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ITOACHUTEJIbHAS 3AIIMCKA

[Tporpamma mo ¢u3uke 6a30BOro ypOBHSI Ha YPOBHE CpemHero o6Iero obpa3oBaHMS
paspaboTaHa Ha OCHOBe IIOJIOK€HMII M TpeGOBaHMII K pe3yJabTaTaM OCBOEHMSI OCHOBHOM
obpasoBaresibHON TporpaMmbl, TmpeacraBieHHbIXx B @PI'OC COO, a Takke C YUYETOM
denmepanbHOV pabouelrt MpPOrpaMMbl BOCHMTAHMS M KOHIEMIMM TIPENnofaBaHus y4eGHOTo
npengvera «®usmuka» B  oOpasoBaTeNbHbIX opraHmsaumsx Poccuiickon  Demepannm,
peayM3yIOIIMX OCHOBHbIE 0Opa30BaTesbHbIe MPOrPaMMBbl.

CopmepskaHue TMporpaMmbl 1O (M3MKe HampaBjaeHO Ha GOPMMPOBaHME €CTeCTBEHHO-
Hay4YHOM KapTuHbI Mupa obyvaromuxcs 10-11 kmaccoB npu o6ydyeHun ux Gusnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Moaxoaa. IIporpamma no ¢busmke COOTBETCTBYET
tpeboBanusiM PI'OC COO K IwIaHMPyeMbIM JIMYHOCTHBIM, IPEIMETHBIM UM MeTalpeaMeTHbIM
pe3yjbTaTaM OOy4YeHMsI, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peaM3alyy MeXIIPeIMEeTHbIX
cBsA3eM (U3MKM C eCTeCTBEHHO-HAyYHbIMM YYeOHBIMM IpeaMeTamMyu. B Heli oIpemessroTcs
OCHOBHbIE 1IeJIM M3y4YeHus GU3MKY Ha YPOBHE cpeqHero oOiero oOpa3oBaHMs, IJIAaHUPYyeMble
pesysibTaTbl OCBOEHMSI Kypca GUM3UKM: JIMYHOCTHBIE, MeTalpeJMeTHble, IpeAMeTHble (Ha
6a30BOM YpOBHE).

[Tporpamma 1o ¢u3uke BKIIOYAET:

® [JIaHMpPYEMbIe Pe3yJIbTaTbl OCBOEHMS Kypca Gusmuky Ha 6a30BOM yPOBHE, B TOM UMCJIE

MpeaMeTHbIe pe3yJIbTaThl 0 roaM OOYyUeHMS;

e comepykaHue yuebHoro npeamMera «Dusmka» 1o rogam o6ydeHusl.

®du3uKa Kak HayKa O Hanbosiee OOIIMX 3aKOHAX MPUPOIbI, BHICTYIIAs B KAUeCTBe YUeOHOTO
mpeaMeTa B IIIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHMI 00 OKpY’KalOIEM MMPE.
[IIkombHBIN KypC OGU3UMKM - CUCTEMOOOPA3yIOIIMiA [IJIT eCTEeCTBEHHO-HAYYHBIX YUeOHbIX
MIpeIMETOB, MOCKOJIbKY (pU3MUeCKye 3aKOHbI JIeXKaT B OCHOBE ITPOLIECCOB U SIBJIEHU, M3y4aeMbIX
XuMMen, 6mosnorueir, pusmuueckomn reorpadmeir M acrpoHomuen. Vcrosb3oBaHMe U aKTUMBHOE
npuMeHeHue GU3NMYECKUX 3HAHUM OMpefesseT XapakTep U pasBUTHE Pa3sHOOOpPa3HbIX
TEXHOJIOTMII B cdepe >SHEPreTuKy, TPAHCIOPTa, OCBOEHMS KOCMOCA, TIOJYUYEHUS] HOBBIX
MaTepuasoB C 3aJaHHbIMY CBOMCTBAMM U Opyrux. VzyueHue Gusnuky BHOCUT OCHOBHOV BKJIaZ, B
dbopMupoBaHEe eCTeCTBEHHO-HAYYHOM KapTUHBI MUpa 00y4YaloImxcsi, B GOpMMUPOBaHNE YMEHUI
MIPUMEHSTb HayYHbIVI METO/, ITO3HAHMST TIPY BBITIOJTHEHUY UMM YUeOHBIX MCCIIeOBAHMIA.

B ocHoBYy Kypca pusuku aJjist ypoBHSI CpeIHEero obIiinero oo6pasoBaHus MOJOKEH P, UIE,
KOTOPbI€ MOKHO PaCCMaTPUBATh KaK ITPUHIIUITBI €T'0 MOCTPOEHMS.

Hoea yenocmuocmu. B cOOTBETCTBUM C HEl KYpC SIBJIIETCS JIOTMUYECKN 3aBEpIIEHHBIM, OH
CONIEPKUT MaTepuasl U3 BCeX pasnesioB GM3MKMU, BKIIOUYAET KaK BOMPOCHI KJIACCUUECKOM, Tak U
COBpPEMEHHOM (QU3UKM.

Hoes 2enepanusayuu. B cooTBeTCTBUM C HeM MaTepuas Kypca Gusmku o0beqHEH BOKPYT
dusnueckux Teopui. Bemymmm B Kypce sBisercs (QopMupoBaHMe TpPeNCTaBIEHUI O
CTPYKTYPHBIX YPOBHSIX MaTepuy, BEIIECTBE U II0JIE.

Hoes zymanumapusayuu. E€ peannsanms mnpejrosaraeT UCIoJib30BaHUe I'yMaHUTapPHOTO
MoTeHIMasa (pU3nMIecKor HayKu, OCMbICJIEHME CBSI3U Pa3BUTHUSI GU3UKU C Pa3BUTMEM OOIIECTBaA,
a Tak>ke C MMPOBO33pEeHYECKMMM, HPaBCTBEHHBIMY U SKOJIOTUUYECKUMU TTpoOIeMamMu.

Hoea npuknaounoti nanpasnennocmu. Kypc dusukm rpeamosaraeT 3HakOMCTBO C IIIMPOKUM
KPYTOM TE€XHUUYECKUX Y TEXHOJIOTMYECKUX MPUIOKEHUI U3YUEHHbIX TEOPUM U 3aKOHOB.

Hoes »skonozuszayuu peanmsyeTcss TOCPENCTBOM BBeIEHMsI 3JIEMEHTOB COIepyKaHMS,
MTOCBSIIIEHHBIX 9KOJOTMUECKMM IpO6eMaM COBPEMEHHOCTM, KOTOpbIE CBSI3aHbI C Pa3sBUTHUEM
TEXHUKU U TEXHOJIOTHIA, & TAKKe 00CYKIeHMs MpobJieM paloHaIbHOT'O MPUPOIONIO/Ib30BAHMUS U
9KOJIOTMYECKOi 6€30MacHOCTH.

Crep>kHEBBIMM 3JIeMEHTaMM Kypca GM3UKM Ha YpOBHE CpegHero oOIero oO6pa3soBaHMS
SIBISIIOTCSL  (usmueckue Teopun (opMupoBaHUE TPENCTABAEHMII O CTPYKType TIOCTPOEHMS
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dusnueckon Teopuu, poau (GyHIZAMEHTAIbHBIX 3aKOHOB M TIPUHIIMIIOB B COBpPEMEHHBIX
MIPEeCTABIEHNSIX O TIPUPOJe, IPAHUIAX TTPUMEHMMOCTY TEOPWIA, IJISI ONMMCAHWUSI eCTeCTBEHHO-
HayYHBIX SIBJIEHUI U TIPOLIECCOB).
CucreMHO-AESITeTbHOCTHBIN TOAXO[ B Kypce (GU3MKYU peam3yeTcsl Ipeskae BCEro 3a CUET
OpraHu3aIyyu SKCIIepUMEHTATbHOM NesITeTbHOCTM obOyyvarommxcs. st 6a30BOro ypoBHSI Kypca
GuU3MKM - 3TO UCIMOIb30BAaHME CUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U
J1abopaTOpHBIX paboT, KOTOpble B MpOorpaMme II0 (Pu3MKe OOBEOMHEHbl B OOIIMUI CIIMCOK
YYEeHUYECKMX MPaKTUUeCKux pabor. BoimesneHne B yKa3aHHOM IepeyHe JIabOpaTOPHBIX paboT,
MPOBOAMMBIX [IJIT KOHTPOJISI M OILIEHKM, OCYIIECTBJISETCSI yYaCTHMKamMM 0Opa3oBaTebHOTO
Mpoliecca MCXoast U3 0OCOOEHHOCTeN MJIAHMPOBAHMST M OCHallleHMs KabuHera dusukn. [Ipy aTom
obecreunBaeTCcsl OBJIaieHME OOYUaIOIIMMMUCSI YMEHUSIMM IPOBOJIUTb KOCBEHHbIE M3MepeHMs,
MCCIeIOBAaHNS 3aBUCUMOCTEN (GU3NMYECKUX BEJIMUMH Y IIOCTAHOBKY OIBITOB IO IPOBEPKE
MpeyI0’KeHHbIX TUITOTE3.
Bosnbllioe BHUMaHMe yAESeTCsS PelleHNI0 PaCYETHBIX M KaueCTBEHHbBIX 3amau. [1pu sTom
IJIST PACUETHBIX 33/1au IIPUOPUTETOM SIBJISTIOTCST 3a[]auy C SIBHO 3aJaHHOM (MU3MUECKON MOJEeNbIO,
MO3BOJISIIONIME TIPUMEHSITh M3yUeHHble 3aKOHbI M 3aKOHOMEPHOCTM KaK M3 OJHOrO pasfesia
Kypca, TaK ¥ MHTErpupys 3HaHMS M3 pa3HbIX pasnesioB. [ KaueCTBEHHbBIX 3a7ay MPUOPUTETOM
SIBJISIIOTCS  3aaHUSI Ha OOBSICHEHME TpOTeKaHus (u3nMyeckux SBJAEHUM U IIPOLIECCOB B
OKpY’KaIoIIel >KU3HM, TpeOyrolye BbIOOpa (GM3MYECKOM MOAEIM IJiT CUTYalUyu TIPAKTUKO-
OPMEHTMPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TtpeboBanusimu DPI'OC COO K MarepuasbHO-TEXHUUYECKOMY
obecrieueHN0 yuyeOHOro Tmpollecca 6a30oBbIi YpOBeHb Kypca GM3MKM Ha YPOBHE CpETHETO
06111er0 06pa3OBaHMST MO/DKEH M3y4YaThCsl B YCJIOBUSIX ITPEAMETHOrO KabuHeTa (U3MKU UM B
YCJIOBUSIX MHTErPUPOBAHHOIO KabWHeTa MpeaMeTOB eCTeCTBEHHO-HAyUyHOro 1MKiIa. B kabuHerte
bu3MKYM TOIKHO ObITH HEOOXOIMMOE JIAGoPaTOPHOE 0OOPYIOBAHYE AJISI BBITTOTHEHMS YKAa3aHHbBIX
B IporpaMme TI0 (uU3MKe YUYEHUUYECKUX TPAKTUUYECKMX PAbOT ¥ JEeMOHCTPAIVIOHHOE
obopymoBaHue.
IeMoHCTpaloHHOe o6opynoBaHue (opmupyercs B COOTBETCTBUM C IPUHIIMIIOM
MMUHUMAJIBHOM JOCTATOYHOCTY M OOeCIieuMBaeT IMOCTAaHOBKY IE€PeUMCIEHHBIX B MpOrpamMMme 10
(u3MKe KITIOUEBBIX [TEMOHCTpAIMil ISl MCCIeIOBaHMSI M3y4YaeMbIX SIBJIEHMII ¥ IIPOLIECCOB,
SMIMMPUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TTPUMEHEHU.
JlabopaTopHoe 06OpymOBaHME IJISI YYEHUUECKUX MPAKTUUECKUX paboT dhopmupyercs B
BUJIE TEeMaTUUYECKUX KOMILJIEKTOB M OOecreuuBaeTcsl B PACUYETe OJHOTO KOMILJIEKTa Ha JBYX
obyuaronyxcsi. TemaTuueckue KOMIUIEKTbI JIabOpaTOPHOrO OOOPYIOBaHUSI HOJIKHBI OBITh
MMOCTPOEHbI Ha KOMIUIEKCHOM MCITOJIb30BAHMM aHAJIOTOBBIX M LIMGPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJie MM POBBIX JTaOOpaTOPUL.
OCHOBHBIMU 1IEJIIMU U3YUeHUs GU3UKK B 00111eM 0Opa30BaHUM SIBJISTFOTCS:
e (dopmupoBaHue WMHTepeca M CTpeMJIEHMSI OOYYaIOIIMXCS K HAyYHOMY M3yUYEeHUIO
MIPUPO/Ibl, PA3BUTHE UX UHTEJUIEKTYATbHbBIX ¥ TBOPUECKUX CITIOCOOHOCTEN;

e pasBUTME TIPEJCTAaBJEHMIAI O HAyYHOM MeToAe TO3HaHusI U (opMupoBaHUe
MCCJIEIOBATEIbCKOT'O OTHOIIIEHNST K OKPYSKAIOIIUM SIBJIEHMUSIM;

e (dopmupoBaHMe HaYYHOTO MMPOBO33PEHMSI KaK pe3yJibTaTa M3yueHMs] OCHOB CTPOEHUSI
MaTepuy U QyHIaMeHTaTbHbIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHUI OOBSICHSTD SIBJIEHMSI C UCITOJIb30BaHMeM GU3MUeCKUX 3HAHUN U
HayYHBIX I0KA3aTe/IbCTB;

e (bopMupoBaHKe MPECTaBIEHUIA O PO DU3MKM 71T Pa3sBUTUSI APYTUX €CTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUIA.

HocTtuskeHne 3TUX 1iesieii oOecreunBaeTcsl pelleHreM CIeqyIomMX 3aJad B Ipollecce
M3yueHus Kypca GDU3NKM Ha YPOBHE CpeIHEro 0b1ero 06pa3oBaHms:



e [pMoOpeTeHMe CUCTEMbI 3HAHUIM 00 OOIIMX (PU3NUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKJIFOYAsT MEXaHMKY, MOJIEKYJIIPHYIO (PU3MKY, 37IeKTPOJAMHAMUKY, KBAHTOBYIO
(bu3MKy 1 371eMeHTbI aCTPODU3UKHA;

e (GopMupoBaHME YMEHUM TPUMEHSITb TEOPEeTUUECKMe 3HaHUSI IS OOBSICHEHUS
busnyeckux SBJIEHMII B TIpUPOJE M [IJIT TPUHATUS TPAKTUUYECKUX pEIIeHul B
[IOBCEeIHEBHOM KU3HU,

® OCBOEHMe CIIOCOOOB pelleHMs] pPasIMYHbIX 3aJau C SIBHO 3aJaHHON (usmMueckon
MOZEIbIO, 3a/ad, TIOJPa3syMeBAIOIINX CAMOCTOSTENbHOE CO3[aHue (GU3NIECKO
MOZeN, afleKBaTHOM YCIOBUSIM 3a/lault;

e TIOHMMaHMe (PU3NUYECKMX OCHOB ¥ TPUHLMUIIOB AEVCTBUS TEXHUUECKUX YCTPOWCTB U
TEXHOJIOTMUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPeLy;

® OBJIaJleHMEe MEeTOJAMM CaMOCTOSITeJIbHOTO TUIAHMPOBAHMS M IPOBeldeHus] pusmyeckmnx
9KCIIEpMMEHTOB, aHa/iM3a WM  MHTepmperauuyu  uHOOpPMAIuUM,  OIpeneseHus
IOCTOBEPHOCTH TOJTyYEHHOT'O Pe3yJ/IbTara;

e CO3maHye YCJIOBUM JJISI pa3BUTUSI YMEHUI MTPOEKTHO-MCCIeA0BATETbCKOM, TBOPUYECKOM
nesiTeTbHOCTM.

Ha usyuenme ¢usmky (6a3oBblii YpPOBEHb) Ha YPOBHE CpeIHEro OOIIEro oOpasoBaHMS
otBoauTcst 136 vacoB: B 10 kimacce - 68 yacos (2 yaca B Hepenmo), B 11 kiacce - 68 yacoB (2
yaca B HeJleJio).

[Tpennaraembiit B mporpaMme 1o ¢pusMke rmepeueHb JJabOpaTOPHBIX U IMPAKTUIECKUX PabOT
SIBJISIETCS PEKOMEHJIOBAaHHBIM, YUYUTENIb MAejiaeT BbIOOP IMPOBeIEeHMSI J1abOpaTOPHbIX paboT u
OTIBITOB C YUYETOM MHAVBUIYAIbHBIX OCOOEHHOCTE 00YUaroIIMXCSI.



COJEP>XAHUE OBYUYEHUNS

10 KJIACC

Paszpen 1. ®usuxka u MeTo bl HAYYHOTO MMO3HAHUS
®usuka - Hayka o mnpupone. HayuHble meTombl MO3HaHMS OKpyskaroiiero mupa. Posb
SKCIIEPMMEHTA ¥ TEOPUM B IIPOIIecce MO3HAHMS MPUPOAbI. DKCIIEPUMEHT B hU3UKeE.
MopenvpoBanme Gbu3NUeCcKux sBJIeHUI U TpoieccoB. Hayunble rumnoressl. Ousndeckue
3aKOHBI U Teopuu. ['paHMUITbI MPUMEHMMOCTY GU3NYECKNX 3aKOHOB. [IpyHIINIT COOTBETCTBMSI.

Ponp um mecto ¢wmsumku B (GopMMpOBaHMM COBPEMEHHOV HAY4YHOM KapTUHBI MMpa, B
MPAKTUYECKOI IeSITETbHOCTY JTFOJIEIA.

Lemoncmpauuu
Amnanorosble 1 MG POBbIE U3MEPUTEIbHbIE TTPUOOPHI, KOMITBIOTEPHBIE TATUYUKNA.

Paspen 2. Mexauuka
Tema 1. Kunemamuka
Mexannueckoe nBukeHne. OTHOCUTENBHOCTb MeXaHM4yeckKoro nBwkeHus. Cucrema
orcuyeTa. TpaekTopus.
[Tepemeliienne, CKOpOCTb (CpedHSII CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpeHue
MaTepuagbHOM TOYKM, MX MPOEKIMM Ha OCU CUCTeMbl KoopayuHaT. CIioKeHMe MepeMeleHnin 1
CJIO’KEeHVe CKOPOCTEN.
PaBHOMepHOe ¥ PaBHOYCKOPEHHOE MPSMOJIMHENHOe ABVKeHMe. ['paduKyu 3aBUCMMOCTY
KOOpAMHAT, CKOPOCTM, YCKOPEHMSI, ITyTYU U TIepeMeEILeHNST MaTepUaIbHOM TOUKM OT BPEMEHN.
CBobopgHoe nmageHne. Y CKopeHue cBOOOIHOrO IaleHus.
KpuBonuueitHoe nBwkeHue. [IBibkeHMe MaTepualibHOM TOYKM II0 OKPYKHOCTU C
MMOCTOSIHHOV IO MOAYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAas CKOpocThb. [lepuom u
yactoTa obpaienusi. LleHTpocTpeMuTeIbHOE YCKOPEHNE.
TexHuveckue YCTPOICTBA ¥ MPAKTUUYECKOe IMPUMEHEHMEe: CIUIOMETD, ABUKEHUE
CHapSIIOB, IIEITHbIE ¥ PeMEHHBIE TTepenaun.
Llemoncmpayuu
Mopenb ccTeMbl OTCUETA, MITIOCTPALVIS KUHEMATUYECKMX XapaKTEPUCTUK IBUKEHMS.
[Tpeo6pa3oBaHne IBMKEHUH C MCIIOIb30BAaHMEM ITPOCTHIX MEXAaHM3MOB.
[Tamenne Ten B BO3myxe U B pa3peskeHHOM ITPOCTPAHCTBeE.
Hab6mtonenue aeuskeHus Teia, 6poIleHHOTO MO/, YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.
W3smepeHne ycKopeHMst CBOOOTHOTO MaeHNs.
HampaBsiieHne ckopocTu npu IBUXKEHUM 110 OKPYKHOCTH.
Vuenuueckuti akcnepumenm, nabopamopHtuie pabomol
N3yueHne HepaBHOMEPHOTO ABVKEHMS C 11eJIbI0 OIpe/iesieHsI MTHOBEHHOM CKOPOCTH.
UccnepmoBaHue  COOTHOIIEHMSI ~ MEXIOy  MYTSIMM,  TNPOMAEHHbIMM  TeJOM  3a
rocjefoBaTe/ibHble paBHble IPOMEXYTKM BpEMEHM TIPU PABHOYCKOPEHHOM [BVKEHUM C
HavaJIbHOV CKOPOCTBIO, PAaBHO HYJIIO.
UsyueHne aBMsKeHMS 11apyKa B BI3KOM JKUAKOCTHU.
WsyueHne aBmskeHMs TeJla, GPOIIEHHOTO TOPU30HTAIbHO.
Tema 2. Tunamuka
[Tpuuuyn otHOocuTenbHOCTM ['anmuiest. [lepBoiit 3akoH HbloToHa. MHepiaibHbIe CMCTEMBbI
OTCuéTa.

Macca Ttema. Cwuna. IlpuHumn cynepnosunyyu cuia. Bropon 3akoH HeloToHa mis
MaTepuasbHOM TOUKM. TpeTuit 3akoH HbloTOHA [IJ11 MaTepuabHbIX TOUYEK.

3akoH BcemupHoro Tsarorenus. Cua tsokectu. [lepBast KocMmuyeckast CKOPOCTb.

Cwa ynpyroctu. 3akoH ['yka. Bec Tesna.



Tpenne. Bupabl TpeHusi (mMokosi, cKoiabkeHus, kauenus). Cuna TpeHust. Cyxoe TpeHMe.
Cuna TpeHust CKoibXXeHnsl M cuiia TpeHus rmokost. Kosagduument tpenns. Cuia COMpOTUBIIEHNS
MIpU OBVMSKEHUM Tejla B SKUIKOCTU UJIU rase.

[TocTtynaTesnbHOE U BpalllaTe/IbHOE ABUyKeHVEe abCOJIIOTHO TBEPIOrO TeJa.

MoMeHT cuIbl OTHOCUTEIbHO OcCU BpailleHus. Ilmeuo cuibl. YCJI0BUS pPaBHOBECHS
TBEPAOTO TeJIa.

TexHMuyeckme YCTPOMCTBA ¥ TIPAKTUMYECKOe IpUMEHEeHMe: TOMIINITHUKY, ABVKEHNe
MCKYCCTBEHHBIX CITYTHUKOB.

Ilemoncmpayuu

SBnenne vHepUUN.

CpaBHeHMe Macc B3aMMOJIEICTBYIOIINX TeJl.

Bropoit 3akon HeroToHa.

Wsmepenne cui.

Crnosxkenue cui.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Ae(opMaliin.

HeBecomocTb. Bec Tesa rnmpu yCKOpeHHOM MOIbEME U MafeHNUMN.

CpaBHeHMe CUJI TPEHMS TTOKOSI, KAUEHMST U CKOJIbKEeHMs.

Y cj10BUS paBHOBECHS TBEPAOTrO Teya. Buabl paBHOBeCHS.

Yuenuueckuii axcnepumenm, nabopamopHoie pabomaui

Wsyuenne gBuskeHnst OpycKa IO HAKJIOHHOM IIJIOCKOCTH.

UccnegoBane 3aBUCMMOCTM CUJI YIIPYT'OCTM, BO3HMKAIOIIMX B MPYKUHE U Pe3MHOBOM
ob6pasiie, OoT ux JehopMarn.

UccemoBanme ycoBui paBHOBECHUS TBEPIOTO Tejla, MUMEIOIIErO OCh BpallleHMs.

Tema 3. 3akoHbl cOXpaHeH U 8 MEXAHUKE

Nmriynbc MaTepmaabHOM TOUKM (Tesia), CUCTEMbI MaTepUaIbHBIX TOUEK. VIMITYJIbC CUITBI U
M3MEHEeH)e MMITY/IbCa Tejla. 3aKOH COXPaHeHMsI UMITYJIbca. PeakTHBHOE IBISKEHNE.

Pa6ora cuiipl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprus mMaTepuajbHON TOYKM. Teopema 00 M3MEHEHMM KUHETHUYECKOM
SHEPIUM.

ITorenumanpHas sHeprust. [loTeHuanbHas SHEPTU YIIPYTo AeOpMMUPOBAHHOM HMPY>KUHBL.
[ToTeHumanbHast SHeprus Tejia BOJIM3U MOBEPXHOCTU 3€MJIN.

[TorenumanbHble ¥ HemoTeHIMa/JbHbIe CIbl. CBSI3b pabOThI HEMOTEHIUATIbHBIX CUJI C
M3MeHeHVeM MeXaHMUYeCKOM SHepruy CUCTeMbl Tejl. 3aKOH COXpaHeHUSI MeXaHUUeCKO SHepI .

Yupyrue u Heynpyrue CTOJIKHOBEHMS.

TexHMuyeckme yCTpPOMCTBA U TMPAKTUUECKOE MPUMEHEHME: BOJOMET, KOMEpP, MPYKUHHBIN
MMMCTOJIET, IBMKEHME paKeT.

Ilemoncmpayuu

3aKOH COXpaHEeHMs IMITYJIbCA.

PeakTBHOE OBIKEHME.

ITepexon NOTEHIMATBHON SHEPTUM B KUHETUUECKYIO M OOPATHO.

Vuenuueckuti akcnepumenm, rabopamopHtuie pabomal

NsyueHne abCOMIOTHO HEYIPYrOoro yAapa C TMOMOIIbI ABYX ONVHAKOBBIX HUTSIHBIX
MAasITHMKOB.

UccnegoBanue cBs3u pabOThl CUJIBI C M3MEHEHMEM MeXaHMYEeCKOV SHepruM Teja Ha
MpUMepe pacTSI>KeHUsT pe3MHOBOT0 JKI'yTa.

Pasnen 3. MosiekyasipHasi Gu3MKa ¥ TepMOIUMHAMUKA
Tema 1. OcHoebl MONEKYNAPHO-KUHEMUYECKOL Mmeopuu
OcCHOBHbIE TIOJIOSKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM U UX OIbITHOE 0O0CHOBAHME.
BbpoyHoBckoe gBwkenme. [Iuddysusa. XapakTep HABWKEHUS U B3aMMOMNEICTBUSL UYACTUIL
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BelecTBa. Mopeau CTPOEHMSI Ta3OB, SKUAKOCTEM M TBEPABIX TeJl UM OObSICHEHUE CBOVICTB
BellleCTBa Ha OCHOBe 3TUX Mojeseii. Macca M pasmepbl Mosiekysa. KosmuecTBo BellecTBa.
[TocrossHHas ABorafpo.

TemnoBoe paBHOBecue. TemiiepaTypa u eé€ usmepenne. llIkana Temnepatyp Lenbcus.

Mopenb maeanbHoro rasa. OCHOBHOE ypaBHEHME MOJIEKYJISIPHO-KMHETUUYECKON Teopun
MaeaqbHOro rasa. AOGCOJIOTHasi TeMIlepaTypa KaK Mepa CpeaHell KMHEeTMUYEeCKOW SHeprum
TEeIUVIOBOTO [JBMKeHMs dyacTui] rasa. Illkama Temnepatyp KenbBuHa. I['a3oBble 3aKOHBI.
VYpaBHenne MengeneeBa-Kianeiipona. 3akon [lanbToHa. M3ompoliecchl B uaeaJbHOM rase C
IOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeacTaBjeHue M30IMPOLECCOB: U30TepMa,
u3oxopa, nsobapa.

TexHMuyeckme yCTpOICTBA U MPAKTUUECKOe TTPMMEHEeHNe: TepMOMeTp, 6apomeTp.

Lemoncmpauuu

OrmbIThI, [OKa3bIBAIONIME OUCKPETHOE CTPOEHMe BelllecTBa, Gororpaduym MOJIEKYIT
OpPraHMYeCKUX COeOVHEHMIA.

OmbIThI 10 IMbdY3UM KUIKOCTEN U Ta30B.

Mopgenb 6pOYHOBCKOI'O ABVKEHMSL.

Mogenb onbita lllTepHa.

OmbIThI, TOKA3bIBAIOIIME CYIIECTBOBAHME MEKMOJIEKYJITPHOTO B3aMMOIEICTBHS.

Mopenb, MJUTIOCTpUpPYIOLLas TPUPOY AaBJIeHMS ra3a Ha CTEHKM COCYa.

OrnbIThI, MIUTIOCTPUPYIOLLIYE YPAaBHEHME COCTOSIHUS UAEaJIbHOTO ra3a, M30IpOoIeCChl.

Yuenuueckuii axcnepumenm, nabopamopHoie pabomol

OmnpeneneHne Macchl BO3MyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUI OObEMa
KOMHATbI, TaBJIEHMS ¥ TEMIIepaTypbl BO3AyXa B HE.

HccnegoBanye 3aBUCUMMOCTY MEKIY ITapaMeTpaMM COCTOSIHUSI pa3pesKeHHOr'o rasa.

Tema 2. OcHoebl mepmMoOOUHAM UK U

TepmonuHamuueckass cucTeMa. BHYTpeHHSISI SHEPrusl TEpMOOVHAMMUYECKOM CHUCTEMbI U
crtocobsb! e€ nsmeHeHusi. KommuecTBo TeruioTsl M pabora. BHYyTpeHHSST SHEPTUsI OAHOATOMHOTI'O
UIeaJbHOrO ras3a. Buabl Terionepenaun: TEIONPOBOIHOCTb, KOHBEKLIMS, U3JTyueHue. Y JeJIbHast
TeIVIOEMKOCTD BelllecTBa. KojiMuecTBO TemI0ThI IpK TeIionepenaue.

ITousiTme 06 apgmabatHOM mpouecce. IlepBblii 3aKOH TepMoaMHaMMKK. lIpumeHeHue
IIepPBOro 3aKOHA TEPMOAMHAMMUKMI K U3oImpoleccaM. I'padrueckas MHTepIperanys paboThl rasa.

Bropoi1 3akon TepmoguHamuku. HeobpaTumMocTh MpoLeccoB B IPUPOIE.

TerutoBble MammHbI. [IpUHIMIIBI AEMCTBUS TEIUIOBBIX MallMH. [Ipeo6pa3oBaHust SHEPTUM B
TeIUIOBbIX MalmHax. KosdduimeHT moje3Horo meictBust TemioBoi MammHbl. Lukia KapHo n
ero Ko3¢@UUMEeHT MM0JIe3HOrO AeliCTBUS. DKOJIOrMUecKue IpobieMbl TeIIOSHePreTUKHA.

TexHuueckue VyCTpOVICTBA ¥ IIPAKTUUYECKOE MPMMEHEHMe: IBUTaTe/lb BHYTPEHHEro
cropaumusi, 6bITOBOM XOJOAUIBHUK, KOHIUIVIOHED.

Llemoncmpayuu

V3MeHeHMe BHYTpEHHE) SHEpPIUM Tejla IPU COBEpIIeHUM paboThl: BbUIET IMPOOKM U3
OYTBIIKM IIOJ IECTBMEM CXKATOr'O BO3AyXa, HarpeBaHue 3¢dupa B JIATYHHON TPyOKe MYTEM
TpeHus (BUIe0qeMOHCTPAIINS).

W3meHeHMe BHYTpeHHeN SHepruu (TeMIiepaTypbl) TeJa Mpy Terionepenayve.

OrbIT 110 aAMabaTHOMY PacCIIMPEHNIO BO34yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopgenu napoBoi TypOyHbI, ABUTaTE IS BHYTPEHHET'O CIOPaHMsl, PEaKTMBHOI'O JIBUTATEIS.

Vuenuueckuii axcnepumenm, nabopamopHuie pabomawl

N3smepeHne yaenbHOM TEIIOEMKOCTH.

Tema 3. Aepezamusie cocmosaHua éeujecmea. Pa3zosvie nepexoodsl

ITapoobpasoBanue u KoHOeHcaluus. Vcmapenue wu  KumeHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAKHOCTb Bo3ayxa. HachlllleHHbIN map. Ye/bHas TeIjioTa mapooOpa3oBaHys.
3aBMCUMOCTD TEMITEPATYPbI KUTIEHMSI OT JaBJIeHMSI.



TBépmoe Teno. Kpucra/mueckre u amopdHbie Tesia. AHU30TPONMUS CBOVMCTB KPUCTAJIIOB.
Xunkue kpucramabsl. CoBpeMeHHble MaTepuasbl. [lnaBieHme ¥ KpucTaumsauus. YaeabHast
TerioTa rasaeHus. Cyommanys.

YpaBHeHMe TeryioBoro 6aiaHca.

TexHMuyeckme yCTpOMCTBA M TIPAKTUUECKOE IpUMEHEHMe: TUTPOMETP M IICUXPOMETD,
KIOPUMETDP, TEXHOJOTMM TIOJIYYEHUSI COBPEMEHHbIX MaTepuajoB, B TOM 4KCJIE
HaHOMAaTePUAaIOB, M HAHOTEXHOJIOTUN.

Lemoucmpauuu

CBoicTBa HACBIIIIEHHBIX TAapOB.

Kumnenne npu moHMKEHHOM [1aBJIEHUMA.

Crioco6bI U3MepeHMs BJIaKHOCTM.

Hab6mogeHne HarpeBaHus U TUIABJIEHNS] KPUCTA/UTMYECKOTO BEllleCTBa.

IleMOHCTpaLMsT KPUCTAIIOB.

Yuenuueckuti skcnepumenm, rabopamopHsie pabomet

N3mepeHne OTHOCUTETBHON BJIaYKHOCTM BO3IyXa.

Pa3spen 4. DneKTpogMHAMMKA

Tema 1. Dnexmpocmamuka

OJjileKTpusalus Tea. OJIeKTpUUecKuit 3apsa. [lBa Bupga 9JIEKTPUUYECKMX  3apsSaoB.
[TpoBOAHMKY, IV3IEKTPUKY U TIOTYIIPOBOIHMUKM. 3aKOH COXPaHEHMsI JIEKTPUUECKOrO 3apsiia.

BsaumopeiictBue 3apsmoB.  3akoH Kynmona. TodyeuHbII  37€KTpUYECKMIA  3apsil.
OnekTpuyeckoe mosie. HamnpsskEHHOCTb  3JIEKTPUUECKOrO TMOJist. [IpuHIMI — Ccymeprnosuimn
3JIEKTPUUECKUX Tosiel. JIMHUY HanpsSsKEHHOCTM 3JIEKTPUYECKOrO IOJIs.

Pabora cunm snekTpocratMueckoro moss. IloTeHiuman. PasHOCTb  ITOTEHLMAsIOB.
[TpoBOOHMKY U IUIEKTPUKY B 3JIEKTPOCTATUUECKOM IoJie. JIusaekTpuueckas IpOHULIAeMOCTb.

OnekTpoéMKkocTb. KoHmeHcaTop. DJIeKTPOEMKOCTb IUIOCKOTO KOHAEHCATOpa. JOHEeprus
3apsSKEeHHOI0 KOHIeHcaTopa.

Texuuueckme yCTPONCTBA M IIPAKTHMYECKOe IIpMMEHeHMe: 3JIEKTPOCKOII, 3JIEKTPOMETD,
3JIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJIeHMe 3JeKTPOIpubopoB, KOHAEHCATOP, KOMMPOBAJIbHbIN
aInmnapar, CTPYHbIN IIPUHTEP.

Ilemoncmpayuu

Y CTpoCTBO ¥ MIPUHIIUII AEMCTBUS 3JIEKTPOMETpA.

BsauMogeiicTBue Ha3/IeKTPU30BaHHbBIX TeJI.

DJIEKTPUYECKOE T10JIe 3aPSI’KEHHBIX TeJl.

ITpoBOAHMKM B 3JIEKTPOCTATUUYECKOM IT0JIe.

DJIeKTpOCTaTMUEeCKasl 3allyUTa.

JIM3JIeKTPUKU B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTM IIJIOCKOTO KOHJEHcaTopa OT IUIONIAgM IIJIACTHH,
PACCTOSTHUSI MEKIY HUMM U IMDJIEKTPUUECKOI IIPOHUIIAEMOCTH.

DHeprus 3apssKeHHOro KOHAeHCcaTopa.

Vuenuueckuti akcnepumenm, rabopamopHtuie pabomal

WsmepeHne 31eKTPOEMKOCTU KOHIEHCATOPA.

Tema 2. ITocmoaunwiii 3nekmpuueckuii moxk. Toku é pasnuunwsix cpedax

DJIEKTPUYECKUI TOK. Y CJIOBUSI CYIECTBOBAHMS 3JIEKTPUYECKOrO TOKa. VICTOUHMKM TOKa.
Cuna toka. [ToCcTOSHHBI TOK.

Hanpsskenne. 3akon Oma [J1g ydacTKa 1Leln.

DekTpuYecKoe COIPOTUBJIEHME. Y nenpHoe CONPOTUBJIEHNE BelllecTBa.
[TocnemoBaTeibHOE, MTapa/IeJIbHOE, CMEIIaHHOe COeOMHEHE ITPOBOIHNKOB.

Pa6ora anekTpuyeckoro Toka. 3akoH [Ikoyssg-JleHiia. MoOIITHOCTD 37IeKTPUUECKOTO TOKaA.



DJIEKTPOABIDKYIAS CUJIa M BHYTPEHHEE COMPOTUBJIEHME MCTOYHMKA TOKa. 3akoH OMa 1Jis
MTOJTHOM (3aMKHYTOM) 3JIeKTpuueckoii nem. KopoTkoe 3aMbIKaHMe.

OJIeKTpPOHHAs MTPOBOAVMOCTD TBEPIBIX METALJIOB. 3aBUCUMOCTDb COITPOTUBJIEHNSI METAJIJIOB
oT Temreparypbl. CBEpXITPOBOAMMOCTb.

OJeKTpUYecKuit TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYUYKOB.

[MoympoBoguuky. CoOOGCTBEHHAsT ¥ TMpPUMECHAasi IMPOBOAVMOCTb IOJYITPOBOIHMUKOB.
CaorictBa p—n-niepexoja. [TosynmpoBogHMKOBBIE TPUOOPHI.

OJeKTpMYeckMii TOK B pacTBOpaxX M pacilaBaX 3JIEKTPOJIUTOB. ODJIEKTPOIUTHYECKAsT
Juccoumalus. DJIEKTPOJIU3.

OnexkTpuyeckmii TOK B razax. CaMOCTOSITENIbHBIN M HECAMOCTOSITEIbHbIN paspsia. MosHus.
[Tnasma.

TexHuveckue YCTpPOICTBA M TMPAKTUUYECKOe TMpPUMMEHEHMe: aMIlepMeTp, BOJbTMETD,
peocTaT, MCTOYHMKM TOKa, IJIEKTPOHArpeBaTejbHbIe MPUOOPBI, 3JIEKTPOOCBETUTE/IbHBIE
MpuOOpbI, TEPMOMETP COINPOTUBJIEHUSI, BaKYyMHbIN AMOM, TEPMUCTOPbI U (OTOPE3UCTOPDI,
TTOJTYTTPOBOTHMKOBBIN TMOJ, TAIbBAHNKA.

Llemoncmpayuu

W3mepeHne cuibl TOKa M HATIPSKEHMS.

3aBMCUMOCTb CONPOTMBJIEHMS IVJIMHAPUYECKMX TPOBOJHMKOB OT MAJIMHBI, ILJIOLIAIN
MTOIIePEeYHOr0 CEeUEeHMsI M MaTepuaa.

CMmelllaHHOE COeIMHEeHVe TTPOBOAHMKOB.

[Ipsimoe M3MepeHMe 3MEKTPOABIIKYINEN Ccuibl. KOpoTkoe 3aMbIKaHMe T'ajbBaHMUYECKOTO
3JIeMeHTa ¥ OlleHKa BHYTPEHHEro COMPOTUBIIEHMS.

3aBMCUMOCTD COITPOTUBJIEHNS] METAJIJIOB OT TEMITEPATYPhI.

[TpoBOAMMOCTD 37IEKTPOJIUTOB.

WckpoBoit paspsin 1 MpOBOAMMOCTb BO3IyXa.

OmHOCTOPOHHSIST TPOBOAVIMOCTD IMOJA.

Yuenuueckuii akcnepumenm, nabopamopHsie pabomet

N3yueHne cMeIIaHHOTO COeIMHEHNS] PE3UCTOPOB.

Wsmepenne  o/IeKTPOABMKYIIENM  CUJIbBI  MCTOYHMKA TOKAa WM €ro BHYTPEHHEro
COMPOTUBJIEHNS.

Habmomenye s/1eKTpoJin3a.

MexxnpeamMeTHbIe CBSI3U

Usyuenne kypca ¢umsmku 6aszoBoro ypoBHsT B 10 Kjacce OCYIIECTB/ISIETCS C YYETOM
CONlepsKaTe/IbHbIX MEXIIpeIMETHbIX CBsI3eM C KypcaMu MaTeMaTUMKMU, OMOJIOTUM, XUMUMU,
reorpadum 1 TeEXHOJIOTHUN.

Mes+cnpedmemHsie noHsamus, CBSI3aHHbIe C M3YUeHMEM METOJOB HAYUHOr'O ITO3HAHMS:
sIBJIEHMe, Hay4HbI (akr, Tumoresa, ¢u3MyecKass BeJMYMHA, 3aKOH, Teopus, HabJomeHue,
9KCIIEPUMEHT, MOJIeJIMPOBaHNe, MOJIeJb, MU3MepeHMe.

Mamemamuka: pellleHre CUCTEMbl YypaBHEHUM, JMHeNHas GYHKIMS, MapaboJa,
rumnep6osia, uxX rpa@uKy u CBOICTBA, TPUTOHOMETpUYecKre QYHKIMNU: CUHYC, KOCUHYC, TAHT'€HC,
KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M MX IMPOEKIMM Ha OCU
KOOpAMHAT, CJIOXKEH/E BEKTOPOB.

Buonozus: MmexaHnveckoe IBUKEHME B KMBOM Tpupone, auddysus, ocMoc, TerioooMeH
SKMBBIX OpraHM3MOB (BUJIbI TeIUIONepenaun, TEIJIOBOe paBHOBECHE), SJIEKTpUUECKIE SBJIEHUS B
SKMBOM TIPUpPO/IE.

Xumus: OUCKpPETHOE CTPOeHMe BeIecTBa, CTPOEeHNEe aTOMOB M MOJIEKYJI, MOJIb BellleCTBa,
MOJISIDHAsl Macca, TeIUIOBble CBOJVCTBA TBEPHABIX TeJI, SKUOKOCTEM M Ta30B, 3JIEKTPUUYECKME
CBOMCTBA METAJIJIOB, 3JIEKTPOJUTHUYUECKAST AMCCOLIMAIVS, TaTbBaHMKA.

T'eozpacpus: BMasxKHOCTb BO3[yxa, BETPbI, 6ApOMETD, TEPMOMETD.



Texnonozus: nipeobpasoBaHye OBVMKEHMIA C UCIIOIb30BaHMEM MEXaHM3MOB, YUET TPEHMUS B
TeXHMKe, TOAIIUITHUKA, MCIOJb30BaHME 3aKOHA COXpaHeHMs MMITyJbca B TeXHMKe (pakera,
BOJOMET ¥ Jpyrue), HOBUTATeb BHYTPEHHErO CropaHusi, TMapoBasi TypOMHA, OBITOBOI
XOJIOOVTbHUK, KOHAUIIVOHEDP, TEXHOJIOTMM TOJIyUYeHUsI COBPEMEHHBIX MaTepPUaioB, B TOM UMCIIe
HAHOMATepPUaJIOB, ¥  HAHOTEXHOJIOTMM,  3JIEKTPOCTAaTHYeCKas  3allMTa,  3a3eMJieHue
9JIEKTPOTIPUOOPOB,  KCEPOKC, CTPYMHbIA TPUHTED, 3JIeKTpOHArpeBaTejbHble  MPUOOPHI,
3JIEKTPOOCBETUTEIbHbIE TTPUOOPHI, TAIbBAHMKA.

11 KJIACC

Pa3pen 4. DneKTpogMHAMMKA

Tema 3. MazHumHoe none. I1eKmpomazHumHas UHOYKY us

INTocTosiHHBIE MarHuTh. B3aumopeiicTBue ITOCTOSHHBIX MArHMTOB. MarHuTHOe IIoJjie.
BekTop maruuTtHoM MHAYKUMKA. [IpyHINUI CYTIepHO3UIIMM MarHUTHBIX MoJei. JIMHUM MarHUTHOM
mHayKiyn. KapTuHa aMHmiA MarHUTHOM MHIYKIVY TTOJIST TOCTOSTHHBIX MarHUTOB.

MaramuTHoe IoJie IIPOBOJHMKA C TOKOM. KapTmHa JMHMI MHOYKOMM MarHUTHOTO IOJIS
IJIVMHHOTO TIPSIMOTO ITPOBOAHMKA M 3aMKHYTOTO KOJIBIIEBOT'O ITPOBOJHMKA, KATYIIKM C TOKOM.
OmnbiT OpcTepa. BzanMogeiicTBye MPOBOTHUKOB C TOKOM.

Cwia Amriepa, eé MOIYJIb M HallpaBJIEHNE.

Cuna JlopeHnma, eé Momy/b ¥ HampaBjeHue. [IBibkeHue 3apsibKEeHHOM 4YacTUIIBI B
OOHOPOAHOM MarHUTHOM IoJjie. PaboTa cuibl JIopeHiia.

SIBneHMe SAEKTPOMArHUTHOM WMHAYKOMKU. IIOTOK BekTOpa MarHUTHOM WHAYKIVN.
OIeKTPOABIIKYIIAS CUJIa MHAYKIMY. 3aKOH 3JIEKTPOMarHUTHON uHAYKImy Dapames.

BuxpeBoe snexkTpuueckoe IoJie. DJIEKTPOABIDKYIIAS CWJIa MHOYKUMM B IIPOBOIHMKE,
IBVDKYIIEMCS TTOCTYIIaTe/IbHO B OTHOPOAHOM MarHMTHOM IIOJIE.

[TpaBuso Jlenia.

NHAyKTUBHOCTD. SIB/IeHMe CAaMOMHAYKIMM. DJeKTPOABMKYIIAS Cijia CAMOUHIYKITUNA.

DHeprust MarHUTHOT'O TIOJISI KATYIIKY C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuueckye YCTPONMCTBA M IPAKTUUYECKOE IIPMMEHEHMEe: IIOCTOSHHbIE MAarHuThI,
3JIEKTPOMAarHNUTbI, 3JIEKTPOABUTATEb, YCKOPUTEN 3JIEMEHTAPHBIX YaCTUI, MHAYKIMOHHAS TTeUb.

Llemoncmpayuu

OmnpiT IOpcrena.

OTKJIOHEHME 3JIEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIVHUY MHOYKUIMY MarHUTHOTO TIOJIS.

BsaumogeiicTBue IBYX MPOBOSHMUKOB C TOKOM.

Cwta Amrepa.

HeiictBue cuiibl JIopeHIia Ha MOHBI 3JIEKTPOJIATA.

SIByIeHMe 3JIEKTPOMArHUTHOM MHIYKIUN.

ITpaBuio Jlenia.

3aBMCUMOCTD 3JIEKTPOABMKYIIEN CUJIbI MHAYKIMM OT CKOPOCTM M3MEHEHUsS MarHUTHOTO
IOTOKaA.

SBneHne caMOMHAYKINNA.

Vuenuueckuti akcnepumenm, nabopamopHuvie pabomuwl

W3yuyeHne MarHMTHOTO IOJIST KATYILKM C TOKOM.

UccnenoBanme aencTBus MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccemoBanme sIBleHMS 3J1I€KTPOMArHUTHOM MHIYKIIVIN.

Pasgesn 5. Kosie6aHus v BOJIHBI
Tema 1. MexanuuecKkue u 371leKMpPoMazH UmHbsle KON€OAH us
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KonebarenbHas cucrema. CBoOOmHBIE MexaHMUeckue Koyiebanus. I['apMoHMuUeckue
Kosiebanms. Ilepuom, wacrora, amrummryma u ¢dasa KojeGauHmit. [Ipy>KMHHBIA MAasTHUK.
MaremaTuueckuit MasTHUK. Y paBHEHME TapMOHMUYECKMX Kojebaumii. [IpeBpailieHne sHeprumn
MIpY TAPMOHUYECKUX KOJIeOaHMSIX.

KonebarenbHbiii KoHTYp. CBOOOAHbBIE 3JIEKTPOMArHMTHbIE KOJEOaHMS B MIeaJTbHOM
KOoJIe6aTe/IbHOM KOHType. AHaJorusl MEeXKIy MeXaHMUeCKMMM U  3JIEKTPOMarHUTHBIMMU
kosiebanmsiMu. @opmysia TomcoHa. 3aKOH COXpaHEHMs SHEePruM B MAeaJTbHOM KoJiebaTebHOM
KOHTYpE.

[TpencraBieHne o 3aryxarommx KoJjiebaHusIX. BboIHYKIeHHbIe MexXaHMUecKue KojebaHusl.
PesonaHc. BeIHyKIeHHbIE 3JIEKTPOMarHuUTHbIE KOJIeOaHMSL.

[Tepemennbiit ToK. CMHYCOUIAIbHBIN TIEPEMEHHbIV TOK. MOIITHOCTb ITepeMEeHHOTO TOKa.
AMIUIMTYIHOE ¥ IeJCTBYIOIIee 3HaUeHe CUJIbI TOKA U HaIPSKEHMS.

Tpanchopmartop. I[IpomsBomcTBo, mepemava ¥ IOTpebsieHME 3JIEKTPUUECKOM SHEPIUM.
OKoJlorMueckue PpUCKM ITIpYM TPOU3BOACTBE 3jIeKTposHepruu. KyabTypa MCIOIb30BaHUS
3JIEKTPOSHEPI MY B IIOBCEAHEBHON KU3HMA.

TexHuueckme yCTPOMCTBA M IIPaKTUYECKOe IIpMMEHEeHMe: 3JIEKTPUUYECKUII 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUM 3JIeKTpoIiepeaay.

Llemoncmpayuu

UccnepmoBanue nmapameTpoB KoJiebaTebHOM CUCTEMbI (TIPYKMHHBIN MM MaTeMaTUueCKUn
MasITHUK).

Hab6onenne 3aTyxamoImx KojieGaHmii.

WccnegoBaHye CBOMCTB BhIHY KIEHHBIX KOJIeOaHMIA.

Habmomenne pesoHaHca.

CBOOOIHBIE 2JIEKTPOMArHMUTHBIE KOJIEOaHMS.

OcuunnorpammMbl  (3aBUCMMOCTM  CUJIBI  TOKAa M HAIpsbKeHUS OT BpeMeHM) IS
9JIEKTPOMArHUTHBIX KOJIEOaHMIA.

PesonaHc mpu mociiemoBaTeIbHOM COEIMHEHUM Pe3UCTOpa, KAaTYIIKM MHIYKTUBHOCTU U
KOHJIeHcaTopa.

Mopenb muHMUM 37IeKTpOoIIepeaun.

Vuenuueckuii axcnepumenm, nabopamopHuie pabomawl

UccnemoBanme 3aBUCMMOCTY TTepUOA MaJIbIX KOJIe0aHMII TPpy3a Ha HATK OT JJIMHbBI HUTU U
Macchl rpy3a.

UccrnemoBanme TmepeMeHHOrO TOKAa B LeNM M3 IIOCJAEAOBATEIbHO COEIMHEHHBIX
KOHJIeHCaTopa, KaTYIIKU U Pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHsle 60J1Hbl

MexaHnueckue BOJHbBI, yCI0BUS pacinpoctpaHenus. [Tepuoa. CKOpocTb pacrpocTpaHeHust
M pjuHa BoJiHBL. Ilomepeunble ¥ TpoAoJibHbie BOJHBL. MHTepdepeHius ¥ audparmys
MeXaHUYeCKUX BOJIH.

3Byk. CKOpoCTb 3BYyKa. ' poMKOCTh 3ByKa. BoicoTa ToHa. Tembp 3ByKa.

OJIeKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSI U3JTy4eHUsT 3JIeKTPOMArHUTHBIX BOJIH. BsaumHas
opueHtauust BekTopoB E, B, V B ajmekTpoMaruutHoi BojiHe. CBOJMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa’keHMe, IIpesioMyieHune, Tmossipusaius, audpakuusi, uHTepdepeHuus. CKOpPOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkasa 37€KTPOMArHUTHBIX BOJH. [IpMMeHeHMe 3/IeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMTIBI paaMOCBSI3N U TeneBumeHus. Pangyuonokarysi.

OJIeKTPOMarHUTHOE 3arpsisHeHMEe OKPYsKaoIel Cpebl.

TexHMuyeckme yCTPONCTBA M MPAKTUUYECKOe IpPUMEHeHMe: My3bIKaJbHble MHCTPYMEHTHI,
YJbTPa3sByKOBasl OMarHOCTMKA B TEXHMKE U MeIMIVHe, pafap, PaavONpPUEMHMUK, TeeBU30p,
aHTeHHa, TenedoH, CBY-nieun.
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Llemoncmpayuu

O6pasoBaHye 1 paclpoCTpaHeHNe TIONIEPEUYHbIX U IMPOAOJIbHBIX BOJIH.

Kosnebiiomieecst Tesio Kak MCTOYHMK 3BYKa.

Ha6monenmne otpakeHus 1 MpeIOMJIEHNS] MeXaHUUECKUX BOJIH.

Habmomene untepdepeHyu U Iupakuyy MeXaHUuUeCKUX BOJIH.

3BYKOBOI Pe30HAaHC.

Hab6monenne cBs3M TPOMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIATYIOM M YaCTOTOM
KOJIeGaHUIA.

UccrnemoBanme CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpakeHue, IIpeJioMJIeHNe,
nossipusanys, oudpaxiys, MHTephepeHIus.

Tema 3. Onmuka

'eomeTpuueckas onTuka. [IpsiMosMHeliHOe pacipoCcTpaHeHe CBeTa B OTHOPOIHONM Cpefie.
JIyu cBera. TOYEUHBIN MCTOYHUK CBETA.

OrpaskeHne cBeTa. 3aKOHbI OTpakeHMs cBeTa. IlocTpoeHme u306pakeHMii B IIOCKOM
3epKase.

[Ipenomnenne cBera. 3aKOHbI TIPeJIOMJIEHMSI cCBeTa. AOGCONIOTHBINM IIOKa3aTeslb
npesomsienus. [losiHoe BHyTpeHHee oTpaxkeHue. IIpemesbHBIN Yrojl IOJHOTO BHYTPEHHETO
OTpa’kKeHUsl.

Hucriepcus cBeta. CI0KHBIN cocTaB 6es10ro cBeta. LlBer.

Cob6uparorye ¥ pacceuBarollye JuH3bl. ToHKas JmH3a. DOKyCcHOe paccTosiHue Wu
OITMYEeCKasl CMJIa TOHKOW JIMH3bI. [locTpoeHne n306paskeHnit B COOMPAIOIINX M PaCCEeUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3bI. Y BeJIMueHne, 1aBaeMoe JIMH30IA.

[Ipenmesnbl TPUMEHMMOCTM F€OMETPUUECKON ONTUKM.

BonnoBas omnmuka. MHrepdepenius cBera. KorepeHTHble MCTOUHMKU. Y CJIOBUS
HaOJTIIOIeHNsT MAaKCMMYMOB ¥ MMHMMYMOB B MHTeP(EPEHIIMOHHOV KapTUHE OT ABYX CUMH(pAa3HbIX
KOT€peHTHbBIX MCTOUYHMKOB.

HOudpakumus cBera. [IudpakumonHass pemiéTka. YCIoBUMe HaOIIOMEHUST TJIABHBIX
MaKCUMYMOB TPy MaJleHUY MOHOXPOMAaTUUYECKOrO CBeTa Ha AU(PPaKLYMOHHYIO PEIIETKY.

IMonsipusanus ceera.

Texuuueckme yCTpOMCTBA M IIPaKTUUYECKOe IIpMMeHeHMe: OuYKM, Jiyma, (QoToarmmapar,
MPOEKIVIOHHBIN  anmapaTr, MMKPOCKOII, TeJIECKOIl, BOJIOKOHHAsI OITHUKA, IUQGPaKIMOHHAs
peIeTKa, MOJISIPONI.

Ilemoncmpayuu

[IpsmonMHetHOe pacIpocTpaHeHue, OTpaskeHue U TipejomsieHue cBeta. OnTuyeckue
MpUOOPBHI.

[TonHoe BHyTpeHHee oTpaskeHne. Mojesib CBETOBOJA.

WccnegoBaHye CBOMCTB M300paskeHMIA B JIMH3aX.

Mopenyu MMKpOCKOIIa, TeJlecKora.

Hab6momenye nntepdepeHu ceera.

Hab6momenve nudpakuyum cBera.

Habmomenne mucmepcuy cBeTa.

[TonyyeHue criekTpa ¢ TOMOIIIbIO MTPU3MBI.

[TosryueHme crieKTpa ¢ TOMOIIbIO AU(PPAKIVIOHHON PEIIETKHA.

Hab6monenue nonsipusanym cera.

Vuenuueckuii axcnepumenm, nabopamopHuie pabomawl

W3mepeHne mokasaTesst TpeiOMJIeH!s CTeKJIa.

UccnemoBanme CBOVICTB M300paskeHMI B JIMH3AX.

Habmomenye mucmnepcuu cBeta.

Pasnen 6. OcHOBBI cCrienMaIbHOM TEOPUM OTHOCUTETHHOCTH

12



I'paHuLbl IPUMEHMMOCTM KJIACCUMYECKON MeXaHMKM. IIoCTysaTel crienyuaabHOM Teopum
OTHOCUTEJIbBHOCTM: WMHBAapMaHTHOCTb MOJIYJSI CKOPOCTM CBeTa B BaKyyMe, IIPUHIIMAII
OTHOCHUTEJIbHOCTY DMHINTENHA.

OTHOCUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMe/iJIeHie BpeMeHM M COKpallleHN e IJIMHbI.

DHeprus ¥ VMITYJIbC PEISITUBUCTCKOM YaCTUIIbI.

CBSsI13b MacChl C SHepruei ¥ UMITYyJIbCOM PEJIITUBUCTCKONM YaCTUIIbI. DHEPIUS TOKOS.

Pasnen 7. KBanroBas ¢usuka

Tema 1. InemeHmot K6aHM0B01l ONMUKU

®dotonbl. Dopmysna [lnanka cBsi3u sHepruy (POTOHA C €ro YaCTOTOM. DHEpPrust ¥ MMITYJIbC
doToHa.

OtkpbiTe u wucciaemoBanue @Goroabderkra. Ombrter A. I'. CroseroBa. 3aKOHBI
poTtosddekTa. YpaBHeHue IiiHITeHA A1 PoToaddekTa. «KpacHas rpanniia» dorosddexra.

Hasnenne cera. OnviTel I1. H. Jlebenesa.

XuMuuecKkoe JeiCcTBIEe CBeTa.

TexHuveckue yCTPOMCTBA ¥ TMPAKTHMYECKOe IpuMeHeHMe: (GOTOo37eMeHT, (GOTOAATUNMK,
coJiHeuHas 6aTapesi, CBETOOMUO/I.

Llemoncmpayuu

®oT03d(deKT Ha YCTAaHOBKE C IMHKOBOW IJIACTUHOI.

NccnegoBanye 3aKkOHOB BHeIIHero horosagdekra.

Csetoauoq,

CostHeuHas 6aTapes.

Tema 2. Cmpoenue amoma

Mopenb atroma Tomcona. OmnbiTel Pe3epdopaa mo paccesuio o -yactuil. [linaHerapHast
monenb atoma. Iloctynarel bopa. M3nydenne u morsioiieHne GOTOHOB MpU Mepexojie aTroMa C
OIHOTO YPOBHS B3HepruyM Ha Jpyrou. Bupsl crnektpoB. CHekTp ypoBHeN SHeprum aroma
BOZOpO/A.

BosHoBbIEe cBolicTBa yacTuil. Boubl ge bpoist. KopmyckyisipHO-BOJIHOBOM TyaJIM3M.

CrnioHTaHHOE U BBIHYKIEHHOE U3JTyUeHMe.

TexHuveckue YCTPOMCTBA U IPAKTUUYECKOE IIPUMEHEHME: CIEeKTPaJbHbIM aHaIN3
(cekTpocKkom), Jia3ep, KBAaHTOBbIN KOMITBIOTED.

Llemoncmpayuu

Mogpenb onbiTa Pesepdopaa.

OrnpeneneHue OaMHbBI BOJHBI Jiasepa.

Hab6onenne uHeivaTbixX CIIEKTPOB U3JTyUEHMS.

Jlazep.

Vuenuueckuti akcnepumenm, nabopamopHtuie pabomol

Hab6nromenne nMHei4aToro CekTpa.

Tema 3. Amomnoe sadpo

OKCIepMMEeHTbI, IIOKa3bIBaloIIVe CJIO’KHOCTh CTpoeHUs  sapa. OTkpbITHE
paguoakTuBHOoCTH. OmbIThl Pesepdoppa 1o onpemesieHnIO cOCTaBa PaAMOaKTUBHOTO U3JTYUEHNs.
CaoricTBa anbda-, 6eTa-, raMmma-u3ayueHns. BivsHue paayoakKTMBHOCTM Ha SKUBbIE OPraHMU3MBbI.

OTKpbITME TIPOTOHA ¥ HeWTpoHa. HykimoHHas momenb simpa ['eizeH6epra-lBaHeHKO.
3apsin sapa. MaccoBoe umcso sapa. M3oTormbl.

Anbda-pacnag. OJIeKTPOHHbBI M MO3UTPOHHBIN OeTa-pacran. ['amma-msiayueHne. 3aKOH
pPaZii0aKTUBHOI'O pacraja.

DHeprus CBSI3M HYKJIOHOB B simpe. AnepHbie cuibl. JledekT Macce siapa.

Anepubie peakuun. [leneHne U CUHTES sIep.

Snepubiin  peaktop. TepmosimepHslii cuHTe3. [IpobGsemMbl ¥ TMEPCHEKTMBBI  SIIEPHON
SHEpreTUKM. DKOJIOTMYECKIE aCIleKThl SIAePHON SHEPTeTUKMA.
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OnemMeHTapHbIe YacTuIlbl. OTKPbITME TO3UTPOHA.

MeTtonpbl HaGIIOAEHNS Y PErMCTPALMY 3JIEMEHTAapHbIX YaCTMUII.

dyHAaMeHTa/IbHbIE B3auMOAeCTBUS. EAVHCTBO hu3nyeckon KapTUHbI Mupa.

TexHuYeckue yCTPOMCTBA M MPAKTUUECKOe MpUMEHEeHMe: NO3UMeTp, Kamepa BubcoHa,
SIIEPHBIN PeakTop, aTOMHasi 6omMOa.

Lemoucmpauyuu

CUYETUMK MOHU3UPYIOIINX YACTUII.

Yuenuueckuti akcnepumenm, rabopamopHsie pabomul

UccnenoBanme TpekoB yacTuil (110 rTOTOBbIM (poTorpadusim).

Paszpen 8. DyieMeHTBbI acCTPOHOMUM U aCTPOPUIUKU

Orambl pa3BuUTMA acTpoHOMMM. [IpMKIagHOE ¥ MMPOBO33pEHYECKOE 3HAueHue
aCTPOHOMMUN.

Bup 3Bé3gHoro He6a. Co3Be3aust, ipkue 3BE3/bl, JIAHETHI, UX BUOVMMOE IBVKEHME.

CosHeuyHas cucreMa.

Couaie. CosnHeuHast akTMBHOCTb. Mcrounmk sHeprum ComiHIa M 3BE€3H. 3BE3NBI, UX
OCHOBHbIE XapaKTepUCTUKMU. [IuarpaMma «CIIEKTPaJbHbI KJIaCC — CBETUMOCTb». 3BE3IbI
[JIAaBHOJM IIOC/IeHOBaTe/IbHOCTY. 3aBUCUMOCTb «Macca — CBETMMOCTb» [JIsI 3BE37, IJIaBHOM
MOCe0BaTeIbHOCTN. BHyTpeHHee cTpoeHue 3B€3n. CoBpeMeHHble IIPENCTABIEHUSI O
npoucxoxkaeHyu u spostotyy CoJiHIIA U 3BE3[. DTaIlbl SKU3HU 3BE3,.

Muineunsbii [TyTh — Hamra "amakTuka. [Tonoskenne n nBuskenne CosHia B [Namaktuke. Tumbl
rajiakTuk. PagmorasakTvky 1 KBaszapbl. UEpHBIE IbIPBI B SIAPax raJakTHK.

Bcenennas. Pacumpenue Bcenennon. 3akoH Xab66sa. Pasb6eranme ramaktuk. Teopus
Bosnbiioro B3peiBa. PesmkToBOE M3yueHme.

Macirrabnas crpykrypa BeenenHoit. MeraranakTuka.

Heperénnbie nmpo6seMbl aCTPOHOMUM.

Vuenuueckue nabnrodenus

Hab6mogeHns: HEBOOPYsKEHHBIM TJIa30M C MCIIOJb30BaHMEM KOMITbIOTEPHBIX ITPUJIOKEHUN
IJIST OTIpe/ieJIeHNST TTOJIO’KEeHMST HeOeCHbIX OObEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3[IMSI
CeBepHOro MOMTyIIapus U IPKue 3BE3MbI.

Ha6monenus B Tenieckor JIyubl, ianet, Mieunoro [TyTu.

O6o061IaroIIee MOBTOPEHNME

Ponb usukyM M acTpoHOMMM B 3SKOHOMMYECKOM, TEXHOJIOTMUYECKOW, COLMAJIbHOM U
3TMUUECKON cdepax HesATeJIbHOCTM YeJoBeKa, pOb M MeCTO (U3UKM U aCTPOHOMUM B
COBPEMEHHOJ Hay4yHOM KapTMHE MMupa, pojb (GU3MUECKO Teopuu B (GopMupoBaHUMU
npencTaBieHnit 0 GuUsMUeCcKoi KapTuHe MuUpa, MecTo Gu3NUYeCcKoil KapTUHbI MUpa B O0IIIEM PSIAY
COBpPEMEHHbBIX €CTeCTBEHHO-HAYUHbIX ITPEICTaBIEHNN O MPUPOJIE.

MesknipegMeTHbIE CBSI3U

Nsyuenne kypca ¢usmku 6a30Boro ypoBHsT B 11 Kjacce OCYIIECTB/ISIETCS C YYETOM
CONlepsKaTeIbHbIX MEXIIpeIMETHbIX CBsI3eM C KypcamMu MaTeMaTMKU, OMOJOTUM, XUMMUM,
reorpadum 1 TeEXHOJIOTHUN.

Mes+cnpedmemHsie noHsamus, CBSI3aHHbIe C M3YUeHMEM METOJOB HAYUHOr'O IO3HAHMS:
sIBJIEHMe, Hay4HbI (akr, Tumoresa, ¢u3MyecKass BeJMYMHA, 3aKOH, Teopus, HabJomeHue,
9KCIIEPUMEHT, MOJIeJIMpOBaHNe, MOJIEJb, U3MepPeHMe.

Mamemamuxka: pellieHyre CUCTEMbI YpaBHEHMI, TPUTOHOMETpUUYECKMe (QYHKIUU: CUHYC,
KOCMHYC, TAHT€HC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXXIECTBO, BEKTOPbl U UX
MPOEKIMM Ha OCU KOOPAMHAT, CJOKEHME BEKTOPOB, MPOM3BOJHBbIE 3JIEMEHTAPHBIX (QYHKIINNA,
MPU3HAKY TIOI00MS TPEYTrOJIbHUKOB, OTpe/ie/ieHNe TUIOIIAAN MIOCKUX GUryp 1 00bEMa TeJl.
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Buonozus: snekTpuyeckue SIBJIEHUSI B JKMBOM TPUPOAE, KosiebaTeslbHble IBVKEHUS B
SKUBOWM TIPUPOJE, OITMUYECKME SIBJIEHMS B SKMBOM TPUPOIE, NENCTBUE paauMalyy Ha >KUBbIE
OpTraHU3MbI.

Xumus: CTpoeHMe aTOMOB U MOJIEKYJ, KpUCTa/UIMueckass CTPYKTypa TBEDIbIX Tel,
MeXaHM3Mbl 00pPa30BaHMsI KPUCTAIIMYECKON PELIETKM, CITEeKTPaIbHbIN aHAJIU3.

T'eozpacpus: MarHuUTHBIE TOJIIOCA 3eMJIM, 3aJIeXKV MAarHUTHBIX Py, (GOTOCHEMKA 3€MHO
TMOBEPXHOCTH, TpeJICKa3aHye 3eMJIeTPSICEHMIA.

TexHonozus: MAHUM 3JIeKTpoOIiepeiay, reHepaTop MepeMeHHOr0 TOKa, 3J1eKTPOJBUraTeb,
VMHIOYKIMOHHAS TeYb, pajap, pPaaMONPUEMHMK, TeJIeBM30p, aHTeHHa, TenedoH, CBY-meub,
MIPOEKI[MOHHbII aIllapar, BOJIOKOHHAs OINTHKA, COJTHEUHast GaTapes.
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IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUS ITPOT'PAMMDBI 110 ®U3NKE HA
YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHUS

OcBoenne yyebHoro mnpeavera «@Dusuka» Ha YpOBHE CpemHEro oOIero obpa3oBaHMS
(6a30BbIi  ypOBEHb) [OOJDKHO  OOECIeYMTb  AOCTMIKEHME  CJIeOYIOIIMX  JIMYHOCTHBIX,
MeTalrpeIMEeTHbIX U ITPpeaMETHbIX O6pa3OBaTe)'IbeIX pe3yJIbTaTOB.

JINYHOCTHBIE PE3VYJIBTATbBI

JIMyHOCTHBIE pe3yJsibTaTbl OCBOeHMSI yueOHoro mnpegmvera «Dusnuka» OODKHBI OTPasKaTh
TOTOBHOCTDb M CIIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATbCSI C(HOPMUPOBAHHOM BHYTPEHHEN
MO3ULIMENA JIMYHOCTM, CUCTEMOM II€HHOCTHBIX OpMEHTAlMiA, TO3UTUBHBIX BHYTPEHHMX
yOeXKIEeHMI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCUICKOTO  OOIIecTBa,
paciMpeHue KM3HEHHOTO OIbITA M OIBbITA JEATEeJIbHOCTM B IMPOIECCe peaym3alyi OCHOBHBIX
HaITpaBJIeHN} BOCIIUTATEIbHOM JeITeJIbHOCTY, B TOM UMCJIe B YaCTHU:

1) rpa)kAAHCKOTO0 BOCIIUTAHMS:

chOpPMMPOBAHHOCTb  TPAKIAHCKON TO3UIMM  OOYYaIOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIeHa POCCUIICKOrO ObIeCTBa;

MIPUHSITYE TPAAUIIMOHHBIX OOIIEYeIOBEYECKUX T'YMAHUCTUUYECKUX U JTEeMOKPATUUECKUX
LIEHHOCTeI;

TOTOBHOCTb BECTM COBMECTHYIO IEeSATEeJIbHOCTh B MHTepecax TIpakAaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJIEHMM B 0Opa30BaTeIbHOM OpraHu3alni;

yMeHMe B3aMMOMENCTBOBaTb C COUMAJIbHBIMM WMHCTUTYTaAMM B COOTBETCTBUM C WX
GYHRIMSIMM U Ha3HAUEHMEM;

TOTOBHOCTD K TYMAHUTAPHOM U BOJIOHTEPCKON JIeSITEIbHOCTH;

2) NaTPUMOTUYECKOTO BOCITUTAHMSI:

c(hOpMMUPOBAHHOCTDH POCCUIMCKON TPasKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHME K TOCYAapCTBEHHBIM CUMBOJIAM, HOCTMKEHUSIM POCCUICKUX
YUYEHBIX B 00J1aCTV GU3UKYU U TEXHUKMU;

3) AyXOBHO-HPaBCTBEHHOT'0 BOCIIMTAaHMSA:

c(hOpMMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O MOBEAEHNSI;

CIIOCOOGHOCTh OIEHMBATh CUTYAIMIO ¥ MPUHUMATh OCO3HAHHbBIE PEIeHMsI, OPUEHTUPYSCh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YMCJIE B AESITETbBHOCTY YUEHOTO;

OCO3HaHMe JIMYHOTO BKJIa/ia B MMOCTPOEHME YCTOMUMBOTO OYIYIIEro;

4) 3CTeTUYEeCKOTro BOCIIUTAHMS:

3CTeTUYeCckoe OTHOIIIEHUEe K MUPY, BKJIIOYasi ICTETUKY HAYYHOT'O TBOPUYECTBA, IMPUCYILErO
(busnueckon HayKe;

5) TpymoBoro BoctiuTaHus:

MHTEpeC K pasInyHbiM cdepam MpodheCcCMOHANbHOM HeATeJIbHOCTY, B TOM YMCJIE
CBSI3aHHBIM C (QU3MKOM U TEXHMKOV, YMEHME COBEpIIaTh OCO3HAHHbBIM BBIOOD OymyIIen
npodeccum 1 peaan3oBbIBaTh COOCTBEHHbBIE JKM3HEHHbBIE TIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTb K 0Opa3oBaHMIO M caMOOOpa3oBaHMIO B 0OjacTu GU3MKU Ha
MIPOTSIKEHUM BCEIA SKU3HU;

6) 3K0JIOrMYEeCKOr0 BOCIIUTAHUSA:

chOpPMMPOBAHHOCTb 3KOJIOTMYECKOV KYJIbTYPbl, OCO3HaHME TJI0OAJBbHOTO XapakTepa
9KOJIOTMYECKUX MTPOOIIEM;

MJIAHMPOBAHME M OCYIIECTBJEHNME [ECTBUIM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS
11eJiell YCTOMUMBOTO Pa3BUTHS UeJIOBEUEeCTBa;

paciiMpeHue OIbITa [eATEeTbHOCTY 9KOJOTMYECKOM HAIpaBJIeHHOCTM Ha OCHOBE
UMEIOIIMXCS 3HAHUM 110 (DUBUKE;
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7) e HHOCTU Hay4YHOr'0 II03HAHUS:

chOpPMMPOBAaHHOCTb  MMUPOBO33pEHUSl, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pasBuUTHS GU3NYECKON HAYKH;

OCO3HaHMe IIeHHOCTY HAay4HO! [IesTebHOCTH, TOTOBHOCTb B Ipoliecce M3ydeHMs: Gpusmku
OCYILECTBJISITb IPOEKTHYIO U UCCIeN0BATENbCKYIO AeTeIbHOCTh MHAVMBUAYAJIBHO U B TPYIIIIE.

METAITPEOIMETHBIE PE3VJIbTATbBI

ITosHaBaTe/TbHBbIE YHUBEPCATbHBIE YUeOHbIE HeCTBUS
Ba3zoBble jiornyeckue AeiCTBUS:

CaMOCTOSITeJIbHO (OpMYJIMpOBaTh M aKTyaJuM3upoBaThb IPOOJIEMY, pacCMaTpUBATb €€
BCECTOPOHHE;

OIpeeSITh LIeJIN IeSTeIbHOCTY, 33/1aBaTh MTapaMeTpPbl M KPUTEPUY UX TOCTVDKEHUS;

BBISIBJIATb 3aKOHOMEPHOCTH ¥ ITPOTUBOPEUMSI B PACCMaTPUBAEMBIX (DU3NUECKUX SIBJIEHUSX;

pa3pabaTbIiBaTh IUIAH pelleHus MPOo6IeMbI C YUETOM aHa/IM3a UMEIOIIMXCS MaTepyaIbHbIX
" HEMaTepuaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBBI B [I€SITEJIbHOCTb, OIIEHMBAThb COOTBETCTBME pPE3YJIbTATOB LIEJISIM,
OIIEHMBATb PUCKM MTOCIEICTBUN IeSITEIbHOCTH;

KOOPAVMHMPOBATh M BBINOJHATh pPaboTy B YCJIOBUSIX peaJbHOTO, BUPTYaJbHOTO U
KOMOVHMPOBAHHOTO B3aVIMO/IE/ICTBUS;

pa3BMBaTh KpeaTMBHOE MbIIIJIEHME TIPU PEIIeHNUM KM3HEHHBIX MTPOOJIEM.

Ba3soBble ucc/ienoBaTeIbCKMe JeCTBUS:

BJIaJIeTh HAYYHOV TEPMUHOJIOTMEN, KIIOUEBBIMY TOHSATUSIMU U MeTodaMy (U3UUECKO
HayKI;

BJIaJIeTh HABbIKAMM y4eOHO-UCCIeNOBATEIbCKOM U MPOEKTHOM HEesITeIbHOCTM B 00JIacTy
(u3MKM, CIOCOGHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PeIlleHMsl 3a1au
dbusnueckoro comepykaHusl, MPUMEHEHNIO Pa3/IMUHBIX METOAOB ITO3HAHNS;

BJIQZIETh BUOAMM AESITEIbHOCTM IO TOJYYEeHMIO HOBOTO 3HAHMsI, €ro WMHTepIpeTaIuu,
Mpeo6pasOBaHUIO ¥ TIPUMEHEHUIO B Pa3/IMUHBIX YUYEOHBIX CUTYalMsIX, B TOM YNUCJIEe TIpU
CO3IaHMUM YIEOHBIX ITPOEKTOB B 00/1aCTY (PUBMKM;

BBISIBJISITb TIPUYMHHO-CJIEICTBEHHbIE CBSI3M M aKTyaJM3MpPOBaThb 3aJauy, BbIIBUTATh
TUIIOTe3y €€ pellleHus, HaXOAUTh apryMEeHThl [JiS [OKa3aTeJIbCTBA CBOMX YTBEPXKIEHMIA,
3a/1aBaTh MMapaMeTPbl ¥ KPUTEPUU peIIeHNS;

aHA/IM3MPOBATh TIOJIyUeHHble B XOAE€ pelleHus 3a[auu pe3yabTaTbl, KPUTUUECKU
OIIEHMBATDb UX JOCTOBEPHOCTD, TPOTHO3MPOBATh M3MEHEHE B HOBBIX YCIOBUSIX;

CTaBUTb U (opMyaMpOBaTh COOCTBEHHbIE 3ala4M B 0OPA30BaTEJIbHOM NESITeJbHOCTHU, B
TOM YMCJIe TIPU U3yUYeHnn PUKKM;

IaBaTh OIEHKY HOBBIM CUTYaISIM, OLIEHMBATh TPUOOPETEHHbIN OIIBIT;

YMETb IEPEHOCUTD 3HAHMS TI0 (PM3MKE B IPAKTUUECKYIO 00JIACThb KU3HEIEITeIbHOCTY;

YMETb MHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEeIMETHBIX 06J1acTelt;

BBIIBUTATh HOBbIE UIEN, TIpeAJjiaraTb OpUTrMHAIbHBIE TIOIXOAbI M PEILIEeHMS;

CTaBUTH MTPOOJIEMbI U 3a7auM, TOMYCKaIoIye albTepHATUBHbIE PellleHNs.

Pa6oTa c undopmanmei:

BJIQZIETh HaBbIKAMM TMOJyYeHust MHpopMaimy (GuU3NUYeCKOro COlepsKaHus U3 MCTOUHUKOB
pasHbIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTB/ISITb TOUCK, aHaIM3, CUCTEMATU3ALUI0 U
MHTepIIpeTanyio MHbopMaIuy pa3aIndHbIX BUAOB U GOPM MpeACTaB/IeHNS;

OIIEHMBATb JJOCTOBEPHOCTD MH(MOPMAINN;

MCITO/Ib30BaTh CpPEACTBa MHMOPMAIMOHHBIX ¥ KOMMYHMKAIMOHHBIX TEXHOJIOTUI B
pelleHny KOTHUTMBHBIX, KOMMYHMKATMBHBIX ¥ OPraHU3alMOHHBIX 3aJauy C COOIIOAeHueM
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TpebOBaHMI IPTOHOMUKY, TEXHUKM 0e30MaCHOCTU, TUTUEHBI, pecypcocOepeskeHNs, MPaBOBbIX U
3TUYECKUX HOPM, HOpM MH(OPMAIMOHHOM 6€30MacHOCTH;

CO37laBaThb TEKCTbl (PU3MUYECKOTO COMepsKaHMsl B PasAMUHbIX (dopMarax C YYETOM
Ha3HaueHMs MHGOpPMaLMM WU  I1eJeBOM  ayguTopuM, BbIOMpPas ONTMMAJIbHYIO GOpMYy
TpeACTaBIeHNS I BU3YaIM3alUN.

KoMMyHHKaTHUBHBIE YHUBEPCA/IbHbIE YUeOHbIE TeICTBUS:

OCYIIECTBJISITh OOIIIeHMe Ha ypoKaX (GU3MKM ¥ BO BHE-YPOUHOM [IeSITeJIbHOCTH;

pacrio3HaBaTh MPeANOChIIKY KOHGIMKTHBIX CUTYaLUI Y CMSATYaTh KOHMJIMKTHI;

pPasBEPHYTO ¥ JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEeHUSI C MCIOJIb30BAaHMEM SI3bIKOBBIX
CPelCTB;

MMOHMMATh U MCITOJIb30BATh MPEVMYILECTBA KOMaHIHOM M MHAVMBUIYaJTbHO PabOThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX NECTBUII C YUETOM OOIIMX MHTEPECOB U
BO3MOSKHOCTEN KasKAOTrO YeHa KOJUIEKTUBA;

MPYHMMATh IeJIM COBMECTHOM [esITeJIbHOCTM, OpraHM30BbIBAaTh M KOOPAMHUPOBATH
OECTBUS II0 €€ MOCTVIKEHMIO: COCTaBJISITh IUIAH OEMCTBUI, PacIpedessaTb POJIM C YYETOM
MHEHWI YYaCTHUKOB, OOCYKIaTh Pe3yIbTaTbl COBMECTHOM PabOTHI;

OIIEHMBATh KaueCTBO CBOErO BKJIAZa M KaKIOro yyaCTHMKA KOMaH/bl B OOIIMI pe3ysIbTaT
10 pa3pabOTaHHbIM KPUTEPUSIM;

MpeaJiaraTb HOBbIE IIPOEKTHI, OLIEHMBATh MIOEM C TO3UIUM HOBU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOM 3HAUYMMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTpaTernMueckoe IIOBeAeHNEe B PA3IMYHbIX CUTYaIUSIX,
MIPOSIBJISITH TBOPYECTBO ¥ BOOOPaykeHMe, ObITh MHUIIVIATUBHBIM.

PeryisiTuBHBIE YHUBEpCAIbHbIE YUeOHbIE AeCTBUS
Camoopranmusanms:
CaMOCTOSITeJTbHO OCYIIECTBJIATh TO3HABATENbHYIO [eATEeTbHOCTb B 007acTu GU3UKU U
aCTPOHOMMM, BBISIBJIATH MTPO6JIEMBI, CTaBUTh ¥ (DOPMY/IMPOBATh COOCTBEHHbIE 334N,
CaMOCTOSITeJTbHO COCTaBJIATh IIJIAaH pellIeHMsT PACUETHBIX M KAaueCTBEHHbIX 3a/ad, IJIaH
BBITIOJIHEHMSI TIPAKTUUYECKOM pPabOThl C YYETOM MMEIOUIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEIITOYTEHNIL;
IaBaTh OIEHKY HOBBIM CUTYaIIVSIM;
pacIIMpsiTh paMKM YUEOHOTO IpeMeTa Ha OCHOBE JIMYHBIX ITPeIITOUTEHNI;
JefaTh OCO3HAHHBIM BBIOOP, apryMeHTMpPOBaTh ero, OpaTh Ha cebsl OTBETCTBEHHOCTDH 3a
pellieHne;
OII€HMBATD MPUOOPETEHHBIN OIIBIT,;
CroCOOCTBOBaTh (OPMMPOBAHMIO ¥ TIPOSIBJIEHUIO 3pyauMumu B obsactv  Gusmkmy,
MTOCTOSIHHO TOBBIIIATh CBOM 06Pa30BaTe/IbHBIN U KYJIbTYPHbBIN YPOBEHbD.
CaMOKOHTPOJIb, 3MOLVIOHA/TbHbIN UHTE/VIEKT:
JlaBaTb OIIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBbBI B AESITeJIbHOCTb, OlLIEHUBATh
COOTBETCTBYE Pe3YyJIbTATOB IEJISIM;
BJIaJleTh HaBbIKAaMM TO3HaBaTeIbHOM pedJieKCUM KaK OCO3HAHUSI COBepIlaeMbIX AeMCTBUN
M MBICJIUTEJTbHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHWIA;
MCIIOJIb30BaTh MPUEMbBI pedieKCum IJist OLIeHKM CUTYaIui, BbIoopa BEpHOTO pellieHNs;
YMETb OIIeHMBATb PUCKM ¥ CBOEBPEMEHHO MPUHMMATD PEIleHMs TI0 UX CHVDKEHMIO;
MPUHMMATh MOTUBBI ¥ apT'yMEHTbI PYTUX MPU aHa/IM3€e pe3yJIbTaTOB AesITeTbHOCTH;
MIPUHMMATD Ce06sl, TOHMMasi CBOY HEIOCTATKU U TOCTOMHCTBA,;
MIPMHMMATh MOTUBBI ¥ apT'yMEHTbI PYTUX MPU aHA/IM3€e Pe3yJIbTaTOB IesITeTbHOCTH;
MIPU3HaBaTh CBOE MPABO U MPABO APYTMUX Ha OLIMOKMA.
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B mporrecce gocTskeHUs IMUHOCTHBIX PE3YJIbTATOB OCBOEHMS IIPOrPaMMbl IO (PU3MKE JIJIS
YPOBHSI CpefgHero oOIero o6pa3oBaHMsI y OOyYAIOIIMXCS COBEPIIEHCTBYETCS SMOLMOHAIbHBIN
VHTEJIJIEKT, TIPeToJiaramimin copMupoBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOLIET0 CIIOCOOHOCTh IMOHMMATh CBOE 3MOIMOHA/JILHOE COCTOSHIE,
BUJIETh HAIIPaBJIEHNST Pa3BUTHSI COOCTBEHHOI SMOLIMOHAIBHOM chepbl, ObITh YBEPEHHBIM B cebe;

caMOperyJIMpoBaHmsl, BKJTIOUAIOIIIEro CaMOKOHTPOJIb, yMeHue MIPUHMMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEeHMe, CIIOCOOHOCTh amalTUPOBaTbCSI K SMOLMOHAJIbHBIM
M3MEHEHMSIM U MTPOSIBJISITh TMOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTMBAallMM, BKJIIOYAIOIIEN CTpeMJIeHMe K IOCTMKEHMIO e U YCIexy,
ONTMMM3M, UHUIIMATUBHOCTD, YMEHME Ie/ICTBOBATh MCXO/IS 3 CBOMX BO3MOSKHOCTEI;

SMITATUM, BKJIIOYAIONIEN CIIOCOOHOCTh IMOHMMATh SMOIIMOHAJIbHOE COCTOSIHME APYTUX,
YUMTBIBATh €ro MPY OCYIIECTBIEHUM OOILIEeHMSsI, CTIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTDH BBICTPAMBATh OTHOIIEHUS C APYTUMMU
JIIOIbMI, 3a00TUTHCSI, TPOSIBJIATh MHTEPEC U paspeliaTb KOH(IMKTHI.

INMPEIMETHBIE PE3YJIBTATbBI

K xoHiry o6yuyenust B 10 Kyacce nmpegMeTHble pe3ysbTaThl Ha 6a30BOM YpOBHE JOJIKHbI
oTpaykaTb CHOPMMPOBAHHOCTD Y OOYUAIOIIMXCS YMEHWIA:

JEeMOHCTPUPOBATh Ha MpPUMepax poJib M MecTo Gu3uKyu B HOPMUPOBAHUM COBPEMEHHON
Hay4YHOM KapTMHBI MMPA, B Pa3BUTUM COBPEMEHHOV TEXHUKU U TEXHOJIOTMM, B MPAKTUUYECKON
IesITeJTbHOCTY JIIOZIE;

YUMTBIBATh T'PaHUIBl TPUMEHEHUSI M3YUEHHbIX (QU3NYECKUMX MOAesel: MaTepuaabHast
TOYKa, MHEepIMabHasl CUCTeMa OTCU€Ta, abCOIOTHO TBEPIOE TeJO, UAEaTbHbIN ras, MOMeIU
CTPOEHMST Ta30B, JKUAKOCTEN M TBEPABIX TeJ, TOYEUHbBIN JIEKTPUUECKUN 3apsi MPU pPelieHnmn
dbusmyecknx 3agay;

pacrio3HaBaTh (Gu3MUecKue SIBJIeHusT (MPOIEeCChl) UM OOBSICHATh UMX HAa OCHOBE 3aKOHOB
MEeXaHMKY, MOJIEKYJIIPHO-KMHETUUECKOM TEeOpPUM CTPOEHMS BEIIeCTBa M 3JIEKTPOAMHAMUKIA:
paBHOMEPHOE ¥ pAaBHOYCKOPEHHOE IPSMOJIMHENHOE JBVDKEHME, CBOOOMHOE TafeHue Tel,
IOBVKEHME TIO OKPYKHOCTM, WHEpHMs, B3aumojenictBue Tea, auddysus, OpoyHOBCKOe
IBVDKEHME, CTPOEHME SKUIKOCTEM M TBEPIbIX TeJ, M3MeHeHue OObEMa TeJ MpPU HarpeBaHUM
(oxnaskaeHnn), TEIVIOBOE paBHOBECHE, MCIapeHne, KOHOeH Callys, TIaBjaeHne, KpUCTaJIM3anys,
KUIIEeHMe, BJIAXXKHOCTb BO3AyXa, TMOBBIIIEHME NABJIEHUSI ra3a MPY €ro HarpeBaHMM B 3aKPBITOM
cocyjlle, CBSI3b MEXIy IapamMeTpamMy COCTOSHUSI ra3a B WM3OIPOIeccax, 3JeKTpu3alus Tel,
B3aMIMOJIE/ICTBME 3aPsSIIOB;

ONMCHIBATh MeXaHUYecKoe NBUKeHMe, UCIIOAb3ys (usmMueckue BeIUMUMHBbI: KOOpPAMHATA,
MyThb, TEepeMelleHe, CKOPOCTh, YCKOpPEHNe, Macca Tejla, Cuja, MMITYJIbC Teja, KMHEeTUYecKast
SHeprusi, TNOTeHIMaJbHasl JHeprusi, MexaHuveckas paboTa, MexXaHMYecKas MOIIHOCTb; Ipu
ONMMCAaHUM TIPaBMJIbHO TPaKTOBaTb (U3NYECKMII CMBICJT MCIIOJb3YEMbIX BEJIMYMH, WX
00603HaUEHMSI U eIMHUIIbI, HAXOOUTb (POPMYJIbI, CBSI3bIBAIOIIME NAHHYIO (DU3MUECKYIO0 BEJIMUNHY
C IPYTMMM BeJIMUMHAMMU;

ONMCHIBATh M3y4YeHHbIE TEeIIOBble CBOMCTBA TeJN M TEIIOBble SIBJIEHMS, WCIIOJb3YsI
(dbusnueckre BeMMUMHBL: [IaBJeHME Ta3a, TeMIlepaTypa, CpeOHsIS KMHEeTHMYecKas SHeprus
XAaOTUYECKOT'O MABVMKEHUSI MOJIEKYJ, CpelHEeKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSISI dHEpPrusi, pabora rasa, KO3Q@OUIMEHT IMMOJe3HOrO OECTBUSI TEIIOBOTO
IBUTATEJIST; TIPY OMMCAHUY MPaBUIbHO TPAKTOBATh (PU3MUECKMII CMBIC/ UCIIOTb3YEeMbIX BEJIMYNH,
X OOO3HAUEHUS U EeAVHUIbI, HAXOOUTb (OPMYJIbI, CBSI3bIBAIOILME HAHHYIO (QU3NYECKYIO
BEJIMUMHY C IPYTUMU BeJIMUMHAM;

ONMCHIBATh M3yYEeHHbIE 3JIEKTPUUECKVE CBOMCTBA BEILECTBA M 3JIEKTPUUECKUE SIBJIEHMS
(TIpotieccsl), UCMOJIb3YsT (pu3nUecKkre BeMUYMHBI: JIEKTPUUECKUIA 3apsifi, JIEKTpUUeCcKoe ToJie,
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HaIMpsDKEHHOCTh  TMOJIS, IMOTEHIMasa, pasHOCTb ITOTEHIMAJIOB; MpPU ONMCAHUM IPAaBUJIbHO
TPAKTOBaThb (PU3NUECKMII CMBICJ MCIOIb3YEMbIX BEJIWYMH, MX OOO3HAUEHMS] U €OUHUIIBI;
yKasbIBaTh (hOPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMM BeJIMUMHAMIA;

aHaJIM3MPOBATh (U3MYECKMe MPOILECChl M SIBJIEHMSI, MUCIOIb3ysl (pusmMyeckmue 3aKOHbI U
MPUHIUIIBE: 3aKOH BcemupHoro TtaroteHwus, I, II u III 3akoHbl HbioTOHA, 3aKOH COXpaHeHUs
MeXaHMUYEeCKOM SHEPTMM, 3aKOH COXPAHEHMSI MMITYJIbCa, TPUHIMUIT CYTIePIO3ULIUA CUJT, TIPUHIIATL
pPaBHOIPABMST MHEPIMATbHBIX CUCTEM OTCUYETA, MOJIEKY/ISIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS
BellleCTBA, Ta30Bble 3aKOHbI, CBSI3b CpeJHEN KWHETUYECKO} SHEpPIUM TEIUIOBOTO ABUSKEHUS
MOJIEKYJI C abCOJIIOTHOM TEMITepaTypou, MEePBbIM 3aKOH TEPMOIMHAMMKY, 3aKOH COXpaHEeHMS
3JIEKTPUYECKOTO 3apsifga, 3akoH KysioHa, mpu 3TOM pasinMuaTh CIOBECHYIO (OPMYJIMPOBKY
3aKOHA, ero MaTeMaTUYeCKoe BbIpaskeHe U yCJIOBMs (FPaHUIIbI, 06J1aCTH) TPUMEHUMOCTH;

OOBSICHITH OCHOBHbBIE IMPUHLIMAIIBI AEMCTBUS MAlllMH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB;
pasanyaTh yCJI0BUS UX 6€30MMacHOr0 MCIOJIb30BaHMS B ITOBCEIHEBHOM KU3HIU;

BBITIOJIHSITh 9KCIIEPUMEHTBI 0 MCCIEIOBAHUIO (GU3NYECKUX SIBJIEHUM Y IIPOLIECCOB C
MCIIONIb30BAaHMEM TMPSMbBIX ¥  KOCBEHHBIX M3MEpeHui, Impu 3ToM (HopMyIMpoBaTh
npobjemMy/3ajadyy M TUIOTe3y Yy4eOHOTO 9KCIEePUMEHTa, COOMpaThb YCTAHOBKY U3
MpeIJIOKEeHHOTO 060PYIOBaHMsI, ITPOBOAUTD OIIBIT U (HOPMYJIMPOBATDH BbIBOJIbI;

OCYIIECTBJISITh TpPSIMble ¥ KOCBEHHbIE WM3MepeHUs (GU3NYEeCKMX BEJMUYMH, TIPU STOM
BbIOMpATh ONTUMAJIbHBINA CIIOCO6 M3MEPEHMUSI M MCIIO/Ib30BaTh M3BECTHbIE METOIbl OLIEHKMU
MOTPELIHOCTEN U3MEPEHMI];

MCCIeNOBAaTh 3aBUCUMMOCTY MeEXKAY GU3NMUYECKMMM BEJIMYMHAMM C MCIIOJIb30BaHMEM
MpSIMBIX M3MEpEeHWUI, TpU I3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (GUKCHMPOBATh pe3YJIbTaThl
MTOJTYYEHHOM 3aBUCUMOCTY (PU3MYECKMX BEIMUYMH B BUAe TabGauIl U IpaduUKOB, AeaaThb BbIBOIBI
10 pe3yJIbTaTaM MCCJIeIOBAHMS;

coOoaTh IMpaBujia 6Ge30MacHOTO TPyJa IMpU IPOBENeHMM MCCIIeNOBAaHMI B paMKax
y4eOHOrO  IKCIEPUMEHTA, YUeOHO-MCC/IeNOBATENbCKOM WM TMPOEKTHOM AEeSTENbHOCTU C
MCITOJTb30BAHMEM M3MEPUTEIbHBIX YCTPOVCTB U JJaOOpaTOPHOTO 0OOPYIOBAHMS;

peliatb pacuéTHble 3aJauM C SBHO 3aJaHHOM (U3MYECKON MOMAEIbIO, MCIIOIb3YS
(busnyeckme 3aKOHBI ¥ MPUHIUIIBI, HA OCHOBE aHA/IM3a YCJIOBUS 3a[lauM BbIOMpPAThb (PU3NUYECKYIO
MOJeJib, BBIAENATb (GU3NUECKMe BeJMUMHBI U (HOpMyJibl, HEOOXOAMMbIE [JII €€ pelleHNs,
MTPOBOAMUTD PACUETHI ¥ OIIEHMBATDH PEATbHOCTD IMOJTYYEHHOTO 3HAUeHsT (GU3NIECKO BEJIMUYNHBI;

peliaTb KayeCTBEHHbIE 3a7auy: BBICTPAMBATh JIOTMYECKU HEIPOTMBOPEUMBYIO IE€MIOUKY
pacCy>kIeHMIi C OTIOPON Ha M3yUYEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (GU3NUYECKIE SIBJIEHMUS;

MCIIO/Ib30BaTh TpM  pellleHMM Y4YeOHBIX 3aJady COBpEMeHHble MH(POpPMAaIMOHHbIE
TEeXHOJIOTMM [JIs1 TIOMCKA, CTPYKTYPUPOBaHMS, MHTEpIIpeTaluu U TpeaCcTaBjeHus yueOHOM u
HAyYHO-TIOMYJIIPHON WHGOPMAaLNY, IOJYUYEHHOM W3 Pas3IMUHbIX MCTOUYHMKOB, KPUTUUYECKU
aHAJIM3MPOBATh MOJTyYaeMYIO MH(GOPMAILINIO;

MIPUBOAUTH TPUMEPBI BKJIA[a POCCUNCKUX U 3apyOesKHBbIX YUYEHBIX-(U3UKOB B Pa3sBUTHE
HayKu, 00'bsICHEHME TIPOIECCOB OKPYSKAIOIIEro Mupa, B pa3sBUTHE TEXHUKYU U TEXHOJIOTHIL;

MCITO/Ib30BaTh TEOpPeTHYeCcKue 3HaHUS 10 GU3NKe B TOBCEIHEBHOW JKU3HU IJIS
obecreueHnst 6e30MaCHOCTM MPU OOpallleHny C MPUObOopaMy U TEXHUUYECKUMU YCTPOICTBAMM, JIJIST
COXpaHeHMSsI 3[0POBbsI U COOJTIOAEHMSI HOPM 9KOJIOTMUYECKOTO TTOBEJIEHNSI B OKPY KaIOIIeN CpeJie;

paboTaThb B TPYIIE C BBITOJTHEHMEM Pa3IMUHbIX COIMAIbHBIX POJIEN, IJIaHMPOBATh PaboTy
TPYIIbI, paIlMOHAJIbHO paclpeneisTh OOSI3aHHOCTM M IUIAHMPOBAThb [I€SITEJIbHOCTD B
HECTaHIAPTHBIX CUTYAlMSIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaKOOTO M3 YYAaCTHMKOB TI'PYIIIbI B
pellleHre pacCMaTpuBaeMO MPoOJIeMbI.

K konmy obyuennss B 11 Kiracce nmpegMeTHble pe3ysbTaThl Ha 6a30BOM YpOBHE JOJIKHBI
oTpaxkaTb C(HOPMMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHMIA:
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IEeMOHCTPMPOBAaTh Ha MpUMepax poyib U MecTo Gu3uku B (popMUpoBaHMM COBPEMEHHON
HAay4YHOM KAapTMHBI MMPA, B PA3BUTUM COBPEMEHHOM TEXHUKU U TEXHOJIOTMI, B MPAKTUUECKOMN
IesITeJIbHOCTY JIIOJIEN, 1IeJIOCTHOCTb M eIMHCTBO (P13MUeCcKOM KapTUHBI MUPa;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3NUYECKUX MOMEJIEN: TOUYEUHBIN
SJIEKTPUYECKMIA 3apsif, JIyd CBeTa, TOYEYHbI MCTOYHMK CBETa, sepHas MOAeIb aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO SiApa Mpy pelieHnn GuU3nyeckmx 3a1ay;

pacro3HaBaTh Gu3MuyecKkue SIBJIeHusT (MPOIEeCChl) M OOBSICHATh UMX HAa OCHOBE 3aKOHOB
9JIEKTPOJVMHAMMKIM ¥ KBAHTOBOW (U3UKMU: JIEKTpUUECKAs. MPOBOAMMOCTD, TEIVIOBOE, CBETOBOE,
XMMMUYECKOe, MarHMTHOE JMEeMCTBUSI TOKAa, B3aMMOJENCTBME MArHUTOB, 3JIEKTPOMAarHUTHAs
MHOYKUMS, AENCTBME MarHUTHOTO IO Ha IMPOBOAHMK C TOKOM WM [ABVOKYIUMIACS 3apsi,
3JIEKTPOMAarHUTHBIE KOJIeOaHMsI M BOJIHBI, IIPSIMOJIMHEMHOE PacIIPOCTpaHeHNe CBETa, OTpakeHue,
npesioMsieHne, wuHTepdepeHIMs, aupakys ¥ TOJIpU3anMsl CBeTa, IUCIepCHs CBEeTa,
doroanexkrpuuecknii 3pdert (potoaddekT), cBeTOBOE IaBIeHMe, BOSHUKHOBEHME JIMHENYATOrO
CIIEeKTpa aToMa BOJOPOZA, ECTECTBEHHAS U MCKYCCTBEHHAs! PaliOaKTUBHOCTb;

ONMCHIBATh M3YUYEHHbIE CBOJVICTBA BeIECTBA (JIEKTPUUECKNME, MArHMUTHbIE, ONTUYECKUE,
9JIEKTPUYECKYIO TTPOBOAVMOCTD Pa3JIMUHBIX CPe) M 3JIeKTPOMAarHUTHbIE SIBJIEHUST (TIPOIECCHI),
UCIONb3ysT (u3ndeckme BEeIMUMHBI: 3JIEKTPUYECKUI 3apsifi, Cuia TOKa, 3JIEKTPUUYECKOe
HaIpsiKeHue, 3JIEKTPUUECKOe COMTPOTUBIIEH)E, PA3HOCTDb IMOTEHIIMAJIOB, 3JIEKTPOABMKYIIAS CUIIA,
paboTta TOKa, MHAYKIMS MarHUTHOTO TMoOJisA, cuiaa Amrepa, cuiaa JIopeHlla, MHIYKTMBHOCTh
KaTYIIKM, SHEPTUs JIEKTPUUECKOTO M MarHMUTHOTO IIOJIei, MEepUOoN M YacToTa KojiebaHui B
KoJiebaTeIbHOM KOHTYpe, 3aps M Cuja TOKa B MPOIECCe FapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
Kojie6aHui, (POKYyCHOe pacCTOsIHME ¥ OINTMYecKas Cuja JIMH3bI, TPU OMMCAHUM IPABUJIbHO
TPaKTOBaTb (U3NYECKUI CMbBICJ MCIOJb3YEMbIX BEJINYMH, MX OOO3HAUYEHUSI UM EOVHMUIIBI,
YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIIIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTMMM BeJIMUMHAMIMA;

ONMCHIBATh M3YUEHHbIE KBAHTOBBbIE SIBJIEGHMSI M IIPOIECCHI, MCIIONb3ys (U3NUIECKue
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHBI M 4YacTOTa CBETAa, JHEPrus U
MMITyJIbC (OTOHA, Iepuop, IOJypacrana, SHEPTMsl CBSI3M aTOMHBIX SIIEp, TPU OMMCAHUU
MPaBUIbHO TPAKTOBAaTh (U3UMYECKMIA CMBICJI MCIOJb3yeMbIX BEJIMYMH, UX OOO3HAUEHUS U
eIOVHUIIbI, YKa3biBaThb (OPMYJIbI, CBS3bIBAIOIIME HAHHYIO (U3UUECKYIO BEJIMUMHY C APYTUMU
BEJIMYMHAMM, BBIYMCIIATD 3HAaUeHVe (QU3MUeCKOl BeJIMUMHBI;

aHAIM3MPOBATh (U3NMYECKNE IPOIECChl M SIBJIEHUS, MUCIOJIb3ysT (pu3nveckue 3aKOHBI U
OpUHIMIBI: 3akOH OMa, 3aKOHbI IIOCJEIOBATEbHOTO ¥  MMApaUIeJIbHOTO  COEAVHEHUS
MPOBOAHMKOB, 3akoH [Iskoysiss-JleHila, 3akOH 9JIEKTPOMAarHMTHOM  MHIYKIWM, 3aKOH
MPSIMOJIMHEMTHOTO PacIpoCTpaHEeHMs CBeTa, 3aKOHbI OTPa)kKeHMsl CBeTa, 3aKOHbBI IPeOMJIEHUS
CBeTa, ypaBHEeHMe OUHINTeHa 51 ¢GoTosddeKrTa, 3aKOH COXpaHEHWUS] SHEPruM, 3aKOH
COXpaHeHUs] MMITYJIbCa, 3aKOH COXPaHEHUs 3JIEeKTPUUECKOTO 3apsja, 3aKOH COXpaHeHMUs
MAacCOBOT'O YMCJIa, MOCTYJaThl bopa, 3aKOH pagMOakTMBHOIO pacraza, Mpy 3TOM pas3indaTh
CIoBeCcHYI0 (OpMYJIMPOBKY 3aKOHA, €ero MaTeMaTUM4yeCcKoe BbIpaskeHue U YCJIOBUS (TpaHMUIIbI,
006J1aCTV) TPUMEHUMOCTMH;

omnpefie/IsiTh HaIlpaBJieHKe BEeKTOpa MHIYKIMM MarHUTHOTO TOJIST MPOBOJHMKA C TOKOM,
cwtbl Amrmiepa 1 cuibl JIopeH1ia;

CTPOUTH U ONUCHIBATh U300paykeHe, CO31aBaeMoe IJIOCKUM 3epKaJioM, TOHKOM JIMH30;

BBITIOJTHATh 3KCIIEPUMEHTBI TI0 MCCAeAOBAaHMUIO (U3NYECKMX SIBJIEHUM U IPOIECCOB C
UCIOJIb30BAaHMEM  TIPSIMBIX M KOCBEHHBIX M3MEpeHui: mpu  3ToM  (GopMyImMpoBaTh
npobiemMy/3ajadyy M TUIOTe3y YyYeOHOTO OSKCIEepPUMEHTa, COOMpaTh YCTAHOBKY U3
MpeJIosKeHHOTO 060pYIOBaHMsI, TPOBOAUTH OTBIT U (GOPMYJIMPOBATH BHIBOI;

OCYIIECTBJISITb TpPSIMble ¥ KOCBEHHbIE M3MepeHUS! (GU3NYECKUX BEeJIMUMH, TPU ITOM
BbIOMpATh ONTUMAJbHbBIA CIIOCOO M3MepeHUs! M MCIO/b30BaTh M3BECTHbIE METOMbI OLIEHKU
MTOT'PEITHOCTEN U3MePeHNIL;
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ucciaeqoBaTtb 3aBMCMMOCTU (I)M3I/I‘{GCKI/IX Be€JIMUYMH C UCIIOJIb3OBAHMEM IIPSAMBIX I/I3MepeHI/II‘/,I:
Py 3TOM KOHCTPYMPOBAThb YCTAaHOBKY, (UKCHPOBATb DPE3YJIbTAaThl MOJYYEHHON 3aBUCHMOCTU
busnuecknx BeMuMH B BuAe Tabymi, ¥ TrpadMKOB, IejaTh BBIBOALI IO pe3ysbTaTaM
UCCIIeOBaHMS;

coboaTh MpaBwia Oe30MacHOTO TpPyAa IMpU TMPOBENEHMM WUCCIENOBAaHUI B paMKax
y4eGHOrO  IKCIIepUMMEHTa, YYeOHO-MCCIeNOBATeIbCKOM ¥ TPOEKTHOV  OeSTeIbHOCTA  C
MCITOJIb30BAaHMEM U3MEPUTEbHBIX YCTPOMCTB U JJTaOOPaTOPHOTO 06OPYIOBaAHMS;

pellaTh pacuyéTHbIe 3aJauyM C SIBHO 3aJaHHOM (U3MYECKOV MOMAEJbIO, MCIIOJIb3Ys
(bmaneCKme 3aKOHbI U IIPMHINMIIbI, HA OCHOBE aHa/in3a YCJIOBUA 3ada4un BbI6I/IpaTb Cl)]/ISI/IquKy}O
MOJieJib, BBIAENSATh GU3NUECKMe BeIUUMHBI U (GOpPMYJbl, HEOOXOAMMbIE MJiT €€ pelleHus,
IIPOBOAIUTD pvaéTbI M OLIEHMBATb PEAJIbHOCTD ITOJIYUYEHHOI'O 3HAUYCHUA ClJI/IBI/I‘{eCKOI‘/)I BeJIMUNHBI,

pelllaTh KayeCTBEHHbIe 3aJauy: BbICTPAMBATh JIOTMYECKM HEMPOTUBOPEUMBYIO IEMOUKY
pacCysKIeHuii C OTIOPOI Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (QU3NUECKIE SIBIEHNS;

MCIIO/Ib30BaTh IIPM  pelIeHuyu Yy4yeOHbIX 3aady COBpeMeHHble MH(OpMalMOHHbIE
TEXHOJIOTUM [IJIT TIOUMCKA, CTPYKTYPUMPOBAHMS, MHTEPIPETALUMUM W TIPENCTAaBJIEHUS YuyeOHOM U
HAYYHO-TIONY/IIPHOM MH(pOpPMAIUY, IOJYYEHHO! M3 PpasJUYHbIX MCTOYHUKOB, KPUTUUECKU
aHAIM3MPOBATH TOTyYaeMyto MHpopmanmio;

OOBSICHSITH TTPUHLIMAIIBI I€MICTBMST MAIlIVH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, pasanvarh
yCJI0BUS X 6€30I1aCHOrO MCITO/Ib30BaHMsI B IIOBCETHEBHOM SKMU3HM;

MIPUBOIUTH TPUMEPBI BKJIaLa POCCUIMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pasBUTHE
HayKM, B 0ObSICHEHME TIPOIIECCOB OKPY’KAIOIIIEro Mupa, B pasBUTHE TEXHUKM U TEXHOJIOTMIA;

MCIIOJIb30BaTh TeOpeTuYecKue 3HaHus 10 (U3MKe B IMOBCEAHEBHOV >KU3HU JIs
obecreueHnst 6e30MaCHOCTY TIPU OOpaIlleHny C MPUObOopaMM U TEXHUUYECKUMU YCTPOICTBAMM, JIJIS
COXPaHEeHMsT 3[JOPOBbS U COOJTIOIEHNST HOPM IKOJIOTMUYECKOTO ITOBEIEHMsI B OKPYsKaIOIel cpee;

paboTaThb B TPYIIE C BbITIOJHEHNEM Pa3IMUHbIX COIMAIbHBIX POJIEH, INIAHMPOBATh PaboTy
TPYIIbI, palyOHAJIbHO paclpeneyaTb OOS3aHHOCTM ¥ IJIAHMPOBATh JIESITEeIbHOCTb B
HeCTaHAapTHLIX CUTYaAlMAX, aleKBAaTHO OLI€EHMBATb BKJIa[ Ka)XKOOro M3 Y4YaCTHMKOB I'DYIIIIbI B
pellieHe pacCMaTpUBaeMO MPoBJIEMBbI.
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TEMATUYECKOE ITVJTAHUPOBAHUE

10 KJIACC
KonnuecTBO yacoB DJIeKTPOHHbIE
Ne 1/ HaumeHoBaHue pa3jiesioB U TeM K n (umdposBbie)
B MPOrpaMmbI Bcero O;Tpoanble I;aKTquCKMe oOpasoBaTeIbHbIE
paboThI paboThI pecypes
Pasgen 1. PU3VNKA 1 METOJbI HAYYHOTI' O ITO3HAHUSA
1.1 dDu3uka 1 MeToAbl HAYyYHOI'O ITO3HAHMS 2 Bu6mrorexa HOK
' ihiad https://m.edso0.ru/7f41bf72
Ntoro no pasgeny 2
Paspen 2. MEXAHUWKA
bubmoreka HOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmoreka HOK
2.2 fluamiia 7 https://m.edsoo.ru/7f41bf72
bubmmoreka LIOK
2.3 3aKOHbBI COXPAHEHMST B MEXAHMKE 6 1 1 https:/m.edsoo.ru/TfA1bf72
NTtoro no pasgeny 18
Pasgen 3. MOJIEKYJISIPHAA ®V31UKA U TEPMOJIVNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bu6mmoreka IHOK
) TeopUn https://m.edsoo.ru/7f41bf72
bubmoreka HOK
3.2 OCHOBBI TEPMOAMHAMUKHA 10 1 https:/m.edsoo.ru/TfA1bfT2
33 ArperaTtHble COCTOSIHISI BEILIECTBA. 5 Bubmmoreka LIOK
) ®da30Bble MIEPEXOIbI https://m.edsoo.ru/7f41bf72
UTtoro o pasgeny 24
Pasgen 4. DJIEKTPOIMHAMUKA
4.1 DJIeKTpoCTaTHKa 10 1 bu6mmoreka IIOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

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

[ToCTOSTHHBIN 3JIEKTPUYECKUI TOK. TOKM B

Bbubmmoreka LIOK

4.2 Pas3IMYHbIX Ccperax 12 L L https://m.edsoo.ru/7f41bf72
Utoro no pasgeny 22
PesepBHoe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB ITO 68 4 4
I[TPOT'PAMME
11 KJIACC
KosnuecTBO yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHMe pa3geioB U TEM K I (uudposBsie)
B MpOrpaMmblI Bcero Oé-lTpo.TIbeIe %aKTquCKMe oOpasoBaTeIbHbIE
paboThI paboThI pecypcsI
Pasgen 1. DJIEKTPOIMMHAMUKA
11 MarunuTtHoe 110j1e. DJIEKTPOMAarHMUTHAasI 11 1 3 Bubmmorexka IOK
) VHITYKLMS https://m.edsoo.ru/7f41c97c
Htoro o pasgeny 11
Pasgen 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHuueckye U 3JeKTPOMarHUTHbIE 9 1 Bubmorexka IOK
) KOJIeGaHUS https://m.edsoo.ru/7f41c97c
29 MexaHuueckye U 3JeKTPOMarHUTHbIE 5 1 Bubmorexka IOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bubmoreka HOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro 1o pasmeny 24

Pasnmen 3. OCHOBBI CITELIMAJIBHON TEOPUU OTHOCUTEJIBHOCTHU

OcCHOBBI cIielaIbHO TeOPUN
OTHOCUTEJIbHOCTH

3.1

4

1

bubanoreka IIOK
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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WTtoro o pasgeny 4
Pasnen 4. KBAHTOBAS ®U3UNKA
. Bbu6mmoreka LIOK
4.1 DJj1IeMeHTbI KBAHTOBOM OIITUKU 6 hitps:/m.edsoo.ru/TfA1c97c
Bbubmmoreka HOK
4.2 Crpoenye aToma 4 https://m.edsoo.ru/7f41c97c
Bbubmmoreka HOK
4.3 ATOMHOE SA1pO > https://m.edsoo.ru/7f41c97¢
Wtoro no paspeny 15
Paspen 5. DJIEMEHTBI ACTPOHOMMUU U ACTPOOU3IUKU
Bubmorexka IOK
5.1 DJIeMEeHTbI aCTPOHOMMM U acTPOPUIUKA 7 1 https://m.edsoo.ru/Tf41c97c
Hroro 1o pasmeny 7
Pasgen 6. OBOBHIAIOIIIEE ITIOBTOPEHUE
Bubmorexka IOK
6.1 OBoBuarowmee nosTopenve 4 https://m.edsoo.ru/7f41c97c
NTtoro no pasgeny 4
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O I[TPO'PAMME 68 4 7
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YYEBHO-METOAUYECKOE OBECITEYUEHUE OBPA3OBATEJIbBHOI'O
IMPOIIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAIJIBI IJ151 YYEHUKA

» ®usuka, 10 xknacc/ Mskuiues I'.41., Byxosues b.b., Corckuit H.H. mox, penakiineii
[TapdenTreBoit H.A., AkimonepHoe ob6iectBo «M3marenbctBo «IIpocBeriienne»

» ®usuka, 11 xkmacc/ Msakuies I'.J1., Byxosues b.Bb., Yapyruu B.M. non penakiimeii
[TapdenTreBoit H.A., AkimonepHoe ob6iiectBo «M3marenbctBo «IIpocBeriieHne»

o ®usuka, 11 knace/ Msikuies I'.41., ITerpoBa M.A., Vronsuukos O.C. u gpyrue,
O6111eCcTBO C OrpaHMYEHHON OTBETCTBEHHOCThIO «[IPOMA »; AKIIMOHEpHOE 0BIIEeCTBO
«W3marenbcTBo «IIpocBereHne»

METOIUYECKUWUE MATEPUAIJIBI IJI1 YUUTEJIA

e 'opsioBa JI.A., Jleromuua C.B. CoopHMK 3amad o ¢pusuke: ruapocTatuka. 7—11 xiacchl.
M.: BAKO.

 'opsioBa JI.A., Jleromuna C.B. C60pHMK KOMOMHMPOBAHHbBIX 3a7ay 1o ¢usmke. 10-11
kinaccol. M.: BAKO.

 'opsioBa JI.A. CoopHuUK 3agau 1o pusuke: snekrpocraruka. 10-11 kmaccor. M.: BAKO.
» KoHutponbHO-u3mMepuTeabHble MaTepuasibl. Dusmka. 10 kimacc /Coct. H.U. 3opun. M.:
BAKO.

e CoopHUK 3amau 1o ¢pusuke. 10-11 knaccel / ABT.-cocT.E.I'. MockoBkuHa, B.A. Bosikos.
M.: BAKO.

» TecToBble 3amanus 1o pusmke B pucyHkax u yeprexkax.10-11 kmaccer / Cocrt. JILA.
I'opsoBa. M.: BAKO.

LN ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
MHTEPHET

1.Epunas koyutekuyst LHOP. IlpenmeTHast konekuys «@usuka» http://school-
collection.edu.ru/collection

2. EcrecTBeHHO-HayuHble 3KcriepuMeHThl — @usuka: Kosmnekimst Poccuiickoro
o611eobpasoBaTeIbHOrOo ropraa http://experiment.edu.ru

3. OtkpoIThI KOUTemK: Pusnka http://www.physics.ru

4. DneMeHTbI: ITOMYJISIPHBIM caiT 0 GyHIAMEeHTaJIbHOM Hayke http:/www.elementy.ru
5. Beemenne B HaHOTeXHOJIOTUM http://nano-edu.ulsu.ru

6. BupTtyanbHbliii POH]T eCTeCTBEHHO-HAYUHbIX Y HAYYHO-TEeXHUYECKNX 3(PdheKkToB
«DddexrTuBHag pusmka» http:// www.effects.ru

7. I'azera «®usuka» Msparenbckoro goma «IlepBoe centsopsi» http://fiz.1september.ru
8. JTabopaTopus obyuenus pusuku u actpoHomunt MCMO PAO http://physics.ioso.ru
9. JlaypeaTbl HOGeJIeBCKOI Ipemuu 1o dhusmke http://n-t.ru/nl/fz

10. Marepuasnsl kadeapst ob1ien dusmuku MI'Y um. M.B. JlomoHocoBa: yue6GHbIe TOCOOMS,
(busmueckunit MPakTUKYM, BUIEO- M KOMITbIOTEPHbIE IEMOHCTPALN
http://genphys.phys.msu.ru

11.Mup busuku: nemoHcTpauyy busmyeckux skcrepumeHToB http://demo.home.nov.ru
12.06pasoBaTenbHbie MaTepuasbl o gusuke TU um. A.®. Noddde http://edu.ioffe.ru/edu
13.0unnaiH-peobpasoBaTesib eAVHKIL M3Mepenus http://www.decoder.ru

14.TTopran ecrecTBeHHbIX HayK: @usnka http://www.e-science.ru/physics

15. ITpoext AFPortal.ru: acrpodusmueckuit moptan http://www.afportal.ru

16.ITpoekT «Bcst dusuka» http:/www.fizika.asvu.ru

17. Pemtenns 3amau 13 yueOGHMKOB 1o pusuke http://www.irodov.nm.ru
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18.CamoTecTupoBaHme MKOJIbHMUKOB 7-11 KJ1aCcCOB ¥ aBUTYPUEHTOB IO pusnke
http://barsic.spbu.ru/wwwy/tests
19.TepmonyHaMuKa: 3/IeKTPOHHBIN yueOHMK 10 dhusmke http:/fn.bmstu.ru/phys/bib/I-NET

20.Ypoku no mosiekyssipHon dusuke http://marklv.narod.ru/mkt

21.Pusmkam — npenogaBaTessiM U crygeHTaM http://teachmen.csu.ru

22.Dusmka B aHMMauusax http://physics.nad.ru

23.Dusmka B npeseHTanysx http://presfiz.narod.ru

24.Dusmka BoKpyT Hac http://physics03.narod.ru

25.0usuka aia Bcex: 3amaun 1o ¢pusuke ¢ pemenusamu http://fizzzika.narod.ru
26.Dusuka.py: Cait mjs yyammxcst 1 npernogasatesiein busuku http:/www.fizika.ru
27.DPuU3MKOMII: B IIOMOIIb HauMHawIeMy ¢usuky http://physicomp.lipetsk.ru
28.SnepHast pusnka B iutepHere http://nuclphys.sinp.msu.ru

29.Bcepoccuiickast oMMIIMaIa MKOJbHMKOB 110 Gu3uke http://phys.rusolymp.ru
30.[lyicTaHIIMOHHAS OJIMMITHAA IO GU3YUKe — TeJIEKOMMYHMKAIIMOHHbBI 06pa30BaTeIbHbIN
npoekT http://www.edu.yar.ru/russian/projects/predmets/physics

31.[JucTaHIIOHHbIE S3BPUCTUUECKME OJIMMIIMALABI TTO PU3MKE
http://www.eidos.ru/olymp/physics

32.MoOCKOBCKasi perMoHaIbHasT OJIMMITMA/IA IIIKOJIbHMUKOB IO (hU3UKe
http://genphys.phys.msu.ru/ol

33.0TKpbIThIE MHTEPHET-OJIMMIIMABI TT0 bu3uKe http://barsic.spbu.ru/olymp
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