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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢u3uke 6a30BOro YpOBHSI Ha YPOBHE CpemHero o6Iero obpa3oBaHMS
paspaboTaHa Ha OCHOBe IIOJIOK€HMII M TpeOGOBaHMII K pe3yJabTaTaM OCBOEHMSI OCHOBHOM
obpasoBaTesibHONM IporpaMmbl, TmpencraBieHHbix B DPI'OC COO, a Takke C YYETOM
denmepanbHON paboyert IporpaMMbl BOCIUTAHMSI ¥ KOHIEMIMM TIperojaBaHusl yuyeOHOro
npenmera «®usuka» B oOpasoBaTesbHbIX opraHusauusgx — Poccuiickonn  @Depmepaiium,
peayM3yIOIIMX OCHOBHbIE 0Opa30BaTesbHbIe MPOrPaMMBbl.

CopepskaHme mporpamMmbl IO (u3KMKe HaIpaBJIeHO Ha (QopMMpOBaHME €CTECTBEHHO-
Hay4YyHOM KapTuHBbI Mupa obydarormxcs 10-11 kmaccoB npu o6ydyeHmn nx Gpusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Moaxoa. ITporpamma no ¢busmke COOTBETCTBYET
tpe6oBanusasm PI'OC COO Kk IIaHMPYeMbIM JIMYHOCTHBIM, IPEIMETHBIM ¥ MeTalpeIMeTHbIM
pesysbTaTaM OOyYeHMSsI, a TaKKe YUMUThIBAET HEOOXOAMMOCTbh peaM3alyy MeKIPeIMETHBIX
cBsI3eii (M3MKM C eCTeCTBEHHO-HayYHbIMM YYeOHBIMM IpeaMeTamMyu. B Hel omnpenesnstoTcs
OCHOBHbIE 1IeJIM M3y4YeHus1 GU3MKM Ha YPOBHE CpelHero oOiero obpasoBaHMs, TJIAaHMPYeEMbIe
pesysbTaThl OCBOEHMSI Kypca GU3MKKU: JMYHOCTHbIE, MeTalpegMeTHble, IpeAMeTHble (Ha
6a30BOM YPOBHE).

ITporpamma o ¢u3uke BKIIOYAET:

® IUTAHMpPYEMbIe pe3yJIbTaThl OCBOEHMS Kypca Gu3uKM Ha 6a30BOM yYpOBHE, B TOM UMCJIE

MpeaMeTHbIe pe3yJIbTaThl IO TOAAM OOyYEeHMST;

e copepxkaHue yuebHoro npegmera «Dusmka» Mo rogam o06yueHus.

®du3uKa Kak HayKa O Hanbosiee OOIIMX 3aKOHAX MPUPOIbI, BLICTYIIAS B KAUECTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHMI 00 OKpY’KaloOIEM MMpE.
LlIkombHBIM KypCc OQU3MKM - CUCTEMOOOPA3YIOMIMIA [JISI €CTEeCTBEHHO-HAyYHBIX YUeOHbBIX
MpeaMeTOB, TIOCKOJIbKY (M3MUYECKNEe 3aKOHBI JIEXKaT B OCHOBE MPOIECCOB U SIBJIEHUM, U3y4aeMbIX
XuMMen, 6mosnorueir, dusmuueckomn reorpacdmeir M acrpoHomuen. Vcrosb3oBaHMe U aKTUMBHOE
npuMeHeHVe GU3NMYECKUX 3HAHUM OMNpefessieT XapakTep U pasBUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTMII B cdepe 3HEepreTuky, TPaAHCIOPTa, OCBOEHMSI KOCMOCA, TIOJyYeHMS] HOBBIX
MaTepuasoB C 3aJJaHHbIMM CBOMCTBAMM U APYruxX. MIsyueHne ¢Gu3MKM BHOCUT OCHOBHOM BKJIAJ B
dbopMmpoBaHEe eCTeCTBEHHO-HAYYHOM KapTUHBI MUpa 00y4YaroImxcs, B GopMupoBaHue yMeHUN
MIPUMEHSTb HayYHbIVI METOJ, TIO3HAHMS TTPY BBITIOJTHEHUY MMM YUEOHBIX MCCIIeIOBaHWNA.

B ocHOBY Kypca GpusukM 1ji1 ypOBHS CpeIHEero o0IIero oopasoBaHus MOJIOKEH PsI, UIIEH,
KOTOpbIE MOYXHO PacCMaTpPMBaTh KaK MPUHIIMUITBI €T0 MTOCTPOEHMSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEl KYpC SIBJIIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
CONIEP>KUT MaTepuasl U3 BCEX pasmesioB (M3MKM, BKIIOYAET KaK BOIPOCHI KJIACCUUYECKOM, TaK U
COBpPEMEHHOM (PU3VUKMN.

Uoes zenepanuzayuu. B cooTBeTCTBMM C HelM MaTepuas Kypca GU3UKM O0beIMHEH BOKPYT
dusnueckux Teopuit. Bemymmm B Kypce sBiseTcssi (GopMupOBaHMe TIPEeNCTaBIEHUI O
CTPYKTYPHBIX YPOBHSIX MaTepuu, BEIIeCTBE U TI0JIE.

Hoes eymanumapusayuu. E€ peanusanys npejrnosaraeT UCHojib30BaHue I'yMaHUTApHOTO
MoTeHIMasa GpU3NIecKon HayKy, OCMbICTIEHME CBSI3U pa3BUTUSI GU3UKM C Pa3BUTHMEM OOIIECTBa,
a Takyke ¢ MMPOBO33PEHYECKMMI, HPaBCTBEHHBIMM M SKOJIOTMYECKMMU TTPoOIeMaMu.

Hoes npuknadmnoii nanpasnenHocmu. Kypc busmku mpepamosaraeT 3HakOMCTBO C IIMPOKUM
KPYTOM TE€XHUUYECKUX Y TEXHOJIOTMYECKUX MPUJIOKEHUI U3YUEHHbIX TEOPUM U 3aKOHOB.

Hoes sxonozuzayuu peannsyeTcss TOCPeNCTBOM BBeIeHMsI 3J€MEHTOB COHepsKaHusl,

HOCBHU_[éHHbIX 9KOJIOTUYECKUM np06neMaM COBpPEMEHHOCTH, KOTOpbIE€ CBA3daHbI C PaA3BUTHMEM
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TEXHUKM U TEXHOJIOTHIA, a TAKKe 00CYKIeHMs MpobJieM palMoHAIbHOTO IMPUPOIONOIb30BAHMUS U
9KOJIOTMYECKOi 6€30MacHOCTH.

CTepskHeBbIMM 3JIeMEHTaMM Kypca OU3MKM Ha YpOBHE CpemHero oOIiiero oOpa3oBaHUS
SIBISIOTCS  Gu3nyeckme Teopuy (hopmupoBaHMe TMPEACTABJIEHUN O CTPYKType IOCTPOEHMS
dusmyeckon Teopuu, poau GYHIAMEHTAJIbHBIX 3aKOHOB U TIPUHIMIIOB B COBPEMEHHBIX
MpeNCTaBJIeHNsIX O TPUPOJEe, IPAHUIAX TPUMEHUMOCTY TEOPWIA, IJIS1 OMMCAHUSI €CTeCTBEHHO-
HayYHBIX SIBJIEHUI U TIPOLIECCOB).

CucreMHO-IeSITeTbHOCTHBIV TOAXOM, B Kypce UMK pean3yeTcsl MpeXKae BCEero 3a CYET
OpraHm3anyy SKCIePUMEHTAIbHOM JesATebHOCTY obyyaroimxcs. Iy 6a30BOro ypoBHSI Kypca
GU3MKM - 3TO UCIIOIb30BaHME CUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHbBIX SKCIEPUMEHTOB U
J1abopaToOpHbIX paboOT, KOTOpble B MporpaMme 10 (Qusuke OObeAMHEHbl B OOIIMII CIMCOK
YYEeHUYECKMX MPAaKTUUeCKuX paboT. BbipesneHne B yKa3aHHOM IepeyHe JIabopaTOPHbBIX paboT,
MPOBOAMMBIX IJISI KOHTPOJII M OLIEHKM, OCYILIECTBJISIETCS Y4YaCTHMKaMM OOpa30BaTeIbHOTO
mpoliecca UCXOo/s 13 0COOEHHOCTEN MJIaHMPOBaHMUS M OCHaIlleHusT KabuHera ¢usukn. [Ipu sTom
obecrieurBaeTCs OBJIafieHMe OOYYaIOIIMMUCSI YMEHUSIMU IPOBOAUTh KOCBEHHbIE M3MepeHUs,
MCCIeOBAHNUST 3aBUCUMOCTEN (U3NYECKMX BEJIMUMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MpeIJIOKEeHHBIX TUITOTE3.

Bosbllioe BHUMaHME yOEISeTCs PelleHnI0 PaCUETHBIX M KaueCTBEeHHBIX 3amau. [Ipu sTom
IJIS1 pAaCYETHBIX 3a/1a4 IIPUOPUTETOM SIBJISSIOTCST 3afauM C SIBHO 3a[laHHOM (pM3MUECKOi MOJIE/IbIO,
MO3BOJISIIONIME TIPUMEHSITh M3yUeHHbIe 3aKOHbI ¥ 3aKOHOMEPHOCTM Kak M3 OJHOTO pasmesia
Kypca, Tak M MHTErpupys 3HaHMS U3 Pa3HbIX Pa3mesioB. [l KaueCTBEHHBIX 337a4 MTPUOPUTETOM
SBJISIIOTCS  3aJaHusI Ha OOBSICHEHME TMpOTeKaHus (GU3MUECKUX SIBJIEHMIA M IPOLIECCOB B
OKpY’KaIOIIel >KU3HM, TpeOyrolye BbIOOpa (GM3MYECKOM MOAEIM [JIT CUTYalUyu MPAKTUKO-
OPMEHTMPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu DPI'OC COO K MaTepualbHO-TEXHUYECKOMY
obecreueHI0 y4eOHOro Tpoliecca 0a3oBbIMi ypPOBeHb Kypca (GM3MKM HAa YPOBHE CpeIHEro
ob11iero 06pasoBaHMsl JODKEH M3YYaTbCs B YCIOBMSIX IPEIMETHOrOo KabuHeTa (GU3UKKM UM B
YCJIOBUSIX MHTErPUPOBAHHOTO KabWHeTa MpeaMeTOB eCTeCTBEHHO-HAyUyHOro 1MKiIa. B kabuHere
bu3MKM OKHO ObITh HEOOXOAMMOE JTAbopaTOpHOE 060PYIOBaHME IS BBITIOJTHEHMS YKa3aHHbIX
B IporpamMme 10 (uU3MKe YUYEHMUYECKUX IPAKTUUECKUX paboT U JeMOHCTPalYIOHHOE
obopymoBaHue.

IeMoHCTpanoHHOe ob6opynoBaHue (opmupyercs B COOTBETCTBUM C IPUHIIMIIOM
MMWHMMAaJIbHOV JTOCTaTOYHOCTM U OOecreurBaeT MOCTAHOBKY IEPeUMCIeHHBbIX B MPOrpaMMe 10
(usuKe KIIOUEBbIX JEMOHCTpAIMii IS MCCIeIOBaHMs M3ydyaeMbIX SIBJIEHMII ¥ IIPOLIECCOB,
SMIIMPUYECKUX U QYHIAMEHTAIbHBIX 3aKOHOB, X TEXHUUECKNUX TTPUMEHEHMIA.

JlabopaTopHoe 06OpyAOBaHME IJISI YYEHUUECKUX MPAKTUUYECKUX paboT dhopmupyercs B
BUJIE TEMATMYECKMX KOMIUIEKTOB ¥ OOEeCHeuyMBaeTcsl B PacuéTe OJHOTO KOMILJIEKTAa Ha JBYX
obyuaronmxcsi. TemaTuueckre KOMIUIEKTBI JIaOOpaTOPHOTO OOOPYIOBaHMS HOJIKHBI OBITh
MMOCTPOEHbI Ha KOMIIJIEKCHOM MCITOJIb30BaHMM aHAJIOTOBBIX M IM(MPOBBIX MPUOOPOB, a TaKKe
KOMIThIOTEPHBIX M3MEPUTEIbHBIX CUCTEM B BUJe LIM(PPOBBIX JIa6OPaTOPUIL.

OCHOBHBIMU 1IEJISIMY U3Y4YeHUST GU3UKM B 0OIIIEM 0OPa30BaHMM SIBJISTFOTCSI:

e (GopMupOBaHME MHTepeca M CTPeMJIEHMS OOy4YaloIMXCsd K HayYHOMY W3YYEHUIO

MIPUPOIbI, PA3BUTHE UX MHTE/UIEKTYAIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEN;
e Dpa3BUTME TIPENCTAaBJIEHMII O HAyYHOM MeToJe TO3HaHus ¥ (GOopMMUpOBaHME
MCCJIeIOBATE/IbCKOTO OTHOIIEHNS K OKPY>KAIOIIVM SIBJIEHUSIM;



(bopMupoBaHe HAYYHOTO MMUPOBO33PEHMSI KaK pe3ysbTaTa U3y4yeHUss OCHOB CTPOEHMS
Marepuu U GyHAAMEHTATbHBIX 3aKOHOB (PU3MKY;

dbopmupoBaHe YMeHNIT OOBSICHSTD SIBJIEHUSI C MICTIOJIb30BaHMeEM MU3NUYECKUX 3HAHWUI U
HayYHbIX IOKA3aTETbCTB;

(dbopmupoBaHue TpeCTaBIeHNi O POy PU3MKY [IJIT Pa3sBUTUSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUIA.

HocTtukeHne 3TUX 1eyielt 00ecreunBaeTcsl pelleHreM CAeAyIoluX 3aJay B Ipolecce
M3y4eHust Kypca pu3nKy Ha YpOBHE CpeHero ob611ero 06pasoBaHms:

MpMoGpeTeHre CUCTEMbI 3HAHUIM 00 OOIIMX (PU3NUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKJIFOYAs] MEXaHUKY, MOJIEKYJIIPHYIO QU3UKY, 3IeKTPOAMHAMMKY, KBAHTOBYIO
(u3uKy 1 371€MeHTBI aCTPOPU3NKIY;

dbopmupoBaHue YyMeHMII TIPUMEHSATb TeOpeTUYecKue 3HaHUS i1  OOBbSICHEHMS
busmyeckux SBJIEHMII B TIPUPOJE M [IJIT TMPUHATHUS TPAKTUUYECKMUX peIIeHui B
TOBCEIHEBHO JXKU3HU;

OCBOEHME CIIOCOOOB pelleHus] PasjIMYHbIX 3aJad C SIBHO 3aJaHHON (QuU3MUeCcKoun
MOZebIO, 3a/ad, IOJpasyMeBaloIIMX CAaMOCTOSITeJIbHOe CcO3[aHue (GU3NMIecKoin
MOJIe/N, afeKBaTHOM YCIOBUSIM 3a/1aun;

MMOHMMaHMe GU3NYECKUX OCHOB M TIPUMHILIMIIOB JEMCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSIHMS Ha OKPY>KAIOIIYIO CPeLy;

OBJIAZIeH/e METOJlaMM CaMOCTOSIT€JIbHOTO TUIAaHMPOBAHMSI M MPOBeNeHUs DU3NIeCcKux
9KCIIEpMMEHTOB, aHaiM3a WM  MHTepmpeTaluyu  MHpOpManum,  OINpeaeseHus
JOCTOBEPHOCTH TOJTYYEHHOT'O Pe3yJ/IbTaTa;

Co3aHye YCJAOBUM IJI PasBUTHSI YMEHMI MTPOEKTHO-UCC/IENOBATETbCKOM, TBOPUECKOM
IesiTeJTbHOCTM.

Ha wmsyuenme ¢usmukym (6a30BbIii YPOBEHb) Ha YPOBHE CpeqHEro oOIliero o6pa3oBaHMS
orBoauTcs 136 yacoB: B 10 kiacce - 68 vacoB (2 vaca B Hemen0), B 11 kmacce — 68 vacos (2
yaca B HeJleJIo).

[Ipepnaraembiit B mporpaMme 1o ¢usmke rnepeueHb J1aOOPATOPHBIX U MPAKTUUECKUX PAbOT

SIBJISIETCS PEKOMEHIOBaHHbIM, YUUTE/b [ejiaeT BbIOOP IMPOBEIEeHMS J1abopaTOPHBIX paboT u
OIIBITOB C YYETOM MHAVBUIYAJIbHBIX OCOOEHHOCTEN 0OYYAIOIINXCS.



COJEP>XAHUWE OBYUYEHUNS

10 KJIACC

Paspen 1. ®usuka u MeToAbI HAYYHOI'O IMO3HAHUS
®usuka - Hayka o mnpupojge. HayuHbie mMeTonbl MO3HAHMSI OKpysKawoilero mupa. Posb
SKCIIEPMMEHTA ¥ TEOPUM B IIPOIIecce MO3HAHMS MPUPOAbI. DKCIIEPUMEHT B (hM3UKe.
MopenvpoBanme Gbu3NMUeCcKux SBJIeHUI U TporeccoB. Hayunble rumoressl. Ousndeckme
3aKOHBI U Teopuu. ['paHuIIbl MPUMEHMMOCTY GU3UUECKUX 3aKOHOB. [IpMHLIMIT COOTBETCTBUSL.

Pomb u mecto ¢u3mku B (HOpMMpPOBAHUM COBPEMEHHOM HAy4YHOM KapTMHBI Mupa, B
MPaKTUYECKOI IeSITeTbHOCTY JIIOJIEN.

Lemoucmpauuu
AmHasorosble 1 1IM(MPOBbIe U3MEPUTETbHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATUNKMA.
Paspen 2. Mexauuka

Tema 1. Kunemamuxa

Mexannyeckoe paBuskeHne. OTHOCUTETBHOCTh MeXaHM4Yeckoro nBiskeHus. Cucrema
orcuyeTa. TpaekTopus.

ITepemeliieHne, CKOpOCTb (CpelHSII CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpeHue
MaTepuaJbHOM TOYKM, X MPOEKIMM Ha OCU cucTeMbl KoopamuHaT. ClIosKeHMe TepeMeleHnii 1
CJIOKEHME CKOPOCTEIA.

PaBHOMepHOEe ¥ PaBHOYCKOPEHHOE MPSMOJIMHENHOe ABVKeHMe. ['paduKyu 3aBUCMMOCTY
KOOpAMHAT, CKOPOCTM, YCKOPEHMS, ITyTU U TlepeMeIeHNs] MaTepUaIbHOM TOUKY OT BPEMEHI.

CBobopgHoe nafeHue. Y CKoOpeHue cCBOOOJHOrO IageHus.

KpuBonuueitHoe [nBwokeHue. [IBMKeHMe MaTepuasbHOM TOYKM IO OKPYKHOCTU C
MMOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAas CKopocThb. [lepuonm u
yactoTa obpaieHusi. LleHTpocTpeMuTeIbHOE YCKOPEHNE.

TexHuuyeckme yCTPOICTBA U MPAKTUUECKOE TPUMEHEHMe: CIUIOMETp, ABVKEeHUe
CHapSIZIOB, IIEMTHbIE Y PEMEHHbIE TTepeIayn.

Llemoncmpayuu

Mopenb ccTeMbl OTCUETA, MILTIOCTPAIVST KUHEMATUYECKUX XapaKTEPUCTUK IBUKEHMS.

[TpeobpasoBaHye ABMKEHUI C UCIIOJIb30BAHMEM ITPOCTHIX MEXaHM3MOB.

[Tagenue Ten B BO3ayxe U B pa3peskeHHOM ITPOCTPAHCTBE.

Hab6monenne aBuskeHust Tena, GPOIIEHHOTO MO/, YIJIOM K TOPU30HTY U TOPU30HTAIbHO.

W3smepeHnne ycKopeHMsI CBOOOTHOTO MaeHNs.

HampaBsieHne cKopoCTy Mpu ABUKEHUM 10 OKPYKHOCTH.

Yuenuueckulii sakcnepumenm, nabopamopHsie pabomeit

N3yueHre HepaBHOMEPHOT'O JIBVKEHMS C II€JIbIO ONpeesIeH) s MTHOBEHHOV CKOPOCTH.

UccrnemoBanme  COOTHOIIEHMS ~ MEXKAY  IyTSIMM,  TIPOWIEHHBIMM  TeJOM  3a
MocCjIeloBaTe/IbHble paBHbIE IIPOMEXKYTKM BpEMEHM TIPU PABHOYCKOPEHHOM [BVIKEHUM C
HauyaJIbHOM CKOPOCTbIO, PaBHOI HYJIIO.

NsyueHne aBMsKeHMS 11apyKa B BI3KOM XKUAKOCTHU.

NsyueHne aBMsKeHMS Teja, OPOIIEHHOTO TOPU30HTATbHO.

Tema 2. Tunamuxa

ITpunnyn orHocutenbHocTy ["aymtes. Tlepsoiii 3akoH HeioToHa. MHeplanbHble CMCTEMBI
OTCUETa.



Macca Ttema. Cwuna. IlpuHnun cynepnosunmyu cuia. Bropon 3akoH HeloToHa mist
MaTepuasbHOM TOUKM. TpeTuit 3akoH HbloTOHA [T MaTepuabHbIX TOUEK.

3akoH BcemupHoro tsarotenust. Cua Tskectu. [lepBasi Kocmyyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buppl TpeHus (mokosi, ckombxkeHus, kaueHus). Cuna tpenmsi. Cyxoe TpeHue.
Cwia TpeHust CKOJIbKeHUsI 1 cuiia TpeHus 1mokos. Kosdbduiment tpenns. Cusa conpoTUBIIEHNS
MIpY OBVDKEHUY TeJjia B SKUIKOCTY VI Tase.

[TocTymnarenpbHOe U BpalllaTeIbHOE IBVKeHe abCOTI0THO TBEPAOIO TeJa.

MoMeHT cuabl OTHOCUTENTBbHO oOcu BpalleHus. Ilnedo cwibl. YcjIoBUSI paBHOBeCHS
TBEPJIOTO TeJa.

TexHMuyeckme YCTPOMCTBA ¥ TPAKTMYECKOEe IIpMMEHEeHMe: TMOMIIUITHUKY, IBVDKeHNe
MCKYCCTBEHHBIX CITYyTHUKOB.

Lemoucmpauyuu

SBneHue vHepLINUN.

CpaBHeHMe Macc B3aMMOIEICTBYIOIINX TeJl.

Bropoi1 3akon HeioToHa.

Nsmepenne cui.

CrnoskeHne CUJI.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Ae(opMaliin.

HeBecomocTb. Bec Tesna nmpu ycCKOpeHHOM MOIbEME U TafeHUMN.

CpaBHeHMe Cy1 TPeHUSI TTOKOsI, KAUeHMSI U CKOJIbXKeHMSI.

VY cnoBust paBHOBeCHSI TBEPIOTro Teja. Buabsl paBHOBeCHsI.

Yuenuueckuii axcnepumenm, nabopamopHoie pabomol

Nsyuenne aBmskeHust 6pycka 1o HakKJIOHHOM MJIOCKOCTH.

Uccnenosanme 3aBUCMMOCTM CUJI YIIPYTOCTM, BO3HMKAIOIIMX B MPYKMHE U PE3UHOBOM
ob6pasiie, OoT ux JedopMaln.

UccemoBanme ycoBui paBHOBECHUS TBEPIOTO TeJjla, MUMEIOIIETO OCh BpallleHMs.

Tema 3. 3akoHbl cOXpaHeH U 8 MeXAHUKe

Nmnysibc MaTepuasibHOM TOUKM (Tesa), CUCTEMbI MaTepuaabHbIX TOYeK. IMIyJibC CUJIbI U
M3MeHeHVe VMITYJIbCa TeJsla. 3aKOH COXpaHeHMsT MMITYJIbca. PeakTMBHOE OBIDKEHME.

Pa6ora cuiipl. MOIIHOCTD CUJIBI.

Kunetnueckass sHeprus matepuajbHOM TOUkM. Teopema 00 M3MeHEHUM KUHETUUECKON
SHEprun.

[TorennyanbHas sHeprus. [loTeHanbHast sHeprust yrpyro aeGopMyupoBaHHONM MPY>KUHBI.
[ToTeHumanbHast SHeprys Tejia BOJIM3M MOBEPXHOCTM 3EMIINA.

[ToreHuyanbHble ¥ HeMOTeHIMa/bHble CWibl. CBsS3b pabOThl HEMOTEHIMAJTbHBIX CUJI C
M3MeHeHVeM MeXaHM4YeCKOM SHePrUM CUCTEMBI Tesl. 3aKOH COXpaHEeHUSI MeXaHUYeCKOM SHEePIUn.

Yrpyrue u HeyIpyTryue CTOJIKHOBEHMSI.

TexHMuyeckme yCTPOMCTBA M TMPAKTUUECKOE TPUMEHEHME: BOJOMET, KOMEP, MPY>KUHHBIN
MACTOJIET, ABVKEHNE paKeT.

Llemoncmpayuu

3aKOH COXpaHEeHMs] UMITYJIbCa.

PeakTiBHOE OBIKEHME.

[Tepexon moTeHIMAIbHOM HEPTUM B KMHETUYECKYIO ¥ 0OpaTHO.

Yuenuueckuii axcnepumenm, nabopamopHule pabomuol



NsyueHne abCOMIOTHO HEYIPYroro yaapa C IOMOIIbIO [BYX OIMHAKOBBIX HUTSIHBIX
MAasITHUKOB.

UccnenoBanme cBsI3u paboThl CUJIBI C M3MEHEHMEM MeXaHMYEeCKOM SHepruym Tejia Ha
MpyMepe pacTSKeHNsT pe3MHOBOIO JKI'yTa.

Pasnen 3. MosiekyiasipHasi Gu3MKa ¥ TepMOIUMHAMUKA

Tema 1. OcHoebl MONEKYNAPHO-KUHEMUYECKOIl Mmeopull

OcHOBHbIE TIOJIOSKEHUST MOJIEKYJIIPHO-KMHETUYECKON TeOPUM U UX OIbITHOE 0O0CHOBAHME.
bpoyHoBckoe nBmskenme. uddysmsa. Xapaktep OBMKEHUSI M B3aMMOIENCTBUSI YaCTUIL
BelllecTBa. Mojenu CTPOeHUs rasoB, SKUIKOCTEM M TBEPObIX Tel U OOBSCHEHME CBOVICTB
BellleCTBa Ha OCHOBe 3TUX Mojeseir. Macca u pasmepbl Mosiekysa. KosmdecTBo BelecTsa.
[TocTrostHHast ABorafpo.

TemoBoe paBHOBecue. Temiepatypa u e€ nsamepenne. llIkana remmneparyp Lenbcus.

Mopenb umeanbHoro rasa. OCHOBHOE ypaBHEHME MOJIEKY/ISIPHO-KMHETUUYECKON Teopum
MaeasbHOrO rasa. AOCOIOTHAsI TeMIlepaTypa KakK Mepa CpelHell KMHETUUYECKOW SHEeprum
TEeIUIOBOTO JBIsKeHMs dYactui rasa. Illkasa Temmnepatyp KenbBuHa. I['a3oBble 3aKOHBI.
YpaBuenne MengeneeBa-Kmamnenpona. 3akoH [anproHa. M3sompolieccsl B uaeaJbHOM Tase C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencraB/ieHye U3OIMIPOLIECCOB: M30TEpMa,
U30xopa, n3obapa.

TexHMuyeckme yCTPOICTBA U MPAKTUUECKOE TIPMMEHEeHNe: TepMOMETp, 6apomeTp.

Llemoncmpayuu

OmnbIThl, OOKAasbIBAIOIIME IUCKPETHOE CTPOEHME BellecTBa, Gororpadmy MOJIEKYIT
OpraHMYeCcKUX COedVHEeHUI.

OmbIThI 10 IUbdY3UM KUIKOCTEN U Ta30B.

Mopgenb 6pOYHOBCKOI'O ABVKEHMS.

Mogpensb onbita LlTepHa.

OrbIThI, TOKa3bIBAIOIIME CYIIECTBOBAHNME MEKMOJIEKYJITPHOTO B3aIMOIEMCTBUS.

Mopenb, MJUTIOCTpUpYIOLLast IPUPOY TaBeHMs ra3a Ha CTEHKM COCYy/a.

OnbIThI, MIUTIOCTPUPYIOLLIVE YPAaBHEHME COCTOSIHUS MAEaTbHOTO ra3a, M30IpOoIeCChI.

Vuenuueckuti akcnepumenm, n1abopamopHuvie pabomol

OrmpeneneHne Macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MeEpeHUui OObeéMa
KOMHATbI, TaBJIEHMS ¥ TEMIIepaTypbl BO3AyXa B HEN.

HccnegoBanye 3aBUCUMMOCTY MEKIY IMapaMeTpaMy COCTOSIHMS pa3speskKeHHOr'o rasa.

Tema 2. OcHo8bl mepmoOUHAMUKU

TepmoayHamuyeckasi cucremMa. BHYTpeHHSISI SHepPrusi TepMOOMHAMMUYECKONU CUCTEMBI U
crioco6sb! e€ nameHeHusi. KommuecTBo TeruioTsl M paboTta. BHYTpeHHSIST sHEprus 0HOATOMHOTO
UIeaJbHOrO ras3a. Buapl Teronepenaun: TeMIONPOBOIHOCTh, KOHBEKLIVIS, U3TyYeHMe. Y meibHas
TEIVIOEMKOCTD BelllecTBa. KomMuecTBO TEIIOTHI IPK TeIIonepeaaye.

IMoustne 06 apmabaTHOM Impouecce. [lepBblii 3aKOH TepMOAMHAMMKK. I[IpuMeHeHMe
MepBOro 3aKOHA TeEPMOAMHAMMKM K M3ompoiieccam. I'paduueckast MvHTeprperalys paboThI rasa.

Bropoit 3akoH TepmoayHamuku. Heob6paTumMocThb poiieccoB B MpuUpoze.

TerutoBble MatHbl. [IpUHIUIIBI AEMCTBUS TEIUIOBbIX MalliH. [Ipeo6pasoBaHust SHEPTUM B
TeIUIOBbIX MalnHax. KoadduiimeHT mose3Horo meicTsus TemioBoi mamyubl. Lukia KapHo n
ero K03 @UIMEHT MOJIE3HOTO AeMCTBYS. DKOJOTMYECKME MPOOIEMbI TEIJIOIHEPTETUKA.

TexHMuyeckMe YCTPOICTBA M TIpaKTUUYECKOoe TIpMMeHeHMe: [BUraTejb BHYTPEHHErO
cropaHusi, 6bITOBO XOJOAWIbHUK, KOHAUIIMOHED.

Ilemoncmpayuu



W3meHeHMe BHYTpEHHEM SHEpPruM Teja TMpU COBepIIeHMM paboThbl: BBIIET MPOOKM U3
OyTBUIKM TIOA, IEMCTBMEM CXKATOTO BO3AyXa, HarpeBaHue 3dupa B JATyHHOM TPyOKe IyTEM
TpeHus (BUIe0eMOHCTpaLIN).

N3meHeHMe BHYTpeHHEN sHepruu (TeMIepaTypbl) Tesia Mpy Terionepeaaye.

OmnbIT 1O aayabaTHOMY paciIMpeHNIo Bo3ayxa (OMbIT C BO3AYIITHBIM OTHMBOM).

Mopenu mapoBoy TypOUHbBI, IBUTATES] BHYTPEHHErO CrOPaHMsl, PEaKTUBHOTO IBUTATEIS.

Yuenuueckuii akcnepumenm, nabopamopHsie pabomet

W3mepeHne ynenbHO TEMJIOEMKOCTH.

Tema 3. AepezamHusie cocmosaHusa éeuiecmed. Paszoevie nepexodst

[TapoobpasoBanue u KoHAeHcauus. VcmapeHue wu  KumeHue. AOCOMIOTHAsT U
OTHOCHUTEJIbHAS BJIAYKHOCTb Bo3ayxa. HachlllieHHbIN map. Ye/lbHasl TeIjioTa mapooOpa3oBaHys.
3aBMCUMOCTD TeMIepaTypbl KUTIEHMSI OT JaBJIeHMsI.

TBépmoe Teno. Kpucraymmueckre 1 amopdHbie Tesia. AHM3OTPONMSI CBOMCTB KPUCTAJIIOB.

Xupxkne kpuctamibl. CoBpeMeHHble MaTepuasibl. IlnaBieHne M KpucTa/umsauus. YaeabHas
TerutoTa riaByieHust. Cyoammanyst.

YpaBHeHMe TeIJIOBOro H6ajaHca.
TexHuveckue yCTPOMCTBA ¥ IPAKTUUYECKOE IPUMEHEHMEe: TUIPOMETP U ICUXPOMETD,

KaJIOpUMeTp, TEXHOJIOTUN MOJTy4YeHIA COBpPEMEHHBbIX mMartepmualioB, B TOM qyuciie
HaHOMaTepnaoB, ¥ HAHOTE€XHOJIOT'UMN.

Llemoncmpayuu
CBoJiCTBa HACBIIIIEHHBIX TIAPOB.
Kumnenue npu moHM>KeHHOM [IaBJIEHUNA.
Crioco6bI U3MepeHMs BJIaKHOCTH.
Ha6monenne HarpeBaHust 1 IJIaBJIEHUST KPUCTA/UIMYECKOTO BelllecTBa.
IleMOHCTpaLus KPUCTAJJIOB.
Vuenuueckuti akcnepumenm, nabopamopHwie pabomol
W3mepeHne OTHOCUTETBHON BJIasKHOCTM BO3IyXa.
Paspen 4. DneKTpogMHAMMKA
Tema 1. Dnexmpocmamuka

OJleKTpusalus Tejd. OJIeKTpuuecKkuit 3apsn. [lBa Buga 9JIEKTPUUYECKUMX 3apsiaoB.
[TpoBOAHMKY, IV3TIEKTPUKY U TTOTYTIPOBOTHNKM. 3aKOH COXPAaHEHMSI SJIEKTPUUECKOTO 3apsiza.

BzaumopeiictBue 3apsmoB.  3akoH Kymona. ToueuHblii  3JIeKTPUYECKMI  3apsif.
Onexktpuyeckoe Tosie. HampsokKEHHOCTb  3JIEKTPUUYECKOTO TOJiA. [IpMHIMIT — CyNepro3uimm
3JIEKTPUYECKUX TTosIeN. JIMHUM HAMPSDKEHHOCTY 3JIEKTPUUECKOTO TTOJIS.

Pabora cun anekTpoctaTMueckoro 1mojist.  [loTeHnuan. PasHOCTL MOTEHLMAJIOB.
[TpOBOIHMKY M IUIJIEKTPUKM B 3JIEKTPOCTATUUYECKOM ToJIe. JIMuaekTpuuecKkast MIpOHUIIaeEMOCTb.

OnekrpoémkocTh. KoHpeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JDHeprusi
3apsKEHHOTO KOHAEHcaTopa.

TexHMuyeckme yCTPONCTBA M IPAKTUUYECKOE IPUMEHEHME: 3JIEKTPOCKOII, 3JIeKTPOMETP,
3JIEKTPOCTaTNYeCcKas 3allliTa, 3a3eMJIeHMe 3JIeKTPOINpuOOPOB, KOHIIEHCATOP, KOMMUPOBAIbHbIN
arrapar, CTpyMHbIN TIPUHTEP.

Ilemoncmpayuu

Y CTpOMCTBO ¥ MPUHIIUIT AEMCTBUST 3JIEKTPOMETPA.

BsanmopeiicTBMe Ha3/IeKTPU30BaHHbIX Tel.

OJeKTpuYecKoe IMoJie 3apssKeHHbIX TeJl.

[TpoBOOHMKY B 3JIEKTPOCTATUUECKOM ITI0OJIE.



OnekTpocTaTnyeckast 3aluTa.

IOV3NeKTpUKM B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBMCUMOCTb  3JIEKTPOEMKOCTM TUIOCKOTO KOHJAEHcaTropa OT IUIOWIaAM TUIACTUH,
PACCTOSIHUSI MEXXIY HUMM U OUJIEKTPUUECKOI TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOTO KOHAEHcaTopa.

Yuenuueckuii akcnepumenm, nabopamopHsie pabomel

N3mepeHie 371eKTPOEMKOCTHM KOHJIeHCATOopa.

Tema 2. ITocmosinubiii anekmpuueckuii moxk. Toku é pasauuHsix cpedax

ONeKTpuYecKmii TOK. Y CJIOBMSI CYIIECTBOBAHMST 3JIEKTPUUECKOTO TOKa. VICTOUHMKM TOKa.
Cwta Toka. [TocTOsTHHBIN TOK.

Hanpsskenne. 3akon OMma [J1 ydacTKa Leln.

OnexkTpuyeckoe COTIPOTHUBJIEHNE. Y nenbHOE COTIPOTUBJIEHNE BellleCTBa.
[TociegoBaTenbHOE, MapajuieibHOE, CMEIIaHHOe COeIHEeHVe TTPOBOIHIKOB.

Pa6ora anekTpuyeckoro Toka. 3akoH [Ikoysis-JleHia. MoOIHOCTD 37IeKTPUUECKOTO TOKA.

OIeKTPOABIIKYIIIAS CMUJIa ¥ BHYTPEHHEee COMPOTMBIIEHME MCTOYHMKA TOKA. 3aKoH OMa [1Jis
MTOJTHOV (3aMKHYTOV) 3JIeKTpudeckoin nenu. KopoTkoe 3aMbIkaHMe.

O7eKTpoHHAs! TPOBOAVMOCTb TBEPIBIX METAJIOB. 3aBYUCUMMOCTb COITPOTUBJIEHNSI METAJVIOB
oT Temriepatypbl. CBepXIIPOBOAVMOCTb.

OeKTpuYecKkuii TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuukyu. CoOGCTBEHHass ¥ MpUMMECHas IPOBOAVMMOCTb ITOJYITPOBOIHMUKOB.
CaoiicTBa p—n-nepexopa. [TosryrmpoBoJHMKOBBIE TPUOOPHI.

OJIeKTpPUYECKMII TOK B pPACTBOpaxX M pacilaBax 3SJIEKTPOJIUTOB. OJIEKTPOIUTUUECKAST
Juccoumalus. DJIEKTPOJIU3.

OnexkTpuyeckmii TOK B razax. CaMOCTOSITE/IbHBIV ¥ HECAMOCTOSTENIbHbIN pa3psia. MomHus.
[Inasma.

TexHMuyeckme yCTPOICTBA M TMPAKTUUECKOE TPUMEHEHMe: aMIIepMeTp, BOJIbTMETD,
peocTaT, MCTOYHMKM TOKa, 3JIEKTpOHArpeBaTe/ibHble TMPUOOPBI, 3JEKTPOOCBETUTEIbHBIE
MpuOOPbI, TEPMOMETDP COINPOTUBJIEHUSI, BaKYyMHBIN [AMOJ, TEPMUCTOPbI U (HOTOPE3UCTOPHI,
TTOJTYTIPOBOTHUKOBBIN MO/, TaJIbBaHMKA.

Ilemoncmpayuu

W3mepeHne cuibl TOKA M HATIPSSKEHMS.

3aBMCUMOCTb COINPOTUBIIEHMS IIVJIMHAPUYECKMX TPOBOJHUKOB OT MAJIMHBI, I[LIOLIAIN
MTONIEPEYHOr0 CeYeHMsT M MaTepuaa.

CwmeriaHHOe coeIHEHVE TTPOBOTHMKOB.

[Ipsimoe M3MepeHMe 3JeKTPOABIIKYIIEN cibl. KOpoTKOe 3aMbIKaHMe TajJbBaHMUYECKOTO
3JIeMeHTa U OlleHKa BHYTPEHHEro COMPOTUBIIEHMS.

3aBMCHMMOCTD COTIPOTUBIIEHMS METAJIJIOB OT TEMITEPATYPHI.

[TpoBOAMMOCTD 37IEKTPOIUTOB.

WckpoBoit paspsia v MpOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSISI TPOBOAVMOCTD IMO/IA.

Yuenuueckuti akcnepumenm, rabopamopHsie pabomet

N3yueHne cMelIaHHOTO COeAVTHEHUS] PE3UCTOPOB.

WsmepeHne o/IeKTPOABMKYIIEM  CUJIbBI  MCTOYHMKA TOKAa WM €ro BHYTPEHHEro
CONPOTUBJIEHMSI.

Hab6monenue snexkTposmsa.

MesxknpenmMeTHbIe CBSI3U



Usyuenne kypca ¢usuku 6asoBoro ypoBHs1 B 10 Kiacce OCYIIECTB/ISIETCS C YYETOM
COMepsKaTe/IbHbIX MEXIIPeIMETHbIX CBSI3€M C KypcaMy MaTeMaTUKMU, OMOJIOTUM, XUMUMU,
reorpadum U TEXHOJIOTUMA.

MescnpedmemHoble nousamus, CBS3aHHbIE C M3y4YeHMEM METOAOB HAy4YHOTO ITO3HAHMSI:
sIBJIeHWe, Hay4dHbIM (akT, rumoresa, Gusmyeckas BeJMYMHA, 3aKOH, TeOopusi, HaGIIOAEHMeE,
9KCIIEPMMEHT, MOJIeJIMPOBaHNE, MOJIEJb, M3MEepPEHMeE.

Mamemamuka: pelieHue CUCTEMbl YypaBHEHUM, JuHeNHas GyHKIMI, Mmapabosa,
runepbosa, ux rpaduKu 1 CBOMCTBA, TPUTOHOMETpUYECKre QYHKIMNU: CUHYC, KOCMHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M MX TPOEKIMM HA OCHU
KOOpAMHAT, CJIOXKEHME BEKTOPOB.

Buonozus: MexaHnveckoe IBUKEHME B SKMBOM Tpupone, auddysus, ocMoc, TerioooMeH
SKMBBIX OPraHM3MOB (BU[IbI TEIUIONIepeAaun, TEIJIOBOE PaBHOBECHE), SJIEKTPUUECKME SIBJIEHUS B
SKMBOW IIPUPOJIE.

Xumus: OUCKpPETHOE CTPOEeHMe BEIeCTBa, CTPOEHME aTOMOB M MOJIEKYJI, MOJIb BeIleCTBa,
MOJISIpDHAsl Macca, TEIJIOBble CBOVICTBA TBEPHABIX TeJI, KUIKOCTEM M TAa30B, 3JIEKTPUYECKNE
CBOJCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS TUCCOIMALIMS, TalbBaHMKA.

T'eozpacgpus: BNaxKHOCTb BO3[yXa, BETPbI, 6ApOMETD, TEPMOMETP.

Texnonozus: mpeobpa3oBaHMe ABMKEHUN C UCIIOJIb30BAaHMEM MEXAHMU3MOB, YUET TPEHMUS B
TeXHMKe, TMOMIIUITHUKMA, MCIIOJb30BaHME 3aKOHA COXPAHEHMs MMITYJIbca B TeXHUKe (pakera,
BOJOMET U [Jpyrue), [OBUTATeSb BHYTpPEHHEro CropaHusi, mapoBasi TypOMHa, OBITOBO
XOJIOAWJIbHUK, KOHAMIIVOHEP, TEXHOJIOIMY TIOJyUYeHMs] COBPEMEHHbBIX MaTepuajioB, B TOM YMCIIe
HaHOMATepPUaJOB, ¥  HAHOTEXHOJIOTMM,  JJIEKTPOCTAaTMUecKass  3alluTa,  3a3eMJIeHMe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYMHBIM TPUHTEP, SJE€KTPOHArpeBaTe/ibHble MPUOOPHI,
3JIEKTPOOCBETUTEJIbHbIE TTPUOOPHI, TA/IbBAaHMKA.

11 KJIACC
Pasgnen 4. DinekTpoguHaMuKa

Tema 3. MazHumHoe nojie. I1eKmMpomazH umMHass UHOYKU us

ITocTrostHHBIe MarHuThl. B3aumogencTBue IOCTOSSHHBIX MAarHMTOB. MarHmuTtHoe IIoJie.
Bekrop MmaruuTtHOM MHAYKIMKU. [IpMHIMIT CyTIepro3UIMy MarHUTHBIX ToJieit. JIMHUM MarHUTHOM
mHayKiun. KapTuHa e MarHUTHOM MHAYKLIMY TIOJISI TIOCTOSTHHBIX MarHMTOB.

MaramuTHoe IoJie MPOBOJHMKA C TOKOM. KapTuHa JMHMI MHOYKOVMM MarHUTHOTO TIOJISI
IJIMHHOT'O IIPSIMOTO IIPOBOJHMKA UM 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHMKA, KATYIIKM C TOKOM.
OnbiT dpcTena. B3auMogeiicTBue MPOBOSHUKOB C TOKOM.

Cuna Amriepa, e€ MOIYJ/Ib 1 HallpaBJeHMUeE.

Cuna JlopeHnma, e€é MomyJib WM HampaBjieHue. [IByskeHue 3apsKeHHOM 4YacTULbI B
OTHOPOAHOM MarHUTHOM I1ojie. Pabora cuiel JIopeHiia.

SIBJleHMe 3JIEKTPOMArHMTHOM MHAYKIMKU. [lOTOK BeKTOpa MarHUTHOM MHIYKIIVIN.
OIeKTPOABIDKYIIAS CUjla MHAYKIMY. 3aKOH 3JIeKTpOMarHMTHOM nHAyKinu Mapames.

BuxpeBoe snexkTpuueckoe ImoJie. DJIEKTPOABIMKYILIAS CWUJIa MHOYKUMM B IIPOBOIHUKE,
IBUKYILIEMCS IIOCTYIIATEIbHO B OMHOPOJHOM MarHMTHOM IIOJI€.

ITpaBuso Jlenua.

NHAYKTMBHOCTD. SIB/IeHMe CAMOMHAYKIMA. DJIeKTPOABISKYIIAS CUIa CAMOVHIYKITNNA.

DHeprus MarHUTHOT'O MOJISI KaTYIIKY C TOKOM.

DJIEKTPOMAarHMTHOE TOJIe.
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TexHuuuyeckme yCTPONICTBA ¥ IMPAKTUUYECKOE TMPUMEHEHMe: TIOCTOSIHHbIE MarHWUThI,
3JIEKTPOMAarHNUThI, 3JIEKTPOABUTATEIb, YCKOPUTEN 3JIEMEHTAPHbIX YaCTUI, MHAYKIIVMOHHAS MeYb.

Ilemoncmpayuu

OmsIT Opcrena.

OTKJIOHEeHME 3JIeKTPOHHOIO ITyYKa MarHUTHBIM TIOJIEM.

JIHUY MHOYKIMY MarHUTHOTO TIOJISL.

BsanmopeiicTBMe IBYX MPOBOAHMKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeHila Ha MOHBI 3JIEKTPOJIATA.

SIByIeHMe 3JIEKTPOMArHMTHOM MHIYKIIUN.

ITpaBuso Jlenia.

3aBMCUMOCTD 3JIEKTPOABVKYILEN CUIbI MHAYKIMMA OT CKOPOCTM M3MEHEHMSI MarHUTHOTO
MTOTOKA.

SIByIeHMe CaMOMHIYKIIVN.

Yuenuueckuii saxcnepumenm, nabopamopHoie pabomol

V3yueHne MarHUTHOTO IIOJISI KATYIIKY C TOKOM.

WccnemoBanue geiicTBUSI IOCTOSIHHOTO MarHMUTa Ha paMKy C TOKOM.

UccnemoBanme siBieHMS 3J1I€KTPOMArHUTHON MHIYKIIVINL.

Paspen 5. Kose6anust M BOJTHBI

Tema 1. MexanuuecKue u 31eKmpomazHumHsle KojaedaHus

KonebarenbHast cucrema. CBoOomHbIe MexaHMUeckue KojebaHus. [‘apMoHMYecKue
Kosiebanms. Ilepuonm, wacrorta, amrumryma u ¢dasa Kojebaumit. [Ipy>KMHHBIA MAasTHUK.
MaremaTuueckuii MasTHMK. YpaBHEHME TapMOHMUYECKUX Kosiebanui. IIpeBpaliieHne sHeprum
MIpY TaPMOHUYECKUX KOJIeOaHMSIX.

Konebarenpubii KoHTYp. CBOOOIHBIE 32JIEKTPOMArHMTHBIE KOJeOaHMS B UOAEAJTbHOM
KOJIeOaTeIbHOM KOHType. AHAJorusl MEeKOy MEeXaHMUEeCKMMM U 3JIEKTPOMAarHUTHBIMU
kosiebanmsivn. @opmysia ToMcoHa. 3aKOH COXpaHEHMs SHEPrUMM B UAeaJTbHOM KoJiebaTeTbHOM
KOHTYpe.

[Ipencrapienue o 3aTyxalolyuxX KojiebaHusIX. BbhIHYKIeHHbIe MeXaHUUecKue KojieOGaHus.
PesonaHc. BeIHyKIeHHbIE 3JIEKTPOMarHMTHbIE KOJIeOaHMS.

[Tepemennbiit Tok. CMHYCOUIAIBHBIN TIEPEMEHHbIN TOK. MOIIHOCTb ITepeMEHHOTO TOKa.
AMIIMTYIHOE U IeCTBYIOIIee 3HaUeHMe CUJIbI TOKA U HallpSixKeHMs.

Tpaucdopmarop. I[IpousBoncTBo, Iepemaua U TOTpebJieHNME 3JIEKTPUUECKON SHEPIUM.
OKoJIorMyecKre pUCKM TIpU TMPOM3BOACTBE 3JIeKTposHepruu. KynabTypa MCIOIb30BaHMS
3JIEKTPOSHEPIUM B ITOBCEIHEBHOM JKU3HNA.

Texuuueckue YCTPOICTBA M MPAKTUUYECKOE IIPMMEHEeHMe: SJIEKTPUUYECKUI 3BOHOK,
reHepaTop MepeMeHHOro TOKa, JIMHUK 3JIeKTpoIiepeaay.

Ilemoncmpayuu

UccnemoBanue mapaMeTpoB KoJiebaTeIbHOM CUCTEMBI (TIPYKMHHBIN MM MaTeMaTHIeCKUn
MasiTHUK).

Hab6momenne 3aryxarmoimux KojieGaHmit.

UccemoBanme CBOVICTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmomenye pesoHaHca.

CB0OOIHBIE JIEKTPOMArHMUTHBIE KOJIeOaHMS.

OcuiorpaMmbl — (3aBUCUMOCTM  CMJIBI  TOKA M HampsDKEHUsT OT BpeMeHM) [Jis
3JIEKTPOMAarHUTHbBIX KOJIeOaHMIA.
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PesonaHc mpu mociienoBaTeIbHOM COEIMHEHUM Pe3UCTOpa, KaTYLIKM MHIYKTUBHOCTU U
KOHJIeHcaTopa.

Mopenb muHMUM 3JIEKTPOIIepeIaun.

Vuenuueckuti axcnepumenm, nabopamopHvie pabomol

WccnemoBanye 3aBUCHMMOCTY ITEpUOA MaJIbIX KOJIeOaHMII Tpy3a Ha HATU OT JIJIMHbI HUTU U
MacchI Tpy3a.

UccnenoBanme rmepeMeHHOrO TOKAa B LeNM W3 IIOCJAEAOBATENbHO COEIMHEHHBIX
KOHJIeHCaTopa, KaTYIIKY ¥ Pe3uCTopa.

Tema 2. MexanuuecKkue u 31eKIPOMAzZH UMHbBLE 6OJIHbL

MexaHn4veckue BOJHBI, yCIOBUST paciapoctpaHenust. [lepuon. CKOpoCTh pacrpocTpaHeHust
M [OjuHa BOJHbL. IlomepeuHble U TpPOAOJIbHbIE BOJHBL. MHTepdepeHiys ¥ audpakuys
MeXaHNYeCKUX BOJIH.

3ByKk. CKRopocTb 3ByKa. ['poMKOCTh 3ByKa. BeicoTa ToHa. Tembp 3ByKa.

OJIeKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSI M3JTyYEHMST 3JIEKTPOMArHUTHBIX BOJIH. B3ammHas
opuenTtaumsi BektopoB E, B, V B asektpomarautHou BosiHe. CBOJCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTpa’keHMe, IIpeJIoMJIeHue, Mojsapusaiusi, audpakums, uHrepdepenivs. CKOpoOCTb
9JIEKTPOMAarHUTHBIX BOJIH.

IlIkasa 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHMe 3JIEKTPOMArHMTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI paauOCBsSI3u U TeJeBuaeHus. Pagyosokanyst.

DJIeKTPOMarHUTHOE 3arpsi3HeHMe OKPY>KaroIlel Cpebl.

TexHMuyeckme yCTPONCTBA M MPAKTUUYECKOE TPUMEHEHMe: MY3bIKaJbHble MHCTPYMEHTBI,
YJbTPa3ByKOBasi OMarHOCTMKA B TEXHUKE M MeOMIMHe, pajap, PaavoONpUEMHMK, TeJIeBU30p,
aHTeHHa, Tejedor, CBY-meusn.

Llemoncmpayuu

O6pa3oBaHMe 1 pacIpoOCTpaHEHNe TIOTIEPEUYHbBIX U MTPOAOJIbHBIX BOJIH.

Kosebiiomieecst Tesro Kak MCTOYHMK 3BYKa.

Ha6monenne orpakeHus U IPeIOMJIEHUSI MEXaHUUECKMUX BOJIH.

Ha6monenne nHtepdepeHuny u udpakiuym MeXaHMIeCKUX BOJIH.

3BYKOBO Pe30HAaHC.

Hab6monenne cBsS3M TPOMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIATYIOM M YaCTOTOM
KOoJIeOaHMIA.

WccrnemoBaHue  CBOMCTB — 9JIEKTPOMArHUTHBIX — BOJIH:  OTpaykeHue, IIpeJIoMJIeHue,
nosispusanys, nudpakums, MHTepdepeHIIns.

Tema 3. Onmuka

'eomeTpuueckas ontuka. [IpsiMosHeltHOe pacipocTpaHeHe cBeTa B OTHOPOIHON Cpejie.
JIyu cBera. ToueUHbBIN MCTOYHMK CBETA.

Otpaskenne cBeTa. 3aKOHbI OTpakeHus1 cBeTa. IlocTpoeHue M300pa>keHUli B IJIOCKOM
3epKase.

[Ipenomnenve cBeTa. 3akoHbI MpeJioMJieHMS cBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomsenus. IlosiHoe BHyTpeHHee oTpaxkeHue. IIpenesibHBIM Yroj IMOJHOTO BHYTPEHHEro
OTpaykeHMs.

Hucriepcus cBeta. CI0KHBIN cocTaB 6e10ro cBeTta. lIBer.

Cobuparonie u pacceMBarolye JMH3bL. TOHKasg JmH3a. POKyCHOe pacCTosSHUE U
OINTHYECKasl CUjIa TOHKOM JiMH3bI. [TocTpoenne m3o06pakeHnit B COOMPAIOIIMX Y PACCEUBAIOILINX
nuH3ax. @opmMysia TOHKOM JIMH3bI. Y BeJIMUEHNe, TaBaeMoe JIMH3OIA.
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[Tpenenbl MPUMEHMMOCTY T€OMETPUYECKOM OMTUKN.

BonnoBas omntuka. WHrepdepenis cBeta. KorepeHTHble MCTOUHMKU. Y CJIOBUS
HaOJII0IeHNsT MaKCMMYMOB ¥ MMHMMYMOB B MHTeP(EPEHIIMOHHOV KapTUHE OT ABYX CUMH(pAa3HbIX
KOT€pPeHTHbBIX MCTOYHMKOB.

Oudpakumust cBera. [IudpakumoHHas pelléTka. YCJIOBME HAOMIOmeHMs IJIaBHBIX
MaKCMMYyMOB IIpY MaJleHNY MOHOXPOMAaTUYECKOTO CBeTa Ha AM(PPAKIMOHHYIO PEIIETKY.

IMonsipusaiiust cera.

TexHuuyeckme yCTpOMCTBAa M TPaKTUYECKOe IpMMeHeHMe: O4YKM, JIyma, (oToammapar,
MPOEKIVIOHHBI ammapaTr, MMKPOCKOII, TeJIeCKOIl, BOJIOKOHHAsl OITHKA, IU(paKIMOHHAS
peleTKa, IOSIPONI.

Ilemoncmpayuu

[TpsiMosMHeliHOe paclpoCTpaHeHue, OTpakeHue U IpejomyieHue cBera. OnTuyeckue
MpUOOPBI.

[TonHoe BHYTpeHHee oTpaskeHne. Mojiesib CBETOBOIA.

WccnegoBaHye CBOMCTB U300pasKeHMIA B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeJIeCKOa.

Habmomenne nnrepdepeHm ceera.

Habmomenve mudpakuyy cBeTa.

Habmomenue mucmnepcun cBeTa.

[ToyueHue criekTpa ¢ IOMOIIBIO TPU3MBI.

[TosryueHme criekTpa ¢ IOMOIIBIO AU(PPAKIVIOHHON! PEIIETKHA.

Ha6monenne nonsipusaimm cBeTa.

Yuenuueckuii axcnepumenm, nabopamopHoie pabomol

V3smepeHne nokasaTeJisi IpejioMJIeHNMs CTeKJIa.

WccnegoBanye CBOMCTB M300pasKeHMI B JIMH3aX.

Habmomenye mucmepcum cBeTa.

Paspgen 6. OCHOBBI CrIeIMATbHOM T€OPUM OTHOCUTETBHOCTU

['paHuIbl TPMMEHMMOCTYM KJIACCUUECKOM MexXaHMKM. [locTysaThl CHeluagbHOVM Teopun
OTHOCUTEJIbBHOCTM: MHBAapMaHTHOCTb MOJIYJSI CKOPOCTM CBeTa B BakKyyMe, IIPUMHIMII
OTHOCUTEJIbBHOCTM DVHINTENHA.

OTHOCUTEIBHOCTh OTHOBPEMEHHOCTI. 3aMe/lJIeHe BpeMeHY U COKpallleHNe JIJTMHbI.

OHeprus 1 UMITYJIbC PEISITUBUCTCKON YaCTUIIbI.

CBsI13b MacChl C SHEprueii U UMIYJIbCOM PEeJIITUBUCTCKON YaCTUIIbI. DHEPIus TOKOS.

Paspen 7. KBanroBas ¢pusuka

Tema 1. Inemernmot K6aHMOB01l ONMUKU

®otonbl. Dopmyina [lnaHka cBs3u sHepruu (POTOHA C €ro YaCTOTOM. DHEpPrust ¥ UMITYJIbC
doTtoHna.

OtkpbiTie u wucciaemoBanne @oroadbdekra. Ombrtet A. I'. CroseroBa. 3aKOHBI
dboTosdbdexTa. YpaBHeHue IuiHIITeHA A1 PpoTosddekTa. «KpacHas rpanniia» porosddexra.

Hasneune cera. Omnbithl 1. H. Jle6enesa.

Xummyeckoe JIeiiCTBME CBETa.

TexHMuyeckme yCTpPOICTBA M MpPAKTMUECKOe IpuMeHeHMe: (oTosneMeHT, (GOTOmATUMK,
coJIHeuHast baTapesi, CBeTOIMO/I.

Llemoncmpayuu

doTrosPdeKT Ha YCTAHOBKE C IMHKOBOM IIACTUHOI.

UccnegoBanne 3akoHOB BHenTHero ¢otosddexTa.
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Csetonyon.
CosnHeuHast 6aTapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopma mo paccesauio o -yactuil. [lnaHerapHas
mopenb atoma. I[loctynater Bopa. Msnyuenue u morsoieHne GOTOHOB MpY Mepexoje aToMa C
OIHOTO YpOBHSI 3HepruMM Ha apyrou. Bupabr crektpoB. CHeKTp ypOBHEM SHEpruym aroma
BOZIOPOJIA.
BonHoBbie cBovicTBa yactuil. BosHbr me Bpoiuis. KopryckysipHO-BOTHOBOI Tyaan3M.
CroHTaHHOE ¥ BBIHYKIEHHOE U3JTyYeHue.
TexHuMuyeckme YCTPOMCTBA ¥ IPAKTUMYECKOe IPUMEHEHME: CIIeKTPaJbHbIM aHaIu3
(cmekTpockomn), Jia3ep, KBAaHTOBbIN KOMITBIOTED.
Lemoucmpauuu
Moupens onbitTa Pesepdopaa.
OrpeneneHne IaMHbBI BOJTHBI Jiasepa.
Hab6onenne nyuHeivaTbix CIIeKTPOB U3JTyYEHNS.
Jlasep.
Yuenuueckuti skcnepumenm, rabopamopHsie pabomet
HabromeHne 1MHe4aToro CuekTpa.
Tema 3. AmomHoe adpo
OKCIeprMeHTBbl, IIOKa3bIBAKOIIIVIE CJIOSKHOCTh CTpOeHMs:  sifpa. OTkpbITHE
panmnoakTuBHOCTU. OnbIThl Pe3epdopna mo onpeneneHnIo cocTaBa PagyOaKTUBHOTO U3TYyUYEHUS.
CaorictBa anbda-, 6eTa-, raMmma-usyuenns. BivsHue paayoakTUBHOCTY HA JKMBbIE OPraHMU3MBbI.
OTkpbITME TIpOTOHA UM HeWTpoHa. HykinoHHas momenb sapa ['eizen6epra-lBaHeHKO.
3apsipg simpa. MaccoBoe unciio siapa. 3orormsl.
Anbda-pacrian. DJIEKTPOHHBINM M TO3UTPOHHBIM Oera-pacnan. ['amma-usirydeHue. 3aKOH
PaZi0aKTUBHOIO pacraja.
OHeprus CBsA3M HYKJIOHOB B snpe. AnepHbie cuiibl. [ledekT Macch! siapa.
SInepuble peakiuu. JlesieHne 1 CUHTE3 SIED.
Anepusiin  peaktop. Tepmosimepubiii cuHTe3. [IpobGjieMbl U IePCHEKTUBBI  SIIEPHOM
SHEPreTUKM. DKOJIOTUYECKIE aCIIeKThI IAEPHON SHEPTETUKMA.
OsiemeHTapHble yacTUIlbl. OTKPbITIE TTIO3UTPOHA.
MeTonbl HaGIIOAEHNS Y PErVCTPALIMY 3JIEMEHTAaPHbIX YaCTHII.
dyHIaMeHTa/IbHbIE B3aMMOIeiCTBUSI. EMMHCTBO pusmueckoi KapTMHBI MUpa.
TexHMuyeckme yCTPOMCTBA M IMPaKTUUYECKOe MpUMEHEHNe: HO3UMeTp, KaMmepa BuibcoHa,
SIIEPHBIN PeakTop, aTOMHast 6oMOa.
Llemoncmpayuu
CUEéTUMK MOHUBUPYIOLINX YACTHUII.
Vuenuueckuti akcnepumenm, nabopamopHtuie pabomol
UccnegoBanme TpeKoB yacTuil (110 TOTOBbIM (oTOrpadmsim).
Pasnen 8. DyieMeHTbI acTPOHOMUM U aCTPOPUIUKU
Oranbl pa3sBUTUSI  acTpoHOMMM. [IpukiamHoe ¥ MUPOBO33peHUYECKOe 3HaveHue
aCTPOHOMMUIA.
Bup 3Bésguoro neba. Co3Besaus, IpKkyue 3BE3/Ibl, IJIAHETHI, X BUAMMOE IBIKEHIeE.
CosnHeuHas cucreMa.
Conuiie. ComHeyHast akTMBHOCTb. McrouHmk sHeprum CosiHIIa M 3BE€3[. 3BE3ObI, UX
OCHOBHbBIE XapaKTepUCTUKU. [IuarpaMma «CIIEKTPaJIbHbI KJIaCC - CBETUMOCTb». 3BE3IIbI
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[JIABHOJ IIOC/IeHOBaTe/bHOCTY. 3aBUCUMOCTb «Macca — CBETMMOCTb» [JII 3BE3[, IJIaBHOM
MocaeAoBaTebHOCTU. BHyTpeHHee cTpoeHue 3B€3n. CoBpeMeHHble IIPEACTABIEHUSI O
MpoMCXOXKIeHnM 1 3Bosonyy CoJIHIIa U 3BE3[]. DTarlbl SKM3HM 3BE3,.

Muineunsii [Tyth — Hamra ["anakTuka. ITonoskenne u nBuskenne CosHila B [NaymakTyke. Tumbl
rajiakTuk. PagmoranakTiky u KBaszapbl. Y€pHbIe IbIPHI B ApaxX rajJakTHK.

Bcenennas. Pacumpenne Bcenennon. 3akoH Xab66sa. Pasberanme ramaktuk. Teopus
Bouibitioro B3pbiBa. PesinkToBOE M3TYyUYeHMe.

Maciurabnas ctpykrypa Beenennoi. MeraranakTuka.

Heperénnbie nmpo6seMbl aCTpPOHOMUM.

Yuenuueckue nabnoodenus

Hab6monennss HEBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAHMEM KOMITbIOTEPHBIX MTPWJIOKEHUI
IJIS1 OTIpe/iesIeHMsI TTOJIOKeHMsT HeGeCHbIX 0ObEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE CO3Be3usI
CeBepHOro MOyILIapust U sipkue 3BE3[bI.

Ha6monenus B Tesieckorn JIyHsl, utanet, Mieunoro I[TyTu.

O6o0611arolIee MOBTOPEHME

Ponp ¢msukm u acTpoHOMMM B SKOHOMMUYECKON, TEXHOJOTMUYECKOM, COLMAIbHON U
3TUYECKON cdepax HesiTebHOCTY YeJOBeKa, poJib M MeCTO GU3NKM M aCTPOHOMUM B
COBPEMEHHO} HAay4yHOM KapTMHE MMpa, poOjb GU3MUECKoil Teopuu B (GopMupoBaHUM
TpeACTaBIeHN O GU3MUECKON KapTUHE MMUPA, MECTO (PU3MIECKO KapTUHbI MMpa B OOILEM pPSIITY
COBPEMEHHbBIX €CTECTBEHHO-HAYYHbIX MPEICTABAEHNUI O IIPUPOJIE.

MexnpeamMeTHbIe CBSI3U

Nsyuenne xkypca ¢umsmku 6a3oBoro ypoBHsT B 11 Kiacce OCYIIECTB/ISIETCS C YYETOM
CONlEepsKaTe/IbHbIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTMKM, OMOJIOTUM, XUMMUMA,
reorpadum M TEXHOJIOTUNA.

Mescnpedmemuovle nousamus, CBS3aHHbIE C M3y4YeHMEM METOAOB HAy4YHOTO ITO3HAHMSI:
sIBJIEHMe, Hay4HbIiM (akr, Tumoresa, Gu3MUyecKas BeJMYMHA, 3aKOH, Teopus, HabJomeHue,
9KCIIEPMMEHT, MOJIeJIMPOBaHNE, MOJIEJb, UI3MEpPEHME.

Mamemamuxka: pellleHNe CUCTEMbI YpaBHEHMI, TPUTOHOMETpUUYECKMe (QYHKIUU: CUHYC,
KOCMHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXXIECTBO, BEKTOPbI M UX
MPOEKIMM Ha OCM KOOPAMHAT, CJIOXKEHMEe BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTAPHBIX (YHKIINIA,
MIPU3HAKY TTOI00MS TPEYTOJIbHUKOB, ONpe/ie/IeHN e TUIOIIAIN TVIOCKUX GUTYpP U 0OBbEMA TeJl.

Buonozus: snexktpuueckue SIBJIEHMS B SKMBOM MPUPOAE, KojiebaTesbHble IBVKEHUS B
SKMBOWV TIPUPOJe, OITMUYECKME SIBJIEHMS B SKMBOM TPUPOIe, NENCTBUE paauMalyy Ha >KMBbIE
OpTraHU3MbI.

Xumus: CTpOEHMe aTOMOB M MOJIEKYJI, KPUCTa/UIMYEeCKass CTPYKTypa TBEDPIbIX TeJ,
MeXaHM3Mbl 00Pa30BaHMsT KPUCTAJIMIECKON PEIIETKM, CITEKTPAIbHbIN aHa/IN3.

Teozpacpus: marHuTHBIE TIOJIIOCA 3€MJIM, 3aJIEXKM MarHUTHBIX PY[, GOTOCHEMKA 3€MHOM
MTOBEPXHOCTH, MPeCKa3aHe 3eMJIETPSICEHMIA.

Texnonozusn: MAHUM 3JIEKTPOIIepesay, reHepaTop MePEeMEHHOr0 TOKa, 3JIeKTPOABUTaTe b,
MHIOYKIIMOHHAS TeYb, pajap, pPaauMONpPUEMHMK, TeJIeBUM30p, aHTeHHa, TeynedoH, CBYU-meub,
MPOEKIIMOHHBIN aTapar, BOJJOKOHHAS ONTHUKA, COJTHeUHas 6aTapes.
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IINIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHUS ITPOT'PAMMDBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIETI'O OBPA30BAHNS

OcBoenne yyebHoro mnpeavera «@Dusuka» Ha YpOBHe CpemHEro oOIero obpa3oBaHMS
(6a3oBbIVi  YpOBEHb) [OJDKHO  OOECIeunTh  OOCTVKEHME — CJIENYIONIMX  JIMYHOCTHBIX,
MeTalpeIMeTHbIX U IIPeAMEeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaToOB.

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3ysbTaThl OCBOEHMs yueOHOro mpeamMera «®Dusuka» AOKHBI OTpaXkaTh
TOTOBHOCTb ¥ CIIOCOOHOCTb OOYUAIOIIMXCS PYKOBOJCTBOBATbCS CHOPMUPOBAHHON BHYTPEHHEN
MO3UIMEeN JIMUHOCTM, CUCTEMOM IIeHHOCTHBIX OpMEHTalyi, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHMI, COOTBETCTBYIOIIMX TPaAMLIMOHHBIM  IIEHHOCTSIM POCCHMIICKOTO  OOIIleCTBa,
pacilMpeHe >KM3HEHHOTO OIbITa M OIbITa JEATENbHOCTM B IPOIECCe pean3alii OCHOBHBIX
HaIlpaBJIeHMIi BOCIIMTATEIbHON IeITeJIbHOCTY, B TOM UMCJIe B YaCTHU:

1) rpa>kIaHCKOr0 BOCIIUTAHUS:

chOPMMPOBAHHOCTb  TPAKAAHCKON TO3UIMM  OOYYAIOIIErocss KakK aKTUBHOTO U
OTBETCTBEHHOTO UJIeHa POCCUIICKOTO OOIIeCTBa;

MIPUHSATYE TPAAUIMOHHBIX OOIIEeYeIOBeUECKUX T'YMaHUCTUUYECKUMX U JTEeMOKPaTUUECKUX
LIEHHOCTeI;

TOTOBHOCTb BECTM COBMECTHYIO IesITeJIbHOCTh B MHTEpecax TpaskAaHCKOro OOIIeCTBa,
y4acCTBOBATh B CAMOYIIpaBJIeHN) B 0Opa30BaTeIbHOM OpPraHu3alnit;

yMeHMe B3aMMOJENCTBOBATb C COLMAIbHBIMM MHCTUTYTaMM B COOTBETCTBUM C WX
byHKUMSIMM U HasHAYEHMEM;

TOTOBHOCTb K TYMaHUTAPHOM ¥ BOJIOHTEPCKOM IeATeIbHOCTH;

2) NaTPUOTUYECKOTO BOCITUTAHMSI:

chOpMMUPOBAHHOCTDH POCCUIMCKON TPasKIAHCKON MAEHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIEeHMe K TOCYAApCTBEHHBIM CUMBOJIAM, TOCTMKEHUSIM POCCUMCKUX
YUYEHBIX B 06J1aCTU QUMUK U TEXHUKMU;

3) AyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMUA:

c(hOpMMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEIEHMST;

CITOCOOHOCTh OLIEHMBATh CUTYaLMIO M IPUHMMATbh OCO3HAHHBIE peIIeHMs], OPUEHTUPYSICh
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMBbI U IIEHHOCTH, B TOM YMCJIe B AeSITeJIbHOCTU YUEHOrO;

OCO3HaHMe JMYHOTO BKJIa/ia B MTOCTPOEHME YCTOMUMBOTO OYIYIIIETO;

4) 3CTeTUYeCKOro BOCIIUTAHMS:

9CTeTUYECKOe OTHOIIIEHNEe K MUPY, BK/IIOYask 3CTETUKY HaYUYHOI'O TBOPUYECTBA, IMPUCYILEro
(pusnueckomt HayKe;

5) TpymoBoro BocnuTaHuUA:

MHTEpeC K pas3IMyHbiM chepam MpodeCcCMOHAbHOM HeATeJIbHOCTY, B TOM YMCIIE
CBSI3aHHBIM C (U3MKON U TEXHMKOV, yMEHME COBepIlIaTb OCO3HAHHBI BbIOOp OymyIIei
mpodeccuu 1 peasn3oBbIBaTb COOCTBEHHBIE JKM3HEHHbIE TUIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa3s0OBaHMIO ¥ caMooOpa3’oBaHMIO B 06acTy (pu3MKM Ha
MPOTSKEHUM BCEM KU3HI;

6) 3K0JIOrMYEeCKOr0 BOCIIUTAHUSA:

c(hOpPMMPOBAHHOCTb JKOJIOTMUECKOV KYJIbTYPbl, OCO3HaHMEe TIJ06aJbHOTO XapaKkTepa
9KOJIOTMYECKUX ITPOOIEM;

IJIAaHMPOBAaHME ¥ OCYIIECTBJIEHME IEeMCTBUI B OKPYsKalolllel Cpele Ha OCHOBE 3HAaHUS
11eJiell YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBaA;
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paciiMpeHue OIbITa JesATEeTbHOCTY 9KOJOTMYECKOM HAIpaBJIeHHOCTM Ha OCHOBE
UMEIOIIMXCS 3HAaHUM 110 (DUBUKE;

7) e HHOCTU Hay4YHOr'0 IO3HAHUS:

chOpPMMPOBAHHOCTb  MMPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pasBUTHS GU3NYECKOI HAYKM;

OCO3HaHMe I[EHHOCTY HAyYHOM JesATeIbHOCTY, TOTOBHOCTb B Ipoliecce M3yueHus: huU3muKu
OCYIIECTBJISITh ITPOEKTHYIO M MCCIeI0BATEIbCKYIO NeITeIbHOCTb MHAMBUAYAJIbHO U B TPYTIIIE.

METAITPEOJMETHDIE PE3VYJIbTATbBI
Ilo3naBaTe/nbHbIE YHMBEPCAIbHbIE YUe€OHbIE Ne/CTBUS
Ba3oBble jiornuecKue AeCTBU:

CaMOCTOSITeJIbHO (OPMYIMPOBAaTh M aKTyaJu3MpOBaTb IPOOJIEMY, pacCcMaTpuUBaTh €€
BCECTOPOHHE;

OTIpeessTh eV AesITeIbHOCTH, 33]aBaTh MapaMeTpbl M KPUTEPUM UX TOCTUKEHNS;

BBISIBJISITb 3aKOHOMEPHOCTY ¥ TIPOTUBOPEYMSI B pACCMATPUBAEMbIX (DU3NYECKUX SIBIICHUSIX;

pa3pabaTbIiBaTh IUIAH peIeHus MPOo6IeMbl C YUETOM aHaIM3a UMEIOIIMXCS MaTepUaTbHbIX
M HEMaTepuaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [I€ATEJIbHOCTb, OI€EHMBATb COOTBETCTBME PE3YJIbTATOB IIEJISIM,
OIIEHMBATb PUCKY MTOCEACTBUIN IeSITeTbHOCTH;

KOOPAVMHMPOBATh ¥ BBINMOJHATh pPaboTy B YCJIOBMSIX peaJbHOrO, BUPTYaJIbHOTO U
KOMOVHMPOBAHHOTO B3aVMO/IE/ICTBUS;

pasBMBaTh KpPeaTMBHOE MBIIIIEHNME TIPYU PEIIeHNM KU3HEHHBIX TTPOOIeM.

Ba3oBble ucciienoBaTeIbCKye JeMCTBUS:

BJIaJIeTh HAYYHOV TEPMMHOJIOTMEN, KJIIOUEBBIMY IOHSATUSIMM UM MeTomamMu (U3MUeCKOn
HayKW;

BJIQZIETh HABbIKAMM Y4YEOHO-MCCIIEAOBATEIbCKON ¥ MPOEKTHOM eATEeTbHOCTY B 06JacTyu
(u3MKM, CIOCOGHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEJTbHOMY TTOMCKY METOZAOB peIeHus 3aau
dbusnueckoro comepykaHust, MPUMEHEHNIO Pa3/IMUHBIX METOAOB ITO3HAHNS;

BJIQZIETh BUIAMM [AESITeTbHOCTM IO TOJYYEeHUIO HOBOT'O 3HAaHMS, €r0 MHTepIpeTaluu,
mpeoOpa3oBaHMIO ¥ TPUMEHEHMIO B Ppa3/IMUHBIX YUYEOHBIX CUTYallMsIX, B TOM 4UMCJIE TpU
CO3IaHMUM YIEOHBIX IIPOEKTOB B 00/IaCTY (PU3MKM;

BBISIBJIAITb TIPUUMHHO-CJIEJCTBEHHbIE CBSI3M M aKTyaJuM3UpOBaTh 3a[advy, BbIABUTATh
TUTIOTe3y €€ pellleHus, HAXOAUTb apryMeHThl [Ji1 [IOKa3aTeJbCTBA CBOMX YTBEPSKIEHMIA,
3a/1aBaTh MapaMeTpbl ¥ KPUTEPUM PEIIEHMS;

aHAJIM3MPOBATh IIOJyUYEHHblE B XO[e pelleHus 3aJauM pe3ysIbTaTbl, KPUTUYECKU
OIIEHMBATb UX JOCTOBEPHOCTb, IPOTHO3MPOBATh M3MEHEHMEe B HOBbIX YCJIOBUSIX;

CTaBUTb U (POpMyIMpPOBaTh COOCTBEHHbBIE 3a/lauyM B 0OPa30BaTE/IbHONM HEeSITeIbHOCTH, B
TOM YMCJIe TIPU U3YYeHUM PUUKMY;

JlaBaTh OII€HKY HOBBIM CUTYalMSIM, OII€HMBATDb MTPUOOPETEHHBIN OIIBIT;

YMETb MePeHOCUTh 3HAHMS 10 (QU3MKe B MPAKTUUECKYIO 00J1aCTh XXU3HEAesTeTbHOCTY;

YMEeTb MHTEr pMPOBaTh 3HAHMS U3 Pa3HbIX MMPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE M[IEM, TIPeIJIaraTh OPUTMHAIbHbBIE TTOAXOMbI U PEIlIeHNS;

CTaBUTH MTPOOJIEMbI U 3a7jauy, IOITYCKaIOIIye aJbTepHATUBHbIE PellIeHMs.

Pa6oTa c undopmanmei:

BJIaJIeThb HaBbIKAMM IOJyYeHMUsT MHPOpMaImy GU3MUEeCKOTO COMEpPsKaHMUSI U3 MCTOYHMKOB
pasHbIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJISTb TOUCK, aHaIM3, CUCTEMATU3AIUIO U
MHTEepIpeTanyio MHGOopMaI pasaudHbIX BUIOB U GOPM MpenCTaBIeHNs;
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OIIEHMBATb JOCTOBEPHOCTD MH(MOPMAINN;

MCIIOJIb30BaTh CpefcTBa WMHGOOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B
pelieHn KOTHUTMBHBIX, KOMMYHMKATMBHBIX M OPTraHM3AIMOHHBIX 3amay C COOJIIOAeHMeM
TpebOBaHMIT IPTOHOMMKM, TEXHUKM OE30MaCHOCTY, TUTMEHBI, peCcypcocOepeskeHsl, TPaBOBbIX U
3TUYECKMX HOPM, HOpM MH(OPMAIMOHHOM 6€30MMacHOCTH;

CO37laBaThb TEKCTbl (PU3NUYECKOTO COMepsKaHMsI B pPasJMuHbIX (dopMarax C YYETOM
HasHaueHMs uHOOpMaIMM WM 1eJIeBOV  ayOuUTOPUM, BbIOMpaAs ONTUMAJIbHYIO GopmMy
MpeICTaBIEHNS Y BU3YaIU3aLMN.

KoMMyHUKaTHMBHbBIE YHUBEpPCATbHbIE YUeOHbIe JeCTBUSI:

OCYIIECTBJISITh OOIIIeH)e Ha YpOoKaxX (GM3UKMA ¥ BO BHEYPOUHOI JIeSITETbHOCTH;

pacrio3HaBaTh MPeANOChIKY KOH(MIMKTHBIX CUTYAIUI ¥ CMSITYaTh KOH(JIMKTHI;

pPasBEPHYTO ¥ JIOTMYHO M3jIaraTb CBOIO TOUKY 3pEHUSI C MCIIOJb30BAaHMEM SI3BIKOBBIX
CPe[CTB;

MMOHMMATD U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM U MHAUBUIYAIbHOM PabOTHI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX MEICTBUII C YUETOM OOIIMX MHTEPECOB U
BO3MOSKHOCTEN KasKAOTO YeHa KOJUIEKTUBA;

MPUHMMATD 1IeJIM COBMECTHOM [eSTeJIbHOCTM, OpPraHM30BbIBATh ¥ KOOPAMHMPOBATH
IEeVCTBUS IO €€ MOCTMKEHMIO: COCTAaBJIATh IUIAH AEMCTBUM, PACIpPeNesiITh POIU C YIETOM
MHEHWI YYaCTHUKOB, OOCYKIaTh Pe3yIbTaTbl COBMECTHOM PabOTHI;

OIIEHMBATh KaueCTBO CBOErO BKJIAZA M KaKIOrO yYyaCTHMKA KOMAH[IbI B OOIIMIT pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPUSIM;

rpejjaraTb HOBbIE TPOEKTHI, OLIEHUBATh MIEU C IO3UIMM HOBU3HbBI, OPUTMHAIBHOCTH,
MPaKTUYECKOM 3HAUMMOCTM;

OCYIIECTBJISITh MMO3UTUBHOE CTpaTErMuecKoe IMOBeAeHNe B PA3IMYHbIX CUTYaAIUSIX,
MIPOSIBJISITH TBOPUECTBO M BOOOpaykeHue, ObITh MHUIIMATUBHBIM.

PerynsaTuBHBIe YHUBEpCA/IbHbIE YUe€OHbIE AeICTBUS
Camoopraumusanms:

CaMOCTOSIT€JTbHO OCYIIIECTBJIATh TO3HABATEJIbHYIO [eATEJbHOCTb B 00JacTy GU3UKKU U
aCTPOHOMMM, BBISIBJIATH ITPOOJIEMBI, CTaBUTh ¥ (GOPMY/IMPOBATh COOCTBEHHbIE 3aaUM;

CaMOCTOSIT€JIbHO COCTAaBJISITh IIJIaH PeIleHusT PAaCYETHBIX M KauyeCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHMSI MPAKTUUYECKOV pPabOThl C YUYETOM MMEIOIIUXCS PeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEN ¥ IIPeIIIOUTEHNI;

IaBaTh OI[EHKY HOBBIM CUTYaIVSIM;

pacIIMpsiTh paMKM YUEOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX ITPeIITOUTEHNI];

JeslaTb OCO3HAHHBIM BBIOOP, apryMeHTHPOBaTh ero, 6paTh Ha ceOS1 OTBETCTBEHHOCTH 3a
pellieHne;

OLIEHMBATDb MPUOOPETEHHBIN OIIBIT;

CIIoco6CTBOBAaTh (POPMMPOBAHMIO WM TIPOSIBJIEHUIO 3SpyAuIMM B 00jacTM  (GU3MKY,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTeIbHbBIN U KYJIbTYPHbBI YPOBEHb.

CaMOKOHTPO/Ib, SMOIMOHAIbHBINA MHTE/IJIEKT:

JlaBaTb OIIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B AESITeJIbHOCTb, OLIEHUBATh
COOTBETCTBYE PE3YJIbTATOB ILIEJISIM;

BJIaIeTh HaBbIKaMM TO3HABaTeIbHOM ped IeKCUM KaK OCO3HAHMS COBepIIaeMbIX AeiCTBUMI
Y MBICJIUTEJIbHBIX MPOIIECCOB, X PE3YJIbTATOB 1 OCHOBAHUIA;

MCIIOJIb30BaTh MPUEMBI pedieKCUM 1JIsl OLIEeHKM CUTYalui, BbIoopa BEpHOTO pellieHus;

yYMETb OLIEHMBATh PUCKU ¥ CBOEBPEMEHHO MPUHMMATh PEIIeHMs 110 UX CHUKEHUIO;
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MPUHMMATh MOTYBBI ¥ apr'yMeHTbI APYTUX MPY aHAIM3€e Pe3ysIbTaTOB IeSITeIbHOCTH;

MIPUHUMATD Ccebsl, TOHMMAsT CBOM HEIOCTATKM U TOCTOMHCTBA;

MIPVMHMMATh MOTUBBI ¥ apr'yMEHTbI IPYTUX MPU aHAIM3€e Pe3YJIbTaTOB JIesITeTbHOCTH;

MIPU3HaBaTh CBOE MPABO U MPAaBO APYTMUX Ha OLLMOKMA.

B nporiecce nocTuskeHMS TMYHOCTHBIX PE3yJIbTAaTOB OCBOEHMS ITPOTPAaMMBbI IO GU3NKe AJIS
YPOBHSI CpefgHero o6Iero o6pa3oBaHusl y OOYYAIOIIMXCS COBEPIIEHCTBYETCS SMOLMOHATbHBIN
VHTEJJIEKT, IIPeToJiaraimin copMupoBaHHOCTD:

CaMOCO3HaHMsI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MMOHMMATh CBOE 3MOIIMOHAIIbHOE COCTOSIHME,
BUJIETb HAIPaBJIEHMs Pa3sBUTHSI COOCTBEHHO SMOIMOHAIbHO cepbl, ObITh YBEPEHHBIM B cebe;

CcaMoperyJIMpoBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHue MIPUHMMATD
OTBETCTBEHHOCTh 3a CBOE IIOBeJleHNe, CIOCOOHOCTh aJamlTMPOBATbCS K SMOIMOHAIbHBIM
M3MEHEHMSIM U TIPOSIBIISITh TMOKOCTb, OBITh OTKPHITHIM HOBOMY;;

BHYTpPEHHE MOTMBALMM, BKJIIOYAIOIIEN CTpeMJIeHMe K OOCTVMKEHMIO LeIu U YCIexy,
ONTMMM3M, UHUIIMATUBHOCTD, YMEHME JIe/ICTBOBATh MCXO/S 3 CBOMX BO3MOKHOCTEI;

SMITATUM, BKJIIOUYAIOIIEN CIIOCOOHOCTh IOHMMATh SMOIMOHAJIBHOE COCTOSIHME OPYTUX,
YUYUTBIBATh €r0 IPU OCYILECTBJIEHNM OOIIEHMSI, CITIOCOOHOCTb K COUYBCTBUIO M COTIEPEKMBAHMUIO;

COLIMA/IbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPaMBaTh OTHOIIEHUSI C APYTUMU
JIIOIbMU, 3a00TUTBCSI, TTPOSIBJIATh MHTEPEC U pa3peliaTb KOHQIMKTbI

IMPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenns B 10 Kiacce mpeIMeTHbIe pe3ysIbTaThl HA 6Ga30BOM YpOBHE JOJIKHbI
OTpaskaTb CHOPMUPOBAHHOCTb Y OOYUAIOIIVIXCS YMEHMIA:

IeMOHCTPMPOBAaTh Ha MpUMeEpax poyib U MecTo GU3uKM B (GOpMUPOBAHMM COBPEMEHHON
Hay4YHOM KapTMHBI MMUPA, B Pa3BUTUM COBPEMEHHOV TEXHUKM U TEXHOJIOTMM, B MPAKTUYECKON
IesITeJTbHOCTY JIIOZIE;

YUYUTBIBATh T'PAHMIIBI TIPUMEHEHUS] M3YyUYEeHHbIX (GU3MYECKMX MOAEJIeN: MaTepuaibHast
TOUYKa, MHEepIMaJbHasl CUCTeMa OTCYETa, abCOIOTHO TBEPIOE TEJO, UAEATIbHbIV Ta3, MOMAEN
CTPOEHMST Ta30B, JXUAKOCTEN M TBEPABIX TeJ, TOUEUHBIN JIEKTPUUECKUN 3apsi MPU pelieHnmn
(pusmuecknx 3agauy;

pacriosHaBaTh (GusnMueckue sBIeHUS (TPOIECChI) M OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHMKY, MOJIEKYJIIPHO-KMHETUUECKOM TEeOPUM CTPOEHMsS BEIeCTBA M 3JIEKTPOAVHAMUKIA:
paBHOMEPHOE ¥ pPaBHOYCKOpPEHHOe MPSIMOJIMHEHOe [BVDKEeHMe, CBOOOAHOe TaJeHue Tell,
IOBUSKEHME TIO OKDPYKHOCTM, WHepUMs,, B3auMojenctsue Tea, auddysus, OpoyHOBCKOe
IBVKEHME, CTPOEHME SKUAKOCTENM M TBEPIABIX TeJ, M3MEHeHMue OO0bEMa Tesl NPU HarpeBaHUMU
(oxnaskaeHnn), TEIIOBOE PaBHOBECHE, MCIapeHue, KOHIeH Callys, TIaBjeHne, KpUCTaIM3anys,
KUTIEHNe, BJIKHOCTb BO3[yxa, MOBbIIIEHMEe AABJeHNUSI ra3a MpyY ero HarpeBaHuy B 3aKPbITOM
cocyzme, CBsI3b MeXAY IapaMeTpamyu COCTOSIHMSI Ta3a B M3OIMPOIEeCccax, 3JeKTPU3alMs Tell,
B3aMMO/IE/ICTBYE 3apsSIIOB;

ONMCHIBATh MeXaHUYeCcKoe NBUKEHMe, UCIOIb3ys (usmMueckue BeIUUYMHBbI: KOOPIAMHATA,
MyTh, NIepeMellleHNe, CKOPOCTb, YCKOpPeHNe, Macca Teja, CWia, UMITYJIbC Teja, KMHeTUYecKast
SHeprusi, TMOTEeHIMa/bHasl SHeprus, MexXaHudeckas paboTa, MeXaHM4ecKass MOIIHOCTb; IIPU
ONMMCAaHUM TPaBUJIbHO TpPaKTOBaTb (U3NUECKMII CMbBICJT MCIOJb3yeMbIX BEJIUMYMH, WX
0003HaUEHMSI ¥ eIMHUIIbI, HAXOOUTb (OPMYJIbI, CBSI3bIBAIOIIME NAHHYIO (DU3MUECKYIO BEJIMUNHY
C IPYTMMM BeJIMUMHAMMU;

ONMCBHIBATh M3YyueHHbIEe TEIUIOBble CBOMCTBA TeJ ¥ TEIUJIOBbIE SIBJEHUS, WCIIOIb3YS
dbusnueckre BeMMUMHBL: [aBJeHMe Tasa, TeMIlepaTrypa, CpegHSS KMHeTHMYecKas SHeprus
XAOTUYECKOTO MABVKEHUSI MOJIEKYJ, CpeJHEeKBaApaTU4Hasi CKOPOCTb MOJIEKYJI, KOJMUECTBO
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TEIJIOThI, BHYTPEHHSI 3Heprusi, pabora rasa, KO3O@PUIMEHT IMOJE3HOTO AEVCTBUS TEIIOBOTO
IBUTATEJIS; TIPY OIMCAHUY MPaBUIbHO TPAKTOBATh (PU3MUECKMIT CMBIC/T UCITOTb3YEeMbIX BEJIMYMH,
X OOO3HAUEHMSI M EeOVMHMIIbI, HAXOOUTb (OPMYJIbI, CBS3bIBAIOIIME [TaHHYIO (U3NYECKYIO
BEJIMUMHY C JIPYTUMU BeJIMUMHAM;

ONMCHIBAaTh M3yYEHHbIE 3JIEKTPUUECKME CBOMCTBA BEIECTBA M 3JIEKTPUUECKUE SIBICHMS
(TIpotieccsl), UCMOJb3YsT (PU3NMUecKMe BeMUYMHBI: JIEKTPUUECKUIA 3apsifi, JIEKTpUUECKoe ToJIe,
HaMpPSDKEHHOCTD  TTOJISI, TIOTEHIMaJ, Pa3sHOCTh IOTEHIMAJIOB; TP OINMMCAHUM ITPABUJIBHO
TPAKTOBaThb (U3MUECKUII CMBICJ MCIIOAb3YEMbIX BEeJIVMYMH, UX OOO3HAYEHWUS U eIVHUIIBI;
yKasbIBaTh (hOPMYJIbl, CBSI3bIBAIOILIME TAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMM BeIMUMHAMY;

aHAIM3MPOBaTh GU3MYECKNE IIPOIECChl M SIBJIEHUS, MCIOJb3ysl (pu3nveckue 3aKOHbI U
MPUHIUIBE: 3aKOH BcemupHoro tarotenms, I, II u III 3akoHbl HbioTOHa, 3aKOH COXpaHeHUs
MeXaHMUYEeCKOM SHEPTMM, 3aKOH COXPaHEHMSI MMITYJIbCa, TPUHIUI CYTIePIO3ULIMMA CUJT, TIPUHLIATL
pPaBHOIPaBUsI MHEPLMATbHBIX CUCTEM OTCUYETA, MOJIEKY/ISIPHO-KMHETUYECKYIO TeOPUI0 CTPOEHMS
BEIlleCTBA, T'a30Bble 3aKOHbI, CBSI3b CPEeIHEN KUMHETUYECKON SHEPIUM TEeIJIOBOTO [IBVIKEHMUS
MOJIEKYJI C abCOJIIOTHOM TEMITepaTypoy, MEPBbIM 3aKOH TEPMOIMHAMMKY, 3aKOH COXPaHEHMUS
3JIEKTPUYECKOTO 3apsifia, 3akoH KysoHa, mpM 3TOM pasjauyaThb CJIOBECHYIO (POpMYJIMPOBKY
3aKOHa, ero MaTeMaTu4yecKoe BbIpaskeHue U ycJIoBus (I'paHuilbl, 061aCT) TPUMEHUMOCTH;

OOBSICHITH OCHOBHbIE IIPUHITUIIBI JEMCTBUS MAIVH, IPUOOPOB ¥ TEXHUYECKNX YCTPOMCTB;
pasyiMyuaTh yCJIOBUS MX 6€30MacCHOTO MCITOIb30BaHMsI B TIOBCETHEBHOM JKU3HMU;

BBIMIOJIHATh KCIIEPUMEHTbI IO MCCAeAOBaHMIO (DU3MUECKMX SIBJIEHUM U MPOLECCOB C
UCIOJMb30BAHMEM  TIPSMBbIX UM KOCBEHHBIX UM3MepeHuit, mpu 3ToM (HopMyanpoBaTh
npobiemMy/3ajjayy M TUIOTe3y Yy4eOHOTO 9KCIepuMeHTa, CcOobOupaTb YCTAHOBKY U3
MpeJI0KeHHOTO 000PYIOBaHMsI, TPOBOAUTH OTBIT ¥ (GOPMYJIMPOBATH BHIBOLI;

OCYIIECTBJISITb TpPSIMble ¥ KOCBEHHble Mu3MepeHus] GU3NYeCKUX BeJIUYMH, IpU 3TOM
BbIOMpATh ONTUMAJbHbBIA CIOCOO M3MepeHMSI UM MCIO0JIb30BaTh M3BECTHbIE METOAbI OLIEHKU
MTOT'PEITHOCTEN U3MEPEHNIA;

MCCIeNOBATh 3aBUCUMMOCTY MeXKAY GU3NMUYeCKMMM BeJIMYMHAMM C  MCIIOJIb30BaHNMEM
MpSIMBbIX U3MEpeHUM, TMpPU 3TOM KOHCTPYMPOBAThb YCTAaHOBKY, (GUKCUPOBATH pe3yJbTaThbl
MOJTYYeHHOM 3aBUCUMOCTY (PU3MUECKMUX BEIUMUYMH B BUAe TabaUI U IpadMKOB, NeJlaTb BbIBOJbI
0 pe3yJIbTaTaM MCCIeOBAHMS;

coOoaTh MpaBujia 6e30MacHOTO TPyJa IMpU IPOBENeHMM MCCIIeNOBaHMI B paMKax
Y4ebHOTro 9KCIEepUMEHTa, Y4eOHO-UCCAeAOBaTeIbCKOM U  IPOEKTHOM [IeSITeTbHOCTU  C
MCIIOJIb30BAaHMEM U3MEPUTEIbHbIX YCTPOMUCTB U JJaOOpaTOPHOTO 060OPYIOBaHMS;

peliaTb pPacuéTHble 3aJauM C SIBHO 3aJaHHOM (U3MYECKON MOAEIbI0, WCIOIb3YS
(busmyeckme 3aKOHbBI U MPUHIMIIBI, HA OCHOBE aHajIM3a yCJIOBMUS 33[jauy BbIOMpATh GU3NUECKYIO
MOJie/ib, BBIAEJNSITh (GU3MUYecKue BeJMUYMHbI U (GOPMYJibl, HeoOXOoAuMble [Jisi €€ pelleHus,
MPOBOAUTDH PACUETHI U OIIEHMBATDh PEaTbHOCTD MMOJYYEeHHOTO 3HaUeHMs GU3NIECKO BeJIMUMHbI;

peliaTh KayeCTBEHHbIE 3a7auy: BBICTPAMBATh JIOTMYECKM HEMPOTMBOPEUMBYIO IE€MTOYUKY
paccysKIeHui ¢ OTIOPOI Ha M3yUYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTY U GU3NUECKIEe SIBIIEHUS;

MCIOJIb30BaTh TIPU  pellleHuM YueOHbIX 3amad COBpeMeHHble MH(OpMaIMoOHHbIe
TEeXHOJIOTUM [IJI1 TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIpeTalUy U TpeAcTaBjaeHus yuyeOHOM U
HayYHO-TIONMYJIIPHONM WHGOpMaLUy, IOJYUYEHHOW W3 Ppas3JIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHaJIM3MPOBATh MOJTYYaeMy0 MH(GOpMaINIo;

MIPUBOJINUTHh TPUMEPHI BKJIaJa POCCUICKUX U 3apYOEsKHbIX YUEHbIX-(DU3UKOB B pa3sBUTHE
HayKy, 0ObsSICHEHME MPOIIECCOB OKPY3KAIOIIEro MUpPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;
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MCIIO/Ib30BaTh TeOpeTHYecKue 3HaHUS 1o Gu3NKe B TIOBCEIHEBHOM JKU3HU  IJIST
obecreueHnst 6e30MaCHOCTY TIPU OOpallleHNM C TPUOOpaMM U TEXHUUYECKUMM YCTPOMCTBAMMU, IJISI
COXpaHeHMsI 30POBbsSI ¥ COOJTIOAEHMSI HOPM 9KOJIOTMUYECKOTO TTOBEJIEHNSI B OKPYSKAIOIIEN CPeJIE;

paboTaThb B TPYTIIIIE C BbITOJHEHMEM Pa3/IMUHbIX COLMAIbHBIX POJIEl, INIAHMPOBATh PaboTy
TPYIIbI, pPAlVMOHAIbHO pAaCHpeAessTbh OOS3aHHOCTM M IUIAHMPOBATh [I€SITEIbHOCTh B
HECTAHJIAPTHBIX CUTYalUSIX, aJeKBATHO OI€HMBAThb BKJIAJ Ka)XXIOTO M3 YYaCTHMKOB TPYIIIbI B
pellieHre pacCMaTpuBaeMOl MPOOJIEMBI.

K koHiy ob6yuennst B 11 Kiacce mpeaMeTHble pe3ysIbTaThl HA 6a30BOM YpOBHE JOJIKHBI
OTpaskaTb CHOPMUPOBAHHOCTb Y OOYYAIOIIVIXCS YMEHMIA:

JIeMOHCTPUPOBAaTh Ha MpUMeEpax poyib U MecTo Gu3uKM B (GopMUPOBaHMM COBPEMEHHON
Hay4YHOM KapTMHBI MMPA, B Pa3BUTUM COBPEMEHHOV TEXHUKU U TEXHOJIOTMM, B MPAKTUYECKON
IesITeTbHOCTY JIIO/IEN, 1IeJIOCTHOCTDb M €OVHCTBO (GM3MYECKOI KapTUHBI MUPa;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS W3YUEHHbIX GU3NMYECKUX MOJeseil: TOYEUHbIN
SJIEKTPUYECKMIA 3apsl, JIyd CBeTa, TOYEYHbII MCTOYHMK CBETa, sIepHas MOMAeJb aroMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO sI/ipa Mpy peleHny Gu3ndecknx 3aaady;

pacro3HaBaTh (usmueckue sBiAeHUS (TPOIECChI) M OOBSICHATHL MX HA OCHOBE 3aKOHOB
9JIEKTPOJVMHAMMKYM ¥ KBAHTOBOV (U3UKM: 3JIEKTpUUECKas MPOBOAMMOCTD, TEIVIOBOE, CBETOBOE,
XMMMUYECKOe, MarHMTHOE JMAEeMCTBUSI TOKA, B3aMMOJIENCTBME MArHUTOB, 3JIEKTPOMAarHMTHasI
VHIYKIVS, OEMCTBYME MAarHUTHOTO TIOJSI Ha TIPOBOJHMK C TOKOM M JBVDKYIIMICS 3apsim,
9JIEKTPOMArHMUTHbIE KOJIeOaHMS M BOJIHBI, TPSIMOJIMHEITHOE PacIpOCTPAaHEHMEe CBETa, OTPasKeHNe,
npesioMyieHne, wuHTepdepeHiMsa, audpakius ¥ ToJIpu3alusl CBeTa, [OMUCIepcus CBeTa,
dboroanexkrpuuecknii 3pdekT (poroaddekT), cBeTOBOE MaBeHMe, BOSHUKHOBEHME JIMHENYATOTrO
CIIeKTpa aTomMa BOAOpPOa, eCTeCTBEHHAS ¥ MCKYCCTBEHHAST PaII0aKTUBHOCTD;

ONMCHIBAaTh M3yYEeHHbIE CBOMCTBA BEIIECTBA (9JEKTPUUECKME, MAarHUTHbIE, ONTUYECKUE,
9JIEKTPUYECKYIO TTPOBOAVMOCTb Pa3/IMUHBIX CPeJ]) M 3JIEKTPOMAarHMUTHbIE SIBJIEHUS (ITPOIIECCHI),
UCIONb3yST  (pU3MUecKMe BEeIMUMHBI: 3JIEKTPUYECKUI 3apsifi, Cuaa TOKa, 3JIEKTPUIEeCcKoe
HaIpsDKeHe, 3JIeKTPUYeCcKoe CONPOTUBJIEHME, PAa3HOCTD IMOTEHIMAIOB, SJIEKTPOABIKYIIAS CUIIA,
pabora TOKa, MHOYKIMS MarHUTHOrO TMoJisd, cwia Amrepa, cuia JIopeHIa, MHOYKTUBHOCTD
KaTYIIKM, SHEPTUS 3JIEKTPUUECKOTO M MAarHMTHOTO IIOJIel, MEePUOI M YacToTa KojebGaHuil B
KoJiebaTeIbHOM KOHTYpE, 3aps M Cuja TOKa B IPOIECCe FapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KoJiebaHui1, (OKYyCHOe pPAaCCTOSIHME M OITHMYecKasl Cuja JIMH3bI, TPU OIMMCAHUM IPAaBUJIbHO
TPAKTOBaThb (U3NUECKUI CMBICJI MCIOIb3YEMbIX BEJIVYMH, UX OOO3HAUEHUSI U eIUHMIIbI,
YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMM BeJIMUMHAMMA;

ONMCHIBATh M3YUEHHbIE KBAHTOBBbIE SIBJIEGHMSI M IIPOIECCHI, WCIIONb3ysS (GU3NUIECKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4YacTOTa CBETA, SHEPIUS U
UMITYJIbC (OTOHA, TEpUOJ IOJypacrana, 3HEeprust CBSI3M aTOMHBIX Sep, MpU ONMUCAHUU
MPaBUIbHO TPAKTOBAaTh (U3MYECKMIA CMBICJ MCIOJb3yeMbIX BEJIMYMH, UX OOO3HAUEHMS U
eIOVHUIIbI, YKa3biBaThb (OPMYJIbI, CBS3bIBAIOIIME HAHHYIO (U3MUYECKYIO BEIMUMHY C APYTUMMU
BEJIMYMHAMM, BBIUMCIIATh 3HaUEeHME (GU3UUECKON BEJINUMHBI;

aHaIM3MPOBaTh GU3MUYECKUe TPOIECChl U SIBJIEHUS, UCIOJb3ysl (pu3nveckue 3aKOHbI U
NpUMHIMIBI: 3akoH Oma, 3aKOHbl TOC/IENOBATEIbHOTO ¥  TApasuIeJIbHOTO  COeNVHEHMUS
MPOBOOHMKOB, 3akoH [Iskoyns-JleHIla, 3akOH 3JIEKTPOMArHMTHOM  MHIYKIVM, 3aKOH
MPSIMOJIMHEMTHOTO PaCIpOCTPaHEHMs CBETa, 3aKOHBI OTpakeHMsI CBETA, 3aKOHBI ITPEJIOMJIEHMS
cBeTa, ypaBHeHMe OuHIITeHa 51 GdoTosdbdeKrTa, 3aKOH COXpaHEHUS SHEPruM, 3aKOH
COXpaHeHUsI MMITYJIbCa, 3aKOH COXPaHEeHUs 3JIEKTPUUECKOrO 3apsiia, 3aKOH COXpaHeHUs
MAacCOBOT'O YMCJIa, MOCTyJaThl bopa, 3aKOH pagMOaKTMBHOIO pacraza, IMpy 3TOM pas3indaTh
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CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTMUeCKOe BbIpasKeHMe U YCJIOBMS (TPaHMIIbI,
06J1aCTV) TPUMEHUMOCTMH;

OmpeessiTh HalpaB/ieHMe BEKTOpa MHAYKIMY MarHUTHOTO ITOJISI ITPOBOJHMKA C TOKOM,
cuitbl Amriepa u cuiibl JlopeHna;

CTPOUTD U OMMCHIBATh M300paskeHMe, CO3JaBaeMoe MJIOCKMM 3epKaJioM, TOHKOM JIMH30I1;

BBITIOJIHSATh 9KCIIEPUMEHTHI IO MCCIEMOBAHMIO (U3NYECKUX SIBJEHUI M MPOIECCOB C
UCIIOIb30BAHMEM TMPSMbIX ¥  KOCBEHHBIX M3MEpeHui: Tmpu 3ToM (HopmMyImnpoBaTh
npobiemMy/3ajadyy M TUIIOTe3y Y4YyeOHOTO SKCIEepPUMEHTa, COOMpaThb YCTAHOBKY U3
MpeJIOKeHHOTO 060PYAOBaHMSsI, TPOBOAUTD OIIBIT U (HOPMYJIMPOBATH BbIBOJIbI;

OCYIIECTBJISITh MpPSIMble ¥ KOCBEHHbIE M3MEepeHUs] (GU3UYECKUX BEJIMUMH, IIPU ITOM
BbIOMPATh ONTUMAJIbHBIN CIIOCOO M3MEPEHWUSI M MCIIO/Ib30BaTh M3BECTHbIE METOIbI OLIEHKMU
MO PEIIHOCTEN U3MEePEeHMI;

MCCJIeIOBATh 3aBUCUMOCTY (GU3NUECKUX BEJIMUMH C UCIIOIb30BAHMEM IPSIMbIX M3MEPEHMIA:
IpM 9TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PMKCUPOBATh pPe3yJIbTAaTbl IMOJTYUYEHHOM 3aBUCUMOCTHU
busmyeckux BeaMUMH B Buae Tabiui, ¥ TpaduKOB, [OejaTh BbIBOALI IO pe3y/bTaTaM
MCCIIeIOBaHMS;

cobyofaTh MpaBWja 0Ge30MacHOrO TpyJa IpM IPOBENEHUM WCCIeJOBaHMII B PaMKax
YYeOHOTO 9KCIIEPUMEHTa, Y4YeOHO-MCCIeAOBATEIbCKOM ¥  IPOEKTHOM JIeSITeJIbHOCTU C
MCITOJTb30BaHMEM U3MEPUTEIbHBIX YCTPOIICTB ¥ JIAGOPaTOPHOTO 0GOPYAOBAHNS;

peliatb pPacuéTHble 3aJauM C SBHO 3aJaHHOM (U3MYECKON MOJMEJbIO, MCIIOb3Ys
(usmyeckme 3aKOHbBI ¥ MPUHIIMITBI, HA OCHOBE aHajI13a yCJIOBMS 33[jauy BbIOMpATh GU3NUECKYIO
MOJIe/ib, BBIAENIATb (U3NUYECKMe BeJMUMHBI U (OpMYJbl, HEOOXOOMMbIe [JiT €€ pellleHNs,
MIPOBOIUTb PACUYETHI U OLIEHUBATH PEAJIbHOCTD ITOJTYUYEHHOTO 3HaUeHMst (PU3MUecKoi BeIMUHbI;

pelaTb KayeCTBEHHbIE 3a7auy: BBICTPAMBATh JIOTMYECKM HEIPOTMBOPEUMBYIO I[E€ITOYKY
pacCysKIeHuIi C OTIOPO Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTY U GU3NUECKIE SIBIICHUS;

MCIIOJIb30BaTh TIPU  pelleHuM YUueOHbIX 3amad COBpPeMeHHble MHOOpPMaIVIOHHbIE
TEeXHOJIOTUM [JIS1 TIOMCKA, CTPYKTYPUPOBAaHMS, MHTEpPIpeTaluu ¥ IpeacTaBJIeHus YueOHO! u
HayYHO-TIOMYJIIPHOM WHGOpPMAIUY, TOJYUYEHHOM W3 Ppas3/IMYHbIX MCTOUYHMKOB, KPUTUYECKU
aHaJIM3MPOBATh MOJTYYaeMY0 MHGOPMaINIo;

OOBSICHSTD TIPUHIINIIBI IEICTBUS MAIIVH, PUOOPOB U TEXHUUECKUX YCTPOVICTB, pas3indaTh
yCI0BMS X 6€30I1aCHOTO MCIIOIb30BaHMSI B TIOBCETHEBHOM SKMU3HM;

MIPUBOAUTH TPUMEPBI BKJIA[A POCCUNCKUX U 3apyOesKHBbIX YUEHBIX-(OU3MKOB B Pa3sBUTHE
HayKM, B 0ObSICHEHVE TTPOIIECCOB OKPY3KAIOIIIEr0 MUPa, B Pa3BUTHE TEXHUKYU U TEXHOJIOTUIA;

MCIIOJIb30BaTh TEOPEeTHYEeCKMe 3HaHMS 10 GU3MKe B IIOBCEITHEBHOM SKU3HU IJIST
obecreueHnst 6e30MaCHOCTH TIPU OOpaIlleHnM C MPUOOpaMM U TEXHUUYECKUMU YCTPOICTBAMMU, JIJIST
COXpaHEHUST 3IOPOBbSI ¥ COOTIOAEHNMS HOPM 9KOJIOTMUECKOTO IOBEIEHMS B OKPYKaIOILIEel CpeJie;

paboTaTh B TPYIIIE C BbIMOJHEHMEM Pa3/IMUHbIX COLMAIbHBIX POJIEi, INIAHMPOBATh PaboTy
TPYIIbI, pAlMOHAIBHO pAaCHpenensiTh OOS3aHHOCTM WM TUIAHMPOBAThb JIeSITEIbHOCTb B
HECTaHIAPTHBIX CUTYalMSIX, aJeKBaTHO OILIEHMBAaTh BKJAJ Ka’kIOTO M3 YYACTHMKOB I'PYIIIbI B
pellleHre pacCMaTpuBaeMON IMPOOJIEMBI.
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TEMATHUYECKOE IIJTAHVNPOBAHUE
10 KJTIACC

KonnuecTBo uacos DJIeKTPOHHbIE
HaumenoBaHue pa3saeyioB U TeM (uudposBsie)
Ne i/mx Konurpoabasie  IIpakTuueckue
MPOrpaMMbI Bcero oOpa3soBaTeIbHbIe
paboThI padoThI
pecypchbl
Pazpgen 1. PU3UKA 1 METObI HAYYHOTI'O ITO3HAHUSA
1.1 ®usmKa ¥ MeTObl HAYUYHOTO ITO3HAHUS 2 Bubmrorexa [OK
' AL HAY https://m.edsoo.ru/7fA1bf72
Uroro no pasnmeny 2
Paspen 2. MEXAHUWKA
2.1 Knunemarmka 5 Bubmrorexa [IOK
https://m.edsoo.ru/7f41bf72
Bubmmorexka IOK
2.2 Ammanmixa 7 https://m.edsoo.ru/7f41bf72
Bubmorexka IOK
2.3 3aKOHbI COXpaHEHMSI B MEXaHMKE 6 1 1
https://m.edsoo.ru/7f41bf72
HTtoro o pasgeny 18
Paznen 3. MOJIEKVJIIPHAS ®U3NKA U TEPMOJAVNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUIECKOMI 9 1 bu6mmoreka IIOK
' TeopUn https://m.edsoo.ru/7f41bf72
bubaoreka IIOK
2 1 1
3 OCHOBEI TePMOAMHAMMKIL 0 https://m.edsoo.ru/TfA1bf72
3.3 ArperaTHble COCTOSIHMS BEIIIECTBA. s Bbubmmotreka LIOK

®dazoBble rnmepexoabl

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



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

Utoro no pasgeny
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Pasgen 4. DJIEKTPOIMHAMUKA

4.1 DJIeKTpOCTaTHKa 10 Bubmiorexa OK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2JIeKTpUYECKNil TOK. ToKM B 12 bu6mmoreka IHOK
’ pasINMUYHBIX cpenax https://m.edsoo.ru/7f41bf72
HTtoro o pasgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68

24


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

KonnuecTBo uacos DJIeKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (undposBsie)
Ne m/m Kourponbubie IIpakTuueckue
MMporpamMmbI Bcero oOpasoBaTeIbHbIE
paboThbI padoThI
pecypchbi
Pasgen 1. DJIEKTPOIMHAMUKA
11 MaruuTtHoe moJie. DJIeKTpOMarHuTHast 1 1 3 bub/moreka IIOK
' VHIYKLMS https://m.edsoo.ru/7f41c97¢c
Ntoro no pasgeny 11
Pasnen 2. KOJIEBAHUS 1 BOJIHBI
91 MexaHnuyecKue 1 3J1eKTPOMarHuTHhIE 9 1 Bbubmoreka IIOK
' KoJie6aHms https://m.edsoo.ru/7f41c97¢c
9.9 MexaHnyecKue 1 3J1eKTPOMarHuTHhIE s 1 bubmoreka IIOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka LIOK
2. 1
3 Onrmika 0 3 https://m.edsoo.ru/7f41c97c
NTtoro no pasgeny 24

Paszmen 3. OCHOBBI CITELIMAJIbBHON TEOPUU OTHOCUTEJIBHOCTHU

71 OcHOBBI cIlelaIbHO TeOPUN 4 1 bubmoreka IIOK
' OTHOCUTEJIbHOCTU https://m.edsoo.ru/7f41c97c
Hroro 1o pasmeny 4
Paszpen 4. KBAHTOBAS ®U3UNKA
4.1 DJiIeMeHTbl KBAaHTOBOM OITUKMA 6 BuGmmorexa IIOK
https://m.edsoo.ru/7f41c97c
4.2 CTpoenne aTtoma 4 bubanoreka IIOK
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4.3

AToMHOe siIpo

Uroro no pasnmeny

15

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

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

Pazpnen 5. OJIEMEHTBI ACTPOHOMMU U ACTPOPU3UKU

5.1 OJ1eMeHThI aCTPOHOMMM U aCTPODU3UKIA 7 Bubmrorexa [OK
https://m.edsoo.ru/7f41c97c

Ntoro no pasgeny 7
Pasgen 6. OBOBLIAIOIIIEE ITIOBTOPEHUE

6.1 Ob6o0611aroliiee TOBTOPEHME 4 nggmif:;(sigs/f £41c97c
Ntoro no pasgeny 4
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLHECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPHUAIJIbI IJI151 YYEHUKA

®usuka, 10 knacc/ Msikuiues I'.41., ByxoBues B.b., Corckuit H.H. mog pegakuuei
[TapdenTtreBoit H.A., AkimonepHoe ob61iiectBo «M3marenbctBo «IIpocBeriieHne»
e ®usuka, 11 knacce/ Msakuiues I'.J1., Byxosues B.B., Yapyrua B.M. non pemaxkumyein

[TapdenTtreBoit H.A., AkiimonepHoe obiiectBo «M3marenbcTBo «IIpocBerienne»

METOINYECKHNE MATEPHAIJIbI IJI1 YUYUTEJIA

1. I'.S1.MsaxkuireB, b.b.Byxosnes, H.H.Corckuii / [Tox pen. H.A.ITapdenTtbeBoir, @usnka. 10
Ky1acc. ba3oBbIlt ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM Mpwioskennem). — M.: ITpocseriienne,
2020. 2. T'.d.Mskumes, b.5.byxosues, H.H.Cotrckuit / ITox pen. H.A.IlapdbenTneBoii,
®usmka. 11 kmacc. ba3oBblil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM IIPUIIOKeHNeM). — M.:
ITpocBemenne, 2020. 3. IumakTuyeckue marepuanbl @usmka 11 kmace / A.E.MapoH,
E.A.Mapon. - M.: U3zpatenbctBo «JIpodar, 2018. 4. TemaTnueckme KOHTPOJIbHBIE U
caMocTosiTeNbHbIe paboTsl o ¢usmke 11 xkimacc / O.U.I'pomuesa. — M.: M3gaTenbCcTBO
«9xk3amen», 2019 r. 5. 3aganus obpasopatesibHOro noprana Peury EI'D 6. C6opHMk
3a[aHUI ¥ CaMOCTOSITeIbHBIX paboT «Dusuka 10», JI.A. Kupux, 10.1.Juk- M.: Unekca
2019r

N PPOBBIE OBPABOBATEJIbHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

B kauecTBe 3/1eKTPOHHBIX (1IM(PPOBBIX) 0O6PA30BATEIBHBIX PECYPCOB UCIIOIb3YIOTCS
maTepuaiibl u3 DI'MC «Most 111Koa» U MepevHsi, yTBeP>KAEeHHOTO MPUKa30M
Muunpocsertennst Poccun ot 02.08.2022 Ne 653.
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