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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE cpeaHero obOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
MOJOKEHUH M TpeOOBaHMU K pe3ynbTaTaM OCBOCHHS OCHOBHOM 0OOpa3oBaTENbHONM MPOrpaMMEI,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHol pabodell mporpaMMbl BOCHUTAHUS U
Konnenuuu mpenomaBanuss ydeOHoro mpeamera «®Dusmka» B 00pa30oBaTENbHBIX OpraHHU3aIMsIX
Poccwuiickoit denepaiiny, pealn3yOImX OCHOBHBIE 00pa30BaTelbHbIC IPOrPAMMBEI.

[IporpamMma 1o ¢u3MKe ompezenseT 00g3aTeNbHOE TPEIMETHOE COAEpKaHHE, YCTaHABIUBAET
PEKOMEHIyeMYI0 TIOCIIEN0BAaTEeIbHOCTh W3YyYEHHsT TEM W pa3/elioB y4eOHOro mpeaMera ¢ Yy4EToM
MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTMKK y4eOHOr o Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH
obyuaronuxcst. [Iporpamma mo ¢usuke nar npeacTaBieHre O LENIX, CoAepKaHuU, oOIIel cTpaTreruu
00y4eHUs, BOCIIUTAHUS W Pa3BUTUSI OOYYarONMXCS CpeAcTBaMH ydeOHOro npeamera «®dusnka» Ha
yriryO1EHHOM YpOBHE.

Uzyuenne kypca ¢usuku  yruyONEHHOrO  ypOBHS — IO3BONISET — PEANM30BaTh  3a/1a4d
npodecCHOHANBHOW OpHEHTAllMM, HAampaBlieHO Ha CO3JaHWE YCIOBHUH ISl TPOSIBICHHUS CBOWX
HUHTCIJICKTYAJIbHBIX U TBOPYCCKHUX crocoOHoCTEN KaXXIbIM O6y‘-IaIOIIH/IMCSI, KOTOPBIC HeO6XO]II/IMBI JJIsL
MPOJIOJDKEH M 00pa30BaHUs B OPraHU3AIMIX PO(PeCCHOHATLHOr0 00pa3oBaHus M0 Pa3IMYHbIM (PU3HUKO-
TEXHUYCCKUM U MHKCHCPHBIM CIICHHUAJIbHOCTAM.

B mporpammMe o ¢u3MKe onpenensoTcs MIaHUPYeMbIe Pe3yJIbTaThl OCBOCHHsSI Kypca (GU3UKH Ha
YpOBHE cpeiHero obiero oopa3oBaHus: JIMYHOCTHEIE, METAIIpeMETHbIE, TIPEMETHBIC (Ha YriyOIEHHOM
ypoBHe). HaydHO-MeTOJ0J0THYecKoil OCHOBOM jnsi pa3paboTKH TpeOOBaHWN K JIMYHOCTHBIM,
MeTanpeMETHBIM U MPEAMETHBIM pe3yJabTaTaM O0YYaroluXcsi, OCBOMBIIMX MPOrpaMMy IO (H3MKE Ha
YpPOBHE CpeHero o0mero o0pa3oBaHus Ha yriryOJEHHOM ypOBHE, SIBJISICTCSI CHCTEMHO-AEATEIbHOCTHBIN
MOJXOI.

IIporpamma 1o pu3nKe BKITFOYACT:

IUITAHUPYEMBIE PE3YNbTaThl OCBOCHHS Kypca (M3MKM Ha yriryONEHHOM YpOBHE, B TOM YHCIIE
[IpEeAMETHBIE PE3yNbTaThl 110 ToJaM 00ydeHus;

cojiepKaHue yueOHoro npeaMera «Du3nka» 1mo rogaM o0ydCHHS.

[IporpamMmMa mo ¢u3uke MMeeT MPUMEPHBIM XapakTep U MOXET OBbITh HCIOJIb30BaHA YUUTEIIMHU
(hU3UKH TS COCTABJICHHS CBOUX PabOUUX TPOTPaMM.

[IporpamMma 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 HHMIMATHBY YUUTENEH U IPENOCTaBIIACT
BO3MOKHOCTH ISl peajM3allid Pa3INuHBIX METOAMYECKUX IIOAXOJOB K IPENOoAaBaHUI0 (GHU3MKH Ha
yriIyOaEHHOM ypOBHE NIPH YCIIOBUU COXPAaHEHMS 00s3aTEIbHON 4acTH COAEp)KaHus Kypea.

Om3uka Kak Hayka O HamOojee OOIUX 3aKOHaX IMPHPOJBI, BBICTYIMAs B KadecTBE Y4EeOHOTO
IpeaMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUM 00 OKpYXarolleM MHpe.
[konpHBI Kypc PU3NKM — CHCTEMOOOPA3yIOIIMH Al €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB,
MIOCKOJIBKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH, H3ydaeMbIX XUMHUEH, OHosIoruei,
(msmueckoii reorpadueiil u actpoHoMuer. Mcronb3oBaHUE U aKTHBHOE TTPUMEHEHNE (PU3NIecKuX 3HAHHH
OIIPENENUIIO XapakTep W OypHOE pa3BUTHE pPa3HOOOPa3HBIX TEXHOIOTWHA B cdepe HHEPreTHKH,
TPaHCIOpPTa, OCBOGHHUSI KOCMOCA, MOMYyYEHUSI HOBBIX MAaTEpPHUaJOB C 3aJaHHBIMU CBOMCTBaMH. M3ydeHue
(¢u3MKN BHOCUT OCHOBHOH BKJIag B (OPMUPOBAHHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuaromierocsi, B hopMrUpoBaHUEe YMEHUI NPUMEHSATh HAYYHBIA METOJI TO3HAHUS IPU BBIOJHEHUH UMHU
Y4eOHBIX HCCIIEIOBaHHM.

B ocHOBY kypca (hu3nKn Ha ypoBHE CpenHero odmero oopa3oBaHus MONOKEH PAJ UACH, KOTOpbIE
MOXHO pacCMaTpUBaTh KaK MPUHLMIIBI €ro HOCTPOEHHUSI.

Hoesa yenocmnocmu. B COOTBETCTBHM C HEH KypcC SBISIETCSl JIOTMYECKH 3aBEPIIEHHBIM, OH
COACPXKUT MaTepuall U3 BCEX pa3lenoB (HU3MKH, BKIIOYAET KaK BONPOCHI KJIACCHYECKOH, TaK H
COBPEMEHHOH (hU3HKH.



Hoea zenepanuszayuu. B cOOTBETCTBMM C HeW MaTepwall Kypca (U3UKH OOBEAWHEH BOKPYT
¢usnuecknx Teopuid. Bemymum B Kypce sBisercs (opMHpoBaHWE TPENCTaBICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpHH, BEILIECTBE U MOJIE.

Hoea ccymanumapuzayuu. EE peanuzanus MpennoiaraeT HCIONb30BaHUE TyMaHUTAPHOTO
MOTeHNHa a PU3NYECKOH HAYKH, OCMBICIIEHHE CBSI3H Pa3BUTHUS (DM3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MUPOBO33PCHYCCKMMHU, HPABCTBCHHBIMU U 3KOJIOTMYCCKUMU HpO6J]CMaMI/I.

Hoes npuxnaonoii nanpaenennocmu. Kypc dusuku yriayOonéHHOro ypOBHS Ipeanojiaract
3HaKOMCTBO C HIMPOKHMM KPYIroM TCXHUUYCCKUX U TEXHOJOTMYCCKUX HpI/IJ'IO)KCHI/II\/'I HU3YYCHHBIX Teopnﬁ u
3akoHOB. [Ipu 3TOM paccMaTpuBalOTCsl Ha ypOBHE OOLIMX MPEACTaBICHU U COBPEMEHHBIE TEXHIUECKHE
YCTPOWCTBA, U TEXHOJIOTHH.

Hoea 3IKonozusayuu  peanusyercss IOCPEACTBOM  BBEICHHS  DJIEMEHTOB  COJIEPKAHMS,
HOCBHHIéHHbIX 9KOJIOITHYE€CKUM HpO6JIeMaM COBPEMECHHOCTHU, KOTOPBIC CBA3AHBLI C PA3BUTUECM TCXHUKU N
TEXHOJIOTUH, a Takke OOCYXKIEHHs MpoOiIeM palOHAILHOTO MPUPOJIONONB30BAHUS H JKOJIOTHYECKOH
0e30MacHOCTH.

OcBoeHre cojep)aHusi TPOrpaMMbl 1O (HU3MKE JODKHO OBITh MOCTPOCHO Ha MPUHIIMIIAX
CHCTEMHO-JIITEIbHOCTHOrO mojaxoaa. Jmsg ¢u3uku peanuzanusi 3THX MPUHIMIOB Oa3upyercs Ha
WCTIOJIb30BAaHAH CaMOCTOSITEIEHOI'0 IKCIIEPUMEHTa KaK MOCTOSHHO JeHCTBYIomero (akropa yueOHOro
nporecca. st yrimyOnéHHOTO YPOBHS — 3TO CUCTEMa CaMOCTOSITEIBHOTO YUEHHYECKOr0 IKCIIEPUMEHTA,
BKJTIOYAIONIET0 (DPOHTANBHBIE YYEHWYECKHE ONBITHI MPH W3YYEHWH HOBOTO MaTepHala, JIabopaTOpHBIE
pabotel W paboThl TpakTUKymMa. [Ipy 3TOM BO3MOXHBI JBa criocoba peanu3anuu (GpU3nIecKoro
npakTukyma. B mepBoM cityuae mpakTUKyM MpoBoauTcs Jinbo B koHIe 10 u 11 kiaccos, mubo mocie
MEpBOr0 ¥ BTOPOTO TOJNYTOJMH B KaXJIOM M3 3THUX KIJIACcCOB. BTopoii cmocod — 3To mHTErpamus pador
MPAaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX padoT, KOTOpBIE TPOBOJSATCS B TpOIECCe M3YYEHUs pasfiena
(temsl). Ilpu 3TOM mox pabGoTaMu NpPaKTHKyMa MOHUMAETCS CaMOCTOSITENbHOE HCCIENOBaHUE, KOTOPOe
MIPOBOIUTCS IO PYKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BHIa 0€3 TIOMaroBoi WHCTPYKITHH.

B mporpamMe mo ¢mu3mke CHCTEMa YYSCHHMYECKOrO0 3SKCIEPUMEHTa, JIA0OpaTOPHBIX padoT H
[IPaKTHKyMa Ipe[CTaBieHa EAMHBIM IepeuHeM. BpiOop TemMaTMku A 3THUX BUIOB YUEHHUYECKUX
[PAKTUYECKUX pabOT OCYLIECTBIIAETCS Yy4YacTHUKAaMM 0O0pa30BaTENbHOIO IIpolecca HCXOHNd U3
0COOEHHOCTEH TOYPOYHOro IUIAHWPOBAHUS M OCHAIIeHHs KaOuHera ¢gusuku. IIpu sTom obecneunBaercs
OBJaJilcHHE OOYYaIOIIMMUCS YMEHHUSMH IIPOBOAMTH INpPSIMble M KOCBEHHBIE M3MEPEHUS, MCCIIEJOBAHUS
3aBHCUMOCTE (PU3MUECKUX BETMYHMH U IIOCTAHOBKY OIBITOB 110 POBEPKE MPEITOKEHHBIX THIIOTES.

Bonpinoe BHMMaHuE ynemnsieTcsi PeLICHHI0 PAacuy€THHIX M KadyecTBEHHBIX 3anad. Ilpm stom s
pacu€THBIX 3a/a4 IMPHOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO 3aJaHHON M HEIBHO 3aJaHHOW (DM3UYECKOI
MOJIETIbIO, MO3BOJIIIOIINE MPUMEHATh W3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszena
Kypca, Tak W HUHTErpUpysd IpPUMEHEHHWE 3HAHMH U3 Ppa3HbIX pasfenoB. s KauecTBEHHBIX 3a1ad
MIPUOPUTETOM SABJISIIOTCS 3aJaHHs HAa OOBSICHEHHME/NPEACKA3aHWE NPOTEKaHUS (DU3NUECKUX SBICHUN U
MIPOLIECCOB B OKPY’KaIOIIEH >KU3HH, TpeOyrolye BbIOopa (GU3NUECcKOil MONENH sl CUTYaluu MPAaKTHKO-
OpPHEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ tpedoanusmu PI'OC COO k maTepralbHO-TEXHHYECKOMY OOECIIeUSHHO
yde0Horo mpoiiecca Kypc (pU3MKU yriryOJIEHHOTO YPOBHA HAa YPOBHE CPETHETO OOIIero oOpa3oBaHUS
NODKEH W3Yy4aTbCsi B YCIOBUSAX TWpeAMeTHoro kabuHera. B kaOuHere ¢(u3uku JOWKHO OBITH
HeoOxoquMoe JabopatopHoe O0OpyHOBaHME AJIsl BBINOJNHEHHS YKa3aHHBIX B IIpOrpaMMe 1o Qusuke
YUEHHUYECKHX OIBITOB, J1a0OpaTOpPHBIX paboT M pPabOT NpPaKTUKyMa, a TakXke JEeMOHCTPAaLMOHHOE
00opyI0BaHHE.

HeMoHcTpanmonHoe 00opynoBanrue (GOpMHUPYETCS B COOTBETCTBUU C NMPHHLUUIIOM MHHHMAJIBHON
JOCTaTOYHOCTH M O0€CIedrBaeT MOCTAHOBKY IEPEUYHMCICHHBIX B HpOrpaMMme MO (U3MKE KIIOYEBBIX
JNEMOHCTPAallMi Ui  MCCIIENOBAHMS HM3y4aeMbIX SIBJICGHMH W  IPOLECCOB, OJMIUPUYECKHX H
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE Ul YYEHHMUECKHX MPAKTUYECKUX padboT QopMupyercs B BHIE
TEMAaTUYECKUX KOMILJIEKTOB M OOECIEUMBAETCsl B pacuére OJHOrO KOMIUIEKTa Ha JIByX OOydalolIMXcs.



TemaTHueckre KOMIUIEKTH 1a00paTOpHOro 00OPYAOBAHUS TOJKHBI OBITH MOCTPOECHBI HA KOMIUIEKCHOM
WCTIOJIb30BaHUH aHAJIOTOBBIX U ITU(POBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUJE TUPPOBHIX J1a00paTOPUL.

OCHOBHBIMH LENSMH U3ydeHHS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIOTCSL:

(dopMHupOBaHHE HMHTEpeca W CTpeMJICHHs OOYYaloUIMXCs K HAayYHOMY H3YYEHHIO MPHUPOABI,
Pa3BUTUC UX UHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTeﬁ;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHHUA M (OPMHpPOBAHUE UCCIECAOBATEIHCKOTO
OTHOHICHHA K OKPYXAIOMIUM ABJICHUAM,

(dhopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yabTaTa M3y4eHHs OCHOB CTPOCHHS MaTepUH U
(dyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH;

(hopMupoBaHue YMEHUI OOBSICHSITH SBJICHUS C UCIONB30BAHUEM (DU3NYCCKUX 3HAHUHA W HAYYHBIX
JIOKa3aTeNbCTB;

(dbopMHpOBaHUE TPEICTABICHUH O poiHM (HU3UKH ISl Pa3BUTUS JPYTMX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUI O BO3MOXHBIX chepax Oymymeld npodeccHOHaIbHOH JeSTENbHOCTH,
CBSI3aHHBIX C (PU3UKOMU, TOATOTOBKA K JaJIbHEHIIIEMy 00Y4YEHHUIO B 3TOM HalpaBJICHUU.

Jdoctmxenue 3THX Ieleil obecredynBacTCsl pellieHueM CIEAYIOINX 3a1ad B MPOILecce M3yYeHUs
Kypca GU3MKH Ha YPOBHE CPENHET0 00IIero o0pa3oBaHus:

npuoOpeTeHne CHCTEMBbl 3HaHWH 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKITIOYAss MEXaHUKY, MOJEKYISPHYIO (DH3UKY, OJIEKTPOJMHAMHUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI
acTpopu3uKu;

(dopMuUpOBaHHE YMEHUH TNPUMEHATH TEOPETHUECKUE 3HAHHS JJii OOBbICHEHHS (QU3MUECKUX
SIBIICHUH B MIpUpoaAc U MJIA NPUHATHUA MPAKTHYCCKUX peIHeHI/Iﬁ B HOBCG}IHCBHOﬁ KH3HU,

OCBOGHHE CIIOCOOOB pelIeHHs Pa3IMYHbIX 3a/ad C SBHO 3aJaHHOI (u3mueckoil Moenbio, 3a1ad,
MOIPa3yMEBAIOIINX CAMOCTOATENIFHOE CO3/[aHne (hPU3NUECKOW MOJENH, aJeKBaTHONH YCIIOBHAM 3aJadH, B
TOM YHCIIE 33724 HH)XEHEPHOI'O XapaKTepa,;

[IOHUMaHHE (U3MYECKMX OCHOB W IPUHIMIIOB JEHCTBUA TEXHUYECKUMX YCTPOHCTB U
TEXHOJOI'MYECKUX MPOLECCOB, UX BIMSHUS HAa OKPYKAIOLIYIO CpEny;

OBJaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAaHUPOBaHUS U IPOBEACHUS  (PU3HMUECKUX
9KCIEPUMEHTOB, aHAJIN3a U MHTEpHIpeTanuu MH(QOpManuy, ONpeNeseHns] TOCTOBEPHOCTH IOIYIEHHOTO
pe3ynbraTa;

CO3JaHUE YCIOBUM M Ppa3BUTUS YMEHUH MOPOEKTHO-HCCIEAOBATEIBCKOM, TBOPYECKOM
JeATEeNbHOCTH;

pa3BuTHE HHTepeca K chepam mpodheCCHOHABHON ASITeILHOCTH, CBI3aHHON C (PM3HUKOM.

B cootBerctBun ¢ tpedoBanmsimu DOI'OC COO yrinyOn€HHBIH YpOBEHb W3Y4eHHUS y4eOHOTrO
mpenMmera «®u3nKa» Ha YpOBHE CcpemHero oOmiero oOpa3oBaHWs BBIOMpAaeTCsS OOYyYaIOIIMMHUCS,
IUTAHUPYIOLIMMHU IPOJOIKEHUE 00pa30BaHus O CIICHHMATIBHOCTAM (PU3UKO-TEXHUYECKOT O MPOpIIIS.

Ha wusydenme ¢usukm (yriyOn€HHBI ypOBEHb) Ha YpPOBHE CpemHEro oOmero ooOpa3zoBaHUS
orBogutcs 340 gacoB: B 10 xiacce — 170 gacoB (5 gacoB B Hemenmo), B 11 kimacce — 170 gacoB (5 yacoB B
HEJIEITIO).

[Ipennaraemseiii B mporpamme no (HU3UKE IMEpedYeHb J1a0OpaTOPHBIX M IMPAKTHYECKUX padoT
SIBJISIETCSl PEKOMEHAOBaHHBIM, YUHUTENb JAENAaeT BBIOOP IMpOBedeHHs J1a00paTOpPHBIX PadOT M OMBITOB C
Y4€TOM MHIMBHIYaTbHBIX OCOOCHHOCTEH 00yUYaromuXxcs.



COIAEPKXAHUE OBYYEHUA
11 KJIACC

Paznen 4. DaexkTpoamHaMuka.

Tema 4. Maznummnoe none.

B3anMopelicTBiE TOCTOSHHBIX MAarHUTOB U TMPOBOJHUKOB C TOKOM. MarHuTHoe mone. Bekrtop
MAarHuTHOM UHIYKIUU. [IpUHINI Cyneprno3uIIMY MAarHUTHBIX TOJIeH. JIMHUU MarHUTHON MHAYKIIMH.

MarautHoOe MoJjie TPOBOJHUKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKA U KPYrOBOTO BUTKA).
OmnsIT Opcrena.

Cuna Amriepa, €€ HalrpaBJICHUE U MOMYJIb.

Cuna Jlopenna, e€ HampaBieHUE U MOIYJb. JIBMKEHHE 3apsOKEHHOM YacTUIBI B OIHOPOIHOM
MarHuTHOM moJie. Pabora cuitel JlopeHia.

MarunuTHOE€ 10J€ B BellecTBe. DeppOMarHeTUKH, Mapa- U THaMarHeTUKH.

TexHudeckre yCTPONCTBA M TEXHOJOTHYECKHUE MPOIECCHI: MPUMEHEHNE MOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJCKTPOABUTATENb SIKOOH, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHIL.

Hemoncmpayuu.

KapruHa nuHMI WHAYKIUA MarHUTHOTO IOJIS MOJOCOBOTO M ITOJKOBOOOPA3HOTO IMOCTOSHHBIX
MAarHUTOB.

Kaptuna nuHWH MarHUTHOW WHIYKIIUW TOJS JJIMHHOTO MPSIMOTO TIPOBOJHHMKA W 3aMKHYTOI'O
KOJIBIIEBOTO TIPOBOAHIKA, KATYIIIKH C TOKOM.

B3anmMopnelicTBre IByX POBOJHUKOB C TOKOM.

Cua Amrepa.

HeticrBue cuibl JIopeH1ia Ha MOHBI 3JIEKTPOJIUTA.

Habmronenne MBMKEHUS ITydKa JIEKTPOHOB B MATHUTHOM ITOJIE.

[IpuHIMT ASHCTBUS IIEKTPON3MEPUTENBHOTO MPUOOPa MarHUTOIEKTPUIECKON CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nadopamophuie padomoi, NPAKMUKYM.

HccnenoBanrie MarHuTHOTO OIS HOCTOSIHHBIX MAarHUTOB.

HccnenoBanne CBONMCTB (heppOMarHeTHKOB.

HccnenoBanue qeiCTBUS IOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

M3mepenue cuisl AMmIiepa.

M3ydeHue 3aBUCUMOCTU CHIIBI AMIIEpa OT CHJIbI TOKA.

Onpenenenrie MAarHUTHOW HHAYKIIMY HAa OCHOBE M3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomaznumuas uHOyKyus.

SBnenuve s1aeKTpoMarHuTHON HHAYKIHuH. [loTok BekTopa MarHuTHON nHAYKIWA. D/C WHAYKINH.
3aKoH 3MeKTpoMarHuTHON nHAyKInn Papanges. Buxpesoe anextpudaeckoe moine. Toku Dyko.

O/1C MHAYKIIUU B POBOHUKE, ABIKYIIEMCS] B OTHOPOIHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

MNunyktuBHOCTH. KaTylllka HHAYKTUBHOCTH B LENU MNOCTOSIHHOIO TOKAa. SIBJI€HHE CAMOMHAYKLIMH.
OC camoMHOYKLIMH.

OHeprusi MAarHUTHOI'O TOJISL KATYIIKH C TOKOM.

OIEeKTPOMArHUTHOE MOJIE.

TexHHYecKne YCTpPOHCTBA M TEXHOJOTMYECKUE IPOLECChl: HHAYKUHOHHAS II€4b, COJICHOMJ,
3alIUTa OT BJIEKTPU3ALUU TEN NPU ABUXKEHUH B MATHUTHOM I10JI€ 3eMJIN.

Jemoncmpayuu.

HaGumroienvie ssBneHnst 3J1eKTPOMAarHUTHON HHTyKITHH.

UccnenoBanue 3aBucumoctt DC HHAYKLIHUH OT CKOPOCTH M3MEHEHUSI MATHUTHOTO MTOTOKA.

[IpaBuno Jlenua.

[laneHve marauTa B aIFOMUHUEBON (MEIHON) TpyOe.

SIBneHue caMOUHTyKIU Y.

UccnenoBanue 3aBucuMoct IIC caMOUHIyKIIMU OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LICHU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomoi, npaKMuKym.

HccnenoBanue ABieHUs 3JEKTPOMArHUTHOW UHTYKIUU.

OnpeneneHue UHAYKIUA BUXPEBOrO MAarHUTHOT'O MOJISL.

UccnenoBanue sBIeHUS CAMOUHIYKIIUHY.

COopka MoJIenu 3IIEKTPOMAarHUTHOTO TeHEepaTopa.



Paznen 5. Kosie6anust 1 BOJTHBI.

Tema 1. Mexanuueckue Koneodanus.

KonebatensHas cucrema. CBoOOHBIE KOTEOAHNS.

lapmonmnueckne konmebanus. Kunematnyeckoe W IUHAMHYECKOE OMHMCAaHUE. DHEPreTHUECKOe
onmucaHWe (3aKOH COXpaHEHHS MeEXaHWYecKOH dSHepruu). BbIBoJ IUHAMHUYECKOrO  OMHCAHHS
FapMOHUYECKHUX KOJEOaHH U3 UX SHEPTeTHYECKOr0 M KHHEMaTHYECKOrO ONUCAaHUSI.

Ammutyna u ¢asza konebaHuil. CBsi3b aMIUIMTYABl KOJNEOAHWH WMCXOAHOW BEIMYUHBI C
aMILTUTYIaMH KoJIeOaHui e€ CKOPOCTH M YCKOPEHHSL.

Ilepmon u uactora komebanuil. [leprox Manbix CcBOOOTHBIX KOJIEOaHWH MaTEeMaTHUYECKOTO
MasTHUKA. [lepron cBOOOIHBIX KOJICOAHMH MPYKUHHOTO MasSTHUKA.

[ousiTe o 3aTyxarommx KoneOaHUsX. BbiHykaeHHbIe KoneOanusi. Pezonanc. PezonaHcHas
KpuBas. BiusiHue 3aTyxaHusi Ha BUJ PE30OHAHCHOM KpUBOH. ABTOKOJIEOaHUSI.

TexHuueckue ycTpoWCTBA UM TEXHOJIOIMYECKHME IIPOIECChl: METPOHOM, 4Yachl, KadenH,
MY3bIKaJIbHbIE HHCTPYMEHTEHI, ceiicMorpad.

Hemoncmpayuu.

3amuch KonebaTenbHOro IBUKEHHS.

HabnroeHre He3aBHCHMOCTH TIEpUOIa MANBIX KOJIeOaHH TPy3a Ha HUTH OT aMILUTUTY/bI.

UccnenoBanne 3aTyxarommx KojleOaHWI M 3aBHCHMOCTH IE€pUOJa CBOOOAHBIX KoleOaHWi OT
COIIPOTHUBIICHHUS.

UccnenoBanne konmebaHuil Tpy3a Ha MACCUBHOW TMpYXHHE C Lelblo  (OpMUPOBAHUS
MIPEICTaBICHUN 00 UICTPHON MOIENH TIPYKUHHOTO MAasTHHKA.

3aKoH COXpaHEHUS YHEPTUHU MPH KoJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBanre BRIHYKICHHBIX KOIEOaHMA.

Hab6monenne pesonaHca.

Yuenuueckuii sxcnepumenm, nabopamopnie padbomoi, PAKMUKyMm.

W3mepenue nepuona cBOOOAHBIX KOneOaHUNM HUTSHOTO U NIPY>KUHHOI'O MasITHUKOB.

W3yuenre 3ak0HOB JBIKEHMS Tejla B X0Ze KojaeOaHU Ha yIIpyroM I0JIBEcCe.

W3yuenue ABUKEHUS HUTSHOI'O MasTHUKA.

IIpeoOpa3oBaHue 3HEPTUU B IPYKUHHOM MasiTHUKE.

HccenenoBanne yObIBaHNS aMIUTUTY/IbI 3aTyXaIOMINX KOJIEOAHHUM.

HccnenoBanve BRIHYKICHHBIX KOJIEOAHUIA.

Tema 2. DnekmpomazHummuple Koneoanus.

KoneGatenpupiii  koHTYyp. CBOOOAHBIE JIIEKTPOMArHATHBIE  KOJEOAHUS B HIICATHHOM
konebarenbHOM KOoHType. Dopmyna TomcoHa. CBs3p aMIUIMTYIbI 3apsiAa KOHICHCATOpA C aMILIUTYAON
CHJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHS YHEPTUuH B NACAIBHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxaromue JeKTPOMarHUTHhIE KoseOaHusl. BeIHy K IeHHbIE 3JIEKTpOMarHUTHbIE KoJeOaHMsI.

ITepemenHbIil TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUTUTYIHOE U ACUCTBYIOLEE 3HAUEHUE CUIIbI
TOKa U HAIIPSHKEHUS MPH Pa3InuHON (opMe 3aBUCHUMOCTH IIEPEMEHHOr0 TOKa OT BPEMEHH.

CuHycouaabHbII epeMeHHbI TOK. Pe3ncTop, KOHAESHCATOP U KaTyIIKa MHAYKTUBHOCTH B LICMIH
CHUHYCOUJAIBHOrO MEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHC Hanps>KeHUH.

Wneansusriii Tpanchopmatop. [IponsBoacTBo, epenavya u NoTpeOIeHNe SIEKTPUIECK O SHEPTHH.

OKOJIOTMYECKHE PHUCKM MpU TMPOM3BOACTBE 3JIEKTpodHepruu. KynbTypa UCIOIB30BaHUS
3JIEKTPOSHEPTHH B IIOBCETHEBHOM KHU3HH.

Texuuueckue ycTpoicTBa M TEXHOJOIMYECKHE IPOLIECCHI: AJIEKTPUYECKHH 3BOHOK, I'€HEPaTOp
MEpPEMEHHOI0 TOKA, JITHUMU 3JIeKTporepenay.

Jemoncmpayuu.

CB0OOTHBIE IEKTPOMAarHUTHBIE KOJIeOaHHsL.

3aBHCHUMOCTD 4aCTOTHI CBOOOIHBIX KOIEOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpa.

OcuunmnorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUI.

I'enepaTop He3aTyXalOMUX IEKTPOMArHUTHBIX KOJICOAHUI.

Mojenp 31eKTpOMarHuTHOTO TeHepaTopa.

BrinyxaeHHbIe cCHHYCOUJabHBIE KOIEOaHNsI.

Pe3ucrop, kaTymika HHIYKTUBHOCTH U KOH/IEHCATOP B LIEMH MEPEMEHHOIO TOKa.



Pezonanc mnpu mocnenoBaTeNbHOM COEIUHEHWH pE3UCTOpA, KAaTyIIKM WMHIYKTHUBHOCTH H
KOH/IeHCcaTopa.

Y CTpoiCTBO M IPUHIIMIT ACHCTBUS TpaHChopMaTopa.

Mogenb IMHUY 3MIEKTpOoIepenayn.

Yuenuueckuii 3xcnepumenm, nabopamopniie padbomoi, npaKmuxym.

Uzyuenune Tpanchopmaropa.

HccnenoBanne nepeMeHHOro TOKa 4epe3 MOCIeA0BaTENbHO COSIMHEHHBIE KOHIEHCATOP, KaTYIIKy
U pe3ucTop.

Habmnronenue 3eKTpoMarHuTHOTO pe3oHaHca.

UccnenoBanne paboThl HICTOYHUKOB CBETA B IICMTU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHunHble 60HbL.

MexaHndeckde BOJHBI, YCJIOBUSI MX paclpocTpaHeHus. [lomepeuHble M MPOAONbHBIE BOJHBIL.
[lepuon, ckopocTh pacrhpocTpaHeHHs U AjauHa BodHBI. CBOICTBa MEXaHMUYECKHX BOJH: OTpa)kKeHUE,
npenoMIieHHe, HHTephEepeHIIns U TUPPAKITHSL.

3Byk. CkopocTh 3ByKa. [ pomMkocTh 3Byka. Bricora ToHna. TemOp 3ByKa.

[ITlymoBOE 3arpsi3HEHUE OKPYKAIOIIEN CpENbI.

ONeKTpOMarHWTHBIE BOJNHBI. YCIIOBHS H3JIy4yeHHUS JJEKTPOMarHUTHBIX BONH. Blaumuas
OpPHEHTAaIN BEKTOPOB B DJIEKTPOMAarHUTHOMN BOJTHE.

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJH: OTpa)KCHUE, MPEOMIICHUE, TIONApHU3alys, HHTepdepeHIus u
T PaKIsL.

[kana 37eKTpOMarHUTHBIX BOJIH. [I[prMeHeHre 371eKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

ITpunIUMIBl paIuOCBsI3U U TEJIEBUICHUS. Paguonokalusi.

DNEeKTPOMarHUTHOE 3arPsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4eckne ycTpoiiCTBa M MPAaKTHUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI, pajaap,
paaronpuéMHUK, TeneBu30p, aHTeHHa, Tenedon, CBU-neus, ynpTpa3ByKoBas QTUarHOCTHKA B TEXHHUKE U
MeJUIIHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacIpOCTPaHEHUE MIONIEPEUHBIX U IIPOIOJIBHBIX BOJIH.

Konebmromeecs Ten0 kKak UCTOUHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YAaCTOTHI KOJIEOAHUH.

Habmnronenue orpaxeHus U MpenoMIeHUs MEXaHUUECKUX BOJIH.

Habmonenne naTepd epeHINN 1 TUPaKIInd MEXaHNIECKIX BOJIH.

AKyCTHYECKUH pe30HaHC.

CaoiicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

HaGuroienvie cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYON M 9aCTOTON KOJIeOaHHA.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHE, IPEIOMIICHHE, HOJSIpU3alus,
mudpakmysi, “HTEpQEepeHITHS.

Oo6Hnapyxenne HHPPAKPACHOTO U yIAbTPaA(QHUOIESTOBOTO H3ITyIECHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomoi, nPAKMUKYM.

N3yuyenune napamMeTpoB 3BYKOBOU BOJIHBI.

Wzyuenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeliHOE pacnpoCTpaHEHHE CBETa B OOHOPOAHOM cpene. Jyu cBera. ToueuHbIA HCTOYHUK
cBerTa.

Otpaxenue cBera. 3aKOHBI OTpaxkeHUs! cBera. llocTpoeHne M300pakeHUH B IJIOCKOM 3epKalle.
Cdepuueckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI NPETOMIIEHHS] CBeTa. AOCOJNIOTHBIA IOKA3aTeNb IPETOMIICHHS.
OTHOCUTENBHBIN MOKa3aTenb NpenoMieHus. [1ocTOSHCTBO YacTOThl CBeTa M COOTHOLIEHHE [UIMH BOJIH
[IPH TIEpex0/ie MOHOXPOMAaTHYECKOTI0 CBETA Yepe3 TPaHHUILy pasjieNia IByX ONTUYECKUX CPE.

Xon myueii B npusMme. Hucnepeus cBera. CoxkHBIN coctaB Oenoro csera. L[ser.

[TomHoE BHYTpeHHEE OTpakeHue. [IpenenbHbI yros MOJTHOrO0 BHYTPEHHETO OTPaKEHUSI.

CoOupatomye u paccenBaroniie JUH3bl. ToHKas JuH3a. POKyCHOE PaCCTOSIHUE U ONTHYECKas CHJia
TOHKOH JTIMH3BI. 3aBUCHUMOCTH (POKYCHOTO PACCTOSHUSI TOHKOH C(epruecKOd JIMH3BI OT €€ reOMeTpuH U
OTHOCHTENBHOIO TIOKA3aTeNsl PETOMIICHHUS.

dopmyia TOHKOU JTMH3BL. Y BEIUUEHUE, 1ABAEMOE JIMH30M.



Xon nyya, TPOLICIIIErO JHWH3Y TOA NPOW3BOJIBHBIM YITIOM K €€ TJIaBHOW ONTHYECKOW OCH.
[TocTpoenune nM300pa>keHUH TOUKUM M OTpE3Ka MPSIMOM B COOMPAIOIIMX M PACCEHBAIOIIUX JIMH3aX M UX
CHCTEMaX.

Onrtuyeckue npubopsl. Paspemaromas cmocoOHOCTh. [71a3 Kak onTHvecKkasi cucTeMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKON OMTHKH.

Bonnosass ontumka. MuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKH. Y CIOBHS HaOMIOIEHUS
MaKCUMyMOB M MHUHHMYMOB B HMHTEPQEpPEHLHUOHHOW KapTHHE OT ABYX KOI'EPEHTHBIX HCTOYHHMKOB.
[Tpumeps! kIaccuvecKux HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakums cera. Judpakuronnas peméerka. Y caoBue HaOMIOACHHUS TTIaBHBIX MAKCUMYMOB TIpU
naJeHNA MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIUOHHYIO PEHIETKY.

ITonspusanus ceera.

Texuuueckne ycTpoicTBa U TEXHOIOTMYECKUE MPOLECCHI: OYKH, JIyIa, MEPUCKOI, (oToanmapar,
MHUKpPOCKOI, TPOSKIMOHHBIN ammapaT, MPOCBETJIIEHUE ONTHKH, BOJOKOHHAS ONTHKA, TU(PPAKIUOHHAS
peiérka.

Hemoncmpayuu.

3aKOHBI OTpaKEHHUS CBETA.

UccnenoBanue mpenomieHus cBeTa.

HabmnroeHrie oMHOT0 BHYTPEHHETO OTpayKeHUsl. MoJieNb CBETOBOIA.

HccnenoBanne xona CBETOBBIX MTyYKOB Yepe3 MIIOCKONAPAUIENbHYIO TUIACTUHY U IPU3MY.

HccnenoBanne cBOWCTB M300paKEHHH B TUH3AX.

Mopnenu MUKpOCKOIIa, TEIECKONa.

Habnronenue nunrepdepeHum ceera.

HaGuroenrie 1BeTOB TOHKHX TIEHOK.

HaGuronenue qudpakiuu cBeTa.

Uzyuenne muppakimOHHON PEIIETKH.

Hab6monerne mudpakimOHHOTO CIIEKTPA.

Hab6monenmne mucriepcuu cBera.

Hab:mronenne momsipu3aiiuy cBera.

IIpumMeneHue NOIAPOUIOB IJIs1 U3YUEHHSI MEXaHMUECKUX HaIlPsDKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomet, npaKmuKym.

W3mepenue nokasaTess NpeIOMIIEHHUS CTEKIIA.

Hccnenosanne 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BEIIECTBA (Ha IIPUMEPE KUAKUX JIUH3).

Wzmepenne poKyCHOToO paccTOSHUS paCCEMBAIOILUX JIMH3.

[ony4enue n3o00pakeHus: B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[ony4enue n300pa’keHUs: B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue Te1eCKOIMYECKUX CUCTEM.

Habmonenne mudpakmmm, HHTEpPEPEHITNN U TOJIIPHU3AINH CBETA.

Wzyuenre nonspusauuu cBera, OTPaKEHHOIO OT TOBEPXHOCTH IUAJIEKTPHKA.

Wzyuenne naTepdepeHINN Ta3epHOro U3TyUYeHHs Ha ABYX IIEISX.

HaGmonenne nucrepcum.

HaGmonenve n uccnenoBanue qupakimHOHHOTO CIIEKTpPa.

W3mepenne IMHBI CBETOBOW BOJHBL.

[ony4enue cnekTpa U3JIy4eHUs! CBETOAMOAA IPY IOMOIIM AU(PAKLHOHHON PEIIETKY.

Paznen 6. OcHOBBI clienMAIbLHON TEOPHH OTHOCHUTEJILHOCTH.

I'panuiel  NPUMEHUMOCTH — KJIacCHYeCKOW MexaHukd. llocTynmaTel —crenquanbHOM — Teopuu
OTHOCHTEIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHOM uHTepBan. I[IpeobpazoBanus JlopeHna. YcinoBue HPUYMHHOCTH.
OTHOCUTENBHOCTD OTHOBPEMEHHOCTHU. 3aMeJIeHHE BPEMEHN U COKpAIICHUE AJIHHBI.

OHeprus ¥ UMIYJbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTHed U UMITYJIbCOM PEIATUBUCTCKOM YaCTHIIBL. DHEPTUs OKOS.

Texuuueckue ycTpoicTBa U TEXHOIOTMYECKUE MPOLIECCHI: CITyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH
3apsDKEHHBIX YACTHIL.

Y4eHnueCKH SKCIIEPUMEHT, J1a00paTOPHbIE PA0OTHI, MPAKTUKYM.

Omnpenenenrie HMMIYJIbCa W JHEPIHHM PEISTUBUCTCKHX 4YacTHL (O QoTorpadusM TpeKoB
3apsDKEHHBIX YACTHL B MATHUTHOM I10JI€).



Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-6011080ii 0yanusm.

PaBHOBecHOe TemoBoe u3nydeHue (M3MydeHHE aOCOMIOTHO YEPHOro Tena). 3aKOH CMEIEeHHS
Buna. ['unoresa [Inanka o kBaHTax.

®otoHbI. DHEPTHs U UMITYJIbC (POTOHA.

®oroaddexr. Ompitel A. I'. CroneroBa. 3akonsl (orodddekxra. YpaBHeHne DUHINTEHHA IS
¢dorordpdexra. «Kpacnas rpanuna» goroaddexra.

HaBnenue cBera (B YaCTHOCTH, JABJCHUE CBEeTa Ha aOCONIOTHO MOTJIOLIAMONIYI0O W abCOIIOTHO
oTpaxarolryio noBepxuocts). OnwiTel I1. H. Jlebenera.

BonHoreie cBoiicTBa yactuil. Bomuel ne bpotins. JlnuHa BomHBI ne bpoitis u pa3mepsl obiactu
JIOKaJIHM3aluu JABWXKYILEHcs yacTulpl. KopmycKynsspHO-BOTHOBON AyanusM. Judpakius 3J1eKTpOHOB Ha
KpHUCTaJlIax.

Crennduka nzmepenuii B Mukpomupe. CooTHoLIeHHs HeonpenenéHaoctel [ eiizendepra.

TexHuueckne yCTpOWCTBA M  TEXHOJNOTMYECKHE TMPOIECCHl: CIHEKTPOMETP, (POTOIIIEMEHT,
(doTonaTUNK, TyHHENBHBIH MUKPOCKOII, COTHEYHAst OaTapesi, CBETOANO]I.

Hemoncmpayuu.

®dorto3h ekt Ha ycTaHOBKE C IMHKOBOM TIIACTUHOM.

UccnenoBanune 3akoHOB BHeMHero (poToddexra.

HUccnenoBanne 3aBUCHMOCTH COMTPOTHBIIEHUS TOITYIPOBOTHHUKOB OT OCBEIIEHHOCTH.

Ceeroanop.

Conneunas Garapest.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomoi, NPAKMUKYM.

HUccnenoBanue poropesucropa.

M3mepenne nocrosiHaOo# [lmanka Ha ocHOBe uccienoBanus hotodddexra.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA Y€pe3 CBETOUOJ OT HANPSKEHHUS.

Tema 2. @uzuxa amoma.

OnBITHI 110 HCCIEAOBAHUIO CTpoeHns atoMa. [lmanerapHas mozxens atoma Pesepdopaa.

Iocrynatel bopa. M3nydeHue u morjoiieHre (HOTOHOB IPH IEPEXOJC aToMa C OJHOIO YPOBHS
SHEPIruu Ha JIPYyrou.

Bunsr ciektpoB. CrieKTp ypoBHEH dHEPTUH aTOMa BOJOPOIA.

CrioHTaHHOE U BBIHY)XJIEHHOE H3TydeHue ceera. Jlazep.

TexHu4eckrne ycTpOHCTBA M TEXHOJIIOTHYECKHE MPOIECCHI: CIEKTPaIbHBIA aHAN3 (CIEKTPOCKOI),
Jla3ep, KBAaHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens omeita Pesepdopra.

Habmonenne muHeHYaThIX CIICKTPOB.

VYerpolicTBO U AEHCTBUE CYUETUNKA MOHU3UPYIOLIUX YACTHL.

Onpeznenenre JUIMHBI BOJTHBI JIA3EPHOTO H3ITYIECHUSI.

Yuenuueckuii 3xcnepumenm, nabopamopHuie padomol, NPAKMUKYM.

HaGmonenne muHeHYaTOro CriekTpa.

UccnenoBanne crekTpa pa3peXEHHOrO aTOMapHOIO BOAOPOAa ¥ HM3MEpPEHHE ITOCTOSHHON
Punbepra.

Tema 3. Quzuxa amomnozo a0pa u 31eMeHMaApPHBIX YACHUY,.

Hyknonnas monens simpa I'eiizenOepra—lBanenko. 3apsin sapa. MaccoBoe uncnio sapa. M3oTons.

PaguoaktuBHOCTE. Anbda-pacran. DJEKTpOHHBIE M MO3UTPOHHBIA Oera-pacman. [amma-
M3ITy4YeHue.

3aKkOoH paIMoOaKTHMBHOIO pacmajga. PaguoakTuBHBIE UW30TOmbl B mpupope. CBoiicTBa
MOHHM3UPYIOIIEr0 M3NydeHHs. BriusHue pagrmoakTUBHOCTH Ha >KHWBBIE OpraHU3MEL EcTecTBeHHBI (poH
m3nmydenwus. Jlozumerpus.

DHeprus CBs3W HYKIIOHOB B siipe. SlnepHbie cuibl. JledekT Macchl sapa.

SAnepubie peakuuu. JeneHue u cuHTe3 saep. Spepusle peakropsl. [Ipobiembl ympasisieMoro
TEPMOSIZIEPHOTO CUHTE3A. DKOJIOTMUECKUE aCIEKThl Pa3BUTHS SIEPHON YHEPTETUKHU.

Merobl perucTpaluuy U UCCIEeJOBaHM SJIEMEHTAPHBIX YaCTHII.

OyHIamMeHTanbHble B3aUMoOAeicTBUs. bapuoHbl, Me30HBI u JenToHbl. llpencraBieHue o
CrannaptHoi Monenu. KBapk-rimooHHast MOJeb apOHOB.



®dusuka 3a npeaenamu CtangaptHoil Moaenu. TéMHasg maTepus U TEMHas SHEPTHS.

EnnucTBO QH3nueckoil KapTHHBI MUDA.

TexHuueckue ycTpoicTBa 1 TEXHOJIOIMUYECKHE TIPOIECChl: JO3UMETp, kKamepa BunbcoHa, saepHbIit
peakTop, TepMOSICPHBIN peakTop, aTOMHass 60M0a, MarHUTHO-PE30HAHCHAs! TOMOrpadusl.

Yuenuueckuii 3xcnepumenm, nabopamopniie padbomoi, npaKmuxym.

HUccnenoBanue TpekoB yacTHil (110 TOTOBBIM (hoTorpadusim).

HUccnenoBanue paanoakTHBHOTO (JOHA ¢ HCIOIB30BAHHEM JIO3UMETPA.

Uzyuenne noraomieHus 0era-4acTHIl aTIOMUHAEM.

Pazgen 8. JineMeHTBI acTPOHOMMH U aCTPOPU3NKH.

Oranbel pa3BUTHUS acTpoHoMuH. [IpuknagHoe W MHPOBO33pPEHYECKOE 3HAYEHHWE ACTPOHOMHU.
[TpumeHnMOCTH 3aKOHOB (DU3HKH /7151 OOBSICHEHHS TPUPOIBI KOCMUYECKHX 0OBEKTOB.

MCTOILI)I ACTPOHOMUYCCKUX I/ICCJ]CI[OB&HI/II‘/'I. COBpCMeHHI)Ie OIITUYCCKHEC TCIICCKOIIBI,
paZnoTENecKONbl, BHEATMOC(EpPHAst aCTPOHOMHUSI.

Bun 38é31H0r0 HeOa. Co3Be3nus, IpKUe 3BE3/1bI, JIAHETHI, KX BUIUMOE JIBH)KCHUE,

ConHedHas cucteMa.

Comnnrre. Comaednast akTUBHOCTb. Mcrounuk sHeprun ComHIa U 3BE3.

3BE37BI, WX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpPaJbHBIA KIACC — CBETHUMOCTHY.
3BE3ABI TVIABHOM IOCIENOBATENFHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTB» [UId 3BE3N TJIaBHOU
nocienoBaTenbHOCTH. BHyTpenHee crpoenue 38€31. CoBpeMeHHbIE MPEACTABIEHHS O MPOUCXOXKIECHUHU U
sBomonny ConHIa 1 3BE311. DTambl )KU3HU 3BE3I.

Mneunsrit [Iyte — Hama [amaktwka. [lonmokenme m amxenue Comnamna B [amaktuke. TwHIbr
TaJIaKTHK. Pa)II/IOFaJ'IaKTI/IKI/I " KBa3aphbl. qépHBIe ABIPEBI B AApax raJJakTHuK.

Bcenennas. Paciimpenue Beenennoil. 3akon Xa66ma. Pazoeranue ranmaktuk. Teopusi Bombiioro
B3pbIBA. PEMKTOBOE H3ITydeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue naonrwoenus.

HaGmonenust 3B&3mHOoro Heba HEBOOPYXKEHHBIM TIJIa30M C HCIIONB30BAHHUEM KOMITHIOTEPHBIX
MPHUIOKEHUH JIISI ONPECITICHUs] TOJIOKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3pe3anst CeBepHOro MOMyIMAPHsI U IPKUE 3BE3BI.

Habmonerus B Tenmeckon JIyHbI, IIaHET, TYMaHHOCTEH 1 3BE3MHBIX CKOTUICHHH.

Du3n4YecKUil NPAKTUKYM.

Croco06bl m3MepeHusT (DU3NIECKUX BEIUYWH C HCIOJB30BAHMEM AaHAJIOTOBBIX W IHQPOBHIX
W3MEPUTEIHHBIX NMPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTeM. AOCONIOTHBIE M OTHOCHTEIbHBIE
MIOTPENTHOCTH M3MepeHuil Gpu3ndeckux BennarH. OTeHKa TpaHHI] IO PENTHO CTEH.

[IpoBenenre KOCBEHHBIX HW3MEPEHHM, WCCIICAOBAHUI 3aBHCHMOCTEH (HU3WYECKUX BEIHYHH,
MPOBEpKa TMPEIIOKEHHBIX THUIOTe3 (BBIOOP W3 pPabOT, OMHCAHHBIX B TEMATHYECKHX pasenax
«YYeHHUYECKHUI IKCTIEPIMEHT, 1A00PaTOPHBIE PAOOTHI, IPAKTUKYM).

006001 aolee MOBTOPEHHE.

OO6o0mmenrie W cucTeMaTH3alys COIepKaHWs pa3fenoB Kypca «Mexanukay, «MoJekynspHas
(¢M3UKa W TepMOIWHAMUKAY», «DIeKTpoauHamuKkay, «Komebanus u BOITHBDY, «OCHOBBI CHENHATBEHOU
TEOPHUH OTHOCHTEIHHOCTHY, «KBaHTOBas hu3nka», « INeMEHTh aCTPOHOMHH U aCTPO(PHUIUKI.

Ponb ¢u3uku M acTpOHOMHUM B IKOHOMHYECKOW, TEXHOJIOTMUYECKOW, COIMAIBHOM W STHYECKOU
cdepax IesTeNbHOCTH YelI0BeKa, POk U MECTO (PM3UKU U aCTPOHOMUH B COBPEMEHHOW HAyJYHOU KapTHHE
MHpa, 3Ha4YEeHUE OMUCATEIHHON, CUCTEMATU3NPYIOIIeH, OObICHUTENFHON W IMPOTHOCTHYECKON ()yHKIIHIA
(m3uueckoil TeOpuH, poiib (U3NYECKOH Teopun B (OPMHUPOBAHWH IIPENCTABICHUN O (usmueckon
KapTUHE MUpPa, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEJCTABIIEHUH O IPUPOJIE.

MexnpeaMeTHbie CBSI3U.

Wzyuenne kypca ¢usmku yrimyOnéHHOro ypoBHS B 11 Kitacce OCyIIecTBISieTCS C Y4ETOM
cofiepKaTebHBIX MEKIPEIMETHBIX CBA3€Hd C KypcamMH MaTeMaTHKH, OHOJIOTMH, XHUMHH, reorpaguu u
TEXHOJIOTHH.

Mesicnpeomemmnoie nOHAMUA, C6AZAHHBIE C U3YUEHUECM MEMOO06 HAYUHO20 NO3HAHUA: SBIICHUE,
Hay4yHbli (akt, runoreza, ¢uMUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIONEHHE, OSKCIEPUMEHT,



MOJIETTUPOBAaHNE, MOJENb, U3MEPEHHE, OIPEIIHOCTH U3MEPEHUH, U3MepUTENbHbIE TPUOOPHI, HU(PpPOBas
nabopaTopusi.

Mamemamuka: peuieHue CUCTEMBI ypaBHeHUH. TpuroHomerpudeckie QyHKIUU: CHHYC, KOCHHYC,
TaHTEHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPBI M MX MPOEKUWH HA OCH
KOOpIMHAT, CJIOXKEHHE BEKTOpoB. IIpom3BomHbie »sneMeHTapHbIX (yHkumid. [lpusnaku mnogobus
TPEYTOJIbHHUKOB, ONpe/esIeHIE TUIOLIAIN MIIOCKUX QUTyp 1 00bEMa Terl.

Buonozun: snextpudeckue SBICHHUS B >KUBOW IPHPONE, KojeOaTeNbHBbIE ABHKEHUS B KHBOM
MPHUPOAE, PKOJOTHUECKUE PUCKU IMIPH MPOU3BOJICTBE DIIEKTPOIHEPTHHU, JJICKTPOMATHUTHOE 3arps3HEHHE
OKpY’Kalolllel Cpenbl, YJIbTPa3ByKOBas JUArHOCTUKA B MEAULMHE, ONTUYECKUE SBIEHHUS B JKHUBOU
MpHUpoJe.

Xumusn: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTaJUTM4ecKasi CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
00pa30BaHuUsl KPUCTAJUIMYESCKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

Teozpaghua: marHuTHBIC TIONIOCa 3€MJIM, 3aJI©KM MAarHUTHBIX pyl, (QOTOChEMKA 3eMHOU
MMOBEPXHOCTH, cericMorpad.

Texnonozus: mpuMeHEHNE TTOCTOSIHHBIX MarHUTOB, JIEKTPOMATHUTOB, DJIEKTPOABUTATEND SIKOOH,
TeHepaTop MepeMEHHOro TOKa, MHAYKIIMOHHAS 11e4b, JIMHUW dJIEKTpoIlepeay, SJIeKTPOIBUTaTelNb, pajap,
pasnoNpuEMHHEK, TEIeBU30p, aHTeHHa, Tenedon, CBY-nieub, ynbTpa3ByKoBas AHAarHOCTHKA B TEXHHKE,
MIPOEKIIMOHHBIN amnmapat, BOJIOKOHHAs ONTHKA, COIHEYHas OaTapesi, CIIyTHUKOBbIE IPHUEMHHUKH, sepHas
SHEPreTHKa U IKOJIOTHYECKHE ACTIEKThI €€ pa3BUTHSL.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3yJabTAaThl OCBOCHUS y4eOHOro mpeaMera «PDu3nKay MOIKHBI OTpakaTh TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPCHHEH MO3UITUCH JTHYHOCTH, CHCTEMOMN
LEHHOCTHBIX OPHEHTALN, MO3UTHBHBIX BHYTPEHHHUX YOEXIEHHH, COOTBETCTBYIOIINX TPAIUIHOHHBIM IIEHHOCTSIM
poccHiicKkoro oOIIeCTBa, PACIIMPEHHE XM3HEHHOTO OIBbITAa M OIbITa JEATEIBHOCTH B IIpOLECCE peaslu3aluu
OCHOBHBIX HalpaBJIeHUIN BOCIIUTATEIbHOI E€STEIbHOCTH, B TOM YUCIIE B YACTH:

IrPa’kAAHCKOr0 BOCIIMTAHUSA:

e  cOpPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3MIUU O0YYaroUmIerocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIeHa

poccuiickoro o0IecTBa;

®  MPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEYECKUX TYMaHHUCTHYECKUX U IEMOKPATUYECKUX IIEHHOCTEI;

® TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECax I'PakKJaHCKOTro OOIecTBa, y4acTBOBATb B

CaMOYIIPaBIIEHUH B 00pa30BaTeIbHOM OpPraHnu3al|y;
° YMEHHE B3aHMO}]CI7]CTBOBaTb C COHHaJIbHBIMHU HHCTUTYTaMH B COOTBETCTBUH C HX q)yHKIlI/ISIMI/I n
Ha3HauYEHHUEM;
®  TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM AEATEIbHOCTH.
NATPUOTUYECKOr0 BOCTIMTAHMSA:
e  chOpPMUPOBAHHOCTH POCCHHCKOMN IPaXkIaHCKOW MJICHTHYHOCTH, ATPUOTU3MA;
° HNEHHOCTHOC OTHOLIECHUE K TOCYAapCTBCHHBIM CUMBOJIAM, JOCTUKCHHUAM pOCCHﬁCKHX y‘{éHbIX B o0J1acTu
(U3UKH U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:
e  c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TOBEICHHS;
e  CIIOCOOHOCTh OLICHMBATH CHTYAalUIO M IPHHMMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHUCJIE€ B AEATENBHOCTU Y4EHOTIO;
e  OCO3HaHME JIMYHOI'O BKJIaJIa B IOCTPOEHHE YCTOMYMBOro OymyIiero.
3CTeTHYECKOr0 BOCIIMTAHUS:
®  3CTETHYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAs 3CTETUKY HAyYHOT'O TBOPYECTBA, NMPUCYIIET0O (HU3HMIECKOI
HayKe.
TPYAOBOr0 BOCIIUTAHMS:
e  JHTEpecC K pa3iuyuHbIM chepaM NpohecCHOHaTbHOH NeaTeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (DH3UKOH
U TEXHHWKOW, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyayiieil npodeccuu M pearn30BbIBATH
COOCTBEHHBIC KU3HEHHbIC TUIaHbI;
® TOTOBHOCTb M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00iacTH (GM3WKK HA MPOTSHKEHUH
BCEH JKU3HU.
3K0JOTHYeCKOro BOCIUTAHUS

e  chOpPMHUPOBAHHOCTH HKOJIOTHUECKOH KYNbTYphl, OCO3HAHHE TIIIOOATBHOTO XapakTepa SKOJIOTMYECKHX

mpobiem;
® [UIAHMPOBAHME M OCYLIECTBJIEHUE JEHCTBUH B OKPY)KAIOIIEH CpeAe Ha OCHOBE 3HAaHUS Lenei
YCTOWYHMBOT'O Pa3BUTHS YEIOBEUECTBA;

®  pacCIIMpEHHE OIBITA AESTEIFHOCTH SKOJIOTNYECKON HANPaBICHHOCTH HA OCHOBE MMEIOLIUXCS 3HAHUH 110
¢uznke.

LHeHHOCTH HAYYHOIr0 NMO3HAHUS:

e  CcHOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHA
(u3IIecKoil HAyKH;

®  OCO3HAHME IICHHOCTH HAYYHOH IESTENbHOCTH, TOTOBHOCTh B TPOIIECCE N3YUICHUS (PU3UKH OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEAOBATENLCKYIO JEATENBHOCTh HHIAUBUAYAIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI



Ilo3naBaTenbHBIC YHUBEPCATIbHBIC y4eOHbIe NeiiCTBUS
Ba3zoBble noruyeckue aeiicTeus:

CaMOCTOSTEIFHO (POPMYIIAPOBATh U aKTyaTH3UPOBATH IPOOIIEMY, paCCMaTPUBAThH €€ BCECTOPOHHE;
OTIPEAETIATh LeNU AeSITeNbHOCTH, 3a/1aBaTh MAPaMETPhl U KPUTEPUN UX TOCTUKEHHUS,

BBISBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPCUYHUS B PACCMATPUBACMBIX (PH3HUUCCKHX SBICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHHWS MPOOJEMBI ¢ YYETOM aHallM3a HWMCIOIIUXCA MATCPHANBHBIX |
HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JESTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB 1EJISIM, OLIEHUBATh PUCKU
TOCJIEICTBUN JCATEIHHOCTH,

KOOPJWHUPOBATh M BEHINONHATH PaO0OTy B YCIOBHSAX PEabHOIO, BHPTYAJILHONO ¥ KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINUICHUE MTPH PEIICHUHN KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBaTeIbCKHe AeliCTBUSA

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMH MOHATHSIMU M METOIAMHU (PU3HUUECKOI HAYKH;

BJIAJICTh HABBIKAMH Y4eOHO-HUCCIIEOBATENECKON M MPOSKTHON JMEATeIBHOCTH B O0NACTH (PUBHKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOIOB peLIeHHUs 3a1ad (pH3UYECKOro
COJIepIKaHUsI, TPUMEHEHHUIO PA3IMYHBIX METOOB MO3HAHUS;

BJIAZICTh BUAAMU ACIATCIIBHOCTHU 110 IMOJTYYEHHUIO HOBOI'O 3HAHUs, €TI0 UHTEPIPETAILUU, HpeO6pa3OBaHI/H’0 )51
NPpUMEHCHUIO B PA3JINYHBIX y'-Ie6HI)IX CUTyallusix, B TOM YHCJIE€ IPU CO3JaHUN yqe6Hbe IPOCKTOB B
obnactu puzukwy;

BBIABJIATE TPUYUHHO-CJICACTBEHHBIC CBA3UM W aKTyaJIU3UPOBATh 3aJa4dy, BbIABUI'aTb TI'UIIOTE3Y eé
peuIeHusl, HaXOAUThb ApPryMEHTBHI IJId A0Ka3aTCIbCTBa CBOUX yTBep)K}IeHPIﬁ, 3aaaBaTb MapaMeTpbl U
KPUTEPUH PEIICHHS;

AHAJIM3UPOBATH IIONYYCHHBIC B XOAE pELICHMS 3aJaud Pe3yibTaThl, KPUTHYECKU OLCHHBATh KX
JIOCTOBEPHOCTB, IPOrHO3MPOBATh H3MECHECHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 331a4i B 00Pa30BaTE/IbHOM ACATEILHOCTH, B TOM YHCIE MPH
U3y4eHUH QU3UKH;

JIaBaTh OLICHKY HOBBIM CHTYaLIHsIM, OLICHHUBATH IPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTD 3HAHMS [0 (PU3UKE B IPAKTHICCKYIO 001aCTh KU3HEACATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00J1aCcTel;

BBIIBUT'aTh HOBBIC UCH, IIPEIAraTh OPUTHHAIBHBIC [TOAXOABI M PELICHHUS;

CTaBUTH MPOOIEMBI U 3a/1a4H, IOIYCKAIOIIHE aTbTePHATUBHBIC PELICHHSL.

Pabora ¢ uHpopmanueii:

BJIaJIeTh HaBBIKAMU MONYy4eHHs HHOPMAIUH (U3NYECKOTO CONEPKAHMUS U3 HCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSATETIBHO OCYIIECTBIATH IOWCK, AHAINW3, CHCTEMAaTH3aLlHUI0O M HHTEPIpETalio HH(OpMaIHUu
Pa3INYHBIX BUIOB U (OPM MpeNCTaBICHHUS;

OLICHMBATh JOCTOBEPHOCTH HH(OpMALHH;

UCIIONB30BAaTh CPEACTBA HMH(OPMAIMOHHBIX ¥ KOMMYHHKALMOHHBIX TEXHOJIOTMH B pEIICHHH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpraHM3allMOHHBIX 3agady C coONIofeHHeM TpeOoBaHHH
SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TMTHEHBI, pecypcocOepe}eHrs, IPaBOBBIX U ITHYECKUX HOPM,
HOpM HH(OPMAIIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOrO COAEPXNAaHHWsA B DasNUYHBIX (opMmarax ¢ y4E€TOM HA3HAYCHHS
nHGOPMAIUK U LEJIEeBOH ayUTOPHH, BEIOMpas ONTHMAIBHYIO ()OpMY NPENICTABICHHS U BU3yaIH3aLliH.

KoMMyHHKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe NeiicTBUSA:

OCYIIIECTBIISITH OOIIEHNE HA YPOKaX (pU3NKH M BO BHEYPOUHOHN IESTEILHOCTH;

pacIio3HaBaTh NPEIIOCHIIKN KOH(DINKTHBIX CUTYAIIMH U CMSATYaTh KOH(DIUKTHI;

Pa3BEPHYTO 1 JIOTHYHO MU3JIaraTh CBOIO TOUKY 3PEHHMS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB;

TIOHMUMATh U UCIOJIB30BATh MPENMYIIECTBA KOMaHIHOW M MHANBUIyaIbHON paboTHI;

BEIOMPATh TEMATHKY U METOABI COBMECTHBIX NEHCTBUI ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KIOr0 WIeHa KOJIEKTHBA,

MIPUHUMATh LEIU COBMECTHON NEATENbHOCTH, OPTaHU3OBBIBATH M KOOPJIWHHPOBATH NEHCTBHA MO €€
JOCTIDKEHHIO: COCTAaBJIATh IJIaH ACHCTBUM, paclpenensaTb poOJd C y4ETOM MHEHHH YYaCTHHKOB,
00CyX/1aTh Pe3yNbTaThl COBMECTHOH PabOTBI;



OIICHMBAaTh KAadecTBO CBOETO0 BKJIAJa M KaXJIOro y4JacTHHKAa KOMaHIbl B OOIIMHA pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM,;

Ipe/ylaraTb HOBBIE NMPOEKTHI, OLEHHWBATH HJEH C MO3UIMM HOBU3HBI, OPUTMHAIBHOCTH, NMPaKTHYECKON
3HAYUMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPATETMUECKOE IIOBEJEHHE B PA3IM4YHBIX CHUTYyalUsX, IPOSABIATh
TBOPYECTBO M BOOOpaXKEHUE, ObITh MHUIINATHBHBIM.

PeryasiTuBHBIe YyHHBepcalbHbIe yueOHbIe IeiicCTBHS
Camoopranusanus:

CaMOCTOATEIBHO OCYIIECTBIATh II03HABATENbHYIO NEATENbHOCTh B 001acTU ()M3UKU U aCTPOHOMHUHU,
BBIABJIATH IPOOJIEMBI, CTaBUTh U (JOPMYINPOBATh COOCTBEHHBIE 3a1aUl;

CaMOCTOATEIBHO COCTaBJIATH IUIAH PELIEHMS PACYETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH BBITOTHEHUS
NPAKTUYECKOH PaboThl ¢  Y4€TOM HMEIOIIMXCS PECcypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
HPEATNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIIUpsTh paMKH y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHUI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PELICHUE;
OLICHMBATh NIPHOOPETEHHBIH OIBIT;

cr1oco0CTBOBaTh (HOPMHUPOBAHUIO U IIPOSABICHUIO SPYIUIMU B 00JacTH (DM3UKH, IOCTOSHHO IOBBIIIATH
CBOW 00pa30BaTeIbHBIA U KyJIbTYPHBIH ypOBEHb.

CaMOKOHTpOHb, 3M0[IHOHaJ'lLHLIﬁ HHTCJJICKT:

JlaBaTb OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH COOTBETCTBUE
Pe3yNbTAaTOB LEISM;

BJIAQJCTh HABBIKAMH IIO3HABATEIBHOW pEQIECKCHM KaK OCO3HAHMSA COBEPIIACMBIX JICHCTBUH U
MBICJIUTENIBHBIX [TPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM;

UCIIOJIb30BaTh NPUEMBI Pe)ICKCHH JUTS OLEHKH CHTYAIHH, BHIOOPA BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHMMATh MOTHUBBI U ApIYMEHTBI APYTUX [IPU aHAJIU3€E PE3YJIbTaTOB EATEILHOCTH;

NPUHUAMATH ce0sl, IOHUMasi CBOU HEIOCTATKU M JJOCTOMHCTBA;

IIPUHMMATh MOTHUBBI U ApIYMEHTBI APYTUX [IPU aHAJIU3€E PE3YJIbTaTOB JEATEIbBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTUX HA OIMIMOKH.

B mporiecce AOCTHKEHHS JIMYHOCTHBIX PE3yNbTATOB OCBOCHMS MPOrpaMMbl MO (DU3HMKE VISl YPOBHS CPEOHETO
obmiero 00pa3oBaHHs y OOYYAIOIIMXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIM HHTEIUIEKT, MPEeIIoIararonii
c(hOpMHUPOBAHHOCTB:

CaMOCO3HaHMsI, BKIIOYAIOIIET0 CIOCOOHOCTh IOHMMATh CBOE OMOLMOHAIBHOE COCTOSHHE, BUJCTH
HaIpaBIICHUs Pa3BUTHUS COOCTBEHHON SMOIMOHAIILHON chepbl, ObITh YBEPEHHBIM B ce0e;
CaMOperyIUPOBaHHsI, BKJIIOYAIONIEr0 CaMOKOHTPOJb, YMECHHE NPUHHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBE/ICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K IMOLMOHAIBHBIM H3MCHCHHSM K IPOSIBIATH THOKOCTS,
OBITb OTKPBITHIM HOBOMY;

BHYTPCHHE!l MOTHBAIlWM, BKIIOYAMOIICH CTPEMJCHHEC K IOCTIDKCHHIO LIENH M YCIEXY, ONTHMH3M,
HHULHATHBHOCTB, YMEHUE ACHCTBOBATH, HCXOMS U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKJIIOYAIONICH COCOOHOCTD IIOHMMATh 3MOLMOHAIBHOE COCTOSHHE IPYTHX, YYHUTHIBATH €r0
[PH OCYIIECTBICHUH OOLICHHUSI, CIOCOOHOCT K COYYBCTBHIO H COICPEIKHBAHUIO;

COLMANBHBIX HABBIKOB, BKIIOYAONIMX CIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C IPYTHMH JIEOIBMH,
3a00THUTBCS, IPOSIBIIATH HHTEPEC U Pa3peIlaTh KOH(IUKTEL.



HPEJMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 11 knacce npenMeTHbIC pe3ybTaThl HA YIIIyOIEHHOM YPOBHE IOJKHBI OTPaXKaTh
cOPMUPOBAHHOCTH Y 00YUAIOMINXCST YMEHHM:

[IOHMMATh POJb (DPU3UKK B SKOHOMHYECKOHW, TEXHOJIOTMYECKOW, COI[MAJIBHOM M ITUYCCKON
cdepax AEATETHHOCTH YENOBEKa, POJb M MECTO (M3UKH B COBPEMEHHOW HAay4YHOW KapTHHE
MHpa, pOJIb aCTPOHOMHHU B MPAaKTHUYECKOW JEATENbHOCTH 4YeNOBEKa W JajbHeHIleM Hay4HO-
TEXHUYECKOM DPa3BUTHH, 3HAUCHHUE OMUCATENLHON, CUCTEMATU3UPYIONIEH, OOBICHUTETHHOH U
MPOrHOCTHYECKOW (PYHKIIUH (DU3MUYECKON TEOPHM — DJICKTPOJAUHAMUKY, CICIHAIBLHON TECOPUU
OTHOCHUTEIBHOCTH, KBAaHTOBOH (H3MKH, poNb (QU3NYECKOH Teopun B (OPMUPOBAHHUU
MpeACTaBIeHU 0 (U3NYECKON KapTHHE MHpPA, MECTO (U3MUYECKOW KapTHHBI MHpa B OOIIEM
PALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUM O IPUPO/IE;

pa3nuyath YCJIOBHS NPHUMEHHUMOCTH Mojened (U3MYEeCKHX Teld M MPOIECCOB (SIBICHUH):
OTHOPOJHOE JJIEKTPUUECKOE M OAHOPOJHOE MAarHUTHOE IOJIA, TapMOHMYECKHE KojeOaHus,
MaTeMaTUYeCKU MAasSTHHUK, HACANbHBIA TNPYXKWHHBI MAasTHUK, TapMOHUYECKHUE BOJHEI,
WJCATbHBIA KOJIeOaTebHBIA KOHTYP, TOHKas JMH3a, MOJCICH aTomMa, aTOMHOro sjpa u
KBaHTOBOM MOJIEIIN CBETA;

paznuyaTth ycIoBHUS (TpaHMIBI, O0JACTH) MPUMEHUMOCTH (HM3MYECKHX 3aKOHOB, TOHUMATH
BceoOIuit Xxapakrep GpyHIaMEHTAIBHBIX 3aKOHOB M OIPAHUYEHHOCTh UCIIONB30BAHUS YACTHBIX
3aKOHOB;

AHAM3UPOBATh M OOBSCHSITH 3JIEKTPOMArHUTHBIE TIPOLIECCHI U SIBJICHHUSI, HCIIOJIb3ysI OCHOBHBIC
TIOJIOKEHHST M 3aKOHBI JJIEKTPOJMHAMHKHN ¥ CIIEHATBHON TEOPUH OTHOCHTENHHOCTH (3aKOH
COXpaHEHMs DJIEKTPUUECKOTro 3apsja, cuia Ammepa, cuiia JIopeH1ia, 3aKoH 3JIEKTPOMArHUTHON
nHAYKOuY, npaBwio Jlenna, csa3p DIC caMOMHAYKIIMU B DIIEMEHTE AIIEKTPUUECKOH Iern CO
CKOPOCTBIO M3MEHEHUSI CHJIBl TOKa, MOCTYJaThl CHEUUAJBHONM TEOPHUH OTHOCHUTEIBHOCTH
OWHIITEIHA);

aHANMM3UPOBATh M OOBSACHATH KBAHTOBBIE IIPOLIECCHI W SIBICHUS, HCIOIB3YS IOJOXKEHHS
KBaHTOBOW (u3uku (ypaBHeHHe DiiHIITeHHA 115 PoTosddexrta, MEepBhIi U BTOPOH MOCTYIaThI
bopa, mpuHIMI coOoTHOMIEHWs HeomnpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MAacCOBOTO YHMCENI U 3HEPIHMM B SJIEPHBIX PEAKUHUSAX, 3aKOH pPaJuOAKTUBHOIO
pacriaza);

OIMCHIBaTh (DU3NYECKHE TPOILECCHl W SBJICHUSA, HWCHONB3YS BEIWYMHBI HAMPSHKEHHOCTH
3JIEKTPUYECKOr0 TOJS, MOTEHUHMAT AJIEKTPOCTATHYECKOrO0 IOJs, PAa3HOCTh IOTEHIIMANIOB,
3JIEKTPOABMKYILASL CUJIA, MHAYKLIMS MArHUTHOTO IIOJIA, MarHUTHBIM IOTOK, cwia Ammepa,
WHIYKTUBHOCTb, OJJIEKTPOJBIIKYILAsl CHJIA CAMOUHIYKLMH, 3HEPrusi MACHUTHOIO IOJIS
MIPOBOHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TIONHAS YHEPTHUSI, YHEPTHSI TIOKOSI CBOOOTHON
YaCTHIIBL, YHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHMCIIO | 3P S/Apa, YHEPTHUS CBS3H SJIPa;
OOBSICHATH OCOOEHHOCTH TPOTEKaHUS (PU3MUECKUX SBIICHUI: SIEKTPOMArHUTHAS WHIYKIIUS,
CAaMOWHIYKIIMS, PE30HAHC, WHTepdepeHurns BONH, JUPPAKOUA, IUCTEPCHs, IOIHOE
BHyTpeHHee oTpakeHue, poroanekrpudeckuii apderrt (pororddexr), anpda- u Gera-pacnambt
siep, raMMa-u3lydeHne siaep, (U3NYecKhe MPHHIUIBI CIIEKTPATFHOIO aHamM3a U PaboThI
nasepa;

OTPENENATh HAIIPABJIECHUE UHIYKIIUM MAarHUTHOTO TOJISl IPOBOJHUKA C TOKOM, CUJIBI AMIIepa U
cuibl JlopeHua;

CTPOUTH N300pakeHue, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOHW JTMH30M, U PACCUUTHIBATH €r0
XapaKTEPUCTHUKY;

MIPUMEHATH OCHOBOIIONATAI0IINE ACTPOHOMUYECKUE MMOHATHUS, TEOPUU U 3aKOHBI IS aHANIU3a U
00bsICHEHUsT (U3MUECKUX MPOLIECCOB, NMPOUCXOIINX B 3BE3NAX, B 3BE3NHBIX CHCTEMax, B
MEKTaTaKTHYECKOW Cpefie; NBIKEHHsI HeOSCHBIX Tell, IBONIONHH 3BE3]1 U BeeleHHoM;



MIPOBOJIUThH HCCIIEIOBAHUE 3aBUCUMOCTEH (DM3MYECKHX BEIMYUH C HCIOIB30BAHHEM MPSIMBIX
M3MEPCHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PHMKCHPOBATh PE3yJbTaThl MMOTYYCHHOM
3aBUCHMOCTU (PM3MUECKMX BEIMYWH B BUC I'paUKOB ¢ y4EroM aOCOMIOTHBIX MOTPEITHOCTEH
M3MEPEHHUM, JeTaTh BEIBOJIBI IT0 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOANTE KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCIIMYUH, IIPU 3TOM BI)I6I/IpaTI> OINTUMAJIBHBIN
MCTOJA HU3MEPCHUA, OLICHHUBATH a6COHIOTHI>IC U OTHOCHUTCIILHBIC IIOTPCIIHOCTHU MPAMBIX U
KOCBEHHBIX U3MEPEHHUI;

MIPOBOAUTH OIIBITBI II0 IIPOBEPKE HpeILJ’IO)KCHHOﬁ TUIOTE3bI: IUIAHUPOBATH JSKCIICPUMCHT,
COOMPATh AKCIICPUMEHTAIILHYIO YCTAHOBKY, aHAJIU3UPOBATh ITOJyYSCHHBIC PE3YJIBTATHI U JIENIATh
BBIBO/] O CTAaTyCC Hpel[.]]O)KeHHOﬁ THUIIOTEC3bI,

OMUCBIBATE METOABI IMTOJTYYCHUS HAYUYHBIX ACTPOHOMUNYCCKUX 3HaHHI71;

co0MoaTh mpaswiia 0E30MacHOro TPyAa MPH MPOBEJCHUN HCCIICIOBAHUN B pPaMKax y4eOHOTO
AKCIIEPUMEHTA, TPAKTHKyMa U Y4eOHO-UCCIIEMOBATEIBCKONM M TPOEKTHON NEATeThHOCTH C
HCIIOIb30BaHUEM W3MEPUTEIbHBIX YCTPOUCTB U JIAO0OPATOPHOr0 000pPYA0BaAHUS;

peliaTh pacuéTHbIC 3aJa4M C SIBHO 3aJaHHOW M HESIBHO 3aJJaHHOW (PM3UYECKOW MOJICIbIO: Ha
OCHOBaHWM aHaJiM3a YCJOBHS BbIOMPATh (PU3MUECKUE MOJICNH, OTBEUAIONHe TPeOOBaHUSAM
3a/la4i, TPUMEHSATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUECKUX TEOPHUI
Ipru HCIOJB30BAHMM MAaTEMAaTUYCCKHUX MCETOJOB PCHICHHA 3aJad, IMPOBOAWUTH pvaé’TLI Ha
OCHOBaHWM HMCHOIIUXCA MTaHHBIX, aHAJIU3HUPOBATH PE3YJIbTATbl U KOPPEKTUPOBATH METOABI
peuIeHus ¢ y4ETOM NOJYyYEHHBIX PE3YJIbTATOB;

pemaTth KadyecTBEHHBIE 3a/1a4M, TPeOyIole MPUMEHeHHs 3HAaHUK W3 Pa3sHBIX pa3fesioB Kypca
(U3MKH, a TaKKEe MHTErPallMi 3HAHUH W3 JPYIHX MPEIMETOB €CTECTBEHHO-HAYYHOrO IIMKIIA:
BBICTPAaWBaTh JIOTUYECKYIO IEMOYKY PpACCY)KIEHHH C OMOpod Ha W3y4EeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MYECKHUE SIBICHUS;

HCIOJIb30BaTh TEOPETUYECKUE 3HAHMSA JUIS OOBSICHEHHWS OCHOBHBIX TPHHITUIIOB PabOTHI
HM3MEPHUTEIHHBIX MPHOOPOB, TEXHUYECKUX YCTPONCTB M TEXHOIOTHIECKIX MPOIECCOB;
MIPUBOIUTH MPUMEPHI BKJIaIa POCCHICKHUX M 3apYOXKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHANM3UPOBATh M OICHWBATH TOCIEACTBHS OBITOBOW W IPOHU3BOJCTBEHHOHW [ESTETHHOCTH
YeIToBeKa, CBA3aHHON ¢ (PM3MYECKUMH TIPOIECCaMH, C ITO3UIIHHA SKOJOTHIECKON Oe30IMacHOCTH,
MIPEJCTABIEHUH O PAllMOHAJIBFHOM IMPHUPOOIOIB30BAHUH, a TAKKE Pa3yMHOM HCITONB30BAHUHT
JMOCTH)KEHUH HAYKW W TEXHOJOTHH [T JabHEHIIero pa3BUTHS YeJI0BEYECKOr0 O0IIEeCTBa;
MIPUMEHATh Pa3IHYHBIE CIOCOOBI pabOTHI ¢ WHQOpMaIeld (QU3NUECKOTO COACpXKAHUS C
WCIIONb30BAaHNEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTWHA, MPH 3TOM HCIIONB30BaTh
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOIMH JUTS TIOWCKA, TEepepadOTKH W TPEIbSIBICHUS
y4eOHOH W HAy4YHO-TIOMyJSPHOH WHGOPMAIMK, CTPYKTYPHPOBAHHUS W WHTEPIPETAIIUU
nH(popMaIuy, TOIYYEHHOH W3 pa3IW4YHBIX HWCTOYHHKOB, KPHUTHYECKA AaHAIIM3WPOBATh
MoNy4yaeMylo WH()OPMAIMIO W OIEHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHHKA WH(OpMAIIHH;

MIPOSIBIISITh OPTaHHU3AIMOHHBIC W TTO3HABATENFHBIE YMEHUSI CAMOCTOSTENFHOTO MPUOOpETEHUs
HOBBIX 3HAHH B MIPOIIECCE BBHITOIHEHUS MPOEKTHBIX U Y4eOHO-HCCIeIOBATEIhCKUX PadoT;
paboTaTth B TpymIe C HUCIONHEHWEM Pa3IUYHBIX COIHMAIBHBIX POJEH, IIaHUPOBATh PabOTy
TPYIIIBI, PAIMOHAIBHO PACIIPENeNsITh JeITeIbHOCTh B HECTAHIAPTHBIX CUTYAIlUsIX, aJeKBaTHO
OLIEHWBATh BKJIQJI KAXIOTO U3 YIaCTHUKOB IPYIIIIBI B PEIIIEHHE pacCMaTPUBAEMON MTPOOIIEMBL;
MIPOSBIISITh MOTHBAIUIO K Oymymiell mpodecCHOHANBFHON NESITETHhHOCTH M0 CIIEIHANTBHOCTIM
(hM3UKO-TEXHUIECKOTO MPOdHUIIS.






TEMATHYECKOE IINTAHUPOBAHHUE 11 KJTACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. 9JIEKTPOJANHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Htoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBASI ®PU3UKA

4.1 KoprmyckynsipHO-BOTHOBOM JTyaiin3m 15 Bubmmorexa LIOK
' PHyCRyIEp o https://m.edsoo.ru/39859¢f1
bubmmoreka [{OK
42 Dusitia atoma > https://m.edsoo.ru/39859¢f1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Wroro mo pazueny 25
Paznea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3UKHN
bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PUSHUYECKHAN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVIAHUPOBAHHUE



IHOYPOYHOE IINIAHUPOBAHHUE 11A KJIACC

KoaudecTBO 4acoB

[pakr DJIeKTPOHHbIE
Ne aTa aTa H(PpoBLIE
Tema ypoka KonTpo uueckn | [ A uupp
n/n Bcero JIbHBIE e H3y4eHns q’aKTquCKO oﬁpasoBaTe.Hbele
padoThl pador no nnaHy o M3y4Y€HHMsI | pecypchl
bl
B3anmopeiicTBre TOCTOSTHHBIX MarHUTOB
bubmmoreka [{OK
1 Y MTPOBOJIHUKOB C TOKOM. MarautHoe 1
https://m.eds00.ru/487a8593
nose. ['unore3a Ammepa
BexTop MmarunTHOI nHAYKOINH. [TpuHITHT
2 cyme 111)031/1 1704 MaFHI/ITH}I:i(X noneﬁp 1 bubmorexa OK
yrep H . ' https://m.edsoo.ru/4clabcch
JIvHUY MarHUTHOW MHIYKITUN
3 MarauTHO€ 1oJie MPOBOIHUKA C TOKOM. 1 bubnuoreka [IOK
OnbIT Opcrena https://m.edsoo.ru/d35d5262
bu6mmoreka [IOK
4 Cuna Amiiepa, e€ HanpaBJIEHUE U MOOYJIb 1
P P ol https://m.edso0.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amriepa. 1 bubnunoreka [JOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUILIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJjue
b K
8 Pemenue 3amau 1 nomoreka O

https://m.edsoo.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

bubmuoreka [JOK

o Pabora cuumet Jloperua https://m.edsoo.ru/d518be4b
bubnuorexa [JOK
10 Pemterme sazat https://m.edsocIJ_.Iru/936l7bd9
MarsuTtHoe€ 110Ji€ B BEIlIECTBE.
11 DeppoMarHeTUKH, Ha;I::CI:/I ) Bubnuorexa LIOK
https://m.edso0.ru/30ff9608
JMaMarHeTHKA
12 OcHoBHBIE CBOMCTBA (peppOMarHeTUKOB. bubnuoreka [JOK
[Ipumenenue peppomMarHeTukoB https://m.edso0.ru/0b58190a
13 Pemenne 3aga4 nmo reme "MarautHoe bu6moreka [IOK
rose" https://m.edso0.ru/5b55c307
14 Pemenne 3aga4 nmo reme "MarautHoe bu6moreka [IOK
rose" https://m.edsoo.ru/41c4ae8a
15 SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH. bubnuoreka [IOK
[ToTok BekTOpa MarHUTHOM MHIYKIIMHU https://m.edsoo.ru/b3efa0cl
bubmuorexa [JOK
16 SAC mraykH https:// m.edso;I ru/48150bd8
17 3aKOH 3JIEKTPOMAarHuTHOM MHAYKLIIMHU bubnuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 O/JIC uHAYKUMH B ABMKYIIUXCS bubnunoreka [JOK
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bubnuoreka [JOK
20 Pemterite saza https:// m.edsocl)l. ru/4dfda618
bubnmuoreka [JOK
21 llpasio Jletiia https:// m.edsocI)_.[ ru/bbc22726
22 WNupykruBHOCT. KaTymika bubnuorexa [IOK



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HHAYKTUBHOCTHU B ICIIH IMTOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

Asnenue camounaykiuu. J/C

bu6mmoreka [{OK

23 CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMarHuTHOE M0JIe https://m.edsoo.ru/b3cOad1l
bubmmoreka [{OK
25 Pemterme saza https:// m.edsocl)_.[ ru/88f69d2b
26 O06o001IeHre U cucTeMaTU3aIus 3HaHUM bubnuoreka [JOK
o Teme "DNeKTpoIMHaMHKa" https://m.edso0.ru/76484025
97 KonTponsnas padora Ne 1 o teme bubnuoreka [IOK
"OnexrpoauHaMuka" https://m.edsoo.ru/8ae09b98
28 KonebarenpHas cucrema. CBOOOIHBIC bu6moreka [IOK
KoJiebanus1. ['apMoHnYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtunueckoe n fTMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87ce9498
DHepreTuveckoe onvcanue. BoiBo
S BuSmorera LIOK
https://m.eds00.ru/e3c99692
SHEPTreTUYECKOTO ¥ KHHEMaTHYECKOTO
OTIMCAHUS
bu6mmoreka [JOK
31 AMIIHTYZa 1 pasa Konebammi https:// m.edsocl)l. ru/7a0c439a
ITepuona u yacTora kosnebanui. [lepros
MaJIbIX CBOOO/THBIX KOJICOaHMIA
32 MaTeMaTquCIJjoro MasaTHuKa. [lepuon bubmorexa HOK

CBOOOJIHBIX KOJI€0aHUH PYKUHHOTO
MasiTHUKA

https://m.edsoo.ru/e0399319
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33 3aryxaromue KojaeOanus. BeiHYyXIeHHBIC bubmmoreka [JOK
Kosnebanus. PezoHanc https://m.edsoo.ru/72e93d09
bu6mmoreka [{OK
4 AB
3 TOKOTICOARIA https://m.edsoo.ru/6add2644
bu6mmoreka [{OK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHnueckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorexa HOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
37 O060061eHre u cucTeMaTu3alus 3HaHun bubnuoreka [IOK
o Teme "Mexanndeckue Kosebanus" https://m.edso0.ru/eb84182f
DneKTpOMarHUTHBIE KOJICOaHUsI. bubmuorexa [JOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTUTYbI
39 3apsija KOHJIEHCATopa C aMILTUTYAON bubamorera LOK
P 8 p % https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHHMS SHEPTUH B UJICATIBHOM bubnuoreka [JOK
KOJIeOaTeIIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolue JIeKTpOMarHuTHbIE
YXAIOM P bu6mmoreka [JOK
41 KoJieOaHus. BeIHYXICHHBIC
https://m.edso0.ru/5e668619
AIIEKTPOMArHUTHBIE KOJIeOaHUS
42 [lepemennslii Tok. Pesucrop u bubnnoreka [JOK
KOHJEHCATOP B LIEMH EPEMEHHOIO TOKa https://m.edso0.ru/84836152
43 Karyimka HHIyKTUBHOCTH B LIENU bubnuoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa Juist SIEKTPUYECKON Lenu bubnunoreka [JOK

NEPEMECHHOT'O TOKaA

https://m.edsoo.ru/8bae38e6
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MomHOCTb IEPEMEHHOTO TOKA.

45 AMIUIUTYIHOE U JEUCTBYIOIIEE 3HAUCHUE bubmorexa LIOK
YA A yromt https://m.edsoo.ru/lcacéc4c
CUJIBI TOKA U HAIPSHKEHUS
46 Pe3oHaHc B dIIEKTpUYECKON LiENH bubmmnorexa [TOK
P H https://m.edso0.ru/087506df
bu6mmoreka [{OK
47 P
Clietme saat https://m.edsoo.ru/al16836a4
WneansHenif TpanchopMaTop.
48 I1 OI/I3BOHCTB£ ne(be;faqa I/Ipl'IOT eOsieHue bubnmorexa LHOK
P > TP P https://m.edso00.ru/f97418ae
ANEKTPUIECKOI YHEPTUHU
DKOJIOTUYECKUE PUCKH ITPU
49 MPOU3BOJCTBE JIEKTPOIHEPTUH. bubnuorexa [JOK
KynsTypa ncrons3oBanus https://m.edsoo.ru/a6f74d93
ANIEKTPOIHEPTUH B TIOBCEAHEBHOM JKH3HU
bu6mmoreka [IOK
50 P
CHICHHE 33 )14 https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
CHlCHHe 3aj1ad https://m.edsoo0.ru/7cab59f8
O00011eHre U cucTeMaTU3alus 3HAHUN
52 o TeMe "DIEeKTPOMAardHuTHbBIE Eubmaorexa HOK
" P https://m.edsoo.ru/401024a9
KOJIeOaHUsA
53 MexaHn4decKkHe BOJIHBI. XapaKTEPUCTUKHU bubnunoreka [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
. bubmuoreka [JOK
54 CBoJicTBa MEXAaHNYECKUX BOJIH
https://m.edso0.ru/d9ae1000
bu6mmoreka [JOK
55 . X
3ByK. XapaKTePHUCTUKH 3BYKa https://m.edso0.ru/138b6f09
b K
56 WudpasByk u ynprpas3syk. LllymoBoe nommorexa L10

https://m.edso0.ru/7380038f
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3arpsi3HEHHE OKPY)KAIOIICH Cpe/Ibl

57 Pemenue 3anau bubmmorexa [JOK
https://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHuTHbIE BOJIHEL. M3mydeHue bubnuorexa [JOK
3JEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxana sneKTpOMarHUTHBIX BOJIH.
60 [TpuMeHeHue IIeKTPOMarHUTHBIX BOJIH B bubnrotexa LIOK
https://m.edso0.ru/49belf9e
TEXHHUKE U OBITY
[IpuHIATIB paTUOCBS3U U TEICBUACHHUS.
61 P;)JIHOHOK&HII)/ISI. DNIEKTPOMarHUTHOE bubnmorexa [JOK
. https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKpYKarolel cpebl
62 Kontponbras padoTta Ne 2 o teme bubnuoreka [IOK
"Konebanus 1 BoiHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEWHOTO bubnuoreka [IOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHUE 3aKOHA
64 MPSIMOJIMHEIHOTO pacpoCTpaHEHHUS Bubmmorexa LIOK
https://m.edsoo.ru/ea32d455
cBeTa
65 OTtpaxenue cBera. [lnockoe 3epkaiio. bubnunoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTeb
66 npenomwiieHus. [lonHoe BHyTpeHHEE Bu6mmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenpHbIi yro nojaHoro
BHYTPEHHETO OTPAKECHUS
67 Peurenue 3agau Ha TpUMEHEHUE 3aKOHOB bubnunoreka [JOK
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OTpaXXEHUs U IPEJIOMJIICHUS CBETA

https://m.edsoo.ru/49d830a9

68 Xox mydeil B npusme. [lucnepcus cera. bubmuorexa [IOK
CnoxHblii coctaB 6enoro ceera. Llper https://m.edsoo.ru/d8elc3be
69 JInnu3bl. @OKYCHOE PACCTOSHUE U bubnuorexa [JOK
ONTUYECKAs CUJIA JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenne n3oOpakeHUM B JIMH3aX U bubnuorexa [JOK
HX CUCTEMaX. YBEJIUYEHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenune 3anau Ha mocTpoeHue
71 N300paKeHM, MOJIy4aeMbIX C IIOMOIIIBIO Bubmuorexa LIOK
- https://m.edso0.ru/5a868f09
72 ['ma3 xak onruyeckas cucrema bubamorera LOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipeaenst bu6moreka [IOK
MPUMEHUMOCTH T€OMETPUYECKON OTITUKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS bubamorera LOK
https://m.edsoo.ru/f32aab06
bubnuoreka [IOK
7 Jlucniepens ceera https:// m.edsoc%.I ru/lel6cc6e
bubnmuorexka [JOK
70 Hurepgepertus ceera https:// m.edsoc%.I ru/5fc0c638
77 KorepeHnTHble HCTOYHUKHU. Y CIIOBUS bubnunoreka [JOK
HaOII0ICHUS] MAKCUMYMOB I MUHUMYMOB https://m.edsoo0.ru/c6416d48
bubmuoreka [JOK
8 Pemere safa https:// m.edsocl)l. ru/3061de2b
bubnmuoreka [JOK
7 Tpuverere urTepdepertn https:// m.edsocI)_.[ ru/668edbc8
80 Jlndppaxis caeta bubnuorexa [IOK

https://m.edsoo.ru/12ed04b5
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81 Hudpaxnuonnas pemeérka. Y cioBue bubmuorexa [IOK
HAOJIOIEHUS TI1aBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [{OK
82 Pemterme sazat https://m.edsoo.ru/d58c411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonapusanus cera https://m.edsoo.ru/e9890fe9
bubmmoreka [{OK
84 Pemmerme a2 https://m.edso0.ru/c56c8158
85 CBeToBbI€ SIBIIEHUS B IPUPO/IE Bubnuorexa LIOK
https://m.edso0.ru/0b36363d
86 O06o001enre U cucTeMaTru3aIus 3HaHUH bubmuorexa [JOK
o teme "Onrtuka" https://m.edsoo.ru/8a14748b
87 KonTponsnas padora Ne 3 o teme bubnuoreka [IOK
«Onrtuka» https://m.edso0.ru/82315dd4
['paHuLIBI TPUMEHUMOCTH KJIIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOTUHAMUKH U bubmorexa LOK
https://m.edsoo.ru/c9bd77ch
MPUHIIUIT OTHOCUTEIHOCTH
89 [ToctynaTel cnenuaibHON TEOPUHN bubnuoreka [JOK
OTHOCHUTEILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BpEMEHHOW MHTEPBAI.
[IpeobpazoBanus Jlopenmna. Ycimoue
90 H[I))I/IIII/III;HOCTI/I. OTHO(I?I/IT:HLHOCTB bubmmorexa [JOK
https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJICHHE BpEeMEHU
U COKpaIIeHHUE JITHHbI
o1 DHeprusi U UMIYJIbC PEISITUBUCTCKON bubnuoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MacChl ¢ SHEPTUEN U UMITYJIbCOM bubnunoreka [JOK

peHHTHBHCTCKOﬁ YaCTHUIIbI. 3Hepr1/151

https://m.edsoo.ru/b6258ffa
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IIOKOA

93 PaBHOBECHOE TEIIOBOE U3IyUEHUE bubmmorexa [JOK
ya https://m.edsoo0.ru/f54035a5
bubmmoreka [{OK
94 3axon cmemenms Buna https://m.edsoo.ru/1c5ff752
95 I'unotesa M. [linanka o kBaHTax. bubmmoreka [{OK
DoTOHEI https://m.edsoo.ru/a5ffa218
bubmmoreka [{OK
% JHEpru W UMITYIILC poTOHA https://m.edsoo.ru/7fb307ec
97 ®ororddext. OnbiTel A. I'. CTonerona. bubnuoreka [IOK
3akonsl poTodhdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHne DUHIITEWHA AJIsI
98 dorosrddekra. "Kpacnas rpannma” Bubnuorexa LTOK
- RP p https://m.edso0.ru/01ef4556
dhoTtorddekra
bu6mmoreka [IOK
99 .0 I1. H. JIe6
Jlapierue caera. OmbiTh! coeiena https://m.eds00.ru/64b4f966
. bu6mmoreka [IOK
100 B
OJIHOBBIC CBOMCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bounusr ge bpoiinsg. /imHa BOIHBI e
101 b OI\/'IJ'ISIII[/I aI:)«:Me bl f)[6HaCTI/I ! bubmorera [JOK
p p p N https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMK IBYDKYIICHCS YaCTUIIBI
. bubnuoreka [JOK
102 K -
OPIYCKYTAPHOBOTHOBOM LyaTH3M https://m.edsoo.ru/8ccab62a
bubnuoreka [JOK
103
Jlapakiusi SNCKTPOHOB Ha KpHCTaLTax https://m.edsoo.ru/30dbal8c
Crenudrka U3MEpEeHU B MUKPOMHEPE.
i p . p Vp bu6mmoreka [JOK
104 CooTHollIeHUs HEOTIpeAeIEHHOCTEN

I'eiizenOepra

https://m.edsoo.ru/65783dec
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bubmuoreka [JOK

105 P
CIICHNE rPAQHICCKUX 32131 https://m.eds00.ru/e70195hd
" bubnuorexa [JOK
106 P
CUICHHIE PACHETHBIX Sa/ad https://m.edsoo.ru/ee9h3182
KonTpomnsHas padora Ne 4 mo Temam: i 110K
HOJIHOTEKA
107 "O CTO", "K -
CHOBR! ’ ,,OpHYCKyMp Ho https://m.edsoo.ru/c3de891a
BOJIHOBOU JyaJiu3M
OMBITHI 1O UCCIIETIOBAHUIO CTPOCHUS
bubmmoreka [{OK
108 aToma. [TmanerapHast MoieTTh aTOMa
https://m.edso0.ru/312h750a
Pezepdopna
bu6mmoreka [IOK
109 IT b
OCTYIIATRL bopa https://m.edsoo.ru/404dfa9a

110 Buner ciekrpoB. CriekTp ypoBHEH bubnuoreka [IOK
SHEPruu aroMa BoAopoja https://m.edsoo.ru/cf74bl1a

111 CHoOHTaHHOE U BBIHYKICHHOE U3TyYEHUE bubmuorexa [JOK
CBeTa https://m.edso00.ru/f945d85¢

bu6mmoreka [IOK

112 JI

asep https://m.edso0.ru/2288a0c4
Hyxnonnas moneins aapa I'eiizenOepra-
el A P P bu6mmoreka [JOK
113 HBaneHko. 3aps 1 MacCoBOE YHCIIO
https://m.edsoo.ru/34ada5de
sapa. M3oTonel. PagnoakTMBHOCTD
3aK0H PaJIMOAKTUBHOTO PaCIajia.

114 CBoiicTBa HOHU3UPYIOLETO U3TYyYEHUSI. bubnunoreka [JOK
Brnusinue painoakTUBHOCTH Ha KUBbIC https://m.edsoo.ru/aab98bef
opranu3mbl. JlozuMeTpus
DHeprus CBA3U HYKJIOHOB B si7Ipe.

115 Snepusie cuibl. Jledekt maccl spa. Bu6mmorexa LIOK

SnepHsle peakuu. SnepHble PEaKTOPHI.

https://m.edsoo.ru/ff1758d0
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[Tpob6nemsbl ynpaBisieMoro
TEPMOSJICPHOTO CHHTE3a. DKOJIOTHIECKHE
ACIICKTHI PAa3BUTHS SIACPHON IHEPIreTUKU

MerTo1bl perucTpanyu U UCCIIeI0BaHUsA
3JIEMEHTAPHBIX YaCTHILI.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUA.

bu6mmoreka [{OK

116
bapuoHbI, ME30HBI U JIENTOHBI. https://m.edsoo.ru/1ac08a5h
[IpencraBnenne o CTaHAapTHONW MOJEIH.
KBapk-rirooHHas MOJIenb aipOHOB
®wusuka 3a npenenamMmu CTaHIapTHOU
117 Mozenu. TéMHas Matepust U1 TEMHAs bu6moreka [IOK
sHeprus. EnuncTBO pusmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 DTanbl pa3BUTHS ACTPOHOMUHN. 3HAYEHUE bubnuoreka [IOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
119 0OBSICHEHUS IPUPOIBI KOCMUYECKHUX bubnuoreka [IOK
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIIEIOBAHUI
CoBpeMeHHBIC ONITHYECKUE TEIECKOTIBI,
bu6mmoreka [JOK
120 pagroTeNIeCKOIbl, BHEaTMOC(hepHas
https://m.edso0o.ru/4877aale
aACTPOHOMHUS
121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue bubmuoreka [JOK
3BE3/bI, INIAHETHI, UX BUINMOE IBMKCHHUE https://m.edsoo.ru/aac588eb
Conneunas cucrtema. ComHIe.
122 CosiHeuHasi akTUBHOCTb. VICTOUHMK Bu6mmorexa LIOK
L https://m.edso00.ru/22748eb4
sHeprun CoJIHLIA U 3BE3N
N bubmuoreka [JOK
123 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.

https://m.edso00.ru/42169944
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Jlnarpamma "creKTpagbHbIA KJIACC —
CBETUMOCTD"

124 3Be3/1pl IJ1ABHOM MOCJIE10BATEILHOCTH bubnuorexa LIOK
https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoeHue 3BE3 .

125 CoBpeMeHHbIE NPEACTaBICHUS O bubnuorexa [JOK
MPOUCXOKACHUH U 3BoJfonu CoJTHIIA U https://m.edsoo.ru/d09da494
3BE31. DTarbl KU3HU 3BE3]T
Muneunsiii [Iyre — Hama ['anakTuka.

126 Tuns! ranaktuk. Y€pHbIe ABIPHI B SApax brbmmorexa [OK

https://m.edsoo.ru/7cd10a0a
TaJTaKTUK
Bcenennas. Pacmiupenne BeeneHHOM. BuGmiorexa LOK

127 3akon Xa06na. Teopust bosmbIoro httos://m.edsoo.ru/3dbdfod2
B3pbIBa. PemkTOBOC M3ITyuyeHnE

128 Macmrabnas cTpykrypa BeenenHoii. bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

N bu6mmoreka [IOK

129 Hepeménnsie mpo6iieMbl aCTpOHOMHUHT httos://m. edsoo.ru/d37d9ffe
DU3NYECKUH TPAKTUKYM 10 TEME

130 "HccmeqoBaHue MarHUTHOTO IT0JIS Eubmorexa HOK

" https://m.edsoo.ru/67361aef
MOCTOSIHHBIX MarHuTOB

131 ®u3NUEeCKUi IPAKTUKYM IO TEME bubnuoreka [IOK
"U3mepenue cuibl Ammepa" https://m.edsoo.ru/fcae91e9
Ou3nyecKuii MPakTUKyM 1O TEME

132 "HccnmeqoBanue SBIECHUS https://m.edsoo.ru/c36658da
ANEKTPOMAarHUTHOM MHIYKIIUHU"

133 Du3nYeCKUil MPAKTUKYM IO TEME bubnuorexa [IOK

"HccmeqoBaHue SIBICHUS

https://m.edsoo.ru/b8fh6391
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CaMOMHTyKIIUH"

@u3NYEeCKUN PAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOTHBIX

bu6mmoreka [{OK

134
KoJIeOaHUI HUTSHOTO U IPYKUHHOTO https://m.edso0.ru/5d159d35
MasiTHUKOB"
Pu3NYECKU IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBanne SHEPTUH B brbmmorexa [OK
peodp I,), https://m.edsoo.ru/a28026bd
MPYKHHHOM MasiTHUKE
®u3NYECKU IPAKTUKYM II0 TEME
136 "UccnemoBanue pabOTHl UCTOYHUKOB bubnmorexa LHOK
P " https://m.edso0.ru/89dc2d90
CBETa B LIETIH [IEPEMEHHOT0 TOKa
OU3NYECKUH TPAKTUKYM 10 TEME
137 "N3yuenue na lZlMeT 03’;‘4 3BYKOBOM bubamorera LOK
i " P P e https://m.edsoo.ru/b100661a
BOJIHBI
DU3NYECKUH TPAKTUKYM 10 TEME
138 "N3mepenue nokazaTelis MpeloMICHUS bubamorera LOK
I‘)‘ P https://m.edso0.ru/42569eal
CTeKJIa
DU3NYECKUH TPAKTUKYM 10 TEME
139 "N3mepenue (OKyCHOTO PacCTOSTHHS bubmorexa HOK
P Y " P https://m.edsoo.ru/b879fb3f
pacceuBaroIIuX JIMH3
Ou3nyecKuii MPakTUKyM 1O TEME
140 "Habnronenue audpaxiuu bubmorexa HOK
! APPAKIUH, .y https://m.edso00.ru/8b7ac737
UHTEp(EPEHIINH U MOJISIPU3aLUU CBETa
Ou3nyecKuii MPakTUKyM 1O TEME
"Onpenenenre UMNyabCa U SHEPTUU
ped Y P bubnmuoreka [JOK
141 PENATUBUCTCKUX YacTHUIL (110

dboTorpadusiM TpeKoB 3apsKEHHBIX
YaCcTHI] B MArHUTHOM TI0J1e)"

https://m.edso0.ru/63756¢c47
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Pu3NYeCKUH PAKTUKYM 110 TEME

142 "HcceqoBannue 3aBUCUMOCTH CUIBI TOKA bubmorexa LIOK
| https://m.edso0.ru/eb916f82
gepe3 CBETOHO/] OT HAPSHKEHUS
@u3NYECKU IPAKTUKYM 110 TEME
143 "UccnenoBanue criekTpa pa3peskeHHOTo bubnuorexa [JOK
aTOMApPHOI'0 BOJAOPOJA U UBMEPEHUE https://m.edso0.ru/ec651eb8
nocrosinHOM Punbepra"
@u3NYECKU IPAKTUKYM I10 TEME
144 "UccnenoBanue paanoakTUBHOTO (hoHA C bubmorexa HOK
) https://m.edsoo.ru/c3dabe6e
WCIIOJIb30BaHUEM JI0O3UMETPa
Pu3NYeCcKuil IPAKTUKYM IO TEME
145 "Habmronenus B Teneckon JIyHbl, MaHeT bubmorexa OK
. YHPL oy https://m.eds00.ru/1072021e
TYMaHHOCTEH ¥ 3BE3THBIX CKOTUICHUI
O06001IeHre U cUCTEMATU3ALNS 3HAHUN.
Ponb ¢pusuku u actpoHOMUU B
. . bu6mmoreka [IOK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
. . https://m.edsoo.ru/ad6ddeed
COITMATBHOM M ATHYECKOH chepax
JESITETLHOCTH YeJIOBEKa
O06001IeHre U cUCTEMATU3ALMS 3HAHUN.
147 Ponb 1 MecTo ¢pu3MKM 1 aCTpOHOMHH B bubmorexa HOK
. . R https://m.edsoo.ru/18f19f7c
COBPEMEHHOU HAYYHOU KapTHHE MUpPa
OO6o01eHre U cucTeMaTu3alus 3HaHUH.
Ponb ¢uszmyeckoit Teopuu B
(hopMUPOBAHUH MPEICTABICHUN O
. bubmuoreka [JOK
148 (hM3UYECKO KapTHHE MUPa, MECTO
. https://m.edsoo.ru/e7d400f4
(buznueckoil KapTUHBI MUpa B O0IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJCTABICHUN O IPUPOIE
149 O0001IcHNEe B CHCTEMATH3allUs 3HAHU I bu6nmoreka [JOK



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
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o teme "Kunematuka"

https://m.edsoo.ru/b032fc4b

O0001IeHME U CUCTEMATU3ALUS 3HAHUM

bubmuoreka [JOK

150
o teme "Kunemaruka" https://m.edso0.ru/4e31b507
151 O0o01IeHre U CHCTeMAaTH3alns 3HAHUN bubnmoreka [JOK
o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O060061eHre 1 cucTeMaTu3alus 3HaHui bubnnorexa [JOK
o Teme "CraTuka TBepA0TO Tena" https://m.edsoo.ru/3cca482e
O060011eHre U cucTEMaTU3aIMs 3HAHUM
153 o TeMe "3aKOHBI COXpPaHCHHS B bubmorera [JOK
" P https://m.edsoo.ru/32a4d1a0
MEXaHUKE
O06001enre U cucTeMaTru3aIus 3HaHUH
154 1o Teme "OCHOBBI MOJIEKYJISIPHO- bubmorexa OK
. " Y https://m.edsoo.ru/ed440ca8
KHHETUYECKOU Teoprun
O0001IeHne 1 cucTeMaTU3alis 3HAHUH
155 o Teme "TepmoanHamuka. TeraoBsie bubmorexa OK
. pMOA ) https://m.eds00.ru/c63f7c10
MaIlluHbI
O0001IeHne 1 cucTeMaTU3alis 3HAHUH
156 1o Teme "ArperatHpie COCTOSIHHS bubmmorexa [OK
P " https://m.edsoo.ru/1d36b5b1
BemecTBa. Ma3oBbIC MEPEXO/IbI
157 O06o00meHre B CHCTEMAaTH3alKs 3HAHUI bubmuoreka [JOK
o Teme "Dnekrpuieckoe nojue" https://m.edsoo.ru/3bf0def9
O06o01eHre 1 cucTeMaTru3aus 3HaHUK
" . . bu6mmoreka [JOK
158 o Teme "TloCcTOSHHBIN 2IIeKTPUYECKUIA
" https://m.edso0.ru/71453ee6
TOK
159 O060061eHre u cucTeMaTu3alus 3HaHu’ bubnuoreka [JOK
1o reMe "Toku B pa3nuuHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o0meHre 1 cucTeMaTru3amys 3HaHUH bubmuoreka [JOK

o TeMe "MarautHoe noJe"

https://m.edsoo.ru/3b4c06ae
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161 O06o01IeHre U crucTeMaTu3alus 3SHAaHUH 1 bubmmoreka [JOK
110 TeMe "DNeKTpOMarHuTHast MHAyKIus" https://m.edso0.ru/053e2248
162 O0o01IeHne U cucTeMaTr3anus 3HaHU| 110 1 bubmmoreka [JOK
Teme "MexaHnudeckue koaebanus" https://m.edsoo.ru/d6310bfd
163 O06o01IeHre ¥ cCTeMaTU3alus 3HAHUN 1 bubmmoreka [JOK
110 TeMe "DJIeKTpOMarHuTHble KoneOaHus" https://m.edsoo.ru/5e2bb83d
O06o001eHre U cucTeMaTr3aIus 3HaHU 10
164 | teme 'I'Ill\/[exaHquCKHe u ’ 1 brmmorexa [OK
| https://m.edsoo.ru/96a7a2dd
AJIEKTPOMATrHUTHBIC BOJTHBI
165 O06001enre U cucTeMaTru3aus 3HaHUH 110 1 bubmuorexa [JOK
teme "OnTtuka" https://m.edso0.ru/52ad1603
166 O06001eHre U cucTeMaTr3aIys 3HaHUH 110 1 bubnuorexa [JOK
teme "OcHoBbl CTO" https://m.edsoo.ru/5beclc65
O060011IeHre U cucTeEMaTU3alMs 3HAHNUI 110
167 | reme "KopmyckyasipHO-BOJHOBOH 1 Bubnmorexa [IOK
" https://m.edsoo.ru/f7¢59d38
ITyaJIi3M
168 | Hrorosas koHTposbHas paboTta Ne5 1 Bubmmorexa [JOK
https://m.edso0.ru/1f511654
O060011eHrEe U cUcTEMaTU3aLMs 3HAHUI 11O
169 | teme "dusnka aTOMHOTO s/pa U 1 Bubmmorexa LIOK
" https://m.edso0.ru/905c5ce0
AIIEMEHTAPHBIX YaCTHI]
170 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 bu6mmoreka [JOK
1o TeMe "DNeMeHThI acTpodu3uKku" https://m.edsoo.ru/2bffb94c
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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MyHnuuunajibHas 0r/KeTHasi 001eo0pa3oBaTe/ibHas opranuzanusa CrapomaiiHcKasi CpeIHAs IKoJa Ne 2

MYHMIHMIAJIbHOro 00pa3zoBanusi «CrapomaiiHCKHii paiioH» Y IbSHOBCKOM 00/1aCTH

PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu [IIMO 3aMmecTuTENb AUpeKTopa no Y BP
yuuteneld GU3NKU, MAaTEMaTHKH U

WHQPOPMATHKH

[Iporokomn Nel Huxudoposa C.10.
oT « » aBrycra 2024r. « » aBrycta 2024 r.

PaGouass nporpamma
HaumenoBanue kypca: ¢pusuka (yriyOJeHHBIH YpOBEHb)
Knacc:_11 4
VYposenb ob11ero 00pa3oBaHusi: cpeaHee ooIIee 0opasoBaHue
Y4uutenb, TODKHOCTD: yUuTeIb (GU3UKH, Xanuy/utuH Uinbaap AMUP3STHOBUY
Cpok peanuzanuu nporpammbl: 2024-2025y. 1.
KonuuecTBo yacoB mo yueOHOMY TIany:  gcezo 170 uacoe 6 200, 8 Hedelio 5 yacos

[InanupoBanue cocTtaBieHO Ha ocHOBe: Pabowas mporpamma B cooTBeTcTBUU c llopsakom pa3paOoTku M yTBepkAeHUs (eaepaabHbIX
OCHOBHBIX 00111€00pa30BaTeIbHBIX MpPOTpaMM, YTBEPKAECHHBIM MpukazoM MuHuctepctBa mnpocBeuieHus Poccuiickoit ®enepauuu ot 30
ceHTsi0pst 2022 1. Ne 874 (3apeructpupoBad MuHHCTepcTBOM tocTuniu Poccuiickoit Denepanmu 2 HOs0ps 2022 1., perucTparoHHbIH No

70809).

@denepallbHbIl TOCYyIapCTBEHHBI 00pa30BaTEIbHBIA CTaHIAPT CPEAHEro OOIIero oOpa3oBaHUs, YTBEPXKICHHBIH NMPUKa30oM MUHHCTEPCTBA
obOpazoBanusi u Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan MUHUCTEpCTBOM IOCTHIMH Poccuiickoii
Oenepanuu 7 uroHs 2012 r., peructparmonubiii Ne 24480), ¢ usmenenusimu ot 12 aBrycra 2022 r. Ne 732 (3apeructpupoBan MUHUCTEPCTBOM

roctunu Poccuiickoit @enepanuu 12 centsops 2022 r., peructparoHabiid Ne 70034).

YTBEPXIEHO
Hupextop MBOO Crapomaiinckast CII No2

ITonosunkuna T. H.

ITpuxa3z Ne

OT «

» aBrycrta 2024r.

VYuebHuuk: @usnka: 6a30Bblif 1 yriayosieHHbIl ypoBeHb: yueOHuk/I'S1 Msikumes, bb byxosues, HH Cotckuii; nox pea. HA IlapdenTtreBoii.-

10-e 3. Crep.- Mockaa: [Ipceemenue, 2023.-432 c. : ni. —(kjgaccu4ecukit Kypc)

Pabouyto nmporpamMMy cocTaBuiI y4uTeNb (PU3UKH Xamuymiun U.A.




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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