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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha ypPOBHE CpeAHEro oOlmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€Trom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenvera «®u3uka» B 00pa3oBaTeNbHBIX —opraHm3anmsx —Poccuiickoit  @Denepamnuw,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IeTeIbHOCTHOTO noaxoxaa. [Iporpamma o ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YYUTHIBAET HEOOXOAMMOCTb pEaH3alMUd MEXKIIPEIMETHBIX
CBs3el (PU3UMKM C EeCTEeCTBEHHO-HAayYHBIMU YyueOHBIMU IpeaMeTramu. B Hell ompepenstorcs
OCHOBHBIC LIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEro oO0Iero odpa3oBaHus, IJIAHUPYEMbIe
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE, METallpelMETHbIe, MpeaMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

— IUIAHHpYEMbIE Pe3yJbTaThl OCBOEHMs Kypca (M3MKU Ha 0a30BOM ypOBHE, B TOM UHCIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUYEHUs;
— cojaepkanue ydyeOHoro npeamera «Ou3ukay 1mo rogam 00ydeHus..

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXaroliem MHpe.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Il €CTECTBEHHO-HAyYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (pU3UUeCKHe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBJICHHM, U3y4aeMbIX
XUMHEH, Ouosorueit, gusmueckoir reorpadueit u actpoHoMueil. Vcrnonp30BaHNEe W aKTHBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJIYYeHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3ydeHune ¢Gpu3nku BHOCUT OCHOBHOMW BKJIAJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MHpa 00ydaromuxcs, B GOpMHUPOBAHUE YMEHHM
NPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢husuku i ypoBHS CpeHEero o01ero o0pa3oBaHus MOJOKEH PSl UIIEH,
KOTOpBIE MOKHO pacCMaTpHUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypcC SIBJISETCS JJOTUUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3JesioB (U3UKHU, BKIIOUAET KaK BONPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepHuall Kypca GU3NKU 00beAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT MUCMoJb30BaHHE T'yMaHUTapHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIEHHE CBS3HM Pa3BUTUS (U3UKU C pa3BUTHEM OOILECTBA,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TakKe 00CYKIeHHs MPoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeaHEero ooiero odpazoBaHUs
ABIISIOTCS (u3MUeckue Teopuu ((opMHpOBaHHE MPEICTABICHHH O CTPYKTYpe MOCTPOCHHS
¢buznyeckoil Teopuu, poilu (PyHIAMEHTAJIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



MPEJICTABICHUSIX O TPUPOJIE, TPAHUIAX MPUMEHUMOCTH TEOPH, IJIS OMUCAHUs €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENTbHOCTHBIN MOIX0 B Kypce (PM3UKU pealln3yeTcs MPEKIe BCETro 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHUCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (Gu3uke OOBEAUHEHBI B OOIIMN CITHCOK
YUYECHHUECKUX TMPAKTUUYECKUX paboT. BrlaeneHue B ykazaHHOM IepeyHe J1adopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYHIECTBIICTCS YYaCTHUKAMH OOpa3oBaTEIbHOTO
nporiecca UCXOos U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHAlIeHUs KabuneTa ¢usuku. [Ipu s3Tom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUUMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
WCCJICIOBAHMSI 3aBUCHMOCTEH (DM3MYECKUX BEIMYMH W IMOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonpioe BHUMaHUE yIENSeTCs PEIICHUI0 PAacUETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu sTom
JUTSL PAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 3a/1aHHOM (PU3HUECKON MOJIETBIO,
MO3BOJIAIOIINE MPUMEHATh H3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM
SBIIIIOTCS 33JlaHUsl HAa OOBSCHEHWE TMPOTCKaHWS (PU3MYECKUX SBJICHHA W TPOIECCOB B
OKpYXarollel >XKU3HH, TpeOyromue BbiOOpa (pU3MUecKOW MOJeNu A CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHno y4eOHOTO Tmporecca 0a3oBbI YpOBEHb Kypca (M3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBHSIX MpeIMETHOro kaOuHera (U3WKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
buszuku JOMKHO OBITh HeoOXoaumoe JnabopaTopHoe O00OpYAOBaHHME 7S BBIOJHEHUS
YKa3aHHBIX B MpoOrpaMMe Mo (pu3uKe yUYSHUYECKHX NMPAKTHYECKUX PadOT U JIEMOHCTPAIMOHHOE
o0opyoBaHue.

JleMoHCTpanmoHHOEe 000pyHOBaHHEe (OPMUPYETCS B COOTBETCTBHH C IPHUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M OOECHEYMBAET MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
(GU3HMKEe KIFOYEBBIX JIEMOHCTpAIM JJIsi WCCIICOBAHHS HM3y4aeMbIX SIBJICHHH H IPOIIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaboparopHoe 00opynOBaHHE ISl YYEHHYECKHX MPAKTUYECKUX PabOT (popmMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IIM(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMH HENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

— (QopMmHpoBaHME WHTEpeca M CTpeMJICHHsS OOydJaromMXCsi K HAay9HOMY H3yUCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYyaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

— Dpa3BUTHE TPEACTAaBIEHUH O HAYYHOM MeToJe To3HaHus u  (opMHUpOBaHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

— (QopMHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ylibTaTa M3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (GOopMHpOBaHHE YMEHHH OOBICHITH SBJICHHUS C HCIIOJIH30BAaHUEM (DU3NUYCCKUX 3HAHUH H
HAyYHBIX JIOKA3aTeIbCTB;

— (¢dopMUpOBaHHE TIPEACTABICHUN O PO (PU3UKU ISl Pa3BUTHS APYTUX E€CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmxenne 3TUX Iiesield oOecriedrBaeTCsl pelleHHeM CIEAYIoIUX 3afad B Ipoliecce
M3YYeHHUS Kypca (U3UKU Ha YPOBHE CpeIHEro o0IIero oo0pa3oBaHus:



— TNpUOOpETeHHE CHUCTEMBbl 3HaHMUN 00 OOIMHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

— (¢opMupoBaHHE YMEHHI NPUMEHATh TEOPETUUYECKHUE 3HAHUA [UII  OOBSICHEHHS
busznyeckux SBJICHUM B NPUPOJE U JUIA NPUHATHUS MNPAKTHUYECKUX pELICHUN B
MMOBCEAHEBHOM XKU3HU;

— OCBOEHHE CIIOCO00B peUICHUS Pa3IUYHbIX 3a/1a4 C ABHO 3aJJaHHOU (hHU3MUECKOIl MOJIEIbIO,
3aJa4, IMOJPa3yMEBAIOIIUX  CAMOCTOATENbHOE CO3/aHue  (U3NYECKOM  MOjenH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

— TIOHMMaHHE€ (PU3UYECKHX OCHOB W MPHUHIUIOB JEUCTBUSA TEXHUYECKHX YCTPONCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

— OBJAJEHHE METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHMS W IMPOBEACHUS (U3MYECKHUX
HKCIIEPUMEHTOB, aHAJIHM3a U UHTEPIpPETaluy HHPOPMALIUH, ONIPEICIEHUS] JOCTOBEPHOCTH
MOJIy4EHHOTO PEe3yJIbTaTa;

— CO3JAaHHUE YCIIOBUHM IJIA Pa3BUTUS YMEHUW MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUYECKOMN
NeSITETLHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YpPOBHE CpeIHEro oOmiero oopazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka o npupone. Hayunbie MeToapl MO3HAHUSA OKpyXkaromero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouznueckue
3aKOHBI ¥ TEOpUU. | paHHIIBl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHINIT COOTBETCTBUSI.
Pors m mecro ¢u3uku B (QopMHUpPOBAHWM COBPEMEHHOM HAay4YHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JIeATEIBLHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTENLHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpenHssl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIMH HAa OCU CUCTEeMbl KoopauHaT. CloKeHHe NepeMelieHul 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MATEPUAIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. [[BrH>KeHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBask CKOPOCTb, JUHEHHas cKopocTh. llepuon u
yacrora oopanienus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUUECKOE NPUMEHEHHUE: CHOUIOMETP, JBH)KCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE IEpEIadH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue nBuxkeHus Tena, OpoImeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yyenne HepaBHOMEPHOT'O IBMIKEHUS C LIEJIBIO ONPEAETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOWIEHMSI  MEXKJIy — MYTAMM,  HPOWJCHHBIMH  TEIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE IPOMEKYTKM BpPEMEHHM MpPU PAaBHOYCKOPEHHOM JBUKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cymepno3unmu cui. Btopoit 3akon HerooTona st
MartepuanbHO Touku. Tperuii 3akoH HploTOHA /1St MaTepuanbHbIX TOYEK.

3akoH BceMupHoro taroreHusi. Cuna tsoxectd. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTHBIEHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOMALIMIIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmiynbsc MatepuanbHOM TOUKH (Teja), CACTEMBI MaTepUaIbHBIX ToueK. IMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprus MmaTepuanbHOW TOYKU. Teopema 00 W3MEHEHMU KHWHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos mOTEHIIMATBHON YHEPTHH B KHHETUUYECKYIO  OOpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO JABYX OJWHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHMYECKOW HSHEpruu Tena Ha
MIpUMEPE PACTSHKEHUS PE3HHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOfI TEOPHHU U UX OIIBITHOC 000CHOBaHHE.
BpoynoBckoe gaBmwxkenue. [Juddysus. Xapakrep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel W OOBICHEHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonnmdecTBo BellecTsa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uaeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa cpelHedl KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporecchl B UicaJibHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHHe U30MPOLIECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mognens onbita llTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY aBJICHUS ra3a Ha CTEHKHU cocya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO raza, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBI, IABJICHUS U TEMIIEPATypbl BO3/1yXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMU COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ n3MeHeHus. KonmnyecTBo TemioTel U pabota. BHyTpeHHss1 SHEprusi 0JHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeTIbHas
TEIJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI P TEILIONEpeaaye.

[TonsiTue o0 anmabatHoM mnpouecce. IlepBblii 3axkoH TepMmoauHamuku. I[lpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I 'padudeckas naTepnperanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennoble MamuHbL. [IpuHIUIBL KeHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEpIUn B
TeIu1oBbIX MamunHax. Koaddunuent noneznoro aeictBus terioBod Mammubl. ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpruM Tejla MpPHU COBEPIICHUH DPAOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUACOJEMOHCTpALINs).

M3MeHeHne BHYTpEHHEH sHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY pacUIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne wu KoHAeHcamus. Mcmapenume u  kumneHue. AOCOTIOTHAs |
OTHOCHTEJIbHAS BJIQXKHOCTh Bo3ayXxa. HachleHHbIl nap. YaenbHas TemiioTa mapooOpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopgHsbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBneHne W Kpuctainuzauus. Y aeiabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETP,
KAJIOPUMETpP, TEXHOJOTMU  IOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJeKTpUYeCKUWd 3apsia. JIBa Buaa SIEKTPUUYECKHUX — 3apsiIoB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. ToueuHblid  snekTpuyeckuidl  3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh snekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUUECKOM TToJie. JuaekTpuueckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. JHEPIus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpoCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUYECKAS 3aIlUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIIEHCATOP, KOMUPOBAIBHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DJNIeKTpOoCcTaTUYECKas 3allMTa.

JWdNEeKTPUKU B SJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIAd IUJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUECKUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOUHUKH TOKa.
Cuna toka. [IocTOsSHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIeKTpUUIECKOe COTIPOTHBIICHHUE. VYnensHOE COTIPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIAs CHJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) 2JIEKTpUIecKoi menu. KopoTkoe 3ambikaHue.



ONEeKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS METANIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBeHHass M MNPUMECHAas MPOBOJUMOCTb IOJYNPOBOAHHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpPAaxX WU pacjiaBax 3JEKTPOJIUTOB. OJIEKTPOJUTHUYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOATENIbHBIN pa3psal. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKM TOKa, JJIEKTPOHArpeBaTENIbHbIE IPUOOPBI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IJIOLIATU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3amMblKaHME TaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uzuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCA C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pusmyeckas BeEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M UX IMPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBMKEHHME B JKMBOW mpupone, 1udpdys3usi, 0cMOC, TEIII000MEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEauH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH M Ta3oB, JJIEKTPUUYECKHE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpAaHEHHUS UMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MaTE€pPHAalIOB, B TOM YHCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, AJIEKTpOHArpeBaTelbHblEe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMMOAEHCTBHE MNOCTOSIHHBIX MAarHUTOB. MarHuTHoe IIOJE.
Bekrop MaruuTHON MHAyKIMU. [[pUHIMIT Cyneprio3uiiuu MarHUTHEIX Tosieil. JInHuM MarHuTHOM
uHaykuu. KapTtuna amHui MarHuTHOM MHTYKIIUU TOJIS1 TOCTOSIHHBIX MarHUTOB.

MarsnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHUNA MHAYKIMU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOI'O MPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrue MPOBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BHMKEHUE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABUKYIIAS CUJIA UHIAYKIIUU. 3aKOH 3JIEKTpOMarHuTHou unaykiuu dapayaes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOJBMXKYIIAas Cujia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsl KaTYLIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJIEKTPOABUKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISE KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS 2IEKTPOMArHUTHON WHIYKITHH.

Paznes S. KosieOanus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA
Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
kosebanus. Ilepmon, wactota, amrumtyga W ¢asa konebanuil. I[IpyKUHHBIM MasTHUK.
MaremaTtnueckuii MasTHUK. YpaBHEHHE TrapMoHuYeckux KoseOanuil. [IpeBparienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYeCKUMH U DIEKTPOMAarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BBIHYXICHHbIE MEXaHHUECKUE KOJIeOaHusI.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE SIEKTPHUECKOW HHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AJeKTpodHepruu. KynbTypa HCHONIb30BaHUS
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HH.

TexHuueckue YyCTpoilCTBAa W TNPAKTHUYECKOE MPUMEHEHHE: JIIEKTPUUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHUYeCKHUI
MasITHHK).

HabGmonenue 3atyxaromux KojaeOaHuid.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuworpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKA UM HalpsyKEHUST OT BPEMEHH) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hccnenoanue 3aBUCMMOCTHY IIEpUOA MAJIbIX KOJI€OaHUH rpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMEHHOIO TOKa B LENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclIoBUA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHs
u juiMHa BOJIHBL. [lomepeunbie W mpojosibHBIE BONHBL WHTepdepenius u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS HM3JIyY€HHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)keHHe, MpeloMIIeHue, Moisipu3anus, Audpaknus, wuHtepdepenius. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 31€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUMIIBI paIuOCBA3M U TelIeBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHU4YecKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajgap, paJuoNpuéMHUK, TEIEBHU30pD,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHHE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habnronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Habmoienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYIOW M YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHNE CBETA B OJHOPOJHON cpejie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300pakeHUH B TIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpEJIOMIICHUS cBeTa. AOCOIIOTHBI IOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

CoOuparomue M paccewBaromue JUH3bl. ToHKass JmH3a. DOKYCHOE pAacCTOSHHUE W
onTHYecKas cuia TOHKON JMH3bL. [locTpoenue n3o0pa>keHuit B cCOOMPAIONINX U PACCEHBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [JudpakuuonHas pemérka. YcinoBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TTaJICHUH MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, ¢oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKON, BOJIOKOHHAs ONTHKA, Au(pakiuoHHAas
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U IperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHne. MoJiesib CBETOBO/IA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnu cera.

Hab6monenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEHIETKY.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB M300pakKeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pazgen 6. OcHOBBI cienMaJIbLHOM TEOPHUH OTHOCUTEIbHOCTH
['paHuibl IPUMEHUMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM TEopHH
OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTh MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINITEHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIIEHUE JJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHS TIOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u 3HEpruu POTOHA C €ro YaCTOTONH. DHEPTHsI U UMITYJIbC
doroHa.
OtkpeiTne u wucciaenaoBanne Goroddpdexkra. Omnbitel A. I'. CroneroBa. 3aKkoHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBa W NIpaKTHUECKOE NpUMEHeHHe: (poTo3nemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o -yactuul. Ilnanerapnas
Mozenb atoMa. [locrynarsr bopa. M3nyuenue u norsiouieHrue GOTOHOB MpHU MEPEXOJE aToma C
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Bunbl cnektpoB. CHEKTp YpOBHEH 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ge bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue ycTpOICTBA UM NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbIM aHaIu3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezeneHne JIMHBI BOJIHBI Jla3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTb CTPOEHHUsI  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHuo cocraBa paJuoakKTUBHOTO U3ITyYEHHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3TydeHus. BrusHue pagioakTUBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacnag. DIEKTPOHHBIH U MO3UTPOHHBIM OeTa-pacnaia. ['amma-uznydyenue. 3aKkoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES A1ED.
Anepubiii  peaktop. TepmosinepHblii cuHTe3. [IpoGieMbl M NEepCHEKTUBHI  SAEPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.
MeTto/1bl HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.
TexHnueckue ycTpolcTBa UM IPAKTHUECKOE MPUMEHEHUE: J03MMETp, kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTHI ACTPOHOMHUM M ACTPOPU3UKH

Ortanbl  pa3Butus acTpoHoMuu. llpukiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHE
aACTPOHOMHHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOMU
nocienoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOXACHNUHU U 3BoJtonu CoslHLa U 3BE311. DTambl KU3HU 3BE3I.

Muineunsbiii [1yTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ["anaktuke. Tunbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0606ma. Pa3Oeranme ranmaktuk. Teopus
bonbiioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOIMUYECKOW, COLMAIBbHOM U
THYECKOW cdepax MeATETbHOCTH 4YeloBEeKa, poJib M MecTO (U3MKM M acTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHMHE MHUpa, poJib (PU3MUECKOW TeopuH B (OPMHUPOBAHUU
npeCcTaBIeHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOM KapTHHBI MUPa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMM MaTeMaTUKH, OHOJOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBSI3aHHbIE C W3YYEHMEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHWE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINOJIEHHE,
HKCIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUECKUE (YHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMH,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue sBIEHUS B JKUBOM Npupoje, KojeOaTenbHbIe IBM)KEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AeWCTBUE paJMallud Ha JKUBbHIE
OpraHU3MBlI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIeKU MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUN 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOr0 TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpenmera «®dusuka» Ha ypoBHE cCpeaHero oOmero oOpa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYUTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInaHOCTHBIE PE3ybTaThl OCBOCHHUSA yueOHOro mpeamera «Du3uka» AOHKHBI OTPaXKaTb

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU

MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX

yOeXKIIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM pPOCCHHMCKOTO  OOILECTBa,

pacuIMpeHe XKU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTU B IpOLIECCEe peau3allid OCHOBHBIX

HaIlpaBJICHUH BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa’kIaHCKOro BOCIHTAHHUS:
— c(opMHUPOBAaHHOCTh TPAKIAHCKOW TO3MIUK OOYy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUUCKOTO OOIIECTBA;
— TPHUHATHC TPAAWIIMOHHBIX OOIIECYETIOBCUYSCKHX TYMAHHCTUYCCKUX U JIEMOKPATUUICCKUX
IICHHOCTEIA;
— TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Tpa’kJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;
— YMEHHE B3aWMOJICHCTBOBATh C COIHMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBHUH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;
TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;
2) NaTPUOTHYECKOT0 BOCIIMTAHUS
c(hOpMHUPOBAHHOCTH POCCUIMCKON TpaxTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

— IICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, OCTHKEHHSIM POCCHHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

— chOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;

— CHOCOOHOCTH OIIEHMBATh CUTYAIlMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCIIE B JICITEILHOCTH yUEHOTO;

— OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYasi SCTETUKY HAYIHOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

— HWHTEpeC K pa3nuyHbM cdepam mnpodecCHOHAIBHOW NeSTETPHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (M3UKON W TEXHUKOW, YMEHHE COBEpPIATh OCO3HAHHBIN BHIOOP Oymyrmieit
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

— TOTOBHOCTb U CIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

— copMHPOBaHHOCTh JKOJOTUYECKOH KYJIBTYPhl, OCO3HAaHHWE TJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

— IUTAHUPOBAHHME W OCYIIECTBICHHE JEHCTBUI B OKpYKAIOIIEH Cpelie Ha OCHOBE 3HAHUSA
1eJel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

— pacuiMpeHHe OmbITa JESATEIBHOCTH JKOJIOTUYECKOW HAmpaBIEHHOCTH Ha OCHOBE
UMEIOTNXCS 3HAHUMN TI0 (pu3mKe;



7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IEHHOCTH HAyYHOH JeSITENbHOCTH, TOTOBHOCTD B IIPOLIECCE U3yUECHUS (PU3UKU
OCYIIECTBIIATh HPOEKTHYI0 M HCCIEIOBATEIbCKYIO ICATEIFHOCTh MHIMBUAYAJIbHO U B
rpymnre.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aAKTYaIM3MPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEACIIATD LENH JEATEIbHOCTH, 3a1aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISBJIATh 3aKOHOMEPHOCTH M IPOTUBOPEYMs B paccMaTpUBaeMbIX (pu3nueckux
ABJICHUSX;

pa3zpabarbiBaTh IUIaH pEHIEHUs MpoOieMbl C y4€TOM aHajau3a HMMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTH, OLCHUBATh COOTBETCTBUE PE3YJBTATOB LEISM,
OLICHUBATh PUCKH ITOCIIEICTBUM IEATEIBHOCTH;

KOOPJIMHUPOBATb U BBINOJHATH PAa0OTy B YCIOBHSX pPEaJbHOIO, BUPTYaJIbHOIO MU
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble nccienoBareibcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBHIMU MOHATUSAMU U METOJaMHU (U3NYECKON
HAYKH;

BJIQJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIILCKON U MIPOSKTHOM JEATEIHHOCTH B OOJACTH
(U3HKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METO/IOB PEIICHUS
3a/1a4 PU3NYECKOTo COIeP KaHUS, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

BJIQJICTh BUJAMH JCSATEIHLHOCTH TIO TIOJYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
peoOpa3OBaHUI0 U NMPUMEHECHUIO B PA3IMYHBIX YUCOHBIX CUTYAIUAX, B TOM YHCIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TIPUIMHHO-CIICJICTBEHHBIC CBS3M M aKTYAIM3UPOBATH 3a]ady, BBIIBUTATH
TUTIOTE3Y €€ pelleHus, HaXOAUTh apTyMEHTHI JIJIs JIOKAa3aTelIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJNYYEHHBIC B XOJE pEIICHHUS 3aJadd  Pe3yabTaThl, KPUTHUYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 0Opa30BaTEIbHOU JCSITEIHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh NEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTHUUECKYIO 00IACTh KU3HEACSITENbHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1aUH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIAJICTh HaBBIKAMU IOJIy4eHUs] HH(POpMAUU (PU3MUECKOTO COAEPIKaHUS U3 UCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSTEJIBHO OCYIIECTBIATH IIOMCK, aHAalu3, CUCTEMAaTU3alUI0 U
MHTEPIIPETALNIO HH(POPMALIUK Pa3IMUHBIX BUAOB U (HOPM IPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;



UCIIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHH B
pELIeHNN KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTraHU3AI[MOHHBIX 33/1a4 C COOJIIOJICHUEM
TpeOOBaHUN SPrOHOMHMKH, TEXHHKH OE€30MacHOCTH, THTHEHBI, pPecypcocOepekeHus,
IPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIHOHHOH 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEpKaHHs B Pa3IMYHBIX QdopMmarax ¢ Y4ETOM
Ha3HaueHUs WHGPOpMAIMKM M IENIEBOW ayIAUTOPUH, BHIOWMpas ONTUMAIBHYIO (GopMy
IPE/ICTaBICHUS U BU3YaITH3aLIH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIUKTHBIX CUTYAIlMi U CMATYATh KOH(IMKTHI;
pPa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOYKY 3pPEHHUS C HUCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ MHIUBHyaIbHON paboThI;
BbIOMpPATh TEMAaTHKy M METOAbl COBMECTHBIX NIEHCTBUH C y4y€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEHN KaXKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LENH COBMECTHOW JESITEIBHOCTH, OPraHHU30BBIBATH M KOOPAMHUPOBATH
JENCTBUA 10 €€ NOCTHXKEHUIO: COCTaBIIATh IUIAH ACHCTBUN, PACIIPEAEIIATH POJIH C yUETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU PadOTHI;

OLIEHUBATh KaueCTBO CBOET0O BKJIAa/la M Ka)KJJOI'0 yYaCTHUKA KOMaH bl B OO pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh MJAECH C NO3MIMH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEACHHE B Pa3IMYHBIX CUTYyalHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIe yHHBepcaJIbHbIe yueOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO NESATEIBHOCTh B 001acTH (U3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTABJIATh IIJIaH PELICHUs PAacYETHBIX M KAYECTBEHHBIX 3aJad, IUIAH
BBITTOJIHEHUS TPAKTHUECKOW paboThl ¢ y4€TOM HMEIOIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelLIcHuE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO U TPOSBICHUIO DPYIUIMA B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQ/IETh HaBBIKAMM MO3HABATEJIbHOM pedUIeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;
YMETH OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX PH aHAJIU3€ PE3YIbTAaTOB IEATEIBHOCTH;



MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAJIW3€ PE3YJIbTaTOB EATEIbHOCTH;

pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OMIUOKH.
B nporiecce qocTHREHMS THYHOCTHBIX PE3yAbTATOB OCBOCHHSI IIPOTPAMMBI TT0 PU3UKE JIS

YPOBHSI CpeAHero oOuiero oopa3oBaHus y O00y4yarolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
WHTEIIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHHs, BKJIFOYAIOIIET0 CIIOCOOHOCTD ITOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS PAa3BUTHS COOCTBEHHOM AMOIMOHAIBHON cephl, ObITh YBEPEHHBIM
B ceOe;

caMOpEryJIMPOBaHMS, BKJIIOYAFOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTbh 3a CBOE IMOBEJCHHUE, CIIOCOOHOCTD aIaliITHPOBATHCSA K AMOIIMOHAIBLHBIM
N3MCHCHUSIM U HpOSIBJISITB FI/I6KOCTB, 6BITB OTKpLITBIM HOBOMy;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTPEMIICHHE K JIOCTMDKCHHIO ICNIM M YCIEXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISI U3 CBOUX BO3MOXHOCTEH;
OMIIAaTUuH, BKJIIO‘I&IOH.[CI\/JI CHOCOGHOCTB IIOHUMATh SMOIIMOHAJIBHOC COCTOSAHHC I[pyTI/IX,
YYUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHHs, CIIOCOOHOCTb K COYYBCTBHIO H
COIEePESIKUBAHHMIO;

COIIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIINX CHOCO6HOCTI> BI)ICTpaI/IBaTI) OTHOIIICHUIA C I[pyrI/IMI/I
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC M pa3peiaTh KOHPIUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K KOHLIY O6y‘IeHI/I$I B 10 kiaacce MPEAMETHBIC PE3YJIbTAThI Ha 0a30BOM YPOBHE OOJI’KHBI

oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKU B (HOPMUPOBAHHH COBPEMEHHOI
HAyYHOW KapTHUHBl MHpaA, B PA3BUTUHU COBPEMEHHOW TEXHUKM U TEXHOJOTUH, B
IIPAKTUYECKON AESITEIbHOCTHU JIIOCH;

YVUUTBHIBATh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (U3MUYECKUX MOJEJei: MaTepuaibHas
TOYKa, MHEpIHMAJIbHAs CUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE TeNO, HMJCalbHBIA Tras,
MOJIEJN CTPOEHUS ra30B, )KMJAKOCTEH M TBEPABIX TEN, TOUEUHBIH JIEKTPUUECKUN 3apsij
IpU pelIeHnn GU3NYECKUX 3a/]1a4;

pacrio3HaBaTh (pu3MYecKue sIBJICHUS (IPOILIECCH) U OOBICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJISPHO-KMHETUYECKOW  TEOpuHM  CTpPOEHUs  BellectBa U
NIEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHENHOE [BUKEHUE,
cBOOOJHOE MAJCHHUE TEJ, JBMKEHUE IO OKPY)KHOCTH, MHEpLUs, B3aUMOJAEUCTBUE Te,
Tuddy3us, OpoyHOBCKOE IBMKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX TeN, U3MEHEHHE
o0béMa Ten Mpu HarpeBaHUM (OXJAKICHHM), TEIJIOBOE paBHOBECUE, HCIIapeHHeE,
KOHJICHCALlNs, TUIABJIEHUE, KPUCTAJUIN3ALMs, KUIIEHHUE, BIIAXXHOCTh BO3/yXa, TOBBIILIEHUE
JABJICHUsI ra3a MpPH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXAY IapaMeTpamu
COCTOSIHUS T'a3a B U30IIPOLIECCaX, MEKTPU3ALNS TN, B3aUMOJECHCTBHUE 3aps/10B;

OIMUCBIBATHL MEXaHNYCCKOC JBUKCHHUC, NCITIOJIb3YA (1)I/ISI/I‘I€CKI/IC BCJIMYMHBI: KOOpAWHATA,

NyTh, MEpEMEUIEHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, HUMIIYJIbC TeTa,
KMHETHYecKasl SHeprus, MOTeHINAbHAsL SHEPTUs, MeXaHndyeckas paboTa, MeXxaHHYecKas
MOIIIHOCTD; TIPU OINHCAHUM MPABUIBLHO TPAKTOBATh (DU3UUYECKUNA CMBICI HCIOJIB3YEMBIX
BEJIMYMH, UX O0O3HAUEHUS W €IMHHIIBI, HaXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE TaHHYIO
(GUBUYECKYIO BETUYHHY C IPYTUMHU BETUIHMHAMU;

ONUCHIBAaTh M3yUYEHHBIE TEIUIOBbIE CBOWCTBA TN W TEIJIOBBIE SBJICHHS, HCIONb3YS
dbuznyecKkue BETUYHMHBI: JaBICHHUE raza, TeMIlepaTypa, CPeAHssl KHHETUYeCKash SHEPTus
XAaOTHYECKOTO  JIBIDKCHHS  MOJIEKYJ, CpeIHEKBaJpaThudHas CKOPOCTh  MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora raza, kKod(h(UIMEHT MOIe3HOTO



JNEUCTBUS TEIJIOBOTO ABUTATENS; MPU OMUCAHUM TMPABUIBHO TPAKTOBATh (PU3NYCCKUI
CMBICJT HMCTIOJB3yEeMbIX BEIWYMH, UX OOO3HAYEHUS W CIWHMIIBI, HaXOIUTh (POPMYJIBI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUECKYIO BETMUMHY C APYTUMU BEIMYUHAM;

OTHUCBHIBAaTh M3YYCHHBIC AJICKTPUYCCKHUE CBOMCTBA BEIIECTBA W DJICKTPUYCCKHUE SBICHUS
(TIporiecchl), UCTIONB3Ysl (PU3NYCCKUE BEIMYUHBL: SJCKTPUUSCKHUNA 3apsl, JIEKTPUIECKOE
noJie, HANpPsDKEHHOCTH TIOJIsA, TMOTEHIMAJN, Pa3HOCTh IOTCHIIMAIOB, IPH ONMHUCAHUHU
MPABUIILHO TPAKTOBATh (PH3UYECKHI CMBICT UCTIOIB3YEMbIX BEIHUWH, UX 0003HAYCHUS U
€IMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIHME JAaHHYHO (PU3UYECKYI0 BEIUYUHY C
JIPYTHUMH BETUYHHAMU;

aHAJIM3UPOBATh (PU3NUYECKHE TPOIECCHl U SBJICHHS, UCIOJIB3YS (DU3NYECKHE 3aKOHBI U
NPUHIUIBEL: 3aK0H BcemupHoro TtsaroteHus, |, |l m Ill 3akonsr HerooToHa, 3akoH
COXpPAaHCHHMSI MEXAaHWYECKOW OJHEPrHH, 3aKOH COXpPAaHCHHS WMITYJIbCa, MPHHIIMII
CYNEPIIO3UIIMK  CUJI, TIPUHIMII PABHOIPABUS HWHEPIHAIBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHUS BEUIECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpeIHEeW KUHETHMYECKOW SHEPruu TEIUIOBOrO JBW)KCHHS MOJEKYJI C aOCOIIOTHON
TEMIEPATypOi, TIEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHS JJICKTPUYECKOTO
3apsifa, 3akoH KynoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKCHHUE U YCIIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH,
OOBSCHATHL OCHOBHBIC TPUHIIMIIBI JEHCTBHUS MAIllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHS HMX O€30MaCHOTO HCIIOJIb30BAaHUS B MOBCEIHEBHOM
JKU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HMCCIICIOBAHHMIO (DU3UYCCKUX SBICHUM M TIPOIIECCOB C
UCIIONIb30BAaHUEM TPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, Mpu 3ToM (OPMYyIHUPOBATH
npoOiieMy/3aady W THIIOTE3y YYeOHOro OJKCIEPHMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;
OCYIICCTBIISATh TPSIMbIE W KOCBEHHBIC H3MEPEHHUS (U3NYCCKUX BEIUYHH, MPH STOM
BEIOMpATh ONTUMAIBHBI CIIOCO0 W3MEpPEHUS ¥ HCIIOJB30BaTh HM3BECTHBIC METOIBI
OIICHKH TMOTPEUTHOCTEH H3MEPEHUH;

UCCIICIOBATh 3aBUCHMOCTH MEXIYy (QHU3NYCCKUMHU BEIUYMHAMU C HCIIOJIH30BAaHHECM
MPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIBTATHI
MOJTYYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYUH B BUJAE TaOnuI U rpadukoB, nenaThb
BBIBO/IBI 110 PE3YJIbTaTaM UCCIICIOBAHHSI,

coOnrofath mpaBuiia OE30MAaCHOTO TPyAa MPU MPOBEIECHUU HCCIEIOBAaHUI B pamKax
yueOHOr0 JKCINEPUMEHTa, Y4eOHO-HCCIIEeNOBATEIbCKOW U MPOEKTHOW NEATENHHOCTH C
UCTIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;

pemiate pacu€THble 3aJaud C SBHO 3aJaHHOW (U3WYECKOW MOJENbI0, HUCIOIb3Ys
¢dusnyecKkue 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHAM3a YCJOBHS 3a/Ja4dl BLIOWPAThH
(bU3HYECKYIO0 MOJIETIb, BBIICTAThH (DU3HUECKHUE BEIUYMHBI U (OPMYJIIbI, HEOOXOAUMBIE ISt
e€ pemieHUs, MPOBOIUTH PACUETHl W OICHUBATH PEATHHOCTh IMOJYYEHHOTO 3HAYCHHUS
bu3nUECKOil BENTUYNHBL;

pemaTh KaueCTBEHHBIC 33J[a4H: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPECUMBYIO ICTIOUKY
pacCy)XJIeHHIl C OMOpol Ha H3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHe
SIBJICHHS,

UCIIOJIb30BAaTh TIPH PEIICHWH YYeOHBIX 3aJjad COBPEMEHHBIC HMH(OPMAIMOHHBIC
TEXHOJOTHH JUIsI TIOWCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMA U IPEICTABICHHS
yueOHOM ¥ HAYYHO-TIOMYJISIpHOIM MHGOpMAIUU, TOTyYEHHOW U3 Pa3IMYHbIX UCTOYHUKOB,
KPUTHYCCKH aHATM3UPOBATH TOJTy4aeMyro HH(pOpMaIIHIo;

MPUBOJUTH IPUMEPHI BKIIAJIa POCCHUICKUX H 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpPa, B pPa3BUTHE TEXHUKU W
TEXHOJIOTHH;



HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHHUA 110 (pI/I?)I/IKe B HOBCG,[[HCBHOfI AKU3HU TJIA
obecrieueHust 0e€30MacHOCTH MpHU  OOpameHun ¢ nOpudopaMu W TEXHUYECKUMHU
YCTPOMCTBAMH, JUJISi COXPAHECHHS 370POBbS U COOJIOACHHS HOPM OKOJIOTHYECKOTO
TIOBEJICHHS B OKPYIKAIOIIeH cpejie;

pa6OTaTB B TIpyHnii€ € BbIIIOJIHCHUCM Pa3JIMYHbIX COLUAJIbHBIX poneﬁ, IJIaHUPOBATh
paboTy TpyMIBI, paIlMOHAIBHO paCHpeneisaTh OO0S3aHHOCTH W IJIAaHUPOBATh
NeSITeIbHOCTh B HECTAHJIAPTHBIX CUTYAIIMSIX, aJeKBATHO OIICHWBATh BKJIAJ Ka)JOTO U3
YYaCTHUKOB TPYIIIEI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMEI.

K xonny oOyuenusi B 11 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (pU3UKU B (HOPMUPOBAHUH COBPEMEHHOI
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKM U TEXHOJOTHH, B
NPAaKTUYECKON JEATEIBHOCTH JIIOJIEH, LETOCTHOCTh U €AMHCTBO (PU3MYECKON KapTHUHBI
MUDA;

YYUTHIBATh TPAHMIBl TPUMEHEHHUS W3YYEHHBIX (U3UYECKHX MOJENeH: TOUYCHHBIH
AIIEKTPUYECKUI 3aps, JIyd CBETA, TOUEYHBIM MCTOYHUK CBETA, SiACpHAs MOJENb aroma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI[pa MPH pelIeHnH (HU3HUECKUX 3a7ad;

pacnio3HaBaTh (U3HUYECKUE SBICHUS (TPOIECCHh) U OOBSACHATH WX HA OCHOBE 3aKOHOB
DIIEKTPOAMHAMUKN WM KBAHTOBOH (DH3HMKH: SJIEKTPHUYECKass MPOBOAMMOCTbH, TEIUIOBOE,
CBETOBOE, XHMMHUYECKOE, MArHUTHOE JIeWCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMAarHuTHasi MHAYKLUSA, AEMCTBME MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM U
JOBUOKYUIUICS 3apsif, SJICKTPOMAarHUTHBIE KOJeOaHUS W BOJHBI, NPSIMOJIHHEHHOE
pacrpocTpaHeHHE CBETa, OTPaXXEHHE, IMpesloMIIeHHe, MHTepdepeHnus, Tudpakuus H
NoJIsIpU3aIus CBETa, JUcCHepcHs cBera, ¢oTodnekTpudeckuii 3gdekt (horoaddekr),
CBETOBOE JIaBJICHHME, BO3HUKHOBEHHME JIMHEMYaTOro CIEKTpa aroMa BOAOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTUBHOCTH;

ONMCHIBATh M3yYCHHBIE CBOWMCTBA BElIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKUE,
AJIEKTPUYECKYIO IPOBOJUMMOCTD PA3JIUYHBIX Cpel) M DJIEKTPOMArHUTHbBIE SIBICHUS
(mportiecchbl), UCHONB3Ys (U3MUECKHE BEIUMYMHBI: DIEKTPUYECKHM 3apsl, cuila TOKa,
AIIEKTPUYECKOE HAIPSDKEHUE, AJIEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTEHIINAJIOB,
AIIEKTPOABIKYIIAs cUjla, paboTa ToKa, MHAYKIMS MarHUTHOTO MOJIs, cuila Amrepa, cuia
JlopeHnia, MHAYKTUBHOCTh KaTYyLIKW, 3HEPIHsl dJEKTPUYECKOTO M MarHUTHOIO TOJei,
HEepUoJI U YacToTa KojeOaHUi B KojeOaTeIbHOM KOHTYpE, 3aps/l U CUjla TOKa B Ipoliecce
rapMOHMYECKHX AJIEKTPOMAarHUTHBIX KosieOaHMUH, (POKyCHOE paccTOsSHUE U ONTHYEcKas
CHJIA JIMH3BI, IPH ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT MCIOIb3YyEMBIX
BEJIMYMH, UX O0OO3HAUEHUs W €AMHMIIbI, YKa3bIBaTh (POPMYJbI, CBA3BIBAIOIINE JAaHHYIO
(GU3nMUECcKyro BEITMUUHY C IPYTMMHU BEIMUMHAMU;

ONKCHIBaTh HM3YyUEHHBbIE KBAHTOBbIE SIBJIECHUS W TPOLECCHI, MCMONb3Yys (pusnueckue
BEJIMUMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI U YAaCTOTa CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, IEPUOJ MTOSTypaciaja, YHEPIHs CBSI3M aTOMHBIX siJiep, PU OMMCAaHUU
MPABWJIBHO TPAKTOBATh (PU3NUECKUI CMBICIT UCHOIb3YEMbIX BEIMUUH, UX 0003HAUYEHUS U
€IMHUIIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3WYECKYIO BEIMUYUHY C
JPYTMMU BETUYMHAMU, BBIUYUCIISITh 3HaU€HNE GU3NYECKON BETUUHMHBI;

aHAJTM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, UCIONb3YS (PU3NUYECKHE 3aKOHBI U
OPUHLMIBL 3aKOH OMma, 3aKOHBI IOCJEN0BAaTEIBHOIO U MapajuIENbHOIO COEAMHEHHUS
MPOBOJHUKOB, 3akoH JDxoyns—JleHna, 3akOH SJIEKTPOMArHUTHOM WHIYKIMH, 3aKOH
NPSIMOJIMHEMHOIO  paclpOCTPAHEHUS] CBETa, 3aKOHBl OTPAKEHUS CBETa, 3aKOHBI
NpeIOMJIEHUsI CBeTa, ypaBHeHHME OMHIITeWHa Ui (oTodddexTa, 3aKOH COXpaHEHUS
DHEpPruM, 3aKOH COXPAHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPHUYECKOIo 3apsna,
3aKOH COXpaHEHHsI MacCOBOI'0 4Hclia, MOCTyNaThl bopa, 3aKOH pajinoakTUBHOTO pacraja,



Opd 3TOM pa3IU4aTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MareMaTh4ecKoe
BBIPOKEHHE U YCIIOBHS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;

OIpEEIATh HANPaBICHUE BEKTOPAa MHIYKIUU MAarHUTHOIO I10JISI IPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOMTH M OIHCHIBATh N300paKeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTMH30M;
BBINOJIHATh JKCIIEPHUMEHTHl IO HMCCIEAOBAHUIO (PU3MUECKUX SIBICHUNA U TPOLIECCOB C
UCTIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHUH: Tpu 3TOM (HOpMYIHPOBATH
npobiieMy/3afauy U TUIOTE3y Y4eOHOro OHKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOJKI;
OCYIIECTBIISITh MIpPSIMblE U KOCBEHHBbIE H3MEPEHHS (U3NYECKUX BEIUYMH, MPU STOM
BbIOMpaTh ONTUMANIbHBII CIOCO0 H3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbI
OLICHKH ITOIPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHUCUMOCTH  (PU3MYECKMX BEJIMYMH C HCIOJIB30BAHUEM IMPAMBIX
U3MEpPEHUIl: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHI
MOJYYSHHOW 3aBHCHMOCTH (PM3MYECKUX BEIUYMH B BUjAE TaOiuil U Trpadukos, Aenatb
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIEAOBAHUS;

coOnroaarh mpaBuia OE30MACHOTO TPyAa NpU IPOBEIECHUU HCCIEIOBaHUI B pamKax
y4e0HOr0 3KCHEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKOW U MPOEKTHOW JEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a00OPaTOPHOro 000PyA0BaHNUS;

pemaTh pacuyéTHBIE 3aJadd C SBHO 33JaHHOW (PU3MUECKOW MOJENBI0, HCIOIB3YS
dbusznyeckue 3aKOHBl W TMPUHIUIBI, HA OCHOBE aHallM3a YCIOBHS 3aJayd BBIOUPATH
(U3NIECKyI0 MOJIEIb, BBIIENATh (pU3HUECKUE BEIMYUHBI i ()OPMYIIBI, HEOOXOAUMBIC IS
€€ pelleHus, TPOBOJUTh Pacy€Tbl U OLEHUBATh PEAIBHOCTb MOJYYEHHOI'O 3HAYCHUS
(U3UYECKON BEIMYUHBIL;

peliarb KayeCTBEHHbIE 3aJlayi: BBICTPAMBATh JOTMYECKU HENPOTHUBOPEUMBYIO LIETIOUYKY
paccykJIeHUH C OMOpOM Ha H3yYEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH M (UINYECKUE
SBJICHUS;

UCIIONb30BAaTh TMPU pElIEHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OpPMAIOHHBIE
TEXHOJOTHMM [UIsl TIOMCKAa, CTPYKTYpPUPOBAaHMS, HMHTEPIPETALUU M IPEICTaBICHUS
yueOHOW ¥ HayYHO-TIOMYJISIpHOM MH(pOpMaIuy, NOJYyYEHHONW U3 Pa3IMYHBIX UCTOYHUKOB,
KPUTHYECKH aHAJIN3UPOBATh MOJIy4aeMylo HH(POpMaIINIO;

OOBSACHATh MPUHLMIBI JEHCTBHS MalllMH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3auy4aTh yCIOBHS UX O€30M1aCHOTO UCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;
IPUBOANUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHbIX YuEHBIX-(U3UKOB B pa3BUTHE
HayKd, B OOBACHEHHE TIPOLIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE TEXHUKH H
TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCETHEBHOM JKU3HU JUIs
oOecrieyeHuss 0O€30MaCHOCTM MpH oOOpalleHHH ¢ [pubopaMu U TEXHUYECKHMHU
yCTpOMCTBAMM, JUIsl COXPaHEHUs 370pOBbsi U COOIIOAEHHS HOPM HKOJIOTMYECKOTO
IIOBEJICHU B OKpYXKaloLIeH cpene;

paboTaTh B TpyHIe€ C BBIIOJHEHUEM pA3IUYHbIX COLMAJBHBIX pOJIEH, MJIAHUPOBATh
paboTy TpyNImbl, palUOHaJIbHO paclpeneisTh O0sS3aHHOCTH U  IJIAHUPOBATh
JESATENIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJJ€KBaTHO OLIEHMBATh BKJIAJ KaKOrO U3
YYaCTHUKOB TPVl B pELIEHHE paccMaTpuBaeMoil mpoOiembl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATEIBHBIE
padoThI padoTsbI pecypesI
Paznen 1. PUZUKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 bubmorexa LIOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Jumanika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmuorexa [JOK
' TEOpPHH https://m.edsoo0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBEI TCPMOZHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paszpnen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubmuorexka [JOK



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

[TocTosHHBIN 251eKTpUYECKU TOK. TOKH B

bu6mmoreka [JOK

4.2 Pa3IUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME



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

11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATETBHBIE
padoTbI padoThbI pecypebl
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosjie. DIeKTpOMarHuTHasI 11 1 3 bubnuorexa [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edso00.ru/7f41c97c
bu6mmorekxa [JOK
4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
43 ATOMHOE PO 5 bubmuoreka [JOK

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



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

Uroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 E,E/tl@I_I;I/OTeIaa L[OK/7 £41c97
pS://m.edso0.ru cYy/C

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

01 Obobuaroriee nopToperie 4 Eggg:?/(;;.ee%as.ci(.)rﬁ?f4lcg7c
Hroro mo pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
KounyecTBo yacoB DJIEKTPOHHBIE HH(PPOBbIE
Nen/m Tema ypoka Konrpoabnsie IIpakruueckue  00pazoBaTelibHbIE
Beero padoThI padoThI pecypchl
®dusuka — Hayka o npupoje. Hayunsie bubmuoreka [JOK

1 1 )

METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2

2 A ) Bubmorexa LIOK

o L https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITEIbHOCTHU JII0AEH
Mexanndeckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
newkenus. [lepemenienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpEHUE

4 PaBHOMEpHOE IPSIMOJIMHEWNHOE JBUKEHUE 1 bubmorexa HOK

https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bub6nuorexa [IOK
JBVDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOopaHoe majenue. Y CKopeHue 1 bu6mmorexa [IOK
CBOOO/IHOTO T ICHUS https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe nsuxenue. [IBuxeHne 1 bu6nuorexa [IOK
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

8 Hnepmuanmanae enerowns orcoers, Nepmii 1 BuGmorexa [IOK

' https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa

g | Mo Com pn o | B LOK

: 9 https://m.edsoo.ru/ff0c3be8
MaTEpUaIbHOU TOUKH

10 Tpernii 3akoH Hpr0TOHA [U1s1 MaTEpUAIIBHBIX 1 bubnuorexa [IOK
TOYCK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHOTO TsiroteHus. Cuna 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TAXKCCTH. HCpBaﬂ KOCMHYECKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK

12 Cuna ynpyrocti. 3axou 'yka. Bec rexa https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadduument tpenus. Cuina
13 COHpOTEIBJ'IeHI/Iﬂ np(il)/lq)nBLII/ImeHmf Tena B bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WIH raze
[TocTynarenbHOe U BpamiaTesibHOE
14 JBIKEHHE a0COJIIOTHO TBEPIOTO TEa. bu6mmoreka [JOK
MowmenT cuibl. [Tneuo cuibl. YcmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO TeNa
Nmnynbc MaTepuanbHOW TOYKH, CUCTEMBbI
MaTepualbHBIX TOYEK. IMIybe cuibl. bubmmorexa [IOK
15 .
3aKoH COXpaHEeHUs UMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
Pa6ota u mourHoCcTh cuibl. Kunernueckas
16 SHEprus MaTI;lpI/IaJIBHOI/IW Touku. Teopema 00 bubmorexa HOK
N https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOW SHEPT U
[TorenuuansHas sueprus. [loTeHnmanbpHast
17 SHEPTHUsl YIpyro nehopMupoBaHHOM bubnuotexa [JOK
npykuHbL. [loTeHIIManbHAs SHEPTHS Tea https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTentmanpHble U HETIOTEHIIUATBHBIE CHIIBI.
CBsi3b pabOTHI HEMOTEHIMATBLHBIX CHII C
18 I/I3MeHepHI/IeM MexaHqucL:IKoﬁ SHEPTUH bubmmorexa [TOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
JlabopaTopHas pabota «lccnenoBanue
19 CBSI3U pa60TchmH>1 C UBMEHEHHEM
MEXaHWYECKOW PHEPTUH Tejla Ha IpUMepe
PaCTSIKEHUS PE3UHOBOTO KI'yTay
KonrponsHas pabora no teme Bubmorexa [IOK
20 «Kunemaruka. /lunamuka. 3aKOHBI

COXPAHCHUS B MCXAHUKECY

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

22

XapakTep ABHKCHUS U B3aUMOJICUCTBUS
4yacTHI] BeulecTBa. Mojienu CTpOeHuUs ra3oB,
KUJKOCTEH U TBEPABIX TEI

23

24

Macca monekyn. KoauyecTBo BelmiecTsa.
[TocTostnHast ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp Llenscus

25

26

27

28

29

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomtoTHas TemiepaTypa Kak Mepa
CpEeIHEW KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJl. YpaBHeHUE MeHeneeBa-
Knaneiipona

3akoH JlanmbToHa. ['a30BbIC 3aKOHBI

Jlaboparopnast pabota «MccnenoBanue
3aBUCHMOCTH MEXy MapameTpamMmu
COCTOSIHUS pa3pPEeKEHHOTO Ia3a

N3onporiecchl B neanbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss sHEPrUs TEPMOJANHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
KonnvecTBo TemioTs 1 padora.
BHyTpeHHss sHEpTUsi 0THOATOMHOTO
UJEAIBHOTO Ta3a

bubnmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunael rerionepenaun

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY eapHas TEI0EMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI MpHU TEIIIONEpEaye.
AnmabaTHBIN mporiecc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[TepBblii 3aKOH TEPMOAMHAMUKHU U €TO

bu6mmoreka [JOK

33 NPUMEHEHHE K H301poLeccamM https://m.edsoo.ru/ff0c5efc
34 Heo6paTuMoCTh MpoLeccoB B MpUpPOIE. bubmmorexa [IOK
Bropoii 3ak0H TepMOAMHAMHKN https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KIIJ TennoBoi bu6mmoreka [JOK
MalIiHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KI1/{
37 DKoIOTHYeCKHe TPOOIEeMbI
TEIUIOIHEPTETHKU
38 O6o6mmaromuii ypok «MolteKysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
w | mmomm B 10K
' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3zoBaHue U KOHAECHCALMSL. bub6nuorexa [IOK
Wcnapenue u KumeHue https://m.edso0.ru/ff0c63b6
a1 AOcCOII0THAS 1 OTHOCUTEIIbHAS BIIAXKHOCTh bu6mmoreka [IOK
BO31yxa. HachlmeHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrannnueckue u
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuorexa [JOK
KpUCTATOB. JKUIKHE KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u xpucraumsanus. Y genbHas bubnuorexa [IOK
terutoTa tiasiaeHus. CyomuMarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEIIOBOTO OaaHca bubmmorexa [TOK
https://m.edsoo.ru/ff0c6820
DnekTpusanus Tel. DIeKTPUUECKUH 3apsl. bubnmoreka [JOK
45 .
JIBa BHIa SIIEKTPUUIECKUX 3apsII0B https://m.edsoo.ru/ffOc6bcc
| L M B LOK
' https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3anmopeiicTBue 3apsanoB. 3akon Kymona. bu6mmorexa [{OK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

To4deuHblid SIEKTPUIECKUI 3apsi]T

https://m.edsoo.ru/ffOc6ced

Hapr[}KéHHOCTB SJICKTPHUYECKOT'O ITOJIA.

bu6mmoreka [JOK

48 HPHHUHHH CYTEPTIOSHIIN SNICKTPHHACCIIX https://m.edsoo.ru/ffOc6df2
nosiedt. JIunum Hanps>KEHHOCTH

49 PaboTa cwit 31eKTpoCcTaTHuecKoro moJsl. bubmuoreka [JOK
[Torenmuan. Pa3HOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUATIEKTPUKH B

50 3J1I;KTpI([)CTaTI/Iqu([:K0M HOI?'IC. bubmorexa LIOK

https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckast MPOHUIIAEMOCTh

51 OnekrpoémkocTb. KonaeHncarop bubimorexa LIOK

https://m.edsoo.ru/ff0c7126

50 DNeKTPOEMKOCTD MIJIOCKOT0 KOHEHCATOpa. bubnmoreka [JOK
DHeprust 3apsHKEHHOTO KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas padota "U3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'

[TpuHIMTT NEWCTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMMPOBAIILHOTO arnmapara,
CTPYWHOTO TIPUHTEPA. DIIEKTPOCTATHICCKAS
3amuTa. 3a3eMJICHHE AIEKTPOpuOopoB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

55 cymectBoBanus. [locrosunbiii Tok. Cuina
toka. Hanpspxenue. ConpoTuBieHue. 3aKoH
Oma i1 yyacTka 1enu
[TocnenoBarenbHOE, TapauIEIbHOE,

56 CMeIIIaHHOE COETMHEHNE TIPOBOTHUKOB. bubnmoreka [JOK
JIaboparopHas pabota «/3yucHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEMHEHUS PE3UCTOPOBY

57 PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnnoreka [JOK
3akon [xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma AL TIOJHOH (3aMKHYTO¥) Bubmiorexa IIOK

58 ANEKTpUIeCcKoi enu. KopoTkoe 3aMpIkaHue.

JlaGopatopnas pabora «M3mepenue 2/1C

https://m.edsoo.ru/ffOc7ae0
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HMCTOYHHMKA TOKA Y €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS

59 METAJIJIOB OT TEMITEPaTYPBHI. !
CBepXnpoBOJIMMOCTD
60 DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBa 1
ANEKTPOHHBIX ITYYKOB
6L mpucenmn mposonocrs, Caotiersapn- 1 BuGmorexa LIOK
' https://m.edsoo.ru/ffOc84ae
nepexoa. [TlomynpoBogHUKOBBIC TPHOOPHI
DNEKTPUUECKUN TOK B paCTBOpPAX H
62 pacrmiaBax 3JIeKTPOJIUTOB. 1 bubnnoreka [JOK
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEKTPUICCKHIA TOK B Tasax. § Butmorexa [IOK
63 CamocTosTENbHBIN U HECAMOCTOSTENbHBIM 1 )
https://m.edsoo.ru/ffOc84ae
pa3psa. Monnus. [1nazma
KTPUYECKHE MPUOOPHI U YCTPOICTBA U
64 I?)J: ?Ip;)KTHzCeCKZe ﬂpfl(;fiHeHz(e: I;_?p:BI/IJ?a 1 bubmorexa HOK
' https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30MMacHOCTH
. bubnuorexa [JOK
65 O6006maromuit ypok «IeKTpOIUuHAMUKA)» 1 hitps://m.edsoo.ru/f0c88be
KonTponbHas pabota mo Teme
66 «9nektpocraruka. [locTosTHHBIN 1 bubmuorexa [JOK
AJIEKTPUUECKUI TOK. TOKH B Pa3IMYHbIX https://m.edsoo.ru/ff0c8a8a
cpenmax»
. bubmuorexa [JOK
67 PesepaHbiit ypok . https://m.edsoo.ru/ff0c8c56
. bubmuorexa [JOK
68 PesepaHbiit ypok . https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoauuyecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema Ypoka B K()HTp()ﬂ],HLIe HpaKTuquKHe 06pa30BaTeJILHLIe
cero padoThI padoThI pecypcbl

[TocTosiHHBIC MATHUTHI ¥ UX
B3auMo/ieiicTBue. MaruutHoe noJie. Bektop bu6nmoreka [IOK

1 . . 1 i
MarHUTHOW MHAYKIMH. JINHUKM MarHUTHOM https://m.edso0.ru/ff0c9778
UHIYKIUH
MarauTtHoe 1nosje MPOBOJHUKA C TOKOM.

2 OmnbIT OpcTena. BsanoieﬁCTBHe 1 bubmorexa LJOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHUKOB C TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnmnoreka HOK
MarHUTHOTO TTOJISl KATYIIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISl HA MPOBOTHUK

4 ¢ Tokom. Cuna Amnepa. Jlaboparopnast 1 1 bubmuotexa [JOK
pabora «/ccrnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»

elCTBME MarHUTHOTO TIOJISI HA
5 I[I[BI/I)I(YH_IyIOCSI 3apshkeHHyIo yactuily. Cuiia 1 bubmorexa LOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cuisl Jlopenua
DnexTpoMarHuTHas HHIyKIws. [ToTok

6 BEKTOpa MarHUTHOM MHAYKIMH. DJ(C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papaes

7 JlaGopatopHas pabota «/ccnenoBanue 1 1 bubmmoreka [JOK
SIBJICHUS AJIEKTPOMATHUTHOM MHIYKIIAN https://m.edsoo.ru/ff0cal50
NHyKTUBHOCTD. SIBIIECHME CAMOMHTYKIIUH.

8 OJ1C camOMHAYKIIMH. DHEPTUs MATHUTHOTO 1 bubnmoreka [JOK
HOJISI KaTYIIKKA C TOKOM. DJIeKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJe

9 TexHUYEeCKHEe yCTPOMCTBA U UX 1



https://m.edsoo.ru/ff0c9778
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NIPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTBHI,
ANEKTPOMATHUTBI, JIEKTPOBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs [€Yb

Ob6o06maromuit ypok «MarauTHoe moe. bubmmoreka [IOK
10 .
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82
11 KoHnTtpoinbHas pabota 1o Teme «MarautHoe bubmuorexa [JOK
nose. DIEeKTPOMArHUTHAS HHIYKIHS https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHUUECKHUE KOJIEOaHus.
["apmonnueckue koneOaHusi. Y paBHEHUE bubnmnoreka HOK
12 9 .
rapMOHHYECKUX Koyebanwuii. [IpeBpamienne https://m.edsoo.ru/ff0caf06
SHEPrUuu
JlaboparopHnas pabota «lccrnenoBanue
13 3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMit
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»
Koneb6arenbHblit kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus B
14 I/II[eaJ'III)>HOM KOJIeOaTeIbHOM KOHTYpE bubmorexa LIOK
ype. https://m.edsoo.ru/ffOch820
AHaJIOTHS MEXKy MEXaHUYCCKHUMH U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3Hep FI/}III/I B HUJICaJTLHOM KOJ‘Ie6aTIe)J'H>HOM bubmmorexa LIOK
p A https://m.edsoo.ru/ffoch9cd
KOHTYpE
[IpencraBnenue o 3aTyXarONUNX
16 Kosie0aHusX. BoIHYKIeHHbIE MEXaHUYEeCKUE bu6mmoreka [JOK
konebanus. Pezonanc. BeiHykaeHHbIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIC KOJICOaHUS
IlepemenHbIit TOK. CHHYCOHU1aIbHBIN
[IEPEMEHHBIN TOK. MOILIHOCTH IEPEMEHHOTO bubmmoreka [JOK
17 . )
TOKa. AMIUTUTYIHOE U JAEHCTBYIOIICE https://m.edsoo.ru/ffOchd34
3HAUEHUE CHJIBI TOKA M HAMIPSHKCHHUSI
18 Tpancdopmarop. [IponsBoacTso, nepenayua
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U TI0TpeOJIeHUE IEKTPUUYECKOM SHEpPTrun

YCTpoICTBO U PAaKTUYECKOE IPUMEHEHHE

bu6nmoreka [IOK

19 SIEKTPHIECKOTO 3BOHKA, TeHepaTopa https://m.edsoo.ru/f0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 aneKTpodHepruu. KynbTypa ucrnonb30BaHus
AIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
MexaHnueckue BOJIHBI, YCIOBUS
21 pactnipoctpanenus. [lepuoa. CkopocTb bubmuorexa [HOK
pacIpoCTpaHCHHS U JJIMHA BOJIHBL https://m.edsoo.ru/ff0cca54
[Tonepeynsie U MPOTOTBHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3BYyKa. bubnnorexka HOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuorexa [HOK
ckopocTh. [lIkana 3JeKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHUS.
PazButue cpencts cBszu. Pagnonokamus
o5 KonTponbnas padora «Konedanus u bubnmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpstmonHEHOE pacipocTpaHeHHEe CBETa B
26 OJfHoponHOﬁ cpez(%. T(I))qqublﬁ MCTOYHUK bubmorexa LHOK
https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
TpaKeHUE CBETA. 3aKOHBI OTPAKECHUS
27 2361:”)1“3. Iéloci;ogﬁne:;m(;%pa;egnﬁela bubmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKalie
IIpenomnenue ceera. [lonHOe BHyTpeHHEE
28 OTI;:)axceHHe. IIpenensHbIi yroiu n}(];l:{oro bubmmorexa [IOK
https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
JlaGopaTtopHas pabota «3mepenHue bubnuotexa [JOK
29 )
TIOKa3aTels MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [TocTpoenue n300pakeHuil B TUH3E. bubmmoteka [JOK

dopmyJia TOHKOH JIMH3bI. Y BEIMYCHUE

https://m.edsoo.ru/ffOcddle
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JINH3bI

JlaboparopHas pabota «MccrnenoBanue

31 » .
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus ceeta. CIIOKHBIN cocTaB 6€710r0
32 cgera. L[Ber. JIabopaTopHnas pabota
«HabnroeHne qUCiepcuu CBETa
33 WnTepdepennus ceera. Judpakuus cera. bubmmoreka [IOK
JudpakiiponHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue NpudOpsI U yCTPOICTBA U
YCIIOBUS MX O€30MaCHOTO IPUMEHEHUS
I"'panu1ibl IPUMEHUMOCTHU HYECKOM
36 MgiaHII/IIKH. %ociynaT(I):I: cn;(IJlII?IaCUCILHf); ° bubmorexa LIOK
https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEILHOCTH
37 OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. bubmuotexa [JOK
3aMejieHHe BPEMEHHU M COKpAIICHUE JUTHHBI https://m.edsoo.ru/ffO0cfa42
B aacom. Coms sacen o epracti uGanorera LIOK
' https://m.edsoo.ru/ffOcfc68
UMIYIBCOM. DHEPTHUS MOKOS
39 KonrtponsHas padora «OnTrka. OCHOBBI bubmuoreka [JOK
CIeUATLHON TEOPUU OTHOCUTEIILHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. JHeprus u bubmmoreka [JOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTHE U HccienoBanue GotodddexTa. bubnuotexa [JOK
Ompitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
2 imureitns o orospperta. dpacias Bubmorera LIOK
: https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
43 Hasnenue ceera. OnbiTel I1. H. JIeOenena. bubmuorexa [{OK
XuMHYECKOE JEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHU4YecKne yCTpOMCTBA U TPAKTUUECKOE
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npuMeHeHue: GporolieMenT, poToaaTIuK,
CoOJTHEYHast OaTapesi, CBETOIUO]T

Perenne 3agau 1mo reMe «I1eMEHTHI

bu6nuoreka [IOK

45 KBaHTOBOMW ONTHUKNY https://m.edsoo0.ru/ff0d0302
o | Mo s Toweom O B 10K
' https://m.edsoo.ru/ff0d091a
[TnanerapHast Moesb aToMa
bubmuorexa [JOK
41 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
8 nopexore atow o ommoro yposms snepr Bubmioera LIOK
g https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunsl cnektpos
BoxnoBble cBoiicTBa yactuil. BonHsl e
49 Bbpoiins. KopryckynsipHO-BOIHOBOI bubnmnorexka HOK
nyanu3M. CIIOHTaHHOE ¥ BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
TKPBITH MOAaKTUBHOCTHU. OTIBITHI
50 (P?e3e€)(bopen£anﬂo 8ipenengfm}o ((?OCTaBa bubmorexa LOK
https://m.edsoo.ru/ff0d0fd2
PalMOAKTHBHOTO M3ITyYCHHS
CsaoiicTBa anbda-, 6era-, raMMa-u3ITydeHHUs.
51 BnusiHre paauoakTHBHOCTH Ha )KUBbIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI.
52 Anbda-pacnaa. DNeKTPOHHBIN U bubmmoreka [JOK
MO3UTPOHHBIN OeTa-pacmai. ['amma- https://m.edsoo.ru/ff0d1162
U3JTy4YeHue
OHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble
53 peakuuu. SnepHsiii peaktop. IIpodnemsl, bu6mmoreka [JOK
NEePCHEKTUBBI, SKOJIOTUYECKHUE aCTIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHON SHEPTETUKH
54 DneMeHTapHble YacTullbl. OTKpBITHE bubnmoreka [JOK

Mo3uTpoHa. MeTo bl HaOIIOICHUS U

https://m.edsoo.ru/ff0d0e38
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55

56

pErucTpanum 3JIeMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yHaaMeHTanbHbIE
B3auMoOIecTBUA. EqHCTBO usznueckoit
KapTUHBI MUPa»

Bun 3Bé3gHoro HeOa. Co3Be3aus, spKue
3BE3/1bI, IJTAHETHI, UX BUAUMOE JIBIKEHUE.
ConHeyHas cucTeMa

Connne. ConHeyHast akTUBHOCTh. MCTOUYHUK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI TTIABHOM MTOCJIEIOBATEILHOCTH.
Buyrpennee ctpoenue 38é31. CoBpeMeHHbIE
MIPEICTABJICHHS O IPOUCXOKIACHUH U
sBomonu CoJHITa U 3BE3]

58

59

Mineunsiii [1yTe — Hama ['anaktuka.
[Tonoxenue u apmxenue ConHia B
I'anaktuke. ['anmaktuky. YEpHbIE IBIPHI B
A/ipax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

60

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

61

62

KonTtponbHas pabota «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

O6o06matomuii ypok. Pois dhusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATbHON M dTHYCCKOU
cdepax AesITeNbHOCTH YelIOBEKa

63

O6o6maromuit ypok. Pois u Mmecto pusuku
Y aCTPOHOMUU B COBPEMEHHON HAyYHOMI
KapTHUHE MHUpa

64

O6o6matomuii ypok. Pons dhuzndeckoit




Teopuu B HOpMHUPOBAHNH NPEACTABICHUN O
¢du3uveckoil kKapTHHE MUpa

O6o6mmarmuii ypok. Mecro pusudeckoi
KapTUHBI MUpPa B 0OIIEM Py COBPEMEHHBIX

65 €CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O 1
npupojie
66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
DNIeKTpOMarHuTHasE UHIYKITUS
67 PesepBHbIi YPOK. OnTuka. OCHOBBI 1
CIEIMAIbHON T€OpUH OTHOCUTENbHOCTH
68 Pesepnblii ypok. KBantoBas ¢pusuka. 1 bubnmnoreka HOK
DJIeMEHTBI aCTPOHOMHUH M aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

1. ®wusuka, 10 xknacc/ Mskumes I'.41., byxoBueB b.b., Corckuit H.H. non penakiueit
[TapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

2. @wuswmka, 11 xnacc/ Mskumes I'.J1., Byxoenes b.b., Yapyrun B.M. nox penaknueit
[TapdentreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIS

1. ®wusuka, 10 xknacc/ Msakumes I'.41., byxosue b.b., Corckuit H.H. mox penakiueit
[TapdentreBoit H.A., Akunonepaoe obmectBo «M3natensctBo «IIpocBemenue»

2. @wuswmka, 11 xnacc/ Mskumes I'.J1., Byxoenes b.b., Yapyrun B.M. nox penaknueit
[TapdentbeBoit H.A., Akunonepnoe o6mectBo «M3narenscrBo «lIpocsemenne»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Bubamoreka I{OK https://m.edsoo.ru/7f41bf72
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