MHUHUCTEPCTBO MPOCBEUIEHUA POCCUACKON ®EJIEPAILIUA
MunucrepcTBo oopaszoBanus u cnopra Pecmyoimku Kapenus
AnmMuHucTpauus IIUTKAPAHTCKOro MyHHIUIIAJIBHOIO PailoHA

MOY COII Nel r. ITutksapanra PK

[Tpunsito YTBEPXJIEHO
Ha ne/larorHyecKoM Hupekrop 7/
cosete

/
g

[Tporokon Nel

ot «31» aBrycra 2023r. '/ [Fonocosa M.I".]

[Tpuka3z Ne 86
ot «31»asrycra 2023r,

PABOYASI [TIPOTPAMMA
(ID 3233296)

yueOHoro npeamera «®@u3uka. Yriay0aéHHbII YPOBEHb»

utst oOyuarommxcst 10 — 11 kimaccos

r. [Iutksapanra 2023



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeHEro 001ero oopasoanus pazpaboTaHa Ha OCHOBE TIOJIOKEHUHN 1
TpeOOBaHMUI K pe3yJlbTaTaM OCBOEHHsS OCHOBHOW 00pa3oBaTEeNbHOW MporpaMmsl, mpenacraBieHHbIX B @I'OC
COO, a rtakxke ¢ yu€rom (enepasibHONW paboueld mporpamMmbl BocnuTaHus u KoHuenumu mnpenoaBaHus
yuebHoro mpenmera «®Dusuka» B 00pa3oBaTeNbHBIX OpraHu3ausx Poccuiickoit dexepannu, pearnu3yromux
OCHOBHBIE 00pa30BaTeIIbHBIC TPOTPAMMBI.

[Iporpamma 1o ¢u3uKe ompeaensieT o00sM3aTeTbHOE MPEAMETHOE COJIEp)KAHHWE, YCTAHABJIMBAET
PEKOMEHyeMYIO IIOCIICOBATEIIFHOCTh HW3YYCHHMs] TeM H pa3[elioB y4eOHOro mpeaMeTa ¢ y4E€ToM
MEXIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO IpOIecca, BO3PACTHBIX OCOOCHHOCTEH
obyuaroruxcsi. Ilporpamma mo ¢usmke Ma€T TpEACTaBICHHE O IEJAX, COACpPXKAaHUHU, OOIel CcTpaTeruu
oOy4YeHHsI, BOCHHUTAHUS W Pa3BUTHSI OOYYaIOUIMXCS CpeJACTBaMU ydeOHoro mpenmera «Pu3mka» Ha
yrayOn€HHOM ypOBHE.

N3yuenue kypca (u3MKU yriiyOJEHHOTO YpPOBHS IMO3BOJISIET pealn30BaTh 33Jaud MPOecCHOHATbHON
OpHUEHTAINH, HAIpaBJICHO HAa CO3JaHUE YCIOBUH Ui MPOSBICHUS CBOMX MHTEIUIEKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH KaXAbIM OOYJarOIIMMCS, KOTOpbIE HEOOXOIWMBI JUISi TPOJOJDKEHUsT 0oOpa3oBaHUS B
OpraHuzausax Mpo(ecCHOHALHOTO 00pa30BaHUs IO PA3TUYHBIM (U3UKO-TEXHUYECKAM W HHXCHEPHBIM
CTICTIUATTBHOCTSIM.

B mporpamme 1o ¢u3mKe onpenensoTcs IUIaHupyeMble Pe3yJIbTaThl OCBOCHHS Kypca (H3UKH HA YPOBHE
cpenHero oOmiero oOpa3oBaHMS: JMYHOCTHBIC, METalpeAMETHBIC, MPEAMETHbIC (Ha YrIyOJIEHHOM YPOBHE).
Haydno-MeTonomornueckoii OCHOBOW i pa3paOOTKU TpeOOBaHWUN K JIMYHOCTHBIM, METANpPEIMETHBIM U
MpPEeIMETHBIM pe3ysbTaTaM OOy4aromMXCsl, OCBOMBIIMX MPOrpaMMy o (HM3HMKEe Ha YPOBHE CpeIHEro oOIero
o0Opa3oBaHUs Ha YII1yOJIEHHOM YPOBHE, SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

[Tporpamma o ¢u3uKe BKIIOYACT:

IUTAaHUPYEMBbIE Pe3yIbTaThl OCBOCHHSI Kypca (GM3HUKH Ha yriiyOJEHHOM YpPOBHE, B TOM YHUCIIE MPEAMETHBIE
pe3yNbTaThI 10 roj1aM 00yUeHUs;

coJiepkanue ydyeOHoro npeamera «Pu3nka» Mo rogaM 00ydeHus.

[IporpamMma no (pusmke uMeeT NpUMEPHBIA XapakTep U MOXKET ObITh MCIOJIb30BaHa YUYUTEIIMH (PU3UKU
JUIS COCTABJICHUS CBOMX PabOYMX MPOrpamMM.

[IporpaMma 10 ¢Qu3uKe HE CKOBBIBAET TBOPUECKYI0 WHHUILMATUBY Yy4yUTeled U MPeJOCTaBiIseT
BO3MOXHOCTH Ui peaju3alui pPa3IMYHbIX METOJMYECKUX TMOJXOJ0B K IMpernojJaBaHui0 (U3MKKM Ha
yrayOnEHHOM YPOBHE MPU YCIOBUM COXPaHEHHs 00s13aTEIbHON YaCcTH COJIEpIKaHUs Kypca.

®du3rka Kak HayKa o0 HauOoJee OOIIMX 3aKOHAX MPUPOJbI, BBICTyMas B Ka4eCTBE y4eOHOro mpeaMera B
IKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJ] B CUCTEMY 3HaHUU 00 okpyxatomiem Mupe. LIkonpHbIN Kype QUMK —
CUCTEMOOOPa3yIOIIHA ISl €CTeCTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIe)KAT
B OCHOBE IPOLIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH, Ouonoruei, puznueckoil reorpadueii 1 acTpoHOMUEH.
Hcnonb3oBaHue W aKTUBHOE MpHUMEHEHHE (U3MYECKUX 3HAHUN OMpENeNusio XapakTep M OypHOe pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJIOTHH B cdepe SHEPreTHUKH, TPaHCIOpPTa, OCBOECHUS KOCMOCA, IMOJYYEHHMsS HOBBIX
MaTepHalioB C 3aJaHHBIMH CBOMCTBaMHU. 3ydyeHune ¢(u3MKM BHOCHT OCHOBHOM BKJIaa B (hopMHUpOBaHME
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa oOyuarouierocs, B popMHUpOBaHNE YMEHUI NMPUMEHSTh HAYYHbIH METOx
MO3HAHUS TPU BBHIIOJHEHUN MU Y4€OHBIX UCCIIEOBAHUH.

B ocHOBY Kypca ¢pU3MKH Ha ypOBHE CpeAHEro olIero oopazoBaHus MOJIOKEH A UAeH, KOTOpble MOYXKHO
paccMaTpuBaTh KaK MPUHIIMIIEL €70 TOCTPOCHUS.

Hoea yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBJISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COIEPXKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BOMPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HUKH.

Hoes 2enepanuzayuu. B cooTBETCTBUU ¢ HE MarepHal Kypca (pu3uku 00beJMHEH BOKPYT (PU3NYECKUX
Teopuil. Beaymum B Kypce sBnsieTcs (GopMHpOBaHHE IPEJICTABICHHHA O CTPYKTYPHBIX YPOBHSAX MaTepuu,
BEIIECTBE U I0JIE.



Hoea cymanumapuzayuu. EE peanuzaius npeanosiaraeT UCHOIb30BaHUE 'YMAHUTAPHOIO MOTEHIIMAJIA
¢u3nUeckoil HAyKH, OCMBICICHHME CBS3M pa3BUTUS (U3MKA C pa3BUTHEM OOLIECTBAa, a TaKkKe C
MHUPOBO33PEHYECKHMHU, HPABCTBEHHBIMH U 3KOJIOTUYECKUMHU POOIeMaMu.

Hoesn npuxnaonou nanpaenennocmu. Kypc Gpuszuku yrnyOnE€HHOTO ypOBHS MperiojaraeT 3HaKOMCTBO
C IIMPOKHUM KPYrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPHJIOKEHUH U3y4eHHBIX TEOPH 1 3aKOHOB. [Ipu sTOM
paccMaTpUBAIOTCS Ha YpOBHE OOIMIMX TIPEACTABICHHUH M COBpPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, H
TEXHOJIOTUHU.

Hoea 3konocuzayuu peanusyercs IMOCPEICTBOM BBEJIEHUS DIIEMEHTOB COJAEPIKAaHMSI, IMOCBSIIEHHBIX
9KOJIOTMYECKUM Mpo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C PA3BUTUEM TEXHUKH U TEXHOJIOTHM, a TaKkKe
oOcyxieHusI TPo0IeM PaIMOHAIBHOTO MTPUPOIOIIONB30BAHHS U SKOJIOTUIECKON 0€30T1aCHOCTH.

OcBoeHHe coaep)aHUs MPOrPaMMbI TI0 (PU3UKE JOJDKHO OBITh MOCTPOCHO HAa MPHUHIMUIAX CHCTEMHO-
JESITENbHOCTHOTO mnoaxona. [lns ¢u3uku peanuszanus 3THUX NPUHIMUIOB Oa3upyeTcss Ha MCIIOJIb30BAHUU
CaMOCTOSITEJIBHOTO 3KCIIEpUMEHTa KaK TIOCTOSIHHO JieHcTBymomero ¢akropa y4yebHoro mpouecca. s
yrayOnE€HHOTO YPOBHSI — 3TO CHUCTEMA CaMOCTOSITEIBHOTO YYEHHYECKOrO0 HKCIEPHMEHTA, BKIIIOYAIOIIETO
(bpoHTaNBHBIE YYEHHUYECKHE OIBITHI NMPH HW3YYEHUH HOBOTO MaTepHualia, jJabopaTopHbIE PabOTBl M pabOTHI
npakTukyma. [Ipu 3ToM BO3MOXHBI J1Ba criocoba peanu3anuu (pU3NYECKOro MpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoANUTCS J100 B KoHLEe 10 u 11 kiaccoB, MO0 mociie nepBoro ¥ BTOPOro MOJIYroauil B KaxaoM
U3 3TUX Ki1accoB. Bropoil cmoco® — 310 mHTerpanus paboT MpakTHUKyMa B CHUCTEMY JabOpaTopHBIX pador,
KOTOpbIe MpPOBOJATCS B Mpolecce H3yueHus paszzaena (temsl). Ilpu sToM mox paboTamMu MpakTHKyMa
MOHUMAETCS CaMOCTOSITEIbHOE HCCIE0BaHUE, KOTOpPOE MPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001mEHHOTO BHUa 0€3 MOMIaroBOi HHCTPYKIUH.

B nporpamme mo ¢usnke cucreMa y4eHHYECKOTo IKCIEPUMEHTa, Ja00paTOpHBIX paboT U MpakTUKyMa
MpeJCTaBIeHa €AWHBIM TepeYHeM. BBIOOp TeMaTWKH Ui 3TUX BHJOB YYCHHYECKHX MPAKTHYECKUX pPadoT
OCYILIECTBJISICTCSl y4aCTHUKaMU 0O0Opa30BaTeNbHOTO IMpolecca HUCXOAs U3 OCOOEHHOCTEH MOYpOYHOTO
MJJAHUPOBaHUSI W OCHaImIeHus kabunera ¢usuku. [lpm sTOoM obOecmeunBaeTCs OBIAJACHUE OO0YJAIONTUMHUCS
YMEHHSIMH MPOBOJIUTH MPSAMBIE U KOCBEHHbIE U3MEPEHUs, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYHH
Y TIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbioe BHUMaHue yaensercs perieHnio pacu€éTHBIX U KaueCTBEeHHBIX 3aad. [Ipu aToM [u1st pacu€rHbIX
3a/lad TPUOPUTETOM SIBIISIIOTCS 3a/layd C SIBHO 3aJaHHOW M HESBHO 3aJaHHON (PU3MYECKONH MOJIEINbIo,
MO3BOJISIIOIINE MPUMEHITh M3YYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO paszfenia Kypca, TaKk U
UHTErpupys NpUMEHEHHUE 3HaHWM W3 pa3HbIX pa3fenoB. s KauecTBEHHBIX 3a/lad MPUOPUTETOM SBIISIOTCS
3alaHusl Ha OOBsSCHEHUe/NpecKa3aHue MNPOTeKaHUs (PU3UUYECKUX SBICHUA U IPOLECCOB B OKpPYXKarollen
KHU3HHU, TpeOytome Bi0opa HU3NYecKoil MOJENH AJIs CUTYaIlMH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBHM ¢ TpeboBarusamMu OI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY OOCCIICUCHHIO yU4eOHOTO
nporecca Kypc (GpU3HNKU yriyoa€HHOTro YpOBHS Ha YPOBHE CpeIHEro oo1iero oopa3oBaHus J0KEH U3y4aThCsl B
yCIOBUSX IMpeAMeTHOro kabunHera. B kaOunere ¢usuku momKHO OBITH HeoOxomumoe JabopaTtopHoe
o0opynoBaHue IS BBIMOJIHEHUS YKA3aHHBIX B MPOrpaMMe Mo (PU3MKE YUEHUYECKHX OIBITOB, 1a00OPaTOPHBIX
paboT u paboT MPaKTUKYMa, a TAK)Ke JEMOHCTPALMOHHOE 000y I0BaHUE.

JleMoHcTpalMoHHOE O00OpynoBaHUE (QOPMHUpPYETCS B COOTBETCTBUM C MPHUHIUIIOM MHUHUMAIbHOU
JOCTaTOYHOCTH U oOOecleyrBaeT IOCTAHOBKY IE€PEUYMCICHHBIX B TIporpamMme Mo (U3MKE KIIHOYEBbIX
JEMOHCTpalMi A1 MCCIEOBAHUS M3Y4aeMBbIX SIBICHUI M MPOLIECCOB, SMIUPHUYECKUX M (PyHIaMEHTaIbHbBIX
3aKOHOB, UX TEXHUUYECKHX NPUMEHEHUH.

JIaGopaTtopHoe 00opynOBaHHE [UIl YYEHMUYECKHMX MPAKTUYECKUX paboT ¢opMHUpyeTcss B BUE
TEMaTHUYECKMX KOMIUIEKTOB M oOecrneyuBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JIByX OOydaroIIMXcH.
Temarnueckue KOMIUIEKTHI J1aOOpAaTOPHOrO OOOpYIOBAaHUS JOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
MCMOJIb30BAHNHU aHAJIOTOBBIX U IIM(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUJIE
U(POBBIX Ta00PATOPHIA.

OCHOBHBIMU IIENISIMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

(dbopMupoBaHHe UHTEpECAa U CTPEMJICHUS 00YJaIOLIUXCsl K HAYYHOMY HM3YYEHUIO MPUPOJbI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUN O HAyYHOM METOJe TO3HAHUS M (OPMHUPOBAHHUE HCCIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pE3ylbTaTa H3YUEHHs OCHOB CTPOCHHS MaTepuud M
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHH OOBSACHATH SBICHHUS C HCIOJIb30BaHUEM (PU3MUECKUX 3HAHUM W HAaYYHBIX
JI0Ka3aTeIbCTB;

(dbopMupoBaHHe NPEICTABICHUN O POH (PU3MKK IJISi Pa3BUTHSA JPYIHX €CTECTBEHHBIX HAyK, TEXHUKH H
TEXHOJIOTHUH;

pa3BUTHE TPEICTABICHUA O BO3MOXKHBIX cdepax Oynymeidl mpodecCHoOHAIBHONW AeATENbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOArOTOBKA K AaJbHEHUIIIEMY OOYUSHHIO B 3TOM HaIPaBJICHUH.

JlocTrkeHne 3TUX Lieeil obecreunBaeTcsl pelIeHueM CIEAYIOIMMX 3a7a4y B Ipoliecce U3Y4eHMs Kypca
¢bu3uKy Ha ypoBHE cpeaHero o0mero o0pa3oBaHus:

MpHOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00IKX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIHOYAs
MEXaHHUKY, MOJIEKYJSIPHYIO (PU3HKY, SIEKTPOTMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(OU3UKH;

(dbopMupoBaHHE YMEHHI NMPHUMEHATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (U3NYECKUX SIBICHUHA B
MIPUPOJIC U I IPUHSITHS TPAKTUYCCKUX PEIICHHUH B MOBCEAHCBHON KU3HU;

OCBOEHHE CIOCOOOB pELIEHUS Pa3JIMYHBbIX 3a/Jad C SBHO 3aJaHHOW (DU3MUECKON MOJEeNblo, 3ajad,
M0/IPa3yMEBAIOIINX CAMOCTOSITEJILHOE CO3/1aHne (PU3MUEeCKO MOJENH, aJleKBaTHOM YCIOBHUSM 3aJaud, B TOM
quclie 3a7ja4 HHKEHEPHOTO XapaKTepa;

MOHUMaHUe (U3NIECKUX OCHOB W TPUHIIMIIOB JIEHCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJOTHUYECKHX
MIPOLIECCOB, UX BJIMUSHUS HAa OKPYKAIOILIYIO CPEY;

OBJIAZICHUE METOJIaMH CaMOCTOSITEIIPHOTO TUIAHUPOBAHUS M MPOBEACHUS (U3NYECKUX SKCIEPUMEHTOB,
aHaJlM3a U UHTEpIIpEeTaly HH(OPMaLIMH, ONIPEIETICHNS TOCTOBEPHOCTH MOTYYEHHOIO Pe3yiIbTara;

CO3/IaHUE YCIOBUH IJIsl pa3BUTHSI YMEHUM MTPOEKTHO-KUCCIIEIOBATENBCKOM, TBOPUECKOMN AEATEIbHOCTH;

pa3BuTHE UHTEpeca K chepam mpodecCHOHaTBEHOM NeATeTbHOCTH, CBSI3aHHOM ¢ (PU3UKOM.

B cootBerctBuu ¢ tpeboBanusmu ®I'OC COO yrnyOnéHHBIH ypOBEHb M3YUCHHUs Y4eOHOTO MpeaMeTa
«Du3uka» Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHUsI BBIOMpPAETCS OOYYAIOUTUMHUCS, TUIAHUPYIOUTAMU
MPOI0JDKEHHE 00pa30BaHUs MO CICITUATBHOCTIM (PU3UKO-TEXHUYECKOTO PO IS,

Ha usydenue ¢usuxu (yriyOnEéHHBIH ypOBEHb) Ha YPOBHE CpPEAHETO OOIIero oOpa3oBaHUS OTBOJAUTCS
340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B Hezento), B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIO).

[Ipennaraemselii B mporpamMe mno (usuke nepeyeHb J1abOpaTOPHBIX U MPAKTUYECKUX PadOT sBIsETCA
PEKOMEHJIOBAaHHBIM, YYWUTEIbh JENaeT BBIOOpP TMPOBEACHHUS JAOOPATOPHBIX pPabOT U OMBITOB C Y4ETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUYaroNINXCs.

COJEPKAHUE OBYYEHUA
10 KJIACC

Paszpnen 1. HayuHblilt MeTOX HO3HAHUS NPUPOABI.

®uzuka — QyHIaMeHTanbHass Hayka O mpupoje. HayuHblii MeToA MO3HAHUS M METOJbI MCCIIETOBAHUS
(bu3MYECKUX SABICHUH.

DKCIIEpUMEHT U TEOpHs B IIPOIECcCce MO3HAaHUs pUpoibl. HabmoneHne u sSKcriepuMenT B PU3mKe.

CrocoObl M3MepeHus: (U3NYECKUX BETUYHMH (QHAJIOTOBbIE M LU(POBBIE H3MEPHUTENbHBIE MPHUOOPHI,
KOMITBIOTEPHBIE JATYUKOBHIE CUCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3ndecKkux BeITUIrH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (HU3MUECKUX SIBICHHA M MPOIECCOB (MaTepuaabHas TOYKa, aOCOIIOTHO TBEPAOE TEIO,
ujeanpHas KUAKOCTh, HWACaTbHBIA Ta3, TOYeUHbId 3apsn). [umoreza. dusmveckuii 3aKOH, TPAHHIIBI €O
MpUMEHUMOCTU. Pu3nUecKast TeOpusi.

Ponp u mecro usuku B QopMHUpOBAHUM COBPEMEHHOW HAYYHOH KapTHHBI MHUpPA, B MPAKTUUYECKOM
JIEATEILHOCTH JIIOJIEH.



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

W3mepenune cuiibl TOKa U HaNpsDKEHUS B IIETTH TOCTOSIHHOTO TOKA MPH MOMOIIH aHAJIIOTOBBIX U ITU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1H(poBoii Jaboparopueit mo ¢usuke. [lpumepsl n3MepeHus: GprU3nYecKUx BEIUYUH TPU
MTOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe BrkeHue. OTHOCUTENbHOCTh MEXaHUUYECKOTO JABMKeHUA. Crucrema oTcuéra.

[Ipsimast m oOpaTHast 3aJa9M MEXaHUKH.

Pannyc-BexTop MaTepuasbHON TOYKH, €70 IPOEKIMU Ha OCU CUCTEMBI KOOpAuHaT. TpaekTopusi.

[lepemenienue, cKopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepHallbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. CoKeHne epeMEIIEHUN U CII0KEHNE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE NPSMOJIMHEWHOE JBH)KEHHE. 3aBUCUMOCTb KOOPJAUHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepUaTbHON TOUKH OT BPEMEHHU U UX rpaduKH.

CBoOosiHOE mazeHue. YCKOpeHHue CBOOOTHOro majeHus. J[BukeHue Tena, OpOIIEHHOIO MOJ YIJIOM K
TOPU30HTY. 3aBUCHMOCTb KOOPJIMHAT, CKOPOCTU M YCKOPEHUSI MaTEpUaIbHOU TOUKU OT BPEMEHU U UX TpadUKu.

KpuBonuHueiiHoe aBukeHue. J[BUKEHHME MATEpHATbHOM TOYKHA MO OKPYKHOCTH. YTJIOBas U JIMHEHHAs
ckopocth. Ilepmonr w wacrora oOpamenus. lLleHTpocTpemuTenbHOe (HOpMalbHOE), KacaTeIbHOE
(TaHreHMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

Texnuueckune ycTpoWCTBa M TEXHOJIOIMUECKHE IMPOLIECCHI: CIHUJIOMETP, JABM)KEHUE CHApSJIOB, LIETHBIE,
niecrepéHyaThie U peMEHHbIE Mepeaaun, CKOPOCTHBIE IN(PTHI.

Hemoncmpayuu.

Monenb cucTeMbl OTCUETa, WILTIOCTPALls KHHEMAaTHYECKUX XapaKTePUCTUK JBUKEHUS.

CrocoObl UCCIIEIOBAHNS IBUKCHUIA.

NnnrocTpanus npeneapsHoro nepexoja 1 i3MepeHue MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue ABMKEHHUH C UCTIOIB30BAHIEM MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnonenue aBrxeHus Tena, OpoleHHOTo MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

Hamnpanenne ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHME IIyTEH, TPAGKTOPUM, CKOPOCTEH NBMKEHHMS OJHOTO M TOrO € Tella B Pa3HbIX CHCTEMax
OTCYETA.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenune yckopeHus pu OpsIMOJIMHEWHOM PaBHOYCKOPEHHOM JBH>KEHHUH 110 HAKJIIOHHOM IJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUYKEHUU.

N3mepenue yckopeHHs CBOOOAHOTO  MajeHus (PEKOMEHIOBAHO  HCHOJb30BaHUE  IU(PPOBOI
1a00paTOPUH).

W3ydyenue [nBWKEHUS Tena, OpPOIIEHHOTO TOpH3OHTaidbHO. [IpoBepka TruMOTE3I O MPsIMOH
IIPONOPLMOHAIBHOM 3aBUCUMOCTH MEX]ly JAIIBHOCTBIO MOJETA U HAYAJIBHOW CKOPOCTBIO TEJA.

N3ydeHne nBMKEHMs Teja 110 OKPYKHOCTH C IOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NepHOAa 0OpallieHnss KOHUYECKOT0 MasiTHUKA OT €ro NMapaMeTpoB.

Tema 2. Junamuxa.

[IepBriit 3akoH Hprorona. MHepumanbsHbeie cuctembl orcuéra. [IpuHinun otHocurensHOCTH [amues.
HeunepruanbHble cucTeMbl OTCUETa (OTIpeiesieHue, IPUMEPBI).

Macca tena. Cuia. [IpyHIun cynepno3unyu Cuil.

Bropoi1 3akoH HproToHa 1711 MaTepuabHON TOYKH.

Tperuii 3akoH HproTOHA [J11 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PAaBUTALIMOHHON U MHEPTHON MACCHI.



Cuna TspKecTH. 3aBUCHMOCTD YCKOPEHUSI CBOOOIHOTO MaJeHUs OT BBICOTHI HAJl MOBEPXHOCTHIO TUIAHETHI
U OoT reorpaduyeckoil mupoThl. J[BmkeHune HeOECHBIX Tel M WX CHyTHHKOB. 3akoHbl Keriepa. IlepBas
KOCMUYECKasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBIKYyIIErocs ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHUsI CKOJBKEHUS U cuia TpeHus nokos. KoadduuueHt tpenus.
Cuna compoTUBIEHMS MNpU JBM)KEHUU Tejla B JKUAKOCTM WM rase, €€ 3aBUCUMOCTb OT CKOpPOCTH
OTHOCHUTEJILHOTO JIBYKEHUSI.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpoHCTBa M TEXHOJIOTMUECKUE MPOLECCHI: IMOALIMIHUKYU, JBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jemoncmpayuu.

Habnronenne nBrXeHHs TEJI B MHEPIMAIBHBIX M HEMHEPIIUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIAII OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WM IIApOB pPa3HOW Macchl C OJIMHAKOBBIM YCKOPEHMEM OTHOCHUTENIBHO
HEWHEPLHAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE DPABHOJCHCTBYIONIEH NPUIIOKEHHBIX K TEIy CHJI C MPOU3BEIEHUEM MacChl Tejla Ha €ro
YCKOpEHHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHcTBO cHil, BO3HUKAIOUIUX B PE3ybTaTe B3aUMOIEUCTBUS TEL.

N3mepenne Macc no B3auMO/ICHCTBHIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM NObEME U T1a/ICHUN.

[HenTpoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

N3mepenune paBHOACHCTBYIOMIEH CHJT TIPH IBHOKCHUH OpycKa MO HAKJIOHHOM TUIOCKOCTH.

[IpoBepka rHUMOTE3bl O HE3aBUCHUMOCTH BPEMEHHU JBIKEHHS OpycKa MO HAKIOHHOW IUIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKHMHE U PE3NHOBOM 00paslie, OT UX
nedopmaruu.

W3yueHnue nBUKEHHS] CUCTEMBI T€JI, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkuii OJI0K.

W3mepenne ko3puIieHTa TPEHHUS 10 BEIUYHUHE YIIIOBOT0 Koddduitnenta 3aBucuMoctu Frp(N).

HccnenoBanue nmkeHus: Opycka 1o HaKJIOHHOM IIOCKOCTH C MEPEMEHHBIM KO3 (PHUIIEHTOM TPEHUSI.

N3yuenue nBuxkeHus rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. [locTynarensHoe U BpalaTeaIbHOE IBMKEHHE TBEPAOTO Tena. MOMEHT CHIIbI
OTHOCHUTENbHO OocH BpauleHus. [1nedo cunbl. CrioskeHue cui, IpUIOKEHHBIX K TBEpAOMY Teny. LleHTp Tshkectu
Tena.

VYcnoBus paBHOBecHs TBEPIOTO Tea.

YcToitunBoe, HeycToiurnBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLECChl: KPOHIITEMH, CTPOUTENbHBIM KpaH,
pemeéTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBus paBHOBECHSL.

Bunsl paBHOBecHsL.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKkmuKym.

HccnenoBanue yciioBui paBHOBECHS TBEPAOIO TEJA, UMEIOIIETO OCh BPALLIEHUS.

KoHcTpynpoBaHne KpOHIITENHOB U pacy€T CUIl YIPYTOCTH.

N3ydeHne ycTOHYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO IUIOIIA/b OTIOPHI.

Tema 4. 3akonvi coxpanenusn ¢ mexanuxe.



Nmnynbec MarepuaibHOM TOYKH, CUCTEMBI MaTEPHAIbHBIX TOUeK. L[eHTp mMacc cucTteMbl MaTepUaIbHbIX
Touek. TeopeMa 0 IBUKEHUU LIEHTPA Macc.

NMnynbc cvilbl M M3MEHEHUE UMITYJIbCa TENA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MoMeHT umIiyiabca MarepuanbHOM TOYKM. IIpencraBiieHME O COXpaHEHMM MOMEHTa MMIIyJIbCa B
LEHTPAIBHBIX MOJIAX.

PaboTa cuipl Ha MaJloM U Ha KOHEYHOM TiepemenieHun. [ paduueckoe mpeacTaBieHne padoThl CHITBL

MOIIHOCTH CHJIBL.

Kunernueckast »Heprusi MaTepualbHOW TOYKH. Teopema 00 HM3MEHEHWHM KHHETHYECKOW SHEpPTHUu
MaTepUaIbHON TOUKH.

[ToreHnmanpHbIE U HEMOTEHIMANbHBIE CWIIbL. [loTeHIManbHas sHeprus. [loTeHnnanpHas 3Heprus ynpyro
nepopMupoBaHHON mnpyxuHbl. lloTeHuunanbHas SHeprusi Tejla B OJHOPOJHOM TI'PAaBUTALMOHHOM TMOJIE.
[ToTeHumanbHas 3Heprus Tejla B TPAaBUTAIIMIOHHOM I10JIE€ OJTHOPOJHOTO miapa (BHYTpH M BHE Iapa). Bropas
KOCMMYECKasi CKOPOCTh. TPEeThsl KOCMUYECKAst CKOPOCTb.

CBsi3b paOOTHl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHMEM MEXaHMYECKON SHEpPTUU CUCTEMbI Tell. 3aKoH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

VYrpyrue u Heylpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymM 11 MAeanbHOW KUIKOCTA KAaK CIIEICTBUE 3aKOHA COXPAHECHHUS MEXaHUYECKOU
SHEPTHH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOILECChl: JBWKEHHE PAaKeT, BOJOMET, KOMED,
MPY>KUHHBINA MTHUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

H3Mepenne MOITHOCTH CHUJTBI.

W3meHneHnue sHEpruM Tea Mpu COBEPIICHUN PabOTHI.

B3anmHble mpeBpalleHus] KUHETHYECKOM M TMOTEHIHMAJIbHOW SHEPruil Mpu ACHUCTBUM HAa TEJIO CHJIIbI
TSPKECTU U CUJIbI YIPYTOCTH.

CoxpaHeHue SHepruu Npy cBOOOJHOM a/ICHUU.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3mepenune umnyinbca Tena no TOpMO3HOMY IYTH.

W3mepenue cuiibl TATH, CKOPOCTU MOJIEH IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs: UMITyJIbCca MPU YIPYTOM B3aUMOJICHCTBUH.

N3mepeHne KUHETUUECKOW SHEPTUH Tejla TI0 TOPMO3HOMY IYTH.

CpaBHeHHE H3MEHEHHS MOTEHIIUAIBHOM SHEPTUU MPYKUHBI C pabOTOM CHUIIBI TPEHUSI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABHXKEHUU Tela M0 HaKJIIOHHOW TIOCKOCTH.

Pa3pnen 3. MoJiekyasipHas Gpu3MKa 1 TEPMOJAMHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeOPUL.

OcHOBHBIE TIOJIOKEHUS MOJEKyIsipHO-kuHeTnueckoil Teopun (MKT), ux ombiTHOe 0OOCHOBaHUE.
Huddy3us. bpoyHoBckoe nBuxkeHHe. XapakTep IBMKEHHUS W B3aWMOJEWUCTBUS 4YacTHUI[ BemiecTBa. Mogenu
CTPOEHUS Ta30B, )KUJAKOCTEH 1 TBEPBIX TE U 00bICHEHUE CBOMCTB BEIlIECTBA HA OCHOBE 3TUX Mojeneil. Macca
U pa3mepbl MoJieky (aromoB). KomuecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u cioco0sl e€ u3mepenus. lllkana temneparyp Llenascus.

Moenp neanbHOro ra3a B MOJIEKYJISIPHO-KUHETUUECKON TEOPUM: YaCTHULBI Ta3a JBUIKYTCS XaOTUYECKHU
Y HE B3aUMOJENCTBYIOT JAPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHHe MengeneeBa—Knaneiipona. AOcontoTHas Temmeparypa (mIkana
temneparyp KenbBuna). 3akon [lanbTona. M3omponeccsl B HUI€aTbHOM Tra3e C MOCTOSIHHBIM KOJWYECTBOM
BeniecTBa. ['paduueckoe npencTaBieHne H30IPOIIECCOB: U30TEpMa, H30X0pa, U300apa.



CBsi3b MEXy JIaBJICHUEM M CpPEJHEW KMHETUUYECKOW 3HEpPrueil mocTynaTeIbHOTO TEIJIOBOTO JIBUXKEHUS
MOJIEKYJI UJICATBHOTO T'a3a (OCHOBHOE YPaBHEHUE MOJICKYIISIPHO-KUHETUYECKON TEOPUHU UJICATHHOTO ra3a).

CBsi3b a0COJIIOTHOM TeMITepaTyphl TEPMOIUHAMHYECKON CHUCTEMBI CO CPEIHECH KWHETHYECKON >Heprueit
MOCTYIMATEIBbHOTO TEIJIOBOTO JABMXKEHUS €€ YaCTHIL.

Texnudeckre yCTpOWCTBA © TEXHOJOTHYECKHE IMPOLIECCHI: TEPMOMETp, OapoMeTp, TOIydeHHE
HaHOMAaTepHUaJoB.

Jemoncmpayuu.

Mogenu TBUKEHUS YaCTHUIl BEUIECTRA.

Moens OpOYHOBCKOTO JIBUKCHHUSI.

Buieopouk ¢ 3amuchi0 peaibHOTO OPOYHOBCKOTO JIBFKCHUS.

Huddysus xuakocreit.

Mopens onbita LlTepHa.

[IpuTskeHne MOJEKYII.

Mogenu KpUCTAITMIECKUX PEIIETOK.

Habmronenue u rccnenoBaHue U30MpoIeCCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

UccnepoBanue mpoliecca yCTaHOBJICHUSI TEIJIOBOTO PABHOBECHS TPHU TEIIOOOMEHE MEXIy ropsiyeil u
XOJIOHOI BOJOH.

N3yuenne n3orepMuyeckoro mnpoiecca (PEKOMEHI0BAaHO UCIOJIb30BaHUE ITU(POBOIA TaOOpaTOPHH ).

N3ydenune n30XopHOTO Mpolecca.

N3yuenue nzobapHoro npoiiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmonunamuuaeckas (TJl) cucrema. 3aganurie BHEITHUX YCIOBHH JJI TEPMOJAMHAMUYCCKON CHUCTEMBI.
Buemnne m BHyTpeHHHe napamerpsl. [lapaMeTpel TEpMOIMHAMHYECKOW CHUCTEMBI KaK CPEIHHE 3HAYEHUS
BEJINYUH, OMKCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepmoaumHamuku. CaMONpOM3BOJIbHAS pelaKkcalys TEPMOJWHAMHYECKOM CHUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOro raza B TEPMOJMHAMUKE — CUCTEMa YpaBHEHUW: ypaBHeHHE MeHeneeBa—
Kianelipona u BbIpakeHUE€ U1l BHYTPEHHEH SHEpPruM. YCJIOBHUS NPUMEHHMOCTH 3TOM MOJENIW: HU3Kas
KOHIICHTpPAlLlMs YacTULl, BBICOKHE TeMIEparypbl. BblpaxkeHue ii BHYTPEHHEW SHEPrMU OJHOATOMHOIO
MJICANbHOTO Ta3a.

KBazucrarnueckue u HECTaTUYECKUE TPOLIECCHI.

DOnemeHTapHas paboTra B TepMoauHaMuke. Beruucienue paboTel mo rpaduky mpoirecca Ha PV-
JarpaMme.

Temnmonepenaua kak crnoco0 W3MEHEHHsS BHYTPEHHEW SHEPrud TEePMOJUHAMHYECKOW CUCTeMBbl 0e3
coBepiieHus padoTel. KoHBEKIINS, TEIIONPOBOIHOCTD, U3ITyYEHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YJenbHas M MOJIIpHAs TEIJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. Y ienpHast TEII0Ta CropaHus TOIUIMBA. Pacuér koamvecTBa TEIJIOTHI IPU TEIUIONEpeaaye.
[Tonsitre 06 aqnabaTHOM mpoliecce.

[lepBrIii 3ak0H TepMOAMHAMUKHU. BHyTpeHHss sHeprus. KomudecTBo TEIoThl M paboTa Kak MephI
M3MEHEHHUS BHYTPEHHEHN SHEPTrUr TEPMOJIMHAMUYECKOU CUCTEMBI.

BTtopoii 3aKk0H TepMOJMHAMUKH ISl pABHOBECHBIX MPOILIECCOB: UEPE3 33/JaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHUYECKON CUCTEMBI IIPOXOANUT €AMHCTBEHHAs aanadaTa. AOCOTIOTHAS TeMIepaTypa.

Bropoil 3ak0oH TepMOJAMHAMHUKU [Jis1 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXXHO MEpPENaTh TEIIOTY OT
Oornee XonoaHOrO Tenma K Oojee Harpetomy Oe3 kommeHcaruu (Kmaysmyc). HeoOpaTuMoCTh TpUpOIHBIX
IIPOLIECCOB.

[Ipunnune! aeictBus TeminoBbix MammuH. KIT/I.

MakcumanbHoe 3Hauenue KIT/I. [ukn Kapho.



DKOJIOTHYECKHE aCHEeKThl UCIOJIb30BAaHUS TEIJIOBBIX ABUTaTeNe. TeraoBoe 3arpsa3HeHHe OKpYKaromei
Cpelpbl.

TexHuueckre yCTpOMCTBAa M TEXHOJIOTMYECKUE MPOIECCHI: XOJIOIMIbHUK, KOHAUIIMOHED, AU3EIbHBIN U
KapOIOpaTOPHBIN JBUTATENM, TMapoBas TypOWHA, TONYyYCHHE CBEPXHU3KUX TEeMIepaTyp, YTHIU3AIUS
«TETUIOBBIX» OTXOJOB C HCIIOJIb30BAHMEM TEIUIOBOTO HACOCA, YTHIIM3AIHS OMOOPTaHMYECKOTO TOILIUBA JUIS
BBIPAOOTKH «TETUIOBOI U 3JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHYeCKOM PaCIIuPEHUH.

Bosgymnoe orauso.

CpaBHeHHE YICIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHECHHSI BHYTPEHHEH SHEPTHUU.

NccnenoBanue aqnabdaTHoro mpouecca.

KomnbsroTepHbie MOJI€TH TETIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue yaenbHOM TeII0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

WccnenoBanue annabaTHoro mporecca.

N3yuenne B3aMMOCBSI3M SHEPTHUU MEXKMOJICKYISIPHOTO B3aMMOJICUCTBUS W TEMIIEPATyphl KUTICHHS
KUJIKOCTEH.

Tema 3. Azpecamnuie cocmoanusn eeuwiecmea. Pazoewvie nepexooul.

[TapooOpazoBanue u koHeHcanus. Mcmapenue u kumenue. Y ienbHas TeroTa napooopa3oBaHusl.

Hacebimmennsie ¥ HeHachllieHHBIE Tapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH W JAaBJICHHS
HACBHIIIIEHHOTO Tapa OT TeMIepaTyphl, MX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO Tapa. 3aBUCHUMOCTH
TEMIIEPATypbl KUIIEHUS OT JABJICHUS B )KUJIKOCTH.

BrnaxHocth Bo3yxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOIUsI CBOMCTB KpucTauioB. [lnaBinenue u
KpUCTaJIM3aus. Y ienbHasl Tersora rmiasineHus. Cyonumanus.

Hedbopmaruun TBEpHoro Tena. Pactsokenme um cxatue. Casur. Monayne [Onra. Ilpegen ympyrux
nedopmarui.

TenoBoe pacuiupeHue KuaKocTeld U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE paciIupeHue. AHTapMOHU3M
TEIUIOBBIX KOJICOaHU YacTHUIl BEIeCTBa KaK MPUYMHA TEIUIOBOTO PACHIMPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpaszoBanue sHEPTUH B (Pa30BBIX MEPEXOAAX.

VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHoctHoe HaTskeHHe. KoadduuueHT NOBEpXHOCTHOrO HaTsbKeHUsA. KanwuispHble SBJICHUS.
JlaBneHue noja UCKpUBJIEHHONW MOBEPXHOCTHIO kuaAKocTH. Popmyna Jlamnaca.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: JKUJIKHE KPHUCTAJJIbL, COBPEMEHHbIE
MaTepuasbl.

Hemoncmpauuu.

TennoBoe pacmupeHue.

CBoiiCTBa HACHIILIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

N3mepenue cuibl NOBEPXHOCTHOTO HATSKEHUSI.

OMnBITHI ¢ MBUIBHBIMU TJIEHKAMM.

CmauuBanmue.

Kanunnsipuele siBneHust.

Mopenu HEHbIOTOHOBCKOM YKHUJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTANIMUECKOTO BEIIECTBA.

Bunsr nepopmaruii.

Habmronenue manbix gegopmaruii.



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TeIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIEHHBIX [1apPOB.

N3mepenune abCOMOTHOM BIKHOCTH BO3/4yXa U OIIEHKA MAcChl IIApOB B TIOMEIEHUH.

N3mepenue ko3 duirenTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH ieopMaIi PE3MHOBOTO 00pasiia OT MPHIIOKEHHON K HEMY CHIIBI.

Pasnen 4. DiiekTpoanHaMuka.

Tema 1. Inekmpuueckoe none.

OnekTpu3aiuss Ted W €€ MPOSBICHUSA. OJEKTPUUYECKUU 3apsia. [[Ba BHIa AJIEKTPUYECKUX 3apsiioB.
[IpoBOJHUKY, AWUANEKTPUKU U IOJIYNIPOBOJHUKHU. DJIEMEHTAPHBIM AJIEKTPUUYECKUM 3apsil. 3aKOH COXpaHEHUS
MEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onextpuueckoe noje. Ero aelicTBre Ha 3EKTPUUECKUE 3apsibl.

Hanpsoxk€HHOCTH 3nekTpuueckoro noJs. [IpoOusblit 3apss. JIuHum HanpsKEHHOCTH 3JEKTPUUECKOTO TOJIS.
OAHOPOIHOE ANIEKTPUUECKOE MOJIE.

[ToTeHIMaTbHOCTD JEKTPOCTATUUYECKOTO NOJs. Pa3HOCTh MOTeHNMANOB U HanpsbkeHue. [loTeHuunanbHas
SHEprus 3apsna B dJIeKTpocTaTHdeckoM mnosie. [loTeHmuan anexTpoctaTuieckoro nosst. CBa3b HAPSHKEHHOCTH
TOJISI ¥ Pa3HOCTU MOTEHIIUAJIOB JJIsl AJIEKTPOCTATUYECKOTO MO (KaK OJHOPOTHOTO, TaK U HEOJHOPOTHOTO).

[TpuHIMT Cynepno3uuu 3JIEeKTPUUECKUX MOJIeH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOM cdeprl. [lose paBHOMEPHO 3apsKEHHOTO IO
00bémy mmapa. [lome paBHOMEpHO 3apsDKEHHONW OecKOHEYHOU TuiockocTdu. KapTwHbl TMHUN HANpsHKEHHOCTH
9THUX MOJIEH U SKBUNOTEHINUAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3NEKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsI0B.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJI€E. J(naneKkTpudeckas MpOHUIIaEMOCTh BEIIECTBA.

Konpaencarop. D1neKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOpA.

[TapannensHOE coennHeHne KOHIeHcaTopoB. [locnenoBaTenbHOe coeAMHEHNE KOHACHCATOPOB.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

JIBU>KEeHHE 3apsyKEHHON YacTULBI B OJTHOPOAHOM 3JIEKTPUYECKOM IOJIE.

TexHuueckne  yCTpOMCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:  AJIEKTPOCKOM,  DJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOPhI, reHepaTop Baun ne I'paada.

Jemoncmpayuu.

YCeTpolCcTBO M MPUHIMUIT ICUCTBUS SJIEKTPOMETPA.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocraTuueckoro reneparopa (Ban ne I'paada).

[IpoBOAHMKY B 3IEKTPUUYECKOM MOJIE.

DneKTpocTaTU4ecKas 3aliuTa.

YCTpoKCTBO U AEMCTBUE KOHAEHCATOPA ITOCTOSHHOM U IEPEMEHHONU EMKOCTH.

3aBUCUMOCTB MIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOPa OT ILIOMAAH IUIACTHH, PACCTOSHUSA MEXy HUMH
U AUDJIEKTPUUYECKON TIPOHUIIAEMOCTH.

OHeprus MEeKTPUYECKOTO MO 3apsyKEHHOTO KOHAEHCATOPA.

3apsiaka ¥ pa3psKa KOHIAECHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKkmuKym.

OneHka cuil B3aMMOJEMCTBUS 3apsyKEHHBIX TEIl.

HabGnronenue npeBpalieHns 3HEpPruu 3apsHKeHHOT0 KOHASHCATOPa B SHEPTUIO U3TYUYEHUs CBETOAMO0/1A.

N3ydyeHne npoTekaHus TOKa B LETH, COEpKalIEl KOHEHCATOP.

Pacnipenenenne pa3sHOCTH TMOTEHUUAIOB (HAaOpsOHKEHHWs) NPU  MOCIENOBATEIbHOM  COEIWHEHUU
KOHJICHCATOPOB.



HccnenoBanue paspsiga KOHIEHCATOpa YEPE3 PE3UCTOP.

Tema 2. ITocmoannwlit IneKmpuyecKuil mok.

Cuna toka. [TocTosiHHBIN TOK.

VYcioBus CyliecTBOBAaHUS OCTOSHHOTO IeKTpudeckoro Toka. Mcrounuku toka. Hanpsokenune U u 3/1C

3axon Oma Ui yyacTKa LETH.

DNEKTPUUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTb CONIPOTUBIIEHHUS OJTHOPOIHOTO MPOBOJIHUKA OT €r0 JJIMHBI
Y IUIOIIAIU TIOTIEPEYHOTO CeUeHUsl. Y IeIbHOE COIIPOTUBIICHUE BELLIECTBA.

[locnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHUE IMPOBOJHUKOB. Pacuér pa3BeTBIIEHHBIX
anekTpuyecknx 1eneid. [Ipasuna Kupxroda.

Pabota snexrpuaeckoro Toka. 3akoH Jxoyms—Jlenma.

MOILHOCTb 31EKTPUUYECKOTO TOKA. TemioBas MOLUIHOCTh, BbIJIENsIEMast HA PE3UCTOPE.

OJIC u BHyTpEeHHeEe CONpOTHBIIEHHE HCTOYHMKA TOKa. 3akoH Oma a8 MoJIHOM  (3aMKHYTO)
ANEKTPUYECKON 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKOoe 3aMbIKaHKE.

Konnencarop B 1ienu NoCTOSTHHOTO TOKa.

Texnuueckue ycTpoiicTBa M TEXHOJIOTMUECKHE IPOIIECCHI: aMIIEPMETP, BOJBTMETpP, PEOCTAT, CUETUUK
NMEKTPUYECKON SHEPIUH.

Hemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKAa OT HANpsDKEHUS U PE3UCTOpa, JIAMIIbl HaKalWBaHUS U
CBETO/IMO/1A.

3aBUCUMOCTb COTNPOTUBIIEHUS LWJIMHAPUYECKUX MPOBOAHMKOB OT JUIMHBI, IUIOHIAAW TIONEPEYHOro
CeUeHHUs U MaTepuara.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COMPOTUBIICHUS ITPU IIOCTOSIHHOM HaIlPSIKEHUU.

[Ipsmoe m3mepenue D/IC. KopoTkoe 3aMblKaHHE TaJIbBAHUYECKOTO 3JIEMEHTA W OLICHKAa BHYTPEHHETO
CONIPOTHBIICHHUSL.

Crioco0OpI coeHEHUsT ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXY IOJIFOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue cMEMaHHOTO COEIMHEHHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIs JIAMITbl HAKaIUBaHHUSL.

YBenuueHue npesesia u3MepeHus amrnepMmerpa (BoJbTMETpa).

N3amepenne DJIC 1 BHYTpEHHETO CONTPOTUBIICHUS] ICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctd 3/1C ranbBaHUYECKOI0 3J€EMEHTA OT BPEMEHH IPU KOPOTKOM 3aMbIKaHUH.

HccnegoBanue pa3HOCTH NOTEHLIMAIOB MEXY IOJIFOCAMHU MCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.

HccnegoBanue 3aBUCMMOCTH MOJIE3HOM MOIIIHOCTU UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckas MPOBOJUMOCTh PA3IMYHbIX BEUIECTB. DJIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAIUIOB.
3aBUCHUMOCTb COMPOTHUBIICHUS METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX MMYYKOB.

[TomynpoBoanuku. CoOcTBEeHHass M NPUMECHas MPOBOAMMOCTH IOJIYIPOBOAHUKOB. CBoiicTBa p-—n-
nepexona. IloaynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHUECKAs AUCCOLMAIUSA. DIEKTPoIn3. 3akoHbl Dapajes
JUTSL TIEKTPOJIN3A.

OnekTpuyeckuid TOK B razax. CaMOCTOSITENIbHBIH M HECAaMOCTOSITENIbHBIA pa3psa. Pa3nuuHbie TUIBI
CaMOCTOSITENILHOTO pa3psiga. Monnus. [Tnasma.

TexHuueckre ycTpoWCTBa M MPAKTHYECKOE MPUMEHEHUE: Ta30pa3psIHbIE JIAMIIbI, JIEKTPOHHO-TTy4eBast
TpyOKa, TOJYNPOBOJHUKOBBIE TNPUOOPHI: JHOJ, TPaH3UCTOP, (OTOAMON, CBETOAMOM, TajbBaHHKa,
paduHUpPOBaHNE ME/U, BHITUIABKA aTIOMUHUS, JIEKTPOHHAS MUKPOCKOIHSL.



Jemoncmpayuu.

3aBUCUMOCTb COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 2JIEKTPOJIUTOB.

3akoHbl d1eKkTposu3a Papases.

HckpoBolii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

CpaBHEeHUE NPOBOAUMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, nPAKmMuKym.

Habmonenue anexTpoaunsa.

N3mepenue 3apsiia 0IHOBaJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JHOJIA.

Du3uyecKuil MPAKTHKYM.

CriocoObl  m3MepeHHsl (PU3MUECKUX BEJIUYMH C HCIOJIb30BAHMEM AHAJIOTOBBIX M LU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTEIBHBIE
MOTPEIIHOCTH U3MEpEeHUH pu3nyeckux BeauunH. O1ieHKa rpaHul] OrPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHMM, HCCIEAOBAHUN 3aBUCUMOCTEN (U3NYECKUX BEIMYMH, NMPOBEpKa
MpeIOKEHHBIX runore3 (BbIOOp U3 padOT, OMMCAHHBIX B TEMATUYECKUX paszaenax «YueHUUYEeCKHUH
AKCIIEPUMEHT, Ta00OpaTOpHBIE PAOOTHI, TPAKTUKYM» ).

MexnpeameTHblie CBSI3H.

W3yuenne xkypca ¢usuku yraoyOnéHHoro ypoBHs B 10 kjacce oOCymIecTBIsSeTCs € y4€ToM
COJIep’KaTeIbHBIX MEXIIPEJIMETHBIX CBsI3€l € KypcaMH MaTeMaTuKH, OHOJIOTWH, XWMHUH, Treorpaduu U
TEXHOJIOTHUH.

Mesicnpeomemmnvie noHAmMUA, CE6A3AHHbBIE C UYHEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4HbIl (akT, runore3a, (Qu3MyecKas BEIMYMHA, 3aKOH, TEOpuUs, HaOIIONEHHE, DSKCIIEPUMEHT,
MOJICIUPOBAaHUE, MOJENb, H3MEpPEHHE, MOIPEIIHOCTH HW3MEPEHUil, H3MepuTeNnbHble NpHUOOpHI, LUdpOBas
nmaboparopus.

Mamemamuka: penieHre CUCTEMBI YypaBHEeHUH. JIuneliHas ¢yHkus, mapadosa, runepoosa, ux rpapuku
u cBoiictBa. TpuroHomerpuyeckue (yHKIMM: CHHYC, KOCHHYC, TAaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOPHI M NX NPOCKIUHM HA OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: Mexanudeckoe JBHXKEHHE B >KMBOH mnpupone, audpdy3us, ocMOC, TEIMI00OMEH KUBBIX
OpPraHu3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKaroLell cpelpl, YTHIM3alus OMOOPraHWYECKOro TOIUIMBA IS
BBIPAOOTKHU «TEIJIOBOI» M IEKTPOIHEPIUH, NOBEPXHOCTHOE HATSHKEHHUE M KAIIWJUIIPHBIE SBJIECHUS B MIPUPOJE,
IEKTPUYECKUE SABJICHUS B KUBOU IIPUPOJE.

Xumusa: JTUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE ATOMOB M MOJIEKYJN, MOJIb BEILECTBA, MOJIIPHAs
Macca, IOJIy4eHHE HAHOMAaTepHUaJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ, >XUAKOCTEH M Ta30B, >XXHUIKHE
KPUCTAJIJIBI, JIEKTPUYECKUE CBOMCTBA METAJUIOB, JEKTPOJIUTUYECKAS JUCCOLUALMS, TaJIbBAHUKA, dJIEKTPOHHAs
MHUKPOCKOTIHSL.

TI'eocpaghua: BnaxxHoCTb BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHUE ABWKEHUH C MCIOJIB30BAaHMEM MEXAaHU3MOB, YU4ET CYXOro U KHJIKOTO
TPEHUs B TEXHUKE, CTaTUYECKHE KOHCTPYKUUH (KPOHIUTEHH, pemeéryaTrble KOHCTPYKIMH), HCIOIb30BAHUE
3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TMPOCKOII, BOJOMET U JPYyrue), ABUraTeslb BHyTPEHHETO CrOpaHus,
napoBasi TypOMHa, OBITOBON XOJIOAUIBHUK, KOHIULIMOHEDP, TEXHOJIOTUHU MOJIY4YEHUS] COBPEMEHHBIX MaTepHalIoB,
B TOM 4YHCIIE HAHOMAaTepHajlOoB, W HAHOTEXHOJIOTMM, JJIEKTPOCTaTHYECKas 3allluTa, 3a3€MIICHHE
ANIEKTPONIPUOOPOB, Ta30pa3psAHbIE JaMIIbl, HOIYIPOBOJIHUKOBBIE TPHOOPHI, TaJIbBAHUKA.

11 KJIACC

Pasnen 4. DiekTpoamHaMuka.
Tema 4. Mazrnummnoe no.e.



B3anmopneicTBuE TNOCTOSIHHBIX MAarHWTOB M IMPOBOJHHMKOB € TOKOM. MarnutHoe mone. Bekrtop
MAarHuTHOM MHAYKIMU. [I[puHIMI Cynepno3uumy MarHuTHBIX 1osiel. JIMHUM MarHUTHOW MHIIyKIUU.

MarautHoe noje MpOBOJHMKA C TOKOM (IIPSMOTO NMPOBOJHHUKA, KAaTYIIKU M KPYroBOro BUTKA). OmbIT
Opcrena.

Cuna Amriepa, e€ HanpaBICHUE U MOYJIb.

Cuna JlopeHnua, e€ HanpaBiieHue U MOAY/b. JIBIKeHUE 3apsHKEHHON YaCTHUIbI B OJIHOPOIHOM MarHUTHOM
nose. Pabota cunel Jlopenna.

MarnuTHoe noJie B Beectse. @eppoMarHeTHKy, mapa- U JuaMarHeTUKH.

TexHuueckre yCTPONUCTBA M TEXHOJOTHYECKHUE TMPOIECChl: MPUMEHEHHE TIOCTOSHHBIX MAarHuToB,
AJIEKTPOMArHUTOB, TECTEP-MYJILTUMETP, FICKTPOABUTATENb SIKOOU, YCKOPHUTEIU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kapruna nuHuii MHIYKIIUY MAarHUTHOTO TIOJIS TTOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kapruna nuHMii MarHUTHOM WHYKITUU TIOJIS JUTMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaGnronenue aBuKeHUs Mydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMI AEHCTBUS EKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

HccnenoBanne MarHuTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

WccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

N3smepenne cuinbsl Ammepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMM Ha OCHOBE M3MEPEHHUS CUJTbl AMIiepa.

Tema 5. DnekmpomacHumHas UHOYKYUAL.

SIBreHune sneKTpoMarHuTHOM UHAYKIMU. [loTok BekTopa MarHuTHOW MHAYKIMHU. DJIC nHayKkuuu. 3akoH
3JEKTpOMarHuTHOM nHayKuuu @apazaes. BuxpeBoe snexktpuueckoe nosie. Toku @yko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIEMCS B OJTHOPOTHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuayktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LIEMU MOCTOSTHHOTO TOKa. SBieHune camounaykuuu. DJC
CaMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJI€.

TexHuueckre yCTpoWCTBa U TEXHOJOTMUECKHE MPOLIECChl: MHAYKIIMOHHAS I€4Yb, COJICHOUJ, 3allUTa OT
ANEKTPU3aLUU TEJl IPU IBUKEHUH B MAarHUTHOM I10JI€ 3E€MIIH.

Hemoncmpauuu.

Habmonenue siBjaeHMs 3J€KTPOMAarHUTHOW MHTYKIIHH.

Uccnenoanue 3aBucumoctd 1C UHIAYKIIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TIOTOKA.

IIpasuiio Jlenna.

[Tagenune MarauTa B amOMUHUEBOM (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUY.

Uccnenoanue 3aBucumoct I1C caMOMHIYKIIMKM OT CKOPOCTH U3MEHEHHUSI CHIIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomuoi, npaKmuKym.

UccnepoBanue siBIIEHUS 3IE€KTPOMArHUTHOM UHIYKIIUH.

Ornpeznenenre UHIYKIUNA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIEHUS CAaMOUHYKIINH.

COopka MoieTTH DIIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nea 5. KosieOaHnusi M BOJIHBI.



Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHbIE KOTEOAHMUS.

I'apmonunydeckue konebanus. Knnemarnueckoe u JUHAMUYECKOE ONMMCAHHUE. DHEPreTUYECKOE OMMCAHUE
(3aKOH COXpaHEHUS] MEXaHMYECKOH 3Hepruu). BbIBOJ AMHAMUYECKOTO ONMUCAaHHUS FAPMOHMYECKHX KOJeOaHUH
U3 UX HEPreTUYECKOro U KWHEMAaTUYECKOTO OITMCAHMUS.

Ammutyna u ¢asza xoneOaHuil. CBA3b aMIUIUTYIBI KOJICOAHUH HMCXOMAHOHM BEIMYMHBI C aMIUIUTYIAMU
KoJIe0aHu €€ CKOPOCTH M YCKOPECHHS.

[Tepron m wacroTa xoneOanwmii. [lepron MaibIX CBOOOIHBIX KOJICOAHWUN MATEMATHYECKOTO MAasiTHHKA.
[lepuroa cBOOOIHBIX KO1€0aHUM MPYKUHHOTO MasiTHUKA.

[lonsTe o 3aryxaroumux kosiebaHusX. BoiHykeHHble KojeOaHus. Pe3onanc. Pe3onaHcHast kpuBasl.
Bnusinue 3aTyxaHusi Ha BUJI pE30HAHCHOM KpUBOM. ABTOKOJI€0aHUSI.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, 4YacChl, Kauyeld, MY3bIKAJIbHBIE
MHCTPYMEHTBHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0ae0aTeIbHOr0 IBKEHHUS.

Habnronenue He3aBUCHMOCTH MEpHoJia MaJIbIX KOJIEOAaHU I'py3a Ha HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aryxaromux KojeOaHUNM UM 3aBUCHUMOCTH IIepHOJa CBOOOJHBIX KoOJIeOaHMHM OT
COMPOTHUBIICHUSI.

UccnenoBanue kosiebaHuii rpy3a Ha MAaCCUBHOM MPYKHUHE C 1ETbI0 (OPMUPOBAHUS MPEACTABICHUN 00
UJeanbHON MOJIENIN MPY>)KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHUs SHEPTUU MPU KojleOaHUsAX rpy3a Ha IpYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

HaGnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaol, npaKmuxym.

N3mepenue neproaa cBOOOAHBIX KOJIEOaHNUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKEHUS Te€Ja B X0/ KoJIeOaHU Ha yIPYroM IO/IBece.

W3ydeHue ABUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoGpa3oBanue SHEPTUH B IPYKUHHOM MaSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOMINX KOJIeOaHU.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznummnsple Ko1edanus.

Konebartenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOjeOaHUs B HAEaIbHOM KoJieOaTeIbHOM
koHType. ®opmyna Tomcona. CBsi3b aMIUIMTYABI 3apsiia KOHJEHcCAaTopa C aMIUIUTYIOM CHUJIbl TOKa B
KoJieOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUU B UeaIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxarolue 3eKTPOMarHuTHbIE KoyieOaHus. BeIHYKIeHHbIE 2IEKTPOMAarHUTHBIE KOJIeOaHMsl.

[lepemenHbIit TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMITUTYIHOE U JEHCTBYIOIIEE 3HAUEHHE CHIIbI TOKA
Y HaIPSDKEHUS IPU pa3inyHoi (opMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHbIl TepeMeHHbIH TOK. Pe3ucTop, KOHIEHCAaTOp M KaTyllka WHAYKTUBHOCTH B IIETH
CHUHYCOMIAJIBbHOTO NIEPEMEHHOTO TOKa. Pe30HaHc TOKOB. Pe3oHaHC HanpsikeHui.

WneanbHblil Tpanchopmatop. [IponsBoacTso, nepegaya u noTpedaeHne MEKTPUIECKON SHEPTUH.

DKOJIOTHYECKHE PUCKH ITPH MIPOU3BOJICTBE AMEKTPOIHEPrun. KynpTypa HCIIOnb30BaHMs JIEKTPOIHEPTUH
B [TIOBCE/IHEBHOM JKU3HMU.

TexHuyeckne ycTpoWCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: IEKTPUYECKHIM 3BOHOK, TI'€HEpaTop
IIEPEMEHHOT0 TOKa, IMHUM JJIEKTponepeaay.

Jemoncmpayuu.

CB000IHBIE AIEKTPOMArHUTHBIE KOJIeOaHMS.

3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJ€0aHUH OT MHIYKTUBHOCTH M €MKOCTH KOHTYpa.

OcumsuiorpaMMsbl 31€KTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX IEKTPOMArHUTHBIX KOJeOaHHH.



Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BbIHyXIeHHBIE CHHYCOHUIATbHbIE KOJIEOaHMUS.

Pe3ucrop, karyika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHc npu nocneaoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH U KOHJIEHCATOPAa.

YCTpOHCTBO U IPHUHIIUII JEHCTBHSI TpaHCHOpMATOpA.

Monenb JIMHUY 3JEKTPOIepe1auH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

Nzydenne tpanchopmaropa.

HccnenoBanue mepeMEHHOro0 TOKa 4epe3 IOCIEN0BATENbHO COECIUHEHHBIE KOHAECHCATOp, KATYILKY U
pe3ucrop.

HaGnronenue 37eKTpOMarHUTHOTO PE30HAHCA.

WccnenoBanue paboThl HICTOUHUKOB CBETA B LIEMH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbBLE G0JIHDL.

MexaHnyeckue BOJIHBI, YCJIOBUSL UX pacnpocTtpaHeHus. [lonepeunsle u mpoaosibHble BoJiHBL [lepuon,
CKOPOCTbh paclpoCTpaHeHHs] U AjJuHa BOJIHbI. CBOICTBA MEXaHWYECKHX BOJIH: OTpa)K€HHE, MPEIOMIICHUE,
uHTepPepeHus 1 Tudpaxus.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IIlymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

DNEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSI M3JIyd€HHUs 3JEKTPOMAarHUTHBIX BOJIH. B3aummuas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH: OTpaKeHHE, NpPEJOMJICHHE, MOJsApU3alus, HUHTepPepeHIus U
T paKIus.

[Ikana 35eKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUMNBI pagroCBA3U U TeNEeBUACHUS. Pagronokamnusi.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuueckne yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI, panap,
paauonpuéMHUK, TENIeBU30p, aHTeHHa, TenedoH, CBY-meub, ynpTpa3ByKkoBas AHATHOCTHKA B TEXHUKE U
MEJIMLIAHE.

Jemoncmpayuu.

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

Habmonenue orpaxkeHus U IpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHunu u qudpakiiii MEXaHHUYECKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHE.

Habnronenue cBsizu rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMILIUTYAON U YaCTOTOM KOJIeOaHMIA.

UccnegoBanue CBOMCTB  3JEKTPOMArHUTHBIX BOJH: OTPAXKEHHE, MPEIOMJIEHHE, MOJIsSpU3alus,
mudpakuus, “HTep(epeHIus.

OOHapy>xeHne HH(PAKPACHOTO U YIbTPa(UOIETOBOTO U3TyUSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomut, npaKkmuKym.

N3y4yeHne napaMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacIIpOCTPAHEHHUE CBETA B OTHOPOAHOM cpeze. JIyd cBera. ToYeuHbIN HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbl OTpaxkeHHMs cBera. llocTpoeHne W300pakeHU B IUIOCKOM 3epKale.
Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3akOHBI MpeloOMJIeHHS cCBeTa. AOCOJIOTHBIA TOKa3aTenb MpPEIOMIICHUS.
OTHOcHUTENbHBIN NOKa3aTedab NpeaomiieHus. IIoCTOSHCTBO 4acTOTHI CBETa M COOTHOILIEHUE JUIMH BOJH IIPH
IIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3 TPaHMILY pa3ziena IBYX ONTHYECKUX CpPE.



Xonx myueit B mpusMme. [lucnepcus cBeta. CinoxHblii coctaB 6enoro ceeta. L{Ber.

ITonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroil OJIHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparome u paccenBaronue JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSIHME M ONTHYECKas CHIla
TOHKOW JIMH3BL. 3aBHCUMOCTH (POKYCHOTO pPAaCCTOSIHUS TOHKOM c(epudecKod JHH3BI OT €€ TeOMEeTpuu Hu
OTHOCHUTEJILHOTO MOKAa3aTesl IPEIOMIICHUS.

@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xoa Jyda, IpOLIEIIIEro JUH3Y 0] POU3BOJIBHBIM YIJIOM K €€ riaBHOU ontuyeckoi ocu. Iloctpoenue
M300paKeHUI TOYKU M OTPE3Ka MPSIMOM B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX M UX CUCTEMaX.

OnTnueckue npubdopsl. Pazpemaronas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWurepdepenuus cBera. KorepeHTHbIE HCTOYHUKUA. YCJIOBHS HaOIIOICHUS
MaKCUMyMOB U MUHHUMYMOB B WHTEp()EpPEHIMOHHON KapTHUHE OT JIByX KOT€PEHTHBIX MCTOYHHUKOB. [Ipumepsl
KJIACCUYECKUX MHTEP(EPEHIIMOHHBIX CXEM.

Hudpakuust cBera. JudpakuvoHHas pemérka. YciaoBue HaOMIOACHUS TJAaBHBIX MAaKCUMYMOB IpH
MaJeHUU MOHOXPOMATHYECKOI0 CBETa Ha TU(PPAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckre yCTpOHCTBa U TEXHOJIOTMYECKME IIPOLECCHI: OYKH, Jyla, MEepUcKol, ¢oTroanmnapar,
MHUKPOCKOTI, TPOEKIIMOHHBIN anmnapart, MpOCBETIEeHHE ONTHKHU, BOJJOKOHHAs ONTHUKA, TU(PAKIIMOHHAS PEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npesioMieHus CBETa.

Habmtonenue nosHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IMyYKOB Uepe3 MIIOCKONApaIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONMCTB M300payKeHUH B JIMH3AX.

Moienu MUKpPOCKOIIA, TeJIECKOTA.

Ha6nronenue narepdepeHiiny crera.

HaGnroneHnue 1BeTOB TOHKUX IUIEHOK.

Ha6mronenue qudpaknuu certa.

N3yuenne nudpakiinOHHON PEMIETKH.

HaGnronenue 1uppakiinoOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBeta.

HaGnronenue nossipu3anuu cBeTta.

[IpuMmeHeHNe NOJAPOUIOB I U3YYCHHS] MEXaHMYECKUX HAIPSIKECHU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3mepenue nokasaTeiis IpeJoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHUS OT BELIEeCTBa (Ha MpUMepe KUAKHUX JIMH3).

N3mepeHne pOKyCHOTO pacCTOSTHUS pacCeUBAIOILUX JIMH3.

ITomyyeHune n300paXkeHHst B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[TosmrydeHue n300paXkeHHst B CUCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHue TEIECKONNYECKUX CUCTEM.

HaGnronenue nudpakunu, HHTEpYEpeHLINN 1 MOJSPU3aLMU CBETA.

W3ydeHne nossipu3anuu cBETa, OTPaXEHHOTO OT NOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTepepeHIy Ja3epHOT0 U3TYUEeHUS Ha IBYX LIEIAX.

HaGnronenue nucnepcum.

HaGnronenue u nccrienoBanue JUQPPaKIUOHHOTO CIEKTpa.

W3mepenue 1IuHbI CBETOBO BOJIHBI.

[TonmydeHune criekTpa U3Ty4eHHs CBETOIMO/Ia IPH OMOIIHU TU(PAKIMOHHOMN PeIIETKY.

Pa3nes 6. OcHOBBI CIeMAJILHOM TEOPHH OTHOCUTEILHOCTH.

I'panunel  NpUMEHMMOCTH  KilaccHyeckodl — MexaHuku.  IlocTynaTel  crenuanbHONM — TEOpHUH
OTHOCHUTEJILHOCTH.



[IpocTpancTBeHHO-BpeMeHHOW uHTepBai. llpeoOpazoBanust JlopeHma. VYciioBHe NPHUYUHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPALLEHUE JUTUHBI.

OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBIL.

CBs13p Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.

TexHuueckue ycTpoiicTBa M TEXHOJOIMYECKHE IPOLECCHI: CITyTHUKOBBIE NPUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YaCTHLI.

Y4eHnYeCKuil IKCIIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI, IPAKTUKYM.

Omnpenenenrne UMITYJIbCa U DHEPTHM PEISTUBUCTCKUX yacTull (1o ¢oTtorpadusM TPEeKOB 3apsiKEHHBIX
YaCTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanroBas pusuka.

Tema 1. Kopnyckynapno-60nnoeoit oyanusm.

PaBHOBecHOE TeIUIOBOE M3NTydeHHE (M3IIydeHHE aOCOJIOTHO YEPHOTO Teiia). 3aKoH cMenieHus BuHa.
I'mnoresa I1nanka o kBaHTax.

@®OTOHBI. DHEPrUs U UMITYJILC (HOTOHA.

®orordpdext. OnbiTel A. I'. CroneroBa. 3akoHbl (oroddpdexrta. YpaBHeHHMe OWHIITEHHA IS
¢dotorddexra. «Kpacnas rpanunay potosddekra.

JlaBnenue cBera (B YaCTHOCTH, JABJICHHE CBeTa Ha aOCOJIOTHO TMOTJIOMIAIONIYI0 U aOCOJOTHO
oTpaxaroiyto nosepxHocts). Omnbitsl 1. H. JIeGenena.

BonnoBeie cBoiicTBa uwactuin. Bomuber ne bpoitna. [nmaa BomHbl ne bpoitnst u pasmepsl oOmactu
JIOKAU3aIK  JABMKYIIEHCS dYacTUIbl. KopmyCKymsipHO-BOJIHOBOW myanu3m. Judpakius 5SJIEKTPOHOB Ha
KpHUCTaJlIax.

Crienn¢uka n3mepenuit B Mukpomupe. CooTHoIIeHUs HeonpeaenénHocrel I'elizendepra.

Texnuueckue ycTpoilcTBa M TEXHOJOTHYECKHE IMPOLIECCHI: CHEKTPOMETp, (OTOAIEMEHT, (HOTOATUHUK,
TYHHEJIbHBIM MUKpPOCKOTI, COJIHEYHAas 0aTapesi, CBETOIMO/I.

Hemoncmpayuu.

®doTor(h(PexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS MOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOIHOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

Uccnenosanue dporope3ucropa.

N3mepenue nocrosinuo# [1nanka Ha ocHoBe uccienoBanus Gotospdekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO/ OT HAIPSKEHMUSL.

Tema 2. @uzuka amoma.

OnbITHI IO UCCIEAOBAHUIO CTpOeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopaa.

[Toctynatel bopa. M3nydenue u nornoiieHue GOTOHOB IPU MEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPTUU
Ha JIPyrou.

Bunbl ciektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJI0poJa.

CrioHTaHHOE M BBIHYXCHHOE U3ITydeHHe cBeTa. Jlasep.

TexHuueckune ycTpoiCTBa M TEXHOJOTHUECKUE MPOLECChl: CIIEKTPaJIbHBIN aHaIu3 (CHEKTPOCKOI), J1a3ep,
KBaHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopra.

HaGnronenue nuHeHyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIINX YaCTHULL.

Onpenenenne AJIMHBI BOJIHBI JIA3EPHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmukym.

Habnronenue nuHeuaToro crnekrpa.

HccnenoBanue criekTpa pa3pekeHHOI0 aTOMapHOTO BOJIOPO/ia U U3MEpEHUe MOCTOsTHHON Pundepra.



Tema 3. Duszuka amomno2o A0pa u 371eMeHMAPHBHIX YACMULY,.

Hyxnonnas mozens siypa ['eiizenoepra—Banenko. 3apsa siapa. MaccoBoe uucio siapa. M3oTomnst.

PagnoaktuBHOCTB. Anb(a-pacnan. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnai. ['amma-n3nydenue.

3aKkOoH paJMOaKTUBHOIO pacnaja. PaanoakTuBHble M30TONBI B INpupoie. CBOWCTBA HMOHU3UPYIOLIETO
U3Iy4YeHus. BiusHue paanoakTUBHOCTH Ha KUBBIE OpraHu3Mbl. EctecTBeHHbIN ()OH n3nmydeHus. Jlo3umerpus.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jleekt Maccsl sapa.

SAnepusie peakiuu. Jlenmenue w cuHTE3 snuep. SmepHble peakTophl. [Ipobiembl  yrmpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUYECKUE aCTIEKThl Pa3BUTHS SIIEPHON SHEPreTUKY.

MeTo1bl perucTpalnyy U UCCIIeJOBaHUS 3JIEMEHTAPHBIX YACTHII.

®dyHaamMeHTanbHble B3auMojeiicTBus. bapuonsl, Me30HbI U jentoHsl. lIpencrasienue o CrangapTHOM
Mo enu. KBapk-riirooHHast MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtanaaptHod mojenu. TEmMHas Matepust U TEMHAs SHEPIHsL.

EnuncTBO (hr3nueckoit KapTUHBI MHpa.

TexHnueckre yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: TO3UMETp, KaMmepa BuibCoHa, saepHBIN
peaKTop, TEPMOSJICPHBIN PEaKTOpP, aTOMHAass 00MOa, MArHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCIIOIB30BAHUEM J03UMETPA.

N3yuenune nmoromieHus: 6eTa-4yacTUIl aTFOMHUHHEM.

Paspnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH.

Ortanbl  pa3BUTHsA acTpoHoMuHu. [IpukiiamHOE UM MHPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMMUM.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU U1 00BSICHEHUS IPUPOJIBI KOCMUYECKHX OOBEKTOB.

Metoasl acTpOHOMHYECKUX Hccieq0BaHUU. COBpPEMEHHBIE ONTUYECKHE TEJIECKOIbI, PaJHOTEIECKOIIbI,
BHeaTMOC(epHasi aCTpPOHOMHUSL.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, IIAHEThI, UX BUIUMOE JBUKCHHE.

Conneynas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mictounuk 3Heprun CoHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIEC XAPAKTEPUCTUKHU. Jlmarpamma «CHEKTPAJIbHBIN KIACC — CBETUMOCTBY». 3BE3JbI
[JIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTB) U1l 3BE3]1 INIABHOM MOCIIEIOBATEIBHOCTH.
Buyrpennee crpoenue 38é31. CoBpeMEHHBIE IPEICTABICHUS O IPOUCXO0XKICHUH U 3BoMtoMU CoJIHLA U 3BE3NL.
DTarnbl )KU3HU 3BE3I.

Mineunsiit Iyt — Hama [Nanaktuka. [lonoxenne n aBwxkenue ConHna B ['amakTuke. THIBI TaJaKTHK.
Pannoranaktuku n kBaszapel. UEpHbIE ObIPHI B sApax rajJakTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. PazOeranue ranaktuk. Teopust bosbmioro B3pbiBa.
PenukroBoe usnyuenue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewménnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus.

HabGmionenuss 3BE3nHOTO HebOa HEBOOPYKEHHBIM TJA30M € HCHOJb30BAaHHUEM KOMITBIOTEPHBIX
NPUIIOKEHUN JJIS ONPEeNICHUs MOJIOKEHHsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noymapus 1 sipkue 3BE3/bL.

Habmronenus B Teneckon JIyHbl, TIaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTLICHHIA.

Du3uyecKHil MPAKTHKYM.

CrnocoObl  m3MepeHus: (U3MYECKUX BEIWYMH C HCIOJIb30BAaHUEM AaHAJOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMITBIOTEPHBIX JIaTUMKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCUTENIbHBIE
MOTPEUTHOCTH U3MEepeHui Gpu3nueckux BenudrH. OleHKa IpaHHIl TOTPELTHOCTEH.

IIpoBeneHne KOCBEHHBIX M3MEPEHHH, MCCIEeOBaHUN 3aBUCUMOCTEH (DU3NYECKMX BEIMYUH, MPOBEpKa
NPEUIOKEHHBIX THIoTe3 (BHIOOp U3 paboT, OMUCAHHBIX B TEMAaTHYECKUX paslenax «Y4YeHHYeCKun
HKCIIEPUMEHT, JIAOOPaTOPHbIE PAOOTHI, IPAKTHKYM).

O0o0marniee noBTopeHne.



O06o00mIeHne U cucTeMaTu3alus CoAep KaHus pasaenoB Kypca «MexaHukay, «MoiekynsipHas (Gu3uka u
TEPMOAMHAMHKAY, «DIeKTpoauHamMukay, «Komebanus u BoJHBD, «OCHOBBI CHIENUATBHONH TEOPUH
OTHOCHUTENIbHOCTIY, «KBaHTOBas Ppusnka», « JIeMEHTH aCTPOHOMUU U ACTPOPHUUKIY.

Ponb ¢u3MKM U acTpOHOMHUHM B KOHOMUYECKOH, TEXHOJIOIMYECKOW, COLMATBHOM M STHUECKOU cdepax
JEATeIbHOCTH YeJIOBEKa, pOJib U MECTO (PM3MKM M aCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MHpAa,
3HA4YCHUE OIMUCATENBHOM, CUCTEMaTH3UPYIOIeH, OOBICHUTEIBHOW U MPOTrHOCTHYECKON (YHKIMH (puszndeckoit
TEOpUH, poib (pu3muecKor Teopuu B (HOPMHUPOBAHUU TIPEACTABICHUN O (DU3NUECKON KapTHHE MHUpPA, MECTO
¢bu3nIecKoil KapTUHBI MUpa B 00IIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUH O IIPUPOJIE.

MexnpeamMeTHbie CBSI3H.

W3yuenne kypca ¢usuku yrayOnéHHoro ypoBHs B 11 kiacce ocyuiecTBisiercs ¢ y4€ToM
COJIepKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OHWOJIOTHH, XUMHH, Teorpapuu u
TEXHOJIOTUHU.

Mesicnpeomemnole noHaAmuA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHUE,
HaydyHbld  (akT, ruUNoTe3a, (¢uU3MUEcKas BEIWYWHA, 3aKOH, TEOpHUs, HAONIOJCHHE, OSKCICPUMEHT,
MOJENUPOBAaHUE, MOJIENb, W3MEpPEHHUE, MOTIPEIIHOCTH H3MEPEHHH, W3MEpUTENbHble NpUOOpHl, IUpOoBas
nmaboparopus.

Mamemamuxka: peuieHUE CHUCTEMbl YypaBHEHMH. TpuroHoMerpuueckue (QyHKIMU: CHUHYC, KOCHHYC,
TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMU Ha OCH KOOPAUHAT,
cliokeHHe BeKTOpoB. IlpousBoanble »snemeHTapHblX GyHKIU. [Ipu3Haku 1OMOOMS  TPEYroJIbHUKOB,
ompeneseHue IO TUIOCKUX GUryp U 00bEéMa Ted.

Buonozua: >nextpudeckue SBJICHUS B JKUBOM MpHUpOJE, KojiebaTeabHble JBWKEHUS B )KUBOU MPUPOJIE,
9KOJIOTHYECKHUE PUCKH TMPU IPOM3BOJACTBE AIIEKTPOIHEPTUH, SIEKTPOMArHUTHOE 3arpsi3HEHHE OKpYyKaromen
Cpelbl, yAbTPa3ByKOBas IUarHOCTUKA B MEAUIIMHE, ONITUYECKHE SIBJICHUS B dKUBOU MIPUPOJIE.

Xumua: CTpOCHHME aTOMOB M MOJIEKYN, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MBbI
00pa3zoBaHus KPUCTATUIMYECKONU PEMIETKH, CIICKTPAIbHBINA aHAJTH3.

T'eozpagpusa: marHuTHBIC TOJIOCA 3€MIIH, 3aJICKH MAarHUTHBIX Py, GOTOCHhEMKA 3€MHOM MOBEPXHOCTH,
cericmorpad.

Texnonozua: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHWTOB, 3JEKTpoJBUraTens Skoodwu,
IEHEpaTOp IEPEMEHHOI0 TOKAa, MHAYKIMOHHAs II€4Yb, JIMHUU DJIEKTpOIepenad, 3JIEKTPOABHUIaTellb, panap,
panuoNnpuéMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-meub, ynabTpa3BykoBas JOUArHOCTUKA B TEXHUKE,
IIPOEKLMOHHBIN ammapar, BOJIOKOHHAs OITHKA, COJHEYHas Oarapes, CIYTHUKOBBbIE NPUEMHMKH, sIepHast
SHEPreTHKa U DKOJOTUYECKHUE aCIEKThI €€ pa3BUTHS.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A [TIPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPE/ITHEI'O
OBIIEI'O ObPA3OBAHMAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE pe3yabTaThl OCBOCHHS yueOHOTro npeaMera «Pu3nka» J0KHBI OTPaXKaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3UIMEH JHUYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpHWEHTAIMii, TO3UTUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUKCKOTO OOIIEeCTBA, pacHIMPEHUE KUZHEHHOTO OMbITa U OMBITA JEATEIHbHOCTH
B MPOLIECCE pean3alii OCHOBHBIX HAMPABICHUN BOCIIUTATEIbHOM I€ATEIHOCTH, B TOM YUCJIE B YaCTHU:

rPa’*KAaHCKOT0 BOCIIMTAHUS:

¢ c(hOPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIUU OOYYArOIIErocsl Kak aKTMBHOTO M OTBETCTBEHHOTO UJIEHA

poccuiickoro oOIecTBa;

® IPUHSATHE TPAJIUIIMOHHBIX 00I[EYETOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

®TOTOBHOCTh BECTH COBMECTHYIO JEATEIhHOCTh B MHTEpPECAX TPaKJAHCKOTO OOIECTBa, y4acTBOBATH B

camMoyTIpaBlieHUH B 00pa30BaTeNbHOM OpraHU3aIuy;

¢ yMEHHE B3aMMOJICHCTBOBATh C COILMATBHBIMU HHCTUTYTAMH B COOTBETCTBHHM C UX (QYHKIUSIMHU H

Ha3HAYCHUEM;



® 'OTOBHOCTH K T'YMaHUTapPHOW U BOJIOHTEPCKOU JIEATEIbHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUSA:
¢ chOPMHUPOBAHHOCTD POCCHICKOM Ipa)kIaHCKOM UACHTHYHOCTH, TATPUOTU3MA;
® [ICHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CHMBOJIaM, IOCTH)KEHUSM POCCUHCKUX YYEHBIX B 001aCTH
(U3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ chOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TIOBEICHUS;
® CrIOCOOHOCTH OIICHHWBATH CUTYAIMIO ¥ IPHHAMATh OCO3HAHHBIE PEIICHHS, OPUECHTHPYSCh Ha MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;
® OCO3HAHME JJMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAyILEro.
3CTeTHYEeCKOr0 BOCIIMTAHMSA:
® 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasl 3CTETUKY HaydHOTO TBOPYECTBA, MPUCYLIETO (HU3HUECKOI
HaykKe.
TPYAOBOI0 BOCIIMTAHMA:
® HTEPEC K pa3IMyHBIM cepaM MpodeccnoHaIbHON AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOI
U TEXHUKOM, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP Oynaymied mMpodeccuu W pPean30BHIBATH
cOOCTBEHHBIE KU3HEHHbBIE IIJIaHbI;
®TOTOBHOCTb M CIIOCOOHOCTh K 00pa30oBaHHUIO U caMOOOpa30BaHUIO B 00JacTU (PU3UKU HA MPOTKEHUU
BCEW JKU3HU.
IKOJIOTHYEeCKOr0 BOCIIMTAHMSA:
¢ c(hOPMHPOBAHHOCTh HKOJIOTUYECKOM KYIbTYPhl, OCO3HAHHUE IJI0OATBHOTO XapaKTepa SKOJOTHYECKUX
npooseM;
® [UIAHUPOBAHUE W OCYUIECTBICHUE JEUCTBUM B OKpYXKAIOIIEW Ccpele Ha OCHOBE 3HAHUS IIENei
YCTOWYHMBOTO Pa3BUTHS YEJIOBEUYECTBA,
® DaCIIUPEHUE OIBITA JEATECIBHOCTH SKOJOTMYECKON HAIIPABJICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 110
buzuke.
HEHHOCTH HAYYHOI'0 NO3HAHHUA:
¢ CHOPMHUPOBAHHOCTb ~ MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHUSA
(bU3UYEeCKO HAYKH;
®0CO3HAHME LIEHHOCTH HAy4yHOW JESITEIbHOCTH, TOTOBHOCTh B IpOLECCE U3Yy4eHHUs (QU3UKU
OCYILECTBIIATH IIPOEKTHYIO U UCCIIEI0BATENBCKYIO AESITEIbHOCTh HHIUBUIYAIIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS
ba3oBrble Jornyeckune aelcCTBHSA:
® CaMOCTOSTEIbHO (OPMYIUPOBATH U AKTYaTM3UPOBAThH MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
® OIPENIETATD LEJIH ACATEILHOCTHU, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX TIOCTHKCHHUS;
® BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B PACCMATPUBAEMBIX (PH3NYECKHUX SBICHUSIX;
epa3pabaThiBaTh TIJIAaH pEIIEHUS MpoOieMbl C Y4E€TOM aHalIM3a HMMEIOMIMXCS MaTepuaibHBIX H
HEMaTEPHUAIbHBIX PECYPCOB;
® BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKHU
MOCIHIEJACTBUM JEITEIbHOCTH;
® KOOPJIMHUPOBATh U BBHIMOJHITH PabOTy B YCIOBHUSAX PEAbHOTO, BUPTYaTbHOTO U KOMOWHUPOBAHHOTO
B3aMMOJICHCTBUS;
® pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN )KU3HEHHBIX MTPOOIIEM.
ba3zoBble uccieaoBarebCcKkue JecTBUA.
® BIIa/IETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHSATUSIMHU U METOJaMU (PU3HUECKO HAYKU;



®BJAJICTh HABBIKAMH Y4EOHO-HCCIIEIOBATEIbCKOW M TPOEKTHOW JEATETBbHOCTH B 00NacTu (hU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIFHOMY IOMCKY METO/IOB PEIICHHS 33134 (PU3UIECKOTO
COJIep’KaHusl, IPUMEHEHUIO PA3INYHbIX METOJ0B [IO3HAHMUS;
® BJIQJICTh BUJAMHU JICATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH, TPeoOpa3oBaHUIO
Y MIPUMEHCHHIO B PA3JIMYHBIX YUEOHBIX CUTYallUsAX, B TOM YHCIIE TP CO3/IaHUU YUEOHBIX IPOEKTOB B
oOmacti pU3MKY;
® BLISIBJISITh IIPUYUHHO-CJICJCTBEHHBIE CBSI3M M aKTYaJIM3UpPOBATh 3a7ady, BBIJIBUTATh THUIOTE3y €€
pelleHns, HaXOAUTh apryMEHThl Ui J0Ka3aTelIbCTBA CBOMX YTBEPXKACHUM, 3aJaBaTh MapamMeTpbl U
KPUTEPHUHU PEIICHUS;
® AHAIM3UPOBATh IIOJYYEHHbIE B XOJE PEIIECHUs 3aJaud pe3yJbTaTbl, KPUTUYECKH OLIEHUBAaTh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;
® CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON AEATEIBLHOCTH, B TOM YHCIE IIPU
U3Y4YEeHUHU (DU3HKY;
® [aBaTh OIEHKY HOBBIM CUTYaIlUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
® yMETb [IEPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTUYECKYIO 001aCTh KUZHEAESITEIbHOCTH;
® YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
® BBIJIBUTaTh HOBBIE HJICU, TIPE/JIaraTh OpUTrHHAIBHBIC TTOAXObl U PEIICHHUS;
® CTaBUTH MPOOJIEMBI U 33]1a4H, AOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUSI.
Patora ¢ undopmanmeii:
® BJIaJIETh HaBBIKAMU MOTYYCHHS WHPOpMAIUK (PU3NIECKOTO COJEPKaHMsI N3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYHIECTBJIATh MOUCK, aHAJIU3, CUCTEMAaTU3alUI0 U MHTEpIpeTalnnio uHpopmanuu
pa3IUYHBIX BUJIOB U (DOPM MpEICTABICHNUS,
® OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUU;
® ICTI0JIB30BATh CPEJCTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTMM B pelIeHUU
KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX W OpPraHM3allMOHHBIX 3aJad C coOioneHueM TpeOoBaHMi
SPrOHOMHUKH, TEXHUKU 0€30MaCHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHUSI, TPABOBBIX U STUYECKUX HOPM,
HOPM MHGOPMAIIMOHHON 0€30TTaCHOCTH;
®Co3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPXKAHUA B Pa3IU4YHBIX (opmarax ¢ ydy€TOM Ha3HAuUCHUS
uHpopMallMd W LEJIeBOM ayauTOpUH, BbIOMpas ONTUMalbHYIO (OpPMY TPEACTABICHUS H
BHU3yaIH3aI1H.
KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:
® OCYIIECTBIIATH OOIIEHNE HAa ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIBHOCTH;
® pacro3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYyallui U CMSATYaTh KOH(IUKTHI;
® pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
® [IOHUMATh U UCHIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U MHIMBUTyaTbHOU PabOTHI;
® BLIOMpATh TEMATHKy U METOJbl COBMECTHBIX JIEHCTBUN ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEM
Ka)KJIOTO YIeHA KOJUJICKTUBA;
® IPUHUMATh IEJIM COBMECTHOM IesTeNbHOCTH, OPraHMW30BbIBATh U KOOPAMHUPOBATH ACUCTBHA MO €&
JOCTH>KEHHMIO: COCTaBIIATh IJIaH JIEMCTBHM, pacCpeneNsaTh poJd C Y4ETOM MHEHUN YYaCTHUKOB,
00CY)KIaTh pe3ylbTaThl COBMECTHOM paboThI;
® OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa W KaXJOTO YYacCTHHKAa KOMaHIbl B OOMIMI pe3yiabTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;
e [Ipe/UIaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEU C MO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH, PAKTUYECKON
3HAYUMOCTH;
® OCYILECTBIIATh TO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IUYHBIX CUTYyalMsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.
PeryasiTuBHble yHUBepcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmn3anus:



® CAMOCTOSATEJIBHO OCYIIECTBIATH MO3HABATENBHYIO IEATEIBHOCTh B 00JaCTH (PU3UKH U ACTPOHOMHH,
BBISIBJIATH IPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSITEIbHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KaueCTBEHHBIX 3a/lay, IUIaH BBIOJHEHUS
MPAKTUYECKOW pabdoOThl C Yy4ETOM UMEIONIUXCS PECcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIITOYTEHHI;
® JaBaTh OLIEHKY HOBBIM CUTYallUsIM;
® paclIupsTh paMKU y4€OHOIO ITpeIMeTa Ha OCHOBE JIMUHBIX IPEIIOYTEHUII;
e JieTIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ce0st OTBETCTBEHHOCTD 32 PEIICHHE;
® OIICHUBATH MPHOOPETEHHBIN OTIBIT;
® criocoOCTBOBATh ()OPMHUPOBAHUIO M MPOSIBICHUIO SPYAULIUU B 00JaCTH (DU3UKH, TOCTOSIHHO MOBBIIIATH
CBOI 00pa30BaTENbHBIN U KYJIBTYPHBI YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:
® JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEJISIM;
®BIAJCTh HAaBBIKAMU I[IO3HABATEJIbHOM peQIEeKCHH KaK OCO3HAaHUS COBEpPUIAEMbIX JIEHCTBUH U
MBICIIUTEIbHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;
® 1ICI10JIb30BaTh MPUEMBI peIeKCUu A1 OLIEHKH CUTYallu, BbIOOpa BEPHOIO PEILICHUS;
® yMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIIEHUS N0 UX CHUKEHUIO;
® [I[PUHUMAaTh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;
® [I[PUHUMATD ce0sl, TOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;
® [I[PUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAJIW3€ Pe3yJIbTaTOB JIEATEIbHOCTH;
e [IpU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIIHNOKH.
B mpouiecce noctukeHust TMYHOCTHBIX PE3YAbTATOB OCBOCHUSI TPOrpaMMBI M0 (pU3MKE sl YPOBHS CPEIHETO
oOuiero o06pa3oBaHus y 00Y4arOIIUXCSl COBEPIICHCTBYETCS SMOILMOHAIBHBIM WHTEIJICKT, MPEenoaraiouiuil
c(hOopMUPOBAHHOCTH:
® CAaMOCO3HAHHUA, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHUE, BHJIEThH
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOW SMOIMOHAIBHON Cc(hephl, OBITh YBEPEHHBIM B ce0e€;
® CaMOpEryJIMPOBAaHMs, BKIIOUYAIOIIET0O CaMOKOHTPOJb, YMEHHUE NPUHHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aTanTHPOBATHCS K 3MOIMOHAIBHBIM MU3MEHEHUSIM U HPOSBISATH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;
® BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHHMIO LEIM M YCHEXy, ONTHUMHU3M,
MHULIMATUBHOCTb, YMEHUE JEHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;
® HMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBATh €ro
IIPH OCYIIECTBICHUU OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;
® COIIMANIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHHS C JIPYTMMH IIOJbMH,
3a00TUTHCSI, IPOSABISATH UHTEPEC U pa3pemiath KOHPIUKTHI.

I[NPEJAMETHBIE PE3VYIJIbTATDBI

K xoHiy obyuenust B 10 knacce mipeIMeTHbIE Pe3ylbTaTbl HAa YriIyOIEHHOM YpPOBHE JOJDKHBI OTpPa)KaTh
Cc(OPMHUPOBAHHOCTh y OOyUAIOIUXCS YMEHUI:
®[IOHUMATh pOJIb (U3UKM B DKOHOMUYECKOH, TEXHOJOTMYECKOH, 3KOJOIMYECKOW, COLMAIbHON U
TUYECKOU cepax IesITeTbHOCTH YelI0BeKa, pojib U MECTO (PU3MKH B COBPEMEHHON HaydyHOM KapTHHE
MHUpPa, 3HAYEHUE OIUCATENbHOM, CHUCTEeMAaTHU3UPYIOLIEH, OOBICHUTEIPHOW M NPOTHOCTHYECKOU
¢byHKuui (U3NUECKON TEOpUHM — MEXaHUKH, MOJEKYNSApHOW (U3MKM U TEpPMOJUHAMMKH, POJb
¢du3nueckoit Teopun B popMUpOBAHUM MPECTABICHUHN O (PU3NUECKOI KapTHHE MUPA;
® Pa3IM4aTh YCIOBHS MPUMEHUMOCTH MOJIeNed (U3NUECKUX Tel U MPOILECCOB (SIBJICHHI): MHEepLUAIbHAS
cucreMa OTcyéra, abCONIOTHO TBEPJOE TeENO, MarepuajbHas TOUKAa, PaBHOYCKOPEHHOE IBIKEHUE,



cBoOOIHOE mTajeHHe, aOCOJIIOTHO ympyras aedopmarys, abCONIOTHO YHpyroe U aOCOIIOTHO
HEYNpyroe CTOJKHOBEHHUS, MOJEIM Ta3a, JKUIKOCTM M TBEPAOro (KPUCTAJUIMYECKOIO) Tea,
WJICaJIbHBIN a3, TOYCUHbIN 3apsii, OJJHOPOJHOE IEKTPUUECKOE TOJIE;

® pa3My4aTh yCJIOBHs (TPaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHMMATh BCEOOIIHIA
XapakTep (pyHIaMEHTATbHBIX 3aKOHOB  OTPAHUYEHHOCTh MCIIOJIb30BAHHS YACTHBIX 3aKOHOB;

® AHAIM3UPOBATh U OOBICHATH MEXaHUYECKUE MTPOLIECCHI U SBJICHUS, UCIIOJIb3YSI OCHOBHBIE MIOJIOKEHUS U
3aKOHBI MEXaHUKM (OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBIDKEHHS, (OpMyasl KHHEMATHKH
PaBHOYCKOPEHHOI'O JBUXEHMsI, peoOpa3oBanus ['anunes Ui CKOPOCTH U NEpPEMEIICHUs, 3aKOHbI
HproTOoHa, MPUHIMI OTHOCUTENBHOCTH [ anuiies, 3aKoH BCEMUPHOTO TATOTEHUS], 3aKOHbI COXPaHEHUS
UMITyJIbCA U MEXaHWYECKON 3HEpruu, CBsA3b pabOThl CUJIBI C U3MEHEHHMEM MEXaHWYECKOW SHEepruu,
YCIIOBUSL PABHOBECHSl TBEPJIOro Teja), MPU STOM HCIOJIb30BATh MATEMAaTHYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJOBHS NPHUMEHUMOCTH (DM3MYECKHX 3aKOHOB: TNpeoOpazoBaHmii I anmies,
BTOPOTO U TPEThEro 3akOHOB HbIOTOHA, 3aKOHOB COXpaHEHMsI UMITYJIbCa U MEXaHUYECKOW 3HEpruH,
3aKOHA BCEMUPHOTO TATOTEHUS;

® AHAIM3UPOBATh U OOBSICHSTH TEIJIOBbIE MPOLIECCHI U SIBJICHUS, UCTI0Ib3Yyd OCHOBHBIE NoJIokeHuss MKT u
3aKOHBI MOJIEKYJISIPHOM (M3MKH U TEPMOJMHAMUKHU (CBSI3b JABJICHUS UAEAIBHOTO Ta3a CO CpeiHeu
KMHETUYECKOM SHEeprueil TerjaoBOro JBWKEHUS M KOHILEHTpaluel ero MoJIeKyll, CBA3b TEMIEPATYphl
BEIECTBA CO Cpe/lHEH KMHETHYECKOM ZHEepruei TeryioBOro IBMXKEHHS €ro 4acTHULl, CBSI3b JIaBJICHUS
WJICaJIbHOTO ra3a C KOHUEHTpAIMEHd MOJIEKYJ W €ro TeMmepaTypod, ypaBHeHHe MeHpeneeBa—
Knaneiipona, nepBblil 3aKk0H TEPMOJUHAMHUKY, 3aKOH COXpPaHEHHsI SHEPTUH B TEIUIOBBIX Ipoleccax),
IIPU 3TOM HCIOJIb30BaTh MaTeMaTUYECKOE BbIpak€HUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
ypaBHeHus1 MenaeneeBa—Kianeitpona;

® AHAIM3UPOBATh U OOBICHATH AJIEKTPUUECKHE SIBJICHHS, HCIOJIb3YSl OCHOBHBIEC MOJOXKEHHS W 3aKOHBI
ANIEKTPOAMHAMUKH (3aKOH COXpaHEHUsl 3JIEKTPUUYECKOro 3apsjaa, 3akoH KynoHa, MOTEHINAbHOCTD
AIIEKTPOCTATUYECKOTO TMOJIS, MPUHIIMII CYNEPHO3UIUU AIIEKTPUUECKUX IOJIeH, MPU ATOM YKa3bIBas
yCIIOBUS MPUMEHUMOCTH 3akoHa KyroHa, a Takke MpakTUYeCKH Ba)KHbIE COOTHOIIEHUS: 3aKOHbI OMa
JUIT ydacTKa Uenu W JJId 3aMKHYTOM SJIeKTpuYeckod menu, 3akoH JDxoyms—Jlenna, mnpaBumia
Kupxroda, 3akonsr @apases 1y1st S7IEKTPOIH3a);

® ONIUCHIBATh (DU3UYECKHE IPOLIECChl W SIBJICHHUSA, WCIONb3ysd BEIMYMHBI: IEpPEMEIleHUE, CKOPOCTh,
YCKOpEHHUE, UMITYJIbC TeJla U CUCTEMBI TeJ, CHJIa, MOMEHT CHJIbI, JaBJICHHUE, TOTEHIIMAbHAS SHEPTrus,
KMHETUYeCKasi PHEeprusi, MeXaHu4eckas 3Heprus, padboTa CHIIbI, LEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
CHJIa TSKECTH, CUJIa YIIPYTOCTH, CHUJIa TPEHUS, MOIIHOCTh, SHEPTUs B3aUMOJICHCTBUS Tena ¢ 3eMiéi
BONMM3UM €€ TMOBEPXHOCTH, SHEPrusi ymnpyrol gepopmanuy NOPYKUHBI, KOJIMYECTBO TEILIOTHI,
abconroTHasi TemIeparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSISI SHEPrUsl HAEaIbHOIO
OJIHOATOMHOT0 ra3a, paboTa UaealbHOTO ra3a, OTHOCUTENbHAS BIAXXHOCTH Bo3ayxa, KI1/] uneansHoro
TEIJIOBOTO JIBUTATEIS; AIEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTh AIEKTPUUECKOTO MO, HAMPSHKEHHOCTh
MoJisi TOYEYHOrO 3apsga WM 3apsHKEHHOTO IIapa B BaKyyMe W B JIMDJIEKTPUKE, MOTEHIHUAT
AIIEKTPOCTATUYECKOTO TMOJIS, PA3HOCTh MOTEHIIMANIOB, OJJIGKTPOJABIDKYIAS CHUJIa, CHUJIAa TOKa,
HanpspKeHUe, MOIIHOCTh TOKA, JJIEKTpUYecKkas €MKOCTh IUIOCKOTO KOHJIEHCATOpa, COMPOTHUBIICHUE
ydacTKa IeMu C [OCIEeN0BaTeIbHBIM U NapajUlebHBIM COCJUHEHUEM pE3UCTOPOB, SHEprus
IEKTPUYECKOTO MOJIsI KOHJIEHCATOPa,

® 00BSCHATh OCOOCHHOCTH TNPOTEKAaHUS (PU3UUECKUX SBJICHMHA: MEXaHWYECKOE JBWKEHHE, TElJOBOE
JBIDKEHUE YacTHUIl BEIIeCTBa, TEMJIOBOE paBHOBECHUE, OpPOYHOBCKOE JBIKEHHE, Juddy3us,
UCHapeHHe, KHUIIEHHe W KOHJEHCallMs, IUIaBJI€HHME M KPUCTAUIM3allMsi, HaIpaBJIEHHOCTb
TEeIUIONepeiauH, EKTPU3aLus Tell, SKBUIIOTEHIINAIbHOCTh MOBEPXHOCTH 3apsKEHHOTO NTPOBOIHUKA,;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJIHOM (pr3MuecKol BEIMYMHBI OT APYrod C MCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTaThl MOTY4YeHHON
3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHJE TpaguKOB C YUETOM aOCOJIOTHBIX IOTPEIIHOCTEH
M3MEPEHUH, JIeNlaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIE0BAHUS;



¢ [IPOBOJINTH KOCBEHHBIC M3MEpEHUsT (PU3NYCCKUX BEJIMYUH, MPU 3TOM BBIOMPATH ONTUMAIBHBIA METO]]
U3MEpPEHUs, OLIEHUBAaTh AOCOJIIOTHBIE M OTHOCHUTEIbHBIE IOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUN;

® [IPOBOJIUTH OIIBITHI 10 TPOBEPKE MPEUIOKEHHON THIOTE3bl: IUIAHUPOBATh JKCIIEPUMEHT, cOOMpaTh
9KCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJM3UpPOBaTh IOJYyYEHHBIE pE3YJIbTaThl U JEJIaTh BBIBOJ O
cTaTryce Mpeaa0oKeHHOM THIIOTE3bl;

ecoOmoaTh mpaBwia OE30MacHOTO TpyAa IPH TPOBEJCHUM HCCIENOBAaHMNA B paMKax ydeOHOTO
OKCIEPUMEHTa, NpPAKTUKyMa U Yy4eOHO-UCCIIEOBATEIIbCKOM U TMPOEKTHOW JESTEIBHOCTH C
WCIIOJIb30BAHNEM H3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOTO 000PYIOBAHUS;

e pelaTh pacuyETHBIC 3a/1a49M C SBHO 33JJAHHOW M HESIBHO 3aJIaHHOW (PM3WYECKOW MOJICIIbIO: HA OCHOBAaHUU
aHaJM3a YCIIOBUS 0OOCHOBBIBATh BHIOOpP (PM3MYECKON MOJENH, OTBEYAIOUICH TPeOOBAHUSAM 3a/1a4H,
MPUMEHATh (POPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNaThl (U3UYECKUX TEOpUH Mpu
HCIOJIb30BAHUM MaTeMAaTUYECKMX METOJOB pELICHHs 3a/lady, MPOBOAUTH pPacyE€Tbl Ha OCHOBaHUU
UMEIOLIUXCS JTAaHHBIX, aHAJIU3UPOBATH PE3yIbTaThl U KOPPEKTUPOBATH METOJMbI PEHICHUS C YYETOM
MOJIyYE€HHBIX PE3YyJbTaTOB;

e pelaTh KaueCTBEHHBIE 3a/1aul, TPeOyroIre MPUMEHEHHS] 3HaHUN U3 pa3HbIX pa3/eioB Kypca GU3HKH, a
TaK)Ke€ HMHTErpald 3HAHUW M3 JAPYruX NPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYI0 LEMOYKY pACCYKJIEHUH C ONOpoll Ha U3yuyeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(dbu3uvecKue SBICHNUS,

® 1ICI10JIb30BaTh TEOPETUYECKUE 3HAHUS JIIsl OOBSICHEHHUS] OCHOBHBIX NMPUHIIUIIOB padOThl U3MEPHUTEIbHBIX
prUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

® AHAIM3UPOBATh U OLIEHUBAThH IMOCIEJACTBUS OBITOBOW M MPOU3BOJCTBEHHOM NESATEILHOCTH 4YeJOBeEKa,
CBSI3aHHOM C (PM3MYECKUMU MPOIIECCaMHU, C TO3UIUNA IKOJOTHUYECKON OE30TIaCHOCTH, MPEACTABICHUI
0 PalMOHAIBHOM MPHUPOIOTNOIL30BAaHUH, a TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JTOCTHXKEHUN HAyKU U
TEXHOJIOTUH 1715 JajbHEHIIero pa3BUTUS YE€JI0BEUECKOT0 O0IIECTBa;

®IPUMECHSTH pa3IMUHBIE CMOCOOBI paboThl ¢ uHPOpManuMen (pu3nyeckoro coaepkaHusi C
UCIOJIb30BAHUEM  COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHH, TpPH OSTOM HCIOJIb30BAThH
COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIs1 TOUCKA, epepadOTKH U MPEAbIBICHUS YUeOHOU U
HAyYHO-TIOMYJISIPHOH  MHPOpMAIMK, CTPYKTYpUPOBAHHS W  HHTEpOpeTauud  HUHpopmanuu,
MOJIyY€HHOM M3 pa3IUYHbIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMyl0 UH(OpMAIUIO U
OIICHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOUIMXCS 3HAHUI, TaK MU HAa OCHOBE aHaln3a
HCTOYHUKA WH(pOpMaLNY;

® [IPOSIBIIATh OPTaHU3ALMOHHBIE U TIO3HABATENIbHBIE YMEHUS CAMOCTOSITENIFHOTO MPHOOPETEHUS HOBBIX
3HAHWI B MIPOLIECCE BBHIIIOJIHEHUS MPOEKTHBIX U YUeOHO-UCCIEA0BATEILCKUX PaboT;

epaboTaTh B TPYIIE C UCHOJHEHHEM Pa3UYHBIX COIUAIBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYIIIIHI,
paloOHaJIbHO pACIpENeNsITh NEATEIILHOCTh B HECTAHJAPTHBIX CHUTYAlMsX, aJ€KBaTHO OIEHUBATh
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIEMBI;

® [IPOSIBIIATh MOTUBALMIO K Oymayiiedl mpodeccHoHaIbHOM NeSTENbHOCTH IO CIENUaIbHOCTIM (U3UKO-
TEXHUUYECKOTO PO duIs.

K xoHiy obyuenust B 11 knacce mipeIMETHbIE Pe3ylbTaTbl Ha YriyOJIEHHOM YpPOBHE JOJDKHBI OTpPa)kaTh
Cc(OPMHUPOBAHHOCTh y OOyHarOIUXC YMEHUI:
® [IOHUMATh POJIb (PU3MKK B IKOHOMHYECKOM, TEXHOJIOTMYECKOH, COIMATbHOW M STHUYECKON cdepax
NIeATeNbHOCTH YeNloOBeKa, pPojb W MECTO (HM3UKM B COBPEMEHHOW HaydyHOW KapTHMHE MHUpA, pOJjb
aCTPOHOMHUM B NIPAKTHYECKOM JAEATEIBbHOCTH YEJIOBEKAa M JaJbHEWIIEM HAay4YHO-TEXHHUUYECKOM
Pa3BUTHH, 3HAUEHUE OIMHUCATEIBbHOM, CHUCTEMaTH3HPYIOLIEH, OOBSCHUTENBHON M MPOrHOCTUYECKOM
GyHKIMH (U3NYECKOH TEeopuHM — DJIEKTPOJMHAMUKH, CHEIMATbHON TEOPUU OTHOCUTEIBHOCTH,



KBAaHTOBOW (HU3UKH, POJib (puzndeckoil Teopuu B (HOPMHUPOBAHMU MPEACTABICHUH O (pusmueckon
KapTUHE MHpa, MECTO (M3NYECKOH KapTUHBI MUpa B OOIIEM psiy COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX NPEJCTABICHUN O IPUPOJIE;

® pa3IMuaTh YCIOBUS MPUMEHUMOCTH MOJENeH (PU3MYecKUX Tel W MPOIECCOB (SIBICHUM): OAHOPOIHOE
AIIEKTPUYECKOE W OJHOPOJHOE MArHWTHOE MOJsI, TapMOHHMYECKHE KOJeOaHMs, MaTeMaTUYeCKUN
MasiTHUK, MJICAIbHBIA MPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WICATBHBIN KOJICOATEIbHBIN
KOHTYp, TOHKasl JTMH3a, MOJIeJIell aTOMa, aTOMHOTO $]Ipa ¥ KBAaHTOBOI MOJIEIH CBETA;

® pa3MuaTh YCIOBUS (TpaHMIBI, 00JaCTH) MPUMEHUMOCTH (U3NYCCKUX 3aKOHOB, MOHMMATH BCEOOITMit
XapaxkTep pyHIaMEHTAIBHBIX 3aKOHOB i OTPAHUYEHHOCTH MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

® AHAIM3UPOBATh M OOBACHATH AJIEKTPOMArHUTHBIE IIPOLECCHl M SBJIEHUS, MCIOJb3YSd OCHOBHbBIE
MOJIOKEHHUSI W 3aKOHBI D3JEKTPOAUHAMMKU M CHELUUAIbHOM TEOPUM OTHOCHUTEIBHOCTH (3aKOH
COXpAaHEHHUsl DJIEKTPUYECKOTO 3apsiia, cuia Amiepa, cuia JlopeHla, 3aKOH 3JIEKTPOMarHUTHOU
uHaykiuu, npaBuiio Jlenma, cBszp OJIC CaMOMHIYKIIMKM B DJIEMEHTE OJJIEKTPUUYECKOW IIeTH CO
CKOPOCTBIO U3MEHEHUS CHJIbI TOKA, OCTYJIaThl CHEUAIBHON TEOPUH OTHOCUTENBHOCTH DHHILITEHHA);

® AHAIM3UPOBATh U OOBSCHIATH KBAHTOBBIE IPOLECCHl U SIBJICHUS, HCIOJIb3YS IOJIOKEHUS KBaHTOBOM
¢usuku (ypaBHeHue OiHmTeHHa 11 (GoTodddekra, nepBlii M BTOpoil moctynarsl bopa, mpuHIuI
COOTHOIIEHUSI HeompenenéHHocTel ['elizeHOepra, 3aKOHBI COXpaHEHHs 3apsAJOBOIO M MacCOBOIO
Yycell ¥ DHEPTHUHU B SJIEPHBIX PEAKIMX, 3aKOH PATHOAKTUBHOTO pacnasa);

® OIIMCHIBATh (PU3UUECKHE MPOLIECCHI U SBICHUS, UCTIOJb3Yys BEIUYUHBI: HAMPSKEHHOCTD AIEKTPUIECKOTO
MOJIsI, TOTEHIMAN 3JEKTPOCTATHYECKOTO IOJI, Pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIDKYILIAS CHUJIA,
WHIYKIHS MarHUTHOTO T0JIsl, MAarHUTHBIM MOTOK, cujla AMIepa, HHAYKTUBHOCTb, JIEKTPOABIIKYILAS
CHJIa CAMOMHAYKIIMHU, SHEPTrUs MarHUTHOTO TOJISi MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA HMITYIIbC,
MIOJIHASL SHEPT UL, SHEPTUs MOKOs CBOOOTHOM YaCTHIIbl, SHEPTHUS U UMITYJILC (POTOHA, MACCOBOE YHUCIIO
U 3apsif s1pa, SHEPTHS CBS3U A1pa;

¢ 00BACHATh OCOOCHHOCTM TMpPOTEKaHUs (U3MUECKUX SIBICHMM: DIEKTPOMAarHUTHAs WHJIYKIIHS,
CaMOMHJIyKIIMsSI, pE30HAHC, MHTepdEepeHLUs BOJH, Iupakius, AUCIEPCHs, MOJHOE BHYTpEHHEE
oTpaxkeHnue, ¢otornexTpuueckuii 3pdexr (dbotodrddexr), ampda- u Oera-pacnanpl sAep, ramMma-
U3ITy4eHue saep, Pu3ndeckue MPUHIUIBI CIEKTPATIbHOTO aHaTN3a U paboThI Jla3epa;

® OIIPEICNIATh HAMpaBiICHUE MHAYKIMU MArHUTHOTO IOJISI IPOBOJHUKA C TOKOM, CHJIbI AMIepa U CHUJIbI
Jlopenua;

® CTPOUTH H300pa)KEHUE, CO3/1aBaeMO€ IUIOCKUM 3€pKaJIoM, TOHKOW JIMH30M, U PACCUUTHIBATH €ro
XapaKTEepPUCTUKH;

® [IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE IOHSATHS, TEOPUH M 3aKOHBI ISl aHajuu3a MU
00BsicHEeHUST (U3MYECKUX TMPOIECCOB, MPOUCXOISAIIMX B 3BE3AaX, B 3BE3AHBIX CHCTEMax, B
MEXTallaKTU4eCKOU cpeJie; IBMKEeHUS HeOECHBIX Tell, ABOJIIOLNHU 3BE3/ U BeeneHHo;

®[IPOBOJUTH HCCJICOBAaHUE 3aBHUCHUMOCTEH (PU3MUECKUX BEIUYMH C HCIOJb30BAHHEM MPSIMbBIX
W3MEpeHul, MpH OSTOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCHpPOBATh pe3ylbTaThl MOJTYyYEHHOMH
3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BUJEC TpadUKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEH
WU3MEpEeHUH, JIeNaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIICOBAHMUS;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3MUECKUX BEJIWYMH, NMPH ITOM BBIOMpATh ONTUMAJIBbHBI METO.
U3MEpEHHUs, OLCHMBATh aOCOJIOTHBIE M OTHOCHTEJIbHBIC MMOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUN;

® [IPOBOJIUTH OIBITHl 1O TPOBEpPKE MPEUIOKEHHON THMIIOTE3bl: IUIAHUPOBATh 3KCIEPUMEHT, coOMpaTh
JKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIMU3MpPOBaTh IOJYyYEHHBIE PpE3YJIbTaTbl U JEJIaTh BBIBOJ O
cTaTyce NpeAN0oKEHHOMN TUIIOTE3b;

® OIIMCHIBATH METO/IbI [TOJIyYEHHUS] HAYYHBIX ACTPOHOMUYECKHUX 3HAHUI;

ecoOmoaTh MpaBwia O€30IaCHOTO TpyAa MpH MPOBEIACHUU HCCIEIOBAaHMA B pPaMKax ydyeOHOro
OKCIIEPUMEHTa, TMpakTHKyMa U y4eOHO-MCCIIEeOBATENbCKOM M MPOEKTHON JeATeNbHOCTH C
MCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyJ0BAHNUS;



e peliaTh pacuETHBIC 3a/1a49M C SBHO 33JJAaHHOW M HESIBHO 33JIaHHOW (PM3NYECKONM MOJICNIbIO: HA OCHOBAaHUU
aHaJlM3a YCIIOBUS BBIOMpATh (hM3MUECKHUE MOJEIH, OTBEYAIOIIHe TPeOOBAaHUSAM 3aqadd, MPUMEHSTH
(dopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJIAThl (U3MYECKUX TEOPUH TNPU HUCIOIB30BAHUU
MaTeMaTHYEeCKUX METOJIOB PEIICHUs 3a/1a4, IPOBOJIUTH pAcYEThl HA OCHOBAHUHU UMEIOIIUXCS TAaHHBIX,
AQHAIM3UPOBATh PE3YNbTaThl M KOPPEKTUPOBATh METOABI pEHICHUS C Y4YETOM TMOJIyYEHHBIX
pe3yJIbTaTOB;

e periaTh KaueCTBEHHBIC 3a/1a4H, TPEOYIOIe MPUMEHEHH S 3HAHUH U3 pa3HBIX Pa3/esioB Kypca PU3ukKH, a
TaKkKe MHTETPAlMU 3HAHWM M3 JAPYruX MPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH
JIOTUYECKYIO IIETIOYKY pPacCy>KJIEHUW C OMOpod Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(busnuecKkue SBICHUS;

® [ICTI0JIb30BATh TEOPETUUYECKUE 3HAHUS JUIsl OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB pabOThl U3MEPUTEIIBHBIX
MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTUUECKUX MTPOIIECCOB;

® [IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU W TEXHOJOTHIA;

® AHATTM3UPOBATh M OIEHWBATH TMOCJIEICTBUS OBITOBOM M TMPOU3BOJACTBEHHOM NEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOM C (PU3MUECKUMU MPOIIECCaMU, C TTO3UIUNA IKOJOTUUYECKON OE30TIaCHOCTH, MPEACTaBICHUI
0 paIMOHAIILHOM MPUPOJOIIOIH30BAHNUN, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTIDKEHUN HAYKH U
TEXHOJIOTUH /IS TATBHEHIIIETO Pa3BUTHSI YETIOBEUYECKOTO OOIIECTBA;

®IPUMEHSTH pa3InuHbie CMOCcOObl paboTel ¢ uWHpOpManuend (U3HIECKOTO COJEPKAHHUS C
WCTIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHHA, TMPHU OSTOM HCIOJIB30BaTh
COBpeMeHHbIE MH(GOPMAITHOHHBIC TEXHOJIOTHH JJIs TIOUCKA, IEPEPaOOTKH U MPEIbIBICHUS YIeOHOH U
Hay4HO-TIOMYJSApHON  WHGOPMAIMH, CTPYKTYPUPOBAHUS W  HWHTEpHpeTarmu  WHQPOPMAIIHH,
MOJIyY€HHOM M3 pa3IU4HbIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJydaeMyl0 HH(OpMAIHUIO U
OLICHUBATh €€ JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIOUIMXCS 3HAHUM, TaK M HAa OCHOBE aHajIu3a
HMCTOYHHMKA WH(pOpMaIUK;

® [IPOSIBJIATh OPTaHU3ALMOHHBIE U TIO3HABATENbHBIE YMEHHUS CaMOCTOSATEIBHOIO MPUOOPETEHHS] HOBBIX
3HAHUI B MIPOLIECCE BBHIMIOJIHEHUS TPOEKTHBIX U YUeOHO-MCCIIEeA0BATEILCKUX PaboT;

epalboTaTh B IPYIIE C UCHOJHEHHEM PAa3JIMYHBIX COLHUAIbHBIX pOJIEH, MJIAaHUPOBATh PabOTy TPYIIIIHI,
palMOHANIBHO pacHpenessaTh ACSATENIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, aJICKBaTHO OLECHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE paccMaTpUBaeMOl IpOOIEMBI;

® [IPOSIBJIATh MOTHUBALIMIO K Oynyiiedl mpodeccnoHalbHON eATENbHOCTH MO CHEeNHATbHOCTAM (DU3HKO-
TEXHUYECKOTO poduIs.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoJsimyecTBo yacoB
[
l'l/-I[ HaumeHnoBaHue pa3/ejioB U TeM NPOrPaMMBbl B Kontpoabubie | IlpakTuyeckue
cero padoThI padoThI
Pa3znen 1. HAYYHBIA METO/J IIO3HAHUSI ITPUPO/IBI
11 HayuHsblil MeTO1 NO3HAHUS TPUPO B 6
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 CraTtuka TBEpAOTrO Tena 5
2.4 3aKOHBI COXpaHEHUS B MEXaHUKE 10
Hroro mo pazaeny 35
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmonunamuka. TennoBbie MalTuHbI 20
3.3 ArperaTtHble COCTOSIHUSI BemiecTBa. Da30BbIE MEPEXOIbI 14
Utoro no pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE T0JIE 24
4.2 ITocTOSTHHBIN EKTPUICCKUN TOK 24
4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no paszneny 54
5.1 Du3nyecKuil MPaKTUKYM 16 16
Hroro no paszneny 16




Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KJIACC
KosmnyecTBo yacos
Nen/m | HamMeHoBaHHe pa3eoB H TeM MPOTrpaMMbI B Kontpoabubie | IlpakTnueckue
cero padoThI padoThI
Pazgen 1. DJIEKTPOANHAMUKA
1.1 MarnuTtHoe moJie 14
1.2 DNeKTpOMarHuTHAs MHAYKLINS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannyeckue KoJieOaHus 10
2.2 DneKTpOMarHuTHBIC KOJICOaHUs 15
2.3 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 10
24 OnTuka 25
Hroro no pazaeny 60
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHU
3.1 Ocuosbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15
4.2 duznka aToma
4.3 ®du3rKa aTOMHOTO SApa U JIEMEHTAPHBIX YACTHI]
Hroro no paszneny 25




Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMeHTBl aCTPOHOMUHU U aCTPOPUUKU 12
Uroro no pazgeny 12
Pazzen 6. ®PUSHUECKHWI MPAKTUKYM
6.1 Ou3nyeckuil NpakTUKyM 16 16
Hroro mo pazneny 16
Pazaen 7. OBOBIIAIOLIEE IOBTOPEHUE
71 Cucremaru3zanusi 1 0000IIEHUE TIPEIMETHOTO COJIEP>KaHUSI M OTIBITA IEATEIILHOCTH, 15
' pHOOPETEHHOTO MU U3ydeHuu Kypca gusuku 10 — 11 xnaccon
Hroro mo pazgeny 15
PesepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 4 16
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
N KoaunvecTBo yacos
°
w/n Tema ypoxka Beero Kontpoabneie | Ilpakrudeckue
padoThI padoThI
®duszrka — pyHIaMeHTaIbHas HayKa O TIPUPOJIe
Hayunslii MeTO MO3HAHUS M METO/IbI HCCIIE0BAaHUS (DU3HUECKUX SIBICHUN
3 DKCIEpUMEHT U TEOpHUs B poliecce Mo3HaHus mpuposl. Habmonenne u 3KCrepuMeHT B 1
¢busnke
4 Crnioco6bl n3MepeHus (PU3NIECKUX BETHUUH
5 AOCOmIOTHAS M OTHOCHUTEJIbHAS MOTPEIIHOCTH U3MEepEeHU (DU3MUECKUX BETUYHH
5 MopaenupoBanue B ¢puzuke. Poiab u mecto pusnuku B GOpMUPOBAHUN COBPEMEHHON 1
HAyYHOU KapTHUHBI MUPA, B MPAKTUYECKOU JIEATEIBHOCTH JIOJICH




MexaHu4deckoe JBMXKCHUC. Cucrema orcuera. OTHOCUTEIHLHOCTh MEXaHMYCCKOTO

! neukeHus. [Ipssimast u oOpaTHas 3aa4 MEXaHUKH 1

8 Pannyc-BexTop MaTepuaJbHOM TOYKH, €TI0 IPOEKIIMK HA OCU KOOpAUHAT. TpacKkTropus. 1
[Tepemenienue. CxopocTh. VX npoekiuu Ha 0CH KOOpAUHAT

9 PaBHOMepHOE npsiMonrHElHOE nBIKeHUE. [ padudeckoe onmcanne paBHOMEPHOTO 1
MPSIMOJIMHENHOTO ABUKCHUS

10 CrnoxeHue nepeMenieHnii u ckopocteil. Pemenne 3agau 1

11 HepaBHoMepHoe nBrxkeHne. MroHoBeHHasi CKOpocCThb. Y ckopenue. [Ipsamonuneitnoe 1
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM

12 I'padmyeckoe onucanue NpSIMOIUHENHOTO ABUKEHUS C TIOCTOSIHHBIM YCKOPEHHEM 1

13 CBoboaHOe majienre. Y CKOpeHrue CBOOOTHOTO MaACHHs. 3aBUCUMOCTh KOOPANHAT, 1
CKOPOCTH, YCKOPEHHS OT BpEMEHU U UX TpaduKu

14 JIBukeHue Tena, OpoIIeHHOTO MO/ YTJIOM K TOPU30HTY 1

15 KpuBosmHeliHoe nBuxkeHue. J[BHKEHNE N0 OKPYKHOCTU. YTJIOBas U JIMHENHAs CKOPOCTb. 1
[Tepuon u wacrora. LleHTpOoCTpEMUTENBLHOE U TIOJIHOE YCKOPEHUE

16 Kontponpnas padota o teme "Kunematuka" 1

17 [Tepsriif 3akoH HptoToHa. MHEepunanbHbie cucTeMbl OTCUETA. [[pUHIIMIT OTHOCUTEIBHOCTH 1
lNanunes. HennepimanbHble CUCTEMBI OTCUETA

18 Cuina. PaBHoaeicTBytoas cuia. Bropoit 3akon HetoTona. Macca 1

19 B3aumonerictBue ten. Tperuii 3akoH HeroToHa 1

20 [Ipunuun cynepno3unuu cui. Pemenne 3anay Ha npuMeHeHue 3akoHoB HproToHa 1

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PABUTAIMOHHON U MHEPTHOM Macchl 1

22 Cuna TsDKeCTH M yCKOpeHue CBOOOHOTO MaieHus 1

23 JIBukeHre HeOECHBIX TeN U UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas kocMuyeckas 1
ckopocTb. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

o5 Cuna tpenus. [Ipupoaa v Buabl cui TpeHusd. [[BuxeHne B )KUJKOCTH U ra3e ¢ Y4ETOM CHIIbI 1
CONIPOTHUBIICHUS CPEbI

26 JaBnenue. ['unpocraruueckoe nasinenue. Cuia Apxumena

27 AGcomoTHO TBepaoe Teno. [locTynaTensHoe U BpalaTeabHOE JBMKSHIE TBEPIOTO Tela




28 MOMEHT CHJIBI OTHOCUTENBFHO OCH BpatieHus. [lnedo cuib 1

29 CrnosxeHue cuil, IpUIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsxectu Tena. YcioBus 1
paBHOBECHS TBEPOTO Teia. Bumpl paBHOBECHs

30 Pemenue 3amau

31 KonTtponsnas padora no teme "/Inunamuka. Ctatuka TBEpaoro Tena'

39 Hmnynbe MaTepranbHONM TOYKH, CHCTEMbI MaTepUAIbHBIX TOUeK. LIeHTp Macc cucTemsl 1
MaTepHaIbHBIX ToueK. Teopema o ABMKEHHUHU IIEHTPa Macc

33 WiMnynbe CHIThI 1 M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE 1
JIBUKCHHE

34 MoMeHT nMItysibca MaTepruaabHOM TOUkH. [IpencraBieHue o COXpaHEHHH MOMEHTA 1
UMIYJbCa B IIEHTPAIBHBIX MOJISX

35 Pemienne 3amau 1

36 PaGora cuibl Ha ManoM 1 Ha KOHEYHOM IepemeneHun. ['paduueckoe npeacrapieHue 1
paboThl cuiIbl. MOIIHOCTD CHJTBI

37 Kunernueckas sneprus. Teopema 00 N3MEHEHUN KHHETHYECKON PHEPTUU MaTepUATBLHOM 1
TOYKH

38 [TorenumanpHbIe ¥ HEMOTEHIIMAIbHBIE CUITbl. [loTeHManbHas sHeprus. Bropas 1
KOCMUYecKasi CKOPOCTb

39 Tpetbsa kocMuyeckast ckopocTb. CBsI3b pabOTHI HEMOTEHIIMATBHBIX CHII C UI3MEHEHHEM 1
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKOM dHepTrun

40 VYnpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHeHUE bepHym uist uaeanbHOU KUJAKOCTH

41 KonTposbHas paboTta o Teme "3aKOHBI COXpaHEHHS B MeXaHUKe"

42 Pa3Butne npeacrasnenuii o npupoje remnotsl. OcHoBHbIe nonoxenus MKT. {uddyszus. 1
BbpoynoBckoe nBmxeHue

43 CrpoeHue ra3000pa3HbIX, )KUIKUX U TBEPJBIX Tell. XapaKkTep IBMKEHUS U B3aUMOICHCTBUS 1
YaCTHI] BEIECTBA

44 Macca u pazmepsl MoJiekyan (aromoB). KonnuectBo BemtectBa. [loctosHHas ABoraapo 1

45 Temmneparypa. Tennosoe paBHoBecue. [Ikana Ienscus 1

46 Pemenue 3amau 1

47 WU neanbuelii ra3. I'a3oBBIe 3aKOHBI 1




48 VYpaBuenue MenaeneeBa-Knanelipona. Pemenue 3anau 1

49 AoOcomoTHas Temneparypa. 3akoH JlanmsToHa 1

50 N3omporieccel B n1eaqbHOM ra3e ¢ NOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA 1

o1 I'padmyeckoe mpepcTaBiIeHE H30MPOILIECCOB: U30TEPMa, H30X0pa, n3o0apa 1

52 OcnoBHoe ypaBaenne MKT 1

53 Pemenwue 3amau 1

54 CBs13b a0COTIOTHON TEMIIEPATypPhl TEPMOTUHAMUYECKON CUCTEMBI CO CPETHEH 1
KHHETUYECKOM IHEpruei moCcTynaTeIbHOTO TEMIOBOTO JIBMKEHHS €€ YacTHIl

55 O06o00menue u cucreMarusaius 3Hanuii o reme "OcHoBet MKT"

56 KonTpomnsHas padora o Teme "OcHoBsl MKT"
TepMoauHamMuyeckasi cuctema. 3ajanie BHeIHUX ycnoBuid s T/ cucremsbl. BHemHue u

S7 BHyTpeHHME napameTpsl. [Tapametpsr T/l cucteMsl kak cpeiHUEe 3HAYEHUSI BEJIMYNH, 1
OTIMCHIBAIONTUX €€ HA MUKPOCKOITMYECKOM YPOBHE

58 HyneBoe Hauano repmoauHamuku. CamonpounsBosbHas penakcanus T/] cucremsl k 1
TEIJIOBOMY PaBHOBECHIO

59 Mojenp uieanbHOro ra3a B TEpMOJAUHAMUKE. Y CJIOBUSI TPUMEHUMOCTH 3TOM MOJCIH

60 VYpaBuenue MenpeneeBa-KnanelipoHna u BeIpa’keHHUE JJ1s1 BHYTPEHHEH SHEPTUH

61 Bripaxkenue a1t BHyTpeHHEH SHEPTUU OJTHOATOMHOTO UJIealIbHOTO Ta3a. KBasucratuueckue 1
Y HECTaTUYECKUE MPOLECCHI

62 DnemeHTapHas paboTa B TepMoAMHAMUKE. Boruncnenue paboTsl 1o rpaduky mpoiecca Ha 1
pV-nuarpamme

63 Tennonepenaua kak croco0 n3MeHeHUs: BHyTpeHHel sHeprun T/] cucremsr 6e3 1
COBEpIICHHS pabOTHI

64 KouBek1us, TermmonpoBoAHOCTh, U3ITy4EHUE 1

65 KonunuectBo Temnotel. TemnoéMKoCTh Tena. Y aenbHas U MOJISIpHAs TeIUIOEMKOCTH 1
BeIlleCTBA. Y IelbHAas TEIJIOTA CTOPAHUS TOILIMBA

66 Pacuér konuyecTBa TEMIOTHI PHU TEIJIONEpeade 1

67 [Tonsitre 06 aqnabatHom mpouiecce. [lepBrlil 3aK0H TepMOIUHAMUKA 1

68 KonudecTBo TemnoTel 1 paboTa Kak Mepbl U3MEHeHHs BHyTpeHHel sHeprun T/ cucteMbl 1

69 BTtopoii 3ak0H TepMOAMHAMUKY ISl PABHOBECHBIX M HEPABHOBECHBIX MPOLIECCOB. 1




HeoOpaTtumMocTh NPUPOTHBIX MIPOLECCOB

70 [Tpuniume geicTBus TermnoBbix MamuH. KIT/{

71 MakcumanbHoe 3Hauenue KII. [ukn Kapuo

72 Pemenue 3amau

73 DKOJIOTHYECKHE aCTEKThl UCIIOJIb30BaHUsI TEIJIOBBIX JABUTaTeliel. TernoBoe 3arps3HeHne 1
OKpYKaroLIEen CpeJibl

74 Pemrenne 3anau

75 O06061eHre u cucreMaru3anus 3HaHui o teme "TepmoauHamuka. TeroBbie MalIMHbL"

76 Kontponbnas padota o teme "Tepmonunamuka. TemmoBbie Mmammab"

77 [Tapoob6pa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. Y ienbHast TenjaoTa 1
nmapooOpa3oBaHUs
Hacrermennsie u HeHachIIIeHHBIE MTaphl. KadecTBeHHAs 3aBUCUMOCTH TNIOTHOCTH H

78 JIABJICHUS HACBIILIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa 1
HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT JaBICHUS B KUIKOCTH

79 BraxxnocTts Bozmyxa. AGCOJIFOTHAS M1 OTHOCUTEIIbHAS BIIAYKHOCTh 1

80 Pemenue 3amay 1

81 Tépnoe teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB 1

82 [InaBneHue u KpucTauM3aus. Y aelbHas TerioTa miaBiaeHus. Cyomumanms 1

83 Hedbopmaruu TBEpAOTO Tena. Pactskenue u oxarue. Capur. Moayns FOnra. [penen 1
ynpyrux nedopmarmii

84 TemoBoe pacimmpenue KUAKOCTeH U TBEPIABIX Tel. AHTAPMOHU3M TEIUIOBBIX KOoeOaHU 1
YaCTHUII BEIIECTBA

85 [IpeoOpazoBanue 3HEprun B (pa3oBbIX MEpexoaax

86 YpaBHEeHHE TEIIOBOTO OamaHca

87 Pemenue 3amau

88 [ToBepxHocTHOE HaTsKeHUe. KanuispHele siBieHus. JlaBieHue mo HCKpUBIEHHOM 1
MOBEPXHOCTHIO kuaKocTH. Popmyna Jlammaca

89 O6001eHne 1 cucTeMaTu3alys 3HaHui 1o TeMe "ArperaTHble COCTOSHUS BEIIECTBA. 1
®dazoBble epexoan”

90 KonTtponrHas pabota o Teme "ArperatHbie COCTOSHUS BelecTBa. Da3oBble mepexoap” 1




DnekTpu3alus Tei U €€ MposIBICHUs. DIEKTpUUeCcKuil 3aps. JIBa Bua 3JIeKTPUUECKUX

o1 3apsaoB. [IpOBOTHUKY, TUANEKTPUKH U TIOTYIIPOBOTHUKA 1
92 DneMEHTapHBIN MEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3apsia 1
93 Biaumoneticteue 3apsiioB. Todeunsie 3apsiasl. 3akoH Kymona 1
94 Pemenue 3amau 1
95 Dnekrpuyeckoe nosie. Ero neficTBre Ha 3IEKTPUIECKUE 3apsi bl 1
96 Hanpsok€aHocTs 3nekTpuueckoro noJs. [IpoOuslii 3apsy. JIunuu Hanpsok€HHOCTH 1
ANIEKTpUYECKOTo MoJisi. OJHOPOAHOE AINEKTPHUECKOE TI0JIe
97 [ToTeHIMATBEHOCTD AIEKTPOCTATUYECKOTO TOJIsI. PAa3HOCTH TIOTEHITHAIOB U HANIPSKCHHE 1
08 [ToTeHnmanpHas YHEPTHSI 3apsiia B JIEKTpocTaTideckoM moite. [ToreHuan 1
AIEKTPOCTATHYECKOTO TTOJIS
99 CBs13b HANIPSDKEHHOCTH TIOJISL U PA3HOCTH IMOTSHITUATIOB JIJIS JIEKTPOCTATHICCKOTO TOJIS 1
100 [IpuHIMN cynepno3nuuu 3IeKTPUUECKUX MoJeit 1
101 Pemienne 3amau 1
102 [Tone Toueuynoro 3apsiaa. [Tojge paBHOMEpPHO 3apsKEHHOUN Chepbl 1
103 [Tone paBHOMEPHO 3apsKEHHOTO TI0 00BbEMY 11apa. [Tose paBHOMEPHO 3apsHKEHHOM 1
0ECKOHEYHOM MI0CKOCTH
104 [TpoBOAHMKY B IEKTPOCTATHUECKOM I0JI€. Y CJIOBUE PABHOBECHS 3aps/IOB 1
105 JIMDJIEKTPUKY U TIOJIYIIPOBOIHUKH B DJIEKTPOCTATUIECKOM TI0JIC 1
106 Konpnencarop. D1nekTpo€MKOCTh KOHIEHCATOpa. DNEKTPOEMKOCTD INIOCKOT0 KOHAEHCAaTOpa 1
107 [TapannensHOE COETMHEHHE KOHIEHCATOPOB 1
108 [TocnenoBarenbHOE COCTMHEHHE KOHICHCATOPOB 1
109 DHeprus 3apsyKEHHOTI0 KOHJIEHCAaTopa 1
110 Pewenue 3amay 1
111 JIBukeHue 3apsHyKEHHON YacTUIIBI B OJHOPOTHOM AJIEKTPUIECKOM T0JIe 1
112 Pemenue 3amau 1
113 O06o001eHne u crucTeMaTu3alys 3HaHu| 1o TeMe "DIeKkTpuueckoe nomue" 1
114 KonTtponpHas pabota no Teme "DnexTpuyeckoe nosne" 1
115 Cuna toka. [TocTossHHBIN TOK. Y CIOBHSI CYIIECTBOBAHUS TIOCTOSHHOTO AIIEKTPUIECKOTO 1

TOKa




116

Ucrounuku toka. Hanpstxenue u 3/1C

117 3akon OMa Jyist y4acTKa Henu. DIEKTPUIECKOE COTPOTUBIICHUE
118 3aBUCUMOCTb COMPOTUBIICHUS OJTHOPOJHOTO TPOBOJIHUKA OT €0 JJIMHBI U TUIOIIAIN 1
MOTIEPEYHOTO CEUCHUS
119 VY aenbHOE CONMPOTHUBIICHHE BelllecTBa. Pemienne 3a1au 1
120 [TocnenoBarensHOE, TApAUICTBLHOE, CMEIIAHHOE COSIMHEHUE TIPOBOIHUKOB 1
121 Pacuér pa3zBeTBIEHHBIX dneKkTprueckux menei. [Ipasmna Kupxroda 1
122 Pemienue 3amau 1
123 Pabota snexrpuuaeckoro Toka. 3akoH J[xoyms —JIenma 1
124 Pemrenue 3amay 1
125 MOIIHOCTB MEKTPUUYECKOTO TOKA. TeroBast MOITHOCTE, BBIJICIIIEMast Ha Pe3UCTOPE 1
126 Pemenue 3anau 1
127 O/IC u BHyTpeHHEe COIPOTUBIIEHHE NCTOYHHMKA TOKA 1
128 3akon Oma JyIs ITOJTHOM (3aMKHYTOM) SIIEKTPUICCKOM IIETTH 1
129 Pemenue 3amay 1
130 MOIIIHOCTh UCTOYHHKA TOKA 1
131 KopoTkoe 3ambikanme 1
132 KonneHcarop B 11enu MOCTOSSHHOTO TOKa 1
133 Pemtenue 3amau 1
134 Pemenue 3agau mo reme "[loCTOSTHHBIN 37EKTPUUSCKUI TOK" 1
135 Pemenue 3agau mo reme "[1oCTOSTHHBIN 3JEKTPUUCCKUIN TOK" 1
136 Pemenue 3agau o reme "[1oCTOSTHHBIN 3JEKTPUUSCKUIN TOK" 1
137 O06o0menre 1 cucreMaru3arus 3HaHui 1mo Teme "[1ocToSHHBIN AIeKTPUIESCKUi TOK" 1
138 KontponbHas padota o Teme "TIoCTOSHHBIN ANEKTPUIECKUI TOK" 1
139 DneKTpuyecKas MPOBOJUMOCTh PA3IMYHBIX BEIIECTB. DIEKTPUUECKUN TOK B METaJUIax. 1
CBepXmpoBOIUMOCTD
140 DNEeKTpUUYECKUN TOK B paCTBOPAX U paciiyiaBax 3J1eKTpoauToB. 3akoHbl Dapaaes mis 1
AIIEKTPOJIN3A
141 DnekTpuyeckuil Tok B razax. [lnazma 1




142 DNeKTpUUeCcKuil TOK B Bakyyme. BakyymHbie puOOpsI

143 DNEKTpUUYECKUN TOK B MOJIYIPOBOJHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI

®duznyeckuil NpakTUKyM 1o TeMe "M3mMepeHune cuiibl TOKa U HalpsHKEHUs B LIETIH
MIOCTOSTHHOTO TOKA MPH IMOMOIIX aHAJIOTOBBIX M HU(PPOBBIX H3MEPUTEIHHBIX TPUOOPOB" MITH

145 "3HakoMCTBO ¢ HppoBoii mabopaTtopueii mo ¢pusuke. [Ipumepsr n3Mepenus: GU3NIECKUX
BEJIMYMH IIPU MOMOIIY KOMITbIOTEPHBIX AATYUKOB"

146 ®uznyeckuil NpakTukyM 1o teMe "M3yueHre HepaBHOMEPHOTO JBMKEHHUS C LIEIbI0
OTpeJieNIeHUs MTHOBEHHOM ckopoct"
Ouznyeckuil npakTukyM 1o teme "M3mepenue yckopeHus pH NpsSMOJIMHEHHOM

147 PaBHOYCKOPEHHOM JBMKEHUHU IO HAKJIOHHOM miiockoctu" uimm "HccnenoBanue
3aBUCHUMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBHKEHUN"

148 duznyeckuil mpakTukyM 1o teme "M3mepeHue yckopeHus CBOOOJHOTO MajeHus" wim

"N3yueHue qBUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO"

®u3nyecKuil MpakTUKyM 1o Teme "M3ydeHune qBrKeHus Tena no OKPYKHOCTH C
149 MMOCTOSTHHOM 110 MOAYIIO CKOpOCThIO" win "MccnenoBanue 3aBUCUMOCTH TIEPHOIa
oOpareHuss KOHMYECKOTO MasiTHUKA OT €ro mapaMeTpoB"

®u3nYeCKU MpakTUKyM 110 TeMme "M3MepeHne paBHOAEHCTBYIOMIEH CUJTBI TPU JBUKECHUHN
150 Opycka 1o HakJIOHHO# TutockocTu" wim "IIpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHU
IBUKEHHS OpyCKa M0 HaKJIIOHHOW MJIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro Macchl”

®dusznyeckuil mpakTuKyM 1o teme "HccienoBanue 3aBUCUMOCTH CHJT 0CTHU

b
151 BO3HUKAIOIIKMX B IPY)KHWHE U PE3MHOBOM 00pasile, ot ux aepopmanun" win "N3ydenue
JIBUKEHHS CUCTEMBI T, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuii 610k"

®dusnueckuii pakTUKyM 1o Teme "M3Mepenne KoapPuIMeHTa TPEHUS 10 BETHYUHE
yriaoBoro kodddunuenta 3apucumoctu Frp(N)" uin "HccnenoBanue nBukeHus: Opycka 1o

152 HAKJIOHHOH TUIOCKOCTH € IEpeMeHHBIM K03 duninenToM TpeHus" wiu "M3yueHue
JBYOKEHMS TPy3a Ha Baly C TpEHUEM"
duznyeckuil MpakTukyM 1o teme "MccnenoBanue yciioBui paBHOBECHS TBEPIOTO Tea,
153 HMeIoLIEro och BpameHusa" wm "KoHcTpyrpoBaHue KpOHIITEHHOB U PACUET CHUIT

ynpyroctu" win "M3ydeHne yCTOMUMBOCTH TBEPAOIO TENA, UMEIOIIETO IJI0aab ONOpHI"

154 duznyeckuil NpakTUKyM 1o teme "M3mepenue uMIrynbca Tena o TOpMO3HOMY IyTH'" Win




"N3mepeHue CUITbI TATH, CKOPOCTH MOJICITH JICKTPOMOOUIIS K MOIIIHOCTH CHUIBI TATH" WITH
"CpaBHeHUE U3MEHEHUS UMITYJIbCa Teja ¢ UMIyabcoM cuibl" win "MccnenoBanue
COXpaHEHUsl UMITYJIbCca IPU YIPYrom B3aumoieicTBun" uinm "M3mepenne KuHeTUYeCKou
SHEPIrUM TeJla 10 TOPMO3HOMY ITyTH"

155

duznyeckuil NpakTukyM 1o teme "M3ydyeHne n30TepMuuecKkoro mpouecca (peKOMEH1I0BaHO
WCIIOJIb30BaHKue U(PpoBOH Haboparopun)" unu "M3yuenue nu3oxopHOro mnpoiecca” uiu
"N3yuenue nzobapuoro npouecca” win "IIpoBepka ypaBHEHUS COCTOSTHUSA"

156

Ouznyeckuil npakTukyMm 1o teme "M3mepenue yneabHoM TemI0EMKOCTH" WK
"UccnenoBanue npoiiecca ocThiBaHus Beniectsa" win "VccnenoBanue aanadbaTHOTO
npouecca” nwin "M3ydeHne B3aMMOCBSI3H 3HEPTUU MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUIKOCTEH"

157

Pu3nueckuil NpakTUKyM 1o Teme "M3ydeHne 3aKOHOMEPHOCTEN UcnapeHus KuakocTen"
niny "M3Mepenne yenbHON TEIUIOTHI IUTIABJICHUs IbAa" niK "M3ydeHne CBOMCTB
HaChIIEHHBIX MapoB" wiK "M3MepeHne abCcoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MacChl
napos B nomemnieHun". M3mepenune koadduiinenta noBepXHOCTHOTO HATSKEHUS

158

dusndeckuit mpakTUKyM 1o Teme "HalmroaeHune npeBpaiieHusi SJHEPTUH 3apsKEHHOTO
KOHJEHCATOpa B SHEPTHUIO U3Ty4YeHUS cBeToAnoAa" ninun "M3yueHne npoTeKkaHus TOKa B
Lenu, cojeprkaiiei kouaeHcarop" win "Pacnpenenenue pa3HOCTH NOTEHIAAIOB
(HampsKEHUS ) MPH MOCJIEI0BATEIbHOM COEAMHEHNN KOHIEHCAaTOPOB"

159

du3nyecKuil mpakTHUKyM 10 Teme "McciieioBaHne CMEIIaHHOTO COSTMHEHUST PE3UCTOPOB"
unu "M3MepeHne yaenbHOoro COnpoTrUBIeHUs MpoBoAHUKOB" mwin "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HAIPSDKEHUS IS JIaMIlbl HaKaJIuBaHus"

160

Oduznyeckuit mpakTukym no teme "Habmronenue snekrponuza” wim "M3mepenue 3apsaa
oJHOBaNeHTHOTO HoHA" UK "HMccrenoBanue 3aBUCIMOCTH CONTPOTUBIICHUS
TepMope3ucTopa oT Temneparypsl” win "CHITHE BOJIbT-aMIEPHON XapaKTEPUCTUKH Auoaa"

161

PesepBHrlit ypok. O6001IeHHE U crcTeMaTh3alus 3Hanuii o teme "Kunemaruka"

162

PesepBHrIit ypok. O600IIeHNE U cHcTeMaTH3alus 3HaHui 1o Teme "lunamuka"

163

PesepBHbIit ypok. O600IIeHHE U ccTeMaTH3alus 3HaHui 1o Teme "CTaTtuka TBepIoro
Tena"

164

PesepBHrlit ypok. O600IIeHNE U cCCTeMaTH3aIlis 3HAHHH 10 TeMe "3aKOHbI COXPaHEHUS B
MexaHuke"

165

PesepBHelit ypok. O600IIeHHE U crcTeMaTH3alus 3HaHui 1o TeMe "OCHOBBI




MOJIEKYJIIPHO-KMHETHYECKOM Teopun”

PezepBHblii ypok. O0o0mmeHne u cucreMaTu3anus 3HaHuii mo reme "TepmoanHamuka.

166 1
TennoBsie MalIMHb"
167 PesepBHblil ypok. O0001IEHNE U CCTEMATU3alMsI 3HAHUN 110 TeMe "ArperaTHble COCTOSIHUS 1
BemecTBa. daszoBbie nepexoab"”
168 PesepBubiit ypok. O60011eHNE U cCCTeMaTH3alMs 3HAaHUHM TI0 TeMe "DieKTpruyeckoe mose" 1
169 PesepBubiit ypok. O60011eH1e U cucTeMaTH3aus 3HaHui 1o Teme "[locTosTHHBIM 1
ANEKTPUYECKUHN TOK"
170 PesepBHblit ypok. O00OmIEHNE U cucTeMaTH3alys 3HaHui 110 Teme "ToKu B pa3iauyHbIX 1
cpenax"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16
11 KJIACC
Ne KoauvecTBo yacos
) Tema ypoka Konrtpoabusbie | IlpakTuueckue
n/n Bcero
padoThI padoThI
1 B3aumoneiicTBue NOCTOSIHHBIX MarHUTOB U MPOBOJIHUKOB C TOKOM. MarHuTHoe IoJie. 1
I'unoreza Ammnepa
5 Bekrop maruuTHOM uHAYKIMU. [IpyHIMI Cyneprno3uiiui MarHUTHIX moJjied. JInauu 1
MarHUTHON UHIYKIIUU
3 MarnuTtHoe noJje npoBogHuKa ¢ TokoM. OnbIT Ipcrena 1
4 Cuna Amrmepa, e€ HanpaBJIeHUE U MOAYJb 1
5 Pewenue 3amay 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3ZMEPUTENbHBIE TPHOOPHI 1
7 Cuna JlopeHiia, e€ HampaBieHUe U MOYb. /[BIKeHNE 3apsKEHHOM YacTHIIBI B 1
OJIHOPOJHOM MarHUTHOM IIOJIe
8 Pemrenue 3anau
9 Pa6ora cunel Jlopenia




10 Pemenue 3amau 1
11 MarnutHoe noJie B Bemecrse. PeppoMarHeTUKH, apa- U IUaMarHeTUKU 1
12 OcHoBHBIE CBOWCTBA (eppomMarHeTUKoB. [Ipumenenue peppomMarHeTHKOB 1
13 Pemenue 3anay no teme "MaruutHoe mosie"” 1
14 Pemrenue 3amau no teme "MaraurHoe 1ose" 1
15 SIBneHue EeKTPOMarHuTHOM MHAYKIMH. 1I0TOK BEKTOpa MArHUTHOM MHIYKIIMU 1
16 O C unaykuun 1
17 3aKoH 3JeKTpOMarHuTHoi nuaykuuu dapanes 1
18 Buxpeoe anekrpuueckoe nosie. Toku @yko 1
19 O/1C uHAYKUMU B IBMKYIIMXCS TPOBOJHUKAX 1
20 Pemienne 3amau 1
21 IIpasuno Jlenna 1
22 NunykruBHoCTh. KaTymnika MHAYKTUBHOCTH B II€TIM OCTOSTHHOTO TOKA 1
23 Asnenune camounaykuu. I/1C caMOMHIyKITUH 1
24 DHeprusi MarHuTHOTO TIOJISL KaTYIIKK C TOKOM. DJIEKTPOMAarHuTHOE T0JIe 1
25 Pemenue 3amay 1
26 O06o01enre 1 cucTeMaTru3alys 3HaHu| 1Mo TeMe "DIeKTpoIMHaMHKa" 1
27 KontponbHas padoTa o Teme "DaekTpoauHaMuKa' 1
28 KonebarenpHas cuctema. CBoOoaHBIE KOJIeOanus. ['apMoHMYecKre KoaeOaHms 1
29 Kunemarnueckoe 1 TMHAMUYECKOE OIIMCAHUE KOJIE0ATEIBHBIX IBKEHUI 1
30 DHepreTuyeckoe onrcanue. BoIBoI AMHAMUYECKOTO OMMCAHHS TAPMOHUYECKUX KOJIeOaHu 1
U3 UX DHEPTeTUYECKOTO U KHHEMATUYECKOTO OMUCAHUS
31 Ammunryna u $asa konebanui 1
39 [lepuon u yactora kosiebanwuii. [lepro Manbix cBOOOAHBIX KOJeOaHUN MAaTEMAaTUYECKOTO 1
MasiTHUKA. [lepros cBOGOIHBIX KOJIeOaHUH PYKUHHOTO MAasgTHUKA
33 3aryxatomue kosebanus. BeinyxieHHble Kosiebanus. Pesonanc 1
34 ABTOKONEOAHUS 1
35 Pemenue 3amau 1
36 VYpoxk-koHpepeHuus "MexaHnueckue KojaeOaHHs B My3bIKaJIbHBIX HHCTpyMEHTax" 1




37

O00011IeHME U cucTeEMaTU3alus 3HaHu o TeMe "Mexanudeckue Koiaedbauus"

38 OnexkrpoMarauTHbie Kosebanus. KonebareapHbIN KOHTYD

39 ®opmyna Tomcona. CBsI3b aMIUTUTYIBI 3apsijia KOHACHCATOPA C aMILTUTYION CHJIBI TOKA B 1
KoJ1e0aTeIbHOM KOHTYpPE

40 3aK0H COXpaHECHHS SHEPTHU B UCATLHOM KOJICOATEIIbHOM KOHTYPE 1

41 3aryxaInue IeKTPOMarHuTHbIC KoJieOaHus. BRIHYKICHHBIC JIEKTPOMArHUTHBIC 1
KoJIeOaHHS

42 [IepemeHnHBII TOK. Pe3ucTOp M KOHAEHCATOP B LENU IEPEMEHHOIO TOKA

43 Karyika HHIyKTHBHOCTH B MU TIEPEMEHHOTO TOKA

44 3axon Oma Juis 3IEeKTPUYECKOM LIeNH IEPEMEHHOTO TOKa

45 MOIIHOCTH MMEPEMEHHOTO TOKa. AMITUTYIHOE U JACHCTBYIOIIECE 3HAUCHUE CHITBI TOKA U 1
HaIPSDKCHUS

46 Pe3onaHc B anekTpuveckoi menu

47 Pemenue 3agau

48 Nneansubiif Tpancdopmatop. [Ipon3BoacTBo, nepeaada u moTpeOIeHUE AIEKTPUISCKON 1
SHEpPruu

49 DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE AEKTpo3Heprun. KyabTypa ucnoab30BaHus 1
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

50 Pemtenue 3amay 1

51 Pemtenue 3amay 1

52 O06o01enre 1 cucTeMaTru3als 3HaHu| 1Mo TeMe "DIIeKTPOMarHuTHbBIE KosieOanus " 1

53 MexaHn4yecKue BOJIHBI. XapaKTePUCTUKA MEXaHUYECKUX BOJIH 1

54 CBoiicTBa MEXaHMYECKUX BOJIH 1

55 3ByK. XapaKTEepUCTUKHU 3ByKa 1

56 Nudpa3syk u yapTpassyk. LllymoBoe 3arpszHeHue OKpyKaromiei cpeabl 1

57 Pemenue 3amau 1

58 DNeKTPOMAarHUTHBIE BOJIHBL. M3IydeHne 31eKTPOMarHUTHBIX BOJIH 1

59 DHeprus MeKTPOMArHUTHBIX BOJH. CBOICTBA 37EKTPOMArHUTHBIX BOJIH 1

50 [Ikana >MeKTPOMAarHUTHBIX BOJH. [I[puMeHeHre 37IeKTPOMarHUTHBIX BOJIH B TEXHUKE U 1

ObITY




[IpuHIMIBI paguoCcBsI3U U TeneBUACHUS. Paguonokanys. DNeKTpOMarHuTHOE 3arpsi3HEHUE

61 . 1
OKpYKAroIleH Cpe/ibl
62 KonTtponsnas padora no teme "Konebanust u BoaHbI" 1
63 CBert. 3aKOH MPSIMOJMHEHHOTO PACIIPOCTPAHCHHMSI CBETA 1
64 Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA MPSMOJIMHEHHOTO PacpOCTPAHEHUS CBETa 1
65 Otpaxenue ceta. [Tnockoe 3epkaio. Chepuueckoe 3epKajio 1
66 [Ipenomnenue cBera. AGCOIIOTHBIM U OTHOCUTENBHBIN MTOKa3aTenb npenomieHud. [lonnoe 1
BHYTpEHHee oTpakeHHe. [IpeiebHbII yroil OJIHOTO BHYTPEHHETO OTPasKEeHHS
67 Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB OTPAKCHHUS U MIPEJIOMIICHHS CBETA 1
68 Xon nmydeii B mpusMme. Jucnepeust ceeta. CioxHbIM coctaB Oesoro cBeta. Lser 1
69 JIun3bel. @OKYCHOE PACCTOSIHUE M ONITHYECKAsT CHJIa JIMH3bI 1
70 [TocTpoenue N300paXkeHUH B IMH3aX U UX CHCTEMaX. YBEIMYCHUE JIMH3BI 1
71 Pemenue 3agau Ha moCTpoeHUE N300PAKEHUM, TTOTYIaEMBIX C TIOMOTIIBIO JIMH3 1
72 I'ma3 xak onTuyeckas cucrema 1
73 Pemenue 3amau. [Ipenens npuMEeHMMOCTH TEOMETPUUECKON ONITHKA 1
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS 1
75 Jucnepcus cBera 1
76 Hurtepdepennus cpeta 1
7 KorepenTHbie HICTOYHUKH. Y CIIOBUS HAOIIOICHUSI MAKCHUMYMOB 1 MUHIMYMOB 1
78 Pemtenue 3amay 1
79 [Ipumenenne natephepeHIun 1
80 Judpakuus cBeTa 1
81 JudpakuronHas peméTka. Y cloBre HaOM0IeHUs TTIaBHBIX MAKCHMYMOB 1
82 Pewenue 3amay 1
83 [TonepeuHocts cBeTOBBIX BONH. [lonspuzanus cBeta 1
84 Pemenue 3amau 1
85 CBeToBBI€ SIBJIEHUS B IPUPOJIE 1
86 O06o001eHne u cucTeMaru3anus 3HaHui o teme "Ontuka" 1
87 KonTtponsHas padota no teme «OnTHKa» 1




FpaHI/II_[BI MPUMCHUMOCTU KJIaCCUYECKOH MEXaHUKHU. 3aKOHBI QJICKTPOJUMHAMMHKHU WU IMMPHUHIUIT

88 1
OTHOCHTEIILHOCTH
89 [Toctynatsl crienuanbHONW TEOPHHA OTHOCUTEIBHOCTH 1
IIpocTpancTBeHHO-BpeMeHHOM uHTepBail. IIpeodpazoBanus JlopeHua. Ycnosue
90 MPUYUHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU U COKpAILlEHH e 1
JUTUHBI
91 DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIbI 1
92 CBs3b MacCCHI C SHEPTHEH U UMITYTHCOM PEISITUBUCTCKON YaCTHUIIBI. DHEPTUs IOKOS 1
93 PaBHOBECHOE TEIJIOBOE M3ITYUCHUE 1
94 3akoH cmemnienns Buna 1
95 I'umoresza M. [1nanka o kBaHTax. @OTOHBI 1
96 DHEprus ¥ UMITYIILC POTOHA 1
97 ®otorddext. OnbiTel A. I'. CTonetoBa. 3akoHsl poTordpdexTa 1
98 VYpaBuenue DitHireriHa s Gotodddekra. "KpacHas rpanuma” Gpotorpdexra 1
99 JaBnerune cBeta. OnbiTel [1. H. JIeOGeneBa 1
100 BoJiHOBEIE CBOMCTBA YaCTHII 1
101 Bosnbr ne bpoiins. JlnmuHa BostHBI Ae Bpoiins u pasmepsl 00J1acTH JOKAIH3auN 1
JBWKYILEHCS YaCTULIBI
102 KopryckynnsipHO-BOTHOBOM JTyaiii3m 1
103 Judpakuus 3JeKTPOHOB Ha KPUCTAJLIaX 1
104 Crnennduka usmepenuii B Mukpomupe. CooTHoIeHus: HeonpeaenénnocTei I elizenoepra 1
105 Pemenne rpaduyeckux 3aaau 1
106 Pemenne pacy€THbIX 3314 1
107 KonTponsnas padora no Temam: "OcHosbl CTO", "KopriyckynsipHO-BOJIHOBOM ayanu3m” 1
108 OmnbITHI IO MCCIIEI0OBaHUIO CTPOCHUs aToMa. [InanerapHas mozens aroma Pesepdopna 1
109 IToctynater bopa 1
110 Bunel ciektpoB. CieKTp ypoBHEHN 3HEPTUH aTOMa BOAOPOJA 1
111 CrioHTaHHOE U BBIHYKICHHOE U3IIy4EHHE CBETA 1
112 Jlazep 1




Hyxnonnast mozens siipa ['eitzenOepra-NBanenko. 3apsig 1 MacCOBOE YUCIIO fJIpa.

113 1
H3oTonel. PagnoakTMBHOCTH

114 3aKoH paAuoaKTUBHOTO pacnaja. CBOWCTBa MOHU3UPYIOIIETO U3ilyueHus. Binusnue 1
PaIMOaKTUBHOCTHU HA )KUBbIE OpraHu3Mel. Jlo3umerpus
DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Macce sapa. SnepHbie peakium.

115 SAnepusie peakTopsl. [IpoOiieMbl yIpaBIsieMOTo TEPMOSIACPHOTO CHHTE3a. DKOJIOTHICCKIEC 1
ACIEKTHI Pa3BUTHSI SIACPHON IHEPrETUKU
MeTop! perucTpaiuu U UCCIeI0BaHMs dJIEMEHTApHBIX YacTull. OyHpameHTanbHbIC

116 B3auMo/ieiicTBUs. baprnonsl, Me30HBI U ienToHEI. [IpencraBnenne o CTaHIapTHOM MOJIEIH. 1
KBapk-rirooHHas MOJIenb aipOHOB

117 ®dusuka 3a npegenamu CtangapTHod Moaenu. TémHas MaTtepust U TEMHasT SHEPTUSL. 1
EnuncTBO (hm3mueckoit KapTHHBI MUpa

118 Otansl pa3BUTHS ACTPOHOMHUH. 3HAYEHUE ACTPOHOMUU 1

119 [IpuMeHMOCTh 3aKOHOB (DU3HUKH TSI 00BSICHEHUS MTPUPOJIBI KOCMHUYECKUX 00BEKTOB. 1
MeTo1b1 aCTPOHOMUYECKUX UCCIIEIOBAHUN

120 CoBpeMeHHBIC ONITHYECKUE TEIECKOTIBI, PAIUOTEICCKOIIBI, BHEATMOC(EpHAst aCTPOHOMHUS 1

121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue 3BE3MBI, TUIAHETHI, KX BUIUMOE JBUKEHUE 1

122 Conneunas cuctema. Conaiie. CoHeuHas akTUBHOCTb. VIcTounuk sHeprun CoJiHIa U 3BE3T 1

123 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKH. Jluarpamma "creKTpalibHbIN KJIacC — CBETUMOCTD" 1

124 3Be3bl IIIABHOU ITOCIIEN0BATEILHOCTH 1

125 Buytpennee crpoenue 38E311. CoBpeMeHHbIE MIPEACTABICHUS O IPOUCXOKIACHUU U 1
sBoroniu CoJHIIa U 3BE3/. DTarlbl )KU3HU 3BE3]

126 Muneunsiii [Iyre — Hama ["anaktuka. Tunsl ranaktuk. YEpHbIE ABIPHI B s/Ipax ralakTUK 1

197 Bcenennas. Pacumiupenne Beenennoit. 3akon Xa66ma. Teopust bosbiioro B3psiBa. 1
PenukroBoe nzmyueHue

128 MacmrabHast ctpykTypa Beenennoil. Meraranaktuka

129 Hepemménnsie mpobaemMbl acCTpOHOMUU
®usnueckuil NpakTUKyM 1o teme "McciaegoBaHne MarHUTHOTO MOJISt HOCTOSIHHBIX

130 MarauToB" wiun "HccnenoBanue cBoiicTB heppomaruetukoB" wm "VccnenoBanue aedcTBUs 1

MOCTOSIHHOTI'O MarivuTa Ha paMKy C TOKOM"




duznyeckuil npakTukym 1o teme "M3mepenue cuinesl Ammnepa" win "U3yuenue

131 3aBUCHUMOCTH CUJIbI AMIiepa oT cuiibl Toka" uinn "OnpezesieHne MarHUTHOM MHIYKIIMU Ha
OCHOBE U3MepeHMsI cuiibl Amnepa”

132 ®dusnueckuit npakTukyM o teme "HccnenoBanue siBICHUS AIEKTPOMATHUTHON MHAYKIIUH"
nin "Onpenenenre HHAYKIUYA BUXPEBOIO MarHUTHOTO OIS

133 ®duznyeckuil npaktukym 1o teme "HccinenoBanue spienus camonHaykuuu" win "Coopka
MOJIEJIH JIEKTPOMArHUTHOTO reHepartopa”

134 dusnueckuit mpakTUKyM 1o Teme "M3mepenue nepruoa CBOOOTHBIX KOJCOaHU HUTSHOTO U
MPYXKUHHOTO MasiTHUKOB"

135 ®duznyeckuil npaktukyM 1o teme "[IpeoOpa3oBanre sHEPrUM B IPYKUHHOM MasgTHUKE"
®uznyeckuil npakTukyM no teMe "MccnenoBanue nepeMeHHOro Toka 4epes

136 MOCJIETIOBATENIBHO COCTMHEHHBIE KOHIEHCATOp, KaTylKy U pe3uctop" win "HMccnenoBanue
paboThl HCTOYHUKOB CBETA B IIEMH IIEPEMEHHOTO TOKa"

137 Pu3nueckuil NpakTUKyM o Teme "M3yuenue napameTpoB 3ByKOBOW BOJIHBI'"

138 ®u3nyecKuil MpakTUKyM 1o Teme "M3Mepenne nokasaTess NpeaoMIIeHUs CTeKIIa" uin
"[MTomyuenne n300pakeHUs B CHCTEME U3 IUIOCKOTO 3epKajia U JIMH3bI"
dusndeckuit mpakTUKyM 1o Teme "MccaenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT

139 BelecTBa (Ha nmpuMepe XuAkux JuH3)" wim "M3mepenne poKyCHOTO pacCTOSHUS
paccenBarONIUX JIUH3"

140 dusndeckuit npakTukyM 1o teme "Habmroaenune nudpakiuu, nHTephepeHIIuT 1
noJispu3anuu cpera"

141 du3nyecKuil MpakTUKyM 110 TeMme "OnpeeneHne MMITYJIbCa U SHEPTUU PEISITUBUCTCKUX
yactull (1o poTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUI] B MArHUTHOM I1oJie)"
duznyeckuil mpakTukyM 1o teme "M3mepenue nocrosiHHoi [1nanka Ha ocHOBe

142 uccaenoanus porodddexra” wim "HcecaenoBaHue 3aBUCUIMOCTH CHITBI TOKA Yepe3
CBETOJIMO]1 OT HaNpsKeHUs "

143 duznyeckuil NpakTuKyM 1o teme "MccnenoBanue criekTpa pa3pekKeHHOro aTOMapHOTro
BOJIOPOJIa M U3MEpeHne nocrtosiHHoi Punbepra"

144 dusnueckuil npakTUKyM 1o Teme "MccienoBanue painoakTUBHOIO GoHa ¢
MCIOJb30BaHUEM JI03uMeTpa" uin "M3ydeHue nornomuieHus OeTa-yacTul aTtoMUHIEeM "

145 dusnueckuil npakTukyM 1o Teme "Habmronenus 38€31H0ro Heba HEBOOPYKEHHBIM TJ1a30M C




MCTOJIb30BAHNEM KOMIBIOTEPHBIX MPHUIIOKEHHUN IS ONIPECTICHHS TTOJIOKEHHSI HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOTO MONTYIIApUs U SIPKHE
3BE3b1" win "Habmronenus B Texeckon JIyHbl, IulaHeT, TYMaHHOCTEH U 3BE3HBIX

CKOIUIEHUI"
146 Ob6o06mienne u cucrtemaru3anus 3HaHui. Postb GU3MKK 1 aCTPOHOMUU B SKOHOMHUYECKOH, 1
TEXHOJIOTUYECKOM, CONMATBHON U 3THYECKOM chepax AesTeTbHOCTH YeIOBEKa
147 O0o0menne u cucremaru3anys 3HaHul. Poib 1 MecTO (U3UKH U aCTPOHOMUU B 1
COBPEMEHHOM HAYYHOU KapTUHE MUpa
O60061enHne u cucreMarusanus 3HaHul. Ponb ¢usnueckoil Teopun B GopMUpoBaHUH
148 MpesICTaBICHUH 0 GU3NYECKOM KapTUHE MUPa, MECTO (PU3UUECKOM KapTUHBI MUpa B 00111EM 1
PAIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJICTABICHUI O TIPUPOIE
149 O0006111eH1E U cucTeMaTH3alus 3HaHui o Teme "Kunemarnka" 1
150 O0o006111eH1E U cucTeMaTH3alus 3HaHui o Teme "Kunematnka" 1
151 O06o0menre 1 cucTeMaTr3arus 3Hanui mo teme "/[nnammka" 1
152 O06o0menre 1 cucTeMarr3arys 3Hannii mo Teme "CraTtrka TBepJoro Tena” 1
153 O06o0menre 1 cucTeMaTr3alys 3HaHu| 1Mo TemMe "3aKOHBI COXpaHEHUs B MeXaHHUKke" 1
O0600menne u cucreMaTu3anus 3HaHni o TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOM
154 1
Teopun"
155 O06o01enre 1 cucTeMaTr3arys 3HaHui 1Mo Teme "TepmoanHamMuka. TeroBbie MaIuHb!" 1
156 O06o01IeHre 1 cucTeMaTr3aIys 3HaHU 10 TeMe "ATrperaTHble COCTOSIHHSI BEIISCTRA. 1
®dazoBble Iepexoapl"”
0o0lIIeHNEe U CUCTEMATHU3ALNS 3HAHUN 10 TeEME "DIIEKTPUUECKOE MOJIE
157 00600 "9 " 1
o0lIenne U cucteMaTu3anus 3HaHui 1o TeMe "[10CTOSTHHBIN DIIEKTPUUECKUI TOK
158 00600 "T1 " 1
159 O06o01eHre U cucTeMaTr3alys 3HaHui 1o Teme "TOKH B pa3IMuHbIX cpenax” 1
160 O000111eH1E U cUCTEMATH3alMs 3HaHUH 10 TeMe "MaruuTtHoe mnose" 1
161 PesepBHrIit ypok. O600IIeHHE U CHCTeMAaTH3allus 3HaHUK TI0 TeMe "DIeKTpOMarHUTHas 1
UHIyKOus"
162 PesepBHeIit ypok. O600IIeHNE U CHCTeMAaTH3alMsI 3HaHUU 10 TeMe "MexaHndeckue 1
xosebanus"”
163 PezepBHblit ypok. O0o0mIeHNE U cucTeMaTH3alus 3HaHUH 110 TeMe "DIeKTpOMarHuTHbIe 1




Kosiebanus"

164 PesepBHeIit ypok. O000IICHNE U CHCTeMAaTHU3aIHsI 3HAHUI 110 TeMe "MexaHn4deckue u 1
3JIEKTPOMarHUTHbIE BOJTHBI"

165 PesepBubiit ypok. O60011eHNE U ccTeMaTU3alks 3HaHui 1o Teme "OnTuka"

166 PesepBHblii ypok. O0o0menne u cucreMaTtu3anys 3Hanuii mo reme "OcuoBer CTO"

167 PesepBHblit ypok. O60011eHNEe U cucTeMaTu3anus 3Hanui 1o treme "KopnyckynsipHo- 1
BOJIHOBOH ayayn3m"

168 PesepBHEIit ypok. O000ICHNE U CHCTeMAaTH3aIHsI 3HaHUH 110 TeMe "du3nka aroma" 1

169 PesepBubIit ypok. O6001IeHNE U CHCTeMaTH3alMs 3HAaHUH 110 TeMe "Du3rKa aTOMHOTO sipa 1
Y DJIEMEHTAPHBIX YaCTUIT"

170 PesepBubIit ypok. O6001IeHNE U CHCTEeMaTH3aIks 3HAHUHN TI0 TeMe "DIIeMEHTHI 1
acTpo¢puzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

o Ousuka, 11 xmace/ KacestHoB B.A., O011ecTBO ¢ OrpaHMUEHHOM OTBETCTBEHHOCTHIO «/IPODAY;
Axmmonepnoe o6miectBo «M3narensctBo «lIpocBenienne»

e Ousmka, 10 kmacc/ KacesinoB B.A., O011ecTBO C OrpaHUYeHHON 0TBETCTBEHHOCTHIO «[PODAY;
AxunonepHoe o6mectBo «M3narensbctBo «lIpocsenienne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

e @uszuka. YriuyoneHHsiil ypoBeHb. 10—11 kiaccsl : pabouas nporpamMma k auauu YMK B. A.
KacesHoBa: yueOHO-MeTomueckoe mocodue / B. A. Kacesinos, U. I'. BnacoBa. —M. : JIpoda

e Ouzuka. 10 k1. YrinyOneHnsiit ypoBeHs : yueOHuk / B.A. KacbsHoB. — 5-€ u3a., crepeorur. — M. :
Apoda

e Ouzuka. 11 k1. YryoneHusiii ypoBeHs : yueOHuk / B.A. KacbaHoB. — 5-¢ u3z., crepeorun. — M.

:/lpodha
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— http://nsportal.ru - connanbHas ceTh paOOTHHUKOB 00pa30BaHUSL.

— http://markx.narod.ru/pic/ - ¢usuka B mkoJe.

— http://festival.1september.ru/articles/ - ¢pectuans negarornyeckux uaei « OTKPBITBIA YPOK».
— http://www.fizika.ru/ - caiit s yaureneit GU3NKK ¥ UX YICHHKOB.

— http://www.physics.ru/ - marepuainsl o Gpu3UKe.
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