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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypoOBHE CpeHero ooiiero oOpa3oBaHUs pa3padoTaHa Ha
OCHOBE TOJIOKEHUI W TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI OCHOBHON 00pa3oBaTesbHOM
nporpammbl, npenacraBieHHbx B ®I'OC COO, a takxe ¢ yuérom QeaepanbHoil paboueit
nporpammbl Bocriutanus U KoHuenuuu npenogaBaHusi yueOHOro npeamera «Pusnkay B
oOpasoBarenbHbIX opraHu3anusax Poccuiickoit denepainuu, peaqu3yroldX OCHOBHbIE
00pasoBarTebHbIE POTPAMMBEI.

[IporpaMmmMa 10 ¢Qusuke ompeaenseT o00sA3aTeTbHOE MPEIMETHOE COACpIKAHME,
yCTaHaBIMBAaET PEKOMEHyEeMYIO MOCIEA0BATEILHOCTh U3YUYCHUS TEM U Pa3/ieJIOB y4eOHOTO
npeaMeTa ¢ y4E€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PACTHBIX OcoOeHHOCTel oOyuatomuxcsa. [Iporpamma mo ¢usuke gaér
NpEJICTaBICHUE O LENsIX, COJAEpKaHUHM, OOIell cTpaTeruu OOy4YeHHUs, BOCHUTAHHUS U
pa3BUTHS 00ydYarolmuxcs cpeacrBamMu ydeOHoro mnpeamera «®Duszuka» Ha yriiyoJi€HHOM
YPOBHE.

Peanuzaius BocnmuTaTeIbHOTO MOTEHITMANA YPOKA 3aKIIIOYAETCS B CIICYIOIIEM:

* YCTAHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUHN MEXKIY YUUTEIEM U 00ydarOIIUMHUCS;

* noOy>xaeHre o0ydaromuxcs coOa0AaTh Ha ypOKe OOIENPUHATHIE HOPMBI TIOBE/ICHUS,
nmpaBuia OOIIEHHS CO CTaplIMMHU M CBEPCTHUKAMU TMPUHIMUIIBI Y4€OHOW IUCUUIUIUHBI U
caMOOpraHu3allnu;

* TPUBJICUCHWE BHUMAaHUSA OOYYAIOIMMUXCS K I[EHHOCTHOMY AacCIeKTy H3ydaeMbIX Ha
ypOKax sIBJICHUN, OpTaHU3aIMsI UX pabOTHI C MOJy4aeMOil Ha ypOKEe COIMAIbHO 3HAYNMOM
uH(popMaIue;

* HCTOJh30BAaHUE BOCIHUTATEIHHBIX BO3MOXKHOCTEH COJEp)KaHUS y4eOHOro mpeaMmeTa
gepe3 JACMOHCTPAlMI0O OOYy4YalolmUMCs MPUMEpPOB OTBETCTBEHHOTO, TPaXXTAHCKOTO
MTOBECHMS;

* MPUMEHEHUWE Ha YpPOKE TPYIIOBON paboThl WM pabOThl B Tapax, KOTOpas Y4YuT
oOydJaronmxcsi KOMaHIHOU paboTe U B3aMMO,IeHCTBUIO;

* OpraHu3zalus TOMOIIM HEYCIIEBAIONIMM OJHOKIIACCHUKAM, Jaloled 00ydarommmcs
COIMAJIbHO 3HAYMMBIH OIBIT COTPYTHUYECTBA U B3aUMHOM MOMOIIIH;

* UHUIMMPOBAHUE U TOJJEPKKA JEATEILHOCTH OOYyYarolIuXcsi B paMKax peaau3aluu
UMH MHUHHU-TIPOCKTOB, YTO JAaCT OOYYarolmMMCS BO3MOXKHOCTh MPHOOPECTH HAaBBIK
TeHEPUPOBAHUS W 0(DOPMIICHHSI COOCTBEHHBIX HJICH, HAaBBIK YBAXKUTEIHHOTO OTHOIICHHS K
qy)KUM HJIeSIM, HaBBIK MyOJIMYHOTO BBICTYTUICHHS TIEpEe]] ayTUTOPHEH, apr'yMEHTHUPOBAHUS U
OTCTaWBAHUS CBOEH TOUKH 3PCHMUS;

Ha ypokax y oOyuaromuxcsi pa3BUBaIOTCS HAaBBIKM COTPYJHUYECTBA, KOMMYHHUKAIIWH,
COIIMATTbHOW OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTHUYECKH MBICIUTh, OINEPAaTHUBHO H
Ka4yeCTBEHHO PEIIaTh MPOOIEMBI.

W3ydenne kypca (HU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET pealn30BaTh 3aJaud
npoeCCHOHANILHON OpUEHTAIINN, HAIMpPaBJICHO HA CO3JaHHWE YCIOBUM ISl TPOSIBICHUS
CBOUX MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN Ka)XIbIM OOYJArOIITUMCS, KOTOPhIC
HEOOXOMMMBI MJII TPOJOKCHHUS 00pa3oBaHUST B OpraHU3aIMsaX MPOo(ecCHOHATHEHOTO
00pa3oBaHMs MO PA3TUIHBIM (PU3UKO-TEXHUUYECKUM U MHXCHEPHBIM CIEITUATBHOCTSIM.

B mporpamme mo ¢usuke ompenensioTcs IUTAaHHUPYEMbIE PE3yJIbTaThl OCBOEHHUS Kypca
bu3MKM Ha YpOBHE CpeaHero oO0IIero oOpa3oBaHUs: JIMYHOCTHBIC, METANPEIMETHHIC,
npeaMeTHble (Ha yriayOnéHHoMm ypoBHe). HaydHo-meTonosioruueckoil OCHOBOW  Jis
pa3paboTKu TpeOOBAaHUH K JIMYHOCTHBIM, METAIPEAMETHBIM W TPEIMETHBIM pe3yJbTaTaM



o0ydJaroumxcsi, OCBOUBIIMUX MporpaMMmy MO (QU3MKE Ha YPOBHE CpPEIHEro OOLIEro
00pa3oBaHMs Ha YTIIIyOJIEHHOM YPOBHE, SBIISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

[TporpamMma o (hu3HKe BKIIOYAECT:

IUTAHUPYEMBbIE PE3yJbTaThl OCBOCHMS Kypca (pu3uKu Ha yriayOn&éHHOM ypOBHE, B TOM
YHUCIIe MPEAMETHBIE PE3YNIbTAThI 110 ToAaM O0yYEHHS;

cozepxanue yueoHoro npeaMera «Ou3nka» mo rogam oOydeHHUs..

[Iporpamma 1o (¢U3MKEe MMEET MPUMEPHBIN XapaKTep W MOXKET OBITh HCIOJb30BaHA
YUUTEISIMHU (PU3UKHU JJIs1 COCTABIICHUSI CBOUX pabOYUX MPOTPaMM.

[Iporpamma 10 (U3MKE HE CKOBBIBAET TBOPYECKYI0 WHUIIMATABY VYHTEIICH W
MPEAOCTABISAECT BO3MOXHOCTU [UJISl peaiM3alliy Pa3IMYHbIX METOJUYECKHX MOAXOAO0B K
IpenojlaBaHuio PU3UKU Ha YriIyOlIEHHOM ypOBHE NPU YCIOBUU COXPaHEHUS 00s3aTebHON
YacTH COAEPIKAHUS Kypca.

du3rka Kak Hayka O HaumOoJjiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTyNAas B KayecTBE
y4eOHOro MpeAaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxaromeMm mupe. LkonbHbIN Kype GU3HKH — CUCTEMOOOPa3yIOUIUi ISl €CTECTBEHHO-
HAay4YHbIX Y4Y€OHBIX MPEIMETOB, IOCKOJbKY (DU3UYECKHE 3aKOHBI JEXAaT B OCHOBE
MPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XHUMHEH, Ouosiorued, Quiznueckoil reorpaduein u
acTpoHoMmuel. Mcronb30BaHUE U aKTUBHOE NMPUMEHEHUE (PU3NYECKUX 3HAHUN OMPEIeIIUIIO
xapakTep W OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTMH B cdepe HIHEPreTHKH,
TPaHCIIOPTa, OCBOEHUS KOCMOCA, TIOJYYEHHS HOBBIX MAaTEpHaJOB C 3aJaHHBIMU
cBoictBaMu. M3ydyenue (uU3MKU BHOCUT OCHOBHOM BKJIAJ B (DOPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa O0ydYaromerocsi, B pOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyYHBIN
METO/1 IO3HAHUSI TIPY BHITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY kypca ¢pu3nKu Ha YpOBHE CpeHEro o01ero oopa3oBaHus MOJOXKEH psl UIEH,
KOTOPBIE MOKHO PACCMaTpUBaTh KaK MPUHLIUIIBI €70 OCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKH 3aBEPIICHHBIM,
OH COJIEPKUT MaTepHall U3 BCEX pa3iesioB (PU3MKH, BKIIIOYAET KaK BOMPOCHI KIIACCUYECKOM,
TaK U COBPEMEHHOU (PU3HKHU.

Hoea cenepanuzayuu. B cooTBETCTBUM C HEH Marepuan Kypca (PU3MKH OObEIUHEH
BOKpYT (husmyeckux teopuil. Beaymum B Kypce siBnsiercs (popMupoBaHUe MPEACTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoesn cymanumapuzayuu. Ee peanu3anus MpEIoaaraet HCMOJIb30BaHUE
TYMAaHUTAPHOIO MOTEHUHMaNa (PU3NYECKON HAayKH, OCMBICICHUE CBS3U Pa3BUTHS (PU3MKH C
pa3BuUTHEM OOmIIeCTBa, a TakkKe C MHUPOBO33PEHUECKMMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoea npuknaonon  nanpaenennocmu. Kypc  dusuku  yrayOn€HHOTO — ypOBHS
NpEANoJiaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHMX U TEXHOJOTHUYECKUX
IPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpum 3TOM paccmaTpuBarOTCs Ha YpPOBHE
00IIMX MpeCTaBIEHUN U COBPEMEHHBIC TEXHUYECKUE YCTPOMCTBA, M TEXHOJIOTHH.

Hoea 3xonozuzayuu peanvi3yercsi IMOCPEACTBOM BBEICHUSA JJIEMEHTOB COJIECPIKaAHUS,
MOCBSAMIEHHBIX JKOJOTUYECKUM TIPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKM W TEXHOJOTUH, a Takke OOCYXIeHHUS NpoOJeM paluOHAIbHOTO
IPUPOAOTIOIB30BAHUS U SIKOJIOTUYECKON O€30aCHOCTH.

OcBoeHue cofepKaHus MporpaMMsbl 10 (PU3UKE TOKHO OBITH MOCTPOEHO HA MPUHIUIIAX
CUCTEMHO-/IEITEIbBHOCTHOrO mnoaxona. [ns ¢usuku peanuzauus OSTUX MPUHIUIIOB
O0aszupyercs Ha HCIOJIb30BAHUM CAMOCTOSATENIBHOIO HSKCHEPUMEHTa KaK TMOCTOSHHO
nercTByroniero gakropa yueOHoro mporecca. s yriyOn€HHOro ypoBHS — 3TO CHUCTEMa



CaMOCTOSITEJIbBHOIO ~ YYEHHMYECKOTrO  HIKCIEPUMEHTa,  BKIIOYAIOUIET0o  (PpOHTaAIbHbBIE
YUYEHMUYECKHUE OIBITHI IPU U3YYEHUH HOBOTI'O Marepuaa, JadbopaTopHbie padOThl U pabOThI
npakTtukyMma. [Ipy 5ToM BO3MOKHEI JiBa crioco0a peanu3anuu Gu3ndecKoro mpakTukyma. B
MIEPBOM clTydae MPaKTUKyM TpoBoauTcs aubo B koHie 10 m 11 xmaccoB, nubo mocie
MEPBOTO M BTOPOTO TOJYTOAWM B KaXJIOM W3 3TUX KiIaccoB. BTopoit cmoco® — 3T0
WHTErpanus padoT MPAKTUKyMa B CUCTEMY JIAOOPATOPHBIX pabOT, KOTOPHIE MPOBOIATCS B
mporecce u3ydeHus pasnaena (temsl). IIpu 3ToM moa paboTaMu IpaKTHKyMa ITOHHMACTCS
CaMOCTOSITENIbHOE HCCJIEIOBAaHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001EHHOTO BHj1a 6€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme 1o ¢u3nke cucteMa y4eHHUECKOro SKCIIEPUMEHTA, TA00PaTOPHBIX padoT U
MpaKkTUKyMa Tpe/CTaBlieHa €IUHbIM MepeyHeM. BpiOop TeMaTuku JUisi 3TUX BHJIOB
YUYEHMUECKUX TMPAKTUYECKUX paboT OCYLIECTBISETCS YYaCTHHKaAMU 0Opa30BaTENbHOTO
mpoliecca UCXOoid U3 OCOOCHHOCTENW MOYPOUHOIO IJIAaHUPOBAHUS U OCHAIICHHS KaOWHETa
¢busuku. Ilpu sTomM obecnieurBaeTCsl OBJIAJIEHUE OOYYAIOMIMMUCS YMEHHUSIMU MPOBOAMTH
NpsIMbIE U KOCBEHHBIE M3MEPEHUs, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH U
MTOCTAaHOBKY OITBITOB ITO TTPOBEPKE MPE/ITIOKEHHBIX THIIOTE3.

Bosibimoe BHUMaHUE yACISICTCS PEIICHUIO PACYETHRIX W Ka4eCTBEHHBIX 3a1ad. [1pu aTom
JUTSL Pacu€THBIX 3a/lad TMPUOPUTETOM SIBISIIOTCS 3a7addl C SIBHO 3aJlaHHOW M HESIBHO
3aJJaHHON (DU3MYECKOW MOJCIBIO, TO3BOJIAIONINE TMPUMEHSTh W3yYCHHBIE 3aKOHBI M
3aKOHOMEPHOCTH KaK W3 OJTHOTO pasjieia Kypca, TaKk U HHTETPUPYS MPUMEHEHHE 3HaHUN U3
pasHBIX pazaenoB. J[Is KadyecTBEHHBIX 3aJad MPHOPUTETOM SIBISIOTCS 3aJaHHs Ha
oOBbsACHEHHE/Tpe/ICKa3aHue TMPOTEKaHUs (PU3NUECKUX SBJICHUA U  TMPOIECCOB B
OKpY>Kalolen ®Ku3HU, TpeOyrolue BpI0opa (pU3ndeckoit MO JIJIsi CUTYallud MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusimu ®I'OC  COO k  MaTepuaTbHO-TEXHUYECKOMY
obecrieueHrI0 y4eOHOro mporecca Kype QU3HKK YriayOJE€HHOTO YPOBHS Ha YpPOBHE
CpemHero o01Iero 00pa3oBaHus JOJKEH M3ydaThCsl B YCIOBUIX MPEAMETHOro kabunera. B
kaOuHeTe (UBMKU JIOJDKHO OBITh HeoOXxoaumoe JabopatopHoe OOOpyJOBaHUE IS
BBITIOJTHCHUS YKa3aHHBIX B MPOTpaMMe MO (PU3MKE YICHHYECKUX OIBITOB, JJAOOPATOPHBIX
paboT u paboT MpaKkTUKyMa, a TaKKe JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JeMoHcTpalioHHOe 00opynoBaHue (OPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHAMAJILHON TOCTAaTOYHOCTH M O00ECIEYMBAET IMOCTAHOBKY IMEPECUUCICHHBIX B ITpOrpaMMe
no (¢GU3MKe KIIOYEBBIX JEMOHCTpAIMi JUIsl HWCCIAEAOBAaHUS HW3y4aeMbIX SBJICHUH U
MIPOIIECCOB, AMITUPUIECCKUX B (PYHIaMEHTAIbHBIX 3aKOHOB, NX TEXHHYCCKUX MMPUMEHEHHUH.

JlabopaTopHoe 000py/IOBaHUE JJi1 YUYEHUUYECKUX MPAKTHYECKUX paboT GopMupyercs B
BU/JIC TEMATHUYECKUX KOMIUIEKTOB U 00ECNEYMBACTCS B pacU€Te OJTHOTO KOMIUIEKTa Ha ABYX
oOyyaronuxcs. TeMaTndeckue KOMIUIEKTHI JTJaOOpaTOPHOTO O00OpYAOBaHUS JTOKHBI OBITh
MOCTPOEHBI Ha KOMIUJIEKCHOM HCIOJB30BAHUM AHAJIOTOBBIX W IU(GPOBBIX MNpUOOPOB, a
TaK)Ke€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(DPOBBIX JabopaTopuil.

OCHOBHBIMH TIENIIMH U3y4eHUS (PU3UKHU B 00111eM 00pa30BaHUU SBIISTFOTCS:

dbopMupoBaHUEe WHTEpECa U CTPEMJICHUS OOYy4YaIOMUXCAd K HAYYHOMY H3YYCHUIO
MIPUPOIBI, PA3BUTHE UX MHTCILICKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJAC TIO3HAaHWS ©  (OPMHUPOBAHHUE
MCCJICIOBATEIIHCKOTO OTHOIICHHSI K OKPY KAIOIIUM SIBIICHHSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yibTaTa M3YYCHHS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;



dbopMHpoBaHUe YMEHUN OOBICHATH SIBIICHUS C MCIOJb30BaHUEM (M3UYECKUX 3HAHUU U
HAYYHBIX JI0KAa3aTEJbCTB,;

dbopMupoBaHre TPEACTABICHUN O POMU (DU3UKHA JJI PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE TIPEACTABICHUM O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaIbHOMI
NEATEILHOCTH, CBA3aHHBIX C (PM3WKOW, MOATOTOBKA K HaJdbHEHIIEMY OOYYECHHIO B STOM
HaIlpaBJICHUH.

JlocTmxeHne 3TUX Leeil oOecreynBaeTcs pElIeHHEM CIEeIYIOMMX 3a/Jad B IpoIecce
W3y4YeHUS Kypca (U3MKH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHms:

npuOOpEeTeHNEe CUCTEMbl 3HAHUUA 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUsSIX, BKIIOYAs MEXAHHKY, MOJIEKYJSPHYIO (PU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3UKY U 3JIEMEHTHI acTPOPU3UKH;

dbopMHpoBaHHEe YMEHHUM MPUMEHSITh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHUs
bu3nueckux SBICHUW B TMPUPOAEC U JUIsl TPUHATAS TPAKTUYECKUX pEUICHUN B
MOBCEHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SBHO 3aJlaHHON (U3UIECKOMN
MOJIETIbIO, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/aHue (PU3NIECKOW MOJETH,
aJICKBaTHOM yCIIOBHSM 3a/1a9d, B TOM YHCJIE 3a]1a4 HHKCHEPHOTO XapaKTepa;

MOHUMaHUE (PU3NYECKUX OCHOB WM TIPHHIIUIOB JCHCTBUS TEXHHYECKHX YCTPOMCTB W
TEXHOJIOTHYECKHX MTPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMH CaMOCTOSITEIPHOTO TUTAHWPOBAHUS M TPOBEACHUS (HU3MUCCKUX
HKCIIEPUMEHTOB, aHaju3a W MHTEpIpEeTaluu UHPOpMaIMU, ONMpPEIeNIeHUs JIOCTOBEPHOCTH
MOJIYYeHHOTO pe3yJsIbTaTa;

CO3JJaHUE YCIIOBUM JJIsI Pa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATENHCKOM, TBOPUYECKOM
NEeSATEeIbHOCTH;

pa3BuTHE UHTEpeca K cepam npodecCuoHATbHON e TEILHOCTH, CBI3aHHOM C PU3HUKOIA.

B cootBerctBun ¢ TpedoBanusmu ®I'OC COO yrinyOn€éHHBIA ypOBEHb HU3YUYCHUS
yueOHoro mpenmera «Du3nka» Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHUsl BhIOMpaeTCs
00yJaronuMucs, TUIAHUPYIOMMMHA TPOJODKCHUE O0pa30BaHUSA 110  CIEUATBLHOCTIM
(U3UKO-TEXHUUECKOTO TPOQHIISL.

Ha wusydyenue ¢usuku (yrinyOn€HHbIA YpPOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpazoBanus oTBoauTCs 306 4acoB:

B 10 xmacce — 170 yacoB (5 yacoB B HEJIEIIO),

B 11 knacce —136 yacoB (4 4acoB B HECIIO).

[Ipennaraemspiii B mporpamMme 1Mo (Pu3MKe mepeydeHb JabopaTOPHBIX U MPAKTHUUYECKHX
paboT ABISETCS PEKOMEHIOBAHHBIM, YYUTENb JIEJAaeT BHIOOP MpoBeJeHUs 1ab0paTOPHBIX
paboT 1 OMBITOB C YUYETOM MHAUBUAYATBLHBIX OCOOEHHOCTEHN 00yUYatOIMUXCA.

COAEPKAHUE OBYUYUEHUSA

10 KITIACC

Pasznen 1. Hay4Hnblii MeTO NO3HAHUS TPUPOABI.

®dusnka — QyHIaMeHTaabHas Hayka o mpupoje. HaydHsiii MeToa mo3HAHUS U METObI
UCCIIEIOBaHMSI (PU3UUECKUX SBICHUIA.

OKCIIEpUMEHT U TeOpHsl B Ipoliecce Mo3HaHus Npuposl. Habmonenue u sSKkCriepyuMeHT B
busuke.

CrnocoObl u3MepeHus PU3NYECKUX BEJIMYUH (aHAJIOrOBbIE U HU(POBbIE U3MEPUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).



[TorpemHocTy U3MEpEeHUN PU3NYECKUX BETUYHH (a0COIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue puU3MUECKUX SBJICHUNA W MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO
TBEPIAOE TEIO, HJealbHAs >XUIAKOCTh, HJCAJIbHBIN Tra3, TOYEUHBIM 3apsn). ['umoresa.
OU3NYECKUN 3aKOH, TPAHULIBI €70 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons m Mecto ¢m3uku B (HOpMUPOBAHWHM COBPEMEHHOW HAYYHOW KapTHUHBI MHUpA, B
MIPAKTUYECKOMN JEATENBbHOCTH JIFOAECH.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomuol, NPAKMUKYM.

N3MepeHue cCwibl TOKA W HANPSOKCHUS B LENHA IOCTOSHHOIO TOKAa MPU MOMOIIU
aHAJIOTOBBIX U IU(GPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HaKoMCTBO ¢ U(poBoil 1aboparopueit no ¢usnke. [Ipumepsl u3mMepeHus: GU3NIECKUX
BEJINYVH MPY MOMOIIU KOMITbIOTEPHBIX TATUUKOB.

Pa3ngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOro ABWKEHHs. (Cucrema
OoTCUérTa.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Pagnyc-BekTOp MaTepuanbHOW TOYKH, €r0 MPOECKIMHM HA OCHU CHCTEMBI KOOPJHMHAT.
TpaekTopusi.

[lepemernienne, CKOPOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOPCHHE
MAaTEpPUAIbHON TOYKH, UX MTPOEKIUHA HA OCU CUCTEMBI KOOpAUHAT. CII0)KEHUE MTepEMENICHUI
Y CJI0KEHUE CKOPOCTEM.

PaBHOMepHOE ¥  pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTD
KOOpPJHUHAT, CKOPOCTH, YCKOPEHHS U IMYTH MaTE€pUAIIBHOM TOYKM OT BPEMEHH, U HUX
rpaduku.

CpoOonHoe majneHue. YCKOpeHue CBOOOMHOro majaeHus. [[BuxkeHue Tena, OpOIIEHHOTO
MO/, YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTEpUaIbHON
TOYKHU OT BPEMEHHU, U UX rpaduKH.

KpusonuHeitHoe nBrxeHUE. JIB>KEHNE MAaTEPUATIbHOW TOYKU 110 OKPYXKHOCTH. YTJIOBas
u JMHeWHas ckopocTh. llepmox u wdactora oOpameHus. lleHTpocTpemuTenbrHOE
(HOpMaJbHOE), KacaTelbHOE (TAHM€HUUAIBHOE) U MOJIHOE YCKOPEHUE MAaTePUaIbHOM TOUKHU.

TexHndeckrue yCTPOHUCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIUIOMETpP, ABUKECHUE
CHapsJI0B, LICTIHbIC, IIIECTEPEHYATHIE U PEMEHHBIE TIepeadn, CKOPOCTHBIC TU(PTHI.

emoncmpayuu.

Mogenb cucteMsbl OTCUETA, WILUTKOCTPALIUS KHHEMATUUYECKUX XapAKTEPUCTUK IBUKCHUSL.

CriocoObI UCClIeI0BaHUS TBUKEHUN.

NnmrocTpanus mpeaeapbHoro nepexona U n3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanne NBMKEHUM C MCIIOJI30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBmxeHus Tena, OponieHHOro MO YTI0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagiienne cKopocTy Ipu ABUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBanue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE NyTEH, TPACKTOPUM, CKOPOCTEN ABUKEHUS OJHOTO M TOTO K€ TEJIa B PA3HBIX
CHUCTEMax OTCUETA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3ydyeHrne HEpaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEICICHNUS MTHOBEHHON CKOPOCTH.

N3MepeHue yCKOpeHUs Npu NPSMOJMHEMHOM PABHOYCKOPEHHOM JIBUKECHHHU TI0
HAKJIOHHOM IUIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU IPYU PABHOYCKOPEHHOM JIBH)KEHUU.

N3mepenne yckopeHus CBOOOAHOrO TajeHUs (PEKOMEHIOBAHO HCIOJIb30BaHUE
1dpoBoii 1adopaTopun).

W3y4yenue nBmwKeHUs Tea, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepKa rumoTe3sl 0 MpsSIMOn
MPOMOPLUMOHAIIBHON 3aBUCUMOCTH MEXIY TAJIBHOCTHIO MOJIETA W HAYaIIbHOM CKOPOCTHIO
Tena.

N3ydeHne 1BUKEHUS Tella IO OKPYKHOCTH C IMIOCTOSHHOM IO MOJ Y0 CKOPOCTBIO.

HccnenoBanrme 3aBUCHMOCTH TIEpHOJa OOpAIIeHUss KOHMYECKOTO MAasSTHHKAa OT €ro
IapaMeTPOB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  Hprorona.  HMHepuuansHble  cucTembl  orcyéra.  [IpuHmmmn
oTHocutenbHOCTH ["anuies. HennepuuanabHbie cucTeMbl oTcuéra (onpeesieHue, puMephl).

Macca tena. Cuna. [IpuHIun cynepno3unuu Cuil.

Bropo 3akoH HeroTOHA 111 MaTepraaibHOM TOUYKH.

Tperuii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUCK.

3aKOH BCEMUPHOIO TSATOTEHHUS. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOM MAaCCHhI.

Cuna TsDKECTH. 3aBHCHMOCTH YCKOPEHHS CBOOOJHOTO TAaJeHHS OT BBICOTHI Ha
MOBEPXHOCTHIO IJIAHETHl U OT Teorpaduueckoil mupoThl. [[BrkeHre HEOECHBIX TET U UX
cryTHUKOB. 3akoHbl Kerutepa. [lepBast kocMuyeckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, ABIKyIIerocs ¢ yCKOpEHHEM.

Cuna tpenua. Cyxoe Ttpenue. Cuna TpEHHsS CKOJBXKEHUS WU CHJIA TPEHUS IMOKOS.
Koaddumment tpenus. Cuna cOnpoTUBICHUS TIPU JIBIXKCHUH TeJla B JKUJKOCTU WJIU Tase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHUS.

Hasnenune. 'mapocratnueckoe napienue. Cuna Apxumena.

TexHn4eCcKrue yCTPOMCTBA M TEXHOJOIMYECKUE NPOLECCHI: MNOAIIMUIIHUKU, IBUKECHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGmronenue aBukeHUs TeJl B UHEPIMATBHBIX U HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WM IIAPOB Pa3HOM MaCChl C OJAWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOJCHUCTBYIOIIEH MPUIOXKEHHBIX K TEJIY CHUJI C MPOU3BEICHUEM MACCHI
T€JIa Ha €ro YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHUKAIOIIKX B PE3YJILTATE B3aUMOJICVCTBUS TEI.

N3mepenune Mmacc mo B3auMOICUCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM NTOABEME U NTAJICHUH.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padvomul, npaKmuKym.

H3mepenre paBHOACHCTBYIOIIECH CHII IIPU ABUKEHUU OPyCKa MO0 HAKJIOHHOMW TIJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BpPEMEHH JABWIKEHMsI Opycka MO HaKJIOHHOM
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanne 3aBUCUMOCTUA CHJI YIIPYTOCTH, BO3HUKAIONIUMX B MPYKUHE U PE3NHOBOM
o0Opasiie, oT ux aedopMarium.

N3yuyeHne ABWKEHUS CHUCTEMBI TEJ, CBA3AHHBIX HUTBHIO, NEPEKMHYTOU Yepe3 JIETKUHU
OJIOK.



N3mepenne ko3Pduiinenta TpeHus 1o BEIMUYUHE YIIIOBOTO KO3 PUIIMEHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanne JBukeHUs Opycka 1O HAKJIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
Kod(puImeHTOM TpEHUSI.

N3ydenune 1BUKEHUS IPy3a HA Baly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AoOcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalaTeabHOE IBUKEHUE TBEPIOTO Tea.
MOMEHT cuJbl OTHOCUTENBHO OcH BpaiieHus. [lneuo cunbl. ClioxeHue cui, TpUI0KEHHbIX
K TBEpaoMy Teny. LlenTp TsokecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOMUKMBOE, O€3pa3IMnYHOe PaBHOBECHE.

TexHu4yeckne yCTpoWCTBA U TEXHOJIOTUYECKHUE IPOIECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Bunpl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

HccnenoBanne yCcioBUMA paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLICHHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOUIETO MIIOMIAAb OMOPBI.

Tema 4. 3axonvl coxpanenus 6 mexanuxe.

NMnynsc MaTepUaIbHOM TOYKH, CUCTEMBI MAaTEpUAIbHBIX TOYEK. L[eHTp Macc cucTeMsbl
MaTepuajIbHbIX TOYEK. Teopema O ABUKEHUHU LIEHTpa Macc.

NMnynbC CUIIBI 1 U3MEHEHUE UMITYJIbCA TEA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT wumIlyiabca MaTepUalbHOM TOYKM. [IpencraBieHne O COXpaHEHUM MOMEHTA
VMMITYJIbCA B LICHTPAJIbHBIX IOJISX.

PabGora cunbpl Ha MaJioM W Ha KOHEUYHOM TepeMelieHuu. ['paduueckoe mpecTaBieHUE
pabOoThI CUJIBI.

MOIHOCTH CUJIBI.

Kunernueckas Heprusi MaTepUaIbHOM TOUKH. Teopema 00 M3MEHEHHH KUHETHYECKOU
SHEPrUuM MaTepUaIbHON TOUYKH.

[ToreHuuanbHble 1 HENOTEHUHAIBHBIE CUJIbL. [loTeHumanbHas sHeprus. [loTeHimansHas
sHeprus ymnpyro naepopMupoBaHHOW TpyKuHBI. [loTeHIManpbHash DSHEpPrusi Tena B
OJHOPOJHOM rpaBUTallMOHHOM Tose. [loTreHunanbHas SHeEprusi Tena B rPaBUTALMOHHOM
MoJIe OJTHOPOJHOTO Iapa (BHYTpH W BHE miapa). Bropas kocmudeckass cCKOpocTh. TpeThbs
KOCMHUYECKAsI CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3BMEHEHHUEM MEXaHHUYECKOW SHEPTHH CHCTEMbI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUUECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHne bepHyuM s UACATBHOW JKUIAKOCTHA KaK CJEICTBUE 3aKOHA COXPaHECHUS
MEXaHUYECKON DHEPIUHU.

TexHn4eckre yCTpONMCTBA M TEXHOJOTHMYECKHUE TMPOLIECCHI: BUKECHHUE PAKET, BOJOMET,
KOIEDP, MPY>KUHHBIN MUCTOJIET, THPOCKOI, (UTYPHOE KaTaHWE Ha KOHbKAaX.

JHemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.



PeakTrBHOE IBUKEHUE.

N3mepeHre MOIITHOCTHU CUJIBL.

V3meHeHune 2HepTuu Tea MPU COBEPIICHNN PaOOTHI.

BzauMHubie npeBpalieHUs KWHETUYECKOW M MOTCHIMAIBbHOW 3HEPTUil NMpPU JICHUCTBUU Ha
TEJIO CUJIbI TSHKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopmusie padomul, npaKmMuKym.

N3mepenre ummyibca Telia o TOpMO3HOMY MYTH.

N3mepeHure CUitbl TSITH, CKOPOCTH MOJIENIU 3JIEKTPOMOOMIIS U MOIITHOCTH CUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHre KHHETUYECKOM SHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHUS TOTEHIIMAIBHON SHEPTUU MPY>KUHBI C pabOTON CUJIBI TPEHHUS.

Omnpenenenue pabOThI CUITBI TPEHUS TIPU IBHXKEHUH TeJla TI0 HAKJIIOHHOM MIIOCKOCTH.

Paznen 3. MoJgekyJasipuasi Gu3nka u TEpMOJAMHAMUKA.

Tema 1. OcHoebt MONEKYAAPHO-KUHEMUYECKOU Meopul.

OcCHOBHBIC TIOJIOKEHUSI MOJEKyJsipHO-kKuHeTndecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. Jluddysusa. bpoyHOBCKoe  ABMKEHHE. XapaKTep  JBWKEHHS H
B3aMMO/ICHCTBUS YaCTHUI] BelllecTBA. MO CTPOCHUS Ta30B, KUIKOCTEH U TBEPIBIX TEN U
00BSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE ATHX Mojele. Macca U pa3Mepbl MOJICKYJ
(atomoB). KonnuectBo BemiectBa. [loctossHHass ABorajpo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMepenus. [llkana temmeparyp
Llenbcus.

Mogenp uAeanbHOTO Tra3a B MOJIEKYJISIPHO-KMHETUYECKON TEOpHUU: 4YacTHIbl Trasa
JBHXKYTCSI XaOTUUECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kaneiipona. AOconroTHas Temmeparypa
(mkamna temneparyp KenwsBuna). 3akon Jlanbrona. M3omporiecchl B UACaIbHOM Tase C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelecTBa. ['paduyeckoe MpeacTaBiICHUE H3OMPOIECCOB:
u30TepMa, U30Xopa, u3obapa.

CBs3p MEXIy [JaBICHUEM U CPEAHEN KHHETUYECKOM DHHEPrHuEd MOCTYNAaTENbHOTO
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ HJEaJbHOro Ta3a (OCHOBHOE YpPaBHEHHUE MOJIEKYJSIPHO-
KMHETUYECKOU TEOPUHU UJICATTbHOTO Ta3a).

CBsi3bp  aOCOJIFOTHOM  TeMIlepaTypbl TEPMOJUHAMHYECKONW CHUCTEMBI CO CpeaHel
KMHETUYECKOM dHEpruei MocTynaTeIbHOro TeIIOBOrO JIBUKEHUS €€ YaCTHII.

TexHHUeCcKHue YCTPOMCTBA M TEXHOJOTMUYECKHE TMPOIECChl: TEPMOMETp, Oapomerp,
MOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jemoncmpauuu.

Mopenu ABUKEHHUS YaCTHI] BELIECTBA.

Monens 6pOyHOBCKOTO JBHKCHHS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUKEHUS.

Judbdysust sxuIKocTen.

Mogaens onbita ITepHa.

[IputsxeHre MOJIEKYyII.

Mogenu KpucTaqIm4ecKuX pereTox.

HaGmronenue u uccienoBaHue U30MpoIeccoB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.



HccnenoBanre mpoliecca YCTaHOBJICHHUS TEIJIOBOIO PAaBHOBECHS MPU TEIIOOOMEHE
MEXKY TOPSYEH U XOJIOAHOM BOIOM.

N3ydeHne H30TEPMUYECKOro mpolecca (PeKOMEHIOBAHO HCIOIb30BaHUE ITU(OPOBOM
JabopaTopun).

N3yyeHune n30X0pHOro Ipolecca.

N3yuenne nzobapHOro mpoiiecca.

IIpoBepka ypaBHEHUS COCTOSIHHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mautunol.

Tepmogunamuueckas  (TJ[) cucrema.  3agaHue  BHEIIHUX  YCJIOBUM ISt
TEPMOJMHAMMYECKON CHCTEMBbl. BHemHue u BHYTpeHHUE mapamerphl. I[lapametpsl
TEPMOJMHAMMYECKOM CHUCTEMbl KaK CpEeIHUE 3HAYCHMS BEJIUYMH, OINMCBHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HYJICBOG Ha4daJio TCPMOINHAMUKMU. C&MOHpOI/IBBOHBHaﬂ peiraKCalmnAa
TGpMOHHHaMHHCCKOﬁ CUCTEMBI K TCIINIOBOMY PaBHOBCCHIO.
MOI[CJIL HACAIIBHOIO TIa3a B TCPMOAMHAMHUKE — CHCTCMa ypaBHeHHﬁi YPaBHCHHUC

MenpaeneeBa—KianeiipoHa ©  BBIDQXCHUE [JII BHYTPEHHEH OSHEPruu. Y CIOBHS
MPUMEHUMOCTH 3TOM MOJEIW: HU3Kas KOHIICHTpAllUs YacTHUll, BBICOKHE TEeMIIEpaTyphl.
Bripaxxenue 11 BHyTPEHHEN SHEPTUU OJJHOATOMHOTO HUJICATBHOTO rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

DneMeHTapHas padoTa B TepMoAnMHaMuke. Brrunciienre padbotsl mo rpaduky mpoiecca
Ha pV-nuarpamme.

Teronepenadya kak crnoco® HM3MEHEHUs BHYTPEHHEH HHEPruu TEPMOJIMHAMHYECKOU
cucteMbl 0e3 coBepiieHus: paboThl. KOHBEKIHA, TEMIIONPOBOIHOCTD, U3TyUEHUE.

KomnuectBo TemnoTel. Temno€éMkocTh Tena. YelnbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBa. Y paBHeHUE Mailepa. Y aenbHas TEIIOTa cropaHus TormBa. Pacuér konnuecTna
TEIJIOTHI TipH Terionepenaye. [louarue 06 aqnabaTHOM mpoIiecce.

[lepBbIil 3ak0H TepMoIMHAMUKU. BHYTpeHHsst sHeprusi. KonnuecTBo TEIOTH U padoTa
KaK MEpbl U3BMEHEHUS BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKOU CUCTEMBI.

BTtopoii 3akOH TEpPMOJMHAMUKHM UII PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CHUCTEMbl MPOXOAUT E€AUHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3ak0H TepMOAMHAMUKY J1JIsI HEPABHOBECHBIX MPOIIECCOB: HEBO3MOKHO MEPEIaTh
TEIUIOTY OT OoJiee XOJOJHOro Teja K Oojiee Harpetomy 0e3 kommeHcanuu (Kiaysuyc).
Heo6paTuMOCTh PUPOIHBIX TPOIIECCOB.

[TpuHUMIB! HeicTBUA TEIIOBbIX MammuH. KIT/I.

Makcumanbaoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE aCIEKThl HCIIOJIb30BAHUS TEIJIOBBIX ABUTaTeneil. TeniaoBoe 3arpsi3HeHNe
OKPYKaroIIEH CPEIbI.

TexHuyeckne ycTpoHCTBa U TEXHOJOTHUYECKUE MPOLIECCHI: XOIOAWIbHUK, KOHIUIIMOHED,
JU3ENbHBIN M KapOIOpaTOpHBIA JBUTATENIN, MapoBas TypOWHA, MOJTYYEHHUE CBEPXHH3KHUX
TEeMIEpaTyp, YTUIN3ALMUS «TEIJIOBBIX» OTXOJIOB C HCIIOJIb30BAHUMEM TEIIOBOTO HAcCOCa,
YTUIN3AIMS OMOOPTaHUYECKOTO TOTUIURA JJIsSl BRIPAOOTKH «TETIOBOMY» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHeHne TemiepaTypsl Ipy aiuadaTUueCKoOM PaCIIUPEHUH.

Bo3aymHoe orauso.

CpaBHeHME YACTBHBIX TETUIOEMKOCTEMN BEILIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUHU.



HccnenoBanue anqnabaTHOro mpolecca.

KomnbroTepHble MOJEN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii sxkcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3Mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanne mponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne anqnabaTHOTO MpoIiecca.

N3yueHne B3aMMOCBS3M SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUSA U TeMIIEpaTyphl
KUIICHUS KUJIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u kKoHjaeHcauus. McmapeHue u KulieHue. YAelbHas TeruioTa
napooOpa3zoBaHusl.

HacellieHHbIE W HEHachllIeHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Tapa OT TeMIepaTyphl, HMX HE3aBUCHUMOCTh OT 00BbEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPbl KUIICHUS OT JABJICHHS B KUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCT.

Teépnoe Tteno. Kpucrammueckue u amopdHbie Tena. AHHM30TPONHS CBOWMCTB
KpuctaiuioB. [InaBnenue u Kkpucramuzamnus. Y AenbHas TerioTa miasiaeHus. Cyoaumanusi.

Hedopmanum TBEpHoro tena. Pactsokenue u ckarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aehopmaiui.

TermnoBoe pacuIMpeHHe KUJKOCTEH U TBEPABIX T, 00bEMHOE M JTUHEHMHOE pacIIupEHUE.
AHrapMOHMU3M TEIUIOBBIX KOJEOAHWW YaCTHI[ BEHIECTBAa KaK MpPUYMHA TEIJIOBOTO
pacipenus Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B PazoBbIX MEPEXoiax.

VYpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTHOE HaTsHKeHHE. KoadduUlMeHT moBepXHOCTHOTO HaTshKeHus. KanuuispHbie
AByeHUs. JlaBlieHne Mol MUCKPUBJIEHHON MOBEPXHOCTHIO )kujkocT. dopmymna Jlamnaca.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: KUIAKHE KPUCTAJUIbL,
COBpPEMEHHbBIE MaTEPHAIIBI.

emoncmpavuu.

TernnoBoe pacmpeHue.

CBOMCTBa HACBIIICHHBIX apOB.

Kunenune. Kunenue npy noHM>XKEHHOM TABJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiIeHUS.

Moaenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BELIECTBA.

Bunbr negopmanuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUAKOCTEM.

N3mMepenue yaenpHON TENI0ThI IUIABICHUS JIbAA.

N3ydyeHne CBOMCTB HACBILIEHHBIX IAPOB.

N3mepenre aOCcoMOTHON BIAXKHOCTH BO3/yXa U OIEHKA MacChl IapOB B MOMEIIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKEHHUS.



N3mepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AedOpMallMM PE3UHOBOTO 00pas3la OT MPUIOKEHHOM K
HEMY CHJIBI.

Paznen 4. DjaekTpoauHAMMKA.

Tema 1. Inexkmpuueckoe noine.

DJIeKTpU3alMsl Tl U €€ MPOSIBICHUS. DIECKTpUUECKUN 3apsi. J[Ba BUaA 3JIEKTPUUECKUX
3apsinoB. [I[pOBOHUKY, TUAIEKTPUKUA U TOJTYIPOBOAHUKHU. DIEMEHTAPHBIN AJIEKTPUYECCKUN
3apsa. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3apsaa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsaabl. 3akoH Kyrona.

DIekTpuuecKkoe nose. Ero aeicTere Ha 3JIEKTPUUECKHUE 3aPSbI.

Hanpsok€HHOCTh  AnekTpuueckoro moiist. IlpoOHbd 3apsia. JluHuM HanmpsKEHHOCTH
ANEKTpUYECKOro noJig. OMHOPOAHOE SIEKTPUUECKOE TOJIE.

[loTeHIHABHOCTD ANEKTPOCTATUYECKOTO MMOMSA. Pa3HOCTh MOTEHIIMATIOB U HANPSIKEHUE.
[loTeHunanbHast SHEprusi 3apsiAa B 3JEKTpocTtathdeckom — mone.  [loteHuuman
ANEKTPOCTATUYECKOrO Mos. CBsA3b HANPSKEHHOCTH TOJISI M PA3HOCTH MOTEHUUAJIOB IS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOIHOTO, TaK M HEOJHOPOIHOTO).

[IpuHIUIT CYyNIEPIIO3UIIUN STIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsna. [lone paBHOMepHO 3apsikeHHOM cdephl. Ilose paBHOMEpHO
3apsKEHHOTO 110 00BhEMY 1mapa. Iloje paBHOMEpPHO 3apsiKEHHOM OECKOHEYHOM IJIOCKOCTH.
KapTuHbl nuHNM HANPS>KEHHOCTHU TUX MOJIEN M SKBUIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JIM3JIEKTpUKM B 3JIEKTPOCTATUUECKOM moiie. JludnekTpudeckas MNPOHULAEMOCTh
BEILIECTBA.

Konnencatop.  DJEKTpPOEMKOCTh  KOHAEHCATOpAa.  DIJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOpA.

[TapajutenibHOE  CO€NMHEHHME  KOHJIEHcaTopoB. llocinenoBarenbHOe — coequHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

JIBrxkeHMEe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHn4ecKkre yCTPOMCTBA U TEXHOJOTMYECKUE IMPOLECCHL: 3JIEKTPOCKOI, JIEKTPOMETP,
AJIEKTPOCTATUUECKAsl 3allUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KOHACHCATOPHI, TEHEPATOP
Ban ne I'paada.

emoncmpayuu.

VY CTpOoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopensb snekTpocraruueckoro reneparopa (Baun ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

Y CTpONUCTBO U IEWCTBHE KOHIEHCATOPA ITIOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOWIAAM IUJIACTHUH,
PACCTOSIHHS MEK1Y HUMU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

OueHka cuj B3aUMOJICHCTBUS 3apSKEHHBIX TEIl.



HabGnronenue npeBpailieHrs SHEPIUy 3apsHKEHHOT0 KOHACHCATOpa B SHEPTUIO U3ITyUYEeHUS
CBETOMOAA.

N3yueHne npoTekaHus TOKa B LIEMH, COAEPKAIel KOHJEHCATOP.

Pacnipenenenne pa3HOCTH TOTEHUUATOB (HANPSIKEHUS) MPH  MOCIEI0BATEIBHOM
COEMHEHUU KOH/ICHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Illocmoannwtil 31eKmpuiecKuil mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusi CylIeCTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOrOo ToKa. VCTOYHMKH TOKA.
Hanpsixenune U u O/1C E.

3akod OMa U1 ydacTKa LeIu.

DJIEKTPUYECKOE  CONPOTUBICHHUE. 3aBUCUMOCTh  CONPOTUBJICHUS  OJHOPOJHOIO
MPOBOJAHUKA OT €ro JJIMHBI U IJIONIA/IA MOMEPEYHOTI0 CEUCHHUs. Y ICNbHOE COMPOTUBIICHUE
BEIIIECTBA.

[TocnenoBaTenbHOE, TapauielIbHOE, CMEIIAaHHOE COEAMHEHHE TPOBOJHUKOB. Pacuér
Pa3BETBIEHHBIX AeKTpuyeckux neneit. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH [[xoyns—JIeHua.

MOUIHOCTB ANEKTPUUYECKOTO TOKA. TeraoBas MOIIHOCTb, BBIAEISIEMAasi HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONpPOTHUBJICHHUE HMCTOYHMKA TOKa. 3akoH OMa s TOJIHOU
(3aMKHYTOI) 2JIEKTpUYECKOM 11enu. MOITHOCTh HICTOYHUKA TOKa. KOpoTKO€e 3aMbIKaHUE.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETYUK IEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsOKEHUS JJISI PE3UCTOPA, JIAMIIBI
HaKaJIMBaHMS U CBETOJMO/A.

3aBUCUMOCTh COMPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIAIA
MONEPEYHOr0 CEYEHUs U MaTepHaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJICHUS TMPU TOCTOSHHOM
HaIpsHKEHUH.

[Tpsimoe u3mepenue I/[C. KopoTkoe 3aMbikaHMEe TajibBAHUYECKOTO 3JIEMEHTA M OIICHKA
BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coemnHeHus UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MMPOBOHUKOB.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA OT HANPSHKEHUS JJIS JTaMITbl HAaKaJIMBaHUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBJICHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoct JJ[C rallbBaHUUYECKOTO »JJIEMEHTa OT BpPEMEHU IMpHU
KOPOTKOM 3aMbIKaHUHU.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKA
B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MTOJIE3HONM MOITHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.



Tema 3. Toku 6 pa3uunvix cpeoax.

DJIEKTPUYECKAs] TMPOBOAUMMOCTD PA3JIMYHBIX BEIIECTB. JJEKTPOHHAS IMPOBOJUMOCTH
TBEPIBIX METAUIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAUIOB OT  TEMIIEpPaTyphl.
CBepXIIpOBOIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBoguuku. CoOCTBEHHass M TMPUMECHasi MPOBOAUMOCTbH TOJYHIPOBOIHUKOB.
CaoiicTBa p—N-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUUYECKAS TUCCOLMAIMSA. DIEKTPOIU3.
3akonsl Papazest s AIEKTPOIU3A.

DJIEKTpUYECKH TOK B Tra3zax. (CaMOCTOSITENbHBIA W HECAMOCTOATENIbHBIA pa3psii.
Pa3nuuHbie THIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Ta30pa3psIHbIC JIAMIIbI,
AIIEKTPOHHO-JIy4YeBasi TpyOKa, TMOJYNPOBOJAHUKOBBIE MPUOOPHI: JTUON, TPAH3UCTOP,
dboToMOA, CBETOAMOM, TralbBaHWKa, pa@UHUPOBAHHWE MEIM, BBIIUIABKA AIOMUHUS,
AIEKTPOHHA MUKPOCKOIIHS.

Jemoncmpauuu.

3aBUCUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATypPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponu3a Papanes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJYIIPOBOHUKOB.

OQHOCTOPOHHSISI IPOBOIUMOCTH JAHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Habmonenue anexrpomsa.

N3mepeHnue 3apsiia OJHOBAIIECHTHOTO UOHA.

HccnenoBanre 3aBUCUMOCTH COMTPOTUBJIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT- aMIIEPHOM XapaKTEPUCTUKHU JUOJA.

Pu3nvecKuil NPaKTHUKYM.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH C HWCIOJb30BAaHMEM AaHAJOTOBBIX U
IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M  KOMIIBIOTEPHBIX  JATUUKOBBIX  CHCTEM.
AOCONIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEpeHUH (u3nueckux BennyuH. OreHka
TrPaHull TOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUHM, WCCIEAOBAaHUN 3aBUCUMOCTEN (PU3HUECKUX
BEIIMYMH, TIPOBEpKA TNPENJIOKEHHBIX TUmore3 (BbIOOp U3 paboT, OIMUCAHHBIX B
TEMaTUYECKUX  pasfenax «YUYeHHYECKHH OKCIepUMEHT, JabopaTopHble  palOTHI,
MPAKTUKYM» ).

MesknpeaMeTHbIe CBS3H.

N3ydenue Kypca Gusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs: ¢ y4ETOM
COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMu MaTE€MaTWUKH, OWOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemusie nouamus, CEA3AHHBIE C¢ U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, Hay4YHBIM (akT, rumoresa, (pusmyeckas BEIMYMHA, 3aKOH, TEOpHS,
HaONIOZICHUE, DJKCIEPUMEHT, MOJEIMPOBAaHUE, MOJENb, HW3MEPEHHE, MOrPEIIHOCTH
U3MEpPEHUI, U3MEepUTETbHBIE PUOOPHI, HUPPOBaAs TaOOpaTOPHUSL.

Mamemamuxka: pemieHue cucteMbl ypaBHeHWil. JluneiiHas ¢yHkuus, napadoina,
runepOona, ux rpaduku U cBoicTBa. TpuroHoMmerpudeckue (QPyHKIUU: CHUHYC, KOCHHYC,



TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. BEKTOPBI M MX MPOEKIINU
Ha OCU KOOPJHMHAT, CJIOKEHHUE BEKTOPOB.

Buonozus: mexanndeckoe NBIKEHHE B )KUBOU mpupoe, muddysusi, ocMoc, TErmIo00MeH
KUBBIX OpPraHU3MOB, TEIUJIOBOE 3arpsi3HEHUE OKPYKAOUWIEH Cpeibl, yTUIN3AIMS
OMOOpPraHWYECKOro TOIUIMBA JJIi  BBIPAOOTKU  «TEIUIOBOM» W DJIEKTPOIHEPIHH,
MOBEPXHOCTHOE HATSKEHUE U KANUWJUISIPHBIE SIBJICHUSI B IPUPO/IC, AICKTPUUECKUE SIBJICHUS
B JKMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIIECTBA,
MOJISIpHAsE Macca, IOJy4YeHUE HaHOMATepHaliOoB, TEIUIOBbIE CBOWCTBA TBEPHABIX TeET,
KUJKOCTEM W Ta30B, KUIAKHE KPUCTAJUIbl, OJJIEKTPUYECKHME CBOWCTBA METAJLJIOB,
AIEKTPOJUTUUECKAS] IUCCOLIMAMS, TaTbBAHUKA, AIIEKTPOHHAS MUKPOCKOIIHS.

TI'eocpagpua: Bna>xxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHue ABUKEHUHN C UCIIOJIb30BAaHUEM MEXAaHU3MOB, YUET CYyXOIo
U OKUJIKOTO TPEHUSI B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMHU (KPOHIUTEWH, peméryaThie
KOHCTPYKI[MH), MCIOJb30BaHUE 3aKOHOB COXPAHEHHUSI MEXaHUKU B TEXHHUKE (THMPOCKOII,
BOJOMET M JpYrue), JIBUTaTelIb BHYTPEHHETO CropaHusi, mapoBas TypOuwHa, OBITOBOM
XOJIOJUIIBLHUK, KOHJIUIIUOHEP, TEXHOJIOTUU TMOJYYEHHUS] COBPEMEHHBIX MaTEpHaloB, B TOM
YUCl€ HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTHH, DJEKTPOCTATUUYECKas 3alluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pa3PsAIHbIC JJAMIIbI, TOJIYITPOBOAHUKOBBIE MPUOOPHI, FaThBAHUKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBrEe MOCTOSHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHuTHOE MOJI€.
Bekrop marHutHOM wuHAyKUuU. [IpuHOUMI Cynepno3uiMyM MarHUTHBIX Toned. JIluHumn
MAarHuTHOW WHIYKIIUH.

MarnuTtHO€ 10Jie TPOBOJHUKA C TOKOM (TPSIMOTO MPOBOJIHMKA, KATYIIKA U KPYTOBOTO
BUTKa). OnbIT IpcTena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBleHHME W MOAYJb. J[BW)KEHUE 3apsHsKEHHOM YacTULBI B
OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel JlopeHia.

MarunuTtHoe 1osje B BeuiecTBe. @eppoMarHeTuky, napa- u JuaMardHeTuKu.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTUUECKHE MPOILECChl: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, dIEKTPOABUTATENb KOO, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII.

Jemoncmpauuu.

Kaptuna nuHWI WHIYKIMM MAarHATHOTO TIOJIA TIOJIOCOBOTO M IMOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KaptrHa nuHHMM MarHUTHOW WMHAYKUHUHM TIOJAS JJIMHHOTO TMPSIMOrO MPOBOJHHUKA H
3aMKHYTOT'0 KOJIBIEBOIO MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaOmronenue nBuXeHuUsl myyka 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[lpuHIMO ~ AEUCTBUS  DJIEKTPOU3ZMEPUTEIBLHOTO MpHOOpa  MarHUTOAJIEKTPUUYECKOM
CHUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.



HccnenoBanre CBONUCTB (peppOMarHeTHKOB.

HccnenoBanue AeHCTBUA NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3yueHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMK Ha OCHOBE U3MEPEHMS CUJIbI AMIIepa.

Tema 5. InekmpomazHumnas UHOYKYuU.

SBneHne 3MEKTpOMarHuTHOM MHAYKIUHU. [loTox Bekropa MarHutHOW wHAYKuuu. IJC
MHIYKIIUH. 3aKOH 3JeKTpoMaruuTHou uuaykiuu ®apanaes. BuxpeBoe anekTpuyeckoe mose.
Toxku Dyxo.

2JIC uHAYKIMHU B IPOBOJHUKE, ABMKYIIEMCSI B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTHBHOCTA B II€MHM IOCTOSHHOTO TOKa. SIBlIeHUE
camouHaykiuu. IJ1C caMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECChl: HMHAYKIMOHHAS I1€Yb,
COJICHOM/I, 3aIllATa OT AJICKTPHU3ALMHU TEJ IPU JIBHKCHUH B MAarHUTHOM MOJI€ 3E€MJIH.

Jemoncmpauuu.

Habnronenue SBI€HUS SJIEKTPOMAarHUTHON MHTYKITHH.

UccnenoBanne 3aBucumoct IJIC MHAYKIMHA OT CKOPOCTHM W3MEHEHWUS MAarHUTHOTO
MOTOKA.

[IpaBuno Jlenua.

[Tamenre MarauTa B aJlOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIIUH.

NccnenoBanue 3aBucuMocTd DJ]C caMOMHIYKIIMK OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B
LCTIN.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.

Onpenenenne MHAYKIUA BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konevanus.

KonebarenbHas cuctema. CBOOOIHBIC KOJIEOAHUS.

["'apmonnueckue  kosiebanms. KuHemaTmdyeckoe W JUHAMHYECKOE  OIKCAHUE.
DHepreTuyeckoe OIucaHue (3aKOH COXpPAaHEHUS MEXaHMYEeCKOoW »sHepruu). BbiBoa
JTUHAMHYECKOTO OIMMCAHUS TapMOHMYECKHUX KOJeOaHWW H3 WX DJHEPreTHYECKOTO U
KUHEMATHYECKOTO OIMCAHUS.

Ammuntyna u ¢asa kosebanuii. CBsA3b aMIUIUTYAbI KOJCOAHUN MCXOIHOW BEITUYUHBI C
aMIUTUTyAaMHU KoJIeOaHUH €€ CKOPOCTH M YCKOPCHHS.

[leppon w wacrora konebOanwmii. [lepmom Mambix  CBOOOJHBIX  KOJEOAHMIA
MaTeMaTH4ecKoro MasiTHUKA. [lepros cBOOOIHBIX KOJIeOaHU MPY>KMHHOTO MasiTHUKA.

[lonatue o 3aryxarommx KojeOaHusx. BbIHyX)JeHHble KoyieOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOU. ABTOKOIEOAHMUS.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHl: METPOHOM, YAaChl, KAdelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

JHemoncmpayuu.



3anuck K0uedaTeIbHOTO ABUKCHHUS.

HabGnrogenue He3aBUCUMOCTHU MEPHOJIa MaJIbIX KOJIEOaHUM rpy3a HA HUTH OT aMIUIUTY/IbI.

HccnenoBanme 3aTyxaromux KoJieOaHWH ¥ 3aBUCHMOCTH TE€pUOJAa CBOOOJIHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanre koyieOaHW rpy3a Ha MACCHUBHOM MpPYXUHE C LENbl0 (PopMHUpOBaHUS
MpeACTaBICHUM 00 UAcaIbHON MOJICIIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUH NPH KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanne BHIHYKICHHBIX KOJ€OaHMIA.

Habmonenue pezonanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMuKym.

N3mepenue nepruoia cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS Teja B XOJ€ KOJeOaHUN Ha yIIPYTOM IMOJIBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PY>KUHHOM MAasITHUKE.

HccnenoBanuie yObIBaHUS aMIUTUTYIbI 3aTyXalOMUX KOJIEOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJCOaHMIA.

Tema 2. Inexkmpomaznumnsle KoaeoaHus.

KonebarenpHplii KOHTYp. CBOOOIHBIC JJIEKTPOMArHUTHBIC KOJICOAHUS B HJICATHHOM
koJiebaTtenbHOM KOHTYpe. Dopmyna Tomcona. CBsi3b aMIUTUTYABI 3apsjia KOHAEHCATOpA C
aMILUTUTYA0OU CHJIBI TOKA B KOJI€OATEILHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B UJICAIbBHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue AJIEKTPOMarHuTHbIE KoyieOaHUs. BbIHYXIEHHbIE AJIEKTPOMAarHUTHBIC
KoJIeOaHusl.

[lepemenHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JIEUCTBYIOIIEE
3HAUYEHHE CUJIBI TOKA M HAIpPSHKEHUS TPU paziudHOM (opme 3aBHCHUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycouanbHbli  TEPEMEHHBIA TOK. Pe3ucTtop, KOHOEHCAaTOp H  KaTyllKa
WHIYKTUBHOCTHU B LIETIHM CUHYCOMIAJIBHOTO MEPEMEHHOI0 TOKa. Pe3oHaHc TokoB. Pe3oHaHC
HaIpsKEHUM.

Wneansubiii Tpanchopmatop. IIponsBoactBo, nepeaada u noTpeOIeHUE IEKTPUUECKOU
SHEPrumu.

DKOJIOTUYECKUE PUCKU TIPU MPOU3BOACTBE AMEKTpodHeprun. KynbTypa UCnonb30BaHUs
3JIEKTPOAHEPIUU B ITOBCEIHEBHOM KU3HMU.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop MePEMEHHOr0 TOKa, TMHUU 3JIEKTponepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOaHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTPOMarHuTHOTO TeHepaTopa.

BrIHYXIeHHbIE CHHYCOUATbHbIE KOJIeOaHu .

Pe3ucrop, kaTyIika HHIYKTUBHOCTH U KOHJICHCATOP B IIEMU IEPEMEHHOIO TOKa.

Pe3onaHc npu mociieI0BaTeIbHOM COCAMHEHUU PE3UCTOpPa, KAaTYIIKH WHIYKTUBHOCTU U
KOHJIEHCaTopa.

Y CTpoicTBO U MPUHIIMIT IEUCTBUS TpaHCchopmaTopa.

Mogens TUHUYU AJIEKTPOTIEpPEaayuH.



Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3yuyenue tpancpopmaropa.

HccnenoBanue NepeMEHHOT0 TOKa Yepe3 MOCIE0BATENbHO COETMHEHHBIE KOHEHCATOP,
KaTYIIKY W PE3UCTOP.

Habnronenue 351eKTpoMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnudeckrue BOJIHBI, YCIOBHUSI MX pacnpoctpaHeHus. [lomepednble W OpoOAOJbHbBIE
BOJIHBL. [lepnoj, CKOpOCTh paclpOCTpaHEHHsI W JJIMHA BOJHBL. CBONCTBa MEXaHUYECKUX
BOJIH: OTpakKeHHE, NMpeoMIIeHHue, HHTepPepeHIns U Tudpakiius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBL.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS U3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHEHTALMS BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.

CBOIICTBa DJIEKTPOMArHUTHBIX BOJH: OTPaXXECHHE, MPEJIOMIICHHE, MOJISPU3ALNS,
uHTepdepenus u qudpakiusi.

[[Ixana 37eKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI PaIUOCBA3U U TEIIEBUICHUSA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckre yCcTpoiCTBa M MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJlbHbIE UHCTPYMEHTBHI,
pagap, paauoNpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3ByKoBas
JIMarHOCTUKA B TEXHUKE U MEAULIMHE.

Hemoncmpauuu.

OO0pazoBaHue U paclpoOCTPaHEHUE MOTIEPEYHBIX U TIPOI0JIBHBIX BOJIH.

KoneO:mromieecs T€10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGmronenue orpaxeHus U IpeoMICHUS] MEXaHHYECKUX BOJIH.

Hab6mronenue nnrepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTHYECKUMN PE30HAHC.

CBoiiCcTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

HabGntogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM M 4YacTOTOM
KOJICOaHMIA.

HUccnenoBaHnne CBOMCTB  AJIEKTPOMATHUTHBIX  BOJIH:  OTPaXXE€HUE, MPEIOMIICHHUE,
noJisipu3anus, 1udpaxius, tHTepPepeHIus.

Oo6napy:xeHue nHGPaKpacHOTO U yIbTPaPHOIECTOBOTO U3TYyUSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHEHOE PacpOCTPaHEHUE CBETa B OAHOPOJAHOM cpene. JIyu cBera. ToueuHblin
MCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxxeHusi cBeta. [locTpoeHue n300pakeHUl B IUIOCKOM
3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3akoHbl TMIpeiOMJEHUs cBeTa. AOCOJIIOTHBIA MOKa3aresb
npesnomieHusi. OTHOCUTENBHBIN MOKa3aTeNnb npenoMieHus. [locTosHCTBO 4acTOTh CBETA U



COOTHONICHUE JIJIMH BOJIH MpPH MEpexojie MOHOXPOMATHUYECKOrO CBETa Yepe3 TIpaHuIly
paszena AByX ONTHYECKHUX CPEJ.

Xon mydeii B mpusme. Jucniepcust cBera. CrioskHbIN cocTaB 6emoro ceera. L[Ber.

[TonmHOE BHYyTpeHHEE oTpakeHue. [IpeaenbHblid yroy MoaIHoro BHyTPEHHETO OTPAKEHHUS.

Cobupatoie u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOSHHUE U
OTNTHYECKasi CWJIa TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO pAaCCTOSHUS TOHKOMN
cheprueckoi JIMH3bI OT €€ TeOMETPUHU M OTHOCUTEIBHOTO TTOKA3aTeNs MPEIOMIICHUS.

dopmysia TOHKOM JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTMH30M.

Xoa myda, OPOLIEANIErO JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ IJJaBHOM ONTUYECKOU
ocu. Iloctpoenne u300pakeHUW TOUKM M OTpe3Ka NpsiMOMl B  coOUparonux
U pacCeMBAIOLIUX JIMH3aX U UX CHCTEMaX.

OnTuyeckue mpudopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTHYecKasi CUCTEMA.

[Ipenenbl NPUMEHUMOCTHA TEOMETPUYECKON ONTHUKH.

BonnoBass ontuka. HMatepdepenuus cBera. KorepeHTHble HMCTOYHUKH. Y CIOBUS
HAOJIOICHUS] MAaKCUMyMOB M MHUHUMYMOB B HMHTEP(PEPEHIMOHHON KapTHUHE OT JBYX
KOT€PEHTHBIX UICTOUHUKOB. [IprMephl KilacCHUeCKUX MHTEPDHEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaknuonHas peméTka. YcloBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IPHU MaICHUH MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKHE IMPOIECChl: OYKH, Jyma, MEPUCKOIL,
dboToanmnapaT, MUKPOCKOI, MPOSKIIMOHHBIM amnmapar, MPOCBETICHUE ONTHKU, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre NpesioMIIEHUS CBETA.

HaGntonenue noHoro BHyTpEHHETO OTpakeHusl. MoJieib CBETOBO/IA.

HccnenoBanre XoAa CBETOBBIX ITYYKOB YEpe3 IUIOCKONAPAIUIEIbHYIO IUIACTUHY U
pU3MYy.

HccnenoBanrie CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaGmronenune natepdepeHnm crera.

HabGnrogenue 1BETOB TOHKUX IMJIEHOK.

HaOmronenune nudpakiuu cBera.

N3yuyenue nuppakinOHHON PEIIETKY.

HaGnronenue nudpakiinoHHOTO CIIEKTpa.

Habmonenue aqucnepcuu ceTa.

HaGmronenue nonsipuzanuu cBeTa.

[IpuMeHeHuE NONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHue nokazaress npeioMJIeHUs CTeKJIa.

HccnenoBanne 3aBucUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MIPUMEPE KUIKUX
JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS pacCEeUBAOIINX JIUH3.

[Tonyyenune n300paxeHusi B CUCTEME U3 MIIOCKOTO 3epKaJia U JIUH3BI.

[Tonyyenue n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdEpeHInn U TOJIApU3aIIK CBETA.



W3ydeHne noyisipru3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEepeHIINU JIA3epHOTO U3ITyUYECHUS Ha IBYX LLETISAX.

Habmonerune nqucnepcun.

Hab6mronenue u uccienoBanve qupakiinOHHOTO CIEKTpa.

N3mepeHue IIMHbBI CBETOBOM BOJIHBI.

[Toydyenune ciekTpa u3aydeHUsT CBETOANO 1A TIPH MOMOIIH TA(DPAKITMOHHON PEIIETKH.

Pa3nen 6. OcHOBBI CIeIHAJIBbHON TEOPHH OTHOCUTEILHOCTH.

['paHuLBl NPUMEHUMOCTH KJIACCUYECKOM MexaHUKHW. [locTynaTel crienuanbHOW TEOPUU
OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaid. IlpeoOpasoBanust Jlopenma. YcioBue
NPUYUHHOCTU. OTHOCUTEIBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHH U COKPAILICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPIHUs MTOKOS.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE IMPOLECCHI: CITyTHUKOBBIE MPUEMHHKU,
YCKOPHUTEIH 3apsKEHHBIX YACTHIL.

YueHnueckui SKCIEPUMEHT, 1a00paTOpPHBIE padOThI, MPAKTUKYM.

OrnpeneneHue UMIYJbCca U YHEPTUM PEIATUBUCTCKUX YacTull (1o ¢otorpadusiMm TpekoB
3apsSKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Pa3nen 7. KBanroBasi ¢pusuka.

Tema 1. KopnycKkynapno-601n060ii Oyaausm.

PaBHOBecHOE TerioBOE H3NIydYeHHE (M3IIy4eHHE aOCONIOTHO YEPHOro Tena). 3aKoH
cmenieHus Buna. ['unoresa [limanka o kBaHTax.

®DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®ororddext. Onbitel A. I'. CtoneroBa. 3akoHbl hoTodPdexra. YpaBHeHHE DUHIITEITHA
st pororddexra. «Kpacnas rpanuna» gorordpdexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIIOTHO TMOIJIOMIAIONIYI0 U
abCOIOTHO oTpaxkarolryro nopepxHocts). OnbiTel [1. H. Jlebenena.

BosHoBBIE cBOMcTBa yactull. BosHbl ne bpoins. [Inuna BonHbl ne bpoiinsg u pasmepsl
00JIacTH JIOKAJIU3allMUd JBIKYIIEHcsT dacTuilbl. KopmycKyJsipHO-BOJTHOBOM Ayalid3M.
Judpaxiyst 371eKTpOHOB Ha KpUCTaJIIaX.

Cneunduka wu3mepeHuid B mukpomupe. CoOOTHOLIEHUST  HeompeaenEHHOCTEN
['eitzendepra.

TexHu4yecKkre yCTpOMCTBAa M TEXHOJOTHYECKHUE MPOIECCHl: CIEKTPOMETpP, (POTOIIEMEHT,
boTOIATYMK, TYHHEIBHBI MUKPOCKOII, COJTHEUHAs 6aTtapesi, CBETOAHOI.

Jemoncmpauuu.

®oTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre 3aBUCUMOCTH COMTPOTUBIIEHUS MMOTYIPOBOJIHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [nanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOIMO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OMnbITH MO UCCIIEIOBaHUIO CTpoeHUs atoMa. [Imanerapnas mozaenb atoma Pezepdopa.



[Toctynatel bopa. U3nydenue u noriomieHue (GOTOHOB MpPU MEPEX0/I€ aTOMa C OJHOIO
YPOBHS SHEPTUU Ha APYTroOil.

Buppi ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMA BOJOPO/A.

CnoHTaHHOE M BBIHYXKJICHHOE M3JIydyeHHe cBeTa. Jlazep.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE TIPOLECCHI: CIEKTPAJbHBIM aHAIU3
(ceKkTpOoCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Hemoncmpauuu.

Mogens onbita Pesepdopa.

HaOnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomaol, npaKmMuKym.

HaGmronenue mmHeH4aToro crekTpa.

HccnenoBanre CreKTpa pa3pekeHHOro aTOMapHOro BOJOPOIa U U3MEPEHHUE MTOCTOSIHHOM
PunoGepra.

Tema 3. Quzuka amomHo2o A0pa u INEMEeHmMaApPHbIX YACHUY,

Hyxinonnast mozens siapa ['elizen0epra—Banenko. 3apsia sapa. MaccoBoe 4yucio siapa.
N3oTomsl.

PanuoaktuBHOCTh. Anb(a-pacnaa. DISKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amMmma-
W3JIy4YCHHUE.

3aKOH paJMOAKTUBHOrO pacrana. PagumoakTuBHBIE u30TONBI B mpupoae. (CBoicTBa
MOHU3HUPYIOIIETO W3JIy4YeHUs. BrusHMe paJuOaKTUBHOCTH HA JKHBBIE OpPTraHU3MBI.
EctecTBennsblit ¢hoH uznydenus. Jozumerpus.

DHeprusi CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt macchl siapa.

SAnepubie peakiuu. [enenue u cunrte3 saep. SAnepHole peakTopbl. [IpobGieMbr
YOPaBIsIEMOT0 TEPMOSIEPHOIO CHHTE3a. OJKOJOTMYECKUE AaCHEKThl Pa3BUTHUS SIEPHOMN
DHEPIETHUKH.

Mertobl perucTpalvivi U UCCIEA0BaHUS SJIEMEHTAPHBIX YaCTHLI.

@yHInamMeHTaJbHbIE B3aUMOJEUCTBUA. bapruoHbl, Me30HbI U JenToHsbl. [Ipencrasnenue o
CrangaptHoi Mozenn. KBapk-ritooHHas MOJENb aJpOHOB.

®wuzuka 3a npeaenamu CranmgapTHoM Moaenu. TEmMHas MaTepus U TEMHAs SHEPTHUS.

EnuHCcTBO pU3nyueckoil KapTUHBI MUPA.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHL: JO3UMETP, kKamepa BuibcoHa,
SJICPHBIA pPEakTop, TEPMOSACPHBIM peakTop, aToMHas OoMO0a, MarHUTHO-pE30HAHCHAas
Tomorpadus.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre TpekoB 4acTHIl (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMHUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHUS acTpoHOMHM. [IpukiiamHOE U  MHUPOBO33PEHUECKOE 3HAUYCHUE
acTpoHOMHH. [IpUMEHMMOCTh 3aKOHOB (PUBHKU JJi1 OOBSICHEHHUS MPUPOJIBl KOCMUYECKHUX
00BEKTOB.

Metonbl acTpOHOMHUYECKUX HccieaoBaHnil. COBPEMEHHBIE ONTUYECKHE TEIECKOIIbI,
paauoTeIECKOIbl, BHEaTMOChEepHAst aCTPOHOMHUSI.

Bup 38€31H0T0 HeOa. Co3Be3us, IipKHe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBUKEHUE.

CosiHeuHas cucrema.



Connue. ConmHeuHas akTUBHOCTh. MicTounnk sHeprum CosHLa v 3BE31.

3BE3AbI, MX OCHOBHBIE XapaKTEpUCTUKU. JluarpamMma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOW MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY
JUIsl 3BE3]] TJIABHOW IOCJEN0BATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHbIE
IIPEICTABIICHUS O TPOUCXOKIECHUHU U HBOIOIMU CoJHIA U 3BE3]1. DTarlbl )KU3HU 3BE3.

Mineunsiii I[lyte — Hama I'anaktuka. [lomoxenue u neuxkenue CoiHila B ['amakTuke.
Tunbl ranmakTuk. PagroranakTuky U kBazapsl. YEpHBIE AbIPHI B SIApax TaTaKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
bosbmioro B3peiBa. PenMKkTOBOE M3ITydYEeHHE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HaGmiogenuss 3BE€3aHOro Heba HEBOOPYKEHHBIM TJIA30M  C  HCMOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIOKEHUNA g OMNpeNeeHUs] TMOJOXKEeHHUsT HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE C03Be31s CEBEpHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

HaGnronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOILICHUM.

Du3nYeCKNil MPAKTUKYM.

CnocoObl  u3MepeHus: (PU3MUECKUX BEJIMYUH C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M  KOMIIBIOTEPHBIX  JTATUUKOBBIX  CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUI (pu3nyecknx BenudyuH. OleHka
IrPpaHull TOTPEIIHOCTEN.

[TpoBeneHNEe KOCBEHHBIX M3MEPEHUMN, HCCIENOBAaHUI 3aBUCHUMOCTEH (pU3MUEeCKHX
BEJIMYMH, TIPOBEpKA TNPENJIOKEHHBIX TUnore3 (BeIOOp U3 paboT, OIMUCAHHBIX B
TEMaTUYECKUX  pasfenax «YUYeHUYEeCKHd OKCIEepUMEHT, JabopaTopHble  palOThI,
MPAKTUKYM» ).

Oo6o0maromiee NOBTOPEHUE.

OOobmieHne U cUCTeMaTu3alus COAEpXkKaHMs —pas3lenoB Kypca «MexaHukay,
«MonekynspHas ¢u3MKa W TEPMOJWHAMUKAY, «DIeKTpoauHamukay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CIEUHATBHON TEOPUM OTHOCHUTENIbHOCTHY, «KBaHTOBas (Qu3ukay,
«DNEeMEHTBI aCTPOHOMUU U aCTPODUIUKI.

Ponp ¢u3uku ¥ acTpOHOMHUU B IKOHOMHUYECKOM, TEXHOJOTHMYECKOM, COIMAIBLHON U
ATUYECKON cdepax NedaTeIbHOCTH YEeJIOBEeKa, poJib U MeCTO (U3UMKU M aCTPOHOMHUH B
COBPEMEHHOW HAy4YHOW KapTUHE MHpA, 3HAYEHUE ONMUCATEIIBHOW, CHUCTEMATU3UPYIOLIEH,
OOBACHUTENILHOM M MPOTHOCTUYECKON (DYHKUMHI (U3HMYECKON Teopuu, poiib (PU3HUECKOU
Teopurn B (HOPMHUPOBAHUM TPEJACTABICHUN O (U3MUECKOW KapTHHE MHpPA, MECTO
dbu3nueckoil KapTHUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEICTABJIEHUH O TIPUPO/IE.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMSBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIBTATHI

JINUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTO TpeaMeTa « DU3HnKay OJDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOyYarouuxcsi pPyKOBOACTBOBAThCA C(HOPMHUPOBAHHON
BHYTPEHHEU IIO3ULMEW JMUYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTALMM, ITO3UTUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIUX TPAJULHUOHHBIM IEHHOCTSIM POCCHUICKOTO
o0IlIeCTBa, pACIIMPEHUE >KU3HEHHOTO ONbITa W ONbITa JACSTENIbHOCTH B MPOLECCE
peanu3anuMy OCHOBHBIX HAaNpaBJIECHWW BOCHUTATEIIBHOW JEATEIIBHOCTH, B TOM YHCIIE B
YaCTHU:



rpaJaaHCKOr0 BOCIIUTAHUS:

o COOPMUPOBAHHOCTh TPAXKAAHCKON MO3UIIMM OOYy4YarolIerocss Kak akTUBHOIO U
OTBETCTBEHHOI'O WIEHA POCCHICKOT0 OOLIECTBA;

o IPUHATHE TPATUIIMOHHBIX OOIEYETIOBEYECKIX T'YMAHUCTUYECKUX M JIEMOKPATHUECKUX
LICHHOCTEH;

¢ TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B MHTEpECax I'Pa’kJIaHCKOrO OOIeCTBa,
y4acTBOBaTh B CAMOYIIPABJIECHUHU B 00pa30BATEIbHON OpraHu3aliu;

e YMEHHE B3aMMOJEICTBOBAaTh C COLMAJIBHBIMA WHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;

¢ TOTOBHOCTh K TYMAaHUTAPHOUW U BOJIOHTEPCKON NEATEIHLHOCTH.

NATPUOTUYECKOT0 BOCTIMTAHUS:

¢ COPMUPOBAHHOCTH POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, MAaTPUOTU3MA;

¢ ICHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAaM, AOCTHXKEHHUSM POCCUUCKHUX
Y4€HBIX B 00JaCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

o C()OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO MOBEICHHUS;

¢ CHOCOOHOCTh  OLIEHMBAaTh CHUTYallMlO W T[PUHUMATh OCO3HAHHBIE  PEIICHHS,
OpUEHTHUPYSICh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI W LIEHHOCTH, B TOM YHUCIE B
JIEATEITBHOCTU YYEHOTO;

¢ OCO3HAHHE JTMYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOrO OyAYyLIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

¢ 3CTETHUUYECKOE OTHOLIEHHWE K MHpPYy, BKIIOYAs OCTETUKY HAyYHOIO TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEPEC K pa3IMYHbIM cepaM MNpodeccHOHAIbHON IeSTENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynyluen
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,

¢ TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (HU3UKH HA
MPOTSKEHNN BCEN KU3ZHMU.

IKOJIOTHYECKOT0 BOCIIUTAHMS

o COOPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIBTYpbI, OCO3HAaHHE TIJIOOAIBHOIO XapakTepa
AKOJIOTUYECKUX TIPOOIIEM;

o IUNIAHUPOBAHUE U OCYILIECTBIECHUE IEUCTBUM B OKPYXKAIOLIEH CpEle HA OCHOBE 3HAHMS
1eJIeld YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

e PAaCIIMPEHUE ONBITA JIESITEIBHOCTH 3KOJOTWYECKOW HANpPAaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (hU3BHUKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

o« CQOPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UUECKON HAYKH,

¢ OCO3HAHHE LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh B IPOLIECCE H3YUYEHUS
(U3MKKN OCYIIECTBISATh MPOEKTHYIO U UCCIEI0BATENbCKYIO AEATEIbHOCTh UHIUBUAYAIHHO
U B TPYyIIIIE.

METANPEJMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3zoBnle JJornueckue JelcTBUA:



¢ CAMOCTOATEIBHO (OPMYJIMPOBATh U AKTYaJIM3UPOBaTh MpPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

o ONIPEACIIATH LIEJIN AESATENbHOCTH, 33/1aBATh IAPAMETPBI U KPUTEPUU X JOCTHIKECHHUS;

¢ BBIBIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PACCMATPUBAEMBIX (PU3MUECKHUX
SIBIICHUSX;

e pa3pabaTbiBaTh TIUIAH pEIIEHUS MpoOJEeMBbI ¢ Yy4ETOM aHajdM3a HMMEIOIIMXCS
MaTepHaAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

¢ BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB LIEJISIM,
OLICHUBATh PUCKU MOCIIEICTBUN J€ATEIbHOCTH;

¢ KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHUSX PEaIbHOrO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOI'O B3aMMOJICHCTBYS;

* Pa3BUBaTh KPEATUBHOE MBILUICHUE MPU PELICHUH KU3HEHHBIX ITPOOJIEM.

ba3oBble uccienoBarejabcKue 1eHCTBUA:

e BJIAJICTh HAYYHOW TEPMHUHOJIOIHEH, KIIFOUEBBIMU MOHATUSAMU U METOJaMU (pU3NUECKON
HAYyKU;

o BJIQJIETh HABBIKAMHU YYEOHO-HUCCIEA0BATEILCKON U TPOEKTHOM JIESITEIbHOCTU B 00JIaCTH
($U3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJOB PEIICHUS
3a/1a4 (PU3HUECKOTO COAEPKaHUs, IPUMEHEHUIO PAa3IMYHBIX METO/IOB MTO3HAHUS;

¢ BJIQJIETh BUJIAMH JIEATEIBLHOCTH IO MOJIYYEHHI0 HOBOIO 3HAHUS, €r0 MHTEPHpPETALUH,
npeoOpa3oBaHUI0 U NMPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYyalMsIX, B TOM YHCIE IMpU
CO3J]aHUU YYEOHBIX TPOEKTOB B 001aCTH (PU3UKHU;

e BBISIBJISITH ITPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AKTYyaJIM3UPOBATH 3ajady, BBIABUIAThH
TUIOTE3y €€ pELICHUs, HAXOAWTh apryMEHTHI JUIA JI0KAa3aTENIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUHN PEILLICHHUS,

e AHAIN3UPOBATH IIOJyYCHHBIE B XOJI€ pPELICHUS 3aJauyd pPe3yJbTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

e CTaBUTH U (OPMYJIMPOBATh COOCTBEHHBIE 3a/1ayll B 00pa30BATEIbHON AESITEILHOCTH, B
TOM YHCJIE IPU U3YUEHUU (DUBHKY;

o 1aBaTh OLIEHKY HOBBIM CUTYaIIHMsIM, OLIEHUBATh NPUOOPETEHHBIN OMBbIT;

¢ YMETb MIEPEHOCUTH 3HAHUA 10 (U3HKE B MPAKTUUYECKYIO 00JIACTh KU3HENEATEIbHOCTH;

¢ YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTel;

o BBIJIBUTaTh HOBBIE UJIEH, ITPEAJIaraTh OPUTHHAIbHBIE TOJAXO/IbI U PEILICHUS;

e CTABUTH NPOOJIEMBI U 33]1a4H, TONYCKAIOIIME albTEPHATUBHBIC PEILICHHUS.

Pa6ora ¢ unpopmaunmeii:

¢ BJIAJICTh HABBIKAMHU TMOJIy4eHUsS HHPOpMAIMK (U3UYECKOTO COJAEpKAHUA U3
UCTOYHUKOB  pa3HbIX THIIOB, CAMOCTOSTEJIBHO  OCYIIECTBJISITH  IIOWCK, aHaju3,
CUCTEMATHU3allMI0 M MHTEpHpeTanuio WHGOPMalMu Ppa3IMYHBIX BUIAOB U  (opm
IIPE/ICTABIICHHUS];

¢ OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLIUH;

¢ ICTIOJIB30BAaTh CPEJACTBA HMH(DPOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTHHA B
pellIeHnH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX 33Ja4 C COOJIOACHUEM
TpeOOBaHWI HSPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus,
MPaBOBBIX U AITUUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThl (DPU3UYECKOTO COAEpKaHUS B pa3iIMUHbIX (opmaTax ¢ y4ETOM
Ha3HaueHus uUHGOpPMAIMM W 1EJIEBOW ayJuTOpUM, BbHIOMpas ONTUMAIBHYIO (QOopMy
MPEICTABICHUS U BU3YyAIU3ALUU.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



¢ OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3UKHU K BO BHEYPOUHOMU JESATEIBHOCTH;

¢ PACIIO3HABATH MPENOCHUIKH KOHPIMKTHBIX CUTYaIlMil U CMATYaTh KOH(DIUKTHL;

¢ Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK) TOUYKY 3PEHUSA C HCHOJIB30BAHHUEM SI3BIKOBBIX
CPEACTB;

¢ IOHUMATh U UCTOJIb30BATh MPEUMYIIECTBA KOMAHHOW U UHIUBUIYAJIbHOW pabOThI;

o BEIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUM C y4E€TOM OOIIUX UHTEPECOB U
BO3MOKHOCTEMN Ka)KI0TO WieHa KOJUIEKTHBA;

e IPUHUMATH II€IM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH
JIEUCTBHS MO €€ NOCTHMKEHUIO: COCTABJIATH IUIAH JCHMCTBUM, pacCOpPEAEHsaTh PO C YUETOM
MHEHUN yYaCTHUKOB, OOCYK/JIaTh PEe3yJIbTaThl COBMECTHOM PabOThI;

¢ OLICHUBATh KA4YECTBO CBOETO BKJIaJa M KaXKJIOr0 y4YaCTHHKA KOMAaHAbl B OOIIUN
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

o IPE/JIaraTh HOBBIE MIPOEKTHI, OLICHUBATH UIEU C MO3ULMUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

¢ OCYLIECTBIISITh TO3UTHUBHOE CTPATETMUYECKOE MOBEICHHUE B PA3IUYHBIX CUTYalHUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranu3zanus:

¢ CAMOCTOSITEJILHO OCYILIECTBIATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JIACTH (PUBHUKHU U
aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aaUH;

¢ CAMOCTOSITEJIBHO COCTAaBJIATH IIJIaH PELICHUs PACUETHBIX M KaYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHUS TPAKTUYECKOW padOThl € YUYETOM HMEIOIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTECHUM;

¢ 1aBaTh OLICHKY HOBBIM CUTYAIIUsIM;

o PACIIUPATH PAMKH y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHI;

o IETIATh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIeHuE;

¢ OLICHUBATh MPUOOPETEHHBIN OIIBIT;

¢ CIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMM B 00JacTH (PU3MKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e 1aBaTh OILICHKY HOBBIM CUTYyallMsM, BHOCUTh KOPPEKTUBBI B JIESITEIHHOCTh, OIEHUBAThH
COOTBETCTBHE PE3YJIHTATOB LEISM;

¢ BJIQJICTh HABBIKAMM [103HABATEIbHOW pEQIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JEUCTBUM U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUN;

e HICTIONIE30BaTh MPUEMBI PEPIICKCUU /I OIIEHKH CUTYaIli, BEIOOpA BEPHOTO PEIICHMUS;

¢ YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

¢ IPUHUMATh MOTHBBI U ApTYMEHTHI APYTUX NPH aHAIU3€ PE3YJIbTATOB JIEITEIbHOCTH;

o MPUHUMATH Ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

e IPUHUMATh MOTHUBBI U @pTYMEHTHI APYTUX P aHAIU3€ PE3YyJIbTAaTOB JIESITEIbHOCTH;

o MPU3HABATH CBOE MIPABO U MPABO JPYTUX HA OIITUOKHU.

B mporiecce noCTHKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMMbl MO (DU3UKE
JUIL  YpOBHSL cpeaHero oOmiero oOpa3oBaHUs Yy OOY4YarOIIUXCS COBEPIICHCTBYETCS
AMOIMOHAJIbHBIN UHTEIJIEKT, TPEANoIaralomuii copMupoBaHHOCTD:

¢ CAMOCO3HAHMSI, BKJIIOYAIONIETO CIOCOOHOCTh TMOHHUMATh CBOE SMOILMOHAIBHOE
COCTOSIHME, BUJETh HAINpPABIEHUS Pa3BUTUS COOCTBEHHOM 3MOLMOHANBHOU cdepbl, ObITh
YBEPEHHBIM B ceOe;



o CAMOPETYJIUPOBAHUS, BKJIFOYAIOLLIETO CaMOKOHTpOJb,  YMEHUE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHUE, CIIOCOOHOCTh AJaNTUPOBATHCS K AMOIMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

¢ BHYTPEHHEH MOTHBAIIMHU, BKIIIOYAIONIEH CTPEMJIEHHUE K JIOCTHXKEHUIO LIEJIH U YCIIEXY,
ONTHMU3M, HUHUIIMATUBHOCTh, YMEHUE JIEMCTBOBATH, UCXO/S U3 CBOUX BO3MOYKHOCTEM;

¢ OMIIATUH, BKJIOYAIONIEH CIIOCOOHOCTh MOHUMATHh SMOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHUM OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEIKUBAHUIO;

o COIIMATBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpAaMBaTh OTHOIICHUS C
JPYTUMU JTIOJbMU, 3200 TUTHCSI, MPOSIBIISITH HUHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenusi B 10 knacce nipeAMETHbIE pe3yJbTaThl Ha YIIyOJEHHOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

o IOHUMATh POJb (PU3UKK B HKOHOMHYECKOM, TEXHOJIOTHYECKOH, HKOJIOTHYECKOM,
COLIMAIBHON M ATHYECKOM cdepax AesATeIbHOCTH 4YeIOBeKa, POJib M MECTO (DHM3UKU B
COBPEMEHHOW HAay4YHOM KapTMHE MHpPA, 3HAUYCHUE OIHUCATEIbHOW, CUCTEMATHU3UPYIOILICH,
OOBSICHUTENIbHOM M MPOTHOCTUYECKOW (QYHKIMN (PU3NUECKON Teopuu — MEXaHUKH,
MOJIEKYJISIpHON (DU3UKU U TEPMOJAMHAMUKH, POJIb (PU3MUECKON Teopuu B (POPMUPOBAHUU
MpeACTaBICHUM 0 (PU3NUECKON KapTUHE MUPA;

e pa3aMyYaTh YCIOBUS MPUMEHUMOCTU MoOJieNield (PU3UYECKUX TEJI U IIPOLIECCOB (SIBJICHUN):
WHEepIMaibHas cucTeMa oTcuéra, aOCONIOTHO TBEPAOE TEI0, MaTepHhalibHas TOYKa,
PaBHOYCKOPEHHOE JBMXKEHHE, CBOOOJHOE IMaJieHue, aOCOJIOTHO yrpyras aeopmanus,
abCOIOTHO ympyroe U abCOJIOTHO HEYIPYroe CTOJKHOBEHUS, MOJEIHN ra3a, >KHJIKOCTH U
TBEPJOTO (KPUCTATMYECKOTO) Tejla, WICANbHBIA Tra3, TOYEUYHBIM 3apsija, OJHOPOIHOE
AIEKTPUYECKOE TIOJIE;

e pa3IMuaTh YCJIOBUS (TpaHUIlbl, O0JACTH) NPUMEHUMOCTH (U3MYECKUX 3aKOHOB,
MOHUMATh BCEOONIMII XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OrPAHHUYEHHOCTH
MCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

e QHAJTU3UPOBATH M OOBICHATHP MEXAHMYECKHUE TIPOIIECChl U SIBJICHUS, WCIOJIb3Ys
OCHOBHBIE MOJIOKEHHUS Y 3aKOHBI MEXaHUKU (OTHOCUTEIHLHOCTh MEXAHUYECKOTO JIBHXKCHMUS,
dbopMylibl KMHEMATHKH PaBHOYCKOPEHHOTO JABWXEHUsI, MpeoOpa3zoBanus [amumes s
CKOPOCTH M MEpEMEICHUS, 3aKOHbI HbI0TOHA, MPUHIIMIT OTHOCUTENBHOCTH [ anuiies:, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOW SHEPTUHU, CBI3b
paboThl CHUJIBI C M3MEHEHHWEM MEXAaHMYECKOW JHEPTUH, YCJIOBHS paBHOBECHUS TBEPAOTO
TeJa), MPU 3TOM HUCMOJb30BATh MATEMAaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS
NPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ['amwmies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHUS HMMIYJbCAa M MEXaHMYECKON HSHEpPruM, 3aKOHa
BCEMUPHOT'O TATOTCHUS;

¢ AHAIM3UPOBATh M OOBSCHSITH TEIUIOBBIC TMPOIIECCHl U SIBJICHUS, WCIIOJB3Yys] OCHOBHBIC
nosioxkeHust MKT u 3akoHBI MOJIEKYIISIpPHOU (DM3UKK M TEPMOJMHAMUKU (CBSI3H JABICHUS
MJICATbHOTO Ta3a CO CpEeAHEW KUHETUYECKOW DHEPrUe TEIUIOBOTO JBWKEHUS U
KOHIICHTPAIIMEH €ro MOJIEKYJI, CBS3b TEMIIEPATYphbl BEIIECTBA CO CPEAHEW KMHETUYECKOM
SHEPryMeu TEIUIOBOTO JBWXKEHUS €ro YacTHull, CBSI3b JABICHUS HJICATBHOIO Ta3a C
KOHIIEHTpAIIMEN MOJIEKYJ M €ro TemIeparypol, ypaBHeHue MenpaeneeBa—Knanenpona,
MEePBbIN 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPaHEHUS SHEPTUHU B TEIUIOBBIX Mpolieccax), Ipu



TOM HCMOJb30BaTh MAaTEMATHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;

¢ AHAIM3UPOBATh U OOBSICHATH JJICKTPUYECKHE SIBIICHUSA, WCIOJIb3YS OCHOBHBIC
MOJIOKEHHUSI W 3aKOHBI AJIEKTPOJMHAMHUKU (3aKOH COXPaHEHUs HJIEKTPUUYECKOro 3apsja,
3akOoH KysoHa, MOTEHIMAIBHOCTh 3JEKTPOCTATUYECKOrO MOJISl, TPUHLMI CYIEPIO3ULIHU
ANEKTPUYECKUX IOJICH, TPU 3TOM YKa3blBasg yCJIOBHUs MPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe MPAKTUYECKH BAXKHBIE COOTHOIICHMS: 3akoHbl Oma s y4yacTKa Lenu M IS
3aMKHYTOW JJIEKTpUueckor menu, 3akoH JIxoymsa—Jlenna, mpaBunma Kupxroda, 3akoHbBI
®dapajes AJis IEKTPOIN3a);

o ONUCHIBATh (DU3UYECKUE TPOLECCHl U SBJICHUS, UCIOIb3Ysl BEJIUUYHHBL MEpPEMEIICHHE,
CKOpPOCTb, YCKOPEHHE, UMIYJIbC TEJIa WU CUCTEMBI TE€J, CUJIa, MOMEHT CHWJIbI, /aBJICHUE,
NOTEHIMATIbHAS DHEPrusi, KUHETUYECKasi HEPrusi, MEXaHUuecKasi dHeprusi, paboTa CHUIIbI,
LHEHTPOCTPEMUTEIILHOE YCKOPEHUE, CHJIA TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHUS,
MOIIIHOCTb, SHEPIUsl B3aMMOJICUCTBUS Tena ¢ 3eMiéil BONM3U €€ MOBEPXHOCTH, DHEPIUs
yrnpyroi aedopmaiuu npyKUHbI, KOJUYECTBO TEIJIOTHI, aOCOIIOTHAS TeMIlepaTypa Tela,
paboTa B TEpMOJIMHAMUKE, BHYTPEHHSSI SHEPIUsl UJI€aIbHOTO OJHOATOMHOTO Tra3a, padoTa
WJICATIbHOTO Ta3a, OTHOCUTEIbHAs BIAXKHOCTH Bo3ayxa, KIIJ[ waeanbHOro TteminoBoro
JIBUTATENISA; AIEKTPUUYECKOE TOJIE, HAMPSKEHHOCTD 3JIEKTPUUECKOTO OIS, HAPS)KEHHOCTh
MOJIsI TOYEYHOTO 3aps/ia WK 3apsSKEHHOrO IIapa B BAKYyME U B JUABJICKTPUKE, MOTEHIINA
ANEKTPOCTATUYECKOTO IO, PA3HOCTh NMOTEHINAIIOB, 3JIEKTPOABIKYIIAs CHUIIA, CHUJIA TOKA,
HanpsDKEHWE, MOIIHOCTh TOKA, OJJIEKTPUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATopa,
COIIPOTUBJIEHUE Yy4YacTKa LEMU C IOCIEHOBATENIBHBIM M NapaUICIbHBIM COCIUHEHUEM
PE3UCTOPOB, SJHEPTHUS AIEKTPUUECKOTO TOJISI KOHAEHCATOPA;

¢ OOBSICHATH OCOOCHHOCTU MPOTEKAHUS (PU3MUECKUX SBICHUN: MEXaHUUECKOE JIBIXKEHUE,
TEIJIOBOE JIBM)KCHHME YaCTHUIl BEIIECTBA, TEIUIOBOE paBHOBecHE, OPOYHOBCKOE JIBIKECHHE,
mubdy3us, ucnapeHue, KUINEHUE U KOHACHCAIUs, IUIABIICHHE W KpUCTAJUIM3alUs,
HAaIPaBJICHHOCTD TEIUIONEPENAUH, JIICKTPU3ALNS TEIl, SKBUIIOTEHIUAIBHOCTD IIOBEPXHOCTHU
3apsSHKEHHOTO IPOBOJIHUKA;

o IPOBOAUTH UCCJEIOBAHUE 3aBUCHUMOCTU OJHOW (DM3MUECKOW BEIMYMHBI OT APYrou ¢
WCMOJIb30BAaHUEM  MPSIMBIX  M3MEPEHHM, TMpPHU OSTOM KOHCTPYHMPOBATH YCTaHOBKY,
(buKcUpoBaTh pPe3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUJE
rpadUkoB ¢ Yy4E€TOM aOCOJIIOTHBIX TMOTPEIIHOCTEH W3MEpPEHMM, JHellaTh BBIBOABI 10
pe3yJibTaTam UCCIEN0BAHNS;

¢ IPOBOJIUTh KOCBEHHBIE HU3MEPEHUS (PUIMUECKUX BEJIMYMUH, NPU ITOM BHIOUpPATh
ONTUMAJIBHBIA METO/I U3MEPEHHUS, OLIEHUBATh A0COTIOTHBIE U OTHOCUTEIIbHBIE TIOTPEIIHOCTH
IIPSIMBIX U KOCBEHHBIX U3MEPECHUM;

¢ IPOBOJUTH OMBITHI 10 MPOBEPKE NPENTI0KEHHON TUIOTE3bL: INIAHUPOBATH SKCIIEPUMEHT,
coOUpaTh SKCHEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATH IMOIYYEHHBIE PE3yJIbTaThl U
JIeJIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON TUITOTE3BI;

o COOMIONATh MpaBwia 0E30MacHOr0 TPyJa MPU MPOBEIECHUW HCCICIOBAHUNA B paMKax
y4eOHOTO DKCHEPUMEHTa, NPAKTUKyMa H y4eOHO-MCCIIENOBATEIhCKOW H TPOSKTHOU
NEATEIBHOCTH C  KCMOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB U Ja0OpaTOpPHOTO
000pyI0BaHUS;

e pCIIaTh pacyE€THBIC 3aJlaud C SBHO 3aJJaHHOM M HESBHO 3aJlaHHOW (U3UYECKOU
MOJIEJIbIO: Ha OCHOBAaHMHM aHAJIM3a YCJIOBUA OOOCHOBBIBaTH BBIOOp (pU3MUYECKON MOAEINH,
OTBEUAIONIeH TpeOOBaHUSAM 3aJa4yd, MPUMEHSITh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3MUECKUX TEOPHUM MPHU UCIIOIh30BAaHUU MATEMATUYECKUX METOJIOB PEIICHUS



3a7a4, NOPOBOJWUTH pPACYEThl HA OCHOBAHMM MMEIOIIMXCA JAaHHBIX, AaHaJU3UpPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEHIEHUS C YYETOM MOIYYEHHBIX PE3yJIbTATOB;

o pelIaTh KaueCTBEHHbBIC 3aJaul, TPeOyIolue NPUMEHEHUS 3HaHUN U3 Pa3HbIX Pa3fesioB
Kypca (PU3UKH, a TAaK)KE WHTETPAINH 3HAHUN U3 APYTHX MPEIMETOB €CTECTBEHHO-HAYIHOTO
LMKJIa: BBICTPAaUBaTh JJOTUYECKYIO LIETIOYKY PACCYKACHHUI C OMOPON Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

¢ IICTIONIb30BAaTh TEOPETHUCCKUE 3HAHUS 11 OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PaOOTHI
MU3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKHUX MPOIECCOB;

o IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apYOEKHBIX YIEHBIX-(DHU3UKOB B PA3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

e AHAIM3UPOBATH W  OIICHUBATH TMOCIEACTBUS OBITOBOM M  IPOHU3BOACTBEHHOM
NESATEIbHOCTH YEeNOBEKa, CBS3aHHOM C (PU3MYECKUMM TMpoleccaMu, C MO3ULUN
HKOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUN O PallMOHAILHOM IPUPOIOINOIb30BaHUH, A
TaKX€ pa3yMHOM HCHOJIb30BAHUM IOCTH)KEHWUW HAYKH W TEXHOJOTHM Uil TalIbHEMIIETO
Pa3BUTHS YEJIOBEUYECKOT0 00IIECTBA;

e IPUMEHATH Pa3JIMUHbIC CIIOCOOBI pabOTHI ¢ HH(pOpMaIuen (U3NIECKOTO COJEpKaHUs C
WCIIOJIb30BaHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTUN, MPHU 3TOM HCIOJIb30BATh
COBpeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl TIOMCKa, epepabOTKU U MPEbSIBICHUS
y4eOHOM M HAy4YHO-TIOMYJSApHOW HWH(OpMALMKU, CTPYKTYPUPOBAHUS UM HHTEPHPETALIUU
uHpopMaIK, TMOJYYEHHOM U3 Pa3JIMYHBIX HCTOYHUKOB, KPUTHYECKHA aHAIU3UPOBATH
NOJIy4aeMyl0 MH(POPMALIUIO U OLEHUBATH €€ JTOCTOBEPHOCTh KAK HA OCHOBE MMEIOLIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHaJIN3a UCTOYHHKA HH(POPMAIINH;

o IPOSIBJISITh  OPTaHU3ALlMOHHBIE M  TMO3HABATEJbHBIE YMEHHS CaMOCTOSITEIBLHOTO
OpUOOPETEHUS] HOBBIX 3HAHWM B TIPOLIECCE BBIMOJHEHUS TMPOEKTHBIX W Y4eOHO-
UCCJIEI0BATENbCKUX PadoT;

e paboTaTh B TPYIIE C HWCIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJEH, TUIAaHHUPOBATH
paboTy Tpymibl, PAIMOHATIBHO PACTIPEICNISTh IEITeIbHOCTh B HECTAHAAPTHBIX CUTYyAIUsX,
aZeKBaTHO OLEHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYNIbl B  PEIICHHE
paccMmaTpuBaeMoi MpoOJIeMBI;

o IPOSIBJIATH  MOTHBALMIO K Oyaymiedl mnpogeccHoHaNnbHOW — AESTENbHOCTH 1O
CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

.

K koniy oOydenuss B Il knacce nmpeAMETHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e IOHUMATh POJIb (PU3MKA B DSKOHOMHYECKOM, TEXHOJIOTHYECKOM, COITMAIbHON U
ITUYECKON cdepax ACSATENIBHOCTH YEJOBEKa, pPOJib M MeCTO (U3UKHM B COBPEMEHHOMU
HAay4YHOW KapTHUHE MHpa, POJIb ACTPOHOMHHM B MPAKTUUYECKOW AESATEIbHOCTU YEJIOBEKA U
JaJbHEUIIeM Hay4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYEHUE ONHUCATEIbHOMH,
CHUCTEMaTU3HpYIOIeH, OOBSICHUTEILHOM ¢ MPOTHOCTUYECKON GyHKIMNA (pusndeckomn
TEOPUH — ICKTPOJUHAMUKH, CTICITUATHHON TEOPUU OTHOCUTEIILHOCTH, KBAHTOBOU (DM3UKH,
poJib pu3nUecKor Teopuu B GOPMHUPOBAHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA,
MeCcTO (PU3MYECKON KapTHUHBI MUpa B OOIIEM PsIAYy COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEICTABJIEHUI O TIPUPO/IE;

¢ PA3JIMYATh YCIOBHS MPUMEHUMOCTH MOieNIel (PU3NYECKUX TET U MPOLIECCOB (SBICHUI):
OJIHOPOJTHOE BJIEKTPUYECKOE U OJIHOPOJHOE MATHUTHOE MOJIs, TAPMOHUYECKHUE KOJeOaHus,
MaTeMaTUYECKUM MAasTHUK, WUJICAJIbHBIA TPYKUHHBIM MAasTHUK, TapPMOHUYECKHE BOJIHBI,



ujeanbHbIA KOJeOaTeIbHbI KOHTYpP, TOHKas JHMH3a, MOJEJIed aToMa, aTOMHOIO siapa U
KBaHTOBOW MOJIEJIH CBETA;

e pa3aMYaTh YyCIOBHS (TpaHUIBI, 00JacTH) MPUMEHUMOCTH (HU3UYSCKUX 3aKOHOB,
MOHUMATh BCEOOMMI  XapakTep (yHIAMEHTAIbHBIX 3aKOHOB H OTPAHHUYCHHOCTH
MCIIOJIb30BaHUsl YACTHBIX 3aKOHOB;

¢ AHAIM3UPOBATh M OOBSCHATH JJICKTPOMArHUTHBIC TPOIECCHI U SBJICHUS, HMCTIOIB3YS
OCHOBHBIC TIOJIOXKEHUSI M  3aKOHBI  AJICKTPOAMHAMUKKA U  CHEUUAIBHOW  TEOPUH
OTHOCUTEIBHOCTH (3aKOH COXPaHEHMsS BJIEKTPUUECKOTO 3apsia, cuia Amriepa, cuia
JlopeHmia, 3akOoH SJEKTPOMArHUTHOW wuHAYKIWU, mpaBwio Jlenma, cBa3p JIJIC
CaMOMHAYKIIUU B DJIEMEHTE DJIEKTPUYECKON IEMU CO CKOPOCTHIO M3MEHEHUs CUJIbI TOKa,
MOCTYJIaThl CIIEIUATILHON TEOPUU OTHOCUTEIBLHOCTH DUHINTEHHA);

¢ AHAIM3UPOBATH U OOBSACHSITH KBAHTOBBIE MPOIECCHI U SIBICHUS, UCIIOJIb3YS MOJOKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHHWe OWHIITeHHa I (otorddekra, mepBwlii U BTOPOH
nocTyynarel bopa, TpUHIMI COOTHOIICHHWS Heompeaen¢HHocTer [eiizenOepra, 3aKOHBI
COXpaHEHUsl 3apsI0OBOr0 M MACcCOBOTO YHCEI U JHEPrUU B SJEPHBIX PEAKIUSIX, 3aKOH
PaIUOaKTUBHOIO pacmasa);

o OMMHUCHIBATh (PU3NUECKUE MPOIIECCHI U SIBJIICHUSI, UCIIOJIb3YSl BEJIUUUHBI: HAMPSHKEHHOCTD
AIEKTPUUYECKOTO TOJIS, MOTEHIUAT DJIEKTPOCTATUYECKOrO MOJis, Pa3HOCTh MOTEHIMAJIOB,
AIEKTPOABMKYIIAS CUJIa, UHAYKIMS MAarHUTHOTO MOJis, MarHUTHBIN MOTOK, cujia AmIepa,
WHJYKTUBHOCTD, JJICKTPOJABHKYINAS CHJIAa CAMOWHAYKIMU, SHEPTUsT MArHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUN WMMIYJIbC, TOJIHAS SHEPrusi, SHEPrusi IMOKOs
CBOOOJTHOM YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHMCIIO U 3apsij sAapa, SHEPrHUs
CBSI3U S]1pa;

¢ OOBSICHATH OCOOEHHOCTH TPOTEKAHUS] (PUIUYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
WHYKIUS, CaMOMHIYKIMS, PE30HAHC, WMHTepdepeHIrs BOJH, Audpakius, JUCIEPCHUs,
MOJIHOE BHYTpEHHEe oTpaxkeHue, (orodnekrpuyeckuil 3¢dext (dhotodddekr), anbda- u
Oeta-pacnazpl siJep, ramMMa-u3lydeHHe sjep, (pu3ndeckue TPUHIUIBI CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

o OTIPENICNATh HAIPABJICHUE WHIYKIIMM MArHUTHOTO MOJI MPOBOJHHKA C TOKOM, CHJIBI
Awmmnepa u cunsl Jlopenna;

o CTPOUTH M300pAKEHHUE, CO37aBAEMOE IUJIOCKUM 3€pKaJioM, TOHKOW JIMH30M, U
PaCcCUUTHIBATH €TI0 XapaKTEPUCTUKY;

e IPUMEHATH OCHOBOIIOJIATaIONINe aCTPOHOMUYECKUE MOHSTHUS, TEOPUU M 3aKOHBI IS
aHanu3a U OObSICHEHUS (PU3MYECKHX MPOIECCOB, MPOUCXOASAIIUX B 3BE3MaX, B 3BE3HBIX
CHUCTEMax, B MEXKTIAKTUYECKON Cpene; NBIKCHHS HEOCECHBIX TeJ, DBOJIOIHMH 3BE3I U
Bcenennoir;

o MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIUYUH C HCIOJH30BAHUEM
NPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BHJIC TPA(UKOB C YUETOM aOCOIIOTHBIX
MOTPEIIHOCTENW U3MEPEHU, JIeNIaTh BHIBOIBI IO pe3yJibTaTaM UCCIEIOBAHMUS;

o MPOBOANTh KOCBEHHBIE W3MEpPEHUsS (PU3NYECKUX BEIWYMH, MPU OSTOM BHIOHpATH
ONTUMAJIbHBIA METO]T U3MEPEHHS, OIICHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIE TOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

o IPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIOKEHHON TUITOTE3bI: TUIAHUPOBATH SKCIIEPUMEHT,
coOupaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBAThH IOJIYYEHHbBIC PE3yJIbTaThl U
JIeJIaTh BBIBOJI O CTaTyCe MPEJI0KEHHON THUIIOTE3bI;

¢ OMMKUCHIBATh METO/IbI MOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;



o COOJIIO/IaTh MpaBuia 0€30MacHOTO TpyJa MpPHU MPOBEICHUM HCCIEIOBAHHM B paMKax
y4eOHOro SKCIEPUMEHTa, IpPaKTUKyMa U Y4eOHO-HCCIEI0BATEIbCKOM M MPOEKTHOMU
NEATETLHOCTH C HWCIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOMCTB U J1TAOOPATOPHOTO
000pyIOBaHNS,

e pCIIaTh paCYETHBIC 3aJlaud C SIBHO 3aJJaHHOM M HESIBHO 3aJaHHON (PU3HUYECKOM
MOJICNTbIO: Ha OCHOBAaHWW aHAJIM3a yCIOBUS BHIOMpATh (PU3MUYECKHE MOJEIH, OTBEYAIOITUE
TpeOOBaHMIM 3a/1aud, MPUMEHATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl
bU3NYEeCKUX TEOpPUH TPH HCIOJb30BAaHUM MaTEMaTHYECKUX METOJOB pEIICHHUs 3ajad,
MPOBOAUTH PACUYEThl HA OCHOBAHMM MMEIOIIMXCS JaHHBIX, aHAJIU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBATh METO/Ibl PEIICHUS C YUETOM MOJYYECHHBIX PE3YJIbTAaTOB;

o PEIIIaTh KAYECTBEHHBIC 3a/1auu, TPeOYIOIIMe MPUMEHECHHS 3HaHUN U3 Pa3HBIX Pa3/eiioB
Kypca pU3MKH, a TaKKEe UHTETpaIliid 3HaHUHN U3 JPYTUX MPEIMETOB €CTeCTBEHHO-HAYyYHOTO
IIUKJIA: BRICTPAUBATh JIOTUUECKYIO IEMIOYKY PACCYKACHUM C ONTOPOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUeCcKue SBICHUS;

¢ ICIIOJI30BaTh TCOPETUUECKUE 3HAHUSA JIJI1 OOBSICHEHUsS] OCHOBHBIX MPUHIIMIIOB PaObOTHI
U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOIECCOB;

o IPUBOJINTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUH;

e AHAJTM3UPOBATH U  OIICHUBATh TMOCHEJACTBUS  OBITOBOM U  MPOU3BOJICTBEHHOM
NEATCIbHOCTH  4YEJIOBEKa, CBSA3aHHOW ¢ (UBMYECKUMHU TMPOIECCaMM, C  TO3MIIUI
HKOJIOTUYECKON O€30MaCHOCTH, MPEJICTABICHUN O pallMOHAIBLHOM IPUPOJIONOIL30BaHUH, a
TAK)K€ Pa3yMHOM HCIOJb30BAHUN JOCTHKCHUN HAYKHM U TEXHOJOTHH ISl JTaJIbHEHIIETO
Pa3BUTHS YEJIOBEUYECKOT0 00IIECTBA;

o IPUMEHATH Pa3IMUHbBIC CIIOCOOBI pabOThI ¢ HHpOopMaIuel (HU3NIECKOTO COJAepPKaHUs C
HCIIOJIb30BaHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX TEXHOJOTHM, TPH 3TOM HCIIOIb30BaTh
COBpeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHHU JIJIsl TTIOMCKa, TIepepabOTKU U MPEIbIBICHUS
y4eOHOM M Hay4YHO-TIOMYJSApHOW HH(OpMauu, CTPYKTYPUPOBAHMS M HMHTEPHPETAIUN
uHpopMaruu, IOJYYCHHOM U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIU3HPOBATH
nojyyaeMmyro UHGOpPMaIUI0 U OLIEHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS
3HaHUM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA WH(pOpMaLINY;

e IPOSIBJISITh ~ OpPTraHU3AllMOHHBICE W  TMO3HABATEJbHBIE YMEHHS CaMOCTOSITEIBLHOTO
NpUOOPETEHUS HOBBIX 3HAHUW B TPOILIECCE BBIMOJHEHUS TMPOEKTHBIX U  Y4eOHO-
UCCJIEI0BATENbCKUX PadoT;

e paboTaTh B TpyNIle C HUCIOIHEHUEM pa3IUYHBIX COIMAILHBIX POJICH, MIAHUPOBATh
paboTy IpyMIbl, palliOHAILHO PacHpeACISITh ACATEILHOCTh B HECTAaHAAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHMBATh BKJAQJ KaXJOr0 HW3 YYaCTHUKOB TPYIIbl B  PEIICHUE
paccMaTpuBaeMOM MPOOJIEMBI,

o TIPOSIBJISATH MOTHUBAITHIO K Oy TyIIiel TpoheCCHOHAIBHON IS TEIIbHOCTH 110
CIICHATBHOCTAM (PU3UKO-TEXHHUUECKOTO TTPODHUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | Tema ypoka Bceero
4acoB
1.HayuHblii MeTOX MO3HAHUSI MPHPOILI (6 YacoB)

1 ®dusuka — ¢pyHIaMeHTalbHasg Hayka o mpupojae. Hayunsiit meton mo3nanus u | 1
METO/IbI UCCIICTOBAHMSI (PM3UUECKHUX SBICHUN

2 DKCHepUMEHT U Teopusi B Ipollecce MNo3HaHusa mpuponabl. Habmoaenue u | 1
sKcriepuMeHT B (puzuke. CriocoObl u3MepeHus: Gu3nuecKuX BeJIMYUH

3 AOCOIOTHas W OTHOCHUTEJIbHAs TMOTPEIIHOCTH U3MepeHud Qusndeckux | 1
BEJIMYHH

4 MonenupoBanne B ¢usuke. Ponmp u mecto ¢usuku B ¢opmupoBanuu | 1
COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B MPAKTUYECKOU JACSATEIBHOCTH JIOJIEN

5 CrapToBasi JMAarHOCTHKA 1

6 CrapTroBasi TMarHOCTHUKA 1

2. Mexanuka (35 yacoB)
2.1 Kunematuka (10 yacos)

7 Mexanuueckoe  aBmwkenue.  Cucrema  orcuera.  OTHocuTenbHOCTS | 1
MEXaHM4YeCKOTo JNBIKEeHUS. [IpsiMast u oOpaTHas 3aa4u MEXaHUKHU

8 Pannyc-BekTop MaTepuaibHOM TOUKH, €ro MPOEKIMHM Ha OCH KoopauHart. | 1
Tpaektopus. [lepemenienune. CkopocTh. X Mpoekuyu Ha OCH KOOPAUHAT

9 PaBHOMepHOE  mpsMonuHeiiHoe — ABWxkeHue. ['paduueckoe  omucanue | 1
PABHOMEPHOTO NPSIMOJIMHEHHOTO JIBHXKEHUS

10 | Cnoxxenue nepeMenieHui u ckopocrei. Perenue 3anau 1

11 | HepaBHomepHOe  JBWKEHHME.  MTrHOBEHHass  CKOPOCTh.  YcCKopeHwue. | 1
[IpsiMONTMHEMHOE ABUKEHUE C IIOCTOSIHHBIM YCKOPEHUEM

12 | I'padmueckoe ommcaHue TMPSIMOJMHEHHOTO JBWKEHUS C IOCTOSHHBIM | 1
YCKOPEHUEM

13 | CoOomHoe maaeHHWe. YCKOpEeHHE CBOOOMAHOTO TAAEHUSA. 3aBUCHUMOCTH | 1
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI OT BpEMEHHU U UX IrpaduKu

14 | JIBmxeHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY 1

15 | KpuBonuHeitHoe JBWKeHUe. J[BM)KEHHE 10 OKPYXHOCTH. YrioBas u |1
JIMHEWHasg CKopocTh. Ilepuon m yacrora. L[eHTPOCTPEMUTENBLHOE U TIOJHOE
YCKOPEHHE

16 | KontposapHas pabora no teme "Kunematuka" 1

2.2. Jlunamuka. Cratuka TBepaoro reja. (15 yacon)

17 | Ilepswiif 3axkoH HptoTona. WueprumanbHble cucteMbl oTcuéra. [lpunnmm | 1
OTHOCUTEJIbHOCTH | anunes. HemHepumaabHble CUCTEMBI OTCUETA

18 | Cuna. PaBHOgeicTBYtOMIas cuiia. Bropoii 3akon HetoTona. Macca 1

19 | Bzaumopneiictue ten. Tperuii 3akoH HeioToHa 1

20 |Ipuamun cyneprno3uiuu cui. Pemenue 3ajau Ha TNpUMEHEHHE 3aKOHOB | 1
Hprorona

21 |3akoH BCEMHUPHOTO TATOTEHHS. OKBUBAJEHTHOCTh TI'paBUTALMOHHON U |1

VHEPTHOU MacChl




22 | Cuna TSHKeCTH U YCKOPEeHHE CBOOOTHOTO MaICHUS 1

23 | JIBwkxenue HeOECHBIX Ted M MX HUCKYCCTBEHHBIX CHyTHHKOB. Ilepmas |1
KOCMHUYECKAasi CKOPOCTh. 3akoHbI Keriepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1

25 | Cuna tpenus. [Ipupoaa u Buabl cuil TpeHusd. JBrkeHue B )KMAKOCTH U raze ¢ | 1
y4€TOM CHJIbl COMPOTUBIICHUS CPEJIbI

26 | Pemrenune 3amau 1

27 | Hanenwue. ['mapocraTuueckoe nasienue. Cuna Apxumena 1

28 | AbcomoTHO TBepaoe Teno. IlocTymarenprHOe W BpamiareabHOe ABMXKeHuE | 1
TBEPJAOro Tena

29 | MoMeHT cuiibl OTHOCUTENIBHO OCH BpameHus. [lnedo cuibl 1

30 | Cnoxenue cuj, MPUIOKEHHBIX K TBepaomy Temy. LleHtp Tsbkectu Tenma. | 1
YcaoBusi paBHOBecHs TBEpAOTo Tena. Busl paBHOBecus

31 | KontposabHas pabota o teme "Innamuka. Cratuka TBepaoro tena' 1

2.3. 3akoHbl coxpaneHusi B MexaHuke (10 yacoB)

32 | Ummynbc MaTepuanbHOM TOYKH, CHCTEMbI MaTepHalbHBIX Touek. LlenTp macc | 1
CHUCTEMBbI MaTepHUATLHBIX TOUEK. TeopeMa o IBI)KEHHUHU IIEHTPa Macc

33 | Ummynbe cuiiel 1 U3MEHEHHE MMITYJIbCca Tejla. 3aKOH COXpaHEHHUs UMITynbca. | 1
PeakTuBHOE nBHKEHIE

34 | MomeHT ummyibca MaTepuaibHOW Touku. [IpeacrtaBienue o coxpaHenuu | 1
MOMEHTA UMIYJIbCA B IEHTPAIBHBIX MOJISAX

35 | Peurenne 3agau 1

36 | PaGora cuipl Ha MajgoM W Ha KOHEYHOM IiepeMerneHuu. I 'padudeckoe | 1
npeJicTaBlieHue paboThl CHIIbl. MOIITHOCTD CHUJTBI

37 | Kunetnueckas sueprus. Teopema 00 W3MEHEHMH KHHETUYECKOW SHepruu | 1
MaTepHUaIbHON TOYKH

38 |IloTeHmumanpHble W HEMOTCHIHMANbHBIE cuiabl. [loTeHnumanpHas »sHeprus. | 1
BTopas kocMuueckasi CKOpoCTh

39 | Tperbsi xocmuyeckas CKopocTh. CBsi3b pabOThl HEMOTEHIUATBHBIX cui C |1
U3MEHEHHEM MEXaHWYECKOW DHEPTUU CHUCTEMbl Tel. 3aKOH COXPaHCHHS
MEXaHUYECKOU SHEPIUuU

40 | Yopyrue v Heynpyrue CTOJKHOBEHHUs. YpaBHeHUE bepHymm niis uaeanbHou | 1
KHUIKOCTH

41 | KontposbHas pabota 1o teme "3akoHbl COXpaHEHUs] B MeXaHUKe" 1

3. MoJsiekyJsipHas puszuka u repmoannamuka (51 gac)
3.1. OcHOBBI MOJIEKY/ISIPHO-KHHETHYeCKOil Teopuu (15 yacoB)

42 | Pa3zButue mpencraBieHuii o mpupoje TermioTel. OcHoBHBIE onoxeHuss MKT. | 1
Juddysus. BpoyHoBCkOe ABMKEHUE

43 | Ctpoenue ra3o00pa3HbIX, KUIAKUX U TBEPABIX Tel. Xapakrep ABwkeHus u | 1
B3aMMOJICHCTBHS YaCTHII BEIIECTBA

44 | Macca u pa3mepsl Mosiekys (atomoB). KomnuectBo BemectBa. IloctosiHnas | 1
ABoraapo

45 | Temneparypa. TemnoBoe paBHoBecue. Illkana [{eabcus 1

46 | Pemenue 3amau 1

47 | UneanbHblii ra3. 'a30BbIe 3aKOHEBI 1

48 | Ypasuenne MenpaeneeBa-Kmaneiipona. Pemenue 3amau 1




49 | AGcomoTHas Temneparypa. 3akoH JlaapToHa 1
50 | M3omporiecchl B HaeaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM BEIIECTBA 1
51 | I'paduueckoe mpeacTaBieHre H30MPOIIECCOB: M30TEPMa, U30X0pa, H300apa 1
52 | OcnoBHoe ypasaeane MKT 1
53 | Pemrenune 3amau 1
54 | CBs3b aOCONIIOTHOM TeMIepaTyphbl TEPMOJIMHAMUYECKONW CUCTEMBI cO cpeaHeit | 1
KMHETHUYECKOU SHEPTUeH MOCTYNATENbHOIO TEMJIOBOrO JBHKEHHUS €€ YaCTHIL
55 | O0obuienue u cuctemaTu3zaius 3anuii mo teme "OcHoBsl MKT" 1
56 | KontponbsHas pabota o teme "OcuoBel MKT" 1
3.2. Tepmoaunamuka. TensoBble MamuHbl. (22 yaca)

57 | TepmoauHaMuueckas cucteMa. 3agaHue BHeIHUX ycioBuid st T/ cucremsr. | 1
Buemnue u BHyTpeHHue napamerpsl. [lapamerpst Tl cuctemsl Kak cpegHue
3HAYEHHUS BEJIMYMH, ONMKUCHIBAIOIIMX €€ HA MUKPOCKOITUYECKOM YPOBHE

58 | HyneBoe Hauano tepmoauHamuku. CamomnpousBoibHas penakcanus T[] |1
CUCTEMBI K TEIJIOBOMY PABHOBECHIO

59 | Moxens naeansHOTO ra3a B TEPMOJAMHAMUKE. Y CIIOBUS MPUMEHUMOCTH 3TOH | 1
MOJIETIH

60 | YpaBuenue MenneneeBa-Knaneiipona u BbIpaxeHHe Ui BHYyTpeHHeH | 1
DHEPTUHU

61 | BolpaxkeHue s BHYTPEHHEW SHEPTUM OJHOATOMHOTO HAealbHOro rasa. |1
KBasucraruueckne U HeCTaTUYECKHE MPOIECChI

62 | DnemeHTapHas pabora B TepMoAnHamMuke. Beruuciaenue padotsl no rpaduxy | 1
npolecca Ha pV-nuarpamme

63 | Teruonepenada kak crnocod u3MeHeHusi BHyTpeHHew sHepruu T/ cucrems | 1
0e3 coBepiieHus paboThI

64 | KoHBeKITHs, TEIIOMPOBOIHOCTD, H3TYUCHUE 1

65 | KommyectBo temnotel. Temmoémkocte Tenma. YaenbHas © - MoisipHas | 1
TEMJI0EMKOCTH BEIIECTBA. Y IeJbHAs TEIJI0TA CrOPaHUs TOTUIMBA

66 | Pacuér xonmuecTBa TEIIOTHI IIPH TEILIONEpE1ayue 1

6/ | Ilonstue 00 agnabarHoM mpouecce. [lepBblil 3aKOH TEPMOJIMHAMUKHU 1

68 | KomudecTBo TeminoTel U paboTa Kak Mepbhl U3MEHEHHs] BHYTpeHHEW sHepruu | 1
T]I cucTtembl

69 | Bropoii 3akoH TepMOIWHAMUKHA [UIsi PABHOBECHBIX M HEPABHOBECHBIX | 1
npoteccoB. HeoOpaTuMoCTh TPUPOIHBIX MPOIIECCOB

70 | Ilpunmuns! geiictus TemnoBbix MamuH. KI1J] 1

71 | MakcumansHoe 3Hauenune KITJI. [ukn KapHo 1

72 | Pemenue 3amau 1

73 | DKoJIOTMYECKHE aCIeKThl MCIOJIB30BaHMs TEIUIOBBIX nBurateneit. Temiosoe | 1
3arpsi3HEHUE OKPYIKAIOIIEH CpeIb

74 | Pemrenue 3amau 1

75 | O6o0meHue u cuctemarusaiys 3Hanuii mo reme "Tepmoauuamuka. Temiosbie | 1
MaIIUHbBI"

76 | KontponpHas pabota o teme "Tepmoaunamuka. TermoBeie MauHb!" 1

77 | 3amuTa MUHHU-TIPOCKTOB. 1

/8 | 3ammTa MUHHU-TIPOCKTOB. 1

3.3. ArperatHble cocTosinus BemecTBa. Ma3zoBbie nepexosbl (14 yacon)




79 | IlapooGpa3zoBanne u KoHJAeHcalusa. VcrmapeHnne wu kumneHue. YaenbHas | 1
TEIJI0TA Mapo00Pa30BaAHUS

80 | Haceimennple u  HeHachlllleHHbIe Tapbl. KadecTBeHHass 3aBUCHMOCTH | 1
IJIOTHOCTA ¥ JIaBJICHHUS HACHIIIEHHOTO TMapa OT TeMIIepaTyphbl, HX
HE3aBUCUMOCTh OT 00BhEMa HACHIIMIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTypPhl
KHUTICHUS OT JABJICHUS B KUJIKOCTHU

81 | BnaxuocTh Bo3ayxa. AOCOIOTHASE U OTHOCUTEJIbHAS BIaYKHOCTh 1

82 | Pemrenune 3amau 1

83 | TBépaoe teno. Kpucraminueckre u aMopHbie Tena. AHU30TpOIUs CBOMCTB | 1
KPHUCTAJJIOB

84 | IlnaBneHue m KpucCTAIM3aNMs. Y neapHas TemioTa miasiaeHus. Cyomumanmst | 1

85 | dedopmanmu tBEpaOTO Tena. Pactsokenue u cxartue. Casur. Moayns FOnra. | 1
[Tpenen ynpyrux nedopmaruit

86 | TeruioBoe pacuiUpeHue KUJIKOCTeH U TBEPABIX TeJI. AHTapMOHHM3M TEIUIOBbIX | 1
KOJ1e0aHMI YacTHUI] BELIECTBA

87 | IlpeoOpa3oBaHue sHEpruu B Pa3zoBbIX Mepexoaax 1

88 | YpaBHeHue TemioBoro OaixaHca 1

89 | Pemenue 3agau 1

90 |IloBepxnoctHOe HaTsDkeHHe. Kamwuispueie sBieHus. JlaBnenwe mox |1
WCKPHUBJIEHHOM MOBEPXHOCTHIO KUAKOCTU. Popmyna Jlammaca

91 | O6oOmmeHne U cucTteMaTu3alus 3HaHUi 1Mo Teme "ArperaTHbie cocTosiHus | 1
BellecTBa. Pa3oBbie nepexoan!”

92 | KontponbpHasa pabota o Teme "ArperaTHbie cocTosiHus BeriectBa. Pazosbie | 1
epexobl"

4. Jnekrpoaunamuka (54 yaca)
4.1. aexkTpuueckoe moJe (24 yaca)

93 | OmexTpuzamus Ten W e€ MpOSBICHHs. OleKTpudeckuil 3apsia. [IBa Buma | 1
AIEKTPUYECKUX 3apsiioB. [IpOBOTHUKY, TUAJICKTPUKH U TTOJTYITPOBOTHUKH

94 | DneMeHTapHBIM AICKTPUUECKUN 3apsi. 3aKOH COXPaHEHMs dJeKTpudeckoro | 1
3apsja

95 | BzaumogeiictBue 3apsigoB. Todyeunsie 3apsiasl. 3akoH Kynona 1

96 | Pemrenne 3agau 1

97 | Dnektpuyeckoe mosie. Ero neficTBre Ha SJIEKTPUUECKUE 3aPsabl 1

98 | Hampsx€nHocTh  anektpuueckoro  monsa.  [IpoOueiidi  3apsn.  Jluwwm | 1
HaMPSHKEHHOCTH JIEKTPUICCKOTO T0J11. OTHOPOAHOE IICKTPHUIECKOE MOJIe

99 | IloTeHIMAIBLHOCTh JJICKTPOCTATHUYSCKOrO I0JsA. PasHOCTh mMoTeHnuanoB u | 1
HaIpsHKEHUE

100 | ITorenumanbHast SHEprus 3apsga B dJeKTpocTatuueckom mose. [lorenmman | 1
AIEKTPOCTATUYECKOTO TTOJISI

101 | CBa3p  HampsOKEHHOCTH  TOJISI M PAa3HOCTH  IMOTEHIMAIOB I | 1
AIIEKTPOCTATHYECKOTO TTOJIS

102 | ITpuHIMO CYNepHnO3ULIMU ANEKTPUUECKUX MOJIeH 1

103 | Pemenune 3amau 1

104 | TTone Toueunoro 3apsiaa. [lone paBHOMEpHO 3apsiKeHHOM cepbl 1

105 | Ilome paBHOMEpPHO 3apsoKEHHOTO MO 00BEMY mmapa. [lome paBHOMepHO | 1

3apsHKEHHON OECKOHEUHOM TJIOCKOCTH




106

HpOBOI[HI/IKI/I B OJICKTPOCTATHYCCKOM ITOJIC. YcnoBue PaBHOBECHA 3apsa 0B

107

I[I/IBJ'ICKTpI/IKI/I " ITOJYIIPOBOJHHMKH B JJICKTPOCTATHYCCKOM II0JIC

[EEN

108

Konnencarop. DneKTpo€MKOCTh KOHACHCATOPA. DJIEKTPOEMKOCTH IJIOCKOTO
KOHJICHCATOPa

[EEN

109

Hapannenbﬂoe COCAMHCHUC KOHJACHCATOPOB

110

HOCJ’ICI[OB&TCJ'ILHOC COCANMHCHUC KOHJACHCATOPOB

111

SHCpFI/I}I 3APSKCHHOI'O KOHACHCATOpAa

112

Pemenue 3anau

113

JIBH>KeHME 3apsKEHHOM YaCTHUIIBI B OJTHOPOJIHOM AJICKTPHYECKOM MOJIE

114

Pemenue 3anau

115

O06o001IeHNEe ¥ cUCTeMaTH3alys 3HaHUH 10 TeMe " DIeKTpudecKoe moje"

116

KontposbHas pabota o teme "DiekTpuyeckoe noie"

N N I I I I

4.2. IlocTosiHHBIN 3JIeKTPUYECKHUIl TOK (24 yaca)

117

Cuma Ttoka. IlocTossHHBINM TOK. VYCIIOBUS CyICCTBOBAaHUA ITOCTOSHHOI'O
QJICKTPHUICCKOI'O TOKaA

118

Hctounuku Toka. Hanpsbxenue u 3J1C

119

3akoH OMa [T y4acTKa enu. DIEKTPUIECKOE COMPOTUBIICHUE

-

120

3aBUCHUMOCTbD COIMPOTHUBJICHUA OJHOPOIHOI'O IIPOBOAHHMKA OT €ro JJIHMHBI H
momaan MmoICpCYHOro CCUCHUA

e

121

VY aenbHOE COIIPOTHUBJICHHC BCIICCTBA. Pemenue 3amau

122

HOCHGHOB&TGHBHOC, IMapaJuICJIbHOC, CMCITAHHOC COCAMHCHNC IIPOBOJHNKOB

123

Pacuét pa3BeTBiaEHHBIX dnekTpudeckux 1eneil. [lpasuna Kupxroda

124

Pemenue 3anau

125

Pabora snexrpudeckoro Toka. 3akoH Jxoymns —Jlenna

126

Pemenue 3anau

127

MOIIHOCTh 3JCKTPUYCCKOTO TOKA. TerioBas MOIIHOCTh, BbIAEIsIeMas Ha
pe3ucTope

S

128

Pemenue 3anau

129

OJIC 1 BHYTpEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA

130

3akod Oma /15 OJIHOM (3aMKHYTOM) 3JIEKTPUYECKOW LU

131

Pemenue 3anau

132

MoniHOCTh UCTOUYHHKA TOKA

133

KopoTkoe 3aMbikaHne

134

KOHI[GHCHTOP B IICIIN ITOCTOSIHHOI'O TOKA

135

Pemenue 3anau

136

Pemenne 3ama4d no teme "l 10CTOSIHHBIN DIEKTPUYECKUM TOK"

137

Pemenne 3ama4 no teme "l 10CTOSTHHBIN DNEKTPUYECKUM TOK"

138

Pewmenne 3ama4 no teme "[1oCTOSIHHBIN 3IEKTpUYECKHil TOK"

139

O0o0menne wu cucreMarusanusa 3HaHUU 10 TeMme  "lTloCTOsAHHBII
AJIEKTPUUYECKUN TOK"

I R

140

KonTtpoarHas padora o teme "[1oCTOSIHHBIN 2JIEKTPUISCKHM TOK"

4.3. Toxu B pa3an4HbIX cpeaax (6 yacon)

141

DnekTpuyecKkas MPOBOJUMOCTh PAa3IMYHbIX BEIIECTB. DJIEKTPUUECKUH TOK B
MeTtaiax. CBepXIpoBOAUMOCTh

142

DJIEKTPUYECKUM TOK B pacTBOpax M paciulaBax 3JIEKTPOJUTOB. 3aKOHBI
®dapajes Ui 3JIEKTPOIr3a




143

DJIEKTpUUYECKHil TOK B ra3ax. [lnazma

144

DneKTpuYeCKuid TOK B BakyyMe. BakyymHbIe TprOopsl

145

DJIEKTPUYECKUM TOK B OJIYIIPOBOJHUKAX

146

[TosrynpoBOIHUKOBBIE PUOOPHI

S

5. ®uznvecknii npakTukym (12 yacos)

147

duznyueckuil MpakTukyMm no teme "M3MepeHue Cuiibl TOKa U HANpPsDKCHHS B
[eNyu TOCTOSIHHOTO TOKAa TMpU TOMOINM aHAJIOTOBBIX M HHU(PPOBBIX
U3MEpPUTEIBHBIX MPUOOpoB" uiu "3HaAKOMCTBO ¢ HU(PPOBOM J1abopaTopueit mo
¢usuke. Ilpumepbr wu3MepeHuss GU3MUECKUX BEJIUYUH TPU  [TOMOIIU
KOMIBIOTEPHBIX JATYUKOB"

148

®u3znyeckuii MpakTUKyM 1o teMe "M3ydueHne HepaBHOMEPHOI'O ABUKEHUS C
1IEJIbIO OMpEJIeNICHHUs] MTHOBEHHOM cKopocTu'

149

@u3nyeckuii MpakTHKyM 1o TemMe "M3MepeHue yCKOpeHus IpHu
OPSIMOJIMHEWNHOM PaBHOYCKOPEHHOM JABM)KEHMH IO HAKJIOHHOW IUIOCKOCTH"
win "HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM NPU PABHOYCKOPEHHOM
IIBYOKECHUU"

150

duznueckuii mMpakTukym 1o Teme "M3MepeHue ycKopeHusi CBOOOIHOTO
nageHus" uinu "VM3ydenne nBrkeHUs Teia, OpOIIEHHOTO0 TOPU30HTAIBLHO"

151

Pu3n4eCcKnii TPakTUKYM 110 TeMe "'M3ydeHne IBUKEHN Tena 0 OKPYKHOCTH
C MOCTOSAHHOM IO MOJYJNI0 CKOpocThi0" wmiM "MccnemoBanue 3aBUCUMOCTH
nepuoja oOpalieHusi KOHUYECKOro MasiTHUKA OT €ro rnapaMmeTpoB”

152

Pu3n4eCKnii NPaKTUKYM 1O Teme "M3MepeHne paBHOAEHCTBYIOIIEN CUIIBI IPH
IBMKEHUM OpycKa 10 HakJIOHHOM 1uiockoctu" mnm "IIpoBepka rumoressl o
HE3aBUCHMOCTH BpPEMEHHU JBIKEHHUs OpycKa MO HAKJIOHHOM IUIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl”

153

@u3nueckuii MpakTUKym 1o TeMe '"HccnenoBaHWe 3aBUCHUMOCTH — CHII
yOPYrOCTH, BO3HUKAIOIIMX B TIPYXUHE W PE3UHOBOM o00paslie, OT UX
nedopmanun" uinu "M3ydeHne ABUKEHUS CUCTEMBI TeJ, CBSI3aHHBIX HUTHIO,
MIepEeKUHYTOM uepe3 JNErkuii 06JokK"

154

®uznyueckuii nMpakTUKym no teme "M3mepenune kodPduimeHta TpeHHs IO
BeIMYMHE  yrioBoro  kod@duuumenta  3aBucumoct  Frp(N)"  wumm
"UccnenoBanue NBHKEHHSI OpycKa MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
ko3 uimentom Ttpenus" wnm "M3yueHue ABMKEHUS Tpy3a Ha Baly C
TpeHuem"

155

@usnueckuii NpakTUKym 1o Teme "HccnenoBaHue YCIOBUW paBHOBECHUS
TBEPJIOTO Tella, HMeErolero och BpameHus' win "KoHcTpynpoBanue
KPOHIITEMHOB M pacyér cui ynpyroctu" win "M3ydeHue yCTOMYMBOCTH
TBEPAOTO TeJIa, UMEIONIETO IIOIIA/Ib ONOPHI"

156

@u3nyecknii MpakTUKyM 10 TeMme '"M3MepeHne wuMIlyJabca Tena 1o
TopMO3HOMY TmiyTH" wunm "M3MepeHHe Cuibl TITH, CKOPOCTH MOZEIHU
AIEKTPOMOOWIIST M MOIIHOCTH cuibl TArU" wianm "CpaBHEHHE HW3MEHEHHS
UMIIyJibca Tena ¢ umnyiabcoM cuibl" wim "HMccnegoBanne coxpaHeHUA
UMITyJIbCa MPU YIPYTOM B3auMoAeUcTBUU" niu "M3mepeHne KMHETUYECKOU
SHEPI'uM Tena N0 TOPMO3HOMY ITyTH"

157

@u3nyecKnil NPaKTUKyM MO TeMe '"M3ydeHue H30TEepMHUYECKOro Ipolecca
(peKOMEHIOBaHO HCTOJb30BaHue MU(PoBOH adoparopun)" wim "M3ydenue
n3oxopHoro mporecca" wiam  "M3ydeHue wm300apHOTO Imporecca’ WU




"I[lpoBepka  ypaBHeHus  coctosHus"  unu  "HM3MmepeHue  ynenbHOU
terioéMkocTh" mian "HccnegoBaHue mpouecca OCTBIBAHMS BEIIECTBA" WIU
"UccnenoBanue aguabatHoro mnpouecca" wunu "M3ydeHue B3aMMOCBS3H
SHEPIUHA MEXKMOJIEKYJSIPHOIO B3aWMOJIECHCTBUS M TEMIEPATYpbl KHUIIECHUS
xuakoctel" wim "M3yueHne 3aKOHOMEPHOCTEN MCHAapeHUs >KUIKOCTEH'" Wium
"N3mepeHne yAelbHOW TEIUIOTHI IUIaBlieHUs JpAa" wuiau "M3ydeHne CBOMCTB
HaCBIIIEHHbIX MapoB" win "M3MepeHrne aOCONIOTHOM BIIa)KHOCTH BO3AyXa U
OllCHKa Macchl mapoB B mnomemeHun". W3mepenune koadduunenrta
OBEPXHOCTHOTO HATSIKEHMSI

158

Ouznueckuii npakTukym 1o Tteme "HaOmroneHuwe mpeBpalieHus SHEPrUu
3apsDKEHHOTO  KOHJIEHCATOpa B DJHEPTUI0 MBIIYYEHUs CBETOAMONA" WU
"N3yyeHne MNpOTEKaHWsl TOKa B IENU, COJAECpXKalled KOHJAeHcaTtop' WIH
"Pacnpenenenue pa3HOCTH MTOTEHIIUAJIOB (HampsHKEeHMS ) npu
MIOCJIEIOBATEIbHOM ~ COEAMHEHUH KoHJeHcatopoB" win "HccinenoBanue
CMEUIaHHOTO0 COEIMHEHHs pe3ucTopoB" win "M3MmepeHune yAenbHOTro
COIPOTHUBJIEHUA NMPOBOAHUKOB" mwiH "MccneqoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HaIpsDKEHUS IS Jamiibl HakanuBanus' win "HaOnronenue snextposmsa’
nmm  "M3mepenune 3apsga ogHoBaeHTHOro wuoHa" wim "HcecnenoBanue
3aBUCHMOCTH COIPOTUBIICHHUSI TEPMOPE3UCTOPA OT TEMIEPATypsl' WU
"CHsiTHE BOJIbT-aMIIEPHOM XapaKTEpPUCTUKH nuoaa’

159

PezepBHblii  ypok. OO000IIeHHEe W cUCTEeMaTH3allds 3HAaHUNH TI0 TeMe
"Kunematuka. /[nunamuka."

160

PesepBHrbIii ypok. O600IIeHHE B cCTeMaTH3alys 3HaHui 1mo TeMme 'CraTtruka
TBEPJIOTo TeJia. 3aKOHBI COXPAHECHHS B MEXaHUKe. "

161

PesepBHblii ypok. O6001IeHHE U cUCTEMAaTU3alus 3HaHUM 1o TeMe ' OCHOBBI
MOJICKYJISIPHO-KMHETUYECKOM TEOPUH

162

PesepBHblii ypok. O00011I€HHE U cUCTEMATU3alUs 3HAHUN 110 TEME
"Tepmonuuamuka. TeryoBble MallvHbL"

163

PesepBHbIii ypok. O00011IeHNE U CUCTEMAaTU3aIlis 3HAaHUN 110 TeMe
" ArperaTHble COCTOSIHUS BelecTBa. Pa30BbIC MEPEXOIbI

164

PesepBHbIii ypok. O00011I€HHE U CUCTEMAaTU3aIHs 3HAHUN TT0 TeME
"DnexkTpuyueckoe moie"

165

PesepBHblii ypok. O00011I€HHE U CUCTEMATU3alUs 3HAHUN 110 TEMe
"ITocTOsTHHBIN 3JEKTPUYECKUNA TOK '

166

PesepBHblii ypok. O000IIEHHEe U CUCTEMaTU3alusl 3HAaHUM 1Mo TeMe 'TOKHU B
pa3IMYHbIX cpenax’

167

[IpomexxyTouHas aTTecTauus

168

[IpomexxyTouHas aTTecTalus

169

[IpomexxyTouHas aTTecTalus

170

[TpomexxyTouHasi aTTecTalus

S

OBIIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME
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11 KIIACC

No | Tema ypoka Bcero
/1 4acoB
1. JueKkTpoAMHAMHUKA (26 YacoB)
1.1. TloBTopenue Kypca "JiuekTpoauHamMuka’’ (6 4acon)
1 [ToBTOpEHME Kypca "DneKTpoauHaMuKa' 1
2 [ToBTOpeHue Kypca "DnekTpoauHamMuka' 1
3 [ToBTOpeHue Kypca "DnekTpoarnHamMuka' 1
4 [ToBTOpeHue Kypca "DnekTpoauHamMuka' 1
5 IToBTOopenue Kypca "DieKkTpoauHamMuka" 1
6 IToBTOpeHne Kypca "DIeKTpoJuHaMuKa" 1
1.2. MarautHoe noJie (10 yacon)
7 B3auMopeiicTBUE MOCTOSSHHBIX MAarHUTOB M MPOBOJHUKOB € TOKOM. | 1
MaruautHoe nojie. ['unoresa Amnepa
8 BekTop marHutHON MHAYKIWU. [IpUHIKIT CyneproO3UIMU MarHUTHBIX mojel. | 1
JIMHMY MarHUTHOW MHIYKIIUU
9 MarauTHoO€ 1oJe MPOBOJIHUKA ¢ TOKOM. OnbIT Dpcreaa 1
10 | Cuna Amrepa, e€ HalpaBIICHHE M MOIYJIb. PelieHne 3amaq 1
11 | [IpumeHenue 3akoHa AMnepa. IJIEKTPOU3MEPUTEIbHBIE TPHUOOPHI 1
12 | Cuna JlopeHiia, e€ HanpaBiieHue U MOAYJb. [[BUKeHUE 3apsyKEHHOM YacTUIsl | 1
B OJIHOPOJIHOM MarHUTHOM IoJie. Pemienue 3a1au
13 | Pab6ora cunbl Jlopenna. Pemmenue 3amau 1
14 | MaruautHoe noJie B BeniectBe. DeppoMarHeTHKH, Napa- U JuaMarHeTHKU 1
15 | OcHoBHBIE CBOMCTBa peppoMarHeTKOB. [IpuMmeHenue GpeppoMarHeTukoB 1
16 | Pemenue 3amay nmo teme "Marautaoe mose" 1
1.2. DaexrpomaruuTHas uHaAyKius (10 yacoB)
17 | SlBnenue »dneKTpOMarHUTHOW WHAYKIMH. [loTok BekTOopa MarHuUTHOM | 1
uHaykiuu. 3J1C uHIyKIuu
18 | 3akoH 3JeKTpOMarHUTHOM MHAYKITMK Papajes 1
19 | Buxpeoe snekrpudeckoe noje. Toku dyko 1
20 | BJIC uHaYKIMH B IBHKYIIMXCS MPOBOJHUKAX 1
21 | Pemenue 3anau. [IpaBmio Jlenma 1
22 | UaayktuBHOCTE. KaTymika MHAYKTUBHOCTH B IIEMTH TOCTOSIHHOTO TOKA 1
23 | Asnenne camounaykiuu. DJIC caMOMHIYKITUN 1
24 | DHeprusi MAarHUTHOTO TMOJISl KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE T0JIe 1
25 | Pemenue 3amady. OO0oOmeHWe u cucTteMaru3anus 3HaHUW 1o Teme |1
"OnexkrpoauHaMuka’
26 | KonTposabHas pabota o TeMe "DiekTpoauHaMuka” 1
2. Koaedanus u Bosnbl (50 yacoB)
2.1. Mexanudeckue kojgedanus (10 yacon)
27 | KonebarenpHast cucrema. CBoOomHble  kosieOanms.  I'apmonmueckue | 1
KoJieOaHus
28 | Kunemarnueckoe 1 JUHAMHUYECKOE OMMCAHUE KOJIE0ATEIBHBIX IABKEHUI 1
29 | DHepreTu4eckoe OITHCaHUE. BriBon ITUHAMHYECKOTO orucanus | 1

rapMOHHYCCKHX KoJICOaHU M3 HX QHCPIrCTUYCCKOTO M KHMHCMATHYCCKOI'O




OIMNCaHMA

30 | AmMmuTyna u dhasa koyiedaHun 1

31 |Ilepmon um wyactora kKosebanuil. Ileprog mambpix cBOOOIHBIX KoseOaHMil | 1
MaTEeMaTUYeCKOro MasTHHKA. [lepros cBOOOAHBIX KoJeOaHWN TPYKUHHOTO
MasITHUKA

32 | 3aryxaromue koyie0anus. BeinyxaeHHbie Konebanus. Pesonanc 1

33 | ABTokosnebaHus 1

34 | Pemenue 3amau 1

35 | Ypok-koHdepernus — "MexaHudeckue ~— KojiebaHWS B MY3BIKQIBHBIX | 1
MHCTpyMeHTax"

36 | O0oO01eHne U cucTemMaTu3alys 3HaHui mo reme "Mexanndeckue konebanus" | 1

2.2. DJleKTpoMarHuTHble koJiedanus (10 yacoB)

37 | DOnexrpomaruuTHble  kosiebanus.  KoneGatenbHblii  KoHTYp. Dopmyna |1
Tomcona. CBsi3b aMIUIUTYBI 3apsifia KOHJEHCATOPA C aMILTUTYI0N CUJTBI TOKa
B K0JIe0aTeIbHOM KOHTYpE

38 | 3aK0H COXpaHEHMs PHEPTUH B UACATHHOM KOJeOATEIIbHOM KOHTYPE 1

39 | 3aryxaromnue AIEKTPOMATrHUTHBIC KoJIcOaHmsl. Brmayxnennsie | 1
DJICKTPOMArHUTHBIC KOJICOAHUS

40 | IlepemenHsbIit TOK. Pe3ucTop M KOHAEHCATOP B MU MIEPEMEHHOTO TOKA 1

41 | Karymika MHIYKTUBHOCTH B LIETIH NTEPEMEHHOTO TOKA 1

42 | 3akon Oma i 3JEKTPUUECKOM 1IeTH MEPEMEHHOT0 TOKa 1

43 | MomHOCTh TEPEMEHHOTO0 TOKa. AMIUIUTYJHOE W JeHCTBylolee 3HadeHue | 1
CWJIbl TOKA ¥ HAIIPSHKCHUS

44 | Pe3oHaHC B JICKTpHUYECKOM 1ienu. Pemenue 3agau 1

45 | Upeansuwiif Tpanchopmarop. IlpousBoactBo, mnepegaya u mnotpebieHue | 1
DNEKTPUYECKOW DHEPruu. OKOJIOTMYECKHE PHUCKH TIIPU  ITPOU3BOJCTBE
anekTposHeprun. KynpTypa UCIoIh30BaHUS SJICKTPOIHEPTHH B TTIOBCEIHEBHOM
KU3HH

46 | O6oOmenne W cucTeMaru3anus 3HaHUM 1o Teme "JiekTpoMmarHutHeie | 1
Kosebanus"

2.3. MexaHu4ecKkue M 3JIeKTPOMArHUTHbIE BOJIHBI (10 yacoB)

47 | MexaHuueckue BOJIHbl. XapaKTEPUCTUKU MEXaHUYECKUX BOJIH 1

48 | CBoiicTBa MEXaHMYECKUX BOJTH 1

49 | 3Byk. XapaKTepUCTHKHU 3BYKa 1

50 | Mudpassyk u yapTpa3Byk. lllyMoBoe 3arpsi3HeHHE OKPYKAIOIIECH Cpeibl 1

51 | Pemenue 3a1a4 1

52 | DnekTpoMarHuTHbHIC BOIHBL. M3iTydeHne 2JeKTPOMarHUTHBIX BOJIH 1

53 | DHeprus 2JIeKTpOMarHUTHBHIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH 1

54 | llkana 3neKTpPOMArHUTHBIX BOJIH. [IpMMeHeHHe 3JeKTpOMarHUTHBIX BOJH B | 1
TEXHUKE U OBITY

55 | [IpuHIUIIBI paguoCBs3u U TeneBuaeHUs. Paauonokamus. DiaekTpoMariutHoe | 1
3arpsAA3HEHUE OKPYKAIOLIEH CPEbI

56 | KonTtpoarHas pabota o teme "Konebanusi u BOJHBI" 1

2.4. Onruka (20 yacoB)
57 | Cer. 3aKOH NPSAMOJIMHEHHOTO PaCIPOCTPAHEHUS CBETA 1
58 | Pemenue 3a71a4 Ha NMPUMEHEHUE 3aKOHA MPSMOJMHEHHOT0 pacmpocTpaHeHus | 1




CBCTAa

59 | Orpaxenue cBera. [lmockoe 3epkano. Chepudeckoe 3epkajio 1

60 |IIpenomnenue cBeta. AOCOMIOTHBII W  OTHOCHTENBHBIM  MmOKa3arens | 1
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroa mojgHoro
BHYTPEHHETO OTPAKCHUS

61 | Pemienue 3aja4 Ha MPUMEHEHHUE 3aKOHOB OTPAXKCHUS M MPEJIOMIICHHUSI CBETa 1

62 | Xon myueit B mpusme. Jucnepcusi cBera. CrnoxkHblii coctaB Oenoro csera. | 1
IlBeT

63 | JIunzel. DOKyCHOE pacCTOSIHUE U ONITUYECKAs CHJIA JIMH3bI 1

64 | IloctpoeHue n300paKeHNH B TUH3AX M UX CUCTEMaX. Y BEJIMUCHUE JIMH3bI 1

65 | Pemenue 3amad Ha moCTpOSHUE N300paKESHHM, ITOYyYaeMbIX C IIOMOIIBIO JIHH3 | 1

66 | I'ma3 kak omTuyeckas cuctema 1

67 | Pemenue 3anau. [lpenensl MpUMEHUMOCTH T€OMETPUUECKOM ONTUKH 1

68 | CkopoCTh CBETa U METO/JIbI €€ U3MEPEHUS 1

69 | lucnepcus ceera. IHTepdepeHius crera 1

70 | KorepeHTHBIE HCTOYHUKH. Y CJIOBHUS HAOFOICHHSI MAKCHUMYMOB 1 MUHUMYMOB | 1

71 | Ilpumenenue unrepdepeniuu Penienue 3anau 1

72 | Indpakmus cBeta. Judpakmumonnas pemérka. YcmoBue HaOmoaeHus |1
IJIaBHBIX MAKCUMYMOB

/3 | Pemenue 3a1a4 1

74 | TlonepeunocTh cBeTOBBIX BOJIH. [lomsipu3anus cBera. Pemenue 3amau 1

75 | CBeroBnbie siBjicHHs B mpupoje. O0o0IeHne U cucreMaTu3anus 3HaHui 1o | 1
teme "Ontnka”

76 | KonTponpHas pabota mo teme «OnTukay 1

3. OcHOBBI CHIENHAJILHOI TEOPUH OTHOCHTEJIbHOCTH (4 yaca)

77 | I'panuibr IPUMEHUMOCTH KJIACCUYECKOMN MEXaHUKHU. 3akonsl | 1
AJIEKTPOJUHAMUKHN U MPUHIUIT OTHOCUTENbHOCTU. [locTymnarsl cnienuanibHON
TEOPUH OTHOCHUTEIIbHOCTH

78 | IIpoctpancTBeHHO-BpemMeHHOW  mHTepBas.  [IpeoOpazoanusi  Jlopenma. | 1
Ycnosue npuduHHOCTH. OTHOCHUTEIHHOCTh OJHOBPEMEHHOCTH. 3aMeNJieHUe
BPEMEHHU U COKPAIICHUE JITTHHBI

79 | DHeprusi ¥ UMITYJIbC PENATUBUCTCKON YaCTHUIIBI 1

80 | CBs3b Macchl ¢ PHEPTUEH M MMITYJIbCOM PENIATUBUCTCKON YacThllbl. DHeprus | 1
TTOKOSI

4. KsanrtoBas ¢pusuka (24 yaca)
4.1. KopnyckyJsipHO-BOJIHOBOI# ayajau3m (12 yacoB)

81 | PaBHOBeCHOE TEIJIOBOE U3JIyYeHHE. 3aKOH cMeleHus Buna 1

82 | I'mmotesa M. I1nanka o kBaHTax. @OTOHBI 1

83 | DHeprus u umMnyansc GoToHa 1

84 | ®ororddext. Onbithl A. I'. Cronerosa. 3akoHsl poTodpdekra 1

85 | YpaBuenue Oiinmreiitna s dortodddexra.  "Kpacnas  rpanuma” | 1
dboTorpdekra

86 | JlaBmenue cBera. OnwiTel I1. H. JIeGeneBa 1

87 | BoxHoBsie cBoiicTBa yacTtuil. Bomnsl ge bpoiins. J{nuna Bomnsl ae bpoiinsg u | 1
pa3Mepbl 001aCTH JIOKAJTU3AIMH JIBHKYIICHCS YaCTHIIBI

88 | KopnyckyJisipHO-BOJIHOBOM JyaJIM3M 1




89 | ludpaxiiust 3JIeKTPOHOB Ha KpUCTaJLIaxX 1

90 | Cnenuduka maMepenuii B Mukpomupe. COOTHOLIEHUS HeompeneiaéHHocTeit | 1
I'eiizenbepra

91 | Pemenue rpaduuecKux U pacueTHHIX 3a/1a4 1

92 | KoutponwHas pabota o temam: "OcHoBel CTO", "KopnyckynsapHo-BosHOBOH | 1
Jayanuzm"

4.2. ®duszuka atToma (6 yaco)

93 | OmpIThl MO HCCIENOBAaHUIO CTpoeHus aroMa. IlmaHerapHass mojens atoma |1
Pesepdopna

94 | Ilocrynatel bopa 1

95 | Bunsl cnektpoB. CieKTp ypoBHEH SHEPTUU aTOMa BOJOPOIa 1

96 | CnoHTaHHOE U BBIHYXJICHHOE M3TyYCHHE CBETa 1

97 | Jlazep 1

98 | O0o01IeHNe U cucTeMaTu3alysa 3HaHui o teMe "dusnka atoma" 1

4.3. Du3zuKa aTOMHOIO0 siIpa U 3JIeMeHTAPHBIX YacTull (6 YacoB)

99 | Hyknonnas Mmozaenb siapa I eiizenOepra-MBanenko. 3apsa u maccoBoe 9ucio | 1
sapa. M3otombl. PamnoakTHBHOCTD

100 | 3akon pammoakTHBHOTO pacmama. CBOWCTBa MOHM3HPYIOMIETO H3IydeHwHs. | 1
BrvsiHME pagrioaKTUBHOCTH Ha JKMBBIC OpraHu3MbIL. Jlo3umeTpus

101 | DHeprust cBs3W HYKIOHOB B sijpe. Saepueie cuibl. [edext maccwl smpa. | 1
S nepHble peakiuu.

102 | SAAnepubie peaxTopbl. [IpobOiieMbl ympaBiIsieMOTO TEPMOSAEPHOrO CHHTE3a. | 1
DKOJIOTUYECKHE ACTIEKThI PA3BUTHS SIACPHON DHEPTETUKH

103 | MeTo/1bl perucTpalyy U UCCICOBAHMS DJIEMEHTAPHBIX YACTHII. 1

104 | ®ynnameHTanbHbIE B3aMMOJICHCTBHs. bapHoOHBI, ME30HBI W JIEONTOHHIL | 1
[IpencraBnenune o CrangaptHor Monenn. KBapk-riatooHHas MOAENb aJpOHOB.
@usuka 3a npenenamu CraHmapTHoM Mogaenu. T€mHas martepuss U TEMHAs
sHeprusd. EqMHCTBO pu3nyeckoi KapTUHBI MUPA.

5. DJeMeHTbI ACTPOHOMMHU U acTPo(u3nku (6 4acoB)

105 | Drambl pa3BUTHS aCTPOHOMHUHU. 3HayeHUE acTtpoHomuu. I[IpumenumocTs |1
3aKOHOB (DM3HKU JIs1 OOBSICHEHUS TIPUPOJIbI KOCMHUUECKHX 00BEKTOB. MeToIbl
aCTPOHOMHUYECKUX HccheaoBaHnil. COBpEeMEHHbIE ONTHYECKHUE TEJIECKOIbI,
PaJMOTENECKOIbI, BHEATMOC(epHasi aCTPOHOMUS

106 | Bun 3Bé3mnoro HeOa. Co3Be3amsi, SpKUe 3BE3ABI, IUIAHETHI, WX BUIUMOE | 1
JIBIDKCHUE

107 | Conneunas cucrema. Connime. ConmHedHass akTUBHOCTh. Mcrounuk sHeprum | 1
ConHua u 3BE31.

108 | 3BE3b1, UX OCHOBHBIE XapaKkTepucTUku. Jlmarpamma "crieKTpaibHbIi Kiacc — | 1
CBETHUMOCTB" 3Be€3/1bl TJITABHOW MOCJIEN0BATEILHOCTU. BHyTpeHHEe CTpoeHHe
3B€31. CoBpeMeHHbIE MTPEICTABICHHS O MIPOUCXOKACHUHU U 3BoJfounn CoHia
Y 3BE3/1. DTanbl )KU3HU 3BE3]]

109 | Mueunsrit Ilyte — Hama [Nanaktuka. Tunsl ranaktuk. YE€pHble AbIPHI B aapax | 1
raiakTuK. Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. Teopus
bouibiioro B3peiBa. PenukToBOE H3MyUYeHUE

110 | Macmirabnass  crpyktypa Bcenennoit. Meraranaktuka. Hepeménnsbie | 1

po0JIeMbl ACTPOHOMUHU

6. ®uznueckuii npakTukym (10 yacon)




111

®dusnueckuii npakTMKyM 1o TeMe '"MccienoBaHMe MarHUTHOIO —IOJIS
noCTOSTHHBIX MarHUTOB" wnu "HccnenoBaHue CBOMCTB (peppoMarHeTUKOB"
win "HccnenoBanue OEeMCTBHS MOCTOSIHHOTO MAarHWTa Ha paMKy ¢ TOKOM HJIU
"U3mepenune cunbl Amnepa" win "M3ydyeHne 3aBUCUMOCTH CHIIBI AMIiepa OT
cuibl Toka" win "OnpeneneHue MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHHUS
cuibl Amnepa"

112

dusnueckui MPaKTUKYM 10 TEME "UccaenoBanue SIBJICHHS
AJEKTPOMArHuTHOM MHAYKIMU" win "OnpenesieHue HHAYKIHU BUXPEBOIO
MarauTHoro mons" wunu "MccnemoBaHue SIBICHUST CAMOWHAYKIMH' WU
"COopka MOJIeJIH IIEKTPOMArHUTHOTO TeHeparopa”

113

Oduznueckuit mnpakTukym 1o Teme "M3mepenue mnepuoga CBOOOAHBIX
KOJIeOAHUM HHUTSHOTO W TPYXHMHHOTO MasTHUKOB" wiu "IIpeoOpazoBaHue
SHEPI'UM B MPYKUHHOM MasTHUKE"

114

duznyeckuil MpakTUKyM 1o teme "lMccienoBanne NepeMEHHOrO TOKa 4epes
MOCJIEIOBATEIBHO COEIMHEHHBIE KOHJIEHCATOp, KATYIIKy M pPe3ucTop’ uim
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOTO ToKa"

115

@u3nuecKkuil MpakTUKyM 1o teme "M3ydenune napaMeTpoB 3ByKOBOW BOJIHBI"

116

Ou3nyeckuid MpakTUKyM 1o TeMe '"M3MmepeHue mnokaszarelsisi MpeIoMIICHUS
crekia" wian "llonmydenue n300pakeHUsT B CHUCTEME M3 TUIOCKOTO 3epKajia H
JIAH36I"

117

duznyeckuil npakTukym no teme "lccnenoBanue 3aBUCMMOCTH (POKYCHOTO
paccTosiHMSL OT BellecTBa (Ha mpumepe Xuakux JuH3)" win "H3Mepenue
(hOKYCHOI'0 pacCTOSIHUSI pacCEUBAIOIIUX JUH3"

118

®duznyeckuii  OpakTUKyM 1o  Teme  'HaOmronmenume — nudpakimm,
uHTep(epeHIIU U oJisipu3aluu cBera’”

119

®dusuvecknii MpakTUkyM 1o Teme "OmnpenencHue UMIYJIbCa W DHEPTUU
PEISATUBUCTCKUX dYacTUIl (1Mo (oTorpadusiM TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHUTHOM MoJje)"

120

@usnueckuil NpakTUkyM Mo teMe "M3mepeHue noctosiHHOM Ilnanka Ha
ocHoBe wuccienoBanus Gororddexra" wim "HccrenoBaHue 3aBUCHUMOCTH
CUJIBI TOKA Y€pe3 CBETOANO OT HalpsDKEeHUs "

7. Obo6mawiee nopropenne (10 yacon)

121

O06o0uieHne u cucremarusanusi 3HaHuM. Ponb ¢usmueckoil Teopuu B
dbopMupOBaHUM MPEACTaBICHUNA O (U3NUECKON KapTUHE MHUpa, MECTO
¢u3znyeckoil KapTHUHbI MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOJIE

122

O0001eHre 1 cucreMarus3anusd 3Hanuii no reme "Kunemaruka"

123

O06001eHne 1 cucTeMaTu3anus 3HaHui 1o teme "J[mHamuka"

124

O06006menne u cucteMaru3anus 3Hannii o reme "Cratuka TBepAoro rtena'

125

OO06o001IeHre U cucTeMaTu3alus 3HaHUM 1Mo Teme "3aKOHbl COXpPaHEHMs B
MexaHuke"

S

126

O600uieHne u cucreMaruszanusi 3HaHuil 1o Teme "OCHOBBI MOJEKYJSIPHO-
KHMHETUYECKOU Teopun”

127

O06o001meHue u cuctemMaTu3anus 3HaHui o teme "Tepmonunamuka. TermtoBbie
MaIuHbI"

128

OO6o0meHne U cucTemMaTu3anus 3HAHUW MO Teme "ArperatHble COCTOSHHUS
BeuecTBa. Pa3oBble Mepexoanl”




129 | OGo6mIeHNe U cucTeMaTH3alys 3HaHUH 1o Teme ""DeKTpudeckoe noie" 1

130 | O606menne wu cuctematusanus 3HaHmd 10 TemMe "[locTosHHBIA | 1
ANEKTpUUYECKUH TOK U TOKH B pa3auyHbIX cpeaax’

131 | PezepBHbiii  ypok. OO000meHMe # cuUcTeMartu3alusi 3HaHui 1o Teme | 1
"MaruuTHOE 1noJie ¥ JEKTpOMarHuTHas UHAYKIHs'"

132 | PezepBHbiii  ypok. OO0o00meHMe # cuUcTeMaTu3alsi 3HaHui 1o Teme | 1
"MexaHW4YeCKHe U JICKTPOMAarHuTHbIE KojieOaHus"

133 | PezepBubiii  ypok. OO00O0meHne # cuUcTeMaTtW3alus 3HaHWA 10 Teme | 1
"MexaH4eCKHUEe U JIEKTPOMArHUTHbIE BOJIHBI'"

134 | Pe3epBHbIii ypok. O000meHre 1 cucTeMaTn3anus 3Hanui no teme "Ontuka" | 1

135 | Pe3epBHubiii ypok. O0001IeHne U cucTemMaTu3anus 3HaHui 1o teme "OcHoBbI | 1
CTO"

136 | PezepBubiii  ypok. OO0o00meHMe # cuUcTeMaTu3alus 3HaHUi 1o Teme | 1
"KopnyckyJisipHO-BOJTHOBOM J1yanu3m"

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136




y4eOHO-MeToAuYecKoe odecneuyeHrne 00pa3oBaTeJIbHOI0 mpomecca
o0s13aTesIbHBbIE Y4eOHble MATEPHAJIBI I 00yYAI0LIEerocs

» ®usuka, 10 knacc/ KacesanoB B.A., O0111ecTBO ¢ OrpaHUYECHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M3aaTenbCTBO
«IIpocBemieHue»

» ®usuka, 11 knacc/ KacwsinoB B.A., O0111ecTBO C OrpaHMYEHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkuinmonepHoe o0uectBo «M31aTenbcTBO
«IIpocBemienue»

MeTOAUYECKHE MATEPHUAJIbI ISl YYUTEJIs

— Owusuka. YrinyOiaeHHbIl ypoBeHb. 10 kiacc. MeTtoauueckoe nocooue.
KacestnoB B.A. Mcrounuk: https://rosuchebnik.ru/product/fizika-uglublennyy-
uroven-10-klass-metodicheskoe-posobie/

— Owusuka. YrinyOiaeHHbIH ypoBeHb. 11 kiacc. Metoauueckoe nocooue.
KacwstHoB B.A. McTounuk: https://rosuchebnik.ru/product/fizika-uglublennyy-
uroven-11-klass-metodicheskoe-posobie/

— ®usuka... YruoyoneHHslit ypoBeHb 10 kinacc. KonTponbHbIe pabOTHI
Beptukans Kacesnos B.A., Momeiiko JLIL., Par6uns E.O. UcTouHuk:
https://rosuchebnik.ru/product/fizika-uglublennyy-uroven-10-klass-kontrolnye-
raboty-416567/

— ®usuka. YriyoneHnsiii ypoBeHsb. 11 kiacec. KoHTposibHBIE paOOThI
Beprukans Kacesros B.A., Momeiiko JLIL., Par6uns E.O. UcTouHuKk:
https://rosuchebnik.ru/product/fizika-uglublennyy-uroven-11-klass-kontrolnye-
raboty-420915/

— Owusuka. ba3zoBbiii 1 yriyoneHHbIi ypoBHH. 10 kiace. JunakTudeckue
marepuaiabl ABTop Mapon A.E., Mapon E.A. cTouHuK:
https://rosuchebnik.ru/product/fizika-10-klass-didakticheskie-materialy/

— ®usuka. ba3oBslii 1 yrinyoneHHbii ypoBHU. 11 knace. J(unakruueckue
marepuanbsl ABTop Mapon A.E., Mapon E.A. Vcrounuk:
https://rosuchebnik.ru/product/fizika-11-klass-didakticheskie-materialy-425162/

uudposBbie 00pa3oBaTe/ibHbIE PECYPChl U PeCYPChl CeTH HHTEPHET

2. https://7-11.pd/7-11.html

3. http://class-fizik.ru/v11.html

4. https://seninvg07.narod.ru/004 fiz prez m 10.htm
5. https://lesson.edu.ru/catalog
6
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. bubmmoteka L1OK: https://resh.edu.ru/
. Buprtyanbshbie maboparophbie paboTsr: https://efizika.ru
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https://rosuchebnik.ru/product/fizika-uglublennyy-uroven-10-klass-kontrolnye-raboty-416567/
https://rosuchebnik.ru/product/fizika-uglublennyy-uroven-11-klass-kontrolnye-raboty-420915/
https://rosuchebnik.ru/product/fizika-uglublennyy-uroven-11-klass-kontrolnye-raboty-420915/
https://rosuchebnik.ru/product/fizika-10-klass-didakticheskie-materialy/
https://rosuchebnik.ru/product/fizika-11-klass-didakticheskie-materialy-425162/
https://7-11.рф/7-11.html
http://class-fizik.ru/v11.html
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://efizika.ru/

