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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHUM W TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTebHOM MporpaMmsl, peactaBieHHbIX B PI'OC COO, a Takxke
c yuéroMm (enepanbHOii paboyeil mnporpammbl BocnutaHus W KoHuenuu
npenojiaBanus yueobHoro npenmera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoii @eaepannu, peaim3yomuX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT 00s13aTeabHOE MPEAMETHOE COJIEPKAHUE,
yCTaHABJIMBAET IIOCJIEAOBATEIBHOCTh HW3YYEHUSI TEM M pa3leioB y4eOHOro
npeaMeTa ¢ Y4ETOM MEXMPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3CH, JIOTUKH
yueOHOro mpoiiecca, BO3pacTHbIX ocoOeHHocTel oOyuaromuxcs. [Iporpamma mo
dbusnke ma€T MpeacTaBICHUE O LENAX, COACpKaHuH, OOIIe cTpaTeru 00y4deHus,
BOCITUTAHUS U Pa3BUTHA 00YYAIOIIUXCS CPEJICTBAMU YueOHOTo TipeaMmeTa « Du3ukar
Ha yriay0iaEHHOM YPOBHE.

N3yuenune kypca ¢u3uku yriayOJaEHHOrO YpPOBHSI MO3BOJSET pPEan30BaTh
3a1auu MpodecCUOHANbHOW OpUEHTAIMHU, HAIIPABJICHO HAa CO3JaHUE YCIOBHM i
NPOSIBIICHUSI CBOMX HWHTEIJICKTYyaJbHBIX W TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaronmcsi, KOTOpble HEOOXOAUMBbI JUIsl MPOAOKEHHS 0Opa3oBaHHsS B
Oopranm3aiusx MNpodecCHOHaIBLHOrO0 O0pa3oBaHUs IO pa3IHYHbIM  (U3HUKO-
TEXHUYECKUM U WHKEHEPHBIM CITCIIUATBLHOCTSIM.

B nporpamme mo (¢u3MKe ONpeAeNsioTCs IUIAHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS Kypca (PU3MKH Ha YPOBHE CPEIHETO O0IIEero o0pa3oBaHus: JIMIHOCTHBIC,
MeTanpeJMeTHbIe, MpeaMeTHole (Ha  yrayOonéHHom  ypoBHe). Hayuno-
METOJ/IOJIOTUYECKOM OCHOBOM JJisi pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM,
METanpeJMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOy4YaloIIUXCsi, OCBOMBIIUX
nporpamMmy o (pu3uke Ha YpoBHE CpeAHEro o01Iero oopazoBaHus Ha yriyoJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

[Iporpamma 1o gu3uKe BKIIOYAET:



IUTAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (U3MKKM Ha yriyOiaéHHOM
YPOBHE, B TOM YHKCJI€ IPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00y4EHUS;

coziepkanue yueoHoro npeamera «Dusukay mo rogam o0ydeHusl.

du3nka Kak Hayka o HauOolsiee OOIIMX 3aKOHaX MPUPOJbI, BHICTYIAs B
KayecTBe y4eOHOro mpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatonieM Mupe. LIIkonpHbIN Kypc GU3UMKHA — CUCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbusuyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE U AKTHUBHOE
npuMeHeHrne (U3NYECKUX 3HAHWHM OMPENeNnsIo Xapakrep W OypHOe pa3BUTHE
pa3HoO0pa3HBIX TEXHOJIOTHH B Chepe FIHEPreTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJlyYEHHUs HOBBIX MaTepuajoB C 3aJlaHHbIMM cBoWcTBaMu. M3yuenue Qusuku
BHOCHUT OCHOBHOM BKJaJ B (pOPMUPOBAHUE €CTECTBEHHO-HAYUHON KapTUHBI MHUpA
oOyyarorierocsi, B GOpMUpPOBaHUE YMEHUN MPUMEHSITh HAYYHBIM METOJ MO3HAHUS
IPU BBIMOJIHEHUU UMU YUYE€OHBIX UCCIIEIOBAHU.

B ocHoBY Kypca (u3uku Ha ypoBHE CpeTHEro o0LIero oopa3oBaHus MOJI0KEH
PAI UAEH, KOTOpbIe MOXKHO paccMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOESHHUSI.

Hoea uenocmuocmu. B COOTBETCTBUM C HEU KYypC SIBJISIETCSA JIOTMYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepuai U3 BCEX paslieioB (PM3HUKH, BKIIOYAET Kak
BOIIPOCHI KJTACCUYIECKOM, TaK M COBPEMEHHOMN (hH3HKHU.

Hoesa cenmepanuzayuu. B coOTBETCTBUM C HEWl MaTepual Kypca (U3UKA
o0beMHEH BOKpYr (u3uueckux Teopuid. Beaymmm B Kypce sBisercs
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanvzauyvs NpPeanojaracT UCIOJIb30BAHUE
T'YMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKd, OCMBICICHHE CBS3H Pa3BUTHUS
(Gu3KKHU ¢ pa3BUTHEM OOLIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU

U HKOJIOTHYECKUMU MTpoOIeMaMu.



Hoen npuxknaonoii nanpaenennocmu. Kypc ¢puzuku yriyOoiEHHOTO YpOBHS
IpeanojaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
NPWIOKEHUN W3YYEHHBIX Teopuil u 3akoHOB. [Ipum »TOM paccMarpuBarOTCs Ha
YpOBHE OOHIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoen Ikonocuzauyuu peanusyercs TMOCPEICTBOM BBEICHHUS JJIEMEHTOB
COJIep)KaHusl, TMOCBSMIEHHBIX JKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJIOTHH, a TaKXe OOCYKICHUS
po6JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

OcBoeHHE COePIKAHMS IIPOTPAMMBI IO (PU3HKE JOHKHO OBITH IIOCTPOSHO Ha
MPUHITMIIAX CHCTEMHO-JEATEIbHOCTHOTO noaxoaa. Jis gusuku peanuzamus 3THX
MPUHITMTIOB 0a3UpyeTCs Ha MCIOIB30BAHUH CAMOCTOSTEIIBHOTO SKCIIEPUMEHTA KaK
MIOCTOSTHHO JIeHcTBYIoero ¢akropa ydeOHoro mporecca. s yriyOonéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHMYECKOTO SKCIIEPUMEHTA,
BKJIFOYAIONIETO (PPOHTAJIbHBIC YYCHHUYCCKHE ONBITHI IMPU HM3YYCHHH HOBOTO
Marepuaia, JaboparopHble pabOThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3aiuu GU3n4ecKoro nNpakTukyma. B nepBoM ciyyae npakTUKyM
npoBoauTcst ymbo B koHe 10 u 11 kimaccoB, nubO mocie MepBOrO M BTOPOIO
MOJIYTOJIUH B KaXKIOM M3 3TUX KJaccoB. BTopoit cmocob — 3To mHTerpamusi padot
IpaKTHKyMa B CHCTEMY J1a00OpaTOPHBIX pabOT, KOTOpPbIE MPOBOASTCS B Ipolecce
uzyueHusi pazzaena (temsl). [Ipu 3TomM mojx paboTramu MpakTUKymMa MOHUMAETCA
CaMOCTOSITEJIbHOE ~ HCCJIEOBAaHUE, KOTOPOE TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOr0, 0000IMIEHHOTO BUIAa 0€3 MOIIaroBON MHCTPYKIIHH.

B nmporpamvMe mno (Qu3uMke cucTeMa YYEHHMYECKOTO HSKCIEPUMEHTAa,
7ab0paTOpHBIX pabOT M MpaKTUKyMa MpEJICTaBlIeHa €MHBIM IepedHeM. Bnidop
TEMAaTHUKHU IS 3TUX BHJIOB YUCHHUYECKUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTEIBLHOrO MpOoIecca UCXOAS U3 OCOOCHHOCTEH TOYPOYHOTO
IUTAHUPOBAHUSI W OCHallleHus1 KabuHeta @u3uku. [lpm sToM obOecrnieunBaeTcs

OBJIaACHUC O6y‘-Ia}OH_II/IMI/IC$I YMCHUAMHU IIPOBOAUTL TIIPAMBIC W KOCBCHHBIC



U3MEPEHHsI, UCCIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYMH U MOCTAHOBKY
OIBITOB IO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHue yAensieTcs pelieHuIo pacu€THBIX M KAUeCTBEHHBIX 3a]1a4.
[Ipu 3TOM A1 pacyETHBIX 3aJ1ay TPUOPUTETOM SIBIISIIOTCS 3a]1a4M C SIBHO 3aJ]aHHOM
Y HESIBHO 33JJaHHOMN (DU3MYECKON MOJIEIbIO, TTO3BOJISIIONINE TPUMEHSATh U3yUYECHHbIE
3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOI0 paszfena Kypca, TaKk U HUHTErpUpys
IPUMEHEHUE 3HaHUU U3 Pa3HbIX pa3aeioB. /s kaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIFOTCS  3aJlaHud  Ha OOBACHEHHE/NpeICKa3aHue NPOTEKaHUs (PU3HMUYECKUX
SIBJICHUW M TIPOIIECCOB B OKPYXKAIOLIEH XKU3HU, TpeOyrolme BbiOopa (HU3NUYECKOM
MOJIENIN JJISl CUTYalluy IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

JleMoHCTpalMoHHOEe 000pyJoBaHue (OPMHUPYETCSI B COOTBETCTBUU C
OPUHLMIIOM MHHHMAJIbHON JOCTaTOYHOCTH U  00OECHeuyMBaeT IOCTaHOBKY
INEPEYUCIICHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAalMi s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBICHUH H  MPOIIECCOB, OMIUPUYECKUX U
(dyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe oOOpynOBaHWE I YYEHUUYECKHX TMPAKTUYECKUX paboT
dopMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJIHOT'O KOMILJIEKTA Ha IBYX 00YyYaroLUXCsl.

OCHOBHBIMU HENIIMU U3YUYCHUS (PU3HKHU B 0OIIEM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHHEe HUHTEpeca W CTpEeMJICHHsS OOYydYaloUMXCsi K HAyYHOMY
U3YYEHUIO MPHUPOJABI, PA3BUTHE HX HMHTEIUIEKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUN O HAyYHOM METOJE MO3HaHUS U (PopMUpPOBaHUE
UCCJIeI0BATENIHCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMHpOBaHHUE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHUs] OCHOB
CTpPOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dhopMupoBaHUE YMEHUMN OOBSICHSTH SABJICHUS C UCIOJIb30BaHHEM (PU3UUECKUX

3HAHUU U HAayYHBIX JOKa3aTCJILCTB,



dbopMupoBaHUEe MpPEACTAaBICHUN O Poau (U3UKH [ Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

pa3BUTUE  TMpPEACTaBICHUM O  BO3MOXKHBIX  chepax  Oynaymien
npo(eCCUOHATIBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3UKOM, MOATrOTOBKA K
JajibHeNeMy 0Oy4EeHHUIO B 3TOM HaIPaBJICHUU.

JlocTikeHre 3TUX LieNiel obecrieunBaeTcsl PEIIeHHEeM CIeIYIOIUX 3a/ay B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEr0 O0IIero 0oOpa3oBaHus:

NpuoOpETEeHNE CUCTEMbI 3HAHUI 00 00IIMX (PU3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHUsAX,  BKJIKOYAs  MEXaHUKY,  MOJIEKYJSIpHYI0  (pHU3HKY,
AJIEKTPOJAMHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI aCTPOPU3UKU;

dbopMupoBaHUE YMEHUN IPUMEHSTh TEOPETUUECKHUE 3HAHUS JIs1 OOBSICHEHMUSI
(¢u3nyecKux SIBICHUNH B MPUPOAE U JUISI NMPUHATHS NPAKTUUECKUX PELICHUH B
IIOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3IMyHbIX 337ad C SBHO 3aJaHHOU
bu3nyeckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOUIUX CAMOCTOSITEIIbHOE CO3/IaHHE
du3znyeckol MoJenH, aJeKBaTHOW YCJIOBHSM 3a/Jaud, B TOM YHCIE 3a/1ay
UHKXEHEPHOI'0 XapaKTepa,

NOHMMaHuE (PU3NYECKUX OCHOB M NPUHIIMIIOB JEUCTBUS TEXHHUUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX IIPOLECCOB, UX BIMSHHS Ha OKPYKAIOUIYIO CPENy;

OBJIAJICHHE METOJIaMH CaMOCTOSITEIbHOIO IIJIJAHUPOBAHUS W IMPOBEICHUS
(GU3NYECKUX OKCIEpUMEHTOB, aHajin3a MW HUHTepIperauud uHGpOpMaIuy,
ONpEIEIEHUS JOCTOBEPHOCTH ITOJIYYEHHOTO PE3YJIbTATA;

CO3JaHUE YCIOBUHM MU PAa3BUTHsS yMEHUN IPOEKTHO-HCCIIENOBATEIIbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH;

pa3BUTHE UHTEpECa K chepaM poeccHOHaNbHOMN 1€ATEIbHOCTH, CBSI3aHHON
¢ GhuU3HKOIA.

B coorBerctBun ¢ tpeboBanusmMu OPI'OC COO yrinyOn€HHBIH ypOBEHb

u3ydyeHus yueOHoro mpeamera «®PusMka» Ha YpOBHE CpPEOHEr0 OOILIEro



oOpa3oBaHHsi BbBIOMpaeTCsd OOYYAIOIIUMUCS, TUIAHUPYIOLIUMH MPOJIOJKEHUE
00pa3oBaHUsI MO CIEUATBHOCTIM (PUZHKO-TEXHUYECKOTO MPOQUIISL.

Ha uzyuenue pusuku (yriy0n€HHBIN ypOBEHb) HA YPOBHE CPETHETO OOIIEro
obpazoBanus orBoauTcs 340 yacoB: B 10 kmacce — 170 yacoB (5 yacoB B HEJ/IEIIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJICIIIO).

[Ipennaraembrii B mporpamme mo (u3mke mepedeHb Tab0paTOPHBIX U
NPAaKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTENb JENaeT BBIOOP
IOpOBEJCHHUS J1a0OpATOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaITBHBIX

0COOEHHOCTEHN 00yYarOIIMNXCS.



COAEPXKXAHUE OBYUEHUSA

10 KUIACC

Paznen 1. HayuHnblii MeTO O3HAHMSI IPUPO/BI.

®duzuka — pyHaaMeHTalIbHAs HayKa O npupojie. HayuHblil MeTO] MO3HAHUS U
METO/Ibl UCCJIeIOBaHUS (PU3NYECKUX SBJICHUU.

DKCIIEpUMEHT U TEOpHus B Ipollecce Mo3HaHus npupoabl. HabGmonenue u
AKCIIEPUMEHT B (PU3HUKE.

CnocoObl u3MepeHusi (PU3NUEeCKUX BEJIUYMH (AHAJIOTOBBIE U IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBHIE CUCTEMBI).

[TorpemHocTrt  W3MEpeHWN  (PU3NYECKHX BEeTUYMH  (a0CONIOTHAs U
OTHOCHUTEJIbHASA).

MonenupoBanue GpU3NYECKUX SBJICHUN U TPOLIECCOB (MaTepuaabHas TOUYKa,
a0COJIIOTHO TBEPI0E TEINO, UeATbHAS KUIKOCTh, UCANbHBIN ra3, TOUCYHBIN 3apsi).
['unoresa. duznveckuit 3aK0H, TPAHUIIBI €ro TpUMEeHUMOCTH. Dusndeckas Teopus.

Ponp u mecto Pusuku B GOpMUPOBAHUM COBPEMEHHON HAyUYHOW KapTHUHBI
MHpa, B MPAKTUYECKON JIEATEIbHOCTHU JIIO/ICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3MepeHnue cuiibl TOKa M HANpPsDKEHUS B IEMU IOCTOSIHHOTO TOKa MpHU
TTOMOIIY aHAJIOTOBBIX U ITU(POBBIX N3MEPUTEITHHBIX TPHOOPOB.

3HaKoMCTBO ¢ nudppoBoi Jabopatopueit mo ¢usuke. [Ipumepsl nsmepeHus
(bU3HYEeCKUX BEIMYUH TP MTOMOIIM KOMITHIOTEPHBIX JATYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe amxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBUXKEHMS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1aud MEXaHHUKHU.

Pannyc-BeKTop MaTepuaJibHOM TOYKH, €r0 MPOEKIMM Ha OCHU CHCTEMBI

KoopauHar. Tpaekropus.



Ilepemerienue, CKOpPOCTh (CpeHssi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M
YCKOPEHUE MaTepUaibHOW TOYKHM, UX MPOEKIUU HAa OCHU CHUCTEMbl KOOPIWHAT.
CioxxeHue nepeMeIeHni U CI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U TTyTH MaTepUAIbHOW TOYKU OT BPEMEHHU U UX
rpaduku.

CBobOosHOE majzeHue. YCKopeHue CBOOOAHOro majaeHus. JIBuxkeHue Tena,
OpOIIEHHOTO TMOJI YIJOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U
YCKOPEHUSI MaTepUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.

KpuBonuneiinoe paBwxkeHwe. JIBUKEHHE MATEPUAIBHOW TOYKH IO
OKPY>KHOCTH. YTJOBasi M JIMHEWHas cKopocTh. [lepmoa m wactora oOparieHusl.
LenTtpocTpeMurenbHoe (HOpMaIbHOE), KacaTelibHOE (TaHT€HIMAIBbHOE) U MOJIHOE
YCKOPEHUE MaTEpUaIIbHON TOUKHU.

TexHudeckre yCTpOMCTBA M TEXHOJOTUYECKUE MPOILECChl: CIUAOMETP,
JBUKEHUE CHAPSIIOB, LICMHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEIaun, CKOPOCTHBIE
JIUQTHI.

Hemoncmpayuu.

Mojenb cuctembl OTCYETA, WILTIOCTPALUSI KUHEMATUYECKUX XapPaAKTEPUCTHUK
JBH>KCHUSL.

CnocoObI ucciaeaoBaHUs TBUKECHUM.

NimrocTpanus mpeaeabHoro nepexoia 1 n3MepeHne MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanKe NBUKEHUN C UCTIOI30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nBuxkeHus Teja, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU3OHTAJIBHO.

Hanpagiienue ckopoCcTu pu JBUKEHUU MO OKPYKHOCTH.

[IpeobpazoBaHue YyrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE yTeM, TPAEKTOPUHM, CKOPOCTEN ABUKEHUS OJTHOTO U TOTO KE Tela

B Pa3HbIX CUCTEMAX OTCYETA.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yueHne HepaBHOMEPHOI'O JBHUKEHUS C LEIbI0 ONPEIEICHUS MIHOBEHHOU
CKOpOCTH.

N3MepeHne yCKOpeHUsl MpU MPSMOJIMHEWHOM PaBHOYCKOPEHHOM JIBUKCHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBU>KCHUU.

WN3mepenre  ycKOpeHUss  CBOOOJHOro  maaeHus  (PEKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI Ta00paTOpPUN).

W3ydyenue mABWKEHHUS Tena, OpoleHHOro ropu3oHTansHO. I[IpoBepka
TUIIOTE3BI O NMPSIMOM IPONOPLHOHAIBHON 3aBUCHMOCTH MEXY TAJIBHOCTBIO MOJETA
Y HAYAJIbHOM CKOPOCTBIO TEa.

N3yueHne ABMKEHUS Tella IO OKPYKHOCTH C IOCTOSHHOM IO MOZYJIXO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH MepuoAa OOpallleHrus KOHUYECKOIOo MasTHUKA
OT €r0 ITapaMeTPOB.

Tema 2. /lunamuxa.

IlepBbii 3axk0H Hprorona. MHepumansHble cuctemsl orcuéra. [IpuHuumn
oTHocutenbHOCTH ['anunes. HenHepuumanbHble cucTeMbl OTCU€Ta (ONpEneseHUE,
IPUMEPHI).

Macca Tena. Cuna. [IpuHUIuI cynepro3uiuuy CHiL.

Bropoii 3akoH HproTOHA 1151 MatepraibHON TOYKH.

Tpernii 3akoH HproTOHA 151 MaTepranbHbIX TOYEK.

3aKOH BCEMHUPHOIO TITOTE€HHS. OKBUBAJIECHTHOCTh T'PAaBUTALIMOHHOW U
WHEPTHON MAaCCBI.

Cuna TspkecTH. 3aBUCUMOCTbh YCKOPEHHSI CBOOOJHOIO MaJCHUsI OT BBICOTHI
HaJ| MOBEPXHOCTHIO MIIAHETHI U OT Teorpaduueckoil upoThl. [[BukeHne HeOecHbIX

TEJ U UX CNyTHUKOB. 3akoHbl Kennepa. [lepBasg kocMuyeckast CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cujia TPEHHSI CKOJIbKEHHUSI U CUJIa TPEHUS
nokos. Koaddurment tpenus. Cuna CONPOTUBICHUS TPHU JABWKCHHM Tejla B
YKUJIKOCTU WM Ta3e, €€ 3aBUCHUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUYKEHUS.

Hasnenue. ['mapocratnueckoe nasienue. Cuiia Apxumena.

TexHuyeckre yCTpPOMCTBa U TEXHOJOTHMYECKHUE MPOILIECCHI: MOIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOmroneHne aBUKEHUS TEl B MHEPIHAIBHBIX 1 HEHHEPIIHAIBHBIX CHCTEMAaxX
OTCYETA.

[TpyuHLIMIT OTHOCUTETBHOCTH.

Kauenne nByX UMIMHAPOB WM IIAPOB Pa3HONM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEJIBHO HEMHEPIIMATIbHOW CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCUCTBYIOLIEH  MPUIOKEHHBIX K TeIy CUIT C
MIPOU3BECHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPLIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOSHUKAIOUIUX B PE3yJIbTaTe B3aUMOJICUCTBUS TEI.

N3mepenne mace 1o B3auMoAEHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOpEeHHOM MOJIBLEME U MAICHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CHJI TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomuol, RPAKMUKYM.

N3mepenue paBHOAEHCTBYIOIICH CHII TIPH JIBUKEHUN OpycKa 10 HAKJIOHHOMN
IJIOCKOCTH.

[IpoBepka THMOTE3bI O HE3aBUCHUMOCTH BpPEMEHHU JBIKCHHS OpyckKa IO
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €r0 MacChl.

UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U

pPE3MHOBOM 00pa3siie, OT X JepopMaliuu.



I/IsyquHe ABHKCHHSA CUCTCMBI TCJI, CBA3aHHBIX HUTHIO, HepeKHHYTOﬁ acpe3

JIErKuil OJIOK.

N3mepenne koadduiiienTa TpeHus 1Mo BeTUYHHE YrioBoro KodguirueHTa

3aBUCUMOCTHU Frp(N).

HccnenoBanue ABM>KEHUs OpyCKa MO HAKJIOHHOMN MJIOCKOCTH € NEPEMEHHBIM
K03 GUIIEHTOM TPEHUSI.
N3yueHue ABUKEHUS TPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoGcomtotHo TBEpHoe Teno. [locTynmaTenbHoe M BpalaTeabHOE JABUMKEHUE
TBEpIOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. llnedo cuisbl.
CroxeHue cull, IPUJI0KEHHBIX K TBEpAOMY Tely. LleHTp TsxkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3INuHOe PAaBHOBECHE.

TexHuyeckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: KPOHIUTEHH,
CTPOUTENBHBIN KpaH, perIéTdyaThie KOHCTPYKITUU.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Buel paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomot, RPAKMUKYM.

HccnenoBanne yciiOBUM paBHOBECHsS TBEPAOTO TeENa, HMMEKOMIETO0 OCh
BpAILICHUA.

KoHncTpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMUUBOCTH TBEPAOTO TENA, HMEIOIIETO TUIOMIAIb OMOPBL

Tema 4. 3axkonvt coxpanenus  mexaHuke.

NmMnynibc MaTepualibHOM TOUYKHU, CHCTEMbI MaTEpUANIbHBIX TOUEK. L{eHTp Macc
CHUCTEMBI MAaTEPHUAJIbHBIX TOUYEK. Teopema 0 ABMKEHUU IIEHTPa Macc.

Nmnynbe cuiibl 1 N3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxTuBHOE NBUKEHUE.



MoOMEHT uMIlyJibCa MaTepUaAIbHOM TOYKHU. [IpencraBieHne o coxpaHeHUU
MOMEHTAa UMITYJIbCA B HEHTPAJIbHBIX MOJISIX.

PaGoTta cuibl Ha MajloM W Ha KOHEYHOM TepemelieHuu. I 'paduyeckoe
pe/ICcTaBIeHnEe PadOThI CUIIBIL.

MOIITHOCTE CHUJIBI.

Kunernueckass sHeprus maTepuaibHOM TOUkH. TeopemMa 00 W3MEHEHHH
KUHETHYECKOW SHEPTUU MATEPUATILHON TOYKHU.

[ToreHuHaIBHBIE W HEMOTEHIMANbHbIE CUJbL. [loTeHMaNbHAs JHEPrUsl.
[ToTeHumanpHas 3HEprusi ynpyro aeopMupoBaHHON npyxuHbl. [loTeHIManbHas
SHEPrus TeJla B OAHOPOJIHOM I'PaBUTAIMOHHOM I0Jie. [loTeHImanpHas 3Heprus Tena
B TI'PAaBUTALIMOHHOM II0JI€ OJIHOPOJHOrO Iapa (BHYTpM M BHE Miapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUECKast CKOPOCTb.

CBs13b pa0OTHI HETIOTEHITMATBHBIX CHJI C U”3MEHEHUEM MEXaHUUECKON SHEPTUH
CUCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHnue bepHyiun s WACATbHOM >KUIAKOCTA KakK CJIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpoucTBa U TEXHOJOTUYECKHUE ITPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBINA MUCTOJIET, THPOCKOI, (PUTYpPHOE KaTaHUE HAa KOHbKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

N3MepeHne MOIIHOCTHU CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIIEHUN PabOTHI.

B3anmHble npeBpalieHuss KUHETUYECKOW M IMOTEHLHAIbHOW SHEPruil Mpu
JICUCTBUM HA TEJIO CUJIbI TSXKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOTHOM IMaICHUH.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomot, RpaKmuKym.

N3mepenne umiyiibca Tea o TOpMO3HOMY ITyTH.



N3mepenue Cuitbl TATH, CKOPOCTH MOJIEITH AJIEKTPOMOOMIISI U MOIITHOCTH CHJTBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCa IPU YIIPYTOM B3aUMOJCHCTBUH.

N3MepeHne KHHETUYECKOM SHEPTUHU TeJIa [0 TOPMO3HOMY IYTH.

CpaBHeHHE U3MEHEHUS MMOTCHIIMAIBLHON SHEPTUH MPYKUHBI C pabOTON CHUIIBI
TpPEHUsI.

Onpenenenue pabOTHl CHJIBI TPEHUSI MPHU JBUKEHUU Tejla MO HAKJIOHHOMN
MJIOCKOCTH.

Pazngen 3. Mogiekysipaast Gu3nKa 4 TEPMOJAMHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TOJOXKEHUA MOJEKYJsApHO-KuHeTnyecko teopuu (MKT), wux
onbITHOE 00ocHOBaHue. [uddysus. bpoyHoBckoe aBuxeHue. XapaxkTep ABUKEHUS
U B3aMMOJICHCTBUS YACTHUIl BEUIECTBA. MoOJENM CTPOEHUS Tra3oB, KUAKOCTEU U
TBEPIBIX TEJI U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneill. Macca u
pa3mepsbl MoJieky (atoMoB). KonnuecTBo BeniecTBa. [locrosinnas ABoraapo.

TennoBoe paBHOBecue. Temrmieparypa u crocoOsl €€ mamepenus. Illkana
temneparyp Llenbcus.

Mopens uaeanbHOTO ra3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUH: YACTUIIBI
rasza JIBUKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT JPYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AOcooTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccsl B
UJcabHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduyeckoe
IIPE/ICTaBJICHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy [JIaBJICHMEM M  CPEAHEH KUHETUYECKOM  HSHepruem
MOCTYNATEIbHOI0 TEIJIOBOTO JBHXKEHUS MOJIEKYJ MJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UI€ATTbHOTO Ta3a).

CBs13b a0COMIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEeIHEH

KMHETUYECKOW dHEPTUEN MOCTYIIAaTEIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHII.



TexHudeckne yCTpPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoJyuyeHrne HaHOMaTEPHUAJIOB.

Hemoncmpauyuu.

Mopenu IBUKEHHUS YaCTHI] BELIECTBA.

Mopnenb 6pOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKCHHUS.

Huddy3us xKUIKOCTEN.

Mopens onsita IlITepHa.

IIpuTskeHNE MOJIEKY .

Moenu KpuCcTaUINYECKUX PEUIETOK.

HaGnronenue u ricciieqoBaHue N30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnegoBanne mporecca yCTAaHOBJIEHHS TEMJIOBOIO PAaBHOBECUS IIPU
TEII000MEHE MEXKy Topsiuei U XOJOJHOW BOJOM.

N3ydeHne u30TEpPMHUYECKOro Tpoiecca (PEKOMEHJIOBAaHO HCIIOJIb30BaHUE
udpoBoii 1abopatopun).

N3ydenue n30X0pHOro mnporecca.

N3ydenne nzobapHOro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIIHUX YCIOBHM st
TEPMOJIMHAMHUYECKOW CUCTEMbI. BHEIIHNE U BHYTpeHHHE napameTpshl. [lapameTpsl
TEPMOANHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAUECHUS BEJIMYUH, ONMUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoanHaMuku. (Camonpou3BoibHAs — peakcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuacanbHOrO rasa B TEPMOJAMHAMHUKE — CHCTEMa YpPaBHECHWM:
ypaBHeHHE MenaeneeBa—KianeiipoHa U BbIpaXXEHUE Uil BHYTPEHHEW SHEPIUH.

Vcnosus IMPUMCHUMOCTHU ITOMU MOJICJIM: HU3KAaA KOHOCHTpalus 49aCTUll, BLICOKHC



TeMreparypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPruyd OJHOATOMHOIO UEaIbHOIO
rasa.

KBa3zucrarnueckue u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMouHamMuKke. Beruuciaenue paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  crmoco0  W3MEHEHUST  BHYTPEHHEW  DHEpPruu
TEPMOJAMHAMHUYECKON  cUCTeMbl 0e3  coBepiieHus paboTel. KoHBekius,
TEIJIONPOBOIHOCTb, U3TyUCHHUE.

KomnuectBo Tennorsl. TemnoéMKoCTe Tena. YnaenbHas W MOJSIpPHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Mailepa. YaenpHas TEIUIOTa CropaHus
ToruBa. Pacuér kommuecTBa TEIIOTHI mnpu Teruionepenade. [lonarue 06
aguabaTHOM IIpoIiecce.

IlepBpiii 3akOH TepMOaMHAMUKU. BHyTpeHHsAs sHeprus. KomauuecTBo
TEIJIOTHl W paboTa Kak Mepbl HW3MEHEHHS  BHYTpPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropori 3akOH TepMOAMHAMHUKHA JJIi PABHOBECHBIX IIPOLECCOB: 4YeEpe3
3aJlaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOJUT
eIMHCTBEHHAas ajinabara. AOCOIIOTHAs TeMIleparypa.

BTtopoii 3akoH TEpMOAMHAMUKM JUIsI HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXKHO TepeaaTh TEIIOTY OT 0oJiee XOJIOAHOro Tela K 0osiee HarpeTomy 0e3
komrneHcauuu (Knaysuyc). HeoOpatumMocTh OpUpOJHBIX MPOLECCOB.

[TpuHnme! nevctBus TerioBbix MamuH. KITJI.

Maxkcumansraoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE aCHEKThI UCIIOJIb30BAHUS TEIJIOBBIX ABUTrareneil. TermoBoe
3arpsA3HEHHUE OKPYIKAIOIIEN CPEBL.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIECCHI: XOJOIUIIBbHUK,
KOHJIUIIMOHED, AU3CJIbHBIA W KapOIOpaTOpPHBINM JBUTATENM, IMapoBas TypOuUHA,

INOJIYYCHHUEC CBCPXHHU3KUX TEMIICPATYP, YTHUIM3AlUA «TCILJIOBBIX» OTXOOJOB C



WCIIOJIb30BAHUEM TEIIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYIECKOTO TOIIIIUBA TS
BBIPAOOTKU «TETIOBOM» U DJIEKTPOIHEPTHUH.

Hemoncmpauyuu.

N3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

Bo3nyuHoe orauso.

CpaBHeHUME YAETbHBIX TEILUIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YSHEPTUH.

HccnenoBanue annabaTHOTO MpoLecca.

KomnbroTepHbie MOJIETN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue yaenpHON TENI0EMKOCTH.

Hccnenosanue mpoiiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanne aaunadaTHOTO IpoIiecca.

N3ydeHne B3aMMOCBSI3U SHEPIUU MEXKMOJIEKYJISIPHOTO B3aUMOJCHUCTBUS U
TEeMIIEPaTypPbl KUTICHUS KUJKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHJeHcalus. lcnapeHue u KumeHue. Y jenbHas
TEIJIOTa MapooOpa3oBaHUsI.

HacelllieHHble W HEHachlllleHHbIe Taphl. KadecTBeHHass 3aBUCUMOCTH
MJIOTHOCTH U IaBJIEHUS HACBIIIEHHOT O Mapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOrO Napa. 3aBUCUMOCTh TEMIEPATYPhbl KUMICHHUS OT JIaBJICHUS B
AKUJIKOCTH.

BnaxxnocTh Bo3yxa. AOCOTIOTHASI U OTHOCUTENbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPOIHS CBOMCTB
KpuctaiuioB. IlmaBiieHne W KpucTaM3anusa. YJEJIbHAas TEIUIOTAa IUIABJICHUS.
CyOnumarusi.

Hedopmanuu TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.

[Ipenen ynpyrux nedopmaruii.



TennoBoe pacmMpeHue KUIAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacmipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYMUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B pa3oBbIX MEPEX0Iax.

VYpaBHeHue TerIoBoro 0ajgaHca.

[ToBepxHocTHOE HaTspkeHHE. Koa(PUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmmisipasie sBnenus. J[apneHne noa UCKPUBIEHHOW MMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHudeckne yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLIECCH:  KUIKHUE
KPHUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TeruoBoe pacmmpeHue.

CBoiICTBa HACBHIILIEHHBIX APOB.

Kunenue. Kunenne npu noHM>K€HHOM JIaBJIEHUU.

N3mepenune cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OnbIThI C MBUIBHBIMU TIEHKAMHU.

CmauuBaHue.

KanumuisgpHsie siBiieHUsI.

Mopaean HEHBIOTOHOBCKOM JKUJIKOCTH.

CniocoObI M3MEPEHUS BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Buner nedopmarniuii.

Habmronenue mansix aedopMarimid.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padbomot, nPAKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepenune yaenbHOM TENI0ThI MIaBJICHUS JIbJA.

N3yyeHne CBONMCTB HACBILIEHHBIX IAPOB.

N3mepenne aOCONMIOTHOM BIAXKHOCTH BO3[yXa U OIEHKAa Macchl NapoB B

ITOMCILICHUU.



N3mepenne ko3¢ uIeHTa MoBEepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanue 3aBUCUMOCTH JAedopmanud pe3nHOBOTO o0pasla oT
NPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. diekTpoauHaMuKa.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3aums Tel U €€ NPOsIBIEHUs. DJIEKTpuueckud 3apsan. JlBa Buaa
JNEKTPUYECKUX 3apsAnoB. [IpOBOAHWKHM, AUIEKTPUKHM U IOJYIIPOBOJHUKH.
DJIEMEHTAPHBIN JIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS AJIEKTPUUYECKOT0 3apsa.

B3aumopeiictBue 3apsaaoB. Todyeunsle 3apsaasl. 3akoH KyoHa.

Dnextpuyeckoe noJie. Ero neiicTBue Ha 3J€KTPUUYECKUE 3apsIbl.

Hamnpsoxk€anocts  snektpudeckoro mois. [lpoOubiit  3apsia.  Jluaum
HANPSHKEHHOCTH 3JIEKTPUYECKOro nojst. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHINaNnbHOCTh JJIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUHAIOB U
HanpsbkeHue. lloTeHnumaneHass SHeprus 3apsia B JJIEKTPOCTaTUYECKOM MOJIE.
[ToreHuman anekTpocTarndeckoro nost. CBs3b HANPSHKEHHOCTH TOJISI U PA3HOCTH
NOTEHIMANOB JUIS AJIEKTPOCTATUYECKOTO MO (KaKk OJHOPOAHOrO, TaK U
HEOHOPOIHOTO).

[IprHIMT CynEePIO3ULINA dTIEKTPUIECKUX TTOJIEN.

ITone toueunoro 3apsma. Ilome paBHOMepHO 3apsbkeHHOU cdepbl. [lome
PaBHOMEPHO 3apsoKEHHOTO 1o 00béMy mmrapa. Ilose paBHOMEpPHO 3apsKEeHHOM
OecKOHEYHOW TIIOCKOCTH. KapTuHbl NUHUN HANpsDKEHHOCTH JTHX TIOJIEH U
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOOHUKH B 3JEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECUS 3apsI/IOB.

JIMpNeKTpuku B DJIEKTPOCTAaTHYECKOM  moJie.  Jludnekrtpuueckas
IPOHUIIAEMOCTh BEUIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIIOCKOTO

KOHJICHCATOpA.



[TapautenbHOE COEIMHEHUE KOHJEHCATOPOB. [TocnenoBarenbHOE
COEIMHEHNE KOHJECHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

JIBr>KeHue 3apsoKEHHOM YaCTULBI B OJHOPOAHOM 3JIEKTPUYECKOM IT0JI€.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHUYECKHE IPOLECCHI: AJIEKTPOCKOIL,
AJIEKTPOMETpP, ODJICKTPOCTATHYECKas 3allluTa, 3a3eMJICHHUE DJIEKTPOIPUOOPOB,
KOHJIeHcaTophl, reneparop Ban ne ['paada.

JHemoncmpayuu.

Y CTpONCTBO M MPUHLINI IEUCTBUSA dJIEKTPOMETPA.

DIEKTPUYECKOE TOJI€ 3aPSIKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX MJIACTHH.

Monens anekTpoctaruueckoro reueparopa (Bau ge ['paada).

IIpOBOIHUKH B AJIEKTPUUYECKOM ITOJIE.

DIeKTpocTaTHIeCcKas 3aluTa.

YCTpOUCTBO U IEUCTBHE KOHAECHCATOPA ITIOCTOSIHHON U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOHIagu
MJIACTUH, PACCTOSHUS MEXIY HUMH U JUIIECKTPUUECKON TPOHUIIAEMOCTH.

DHEpPrus IEKTPUUECKOTO IMOJIS 3apSKEHHOT0 KOHJIEHCATopa.

3apsiiKa U pas3psiika KOHJIEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

OueHka cuJl B3auMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGnronenue npeBparnieHus SHEpPTruu 3apsKeHHOTO KOHIEHCATOPa B SHEPTHUIO
V3JIy4YE€HUSI CBETOANO/A.

N3yyeHne nporekaHus TOKa B LIENHU, COAEPIKALLIEH KOHIEHCATOP.

Pacnipenenenue pasHoCTH IIOTEHIMAJIOB (HampsKeHus ) npu
MOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwlit 31eKmMpuiecKuii mok.

Cwuna Toka. [1oCTOsIHHEBII TOK.



VYciioBusL CylIeCTBOBAHUS ITOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa. McTounnkum
toka. Hanpsxenue U u DJ1C é.

3akod Oma 1Jis1 ydacTka Leu.

DIIEKTpUUECKOE CONPOTHBJICHUE. 3aBUCHUMOCTD CONPOTHBIICHUS
OJIHOPOJAHOTO MPOBOJHMKA OT €ro JJIMHBI M IUIONIAAM IONEPEYHOIO CEUYEHUS.
VY nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, NapaJLIEIbHOE, CMENIAHHOE COETMHEHUE TIPOBOIHUKOB.
Pacuér pa3BeTBi€HHBIX dekTpuueckux menei. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH [[xoyns—JIenua.

MOIHOCTh 3AEKTPUYECKOTO TOKA. TerioBas MOIIHOCTh, BbIAEISIEMAas Ha
pesucrope.

OJIC u BHyTpEeHHEE CONPOTUBIICHUE UCTOYHMKA TOKA. 3akoH OMa /1151 TOTHOM
(3aMKHYTO#1) 3JIEKTpHUYECKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. Koporkoe
3aMbIKaHUE.

KonzeHncaTop B IeNM NOCTOSTHHOT'O TOKA.

TexHuueckue yCTPOWCTBA MU TEXHOJIOTMYECKUE IIPOLIECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUYECKON DHEPIHUU.

JHemoncmpayuu.

N3mepenune cuibl TOKA U HANPSIKEHUS.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS Ui PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS U CBETOUO/A.

3aBUCUMOCTh CONPOTUBJICHUS UUIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIA/IN TTOTIEPEYHOI0 CEUYEHUS U MaTepuaia.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS IIPU TOCTOSTHHOM
HaIpsKEHUH.

[Ipsamoe n3mepenue I/1C. KopoTkoe 3aMbIKaHHE rajJIbBAHUYECKOTO AIIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

CnocoObl coenMHeHUs UCTOUYHUKOB Toka, DJIC OGaTapei.



HccnenoBanue pa3HOCTH NOTEHIIMATIOB MEK1y MOJII0CAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

HccnenoBanne CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne yaeapHOro COpoTUBIIEHUS IPOBOIHUKOB.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS ISl JIaMIIbI
HaKaJMBaHMUS.

VYBenuueHue npejesia u3MepeHus amnepMmerpa (BoabTMeTpa).

N3mepenune D/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI KCTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctu 3/IC raapBaHMYECKOro 3JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEK1y MOJI0CAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toxu 6 paziuyHslx cpeoax.

DneKTpuYecKass MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB. JIEKTPOHHAs
MPOBOJAUMOCTE TBEPIBIX METAIJIOB. 3aBUCUMOCTH COINPOTUBIICHUS] METANIOB OT
Temnepatypbl. CBEpXIPOBOJUMOCTb.

DNeKTpU4eCcCKUil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku.  CoOCTBEHHass U OpPUMECHass  MPOBOJUMOCTH
noJiynpoBoiHUKOB. CBoiicTBa P—N-niepexoa. [omynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUYECKUM TOK B BJEKTPOJIUTAX. DNEKTPOJIUTHYECKAS] THUCCOLMAIUL.
OnekTponu3. 3akoHsl Dapajnes I AIEKTPOIN3a.

DneKTpuiecKkuii TOK B Tra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATEIBHOTO pa3psiaa. Monuus. [lnazma.

TexHuyeckue ycCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: Ta3opa3psiIHbIe

JaMIbl, 3JIEKTPOHHO-IIy4yeBasi TpyOKa, MOJyIPOBOJHUKOBBIE TNPUOOPHI: TUOM,



TpaH3UCTOP, (HOTOANO, CBETOINO/, TAIbBAaHUKA, PAaGUHUPOBAHKE ME/IU, BHITUIABKA
ATIOMHUHUSA, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCHUMOCTD COMPOTUBIICHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH AJIEKTPOIUTOB.

3akoHsbl anekTponu3a Papanes.

HckpoBoii pa3psi 1 IpOBOAUMOCTH BO3/IyXa.

CpaBHeHHEe MPOBOJUMOCTH METAJIJIOB U MOJTYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOJAMMOCTH AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Habmronenue amekTpoiunsa.

N3MmepeHnue 3apsiga OTHOBAIEHTHOTO MOHA.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBICHUSI  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOU XapaKTEPUCTUKU JTUOA.

Du3HYeCKN NPAKTUKYM.

CnocoObI u3mepeHus GU3NYECKUX BEJIMYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX UBMEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJFOTHBIE U OTHOCUTEIBHBIC TTOTPENTHOCTA M3MEPCHUHN (PU3NUECKUX BEITUYHH.
OuenHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAaHUM  3aBUCHUMOCTEN
bu3ndecKkux BEIUYMH, TPOBEPKA MPEMIOKEHHBIX THUNOTE3 (BBIOOp W3 pador,
OMHMCAaHHBIX B  TEMAaTUYECKUX  paslienaX «YUCHHYECKHA  DKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YUYETOM COJAECPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€HM C KypcaMu

MaTeMaTUuKH, OUOJIOTUH, XUMHUH, TeOTpapuu U TEXHOJOTHH.



Mesrcnpeomennvle NOHAMUA, C6A3AHHbLE C U3YYEHUEM MEMOO06 HAYUHO20
nO3HAHUA: SIBICHUE, HAy4YHBIA (PakT, TUmore3a, (QuaMyeckas BEIUYMHA, 3aKOH,
Teopusi, HaOJIOJEHUE, SKCIEPUMEHT, MOJEIMpPOBaHUE, MOJENb, H3MEpEHHE,
MOTPEITHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I poBast 1ad0paTopus.

Mamemamuka: pelieHUE CUCTEMbl ypaBHeHHMH. JIuHeWHas QyHKIUA,
napabona, runep6osua, ux rpadpuku u cBoiicrBa. TpuronoMmerpudyeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
BekTopsl 1 BX MPOEKIMU HA OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexannieckoe ABUKEHUE B )KUBOU npupoae, 1uddysus, ocMoc,
TEMJI000MEH JKUBBIX OPTaHU3MOB, TEIIOBOE 3arpsS3HEHHE OKPYKAIOIICH Cpeipl,
yTHIM3aAIUsl OMOOPraHMYECKOTO TOIUIMBA Il  BBIPAOOTKU  «TEIUIOBOW» U
3JIEKTPOIHEPIUH, IOBEPXHOCTHOE HATSKEHNUE U KAIIWJUISPHBIC SIBIICHUS B IPUPOJIE,
3JIEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHUE BELIECTBA, CTPOEHHWE AaTOMOB U MOJEKYI,
MOJIb BEILECTBA, MOJISIpHAs Macca, IOJy4YEHUE HAHOMAaTEepUAJIOB, TEIIOBBIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTENU U Ta30B, KUIAKUE KPUCTAJUIbI, DJICKTPUUECKUE
CBOICTBAa METAJJIOB, 3JIEKTPOJIMTHYECKAST TUCCOLUAIIMS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOMHUSL.

T'eocpaghus: BnaxxHOCTh BO3/LyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE ABUKEHUN C UCMOJIB30BAHUEM MEXAHH3MOB,
YYET CYXOrO H IKUAKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLUH
(KpOHIITENH, peméryaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET W JPYTHUE), ABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUS] COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCIIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYeCKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpPUOOPOB,

ra3opaspsAaaHbIC JTIaMIIbl, ITIOJTYIIPOBOJHHUKOBELIC HpI/I60pBI, TraJIbBaHHKaA.
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Paznen 4. diekTpoauHaMMKA.

Tema 4. Maznummnoe noe.

B3auMojelicTBUEe TMOCTOSSHHBIX MAarHUTOB M TMPOBOJAHUKOB C TOKOM.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cynepno3uuuu
MAarHUTHBIX NOJIeH. JIMHUY MarHUTHOW UHIYKIIUU.

MarnutHoe 1ojie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJIHUKA, KATYIIKU U
KpYyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HarpaBJIEHUE U MOJYJIb.

Cuna JlopeHiia, e€ HapaBJICHUE U MOy Ib. JIBUXKEHHE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJHOM MarHUTHOM IMoJjie. PaboTa cuisl JlopeHria.

MaruautHoe noJjie B BeuecTBe. DeppoMarHeTUKH, mapa- U IMaMarHeTUKH.

TexHudeckre yCTpPOMCTBA M TEXHOJOTMUYECKUE MPOILECCH: MPUMEHEHUE
MIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTpOABUTATENb SIKOOU, YCKOPUTEIIH 3JIEMEHTapHBIX YaCTHII.

Jemoncmpayuu.

KaptnHna JsmHWMNA  HMHAYKOMM  MArHUTHOTO  MOJII  MOJIOCOBOTO U
TOKOBOOOPA3HOI'0 IMOCTOSIHHBIX MarHUTOB.

KapTrHa nuHUi MAarHUTHOM MHYKIIMHU MOJIS JFTMHHOTO MPSIMOT0 TPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3auMopelicTBrE N1BYX IPOBOJHUKOB C TOKOM.

Cuia Amnepa.

JenicTtBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUATA.

Habmronenue ABMKEHUSI MMyUyKa JIEKTPOHOB B MAarHUTHOM TI0JIE.

[Mpunmn JIeCTBUSA BIEKTPOU3MEPUTEITHHOTO npubopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HccnenoBanne MarHuTHOIO MOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.



Uccnenosanue AeCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenve MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUSI CHIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUA.

SIBnenue 2neKTpoMarHUTHOW HMHAYKUMHU. [IOTOK BekTOpa MarHUTHOMN
uaaykuun. JOJIC wuHAyKIMU. 3aKOH BIEKTPOMArHUTHOM uHAykuuu Papajes.
Buxpesoe anexrpudeckoe none. Toku Pyxo.

OJIC uHAyKIMU B MPOBOJHUKE, ABHKYIIEMCS B OJJHOPOJHOM MAarHUTHOM
noJIe.

IIpasuiio Jlenua.

NunyktuBHOCTh. Karylika WHIYKTMBHOCTM B LENH IOCTOSSHHOTO TOKA.
Asnenne camonnaykuuu. IJIC caMOUHIYKIUY.

DHeprust MarHUTHOT'O TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckre ycTpoMCTBA M TEXHOJOTMYECKHE MPOIECChl: MHIYyKIIMOHHAS
MeYb, COJICHOMU/I, 3al[UTa OT JICKTPU3ALMH TEJl MPU ABUKEHUH B MAarHUTHOM T10JI€
3emiu.

Hemoncmpayuu.

HaGnronenue ssBIeHUS SIEKTPOMAarHUTHON HHITYKITHH.

UccnepoBanne 3aBucuMoctd OJIC MHAYKIMU OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

[TpaBuno Jlenna.

[Tajienrie MarHuTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHAYKIUU.

Uccnenosanue 3aBucumoctd DJIC caMOMHIYKIMU OT CKOPOCTH U3MEHEHUS
CHUJIbI TOKA B IIETIH.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomot, RpaKmuKym.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHIYKIIHH.



Ornpenenenre MHIYKIIMU BUXPEBOIO MATHUTHOT'O TTOJISI.

UccnenoBanue sIBICHUS] CAMOUHYKIIUH.

COopka MoIeNH JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zgen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHas cucrema. CBoOOIHBIE KOIcOaHUS.

["apmonunyeckue konebanusa. Kunematuyeckoe U AMHAMUYECKOE OMHCAHUE.
DHepreTU4ecKoe ONMHCAaHUe (3aKOH COXPAHEHHUS MEXaHWYECKOH sHepruu). BriBon
JTUHAMUYECKOI0 ONMHUCAHUsI TAPMOHUYECKUX KOJIEOaHUN M3 UX DHEPreTHUYECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS.

Ammutyaa u ¢aza konebanuil. CBsi3b aMIUIUTYABl KOJICOAHUN MCXOIHOM
BEJTMYMHBI C aMILTUTYy/IaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m uacrora kosiebanuit. Ilepuos Mmanbix CBOOOTHBIX KOJeOaHMIA
MaTEeMaTUYECKOro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasTHUKA.

[TonsTre 0 3aTyxaromux Kojaebanusx. BeiHyxneHHsie kosie0anus. PezonaHnc.
Pe3onancHas kpuBas. BrnusHue 3aryxaHus Ha BHJI PE30HAHCHOW KpHUBOM.
ABTOKOI€0aHUSI.

TexHuyeckne yCTpoCcTBa U TEXHOJIOTUUYECKUE MPOLECCHl: METPOHOM, YacChl,
Ka4desu, My3bIKaTbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHUSI.

HaGnronenue He3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT
aAMILTATYBI.

UccnenoBanue 3aryxammux KojeOaHUW W 3aBUCUMOCTH  IMepuoja
CBOOOJHBIX KOJIEOAHUM OT COMPOTUBIICHUSI.

UccnenoBanue KojeOaHW TIpy3a Ha MACCUBHOM TMpYXKHHE C LEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 HaCTbHON MOJIENN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs FHEPTUU IPH KOJIEOaHUAX Ipy3a Ha IIPYKUHE.



HccnenoBaHue BEIHYKAEHHBIX KOJIEOAHHM.

Habmronenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenne nepuoja CBOOOAHBIX KOJEOAHUN HUTSIHOTO U TMPYKHUHHOTO
MasTHUKOB.

N3yueHune 3aKk0OHOB IBUKEHHUS TeJla B X0JI€ KoeOaHuil Ha yIIpyroM MojBece.

N3ydenne ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAaSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOIKUX KOJIEOaHUN.

HccnenoBaHue BIHYXAEHHBIX KOJIEOAHHM.

Tema 2. dnekmpomazHumHsle KO1e0AHUA.

Koneb6arenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJeOAHUS B
uaeanbHOM KosiebatenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIMTYAbI
3aps/ia KOHJEHCATOpa ¢ aMIUTUTYIOM CUJTbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHUs IHEPTUH B UCATBHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KOJieOaHus. BeinyxneHHbie
ANIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemenHbli TOK. MONIHOCTP NEPEMEHHOIO TOKA. AMIUINTYJHOE U
JEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HaNpsDKEHHS MpPU  Pa3iaudHoOM (opme
3aBHUCHUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHU.

CunycouanbHbl MEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTyllka
MHIYKTUBHOCTH B LI€NU CUHYCOUJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3zonanc HanpsxeHuid.

UneansHeiii Tpanchopmarop. IlpousBoacTBo, mepenada u MoTpeOrIeHUE
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKUA MpU TMPOU3BOJCTBE 3JeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: JIEKTPUUYECKUN

3BOHOK, I'CHCPATOP IIEPECMCHHOI'O TOKA, JIMHUHU 3JICKTPOIICpCaay.



Hemoncmpauuu.
CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTD YaCTOTHI CBO6OIIHI>IX KoJieOaHH# OT HHAYKTUBHOCTH U €MKOCTHU

KOHTYpa.

TOKaA.

OcuuorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIEOaHUH.
['eneparop He3aTyXalOIKX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.
Mopenb 3JIeKTpOMarHuTHOTO TEHEPATOopa.

BbIHYX/I€HHbIE CUHYCOUJIaJIbHbIE KOJIEOaHU.

PG3I/ICTOp, KaTylika MHAYKTUBHOCTH W KOHACHCATOP B LCIIN IIEPCMCHHOTO

Pe3onanc mnpu mOCHENOBATENbHOM COEAUHEHHHM PE3UCTOpa, KaTYyIIKU

HMHAYKTHUBHOCTH U KOHACHCATOPA.

VY CTpoiiCTBO M IPHUHITUI ACUCTBUS TpaHCcPopMaTopa.

Mogenb TMHUY AIEKTPOIEPENAYUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, RPAKmMuUKym.
N3ydenue Tpanchopmaropa.

HccnenoBanue INEPEMCHHOIO0 TOKa 4YCPC3 IMOCICAOBATCIILHO COCJIMHEHHBIC

KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO PEe30HAaHCA.
HccnenoBanue paboOThl HCTOYHHUKOB CBETA B IIEMU MEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u 31eKmpoMazHUmMHbLE 6OJIHDL.

MexaHnuueckre BOJIHBL, YCJIOBUS HMX pacnpocTtpaHeHus. llonepeunsie u

IMpOAOJIBHBIC BOJIHBI. HepI/IOI[, CKOpPOCTb pacClpOCTpaHCHUA W OJIHHA BOJIHBIL.

CBoiicTBa MEXaHHUYECKHUX BOJIH: OTPAKCHUC, IIPCIIOMIICHHUC, I/IHTep(i)epCHHI/IH )41

nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
[ITyMoBOE€ 3arpsi3HEHUE OKPYKAIOIIEHU CPEIbL.

9HGKTpOMaFHI/ITHBI€ BOJIHEI. Y CIIOBUSA H3JIYUYCHUS BJICKTPOMAIrHUTHBIX BOJIH.

B3aumnuas OpucHTaInsA BEKTOPOB B BHeKTpOMaFHHTHOﬁ BOJIHC.



CBoiicTBa  3JIGKTPOMarHUTHBIX  BOJIH:  OTPa)XXEHUE,  MPEJOMIICHHUE,
noJispu3anus, uarepdepeHnns u qudpaxius.

[IIxana 37€KTPOMarHUTHHIX BOJH. [I[puMEHEHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3U U TeIeBUAEHU. Patnonokanuys.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEbI.

TexHuueckue yCTpOHMCTBa M NPAKTUYECKOE IMPUMEHEHHUE: MY3bIKalbHbIC
UHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTEeHHA, TesneoH, CBY-neus,
yJIBTPa3ByKOBasl JUArHOCTUKA B TEXHUKE M MEJIULIUHE.

Hemoncmpauuu.

OO0pazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneGmromieecs Te10 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHMII.

Ha6utoienue orpaskeHus ¥ NpeaoMICHHsS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepentinu u qudpakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHI PE30HAHC.

CBoiicTBa yJabTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHMIA.

HccnenoBanre  CBOMCTB — DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaXCHHE,
npeIoMIIeHUE, MONSIpU3alus, AUPPaKkIus, UHTEPPEepEHITHS.

Oo6HapyxeHue nHOPaAKPaACHOTO U yIbTPahUOIETOBOTO U3ITYUCHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

M3yueHue napameTpoB 3ByKOBOW BOJIHBI.

M3yueHune pacpoCTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMOnIMHENHOE PacpOCTPAaHEHUE CBETA B OAHOPOAHOM cpene. JIyd cBera.

ToueuHbsIi HCTOYHUK CBETA.



OTtpakenne cBera. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne n3o0pakeHuil B
iockoM 3epkane. Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MMOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTeb NpesioMieHus. [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPU MEPEX0AE MOHOXPOMATHYECKOTO CBETA YEPE3
TpaHUIly pa3fena IByX ONTUYECKUX CPEl.

Xon nmyudeir B mpusMme. Jucnepcus cBera. ClOXKHBIIM cocTaB Oelloro cBeTa.
[Ber.

IlonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbIil yroia noJIHOr0 BHYTPEHHETO
OTPAKECHUS.

Cobuparomme ©W paccewBaroye JHH3BL. ToHKas JmH3a. OKycHOE
paccTostHUE W ONTHYECKash CUjla TOHKOM JIMH3BL. 3aBHCHUMOCTH (POKYCHOTO
pacCTOsTHUSI TOHKOM c(epruueckoi JMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xoa ayda, OpOLIEAUIErO JIMH3Y NOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoir ocu. Iloctpoenne wu300paxkeHUH TOUKM U OTpe3Ka MpsSMOMl B
coOMparoIIMX U pacCeUBAIOIINX JUH3aX U UX CUCTEMAX.

Onrtuueckue npudopsl. Pa3pemaromiast cnocoOHocTh. ['1a3 kak onTuyeckas
cucrema.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepenius cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HWCTOYHUKOB. Ilpumepsl KiacCMYeCKHUX
UHTEPHEPEHIIMOHHBIX CXEM.

Hudpaknus cBera. [udpakiumonHas pemérka. YcioBue HaOMOACHUS
[JIaBHBIX ~MAaKCMMYMOB TMpH TAJCHUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuyeckre yCTpOHCTBA M TEXHOJIOTUYECKUE MPOLIECCHI: OYKH, JyNa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

UccnenoBanue npeioMeHUs CBETA.

HabntoneHue noiHOro BHyTpEeHHEro oTpaxkeHusi. Mojiesib CBETOBOIA.

UccnenoBanne XoJa CBETOBBIX MYYKOB Yepe3 IUIOCKOMApAIIEIbHYIO
MJIACTUHY U TIPU3MY.

UccnenoBanue CBOWCTB N300paXKEHUH B TUH3AX.

Mopenu MUKpOCKoOIa, TeJIECKONna.

Habmronenune natepdepeHInm cBera.

HaGnronenue BeTOB TOHKUX TIEHOK.

Habmronenue nudpakiuu cBera.

N3yuenue qudpakiimoOHHON pemETKy.

Habmronenue nudpakiimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HaOmnronenue nossipusaiuu CBETa.

[IpumeHeHure MOASTPOUIOB JIJIsl U3YUYECHHS] MEXAaHUUECKUX HAIPSIKEHUH.

Yuenuueckuii skcnepumenm, nadopamopusie padbomul, NPAKMUKYM.

N3Mepenune nmokazaressi NpeioMJICHUS CTEKJIA.

UccnenoBanne 3aBUCMMOCTH (POKYCHOTO PACCTOSIHHSI OT BellecTBa (Ha
pUMEpE KUIKHUX JIUH3).

N3mepennie poKyCHOr0 pacCTOSTHUSI paCCEUBAIOLIUX JIUH3.

[TonmyyeHnue n300pa’keHus B CUCTEME U3 TUIOCKOTO 3epKaja v JIMH3bI.

[Tonydenue n300pakeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpyrpoBaHu€e TEIECKOMUYECKUX CUCTEM.

Ha6nronenue nudpakuuu, HTEpPEpEeHIINH U MOISPU3aLUU CBETA.

I/I3yquI/Ie IoJisIpru3ali CBETA, OTpa)KéHHOFO OT MMOBCPXHOCTH AUIBJICKTPHKA.



N3yuenne naTepPEpEeHIINH JIA3ePHOTO U3ITYYCHHS Ha JABYX IICIISX.

Habmronenue nucnepcun.

Hab6nronenue u uccienoBanue AUGpakImOHHOTO CIIEKTpa.

N3MepeHue IIMHbBI CBETOBOM BOJIHBI.

[TonyyeHue criekTpa U3JIy4eHHs] CBETOMO/Ia TIPU MOMOIIU AU(PPAKITUMOHHON
PELIETKH.

Pa3zges 6. OcHOBBI clieHAJIBbHON TEOPUH OTHOCHTEJIbHOCTH.

['panuibl  MPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynartsl
CIelIMabHOW TEOPUU OTHOCUTEIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHOM  uHTepBasl. IIpeoOpazoBanus  JlopeHna.
VYcnoBue npuuUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpALIEHUE JJINHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIbI.

CBsi3b Macchl € SHEPTrUE U UMITYJIILCOM PEJSITUBUCTCKON YaCTULIbL. DHEPT U
MTOKOSI.

TexHuyeckue ycTpoHCTBa M TEXHOJOTMYECKHUE MPOIECChl: CITYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIHU 3apSXKEHHBIX YaCTHIL.

VYueHnueckuit SJKCIEPUMEHT, J1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHve UMMOyJbca MW HHEPTUM  PEISITUBUCTCKUX YacTull (IO
doTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KanroBasi ¢pusuka.

Tema 1. Kopnyckynaphno-6011060ii Oyanusm.

PaBHOBecHOE TemioBoe u3NydeHue (M3JIydeHre abCOTIOTHO YEPHOIO TeNa).
3akoH cMmelienus: Buna. I'unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoadpdext. Onwitel A. I'. Ctonerora. 3akoHbl GoTtodrddekra. YpaBHeHHE

Oitamreitna s potodddexra. «KpacHas rpanuiiay gorosrddekra.



JlaBnenne cBera (B 4YAaCTHOCTH, JaBJE€HHWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIIOTHO OTpaXKarolryto moBepxHocTh). Ombrtel [1. H.
JlebOenena.

BomnHoBseie cBoricTBa yactuil. Bonnel ne bpoiis. [Invuna BosHb! ae bpoing u
pasMepbl 00JacTH JIOKaNIM3aluu JBIKyIlIecss dvactuibl. KopmyckyispHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTaIax.

Crneunduka uzmepenuii B Mukpomupe. COOTHOIIECHUSI HEONPEAEIEHHOCTEN
I'eiizenbepra.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: CIEKTPOMETP,
dotosnemenT, (HOTONATUYMK, TYHHEIBHBIA MHUKPOCKON, COJIHEYHas Oarapes,
CBETOJIUO/.

Hemoncmpauyuu.

dotordeKT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEMIHETO (HoTodddeKTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIICHUS  MOJYIPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeTomuon.

Conneunas Oartapest.

Yuenuueckuii skcnepumenm, nabopamopnuie padomeol, nPAKMUKYM.

Uccnenosanne ¢poTope3ucropa.

N3mepenne nmocrossaHoM [1i1anka Ha ocHOBe HcclieoBanms GoTodddexra.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUS.

Tema 2. @u3zuxka amoma.

OnbITEl IO MCCIENOBAHUIO CTpOeHUs atoma. IlnaHerapHas mMozenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyyenue u norjoimeHue (POTOHOB MpU MEPEXojie aToMa
C OHOI'0 YPOBHS DHEPIUU Ha APYIOM.

Buapl ciektpoB. CiekTp ypOBHEN SJHEPTUHA ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJAEHHOE U3JIy4eHHe cBeTa. Jlazep.



TexHu4ecknue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAaHTOBBII KOMIIBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopna.

Halnronenue muHeyaThIX CIeKTPOB.

YCTpOUCTBO U IEMCTBUE CYETUNKA HOHUZUPYIOIINX YACTHLL.

Onpenenenre IIMHBI BOJHBI JIA3€PHOTO U3JTYUYEHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomot, npaKmuKym.

HaOnronenue nuHeyaToro Crekrpa.

HccnenoBanue criekTpa pa3pe:ke€HHOTO aTOMAPHOTO BOJAOPOAA U U3MEPECHUE
noctossHHON Punbepra.

Tema 3. Dusuxka amomHo20 A0Pa U INEMEHMAPHBIX YACHUY,.

Hyxnonnast monens sinpa I'eiizenbepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tomnsl.

PannoaktuBHOCTh. Albda-pacnag. DJIEKTPOHHBIH W MO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH PaJuOaKTUBHOTO pacmnaja. PaamoakTUBHBIE HM30TONBI B MPUPOJE.
CBONCTBa MOHM3HUPYIOLIECTO M3JIYYCHUs. BiusHUE PagMOAaKTUBHOCTH HA YKUBBIE
opranu3Mmbl. EcTrecTBeHHbIN (OH n3iydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. Snepubie cuibl. [[edexT macce sapa.

Snepusbie peakuuu. Jlenenue u cuntes saep. Aaepusie peaktopsl. [Ipodiemsl
yIOpaBiIsieMOro TEPMOSIAEPHOTO CHUHTE3a. ODKOJIOTUYECKUE acCIEKThl Pa3BUTHUS
SIIEPHON SHEPTETUKH.

Metoasl perucTpaluy U UCCIEI0BAHUS SJIEMEHTAPHBIX YaCTHII.

@yHAaMEHTANIbHbIE B3aWMOJICUCTBUA. bapuOHBI, ME30HbI M JIENITOHBI.
[IpencraBnenune o CrangaptHoi Mojenu. KBapk-riitooHHast MOAEIb aIpOHOB.

®usuka 3a npeaenamu CtangapTHOM Mojenu. TémHas marepus U TEMHas
SHEprusl.

EanHCcTBO M3HUecKOl KapTUHBI MUPA.



TexHu4eckne yCTpOorCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, simepHbIil peakTop, TepMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

UccnenoBanne TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

UccnenoBanue paanoakTuBHOro oHa C UCIOIb30BAaHUEM JJO3UMETPA.

N3ydenue noriomieHus: 6eTa-4yacTull alTllOMUHUEM.

Pa3zges 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3MKH.

Oransl pa3BUTHA ACTPOHOMHUM. [IprKITaTHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHHMMOCTh 3aKOHOB (U3UKH 11 OOBSCHEHUS TPUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Metoasl acTpOHOMHYECKUX uccheqoBannil. COBpEMEHHBIE OINTHYECKUE
TEJIECKOIBI, PaJAMOTEIIECKOIbI, BHEATMOC(EepHast aCTPOHOMHSL.

Bun 3BénHoro neba. Co3Be3ausi, sipkue 3BE3MbI, TJIAHETHI, UX BUAUMOE
JIBUKEHHUE.

ConHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTD. McTounuk sHeprun ConHIa U 3BE3.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. [lnarpamma «CeKTpajJIbHbIN KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJABHOW MOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» [JIs1 3BE3] TJIABHOW MOCJIENOBATENBHOCTA. BHYTpEeHHEE CTpoeHue
3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BOonMU CoJiHIIA U
3BE3/1. DTanbl )KU3HU 3BE3].

Mineunsiii Iyt — Hama I'amaktuka. Ilonoxxkenue u nBuxenue CoiHIA B
lNanaktuke. Tunsl ranakruk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TIAKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06sa. Paz0eranue rajakTuk.
Teopus bonpiioro B3psiBa. PeMKTOBOE U3ITyYeHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnnie npobdsieMbl aCTPOHOMUMU.



Yuenuueckue navnooenus.

Habmtonenus 3B€3HOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCHOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUM JIJIs1 OTPE/IeTICHUS MTOJIOKEHUSI HEOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi (CEeBEpPHOro NONyIIApUs U SIPKUE
3BE3/IbI.

HaGmionenuss B Teneckon JIyHbI, MilaHeT, TyMaHHOCTEW U 3BE3IIHBIX
CKOILUICHHM.

Pu3nyecKuil NPaKTUKYM.

CnocoObl u3mepeHus GU3NYECKUX BEJIMYHUH C UCTOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEBHBIC TTOTPEITHOCTA U3MEPECHUN (DU3UYECKUX BEIMUMH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHne KOCBEHHBIX WM3MEPEHUM, HCCIENOBAaHUM  3aBUCUMOCTEMN
bu3nyeckux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX TUNOTe3 (BBIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasjeniax «YUYEeHHYECKUH  SKCIePUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

O0o01maoee NOBTOPEHHUE.

O06o001eHne 1 cucreMaTu3anus CoAepKaHus pas3/iesioB Kypca «MexaHukay,
«Monexymnsipaas GU3uKa 1 TEPMOIUHAMUKAY, « IEKTpoAuHAMUKa», «Konebanus u
BOJHBI», «OCHOBBI CHEIUATBLHOM TEOPUU OTHOCUTEIBbHOCTW», «KBaHTOBas
busnka», « DIEMEHTHI ACTPOHOMHH U aCTPOPUZHKNY.

Pons ¢usnkum M acTpoOHOMHHM B HDKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COILIMAJIbHON M 3TUYECKOM cpepax AeaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU U
ACTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTHUHE MHUpA, 3HAYEHUE OIUCATENIbHOM,
CHUCTEMATU3HUPYIONICH, OOBSCHUTEIBHOM W MPOTHOCTHYECKOW  (DYHKIUH
busnyeckoit Teopuu, poiib (HU3MIECKON TeOprur B POPMUPOBAHUU MPEACTABICHUIM
0 (U3HUECKOW KapTHHE MUpa, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHUI O IPUPOJE.

MemnpeuMeTHme CBA3H.



Nzyyenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTEeMaTUKH, OMOJIOTHH, XUMUHU, T€OrpaPuu U TEXHOIOTUH.

Mesicnpeomemuvie NOHAMUA, CEA3ZAHHDBLE C USYUEHUEM MEMO0008 HAYUHO20
nO3HaHUA: SIBICHWE, HAY4YHBIA (PakT, TUnore3a, (QU3Myeckas BEJIUYMHA, 3aKOH,
TeOpusi, HaOJIOJICHHE, DKCIIEPUMEHT, MOJCIMPOBAHUE, MOJICNIb, H3MEpEHUe,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITU(pOBas 1adopaTopus.

Mamemamuka: pelIeHUE CHUCTEMbl YypaBHEHUU. TpUTOHOMETpUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJAECTBO. BEKTOpPHI M MX MPOEKUHMH HAa OCU KOOPJMHAT, CIOXKEHHUE BEKTOPOB.
[IpousBogHbie 3neMeHTapHbIX GyHKIUNA. [Ipu3Haku 1OMOOMS TPEYroJHHUKOB,
omnpe/ieseHIe MIOMIAN IITOCKUX GUTyp U 00BhEMa Tell.

Bbuonozus: snextpudeckue SBICHHUS B JKUBOW TPHUPOAE, KoJeOaTelbHbIe
JBIDKEHUS B OJKMBOM MpPUPONE, SKOJOTUYECKUE PHUCKH TPHU TMPOU3BOJICTBE
AJIEKTPOAHEPTHH,  DJICKTPOMArHUTHOE  3arps3HEHUE  OKpYXKaroled  Cpebl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEIUIIMHE, OINTUYECKUE SBICHUS B IKUBOU
IPUPO/IE.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KpUCTAITUYECKAS CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKOU PEIIETKY, CTIEKTPAIbHbIN aHaAIU3.

T'eocpaghusn: wmarHuTHBIE TIONIOCa 3€MJIM, 3aJ€XKHM MArHUTHBIX Py,
dboToCchEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TIOCTOSIHHBIX MArHUTOB, 3JIEKTPOMArHUTOB,
AJNEKTpoJBUTaTENb SIKOOM, TeHepaTop MEPEMEHHOrO0 TOKa, WHIYKIIMOHHAS IeYb,
JMHUU DJIEKTpONepeiay, dJIEKTPOABUTaTeNb, pajgap, paIiuonpuEMHUK, TEIEBU30D,
antenHa, TtenedoH, CBYU-meub, ynabTpa3ByKoOBas JUArHOCTUKA B TEXHHKE,
MPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHUKA, COJIHEUHAas Oarapesi, CITyTHUKOBbIC

NPUEMHHKH, ICPHAst SJHEPTEeTUKA U DKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI I1O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3ZOBAHUAJINYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHHUS ydeOHOro mnpeamera «Dusnkay
JIOJDKHBI OTpaXaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOM BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTHUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJUIUOHHBIM IIEHHOCTSIM POCCUMCKOIr0 OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
ONBITA U ONBITA JIESATEIBHOCTH B MPOLIECCE PEaTr3alMi OCHOBHBIX HAIPAaBICHUU
BOCIIUTATEIIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKAaHCKOr0 BOCIIUTAHUA:

e Cc(HOPMUPOBAHHOCTh TPAKTAHCKOM TO3WIUKA  OOYydYaOImIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOro 00IeCTBa;

® MPUHSATHE TPATUIIMOHHBIX OOIIEUYETOBEUECKMX T'YMAHHCTHUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEM;

® T'OTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX IPAXKIAHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUN B 00pa30BaTEIbLHON OpraHu3alluu;

® YMEHHE B3aUMOJEUCTBOBAaTH C COLUUAIBHBIMA  HWHCTUTYTAMU B
COOTBETCTBUH C MX (QYHKIHMSIMU U HA3HAYCHUEM;

® T'OTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMU JAEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

® CHOPMUPOBAHHOCTh  POCCHUHCKOW  TPaXKAAHCKOM  HJEHTUYHOCTH,
NaTpUOTU3MA;

® [ICHHOCTHOE€ OTHOULIEHHWE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

L C(I)OpMI/IPOBaHHOCTL HPABCTBCHHOI'O CO3HAHUA, 9THYCCKOT'O ITOBCIACHU A,



® CIIOCOOHOCTH OIIEHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
NEATENbHOCTU YUEHOTO;

® OCO3HaHHWE JUYHOTO BKJIa/Ia B IOCTPOSHHUE YCTOMYHUBOrO Oy IyIIETo.

ICTETHYECKOIr0 BOCIIMTAHUSA

® HCTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas OSCTETHUKY Hay4YHOIO
TBOPYECTBA, MPUCYIIEro PU3NIECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHUA:

® HMHTEpPEC K pa3MIHbIM chepam npodhecCHOHAIBHOMN JIeSITSIFHOCTH, B TOM
YHUCJIe CBSI3aHHBIM ¢ (PM3MKON U TEXHUKOU, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynyuiei mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC IJIaHbI;

® FOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0 M CamMoOOOpa3OBaHUIO B
obsacTv GU3MKU HA MMPOTSHKEHUH BCEH KU3HHU.

IKOJIOTrHYEeCKOro BOCIUTAHUSA:

e chopMHUPOBAHHOCTH IKOJOTUUYECKON KYJIBTYPhI, OCO3HAHUE TJI00aTBHOTO
XapakTepa dKOJOTMUYECKUX TPpolIeM;

® IJIAHUPOBAHUE M OCYILECTBICHUE JCHWCTBUU B OKDPYKAIOIIEHW CpENE Ha
OCHOBE 3HAHUA 1I€JIE€N YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

® pACIIMPEHUE OMNBITA ACATEIBHOCTH IKOJOTMYECKON HANpPaBICHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUHM 10 (PU3HUKe.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e chopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3UUECKON HAYKH;

® OCO3HAHME LEHHOCTHM HAYYHOW MAESATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4YeHUs] PUBUKU OCYIIECTBISATh MPOCKTHYIO U UCCIEA0BATEIBCKYIO NESITEIbHOCTD

WHIWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS



ba3oBble Jornyeckue aeiicTBUA:

® CaMOCTOSITEIbHO  (OPMYJTUPOBaTh H  aKTYallM3MpPOBATH MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

® OMNpeACNATh 1N JeATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUXKCHUS,

® BBISBIIIT 3aKOHOMEPHOCTH W IIPOTHBOPEYMS B paccMaTpPUBAEMBIX
(UBUYECKUX SBICHUSX;

e pa3pabarpIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

® BHOCHUTh KOPPEKTHBBI B JICITEIHLHOCTh, OIICHUBATh COOTBETCTBHUE
pe3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKH MOCIEICTBUN 1€ TEIbHOCTH;

® KOOPAWHUPOBATh W BBHIIOJHATH pabOTy B YCIOBHUSX PEalbHOTO,
BUPTYaJbHOT'O U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

® pa3BUBaTh KPEATHBHOE MBIIICHHE IMPU PEITSHUH )KU3HCHHBIX ITPOOJIEeM.

Ba3oBble ucciienoBarejbcKue 1eCTBUSA.

® BJIAJETh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU MOHATUSIMUA U METOJaMU
(bu3uYECKON HAYKH;

® BJIAJICTh  HaBBIKAMH  Y4YEOHO-HCCIICIOBATCIILCKOW M MPOEKTHOM
NeATeIbHOCTH B 00ylacT  (U3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeTLBHOMY TOMCKY METOJOB pellieHus 3aja4 (U3UYECKOro COAep KaHus,
MPUMEHEHUIO PA3JIMYHBIX METOAOB MTO3HAHUS;

® BJIAJETh BUIAAMU JCATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTallui, NpPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYaIUsIX, B TOM YHCIIE€ IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3HUKY;

® BLISIBJISTH NMPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyallM3UPOBaTh 3ajady,
BBIJIBUTaTh TUINIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIJIs I0Ka3aTeJIbCTBA CBOMX

YTBEPKIAEHNHN, 3a1aBaTh IIAPAMETPBI U KPUTEPHUH PEILICHHUS;



® aHAIM3UPOBATH IMOJIYYCHHbIE B XOJ€ pEUICHHs 3aJadd pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

e CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4ud B 00pa3oBaTEIbHOMN
JESTEILHOCTH, B TOM YHCJIE TIPH U3yYCHUH (PU3UKHU;

® J1aBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

® yMETh TMEPEHOCUTh 3HAHHWS MO0 (U3UKE B TMPAKTUUECKYIO OO0JacTh
KU3HECATEIbHOCTH;

® yMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX 00JIACTEH;

® BBIJBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAILHBIC TTOAXObI U PEIICHHUS;

® CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE aNbTePHATUBHBIC PEILICHUSI.

PaGora c nndopmanmueii:

® BIAJICTh HABBIKAMHU MOJy4eHHs] WHMOpMAIUU (PU3HUECKOTO COACPKAHUS
U3 MCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSTEIHHO OCYIIECTBISATH MOWCK, aHAJM3,
CUCTEMAaTH3AIMI0 W WHTEPIpETalui0 WH(POpMAIUU pa3IMYHBIX BUIAOB U (opM
IPE/ICTABJICHHUS;

® OIICHUBATH JJOCTOBEPHOCTH MH(GOPMAIIHH;

® HCIIOJNB30BaTh CpPEICTBA HH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTUM B PEIICHUH KOTHHUTHUBHBIX, KOMMYHHKATUBHBIX U OpraHU3allMOHHBIX
3a/1a4 ¢ COOII0ICHUEM TPEOOBaHHU I APrOHOMUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHurs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HHOOPMAIMOHHOU
0€e30MacHOCTH;

® CO03/1aBaTh TEKCTHl (PU3NYECKOIO COJEPKAHUS B Pa3NUYHBIX (popmaTax c
y4€TOM HazHaYeHUS MHPOPMAIUH U 1IEJICBON ayJUTOPHH, BBIOMpPAs ONTUMAIBHYIO
dbopMy mpeacTaBIeHUS U BU3yaTU3aIliH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

® OCYHIECTBIIATH OOIIEHHME Ha Ypokax (U3UKM W BO BHE-ypOUHOM

JIESITEILHOCTH;



® Dacro3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CHTyalMd W CMIr4aTh
KOH(DITUKTHI;

® DPa3BEPHYTO U JOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUS C UCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

® [IOHMMaTb M  HCIOJb30BaTh  NPEUMYILIECTBA  KOMaHAHOW U
UHAMBHUIYaJIbHON paboTHI;

e BbIOMpaATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUH € y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJ0r0 YJI€HA KOJUIEKTHBA;

® [I[PUHUMATh [E€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABJATH IUIAH JICHCTBHM,
pacnpeneniartb poJid C y4€TOM MHEHMHM Y4YaCTHHKOB, OOCYXIaThb pPE3YyJbTaThI
COBMECTHOMI paboThI;

® OIICHMBATh KaueCTBO CBOEr0 BKJIAJa M Ka)XJAOTO0 YYaCTHHUKAa KOMAHJIbI B
oO1IMii pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

e [IpejJlaraTb HOBBIE IIPOEKTHI, OLEHUBATH WJIECH C IMO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

® OCYILIECTBIATH IIO3UTHMBHOE CTPATETMYECKOE ITOBEJACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe el CTBHSA

Camoopranusamnus:

® CaMOCTOSTEJIBHO OCYILIECTBIATH IIO3HABATEIBHYIO JIEATEIBHOCTh B
o0nacTu (pU3UKU U aCTPOHOMUHU, BBISIBISAThH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
cOOCTBEHHEIC 3a/1a4H;

® CaMOCTOSITEJIbHO COCTaBIIATH IJIaH PEIICHUS] PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, IJIaH BBINOJHEHUS MPAKTUYECKONW padOoThI ¢ YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANIOYTEHUI;

® 1aBaTh OLICHKY HOBBIM CUTYalUsIM;

® pacHIUpPSATh paMKH y4€OHOTr0 MpeMeTa Ha OCHOBE JIMYHBIX TPEANOUTCHHUI;



e JleflaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, Oparhb Ha ceOs
OTBETCTBEHHOCTbH 3a PEILICHUE;

® OIICHUBATh MPUOOPETEHHBIN OIBIT;

e Ccr1ocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIHMH B 00JIaCTU
(U3UKH, TOCTOSHHO IMOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJJICKT:

® J1aBaTh OLICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B IESITEIHHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISAM;

® BIAJCTh HABBIKAMH TI03HABATEIbHOW peQIIEeKCUHM KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBHII W MBICIUTEIBHBIX MPOLIECCOB, HMX PE3YJIbTaTOB U
OCHOBaHUI;

® UCIIONB30BaTh MNPUEMBI pPEeIIEKCUU 11 OIEHKH CUTYyalldd, BBIOOpa
BEPHOTO PEIICHUS;

® yMETh OIIEHHWBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHUKEHUIO;

® [IPUHUMATh MOTHUBBI M APTYMEHTHI JPYTUX MpPHU aHAIU3€ PE3yJIbTaTOB
NeSTEbHOCTH;

® IIpUHUMATH ce0sl, MTOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

® [IPUHUMATh MOTHUBBI M APTYMEHTHI JPYTUX MpPHU aHaIU3€ pPE3yJIbTaTOB
NeSITeIbHOCTH;

® [IpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B mporuiecce pocTuxkeHus: TMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe JIsI YPOBHS CpPEIHEro oOImero ooOpa3oBaHUs Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOIMOHATBHBIN UHTEJUJICKT, peAnoJiaratonmit
c(hOpMUPOBAHHOCTD:

® CaMOCO3HAHHUs,  BKJIOYAIOIIETO  CIHOCOOHOCTh  MOHMMaTh  CBOE
SMOIIMOHAJILHOE COCTOSIHME, BHJETh HAIMPABJICHUS Pa3BUTUS COOCTBEHHOMU

AMOIIMOHAJIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€;



® CaMOPEryJIMPOBAHHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBATHCI K
AOMOITMOHAJILHBIM U3MEHEHUSM U MPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY

® BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHHIO 1IN
U yCIIEXY, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATh, UCXOJ M3 CBOUX
BO3MOXKHOCTEH;

e ODMIIATHUH, BKIIOYAIONIEH CHOCOOHOCTh IIOHHMMAaTh OSMOIMOHAJIBLHOE
COCTOSIHUE JIPYTHX, YIUTHIBATh €T0 MIPU OCYIIIECTBICHUN OOIIEHHUsI, CHOCOOHOCTD K
COYYBCTBHIO U COIEPEKUBAHUIO;

® COIMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh  BBICTpauMBaTh
OTHOIIICHUSI C JIPYTUMH JIIOJIbMH, 3a00THUTHCSI, TPOSIBIATH UHTEPEC M paspeniaTh

KOH(DIIUKTBHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 knacce npeIMETHbIE PE3yJIbTaThl HA YIi1yOJIEHHOM
YPOBHE JTOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YJAIOIITNXCSI YMEHUIN:

® [OHMMaTh pPOJdb (GU3UKH B HOKOHOMHYECKOH, TEXHOJOTHYECKOM,
AKOJIOTUYECKOM, COIMATLHOM U ATHUECKOM cpepax eaTeTbHOCTH YeJIOBEeKa, pOib U
MeCTO (PM3MKH B COBPEMEHHOI HAay4YHOU KapTHHE MUPA, 3HAUCHUE OMHCATEIIbHOMH,
CHUCTEMATU3HUPYIONICH,  OOBSCHUTEIBHOM M MPOTHOCTHYECKOHW  (DYHKIUM
(bu3nYecKoil TeOpUHN — MEXAHUKH, MOJIEKYJISIPHON (DU3UKU U TEPMOAMHAMUKU, POIIH
dbuzuyeckoil Teopur B (POPMHUPOBAHUMU MPEJICTABICHUN O (DU3NUECKON KapTHHE
MUpA;

® pa3zinyaTh YCJIOBUS NPUMEHHMOCTH MOJele (QU3NUECKUX Tel W
IPOLIECCOB (SIBJICHUI): MHEPIMAIbHAS CUCTEMA OTCUETa, AOCOIIOTHO TBEPAOE TENO,
MarepualibHas TOYKa, pPAaBHOYCKOPEHHOE JIBH)KCHHE, CBOOOJHOE TaJIeHUE,
abcomoTHO ynpyras aedopmaiusi, abCONIOTHO yNpPyroe U abCOMOTHO HEYIpPyroe
CTOJIKHOBEHMS, MOJICJIA Ta3a, >KUAKOCTU U TBEPAOTO (KPUCTAJUIMUECKOTO) Tela,

WJICAIIbHBIN Ta3, TOUYCUHBIN 3apsJl, OHHOPOJAHOE JIEKTPUUECKOE I0JIE;



e pa3nuyarh yCJoBHUS (TpaHULbl, 00JIACTH) NPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TIIOHMMAaTh BceoOHMil XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAJTM3UPOBATh M OOBICHATH MEXAHMYECKUE TMPOIECCHl U SBIICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOKEHUST W 3aKOHBI MEXaHUKH (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JABUKEHUS, (DOPMYIIbI KHHEMAaTUKH PABHOYCKOPEHHOTO JABUKECHHUS,
npeoOpa3zoBanusa [anunes s CKOpocTH M TepeMenieHus, 3akoHbl HpioTOHA,
NPUHLNAN OTHOCUTEIBHOCTH ['anmuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHUs HUMITYJbCa W MEXAaHUYECKOM OHHEPruu, CBs3b pabOThl CHIJIBI C
U3MEHEHUEM MEXaHWYECKOW SHEpIuM, YCIOBHUS paBHOBECHSI TBEPAOIrO Tela), MPU
9TOM MCHOJIB30BATH MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
NPUMEHUMOCTH (U3MYECKUX 3aKOHOB: MpeoOpazoBaHuil ['amuiesi, BTOpOro u
TPETHET0 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHWsI MMITYJIbCA U MEXAHUYECKOU
SHEPIruu, 3aKOHA BCEMUPHOTO TATOTCHUS;

® AHAJTU3UPOBATH M OOBSICHATH TEIUIOBBIC MPOIECCHI U SIBJICHUS, UCTIOIB3YS
ocHoBHbIe TonoxkeHnst MKT u 3akoHBI MOJIEKYIIpHON (PU3UKH U TEPMOJIUHAMUKA
(CBsI3b JABJICHUS UACATBHOTO ra3a CO CpeHEe KHHETUUECKOM SHEPTUEH TEMI0BOro
JBH)KCHUS M KOHLIEHTpALlMEHd €ro MOJIEKYJ, CBSI3b TEMIEPATyphl BEIIECTBA CO
CpeaHEld KWHETHMYECKOM SHEpPrued TEIUIOBOTO IBMIKEHHS €ro 4YacTHUll, CBS3b
JABJICHHUSI WJICAJIBHOrO ra3a ¢ KOHUEHTpPAaUMEW MOJEKYJI U €ro TEMIIepaTypou,
ypaBHeHHEe MeHneneeBa—KnamneipoHa, MepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHUsT DSHEPruM B TEIUIOBBIX IIpOlleccax), MpPU OSTOM HUCIOJIb30BaTh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHS MPUMEHHUMOCTHU
ypaBHeHUs1 MenneneeBa—Knaneipona;

® AHAJU3UPOBaTh M OOBACHATH DJJIEKTPUUYECKUE SBICHUS, HCIONb3Ys
OCHOBHBIE TMIOJIO)KEHHUSI M 3aKOHbl BJEKTPOJMHAMHUKM (3aKOH COXpaHEHUs
ANEKTPUUECKOr0 3apsAna, 3aKkoH KyrnoHa, NOTEHIHATBHOCTh 3JEKTPOCTaTUYECKOIO
MOJIs1, IPUHLIUI CYNEPIO3ULIMH 3JIEKTPUUECKUX MTOJIEH, IPU 3TOM YKa3bIBasi yCIOBUS

IIPUMCHHUMOCTHU 3aKOHa KYJ'IOHa, da TAaKKC IIPAKTHYCCKH BAXHBIC COOTHOIICHUA:



3akoHbl OMa I y4yacTKa LENu W JUIsl 3aMKHYTOM 3JIEKTPUYECKOM LeNH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsl @apajes A1 dJIEKTPoIn3a);

® ONUCHIBAaTh (PU3HUECKHUE TPOLECCHl U SBJICHUS, UCHOJIb3yS BEIMYMHBI:
IIEpEMEILEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJId, MOMEHT
CUJIBbI, JABJICHUE, IIOTCHIMAJIbHAsL DHEPI U, KHHETUYECKas SJHEPIUsl, MEXaHU4YECKas
SHEprusi, paboTa CHIIbI, IIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHJIa TSHKECTH, CHIIa
YIPYTOCTH, CHJia TPEHHS, MOIIHOCTh, SHEPIrUsl B3aUMOJCHCTBUS Teia ¢ 3eMIEH
BOM3M €€ MOBEPXHOCTHU, SHEPrUsl ynpyrou nedopmaiuu npy>KUHbI, KOJIUYECTBO
TEIJIOTHI, a0COJIIOTHAs TeMIlepaTypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
SHEPrUsl UACAITBHOI0 OJIHOATOMHOIO T'a3a, padoTa UACAIBHOIO T'a3a, OTHOCUTEIbHAS
BJIAJXHOCTh Bo3ayxa, KIIJI waeanbHOro TEmIOBOrO ABUTATENS; NEKTPUUYECKOE
1I0JI€, HANPSLKEHHOCTDH JJIEKTPUYECKOIO II0JIS, HANPSIKEHHOCTH IO TOYEYHOI'O
3apsaa WM 3apsSDKEHHOrO 11apa B BaKyyMe€ M B JUIJIEKTPUKE, ITOTEHLIHAI
JJIEKTPOCTATUYECKOTO II0JIs, PA3HOCTh IIOTEHIIMAJIOB, JJIEKTPOIBHXKYILAs CHUIIA,
CUJla TOKAa, HANPSIKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh ILIOCKOTO
KOHJICHCAaTOpa, CONPOTHBJIEHUWE Yy4YacTKa LENH C IOCIEI0BAaTEIbHBIM U
NapauielIbHbIM COCIMHEHUEM PpE3UCTOPOB, DSHEPrUs DIEKTPUYECKOTO IO
KOHJIEHCAaTOpa;

® OOBACHATH  OCOOCHHOCTM  MPOTEKaHUs  (UBMYECKUX  SBJICHUIL:
MEXaHUYECKOE JBWIKECHHE, TEIUIOBOE [BHKEHUE YaCTHUI[ BELIECTBA, TEILUIOBOE
paBHOBecHe, OpOYHOBCKOe [BHWeHUe, Iuddy3us, ucnapeHue, KUIEHUE U
KOHJICHCAIUs, TUIABJICHUE W KPUCTAJUIM3ALMs, HANPABJIECHHOCTh TEILIONEpENadH,
JNEKTpU3ALMs T,  OKBUIIOTEHUUAIBHOCTh  ITOBEPXHOCTH  3apsKEHHOIO
IIPOBOIHUKA,

® TIPOBOAMTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETHMUMHBI OT
APYTrOM C WCHOJIb30BAHUEM MPSAMBIX H3MEPEHUN, IPU OTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHPOBAaTh pE3yJbTaThl IOJIYYEHHOHM 3aBUCHUMOCTH (PU3NYECKHX
BEJIMYMH B BUJE I'paUKoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEHUH,

ACJIAaTb BBIBOABI 110 PC3YyJIbTaTaM UCCICIOBAHMSA,



® IIPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIUYMH, MPH 3TOM
BEIOWPATh ONTUMAIBHBIA METOA HW3MEPEHHs, OIEHWBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHHUI;

® IIPOBOJIUTH OTBITHI MO MPOBEPKE MPEI0KEHHON TUITOTE3bI: MIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY, aHaJU3HPOBAThH
MOJIyYeHHBIEC PE3YJIbTATHI U JIENIaTh BHIBOJ O CTaTyCE MPEJIOKEHHON TUTIOTE3HI;

e coO0/1aTh TIpaBMIa OE30MacHOr0 TPy/a MPHU MPOBEICHUU UCCIETOBAHUI
B paMKaxX y4eOHOTO KCIIEpUMEHTa, MPaKTUKyMa M Y4eOHO-HCCIIEI0BATEIbCKON U
IIPOEKTHOW JACSITENFHOCTH C WCIONB30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB |
71a60paTOPHOTO 00OPYAOBAHUS,

e pemaTh pacu€THBIC 3aJaydl C SBHO 3aJaHHOW W HESBHO 3a/JaHHOU
¢u3nYECKO MOJAENBI0: HA OCHOBAaHWM aHAJNW3a YCIOBUS OOOCHOBBIBATH BHIOOD
(bu3rYecKoi MOJCIH, OTBEYAOIIeH TPeOOBAaHUIM 3a/au, MPUMEHSITh (POPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3NUYECKUX TECOPUN TIPH HUCIIONH30BAHUU
MaTEMaTHYECKUX METOJIOB PEIIeHUs 3a7ad, MPOBOIUTH PacyEThl HA OCHOBAHUU
UMEIOIINXCS JTaHHBIX, aHAJM3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH METOMIbBI
perieHus ¢ y4€TOM MOTyUYEeHHBIX Pe3yIbTaTOB,;

® pemiath KAaueCTBEHHBIC 3ajaud, TPEOYIOMHMe MPUMEHEHUsS 3HAHUN W3
pa3HBIX pa3lnenoB Kypca (U3WKHA, a TakKe HWHTErpalid 3HAHWA W3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO IIETIOUKY
PacCyKJIEHUI C OMOPOIl HAa M3yYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (pu3nuecKue
SIBIICHUS,

® WCIIONB30BaTh TEOPETHUYECKHE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
NPHUHIMIIOB pabOThl W3MEPUTEIBHBIX TMPUOOPOB, TEXHUYECKUX YCTPOWUCTB W
TEXHOJIOTHYECKHUX TPOIIECCOB;

® TIIPUBOIUTH MPHUMEPHl BKJIAaJa POCCUUCKHX U 3apyOSKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHEC HAyKH, B OOBSCHEHHE MPOIECCOB OKPY)KAIOIIETO MHpA, B

Pa3BUTHC TCXHUKHU U TGXHOHOFHﬁ;



® aHAJM3UPOBATH U OLICHUBATH TIOCIEACTBUS OBITOBOM M MPON3BOJCTBEHHOMN
NESTETPHOCTH YEJIOBEKa, CBA3aHHOW C (PU3WYECKUMH TPOIlecCaMu, C TO3UIUN
AKOJIOTUYECKOMN 0e30macHOCTH, MpeICTaBICHUM 0 parmoHaIbHOM
PUPOJIONIOIH30BAHUN, & TAKKE Pa3yMHOM MCIOJIb30BAHUU JTOCTHKCHHM HAYKU U
TEXHOJIOTUH JIJIs JabHEHIIero pa3BUTHS Y€JI0BEUECKOTO OOIIECTRA;

® IPUMEHATH Pa3IUYHbIE CIIOCOOBI PadOThl ¢ MHpOpManue puzndeckoro
COJICp)KaHMSI C MCIIOJIb30BAaHUEM COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM MCIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJISl TTIOMCKA,
nepepaboTKU U MPEeAbsBICHUS y4eOHOM M Hay4dHO-TIOMYJSpHON HHGOpMAaIIUH,
CTPYKTYPUPOBAHUS W WHTEPHpPETAUH WHOOPMAIUH, MTOTYUYEHHON M3 Pa3InYHBIX
VCTOYHHUKOB, KPUTUUYECKH aHATM3UPOBATH MOTydaeMyto HH(GOPMAIIHIO M OIICHUBATh
e€ TOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIIMXCS 3HAHWH, TaK M HA OCHOBE aHaJIn3a
UCTOYHHKA HH(POPMALINH;

® TIPOSIBIIATH OpraHu3alOHHBIC u MMO3HABATEIIbHBIE yMEHUS
CaMOCTOSATEIILHOTO TPHOOPETEHUSI HOBBIX 3HAHWA B TPOIECCE BBIMOTHEHUS
IIPOCKTHBIX M y4eOHO-UCCIIEI0BATEILCKUX PadOT;

e paboTaTh B TPYIIE C HMCHOJHEHHWEM pPa3IUYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATh PA0OTy TPYIIBI, PANMOHATIBLHO PACHPENENsiTh ACSITEIbHOCTh B
HECTAaHJIAPTHBIX CUTYalUsIX, aJICKBATHO OIICHUBATH BKJIAJ KaXKJIOT0 U3 YYACTHUKOB
T'PYIINBI B PEIICHUE paccMaTpUBaeMO MPOOJIEMBI,

® TIPOSIBJISITH MOTHBAIIMIO K OyayIieil mpodeccuoHambHOM ASSTENBHOCTH 10

CIICTIHAJIbHOCTAM @HSHKO-TGXHI/I“IGCKOFO HpO(l)HJ'ISI.

K koHuy oOyuenus B 11 knacce npeiMeTHbIE PE3YyJIbTAThl HA YIiyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YYArOIINXCS YMEHU:

® [IOHMMaTh poyib (U3MKK B SKOHOMHUYECKOH, TEXHOJOTHMYECKOH,
COLIMATIBHON M 3TUYECKOU chepax IesTeTbHOCTH YeI0BeKa, POIb U MECTO (PU3UKH B
COBPEMEHHOW HAay4yHOM KapTUHE MHUpa, pOJb ACTPOHOMHHM B IPAKTUYECKOU

ACATCIBHOCTH YCJIOBCKA N I(aaneﬁmeM HAYYHO-TCXHHYCCKOM PAa3BHUTHUHU, 3HAUYCHHUC



OMHCATEIPHON, CUCTEMATU3UPYIONIEH, OOBSICHUTEILHON H MPOTHOCTUYECKON
byHKIMA (U3HUECKOM TEOpUU — DIEKTPOJAMHAMHUKHU, CICIHAIBHON TEOPHUH
OTHOCUTEITLHOCTH, KBAHTOBOW (PU3UKH, POJIb PU3NUYECKON TE€OpUH B (POPMUPOBAHUU
IPEICTABICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PM3UUECKOM KapTUHBI MUPA B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUN O IPUPOJIE;

® pa3nuyaTh yCJIOBUS NPUMEHHUMOCTH Mojeleld (Qu3nyeckux Ten u
IPOLIECCOB (SIBJICHUIT): OJHOPOJHOE 3JIEKTPUUYECKOE U OAHOPOJHOE MArHUTHOE
noJisi, TapMOHUYECKHE KOoJeOaHWs, MaTeMaTUYeCKUd MasITHUK, WJIeaIbHBIN
NPYKUHHBI MasiTHUK, TapMOHUYECKHE BOJIHBI, WJACAIbHBIM KoJieOaTeIbHBIN
KOHTYp, TOHKAas JINH3a, MOJEJIEH aTOMa, aTOMHOTO S/Ipa U KBAHTOBOW MOJIEJIH CBETA;

® pa3zinyath YCJIOBUS (TpaHULbl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TIOHMMATh BCEOONIIMII XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB W
OTPAHUYEHHOCTh UCMOJIb30BAHNUS YACTHBIX 3aKOHOB;

® AHAIU3UPOBATH U OOBACHATH AIEKTPOMATHUTHBIEC MPOIECCHI U SIBJICHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKHU U CHEIUAbHON
TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXPAaHEHHUsI SJIEKTPUYECKOro 3apsiia, cuiia
Awmnepa, cuna JlopeHla, 3aKOH 3JEKTPOMAarHUTHOW MHAYKUMHU, npaBwio JleHua,
cBs3b OJIC caMOMHAYKIMHM B 3JIEMEHTE BJIEKTPUYECKOM LEMU CO CKOPOCTHIO
U3MEHEHHS] CHJIBI TOKA, MOCTYJAThl CHEHUAJIbHOW TEOPUH OTHOCUTEIBbHOCTU
OWHIITEIHA);

® AHAJU3UPOBATH U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SIBICHUS, UCTIONIB3YS
MOJIOKEHHST KBaHTOBOM (usuku (ypaBHeHHe OMHIITEHHa 11 doTodddexTa,
IIEPBBIM U BTOPOM IOCTYJIaThl bopa, NPUHLIMII COOTHOLIECHUS HEOIPEAEIEHHOCTEN
['elizenOepra, 3aK0HBI COXpAaHEHUS 3apsJIOBOIO U MAacCOBOT'O YMCENl M SHEPTUH B
SIIEPHBIX PEaKIUIX, 3aKOH PAJUOaKTUBHOTO pacnaja);

® OMNUCHIBaTh (PU3MYECKUE MPOLECChl U SIBICHUS, HCIOJIb3Yys BEIUUYUHBI:
HaNPSKEHHOCTh JIEKTPUYECKOrO MOJISl, MOTEHUHAT 3JIEKTPOCTATUYECKOrO MOJI,
Pa3HOCTh MOTEHUHUAJIOB, 3JEKTPOABUKYIIAS CHJIA, WHAYKIHWS MAarHUTHOTO TOJIS,

MarHUTHBIN IIOTOK, CHJIa AMnepa, HHAYKTUBHOCTB, JJCKTPOABMXKYHIasd CHIIA



CaMOWHAYKITUH, SHEPTHSI MAaTHUTHOTO TIOJISI IPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUIN
UMITYJIbC, TIOJTHASL SHEPIHsl, PHEPrHUs TMOKOS CBOOOJHOW YaCTHIIBI, SHEPIHS U
UMITYJIbC (POTOHA, MACCOBOE YMCJIIO U 3apA[ Spa, SHEPT U CBSI3H SIPa;

® OOBSCHATH  OCOOCHHOCTHM  MPOTEKaHUA  (U3MYECKUX  SBJICHUIL:
ANIEKTPOMATrHUTHAS WHIYKIWSA, CAMOMHAYKIIUS, PE30HAHC, UHTEPPEPEHIIUS BOJIH,
mudpakius, AUCHEpCHsi, TOJHOE BHYTPEHHEE OTpakeHHe, (HOTOIEKTPUUYECKUN
adpdexr (pororddexr), anpda- u Oera-pacnanbl saep, ramMma-usIydeHue saep,
dbu3nYecKre NPUHITUIIBI CIEKTPAIBHOTO aHaIn3a U paboThI Jlazepa;

® ONpeNeNsATh HampaBieHUE HHAYKIMM MArHUTHOTO MOJS MPOBOJAHHUKA C
TOKOM, CUJIbl AMriepa u cuiibl JlopeHua;

® CTPOUTH U300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

® MPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TOHATUS, TCOPUU U
3aKOHBI JIJIs aHaIM3a U OOBSICHEHUs] (PU3NUYECKUX MPOIECCOB, MPOUCXOMISIINX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTalaKTUUECKON Ccpefie; NBHKEHUSI HEOECHBIX
TEJ1, DBOJIIOIMU 3BE3 U BeeneHHoii;

® IPOBOJUTH MHCCIICIOBAHUE 3aBUCUMOCTEH (U3UMYECKUX BEIUYHH C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcHpOBaTh PE3yNHTATH OJYYCHHONW 3aBUCUMOCTH (PU3NUECKUX BEITUYNH B BUJIC
rpaduKoB ¢ yuéToM abCOTIOTHBIX MOTPENTHOCTEH M3MEPEHHM, JIeaTh BBIBOJIBI 11O
pe3yibTaTaM UCCIIeI0BaHuUS;

® IIPOBOJIUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEIUYHH, MPH 3TOM
BBIOMpATh ONTUMAIbHBIA METOJ HW3MEPEHMs, OIEHUBATh aOCOJIIOTHBIE U
OTHOCUTEJBHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;

® IIPOBOJIUTH OMBITHI MO MPOBEPKE MPETI0KEHHON TUIIOTE3bI: TNIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, aHaJM3HPOBAThH
MOJTyYEHHBIC PE3YJIbTATHI U JICJIaTh BBIBOJ O CTATyCE MPE/JI0KEHHOM TUIIOTE3bI;

¢ ONUCBIBATb MCTOJbI ITOJIYUYCHHA HAYYHBIX ACTPOHOMUYCCKUX 3HaHHﬁ;



e co0MI0JaTh MpaBUiia OE30MaCHOTO TPY/ia MIPU MPOBEIACHUHN UCCIICTOBAHUI
B paMKax y4eOHOTO DKCIIEPUMEHTA, MIPAKTUKyMa U Y4eOHO-UCCIIeI0BATEILCKON U
NPOCKTHON JAESATEIbHOCTH C HCIOJb30BAHHUEM HM3MEPUTENIbHBIX YCTPOMCTB U
1abopaTopHOTro 000PYIOBAHUS;

® pemaTth pacy€THBIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
¢bu3ruecKoil MOJEIbI0: HA OCHOBAHWU aHANIM3a YCIOBHUS BBHIOMPATH (PU3MUECKHE
MOJIENIM, OTBEYAIOIIMEe TpPeOOBaHUSAM 3aJlayd, MNPUMEHITh (OPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (U3MYECKUX TEOpPUM TpPU HCIOIb30BAHUU
MaTEMaTUYECKUX METOJIOB pEelIeHUsl 3a7ad, MPOBOJUTH Pacu€Thl HA OCHOBAHUU
UMEIOIIUXCSl JaHHBIX, aHAJM3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOJbI
pelIeHust ¢ y4€TOM MOJTYUYEHHBIX PE3yJIbTaTOB;

e pemiaTh KaueCTBEHHBIE 3aJaud, TpeOylolMe NPUMEHEHHUS 3HAHUM U3
pa3HBIX pa3lesioB Kypca (uU3MKH, a TakKe HHTErpallid 3HAaHUW U3 JPYTUX
NpPEAMETOB €CTECTBEHHO-HAYYHOr'0 IMKJIA: BBICTPAaUBATh JIOTMUECKYIO IETMOYKY
PacCyXJIEHUI C OTOpPOM HAa M3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pu3nueckue
SIBJICHUS;

® ICMOJIb30BAaTh TEOPETHUYECKUE 3HAHUSA IS OOBSICHEHUS OCHOBHBIX
MPUHITMTIOB pabOThl M3MEPUTEIBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

® PUBOAWTH MPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
¢u3NKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® AHAJM3UPOBATH U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHOU
JESTEILHOCTH YEJIOBEKa, CBA3AHHOW C (PU3MYECKUMM MpOllecCaMU, C MO3ULUN
AKOJIOTUYECKOMN 0e301acHOCTH, pe/ICTaBICHUN 0 panMoHaIbHOM
MPUPOJIOTIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAaHUU JOCTHUKEHUN HAYKU U
TEXHOJIOTUH JJIsl AaIbHEHIIIEr0 pa3BUTHUSI UETTOBEUECKOTO O0IIIECTRA;

® IIPUMEHATh Pa3jIUYHbIE COCOOBI PadOThl ¢ MHpOpManKel (puznyeckoro

coJiepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HH()POPMAIMOHHBIX TEXHOJOTHUH,



IIPU 3TOM UCIIOJIb30BAaTh COBPEMEHHbIE MH()OPMAaLIMOHHBIE TEXHOJIOTHH JJIs IIOUCKA,
nepepadoTKu W TpEeAbsIBICHUS Y4eOHOW M HAy4YHO-TIONMYJISIPHON HH(OpMAIUH,
CTPYKTYpHUPOBAaHUsI U MHTEpHIpETaly WH(OpMaLKH, MOJIYyYEHHON U3 pa3iIMyYHbIX
UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH [1OJIy4aeMyI0 HH(POPMAILUIO U OLIEHUBATh
e€ JI0OCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaK U HAa OCHOBE aHaJIU3a
UCTOYHKKA UH(POPMALINH;

® TIPOSIBIISITH OpraHU3aIMOHHBIC u MO3HABaTEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO TMPUOOPETeHHsI HOBBIX 3HAHUM B TMPOIECCE BBITOJIHEHUS
IPOEKTHBIX U YU4EOHO-HUCCIE0BATEIbCKUX padoT;

e paboTarh B TPyNNe C HMCHOJHEHHEM pAa3IMYHBIX COLHUAJIBHBIX POJIEH,
IUTAHAPOBATh PA0OTy TPYNIBI, PAIMOHATBHO PpACIPEACTSATh NEATEIbHOCTh B
HECTAHJIAPTHBIX CUTYAIlHsX, aJleKBaTHO OLIEHWBAThH BKJIAJ Ka)KJOTO M3 yYaCTHUKOB
TPYNIBI B PEIIEHUE pacCMaTPUBAEMOIl MPOOIEMBI;

® IIPOSIBJISITH MOTUBALMIO K Oyaynieil mpodecCHOHaIbHOM AESTENbHOCTH 110

CHENUATBLHOCTSIM (QUBHKO-TEXHUIECKOTO MPOQIIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Kontpoasnbie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypcsl
Pa3aen 1. HAYYHBIIH METO/ ITO3HAHUSI IIPUPO/IbI
. but6mmoreka [IOK
11 Hayunsiii MeTO MO3HAHUS TTPUPOIBI 6 0 0 httos://m.edsoo.ru/7FALbF72
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kunemarixa 10 1 0 https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.2 1
Auramika 0 0 0 https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOro Tena 5 1 0
but6mmoreka [IOK
2.4 3aKOHBI COXpaHEHUSI B MEXaHUKE 10 1 0 httos://m.edsoo.ru/7FALbF72
Hroro mo pazneny 35
Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHICCKON TCOPUHU 15 1 0 httos://m.edsoo.ru/7FALbF72
but6mmoreka [IOK
2 T .T 2 1
3 epMoinHaMuKa. TerioBbie MalTUHBI 0 0 httos://m.edsoo.ru/7FALbF72
33 ArperaTHble cocTosiHUS BeliecTBa. da3oBbie 14 1 0 bu6mmoreka [IOK

IIePEXO0abl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. DJIEKTPOJAUHAMUKA

49

4.1 DnexTpuuecKoe nojue 24 0 E:::s?;r?]?:é(sigrouﬁ £41bf72
4.2 [TocTOsTHHBIN PEKTPUIECKHUIA TOK 24 0 ngg;ﬁf;;gﬁﬁ f41bf72
4.3 Toku B pa3nuuHBIX cpeax 6 0

Hroro no pazneny 54

Paznen 5. PUSUUECKUN IPAKTUKYM
5.1 dusnyecKkuil NpakTUKyM 16 16

Hroro no paznemny 16

PesepBHOE Bpems 10 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16



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

11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBaHHe pa3aeioB U TeM nudpoBbIie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pazjnen 1. JIEKTPOAUHAMUKA
bub6mmoreka [IOK
11 Marmutioe rose 14 0 0 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
1.2 DneKTpoMarHuTHast HHAYKITUS 13 1 0 httos://m.edsoo.ru/7fA1c97¢
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bubmuorexa [JOK
2.1 MexaHnndeckue KojieOaHus 10 0 0 httos://m.edsoo.ru/7fA1c97¢
bu6moreka [JOK
2.2 1
DJIEeKTpOMAarHUTHBIC KOJIeOaHuUs 5 0 0 htts://m.edsoo.ru/7f41c97¢
53 MexaHudeckue U 3J1€KTPOMarHUTHHIE 10 1 0 bubnuoreka [IOK
' BOJIHEI https://m.edso0.ru/7f41c97¢c
but6mmoreka [IOK
2.4 2 1
Onriia > 0 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 60
Pa3zgen 3. OCHOBBI CHEIIMAJTBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmorekxa [IOK
3.1 Ocrosst CTO > ! 0 https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny )



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pasznen 4. KBAHTOBASA ®PU3UKA

. bubnuorexa [JOK
4.1 K - 1
OPHYCIYIHPHOBOMHOBOI AYATHEM > 0 https://m.edsoo.ru/7f41c97c
4.2 ®dwusuka aToma 5 0 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c
43 ®du3nKa aTOMHOTO s1/1pa ¥ JIEMEHTAPHBIX 5 0 bu6nuoreka [JOK
' YACTHI] https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU
but6mmorexa [IOK
5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 12 0 httos://m.edsoo.ru/7fA1c97¢
Hroro no paszneny 12
Paznen 6. ®PUSHUECKHWI MPAKTUKYM
. bubmuorexa [JOK
A ) 1 1
6 VISHACCHIH HpAKCTHIYM 6 6 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 16
Pazgen 7. OBOBIHAIOLIEE IOBTOPEHHUE
CucreMmaruzanys 1 00001eHne
71 IIPEAMETHOTO COJEPKAHMS U OIIbITA 15 0 bubnuorexa LIOK
' NEeSITENBHOCTH, TPHUOOPETEHHOTO TTPU https://m.edsoo.ru/7f41c97c
n3ydeHun kypeca ¢pusuku 10 — 11 kiaccos
Hroro no pazueny 15
PesepBHOE Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



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

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema Ypoka Beero KOHTpOJIbeIe HpaKTuquKne 06pa30BaTeanble
padoThbI padoTsI pecypenI
1 ®usuka — PpyHraMeHTanbHas HayKa O 1 0 0 bubnuoreka [IOK
puponae https://m.edsoo.ru/ff0c32e2
5 Hayunpiii MeTO O3HAHUS U METO/IbI 1 0 0 bu6mmoreka [JOK
UCCIICIOBaHUS (PU3NICCKUX SIBICHUIN https://m.edsoo.ru/ff0c32e2
DKCIEPUMEHT U TEOpHs B MPOIECCE
3 HOBHElIfI/IH HpI/IpOI[bI.p Ha6J‘II(I))I[eHI/Ie u 1 0 0 Eubmrorexa ITOK
https://m.edsoo.ru/ff0c32e2
HKCIIEPUMEHT B (hU3HKe
4 Crioco6b1 m3MepeHus GU3NIECKIX BETNINH 1 0 0
5 AOComOTHAS U OTHOCHUTENbHAS MOTPEITHOCTH 1 0 0
U3MepeHuil PU3NIECKUX BETUYUH
MonenupoBanue B pusuke. Poias u mecto
6 ¢u3uKK B POPpMUPOBAHUHN COBPEMEHHOM 1 0 0 bubnuorexa LIOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/ff0c33e6
JIeATEJIbHOCTH JIIOAEH
Mexannueckoe asmxenne. CucremMa oTcueTa.
7 OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 0 0 bubmuorexa [JOK
nerxkeHwus. [Ipsimast u oOpatHas 3agaqn https://m.edsoo.ru/ff0c3508
MEXaHHUKHU
3 Panuyc-BekTop MaTepHalibHOM TOUKH, €ro 1 0 0

MIPOEKIIUU Ha OCU KoopAuHAT. Tpaekropus.



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

ITepemenmenue. CkopocTth. X mpoekuuu Ha
OCH KOOpJMHAT

PaBHOMEpHOE IPSIMOJIMHEMHOE JBUYKEHUE.
['pacdmyeckoe onucanre paBHOMEPHOTO
MPSIMOJTUHEIHOTO JIBUKECHHUSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

10

CrnosxeHue nepeMenieHli U CKOpOCTei.
Pemenue 3anau

11

HepaBHoMepHoe aBmxeHne. MruoBeHHas
ckopocTb. Yckopenue. [Ipsamonnneitnoe
JIBIDKEHUE C TTIOCTOSIHHBIM YCKOpPEHHUEM

12

['paduueckoe onrcaHue MPsIMOJIMHEHHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHHUEM

13

CBoOoaHOe majieHne. Y CKopeHue
C¢BOOOIHOTO MaeHNUs. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPECHHUS OT
BpPEMEHH U UX rpaduKu

14

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM K
TOPU3OHTY

15

KpuBonuneiiHoe nBuxeHue. [BUKEHHE 110

OKPY’KHOCTH. YTJIOBasl U JTUHEHHAs1 CKOPOCTb.

[Tepuon u wacrota. LleHTpOCTpEeMUTENBHOE 1
MIOJTHOE YCKOPEHUE

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc3ada

16

KonTponbHas pabora no teme "Kunemartuka"

17

Ilepsbiif 3akoH HeroToHa. HEepLnanpHble
cucrtemsbl orcuéra. [IpuHuun
OTHOCHUTEIbHOCTH I'anmmnes.
HeunepuuanbHble CUCTEMBI OTCUETA



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3ada

Cuna. PaBHozeicTBytomas cuna. Bropoi

18 3akoH HerotoHa. Macca
19 B3aumopericteue ten. Tpernit 3aKk0H bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0c3be8
20 [TpuHn cynepno3uiuu cui. Pemenue
3a/1ay Ha IpUMeHeHue 3akoHOB HproToHa
3aKOH BCEMHUPHOTO TATOTEHHUS.
21 DKBHUBAJICHTHOCTh IPABUTALIMOHHON U Bubmmorera [IOK
N https://m.edsoo.ru/ff0c3d00
WHEPTHOI Macchl
99 Cuta TSKeCTH U yCKOpPEHHE CBOOOHOTO
naJICHUs
JIBukeHre HeOECHBIX Te U UX
23 HUCKYCCTBEHHBIX CITyTHUKOB. [TepBas
KOCMHYEecKasi CKOpocTh. 3akoHbI Kerutepa
bubnuorexa [IOK
24 Cuita ynpyroctu. 3akon ['yka. Bec Tena httos://m.edsoo.ru/f0c3e18
Cuna tpenus. [Ipupoaa v BUIIBI CUIT TPEHUS.
25 I[BI/I}KGEI/IG B >KI/I§KECTI/I W Ta3e ¢ yqéTcl)oM bubmmorexa TIOK
https://m.edso0.ru/ff0c3f76
CHUJIBI COITPOTUBIICHUSI CPEJIbI
26 Hasnenue. [ mapocratnyeckoe JaBICHUE.
Cuiia Apxumena
97 AOGcomtoTHo TBepaoe Teno. [loctymarensHoe
U BpalllaTeJIbHOE IBH)KEHUE TBEPOTO Teja
08 MoOMEHT CUJIbl OTHOCUTENEHO OCH BPAILICHUS.
[Tnevo cumbl
29 CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY

teiy. LleHTp TsxkecTn Tena. Y cinoBus



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

paBHOBECHS TBEPJOTO Tena. Bubl
paBHOBeECHS

30

Pemenue 3amau

31

KoHnTtponbHas pabota nmo teme "J{[nHamuka.
Cratuka TBepaoro tena"

32

HMitynsC MaTepUaIbHON TOYKH, CUCTEMBI
MaTepuaiabHbIX ToueK. LleHTp Macc cucteMbl
MaTEpHaJIbHBIX TOUYEK. TeopeMa 0 JBUKECHUH
LIEHTpa Macc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

33

NMItyibC CHIIBI M1 N3BMEHEHUE UMITYJIbCA TENA.
3aKoH coXpaHEHUs UMIyjbca. PeakTnBHOE
JBUYKEHUE

bubmmoreka [JOK
https://m.edsoo.ru/ff0c43d6

34

MOMEHT UMITyJIbCa MAaTEPUATBLHON TOUKH.
IIpeacraBiaenue 0 COXpaHEHMM MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

35

Pemenue 3amau

36

Pabota cusibl Ha MaJOM U Ha KOHEYHOM
nepemenieHun. ['paduueckoe npeacTaBieHe
paboThI CHITBI. MOIITHOCTH CHITBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

37

Kunetnueckas sueprus. Teopema 06
U3MEHEHUH KHHETUYECKON SHEPTruu
MaTepuaibHON TOUKHU

38

IToTeHmanbHbpIe U HENTOTEHIINAIBHBIE CUIIBI.
ITorenumansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

bubmoreka [JOK
https://m.edsoo.ru/ff0c478c

39

Tpetrbst KocMHuUecKast CKOpOCTh. CBs3b
pa6OTI)I HECTIOTCHIIMAJIBHBIX CHJII C
M3MEHEHHEM MeXaHMIeCKOU OHECpPruu



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c478c

CUCTEMBI TeJl. 3aKOH COXpaHEeHHUS
MEXaHUYECKON IHEPrun

anyrHe " HCYHIPYTHUC CTOJIKHOBCHUA.

40 VYpaBuenue bepHymu s uaeanbHOU
KHUJIKOCTU
41 KonTponbHas pabota o Teme "3aKoHbI
COXpaHEHMsI B MEXaHHUKe"
PasButue npeacraBneHuii o mpupoie
42 ter1oTel. OcHOBHBIE MoJ10keHuss MKT. bubmorexa [TOK
https://m.edsoo.ru/ffOc4dc2
Huddysusa. bpoyHoBCcKkoe nBUXKEHHE
CtpoeHune ra3000pa3HbIX, KUJAKUX U TBEPIBIX
43 Ten. XapakTep JBUKESHHS U B3aUMOJICHCTBHS
YaCTHII BEIIECTBA
Macca u pazMepbl MOJIEKYJT (aTOMOB).
44 KomnuectBo BemectBa. [locTosiHHas
ABoraapo
45 Temnepatypa. TemnoBoe papHoBecue. [IIkana
Henscus
46 Pemenne 3agau
47 W neanpublii ra3. I'a3oBble 3aKOHBI
48 VYpanenue MenpeneeBa-Knamneiipona.
Pemenue 3agau
bubmoreka [JOK
49 AoOcontoTHas TeMrepatypa. 3akoH JlanbroHa httos://m.edsoo.ru/f0c51 Le
50 W3omporieccsl B uaealbHOM rase ¢
MOCTOSIHHBIM KOJIMUECTBOM BEIlleCTBa
51 I'pacduueckoe npeacraBaeHUE U30MPOLIECCOB: bubnuorexa LIOK

u30TepMa, U30X0pa, U300apa

https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

52

OcHoBHOe ypaBHeHHEe MKT

53

Pemenue 3amau

54

CBs13b a0COTIOTHOM TEMIIEPaTyphl
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeaHel
KMHETUYECKON YHEPrUel MOCTYaTeIbHOTO
TCIIJIOBOT'O JIBUXXCHUA eé qacCTHUI]

55

O00011eHHE U CUCTEMATU3ALMS 3HAHUI 110
Teme "OcuoBsl MKT"

56

Kontponbnas pa6ota o teme "OCHOBBI
MKT"

57

TepMmoanHamMuueckas cucTema. 3alaHue
BHEILIHUX ycioBul i T/ cucteMsl.
BHemHue ¥ BHyTpEHHUE TapaMeTPBI.
[TapameTpsr T/ cucTemMbl Kak cpeHue
3HAYEHMsI BEJIMYHH, OITUCBHIBAIOIINX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

bubnunorexa [IOK
https://m.edsoo.ru/ff0c5c36

58

HyneBoe Hauano TepMOAMHAMUKHY.
CamornpounsBoiibHas penakcanus T/1
CHUCTEMBI K TEIUIOBOMY PaBHOBECUIO

59

MOHGJ’IL HUACAIIBHOTO Ira3a B TCpMOJUHAMUKC.

YcnoBus MNPUMCHUMOCTU 3TON MOoAeIU

60

VYpaBnenue Menpeneera-Knaneiipona u
BBIPAKEHME JUUII BHYTPEHHEN Y)HEPTUU

61

BeIpaxxeHue 11 BHyTpEHHEN SHEPrun
OJIHOATOMHOT'O UJE€AJILHOTO rasa.
KBasucraTuueckue u HECTaTUYECKUE
IIPOLIECCHI



https://m.edsoo.ru/ff0c5c36

OnemeHTapHas paboTa B TEPMOJUHAMHUKE.

62 Brerancnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme
Temnonepenaya kak cnoco0 U3MEHEHUs
63 BHyTpeHHel 3Heprun TJI cuctemsr 6e3
COBEpIIEHUS pabOThI
64 KonBekuus, TernaonpoBOAHOCTb, U3IyYECHUE bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
KonnuecTtBo Teminotel. TemnoéMKocTh Tena.
65 VY enbHas U MOJISIpHAsk TEIUIOEMKOCTH bubnunorexa [IOK
BEILIECTBA. Y JIeJIbHAs TEIJIOTa CTOPAHHUS https://m.edsoo.ru/ff0c5c36
TOTLIINBA
66 Pacuér konmuecTBa TEMIOTH NpU
Teruioneperaye
67 [Tonsitue 06 anuabaTHoM mporecce. [lepsriii bu6mmoteka [JOK
3aKOH TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c5efc
KonunuecTBo TeminoTel U paboTa Kak MephI
68 W3MEHEHUs BHyTpeHHeH sHeprun T/]
CHUCTEMBI
BTopoii 3ak0H TepMOIUHAMUKHU JJIS1
69 paBIfOBCCHLIX u HpepaBHOBeCHBIX IIPOLIECCOB. brbmorexa LIOK
https://m.edso0.ru/ff0c6230
HeoOpaTumocTs IpUpOIHBIX MPOIIECCOB
70 [IpuHIMIIBI 1EWCTBUS TEIUIOBBIX MAIIMH. bubnmnoreka [JOK
KITI https://m.edsoo.ru/ff0c600a
bubnunorexa LIOK
71 MakcumansHoe 3Hauenue KII/I. [ukn Kapno https://m.edsoo.ru/ff0c600a
712 Pewienue 3amau



https://m.edsoo.ru/ff0c5c36
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73

DKOIOTMYECKHE aCEKTHI UCIIOJIL30BaHUS
TEIUIOBRIX JBHUTaTeleit. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl

74

Pemenune 3amau

75

O00011eHNe U cCUCTEMATU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TeruioBbie MalTUHBI

1

76

KonTponbhas pabota mo Teme
"Tepmonunamuka. TernaoBeie MalIMHbI"

7

[TapooOpa3zoBaHue 1 KOHICHCAIIHS.
Vcniapenue u kunenue. Y aenbHas TerioTa
napooOpa3zoBaHus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

78

HacplleHHbIe M HEHACBIIIEHHBIE N1aphl.
KayecTBeHHast 3aBUCHUMOCTb INIOTHOCTH U
JTaBJICHUS HACBHIILIEHHOTO Mapa oT
TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT 00bEMa
HaCBILEHHOTO Napa. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUS OT 1aBJICHUS B
KHUJIKOCTH

79

BnaxxnocTs Bo3ayxa. AGCoNOTHAS U
OTHOCHUTCJIbHAA BJIAKHOCTb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3amau

81

Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHCTAJJIOB

but6mmorexa [IOK
https://m.edsoo.ru/ffOc65f0

82

[InaBnenue u KpHuCTaJlJIN3alusl. Y nenpHas
TCIJIOTA IIJIaBJICHUSA. CY6J'II/IMaI_[I/I$I

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

83

Hedopmaruu TBEpAOTO Tena. PacTskenne n
cxatue. Casur. Monyns FOnra. Tlpenen
yopyrux aedopmarmii

84

TernoBoe pacmpeHue KUAKOCTeH 1
TBEPABIX T€N. AHTAPMOHHU3M TETIOBBIX
KOJIeOaHUH YaCTHII BEIIECTBA

85

[TpeoOpazoBanue Heprun B (ha30BBIX
nepexoax

86

VYpaBHeHHE TEIIOBOTO Oasianca

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

87

Pemenue 3amau

88

[ToBepxHOcTHOE HaTsKeHUE. KanumisipHble
sBiieHUS. J[aBJIeHHEe 1O MICKPUBICHHOMN
MMOBEPXHOCTHIO JXUIKOCTH. DopMyna
Jlammaca

89

O0001EeHne U cHucTEMAaTH3AIHAS 3HAHUN 110
TeMe "ArperaTtHble COCTOSIHUS BEILIECTBA.
da3oBbIe epexoab"

90

KontponbHas pabota mo teme "ArperaTHbie
cocTosiHus BenlecTBa. Pa3oBble epexoipl”

91

DJieKTpU3auus Tea U €€ MPOsIBICHUS.
Dnextpuueckuit 3apsia. J{Ba Buna
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
}II/ISJ'ICKTPI/IKI/I 158 HOJ'IyrIpOBOI[HI/IKI/I

bubnunorexa [IOK
https://m.edsoo.ru/ffOc6bcc

92

DneMeHTapHbIN 2JEKTPUUECKUN 3apsi. 3aKOH
COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumopericteue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6ce4



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

94

Penrtenue 3agau

OnekTpuueckoe nose. Ero neiicteue Ha

but6mmoreka [IOK

% AIEKTPUUECKUE 3aPsbl https://m.edso0.ru/ff0c6f00
Hanpsk€HHOCTB 3JIEKTPUYIECKOTO TIOJISL.

96 [TpoOneIit 3aps. JIMHUN HAPSDKEHHOCTH bubnmnoreka [JOK
AIEKTPUIECKOTO 10Jist. OJTHOPOIHOE https://m.edso0.ru/ff0c6df2
AIEKTPUIECKOE TT0JIe

97 [ToTeHIMaTBHOCTD AIEKTPOCTATHYECKOTO
noJisi. Pa3HOCTh MOTEHIMATIOB U HATIPSKEHUE
[ToreHnmanpHas SHEPTHSI 3apsaa B

98 ANIEKTpOCTaTUYECKOM Mosie. [loTennunan
AIEKTPOCTATUYECKOTO MO
CBs13b HANIPSDKEHHOCTH TIOJISL I PA3HOCTH

99 MOTEHIINAJIOB JUISI 3JICKTPOCTATHUECKOTO
0TSt

100 [TpuHIUIT CYyTIEPIIO3UITIH YTICKTPUUECKUX
nosjeun

101 Pemenue 3amay

102 ITone Toueunoro 3apsnaa. [Tose paBHOMEPHO
3apsHKEHHOU chepbl
[Tone paBHOMEPHO 3apsKEHHOTO MO 00BEMY

103 mrapa. [Tone paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM IITOCKOCTH

104 [TpoBOAHMKY B 3TEKTPOCTATHUIECKOM TIOJIE.

VYcnoBue paBHOBECHS 3apsiI0B
105 JIMpneKTpuKy 1 NOJIyIIPOBOIHUKH B bubnmnoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c7018

Konpaencarop. 91eKTpoEMKOCTh

106 KOHJICHCATOPA. DIEKTPOEMKOCTH TUIOCKOTO bubmmorexa [TOK
https://m.edso0.ru/ff0c7126
KOHJICHCATOpa
107 [TapamiensHOE COeTMHEHHE KOHIEHCATOPOB
108 ITocnenoBaTensHOE COEqUHEHNE
KOHJICHCATOPOB
109 OHeprus 3apsyKEHHOT0 KOHAEHCATOpa
110 Pewmenue 3amay
111 JIBr>keHue 3apsiAKEHHOW YaCTHIIbI B
OJTHOPOJHOM DJIEKTPUIECKOM TIOJIe
112 Pemenue 3agau
113 O00011eHHEe U cHCTEMAaTH3allHs 3HAHUH 110
Teme "DnekTpudeckoe mnojue"
114 KontposnbHas paboTa mo Teme
"OnekTpuueckoe noiue"
Cuia Toka. IlocTosSHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHHUS MOCTOSIHHOTO
AIEKTPUICCKOTO TOKA
116 HcTtounuku Toka. Hanpspkenne u 91C
117 3akoH OMa U1l y4acTKa LIETH.
DJEKTPUYECKOE COPOTUBIICHUE
3aBUCUMOCTB COMPOTUBIICHUS OJTHOPOTHOTO
118 MPOBOJIHUKA OT €0 JIJIMHBI U IJI0LIA 1
MOTIEPEYHOTO CEYECHUS
119 VY neiapHOE COMPOTUBIICHHUE BEIIIECTBRA.
Pemrenune 3amau
120 [TocnenoBarenbHOE, HapaJLIEIBHOE, but6mmoreka [IOK

CMCIIAHHOC COCAUHCHHUC TPOBOAHHUKOB

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0

Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

121 1 0 0
uenei. [Ipasuna Kupxroga

122 Pemenue 3amau 1 0 0

123 Pabora snexktpuyeckoro Toka. 3akoH Jxoys 1 0 0
—Jlenna

124 Pemenue 3amau 1 0 0

125 MoItHOCTB ANEKTpUYecKoro Toka. Temnosas 1 0 0
MOIIIHOCTD, BBIICIISIEMAas Ha PE3UCTOPE

126 Pewienue 3anau 1 0 0

127 O/1C n BHyTpEHHEE CONPOTUBIIEHHE 1 0 0
HCTOYHHKA TOKa
3akon Oma 1151 TOJTHOM (3aMKHYTOM ) bubmuorexa [IOK

128 . 1 0 0
ANEKTPUUECKOMN LeTTH https://m.edsoo.ru/ffOc7ae0

129 Pemenue 3amau 1 0 0

130 MoOIIHOCTE UCTOYHHKA TOKA 1 0 0

131 KopoTtkoe 3aMbIkanme 1 0 0

132 Konnencatop B 11enu mOCTOSTHHOTO TOKa 1 0 0

133 Pemenue 3amau 1 0 0

134 Pemrenne 3a,[[a‘j 110 T‘eMe ITocTostHHBIH 1 0 0
AIEKTPUIECCKUN TOK

135 Pemenue 3anatu1 o T'eMe "TTocTOSHHBI 1 0 0
AIEKTPUICCKUI TOK

136 Pemntenue 3anai{ o T‘eMe "TTocTOSTHHBII 1 0 0
ANEKTPUIECCKUN TOK

137 O06001eHne U cucTeEMaTH3alAs 3HAHUH 110 1 0 0

teMe "IIoCTOSHHBIN 21EKTpUUECKUN TOK"



https://m.edsoo.ru/ff0c7ae0

138

Kontponbnas pabota o teme "IlocTosiHHBII
AIEKTPUIECKUN TOK"

139

DJeKTpuyecKasi IPOBOAUMOCTh Pa3IMUHbIX
BEILIECTB. DJIEKTPUUECKUI TOK B METaJIax.
CBepX1poBOAMMOCTD

140

DNEeKTpUUECKU TOK B pacTBOpPax U
pacmaBax 3JeKTpoauToB. 3akoHbl Dapaes
JUIS JIEKTPOJIN3A

bubmnoreka IIOK
https://m.edsoo.ru/ff0c82ba

141

DneKkTpuyecKuil Tok B razax. [lmazma

142

DneKkTpuuecKuil TOK B Bakyyme. BakyymHbie
npudOpHI

143

DNEeKTPUUECKHU TOK B MOTYNPOBOJHUKAX

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

144

[TosrynpoBOIHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

145

@U3NYECKUM IPAKTUKYM I10 TEME
"M3mMepeHune cuiibl TOKa M HAIIPSKEHUS B
LIENY MIOCTOSTHHOTO TOKA IPY IIOMOILHU
AHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTEIIBHBIX
npu6opoB" uiK "3HAKOMCTBO € ITUPPOBOH
nabopatopueii o ¢pusuke. [Ipumepsr
U3MepeHus: GPU3NUYECKUX BEIHMUUH MIPU
ITOMOIIY KOMITBIOTEPHBIX TaTYMKOB"

146

dusznueckuil mpakTUKyM 1o TeMe "M3yuenue
Yy Yy

HEPaBHOMEPHOTO JBUKECHUS C EJIbIO

OIpeJIeNIEHNs] MTHOBEHHOM ckopocTh"

147

DU3NYECKHUI TPAKTUKYM T10 TEME
"N3mepeHue yCKOpeHUs Ipu



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JNBHKEHUHY O HAKJIOHHOW MIOCKOCTH'" MIIN
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHH MPU PaBHOYCKOPEHHOM JBUKECHHUH"

148

DU3NYECKHUI TPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHHsi CBOOOTHOTO
najgeHus" win "M3yueHnue ABUKEHUS Tena,
OpOLIEHHOT0 TOPU30HTAIBHO"

149

du3nvecKkuil mpakTUKyM 1o TeMe "M3ydenue
JBUKEHHSI TeJIa 10 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH MepUoa
oOpaleHuss KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

150

PU3NYECKUI MPAKTUKYM TI0 TEME
"N3mepeHne paBHOAECHCTBYIOLIEN CUIIBI ITPU
JBIDKEHUH OpycKa 110 HaKJIOHHOM
miockocTu" unu "lIpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHH JIBUKEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT ero Macchl”

151

Ou3nyeCKuil MPAKTUKYM 110 TEME
"UcciaenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIMX B IIPYKUHE U
pe3nHOBOM 00paslie, oT ux Aedpopmanun”
wiy "M3ydeHne ABMKEHUS CUCTEMBI TEIl,
CBSA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
nérkuit 010K"




152

PU3NYECKUI MPAKTUKYM TI0 TEME
"U3zmepenne ko3¢ uImenTa TpeHus 1mo
BEJIMYMHE YTIIOBOTO KO PHUIIHEHTA
3apucumoctd FTp(N)" unu "Hccnenoanue
JIBIDKEHUS OpyCKa 110 HAKJIOHHOM MJI0CKOCTH
C IEpEMEHHBIM K03 PUIIMEHTOM TpeHUs"
nin "M3ydenne NBHKEHMS TPy3a Ha Bajy ¢
TpeHuem"

153

154

Ou3nyecKuil MPaKTUKYM I10 TEME
"HccnenoBaHue yclOBU paBHOBECHS
TBEPOIO TeJa, UMEIOIIET0 OCh BpallleHUs "
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3ydenune
YCTOMYMBOCTHU TBEPIOTO TeJa, UMEIOIErO
IJI01aab Onops!"

@U3NYECKUM PAKTUKYM II0 TEME
"N3mepeHune umiysbca Teaa o TOpMO3HOMY
nyTH" unu "M3Mepenne cuibl TATU, CKOPOCTH
MO/JIEJIN 3JIEKTPOMOOMIIS M MOIIIHOCTH CHJIbI
Taru" win "CpaBHEeHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" MITH
"NccnenoBanue COXpaHeHUs! UMITyJIbCca pU
yrpyrom B3aumozencTeun" win "M3mepenue
KMHETUYECKOW YHEPrUU TeJla 10 TOPMO3ZHOMY
nytu"

155

®dusnyeckuil npakTukyM no teme "M3ydenue
M30TEPMUYECKOT0 Mpoliecca (PEKOMEHJOBAHO
HCIIONIb30BaHue udpoBoit tabopaTopun)"
unu "M3ydeHne n30X0pHOro mnpoiecca’ win




"U3yuenne n3obapHOTO TIporiecca’ win
"[IpoBepka ypaBHEHHUS COCTOSTHUS"

156

PU3NYECKU IPAKTUKYM I10 TEME
"U3MmepeHue yeapHol TeIIOEMKOCTH WK
"HccnegoBaHue npoliecca OCThIBaHUSA
BemiecTBa" win "HccienoBanne agnabaTHOro
npouiecca" unu "M3ydeHne B3auMOCBsI3U
SHEPTUH MEKMOJIEKYIIPHOrO
B3aUMO/ICIICTBUS U TEMIIEPATypPbl KUTIEHUS
Jkuakocren"

157

dusnyeckuii npakTukym mno teme "Mzydyenue
3aKOHOMEPHOCTEN UCIIapeHUs )KUAKOCTEN"
w "H3MepeHne yaeapHOM TEIIoThI
11aBieHus abaa" uim "M3ydeHne cBOKCTB
HaCBIIIEHHBIX NapoB" win "N3mepenue
a0COFIOTHOM BIaKHOCTH BO3/yXa U OLIEHKA
Macchl 1apoB B nometeHun". smepenue
K03 PHLIMEHTA TOBEPXHOCTHOTO HATSHKEHHS

158

OU3NYECKHUI TPAKTUKYM I10 TEME
"HaOmromeHue npeBpamieHus SJHepruu
3apsKEHHOT'0 KOHAEHCATOPa B YHEPTHIO
n3nydeHus ceeronuona” uiny "Msyuenue
MPOTEKaHUs TOKA B IIETIH, COJIeprKaleit
KoHzeHcaTop" wiu "Pacnpenenenue
Pa3HOCTH MMOTEHLIMAJIOB (HANPSLKEHUS) TIPU
MIOCJIEI0BATEILHOM COEIMHEHUN
KOH/IEHCATOpOB"

159

DU3NYECKHUI TPAKTUKYM I10 TEME
"HMccnenoBaHue CMEIIAHHOTO COEJUHEHUS




pesucropoB” win "M3MepeHne yeabHoro
CONPOTUBJIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUs ISl JIAMITbl HAaKaJTMBaHUS"

160

DU3NYECKHUI TPAKTUKYM I10 TEME
"Habmronenue snexrponusa’ uim
"N3mepeHue 3apsiia OTHOBAJIEHTHOIO HOHA"
nm "HccnenoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temnepatypsl" uinun "CHSTHE BOJIBT-
aMIIepHOM XapaKTepUCTUKU Juoja"

161

PesepBuslit ypok. O6001IeHNE 1
CHCTEMATH3aIIMA 3HAHUN 110 TEME
"KunemaTtuka"

162

PeseprubIil ypok. O60061eHIE 1
CUCTeMAaTH3aIl¥sl 3HAHUH 110 TeMe
" lunamuka"

163

PesepBubIil ypok. O6001eHIE 1
cucrteMaTusanys 35adui mo reMe "CraTrnka
TBep0ro Tena"

164

PesepBHblii ypok. O600IeHNE 1
CUCTEMAaTHU3aLMsI 3HAHUHU 110 TeMe ""3aKOHEI
COXpaHEHHUs B MeXaHUKe"

165

PesepBubIif ypok. O600111eHIE 1
cucTeMaTu3anusa 3Hanuii mo reMe "OCHOBBI
MOJIEKYJISIPHO-KUHETUUECKOU TeopHrH"

166

PesepBubIil ypok. O6001meHIE 1
CUCTeMaTH3all¥s 3HAHUH 110 TeMe
"TepmonnHamuka. TernaoBbie MalIUHbI"




167

PeseprubIil ypok. O6001eHIE 1
CHCTEMAaTH3aLMsA 3HAHUH 110 TEME
"ArperatHble COCTOAHMS BemecTBa. Da3oBbie
nepexonnl”

168

PeseprubIil ypok. O60061meHIE 1
cucreMaTrusanus 3HAHUHU II0 TEME
"DnexTpuueckoe mnoie"

169

PesepBHblii ypok. O6001IeHNE 1
cUCTeMaTH3allysl 3HaHUIl 110 Teme
"TIoCTOSIHHBIN ANEKTPUUECKUNA TOK"

170

PesepBHeIit ypok. O600IICHHE 1
cucreMarusanus 3HaHuil no treme "Toku B
pa3IMYHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
Ne nupposbIe
Tema ypoka Kourpoabubie | IIpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoTbI padoTbl
pecypchbl
B3aumoielicTBrE TOCTOSIHHBIX MarHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHoe moJie 1 0 0 bubnnorexa [IOK
P ' ' https://m.edsoo.ru/ff0c9778
'unoreza Amrmepa
BekTtop MarauTHOM nHAyKIMK. [TpuHIun
2 CYTIEPIIO3UIIHA MarHUTHBIX ToJiei. JInHnu 1 0 0
MarHUTHON WHITyKIIUU
3 MarsauTtHoe 1ose NpoBOAHHUKA C TOKOM. OmbIT 1 0 0 bubnnoreka [IOK
Opcrena https://m.edsoo.ru/ff0c98fe
Cuna Ammnepa, e€ HarpaBlieHUE U MOZIYJIb 1 0 0
5 Pemenue 3anau 0 0
6 IIpumenenue 3akoHa AMiiepa. 1 0 0 bubmmoreka [IOK
DIIEKTPOU3MEPUTEILHBIE TTPHOOPHI https://m.edsoo.ru/ff0c9ac0
Cua JlopeHiia, e€ HampaBiIeHUE U MOAYJIb.
7 I[BI/I)KGHI/II)G 3a sDKeHHog YaCTHUIEI B g 1 0 0 buGnnorexa [IOK
P https://m.edsoo.ru/ff0c9df4
OJTHOPOJTHOM MarHUTHOM IIOJIe
8 Pemtenue 3amay 1 0 0
bu6mmoreka [IOK
9 Pa6ora cumsl Jlopenma 1 0 0
pert https://m.edsoo.ru/ff0c9df4
10 Pemtenue 3amau 1 0 0
MarsauTtHoe 1oJjie B BeIECTBE.
11 m 1 0 0
deppoMarHeTHKH, Mapa- U JuaMarHeTUKU



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB.

12 1 0 0
[Mpumenenne peppoMarHeTHKOB
13 Pemenue 3amau no teme "Maraurtoe moine" 0 0
14 Pemtenue 3amay no teme "MargutHoe 1ose"” 0 0
15 SIBICHHE AIIEKTPOMArHUTHOW WHIYKITHH. 1 0 0
[ToTok BeKTOpa MAarHUTHOW WHAYKIIUN
16 OJ1C unayKIMMn 1 0 0
17 3aKOH AJIEKTPOMarHuTHOM MHIYKITUU 1 0 0
®dapanes
18 Buxpesoe anekrpuueckoe nosne. Tokun Oyko 1 0 0
19 O/1C nHAYKIMH B JBUKYLIMXCS TPOBOJAHHUKAX 1 0 0
20 Pemienue 3amau 1 0 0
21 [IpaBuio Jlenna 1 0 0
29 NunykruBHOCTH. KaTynika HHIyKTUBHOCTH B 1 0 0
LIETIA ITOCTOSTHHOTO TOKa
93 SAsnenne camonuaykiuu. JJ[C 1 0 0
CaMOHHTyKITUU
24 DHeprusi MarHUTHOTO TOJIsI KATYIIKUA C TOKOM. 1 0 0 bubnuoreka [JOK
DNeKTpOMarHuTHOE I0J1e https://m.edsoo.ru/ff0ca600
25 Pemtenue 3amau 1 0 0
26 O0o0061IeHre U cUcTeMaTH3alus 3HAHUN TI0 1 0 0
TeMe "DneKkTpoaruHamMuka"
97 KonTponbhas pabota o Teme 1 1 0
"DnekTpoauHamMuka"
08 KonebarenpHas cuctema. CBOOOIHBIC 1 0 0 bubmuorexa [IOK

Kosebanus. 'apMoHnueckue KojaeOaHus

https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0caf06

Kunemarunueckoe u JUHAMHYCCKOEC OITMCAaHUC

29 KOJIEOATENILHBIX IBKEHUN
DHepreTuyeckoe onucanue. BoBo

30 JTUHAMHUYECKOTO ONMCAHUS TAPMOHHYECKUX
KOJIeOaHUH U3 UX IHEPreTHIECKOTO U
KHHEMATHYECKOTO OITMCAHMS

31 Ammuutyza u ¢daza Konedanuit
[Tepuon u yactora kosiebanuid. [lepuon
MAaJIbIX CBOOOIHBIX KOJIEeOaHUHI

32 MaTeMaTH4eCcKoro MasiTHuKa. [lepuos
CBOOOIHBIX KOJICOAHUN TIPYKHHHOTO
MasTHHKA

33 3aryxatomue kojaebaHus. BeIHyK1eHHbIE
Konebanus. Pe3onanc

34 ABTOKONICOaHUS

35 Pemenue 3amau

36 Ypok-koHpepennus "MexaHU4IeCKHe
KOJIeOaHUsI B My3bIKQJIBHBIX HHCTPYMEHTaX"

37 O00011IeHNE ¥ CUCTEMATH3aIIMs 3HAHUI 10
teMme "Mexannuyeckue Kojaeoanus"

38 DIIeKTpOMarHuTHBIC KoJIeOaHusI. bu6mmoreka [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. CBsi3b aMIUTUTYABI

39 3apsiia KOHJIEHCATOpa C aMIUIUTYA0U CHUJIBI ngﬁ;&f&i?g}; 0chocd
TOKa B KOJIeOaTeIbHOM KOHTYpe T '

40 3aKOH COXpaHEHUS YHEPTHH B HJI€AIbHOM

KoJieOaTeIbHOM KOHTYPE



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

3aTyxaromnue 1eKTPOMarHuTHbIe KojaeOaHusl.

41 BrIHYX1€HHBIE 2JIEKTPOMATHUTHBIE
KoJie0aHus
42 IlepemenHslii TOK. Pe3uctop 1 KoHAEHCATOD B
LIEIH IEPEMEHHOI0 TOKa
43 Karymika MHIyKTUBHOCTH B LIENTU
IIEPEMEHHOIO TOKA
m 3akoH Oma 1151 SJIEeKTPUYECKOM 1enu
MIEPEMEHHOI 0 TOKa
MOImHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HATIPSDKEHUS
46 Pe3onaHC B 25IeKTpHUECKOM LIeTIH bubmorexa LOK
https://m.edsoo.ru/ffOcbb86
47 Pemenue 3agag
Wneansublif Tpanchopmatop. [Ipoussoactso,
48 nepenaya v moTpediIeHne NMEeKTPUIECKOH
SHEpPruu
DKOJOTUYECKUE PUCKU TIPU TPOU3BOJICTBE
49 aneKTpo3Heprun. KynbTypa ncnosib30BaHus
AJIEKTPO’HEPIHH B IOBCEAHEBHOMN KU3HU
50 Pemtenue 3amay
51 Pemrenue 3agag
59 O06o061ueHne u cucTeMaTu3anus 3HaHUN 110
Teme "DNeKTpOMarHuTHbIe KojaeOaHus"
53 MexaHndeckue BOJIHbL. XapaKTepUCTUKU bubmmoreka [JOK

MEXaHHUYECCKHUX BOJIH

https://m.edsoo.ru/ffOccab4

54

CBoiicTBa MEXAaHUYECKHUX BOJIH



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cca54

bu6mmorexa [IOK

> 3ByK. XapaKTepHCTHIH 3BYKa https://m.edsoo.ru/ffOcccOc
56 Wudpassyk u yasrpa3syk. LllymoBoe
3arpsi3HEHUE OKPY KaIOILIEN Cpebl
57 Pemtenue 3amau
58 DneKTpoMarHuTHbBIE BOJIHBL. M3nyueHue
AJIEKTPOMAarHUTHBIX BOJIH
59 DHeprusi 3IEKTPOMArHUTHBIX BOJIH. CBOMCTBa
ANEKTPOMArHUTHBIX BOJH
[Ikana 31€eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne AIIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY
[IpuHUMIIBI pAANOCBS3U U TEJICBUACHHUS.
61 Panuonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIECH CpeIbl
62 Konrponsnas padora no teme "Konebanus u
BOJIHBI"
63 Cgert. 3aKOH NMPAMOJIMHEHHOTO
pacnpoCTpaHEHHUs CBETa
64 Pemenue 3a1au Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEITHOTO pacpoCTpaHEHHsI CBETa
65 Otpaxenue csera. [lnockoe 3epxkaio. bub6nuoreka [IOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/ffO0cd4e0
[Ipenomienue cBera. AOGCOIIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeNb IPEIOMIICHHUS.
66 [TonHOE BHYTpEHHEE OTpAKEHUE.

[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpPaKEHUs



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cd4e0

Pemenne 3a7la4 Ha MIPUMEHCHUC 3aKOHOB

o7 OTpPaXXEHUS U TIPEJIOMIICHHUS CBETA
68 Xox ntydeit B mpusme. Jlucnepeus cBeTa.
CrnoxxHbIl cocTaB Oenoro ceta. LgeT
69 JIunzpl. ®OKYCHOE PaCCTOSIHUE M ONITHYECKAS bubnmnorexa [JOK
cuJia JINH3BI https://m.edsoo.ru/ffOcdd1e
70 [TocTpoenue n300pakeHUI B TUH3AX U UX
cucTemMax. YBEJIUUYEHHUE JTUH3bI
Pemenue 3a1auy Ha MOCTpOEHHE
71 N300paKeHUi, MOJIy4aeMbIX ¢ TOMOIIbIO
JIUH3
72 I'ma3 xak onrtuyeckas cuctema
73 Pemienue 3anau. [Ipenesnbl npuMeHUMOCTH
reOMETPUYECKON ONTUKH
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS
75 Jucnepcus cBeta
76 WnTepdepenuus cera bubamorexa [JOK
https://m.edsoo.ru/ffOced22
77 KorepenTHbie UCTOYHUKHU. Y CIIOBUS
HaO0JI0/ICHUSI MAKCUMYMOB U MUHUMYMOB
78 Pemtenue 3amay
79 [Ipumenenne nHTEpHEPEHINH
80 Hudpakmus ceeTa
81 JudpakimonHas pemeérka. Y cioBue
Ha0JII0/IEHNUS TJIABHBIX MAaKCHMYMOB
82 Pemtenue 3amau



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

[Tonepeunocth cBETOBBIX BOJH. [lonsipuzanms

83 1 0 0
cBeTa
84 Pemenue 3amau 0 0
85 CBeTOBbIE ABIECHUS B IPUPOE 0 0
O06001eHNe U cCUCTEMAaTH3AIMI 3HAHUI 110
86 " " 1 0 0
teme "OnTuka
87 KonrtpomnbHas padota no teme «Ontuka 1 1 0
['panuLIbl TPUMEHUMOCTHU KJIACCUYECKOMN
88 MEXaHHWKH. 3aKOHBI JJICKTPOIMHAMUKH 1 1 0 0
TIPUHIIAIT OTHOCUTEIIEHOCTH
[Toctynatel cienranbHON TEOPUHU
89 Y P 1 0 0
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
[IpeobpazoBanus Jlopenna. YcioBue
bubmuoreka [JOK
90 npUIMHHOCTU. OTHOCUTENBHOCTh 1 0 0
https://m.edsoo.ru/ffOcfa42
OJTHOBPEMEHHOCTH. 3aMe]IJICHUE BPEMCHH U
COKpAIIICHUE JITHHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKOM bubnmnoreka [JOK
91 1 0 0
YJACTHUIILI https://m.edsoo.ru/ffOcfc68
92 CBsi3b MacChI C YJHEPTHEH U UMITYJILCOM 1 0 0
PENATUBUCTCKOM YaCTUIIBI. DHEPTHSI TIOKOS
93 PaBHOBecHOE TEIIIOBOE M3TyUYCHHE 1 0 0
94 3akoH cMmemneHus Buna 1 0 0
95 I'mnoresza M. Ilnanka o kBaHTax. ®OTOHBI 1 0 0
96 DHeprus v UMIyJIbC GOTOHA 1 0 0
97 ®otorddext. OnpiTer A. I'. Cronerosa. 1 0 0 bu6nmorexa LIOK

3akoHsl hoTodddexTa

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0d015e

98

VYpaBHenue DitHiTeiHa 17151 GoTodpdexTa.
"Kpacuas rpanumna" porosrdpdexra

bubmuorexa [JOK
https://m.edsoo.ru/ff0d015e

99

JaBnenue cera. OnbiTel [1. H. JIeOeneBa

100

BomHoBEIE cBOlicTBA qaCTul

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

101

Bomnsl e bpoina. Jlnuna BonHb 1e bpoiiis
Y pa3Mepbl 00JIACTH JIOKATH3AIUU
JBUKYLIEHCS 4aCTULIBI

102

KopnyckynsipHO-BOTHOBOH Ayanu3m

103

Judpakiys 37eKTPOHOB Ha KpUCTaJJIaX

104

Crnenuduka u3MepeHuid B MUKPOMHUPE.
CooTHoOIIEHNSsT HEONIPEAECIEHHOCTEN
I'eiizenbepra

105

Pemenue rpadguueckux 3amau

106

Pemenne pacy€THbIX 3a1a4

107

108

KontponbHas padota no temam: "OCHOBBI
CTO", "KopnyckyasipHO-BOJIHOBOM Ayasinu3m"
OnbITHI 110 UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapuas monens aroma Pesepdopna

109

IToctynater bopa

110

Bunsl cnektpoB. CrieKTp YpOBHEUM SHEPTUU
aToMa BOJI0poJa

111

CrnoHTaHHOE U BBIHYXJICHHOC U3JIYUCHUC
CBCTa

112

Jlazep



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d0ca8

113

Hyxnonnas moxens spa ['etizendepra-
WBanenko. 3apsia 1 MacCoOBOE UMCIIO sAIpa.
N3oTomnsl. PagnoakTHBHOCTE

114

3aKOH paJuoaKTUBHOIrO pacnana. CBoicTBa
MOHU3HPYIOIIETo U3nyueHus. Biusaue
PaINOaKTUBHOCTH HA YKUBBIC OPTAHU3MBI.
Jo3umerpus

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

115

DHeprusi CBA3U HYKJIOHOB B szipe. SnepHbie
cuinbl. [ledekt maccel siapa. SnepHbie
peakmuu. Snepasie peaktopsl. [Ipo6iaemsr
YIPAaBIIIEMOT0 TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTMYECKHUE aCIIEKThl PA3BUTHUS SIIEPHOMN
SHEPIreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

116

MeTobl pETUCTpaLMK U UCCIICIOBAHUS
3JeMEHTapHBIX YacThll. OyHaaMeHTalIbHbIE
B3aUMOJCUCTBUA. baproHbI, ME30HBI U
nenToHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. Kapk-rirooHHast MOAeb aApOHOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

117

®usuka 3a npenenamu CTaHIapTHOW MOJIETH.
TéMHas matepus U TEMHasl SHEPIHUsl.
EnuncTBO (hmzndeckoit KapTHHBI MUpa

118

Dransl pa3BUTHS ACTPOHOMHHU. 3HAYCHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU TSI
00BSICHEHUS TIPUPOJIBI KOCMUYIECKUX
00BEKTOB. MeToIbl aCTPOHOMUYECKUX
HUCCIIEIOBAHNNI



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

120

CoBpeMeHHbIE ONTHYECKHE TEJIECKObI,
paIuoTeNnecKonbl, BHeaTMOChepHast
aCTPOHOMHS

121

Bun 3831000 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIKEHHE

122

Comnneunas cucrtema. Comaie. ComHeuHas
akTUBHOCTb. MlcTounuk sHeprun CoJiHLa U
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU.
Jnarpamma "creKTpajgbHbINA KJIAcC —
CBETUMOCTB"

124

3BC3I[BI TJIaBHOM MOCIEI0BATEILHOCTH

125

Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU 1
sBotonuu CoJiHIa U 3BE3/T. DTarlbl )KU3HU
3BE3]

126

Muneunsiii [lyTe — Hama [Manaktuka. Tumbl
rajgakTuk. YEpHBIE ABIPHI B sIIPax TAAKTHK

127

Bcenennas. Pacimpenne Beenennoii. 3akoH
Xa66mna. Teopust bonbIioro B3pbIBa.
PenukroBoe nzmyuenue

128

MacmrabHas cTpykTypa BeenenHoi.
Meraranaktuka

129

Hepeménnsie mpoOieMbl acCTpPOHOMUU

130

Du3nYeCKUil NPAKTUKYM 110 TEME
"UcciegoBanye MariuTHOI'O 101
MOCTOSIHHBIX MarHuToB" min "Uccnenosanue
CBOMCTB (peppOMarHeTUKOB" MK




"UccnemoBanne NeHCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

Pu3HYECKUil IPAKTUKYM 110 TEME
"N3mepenue cunbl AMnepa" wnn "U3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
win "OnpeneneHre MarHUTHON MHTyKIIMHN Ha
OCHOBE U3MepeHUs cuibl Amnepa”

132

Ou3HYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHOM
uHaykuuu'" wim "OnpeneneHne HHAYKIUU
BHUXPEBOI'0 MarHUTHOTO ToJs"

133

@uU3HYECKU PAKTUKYM 110 TEME
"UccnegoBaHue siBIEHUS] CAMOMHIYKIIMHA"
nu "COopka MOJIEIH 3JIEKTPOMArHUTHOTO
reneparopa"

134

@U3HYECKUI NPAKTUKYM 110 TEME
"U3mepeHune nepruoia CBOOOIHBIX KoJeOaHui
HUTSHOTO U MPY>KMHHOT'O MasITHUKOB"

135

@uU3HYECKUI NPAKTUKYM II0 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasTHUKE"

136

DU3NYECKUIN TPAKTUKYM 10 TEME
"HccnenoBanue nmepeMeHHOTO TOKa 4epe3
MOCJIEI0OBATEIILHO COeUHEHHBIC
KOHJEHCATOp, KaTyIIKy U pe3ucTop’ win
"UccnenoBanue pabOThl HICTOUHUKOB CBETA B
LIeTY IEPEMEHHOr0 ToKa"

137

®uznueckuil NpakTUKyM 1o Teme "M3yuenne
rapaMeTpoB 3BYKOBOW BOJTHBI"




138

@uU3HYECKU NPAKTUKYM IO TEME
"N3mepeHune noka3aTesns MpeioMICHUs
crexsa" win "Ilonyuenune n3odpaxeHus B
CUCTEME M3 INIOCKOTO 3€pKajla U JINH3bI"

139

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanre 3aBUCUMOCTH (POKYCHOTO
paccTosiHug OT BellecTBa (Ha mpuUMepe
xuakux auH3)" wnn "M3mepenne GokycHoOro
PacCTOSIHUS PACCEUBAIOIINX JTUH3"

140

DU3NYECKUI TPAKTHUKYM I10 TEME
"Habmronenne nudpakumu, uaTepdepeHmu
U noJisipu3anuu ceera'

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMIyJibca U SHEPTUU
PENSITUBUCTCKUX YacTull (1o (oTorpadusim
TPEKOB 3apsKEHHBIX YaCTUL B MAaTHUTHOM
nose)"

142

DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue nocrossuuoi [manka Ha ocHOBE
uccienoBanus porodddexra’ uiu
"UccnemoBanue 3aBUCUMOCTH CUJIBI TOKA
Yyepe3 CBETOAMO/]I OT HANpsKeHus"

143

DU3NYECKUI TPAKTUKYM 10 TEME
"HccnegoBaHue CiekTpa pa3pekeHHOTO
aTOMapHOI0 BOJIOPOJIa U U3MEpPEHHUE
nocrosinHoi Punbepra"

144

DU3NYECKUIN TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA C




HCMOJIb30BaHueM fgo3umetpa" win "M3ydenne
MOTJIOLIEHNS OeTa-4acTUIl AJIFOMUHIEM"

145

Pu3HYECKUil IPAKTUKYM 110 TEME
"HaOironenus 38€31HOro HeOa
HEBOOPYKEHHBIM I'JIa30M C UCIIOJIb30BAaHUEM
KOMITHIOTEPHBIX TIPHIIOKCHUH JIJIs1
OTIpeieNICHUs TIOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MOJayIapus U ipKue
3BE3b1" Wi "HaOmroneHns B TEIECKOII
JIyHbI, IIIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIIeHUI"

146

O0001IeHre U cucTeMaTH3alng 3HaHui. Poib
(GU3UKU ¥ aCTPOHOMUH B SKOHOMHUECKOM,
TEXHOJIOTHYCCKOM, COMAIBHON M STHYCCKOU
cdepax AeSITeTLHOCTH YeIIOBEKA

147

O00011IeHNE U cUcTEMATHU3aIMg 3HaHui. Poib
U MecTO (PU3HKH U aCTPOHOMHU B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

148

O06o061mIeHne 1 cucteMaru3anus 3HaHuid. Poib
¢busnueckoit Teopun B GOpMHUPOBAHUH
MpeICTaBIeHUI 0 GU3NYECKON KapTHHE MHPA,
MecTO (PU3UYECKOM KapTUHBI MUpa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABIEHUN O PUPOJIE

149

O0001EeHrE U CUCTEMATU3ALMA 3HAHUI IO
teme "Kunematuka"

150

O0001eHre U cCUCTEMAaTH3ALMA 3HAHUI IO
teMme "Kunematuka"




O0001eHNe U CUCTEMATH3AIMI 3HAHUI 110

151
teme "lunamuka"

152 O00011IeHNE U cUCTEMATH3AIHAS 3HAHUN 110
teme "Cratuka TBepaoro Tena"

153 O06001eHNEe U CUCTEMAaTU3ALM 3HAHUI 11O
TeMe "3aKOHbI COXPAaHEHHUS B MEXaHUKe"
O00011IeHNE U cUCTEMATH3AIHs 3HAHUH 110

154 TteMme "OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKON
teopun"

155 O0001eHNEe U CUCTEMATH3ALMI 3HAHUI 110
teme "Tepmonunamuka. TerioBbie MaTUHbI"
O000111IeHNE U cUCTEMATH3AINS 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
dasosrie mepexoan!"”

1Y )i

157 O0001Ienre U cucTeMaTH3aysd 3HAHUHA 110
Teme "DneKkTpudeckoe noie"

158 O0001eHre U cCUCTEMAaTU3ALMA 3HAHUI IO
teme "[loCTOSTHHBIN AIEeKTpUUECKUNA TOK"

159 O0001Ienne U cucTEMaTH3aIng 3HAHUH 110
teme "Toku B pa3nnyHbIx cpeaax”

160 O0001IeHNEe U cucTeEMAaTU3alys 3HAHUH 110
teMme "MarautHoe moJe"

PesepBHelit ypok. O600IICHHE U
161 cucTeMaTU3aIMs 3HAHUH 10 TEME
"D1eKTpOMarHuTHasI HHIYKIHUA"
p AYKI
Peseprubiil ypok. O6001eH1E 1
162 cUCTEMATU3AIN 3HAHUH 10 TEME

"Mexaunueckue kojieoanus"”




163

PeseprubIil ypok. O6001eHNe 1
cUCTeMaTHU3alMsl 3HaHUH 110 TeMe
"DneKTpoMarHuTHeIe Kosebanus"

164

PesepBuelil ypok. O60011eHNEe U
cUCTeMaTH3alusl 3HaHUM 10 TeMe
"MexaHHuYecKHe U IEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHelit ypok. O6001IeHHE U
cucTeMaTu3anus 3Hagui mo reMme "Ontuka"

166

PeseprubIiil ypok. O60011eHuE U
cucTeMaTusanus 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprublil ypok. O60011eHNE 1
CUCTEMaTH3aIlMs 3HAHUH 110 TeMe
"KopnyckynsipHO-BOJTHOBOU Ayanu3m"

168

PesepBHelit ypok. O6001IeHHE U
cucTeMaTH3alus 3HaHui 1o Teme "dusnka
aroma"

169

Peseprubiil ypok. O60011eHue 1
CHUCTEMaTHU3alMs 3HAHUHA 110 TeMe "DPusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHUIL"

170

Peseprubiil ypok. O6001eHue u
CUCTEMAaTH3alMs 3HaHUH 110 TeME " DIIEeMEHTEI
acTpopuzuku"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIUYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

®usuka, 10 kiacc/ Msakumes I.5., byxosues b.b., Corckuit H.H. nox
penakmueit IlapdentreBoii H.A., AxknuonepHoe ooOmecTBo «M3maTenbcTBO
«IIpocBemieHne.

®wusuka, 11 xmacc/ Mskumes [.JI., byxoBues b.b., Hapyrua B.M. non
penakiuent IlapdentreBoii H.A., AxkuuonepHoe o6iectBo «M3maTenbcTBO

((HpOCBCH.I@HI/Ie».

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. PoivkxeBnu A.Il.  3amaunuk mno Qusuxe ans  10-11  xo.
o01eo0pa3oBaTenbHbIX yupexaenuit. — M.: Ipoda, 2013.

2. Mapon A.E., E.A. Mapon ®uzuka 10 kiacc: yueOHO-METOANYECKOE
nocobue — M.: [Ipoda, 2014.

3. Mapon A.E., E.A. Mapon ®wusuka 11 kmacc: ydeOHO-METOAMYECKOE
nocobue — M.: Jlpoda, 2014.

4. TonoBa N.B. ®uzuka 10 knacc: KoHTposiabHble pabOTBI B HOBOM
dopmate — M.: «MuTemnexr-ientp» 2013.

5. TomoBa N.B. ®usuka 11 xmacc: KoHTposbHBIE pabOThI B HOBOM

dopmate — M.: «MuTennexr-iearp» 2013.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHBI U PECYPCbI
CETU UHTEPHET

bubmnoreka IJOK.

http://school-collection.edu.ru/

http://www.openclass.ru/

http://usgfizik.ucoz.ru/

http://www.eorhelp.ru/

http://fiz.1september.ru/

http://nauch-films.ucoz.ru/

https://resh.edu.ru/

Cantel g moaroroBku K EI'D: ®UIIHA, Pemry EI'D

[Tnardopmsl i qucraHmuoHHOro odydenus: zoom, discord, Classtime,

SKnacc.
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