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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o ¢u3MKe Ha YpOBHE cpeHero odmero oopa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHHUN U TPeOOBaHUH K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 0oOpa3oBareiabHON mporpammsel, npeactaBieHHbIX B @I'OC COO, a Takke ¢ yu€toM deaepanbHOi paboueil mporpaMMbl BOCTIUTAHUS U
Konuennuu npenonaBanus yue6Horo mpeamera «Dusmka» B oOpasoBarenbHbIX opranuzanusx Poccuiickoit depepanuu, peann3yromux OCHOBHbIC
00pa30BaTeIbHbIE IPOTPAMMBI.

[Tporpamma o ¢usuke omnpeaesnseT 00sA3aTeNbHOE MPEAMETHOE COIepKaHNe, YCTAHABIMBAECT PEKOMEHIyEMYIO MOCIIEeI0BATEIBHOCTh N3YUCHHS
TEM M pa3feNoB y4eOHOro IMpeaMera ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOro Mpolecca, BO3PACTHBIX
ocobenHocTeil oOyuaromuxcs. [Iporpamma no ¢usuke naéT mpeacTaBieHUE O LEAX, COJAEp)KaHWHU, OOIIeH cTpaTeruu OOy4YeHHs, BOCHUTAHHS U
pa3BUTHS 00YYAIOLIMXCS CPeCTBAMH yaeOHOTO npenMeTa «Du3nka» Ha yriryOJaéHHOM ypOBHE.

N3ydenue kypca pusuku yriayOnEHHOrO ypoBHS IO3BOJISIET pean30BaTh 3a/1aud MPO(EeCCHOHATBHON OpUEHTALMU, HAIlPaBJIIEHO HA CO3/aHHE
YCIOBUH ISl IPOSIBIICHUS] CBOMX MHTEIUIEKTYalbHBIX U TBOPUECKHUX CIIOCOOHOCTEH Ka)IbIM 00YyYaroIIUMCs, KOTOPbIE HEOOXOIUMBI ISl POJIOJDKEHUS
0o0pa3oBaHMs B OpraHU3alUgIX TpodecCHOHATBHOr0 00pa30BaHus MO PA3IUYHBIM (PU3UKO-TEXHUYECKUM U WHKEHEPHBIM CIEIIUATBHOCTSIM.

B nporpamme no ¢usuke omnpenensiorcs MIaHUpPyeMble pe3yJbTaThl OCBOCHHS Kypca (M3MKH Ha yYpOBHE CpeJHEero ooOiero odpa3zoBaHUS:
JUYHOCTHBIE, METaNpeIMETHbIE, MpeAMETHhIe (Ha YriyOJ€HHOM ypoBHE). HaydyHO-METOMONTOTHYECKONM OCHOBOW mJisi pa3paboTKH TpeOOBaHHWM K
JUYHOCTHBIM, METANpEJIMETHBIM U MPEIMETHBIM pe3ylbTaTaM O0y4arolluxXcs, OCBOMBIIUX IMPOrpaMMy MO (pU3MKEe HAa YPOBHE CpEIHEro OOIIero
o0Opa3oBaHus Ha YIIyOJIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-/I€ATETbHOCTHBIN MOAXO/I.

[IporpamMma no pu3smKe BKIIOYAET:

e IJTAaHUpPyEMbIE PE3yabTaThl OCBOCHHUS Kypca (U3MKH Ha YrIyONE€HHOM ypOBHE, B TOM YHWCJE MPEAMETHBIE pPe3yibTaThl MO TojaM
oOyJeHus;
e cojaepkaHue yaeOHoro npeamera «Dusnkay mo rojgaM o0ydeHusl.
[Iporpamma mo Qu3nke UMEET NMPUMEPHBIM XapaKTep W MOXKET OBbITh MCIOJIb30BaHA YUYUTENSIMHU (DU3MKH JUISI COCTABJICHHUS CBOMX pabOumX

IPOrPaMM.



IIporpamma no ¢u3nuKe HE CKOBBIBAET TBOPYECKYIO MHHUIIMATUBY y4YUTEIEH M IPENOCTaBJIA€T BO3MOXKHOCTU MAJISl pealu3allii pasIMyHbIX
METOAMYECKHX TOXO0/I0B K MPEToAaBaHuI0 (GU3UKU HA YyrIIyOJIEHHOM YPOBHE MIPH YCIOBUU COXPAHEHHUs 005S3aTEIbHON YaCTH COJIEpKaHMs Kypca.

®dusnka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYIAsl B KAUeCTBE y4E€OHOr0O MpeaMeTa B IIKOJIEC, BHOCUT CYIIECTBEHHBIN BKIIAJ B
cucreMy 3HaHM 00 okxpyxkatomeM Mmupe. llkonabHbIl Kypc (u3MKM — cHCTeMOOOpa3yroLIMi A eCTECTBEHHO-HAYYHbIX Y4EOHBIX MpPEIMETOB,
IOCKOJIBKY (PM3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBIICHUM, M3ydyaeMbIX XUMHEH, Ononoruel, gpusnueckoil reorpadueil 1 acTpoHOMUEH.
Hcnonp3oBaHne W aKTHBHOE NMPUMEHEHHE (DM3MYECKHX 3HAHUU ONpENENHIO XapakTep M OypHOEe pa3BHTHE pa3zHOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPTETUKH, TPAHCIIOPTA, OCBOSHHS KOCMOCA, TIOJIYYECHHUsI HOBBIX MAaTEPUAIIOB C 33/IaHHBIMU CBOWCTBaMU. M3ydeHne (pu3nKu BHOCUT OCHOBHOM BKJIQJI B
(dopMHpOBaHUE €CTECTBEHHO-HAy4yHOM KapTHHBI MuUpa oOywaromierocs, B (opMupOBaHME YMEHUN NPUMEHATh HAY4HbI METOJ MO3HaHUs IpH
BBINTOJIHEHUH UMH YUYEOHBIX UCCIIETOBAaHUM.

B ocHOBY Kypca ¢u3MKH Ha ypOBHE CpEAHET0 00IIero o0pa3oBaHUs IOJOXKEH Al UAEH, KOTOPbIE MOYKHO pacCMaTpuBaTh Kak MPUHIUIIBI €T0
HOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUU ¢ HEM Kypc SIBISETCS JIOTHUECKU 3aBEPUIEHHBIM, OH COAEP)KUT MaTepuai U3 BCEX Pa3lesioB (PHU3MKH,
BKJIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (hU3UKU.

Hoes eenepanuzayuu. B cooTBeTcTBUU ¢ Hell MaTepuan Kypca (GU3NKU 00BbEIMHEH BOKPYT (U3MUECKUX TeopHuil. Bexymum B Kypce siBIsieTcs
(dbopMupOBaHUE IPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTE€PHUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuszanys npeanojaraeT UCHoIb30BaHUE T'YMAHUTAPHOTO MOTEHIMaNa (GU3NUYECKON HayKH, OCMBICICHUE CBS3U
pa3BUTHS (PU3KKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHUYECKUMH NMPOOIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kype ¢pusnku yriayOnEHHOro ypoBHS MHpPEANonaraeT 3HAKOMCTBO C IIMPOKMM KPYroM TEXHHYECKHX U
TEXHOJOTHYECKHUX MPHJIOKEHUN HM3YYeHHBIX TeOpuil M 3akoHOB. Ilpu 3ToM paccmaTpuBaroTCs Ha ypOBHE OOIIMX TMpPEACTaBICHUIl U COBPEMEHHBIE
TEXHUUYECKNE YCTPONCTBA, U TEXHOJIOTUH.

Hoes sxonoeuzayuu peaan3yercst IOCPEACTBOM BBEACHUS JIEMEHTOB COEPIKAHMUS, TTOCBAIIEHHBIX 9KOJIOTMYECKUM MpodieMaM COBPEMEHHOCTH,
KOTODPBIE CBSI3aHbl C PAa3BUTHUEM TEXHMKHM M TEXHOJIOTHH, a Takke 0OCYXIEHMs MpOoOJIeM pPalMOHAIBHOTO NMPHUPOIONOIBb30BaHUS M KOIOTMYECKON

0€30ITaCHOCTH.



OcBoeHHe cojepkaHusi IPOrpaMMbl TI0 (PU3HMKE OIHKHO OBITh MOCTPOCHO HA MPHHIMIIAX CUCTEMHO-IESITEIbHOCTHOTO noaxonaa. s ¢usuku
peayM3anys dTUX MPUHIUIOB 0a3upyeTcs Ha HMCIOIb30BAHUHM CAMOCTOSTEIILHOTO JKCIIEPUMEHTA KaK MOCTOSHHO JACHCTBYIOMIETO (pakTopa ydeOHOTO
nporecca. s yrmyOn€HHOro ypoBHSI — 3TO CHCTEMa CaMOCTOSTEIBLHOTO YUYEHUYECKOTO IKCIEPUMEHTA, BKIIIOUYAIONIETO (PPOHTATBHBIC YICHHUECKUE
OTIBITHI PU M3YYCHUU HOBOTO MaTepualia, JabopaTopHbie padOThI U pabOTHI IpaKTUKyMa. [Ipu 3TOM BO3MOXKHBI JIBa CII0c00a peaau3anuu (Hru3ndecKoro
npakTuKyma. B rmepBoM citydae nmpakTUKyM mpoBoauTcs 6o B koHne 10 u 11 kimaccos, 00 mocie nepBoro ¥ BTOPOro MOJYTOAMA B K&KIOM U3 ITHX
KJ1accoB. BTopoii cioco6® — 310 nHTErparus paboT MpakTHKyMa B CUCTEMY JIA0OPATOPHBIX PaboT, KOTOPBIE MPOBOIATCS B MPOIIECCEe U3YUSHUS pa3jelia
(remsr). [Ipu 3TOM moa paboTaMu MPAKTUKyMa TOHUMAETCS CaMOCTOSITEILHOE HCCIEAOBAaHUE, KOTOPOE MPOBOIUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001EHHOr0 BH1a 6€3 MOIIaroBoi HHCTPYKLHUH.

B mporpamme no ¢usmke cucreMa yu4eHHYECKOTO 3KCIIEPHMEHTA, JJAOOPATOPHBIX Pa0dOT M MPAaKTHKyMa TPEACTABICHA CIUHBIM IEPCUHEM.
BeiOOp TemMaTHKH IS 3THX BHJIOB YYEHUYECKHX MPAKTUYCCKUX pPa0dOT OCYMIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIBLHOTO MpoIllecca UCXOAs W3
OCOOCHHOCTEH TMOYypOYHOTO IUIAHWPOBAHWUS W OCHAIIeHUS KaOmHera (usuku. [lpm sToM obOecreumBacTcs OBJIaJieHUE OOYYAIOIIUMUCS yYMECHHUSIMHU
MPOBOAMTH MPSIMbIE U KOCBEHHBIE U3MEPEHUsI, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH M TTOCTAHOBKY OMBITOB MO MPOBEPKE MPETI0KEHHBIX
TUIOTE3.

Bonbpiroe BHUMaHUE yeasSeTcsl peIIeHHI0 PACUETHRIX U Ka4eCTBEHHBIX 3a/ad. [Ipy 3TOM /il pacuéTHBIX 3a/1a4 IPUOPHUTETOM SBIISIOTCS 3a7a9d
C SIBHO 33/IAaHHOU M HESIBHO 33JIaHHOM (PM3UIECKON MOJIEIIBIO, TIO3BOJISIONINE IPUMEHSTh U3YYCHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjesa
Kypca, TaKk W UHTETpUpYsS TNpPUMEHEHHE 3HAHUN W3 pa3HbIX pasfenoB. Jlns KayecTBEHHBIX 3a7ad NPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
00BsICHEHUE/TIPeICKa3aHne TPOTeKaHUsT (PU3NYECKUX SIBJICHHUI U MPOIIECCOB B OKPYXKAIOUIEH XKU3HHU, TpeOyrore BhiOOpa (pu3mueckoi Moaenu ass
CUTYaITUU TIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusiMu @I'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00ECTIEYeHHIO y4eOHOTO Tpoliecca Kype GU3uKH yriyOoJaéHHOTO
YPOBHSI Ha ypOBHE CpEIHEro oO0Iiero oOpa3oBaHMs JOHKEH M3ydaThCs B YCIOBHUSX IMpeIMETHOro kaOuHeTa. B kxaOuHere (U3MKH JOKHO OBITH
Heo0XoauMoe J1abopaTopHOE 000pYAOBaHUE ISl BBIMIONHEHUS YKAa3aHHBIX B MporpaMMe Mo (U3MKE yUYEHUUYECKHUX OMBITOB, Ja0OpaTOPHBIX padoT U

paboT MpakTUKyMa, a TaKXKe IEMOHCTPAIMOHHOE 000PYyI0BaHHE.



JlemoHcTpannoHHoe 000pyAoBaHKue HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHHHMAJIbHOM JOCTAaTOUHOCTH U OOECIIEYMBAET IMOCTAHOBKY
MEPEYUCIICHHBIX B TporpamMme Mo (M3WKE KIFOYEBBIX JIEMOHCTpAIUU IS WCCIEAOBAaHUS HM3yYaeMBIX SIBIICHUU W IPOILIECCOB, IMITMPUICCKUX H
(dyHIaMEHTAILHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHU.

JlaboparopHoe o0opynoBaHue AJ YUEHUYECKUX MPAKTUYECKUX paboT dopMupyeTcss B BUJEC TEMATUYECKUX KOMIUIEKTOB U 00eCreunBaeTcs B
pacuére OJHOrO KOMIUIEKTa Ha ABYX OOydamomuxcs. TemaTHuecKkue KOMIUIEKTHI JabOopaTOpHOTO 00OPYAOBAaHMS AOJKHBI OBITH MOCTPOEHBI Ha
KOMILJIEKCHOM HCTIOJIb30BAaHUH AHAJIOTOBBIX M IIU(PPOBHIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHI€ IU(PPOBHIX JTAOOPATOPUH.

Ilpoepamma peanuzyemcs ¢ ucnonwbzoganuem 060py008aHUs YEHMPA eCMeCmEeHHOHAYUHOU U mexHoIo2udyeckou Hanpagnennocmu «Touxa
pocmay.

OCHOBHBIMU 1eNIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca U CTpeMJIeHHUS OOydYaloIIMXCs K HAaydHOMY M3YYEHHIO MPHUPOIbI, Pa3BUTHE UX HWHTEIUICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (OPMUPOBAHUE HCCIEA0BATEIHCKOTO OTHOLIEHUS K OKPY)KAIOIIUM SBICHUSIM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4YeHUs] OCHOB CTPOCHHSI MaTepUU U PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;

e (opMHpoBaHUE YMEHUN OOBSICHITH SIBIICHUS C UCIIOJI30BaHUEM (DHU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIhCTB;

e (dopMHUpOBaHUE MPEACTABICHUIN O PO (GU3UKH IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

® pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cepax Oymaymend mpoecCHOHATBHON JESITEIBHOCTH, CBA3aHHBIX C (PU3UKOM, MOATOTOBKA K
TanpHENIeMy 00y4eHHUI0 B 3TOM HaIlpaBJICHUH.

JlocTukeHrne 2THUX Leei 00ecreurnBaeTcsl pelieHreM CIEAYIONMUX 3a1ad B Mpoliecce M3ydeHHsl Kypca (U3MKH Ha YPOBHE CPEIHEro oOIIero
o0Opa3oBaHMUs:

e MpUOOpEeTeHHEe CUCTEMbl 3HAHUK 00 OOHMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAS MEXaHUKY, MOJIEKYISIPHYIO

¢bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTpO(PU3HKH;



¢dbopmMHupoBaHHE YMEHUH NHPUMEHSTh TEOPETHUYECKHE 3HAHMUA JUIS OOBSICHEHUS (U3NUECKUX SBICHUH B TPUPOAE M JUIA NPUHATHS
IIPAKTUYECKUX PEIIECHUI B IOBCEAHEBHON KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IMYHbIX 337a4 C SIBHO 3a/laHHON (PM3UYECKOM MOJIENbIo, 3a/1a4, MOAPa3yMEBAOLINX CAMOCTOSTEIbHOE
co3JlaHue (PU3NYECKON MOAEIH, aIeKBAaTHOM yCIOBHSM 3aJa4uu, B TOM YHCJIE 3a/1a4 MHXEHEPHOr0 XapaKkTepa;

[IOHUMaHHe (U3UYECKUX OCHOB M IPUHLUIOB JEHCTBHUA TEXHMUYECKHX YCTPOMCTB M TEXHOJOIMYECKHMX IPOLECCOB, UX BIMSHUS Ha
OKPY>KAIOILYIO CPELNy;

OBJIQ/ICHUE METO/JaMHU CaMOCTOSATEJILHOTO IUIAHMPOBAHUSA W IPOBEACHUS (PU3MUECKUX 3KCIEPUMEHTOB, aHAIW3a U HHTEpHpeTaluu
nH(OpMAaINHY, ONPEICTICHHS JOCTOBEPHOCTH MOIYYSHHOTO PE3yIbTaTa;

CO3/IaHHE YCIIOBUM JUIsl pa3BUTHsI YMEHHI POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOH NEATEIbHOCTH;

pasBuTHe uHTEpeca K chepam mpodeccnoHalbHOM 1eATeNbHOCTH, CBI3aHHOM ¢ (DU3UKOM.

B cootBerctBuu ¢ TpeboBanusimu PI'OC COO yrinyOnéHHbIN ypoBeHb U3ydeHus: yueOHoro npenMera «Pu3nka» Ha ypOBHE CPEIHEr0 OOIIEero

00pa3zoBaHus BEIOMpAETCs 00YUYAIOMIUMUCS, TNTAHUPYIOIIUMHE MPOJOJIKEHUE 00pa30BaHMS 1O CIIEIUATBHOCTAM (DU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3yuenue ¢usuku (yriyOn€HHBIM ypoBEHb) Ha YpOBHE cpenHero oluiero oopasosanus orsoautcs 340 gacos: B 10 kiacce — 170 vacoB (5

4yacoB B Hefleno), B 11 kimacce — 170 gacoB (5 4acoB B HEZIEIIO).

HpennaraeMHﬁ B IIporpaMme 1o (I)I/I3I/IK6 MEpCUCHDb na60paT0pHHx " NPAKTUYICCKUX pa60T SABJIACTCA pCKOMCHAOBAHHBIM, YUUTCIIb ACJIACT BLIGOp

IPOBEJECHUS JIaOOPATOPHBIX paOOT U ONBITOB C YYETOM MHAUBHUIYAJIbHBIX OCOOCHHOCTEHN 00yJarommxcs.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO1 MO3HAHUS IPUPO/IBI.
dwusuka — pyHIaMEeHTaIbHAS HayKa o nmpupoze. HayuHblil MeTo1 TO3HAHUS M METO/IBI UCCIIEAOBaHUS (DU3MUECKUX SBICHUMA.
DKCIIEpUMEHT M TEOPHs B TIPOIECCE MMO3HAHUS IPUPOIbl. HabrroieHne 1 SKCIepuMeHT B PU3UKe.
CrniocoOsl u3MepeHus: GU3NYECKUX BETUYHH (aHAIOTOBbIE U IIU(POBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).
[Torpemnoctu u3mMepeHuit Gu3NYECKUX BeNTUIHH (aOCONIOTHASI K1 OTHOCUTENbHAS).
MonenupoBanue GU3NICCKUX SBICHUN M MPOILECCOB (MaTepHuaabHas TOYKA, aOCOIOTHO TBEPIOE TEIIO, HICATbHAS KUIAKOCTh, UICATLHBIN Ta3,
TOYEUHbIN 3apsin). I'unoresa. @Puznueckuii 3aK0H, FPpaHULIbl €r0 MPUMEHUMOCTU. PU3ndecKast TEOpHUsL.
Ponb 1 MecTo husuku B GopMUPOBAHUN COBPEMEHHOM HAyUYHOUW KapTUHBI MUPA, B IPAKTUYECKON JAeSITENEHOCTH JIOCH.
Yuyenuueckuii sxcnepumenm, nabopamophule pabomwl, NPAKMUKYM.
— H3MepeHue cuibl TOKa U HANIPSDKEHUS B IIEMH MOCTOSTHHOTO TOKA MPH MOMOIIY aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX MPUOOPOB.
— 3nakoMcTBO C 1udpoBoi naboparopueit mo Qusuke. [Ipumepsl u3MmepeHus (HU3NYECKUX BEIMYMH TPHU TMOMOINU KOMITBIOTEPHBIX
JATYUKOB.
Paznen 2. Mexanuxa.
Tema 1. Kunemamuxka.
Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUYECKOTO ABMKeHUsA. Cuctema oTcyéra.
[Ipsimast u oOpaTHas 3aa4M MEXaHUKH.
Pannyc-BekTop MarepraibHON TOYKH, €r0 MPOCKIUHA HA OCH CUCTEMBI KOOpAUHAT. TpaeKkTopus.
[Tepemernienue, cKOpocTh (CpemHssi CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPEHHE MAaTepUaIbHON TOYKH, WX MPOEKIIMH HA OCH CHUCTEMBI

koopauHat. Cio)keHue NepeMEIleHUN U CII0KEHUE CKOPOCTEM.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUYKEHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MAaTepUaJIbHON TOUKH
OT BPEMEHH U UX IpaduKu.
CBobOogHOE mageHue. YCKOpPEHHE CBOOOTHOrO majieHus. J[BrokeHue Tena, OpOIIEHHOTO TOJ yrJIOM K TOPH30HTY. 3aBUCHMOCTH KOOPJMHAT,
CKOPOCTH M YCKOpPEHUSI MaTepualbHON TOYKU OT BPEMEHH U UX TPaUKH.
KpuBonuneiinoe apuxenue. J[BrkeHrne MaTepuaaIbHOM TOYKH MO OKPYKHOCTH. YTJIOBas U JIMHEHHas ckopocTh. llepuoa u yactora obparieHus.
HentpocTpemurtenbHoe (HOpMaIbHOE), KacaTeIbHOE (TAaHTCHIIMAIBHOE) U TTOJIHOE YCKOPEHUE MaTepUaIbHON TOUKH.
TexHu4eckue ycTpoucTBa M TEXHOJIOTHYECKUE MPOILIECCHI: CIIUIOMETP, ABMKEHUE CHAPSAOB, LICTIHbIE, IeCTepEHYAThIe U PEMEHHBIC MepeIaiH,
CKOPOCTHBIE JIU(PTHI.
Jlemoncmpayuu.
— Mogaenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMATUYECKUX XapAKTEPUCTUK JBUKEHUSA.
— CrocoOslI ucciaeq0BaHUs IBUKECHUI.
— HWnnroctpamus nmpenensHOTo nepexoa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
— IIpeoOpazoBanue NBMKEHHI C UCTIOIB30BAHHEM MEXaHU3MOB.
— Ilamenue Ten B BO3yxe U B pa3peKeHHOM MPOCTPAHCTRE.
— Habmionenue nBrkeHUs Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY M TOPU3OHTAIIBHO.
— Hampanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.
— TIpeobpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.
— CpaBHeHUE NTyTEN, TPAEKTOPHIL, CKOPOCTEN ABUKEHUSI OJHOTO M TOTO K€ TeJa B PA3HBIX CUCTEMAaX OTCYETA.
Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl, NPAKMUKYM.
— H3yuenue HepaBHOMEPHOTO JBMKCHHUS C IIEJIBIO OMPEIEICHUS MTHOBEHHOW CKOPOCTH.
— H3mepenue yckopeHUs MpU TPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBI)KEHUH 10 HAKJIOHHOM TJIOCKOCTH.

— HccnenoBanue 3aBUCUMOCTH MMYTH OT BPEMEHHU MTPU PaBHOYCKOPEHHOM JIBHKEHUU.



— H3mepenne yckopeHusi CBOOOTHOTO NaieHus (PEKOMEHJ0BAaHO MCTIOIb30BaHue U] poBoii 1aboparopun).
— H3yudenue nBukeHUs Tenna, OpPOLIEHHOIO rOpu3OHTaIbHO. IIpoBepka rumores3sl 0 HpsIMON MPONOPLMOHAIBHON 3aBUCUMOCTH MEXIY
JAJIbHOCTHIO MOJIETA U HAYaJIbHOU CKOPOCTBIO TEa.
— H3yueHue IBUKEHUS TeJA 0 OKPYKHOCTHU € MOCTOSHHOM MO MOJIYIIO CKOPOCTBIO.
— HccnenoBanue 3aBUCHMOCTH TepHO/1a 00paIieHus KOHUIeCKOro MasiTHUKA OT €ro MapaMeTpoB.
Tema 2. Jlunamuxa.
IlepBbiii 3akoH HrroToHa. MHepruanbHble cucTeMbl oTcuéTa. IlpuHumn oTHocuTenbHOCTH ['anmnes. HewmHepuuanbHbIE CHCTEMBI OTCUETA
(ompenenenue, MpuMephI).
Macca tena. Cuna. [IpuHuun cyneprno3uuuu cuil.
Bropoii 3akon HeloToHa /1714 MaTepuaibHON TOUYKH.
Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS. DKBUBAJIECHTHOCTh IPABUTAIIMOHHON M MHEPTHON MACCHI.
Cuna TsKeCTH. 3aBUCHUMOCTb YCKOPEHHSI CBOOOJHOTO IMaJ€HUsI OT BBICOTHI HAaJl TMOBEPXHOCTHIO IJIAHETHI U OT reorpaduyuecKod IIMPOTHI.
JIBukeHre HeOECHBIX Te U UX CIyTHUKOB. 3aKkoHbl Kemepa. [lepBas kocMudeckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIErocs ¢ yCKOpEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS! CKOJBXKEHUS U cuia TpeHus nokos. Koadgdunuent tperns. Cuna CONpoTUBIEHUS MPU ABHKCHUN
TeJla B JKUJIKOCTHU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIBHOTO JIBHYKEHUS.
HNasnenue. 'mapocrarnueckoe gasieHue. Cuia Apxumena.
TexHuuyeckue yCTpOrCTBa U TEXHOJIOTUUECKUE MPOLECCHI: MMOIIUITHUKH, IBU)KEHUE UCKYCCTBEHHBIX CITYyTHHKOB.
Jlemoncmpayuu.
— Habmonenue IBMKEHUS Tell B MHEPLUATBHBIX U HEMHEPIIUATbHBIX CUCTEMaX OTCUETa.
— IIpuHUMI OTHOCHUTEIBHOCTH.

— Kayenue qByX IMIMHIPOB WM IAPOB Pa3HONU MAcChl C OJJUHAKOBBIM YCKOPEHHUEM OTHOCUTEIHLHO HEMHEPLIUAIbHONW CUCTEMbI OTCUETA.
9



— CpaBHeHME PaBHOJCHCTBYIOLIEH TPUIIOKEHHBIX K Ty CHJI C IIPOM3BEIEHUEM MACChl TeJla Ha €r0 YCKOPEHUE B MHEPLUAIbHON CUCTEME
OTCY€Ta.
— PaBeHCTBO cui, BOSHUKAIOIIMX B PE3Yy/IbTATE B3aUMOJCHCTBUS TEIl.
— M3mepenue macc o B3auMOJACHCTBUIO.
— HesecomocTs.
— Bec Tena npu ycKOpeHHOM MOABEME U M ICHUH.
— IlenTpoOexHbIe MEXaHU3MBI.
— CpaBHeHME CHJI TPEHUS MOKOSA, KAYEHHS U CKOJIbKEHUS.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomul, NPAKMUKyM.
— H3mepenue paBHOEHCTBYIOIIEH CUJI IPU IBUKEHUU OpYyCKa MO HAKJIIOHHOM MJI0CKOCTH.
— TIIpoBepka runotesbl 0 HE3aBUCUMOCTH BPEMEHH JABMKEHHsI OpycKa 10 HaKJIOHHOW IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.
— HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B IPYKUHE U PE3UHOBOM 00paslie, OT UX JepopMaiuu.
— 3ydeHue ABMKEHUS CUCTEMBI TeJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOMN Uepe3 JETKUil OJIOK.
— H3smepenne ko3 dunnenTa TpeHus 10 BeINYUHE yrioBoro kodddunuenta 3aBucumoctu Frp(N).
— MHccnenoBanue BHxkeHUs: OpycKa IO HAKJIOHHOM IJIOCKOCTH € IIEPEMEHHBIM KO3(PHUIIHEHTOM TPEHHUS.
— H3yueHue nBUKEHUs Ipy3a Ha Bally C TPEHHUEM.
Tema 3. Cmamuka meépooeo mena.
AbcomoTHO TBEpoe Teno. [locTynarenbHoe U BpalareabHOE ABM)KEHHUE TBEPAOro Tena. MOMEHT CHIIbl OTHOCUTENIBHO OcH BpaieHus. [lnedo
cuibl. ClI0KEHHE CUJI, TPUIIOKEHHBIX K TBEpOMY Teny. LIeHTp TsbkecTu Tena.
VYcnoBus paBHOBECHs TBEPAOIO TeEIA.
YcroitunBoe, HEyCTOMUNBOE, OE3pa3INYHOE PABHOBECHE.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: KPOHIITEHH, CTPOUTENbHBIN KpaH, peléTryaTble KOHCTPYKIUH.
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Jlemoncmpayuu.
— YcioBus paBHOBECHS.
— Bwugsl paBHOBecus.

Yuenuueckuui sxcnepumenm, nabopamopmnvie pabomuol, NPAKMUKYM.

— Hccnenosanue yciioBuil paBHOBECHUS TBEPAOTO Tejla, UMEIOIEr0 OCh BPAILICHHUS.
— KoHcTpynpoBanue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.
— HM3yuyenue yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO ILIOIIAIb OIIOPHI.

Tema 4. 3akoHbl coxpaneHus 6 MexaHuxe.

MMnynbc MaTepuaabHOM TOYKH, CUCTEMBI MaTEpPUANBHBIX TOYeK. LIeHTp macc cucTeMbl MaTepHaabHBIX TOUeK. TeopeMa O ABM)KEHHHU LIEHTpa
Macc.

NMiynbc cuitbl 1 ”3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

MomeHT uMIysibca MaTepruanbHON TOUKH. [IpencraBieHue o COXpaHEHM MOMEHTA UMITYJIbCa B IEHTPAJIBHBIX MOJISX.

PaGota cuibl Ha MaJOM U Ha KOHEYHOM IepemeleHuu. I'paguueckoe npeacraBieHne padoThl CUIIBL.

MOWHOCTb CHUIIBIL.

Kunernueckas sHeprust MaTepuasibHoi Touku. Teopema 00 M3MEHEHNN KHHETUYECKOH SHEPTrU MaTepUallbHOW TOUKH.

[loTreHunanbHble W HeNMOTeHIMaNbHbIE cuibl. [loTeHnumanbHas sHeprus. [loTeHumanbHas sHeprus ynpyro aeGOpMHUPOBAHHOW MPYKHUHBI.
[ToTeHumanpHas 3HEPrus TeNa B OJHOPOJHOM T'PAaBUTALIMOHHOM nosie. IloTeHiumanbHas 3Heprus Tejla B TPABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpH M BHe mapa). Bropas kocMuueckas ckopocTb. TpeTbs KocMHuyecKast CKOPOCTb.

CBs3b paOOTHI HEMTOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKON SHEPriUH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yopyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBuenue bepHyinu 115 uaeanbHOM )KUIKOCTH KaK CIEIACTBHE 3aKOHA COXPAHEHUS MEXAHUYECKOWU SHEPTHUH.
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TexHuueckue ycTpolcTBa M TEXHOJIOTMYECKHE MPOLECCHl: JBUXKEHHE PAKET, BOJOMET, KONEp, NPYKUHHBIA MHUCTOJIET, TMPOCKOIN, (puUrypHoe
KaTaHUE Ha KOHbKaXx.
Jemoncmpayuu.
— 3aKOH COXpaHEHHUs UMITYJIbCA.
— PeakTuBHOE ABUXKEHUE.
— H3mepeHue MOLIHOCTH CHUJIBI.
— l3MeHeHue sHEpruM Tena Npu COBEPLUICHUN PaOOTHI.
— B3aumssble npeBpaleHus] KHHETUYECKON U MOTEHIMAIbHOM 3HEPTUil pU JeMCTBUU HA TEJIO CHJIbI TSXKECTH U CHJIbI YIIPYTOCTH.
— CoxpaHeHue 3Hepruu npu cBOOOAHOM Ia/ICHUU.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.
— H3mepenue nMmiynbca Tesna no TOPMO3HOMY IYTH.
— H3mepenue cuiibl TATH, CKOPOCTH MOJEINN JIEKTPOMOOMIIS U MOIIIHOCTH CUJIBI TSTH.
— CpaBHeHHE U3MEHEHUSI UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI.
— HccnenoBanue coxpaHeHHs UMITYJIbCA TIPU YIIPYTOM B3aUMOJIEHCTBUU.
— H3MepeHne KMHETUYECKOW SHEPTUU TeJla 10 TOPMO3HOMY ITYTH.
— CpaBHeHHE U3MEHEHHS MTOTEHIMATbHON 3HEPTUH MPYKUHBI ¢ paOOTON CHIIBI TPEHUS.
— Onpenenenre paboThl CUIIbI TPEHUS NPU JABHKEHUU TeJla 10 HAaKJIOHHOM MIIOCKOCTH.
Paznen 3. MonekynsipHas Gu3nuKa U TEpMOJMHAMUKA.
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeOPULL.
OcHoBHbIE TOJIOKEHUA MojeKkyasipHo-kuHetndeckol Teopun (MKT), ux omnbiTHoe o6ocHoBanue. Juddys3us. bpoyHOBckoe BHKEHUE.
XapakTtep ABMKEHHS M B3aUMOJICHCTBUS YacTUIl BellecTBa. MoJieNIi CTPOSHHS Ta30B, KHUJKOCTEH U TBEPABIX Tel U 00bsICHEHHE CBOWCTB BEIIECTBA Ha

OCHOBe 3THX MoJeneil. Macca u pasmepsl Mosiekyan (aromoB). KonmdectBo Beniecta. [locrosisHHas ABoraapo.
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TennoBoe paBHoBecue. TemnepaTypa u criocoOsl e€ nzmepenus. Lllkana Temnepatyp Llenbcus.
Mozenb uieanbHOro ra3a B MOJIEKYyJIIpHO-KMHETUYECKOW TEOPUH: YaCTHULIBI ra3a ABMXKYTCSI XAOTUUECKU U HE B3aUMOJICHCTBYIOT JIPYT C IPYIOM.
l'azoBbie 3akoHBL. YpaBHeHHe MenneneeBa—Kiamelipona. AbcomoTHas Temmneparypa (mkana temmepaTyp Kenbuna). 3akon JlampToHa.
H3omporeccsl B uAeanbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduueckoe npeacraBieHue H30MPOIIECCOB: U30TepMa, U30X0pa, H300apa.
CBsi3p MeXAy JaBJICHUEM U CpPeJHEUW KMHETHUYECKOI 3HEepruei MmoCTyMaTeNIbHOrO TEIIOBOTO JIBMIKEHHSI MOJIEKYJ WICAbHOTO ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPUH UJCAIbHOTO rasa).
CBs13b aOCOIIOTHON TeMIlepaTypbl TEPMOAMHAMHUYECKON CUCTEMBI CO CpPEeHEN KMHETUUYECKOM 3HEpruel MoCTyNnaTeIbHOIO TEIIOBOTO ABUKECHMUS
€€ 4acTHIl.
TexHuyeckue ycTpoiCTBa U TEXHOJIOTHYECKHE MPOLIECCHI: TEPMOMETP, OapoMeTp, OTyuyeHUE HAHOMATEPUATIOB.
Jlemoncmpayuu.
— Mopaenu qBUKEHHUS YaCTHUL] BELLIECTBA.
— Mopnenb 6poyHOBCKOTO ABUKEHHMS.
— Buneoponuk ¢ 3anuceio peaibHOro OpOyYHOBCKOI'O IBUKEHHUS.
—  Juddy3us xxugkocTei.
— Mogens onbita ITepHa.
— Ilputskenne Monexyi.
—  Mogenu KpUCTaJIMYECKUX PEIIETOK.
— Habmonenue u uccneqoBanne U30MPOIECCOB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.
— MHccnenoBanue nporiecca ycTaHOBIEHHSI TEIUIOBOTO paBHOBECHUS IIPU TETJIO0OMEHE MEXTy TOpsiueil U X0I0AHOM BOIOM.
— H3ydeHue U30T€pMUYECKOTO Mpoliecca (PEKOMEHI0BAHO UCIIONb30BaHKUE LIU(PPOBOI J1aOOPaTOPUH).

— H3ydeHue H30XOPHOTO Mpolecca.
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— HB3ydenue u3obapHOro mporecca.
— IIpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mauiunbsi.

Tepmonunamuueckas (T/]) cucrema. 3aganue BHEUIHUX YCIOBHH I TEPMOJMHAMHYECKOW CHCTeMbl. BHEIIHME W BHYTpPEHHHUE MapaMeTphl.
[TapameTpsl TEpMOAMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHMSI BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoanHaMuku. CaMONpon3BOJIbHAS peaKcalys TEpMOJINHAMUYECKONW CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Monens uaeaabHOro raza B TEpPMOJUHAMHKE — CHCTEMa ypaBHEHUM: ypaBHeHHe MenzeneeBa—KianeiipoHa u BbIpakeHUE Ui BHYTPEHHEH
SHEPruu. YCIOBUSA MPUMEHUMOCTH 3TOH MOJENH: HU3Kas KOHIIEHTPAllUi 4YacTHUIl, BBHICOKHE TeMIepaTyphl. BeipaxkeHue Alisi BHYTPEHHEW >HEPrUU
OJIHOATOMHOT0 MJI€aIbHOI'O Ta3a.

KBa3ucraTnueckue u HECTaTUYECKUE MPOLIECCHI.

DnemeHTapHas padoTta B TepMoAMHaMUKe. Boruncnenue paboTel o rpaduky npoiiecca Ha PV-auarpamme.

Tennonepenaya kak crnocod H3MEHEHHMs BHYTPEHHEH SHEpruM TepMOJMHAMHUYECKOW cucTeMbl Oe3 coBepuieHus paboTbl. KoHBekius,
TEIIONPOBOAHOCTh, U3JIy4YEHHUE.

KonmuecTtBo TemtoTel. Tenno€MKoCTh Tena. Y enpHas U MOJISIpHAs TEIUIOEMKOCTH BeIleCTBA. Y paBHeHUe Maliepa. Y ienbHas TeIioTa CropaHus
TorurBa. Pacuér konmuecTBa TEIIOTH Mpu Teruonepeaaye. [lonarue o0 aaunadbaTHOM Mpolecce.

[lepBpiii 3aKk0H TepMOAMHAMHUKH. BHyTpeHHsisi sHeprus. KonmuecTBo TemnoTsl W paboTa Kak Mepbl HW3MEHEHHs] BHYTPEHHEH JHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMMKHU JUIsl PAaBHOBECHBIX IPOLIECCOB: Yepe3 3aJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMHYECKON CHCTEMBI
MPOXOJIUT eIUHCTBEHHAs aquadara. AOGCONIOTHAS TeMIIEpaTypa.

Bropoii 3aK0H TepMOJIMHAMUKH ISl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO IEpeaTh TEIUIOTY OT 00Jiee XOJIO0AHOro Tea K 6ojiee HarpeTomMy
6e3 kommnercanuu (Kmnaysuyc). HeoOpaTuMocTs TPUPOIHBIX TTPOIIECCOB.

[Tpuniune! aeiictBus TemnoBbix MamuH. KIT/I.

MakcumansHoe 3nauenue KI1/I. [ukn Kapho.
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DKOJIOTMYECKHUE aCHEeKThI MCII0JIb30BaHUs TEIUIOBBIX JABUTaTesiel. TennoBoe 3arps3HeHUE OKPYXKaroIEen Cpebl.

TexHuueckue ycTpoiCTBa M TEXHOJOTHUECKUE MPOIECCHl: XOJIOAWIBHUK, KOHIUIIMOHED, AU3EIbHBIN U KapOIOpaTOPHBIN ABUraTeNd, HapoBas
TypOWHa, TONyYEHHE CBEPXHU3KHX TEMIepaTyp, YTHIU3AIUS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAaHHEM TEIUIOBOIO HACOCa, YTHIM3AIHS
OHOOPraHNYECKOro TOIIMBA JJIsl BRIPAOOTKH «TETIOBOW U AIEKTPOIHEPTHH.

Jlemoncmpayuu.

— H3mMenenue TemmnepaTypsl Ipu aquabaTuyecKoM pacIIupeHHH.
— Bozaymnoe orauso.
— CpaBHeHHE yJEIbHBIX TEIJIOEMKOCTEH BEIIECTB.
— Croco0bl U3MEHEHUSI BHYTPEHHEHN SHEPTUU.
— HccnenoBanue aguabaTHOro npoiecca.
— KomnbroTepHble MOJEIN TEMIOBBIX ABUTATENEH.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul, NPAKMUKYM.
— MHM3mepenue yaenbHOU TEIIOEMKOCTH.
— Hccnenosanue mpouecca OCThIBAHUS BELLIECTBA.
— MHccnenoBanue aguabaTHOro npotecca.
— H3ydeHue B3aUMOCBS3H SHEPTUU MEXKMOJIEKYIIPHOTO B3aUMOJCHCTBHS U TEMIIEPATYPbl KUIIEHUS KUKOCTEH.

Tema 3. Aepecamnvle cocmosnus eeujecmea. Pazoewvle nepexoowl.

[TapooGpa3oBanue u koHaeHcalus. Vcmapenue u kumneHue. Y iejabHas TerioTa mapooopa3oBaHus.

Hacrpiennsle 1 HeHachlllleHHbIe Mapbl. KauecTBeHHas 3aBUCHUMOCTH IJIOTHOCTH W JIaBJIEHUS HACBHIIIEHHOTO Mapa OT TeMIepaTyphl, HX
HE3aBUCHUMOCTh OT 00BbEMA HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHHS OT JIaBJIECHUS B )KUIKOCTH.

BnaxnocTth BO3yXa. AOCOII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTD.
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Teépnoe teno. Kpucrannmueckue u amop¢Hsle Tesna. AHU30TPONMs CBOMCTB KpucTauioB. [lnaBienue u kpuctaumzanus. Y aenpHas TemioTa
riaBienus. Cyonumarus.
Hedopmarun tBEporo Tena. Pactskenue u cxxarue. Cnsur. Moayns FOura. [penen ynpyrux nedopmanuii.
TemnnoBoe pacupeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE pacIiupeHne. AHIAPMOHU3M TEIJIOBBIX KOJIEOAHUH YacTHILl BEIEeCTBa
KaK [IPUYMHA TEIJIOBOTI'O pacIIUpPEHUs Tel (Ha KaueCTBEHHOM YpPOBHE).
[TpeoOpaszoBanue sHeprun B (ha30BBIX MEPEXO/ax.
VYpaBHeHuUE TEIJIOBOTO OanaHca.
IToBepxHocTHOe HaTspkeHue. KoadduumeHnt noBepxHOCTHOro HatrsbkeHus. KamwuisipHbele siBiaeHus. JlaBneHHe MO MCKPUBIEHHOMN
HOBEPXHOCTHIO xkHIK0oCcTU. Dopmyna Jlamnaca.
TexHuueckue ycTpornCcTBa U TEXHOJIOTHUECKUE MPOIECCHI: KUIKHE KPUCTAILTBI, COBPEMEHHBIE MaTEePHAIbI.
Hemoncmpayuu.
— TennoBoe pacmmpeHue.
— CBoiicTBa HACBIIICHHBIX TTAPOB.
— Kunenune. Kunenue npy noHHKEHHOM JaBJICHUH.
— H3mepeHue cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.
—  OMBITHI ¢ MBUTBHBIMH TUIEHKaMHU.
— CwmauuBanue.
— Kammmispaele sBieHUs.
— Mopnenu HeHbIOTOHOBCKOM JKUAKOCTH.
— CnocoObl U3MEpeHus BIAXKHOCTH.
— MHccnenoBanue HarpeBaHUs U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

—  Buasr nedopmanmii.
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— Habmonenune Mansix aedopmarmii.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.
— H3ydeHue 3aKOHOMEPHOCTEH UCIIapEHUS )KUIKOCTEH.
— MH3mepenue ynenbHOU TEIUIOTHI IIJIaBICHUS JIbJA.
— H3yueHue CBOMCTB HACHIICHHBIX I1APOB.
— H3mepenue abCOMOTHON BIAKHOCTH BO3yXa M OI[EHKA MACChl ITAPOB B IOMEIICHUH.
— H3mepenune kod¢pduiienTa mOBEpXHOCTHOTO HATSKECHHUS.
— MW3mepenne monyins FOHra.
— HccnegoBanue 3aBUCUMOCTH J1ehopMaliiy pe3snHOBOro o0pasiia OT IPUII0KEHHOM K HEMY CHJIBL.
Paznen 4. DnexkrpoauHaMuka.
Tema 1. Dnexmpuueckoe noie.
OnekTpu3aiusi Ted W e€ TPOSABICHHS. OJEKTpUYeCKUi 3apsia. JBa Buma »siekTpuueckux 3apsgoB. [IpOBOIHUKM, IUAJIEKTPUKU U
MIOJIYTIPOBOJHUKH. DJIEMEHTAPHBIN NIEKTPUUECKHUI 3aps]l. 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsja.
Bsaumopeiictue 3apanos. Todeunsie 3apsaabl. 3akoH Kyiona.
OnexTpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apSIbl.
Hanpsoxkéanocts anextpuyeckoro nosis. [IpoOuHsiii 3apss. JIuHuy HanpsKEHHOCTH 3JEKTPUUECKOT0 Mojs. OTHOPOAHOE IIEKTPUUECKOE MOJIE.
[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh NOTEHIIMANOB U HanpsbkeHue. [loTeHuanpHas sHeprus 3apsiia B JIEKTPOCTATUYECKOM
nose. IloreHnman snexrpocratuueckoro mnosid. CBs3b HANPSHKEHHOCTH OIS M PA3sHOCTU IOTEHLMAIOB ISl DJIEKTPOCTATUYECKOro MO (Kak
OJIHOPOJHOTO, TAK U HEOJHOPOHOTO).
[TpuHIMI Cyneprno3ULIUH SIEKTPUUECKUX MOTEH.
ITone Toueunoro 3apsina. [lome paBHOMepHO 3apspkeHHON cdepsl. [lone paBHOMEpHO 3apspkeHHOro mo oObéMmy mapa. Ilome paBHOMEpHO

3apsHKEHHON OECKOHEUHOU TIOCKOCTH. KapTuHBI TMHUI HANPSDKEHHOCTH ITHX MOJIEH M SKBUITOTEHIIMAJIBHBIX TTOBEPXHOCTEH.
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[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PAaBHOBECHS 3aPAJIOB.
JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE. [[u3neKTpruieckass IpOHUIAEMOCTh BEUIECTBA.
Konnencarop. 25ekTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOPa.
[TapannensHoe coequHenune kKoHaeHcaTopos. [locienoBarenbHOe COeTMHEHUE KOHIEHCATOPOB.
DHeprus 3apssKeHHOTO KOHJIeHCaTopa.
JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.
TexHuueckue yCTpPOWCTBA W TEXHOJOTHMYECKHE IMPOLECCHI: AJIEKTPOCKON, 3JIEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE
3JICKTPONPUOOPOB, KOHJIEHCATOPHI, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

—  YCTpOMCTBO M MPUHIIUI IEUCTBUS DJICKTPOMETpA.

—  DJEeKTpUYECKOE MOJI€ 3apPSKEHHBIX 1IaPUKOB.

—  DIIEKTPUUECKOE TI0JI€ JIBYX 3apsHKCHHBIX TIJIACTHH.

— Mopaens snekTpocraruueckoro renepatopa (Ban ne I'paada).

— IIpoBOIHMKM B AIEKTPUUECKOM IOJIE.

— DIeKTpocTaTUYecKas 3allluTa.

—  YCTpOWCTBO U AEHUCTBUE KOHJIEHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

— 3aBUCHUMOCTbH 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOHIAJAM IUJIACTHH, PACCTOSHUS MEXKIY HUMHU U JAUDIEKTPUUYECKOU

IIPOHHULIAEMOCTH.

— DHeprus 31eKTPUUYECKOTO MOJIs 3apsKEHHOTO0 KOHJIEHCATopa.

— 3apsika u pa3psjKa KOHJICHCaTopa yepes3 pe3nucTop.
Yyenuueckuii sxcnepumenm, n1abopamopHule pabomwl, NPAKMUKYM.

— OuneHka cui B3auMOJICHCTBUSA 3aPSKEHHBIX TET.
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— Habmonenne npeBpaieHust SHEpruy 3apsHKEHHOT0 KOHJCHCATOpa B SHEPTHIO U3ITyUSHHUS CBETOAMO/A.
— H3yudeHue npoTekaHus TOKA B LIENH, COAEpKAILEH KOHAEHCATOP.
— Pacnpenenenue pasHOCTH MOTEHIUATIOB (HAMPSHKEHUS ) TIPU TIOCIEI0BATEIILHOM COSUHEHUN KOHIEHCATOPOB.
— HccnengoBanue paspsiia KOHACHCATOPa Yepe3 PEIUCTOP.
Tema 2. Ilocmosanubiii d1eKmpudecKuti mox.
Cuia Toka. ITocTosHHBIN TOK.
YcnoBus CyIecTBOBaHMS MOCTOSIHHOTO AJIeKTpudeckoro Toka. Mcrounuku toka. Hanpsoxenune U u DJIC &.
3axon OMa 1Ji yyacTKa Lenu.
DNEeKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIIEHUSI OJAHOPOIHOIO MPOBOJHUKA OT €ro JUIMHBI U IUIOIIAJU MOMEPEYHOIO CEUECHMUS.
VY aenbHOE COMPOTUBIICHHUE BELIECTBA.
[locnenoBarenpHOE, MapauieNbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX AyeKkTpuueckux uenei. [IpaBuna
Kupxroda.
Pabora anexkrpuyeckoro toka. 3akoH Jxoyns—Jlenna.
MOMHOCTD 3JEKTPUUYECKOTO TOKA. TermnoBast MOLUHOCTb, BbIIETsIEMast Ha PE3UCTOPE.
3/1C u BHYTpEeHHEE COMPOTUBIICHHE UCTOYHHUKA ToKa. 3akoH OMa JIJIsl MOTHOM (3aMKHYTO#) 2NIeKTpHUYecKoi 1enu. MoIHOCTh HCTOYHHUKA TOKA.
KopoTtkoe 3aMbIkanue.
Konzgencarop B 1ienu NOCTOSIHHOTO TOKA.
TexHuueckue ycTpoicTBa U TEXHOJOTHYECKHUE MPOIIECCH: aMIIEPMETP, BOJITMETP, PEOCTAT, CYETUMK AIEKTPUUECKON SHEPTUH.
Jlemoncmpayuu.
— H3mepenue cuiibl TOKa M HAPSKCHHUS.
— HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS U1 PE3UCTOpa, JaMIlbl HaKaIUBaHUs U CBETOAUOA.

— 3aBHCHUMOCTH COIIPOTUBJICHHUA NUIMHAPHUYCCKUX IMMPOBOJHUKOB OT JJIMHBI, IJIOMAAN ITOIICPEYHOI0 CEYCHUA U MaTCpHrajia.
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— HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT CONIPOTUBIIEHUS IPU OCTOSIHHOM HalpPsKEHUU.
— IIpsmoe uzmepenue IJ1C. KopoTkoe 3ambIkaHUE TaIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHHUS.
— Croco0slI coennHeHust ICTOYHUKOB Toka, DJ1C Oarapeil.
— MHccnepoBanue pasHOCTH MOTEHLIHAATIOB MEXY IOJIFOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA B LIETIH.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.
— HccnenoBanue cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.
— MH3mepenue yaenbHOro COnpoTUBICHUS TPOBOIHUKOB.
— MHccnepoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSDKEHUS AJIs JIaMITbl HAKaJIUBaHUS.
— VBenuueHHe npeaena u3MEpeHus aMmnepmerpa (BoJIbTMETPa).
— Hsmepenne D/1C 1 BHYTpEHHEIO CONPOTUBIICHUSI UICTOYHUKA TOKA.
— Hccnenosanue 3aBucumoct 3/IC raabBaHUYECKOIO 2JIEMEHTA OT BPEMEHH ITPU KOPOTKOM 3aMbIKaHHUU.
— HccnenoBanue pa3HOCTH NOTEHLMAIOB MEX/1y IMOJIOCAMHU HCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.
— HccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.
Tema 3. Toku 6 paznuunvix cpeoax.
DnexTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. DJIEKTPOHHAS IPOBOAUMOCTb TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.
DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTH TOTYIIPOBOJHUKOB. CBoiicTBa p—N-niepexona. IlomynpoBoJHUKOBbIE TPHUOOPHI.
DJIEKTPUYECKUH TOK B DJIEKTPOJIUTAX. DNEKTPOIUTHUECKAS AUCCONUALIMS. DIEKTPoIn3. 3aKkoHbl Dapazaes il JIEKTPOIU3a.
OnexTpuueckuid TOK B razax. CaMOCTOATENbHBIN M HECAMOCTOSITENBHBIN paspsa. PasnuuHbple THNBI CaMOCTOATENBHOrO paspsaa. MomaHus.

ITna3ma.

20



TexHuueckue ycTpoiicTBa U NPaKTUUECKOE IPUMEHEHHE: ra30pa3psiiHbIe JAMIIbl, JJIEKTPOHHO-Ty4YeBas TpyOKa, OJyIPOBOJAHUKOBbIE IPUOOPHI:
JIMOJI, TPAH3UCTOP, (POTOANO/, CBETOINOI, TAIbBAHNKA, paMHUPOBAHUE MEIH, BHIIJIABKA ATIOMUHHUS, JICKTPOHHAS MUKPOCKOTIHS.
Jlemoncmpayuu.
— 3aBHCHMOCTb COIIPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPBHI.
— IIpoBOAMMOCTB 3JEKTPOIUTOB.
— 3akoHsbl 2nekTponusa dapanes.
— HckpoBoii pa3psa 1 IpOBOJUMOCTb BO3yXa.
— CpaBHEHHME IPOBOJUMOCTU METAIIOB U IOJYIIPOBOJHUKOB.
— OpaHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.
Yuenuueckuui sxcnepumenm, nabopamopnsvie padomul, NPaAKMUKYM.
— HaGmronenue snexrponusa.
— MHM3mepenue 3apsaa OJHOBAJIECHTHOTO MOHA.
— MHccenepoBanue 3aBUCUMOCTH COITPOTHUBIIEHHS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.
— CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.
Pu3nyecKuil NPaKTHKYM.
CrniocoObl M3MepeHHs (PU3MYECKMX BEIWYMH C HUCIOJIb30BAaHUEM AaHAJIOTOBBIX M LU(POBBIX H3MEPUTEIbHBIX NMPHOOPOB U KOMIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOIOTHBIE U OTHOCHUTENbHBIE IOTPEIIHOCTH U3MepeHui puznueckux BennyuH. OleHKa rpaHuIl HOTPEIIHOCTEH.
[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIIEOBAHNM 3aBUCUMOCTEN (PM3NYECKUX BEJIMYMH, IPOBEPKA MPENI0KEHHBIX TUIIOTE3 (BBIOOP U3 padoT,
ONMCAHHBIX B TEMaTHUECKUX pa3zienax «YYeHHUECKHUI SKCIIEpUMEHT, JabopaTopHble paboThl, IPAKTHUKYM)).
MexnpeameTrHblie CBSI3H.
W3zyuenne kypca ¢pusznuku yrayosnéHHoro ypoBHsS B 10 Kiacce OCyIIECTBISIETCS ¢ YUETOM CO/EPIKAaTENIbHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu

MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeOTpaduu U TEXHOIOTHH.
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MesicnpeOomemnvle NOHAMUSA, CEA3AHHbIE C U3VYEHUEM Memo008 HAYYHO20 NO3HAHUA: SIBICHHE, HaydHbIi (akT, runoresa, Gusnyueckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJACHHUE, SKCIICPUMEHT, MOJICTHPOBAHUE, MOJIENb, H3MEPEHUE, MMOTPEITHOCTH W3MEPEHUH, N3MEPHUTEIbHBIC TPUOOPHI,
g poBast 1aboparopusl.

Mamemamuxa: peunieHre cuctembl ypaBHeHul. Jluneitnas ¢yHkuus, nmapaboia, runepooia, ux rpa@uKd ¥ CBONCTBA. TpUrOHOMETpHUUYECKUE
(GYHKIMH: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOPHI U MX MPOEKIHUU HA OCH KOOPAMHAT, CIOXKEHHE
BEKTOPOB.

buonocusi: MexaHWYeCcKoe IBUKCHHE B KHBOW mpupojae, muddysus, ocMoc, TEIUIOOOMEH J>XUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HCHUE
OKpYXKarollel cpeibl, YTHIM3alus OHOOPTraHMYECKOTO TOIUIMBA AJSl BBIPAOOTKH «TEIUIOBOWM» U DIEKTPOIHEPTHHU, MOBEPXHOCTHOE HATSDKEHUE U
KalUJUISIPHBIC SIBIICHUS B TIPUPO/IE, STEKTPUUECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumus: TUCKPETHOE CTPOEHME BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBAa, MOJISIpHAas Macca, MOJy4YeHHE HaHOMaTepuasosB,
TEIIJIOBBIE CBOMCTBA TBEPJBIX TEJ, XKUIAKOCTEH W ra3oB, KUJIKHE KPUCTAIUIBI, FJCKTPUUYECKHUE CBOMCTBA METAJIOB, SJEKTPOJIUTUYECKAS JUCCOLHAIIHS,
rajibBaHUKa, SJIEKTPOHHAs! MUKPOCKOIIHSI.

T'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHME JBHKCHUH C MCIOJIB30BAaHHEM MEXAaHU3MOB, YUY€T CYXOro M JKHJKOTO TPEHHUS B TEXHHUKE, CTAaTUYECKUE
KOHCTPYKIIUU (KPOHIITEHH, peméTyaTble KOHCTPYKIIUN), UCTIOIh30BaHUE 3aKOHOB COXPAHEHUS] MEXAHUKU B TEXHHUKE (TMPOCKOI, BOAOMET M JPYTHE),
JBUTATENh BHYTPEHHETO CropaHwus, mapoBas TypOuHa, ObITOBOI XOJOIMILHUK, KOHIUIIMOHED, TEXHOIOTHUHU TMOJYYSHHs] COBPEMEHHBIX MaTepHUasoB, B
TOM 4YHCJI€ HAHOMATepUaJoB, M HAHOTEXHOJIOTHHU, OJIIEKTpOCTATHYEeCKass 3alluTa, 3a3eMJICHHE JJICKTPONPHUOOpPOB, Ta30pa3psiIHBIC JIAMIIBI,

MMOJIYITPOBOJHUKOBEIC HpI/I60pI)I, raJIJbBaHHUKa.
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11 KNIACC
Paznen 4. DnexrpoauHaMuka.
Tema 4. Maenummoe nore.
B3anMozeiicTBre NOCTOSSHHBIX MarHUTOB U IPOBOJHUKOB C TOKOM. MaruuTtHoe nozie. Bektop maruutHol uHAykuu. [IpuHnun cynepno3uuuu
MAarHUTHBIX MoJjied. JIMHUKM MarHUTHON MHYKIIUH.
MarnuTHO€ 1moJjie IPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KaTYIIKK U KPYroBOro BUTKa). OnbsIT Dpcrena.
Cuna Amriepa, e€ HanpaBJICHUE U MOYJIb.
Cuna Jlopenna, e€ HanpaBieHue U MOAYJb. [[BukKeHHe 3apsHyKEHHON YacTULIBI B OAHOPOJHOM MarHUTHOM ToJie. PaGota cuisl JlopeHia.
MarnuTHoe nojue B Beuiectse. @eppoMarHeTUKy, napa- U 1naMarHeTUKH.
TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOIECCHl: NMPUMEHEHHE IOCTOSHHBIX MarHUTOB, A3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOJIBUTATETh SIKOOU, YCKOPUTEIH JIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.
— Kaprtuna nunuit ”HIYKIIMKM MarHUTHOTO TIOJISL TTOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MTOCTOSIHHBIX MarHUTOB.
— Kaprtuna nuHMI MarHUTHOW WHIYKIIMU TMOJS JIMHHOTO TMPSMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHUKA, KATYIIKU C
TOKOM.
— BsanMopeicTBre JByX NPOBOJHUKOB C TOKOM.
— Cuna Amnepa.
— JleiictBue cuibl JIopeHIIa Ha HOHBI AIEKTPOIIUTA.
— HabmioneHue IBMKEHUS MyYKa JIEKTPOHOB B MATHUTHOM TIOJIE.
— IlpuHnun gecTBUS SAEKTPOU3MEPUTEIHLHOTO MPUOOPA MATHUTOAIEKTPUUYECKOU CUCTEMBI.
Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl, NPAKMUKYM.

- I/ICCHGHOBaHHe MAar"guTHOTIO I10JIA IIOCTOSAHHBIX MAarHUTOB.
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— MHccnenoBanue cBOMCTB (heppOMarHeTUKOB.
— HccnenoBanue AecTBYS IOCTOSIHHOIO MarHuTa Ha paMKy € TOKOM.
— H3mepenue cunbl Amnepa.
— H3ydeHue 3aBUCUMOCTH cUIbI AMIIEpa OT CHJIBI TOKA.
— Onmnpenenenne MarHUTHOM HHAYKIIMY Ha OCHOBE U3MEPEHMS CUIIbI AMITEpa.
Tema 5. DnekmpomacnumHas UHOYKYUSL.
SBnenue snexkrpomarHuTHOW HHAYKUUU. [loTok BekTopa MarHUTHOW MHAYKUIMU. DJIC uMHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW HHAYKLUUU
®apanes. Buxpesoe anexrpuueckoe nose. Toku Dyko.
O/1C nHAYKIMK B IPOBOAHMKE, IBUKYIIEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE.
[IpaBuio JleHna.
WNunykruBHOoCcTh. KaTylka MHAYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKa. fIBieHne camonHaykuuu. 3/1C caMouHIyKIuy.
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE MOJIE.
TexHuuyeckrue ycTpoHCTBAa M TEXHOJOTMYECKHE MPOLIECCHl: UHAYKIIMOHHAs NeYb, COJIEHOMI, 3aIUTa OT AJIEKTPU3ALNU TeJl NMPHU JBUKEHUH B
MarHUTHOM M0J€ 3eMIIH.
Jlemoncmpayuu.
— HaOmionenue siBieHus 2IeKTPOMarHUTHOW MHAYKIIMH.
— HUccnengosanue 3aBucumoctd IIC HHIYKIIUU OT CKOPOCTH U3MEHEHHSI MarHUTHOT'O ITOTOKA.
— IlpaBuio JleHua.
— TIlagenue marauTa B alltOMUHUEBOH (MeAHOIT) TpyOe.
— JSlBneHue caMOMHAYKLHUU.

— MHccnenpoBanue 3aBucuMoctd DJIC caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETIH.
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Yyenuueckuii sxcnepumenm, nabopamopuule pabomwi, NPAKMUKYM.
— HccnenoBanue siBneHUS 3JIEKTPOMAarHUTHON UHAYKIIHU.
— Onpenenenre MHAYKIUN BUXPEBOIO MAarHUTHOTO TOJISL.
— MHccnepoBanue siBneHus CaMOMHYKIUU.
— COopka Mozeu 3JIEKTPOMAarHUTHOTO TeHepaTopa.
Pasznen 5. Konebanus u BOJHEL.
Tema 1. Mexanuueckue xonebanusi.
Koneb6arenbnas cucrema. CBoO01HBIE KOTICOAHMS.
Mapmonunueckue konebanusi. Kunematnyeckoe U AMHAMUYECKOE OMUCAHUE. DHEPreTUUECKOE OINMMCAHHME (3aKOH COXPAHEHUS MEXaHUYEeCKOM
sHepruu). BeIBoA TMHAMIYECKOTO OMMCAHUS TAPMOHHUECKUX KOJICOaHHH U3 UX SHEPTeTUYECKOT0 U KHHEMAaTUYECKOTO OMUCAHMUS.
Awmmutyna u $asza konebanuii. CBsI3b aMIUTUTY 1Bl KOJIEOAHU NCXOJHOW BEHMUMHBI C aMIUIMTYIaMU KoJieOaHui €€ CKOPOCTH U YCKOPEHHUS.
[lepuon m uacrora konebGanuid. I[lepmom Manbix CBOOOTHBIX KOJIEOAHWNM MaTeMaTHYECKOTO MasTHHKA. [lepumon cBOOOAHBIX KoJeOaHUit
MPY>KWUHHOTO MasTHHKA.
[Tonstre o 3aTyxarommx KoneOaHusX. BeiHyx)aeHHble Konebanus. Pezonanc. PezonancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOMN
KpUBOiIl. ABTOKOJIEOaHUSI.
TexHuyeckue ycTpoicTBa M TEXHOJIOTHYECKHE MPOLIECChl: METPOHOM, Yachl, Kayelln, My3bIKallbHbIE HHCTPYMEHTHI, celicMorpad.
Ilemoncmpayuu.
— 3amnuck Koie0aTeIbHOTO IBIKEHUS.
— HabmoneHne He3aBUCUMOCTH TIEPUO/Ia MaJIbIX KOJeOaHUi Tpy3a HA HUTH OT aMIUTHTY/IbI.
— HccnenoBanue 3aTyxaromux KojlebaHuii 1 3aBUCUMOCTH MEPHOJIa CBOOOIHBIX KOJIEOaHUI OT CONPOTHUBICHHUS.
— HccnenoBanue xonebanuii rpy3a Ha MACCUBHOM MPYXKHUHE C 11eJ1bi0 GOPMUPOBAHHUS MPEACTaBIEHUN 00 HaeaIbHON MOJIENH HPYKUHHOTO

MasiTHHKaA.
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— 3aKOH COXpaHEHHUs SHEPTUH NP KOJI€OaHUIX I'py3a Ha NPY>KUHE.
— MHccnepgoBanue BhIHYKIEHHBIX KOJIEOAHUH.
— Habmonenue pe3oHaHca.
Yuenuueckuui sxcnepumenm, nabopamopusie pabomwl, NPAKMUKYM.
— H3mepenue nepuoaa cBOOOAHBIX KOJIEOAHUI HUTSHOTO M MPYKMHHOTO MasiTHUKOB.
— H3yudeHue 3akOHOB JIBU)KEHUS Tella B XOJI€ KOJI€OAHNUH HA YIIPYrOM I0JIBECE.
— H3yueHue nBUXKEHUS HUTIHOTO MASITHUKA.
— IlpeobpazoBanue 3HEpPTUU B MPYKUHHOM MasiTHUKE.
— HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOIMIUX KOJICOAHHIA.
— MHccnenoBanue BhIHYKIEHHBIX KOJIEOAHUH.
Tema 2. Dnekmpomacnumuvle KoreOanus.
KonebarenbHblii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHbIE KOJIEOAHUS B HJE€AIbHOM KojeOaTeabHOM KoHType. Popmyina Tomcona. CBs3b
aMIUIUTY/IbI 3apsi/ia KOHAEHCAaTOpa C aMILTUTYI0M CHUJIbI TOKA B KOJIeOATeIbHOM KOHTYpE.
3aKOH COXpaHEHUs SHEPTUHU B UACATILHOM KOJe0aTeIbHOM KOHTYpE.
3aryxaromue 3eKTPOMarHuTHbIe KoeOaHus. BeIHyKIeHHbIE JIeKTpOMarHuTHbIE KOJIeOaHMs.
ITepemenHbIi TOK. MOIIHOCTh IEPEMEHHOT0 TOKAa. AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUCHHE CUIIbI TOKA U HANPSOHKEHUS NP PA3IU4HON dopme
3aBUCHUMOCTH IIEPEMEHHOT0 TOKa OT BPEMEHH.
CuHycouJanbHbIil MepeMeHHbIH TOK. Pe3nucrop, KOHAEHCATOp M KaTyllka MHAYKTUBHOCTH B IIENIM CHHYCOMIAJIHOTO NMEPEMEHHOTO TOKa.
Pe3onanc TokoB. Pe3oHaHc HanpsKeHU.
Wneanbublil Tpanchopmarop. [IponsBoacTBo, nepenaya u noTpedaeHne 3EeKTPUIECKON SHEPTUH.
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJCTBE 3IEKTporHepruu. KyabTypa HCIonb30BaHMs 3JIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU.

TexHunyeckue ycTpoiicTBa U TEXHOJIOTHUYECKHE MTPOLIECCHI: ANEKTPUUECKUI 3BOHOK, T€HEPaTOp NEPEMEHHOT0 TOKa, JIMHUHU 3JIEKTpoIepeaay.

26



Jlemoncmpayuu.
— CB00OOIHBIC JIEKTPOMArHUTHBIC KOJICOaAHUSI.
— 3aBHUCHMOCTb YaCTOTHI CBOOOIHBIX KOJICOAHUHN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.
—  OcuwiorpaMMsbl 3JIEKTPOMArHUTHBIX KOJIEOaHUIA.
— T'eHeparop He3aTyXarwMKUX JIEKTPOMATHUTHBIX KOJICOaHUH.
— Mopaenb 37eKTPOMarHuTHOTO reHepaTopa.
— BbIHyX/I€HHbIE CHHYCOUJAIbHBIC KOJICOaHUSI.
— Pesucrop, karynika HHIYKTUBHOCTU U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.
— Pe3onanc npu nocnenoBareabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU MHAYKTUBHOCTH M KOHAEHCATOpa.
—  YCTpoicTBO M MPUHIUI JeHCTBUS TpaHCPOpMaTopa.
— Mopaenb TUHUHU AIEKTPOIIepeIayun.
Yuyenuueckuii sxcnepumenm, nabopamopHule pabomwl, NPAKMUKYM.
— Wsyuenue Tpancdopmaropa.
— MHccnepoBanue nepeMeHHOT0 TOKa Yepes3 MOCIeI0BATEIbHO COSTMHEHHBIE KOHEHCATOP, KaTYIIKY U PE3UCTOP.
— HabmioneHue 51eKTpPOMarHUTHOTO PE30HAHCA.
— HccnenoBanue pabOTHl HCTOYHHKOB CBETA B LTI IEPEMEHHOTO TOKA.
Tema 3. Mexanuyeckue u 31eKmMpOMASHUMHBLE BOJIHbL.
Mexannyecknue BOJIHBI, YCIOBHS UX pacrnpocTpaHeHus. [lomepednsie u mpoaoiabHbIe BOJHBI. [lepros, CKOpOCTh paclpoCTpaHEHUs W JIJTMHA
BOJIHBL. CBOMCTBA MEXaHHUECKUX BOJIH: OTPaKEHUE, MpeoMIIeHHEe, MHTepepeHIus U nudpaKkius.
3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
[ITymoBoe 3arpsisHEHHE OKPYKAKOIIEN CPEBI.

BHGKTpOMaFHI/ITHBIe BOJIHEL. Y CJIOBHS HU3TY4YCHUS DJICKTPOMArHuTHBIX BOJIH. Bzanmnuas OpHUCHTal M BEKTOPOB B 3HCKTpOMaFHHTHOﬁ BOJIHE.
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CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHHE, TIOJspU3alius, uHTeppepeHuus u nudpaxuus.
[IIkana 351eKTPOMAarHUTHBIX BOJH. [[puMeHEeHNE 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBL paTuOCBA3YU U TeJIEBUACHUS. Pagronokanus.
DIEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAOIIEH Cpebl.
TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI, pajiap, paauonpuéMHIK, TEIEBU30p, aHTCHHA, TeJIe(OH,
CBY-nieus, ynpTpa3ByKoBasi AMArHOCTUKA B TEXHUKE U MEIHIIMHE.
Jlemoncmpayuu.
— OOpa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJAO0IbHBIX BOJH.
— Kounebmromeecs Tesno Kak HCTOYHUK 3BYKA.
— 3aBHCHUMOCTbH JIJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.
— Habmionenue oTpaykeHUs ¥ MPEIOMICHUS MEXaHHYECKUX BOJH.
— Habmonenune unrepdpepeHnu u 1udpakiinu MeEXaHH4ecKUX BOJH.
— AKYCTHYECKHUH pE30HaHC.
— CBolicTBa yiIbTpa3ByKa U €ro NpUMEHEHHUE.
— HalGmnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4aCTOTOM KOJIeOaHUH.
— HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KEHHUE, MIPEIOMIICHUE, OspU3atus, Tudpakius, UHTepPepeHIus.
— OO6HnapyxeHnue HHPPaKpaCHOTO U YITPAPHOIETOBOTO U3TyUEHUH.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul, NPAKMUKYM.
— H3yuenue napameTpoB 3BYKOBOM BOJIHBI.
— W3yuenue pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
Tema 4. Onmuxa.

[IpsmonuHeiHOe pacipoCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu cBera. ToUeuHbI HICTOYHUK CBETA.
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OTtpaxenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoenue n3obpaxenuil B rmockom 3epkaie. Chepuueckue 3epkaia.

[Ipemomiienne cBeta. 3aKOHBI TpeTIOMIICHUS CBeTa. AOCONIOTHBIN ToKa3arenb mperaomieHus. OTHOCHUTENBHBIM IMMOKa3aTelb MPEIOMIICHUS.
[TocTOsTHCTBO YAaCTOTHI CBETA M COOTHOILICHUE JIIMH BOJIH MPHU MEPEX0I€ MOHOXPOMATUYECKOI'O CBETA Yepe3 IPaHUIly pa3jielia JIByX ONTUYECKUX CPE/l.

Xon nydeit B mpu3me. Jucnepeus ceera. CiioxHBIN cocTaB Oenoro cBera. L[Ber.

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPAKEHHUS.

Cobuparonie U pacceuBaromye JUH3bL. ToHKas auH3a. DOKYCHOE PACCTOSHHE M ONTHUYECKas CHJIa TOHKOW JIMH3BI. 3aBHCHMOCTH (DOKYCHOTO
pPacCTOSIHUS TOHKOU C(heprUIeCcKOl JIMH3BI OT €€ TeOMETPUU U OTHOCHTEIILHOTO MTOKA3aTeNsl MPETIOMIICHHS.

dopmyiia TOHKOH JIUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa myda, IpOoIIeIIero JIUH3Y MO/ MPOU3BOJIBHBIM YIITIOM K €€ TJIaBHOM ontuyeckoil ocu. [locTpoenne n3obpaxeHuii TOUKU U OTpe3Ka MPSMOi
B COOMPAOIINX U PACCEUBAIOIIUX JIMH3aX M UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromnias ciocodOHoCTh. ['1a3 Kak onTHyeckas cucrema.

[Ipenenbr IpUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. UaTepdepenuus cBeta. KorepeHTHbIEe HWCTOUHUKH. YCIOBHS HaONIOJEHUS MAaKCUMYMOB HM MHHHUMYMOB B
uHTEephEPEHIIMOHHOM KapTHHE OT JBYX KOTEPEHTHBIX UCTOUHUKOB. [IprMephI KjIacCHYeCKUX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. JudpakuuonHas peméTka. Y CaoBUE HAOIIOACHUS TJIABHBIX MAaKCUMYMOB TPH MAaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHU4YecKkne yCTpPOWCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: OYKH, JIyna, MEPHCKON, ¢oToammapaT, MUKPOCKOI, MPOCKIIMOHHBINA armapar,
MIPOCBETIICHUE ONTHUKH, BOJJOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

— 3aKOHBI OTPAKECHUS CBETA.
— MHccnepoBanue npenomiieHus CBETa.

— HalGmronenue motHOTo BHYTpEHHET0 OTpaykeHust. Mojiesib CBETOBO/IA.
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— MHccnenoBanue xo/1a CBETOBBIX ITyYKOB U€pe3 IIOCKOMAPAIUICTBHYIO TUNIACTHHY U TIPU3MY.

— HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

— Mopnenu MUKpOCKOTIa, TETIECKOIa.

— HaGmonenue narepdepeHImu ceera.

— Habmonenne BETOB TOHKUX TIEHOK.

— HalGmonenue aqudpakuum cBera.

— H3ydenue muppakMOHHON PEIIETKY.

— Habmonenune mudpakiimOHHOTO CIIEKTpA.

— Habmonenue nucnepcun cBeTa.

— Habmonenue nonsipusanuu cBera.

— IlpumeHeHue NOASIPOUIOB JUIS U3YUCHHS] MEXaHUUYECKUX HaMpPsHKEHUI.
Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul, NPAKMUKYM.

— H3mepenue mokasaress MpeIoMICHHsI CTEKIa.

— HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (Ha MPUMEPE JKUIKUX JIUH3).

— H3mepenne HoKyCHOTO pacCTOSHUS PAaCCEUBAIOIIUX JTUH3.

— Tlomyuenue n3o0pakeHUs B CHCTEME M3 TUIOCKOTO 3epKasia v JIMH3HI.

— Tlomyuenue n300pakeHUs] B CUCTEME U3 JIBYX JIMH3.

— KoHCTpyHpOBaHHE TEICCKOMMUSCKUX CHCTEM.

— Hab6monenue nudpakiuu, “HTepPEPEHIINU U MOISIPU3AIUU CBETA.

— H3ydeHue nmonsipu3aiiiy CBeTa, OTPAKEHHOTO OT TOBEPXHOCTH JAUAJICKTPUKA.

— H3ydenue uHTepdHEpeHIINH JTa3ePHOTO U3ITyUEHUS Ha IBYX IIEIISX.

— HalGmonenue qucnepcum.
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— Habmonenue u uccienoBanue qudpaKimOHHOTO CIIEKTPA.
— H3mepeHue JUIMHbBI CBETOBOW BOJIHBI.
— Tlonyuenue cnekTpa U3IydeHHUs] CBETOIMO/IA P MOMOIIN AU(PPAKITUOHHON PEHIETKH.
Pazgen 6. OcHOBBI clieUabHON TEOPUU OTHOCUTEIBHOCTH.
['panuIpl MPUMEHUMOCTH KJIaccudeckoil MexaHuku. [locTynaTsl cienuanbHOM TeOpUr OTHOCUTENBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO# wuHTepBan. [IpeoOpasoBanust Jlopenna. VYcnoBue mnpudMHHOCTH. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH.

BaMGZ[JIeHI/Ie BPEMCHHU U COKpAICHUC OJIMHBI.

DHEPrust 1 UMITYIIbC PESITUBUCTCKOW YaCTHUIIBI.
CBsi3b Macchl € 3HEpPTUel U UMITYJIBCOM PENSATUBUCTCKOMN YaCTHUIIbI. DHEPTHUs MOKOSI.
TexHuyeckue yCcTpoONCTBa U TEXHOJIOTHYECKHE MPOLIECCHI: CITYTHUKOBBIE MPUEMHUKH, YCKOPUTENN 3aPSKEHHBIX YACTHII.
Vuenuueckuii sxcnepumenm, 1a60pamoprvie pabomul, NPAKMUKyM.
— Ormpenenenue UMIyJIbCa U SHEPTUU PENIATUBUCTCKUX YacTHIL (110 poTorpadusiM TPEKOB 3apsKEHHBIX YaCTUL] B MATHUTHOM II0JIE).
Pazgen 7. KBantoBas gusuka.
Tema 1. KopnyckynapHo-601H0801 OYAIUM.
PaBHOBeCHOE TemI0BOE M3iIyueHHe (M3TydeHHe a0COMIOTHO YE€pHOTro Tena). 3akoH cMmenlenus Buna. ['unoresa [Tnanka o kBaHTax.
@®OTOHBL. DHEPrUs U UMITYJIbC (POTOHA.
dorordpdext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddekra. YpaBuenue DitnmTeitHa st hotodddexra. «KpacHas rpanuiiay Gorodddexra.

JlaBneHue cBera (B YaCTHOCTH, JAaBJIEHHWE CBeTa Ha aOCOJIOTHO MOIVIOMIAIONIYI0 M a0COJIIOTHO OTpakarollyio MmoBepxHocTh). Ombitsl I1. H.

JleGenena.

BonnoBbie cBoiicTBa uactuil. Bomubl ne bpoiins. Jlnuna BomHbl 1e bpoiins W pa3Mepbl 00JacTH JIOKATU3alUU JBUKYIICHCS YaCTHUIIBL.

KopnyckynsapHo-BoHOBOM ayanu3Mm. udpakius 31eKTpOHOB Ha KpHUCTaslIax.

Crnenuduka usmepenuit B Mukpomupe. CooTHOIIEHUST HeonpeneaeéHnocTen [ elizenoepra.
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TexHuyeckue ycTpoicTBa M TEXHOJOTHYECKHE MPOLECCHI: CHEKTPOMETP, (POTO3IEeMEHT, (HOTOAATUMK, TYHHEIBbHBI MUKPOCKOI, COJHEYHas
OaTapest, CBETOIUO/I.
Jlemoncmpayuu.
—  ®oT03(]deKT Ha YCTAHOBKE ¢ IIMHKOBOU IJIACTHHOM.
— MHccnenoBanue 3akoHOB BHeHIHEro GoTodddexTa.
— HccnegoBanue 3aBUCUMOCTH COMTPOTUBIICHHUSI MTOTYIPOBOJAHUKOB OT OCBEHIEHHOCTH.
— CseToauos.
— Conneunas Oatapes.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, NPAKMUKYM.
— HccnenoBanue hoTtopesucTtopa.
— Wsmepenne nocrosinnoi [1nanka Ha ocHOBe uccnenoBanus Gororddexra.
— MHccnepoBanue 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOMO/ OT HANPSKCHHS.
Tema 2. @usuxa amoma.
— OnbITHI 110 UCCIIEIOBAHMIO CTpoeHUs aroma. [imanerapHas mojens atoma Pesepdopaa.
— Ilocrynater bopa. U3nydyenue u nornomieHne (GOTOHOB MPHU NEPEXOJIE aTOMA C OJHOTO YPOBHS DPHEPTUU Ha JAPYTOH.
— Bunsl cnexktpoB. CriekTp ypOBHEN 3HEprUu aToOMa BOJIOPOJA.
— CnoHTaHHOE U BBIHYKJIEHHOE U3NlyuyeHue ceera. Jlazep.
— Texuudeckue yCcTpoiCTBa U TEXHOJOTUYECKHE MPOIIECCHI: CIIEKTPAIBbHBIN aHaTu3 (CIIEKTPOCKOM ), Ja3ep, KBAHTOBBIM KOMITBIOTED.
Ilemoncmpayuu.
— Mognens onbita Pezepdopaa.
— HabmioneHnne nuHERYaThIX CIEKTPOB.

—  YCTpOWCTBO U AEHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.
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— Omnpenenenne AIUHBI BOJIHBI JIA3EPHOTO U3JIyUYEHUS.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul, NpaKmMuKyM.
— HalGmronenue nuHeHvaToro CcriekTpa.
— MHccnenoBanue criekTpa pa3peKeHHOr0 aTOMapHOTO BOAOPOAa U M3MEpEHHe OCTOsHHOM Puabepra.
Tema 3. uzuxa amomHo2o A0pa u 1eMeHMAPHbIX YACTUY,.
Hyknonnas mozens siipa ['eiizenOepra—lBanenko. 3apsan sapa. MaccoBoe uucino siipa. M3oromnsl.
PagnoakTuBHOCTH. Anbda-pacnan. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-usnydeHue.
3aKoH paJuOaKTUBHOIO pacnajaa. PaguoakTuBHbIe U30TONBI B IpHUpojie. CBONCTBAa HOHU3UPYIOUIETO U3ydyeHus. BausHue paguoakTUBHOCTH Ha
XKHBBIE OpraHu3Mbl. EctecTBeHHBIN QoH u3nyueHus. Jlozumerpusi.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.
Snepusie peakuuu. Jlenenue u cuntes anep. SAnepHsie peaktopsl. [IpobieMsl yripaBisieMOro TepMOSAEPHOTO CUHTE3a. JKOJIOIMUECKHUE acTIeKThl
Pa3BUTHUS JIEPHON SHEPTETUKH.
MeTopl perucTpalvy U UCCIEN0BAHNS SIIEMEHTAPHBIX YaCTHLI.
dyHaamMeHTanbHble B3auMOAeCcTBUA. bapnonsl, Me30Hbl M jenToHbl. [IpencraBnenne o CrangapTtHoM Moxaenu. KBapk-IilrooHHas MoOIenb
aJIpOHOB.
®usuka 3a npenenamu CrannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIHsL.
EnuncTBO m3nyeckoil KapTUHBI MUpA.
TexHnuyeckue yCcTpoiCTBa M TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa BuinbcoHa, siaepHBI peakTop, TEPMOSIEPHBIN peaKkTOp, aTOMHas
6oM0a, MarHUTHO-PE30HAaHCHAs! TOMOTpadusl.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul, NPaKMuKyM.
— HccnenoBanue TpekoB yacTHIL (ITO TOTOBBIM (oTOrpadusim).
— MHccnenoBanue painoakTUBHOTO (JOHA C UCTIOIB30BAaHUEM JJO3UMETPA.

— H3ydeHue normnouieHus 6eTa-4acTHIl ATIOMUHUEM.
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Pazgen 8. DnemMeHThI aCTPOHOMHH B aCTPOPHU3ZHUKH.

Ortanbl pa3BuTHs actpoHoMuH. [IpukiagHoe U MUPOBO33pEHUECKOE 3HAYEHUE acCTPOHOMUH. [IpUMEHMMOCTh 3aKOHOB (DM3UKH AJIsi OOBIACHEHHS
IPUPOIBI KOCMUYECKUX OOBEKTOB.

MeTop1 acTpOHOMHUYECKUX HccheaoBaHui. COBpeMeHHbIE ONTHYECKHUE TEIECKOIIbI, PaU0TENIeCKOIbl, BHEaTMOC(epHas acCTpOHOMHUSL.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, IIIAHETHI, UX BUIUMOE ABH)KCHHUE.

Conneunas cucrema.

Comnnue. Conneunas akTUBHOCTh. McTtounuk snepruu CosHIla U 3BE3/1.

3BE3/1bl, MX OCHOBHBIE XApPAaKTEPUCTUKHU. JluarpamMma «CHEKTpaJbHbI KJIACC — CBETUMOCTB». 3BE3[bl TJIABHOW MOCIEJOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JJisl 3BE3J TJIABHOW MOCIEAOBaTeIbHOCTU. BHyTpeHHee crtpoeHue 3BE3n. COBpEMEHHbBIE MNPEICTABICHUS O
IPOUCXOXKAEHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3L.

Mnineunsiéi [1yte — nama anaktuka. [lonoxenue u newxenune Comnna B [Namaktuke. Tunbl ranaktuk. Paanoramaktuku u kBazapbl. YEpHbie
JBIPBI B IPAaX TAIAKTHUK.

Bcenennas. Pacimpenne Beenennoil. 3akon Xa66ua. Pa3zberanue ranakruk. Teopus bonbiioro B3pbiBa. PennkroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnpie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus.

— HaOGmonenus 3B€3qH0ro He6a HEBOOPYKEHHBIM I1a30M C MCMOIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHHUH AJI ONpEIeIeHUs MOT0XKEHHUS
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHbIE c0o3Be311si CeBepHOIr0 MOIYIIAPHS U SIPKHE 3BE3BI.
— HaGmronenus B Teneckon JIyHbI, TUTaHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHIA.
Pu3nyecKuil NPaKTHKYM.
CriocoObl u3MepeHus (pU3MYECKUX BEIMYMH C HCIOJB30BAaHHMEM AHAJIOTOBBIX U LU(POBBIX H3MEPUTEIBHBIX NPUOOPOB M KOMIIBIOTEPHBIX

JTATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE MOIPEIIHOCTH U3MEpEeHU (pu3nueckux BenndrH. OLeHKa rpaHull HOrPeuIHOCTEH.
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[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIICOBAHMM 3aBUCUMOCTEN (DPM3NUYECKUX BEJIMYMH, IPOBEPKA MPEATI0KEHHBIX TUIIOTE3 (BBIOOp U3 padoT,
ONMCAHHBIX B TEMaTHUECKUX pa3zienax «YYeHUUECKUI SKCIIEPUMEHT, Ja00paTOpHble pabOThl, IPAKTUKYM)).

O0o0maromnee noBTOpeHue.

O6o0menne W cUCTeMaTu3alus COAEpKaHMS  pa3felioB  Kypca «MexaHuka», «MonekynspHas ¢u3Mka U TEPMOIMHAMHKAY,
«QnektponuHamukay, «KoneGanus u BoiHb, «OCHOBBI CIIELIMATBLHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas (u3nkay, «IeMEeHThl aCTPOHOMUU U
acTpOUHKIY.

Ponb pu3uky u acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHUECKOHM, COIMAIEHON M 3THYECKOW cepax IesITeIbHOCTH YEIIOBEKa, POJIb M MECTO
(bU3MKYN 1 aCTPOHOMHH B COBPEMEHHON HAyYHOW KapTUHE MHUPa, 3HaYCHHE OMUCATEeIbHON, CHCTEMaTU3UPYIOLIEH, OObSICHUTETbHOM U TPOTrHOCTUYECKON
byHKIM Qunyeckoil Teopuu, poiib (U3MUECKON Teopuu B (HOPMHPOBAHUM MPEACTABICHUN O (U3MUECKON KapTUHE MUpPA, MECTO (U3HUECKOM
KapTUHBI MUpPa B O0IIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUNA O IPUPO/IE.

MexnpeamerHblie CBS3HU.

N3zyuenne kypca ¢pu3nuku yriayosnéHHOro ypoBHS B 11 Kiacce OCyIIECTBIISIETCS ¢ YUETOM CO/EPIKATENIbHBIX MEXIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOrUH, XUMHH, Teorpaduu 1 TeXHOJIOTUH.

Mesicnpeomemnvle nouamus, ceA3aHHbIE C U3YYEHUEM Memo008 HAYYHO20 NO3HAHUA: SIBICHHE, HaydHbI (akT, runoresa, (usnyueckas
BEJIMYMHA, 3aKOH, TEOpUs, HAOIIOJAEHHUE, SKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHNE, MTOTPEIIHOCTH W3MEpPEHUN, U3MEPUTENbHbIE PUOOpHI,
udposas 1adbopaTopusl.

Mamemamuka: peumieHHe cuUCTeMbl YypaBHeHUHl. Tpuronomerpuueckue (yHKIMHM: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOpPHl M HMX MPOEKIMH Ha OCH KOOPAMHAT, CIOXEHHEe BEKTOpOB. IIpom3BoJHBIE 3JI€MEHTapHbBIX (YHKIIHIL.
[TpusHaku no100Ms TPEYroIbHUKOB, ONPEeICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Te.

Buonoeus: anexTpuueckue sBIEHUS B )KUBOM MpUpo/e, KoyiebaTeNnbHbIe IBUKEHUS B )KUBOW MIPUPOJIE, IKOJIOTHUUECKUE PUCKH NP MPOU3BOJICTBE

QJICKTPOIHCPIUH, SJICKTPOMArHUTHOC 3arpsA3HCHHUC Oprma}omeﬁ Cpeabl, YJIbTPAa3BYKOBas NUATHOCTUKA B MCAUIMUHE, OIITUYCCKUC ABJICHHUSA B JKHUBOH

pUpPOJIE.
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Xumus: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTAITMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHH3Mbl 00pa30BaHUS KPUCTAJUIMYECKON pEemIETKH,
CIIEKTPAaJIbHBIN aHAJIN3.

T'eoepaghus: MarHUTHBIC TIONIOCA 3€MJTH, 3AJICKH MATHUTHBIX Py, POTOCHEMKA 3€MHOU MMOBEPXHOCTH, cercmorpad.

Texuonozus: IpUMEHEHHUE MMOCTOSIHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOIBUraTelb SIkoOu, reHepaTop MepeMEeHHOr0 TOKa, MHAYKIIMOHHAS
neyb, JUHUM JJIEKTPOIIepeay, JIEKTPOIBUraTellb, paliap, paauoNpruEMHUK, TeIEBU30D, aHTeHHa, Tenedon, CBY-neusb, yinbTpa3ByKoBas IUarHOCTUKA B
TEXHUKE, MPOCKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHass Oarapesi, CIyTHUKOBBIE NMPUEMHUKH, SI€pHAs SHEPIeTHKA W IKOJOTUYECKUE

aCIIEKThI €€ pa3BUTHUA.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIbTATBI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHs y4ueOHOoro mpeamera «Dusnka» JOIDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcs
PYKOBOJICTBOBATHCSI C(OPMHPOBAHHOW BHYTPEHHEW MO3UIMENH JIHMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPHEHTAIMi, TMO3UTHUBHBIX BHYTPEHHHX
yOexXIeHUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIECTBA, pACIIUPEHUE )KU3HEHHOTO OIBITA U ONBITA JACATEIBHOCTH B
IIPOLIECCE pealn3aliii OCHOBHBIX HAIIPaBJIICHUH BOCIIUTATEIbHON JAESITEIBHOCTH, B TOM YHCJIE B YaCTH:

ZPCL?fCOClHCKOZO 60CnNuUmMAaHuA.

o C(I)OpMI/IpOBaHHOCTB Fpa)KﬂaHCKOﬁ IIO3UIINHN o6yt1a10meroc;1 KaK aKTUBHOI'O 1 OTBCTCTBCHHOI'O YJICHA pOCCHfICKOl"O O6I.I.I€CTB8.;
o INPUHATHC TPAAUITHMOHHBIX O6II.I€‘I€J'IOBC‘I€CKI/IX TYMaHUCTUYCCKUX U JCMOKPAaTUUICCKUX I_ICHHOCTeﬁ;
L4 TOTOBHOCTH BCCTH COBMCCTHYIO JCATCIBHOCTH B HHTEPECAX TIPaKIAAHCKOI'O O6HI€CTBa, y4acTBOBaTb B CaMOYIIpaBJICHUU B

00pa3zoBaTeIbHON OpraHU3allH;
o YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHMHU € UX (DYHKUMSMHU U Ha3HAUYEHUEM;
. TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU JIEATEIbHOCTH.
NAMpPUOMUYECKo20 60CNUMAHUSA
. c(OPMUPOBAHHOCTh POCCUMCKON I'paX/TaHCKON UACHTUYHOCTH, MATPUOTU3MA;
o LIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTUKEHHUSIM POCCUMCKHUX YYEHBIX B 001acTU (DU3UKHU U TEXHHKE.
OYXOBHO-HPABCMBEHHO20 BOCNUMAHUA!
o c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

L4 CITOCOOHOCTD OIICHUBATh CUTYyallUI0O W NPUHUMATb OCO3HAHHBIC PCHICHHA, OPUCHTUPYACH HAa MOPAJIBHO-HPABCTBCHHBIC HOPMbI U

OEHHOCTH, B TOM YHCJIC B JACATCIIBHOCTH y‘—IéHOl"O;

o OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETo.
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9CMemuy4ecKo2o 60CNUMAaHUA:

o ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIET0 (U3UUECKOI HAayKe.

mpy008020 6OCNUMAHU!

o UHTEpEC K paziu4HbIM cdepaM MnpodeccuOHANbHON AESTeNbHOCTH, B TOM YHUCIE CBS3aHHBIM C (PU3MKOW M TEXHUKOW, yMEHUE
COBEpIIATh OCO3HAHHBIN BBIOOP OyayIIel nmpodeccun U peaaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIaHbL;

o TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUN BCEH JKU3HH.

IKOJI02UHEeCKO20 60CNUMAHUA.

o c(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIbTYPHI, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOodIieM;
o IUTAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBUI B OKPYKAIOILIEH Cpe/ie Ha OCHOBE 3HAHMSI LIeJIei YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA;
o paciiMpeHue OnbITa AeSITeIbHOCTH YKOJIOTUYECKOM HAMIPaBICHHOCTH Ha OCHOBE UMEIOIUXCSI 3HAHUN 0 (PU3UKe.

UEHHOCMU HAYYHO20 NO3HAHUAL:
L4 C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO PA3BUTHUS (I)I/ISI/I‘{eCKOI‘/’I HAYyKH;

L4 OCO3HAHUC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B TIPOLECCEC HN3YUCHUS (I)I/I3I/IKI/I OCYHICCTBJIATL MPOCKTHYHO U

HCCICAO0BATCIIbCKYIO ACATCIBHOCTD HHANBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJJMETHBIE PE3VYJIbTATDI
[To3HaBarenbHbIe YHUBEPCATIbHBIC YU€OHbBIE IEHCTBUA

Basoevie nocuueckue oeticmeust:

o CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh NMPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

o OTIpEeICTIATH LENU JesITeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

o BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

o pa3padaTrbIBaTh IUIaH PELIeHUs MPOOIEeMbl ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUAIbHBIX U HEMAaTEpUAIbHBIX PECYPCOB;
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® BHOCHUTHb KOPPEKTHUBBI B JCATCIBHOCTb, OLCHHMBATb COOTBETCTBHUEC PE3YJILTATOB MLCIAM, OLICHUBATH PHUCKHU HOCJ'IGI[CTBI/If/'I

JACATCIIBHOCTH,
° KOOPZIUHUPOBATH U BBIIIOJHATH pa60Ty B YCJIOBHAX PCAJIBHOTO, BUPTYAJIIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
L4 Pa3BUBATb KPCATUBHOC MBIIJICHHUC ITPU PCHICHUH KMU3HCHHBIX HpO6JI€M.

baszosvie uccnedosamenvckue oeticmeus.

° BJIaACTDH Hay‘IHOfl TepMHHOHOFHeﬁ, KJIIOYEBbIMHU ITOHATHUAMHA U MCTOAaMU (1)H3H‘l€CKOI>i HAayKH,

L4 BJIaJC€Th HaBbIKaMH y‘~IG6HO-I/ICCJI€[[OBaT€JII)CKOI7I n HpOGKTHOﬁ JACATCIIBHOCTHU B obnactu (1)I/I3I/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY IIOUCKY METOIOB PCHICHUA 3a1a1 (1)I/I3I/I‘IGCKOFO COACPIKaHUs, IPUMCHCHUIO PA3JIMYHBIX MECTOIOB ITIO3HAHMA,

L BJIaACTh BUAAMHU ACATCIBHOCTU II0 IMOJIYYCHHIO HOBOI'O 3HAHUA, €ro HMHTCPHPCTALMU, HpeO6paBOBaHI/IIO U TOPHUMCHCHUIO B
Pa3JIMIHBIX y‘Ie6HBIX CUTyalludX, B TOM YHCJIC I[IPU CO3AaHUN y‘le6HBIX IIPOCKTOB B obnactu (1)I/ISI/IKI/I;

o BbBIABJEITE IIPUYUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a7a4y, BbIABUTATb T'MIIOTE3Y eé peuiCHusd, HAXOAUTb apryMCHTBI
I 10Ka3aTCJIbCTBA CBOMX YTBCp)K,Z[CHPlﬁ, 3a1aBaThb MapaMETPbl U KPUTCPHUU PCUICHU A,

L4 AHAJIIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUS 3adadU PE3YJIbTAaThbl, KPUTHUYCCKHU OUCHHUBATHL UX NOCTOBCPHOCTHL, IIPOTHO3UPOBATH

HU3MCHCHUC B HOBLIX YCIIOBUAX;

. CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHOMN 1EATENIbHOCTH, B TOM YHUCIIE PU U3YUYEHUH (DUBUKH;
. JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

. YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEIESATEIbHOCTH;

. YMETh UHTETPUPOBATh 3HAHUSI U3 Pa3HbBIX MPEIMETHBIX 00acTel;

. BBIJIBUTaTh HOBBIEC UJIEU, IIPEJIaraTh OPUTMHAJIBHBIE ITOAXObI U PEILICHHUS;

. CTaBUTH MPOOJIEMBI U 331auM, JOMYCKAIONIUE aJIbTePHATUBHBIE PELICHUS.

Paboma c ungopmayueti:
o BIIQJICTh HAaBBIKAMH TONy4YeHUss HHPoOpManmu (U3NYECKOTO COAEPKAHUS W3 HMCTOYHHUKOB pPa3HBIX THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITH MIOMCK, aHAIIN3, CHCTEMATHU3AIINI0 U HHTEPIIPETAINIO HH(DOPMAIIMK PA3IMYHBIX BUIOB H (HOPM TIpEICTABICHUS;

39



o OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

o UCIOJIb30BaTh CPEACTBA MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHHH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 3a/lad C coONo/ieHneM TpeOOBaHUI IPrOHOMHUKHM, TE€XHHUKH O€30MacHOCTH, TMTHEHBI, pecypcocOepeKeHHs], MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

o CO3/1aBaTh TEKCThl (PU3UUYECKOIO COACPk AHUS B pa3InyHbIX (hopmarax ¢ yu€ToM HazHaYyeHHUs MH(GOPMAIMU U 1IeJIEBOIl ayTUTOpUH,
BEIOHpAst ONTUMATBHYIO (DOPMY TPEICTABICHUS U BU3YATH3AIIHH.

KoMMyHUKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIE TEHCTBUS:

. OCYIIECTBIISTH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIBHOCTH;

o pacro3HaBaTh PEAIOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTBHI;

o Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

o MIOHMMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBU1YaJIbHON paboThI;

. BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBHI ¢ yUETOM OOLINX HHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WieHa KOJIJIEKTUBA;
. IIPUHUMATH LIEJIM COBMECTHOM JEATENBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH ACUCTBUSA 110 €€ JOCTHKEHUIO: COCTABIIATH IUIAH

JENUCTBUM, pacpeieIsiTh POJIU C yUETOM MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM paOOTHI;

o OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0I0 yYaCTHHUKA KOMaH bl B OOIIMI pe3yabTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

. IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

. OCYILIECTBIATh MO3UTUBHOE CTPATETHUECKOE MOBEJACHNUE B PA3JIMYHBIX CUTYAIMsX, IPOSBIATH TBOPUYECTBO U BOOOpaXKeHUE, OBITH
VHHLIMATHBHBIM.

PerynstuBHbIe yHUBEpCcalbHbIE ydeOHbIE TEHCTBUS
Camoopaanuzayus:

L4 CaMOCTOATCIIbHO OCYHICCTBJIATE ITO3HABATCIBHYIO JCATCIbHOCTE B obnacTH (1)I/ISI/IKI/I U aCTPOHOMMUH, BBIABJIATH HpO6J’IeMLI, CTaBHUTDb

1 (OpMyIUPOBATh COOCTBEHHBIC 3a/1a4H;
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CaMOCTOATCIIbHO COCTAaBJIATH IIIAaH PCHICHUSA paC‘IéTHBIX N KAa4€CTBCHHBIX 3aJa4, ITIJIaH BBIIIOJIHCHUA HpaKTI/I‘leCKOﬁ pa6OTI)I C

y4€TOM MMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JlaBaTh OLIEHKY HOBBIM CHUTYyalLUsM;

pacImpsATh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

cImoco0CTBOBATh (I)OpMI/IpOBaHI/IIO " IPOABJIICHHUIO SPpYAUIINU B obnactu (I)I/ISI/IKI/I, IIOCTOSIHHO TOBBIIIATh CBOM O6p330B8.T€J'ILHLIfI n

KYJIbTYPHBIN YPOBEHb.

CCIMOKOHWZPOJZIJ, SMOZ/;MOHCIJZbelﬁ UHmenneKknm.

AaBaTb OLCHKY HOBBIM CUTYAallUAM, BHOCUTb KOPPCKTUBEI B ACATCIbHOCTD, OICHUBATH COOTBCTCTBHUC PE3YJIbTATOB LCIIAM;

BJIaJCTh HaBbIKaMH IM03HABATCIILHOM pe(bJICKCI/II/I KaK OCO3HaHHs COBCpIIACMbIX I[CflCTBI/Iﬁ U MBICIIUTCIIbHBIX IMPOLECCOB, HX

pe3yJIbTaTOB U OCHOBAHMI;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU /171l OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;
YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHIKECHHUIO;
IIPUHUMATB MOTUBBI U apIryMEHTBI APYTUX IIPU aHATIU3€ PE3YNIbTATOB IEATEIBHOCTH;
IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nponecce NOCTHIKCHUS JIMYHOCTHBIX PC3YJIbTATOB OCBOCHHUA HPOTpPAMMBI I10 (pI/ISI/IKC IJId YPpOBHA CPCAHCTO 06]].[61"0 O6p330BaHI/I$I y

o6yqa101u1/1xc;1 COBCPUHICHCTBYCTCA AMOLIMOHAILHBIN HUHTCJUICKT, IPCATIIOJIAT FI{0)0070 51 C(I)OpMI/IpOBaHHOCTBI

CaMOCO3HaHH:A, BKJIHOYAarOmICro CIIOCOOHOCTh TIOHMMAaTh CBOE OMOIHUOHAJIIBHOC COCTOsIHUC, BUJACTHb HAIIPABJIICHUA pPa3BUTUA

COOCTBEHHOM AMOIIMOHANBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e€;
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o CaMOpETyJIMPOBaHKs, BKJIIOYAIONICTO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE TOBEJICHHE, CIIOCOOHOCTD
aIalITHPOBATHCS K SMOIMOHATBHBIM U3MCHEHHSIM H [IPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY

o BHYTPEHHEH MOTHBALMH, BKIIOYAIOIICH CTPEMJICHHEC K JOCTH)KCHHIO LIEJIHM U YCIEXY, ONTHMH3M, MHUIIMATHBHOCTH, YMEHHUE
JeCTBOBATh, HCXO/IS U3 CBOMX BO3MOYKHOCTEH;

o IMIIATHH, BKIIIOYAIOIICH CIOCOOHOCTh TMOHMMATh 3MOIIMOHAIBHOE COCTOSIHUE IPYIHX, YYMTBIBATH €ro IMPHU OCYIIECCTBICHUU
OOIICHMSI, CTOCOOHOCTh K COUYBCTBUIO U COIIEPEIKUBAHUIO;

o COIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JAPYTMMH JIFOJbMH, 3a00THUTHCS, MPOSIBISTH

MHTEPEC U pa3pemaTh KOH(IUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K konny oOyuenusst B 10 knacce mnpeaMeTHble pe3yibTaThl Ha YrIIyOJIEHHOM YPOBHE JOJDKHBI OTpaXkaTb C(OPMHUPOBAHHOCTH Y
00yyaroluXxcst yMEHHI:

. MOHUMATh POJib (U3UKU B SIKOHOMHYECKOH, TEXHOIOTUYECKOH, SKOIOTHMYECKOM, COIIMAIbHON M 3THYECKON cdepax IesTeIbHOCTH
YeJIOBEKa, POJb U MECTO ()M3UKUA B COBPEMEHHOW HAay4YHOW KapTHHE MHUpA, 3HAYCHHE OMHCATEIbHOW, CUCTEMATU3UPYIOIIEH, OOBICHUTEIILHON U
MPOrHOCTUYECKOW (YHKIUN (PU3NYECKOW TEOpHUM — MEXAaHUKH, MOJEKYJISApHOW (U3MKHM U TEPMOJAMHAMUKH, POJIb (PU3NUECKOH TEopuu B
(dbopMHpOBaHUH MPEACTaBICHUHN O (U3NIECKON KapTHHE MUPA;

. pa3nuyaTh YCIOBUS NPUMEHUMOCTH Mojened (U3MYecKUX TeJl U MPOLEeccoB (SBJICHUIN): WHepUUaibHas CHCTeMa OTCuéTa,
a0COMIOTHO TBEPJOE TEJI0, MaTepualibHasi TOYKAa, PaBHOYCKOPEHHOE [BMKEHUE, CBOOOJHOE MaJeHHe, a0COMIOTHO ympyras aedopmarus,
a0COJIIOTHO yNpyroe U abCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIH ra3a, >KUIAKOCTH M TBEPAOTO (KPUCTAJUIMYECKOro) Teja, WiealbHbIN ra3,
TOYEYHBIN 3aps/l, OTHOPOJHOE JIEKTPUUECKOE TOJIE;

. pa3nuyarth yciaoBus (TpaHMIIbL, 007acTH) NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOINH XapakTep (pyHAaMeHTaTIbHBIX

3aKOHOB U OI'PaHUYCHHOCTD UCIIOJIBb30BaHUS YaCTHBIX 3aKOHOB,
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° aHATM3UPOBATh M OOBSICHITH MEXAaHWYECKHE IPOIECCHl M SIBJIICHUSI, WCIIOJIB3Ysl OCHOBHBIC TOJIOKEHUS W 3aKOHBI MEXaHUKH
(OTHOCHTEIBLHOCTh MEXaHUYECKOTO JIBIKCHHS, (DOPMYJIbl KHHEMATHKH PAaBHOYCKOPEHHOTO JIBMIKEHUS, MpeoOpa3oBaHus [ anuiies ajis CKOPOCTH U
nepemMenieHus, 3aKkoHbl HbIOTOHA, MPUHIIMI OTHOCUTENBHOCTH [‘anuies, 3aKOH BCEMUPHOTO TATOTEHHS, 3aKOHBI COXPAHEHHUS HUMIYJbCa U
MEXaHHYECKON DJHEpPruu, CBsi3b pabOThl CHIIBI C HM3MCHCHHEM MEXaHWYECKOH JHEPIrHH, YCIOBHUS PAaBHOBECHS TBEPJOrO Teja), NMPH ITOM
HCIIOJIh30BaTh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB: mMpeoOpazoBaHuil [ amwmes,
BTOPOTO M TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHS UMITYJIbCa 1 MEXaHHUYECKOM SHEPTHH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

° aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBIEHUS, UCMONb3yst ocHOBHBIE monoxkeHuss MKT u 3akoHbI MOJEKyISpHON
(U3UKHA U TEPMOJIMHAMHUKH (CBS3b JABJICHUS MJICAJTBLHOIO ra3a co CPEAHEH KMHETHYCCKON dHEPTrHel TEeIIOBOTO JIBMXKCHHS U KOHIIEHTPAIMEH ero
MOJIEKYJI, CBSI3b TEMIIEpATyphbl BEUIECTBA CO CpeIHENW KMHETUYECKOM SHEPrHeil TEIrIOBOrO JABUKEHUS €Tr0 YaCTHI], CBA3b JIaBJICHUS HACAIBHOTO
ra3a ¢ KOHIICHTpaIlMe MOJIEKYJ U €ro TeMIiepaTypoi, ypaBuenne MenzeneeBa—Knaneipona, nepBbiii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
SHEPTrUU B TEIUIOBBIX Ipolieccax), NMPH STOM HCIONb30BaTh MAaTEMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS MPUMEHUMOCTHU
ypaBHeHUs1 MenneneeBa—Knanelpona;

° aHAIM3UPOBATh U OOBSACHATH AJIEKTPUUYECKUE SIBICHUS, HCIOJIBb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI SJIEKTPOIMHAMHKH (3aKOH
COXpaHEHUs AJEKTPUUECKOTo 3apsiaa, 3akoH KylnoHa, MOTEHIMANIbHOCTh 3JEKTPOCTATUUECKOTO TOJs, MPUHLUI CYHEPIIO3UIUU IIEKTPUUECKHUX
TOJICH, MPU STOM yKa3bIBasl YCJIOBUS MPUMEHUMOCTH 3aKkoHa KyioHa, a Takke MpakTHYECKH BaXKHBIE COOTHOIICHUsS: 3aKOHBI OMa ISl ydacTka
LIETH U JUTsl 3aMKHYTOM 2JIEKTpUUecKoi 1enu, 3akoH Jxoynsa—Jlenna, mpasuna Kupxroda, 3akonst @apajnes 11 2JIEKTPOIN3a);

° OMHCHIBATh (PU3NUYECKHUE TPOILIECCHl W SBJICHUS, WCIOJIB3YsSl BEIMYUHBI: MEepEeMEIIeHUEe, CKOPOCTh, YCKOPEHUE, UMITYJIhC Tella U
CUCTeMBI TeJ, CWJa, MOMEHT CHWJIbI, JaBJCHHE, MOTCHIMATbHAS JHEPTUsi, KUHETHUYECKas HHEprusi, MEXaHWuecKas JHeprus, paboTa CHIIBI,
[EHTPOCTPEMHUTEHHOE YCKOPEHHE, CHla TSHXKECTH, CUjla YIPYTOCTH, CUJIa TPEHUs, MOIITHOCTb, YHEPTHsI B3aUMOICUCTBUS Tena ¢ 3eMneil BOmm3u e
MMOBEPXHOCTH, SHEPTrHUsl ynpyrou aedopMamuul MPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIlepaTypa Tella, paboTa B TepMOJAMHAMUKE,
BHYTPEHHSISI DHEPTUS HWIACATHHOTO OJHOATOMHOIO Ta3a, paboTa HIeaJhbHOTO Ta3a, OTHOCHTENIbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeampHOTO
TEIJIOBOTO JIBUTATEIS; JIEKTPUUECKOE TI0JIe, HAMPSHKEHHOCTD DJIEKTPUUECKOTO TOJISI, HAPSHKEHHOCTH TOJIsI TOYEUHOTO 3apsia Wiu 3apsHKEHHOTO

mrapa B BaKyyM¢C¢ U B JHUIJICKTPUKC, MNOTCHHHATI 3JICKTPOCTATUYCCKOI'O II0JId, PAa3HOCTH IMOTCHHUAJIOB, JJICKTPOJABMIKYIIAsA CWJA, CHUJIa TOKa,
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HaIpsDKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKass €MKOCTh IUIOCKOTO KOHAEHCATOpa, CONPOTHBIIEHME ydacTKa LENU C IOCIEN0BAaTEIbHBIM U
HapajuIeNIbHbIM COSAMHEHUEM PE3UCTOPOB, SHEPIH MIEKTPHUUECKOrO MOJIs KOHJEHCATOPa;

o OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHUI: MEXaHMYECKOE IBM)KEHHUE, TEIUIOBOE JIBUKCHHE YACTHI[ BEIECTBA,
TEIUIOBOE paBHOBECHE, OpOyHOBCKOE JBWXEHHE, Auddy3us, ucmapeHue, KUIEHHE | KOHJCHCALUS, IUIABJICHHWE W KPUCTAJUIM3ALUS,
HAIPABJIEHHOCTH TEIUIONEPENAuH, JICKTPU3ALHNS TEN, DKBUIIOTCHIIMAIILHOCTD ITOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHUKA;

. MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOU (PU3MYECKON BEIMUYUHBI OT JPYroi ¢ MCIOJIB30BAaHUEM MPSIMbIX WU3MEPEHUH, TpU
TOM KOHCTPYUPOBaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTaThl MOJYYEHHOH 3aBHUCUMOCTH (DU3MYECKUX BEIMYUH B BHUJE I'papHUKOB C y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEH U3MEPEHNUH, 1eJ1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BaHUS;

o IIPOBOJIUTh KOCBEHHbBIE HM3MEPEHUs (U3UYECKUX BEIMYUH, IPU 3TOM BbIOMpPATh ONTHMAJbHBII METOJ M3MEPEHHUs, OLEHHUBATH
a0COJIIOTHBIE M OTHOCHUTENIbHBIE TOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;

o IPOBOJIUTH OIBITHI IO TPOBEPKE IMPEUIOKEHHOW THUIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT, COOUPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOTYUYEHHbIE PE3YJIbTAThI U JIENIaTh BBIBOJ O CTaTyCe MPEI0KEHHON TUIIOTE3HI;

o coOnoaTh MpaBuiIa 0€30MacHOro TpyJa HpU NMPOBEACHUU HCCIEIOBAaHUM B paMKaxX y4eOHOTO SKCHEpPHMEHTa, NMpakTHKyMa U
y4eOHO-HMCCIIEJ0BATENBCKON U IPOEKTHOM IEATEILHOCTH C UCIIOJIB30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1JaDOPaTOPHOr0 000PYAOBaHMS;

o pemaTh pacuéTHbIE 33/Ja4M C SBHO 33/JaHHOW W HESIBHO 3aJJaHHOM (U3MUEcCKOW MOJIeNbI0: Ha OCHOBAaHMM aHalU3a YCJIOBUS
000CHOBBIBaTh BBIOOp (M3MUECKOI MOJENH, OTBeYarollel TpeOoBaHUIM 3a1a4u, IPUMEHATh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI
¢bu3NyecKuX Teopuil MpHU MCIOJIB30BaHUU MAaTeMAaTUYECKUX METOJIOB PEUIeHHs 3a/1a4, MPOBOJUTH pacuéThl HA OCHOBAHUHU MMEIOIINXCS JIaHHBIX,
aHAJIN3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATh METO/IbI PEIICHUS ¢ YUYETOM ITOJIyYEHHBIX PE3YyJIbTaTOB;

o pelaTh KayeCTBEHHbIE 3aau, TpeOyrolire NIPUMEHEHNs 3HAHUN U3 Pa3HbIX pa3/iesoB Kypca QU3MKH, a TaK)Ke UHTErpaluy 3HaHUI
U3 JpYTUX INPEAMETOB €CTECTBEHHO-HAyYHOI'O ILMKIJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYKIEHUH C OMOPOM HAa M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUYECKUE SBICHHUS;

o UCIOJIb30BATh TEOPETUUECKUE 3HAHUS /ISl OOBSACHEHHS] OCHOBHBIX MPUHIIMIIOB paOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX

YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
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° MPUBOJUTH TPUMEPHI BKJIaJla POCCHUMCKUX M 3apyOekKHBIX YYEHBIX-(ODU3MKOB B pa3BUTHE HAyKH, B OOBSICHCHHE TPOIECCOB
OKpY>Kalolllero Myupa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

° aHAIM3UPOBATh M OIICHUBATH TOCIEJACTBUS OBITOBOM M IPOU3BOACTBEHHOM IEATEIHLHOCTH YEIOBEKA, CBI3aHHOW C (DM3NYECKUMHU
MporeccaM, C TMO3HMIMA HKOJIOTHYECKON O€30IMacHOCTH, IPEACTABICHUH O PAIMOHAILHOM MPUPOJONOIB30BAaHIHN, a TakKKe pPasyMHOM
MCIIOJIb30BAHUU JOCTH)KCHUN HAYKHW U TEXHOJIOTHH [T TAThbHEHUIIIEro Pa3BUTHS YEI0BEUECKOTO O0IIeCTBa;

° MPUMEHATHh Pa3JIMYHbIC CIIOCOOBI paboThl ¢ uHMOpMaueld (U3HYECKOTO COACpPKAHUS C HCIOJIB30BAHUEM COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJIOTHHA, TMPU OSTOM HWCIIOIB30BaTh COBPEMEHHBIC HWH(POPMAIIMOHHBIC TEXHOJIOTHH I TOWCKa, NepepaboTKu u
MpeIbsABICHUS Y4eOHON U HAaydyHO-TIONYISpHONH MHGOpPMAIUKU, CTPYKTYPUPOBAHUS M UHTEPHpETAi UH(POPMAIUH, MOJTYYSHHON U3 Pa3IuYHbIX
HMCTOYHUKOB, KpUTHUECKU aHAJM3UPOBATH MOJIy4aeMyl0 HH()OPMAIIHUIO U OLIEHUBATh €€ JJOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUMN, TaK U
Ha OCHOBE aHAJIM3a UCTOYHHUKA MH(POPMAIIUH;

° MPOSBIIATh OpPraHU3AIMIOHHBIE M [O3HABATEJIBHBIE YMEHHUS CaMOCTOSTENIBHOIO MPHOOpETEeHUS HOBBIX 3HAHHWM B Ipoliecce
BBITIOJIHEHUS TIPOEKTHBIX M YIEOHO-UCCIIE0BATEIbCKUX padoT;

° paboTaTh B Ipynne ¢ UCTOTHEHHEM Pa3IUYHBIX COLUATBHBIX POJICH, MIAHUPOBATh PabOTy TPYIIbBI, PAIMOHAIBHO PAaCIpeaesiTh
JEATEIIbHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJCKBAaTHO OLIEHWBATh BKJIAQJ Ka)XXIOTO W3 YYAaCTHUKOB TPYNIbl B PEIIEHUE PACCMATPUBAEMOU
poOJIEMBI;

. MPOSABIIATH MOTHUBALIMIO K OynyIiel mpodeccuoHanbHOM NeATENbHOCTH 10 CIENUATbHOCTAM (PU3UKO-TEXHUYECKOTO TPOdUIIs.

K xoHmy oOy4yenuss B 11 Knacce TpenMeTHBIE pe3yiabTaThl Ha YIIIyOJIEHHOM YpOBHE JOJDKHBI OTpaXkaThb C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

o MOHUMATH POJIb (PU3UKU B IKOHOMUYECKOW, TEXHOJIIOTHUECKOH, COIIMAIbHON U dTHYECKOH cepax JesTeTbHOCTH YeJIOBeKa, POJb U
MecTO (pM3MKH B COBPEMEHHOW HAYYHOW KapTHHE MHUpA, POJb aCTPOHOMHHU B MPAKTUYECKOW NESITEIbHOCTH YEIOBEKAa M JAbHEUIIEM HaydHO-

TEXHUYECKOM Pa3BUTHH, 3HAUYEHUE ONMHUCATEIbHON, CUCTEMATU3UPYIOLIEeH, O0BICHUTENFHON M MPOrHOCTUYECKONH PYHKIMNH PU3NYECKONH TEOpHH —

45



ANEKTPOJAMHAMUKH, CHEIMATBFHON TEOPUH OTHOCUTEILHOCTH, KBAHTOBOUM (DU3MKH, poiib PU3NYECKON TeOpHH B (POPMUPOBAHUU TPEICTABICHUN O
¢bu3nveckoil KapTHHE MUPA, MECTO (PU3NIECKOI KapTHHBI MUpa B O0IIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUH O IPUPOJIE;

. pa3nuyath YCIOBUS MPUMEHHMOCTH MoJeneid (PU3MYecKMX Tel ¥ MPOIECCOB (SBICHUH): OTHOPOJHOE OJIIEKTPUYECKOE U
OJTHOPO/JIHOE MAarHUTHOE IIOJs, TAPMOHUYECKHE KOJICOAHWs, MAaTEMAaTUYCCKU MAsTHHUK, HJICATbHBIA NPYKHUHHBIH MasATHUK, TapPMOHHYECKUE
BOJIHBI, UJICANIbHBIN KOJIeOATeIbHBIM KOHTYP, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO s]Ipa U KBAHTOBOW MOJIEH CBETA;

o pa3nuyarth yciaoBus (TpaHMIbl, 0071acTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, TIOHUMATh BCEOOLNI XapakTep (pyHIaMeHTaIbHbBIX
3aKOHOB U OTPAaHUYEHHOCTH HCIIOIb30BAHMS YACTHBIX 3aKOHOB;

o aHATM3UPOBaTh M OOBSICHATH JJIEKTPOMArHUTHBIC TIPOLIECCHl M SIBICHUS, WCIHOJB3Yys OCHOBHBIC IIOJIOKEHHSI W 3aKOHBI
ANEKTPOJAMHAMUKH U CHEIHAIbHON TEOPUU OTHOCUTEIHHOCTHU (3aKOH COXPaHEHHMsI FIEKTPUUYECKOro 3apsana, cuia Amiepa, cuia Jlopenna, 3akoH
ANEKTPOMArHUTHOW MHIAYKIMH, npaBuio Jlenna, cBa3p D/1C caMOMHIYKIIUU B AJIEMEHTE AJIEKTPUUYECKON LIEMU CO CKOPOCThIO M3MEHEHUS CHUIIbI
TOKA, MOCTYJIaThl CIEHATIbHON TEOpUN OTHOCUTEIBbHOCTH DUHIITENHA);

o aHAIM3UPOBaTh M OOBICHATH KBAHTOBBIE TMPOIECCHl W SBJICHHS, HCIIONB3Yys IMOJIOKEHUS KBAaHTOBOM (DM3HUKH (ypaBHEHUE
OiiamreriHa st poroaddexTa, MepBbIi M BTOpPOM MOCTyhaThl bopa, mpuHIMN COOTHOIIEHUsI HeompeaenéHHocTed [eizenHbepra, 3aKOHBI
COXPaHEHHUS 3apsA0BOTO U MAaCCOBOTO YKCEN U SHEPTUH B SACPHBIX PEaKIMIX, 3aKOH PaJOaKTUBHOTO paciaja);

o OINMMCHIBATh (U3NYECKHE TMPOIECCH M SIBJICHUS, WCIOJB3YS BEIWYHHBI: HANPSHKEHHOCTh AJIEKTPHUYECKOTO IIOJIS, MOTEHIIHAI
ANEKTPOCTATUYECKOTO TOJISI, PAa3HOCTh MOTEHIIHANIOB, JIEKTPOJIBIKYINAS CHJIA, WHAYKIIMS MarHUTHOTO TOJIs, MAarHUTHBIN MOTOK, cuila AmIepa,
WHIYKTUBHOCTH, SJIEKTPOABMKYIIAS CHUJIa CAMOMHAYKIIUU, YJHEPTHsI MATHUTHOTO TOJISI TIPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MUMITYIIbC, TTOJTHAS
SHEPTHsl, SHEPTUS MTOKOSI CBOOOTHOM YaCTUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsij A1pa, SHEPTHUS CBSI3U AIpa;

o OOBSICHSITh OCOOCHHOCTH TMPOTEKaHUS (PU3MYECKUX SBJICHHMA: JJICKTPOMArHUTHAas WHAYKIHS, CAMOUHIYKIUS, PpE30HAHC,
uHTepdepeHIrs BOJIH, TUPPAKIK, TUCTIEPCHs], TTIOJIHOE BHYTpEHHEe oTpaxeHue, poroanexrpudeckuit apdexr (dhotorddexr), anpda- u Oera-
pacnajsl siiep, raMmma-u3iydeHue saep, Gu3nyeckue MpUHIHUIBI CIEKTPAIIbHOTO aHallu3a U paboThI Jlazepa;

o OTIpe/IeIIATh HalpaBiIeHNe UHIYKIIM MAarHUTHOTO MOJIsi IPOBOJAHMKA C TOKOM, CHIIBI AMniepa u cuiibl JlopeHna;

o CTPOUTH U300paXKEeHHE, CO37]aBAEMOE TUIOCKUM 3€pKajioM, TOHKOW JIMH30#, U pACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

46



° MPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMUYECKHE TOHSATHS, TEOPHUM W 3aKOHBI Il aHalW3a W OOBSCHEHUS (HU3HUYECKUX
MPOIIECCOB, MPOMCXOAAIIMX B 3BE3/IAax, B 3BE3MHBIX CHCTEMaX, B MEXKIaJIAKTHYECKOW cpeje; JBMKCHHUS HEOCCHBIX TeJ, DBOJIIOIUU 3BE3] U
Bcenennoii;

° MPOBOJIUTH HCCJICOBAHME 3aBUCUMOCTEH (PU3NYECKMX BEIMYMH C HKCIOJb30BAaHUEM TMPSAMBIX H3MEPEHHH, TPH STOM
KOHCTPYUPOBATh YCTAHOBKY, (PHKCHpPOBATH pPE3yJAbTaThl IOJYYEHHOW 3aBUCHMOCTH (U3MYECKUX BEIMYMH B BHUAEC TpapUKOB C Y4ETOM
aOCOTFOTHBIX MOTPENTHOCTEH U3MEPEHUH, IeIaTh BEIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

L] HpOBOI[I/ITI) KOCBCHHBIC I/I3M€p€HI/IH (1)I/I3I/I‘-ICCKI/IX BCJIMYHH, HpI/I 3TOM BI>I6I/IpaTI> OHTHM&HBHBIﬁ METO/I I/I3MepeHI/I$I, OILICHUBATb
aOCOJIIOTHBIC U OTHOCUTEJIbHBIC MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

L] HpOBOI[I/ITI) OIIBITBI IIO HpOBepKC HpGI[JIO)KeHHOI;'I THUITIOTC3HbI: HHaHI/IPOBaTI) 3KCHepI/IM€HT, CO6I/IpaTI) BKCHepI/IMCHTaHLHyIO
YCTaHOBKY, aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNIbTATHI U JAeNaTh BBIBOJ O CTaTyCe MPEJIOKEHHON TUIIOTE3bI;

L] OIINChIBATH MCTOIbI HOJIy‘IeHI/ISI HaquBIX aCTpOHOMI/ILIGCKI/IX 3HaHI/If/'I;

° coOmro1aTh TpaBmia O€30MacHOTO TpyAa MPHU MPOBEACHUU HCCICIOBAHUWN B paMKaxX Yy4eOHOTO JIKCIIEPUMEHTA, MPAKTHKyma U
y4eOHO-UCCIEI0BATEIBCKOM U MMPOSKTHOM JCSITEIIbHOCTH C UCTIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 00OPYAOBAHUS;

° pemath pacuy€THbIE 3a/Ja4d C SIBHO 33/JIaHHOM M HESBHO 3a/JIaHHOW (PU3UYECKOW MOJIEIbI0: HAa OCHOBAHWHM aHaIN3a YCJIOBHS
BBIOMpaTh (pU3MUECKHe MOJIENH, OTBEYAIOIINe TPeOOBAHUIM 33/1a4uM, IPUMEHATH POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTHU U MOCTYJIAThl (PU3HUECKUX
TEOpPUl NpU HCMOIB30BAHUM MATEMATHUYECKMX METOJOB pELIEHUs 3a/]ady, NPOBOJUTH pPacuy€Tbl HAa OCHOBAHMM HMMEIOUIUXCS JIAHHBIX,
AQHAJIM3UPOBATDH PE3YJIbTATHI U KOPPEKTUPOBATH METO/BI PELIEHUS C YUYETOM IIOJIYYEHHBIX PE3YJIbTATOB;

° peliaTh KayeCTBEHHBIE 3a1a4i, TpeOyroIlIre NTPUMEHEHHS 3HAaHUI U3 Pa3HBIX pa3fesioB Kypca GU3NKH, a TAKKE HHTETPALUU 3HAHUH
nu3 leyrl/IX HpG}IMeTOB eCTeCTBeHHO-HaquOFO IIUKJIAa. BI)ICTpaI/IBaTB J'IOFI/I‘—I@CKYIO HGHO‘—IKy paCCY)KHeHI/Iﬁ C 01'[0p0171 Ha H3yquHLIe 3aKOHBI,
3aKOHOMepHOCTI/I nu (1)I/ISI/I‘I€CKI/IG SIBJICHUS,

L] HUCIIOJIB30BATh TeOpeTI/I'-IeCKI/Ie 3HAHUA I 06’I)SICH6HI/I$I OCHOBHBIX HpI/IHI_[I/IHOB pa6OTI)I I/IBMepI/ITeHBHLIX HpI/I60pOB, TCXHUYCCKUX

YCTPOWCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
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° MPUBOJUTh TPUMEPHI BKJIala POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, B OOBSICHCHHE TPOIECCOB
OKpY>KaloIllero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTU;

° aHAIM3UPOBATh M OIICHUBATH TOCIEJACTBUS OBITOBOM M IPOU3BOACTBEHHOM IEATEIHLHOCTH YEIOBEKA, CBI3aHHOW C (DM3NYECKUMHU
MporeccaM, C TMO3HMIMA HKOJIOTHYECKON O€30IMacHOCTH, IPEACTABICHUH O PAIMOHAILHOM MPUPOJONOIB30BAaHIHN, a TakKKe pPasyMHOM
WCIOJIb30BAHUU JOCTHKCHUI HAYKHW U TEXHOJIOTHH [T TaThbHEHUIIIEro Pa3BUTHS YEI0BEUECKOTO 00IIeCTBa;

° MPUMEHATh PA3JIMYHbIC CIIOCOOBI paboThl ¢ uHMOpMarueldn (QU3NYECKOro CcoaepKaHUsl C HMCIHOJb30BAaHUEM COBPEMEHHBIX
WH()OPMAMOHHBIX TEXHOJIOTHHA, TMPH OSTOM HKCIIOJNB30BaTh COBPEMEHHBIC HWH(OPMAIMOHHBIE TEXHOJOTHH IS IIOMCKA, IEepepadOTKH H
MpeabsABICHUS Y4eOHOM U HaydyHO-TIONYIspHONH MHGOpPMAIuK, CTPYKTYPUPOBAHUS M MHTEpHIpETali UH(pOpMALNK, TOTyYEHHOW U3 Pa3iIHnuHbIX
HMCTOYHUKOB, KpUTHUECKU aHAJIM3UPOBATH MOJIy4aeMyr0 HH(OPMALIHIO U OLIEHUBAThH €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLINXCS 3HAHHM, TaK U
Ha OCHOBE aHAJIM3a UCTOYHHUKA MH(POPMAIIUH;

° MPOSBISATh OpPraHU3AIOHHBIE U [O3HABATEJIbHBIE YMEHHUS CaMOCTOSITENIbHOTO NPUOOpPETeHHs HOBBIX 3HAHUNH B MpoIEcce
BBITIOJIHEHUS TIPOEKTHBIX M YIEOHO-UCCIIE0BATEIbCKUX padoT;

° paboTaTh B Ipynme ¢ UCHOTHEHHEM Pa3UYHBIX COLMATIBHBIX POJICH, MIAHHPOBATh PaOOTy TPYIIbBI, PAIMOHAIBHO pacTpeaesiTh
JEATEIIbHOCTh B HECTAHJAPTHBIX CUTYalHsSIX, AJIEKBATHO OLIEHUBATH BKJIAJ KaXXJAOTO W3 YYAaCTHHUKOB TPYIIbl B PEIICHUE pPacCMaTpPpUBAEMOU
poOJIEMBI;

. MPOSABIIATH MOTHUBALIMIO K OynyIen mpodeccnoHalbHOM 1EATENbHOCTH 10 CHEHATBHOCTIM (PU3HMKO-TEXHUYECKOT0 TPOdUIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunMenoBaHue pa3aesioB H T€M MPOrPaMMbI K n (undposkre)
/i pasa porp Beero 0HTp60J'Il>HI>Ie paKTﬁnquKne 06pA30OBATEIBHbIC
padoTbI paGoThI pecypee
Pazgea 1. HAYYHBIM METO/ TO3HAHWSI TPUPO/IbI
e Poccuiickas

DJIEKTPOHHAS LIKOJIA
(PDIID)

1.1 Hay4nebIit MeTOT TO3HAHUS TIPUPOIBI 6 ® DjeKTpOHHBIE (HOPMBIL
y4eOHBIX TOCOOMIt
H3JaTEJILCTBA
IIpocsemenne

HUroro mo paznemy 6

Paszpen 2. MEXAHUKA

2.1 Kunemaruka 10 1 e Poccuiickas

2.2 Jnnamuka 10 DJIEKTPOHHAS  IIKOJa

2.3 Craruka TBEPIOTO Tena 5 1 (POII)

® DjeKTpOHHBIE  (HOPMBI

yueOHBIX mocoouii

24 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 W31aTeTbCTBA
IIpocBenienne

Hroro no paznemy 35

3.1

Paspen 3. MOJIEKYJIAAPHASA ®PU3UKA U TEPMOJUHAMHUKA

OCHOBEBI MOHGKyﬂﬂpHOKHHeTH‘IeCKOﬁ TCOpUHN

15

1

e Poccuiickast

3.2

TepMOILI/IHaMI/IKa.TCHJ'IOBLIe MalInHbI

20

1

3.3

ArperaTHble COCTOSHUS BemlecTBa. Pa3oBbIe IEPEXOIBI

14

OJICKTPOHHAasA IIKOJa

(POIII)
® DJieKTpOHHbBIE  (hOPMBI
y4eOHBIX ocoouit

M3/1aTeNbCTBA
IIpocselenue
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Hroro no pazgeny

49

Paznea 4. JJIEKTPOJANHAMMUKA

4.1 DJeKTprUYecKoe moJie 24 1 e Poccwuiickas

4.2 ITocTOSHHBIN 3IEKTPUUECKUI TOK 24 1 QJICKTPOHHAs  IIIKOJIA
(POII)

® DyIeKTpOHHbIE  (hOPMBI

4.3 TokH B pa3iHYHBIX Cpeax 6 Y4eOHBIX nocobuit
U3/1aTeIbCTBA
[Ipocsenienue

Hroro o pasneny 54

Pasjea 5. PU3NUYECKUN MPAKTUKYM

51 Pu3n4eCcKUi MPaKTUKYM 16 16

Hroro o pasneny 16

Pe3epBHOe Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 16
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11 KIIACC

KoauuyecTBo yacoB DJIeKTPOHHBbIE
nmnpposbIe)
Ne n/m HaunMeHoBaHue pa3aesioB U TeM NPOTrPaMMBbl (
pasa porp Beero KOHTpﬁOJIle:le HpaKTﬁnqecxne 06pa3oBATEIbHBIE
padoTsI padoTsI pecypesi
Paznea 1. 9JIEKTPOAUHAMUKA

11 MaruauTtHoe 1moie 14 e Poccwiickas dneKTpoHHas

mrkosa (POIT)
© DIICKTPOHHBIC (hopMeI
1.2 OneKTpoMarHuTHasi MHIYKITHS 13 1 YUEOHBIX 0COOMi

U3IaTEJILCTRA

IIpocsenienue

HUroro mo paznemy 27
Paznen 2. KOJIEBAHUS U BOJIHBI

21 Mexaanueckue KonebaHus 10 e Poccwmiickas aieKTpoHHas

2.2 OJeKTpOMarHuTHbIE KoJieOaHHs 15 wkouna (POLI)
2.3 MexXaHu4eCcKUe U 3JIEKTPOMArHUTHBIE BOJIHBI 10 1 ® DNEKTPOHHbIE hopmbl
y4IeOHBIX ocooui

24 OnTHka 25 1 HM3MATEILCTRA

IIpocBenienue

HUroro mo paznemy 60

Paznen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

e Poccuiickas 3IeKTPOHHAS

mkoJja (POII)
31 Ocroser CTO 5 1 ® DJIEKTPOHHBIE (hopMBbl
' yueOHBIX nocoounii
A31aTEIbLCTBA
IIpocBemenne
Uroro no pazneny 5
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 KOpHyCKYHHpHO-BOHHOBOﬁ AyajJanu3m 15 e Poccuiickasg »IIEKTpOHHAs
4.2 dusnka atoma 5 mkoiaa (POII)

51


https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://media.prosv.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://media.prosv.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://media.prosv.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/

° 3HeKTDOHHBIC d)ODMLI

yueOHBIX nocoouit
4.3 ®u3nKa aTOMHOTO A7pa U 3JIEMEHTAPHBIX YaCTHI 5
U31aTeNbCTBA
IIpocBemenue
Uroro no paznerny 25

5.1

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

OJeMEeHTHI aCTPOHOMHH M acTpOPU3UKH

12

e Poccuiickas 3JICKTPOHHAS
mkojaa (POII)

® DJIEKTPOHHBIE (hopMbl
y4eOHBIX nocooui

M3/1aTEIbLCTBA
IIpocBemnienue

Uroro no pazneny

12

Pazzen 6. PUSHUYECKHUN IPAKTUKYM

6.1

\ DuU3HYECKUN IPAKTHKYM

16 16

Uroro no pazzeny

16

Pasnges 7. OBOBIIAIOIIEE IIOBTOPEHHME

Cucrematusanus 1 00001IeHIe TPEAMETHOTO
COJICPYKAHMUS U OTIBITA JICSITEIILHOCTH,

7.1 i 15
nproOPETEHHOTO MPU U3YUYeHUH Kypca Gusuku 10
— 11 xnaccoB
Hroro no pazneny 15
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBo yacos
Ne Hara DJIeKTPOHHbIe U (POBbIE
Tema ypoka Kontpoabubie  IIpakruueckue
n/n Bcero H3yYeHUust o0pa3oBaTeJbHbIE pecypchl
padoThI padoThI
1 Odusuka — GyHIaMeHTaTbHas HayKa O 1 POIII
PUPOIE https://resh.edu.ru/subject/28/10/
5 Hayusnslit MeTON MO3HAHUS U METOMABI 1 PBHI. .
HCCIICIOBAHHA (MSHICCKHUX ARICHHHA https://resh.edu.ru/subject/28/10/
DKCIEPUMEHT U TEOPHUsI B TIPOIIECCE PO
3 no3HaHus npuposl. Habmonenue n 1 https://resh.edu.ru/subject/28/10/
SKCIIEPUMEHT B (hr3uKe
4 Criocobet uaMeperms puiriecirx 1 1;t?;g//resh.edu.ru/subiect/28/10/
BEJIMYMH
AOCOIOTHASI 1 OTHOCHTEJIbHAS POIII
5 MOTPEIIHOCTH U3MEPECHUiT (PU3MUSCKUX 1 https://resh.edu.ru/subject/28/10/
BEJIMYMH
Mognenuposanue B ¢pusuke. Poss u mecto POIII
5 ¢bu3ukn B HOpMHUPOBAHUH COBPEMEHHOM 1 https://resh.edu.ru/subject/28/10/
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOM
JESTENBHOCTH JIIOIeH
Mexanndeckoe aBmkenne. CucreMa POII
7 otcuera. OTHOCHTENBHOCTD 1 https://resh.edu.ru/subject/28/10/
MEXaHW4YEeCKOTo ABMkeHud. [Ipsavas u
oOpaTHas 33124l MEXaHUKH
Paguyc-BexkTop MaTepuanbHON TOUKH, €TO POIII
8 MPOEKIMH Ha OCH KOOPIMHAT. 1 https://resh.edu.ru/subject/28/10/

Tpaextopus. Ilepememenne. CkopocTb.
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Hx IMMPOCKIMH HAa OCU KOOpAUHAT

PaBHOMepHOG HpﬂMOJ’IHHeﬁHOG JBHXXCHHUC.

POIII

9 I'pacdmueckoe onucanue paBHOMEPHOTO https://resh.edu.ru/subject/28/10/
MPSIMOJUHEHHOIO IBUKEHUS

Qo CPOXCHMe NEpeMeImenIit if cropocTeit Et?g//resh edu.ru/subject/28/10/
Pewmenne 3amau : —
HepasHomepHOe nBuxkeHue. MrooseHHas POIII

11 CKOpocTh. Yckopenue. [IpsmonuHeiiHoe https://resh.edu.ru/subject/28/10/
JBIDKEHHE C MIOCTOSIHHBIM YCKOPEHHEM
r . POII

12 padpurieckoe onicarie IPAMOMHHEHioro https://resh.edu.ru/subject/28/10/
JBIDKEHHS C TIOCTOSIHHBIM YCKOPEHHEM : ——
CBobogHoe naeHue. Y cKkopeHue POII

13 CBOOOJTHOTO MaJIeHUs. 3aBUCUMOCTb https://resh.edu.ru/subject/28/10/
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX Tpadukn

POII

14 JlBiicerine Tena, GpOLLICHHOrO MOz YoM https://resh.edu.ru/subject/28/10/
K TOPU30HTY ' —
KpuponuneitHoe neuxxeHue. JBrxkeHue mno POIII
OKPY)KHOCTH. YTJIOBasl ¥ JIMHEHHAsI https://resh.edu.ru/subject/28/10/

15 ckopoctb. [lepron u gacTora.
LentpocTpemMuTenbsHOE U TOJTHOE
YCKOpEeHHe

16 KonTponbHas pabora mo teme 1
"KunemaTtuka"
[lepsslif 3akoH HeroToHa. HEpunansHbIe POIII

17 cucteMsbl otcuéTa. IIpuHImn https://resh.edu.ru/subject/28/10/
oTHOcuTenbHOCTH ["anunes.
HeunnepunanbHeie cucTeMbl 0TCYETA

18 Cuna. PaBHOzelcTBYOIAs cuiia. Bropoit POIII
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3akoH Herotona. Macca

https://resh.edu.ru/subject/28/10/

Bzaumoneiictue ten. TpeTuit 3aKoH

POIII

19 : i
HefoToHa https://resh.edu.ru/subject/28/10/

20 [Ipunuun cynepno3uuuu cuil. Pemenue PoII .
3a]144 Ha IPHMEHEHHE 3aKoH0B HbioToHa https://resh.edu.ru/subject/28/10/
3aK0H BCEMHUPHOTO TATOTCHHS. PO

21 DKBUBAJICHTHOCTh IPAaBUTALIMOHHON U https://resh.edu.ru/subject/28/10/
WHEPTHOU MaccChl

29 Cuna TsHKECTH U YCKOPEHHE CBOOOTHOTO PoIN ]
HajeHus https://resh.edu.ru/subject/28/10/
JlBmkeHre HEOSCHBIX TENT U UX PO

23 HCKYCCTBEHHBIX CITyTHHKOB. [TepBast https://resh.edu.ru/subject/28/10/
KOCMHUYecKast CKOpOoCTbh. 3akoHbI Kemnepa

PolI

24 Cuna ynpyroctu. 3akoH I'yka. Bec Tena https://resh.edu.ru/subject/28/10/
Cuna tpenus. [Tpupona v BUIBI cuil POIII

25 TpeHwus. [IBIKSHUE B )KUIKOCTH U ra3e C https://resh.edu.ru/subject/28/10/
YYIETOM CHIIBI COIIPOTUBIICHUS CPEIIBI

26 HaBnenue. 'mapocraTuueckoe qaBieHUE. POLI .
Crra Apxumena https://resh.edu.ru/subject/28/10/
AOGCOJIIOTHO TBEPI0E TEIIO. POUI

27 [MocTynaTenbHOE U BpallaTeIbHOE https://resh.edu.ru/subject/28/10/
JBUYKEHUE TBEPAOIO Tena

28 MOMEHT CuJIbl OTHOCUTEIBHO OCH PoIN .
ppamerms. TIIeY0 CHILL https://resh.edu.ru/subject/28/10/

29 CnoxxeHue CUil, IPUI0KEHHBIX K PolI
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TBepaOMy Teny. LleHTp TskecTu Tena.
YcnoBust paBHOBECHS TBEPOTO TeNa.
Busl paBHOBecHs

https://resh.edu.ru/subject/28/10/

POII
30 Perrerme 3aaq https://resh.edu.ru/subject/28/10/
31 Kontponbnas padora o Teme "{nHamuka. 1
Craruka TBepmoro Tena'
NMnynbc MaTepruaabHON TOUKH, CUCTEMBI POII
39 MarepualibHbIX Touyek. LlenTp mace https://resh.edu.ru/subject/28/10/
CHCTEMBI MaTepUAIbHBIX ToUeK. Teopema
0 IBMKEHMHU IIEHTpa Macc
NMmynbC cuiibl 1 U3MEHEHUE UMITYJIbCa POII
33 Tena. 3aKOH COXPaHCHUs UMITYJIbCa. https://resh.edu.ru/subject/28/10/
PeakTnBHOE NBMXKEHHE
MoMeHT UMIyJIbCa MAaTEPUAIBHON TOUKH. POIII
34 [pencTaBieHne 0 COXpaHEHUH MOMEHTA https://resh.edu.ru/subject/28/10/
HMITYJIbCA B LIEHTPAIBHBIX MOJISIX
POII
35 Pemrenne 3azay https://resh.edu.ru/subject/28/10/
Pabota cuitbl Ha MaIoM 1 Ha KOHEYHOM POII
36 nepemererud. I'papuueckoe https://resh.edu.ru/subject/28/10/
npeacTaBieHue padoThl CHIIBL. MOIITHOCTD
CHUITBI
Kunernueckas sueprus. Teopema 00 POII
37 M3MEHECHUU KUHETHYECKOW PHEPTHH https://resh.edu.ru/subject/28/10/
MaTepUalbHON TOUKHU
IToTreHnmaabHBIE U HEMTOTEHIIHATbHBIE POIII
38 cuisl. [ToTeHImansHas sueprust. Bropast https://resh.edu.ru/subject/28/10/
KOCMHUYECKasi CKOPOCTh
39 Tpetba kocMuueckas ckopocTb. CBs3b POIII
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pa60TBI HCIIOTCHIMAJIbHBIX CHUII C
H3MEHCHHEM MEXaHHMYCCKOM OHEpPIrun
CHCTEMBI Tell. 3aKOH COXpaHCHUA
MEXaHUYECKOH OHEPTrrun

https://resh.edu.ru/subject/28/10/

pryI‘I/Ie 1 HCYIIPYTUEC CTOJIKHOBCHUS.

POIII

40 VYpasuenue bepHyum uis uacaabHON https://resh.edu.ru/subject/28/10/
KHUIKOCTH

41 KontponbHas padbora 1o Teme "3aKOHBI 1
COXpPaHEHUsS B MeXaHHUKe"
PazBuTune npeacrapiennii o mpupoe PO

42 terioThl. OcHOBHBIE moJokeHuss MKT. https://resh.edu.ru/subject/28/10/
Huddysus. bpoyHoBckoe nBmkeHue
CrpoeHnue raz000pa3HbIX, JKUJIKUX U PO

43 TBEPABIX Tell. XapaKkTep ABMKCHHS U https://resh.edu.ru/subject/28/10/
B3aMIMOJICHCTBHS YaCTHUI] BEIIECTBA
Macca u pa3mMepsl MOJIEKYJT (ATOMOB). POIII

44 Konuuectso Bemectsa. [TocrosHHas https://resh.edu.ru/subject/28/10/
ABoranpo

45 Temnepatypa. TeroBoe paBHOBeCHE. I;t?m )
[Ikana Lenbcus ps://resh.edu.ru/subject/28/10/

POUI
46 Pemenue 3anaq https:/resh.edu.ru/subject/28/10/
POUI

47 Wneanbrprii ra3. I'a3oBble 3aKOHEI https://resh.edu.ru/subject/28/10/

48 VYpasaenue Menieneesa-KnaneiipoHa. it?m .
Permente 3ana4 ps://resh.edu.ru/subject/28/10/
AOcomoTHas TeMIieparypa. 3akoH P31

49 https://resh.edu.ru/subject/28/10/

JanpToHa
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I/I30np0ueccm B UACAJIbHOM rasc C

POIII

50 HOCTOSHHBIM KOTHIECTEOM BEIICCTBA https://resh.edu.ru/subject/28/10/
I'paduaeckoe mpeacraBieHne PO
51 H30TPOIIECCOB: H30TEpMa, U30X0Pa, https://resh.edu.ru/subject/28/10/
n3obapa
POIII
52 OcnosHroe ypasrenue MKT https://resh.edu.ru/subject/28/10/
POII
53 Pemenue 3anau https://resh.edu.ru/subject/28/10/
CBsi3b a0COIMIOTHOM TeMIIepaTyphI POII
TEPMOAMHAMUYECKON CUCTEMBI CO CpeTHEe https://resh.edu.ru/subject/28/10/
54 KHHETHYECKON dHEepTHeH
MOCTYNATCIIbHOI'O TCIIOBOI'O ABHUKCHUA eé
YaCTHII
55 O000IIeHrEe U CHCTEMATU3AIMS 3HAHHIH 110 Et?m )
reme "Ocrossr MKT" ps://resh.edu.ru/subject/28/10/
56 KontponbsHas pabota o Teme "OCHOBBI 1
MKT"
TepmoanHaMudeckas cuctema. 3aaHue POII
BHenTHuX ycioBui ais T/ cucteMsl. https://resh.edu.ru/subject/28/10/
57 BHeuHue v BHyTpEHHHE NTapaMETPBI.
[Tapamerps! T/] cucTeMsl Kak cpeaHne
3HAYCHU BCIIMYHH, OITMCHIBAOIINX e€ Ha
MHUKPOCKOITHIECKOM YPOBHE
Hynesoe Hauano TepMOIMHAMUKH. PoOII
58 CamonpowusBoinpHas penakcanus T/] https://resh.edu.ru/subject/28/10/
CHUCTEMBI K TEMJIOBOMY PABHOBECHIO
59 Mopens naeanbHOTO Ta3a B PoII

TCPMOANHAMUKE. VYcnosus MIPUMCHUMOCTHU
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3TOH MOJEIN

https://resh.edu.ru/subject/28/10/

YpasHenne MenneneeBa-Knamneiipona u

POIII

60 : i
BHIPAXEHHE 115 BHYTDEHHeEH SHEPrHn https://resh.edu.ru/subject/28/10/
Bripaxkenue 1yist BHyTpeHHEN SHEpTUn POIII

61 OJTHOATOMHOT'O M/ICATHLHOTO ra3a. https://resh.edu.ru/subject/28/10/
KBazucrarndeckue u HeCTaTHIECKHE
MIPOIIECCHI
OneMeHTapHas paboTa B TEPMOJAUHAMUKE. PO

62 Berurciienne paboThl 1o rpaduky https://resh.edu.ru/subject/28/10/
mpotiecca Ha pV-auarpaMme
Terutonepenada xak ciocod U3MEHEHUS pPolI

63 BHyTpeHHe# saepruu TJI crucremMbl 63 https://resh.edu.ru/subject/28/10/
CoBepIIeHUs PabOTHI

64 KonBeknusi, TemnonpoBoAHOCTb, PoIN ]
HATyIeHHe https://resh.edu.ru/subject/28/10/
KonugectBo Temnotsl. TemnoéMKoCcTh POII

65 Tena. Y aenpHas U MOJIIpHAs https://resh.edu.ru/subject/28/10/
TEIUIOEMKOCTH BEILIECTBA. Y A€bHas
TEIJIOTa CTOPAHUS TOIUINBA

66 Pacuér konmuecTBa TEIUIOTHI IPH PoIN ]
Temnonepenaye https://resh.edu.ru/subject/28/10/

67 [Tousitue 006 agrabaTHOM MpolLecce. PSLH. ]

TlepRHIii 32KOH TEPMOTUHAMHUKE https://resh.edu.ru/subject/28/10/
KonmuecTBo TemnoTsl 1 paboTa Kak Mepsbl POIII

68 WU3MeHeHus BHyTpeHHe# sHeprun T/ https://resh.edu.ru/subject/28/10/
CUCTEMBI

69 Bropoii 3ak0H TepMOAVMHAMUKH 11 POIII

PaBHOBECHBIX 1 HEPABHOBECHBIX
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nporneccoB. HeobpaTumocTs MpUpOAHBIX
IIPOLIECCOB

https://resh.edu.ru/subject/28/10/

ITpuHIMTIBI 1EMCTBUA TETJIOBBIX MAIITUH.

POII

70 KT https://resh.edu.ru/subject/28/10/
71 MaxkcumanbHoe 3Hauenue KIT. I{ukin it:t)m .
Kapo ps://resh.edu.ru/subject/28/10/
POII
2 Pemenue 3azaq https://resh.edu.ru/subject/28/10/
DKOJIOTUYECKHE aCIIeKThl UCIIOJIb30BaHU POII
73 TEIJIOBLIX ABUraTelieil. Termosoe https://resh.edu.ru/subject/28/10/
3arpsI3HCHUE OKPY>KAOIIEH cpeIbl
POIII
74 Pewenue 3azay https://resh.edu.ru/subject/28/10/
O00011IeHIE U CHCTEMATU3AlMs 3HAHUH 110 POIII
75 teme "Tepmonunamuka. TernoBbie https://resh.edu.ru/subject/28/10/
MaIIuHbBL"
76 KonTponbHas pabora o teme 1
"Tepmoannamuka. TeroBbie MalIHHbI"
[TapooGpa3oBaHue 1 KOHICHCAIIHS. PoOII
77 Hcnapenne v KunieHre. Y aejabpHas TemoTa https://resh.edu.ru/subject/28/10/
napooOpa3oBaHus
Hacepliennsle U HeHACHIIICHHBIE TTAPHI. POIII
KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH U https://resh.edu.ru/subject/28/10/
JIABJICHUS HACHIIIEHHOTO Mapa OT
78 TEMIIEPATYPhI, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIIEHHOTO TTapa. 3aBUCHMOCTh
TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
KHUJIKOCTH
79 BraxxaocTs Bo3ayxa. AGCoMoTHAS U PoII
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OTHOCHTC/IbHAasA BJIA)KHOCTb

https://resh.edu.ru/subject/28/10/

POIII
80 Pewenue 3azay https://resh.edu.ru/subject/28/10/
Tépnoe Teno. Kpucramnuueckue u PO
81 amopHbIe Teaa. AHU30TPOIHS CBOMCTB https://resh.edu.ru/subject/28/10/
KPHUCTALIOB
82 [InaBneHue u kpuctamuu3anus. Y iejabHas POLI .
TemoTa manierws. Cy6uManmA https://resh.edu.ru/subject/28/10/
Hedopmaruu TBEpIOTO Tena. PacTsoxeHnue PO
83 u cxarue. Casur. Moayas FOura. Ipenen https://resh.edu.ru/subject/28/10/
yrapyrux aehopMariuii
TemnoBoe pacuIupeHUe KUAKOCTEN U PO
84 TBEPABIX TENl. AHTAPMOHHU3M TEIUTOBBIX https://resh.edu.ru/subject/28/10/
KoJe0aHMii YacTHUI] BEIIECTBA
85 [IpeobpaszoBanue sHEpruM B pa3oBbIX POLI ]
mepexonax https://resh.edu.ru/subject/28/10/
POIII
86 YpaBHeHHeE TEMIOBOro bananca https://resh.edu.ru/subject/28/10/
POII
87 Pewenne 3azau https://resh.edu.ru/subject/28/10/
IToBepXHOCTHOE HATSKEHUE. POIII
88 Kanussipabie siBieHus. J{aBieHue moju https://resh.edu.ru/subject/28/10/
WCKPUBJICHHOM MMOBEPXHOCTHIO YKUKOCTH.
®opmyina Jlanaca
O0001IeHNE U cUCcTEMaTH3aLMs 3HAHUH 110 POIII
89 TeMe "ArperaTHble COCTOSTHUSI BEIIECTBA. https://resh.edu.ru/subject/28/10/

®da3oBbIC IEPEXOIBI"
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Konrtponbhas pabota o Teme

90 "ArperaTtHble COCTOSHUSI BEIIECTBA. 1
®da3oBbIC IEPEXOIBI"
DJeKTpr3anmsi Tell ¥ e€ MPOSIBICHIS. PO

o1 DnexkTpuueckuii 3aps. JIBa Buaa https://resh.edu.ru/subject/28/10/
ANEKTPUIECKHX 3apsinoB. [IpoBogauKy,
TUDIIEKTPUKH M TTOTYTIPOBOTHUKH
ONeMEHTapPHBIN AMEKTPUUSCKUNA 3apsI. PO

92 3aKOH COXPAaHCHUS ANEKTPHUECKOTO https://resh.edu.ru/subject/28/10/
3apsga

93 B3aunmopeiictBue 3apsaoB. ToueuHbie }f:t?m .
sapsimbi. 3axon Kynona ps://resh.edu.ru/subject/28/10/

POII

94 Pemenne 3ana4 https://resh.edu.ru/subject/28/10/

95 Onextpuyeckoe none. Ero neiictBue Ha lfjt?;g//resh eduru/sublect/28/10/
ANEKTPUIECKHE 3aPsiIbl : e
Hanpspk€HHOCTB 37IEKTPUYECKOTO MOJIS. POIII

96 [MpoGHbrii 3apsia. JIuHUM HATPSHKEHHOCTH https://resh.edu.ru/subject/28/10/
aNeKTpudecKkoro nois. OqHOpOHOe
ANEKTPUIECKOE TI0JIe
[ToTeHManbHOCTH ANEKTPOCTATUIECKOTO POIII

97 11oJ1s1. PasHOCTh MOTEHIMAIOB U https://resh.edu.ru/subject/28/10/
HaIpsDKeHUE
[loTenunansHas sHeprus 3apsaa B POIII

98 JIIEKTPOCTATHUECKOM TIoJte. TToTeHIman https://resh.edu.ru/subject/28/10/
ANIEKTPOCTATHYECKOTO TIOJISI
CBsi3b HANPSHKEHHOCTH TIOJIS ¥ PA3HOCTH POII

99 MTOTEHIIUAJIOB JIJIS AJIEKTPOCTATUIECKOTO https://resh.edu.ru/subject/28/10/

TI0JIsA
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[IpuHIHKI CyNepno3uuu 3IEKTPUUECKUX

POIII

100 : i
Hosteil https://resh.edu.ru/subject/28/10/
POIII
101 Pemenmue 3amaq https://resh.edu.ru/subject/28/10/
102 ITone Toueunoro 3apsaa. [ose POLI )
PABHOMEDHO 3aDDKCHEOR Chepsl https://resh.edu.ru/subject/28/10/
ITone paBHOMEPHO 3apAKEHHOTO 110 PO
103 00béMmy miapa. I[Tose paBHOMEPHO https://resh.edu.ru/subject/28/10/
3apsKeHHON 0€CKOHEYHO! TUIOCKOCTH
104 [TpOBOHUKH B AJIEKTPOCTATHUECKOM IIOJIC. POII ]
VCII0BHE PABHOBECHS 3aDAI0B https://resh.edu.ru/subject/28/10/
POIII
JMDIEeKTPUKY U TIOMYTIPOBOAHHUKH B
105 . i
SMEKTPOCTATHUSCKOM MIOE https://resh.edu.ru/subject/28/10/
Konnencarop. DneKTpoéMKOCTh PoOII
106 KOHJIeHCAaTopa. DJIEKTPOEMKOCTh MIIOCKOTO https://resh.edu.ru/subject/28/10/
KOHJICHCAaTOpa
107 [TapannensHoe coeAMHEHKE POLI .
KOHJICHCATOPOR https://resh.edu.ru/subject/28/10/
108 ITocnenoBarenbHOE COEIUHEHHE PSLH .
KOEJICHCATOPOB https://resh.edu.ru/subject/28/10/
POII
109 DHeprus 3apsHKEHHOTO KOHIEHCATOpa https://resh.edu.ru/subject/28/10/
POII
110 Pemenue 3agau https://resh.edu.ru/subject/28/10/
111 JIBr>KeHHe 3apsKeHHOM YacTHUIIBI B POIII
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OAHOPOAHOM DJICKTPUYCCKOM I10JIC

https://resh.edu.ru/subject/28/10/

POIII
112 Pewenne 3anay https://resh.edu.ru/subject/28/10/
113 O6001eHne U cucTeMaTU3alys 3HaHUH 110 PSLH ]
Teme "DieKTpHuecKoe more” https://resh.edu.ru/subject/28/10/
114 KonTtponbsHas pabora mo Teme 1
"DnexTpuyeckoe nosue"
Cuna Toka. ITocTosSHHEIN TOK. Y CIIOBHS POIII
115 CYILIECTBOBAHHS TIOCTOSIHHOTO https://resh.edu.ru/subject/28/10/
ANIEKTPUIECKOTO TOKA
POIII
116 Ucrounnku Toka. Hanpspxenne u D1C https://resh.edu.ru/subject/28/10/
117 3axon OMa 715 y4acTKa LEmnH. PoIN )
DEKTPHIECKOE COMPOTHBICHNE https://resh.edu.ru/subject/28/10/
3aBUCUMOCTH CONPOTHUBIICHUS POII
118 OJIHOPOJTHOTO TIPOBOIHUKA OT €T0 JJTHHBI H https://resh.edu.ru/subject/28/10/
IJIOMIA/IU TIONIEPEYHOrO CEUCHUS
119 VY ensHOe CONPOTUBIICHHUE BEIIECCTBA. POLI ]
Permenne 3anau https://resh.edu.ru/subject/28/10/
120 IMocnenoBarensHOE, MapamieabHOE, PoIN .
CMEIIAHHOS COCIMHCHNE POBOIHIKOB https://resh.edu.ru/subject/28/10/
121 Pacuét pa3BeTBIEHHBIX CKTPUUECKUX P3N )
nereit. Tpasura Kupxroda https://resh.edu.ru/subject/28/10/
POIII
122 Pewenne 3anay https://resh.edu.ru/subject/28/10/
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Pabota QJICKTPUYCCKOI'O TOKA. 3akoH

POIII

123 Tikoys —Jlera https://resh.edu.ru/subject/28/10/
POII
124 Peenue 3anay https://resh.edu.ru/subject/28/10/
MoOIIHOCTh 31EKTPUYECKOTO TOKA. POl
125 TermnoBas MOLHOCTb, BBIACIIAEMAs HA https://resh.edu.ru/subject/28/10/
pe3ucTtope
POIII
126 Pewenue 3amay https://resh.edu.ru/subject/28/10/
POII
3JIC u BHyTpeHHEE COMPOTHUBRIICHNE )
127 T oI ToKa https://resh.edu.ru/subject/28/10/
128 3axon OMa a5t TOTHOH (3aMKHYTOM) PBIH. .
STEKTPHYECKOM T https://resh.edu.ru/subject/28/10/
POIII
129 Pewenue 3amau https://resh.edu.ru/subject/28/10/
POIII
130 MoOIHOCTE HCTOYHUKA TOKA https://resh.edu.ru/subject/28/10/
POIII
131 KopoTtkoe 3aMbikaHue https://resh.edu.ru/subject/28/10/
POIII
132 Konpgencarop B nenu nocTosHHOTO TOKa https://resh.edu.ru/subject/28/10/
POIII
133 Pewenue 3anay https://resh.edu.ru/subject/28/10/
134 Pemenue 3amau mo teme "TloCTOSITHHBIN POIII
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AIEKTPUUECKUM TOK"

https://resh.edu.ru/subject/28/10/

Pemenne 3ama4d o teme "TlocTOSIHHBIN

POIII

135 - i
MeKTPHUECKHIT TOK" https://resh.edu.ru/subject/28/10/
136 Pemenue 3agau no reme "llocTosHHBIM POLI .
MeKTPHUECKHIT TOK" https://resh.edu.ru/subject/28/10/
137 O06001eHne 1 cCUCTeMaTH3aIUs 3HAHHH 110 PoHI ]
Teme "TIOCTOSHHBIH FEKTPHUeCKit TOK" https://resh.edu.ru/subject/28/10/
138 Konrtponbhas pabota o Teme 1
"TIoCcTOSIHHBIN 31EKTPUUECKUMI TOK"
DnexTpuyeckas MPOBOJUMOCTh POII
139 pa3IUYHbBIX BEUIECTB. DICKTPHYCCKUI TOK https://resh.edu.ru/subject/28/10/
B MeTaiax. CBepXIpOBOIMIMOCTh
ONeKTpHYECKUI TOK B pacTBOpax n POIII
140 paciiaBax JIeKTPOJIUTOB. 3aKOHBI https://resh.edu.ru/subject/28/10/
@apazes ISl IEKTPOIN3A
POII
141 Onexrpuyeckuii Tok B rasax. Ilnasma https://resh.edu.ru/subject/28/10/
142 DNeKTpUYeCcKuil TOK B BaKyyMe. PoIN .
BakyyMHbie TPUGOPI https://resh.edu.ru/subject/28/10/
POII
143 DIEKTPUUECKHIA TOK B I0JIyIIPOBOJHUKAX https://resh.edu.ru/subject/28/10/
POII
144 IomynpoBoAHUKOBbIC MPHOOPHI https://resh.edu.ru/subject/28/10/
OU3HYECKHUI MPAKTUKYM I10 TEME JlaGopaTopHoe o0opymoBaHue,
145 "VMI3sMepeHne CHIThI TOKA U HAIIPSDKCHUS B uugpoBas 1ab0paTOPHs 110

LCMH MOCTOAHHOTO TOKA NpH IMOMOIIN
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AHAJIOTOBBIX M MTU(POBBIX U3MEPUTEITHHBIX
npubopoB" win "3HaKOMCTBO ¢ HU(POBOH
nabopartopueii o pusuke. [Ipumepsl
nu3MepeHus PU3NIeCcKuX BENUYHH NPU
TTOMOIIIM KOMITBIOTEPHBIX JATYHKOB"

¢usuke uentpa «Touka poctay

@u3HYECKU IPAKTUKYM I10 TEME
"N3y4yeHrne HepaBHOMEPHOTO ABMKEHUS C

JlaboparopHoe obopynoBanue,
nudposast 1abopaTopus 1mo

146 LEJIBIO OTIpeeNICHHsS MTHOBEHHON ¢usuke nentpa «Touka poctay

ckopoctu"

Ou3NIeCKuil MPaKTHKYM IO TEME JlaboparopHoe obopynoBanue,

"U3mepenue ycKOpeHUs MpH nudpoBas 1a00paTopusl 1Mo

MPSIMOJUHEWHOM PaBHOYCKOPEHHOM ¢usuke nentpa «Touka poctay
147 JBYOKCHUU TI0 HAKJIOHHOW TUIOCKOCTH" HITH

"UccnenoBanue 3aBUCUMOCTH ITyTH OT

BPEMEHH TP PAaBHOYCKOPEHHOM

IBIDKEHUN"

dusnveckuii MPaKTUKYM TI0 TEME JlaGoparopHoe 0bopymoBaHuE,
148 "U3mepeHne yCKOpeHsi CBOOOTHOTO ugpoBas j1adopaTopHs 1Mo

najgeHus" win "M3ydenne qBUXKEHUS Tena, ¢uzuke nentpa «Touka poctay

OpOILIEHHOI0 TOPU3OHTAIBHO"

dusnveckuii MPaKTUKYM IO TEME JlaGoparopHoe 00opymoBaHUE,

"U3y4eHune IBIKEHUS Tela 1o ugpoBas 1ad0opaTopHs 1Mo

OKPY>KHOCTH C TIOCTOSIHHOH 110 MOYJTEO ¢uzuke nentpa «Touka poctay
149 ckopocteio" mnn "HccnenoBanne

3aBHCHUMOCTH IIeproJa 00paIeHus

KOHMYECKOTO MasTHUKA OT €T0

napameTpos"”

OU3HYECKHUI MPAKTUKYM I10 TEME JlaGopaTopHoe o0opymoBaHue,

"N3mepenne paBHOACHCTBYIONIEH CUIIBI uugpoBas 1adopaTopHs 1Mo
150 TIpH IBMKEHUH OpycKa 10 HaKJIIOHHOH ¢usuke neaTpa «Touka poctay

mockocTH" win "[IpoBepka runoressl o
HE3aBUCUMOCTHU BPEMEHU JIBU)KEHUS

67



OpycKa 1Mo HaKJIOHHOM TUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 Macchl”

151

152

®u3HYECKU PAKTUKYM II0 TEME
"HccnenoBanye 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOMINX B IPYKUHE U
pe3nHOBOM 00pasiie, oT ux aedopmarun’
nin "M3ydeHne IBUKEHHUS CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes3
n€rkuit 6ok"

@u3HYECKU MPAKTUKYM [0 TEME
"Uzmepenne ko3 duipienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 duiinenTa
3apucumoctr Frp(N)" nmm
"HUccnenoBanue ABMKEHUS OpyCcKa 1Mo
HAKJIOHHOH TUTOCKOCTH C TTePEeMEHHBIM
koddunmentom TpeHus" win "UzyueHue
JBW)KEHHA TPy3a Ha Bajly ¢ TpeHHeM"

JlaboparopHoe 06opynoBaHuE,
nudposast 1abopaTopus 1mo
¢usuke nentpa «Touka poctay

JlaboparopHoe obopynoBanue,
nudpoBas 1a00paTopusl 1Mo
¢usuke nenTpa «Touka poctay

153
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DU3HYECKHN PAKTUKYM 110 TEME
"UccnenoBanue yciaoBUi paBHOBECHUS
TBEPAOTO TeJa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpynpoBaHue KPOHIITEHHOB U
pacy€t cun ynpyroctu" uinn "Usyuenue
YCTOWUYMBOCTH TBEPJIOTO TEJIA, UMEIOLLETO
IJI0IAIb OOpPHI"

®u3n4ecKuil MPaKTUKYM IO TEME
"N3mepenne nMITyabca Tesa mo
TOpMO3HOMY ITyTH" WiIH "VI3MepeHue cuisl
TATH, CKOPOCTH MOJEIH IEKTPOMOOHIIS U
MOIITHOCTH CHJIBI TATH" WiH "CpaBHEHHE
M3MEHEHUS UMITYJIbCa TeJla C UMITYJIBCOM
cuiel" i "HMcciiemoBanue COXpaHeHMS
HAMITYJTbCA IPU YIIPYTOM B3auMOIeHCTBUA"

JlaGoparopHoe 00opymoBaHUE,
ugpoBas 1adopaTopHs 10
¢usuke nenTpa «Touka poctay

JlaboparopHoe obopynoBaHue,
muQpoBas J1a60paTopusl 1Mo
¢dmsuke nenTpa «Touka pocra»
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niu "M3Mepenne KHHETHYECKOW SHEPTUH
Teja 1o TOPMO3HOMY ITyTH"

155

156

®u3HYECKU PAKTUKYM II0 TEME
"N3y4eHne n30TepMIYECKOTro mporecca
(pexoMeHI0BaHO HCIIOIb30BaHHE
umgpoBoit maboparopun)" win "Uzydenne
M30XO0pHOTO Tporecca” win "M3ydeHue
n3o0apHoro mporecca” wiu "IIpoBepka
YpaBHEHUS COCTOSHUA"

®u3HYECKUl MPAKTUKYM IO TEME
"N3mepenue yaenpbHON TEIoEMKOCTH"
unu "Hccnegopanue nporecca OCTIBAaHUS
Bewectra" win "HccnenoBanue
aauabaTHOro nporecca” win "M3yueHue
B3aMIMOCBSI3H SHEPTHH
MEXMOJIEKYJISIPHOTO B3aUMOJIEUCTBUS U
TEeMIIEPATypbl KUTIEHUS KUIKOCTEH"

JlaboparopHoe 06opynoBaHuE,
nudposast 1abopaTopus 1mo
¢usuke nentpa «Touka poctay

JlaboparopHoe obopymoBaHue,
nudpoBas 1a00paTopusl 1Mo
¢usuke nentpa «Touka poctay
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DU3HYECKHN PAKTUKYM 110 TEME
"M3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS
xuakocteil" unn "M3mepenne yaensHON
TEIUIOTHI IU1aBNIeHus apaa" win "Uzyyenue
CBOIMCTB HaCBIICHHBIX NapoB" WIH
"Uzmepenne abCOMOTHON BIaXKHOCTH
BO3/lyXa M OIICHKa MacChl IapoB B
nomenieHun". Msmepenune ko3 dunnenTa
MTOBEPXHOCTHOT'O HATSKEHUS

JlaGoparopHoe 00opymoBaHUE,
ugpoBas 1adopaTopHs 10
¢usuke nenTpa «Touka poctay

158

®u3nvecKkuil MPakTUKYM IO TEME
"HabnroneHue npeBpalieHust SHEprun
3apsHKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
u3nydeHus ceeroauonaa” wiu "MU3ydenue
[IPOTEKAHUS TOKA B LIENH, COAEpKaILEil
KoHmeHcaTop" win "Pacnipenenenne

JlaboparopHoe obopynoBaHue,
uudpoBas J1a00paTopusl 1Mo
¢usuke neaTpa «Touka poctay

69



159

160

161

162

Pa3HOCTH MOTEHITUANIOB (HANPSHKEHUS ) TTPH
MOCJICZI0BATEIIEHOM COSIUHEHUHT
KOHJIeHCATOpOB"

@u3HYECKU IPAKTUKYM I10 TEME
"HccnenoBanne CMEIIaHHOTO COSTMHEHUS
pesuctopos" i "M3mepeHne yaeasHOro
COTIPOTHUBJICHUS TIPOBOIHUKOB" HITH
"WccnenoBanue 3aBUCUMOCTH CHJIBI TOKa
OT HAIPSDKEHUS AJI JaMITbl HAKAJIUBaHUS"

@u3HYECKU MPAKTUKYM [0 TEME
"Habiroienue anekTposusa” uin
"N3mepenue 3apsaa OAHOBAIEHTHOTO
noHa" wm "HccnenoBanne 3aBUCUIMOCTH
COTIPOTHUBJICHUSI TEPMOPE3UCTOPA OT
temnepatypbl” uinu "CHATUE BOJIBT-
aMIepHOM XapaKTepUCTUKH Auoaa"

PesepBHbiii ypok. O000IICHNHE U
crcTeMaTh3alysl 3HaHUH 110 TeMe
"KunemaTtuka"

Pezepsuslii ypok. O0o01meHne u
crcTeMaTh3alysl 3HaHUH 110 TeMe
" lunamuka"

JlaboparopHoe obopynoBanue,
uuQpoBas J1a00paTopusl 1Mo
¢usuke neaTpa «Touka poctay

JlaboparopHoe obopynoBanue,
nudpoBas 1a00paTopusl 1Mo
¢usuke nenTpa «Touka poctay

163

PesepBHbrii ypok. O000IICHNE U
CHCTEMATU3aIUsI 3HAHHI 110 TeMe
"CraTuka TBEepaoro tema"

164

165

PesepBHbrii ypok. O000IICHHE U
CHCTEeMaTH3aIlusA 3HaAHHUH 110 TeMe "3aKOHEI
COXpaHEHHS B MEXaHHUKe"

PesepBHbrii ypok. O000IICHHE U
CUCTEeMAaTH3allus 3HAHUH 110 TeMe
"OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON
Teopun"
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166

167

168

169

PesepBHbrii ypok. O000IICHNE U
CHCTEMATH3aIMsI 3HAHHI 110 TeMe

"TepmonnHaMuka. TerIoBsIC MaITHHBT'

PesepBHsrii ypok. O000meHne u
CUCTEMAaTH3aIUs 3HAHUH 110 TeMe
"ArperaTHbIC COCTOSHHS BEIICCTRA.
®da3oBbIC IEPEXOIbI"

PesepBHsrii ypok. O000meHne u
cucreMaTusanusa 3HAHUH I10 TEME
"OnekTpuyeckoe nosue"

PesepBHsrii ypok. O000IeHe U
cucreMaTusanusa 3HAHUH I10 TEME
"[TocTossHHBIN 3NIEKTpUYECKUI TOK"

170

PesepBHbiii ypok. O000IICHNE U
cHcTeMaTH3alus 3HaHui 1Mo TeMe "ToKu B
pa3IMyHBIX cpenax”

OBLIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

170

71
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIbBI U1 YUEHUKA

1.

Ousmka, 10 xmacc/ KaceksrnoB B.A., OOmecTtBo ¢ oOrpaHWYeHHOW OTBETCTBEHHOCTHIO «JIPODAY»; AKIMOHEPHOE OOIIECTBO

«3marensctBO «lIpocBemienune»

2.

Ouzuka, 11 xmace/ KacesnoB B.A., OOmecTtBo ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO «J/PODAY»; AxumoHepHOoe OOIIECTBO

«M3marenscTBO «lIpocBemienne»

METOJUYECKHNE MATEPHAJIBI JIJIAA YUUTEJIA

1. Mapon A.E., Maposr E.A. ®usuka. 10 kirace. Jlunaktudeckue marepuaiisl (0a30BbId, yriryoieHHsbIi), M., poda, 2023

2. PemvkeBnu A.Il. COopuuk 3amau no ¢usuke. Mocksa, «[Ipocsemenuey, 2023.

3. TapdentreBa H. A. COopHuk 3a1a4 1o ¢pusuke. 10-11 kmaccs! : yueb. mocodue aiast o01ieodpa3zoBaTenbHbIX opranusanuii /. Mocksa,

«[Ipocemienne»,2023.

4. E.C. Eprotkun, C.I'. Eprorknaa ®@usnka. CaMocTosATEIbHBIC M KOHTPOJbHBIC padoThl. 10 kimace M.: IIpoceemienune, 2023
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MN®POBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

1.

o o~ w D

bu6moreka [IOK
Poccuiickas anexkTpoHHas 1mKoia

QHGKTDOHHBIC d)ODMbI VHGGHLIX mocooun u3aarenbcTBa IIpocBenieHue

Junargoctuyeckue paborsl MuHHCTEPCTBA OpocBeleHus PD

bauk 3amaauii UCPO PAO

OTKpBITEINA OaHk 3amanuiit EI'D
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBbI
1. [udposas naboparopus Mo GU3MKE LEHTPA ECTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOM HanmpaBiIeHHOCTH «Touka pocTay.

2. Kommiektsl o6opynoBanus «I ' 1A-naboparopus».
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