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INOACHUTEJIBHASA 3AIIMCKA

IIporpamma no ¢u3suke Ha ypoBHE cpeJHero olIiero oopazoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
OCHOBHOH 00pazoBaTenbHON mporpammel, npeacraBieHHbx B @PI'OC COO, a Taxke ¢ yuyérom ¢enepanbHOi paboyeil mporpaMmbl BOCIIUTAaHHUS U
Konnenuun npenogaBanus yuebHoro npenmera «®Pusmka» B oOpa3oBaTenbHbIX opranusauusx Poccuiickoit dexepaunu, peaau3yroluX OCHOBHbIE
o0pa3zoBaTeNbHbIC IPOTPAMMBI.

IIporpamma no ¢usuke onpenenser o0sA3aTeNbHOE NPEAMETHOE COIEPKaHHE, YCTaHABIMBAET PEKOMEHAYEMYIO IOCIIEA0BATENbHOCTh N3YUYEHUS
TEM U pa3/ieioB y4yeOHOro MpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH Y4eOHOT0 Mpoliecca, BO3pacTHBIX 0COOCHHOCTEH
obyuaromuxcs. [Iporpamma no ¢usuke na€r mnpeacTaBIeHUE O LEISAX, COJACpXKaHMM, oOIIel cTpaTeruu OOy4yeHMs, BOCHMTAHUS U DPA3BUTHUA
o0ydJaromuxcs cpefcTBaMu ydeOHoro npeamera «Pu3uka» Ha yriayOolEHHOM ypOBHE.

N3yuenune kypca (pu3MKM yriiyOJE€HHOIO YpPOBHS MO3BOJISET Peaau30BaTh 3ajauyd NPO(ecCHOHANbHOM OpHUEHTAllMH, HAIPaBJICHO Ha CO3JaHue
YCIJIOBUH ISl IPOSIBIIEHUSI CBOUX MHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN KaXKJIbIM O0y4YarolUMCs, KOTOPble HEOOXOAUMBI 1JI HPOAOKEHU S
00pa3oBaHMs B OpraHU3aLUAX MPO(ECCHOHATLHOIO 00pa30BaHMsl 110 Pa3IMYHbIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIMATIbHOCTSIM.

B mporpamMe 1o ¢usuke OmpenensioTcs IUIAaHUPYEMble pe3yNbTaThl OCBOCHHUS Kypca (M3MKH Ha YpOBHE CpeqHero oOmiero oOpa3oBaHUS:
JIMYHOCTHBIE, MeETalpeIMeTHbIe, MpeAMEeTHbIe (Ha yriayOin€éHHOM ypoBHe). HayuyHo-MeTomonorndeckoil OCHOBOM sl pa3paboTKu TpeOOBaHMN K
JMYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3yiabTaTaM OOYyYaroIIWXCsl, OCBOMBIIMX IMPOrpamMMmy MO (U3MKE Ha YPOBHE CpEIHEr0 OOIIEero
00pa3oBaHMs Ha YriyOIEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

[Iporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PM3MKU Ha Yri1yOJEHHOM YpOBHE, B TOM YHCJIE IPEIMETHbIE Pe3y/IbTaThl IO roAaM 00yUeHHUS;

cojepxkaHue yueoHoro npenmera «Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma mo Qu3MKe MMEEeT NPUMEPHBIH XapakTep W MOXKET OBITh HCIIOJIb30BaHA YUYMTEISIMH (U3MKH JJIsl COCTABJIECHUS CBOMX pPabO4MX
MIPOrPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBA€T TBOPYECKYIO MHMIMATHBY YUuTeNled W MpPeJoCTaBiIsAe€T BO3MOXKHOCTH Ul peau3allii pPa3IuuHBIX
METOJIMYECKUX MO/IX0JI0B K MPENOAaBaHUI0 (U3UKU Ha YIIIyOJIEHHOM YpOBHE IPU YCIOBUHM COXpaHEHUS 0053aTeIbHON YacTH COJIepKaHus Kypcea.

dusmka Kak Hayka 0 Haubosiee OOLIMX 3aKOHAX MPHUPOJIBl, BHICTYIAs B KayecTBEe y4eOHOro MpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIH BKJIaa B
cucteMy 3HaHUI 00 okxpyxarmeM wmupe. llIkonbHBIH Kypc (QU3MKH — CUCTEMOOOpa3yroIIMi Ui €CTECTBEHHO-HAY4YHBIX Y4EOHBIX IPEAMETOB,
MOCKOJIbKY (PM3MYECKHME 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBIICHHUM, M3yyaeMbIX XUMHEH, Ononorue, ¢puznyeckoit reorpadueit 1 acTpoOHOM HEH.
Hcnonb30BaHrne M aKTUBHOE NpUMEHEHHE (DU3MUECKUX 3HAHUU ONpENeNuio XapakTep W OypHOE pa3BUTHE Pa3HOOOpA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKHU, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJIyYeHHsI HOBBIX MaT€pHaJIOB C 3a/JaHHBIMHU CBOMCTBaMHU. V3yueHue pU3UKHM BHOCUT OCHOBHOHM BKIIAJ] B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (OPMUPOBAHHE YMEHHH NPUMEHSATh HAy4YHBIH METOJ TO3HaHUS MpH
BBITTOJIHEHUH UMU YUE€OHBIX UCCIICIOBAHUIMA.

B ocHOBy kypca ¢u3MKM Ha ypoBHE CpeIHEro o0Imero oOpa3oBaHMs MOJOKEH Psii UAEH, KOTOpble MOKHO pacCMaTpUBaTh KakK MPUHIUIBI €To
IIOCTPOEHHS.

Hoea yenocmuocmu. B cOOTBETCTBUM C HEM Kypc SIBJISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX paslieloB (PU3UKH,
BKJIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoen zenepanuzayuu. B coorBeTcTBUM C HEl MaTepuan Kypca (U3MKH 00beIMHEH BOKPYr Quinyeckux Teopuil. Benymmm B Kypce sBisercs
(dbopMHpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U MOJIE.

Hoea cymanumapuszayuu. E€ peanuzanys npeanosiaraeT UCHoIb30BaHNE TYMAaHUTApPHOIO MOTEHIMANa (PU3MUECKOW HayKH, OCMBICIIEHUE CBSI3U
pa3BUTHs (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.



Hoesn npuknaonoii nanpasenennocmu. Kypc pusuku yrmyOn€HHOro YpOBHS MpEIIojiaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX W
TEXHOJIOTUYECKHUX TMPUIOKEHUM H3y4eHHBIX TEOpUU M 3akoHOB. IIpu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOIIMX MPEICTaBICHHM M COBPEMEHHbBIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHUHU.

Hoen rkonozuzayuu peannusyercs MOCPEICTBOM BBEJICHUS 3JIEMEHTOB COJEPKaHUs, MOCBAIMIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHUEM TEXHHUKH M TEXHOJIOTHH, a Takke OOCYXKICHUS MPOOJIeM pPalMOHAIBLHOTO MPHPOIONOIL30BAHUS U SKOJIOTHYECKON
0€30IacHOCTH.

OcBocHHE CcONIepKaHUs MPOTPAMMBI 1O (U3HMKE JOJKHO OBITh MOCTPOCHO HA MPHHIIMIIAX CHCTEMHO-ACATEILHOCTHOTO moaxoxa. s dhusuku
peaMzanus TUX NPUHLHUIIOB 0a3UpyeTcss Ha WCIOJIb30BAHUU CAMOCTOSITENILHOTO SKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBYIOMIEro ¢akropa y4eOHOro
nporecca. s yriayOnéHHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITENIbHOTO YYCHHUYECKOTO KCIEPUMEHTA, BKIIFOYAIONIETO (POHTAIBHBIE YICHHUECKUE
OTIBITHI IIPH U3yYEHUU HOBOTO MaTepuaia, 1abopatopHbie padoThl U paboThI MpakTukyMa. [Ipu 5TOM BO3MOKHBI /1Ba criocoba peanu3anuu Gu3nIecKoro
MpakTUKyma. B nepBoM cirydae npakTUKyM npoBoauTcs 6o B kKoHIe 10 u 11 kimaccoB, 1100 mociie nmepBoro U BTOPOro MOTYTOANM B KAXKIOM U3 ITHX
KJ1accoB. BTopoii crocob — 3To uHTErpanus padoT MpakTUKyMa B CUCTEMY J1a0OpaTOPHBIX paboT, KOTOPBIE MPOBOAATCA B MPOLIECCE U3YUYCHHSI pa3zena
(temsr). [Ipu sToM mox paboTamMu NpPaKTUKyMa MOHMMAETCS CaMOCTOSITEIBHOE HMCCIEIOBAHHUE, KOTOPOE MPOBOJUTCS MO PYKOBOACTBY CBEPHYTOTO,
0000mEnHOro BUa 6€3 MomaroBoi HHCTPYKIUH.

B nporpamme 1o ¢u3uKe cuCTeMa y4EHUYIECKOTO SKCIIEPUMEHTA, JTA00paTOPHBIX pabOT M MpaKTUKyMa MPEICTaBICHA SIUHBIM NiepeuHeM. Beioop
TEMAaTUKHU Ui 3TUX BUJOB YUYCHHUECKUX MPAKTUYECKUX PAOOT OCYILECTBISETCS YYaCTHUKaAMHU 00pa3oBaTENIBHOrO Mpoliecca UCXOAs U3 0COOEHHOCTEH
MMOYPOYHOTO TNIAHUPOBAHUS M OCHAIICHUS KaOuHeTa pusuku. [Ipu 3ToM obecriednBaeTCsi OBJIaJIcHUE 00YyJaIOMUMUCS YMCHHUSIMH TIPOBOJIUTH MPSMBIC U
KOCBEHHBIE U3MEpPEHUsl, HCCIIEI0OBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH U IIOCTAHOBKY OMBITOB MO MIPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonwiioe BHUMaHME yaenseTcs penieHnI0 Pacu€THRIX U KaueCTBEHHBIX 3a/1a4. [Ipu 9ToM 1151 pacuE€THBIX 3a/1au MPUOPUTETOM SIBIISIIOTCS 3a]]a4H C
SIBHO 33JJaHHOW M HESBHO 3aJIaHHON (PM3MUYECKON MOJETBIO, MTO3BOJISIONINE TPUMEHATh U3YUEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjerna
Kypca, TaK W HWHTETPUPYS TPUMCHCHHE 3HAHWA W3 pa3HBIX pasfaesioB. /s KadecTBEHHBIX 3ajad MPUOPUTETOM SBISIOTCS 3aJlaHds Ha
o0BsICHEHHE/TIPe/ICKa3aHne MPOTeKaHusl (PU3NYECKUX SBICHUN M MPOIECCOB B OKPYXKAIOIIeH KU3HU, TpeOyromre BbiOopa (U3MUECKOil MoAenu ams
CUTYaIlUH TIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu ®I'OC COO k maTepuanbHO-TEXHUYECKOMY 00ecledeHHI0 yueOHOro mporecca Kype UMK yriyoIEHHOTO
YPOBHS HA ypOBHE CpeAHEro 001ero o0pa3oBaHUs JNOKEH H3ydaTbCsl B YCIOBHSIX MPEIMETHOTO kKabuHera. B kaOuHere (PU3UKU JOMKHO OBITh
HeoOxomuMoe 1abopaTopHOoe 00OPYAOBaHME AJIS BBHIMOJTHEHHS] YKa3aHHBIX B MporpamMMme Mo (U3MKE YUYEHHYECKHX OIBITOB, JJA0OPATOPHBIX paboOT U
paboT MpakTUKyMa, a TAK)Xe IEMOHCTPAITMOHHOE 000PYI0BaHUE.

JlemoHcTpannoHHoe 000pynoBaHue (OPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHUHHUMAIBHON JOCTaTOUYHOCTH M OOECTIEUMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B MporpaMMe M0 (PH3WKe KITFOYEBBIX JAEMOHCTpPAIUN JUIS WCCIICIOBAHWS W3Y9YaeMbIX SBJICHHA M TPOIECCOB, SMIUPUYCCKHX H
(GyHITaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpyAOBaHUE NJIsi YUEHUUYECKHX MPAKTUUYECKUX PabOT PopMUPYETCs B BHAEC TEMATHUYECKHUX KOMIUIEKTOB M 0OECIeunBacTCs B
pacuére OJHOrO0 KOMIUIEKTa Ha JBYX oOydarommxcs. TemaTndeckue KOMILIEKTHI J1a00paTOpHOTO OOOPYAOBAaHUS AOJDKHBI OBITH TMOCTPOEHBI HA
KOMIUICKCHOM HCITOJIb30BaHUHY aHAJIOTOBBIX U IH(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BH/JIE IIU(PPOBBIX JTA00paTOPHA.

OCHOBHBIMU TIENIIMU U3YYCHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

(dhopMHUpOBaHHE WHTEpECa M CTPEMIICHUS OOYy4aroNMXCs K HAydHOMY HM3YYCHHUIO TPHPOJBI, Pa3BUTHE MX HHTEIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEN;

pa3BUTHE MIPEJICTABICHUN O HAYYHOM METO/€ MMO3HaHUs U (OPMUPOBAHKE UCCIEA0BATEIHCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAYYHOTO MUPOBO33PECHUSI KaK Pe3y/ibTaTa U3YUCHHsI OCHOB CTPOCHUS MaTepuu U QyHIaMEHTAIBLHBIX 3aKOHOB (DPU3UKH;



¢dbopmupoBaHre YMEHHI OOBSCHSTD SBJICHUS C UCIOIb30BaHUEM (PM3UUECKUX 3HAHUHM U HAYYHBIX JI0KA3aTENIbCTB;

(dbopMUpOBaHUE MIPEICTABICHUM O posid (PU3UKH JIJIsl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHHA O BO3MOXHBIX cepax Oymymed mnpodhecCHOHATBLHOW eATEeNbHOCTH, CBSI3aHHBIX C (DM3HMKOWM, MOATOTOBKA K
nanbHenIeMy oOy4eHHUI0 B 3TOM HaIlpPaBJICHUU.

JIOCTIKEHHE STHX IIeJiel 00ecreunBaeTcs peuieHreM CIEAYIOMIMX 33/a4 B IMpOIecce U3ydeHHs Kypca (U3MKU Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMUS:

npuoOpeTeHNe CUCTEMbI 3HAHUK 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXAHHUKY, MOJIEKYJSPHYIO (HU3UKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMHpoBaHUE YMEHUI MPUMEHSITHh TEOPETHUECKUE 3HAHUA U1 OOBSCHEHUs (PU3NYECKUX SBJICHUN B MPUPOJE M JUISA MPHHATUS MPAKTUYECKUX
pelIeHrid B TOBCETHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB PEUICHUS Pa3IMYHbIX 337144 C SIBHO 3aJJaHHOH (U3NYECKO MOEIBIO, 3a1a4, HOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHHE
bu3nueckoil MojieNu, aIeKBaTHON yCIOBHSM 33/1auu, B TOM YHCIIE 33/1a4 MHXEHEPHOTO XapaKTepa;

MOHUMaHHE (PU3NYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB M TEXHOJOTHUECKUX MPOLECCOB, X BIHMSIHUS HA OKPY)KAIOIIYIO
cpeny;

OBJIQ/ICHUE METOJAMH CaMOCTOSATEIBHOTO IJIAHWPOBAHMS M MPOBEACHUS (PU3UUECKUX HKCIEPUMEHTOB, aHAIM3a M MHTEPIpETalli HHPOpPMAIIUH,
oTpeieNieHus JOCTOBEPHOCTHU MOJIYUEHHOTO Pe3yNbTarta;

CO3/IaHHE YCIIOBUM JUIsl pa3BUTHSI YMEHHI POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM A€ATEIbHOCTH;

pasButTHe uHTEepeca K chepam npodeccrnoHalbHON 1eATeIbHOCTH, CBI3aHHOM ¢ (DU3HKOM.

B cootBerctBum ¢ tpedoBanusamu ®I'OC COO yrinyOn€HHbIN ypoBeHb U3y4YeHHUsT yueOHOro mpenMera «Du3uka» Ha ypOBHE CPETHEro OOIIero
00pa3oBaHMs BEIOMpAETCS 00YUAIOIUMHUCS, TUIAHUPYIOLIUMHU MTPOAOKEHHE 00pa30BaHus MO CIEHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOQHIIS.

Ha u3yuenue ¢usuku (yriayOi€HHBIN ypOoBEHb) Ha ypoOBHE cpelHero oduiero odbpaszoBanusi orBoautcs 340 vacos: B 10 knacce — 170 yacos (5
yacoB B Hezenmo), B 11 kimacce — 170 wacoB (5 4acoB B HEZEIO).

[Ipennaraemslii B mporpamme no (u3MKe MepeueHb J1abopaTOPHBIX U MPAKTUYECKUX padoT SBJISIETCS PEKOMEHOBAHHBIM, YUUTENb JENaeT BHIOOD
IPOBE/ICHUS JJAOOPATOPHBIX PadOT U OMBITOB € YYETOM MHIUBUIYATIBHBIX OCOOEHHOCTEH 00yJaroIIXCs.
COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. Hayunblii MeToJ MO3HAHMS NPUPOABI.

dusnka — pyHaaMeHTaIbHast HayKa o pupoje. HayuHblit MeTOI O3HAHUS U METObI HCCIeIOBaHUS (PU3NUECKUX SIBICHHMH.

DKCrepuMEHT U TeOpusl B IIpoIecce Mo3HaHus npupoasl. Habmoienue u skcriepuMenT B (pusuke.

CrniocoObl n3MepeHus (PU3NYECKUX BEJTMUMH (aHAJIIOTOBBIE U IU(PPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[Torpemnoctu u3mepeHuit Gpu3nYeCKuX BeTUUHH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (GU3NUECKUX SBICHUN U MpOIeccoB (MarepuanbHas TOYKA, aOCOMIOTHO TBEPIOE TENO, MACAIbHAS KHUJIKOCTh, HJICAJIbHBIN ras,
ToueyHbIN 3apsy). ['unoresa. dusnueckuii 3aK0H, TPAHUIIBI €r0 IPUMEHUMOCTH. PU3nYecKas TEOpHsl.

Poinb 1 MecTo Gpu3uKN B JOPMHUPOBAHUHN COBPEMEHHON HayYHOU KapTUHBI MUPA, B IPAKTUYECKON JEATEIbHOCTH JIFOJEH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomel, npaKkmuxym.

W3mepeHue cuibl TOKa U HAPSHKEHHS B LIEMH MOCTOSTHHOTO TOKA MPH MOMOIIM aHAJIOTOBBIX M HU(POBBIX U3MEPUTEIbHBIX TPUOOPOB.

3HaKOMCTBO ¢ UPPOBOit maboparopueii o gusuke. [Ipumeps! u3MepeHus: PU3NIECKUX BETUUUH IIPU TOMOIIY KOMITbIOTEPHBIX AATYUKOB.

Pa3nea 2. Mexanuka.



Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTENIBHOCTh MEXaHUYECKOTO ABMKeHuA. Crctema OTcuéTa.

[Ipsimast 1 oOpaTHas 3aa4u MEXAHUKH.

Pannyc-BekTop MaTepuaibHON TOYKH, €r0 IPOEKIIMU Ha OCU CUCTEMbI KoopauHaT. TpaekTopus.

[lepemenienue, ckopocTh (CpeaHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHUE MaTepUaibHOW TOUKHM, UX MPOEKIMU Ha OCU CHCTEMBI
KoopauHat. Cl0KeHUe MEPEMEILICHUHN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U ITyTU MaTepUaIbHONW TOUKH OT
BPEMEHH U UX rpaUKu.

CBobOosnHoe maneHue. YCKOpEHHE CBOOOAHOTO MajaeHus. [IBikeHHe Tena, OpOIICHHOTO IMOJA YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOpAMHAT,
CKOPOCTH U YCKOPEHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX TPpauKu.

KpuBonuneiinoe nBuxenue. J{BmkeHne MaTepruaabHOW TOYKU MO OKPYXHOCTU. YTJIOBas M JUHEHHas ckopocTk. [lepuon u yactora oOpaiieHusl.
LlenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelIbHOE (TAaHT€HIIMATBHOE) U MOJIHOE YCKOPEHHE MAaTEepUaTbHOM TOUKH.

TexHnueckue ycTpoicTBa M TEXHOJIOIMYECKHUE MPOLIECCHI: CIIUJOMETp, ABM)KEHUE CHApSJOB, LIETHbIE, IIeCTEpEHYAThIE U PEMEHHBIE NEepelayH,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUYECKUX XapAKTEPUCTUK JBUKEHUS.

CriocoObl nccne10BaHus IBHKEHUH.

NnnrocTpanus npenenbHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue ABMKEHUH € UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne CKkopoCcTH NP IBUYKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuE IyTeH, TPAEKTOPUI, CKOPOCTEN ABMKEHUS OJHOTO M TOTO K€ TEJIa B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHust pH NpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBM>KEHUHU 110 HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBH)KEHHUH.

N3mepenne yckopeHus cBOOOHOTO MaieHust (PEKOMEHIOBAaHO MCTIOIb30BaHue MUGPOBOI TaO0OpaTOPUN).

W3yuenue ABMKEHUS Tena, OpPOIIEHHOr0 TOpU30HTaIbHO. [IpoBepka rumoTessl 0 NpsMol MPONOPIUOHATBHON 3aBUCUMOCTH MEXY JaTbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TEJIA.

N3ydyeHne nBuKEHMs Teja 110 OKPYKHOCTH € TOCTOSIHHOM 110 MOZYJIK0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpHoa 0OpaIieHnsi KOHHYECKOro MasgTHHUKA OT €r0 MapaMeTpOB.

Tema 2. Jlunamuxa.

[IepBerit 3axkoH HrerotoHa. MHeprmansHble cuctemsl oTcuéra. [IpmHnmnm orHocuTensHOocTH [anmies. HewHepumanmbHble CUCTEMBI OTCYETA
(onpeneneHue, MpUMeEpHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuy Cuil.

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKHU.



Tperuii 3akoH HbIOTOHA [UIs1 MATEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON M HHEPTHOWU MacCCHI.

Cuna TtsxecTd. 3aBUCHMOCTHh YCKOPEHHsI CBOOOIHOTO MaJeHHUs OT BBICOTHI HAJl MOBEPXHOCTHIO IUIAHETHI U OT reorpauuecKoil IIHpPOTHI.
JIBm>keHne HeOeCHBIX Tel U UX clyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIErocst ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokosi. Koadduument tpenus. Cuna conpoTUBICHUS MPH IBUKEHUU Tela
B KHUJIKOCTU WIH rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOIO ABM)KEHUS.

Hasnenue. 'uapocraruueckoe aaBinenue. Cuina Apxumena.

TexHuueckue ycTpocTBa U TEXHOJOTUYECKHUE MPOIIECCHI: MOIIIMITHUKY, TBUKEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGroieHne ABYKEHUS TNl B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCYETA.

[TpuHIMIT OTHOCUTENBHOCTH.

Kauenue 1ByX HMIMHAPOB UIIH IIAPOB Pa3HOM MACChl C OJIMHAKOBBIM YCKOPEHUEM OTHOCUTENIBHO HEMHEPIHAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHUCTBYIONICH MPUIIOKEHHBIX K T€Ty CHJI C TPOM3BEICHUEM MacChl Tella Ha €r0 YCKOPEHHE B MHEPLIUAIbHOU CUCTEME OTCUETa.

PaBeHCTBO cuJil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOJICHCTBUS TEIL.

N3mepenune macce 1o B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM MOAbEME U TIa/ICHUU.

[HenTpoOe)KHBIE MEXAaHU3MBI.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHCTBYIOIIEH CUJI TPU ABMXKEHUU OpycKa MO HAKJIOHHOM MITOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa 110 HaKJIOHHOM MJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT €0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00pasIiie, OT ux JIehopMaluu.

N3yuenune nBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUi OJIOK.

H3mepenne koddduirerta TpeHus 1Mo BEIUYUHE YTII0BOro Koddduiuenta 3apucumocth F, (N).

UccnenoBanue nBukeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KOA(P(UIIUEHTOM TPEHUS.

N3yuenue nBuxkeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomtotHo TBEpAOE Teno. [locTynmaTenbHOe W BpalareabHOE JBIKEHUE TBEPIOTO Tena. MOMEHT CHIIBI OTHOCHTEIBHO OCH BpameHus. [lneuo
cwiibl. ClIo)KeHHEe CUIT, TPUIIOKEHHBIX K TBEpoMY Teny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHUs TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYNBOE, O€3pa3InYHOE PABHOBECHE.

TexHnueckue ycTpocTBa U TEXHOJOTUYECKHUE MPOIIECCHI: KPOHIUTENHH, CTPOUTENbHBIN KpaH, pelI€TUaThle KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHSI.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.



HccenenoBanue ycioBuil paBHOBECUS TBEPAOTO TENIA, UMEIOIIETO OCh BPALLCHHUSL.

KoHcTpynpoBanue KpOHIITEWHOB U PacyY€T CUJI YIIPYTOCTH.

N3yuenue yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO ILIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuxe.

NMnynbec MaTepraibHONW TOUKH, CUCTEMbBI MaTepUaJIbHBIX ToueK. L{eHTp Macc cucTeMbl MaTepHallbHBIX ToueK. Teopema o ABMKEHUH LIEHTPa Macc.

HMmysibe CHIIBI M U3MEHEHHME HMITYJIbCA TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NIBMKEHUE.

MomeHT uMItysibca MaTepuainbHON TOUkU. [IpencraBieHue o COXpaHEHMH MOMEHTA UMITYJIbCA B LICHTPAJIBHBIX MOJIAX.

Pabota cuibl Ha MaJloM U Ha KOHEYHOM IiepeMelteHun. I'paduueckoe npecraBieHne paboThl CHIIBL.

MoO1HOCTb CHIIBIL.

Kunernueckas sneprust MatepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON 3HEPTrUM MaTepUaIbHOM TOUKH.

[loreHnmanpHble W HENMOTEHIMAJIbHBIE CWIBL. [loTeHnmanbHas sSHeprus. lloTeHmuanbHas SHEPrHst ynpyro aehOpMUPOBAHHON MPYKUHBL
[loTreHunanpHas 2Heprus Tejla B OJHOPOJHOM I'paBUTaLMOHHOM nojie. IloTeHumanpHas 3HEprus Tena B TPaBUTALMOHHOM II0JIE OJHOPOAHOIO Iapa
(BHYTpH U BHE 11apa). Bropast kocMuyeckasi CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEpruH CUCTEMBI Tell. 3aKOH COXPAHEHHUs] MEXAaHUYECKON SHEPrUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHym Uit HeanbHON )KUIKOCTH KaK CJIEJCTBUE 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

TexHnueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IPOLECCHI: ABM)KEHHUE DPAKET, BOJOMET, KONEpP, MPYKUHHBIA NMHCTOJIET, TUPOCKOIN, (QUrypHOE
KaTaHNE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

N3mepeHne MOIIHOCTH CHJIBL.

W3meHeHue sHeprun Teja Mpu COBEPIIEHUN PaOOTHI.

B3aumnble npeBpalieHuss KHHETUYECKOM U MOTEHIMAIbHON YHEPT Ui NIPU IEHCTBUN Ha TEJIO CUJIBI TSHDKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM NaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nmnyinbsca Teaa o TOpMO3HOMY ITYTH.

W3mepenue cuibl TSATU, CKOPOCTH MOJIENU SIIEKTPOMOOMIIS M MOIITHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHSI MMITYJIbCA TEJNAa C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUH.

N3mepenne KNHEeTHYECKON SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLIUAIBHOM SHEPrUU NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Omnpenenenre pabOThI CHIIbI TPEHUS MPHU JABMXKEHUU TeJla TI0 HAaKJIOHHOM MIIOCKOCTH.

Pa3nea 3. MosekynsipHas pu3uKa M1 TePMOIUHAMHUKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopul.



OcCHOBHBIE TOJIOKEHHS MOJIEKYIsipHO-KuHeTHueckoi Teopu (MKT), ux onsitHoe ob6ocHoBanue. Auddysus. bpoyHoBckoe aBmkeHne. Xapakrep
JBYDKEHUS. M B3aUMOJCHCTBUS YacTHUI] BellecTBa. MoJenu CTpOeHHsI Ta30B, KUAKOCTEH M TBEPABIX TeJ U OOBACHEHHWE CBOMCTB BEIIECTBA HA OCHOBE
3THX Mojeneil. Macca u pa3Mepsl MoJiekyi (aToMoB). Konndectso BemectBa. [locrosinnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoOsl e€ usmepenus. lllkana temneparyp Llenbscust.

Mogenb ueanbHOro ra3a B MOJIEKyJIIpHO-KMHETUYECKOW TEOPUU: YaCTHULIBI I'a3a JABMKYTCSI XAOTUUECKU U HE B3aUMOJICHCTBYIOT JAPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona. AOcomoTHas Ttemmeparypa (mkana temneparyp KembpBuna). 3akon JlanbToHa.
W3onporeccsl B H1€IbHOM T'a3e ¢ IOCTOSHHBIM KOJIMYECTBOM BeriecTBa. [ padudeckoe mpeacTaBieHNe H30MPOIIECCOB: H30TEpMa, H30X0pa, n3obapa.

CBs3b MEXly JaBJICHUEM U Cpe/lHell KMHETHYECKOH sHepruell MocTynaTeiabHOIro TEIUIOBOTO ABMIKEHHS MOJIEKYJ MJI€aIbHOrO ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH UIEAIBHOTO T'a3a).

CBs3b a0CONIOTHOI TeMmepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeiHel KMHETHYECKOH 3Heprueil mocTynarenbHOro TEIIOBOTO JBHXKEHUS
€€ 4acTull.

TexHuueckue ycTpoicTBa U TEXHOJOTMUECKUE MPOLECCHI: TEPMOMETP, OapOMeTp, OJydeHHEe HaHOMAaTepHUaJoB.

Jemoncmpayuu.

Mognenu 1BUKEHUS 4acTuUll BEIIECTBA.

Mopaenb OpOyHOBCKOTO JIBUKECHHUSI.

Buneoponuk ¢ 3anuchbio peabHOro OpOYHOBCKOT'O JIBUKEHHUS.

Huddys3us sxuarocTei.

Mopgaens onbiTa [lTepHa.

[IpuTsikeHne MOJEKYII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habutoienue u nccnenoBanue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hccnenoanue npoiiecca yCTaHOBJIEHUS TEIJIOBOIO PaBHOBECHUS IIPU TEIIOOOMEHE MEXKy ropsiueil U X0JI0JHOU BOJOH.

W3yuenne n30TepMHUUECKOro Mmporecca (peKOMEH0BaHO UCTIOIb30BaHue U(poBoil mabopaTopun).

N3ydenue n30XopHOTO Mporecca.

N3yuenune n3o6apHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckas (TZl) cucrema. 3ajaHue BHEIIHUX YCJIOBHM JJii TepMOJIMHAMUYECKOW cHCTeMbl. BHelIHHe UM BHYTpPEHHHE IMapaMeTphl.
[TapameTpsl TEPMOAMHAMMYECKON CUCTEMBI KaK CPEIHNE 3HAUEHMSI BEIMYMH, ONMCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano TepmoannamMuku. CaMONpon3BOJIbHAS peaKcalis TepMOINHAMUYECKOW CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mognens naeaNbHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMAa YpaBHEHMH: ypaBHeHHe MeHneneeBa—KiianelipoHa U BbIpaK€HUE ISl BHYTPEHHEH
SHEPruM. YCIOBUS MPUMEHUMOCTH ATOM MOJENN: HHU3Kas KOHIEHTpAlUsl YacTHIl, BBICOKHE TemIepaTypbl. BeipaxkeHue i BHYTPEHHEH SHEpruu
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.

KBa3ucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

OneMeHTapHas paboTa B TepMoAuHaMuKe. Beruricnenne paboTsl 1o rpaduky mporecca Ha pV-1uarpaMmme.

Tennonepenaua kak cnoco0 H3MEHEHHMs BHYTPEHHEH SHEPrMM TEPMOJAMHAMHUYECKOM cucTeMbl 0e3 coBepuieHus padboTsl. KonBekius,
TEIIONPOBOJHOCTD, U3IY4YECHHUE.



KonnuectBo Temnotel. TennoéMkocTs Tena. Y aenbHas U MOJIIpHas TEIJIOEMKOCTH BelllecTBa. Y paBHEHHEe Maiiepa. Y ienbHas TEmjaoTa CropaHus
ToruBa. Pacuér kommuecTBa TEIUIOTHI pH Terutonepenade. Ilonsatre 00 annabatHoM mpolecce.

[lepBbIif 3aKkOH TepMOAMHAMUKUA. BHyTpenusisi sHeprusi. KoamuectBo TeruioTsl M paboTa Kak Mepbl W3MEHEHHs] BHYTPEHHEH OSHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3aKk0OH TepMOAVMHAMUKH U1l PABHOBECHBIX IIPOLIECCOB: Ye€pe3 3aJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKON CUCTEMBI IIPOXOJUT
€IMHCTBEHHas azuabara. AGCOIIOTHAs TeMIIepaTypa.

Bropoii 3ak0H TEpMOJIMHAMHKH i1 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXHO IEpeaTh TEIIOTY OT 0Oojiee XOJIOAHOro Tena K 0ojiee HarpeTomy
6e3 komrnencanuu (Kimaysuyc). HeoOpaTuMoCTh IpHPOAHBIX TTPOIIECCOB.

[Tpunimne! geiictBus TermnoBbix MmamuH. KIT/.

Makcumansnoe 3nadenue KII. [{ukn Kapno.

DKOJIOTHYECKHUE aCIEKThI MCIIOJIb30BaHUS TEIJIOBBIX JABUTATENIel. TermioBoe 3arpsi3sHeHNE OKPYKAIOIIEH CPEeIbl.

TexHuueckue ycTpoicTBa M TEXHOJOTHYECKHE MPOLECCHl: XOJOIWIBHUK, KOHIMIMOHED, AU3ENbHBI M KapOIOpaTOpHBIM JBUIaTeNd, HmapoBast
TypOMHa, IIOJIy4eHHUE CBEPXHU3KUX TeMIeparyp, YTWIM3aLUsl «TEIUIOBBIX» OTXOJOB C HCIOJb30BAaHHMEM TEIIOBOTO HACOCa, YTUIU3aLus
OMOOPraHNYECKOro TOIJIMBA U1 BEIPAOOTKH «TEIJIOBOM» U 3JIEKTPOIHEPIUH.

Jemoncmpayuu.

V3MeHeHue TeMIiepaTypsl IpU a1nadaTHYecKoM paclIupeHu .

Bo3ayminoe orauso.

CpaBHEeHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aanabaTHOro mnporecca.

KomMmnbrorepHble MOJENN TEIUIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BELIECTBA.

WccnenoBanue aguabaTHoro mporecca.

N3ydeHne B3aMMOCBA3M SHEPTUH MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U TEMIIEPATyPbl KAIIEHUS )KUIKOCTEN.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

ITapooOpazoBanue u KoHAeHcanys. VicnapeHue u Kunenue. Y enpHas TeroTa napooopa3oBaHusl.

Hacpimiennsle 1 HeHachblleHHbIE Napbl. KadecTBeHHas 3aBUCMMOCTh IUIOTHOCTHM W JIaBJIEHHs HACBIIIEHHOI'O Mapa OT TEeMIeparypsl, HX
HE3aBUCHUMOCTh OT 00bEMa HACHIIIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUS OT JaBJICHUS B )KUAKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopQHble Tena. AHU30TPONHUS CBOMCTB KpUCTa/LIOB. [lnaBneHue u KpucTaimu3anus. Y enbHas TerioTa
miasienus. CyOaumarusi.

Hedopmaruu tBEporo Tena. Pactskenue u cxarue. Cnsur. Moayns FOura. [penen ynpyrux nehopmanuii.

TennoBoe pacmmpeHue XKUIKOCTeH U TBEPABIX Tel, 00bEMHOE U JIMHEWHOE pacliupeHne. AHTapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTHUIl BEIIECTBA
KaK IMPUYMHA TETJIOBOTO pacIIMPEHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3Hepruu B (ha30BBIX NEPEXOax.

YpaBHEHHE TEIIOBOTO OanaHca.



[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT moBepxHOCTHOTO HaTshkeHUs. KanuiuisapHbie siBieHus. [laBineHue moj; MCKPUBIEHHON MTOBEPXHOCTHIO
xunkoctu. @opmyna Jlamnaca.

TexHnuyeckue ycTpoiicTBa U TEXHOJIOTMUYECKHE ITPOLIECCHI: KUAKUE KPUCTAIIIbI, COBPEMEHHBIE MaTEPHAJIBI.

Jemoncmpayuu.

TemnoBoe pacimupeHue.

CBolicTBa HaCBILLEHHBIX [1apPOB.

Kunenne. Kunenue npu noHW>KEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBaHue.

Kanunnsipueie siBneHus.

Mopenu HEHbIOTOHOBCKOM KMJIKOCTH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOIO BEILIECTBA.

Bunsr nedopmarmii.

Hab6mronenue Mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHune 3aKk0OHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TEeIIOTHI IIJIaBICHUS JIbJA.

N3yueHune cBONCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCoOTHOM BJIaKHOCTH BO3/yXa U OIL[EHKA MacChl MapoOB B IOMELICHUH.

N3mepenue ko3¢ huimenTa moBepXHOCTHOTO HATSKEHHUS.

Nsmepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH J1eopMaliuy Pe3MHOBOIO 00paslia OT NPUIIOKEHHONW K HEMY CHJIBL.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. dnexmpuueckoe noue.

DnexTpu3anus Tel U e€ NposBIeHUs. DIeKTpudecKkuil 3apsia. [lBa Buaa aJIeKTprUUecKux 3apsaoB. [IpoBOAHNMKY, TUANEKTPUKH U MOTYIPOBOJIHUKH.
DneMEeHTapHBIN MEKTPUIECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

B3aunmoneiicteue 3apsanoB. Toueunsie 3apsapl. 3akoH KyioHa.

Onexrpuueckoe nojie. Ero nelicTBue Ha 31EKTPUUECKHUE 3apsbl.

Hanpsoxkéanocts anextpuyeckoro nosis. [IpoOusiii 3apsn. JIuaun HanpsKEHHOCTH 3IEKTPUUECKOTo nojs. OTHOPOAHOE IIEKTPUUECKOE MOJIe.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO MOJsl. Pa3HOCTh MOTeHIMANIOB U HanpskeHue. [loTeHnnanbHast SHeprus 3apsiia B 3J1€KTPOCTATUUECKOM
nosie. IloteHuman nsnekrpocratuyeckoro mojis. CBsi3p HaNpsDKEHHOCTH MOJS UM PAa3sHOCTU MMOTEHIMAJIOB MJIS AJIEKTPOCTATHUYECKOTo Mo (Kak
OJTHOPOJIHOTO, TaK U HEOHOPOIHOTO).

[TpuHIMI cynepno3uuy 3JIeKTPUUECKUX MOJeH.

ITone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHOM cdephl. [lone paBHOMEpHO 3apspkeHHOro mo oobéMy mapa. Ilone paBHOMEpHO
3apsOKEHHON OECKOHEYHOM IITOCKOCTH. KapTHHBI TUHUN HANPSHKEHHOCTH 3TUX TOJIEH U AKBUIOTCHIIMAIBHBIX IIOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3aps10B.



JIMDIIEKTPUKH B 3JIEKTPOCTATUUECKOM I10J1€. J[UaneKkTpudecKkas MpoOHULAeMOCTh BEIIECTBA.

Konpnencarop. D11eKTpOoEMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

[TapamtensHOE coequHEeHHE KOHIEHCAaTopoB. [locaenoBarenbHOe COENMHEHUE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>KeHUE 3apsKEHHOM YaCTHULIBI B OJJTHOPOJIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOI, 3JIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U IPUHLUIT ACUCTBUSA JIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOHMKY B 3IEKTPUIECKOM IOJIE.

DNeKTpoCTaTUYECKas 3allUTa.

YCTpoiCTBO U IEUCTBHE KOHAEHCATOPA ITOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOIO KOHJIEHCATOPa OT IUIOUIA/IM IUIACTUH, PACCTOSHUS MEX/1y HUMHU U AUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTo M0JIs 3apsyKEHHOT0 KOHAEHCATOopa.

3apszKa 1 pa3psika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

OneHka cul B3aMMOJEICTBHS 3apSKEHHBIX TEJL.

Habutoienne npeBpalieHyst SHEpPruy 3apspKeHHOT0 KOHJIEHCATOpa B SHEPTUIO U3JIyYEHUs CBETOINO/1A.

N3yuyeHue nmpoTekaHus TOKA B LIENIH, COACPKALIEH KOHICHCATOP.

Pacnipenenenue pa3HoCTH MOTEHLIMATIOB (HAIPSKEHUS ) TIPU MOCIE10BATEIbHOM COEAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsaa KOHIAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKmpuyecKuii mox.

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBus cylecTBOBaHMUS MOCTOSIHHOTO AJleKTpudeckoro Toka. Mcrounuku toka. Hanpsbxenue U u 3/1C &.

3akoH OMa Uit yJacTKa LETH.

DIIEKTPUYECKOE COMPOTUBIIEHNE. 3aBUCUMOCTh CONPOTUBIIEHUS OJHOPOJHOIO NMPOBOJAHHMKA OT €r0 JUIMHBI M IUIOIIAAU MOIEPEYHOTO CEYEHMS.
VY nenbHo€e CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarensHOE, MapaieIbHOE, CMEIIIAHHOE COSMHEHNE TPOBOIHUKOB. Pacuér pa3BeTBIEHHBIX AnekTpudeckux mnenei. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoyns—JIenma.

MOMHOCTB 2IEKTPUYECKOTO TOKA. TeroBast MOIIHOCTb, BbIAEIAEMAas HA PE3UCTOPE.

O/1C u BHyTpEeHHEE CONPOTUBIIEHNE UCTOYHHMKA TOKA. 3aKkOH OMa /11 MOJIHOW (3aMKHYTOM) 2JIEKTPUYECKON Henyu. MOIHOCTh UCTOYHMKA TOKA.
Kopotkoe 3ambikanue.

Konznencarop B Lienu nocTOSIHHOIO TOKa.

TexHnueckue ycTpocTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: AMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK IIIEKTPHUUECKOU SHEPTHUH.

Jemoncmpayuu.



N3mepenue cuiibl TOKa U HAIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS IS PE3UCTOPa, JTaMIIbl HAaKaIMBaHUS M CBETOAUOMA.

3aBUCUMOCTD COIPOTUBIIEHUS LIWJIMHAPUYECKUX ITPOBOJHUKOB OT JUIMHBI, IUIOLIA/I NONEPEYHOI0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS MTPU MOCTOSHHOM HAIPSHKCHUH.

[Ipsimoe nzmepenue IJIC. KopoTkoe 3ambIKaHUE TaIbBAHUYECKOTO 3JIEMEHTA U OlEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH OTEHIMATIOB MEXKIY IIOJIOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbsHOro COPOTUBICHHS MPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HaIIPSDKEHUS 11 JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npesena u3MepeHus amrnepMmeTpa (BoJIbTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTHUBIICHNS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu D/{C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY IOJIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKkTpruyeckasi MPOBOAUMOCTD Pa3JIMYHBIX BEUIECTB. DJIEKTPOHHAS IPOBOJUMOCTh TBEPABIX METAJJIOB. 3ABUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTD.

DneKkTpruyYecKuii TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAs TPOBOAMMOCTD OJTYNIPOBOJHUKOB. CBolicTBa p—N-niepexona. IlomynpoBoJHUKOBbIE TPHOOPHI.

DNEeKTPUYECKHUM TOK B 3JIEKTPOJIMTAX. DIEKTPOJIUTHYECKAS TUCCOLMALINSL. DIEKTpoiau3. 3akoHbsl Dapajes A 31eKTpoJIn3a.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECAaMOCTOSITENbHBIN pa3psia. Paznuynble TUIIBI caMocToATENbHOTO pa3psaaa. Monuus. [1na3ma.

TexHuyeckue yCTpoONCTBA M MPaKTUYECKOE MPUMEHEHHE: Ta30pa3psaHbIe JIaMIIbI, SJIEKTPOHHO-TTy4eBas TPYOKa, MOIYIMPOBOAHHUKOBBIE TPUOOPHI:
JMOJ1, TPAH3UCTOP, POTOANOM, CBETOINO/, TallbBaHUKA, paQUHUPOBAHUE MEH, BHIIIIIABKA AJIFOMUHMUSL, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 2nekTposnsza Papases.

HckpoBoii pa3psii 1 IpOBOJANMOCTb BO3/1yXa.

CpaBHeHHE POBOIMMOCTH METAIIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKkmuxym.

Habmtonenue snexTpoinusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEePUCTUKH AHO/IA.

Du3nyecKuil NPaKTHKYM.



CriocoObl m3MepeHus: (U3UYECKUX BEIWYMH C HCIOJIB30BAHWEM AaHAJIOTOBBIX W IHU(POBBIX H3MEPUTEIbHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYMKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTEIIbHBIE IIOIPEIIHOCTH U3MEpEHUH (pr3ndeckux BeauunH. OLeHKa IpaHull OrPeHOCTEH.

[IpoBeenne KOCBEHHBIX U3MEPEHUI, UCCIETOBAaHUN 3aBUCMOCTEN (PU3UUECKUX BEJIWYHH, MPOBEPKA MPEIIOKEHHBIX THIIOTE3 (BBIOOP U3 pador,
OIMCAHHBIX B TEMAaTHUECKUX pa3/ienax «YUeHUUECKUH 3KCIIEPUMEHT, 1a00opaTopHble pPadOThl, IPAKTUKYM).

Me:xnpeameTHbie CBSI3H.

N3yuenne kypca ¢puszuku yriyoaéHHoro ypoBHs B 10 kiacce ocylecTBIseTCs ¢ yU4ETOM COAEP KATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMu
MaTEeMaTHKH, OMOJIOTHH, XUMHUH, T€OTpapuu U TEXHOJIOTHH.

Meosicnpeomemnole NOHAMUA, CEA3AHHbBIE C UYUEHUEM MEmO006 HAYYHO20 NO3HAHUA: SBIICHHE, HayuyHbId (hakT, rumnoresa, (Qusnyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HaOII0eHUE, YKCIIEPUMEHT, MOJICIMPOBAaHUE, MOJAEb, U3MEPEHHUE, TIOIPEIIHOCTH M3MEPEHUN, U3MEPHUTEIbHbBIE TPUOOPHI,
nudposas mabopaTopus.

Mamemamuka: penieHre cUCTeMbl ypaBHeHUWH. JluHeilinas ¢yHkums, nmapabona, rumepbona, ux rpadukd U cBoicTBa. TpuroHOMETpHUYeCcKHUe
(GYHKLIMU: CHHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. BEKTOPBI M UX MPOEKIMU Ha OCU KOOPHMHAT, CJIOKEHHUE
BEKTOPOB.

Buonozusa: vexanudeckoe JBUKEHUE B JKUBOM mpupone, Iuddy3us, ocMoc, TEII00OMEH J>KHMBBIX OpPraHU3MOB, TEIIOBOE 3arps3HEHUE
OKpY’KalomIel Cpenpl, YTHJIN3alUs OHMOOPTaHMYECKOTO TOIUIMBA JUISI BBIPAOOTKH «TEIUIOBOW» M AIIEKTPOIHEPTHH, NMOBEPXHOCTHOE HATSIKCHUE W
KaIllWJUISIPHBIE SIBJICHUS B IPUPOJIE, SJICKTPUUECKUE SIBICHUS B )KUBOM MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHUE aTOMOB W MOJEKYJ, MOJIb BEIECTBA, MOJIApHAs Macca, MOJy4yeHHE HaHOMaTepHasioB,
TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH M ra3oB, KUIKUE KPUCTAILIBI, JEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALIMS,
rajibBaHUKa, EKTPOHHAsI MUKPOCKOTIHSL.

TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeobpazoBaHue JABMXKEHHUN C HCIOJIb30BAHUEM MEXAaHU3MOB, YYET CYXOro M JKUJIKOIO TpPEHHS B TEXHHMKE, CTaTUYECKHE
KOHCTPYKLMHU (KPOHIUTEHH, peméryaTble KOHCTPYKIMH), UCTIOIb30BaHUE 3aKOHOB COXPAaHEHMS MEXAaHUKU B TEXHUKE (TUPOCKOI, BOJOMET U JApYrue),
JBUTATEIb BHYTPEHHEIrO CropaHusi, mapoBasi TypOuHa, ObITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJOTUH IOJIyYE€HUSI COBPEMEHHBIX MaTepUaloB, B
TOM 4YHUCII€ HAHOMATEepPHaJOB, W HAHOTEXHOJOTMM, OHJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE HIIEKTPONPUOOPOB, Tra3opa3psIHble JIaMIIbI,
MIOJIYTIPOBOJIHUKOBBIE IPUOOPHI, TaIbBaHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe noie.

B3anmoneicTere MOCTOSHHBIX MArHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHoe nosie. BeKTop MarHuTHOW UHAYKUMH. [IpuHumn cynepnosuuuu
MAarHUTHBIX MMoJied. JIMHUY MarHUTHON MHIYKIIHH.

MarauTtHoe 1moJe MPOBOJHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKK U KPYroBOTO BUTKa). ONbIT Dpcreaa.

Cuna Amriepa, e€ HampaBJICHUE U MOYJIb.

Cuna Jlopenna, e€ HarpaBlIeHHE U MOAYIIb. J|BHKeHHE 3apsKEHHOM YacTUIBI B OJHOPOJHOM MarHUTHOM 1osie. PaGora cumsl Jlopenia.

MaruuTHOe noJie B Beniectse. DeppoMarHeTuky, mapa- U TMaMarHeTUKH.



TexHnueckue yCTpOICTBA M TEXHOJOTMYECKHE IIPOLIECCHl: MPUMEHEHHME ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETP,
JIEKTPOABHUraTeNb SIkoOu, yCKOPUTEIH 31€MEHTapHBIX YacTHULL.

Jemoncmpayuu.

KapTuHa JIuHUI HHAYKIUY MarHUTHOTO HOJIS ITOJIOCOBOTO U MOAKOBOOOPA3HOI0 MOCTOSHHBIX MarHUTOB.

Kaprrna nuHui MarHUTHOM MHIYKLIMHU 11OJIS JJIMHHOTO MIPSIMOTO ITPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOI'O IIPOBOJIHMKA, KATYIIKU C TOKOM.

B3aumopneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

Habnronenue nBrKeHUs MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMnO NefCcTBUS AIIEKTPOU3MEPUTENIEHOTO IPUOOPA MAarHUTOIIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomol, nPAKMUKYM.

HccnenoBanue MarHUTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue NeMCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amnepa.

W3ydyeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. dnekmpomaznumnan uHOYKUUA.

SIBnenue anexTpoMarHuTHON MHAYKUMU. [ToTok BekTopa MarHuTHON MHAYKIMU. DJ]C MHIYKIMHU. 3aKOH JIEKTpOMarHuTHOM uHaykuuu Papanes.
Buxpesoe anexrpuueckoe noie. Toku Dyko.

O/1C uHAYKIMU B IPOBOAHUKE, IBUKYILIEMCS] B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpasuio JleHua.

WNuaykruBHOCTh. KaTylika MHAYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKa. SIBneHue caMonHayKuuu. 31C caMOMHIYKIIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHnuyeckue ycTpolcTBa M TEXHOJIOTMYECKHE MPOLECCHI: MHAYKIMOHHAS I1€4Yb, COJIEHOMJ, 3allluTa OT JJIEKTPU3aLUU TEl IPHU JBHKEHUU B
MarHMTHOM MOJI€ 3eMIIH.

Jemoncmpayuu.

Habntoienue sBiaeHUs 3J€KTPOMAarHUTHOM MHYKIUH.

Hccnenosanue 3aBucumoctu 3/1C MHAYKINK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.

[IpaBumno JleHna.

[Tanenue Maruura B aJJlOMHUHHMEBO (MeIHOI) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUIIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

HccnenoBanue siBIE€HUS 2IEKTPOMarHUTHOM MHYKIUH.

OnpeneneHne NHAYKIMA BUXPEBOIO MarHUTHOTO MOJIA.

HccnenoBanue siBIEHNS CAMOMHYKIIMH.



COopka MozIesH IEeKTPOMarHuTHOT'O TeHepaTopa.

Paznen 5. Kosie0anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.

I'apmonunueckue konebanus. KuHemaruueckoe M IMHAMHYECKOE ONMCAHHE. DHEPreTHMYECKOE ONMHMCAaHUE (3aKOH COXPAaHEHHS MEXaHWYEeCKOH
SHEepruM). BeIBo JMHAMHYECKOTO ONMKUCAaHUs TAPMOHUYECKUX KOJICOaHUI U3 UX SHEPTeTUYECKOro U KUHEMAaTHYEeCKOT0 OMMCAHMUS.

Awmmmntyna u ¢asa konebanuid. CBsi3b aMIUTATY bl KOJICOAHUI NCXOJHOW BETHYMHBI C aMIUTUTYIaMH KoJieOaHuil €€ CKOPOCTH U YCKOPEHHS.

Ilepuog u wyacrota konebanuid. Ilepmom Manbix CBOOOJHBIX KOJEOAHMI MaTeMaTHYeCKOro MasTHHKa. llepros cBOOOIHBIX KoJeOaHMIA
MPY>KUHHOTO MasITHUKA.

[Tonstue o 3aryxaroux kKosiebaHusx. BeiHykneHHble koneOanusi. Pesonanc. PesonancHas kpuBas. BnusiHue 3aTyxaHusi Ha BUJ PE30HAHCHOM
KpUBOH. ABTOKOJIE0aHUSI.

TexHuyeckue ycTpoiCcTBa U TEXHOJIOTUUYECKHE MPOLIECCHl: METPOHOM, Yachl, Kayelld, My3bIKallbHbIE HHCTPYMEHTHI, ceilicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABHKEHUS.

Habnronenne He3aBHCHMOCTH TIEPHO/Ia MANIBIX KOJIEOAHUH Tpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarommx KoueOaHU U 3aBUCUMOCTH Mepro/ia CBOOOAHBIX KOJeOaHU OT COMPOTUBIICHUSI.

HccnenoBanne xoneOaHWil Tpy3a Ha MAcCHBHOM NpPYKHHE C IeNbI0 (POPMHUPOBAaHUS TMPEICTaBICHUA 00 HICATbHOW MOJCIH TPYXKUHHOTO
MasTHHKA.

3aKOH COXpaHEHMsI SHEPTUHU IIPU KojIeOaHUsAX rpy3a Ha MpYyKUHE.

HccnenoBanue BEIHYXKICHHBIX KOJeOaHUH.

Ha6mronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuosia cBOOOAHBIX KOJEOAHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJla B X0Jie KoleOaHui Ha yIIpyroM MojBece.

N3ydeHue qBUKEHHSI HUTSHOTO MasiTHHUKA.

[IpeoOpa3oBaHue SHEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOMINX KoieOaHuil.

HccnenoBanue BEIHYXKICHHBIX KOJI€OaHUH.

Tema 2. dnexmpomazcnummnoie Konedanus.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KoJeOaHUS B HAeaTbHOM KosebarteabHOM KoHType. Popmyna Tomcona. CBs3b
aMIUTATY/IbI 3aps/ia KOHAEHCAaTOpa C aMILTUTYJOM CHJIbI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHUsI PHEPTUH B UJCAIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxarolye JIeKTPOMarHuTHbIe KoseOaHus. BeIHYX/IeHHBIE AJIEeKTPOMarHuTHbIE KoJIeOaHusl.

IlepemenHbIil TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE M JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HANpPsDKEHUS NMPH pa3iuyHoi (opme
3aBHCHMOCTH IIEPEMEHHOT0 TOKAa OT BPEMEHHU.

CuHyconganbpHbIi NepeMEHHBIN TOK. PE3ucTop, KOHAEHCATOP U KaTylllKa MHAYKTUBHOCTH B LIENIN CUHYCOMIAJIBbHOTO IIEPEMEHHOI0 TOKA. Pe3oHaHC
TOKOB. Pe30HaHC HanpsHKeHUM.

Wneanbublil Tpanchopmatop. [IponsBoacTBo, nepenava u noTpedIeHHE IEKTPHUECKON YHEPTUH.



DKOJIOTMYECKHE PUCKU IIPY IPOU3BOJCTBE 3IEKTporHEpruu. KynbTypa ncronb30oBaHusl 3JEKTPOIHEPTHH B IOBCEAHEBHON KU3HHU.

TexHu4eckue ycTpoicTBa U TEXHOJIOTMYECKHE MPOLIECCHI: 3JIEKTPUUECKUN 3BOHOK, FT€HEPATOp NMEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBHCUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUI OT MHYKTUBHOCTH ¥ €MKOCTH KOHTYpa.

OcorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOMMX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mopeinb 37eKTpOMarHuTHOrO0 reHepaTopa.

BrIHyX1€HHBIE CHHYCOHIaTbHbIE KOJIEOaHMUS.

Pesucrop, karynika MHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH U KOHJIEHCATOPA.

YCTpoiCTBO M MPUHLIKIT AeWCTBUS TpaHchopmaropa.

Mogenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

Nzydenne Tpanchopmaropa.

HccnepoBanue nepeMeHHOro TOKa 4epes3 MocieI0BATENbHO COEIMHEHHBIE KOHAEHCATOP, KATYIIKY U PE3UCTOP.

HaGnronenune 37eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbBLE G0JIHDL.

MexaHnuecknue BOJHBI, YCIOBHSA MX paclpocTpaHeHus. llomepeunsie M mponosibHble BOJIHBL. Ilepuon, CKOpOCTh pacnpocTpaHEHHWs W JIIMHA
BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJIH: OTpaKEHUE, IIPeJIoMIIeHUE, HHTep(epeHus U udpaKius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3JIYy4EHHs SJIEKTPOMarHUTHBEIX BOJIH. B3auMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KEHUE, IPEIIOMIICHUE, TOSpU3aliusl, UHTepPepeHus U AUppaKius.

[Ikana 3eKTpoMarHUTHHIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI pauOCBA3U U TeNIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue ycTpoHCTBa M MPAaKTHUECKOE MPUMEHEHHE: My3bIKallbHble HHCTPYMEHTHI, pajap, paJluonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH,
CBY-neus, ynbpTpa3ByKOBast JUarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpaHEHHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

Konebmtonieecs Te10 kKak MICTOYHUK 3BYKa.

3aBHCUMOCTbD JIJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue narepdepeHunu 1 Jupakiini MEXaHHYeCKUX BOJIH.

AKYCTUYECKUH PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.



HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTYIOM U 4acTOTOM KOJIeOaHHiA.

HccnenoBanue cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpasKeHUE, MpeoMIIeHHE, oisapu3anus, tudpakuus, nHTephepeHIms.

Oo6HapyxeHne HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TYICHHIA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKym.

N3yuenune napameTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonnHeHOE pacipoCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyd cBera. ToueyHbI ICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHune n3o0pakeHuit B Iuiockom 3epkaie. Chepudeckre 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MpeNOMIICHUs CcBeTa. AOCONIOTHBIM mMokazaTtens mpenomiieHus. OTHOCUTENBHBIN IMOKa3aTenb MpeIoMIICHUS.
IToCTOSIHCTBO 4aCTOTHI CBETA M COOTHOILLIEHHE JUIMH BOJIH IIPU MEPEX0/1€ MOHOXPOMAaTUYECKOTO CBETA YEPE3 TPAHMILY pa3jiena IBYyX ONTHYECKUX Cpell.

Xon nyueit B nmpusme. Jucnepcust ceera. CiaoxKHBIHM cocTaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoJaHOro BHyTPEHHErO OTPaKEHMS.

Cobuparone U pacceuBaromue JUH3bL. ToHkas juH3a. DOKYCHOE PACCTOSIHHE W ONTHUYECKas CUJIa TOHKOW JMH3BL. 3aBHCUMOCTH (POKYCHOTO
paccTosiHUs TOHKOU c()epruecKOl JIMH3bI OT €€ Te€OMETPUHU U OTHOCUTEJIBHOIO IIOKA3aTels IPETOMIICHUS.

dopmyJiia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xog Jty4a, MpOIIeANIEero JIMH3Y MOl IPOU3BOJIBHBIM YIJIOM K €€ IIaBHOW onTudeckoi ocu. [loctpoeHune n300pakeHuii TOYKU U OTpe3Ka MpsiMoil B
cobuparommx
Y PaCCEMBAIOIINX JIMH3aX U UX CHUCTEMAX.

OnTuueckue nmpubopsl. Pazpemarorniast ciocoOHOCTh. ['11a3 Kak onTU4eckas cucrtema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Matepdepenius cera. KorepeHTHbIE HCTOYHUKH. Y CTIOBHS HAOTIOCHIS MAaKCUMYyMOB U MUHUMYMOB B MHTEep(EepEeHIIMOHHOM
KapTHUHE OT JIByX KOT€PEHTHBIX UCTOYHUKOB. [Ipumeps! kitaccuuecknx UHTEpHEPEHIITMOHHBIX CXEM.

Hudpakus ceera. J(udpakunoHHas pemérka. YclIOBHE HAONIONCHUS TIABHBIX MAaKCUMYMOB MPH MaJeHUH MOHOXPOMATHUYECKOTO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHudeckue yCTpOWCTBA M TEXHOJIOTHYECKHE TPOIECChl: OYKM, JyIa, MEPHUCKON, QoToamnmapar, MHUKPOCKOI, MPOCKIIMOHHBIA arapar,
MIPOCBETIICHUE ONTHKH, BOJOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTpaKEHUS CBETA.

HccnenoBanue npesioMiaeHus CBETa.

Habmtoienne moaHOro BHYTPEHHEro oTpakeHus. MoJienb CBeTOBO1a.

HccnenoBanue xoa CBETOBBIX MTyYKOB Yepe3 INIOCKONAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300paeHU B TUH3AX.

Moaenu MUKpPOCKOIIA, TeIECKOMa.

Habmonenue untepdepeHIm cera.

Habuntoienue 11BeTOB TOHKUX TIEHOK.

Habmtonenue nudpaxnuu cera.



W3yuenne qupakinOHHON PEIIETKH.

Ha6mronenue audpakiinOHHOTO CIEKTpa.

HaGmonenue aucrepcuu cBera.

HabntoneHue nomnsipuzanuu cBeta.

[IpumeHneHue noIIpoOUI0B JIUIsl U3yUEHUSI MEXaHUYECKUX HAIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3mepenue nokasaresns nIpeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO paCCTOSIHMSL OT BELIECTBA (Ha MPUMEPE KUAKUX JIMH3).

H3mepenne pOKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIUH3.

[Tonmyyenue n300pa>keHHs B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tonyuenne n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKONIUYECKUX CUCTEM.

Habnronenune nudpaknuu, nHTEpYEpeHINN 1 MOISPU3ALUU CBETA.

N3ydeHue nossipu3anuu CBETa, OTPAKEHHOIO OT IOBEPXHOCTU JUAJIEKTPHKA.

W3zyuenne naTephepeHnn Ja3epHOro N3TYIeHUS Ha IBYX LICISX.

Habmtonenue nucnepcum.

HaGmonenue u uccnenoBanue TuGpakiimOHHOTO CIIEKTpA.

W3mepenue 1IMHbI CBETOBOW BOJIHBI.

[Tonydenune cekTpa U3JIy4yeHus: CBETOMO0/1a IPU MTOMOIIHU AUPPAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. [10CTynaThl crienMaabHON TEOPUHA OTHOCUTEIIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOI uHTepBai. [IpeobpazoBanus Jlopenua. ¥Ycnopue npuuMHHOCTH. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTHU. 3aMe IeHne
BPEMEHH U COKpAILIEHUE JITTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl € 3HEpPTUel U UMITYJIbCOM PEISITUBUCTCKOMN YaCTHUIIbI. DHEPTUS TIOKOS.

TexHnyeckue ycTpoiCcTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: CITYTHUKOBBIE IPUEMHUKH, YCKOPUTENH 3apsKEHHBIX YaCTHLI.

Y4eHnueckuit IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, IPAKTUKYM.

OmnpeneneHne UMITYJIbCA U SHEPTHU PEISTUBUCTCKUX YacTHIl (1o (oTorpadusiM TPEKOB 3apsKEHHBIX YaCTHI] B MATHUTHOM TI0J1E).

Paznen 7. KpanroBas ¢pusuka.

Tema 1. Kopnyckynapno-6onnoeoit oyanusm.

PaBHOBeCHOE TerioBOE M3MyUeHre (M3TydeHne a0COMIOTHO Y€pHOTO Tena). 3akoH cMmenienus Buna. ['unoresa [lnanka o kBaHTax.

@®OTOHBL. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. OnbiTet A. I'. CtoneroBa. 3akonsl hoTodddekra. YpaBuenue DitHmreiHa s hotodddekra. «KpacHas rpanuia» Gpororddexra.

JlaBneHue cBera (B YaCTHOCTH, JaBJICHME CBETa Ha aOCOJIOTHO IOTJIOMIAIONIYI0O M a0CONIOTHO OTPaKaloIyl MOBepXHOCTh). OmbiThl 1.
H. JleGenena.

BonnoBsle cBoiictBa wactun. Bomubl ne bpoitnsa. Jnuna BomHbl e bpoiins u pa3mepsl 061acTH JOKaNU3alMM JIBMKYLIEHCS YacCTHILIBI.
KopmyckynsipHo-BoTHOBOM gyanu3M. J(udpakiys 371eKTPOHOB Ha KPUCTAJIIaX.

Crnenuduxa n3mepenuit B Mukpomupe. CooTHomeHus: HeonpeaenéHuoctei I eitzendepra.



TexHuueckue yCTpocTBa M TEXHOJOTHYECKHE MPOIECCHI: CIEKTPOMETP, (OTOIEMEHT, (POTONATUYMK, TYHHEJIBHBIH MHKPOCKOI, COJHEYHas
Oarapesi, CBETOIUO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenue nocrossaaol [Inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSIKCHMUSL.

Tema 2. @uzuka amoma.

OmnbITHI IO MCCIEI0BaHUIO CTpoeHUs aToMa. [lnanerapHas mozens atoma Pesepdopaa.

[Toctynatel bopa. U3nydyenue u nornoieHne (OTOHOB MPHU MEPEXOJIE aTOMA C OJIHOTO YPOBHS YHEPTUU Ha JAPYTOH.

Bunel ciektpoB. CiEKTp ypOBHEHN HEPTUU aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHYXKJIEHHOE U3JTyueHue cBerta. Jlasep.

TexHuueckue ycTpoicTBa U TEXHOJOTMUECKUE MPOLIECCHI: CIIEKTPaIbHbIN aHaIU3 (CHEKTPOCKOIN), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogpens omnbita Pezepdopra.

Habntoienne nuHelyaThIX ClIEKTPOB.

Y CTpoiCTBO 1 AeHicTBHE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

Onpenenenye JJIMHBI BOJIHBI JIA3€PHOTO U3JIYUYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HalGmronenue nuHeiyaToro criekTpa.

HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPO/Ia M U3MEpEHHE MOCTOssHHON Punibepra.

Tema 3. Qusuxa amomHo20 A0pa u I1EMEHMAPHBIX YACMUY,.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apan sapa. MaccoBoe uuncino siiipa. M3oromnsl.

PannoaktuBHOCTB. Anb(a-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ["amma-usnyuenue.

3aKkoH paAMOaKTUBHOIO pacnaga. PaguoakTuBHbIE M30TONBI B ITpupoae. CBOMCTBA MOHM3HUPYIOIIETO U3Iy4YeHMs. BiusHue paguoakTUBHOCTH Ha
XKUBbIe opranu3Mel. EctecTBeHHbIN (oH n3nyueHus. JJozumerpus.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cunres suep. Anepusie peaktopsl. [IpobiieMbl ynpaBasieMoro TepMosIEPHOrO CHHTE3a. DKOJIOTMUECKHUE acTIeKThl
pa3BUTHSA AIEPHON SHEPTETUKH.

MeTobpl perucTpaluuy U UCCIEA0BAHUS FIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHble B3auMozecTBUsl. bapuonbl, me30Hbl M nentoHsl. lIpencraBnenne o CranmaptHoi Monenu. KBapk-IirooHHas MoOJENb
aIpOHOB.

®dusuka 3a npenenamu CtannapTHol Mojenu. TEMHass MaTepust U TEMHAs! SHEPIUSL.



EnuncTBO (Dm3nyeckoit KapTHHBI MUpA.

TexHuueckue ycTpolWcTBa U TEXHOJOTMYECKHUE MPOLIECCHI: TO3UMETP, KaMepa BuibcoHa, sAepHBIA PeakTop, TEPMOSIECPHBIM peakTop, aTOMHas
60oM0a, MarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAaKMUKyMm.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hOoTOTrpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomnieHus 6eTa-4acTUIl AIFOMHAHUEM.

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUUKH.

Dranbl pa3BUTHS acTpoHOMHH. [IpUKIagHOEe W MUPOBO33PEHUYECKOE 3HAYCHHE acCTPOHOMUU. [IpUMEHMMOCTh 3aKOHOB (DU3UKH IJII OOBSICHCHHUS
MIPUPOIBI KOCMHUUECKUX OOBEKTOB.

MeTo1bI acTpOHOMHYECKHX HccieoBaHni. COBPEeMEHHBIC ONTHYECKHUE TEIECKOIIBI, PAJIUOTEIIECKOIBI, BHEaTMOC(hepHas aCTPOHOMHS.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, X BUIUMOE ABH)KCHHUE.

ConneyHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHIa v 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. J(narpamma «CHeKTpaibHBIM KJIAaCC — CBETUMOCTBY. 3BE3/IbI TJIABHOM MOCIIEI0BATEIHHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» ISl 3BE3/ TJIABHOW MOCIEA0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOKICHUU U
sBomtonuu CoJiHIIA U 3BE3/]. DTarbl )KU3HU 3BE3].

Mnineunsiii [IyTe — Hama [Manaktuka. [lonoxxenue u nemxenue Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3zapsl. UEpHbIE JbIPbI
B sJIpax rajakTHK.

Bcenennas. Pacimpenne Beenennoil. 3akon Xa66ua. Pazberanue ranakruk. Teopus bonbiioro B3peiBa. PennkroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue naoniooenus.

HabGmonenuss 3BE3qHOrO HebOa HEBOOPYKEHHBIM TJIA30M C HCMIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN ISl OMPENENICHUS TOJOKCHHUS
HeOECHBIX 0OBEKTOB HA KOHKPETHYIO JAaTy: OCHOBHBIE cO3Be3/1ust CEBEPHOTO MOJYIIAPHUS U SIPKUE 3BE3IBI.

Habmonenus B Teneckorn JIyHbl, TUIaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3nyecKUuil MPAKTHKYM.

CrocoObl u3MepeHus: (PU3NYECKUX BEIUYUH C HCIOJB30BAHMEM AHAJIOTOBBIX U IHU(PPOBBIX H3MEPHUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX
JTATYMKOBBIX CUCTEM. AOCOFOTHBIE U OTHOCUTENIbHBIC TTOTPENTHOCTH U3MEPEHUH (hu3ndecKuX BennurH. OleHKa TPaHuUI] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHHM, UCCICOBAHUI 3aBUCUMOCTEH (DPU3MUECKUX BEIWYHH, TPOBEPKA MPEAIOKEHHBIX TUIIOTe3 (BBIOOP U3 paboT,
OMHMCAHHBIX B TEMAaTUYECKHUX pa3Jienax «YUYeHUIECKHi IKCIIEPUMEHT, J1a00paTOpHbIE PaOOTHI, TPAKTUKYM).

O0o0maromnee noBTopeHue.

O06o001menre u cucTeMaTu3aIus Coep KaHus pa3iesioB Kypca «Mexanukay, «MosekymspHas (pu3nka U TEpPMOJUHAMUKAY, «DIEKTPOIUNHAMHUKA,
«Konebanus u BONHBI, «OCHOBBI CIICIIUATBHON TEOPHH OTHOCUTENBHOCTHY, «KBaHTOBas Pu3nka», « ITEMEHTH aCTPOHOMUU U aCTPOPHUIUKI».

Ponp gusukm u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIMAIIBHOM M ITUYECKON cepax AeSTeIbHOCTH YeOBEKa, POJIb U MECTO
(U3HUKN ¥ aCTPOHOMUU B COBPEMEHHOH HayYHON KapTHHE MHpa, 3HAYCHHE OMUCATeNIbHON, CUCTEMATU3HPYIOIIEH, 00BICHUTEILHON U MPOTHOCTHYECKON
byHKIMA GU3MUECKO TEOPHH, posib GU3NUECKON Teopur B POPMHUPOBAHUHU MPEACTABICHUN O (PU3NUECKON KApTUHE MHUPA, MECTO (PU3HMIECKON KapTHHBI
MUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O PUPOJIE.



MexnpeamerHblie CBA3H.

W3zyuenune kypca ¢pusznku yriryOonEHHOTO YpoBHsS B 11 Kitacce OCyIIeCTBISETCS C YYETOM COJEPKATEILHBIX MEXKIPEJAMETHBIX CBSI3€H ¢ Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnusle NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMO006 HAYUHO20 NO3HAHUA: SBICHUE, HAYYHBIH (akT, rumoresa, (uznyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HaOII0eHUE, SKCIIEPUMEHT, MOJCIMPOBAaHIE, MO/IEb, U3MEPEHHE, MOTPEIIHOCTH W3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI,
nudposas maboparopus.

Mamemamuka: pelieHHe CHUCTEMBbl ypaBHEHUH. Tpuronomerpuuyeckue (YHKIHMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPBHI M WX MPOEKIWU HAa OCH KOOPIWHAT, CIOXEHHE BEKTOPOB. [IpOM3BOIHBIC AJIEMEHTAPHBIX (DYHKIWH.
[Tpu3Haku mo100us TPEYTONIBHUKOB, ONPEACTICHHIE TUIOIAAN TUIOCKUX (QUTYp U 00bEMa Tel.

Buonozus: >nekTpruyuecKue SBJICHUS B )KHBOW MPHUPOJIE, KOJICOATEIBHBIC IBIKCHHS B XKHUBOW MPHUPOJIC, IKOJOTHUECCKUE PUCKH TIPU MPOU3BOICTBE
AJIEKTPOIHEPIUH, HIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOMIEH CPeNbl, YIbTPa3ByKOBas JTUATHOCTUKA B MEAWLIMHE, ONTHUYECKUE SIBICHUS B JKUBOM
MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB W MOJIEKYJ, KPHCTAIMYECKash CTPYKTypa TBEPIBIX Tell, MEXaHH3Mbl 00pa30BaHUS KPHCTALUTMYECKOW PpemETKH,
CIIEKTPAJIbHBIN aHAIU3.

T'eozpaghus: marHuTHBIC TTOJTIOCA 3EMITH, 3JICKH MarHUTHBIX Py, (POTOCHEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

TexHnonozus: NIpUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JICKTPOMArHUTOB, JIEKTPOJBUraTeNb SIKOOM, TeHEpaToOp MEePEeMEHHOTO TOKA, MHIYKIIMOHHAS
1edb, JJMHUAMU SIIEKTPOIepeaay, dJeKTPOABUTaTeNb, paap, paAUONPUEMHHIK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus, ynbTpa3ByKoBasi IUarHOCTHUKA B
TEXHUKE, MPOCKIIMOHHBIN aImapar, BOJOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBBIC NMPUEMHHKH, siFCpHAs SHEPreTHKAa W DKOJOTHUYECKHUE
ACIIEKThI €€ pa3BUTUA.

[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  [MPOTPAMMBI 110 ©®U3UKE HA  YPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUAIIMYHOCTHBIE PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE pe3yJbTaThl OCBOGHUS YyueOHOro mnpeamera «PHU3MKa» JOJKHBI OTpakaTb TOTOBHOCTb U CHOCOOHOCTh OOYYarOLIMXCS

PYKOBOJICTBOBAThHCSI C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIIUEH JTUYHOCTU, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOCKIICHUM,
COOTBETCTBYIOLINX TPAJAULUOHHBIM IIEHHOCTSM POCCHUHCKOro OOINECTBa, PACHIMPEHHE >KU3HEHHOI'O OMNbITa U OIbITAa JIEATENHOCTH B Ipolecce
peanu3anuy OCHOBHBIX HAIllPpaBJICHUI BOCIIUTATEIbHOMN AE€ATEIBHOCTH, B TOM YUCJIE B YACTH:
rPaXKAAHCKOI0 BOCIIMTAHHSA:

c(OPMUPOBAHHOCTH IPAKIAHCKOM MO3UIIMK 00YYaIOIErocsl Kak akTUBHOTO M OTBETCTBEHHOT'O UJI€HA POCCUICKOro OOIIEeCTBA;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAHUCTHUECKUX U IEMOKPAaTHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESTENbHOCTh B MHTEpecax Ipa)kJaHCKOro OOIIecTBa, y4acTBOBaTh B CaMOYIPABJICHUU B 00pa3oBaTeIbHOMN
OpraHu3alNy;

YMEHHUE B3aHMOICHCTBOBATH C COLIMATIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSMH U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATEIbHOCTH.
NATPHOTHYECKOr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTH POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:



c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OLIEHUBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIC B ACATCIIbHOCTHU y‘-IéHOFO;

OCO3HaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OYyyIIEro.
3CTETHYECKOr0 BOCIIMTAHMSA:

JCTETUYECKOE OTHOILIEHUE K MUPY, BKJIFOUYAsi 3CTETUKY HaAyYHOTO TBOPYECTBA, IPUCYILETro (PU3NUECKON HayKe.
TPYAOBOI0 BOCIIMTAHHUSA:

UHTEpEC K pa3iMyHbIM cdepam NpoPecCHOHATBHON IEsITEeIbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3MKOM M TEXHUKOW, yMEHHE COBEpILIATh
OCO3HaHHBIN BBIOOP OyayiIeil mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KIU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 00JIaCTH (PU3MKH HA MPOTSKEHUN BCEH KHU3HHU.
IKOJIOTNYeCKOr0 BOCIIMTAHMUSA:

Cc(OPMHUPOBAHHOCTh KOJIOTMUYECKON KYJIbTYpPbI, OCO3HAHHUE IT100aIBHOTO XapaKTepa SKOJIOTHYECKUX MPpooiieM;

IJIJAHUPOBAHUE U OCYILECTBICHUE ICUCTBUI B OKPYXKAIOILIEH CPeie HA OCHOBE 3HAHMS LIEJIEW YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIpeHue onbITa JesITeIbHOCTH SKOJIOTUYECKOM HalpaBIeHHOCTH Ha OCHOBE UMEIOLIMXCS 3HAHUH 110 (U3UKE.
LHEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKHU;

OCO3HAaHHUE ICHHOCTH H&y‘IHOﬁ ACATCIBbHOCTH, TOTOBHOCTh B IMPOLIECCE HU3YUCHUSA (1)I/I3I/IKI/I OCYHICCTBJIATL NPOCKTHYIO W HCCICIOBATCIILCKYIO
JesTeIbHOCTh HHAUBUYAIBHO U B TPYIIIE.
METAINIPEIAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YU4eOHbIC NeHCTBUS
Ba3zoBblie oruyeckue aeiicrBus:

CaMOCTOSITENIbHO (POPMYITUPOBATh U aKTYaJIM3UPOBaTh MPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIpEeEIIATh NN JAESITeIbHOCTH, 3aJjaBaTh MapaMeTPhbl U KPUTEPUH UX TOCTUIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3HUECKUX SBICHUSAX;

pa3pabaThIBaTh TUIaH peIeHUs MPOOJIEMbI ¢ YIETOM aHAIU3a UMEIOIINXCSI MAaTePUATTbHBIX U HEMAaTepUaIbHbBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLEHUBATh PUCKH MTOCIIEICTBUI NEATEIbHOCTH;

KOOPAWHHUPOBATH U BBINIOJIHATH pa60Ty B YCIIOBUAX pCAJIBHOT'O, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMO}IeﬁCTBHﬂ;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.
Bba3zoBble uccienoBareibckue 1eiCTBUSA:

BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHI U METOAaMU (PU3NUECKOM HAyKH;

BIIQJIETh HABBIKAMHU Yy4EOHO-MCCIIEOBATEIILCKOH H TPOEKTHOW JEATENHPHOCTH B 0OO0JacTH (PU3WKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB peIIeHus 3a/1a4 (PU3MUECKOro COJEpKaHU, TPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHHUS;

BJIAZACTh BUAAMU JCATCIBbHOCTHU IO IMOJTYYCHHIO HOBOI'O 3HAHUA, €TO MHTCPIPETAINHU, npeo6pasoBaHm0 U IPUMCHCHUIO B Pa3JIMYHBIX y‘IG6HBIX
CUTYyallUsX, B TOM YHUCJIE IPU CO3/1aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (DPUBHKH;

BBIABJIATE TPUYUHHO-CIICACTBCHHBIC CBA3HM W AKTYAJIUM3UPOBATH 3aJa4dy, BBIJIBUI'aTb THUIIOTE3Y eé peuiCHusd, HAXOIUTb ApTYMCHTBI JId
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh apaMETPbl U KPUTEPUH PELLICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ PEIEHUs 3a/laul Pe3yibTaThl, KPUTUYECKHU OLIEHUBATh X JAOCTOBEPHOCTb, IIPOTHO3MPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;



CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHOMN IEATEIFHOCTH, B TOM YHUCJIE IPU U3YUYCHUN (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEJyIaraTb OPUTMHAIBHBIE TOAXOAbl U PEIICHNUS;

CTaBUTb IPOOJIEMBI U 33]aUHl, JOIYCKAIOIUE aJbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HaBbIKAMU NOJY4YeHUs HH(POpMALUU (PU3MUECKOTrO COJIEpKaHUsl U3 UCTOUHUKOB PAa3HBIX TUIIOB, CAMOCTOSATENIBHO OCYIIECTBIATh MOUCK,
aHaJIN3, CUCTEeMATU3aIlI0 1 HHTEPIPETANIO HHPOPMALIUU PAa3IMYHBIX BUJIOB U ()OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

HCIOJIb30BaTh CPEICTBA HMH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTUH B pEHIEHUMM KOIHUTHUBHBIX, KOMMYHHUKAaTHBHBIX H
OpraHU3alMOHHBIX 3aJ1a4 C COOJIOJEHHEM TPeOOBaHUI IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pECYypcoCOepexeH s, IPABOBBIX U ITHUUYECKUX
HOPM, HOPM HH(POPMAITMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJAEp)KaHMs B pa3iMyHbIX (opMmaTax ¢ yuy€TOM Ha3Ha4deHHs MH(OpMaIMM U LeIEeBOM ayAuTOpUH, BbIOUpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aL1H.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIC 1eliCTBUA:

OCYIIECTBIISATH OOIIEHHNE HA YPOKaX (DU3UKH U BO BHEYPOUHOH 1S TEILHOCTH;

pacro3HaBaTh MPEIIOCHUIKA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUAYAbHON pabOThI;

BBIOMpATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBUM ¢ yUETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KA0Tr0 WieHa KOJIJIEKTUBA;

IIPUHUMATD LIEIH COBMECTHON AEATEIbHOCTH, OPraHU30BbIBaTh U KOOPIMHUPOBATh JAEUCTBUA IO €€ JOCTHXKEHHIO: COCTABJIATH IIaH IEHCTBU,
pacnpenensaTh pojau ¢ yuéTOM MHEHUH yYaCTHUKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXJIOTO0 YYaCTHUKA KOMaH bl B OOIIMN pe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSIM;

IpeasaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJIEH C MTO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILLIECTBIATh MO3UTUBHOE CTPATETMUECKOE TIOBEJACHHWE B PA3JIUYHBIX CUTYalUsX, MpPOSBIATh TBOPUECTBO M BOOOpakeHHE, ObITh
MHULUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENIBbHYIO AEATENbHOCTh B 007acTH (DU3MKM M aCTPOHOMMH, BBIIBIATH IMPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENTbHO COCTAaBJIATh IUIAH pPELIeHHs pPACYETHBIX M KAueCTBEHHBIX 3ajlay, IJIaH BBINOJIHEHUS NPAaKTHYEeCKOH paboThl c ydéToMm
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIMTOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKHi y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMUA B 00JIACTH (PU3HUKH, TIOCTOSHHO TOBBIIATH CBOM 00pa30BaTENbHBIA U KYIbTYPHBIN
YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B 1€ TEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIETSM;

BJIQJICTh HABBIKAMH I103HABATEIbHON pe(ICKCHHM KaK OCO3HAHUS COBEPINAEMBIX JICHCTBUH M MBICIUTENIBHBIX MPOIECCOB, UX PE3yIbTATOB H
OCHOBAHHII;

MCIOJIBb30BATh MPUEMBI peIIEKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHWKCHHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKH.
B mporecce 1ocTikeHUs! TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrpaMMbI 10 (PU3HMKE JUIs YPOBHS CPEAHEr0 OOIIero oOpa3oBaHHsA Y O0yJaroIIUXCs
COBEPILIEHCTBYETCS IMOLMOHAIBHBIM HHTEIUIEKT, PEAIOJIaraloui chopMUpOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIHOCOOHOCTh IMOHMMATh CBOE JMOIMOHAIBHOE COCTOSIHHE, BUAETh HANPABJICHUS PA3BUTUS COOCTBEHHOM
SMOIIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOPETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBENICHHE, CIOCOOHOCTH aall THPOBATHCS K
SMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKITFOUAIONIEH CTPEMIIEHHE K TOCTI)KEHUIO IIETTH U yCIEXY, ONITUMU3M, HHUITUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXOIS
U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CMOCOOHOCTh IMOHMMAaTh SMOLMOHAIBHOE COCTOSIHHUE IPYTHX, YYHTHIBATH €r0 TIPU OCYIIECTBICHHU OOIICHHS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTPAaWBaTh OTHOUICHUS C JAPYTMMH JIFOJBMH, 3a00THUTBCS, TMPOSBISATH HWHTEPEC H
pasperiatbe KOH(QJIUKTHI.

INPEAMETHBIE PE3YJIbTATHI
K xoHnny ooyuenus B 10 knacce npeqMeTHbIE pe3yIbTaThl Ha YTIyOJIEHHOM YPOBHE JIOJIKHBI OTpa)xaTh c(hOPMUPOBAHHOCT y 00YHAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SIKOHOMHUYECKOH, TEXHOJIOTHUECKON, IKOJIOTMYECKON, COLMAIbHON M 3THUECKON cdepax AeaTeIbHOCTH Yel0BeKa, poilb
U MeCTO (U3HKHM B COBPEMEHHOW HAay4YHOW KapTHHE MHpA, 3HAYCHHE OMHCATEIIbHOW, CHCTEeMATH3UPYIOIIEH, OOBSICHUTETLHON M MPOTHOCTUYECKOU
¢byHKuni HrU3nYecKol TEOPUH — MEXaHUKH, MOJIEKYJISIPHOU (PU3UKU U TEPMOJUHAMUKHU, POJIb (PU3UUECKON TeOpUH B (POPMHUPOBAHUU NPEACTABICHUN O
¢buznveckoil kapTUHE MUPA;

pasnuyath yCJIOBHS MPUMEHUMOCTU Mojienei (pUu3nueckux Tesl U MpOoIeccoB (SIBJICHUI): HHEpLMaIbHas cucTeMa OTCYETa, aOCOIMIOTHO TBEPIOE
TeJo, MaTepualibHasi TOYKa, paBHOYCKOPEHHOE JBIKEHHE, CBOOOHOE MajieHne, abCOII0THO ynpyras nedopmanus, aOCOIOTHO YIPYroe U abCOIIOTHO
HEYNpyroe CTOJKHOBEHHWS, MOJIENM ra3a, >KUJIKOCTH U TBEPAOTO (KpUCTAIIMYECKOr0) TeNa, HAeadbHBbIH Ta3, TOUYEUYHBIH 3apsij, OJHOPOAHOE
ANEKTPUYECKOE T10JIE;

pasznuyaTh yCcIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IIOHUMATh BCEOOITUH XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh U OOBSICHATH MEXaHUYECKUE MPOIECCHl U SBICHUS, MCIOIb3YsI OCHOBHBIC MOJIOKECHHSI M 3aKOHBI MEXaHUKH (OTHOCHTEIHHOCTh
MEXaHMYECKOTO JBIKEHHUA, (OPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOIO JABMKEHMs, TpeoOpa3oBanus ["anumes uisi CKOPOCTH U MEepeMEIICHUs, 3aKOHbI
HeroTona, mpuHIun oTHOCUTENbHOCTH ['anuiesi, 3aKOH BCEMHUPHOTO TATOTEHUs, 3aKOHBI COXPAaHEHHS HMMIYJIbCa M MEXaHWYECKOW PHEpPruu, CBS3b
paboThl CHIIBI ¢ U3MEHEHUEM MEXaHHYECKON SHEpruu, YCIOBUS paBHOBECHUS TBEPAOIO Tela), MPU ATOM HCIOIb30BaTh MAaTEMaTHUECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3NYCCKUX 3aKOHOB: MpeoOpa3oBaHuii [ ammies, BTOPOTO U TPEThETO 3aKOHOB HBbIOTOHA, 3aKOHOB
COXPAaHEHHUS UMITYJIbCa U MEXaHUYECKOU YHEPTUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;

aQHAIM3UPOBATh M OOBSCHATH TEIUIOBBIC MPOIECCHl M SBIICHUS, WCIONB3Ysl OCHOBHBIE monoxeHuss MKT u 3akoHBI MOJICKYISIpHON (QU3UKH U
TEPMOJUHAMUKY (CBS3b JABJICHUS UICATBHOTO ra3a co CpeHel KHHETHUECKON SHeprueil TEerIoBOro JABMKEHUS M KOHIEHTpAUel ero MOJIeKyJ, CBSI3b
TEMIIepaTyphbl BELIECTBA CO CPEIHEH KMHETUYECKOM IHEPruei TEIIOBOTO JABUKEHUS €ro YacCTHll, CBA3b JABJICHUS MICAIBHOrO ra3a ¢ KOHIEHTpaluen
MOJIEKYJI U €ro TeMmIiiepatypoi, ypaBHeHue MenzeneeBa—Kianeiipona, mepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHHUS JHEPIHMH B TEIUIOBBIX
mpoiieccax), MpPU STOM MCIOJb30BaTh MAaTEMAaTHUUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHUMOCTH YypaBHEHHs MeHeneeBa—
Knaneiipona;

AQHATM3UPOBATh U OOBSCHATH AJIEKTPUUECKHUE SBJICHUS, MCIOJb3ysS OCHOBHBIC IMOJOKEHUS U 3aKOHBI AJIEKTPOJUHAMHUKHU (3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsa, 3akoH KynoHa, MOTeHLHAaIbHOCTh AJIEKTPOCTATUYECKOTO IMOJISI, MPUHIIUII CYNEPHO3UINN JIEKTPUUECKUX TOJCH, MpH 3TOM
yKa3bIBasi yCJIOBUSI MPUMEHUMOCTH 3akoHa KynoHa, a Takke MpakTUYECKH Ba)KHBbIE COOTHOIICHMS: 3aKOHBI OMa JIJIsl ydacTKa LEenu U JUIs 3aMKHYTOU
ANEKTpUYECKOi 1emnu, 3akoH Jxoyna—Jlenna, npasuna Kupxroda, 3akonst dapanes 11 31€KTpoIn3a);

OIMHMCHIBATH (PU3NICCKUE MPOIICCCHI U SIBIICHUS, UCTIOIB3YsI BEIMIMHBI: TIEPEMEIICHIE, CKOPOCTh, YCKOPEHHE, UMITYJIhC TEJIa ¥ CUCTEMEBI TeJl, CHJIa,
MOMEHT CHJIbI, JaBJICHUE, MOTCHINAIbHAS SHEPTUs, KHHETHYeCKas YHEPrHsi, MEXaHUUYEeCKasl SHEPTusi, paboTa CHIIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CUJia TSDKECTH, CHJIa YNPYTOCTH, CUJIA TPEHHs, MOIIHOCTh, DHEPTUs B3aMMOJICUCTBHS Tela ¢ 3emMii€il BOMM3M €€ MOBEPXHOCTH, DHEPTHs YIPYroi
nedopMaui TPYKUHBI, KOIWYECTBO TEIUIOTHI, aOCONIOTHAas TemIepaTypa Tena, paboTa B TEPMOJWHAMUKE, BHYTPEHHSS SHEPTUsl HICATbHOTO
OJIHOATOMHOIO ra3a, paboTa MJIealbHOIO Ta3a, OTHOCUTENbHAs BIaXXHOCTh Bo3ayxa, KIIJ] maeanbHOro TEmIOBOro ABUTATENsl; IJIEKTPUUYECKOE IOJIE,
HaIpsHKEHHOCTD DJIEKTPUUYECKOTO TMOJISI, HAMPSHKEHHOCTh MOJI TOUYEYHOTO 3apsija WM 3apsHKEHHOTO IIapa B BaKyyMe U B JM3JIEKTPUKE, MOTEHIIHAI
AJIEKTPOCTATUUECKOTO TOJIA, Pa3HOCTh MOTEHIIMAJIOB, SJIEKTPOABUKYIAS CHJIA, CHJIa TOKA, HANPsHDKEHHE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh
MIJIOCKOTO KOHJEHCATOpa, COMPOTUBIEHUE yYacTKa LIEMH C MOCIEA0BATENbHBIM U NapaJlJIeIbHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS HIIEKTPUUYECKOTO
0JIs1 KOHAEHCAaTopa;

OOBSCHATH OCOOCHHOCTH MPOTEKaHUS (DU3MUECKUX SIBICHUN: MEXaHMUYECKOE IBIKEHUE, TEIIOBOE ABM)KEHHE YaCTHUIl BEIIECTBA, TEIIOBOE
paBHOBecHue, OpOYHOBCKOE MBWXeHHE, Au(Qy3us, HCHapeHHe, KUIMEHWEe W KOHJCHCAIMs, ITUIABJICHHE W KPUCTAJUIM3AIUs, HaMpPaBIEHHOCTh
TEIIONEPEIauu, JIEKTPU3aLUs TeN, SKBUIIOTEHIIUAIBHOCTD IOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;

MPOBOJIUTHh HCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (DU3MYECKOW BEJIMYMHBI OT JPYrodl C HCIOJB30BAaHUEM NPSIMBIX W3MEPEHHH, MPU STOM
KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHPOBATh PE3YNbTATHI MOTYYCHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYMH B BHJE T'padUKOB C Y4ETOM aOCONMIOTHBIX
MOTPEITHOCTEW M3MEPEHUH, IeNIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHUS;

MPOBOANTHh KOCBEHHBIC M3MEpEeHHs (DU3MUECKUX BEIUYHH, TPU 3TOM BBIOMPATH ONTHUMAIBHBI METOJ M3MEPEHHs], OLICHUBATh aOCONIOTHHIE U
OTHOCHUTEJbHBIE TIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX NU3MEPEHUH;

MIPOBOAMTH OMBITHI TIO TPOBEPKE TMPEATOKEHHON THIMOTE3bl: IJIAaHUPOBATh OSKCIEPUMEHT, COOUpPATh JKCHEPUMEHTAIBHYIO YCTaHOBKY,
aHATM3UPOBATH TOJIYYCHHBIC PE3YJIBTATHI U JCJIaTh BBIBOJ] O CTATyCE MPEITI0KEHHONW THIIOTE3HbI;

coOMroaTh MpaBWyia OE30MacCHOTO Tpyda NpU TPOBEICHUH HCCICIOBAHUN B paMKax y4eOHOTO JKCIEPUMEHTa, MPAaKTHKyMa U Yy4eOHO-
MCCIIEIOBATENbCKON U MPOEKTHON AESITEbHOCTH C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYyI0BaHUS;



pemaTh pacu€THbIE 3a1a4H C SIBHO 33JJaHHOM M HESBHO 3alaHHON (DU3MYECKON MOJICIIBIO: HA OCHOBAHUH aHAJN3a yCIOBUS 00OCHOBBIBATH BBHIOOD
bu3MUECKON MOJIeNH, OTBEYAIOIeH TPpeOOBaHUAM 3a1auu, IPUMEHATh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJIAThl (PU3MUYCCKUX TCOPUH MpU
MCIIOJIb30BAHUU MAaTEMaTHUYECKUX METOJIOB PEIICHUS 3ajay, MPOBOAUTh PAcYEThl HA OCHOBAHHHM MMEIOIIMXCS JaHHBIX, aHAIU3UPOBATh PE3Y/IbTAThl U
KOPPEKTUPOBATH METOIbI PELICHHUS ¢ YIETOM TOTYUEHHBIX PE3yIbTaTOB,;

pelaTh Ka4ecTBEHHbBIC 3a/1aud, TPEOYOIUe MPUMEHCHUS 3HAaHUH M3 Pa3HbIX Pa3leioB Kypca QU3UKH, a TAK)KE WHTETPAllUU 3HAHUHN U3 IPYTUX
IpPEJMETOB €CTECTBCHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JOIMYECKYIO IETIOYKY PACCYXKICHHUN ¢ ONOPOil Ha M3ydeHHbIC 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nuecKre SBICHUS;

UCII0JIb30BaTh TEOPETUYCCKUE 3HAHHS 11 OOBSICHEHHS] OCHOBHBIX MPHUHIMIIOB PAa0OThI U3MEPHUTEILHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX TPOLIECCOB;

MPUBOIUTH TIPUMEPHI BKJIa1a POCCUICKHX U 3apyOS)KHBIX YUEHBIX-(DH3UKOB B Pa3BUTHUE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

aHAJIM3UPOBATh M OIICHUBATh MOCJICICTBUS OBITOBOW M MPOU3BOICTBEHHOM JEATSIBHOCTH YEIOBEKA, CBSI3aHHON ¢ (PU3MYECKUMHE MPOIECCAMHU, C
MO3HUIIMK 3KOJOTMYECKON 0€30MacHOCTH, MPEACTABICHUI O PAlMOHAIBHOM IMPHPO/IONOIB30BAHIH, a TAK)KE PasyMHOM HCIIOJIb30BAaHUM JOCTHIKCHH I
HAYKU U TEXHOJIOTHH IS TATbHEHIIIEr0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSATh Pa3IHyYHbIe CHOCOOBI paboThl ¢ MHPOpPMaILKell (HU3NIECKOro COJACPKAHUS C HCIOJIH30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, P 3TOM HCIIOJB30BATh COBPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTUHU IS MOUCKA, epepabOTKU U MPEIbIBICHUS YUeOHOW U HAyYHO-
MOMYJIAPHON MHPOPMAIIUH, CTPYKTYPUPOBAHKS M MHTEPIPETALUU HHPOPMALIUH, MTOJYUYCHHON U3 Pa3IMYHBIX HCTOYHMKOB, KPUTHUCCKU aHATU3UPOBAThH
MoJIy4aeMyro HH(GOPMAITUIO U OLICHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHMUH, TaK M HA OCHOBE aHAJIN3a HCTOYHHKA HH(POPMAIIHH;

MPOSIBJISITh  OPraHW3allMOHHBIE WM TO3HABATEJIbHBIE YMEHHS CaMOCTOSTEIBHOTO NPUOOPETEHUS HOBBIX 3HAHWUN B MPOIECCE BBIMOIHEHUS
MPOEKTHBIX U Y4eOHO-UCCIIEIOBATEIBCKUX PaboT;

paboTath B IPyIIE C UCIIOJHECHHEM PAa3IMYHBIX COIHAIBHBIX POJICH, MJIAHUPOBATh PaOOTY TPYIIILI, PAIIMOHATBHO PACHIPEICIATh IATCIILHOCTD B
HECTAaHIAPTHBIX CUTYAIIUSX, aJICKBATHO OLICHMBATh BKJIAJl KaXIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMON TIPOOIIeMBI,

MIPOSIBJISITH MOTUBAITHIO K OyayIiel mpoheCCHOHATBHON IEATEIbHOCTH 110 CIIEIHATLHOCTAM (PU3HUKO-TEXHUIECKOTO MPOdHUIIS.

K koH1y o6yuenus B 11 knacce npeIMeTHbIE pe3ybTaThl HA YIITYOJIEHHOM YPOBHE JIOJDKHBI OTpaXaTh COPMUPOBAHHOCT y 00yUarOIINUXCsl YMEHHUI:

MMOHUMATh POJb (PU3UKH B SKOHOMUYECKOW, TEXHOJOTHYECKOM, COIMAIbHOM M 3THUECKOW cdepax NesATEeTbHOCTH YEJIOBEKAa, POJIb U MECTO
(¢u3MKN B COBpEeMEHHON HAay4HOM KapTHHE MHUPA, POJIb ACTPOHOMHUHU B NMPAKTHUYECKOW JEATEIILHOCTH YeJIOBEKa M JalbHEHIIEeM HAayYHO-TEXHUYECKOM
pa3BUTHH, 3HAUEHUE OMUCATENBbHOM, CUCTEMaTU3UPYIOIIEl, 0ObSICHUTEILHON U MPOrHOCTUYECKOW (PYHKIMM (PHU3HUECKO TeOpUn — IMEKTPOAUHAMUKH,
CMEeLUAIbHON TEOPHUH OTHOCHUTENBHOCTH, KBAaHTOBOW (DM3UKH, pOSb (PU3UUECKOW TEOpUH B (HOPMUPOBAHUM MPEICTABICHUNA O (PU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUHN O IPUPOJIE;

pa3nauyath YCJIOBUS MPUMEHUMOCTH MoJesiell PU3NYEeCKUX Tell U MPOLEeCcCOB (SBICHUI): OHOPOIHOE AIIEKTPUUYECKOE U OJHOPOIHOE MarHUTHOE
0JI5, TAPMOHUYECKUE KOoIeOaHHs, MaTeMaTUYECKUI MasATHUK, UACATbHbBIN NPY>KUHHBIA MasTHUK, TAPMOHHUYECKUE BOJIHBI, UCaIbHBIN KoseOaTenbHbINH
KOHTYD, TOHKasl JINH3a, MOJEJIEN aTOMa, aTOMHOTO Sipa U KBAHTOBOM MOJIETHN CBETA;

pa3nuyarh yciaoBus (TpaHULBI, 00JACTH) IPUMEHUMOCTH (DPU3UYECKHX 3aKOHOB, IIOHMMATh BCEOOLINil XxapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHNYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBSICHATH IJNEKTPOMArHUTHBIC MPOIECCHl M SBJICHUS, UCIOJb3YS OCHOBHBIC IOJIOKEHHS M 3aKOHBI AJIEKTPOJAWHAMHUKH U
CIELMAIIbHOM TEOPUH OTHOCHUTENBHOCTH (3aKOH COXPaHEHMsI JJIEKTPUYECKOro 3apsiia, cuia Ammepa, cuia JlopeHua, 3aKoH 31€KTpOMarHUTHON



uHayknuu, npaBuno Jlenna, cBs3p DJ[C caMOMHAYKIIMM B AJIEMEHTE JSJICKTPUUECKON IEMU CO CKOPOCTHI0O W3MEHEHUS CHUIIBI TOKa, TOCTYJaThl
CIeIUaIbHON TEOPUU OTHOCUTEILHOCTH DHHIITEIHA);

aQHAIM3UPOBATh M OOBSICHATH KBAHTOBBIC TPOIECCHI W SIBJICHUS, WCIOJB3YS TOJOKEHUS KBAHTOBOW (u3uku (ypaBHEHHE DUHINTEHHA s
dotorddekra, nepBrlii U BTOpoil mocTynarsl bopa, mpuHIMI cooTHOIIEHUs HeompeaenéHHocTel ['eiizenOepra, 3aKOHBI COXPAHEHUS 3apsA0BOrO U
MacCOBOT'O YHCEI M SHEPTHH B SJICPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO pacmaia);

OINUCHIBATh (PU3MUECKUE MPOLIECCHI U SIBICHHUS, UCIOJIb3YS BETUUYUHBI: HAPSHKEHHOCTD 3JIEKTPUUYECKOTO OIS, MOTEHIUAN 3JIEKTPOCTATHIECKOTO
MOJIsI, PA3HOCTh MOTEHIIMATOB, SJCKTPOJABMXKYINAs CHIA, HWHIYKIUS MAarHUTHOTO TIOJsl, MAarHUTHBIA TIOTOK, cuia Awmmepa, WHIYKTHBHOCTH,
ANEKTPOABIIKYILAS CUJIa CAMOMHAYKIIMH, SHEPTUsi MATHUTHOTO MOJISI TPOBOJAHHUKA C TOKOM, PENSTUBUCTCKUN UMITYJIbC, MIOJHAS YHEPIHsl, SHEPTUS TOKOS
CBOOO/THOM YaCTHUIIBI, SHEPTHS i UMITYJILC (DOTOHA, MACCOBOE YUCIIO M 3apsil SApa, SHEPTHsI CBSI3U SAPa;

OOBSCHATH OCOOCHHOCTH MPOTEKaHUs (DU3MUECKUX SBICHHI: 2JIEKTPOMAarHUTHAS MHIYKIUS, CAMOUHIYKIIHS, pE30HAHC, UHTePEPEHIIrs BOJH,
T paKIKs, TUCIIEPCHs, TIOJTHOE BHYTPEHHEE OoTpakeHue, poroanekrpudeckuii apdexr (horoaddekr), anbda- u 6era-pacmaist saep, raMma-u3IydeHue
anep, Gu3ndeckre MPUHIIMUIBI CIIEKTPAIbHOIO aHAIKM3a U paboThI J1a3epa;

OTIpE/ICIISATH HAIPABIICHUE WHTYKIITUM MAarHUTHOTO TIOJISI TPOBOIHHUKA C TOKOM, CHIIBl Ammiepa u cuiibl JlopeHa;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE MIJIOCKUM 3€pKalioM, TOHKOM JTMH30M, U pPaCCYUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOTIOJIATAONIUE ACTPOHOMHYCCKHE TIOHSATHS, TEOPUWM W 3aKOHBI IS aHauu3a U OOBSICHCHHS (DU3MUYSCKUX IMPOIIECCOB,
MIPOUCXOJSIINX B 3BE3/1aX, B 3BE3/IHBIX CHCTEMAaX, B MEKIaJlaKTUUECKOM cpesie; NBHKEHHSI HeOSCHBIX Tell, IBOJIONUY 3BE3]1 U BeeneHHoil;

MIPOBOINTH MCCIIEAOBAHNE 3aBUCUMOCTEH (PU3MUYECKUX BEIIMUUH C UCTIOJIB30BAHUEM IIPSIMBIX H3MEPECHUM, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUIE T'PaUKOB ¢ YYETOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEpPEeHUH,
JIeNIaTh BBIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHHS,

MIPOBOANTHh KOCBEHHBIE M3MEpEeHHs (DU3HUECKUX BETUYHH, TPU 3TOM BBIOMPATH ONTUMAIBHBI METOJ M3MEPEHHs], OLIEHHBATh aOCONIOTHHIE U
OTHOCHTEIILHBIC TTOTPEIITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUN;

MPOBOANTH OMBITHI IO TPOBEPKE TMPEATOKEHHON THIOTE3bl: IJIaHHUPOBATh OSKCIEPUMEHT, COOUpPATH JKCHEPUMEHTAIBHYIO YCTaHOBKY,
aHAJTM3WPOBATH MMOTYICHHBIE PE3YJIBTATHI U JICJIATh BBIBOJI O CTATYCE MPEIOKEHHON THITOTE3HI;

OTHCHIBATh METOBI OMYyYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOmoaTh TMpaBWia Oe30MacHOrO TpyJda MpH TPOBENECHUHM HCCIEAOBAaHUI B paMKax Y4eOHOTO OSKCIIEPUMEHTa, NMpPaKTUKyMa M y4eOHO-
UCCIIEIOBATENECKON U MPOEKTHON ACSITENFHOCTU C UCIOIB30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHUS;

peniats pacu€THBIC 33]]a4H C SIBHO 33/IaHHOHN M HESIBHO 33JJaHHON (PU3MUYECKOI MOJICNIbI0: HA OCHOBAHWUHY aHAJIM3a YCIIOBHUS BHIOUPATh PU3NICCKUE
MOJIeTIH, OTBEYAIOIIe TPEOOBAHUAM 33J]a4M, IPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3HUUECKUX TEOPUN TIPU UCTIOIH30BAHHUU
MaTEeMaTHYECKUX METOJIOB PEIICHHS 3a/1a4, MPOBOJUTEH PACYETHl Ha OCHOBAHMHM MMECIOIIUXCS JIAHHBIX, aHATM3UPOBATh PE3YJIbTAThl H KOPPEKTHPOBATH
METO/IbI PEIICHHUs C YYETOM MOTyUYEHHBIX Pe3yIbTaTOB;

peniaTh Ka4eCTBEHHBIE 3a/1a49M, TPEOYIOIINe MPUMEHEHUS 3HAaHUHM U3 Pa3HBIX pa3JelioB Kypca (GU3MKH, a TAKKe WHTETPANN 3HAHUN U3 JPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BHICTPAUBATh JIOTUYECKYIO IIETIOUKY PACCYKIEHUH C OMOpOi Ha M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uvecKue SIBICHNUS,

HCIOJIb30BaTh TEOPETUYECKHUE 3HAHUSI [Tl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pa0OThl H3MEPUTEIHHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

MIPUBOIUTH MPUMEPHI BKIIaJa POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;



AHAJIM3UPOBATH U OLICHUBATH NOCICACTBUS OBITOBOH U HpOHSBOIICTBGHHOfI ACATCIIBbHOCTH 4YCJIOBCKA, CBSI3aHHOM C (1)I/I3I/I‘-IGCKI/IMI/I mnmponeccamu, €
MO3ULMN 3KOJOrHYecKoi 0e30MacHOCTH, MPEICTABICHUM O PallMOHAIBHOM IIPUPOJONOJIB30BAaHUM, a TAKXKE Pa3yMHOM HCIIOJIb30BAaHUM JOCTHKEHH I
HAyKH U TEXHOJIOTUH JJIs 1aJbHEHNIIEro pa3BUTUS YEJI0BEUECKOIro OOIECTBA;
IPUMEHATh Pa3iIMuHble crOocOoObl paboThl ¢ MHpOpMauued (U3NYECKOro COAEp:KAaHUSA C HCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX
TCXHOHOFHﬁ, IIprU 3TOM HCIIOJIBL30BATh COBPCMCHHBLIC I/IHq)OpMaLII/IOHHBIe TCXHOJIOTUHN JJIA IIOUCKA, Hepepa60TKH " IIPCABABIICHHUA y‘l@6H0171 U HAYy4YHO-
HOMYJIAPHON MHPOPMALIMK, CTPYKTYPUPOBAHMS M UHTEPIPETALNU HHPOPMALIUH, IOTYYEHHOW U3 PAa3IUYHbIX HCTOYHUKOB, KDUTUYECKH aHAJIU3UPOBATh
MoJTy4aeMyro HH(OpMAIUIO 1 OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUINXCS 3HAHWHN, TaK M HA OCHOBE aHaJIM3a UCTOYHHKA UH(OPMAIIUH;
IPOSBJISITh OPraHU3allMOHHbIE M II03HABATEJbHbIE YMEHHUS CaMOCTOSATEJIBHOTO NPUOOPETEHMs HOBBIX 3HAaHUM B IpOLECCE BBINOJIHEHUS
MPOEKTHBIX U Y4eOHO-UCCIIETI0BATEIBCKUX PadoT;
paloTaTh B IpyIIe ¢ UCIOJHEHUEM PA3JINYHBIX COLUANIBHBIX POJIEH, INIAHUPOBATh PA0OTY IPYIIIbI, pallMOHAIBHO PACIIPEACIIATh AEATEIbHOCTD B
HECTAHJAPTHBIX CUTyalludX, aACKBATHO OLICHUBATH BKJIAJd KAXKAOT'0O U3 YHAaCTHUKOB I'PYIIIbI B pCHICHUC paCCManHBaeMOfI HpO6JIeMI>I;

IPOSIBJISITH MOTUBALMIO K Oy ymiei npodecCHOHAIbHON IEATEIbHOCTH 110 CIIEHUAIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOoduIIs.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

No HaumeHnoBaHnue pa3iesioB U TeM IPOrpaMMbl ‘ KomnuectBo wacos OnexkTpoHHBIE (IU(PPOBBIE) 0Opa30BATEIHHBIC

n/n Bcero|  KoutposbHbIE [MpakTryeckue peCypChI

paboThI paboThI

‘Pafmen 1. HAYUHBII METO/I IIO3HAHWS ITPUPO/IbI ‘
‘1.1 HHaquHﬁ METO/ MO3HAHUS TPUPOBI H 6 H H H ‘
‘I/ITOFO 0 pasaeny H 6 H ‘
[Pazzie 2. MEXAHMKA |
‘2.1 HKI/IHCM&TI/IKa H 10 H 1 H H ‘
22 |unavua | 10 | | | |
‘2.3 HCTaTI/IKa TBEPJIOTO Tela H S H H H ‘
‘2.4 H3aKOHBI COXPAaHEHUS B MEXaHHUKE H 10 H H H ‘
‘I/ITOFO 0 pazaeny H 35 H ‘




Ne HauMmeHoBaHuE pa3ieioB U TEM IPOrPaMMBI ‘ KosuuectBo yacos DekTpoHHbIe (UPPOBBIC) 0Opa3oBaTEIbHbIC
n/n Beero||  KoutposbHbie [TpakTuuecKue pecypeal
paboThI paboThl
‘Pa?.lle.ﬂ 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOINHAMUKA ‘
‘3.1 HOCHOBBI MOJICKYISAPHOKHHETHIECKON TEOPUH H 15 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
3.2 | Tepmomunamuka.TemioBbie MalIMHBI 20 1 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
3.3 ||ArperaTHble cocTOsiHUS BelecTBa. Pa3oBbie 14 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c
epeX0/Ibl

‘I/ITOFO 10 paszeny H 49 H ‘
[Pasnen 4. JTEKTPOJAMHAMMKA |
4.1 |Dnekrpuyeckoe moie 24 1 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
4.2  |TToCTOSTHHBIN 3JEKTPUUECKUN TOK 24 1 bu6mmoreka LITOK https://m.edsoo.ru/7f41c97c
4.3 ||Toku B pa3iMuHBIX Cpeaax 6 bubnunotexa [IOK https://m.edsoo.ru/7f41c97c
‘I/IToro 0 pa3feny H 54 H ‘
[Paznen 5. ®UBMUECKHI IPAKTUKYM |
‘5.1 H(Dmnqecxnﬁ NPaKTHKYM H 16 H H 16 HBI/I6J'II/IOT€Ka LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 paseny H 16 H ‘
‘PesepBﬁoe BpeMsI H 10 H H HBI/I6J'II/IOT€Ka LIOK https://m.edsoo.ru/7f41c97c ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME]| 170 | 8 | 16 I |
11 KJIACC

Ne HanmeHoBaHMe pa3ienoB U TEM IPOrpaMMBbl KomnuecTBo vacoB ‘ OneKTpoHHbIE (LU POBLIE)

n/n Beero|| Kontponsusie || IIpakTrdeckue 0bpazoBaTeNbHbIE PECypCEI

paboThI paboThI
Pazziean 1. JJIEKTPOJMHAMMKA |
1.1 ||[MarauTHOE T0JIE 14 but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Ne HaumeHoBaHME pa3iesioB B TEM IIPOrPaMMBI KosaecTBo yacoB DnekTpoHHbIe (IUPPOBHIC)
n/n Beero| Kontponbusie | ITpaktudeckue 06pazoBaTeNbHEIE PeCypCEI
paboThl paboThI
1.2 |[DnexTpomMarHuTHAS WHIYKIIHS 13 1 bu6nmorexa [IOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO o pazjaeny H 27 H
‘Pamen 2. KOJIEBAHMS 1 BOJIHBI
2.1 |Mexannyeckue KojeOaHust 10 bubnnorexa [{OK
https://m.edsoo.ru/7f41c97c
2.2 | DneKTpOMarHUTHBIE KOJIeOaHus 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
2.3 ||MexaHu4eCcKHe 1 ICKTPOMAarHUTHHIE BOJIHBI 10 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
2.4 ||OnTuka 25 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO IO pa3feny H 60 H

‘Pa?.lle.ﬂ 3. OCHOBBI CIEIIUAJIbHON TEOPUM OTHOCHUTEJIBHOCTH

3.1 {|OcuoBel CTO 5 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

‘I/IToro 0 pa3feiny H 5 H

‘Pafmen 4. KBAHTOBASI ®PU3UKA

4.1 |[KopryckysipHO-BOJIHOBOI J1yallu3M 15 bu6muorexa [JOK
https://m.edsoo.ru/7f41c97c

4.2 || ®usuka aroma 5 but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

4.3 ||®usuka aTOMHOTO SiApa U AJIEMEHTAPHBIX YaCTHII 5 bubnunorexa LIOK
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No HaumeHnoBanue pa3aenoB v TeM IPOrpaMMbl KomnnuectBo yacos OnexTpoHHbIe (U POBLIC)
n/n Beero|| Kontponbubie || ITpakTuueckue 06pazoBaTeNbHEIE PeCypCEI
paboThl paboThI

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

‘I/ITOFO 10 pasaeny H 25 H

‘Pameﬂ 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 ||[9meMeHThI aCTPOHOMUH U ACTPODU3UKI 12 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 10 pasjeny H 12 H

‘Pa3)1e.11 6. PUSUUYECKUMN ITPAKTUKYM

6.1 ||®u3nveckuii MpaKTUKyM 16 16 bu6mmoteka [JOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 10 paszeny H 16 H

‘Pa3)1e.11 7. OBOBIHAIOIIEE TIOBTOPEHUE

7.1 ||Cuctemarusanus u 00001I€HNE TPEIMETHOTO COJIEPKAHUS U 15

OTIBITA AEATENbHOCTH, IPHOOPETEHHOTO TP N3YUYEHHH Kypca
¢uzuku 10 — 11 xnaccon

‘I/ITOFO II0 pa3feiny H 15 H

PeszepBHoe Bpemst 10 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16 bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c
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