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TlosicHuTEIBLHAS 3aIHMCKA

[IporpamMma o ¢u3uke Ha YpOBHE CpeJHEro oo1iero oopa3oBanus pazpadoTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yjbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbl,
npeacraBieHdblx B ®I'OC COO, a Takke ¢ ydéroM denepalbHOW pabodeid IporpamMmbl
BocriuTanuss W KoHuenmmu npenojaBanus ydebHoro mpeamera «Pusmka» B 00pa30BaTENbHBIX
opranmuzanusax Poccuiickoit @enepanuu, peanns3yonux OCHOBHbIE 00pa30BaTeIbHbIe TIPOrPAMMBL.

[Iporpamma 1o  Qu3HMKe oOmpenenseTr o0s3aTeabHOE NPEAMETHOE  COJepKaHue,
YCTaHABIMBAET PEKOMEHIYEMYIO IIOCIIEIOBATEIbHOCTh H3YYEHHs TeM U pas3fesioB Y4eOHOro
npeaMeTa ¢ y9€TOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3EH, JIOTUKU y4yeOHOro mporecca,
BO3pacTHBIX ocoOeHHocTel oOydaromuxcs. [Iporpamma mo ¢gusuke naéT npeacTaBieHUE O LEsX,
coJepKaHuu, o0Imell crpareruu oOydeHUs,, BOCIIMTAHUS M Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMHU
yuebHoro npeamera «Du3nkay Ha yriiyOIE€HHOM YPOBHE.

Wzydenne kypca ¢Gu3Mku yriayOJIE€HHOTO YpOBHS IO3BOJISIET pEANIM30BaTh 3aqadu
npohecCHOHANBFHOM OpUEHTAI[MHM, HAMpPaBIEHO HA CO3/IaHHE YCJOBHM Ui MPOSBIECHUS CBOMX
MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIMOCOOHOCTEH KaKIhIM O00YYaroIIUMCs, KOTOPhIE HEOOXOIUMBI
JUIsL  TIpOJOJKeHHs] 00pa3oBaHUS B OpraHu3anusx MpodeccnoHalbHOTO 00pa3oBaHUs IO
pa3MYHBIM (PU3UKO-TEXHUIECKUM M HHKCHEPHBIM CIEIIHATBHOCTSIM.

B nporpamme mno Qusuke ompenensroTcs IMIaHUPYEMbIe pe3ylbTaThl OCBOEHHUS Kypca
¢u3uKK Ha ypOBHE CPEAHETO OOIIEro 00pa3oBaHUs: JUYHOCTHBIC, METAIPEMETHBIC, TPEIMETHbIC
(Ha yrimyonénHoMm ypoBHe). HayuHo-MeTo100rnueckoil OCHOBOM [isi pa3paboTKu TpeboBaHUN K
JUYHOCTHBIM, METANpPEAMETHBIM M MPEAMETHBIM pe3yjbTaTaM O0OydYarolMXcCsi, OCBOMBLIMX
nporpaMMmy 1o (U3MKe Ha ypOBHE CpelHero oOmero oOpa3oBaHus Ha yriyOJIEHHOM YpOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[IporpamMma no pu3uke BKIIOYAET:

IUTaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHU Ha YIiIyOJEHHOM YpOBHE, B TOM YHCIIE
IpeMETHBIE PE3yJIbTaThl MO T0/1aM 00YUYEHHUS;

cojiepkaHue yueOHoro npenamera « Du3nKay 1mo rojgaM o0ydeHusl.

[Iporpamma mo ¢Qu3nke uMeeT NPUMEpPHBIH XapakTep M MOXET ObITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU JUISl COCTABJIEHUSI CBOMX pabOUUX MPOrpaMM.

ITporpamma no ¢u3uke He CKOBBIBA€T TBOPUECKYIO MHULIMATUBY YUUTEICH U MPeAOCTaBIsAET
BO3MOXKHOCTH JUISl Peau3allii pa3IudyHbIX METOJUYECKHUX MOX0A0B K MPEenoiaBaHuio (GU3UKH Ha
yri1yOJIE€HHOM YPOBHE IPH YCIOBHH COXPaHEHHs 0053aTeNbHOM YacTu cofep KaHus Kypca.

®du3uka Kak Hayka o Haubosee oOLIMX 3aKOHAxX MPUPObI, BRICTyNAasl B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMHA 00 OKpY»KarollleM MHpe.
[konabHBIN Kypc U3MKK — CUCTEMOOOPA3YIOLIUH /111 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOLECCOB M SIBJICHUH, M3Y4aeMBIX XUMHEH,
ouosnoruei, pusmyeckoi reorpadueit u actponomuei. VMcnonb3oBaHue M aKTUBHOE NMPUMEHEHHE
¢u3nUecKux 3HAHWM ONpENeNuIo XapakTep W OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B
cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOTYYeHHs] HOBBIX MaTE€pPHAaiOB € 33JaHHBIMU
cBoiicTBamu. M3yuenne (Gpu3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa olyuaroierocsi, B GopMUpoBaHNEe YMEHUN MPUMEHSTh HAYYHBIH METO] MO3HAHUS
IIPY BBIIOJIHEHUH UMM YUYE€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3uku Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs TOJOXKEH P UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBUY C HEM KypC SABISAETCA JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepual M3 BCEX pa3lesioB (M3UKH, BKIIOYAET KaK BOIPOCHl KJIACCMYECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes 2enepanuzayuu. B cooTBETCTBUU C Hell Marepuai Kypca pU3HKH 00beIUHEH BOKPYT
¢busnueckux teopuil. Benymum B kypce siBisieTcst GopMHUpOBaHHE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.



Hoea cymanumapuzayuu. EE peanuszanys npeanonaraeT HCIOJIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKO HayKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (PH3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U 9KOJIOTUYECKUMU NPOOIIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢pusuku yriryOaEHHOT0O ypoBHS Iperoaraet
3HAaKOMCTBO C IIMPOKUM KPYyroM TEXHUYECKHX M TEXHOJIOTMYECKUX IPUIIOKEHUH H3YUYEHHBIX
Teopuii u 3akoHOB. [Ipm 3TOM paccMmarpuBalOTCs Ha YpPOBHE OOLIMX MPEACTABICHUNA U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn 3xonozuszayuu peanusyercs IOCPEICTBOM BBEICHHUS JIIEMEHTOB COJIEp)KaHUs,
HOCBALIEHHBIX 3KOJIOTHYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKUA U TEXHOJIOTHH, a TaKkkKe 00CYXICHUS MPOOJIeM PAalMOHAIBHOTO IMPUPOIONOIL30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBoenne coaep» aHus NPOrpaMMbl MO (U3HKE JOJDKHO OBITh MOCTPOCHO HA MPUHIIMIIAX
CHUCTEMHO-/IEATEIbHOCTHOr0 noaxona. Jus gu3uku peanuszanus 3TUX NPUHLUIIOB Oa3upyercss Ha
UCTIOJIb30BAaHUU CAMOCTOSATEIBHOTO SKCIEPUMEHTa Kak IOCTOSHHO JAEHCTBYomEero (akropa
yuebHoro npouecca. [ yriay0nEéHHOro ypoBHS — 3TO CUCTEMA CaMOCTOSTENILHOTO YUYEHHUYECKOTIO
OKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIBHBIE YYCHHYECKHE OMBITHl TPU HU3YYCHHH HOBOTO
Mmarepuaia, jabopaTopHble paboTel U paboThl mpakTukyma. [Ipu 3TOM BO3MOXXHBI J1Ba croco0a
peanu3anuu GU3NYECKOro npakTukyma. B mepBoM ciyyae IpakTHUKyM MPOBOJIUTCS JMOO B KOHIIE
10 u 11 kmaccoB, 1100 MOCIE MEPBOTO U BTOPOTO MOMYTrOAUN B KaXKJIOM U3 3THX KilaccoB. Bropoit
croco0 — 93TO HWHTerpanus paboT MpaKTHKyMa B CHUCTEMYy JaOOpaTOpPHBIX pPabOT, KOTOpBIE
HOpOBOJATCS B Ipolecce u3ydeHus pasgena (temsl). Ilpm 3ToM moj paboTamu NpakTHKyMa
IIOHMMAETCS CaMOCTOSITENIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOIO,
00001EHHOr0 BH1a 6€3 MOIIaroBoi HHCTPYKIIUU.

B nporpamme no ¢usuke cucreMa y4eHMUECKOTO SKCIIEpUMEHTA, J1abOpaTOPHBIX padboT U
IpaKTUKyMa MpPEJCTaBICHA €IWHBIM IepeuHeM. BbiOop TeMaTHKU Ui 3TUX BHUJOB YYEHMUYECKHX
IPAKTUYECKUX pPA0OT OCYLIECTBISIETC YYAaCTHUKaMHM OO0pa30BaTEIbHOrO IMpoliecca HUCXOAS U3
0COOEHHOCTEH MMOYpPOYHOTO IJIAaHMPOBAHUS M OCHalleHus KaOuHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJIAJeHUE OOYYalOUIUMHCS YMEHUSIMU TNPOBOJUTH NpPSIMbIE M KOCBEHHBIE
U3MEPEHUs, HCCIEOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHuE yzemnseTcs PELIeHHI0 pacy€THBIX M KaueCTBEHHBIX 3aaad. [Ipu sTom
JUIsL pacu€THBIX 3aJlad MPUOPUTETOM SIBISIOTCA 3a/laddl C SBHO 3aJJaHHOM M HESBHO 3aJaHHOMN
¢u3nvecKoil MOAEbIO, O3BOJISIIONINE TPUMEHSTh W3yUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3
OJIHOTO pa3jena Kypca, TaK M HMHTErpUpys NpPUMEHEHHE 3HaHWM W3 pa3HbIX pas3aenoB. Jlis
Ka4eCTBEHHBIX 3aJ[au MPUOPUTETOM SIBJISIOTCS 3a7aHus Ha OOBsICHEHUE/TpeICKa3aHue MPOTEKaHUs
bu3nyecKux SIBICHUN U MPOIECCOB B OKpYXarolled >Xu3HU, TpeOyromue BbiOOpa (u3nueckoi
MOJIENIU JIJIsl CUTYalluy PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu OI'OC COO k MaTepuasbHO-TEXHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca Kypc (u3uku yriayOnE€HHOrO YpPOBHS Ha YpOBHE CpEIHEro
ob1rero oOpa3zoBaHus JOHKEH U3YUYaThCS B YCIOBUSX MPEIMETHOTO KabuHeTa. B kabuHeTe dhusukn
JOJDKHO OBITH HeoOXxoauMmoe jabopaTopHOe O0OpyAOBaHHE Ul BBINOJIHEHUS YKa3aHHBIX B
nporpaMmme 1o (u3HNKe yYeHHYECKHX OMBITOB, JJA0OPAaTOPHBIX padOT M pabOT MPAaKTUKyMa, a TaKkKe
JIEMOHCTpaIlMOHHOE 000pYIOBaHHE.

JlemoHCTpanimOHHOE 00OpyaoBaHHe (HOPMUPYETCS B COOTBETCTBUM C TPHUHIIUAIIOM
MHUHHMAaJIbHOM JTOCTaTOYHOCTH W OOECIEeYMBAET MOCTAaHOBKY IMEPEUMCIEHHBIX B IpOrpamMMme 0
¢u3MKe KIIOUYEBbIX JEMOHCTpAalMi HJs MCCIENIO0BAaHUS HM3yYaeMbIX SBJICHMH U IPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGoparopHoe 000py10BaHHE JIIsl YYEHHUECKUX MPAaKTHUECKUX paboT popMupyercs B BUJE
TEMAaTUYeCKHX KOMIUJIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMILIEKTHI J1abopaTOpHOro OOOpYAOBaHUS JIOJKHBI  OBITh



MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJb30BaHUU AaHAJOTOBBIX U IU(POBBIX MPHUOOPOB, a Takke
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IeJIIMU U3Y4Y€HUS (PU3UKHU B 0011IeM 00pa30BaHUU SBISIOTCS:

(dbopmMHUpoBaHKE MHTEpPECA U CTPEMIICHUS O0YYArOMIMXCS K HAYYHOMY M3YUEHHUIO HPUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYyHOM METOJEe TMO3HaHHMA ©  (OPMHPOBAHUE
HCCJIEIOBATELCKOTO OTHOIICHHUS K OKPY>KAIOILIUM SIBJICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33pPEHHSI KaK pe3ysibTaTa H3Y4YEeHUS OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHHE YMEHHI OOBSCHATH SIBICHHUS C HCIOJB30BaHWEM (U3MYECKUX 3HAHWHA U
HAYYHBIX JI0Ka3aTeIbCTB;

(dbopMHUpOBaHKE MPEICTABICHUA O POIH (GU3UKU I PA3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;

pa3BUTHE TPEACTABICHHH O BO3MOXHBIX cepax Oyaymeid mnpodeccuoHaTbHON
NESTENIbHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOATrOTOBKa K JallbHEHIIeMy OOYYeHHI0O B OTOM
HaIpaBJICHUU.

JlocTtuxkenne 3TUX Ienell obOecrieunBaeTcs pelIeHHeM CIEAYIOUX 3aJad B Ipoliecce
U3yYCHHS Kypca (pU3UKK Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs:

MpHUOOpeTeHne CHUCTEMBl 3HAHUKW 00 o0muX (U3HMYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (PHU3HKY, AJIEKTPOAMHAMHUKY, KBAHTOBYIO (DH3HKY U
AJIEMEHTHI acTPODU3UKH;

(dhopMHUpOBaHHE YMEHUH MPUMEHSITh TEOPETUUCCKHE 3HAHUS ISl OOBICHEHUS (DU3MYCCKHX
SBIICHUH B TIPUPOJIE U JUIsI IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 33734 C SBHO 33JaHHOW (PU3MUYECKOW MOJEIbIO,
3a1a4, TMOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE cO3/aHue (DU3MUECKON MoJeH, aJIeKBaTHON
YCIIOBUSIM 33J]a4ui, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

MOHMUMaHWe (PU3UYECKHMX OCHOB M TPUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX IPOLIECCOB, MX BIUSHUS HA OKPY’KAIOILIYIO CPEy;

OBJIAJICHHE METOJaMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUSA M TPOBEACHUS (PU3MUECKHUX
HKCIEPUMEHTOB, aHajlu3a W HHTEpHpeTauuy HHQOpPMAIMKM, ONpPEIEIECHUs JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTata;

CO3JIaHWE YCIJIOBHM IS Pa3BUTHS YMEHUW MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOH
JESITEIIbHOCTH;

pa3BuTHE UHTEpeca K chepam npodecCHOHATEHON A TEIbHOCTH, CBSI3aHHOM C (PU3HKOIA.

B cooterctBum ¢ tpeboBanusimu ®I'OC COO yriayOn€éHHbIN ypoBEHb U3YUEHHS YUEOHOTO
npeamera «Pu3nKa» Ha YpPOBHE CpeIHEro oO0miero oOpa3oBaHMs BbIOMpaeTcss 00y4aroUUMUCH,
IUTAHUPYIOMIUMU ~ TIPOAODKEHHE O0pa3oBaHHs MO CHENHMATbHOCTAM  (DU3HKO-TEXHHUYECKOTO
npous.

Ha usyuenue ¢usuku (yriayOn€éHHBIA ypOBEHB) Ha YPOBHE CpEAHEro o0Iiero o0pa3oBaHUs
otBoautcst 340 gacos: B 10 kmacce — 170 gacoB (5 gacoB B Heneno), B 11 kmacce — 170 gacoB (5
JacoB B HEJIEIIIO).

[Ipennaraemslif B mporpamme 1o ¢u3MKe nepevyeHsb Jab0paTOpHbIX U MPAKTHUECKUX PaboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENh JeNaeT BEIOOp MPOBEACHUS 1a00OPATOPHBIX padOT U OIBITOB
¢ y4€TOM MHANBUIYAIBHBIX 0COOCHHOCTEW 00yUYaromUXCsl.



Conep:xxanue o0y4eHust

10 xknacc

Pa3znen 1. HayuHnblii MeTOX MO3HAHUS NIPUPOAbI.

dusnka — QyHAaMeHTalbHas Hayka O mpupoje. Hay4yHblii MeTOJ MO3HAHUS U METOMbI
UcCleoBaHus PU3NUECKUX SBJICHUM.

DKCIIepUMEHT U TEOpHs B Mpoliecce MO3HAaHUS MpHUpobl. HabmoaeHne u 3KCIepruMEHT B
buzuke.

Crioco0bl u3MepeHus (PU3MYECKHX BEJIMYMH (aHAIOTOBBIE M LU(POBBIE W3MEPHUTEIbHbIC
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[orpemHocTu n3MepeHuii pu3nUecKux BeNU4YHH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (PpU3NUECKUX SBICHUM U MPOIECCOB (MaTepuaibHas TOYKa, aOCONIOTHO
TBEPOE TEJO, UJICANbHAS KHUAKOCTh, UJICANbHBIN a3, ToueuHbId 3apsin). ['unoreza. dusznueckuit
3aKOH, TPaHULbI €r0 NPUMEHUMOCTU. Pu3nueckas Teopus.

Ponp um mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHOW HAyyHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

N3mepenue cuibl TOKa M HAIIPSKEHUS B LEMU MOCTOSIHHOTO TOKA MPU IMOMOIIM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMCcTBO ¢ 1HU(poBoil naboparopueit no ¢usuke. [Ipumepsl nzmepeHus: QpU3NUIECKUX
BEJIMYUH IIPU IOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Paszgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBrKeHHE. (OTHOCHTENBHOCTh MEXaHMYECKOro JBmkeHus. Cucrema
OTCYETa.

[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTOop MarepHalbHOM TOYKHM, €ro IPOEKIHH HAa OCH CHCTEMBI KOOpJWHAT.
Tpaexropus.

[lepemenienue, ckopocTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepUaibHOW TOYKH, MX MPOEKIHMHM HA OCH CUCTEMBI KOOpAMHAT. CII0KEHHE MEpEMEIICHUH U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBH)KEHUE. 3aBUCUMOCTb KOOpPJWHAT,
CKOPOCTH, YCKOPEHHUS U MyTHU MaTepualbHON TOYKU OT BPEMEHH U UX TPAPUKH.

CBobosHOe nasieHue. Y cKopeHue cBoOOIHOro najeHus. JBuxenue tena, OpoIIeHHOro oA
YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaTepUaJIbHOM TOYKU OT
BpPEMEHU U UX IpaduKu.

KpuBonuneiinoe nBuxeHue. J[BUKeHHE MaTepUATBHON TOYKHU MO OKPY>KHOCTH. YTJIOBAs U
auHelHas ckopocTh. Ilepuog m wactota oOpamienus. LleHTpocTpemuTenbHoe (HOpMaJIbHOE),
KacaTesbHOE (TaHTCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHruueckue yCTpoiuCcTBa U TEXHOJIOTMYECKUE IIPOLIECCH: CIIUAOMETP, ABUKEHUE CHAPSIOB,
LENHbIe, IecTepEHYAThIE U pEMEHHBIE NTepe/lauk, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb cucteMsl OTCUETA, UILTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

CriocoObl uccie0BaHus IBUKECHUH.

NnnrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

IIpeoOpa3oBanue NBUKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenwne Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasnenue ckopocTy Npu JBUKEHUU IO OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PELYKTOPE.

CpaBHeHHE MyTeW, TPACKTOPHUIN, CKOPOCTEH ABUKEHHSI OJHOTO M TOrO K€ Tejla B PAa3HbIX
CUCTEMax OTCYETA.



Yuenuueckuit sxcnepumenm, nabopamopnvie pabomsl, npaKmuKym.

N3yueHne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEIICHUS MTHOBEHHOU CKOPOCTH.

W3mepenue yCKOpEeHHs IIPH MPSMOJMHEHHOM PaBHOYCKOPEHHOM [IBHKEHHMH 10 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUOKCHHH.

W3mepenune yckopeHHs CBOOOIHOTO MajieHUs (PEKOMEHJI0BAHO HCIIOJIb30BaHHUE IH(PPOBOI
nabopaTopun).

W3ydenue nBUKEHUS Tena, OPOIICHHOTO TOPU30HTANbHO. [IpoBepka ruUmoTessl o0 MpsIMOi
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAJIBbHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yueHne nBUKEHHU Tella 110 OKPYKHOCTH € ITIOCTOSTHHOM 110 MOJYJIK0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Ilepuoja oOOpaleHHs KOHMYECKOrO MasTHHKAa OT €ro
[1apaMeTpOB.

Tema 2. lunamuxa.

IlepBbiit 3akoH HproTona. MHepuumanbHbple cucTeMbl OoTcyéTa. [IprHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUéTa (ONpeiesieHue, IPUMEpBI).

Macca tena. Cuna. [IpuHuun cynepno3uuuu cuil.

Bropoii 3akoH HproTOHA 111 MaTepUaabHOU TOUKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIECHTHOCTb T'PAaBUTALMOHHON U HHEPTHON MacChl.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOJHOIO TaJ€Husi OT BBICOTHI HaJ
IOBEPXHOCTBIO IUIAHETHl M OT reorpauyeckod IUPOTHL. JIBUXKEeHHE HEOECHBIX Tell U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErOCs C yCKOPEHHUEM.

Cuna Ttpenusi. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHUS U CHJIA TPEHHUS TOKOSI.
Koadduuuent tpenus. Cuiia CONpOTHBIEHUS NPH IBUKEHUU Tela B JKUAKOCTH WM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO ABUKCHUS.

HMasnenne. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHu4eckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: IMOJUIMIIHUKH, JABHKCHHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGntoneHue nBukeHHs Tell B MHEPIMAIbHBIX U HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX NIWIMHAPOB WIM IIApOB pPa3HOM MacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHEHHE paBHOAEHUCTBYIOLIEH NMPUIOKEHHBIX K TEIy CHUJI C MPOU3BEIECHUEM MAacChl Tela
Ha €ro yCKOPEHUE B MHEPLUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOIIUX B PE3YJILTATE B3AUMOICHCTBUSA TEIL.

N3mMepenne mace 1o B3anMoIENCTBHUIO.

HesecomocTs.

Bec tenma npu ycKOpeHHOM NOIBEME U MTAJICHUN.

IleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHMS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

N3mepenue paBHOACHCTBYIOLIEH CHUJI MPU ABMXKEHUU OpyCKa MO HAKJIOHHOM MJIOCKOCTH.

IIpoBepka THIOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBWXKEHHA Opycka 10 HaKIOHHON
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CWJI YNPYTOCTH, BO3HUKAIOIIUX B IIPYXKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenune IBUKEHUS] CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 JErkuit OJI0K.

N3mepenne korddumpeHTa TpeHHUs] O BEIHMYMHE YTJIOBOTO KO3(PUIIMEHTa 3aBUCUMOCTHU
Frp(N).



HccnenoBanne JBMKEHHS Opycka 1O HAKIOHHOM IUIOCKOCTM € HEPEMEHHBIM
K03 PHULIMEHTOM TPEHHUS.

W3ydyenne nBUKEHMS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEPIOE Teno. IlocTynaTensHoe M BpalaTelbHOE ABMXKEHHE TBEPIOrO Tela.
MoMeHT cuibl OTHOCUTENBHO ocu BpaimieHus. Ilneuo cuibl. CinokeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn Tena.

YcnoBus paBHOBECUs TBEPAOTO Tea.

YcroitunBoe, HEyCTOMYHMBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHl: KPOHLITEMH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIUH.

Jemoncmpayuu.

Ycnosus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

HccenenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOIIETO OCh BPALLCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CUIJI yIPYTOCTH.

N3yueHnne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIAIb OIIOPBI.

Tema 4. 3akonvl coxpaneHusn 6 MexaHuke.

NMnynec MarepuanbHOW TOYKH, CUCTEMBl MaTEpHAIBHBIX TO4YeK. LleHTp Macc cucremsl
MaTepuaIbHBIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTpa Macc.

NMitynbc cuibl 1 M13MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

MoMeHT uMmIlylbca MaTepuanbHONM TOYKU. lIpencraBieHune O COXpaHEHMH MOMEHTA
MMITYJIbCA B LEHTPAIBHBIX MOJIAX.

Pabora cunbsl Ha MajloM M Ha KOHEYHOM mepemelneHuu. ['padudeckoe mnpeacraBieHue
paboTHI CHUJIBI.

MOWHOCTE CHUIIBIL.

Kunernueckass sHeprus MartepuaibHOW TOukHu. Teopema 00 H3MEHEHHWH KHHETHYECKOU
SHEPrUHU MATEPUAIBHON TOUKHU.

IlorennmaneHple W HenoTeHuManbHble cuibl. [loTeHnmaneHas sHeprus. IloTeHnmanbHas
3HEprus ymnpyro JehopMHUpPOBaHHON mpykuHbl. lloTeHUManbHas SHEprus Teiaa B OJHOPOAHOM
rpaBUTAMOHHOM moJie. [loTeHnumanpHas SHEprusl Tejla B TPAaBUTALIMOHHOM IIOJIE OJHOPOIHOTO
mapa (BHyTpHU U BHe 11apa). Bropast kocmuueckast CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b paOOTHI HENOTEHIUMANBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHUH.

VYipyrue n Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymnu Ay MOeaNbHOM JKUIKOCTH Kak CIEJACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: ABUKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

H3MepeHnrie MOIITHOCTH CHUJIBI.

V3MeHeHue sHEepTruu Teja MU COBEPILIEHUH PadOThI.

B3anmMHble npeBpanieHuss KWHETUYECKON U MOTEHIUAIBHOM SHEPTHUM IPU ACHCTBUU HA TEJIO
CHUJIBI TSDKECTHU M CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUH IpU CBOOOTHOM TaJICHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.



W3mepenune uMirynbca Tena o TOpMO3HOMY ITyTH.

N3mepenue cuiipl TArM, CKOPOCTU MOJIENIH IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHMS UMITYJIbCA TENNA ¢ UMITYJIbCOM CHUJIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCa IPUA yIIPYTOM B3aUMOJECHCTBUH.

W3MmepeHne KHHETUYECKON SHEPTUHU Tea 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTCHIUAIBHOW SHEPTUH MPY>KUHBI C pabOTOI CHUIIBI TPEHHUS.

Onpenenenue paboOThl CUIIbI TPEHUS NP JBUKEHUH Te€Ja 110 HAKJIOHHOH IJIOCKOCTH.

Pasnea 3. Mosekynsipaas pu3nka 1 TepMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEopUU.

OcCHOBHbBIE TIOJNIOKEHMSI MOJIEKYJIsIpHO-KHHeTndeckoi Tteopun (MKT), ux omnbiTHOE
obocHoBanue. Ju¢pdysus. bpoyHoBckoe aBmkeHHE. XapakTep IBM)KEHUS M B3aUMOJEHCTBUSA
4acTHI] BeniecTBa. MoJeln CTpOeHHs ra3oB, KUIAKOCTEH W TBEPABIX T U OOBIACHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeiei. Macca u pa3mepsl Moneky (atoMoB). KonnuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mepenus. lllkama Temmepartyp
enbcus.

Mozenb uaealbHOro ra3a B MOJEKYJIIPHO-KMHETUUECKOM TEOPUU: YaCTULbI Ta3a JBUKYTCS
XAO0THYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

I'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOcoioTHas Temieparypa
(kana temnepatyp KenbBuna). 3akon Jlansrona. M3omnporeccsl B ujieanbHOM ra3e ¢ noCTOSHHBIM
KOJINYECTBOM BeulecTBa. ['paduueckoe npeacTaBiIeHHE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3o0apa.

CBs13p MEXIy IABICHUEM M CPEIHEN KMHETUYECKOW HEPTUEN MOCTYATEIBHOIO TEIIIOBOIO
JBUKEHHSI MOJIEKYJI UJEAIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON Teopuu
U/1€aIbHOTO ra3a).

CBsi3b  aOCONMIOTHOM  TeMIlepaTypbl  TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW DHEPruel MOCTyNaTeIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCTHILI.

TexHuyeckue ycTpoWCTBa U TEXHOJIOTMYECKHE IPOLECCHl: TEPMOMETp, OapomeTtp,
MOJIyYEeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUs YaCTULl BELECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Buneoponuk ¢ 3anuchbio peaabHOro OpOyHOBCKOTO JIBH)KEHUSI.

Huddysus xunkocrtei.

Mogens onsira IlITepHa.

[IpuTsikeHne MOJEKYII.

Mopenu KpUCTAIITMYECKUX PELIETOK.

Habuntonienue u vccnenoBanue N30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npakmuxym.

HccnenoBanue mponecca yCTaHOBIIEHHUS TEIJIOBOIO PaBHOBECHS MPU TEIJIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHOU BOJOM.

W3yyenne wu30TepMUYECKOro Tpolrecca (PEeKOMEHAOBAHO UCIOJb30BaHUE LU(POBOU
nabopaTopun).

N3ydenune n30XopHOTO Mporecca.

W3ydenue n3obapHOro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunboi.

Tepmonunamuueckas (Tl) cucrema. 3agaHue BHEIIHUX YCIOBUN AJIsi TEPMOJUHAMUYECKON
cucreMbl. BHelllHue U BHYTpeHHHE mapaMeTpsl. [lapamerpsl TepMOAMHAMHUYECKONW CHCTEMBI Kak
CpeIHME 3HAYEHUS BEJIUYMH, OIMCHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe nawano tepmoanHaMuku. CaMOINpPOM3BOJIbHAS peNlakcalys TEPMOJAMHAMHYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenp wuaeanpbHOrO rasa B TEPMOJMHAMMKE — CHCTEMa YpaBHEHUMH: YypaBHEHUE
MenneneeBa—Knanelipona u BeIpaXKeHHUE JUIsl BHYTPEHHEN SHEPTUU. Y CIIOBUS IPUMEHUMOCTH ITOU
MOJICJIA: HH3KAasl KOHIIEHTPALMsS YacCTHUL, BBICOKHME TeMIlepaTypbl. BelpakeHue 1uisi BHYTpEHHEU
SHEPrUM OJJHOATOMHOI'O HU/I€aJIbHOTO ra3a.

KBazucrarnueckue u HeCTaTH4ECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Brrancnenune padoTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaya kak crnoco® W3MEHEHHs BHYTPEHHEH OSHEPruM TEepMOJWHAMHYECKON
cuctembl 06e3 coBepieHus padboTsl. KoHBEKIUs, TEMI0ONPOBOIHOCTD, U3TyUCHHE.

KommuectBo Ttemnorsl. Tenno€émkocTh Tena. YaenpHas MW MOJSIPHAs TEIUIOEMKOCTH
BELIECTBA. YpaBHeHHMe Maiiepa. YaenbHas TeruioTa CropaHusi TomiuBa. Pacyé€r kosmuecTBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM Iporecce.

[lepBsiii 3aKk0H TepMOAMHAMUKH. BHYTpeHHss sHeprusi. KonnyecTBo TemaoTel U paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTruu TEPMOIMHAMUYECKONH CUCTEMBI.

Btopoil 3akOH TEpMOAMHAMHMKM JJiI PABHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMbl HPOXOJUT €AMHCTBEHHAas ajauadara.
AOcomoTHas Temneparypa.

Bropoii 3akoH TEpMOAMHAMUKH Ul HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpEAaTh
TEIUIOTYy OT Oosee XolomHOTro Tena K Oonee Harperomy 0e3 kommencauuu (Kmiaysuyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Tpuniune! geiictBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTMYECKHUE aCIEKThl MCIOJb30BaHUsl TEIUIOBBIX JABUraresiei. TerioBoe 3arpsi3HEHUE
OKPYXaIOIIEeH Cpeabl.

TexHudyeckue ycTpoHCTBA M TEXHOJIOTMUYECKHE IPOLIECCHI: XOJIOAMIBHUK, KOHIAMIIMOHED,
TU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeIM, MapoBas TypOWHA, IMOJIyYEHHE CBEPXHU3KHUX
TEeMIIepaTyp, YTUIN3ALUs TEIJIOBBIX» OTXOJIOB C UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHUIIM3aLUs
OMOOpPraHNYECKOro TOIJIMBA JJIsl BBIPAOOTKH «TETIOBOW» U 3JIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenne TemnepaTypsl IpU ainadaTHueCKOM pacIIMpEHUH.

Bo3aymHoe orauso.

CpaBHeHHE YJeIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHHs] BHYyTPEHHEN SHEPTUu.

WccnenoBanue aguabaTHoro mpouecca.

KommnbrorepHbie MOJENH TETJIOBBIX IBUTaTENEH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npaKkmuxym.

N3mepenne yaenbHOM TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mnporecca.

W3ydyeHne B3aUMOCBSI3U SHEPTrUU MEXMOJIEKYJISPHOTO B3aWMOJACWUCTBUS MU TEMIIEpPaTypbl
KUIEHUS KUAKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwi.

[TapooOpazoBanne u KoHJeHcauus. lVcmapeHne M KumneHue. YjaenbHas TeIwloTa
napooOpa3oBaHusl.

Haceiennsie 1 HeHachlleHHbIE Tapbl. KauecTBeHHast 3aBUCUMOCTD TJIOTHOCTH U JaBJICHUS
HACBIIIEHHOTO Iapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT OOBbEMa HACHIIIEHHOTO THapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT AABICHUS B KUIAKOCTH.

BnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.



Teépnoe Teno. Kpucramnuyeckue u amopdHbie Tela. AHHU30TPOINHUS CBONCTB KPUCTAJIOB.
[TnaBnenue u KpucTayuM3auus. Y JenpHas TerioTa iasineaus. CyOaumarnus.

Hedbopmarnuu TtBEpmoro Ttena. Pactsokenme m cxartue. Capur. Monyne Onra. Ilpemen
ynpyrux aedopmaruii.

TemnoBoe pacmupeHue XKUIKOCTe U TBEPIABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHuUe.
AHTapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTUIl BEIIECTBA KAaK MPHUYMHA TEIUIOBOTO PACIIMPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpaszoBanue sHeprun B (ha30BBIX MEPEXOax.

VYpaBHeHHEe TEII0BOro OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Koa(h(dUIMEHT MOBEPXHOCTHOTO HATsHKeHUs. KanmuiuispHbie
ABJICHM. JlaBlieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuyeckue yCTpOHCTBA M  TEXHOJOTMYECKUE MPOLIECCHI: JKUJIKHE  KpPUCTAJLIBL,
COBPEMEHHBIE MATEpUAJIbI.

Jemoncmpayuu.

TennoBoe pacuupeHnue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>XEHHOM JJaBJICHUU.

W3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMHU IJIEHKAMM.

CmaunBaHue.

Kanunnsapueie sBienus.

Mosieny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

NccnenoBanue HarpeBaHusl U IUIaBJICHUS KPUCTAIUIMYECKOIO BELIECTBA.

Buapr nedopmaruii.

Hab6mronenue mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

N3yueHne 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenbpHON TENIO0THI IUIABICHMS JIbJA.

N3yueHne cBONCTB HACBIIEHHBIX MTApPOB.

W3mepenue abCoMIOTHOM BIQXKHOCTH BO3/1yXa M OLICHKA MacChl MapoB B MOMEILEHUH.

N3mepenne koa¢duiinerTa mnoBepXHOCTHOTO HATSHXKEHUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCUMOCTH JeQopMaliil Pe3UHOBOIO 00paslia OT MPUIIOKEHHON K HEMy
CHJIBI.

Paznen 4. DiekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauys Teld U €€ MPOSBICHUS. DJIEKTpUUYeCKUM 3apsii. /[Ba BUAa 3JIE€KTpUUECKHX
3apsnoB. [IpOBOTHUKH, TUAIEKTPUKU U MOJIYIPOBOJHUKH. DIIEMEHTApHBIN 3JIEKTPUUYECKUM 3apsi.
3aKOH COXpaHEeHHMsI AJEKTPUUECKOTO 3apsiia.

B3aumonericteue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kyona.

Onekrpruueckoe nosie. Ero qeicTBre Ha AIeKTPUIECKUE 3apsbl.

Hanpsok€Hnocts  snexTpudeckoro mois. IlpoOueni 3apsn. Jluaum Hanpspk€HHOCTH
aneKTprudeckoro nosst. OHOPOIHOE FITEKTPUUYECKOE TOJIE.

[loTeHIManBHOCTD 3JIEKTPOCTATUYECKOrO MOJsA. Pa3sHOCTh MOTEHIMANOB U HANpSIKEHHE.
[ToreHunanpHast SHEPrUs 3apsia B dJIEKTpocTaTHueckoM mose. [loTeHuan 31eKTpocTaTHuecKoro
nojsi. CBA3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH MOTEHIMATIOB JUIS 3JIEKTPOCTATHUECKOTo MO (Kak
OJIHOPOJHOTO, TAK U HEOJHOPOIAHOTIO).

[TpyHIMI Cyneprno3uUK dJIEKTPUUECKUX MOIEH.



[Tone Toueunoro 3apsaa. Ilome paBHOMEepHO 3apsukeHHOW cdeprl. [lose paBHOMEpHO
3apshKeHHOro 1Mo 00béMy mmiapa. [lojme paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOH IUIOCKOCTH.
KaptuHbl mMHMI HANPS>)KEHHOCTU ATUX TOJIEH U 3KBUIIOTEHIMATIbHBIX IOBEPXHOCTEN.

[IpoBOAHMKY B 3JIEKTPOCTaTUUECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMDIIEeKTPUKY B 3JIEKTPOCTATUUECKOM I0JI€. /[uanexkTpudeckas MpoHUIIaeMOCTh BEIIECTBA.

Konznencarop. D1neKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOpA.

[TapamienpHOE  COEOIMHEHHE  KOHJEHCATOPOB. [locnenoBarenbHOE  COEIMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>KeHUE 3apsKEHHOM YaCTHULIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JEKTPOCKON, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIIEHHE 3JIEKTPOIpHOOpOB, KOHAEHCATOPHI, Treneparop Ban ne
I'paada.

Jemoncmpayuu.

VY eTpoiCTBO U MPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX ILIAPUKOB.

DNeKTpUYECKOe MoJIe JBYX 3apsKEHHBIX TUIACTHH.

Mopenb anexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHMKY B 3IEKTPUUYECKOM IOJIE.

DneKTpocTaTUYeCKas 3allluTa.

VY eTpoicTBO U IeHiCTBHE KOHJIEHCATOPA OCTOSSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMIAAH IIIaCTUH, PACCTOSHUS
MEXAY HUMH U IU3JIEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus MEeKTPUYECKOTo M0JIs 3apsKEHHOT0 KOHAEHCaTopa.

3apsnKa 1 pa3psika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npaKkmuxym.

OueHka cui1 B3auMOACHCTBUS 3apsyKEHHBIX Tell.

HabntoieHne npeBpalieHusi 3HEPTUu 3apsSKEHHOTO KOHAEHCATOpa B SHEPTUI0 M3ITyYeHUs
CBETOJINO/1A.

N3yyenue nporekaHus TOKa B LIETIH, COJIEPrKaIe KOHIeHCaTop.

Pacripenesienrie pa3HOCTM  TMOTEHUMANOB  (HaMpsDKEHUS) TPU  MOCIEAOBATEIHHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmosannslit 3neKmpuvecKuil mox.

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBus  CyIIECTBOBAHMSI IMOCTOSIHHOTO — 3JIEKTPUYECKOTr0 TOKa. VICTOUHUMKHM — TOKa.
Hanpsioxenne U u DJIC €.

3axon Oma 11 yyacTKa Lemnu.

DNEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh COIPOTUBIIEHUS OJAHOPOIHOIO IPOBOJHUKA
OT €ro JUIMHBI U TJIOUIa/Id MOTIEPEYHOr0 CeueHus. Y IeJIbHOE CONPOTUBIIEHUE BEIIECTBA.

IlocnenoBarenbHOE, MapajyIeNbHOE, CMEUIAHHOE COEAVMHEHHME NPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nene. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoyns—JleHma.

MoIHOCTb 37EKTPUYECKOT0 TOKa. TernoBasi MOLTHOCTh, BblIesieMasi Ha Pe3UCcTope.

3/1C u BHYTpeHHEE COMPOTUBICHUE UCTOYHHMKA TOKa. 3akoH OMa /sl MOTHOHN (3aMKHYTOM )
ANEKTPUYECKOH 1enu. MOIHOCTh UICTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHME.

Konznencarop B 1ienu NOCTOSIHHOTO TOKa.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MTPOLECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT,
CYETUHK IEKTPUUECKOU DHEPIUM.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAIPSHKEHUS.



HccnenoBanne 3aBHCHMOCTH CHJIBI TOKAa OT HANpsDKEHHS JUIS  PE3UCTOpa, JIAMIIBI
HaKaJIMBAaHUS U CBETOAMOA.

3aBUCHMOCTh CONPOTHUBIICHHUS LWJIMHAPUYECKAX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIH
IONEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT COTIPOTHUBIICHUS IIPH TIOCTOSIHHOM HAIPSKCHUH.

[Tpssmoe u3mepenune DJIC. KopoTkoe 3aMblKaHHE TajJbBAHUYECKOTO 3JEMEHTAa M OLIEHKa
BHYTPEHHETO COMPOTHBIICHHS.

CrniocoOpl coenHeHus1 ICTOYHUKOB Toka, D/1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY ITOJIOCAMU MCTOYHHUKA TOKA OT CHJIBI TOKA B
LeTu.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomeol, nPAKMUKYM.

HccnenoBanue CMEIIaHHOTO COEJMHEHHSI PE3UCTOPOB.

H3mepenne yaenbHOro COnpOTUBIICHHS TPOBOIHUKOB.

HCCHGI{OB&HH@ 3aBUCUMOCTH CHUJIbI TOKA OT HAIIPAKCHUA [JIA JIaMIIbl HAKAJIMBAHWS.

VYBenndeHue npejiena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIIEHNS UCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd DJ[C rajbBaHUYECKOro 3J€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHHU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/Y IOJIOCAMU MCTOYHHUKA TOKA OT CHJIBI TOKA B

IETIH.

HccnenoBanue 3aBUCUMOCTH TTOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKTpuueckas MPOBOJUMOCTb PA3MUYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJUMOCTH
TBEPABIX ~ METAIOB.  3aBUCHMOCTh  CONPOTHBJICHHS ~ METAUIOB  OT  TEMIEPaTypHI.
CBepXnpoBOIUMOCTb.

DnexTpuueckuid Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOcTBeHHass W IMpHUMECHass MPOBOJUMOCTh  IOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPUOOPHI.

ONEKTPUUECKUH TOK B AJIEKTPOJITAX. OJIEKTPOIUTHYECKAs AMCCOLUALMA. ODIJIEKTPOJIU3.
3axonbl Dapazest ISt 3JIEKTPOIH3a.

OneKTpUYECKHU TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENBHBIN pa3psa. Pasnuunsle
THUIBI CAMOCTOSITENBHOTO pa3zpsiaa. Monnus. [1nazma.

TexHudyeckue ycTpolWcTBa M NPAKTHUECKOE NPUMEHEHHUE: Tra3opa3psaHble  JIaMIIbL,
AIIEKTPOHHO-JIy4eBast TpyOKa, MOJIYNPOBOJHUKOBBIE MPUOOpBI: WO, TPaH3UCTOp, (poToanon,
CBETOAMO/, TajbBaHMKa, paUHUPOBAHUE MEIU, BHITUIABKA AIIOMUHUS, 3JIEKTPOHHAS MUKPOCKOITHSI.

Hemoncmpayuu.

3aBUCUMOCTD CONIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

3akoHbl d5ekTpoausa Papazest.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO31yXa.

CpaBHEHHUE IPOBOIMMOCTH METAJIJIOB U MTOJIYyIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

Hab6mronenune snexrponusa.

N3mepenue 3aps1a 0THOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyecKuil NPaKTHKYM.

CriocoObl m3MepeHus: U3NYECKUX BEIWYMH C MCIOJIb30BAaHMEM aHAJIOTOBBIX M IIM(POBBIX
U3MEPUTENIbHBIX MPUOOPOB W  KOMIIBIOTEPHBIX JATYUKOBBIX cUCTEeM. AOCONIOTHBIE U
OTHOCHTEJIbHBIE IOTPEIIHOCTH U3MepeHuil Ppusnueckux BennynH. OleHKa TpaHuIl OTPEIIHOCTEH.



[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, MCCIICIOBAHUNA 3aBUCUMOCTEH (PU3NUECKUX BEIIMYHWH,
NpOBEpKa TMPEAJIOKEHHBIX TUNOTe3 (BBIOOp M3 padoT, ONMMCAHHBIX B TEMAaTHYECKUX pa3lenax
«Y4eHUYECKHI SKCIIEPUMEHT, J1a00paTOpHbIe paObOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBSI3U.

N3yyenne kypca gusuku yriayOnéHHoro ypoBHs B 10 kiacce OCyIIECTBISETCS C YYETOM
CoJIepKaTeIbHBIX MEXKIIPEJIMETHBIX CBsI3€i ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHN, XUMHUH, reorpaduu
U TEXHOJIOTUH.

Mesicnpeomemuvle nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3HAHUA:
ABJICHUE, Hay4HbI (QakT, runores3a, ¢u3Mueckas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJCHHE,
HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJENb, U3MEPEHHE, MOTPEUIHOCTH M3MEPEHUN, M3MEepUTEIbHbIC
npuOopsI, udpoBas 1adopaTopHsl.

Mamemamuxka: penieHre CUCTeMbl ypaBHeHUH. JInneliHas GyHKIus, mapadoia, runepoorna,
ux rpaduku u cBoicTBa. TpuroHoMmerpuyeckue (QyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO. BeKTOpsl M WX NPOEKIMH Ha OCH KOOPIHUHAT,
CJIO)KEHHE BEKTOPOB.

Buonozua: mexanudeckoe ABIDKEHHE B JKHMBOH mpupoje, TudQy3us, 0CMOC, TEIIO0OMEH
JKUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIICH Cpelibl, YTUIHU3AIHI OMOOPTraHU4YeCKOro
TOIJIMBA JJISi BBIPAOOTKH «TEIUIOBOM» M DIIEKTPOIHEPTHMH, NOBEPXHOCTHOE HATSHKCHUE U
KalUJUISIPHBIE SIBIICHUS B TIPUPO/IE, STEKTPUUECKUE SBJICHUS B )KUBON IIPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHHe HaHOMAaTepPHAJIOB, TEIJIOBbIE CBOWCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JKUJKHUE KPUCTAILIbI, DJIEKTPUUYECKHE CBONCTBA METAJUIOB, JIEKTPOJIUTHYECKAs IUCCOLMALINS,
raJibBaHHUKa, SJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHKUe IBUKEHHUI C UCIIOIB30BAHUEM MEXAaHHU3MOB, YUET CYyXOro H
KHUJIKOTO TPEHUS B TEXHUKE, CTATHYECKHE KOHCTPYKINH (KPOHINTEWH, PeméTyaTbie KOHCTPYKITUH),
UCIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHMKH B TEXHHMKE (TMPOCKON, BOAOMET U Jpyrue),
JIBUTATENIb BHYTPEHHETO CrOpaHus, mapoBas TypOWHA, OBITOBOH XOJOIMJIBHUK, KOHAWUIIMOHED,
TEXHOJIOTUM TMOJyYeHHs COBPEMEHHBIX MaTepualioB, B TOM UHCIIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB, ra3opaspsiiaHble
JIaMIIbl, TTOJTYTIPOBOJHUKOBBIE TPUOOPHI, FaIbBAaHHUKA.

11 kaace

Pa3zpnen 4. DiiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3aumMoneiicTBie NOCTOSHHBIX MAarHUTOB W TPOBOJAHHUKOB C TOKOM. MarHuTHoe IoJe.
Bekxrop marHuTHOM MHAYKUMU. lIpMHIMIO Cynepno3Wiuyd MarHUTHBIX IOsed. JIMHMM MarHUTHOU
WHAYKIIHH.

MarHuTHOE TOJIe MPOBOJHUKA C TOKOM (TIPSMOTO IPOBOJHUKA, KATYHIKH H KpPYTrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrnepa, €€ HanpaBiI€HUE U MOTYJIb.

Cuna Jlopenua, e€ wHampaBieHHe U MOJyJdb. J[BWKeHHEe 3apspKEHHOW 4YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarunuTHoe nosne B Beniectse. eppoMarHeTuky, napa- u IuaMarHeTHKH.

TexHuueckue yCTPOHCTBA M TEXHOJIOTHYECKHE IPOIECCH: TMPHUMEHEHHE TTOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETp, JJIEKTpOJABUTaTENb SKoOW, ycKopHUTenn
DIIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KapruHa nuHWI WHIYKIMA MarHATHOTO TIONSL TOJIOCOBOTO M TIOJKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHUTOB.

KapTtuHa nmuHMi MarHUTHOW WHIYKIMH TOJISL JUTHHHOTO MPSIMOTO TIPOBOTHUKA W 3aMKHYTOTO
KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIKHA C TOKOM.



B3aunmopeiicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JeiicTtBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBHKeHUS Iy4Ka 3JEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI EHCTBUS SIEKTPOU3ZMEPUTENBHOIO TPUOOpa MATHUTOIIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

HccnegoBanue MarHUTHOTO MOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

WccnenoBanue 1ecTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amnepa.

N3yueHne 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOYKyuA.

SIBnenue snekTpoMarHuTHOM uHAyKuuu. Ilorox Bekropa MarHuTHOW uHAYKuMH. DJIC
MHAYKIMH. 3aKOH 3JIeKTpoMarHuTHOM uHaykuuu dapaned. Buxpesoe anekrpuueckoe none. Toku
dyxo.

O/1C nHAyKIMH B IPOBOAHMKE, IBUKYIEMCS B OTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

WunyktuBHocTh. Karymika WMHIYKTUBHOCTM B II€NM MOCTOSHHOTO TOKa. SIBieHue
camounaykiuu. JJ]C caMOMHTyKIIUH.

OHeprus MarHUTHOT'O T0JIS1 KaTYIIKHU C TOKOM.

DNeKTPOMarHuTHOE TO0JIE.

TexHuueckue ycTpoilcTBa U TEXHOJIOTUYECKHUE MPOLECChl: UHAYKIIMOHHAS [1€4Yb, COJICHOU],
3allUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHU B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habntoienue siBiaeHMs! 37€KTPOMAarHUTHOM MHIYKITUH.

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

[IpaBuio JleHna.

[Tanenue Maruura B allOMUHHMEBOH (MeIHOM) TpyOe.

SIBneHne caMOMHTyKIIUH.

Hccnenoanue 3aBucumoctu OJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS CHIbI TOKa B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

WccnenoBanue siBieHUS AIEKTPOMarHUTHOM NHIYKIIUH.

Onpenenenne MHAYKIMHA BUXPEBOIO MarHUTHOTO TOJIS.

WccnenoBanue siBIeHUs CAMOUHTYKIUH.

CO6opka MozieH 3IEeKTPOMarHuTHOT'O TeHepaTopa.

Paspnen 5. KosieGanust U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarennuas cucrema. CBoOOgHEBIE KOJIEOAHMUS.

I'apmonnueckue  koneOanus.  KuHemarnueckoe M~ JUHAMHUYECKOE  OMNMCAHUE.
DHEPreTUYECKOe ONMHMCaHUE (3aKOH COXPAHCHHUS MEXaHWYECKOW sHepruu). BrIBOJ TUHAMUYECKOTO
OTHCaHMsI TApMOHUYECKUX KOJeOaHUH U3 UX HIHEPTeTHUECKOr0 U KHHEMAaTHYEeCKOTO OMMCAHUSI.

Amrumutyga u Qasza xonebanuil. CBsi3b aMIUTUTYZbl KOJeOaHUH HCXOAHOM BEIMUYUHBI C
aMIUTUTYZaMU KoJIeOaHU# e€ CKOPOCTH M YCKOPEHHUS.

[lepuon m yactora konebanuii. Ilepuosn Manbix cBOOOJHBIX KOJeOaHUN MaTeMaTHYECKOIO
MmasiTHUKA. [lepruos cBOOOAHBIX KOJIEOAHUH MPY>KUHHOTO MAasTHUKA.

[TonsiTue o 3aTyxarouiux kosnebaHusx. Boinyxxnenusle konebanus. Pesonanc. Pezonanchas
KpHBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJIEOaHMS.

TexHuyeckue ycTpoHCTBA M TEXHOJOTHYECKHE IIPOLECCHI: METPOHOM, Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.



Hemoncmpayuu.

3anuce KonebaTeIbHOTO ABMKEHHS.

Habumoienne He3aBUCMMOCTH MEPHOa MaJIbIX KOJIEOaHHM rpy3a Ha HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyxaromux KojaeOaHuii ¥ 3aBUCUMOCTH TIeproJia CBOOOIHBIX KOJeOaHul OT
CONPOTHUBIICHUS.

HccnenoBanue kosneOaHWii rpy3a Ha MAacCHBHOM TpYyXMHE C Lenblo (opMHUpOBaHUS
npeJICTaBIeHU 00 naeanbHON MOJEN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIpU KojieOaHUAX rpy3a Ha Mpy>KUHE.

HccnenoBanue BoIHYKICHHBIX KOJICOAHUIA.

HaGmonenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

W3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSIHOTO U MIPY>KUHHOTO MasiTHUKOB.

N3yyenue 3aK0HOB JBUKEHUS Tela B X0/ KOJIeOaHH Ha yIpyroMm mnojBece.

W3yyeHnue qBUKEHUS] HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue YHEPTUH B IPYKUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYIbI 3aTYXAIOMNX KOJICOAHUH.

HccnenoBanue BoIHYKISHHBIX KOJICOAHUIA.

Tema 2. dnexkmpomaznummsle Ko1e0aHus.

Konebarenbubiit  koHTYyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJEOaHUS B HICATHHOM
KosebarennbHOM KoHType. Dopmyna Tomcona. CBs3p aMIDIUTYABI 3apsiia KOHIECHCATOpa C
aMIUTUTYAON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUHU B UACATILHOM KOJ€0aTeIbHOM KOHTYpE.

3aryxammiue JJIeKTPOMarHuTHble  Kosie0aHWs. BBIHYXJIEHHbIE  DIIEKTPOMArHUTHBIC
KOJIeOaHuSI.

[lepemenHbIli TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHCTBYHOLEE
3HauUEHUE CWJIbl TOKA W HAIpPSHKEHMS IpU pa3iIudHoON (opMe 3aBUCUMOCTU MEPEMEHHOr0 TOKA OT
BpPEMEHH.

CuHycouJanbHbIN epeMeHHbII TOK. Pe3ucTop, KoHIeHcaTOp 1 KaTylIKa UHyKTUBHOCTH B
LIENY CUHYCOUJIAIbHOI'O IEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKEHUI.

Wneansubiii Tpanchopmarop. [IpousBoacTBo, mepempada M MOTpeOSIEHUE DIEKTPUUECKON
DHEPIHUH.

DKOJIOTHYECKHE PUCKU IPU IMPOU3BOJCTBE 3JIeKTpodHepruu. KynbTypa uCHOIb30BaHUS
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpOHWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AIEKTPUYECKUN 3BOHOK,
TeHEpaTOp MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Hemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHUs.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMsel AJIEKTPOMArHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyxaroMMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BoinykeHHBIE CHHYCOMIaTIbHbIE KOIeOaHusl.

Pesucrop, karymika MHIyKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocrnenoBaTeIbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Y CTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogens TMHUY 3JIEKTPOIIEPEIAUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmMuUKym.

Nzyuenue tpanchopmatopa.

HccnenoBanne mnepeMeHHOro TOKa 4epe3 IOCIIE0BATEeIbHO COEIMHEHHBIE KOHJEHCATOp,
KaTyIIKy U PE3UCTOP.



HaGnroneHue 371eKTpOMarHUTHOTO PE30HaHcA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL.

MexaHnuyeckue BOJIHBI, YCIOBUS UX pacrnpocTpaHeHus. [lonepeunsle U Mpo10JIbHBIE BOJIHBI.
Ilepuon, CKOPOCTh pacIpOCTPaHEHUs U AJIMHA BOIHBI. CBOMCTBA MEXaHUYECKHUX BOJIH: OTPaKCHHUE,
npeaoMIIeHue, HHTephEepeHIHs U AU(paKIus.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHNE OKPYXKAIOLIEH CPEIbI.

ONEKTPOMAarHUTHHIE BOJHBL. YCIIOBUS HW3IIy4EHHUs DJIEKTPOMATHUTHBIX BOJH. B3anMHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpolicTBa  DJIEKTPOMATHUTHBIX  BOJIH:  OTP@KEGHHE, INPEIOMIICHUE,  IOJISPU3ALHSA,
uHTEephepeHIHs U AU(PaKIIHSL.

[IIkana 3JIEKTPOMArHUTHBIX BOJIH. IIprMeHEHHE HSJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMIIBI paguOCBsI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKatOIIEeH CpeJibl.

TexHudyeckue ycCTpoONCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3BbIKAJIBHBIE HWHCTPYMEHTHI,
panap, paauonpuEMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus, yapTpa3ByKoBas TUarHOCTHKA
B TEXHHUKE U MEJUIIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U paclpoCTpaHEHUE ONEPEYHbIX U MPOJOIbHBIX BOJIH.

Konebmronieecs Ten0 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

Habnronenue oTpaxeHus 1 MPeTOMIICHUS MEXaHUUECKUX BOJIH.

Habmronenue unrepdepeHunu u Juppakiud MEXaHHYECKUX BOJIH.

AKYyCTHYECKUI PE30HAHC.

CaolicTBa yabpTpa3ByKa U €ro IPUMEHEHNE.

HabntonieHne cBs3M TPOMKOCTM 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOM W YacTOTOU
KoJIeOaHU .

UccnenoBanue  CBOMCTB  JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPAKEHHUE,  MPEIOMIIECHUE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Oo6nHapyxeHnre nHPPaKpacHOTO U yIbTPaPHUOIETOBOTO U3ITyUEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

N3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3y4enne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonuHENHOE pacIpOCTpaHEHHE CBeTa B OAHOpOAHOM cpene. Jlyd ceera. TodeuHsli
HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. I[locTpoeHune u300pakeHHI B IIOCKOM
3epkaie. Cpepuueckue 3epkana.

IIpenomnenne cBera. 3akoHbI MpeJOMJIEHHs cBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnoMieHuss. OTHOCUTENBbHBIM ITOKa3aTesb IperaoMiieHHs. [lOoCTOSIHCTBO 4acTOTBI CBeTa H
COOTHOLLIEHHUE JJIMH BOJIH IIPH NEPEX0]I€ MOHOXPOMATUUYECKOTO CBETA YEPE3 IPAHUILY pas3zeiia ABYX
ONTHYECKUX CPEI.

Xon nyueit B mpusMme. [ucnepcus ceera. CloxxHbIi coctaB Oenoro cera. Lger.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroil MoaHOro BHyTPEHHETO OTPaKEHMS.

CoOuparomue M paccewBarolye JuH3bL. ToHkasg JnuH3a. DOKycHOe paccTosiHME U
ONTHUYECKasi Cuja TOHKOM JHMH3bL. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSIHHMSI TOHKOHM cdeprueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTes IPEIOMIICHUS.

dopMya TOHKOW JUH3BL. Y BEIMYECHHE, 1aBAEMOE JTUH30M.



Xox Jiyda, MpOLIEAUIETrO JMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJITaBHOW ONTHYECKOW OCH.
[TocTpoeHne N300paKeHUI TOYKU M OTpe3Ka MPsIMOK B COOMPAIOIIMX U PACCEHMBAIOIINX JIMH3AX U
UX CHCTEMaXx.

Onrtuyeckue npubopsl. Paspemaromnias cnocoOHOCTh. 113 Kak onTHyeckas cucremMa.

[Ipenenbl nPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas onrtuka. WHTepdepenmmst cBera. KorepeHTHbIE HCTOYHHKH. Y CIIOBUS
HaOJI0/IEHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(GEPEHIIMOHHONW KapTUHE OT JBYX KOI'€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Kiaccnueckux HHTEP(EepeHIMOHHBIX CXEM.

Hudpakus csera. JudpakuronHas pemérka. YciaoBue HaONMIOIEHUS  TJIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyHa, IEpHUCKOIl,
dboroanmnapar, MUKPOCKOII, TPOSKIMOHHBIN anmapar, IpPOCBETJICHHE ONTHUKHU, BOJIOKOHHAs ONTHKA,
TU(paKInOHHAS PeIIETKa.

Hemoncmpayuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npeioMieHus CBETa.

Habnroenune momHOro BHyTPEHHETO OTpayKeHHst. MoAenb CBETOBO/IA.

HccnegoBanue xoa CBETOBBIX MTyUYKOB Yepe3 MIOCKONAPAILIEIbHYIO IJIACTUHY U [IPU3MY.

HccnenoBanue cBONCTB U300paXKeHU B TMH3AX.

Mopenu MUKpOCKoOMa, TEIECKOIA.

HaGuronenne naTepdepeHIim cBera.

HaOmroneHne BETOB TOHKUX IUIEHOK.

HaGimronenne nudpaknuu cBera.

N3yyenne nudpakiimoOHHON peréTKu.

Habntoienue nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habntoienue nonsipusanuu cBera.

[IpuMeHeHue noAsIpOrI0B AJiA U3YUYECHUS] MEXaHUUYECKHUX HaIPSKEHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npakmuxym.

N3mepenne nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHUSL OT BELIECTBA (Ha MpUMEpe KHUIKUX
JUH3).

N3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonmyuyenne n300pa>keHus B CUCTEME U3 MJIOCKOTO 3epKajia U JIMH3bI.

[Tonydyenne n3o0paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpEpeHIINN U TOISIpU3ALIH CBETA.

N3y4enue nosnspusannu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yyenne nuTeppepeHIiny J1a3epHOro U3IyYeHUs Ha ABYX LIENSIX.

Habmonenue aucnepcum.

Hab6mronenue u uccnenoBanne nudpakIimOHHOTO CIIEKTpA.

W3mepenue 1nmHbI CBETOBOW BOJIHBI.

[Tonydenune ciekTpa U3IydeHus: CBETOAMO0/1a IPU MOMOIIH TU(DPAKIINOHHON PEHIETKY.

Pasnen 6. OcHOBBI ceIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

['panuubl TPUMEHUMOCTH KJIACcCUYECKOM MexaHukHu. [locTynmarel cnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan.  [IpeoOpasoBanus  JlopeHua.  Yciosue
IPUYUHHOCTU. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHHU U COKpALEHUE JUIMHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C 3HEPTUEl U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHULIBl. DHEPTUS IOKOS.



TexHuueckue yCTpOMCTBA M TEXHOJOTWYECKHE IIPOLECCHl: CIYTHUKOBBIE IPUEMHHUKH,
YCKOPUTENH 3apsyKEHHBIX YACTHII.

Y4eHnuecKui IKCIEPUMEHT, JIaOOopaTOpHbIE pa0OThI, MPAKTUKYM.

OmnpeneneHre MMITyJIbCAa W DHEPTUM PENSTHUBUCTCKUX dYacTul] (1o ¢ororpadusM TpPEeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).

Paszpnen 7. KBanToBas ¢usuka.

Tema 1. KopnycKynapHno-601H0801 0yanusm.

PaBHOBecHOE TETUIOBOE W3NydeHUE (M3IIydeHHE aOCONIOTHO 4YEPHOTO Tena). 3aKoH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHSI U UMITYJIEC (POTOHA.

dorordpdexr. Onbitel A. I'. CroneroBa. 3akoHbl Gotodrddekra. YpaBHeHHe DUHIITECIHTHA
s poroaddexra. «Kpacnas rpannna» Gororddexra.

JlaBnenue cBera (B YacTHOCTH, [aBJCHHE CBeTa Ha aOCOJIIOTHO TMOTJIOIIAIOUIYI0 H
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BosinoBeie cBoiicTBa yactuil. Bomubl ae bpoins. [nuna Bonubl ne bpoins u pasmepbl
o0nacTu JoKalu3alMM JBUXKYLIEcs yacTuipl. KopmyckynspHo-BoaHOBON AyanusM. Judpakuus
3JIEKTPOHOB HA KpHUCTAJLIaX.

Crnenuduka n3mepennii B Mukpomupe. CooTHomeHus: HeonpeaenéHnocTen I eiizendepra.

TexHuyeckue ycCTpOCTBA M TEXHOJIOTUYECKUE TMPOILECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOANO/.

Hemoncmpayuu.

®oTo3deKT Ha YCTAaHOBKE ¢ MMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TIOJTYTIPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeTOoauOI.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

Wccnenosanue gporopesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOIMO OT HAIIPSKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas mozens atoma Pesepdopra.

IToctynatel bopa. M3nydenue u morjouieHne (GOTOHOB IMPH MHEpexojae aromMa € OJHOTO
YPOBHS SHEPTUU Ha APYTOH.

Bunel criektpoB. CHEKTp ypoOBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHYKJIEHHOE M3 TyueHue ceera. Jlasep.

TexHuyeckue ycTpoWcCTBa M TEXHOJIOTMYECKHE IPOLECCHL: CIEKTPAJbHBIA  aHAIU3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopens onbiTa Pesepdopra.

Habntonenue nuHeuaThIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETUMKA HOHUZUPYIOIIUX YACTHLL.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3ITYUYECHMUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMuUKym.

HabmtoneHue nuHeiuaToro crnekrpa.

HccnenoBanue crnekTpa pa3pekeHHOTO aTOMapHOIO BOJOpOJa U U3MEpPEHUE MOCTOSHHOU
Pun6epra.

Tema 3. Dusuka amomHnozo a0pa u 371eMEeHMAPHLIX YACMUY,.

Hyxnonnas mozens snpa [eiizenbepra—MBanenko. 3apsn siapa. MaccoBoe 4yuClo sipa.
N3oTombl.



PannoaktuBHOCTH. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIA OeTa-pacman. ['amma-
U3JTyYEHUeE.

3aKkOH paJMOaKTUBHOIO pacnajga. PaavoakTuBHble wH30TONBI B mpupone. CBoiicTBa
VMOHM3UPYIOUIET0 U3JIy4YeHHUs. BiusHue pajinoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. Jlozumerpusi.

DHeprust CBA3M HYyKJIOHOB B sijipe. SnepHbie cuiibl. JledekT Macch spa.

Snepusie peakuun. [enenue u cunres auep. Anepusie peaktopsl. [IpoOiaemsbl yrnpaisieMoro
TEPMOSIEPHOIO CUHTE3a. DKOJIOTMYECKUE aCIIEKThl Pa3BUTHUSA SACPHON SHEPTrEeTHKU.

Mertoabl perucTpauuy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHbI, ME€30HBI M JENTOHBI. [IpencraBiienue o
CranpmaptHoil Mmosenu. KBapk-riit0oHHas MOJAEIb aIJpOHOB.

®dusuka 3a npenenamu CrannapTHol mojenu. TémHas MaTepust U TEMHAs SHEPTUSL.

EnunctBo duznyueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLECCHI: JT03UMETp, Kamepa BuibcoHa,
AJIEPHBIN PEaKTOp, TEPMOSACPHBIN peakTop, aToMHasi 60MOa, MAarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

HccnenoBanme paanoakTUBHOTO (DOHA € MCTIOJIb30BAaHHEM J03UMETPA.

N3yyenune normnoieHus: 6eTa-4acTUl] aIFOMUHUEM.

Pa3nen 8. DiieMeHTBHI AaCTPOHOMMY U ACTPO(PU3UKH.

Otanbl pa3BUTHS acTpOHOMHUH. [IpukiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUMU.
[TpruMeHNMOCTD 3aKOHOB (PU3HUKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKIX OOBEKTOB.

Meroabsl acCTpOHOMUYECKHX uccienoBaHUi. COBpEeMEHHbIE ONTHUYECKUE TEJIECKOIbI,
pazuoTenIecKomnsl, BHEaTMOCc(hepHast aCTPOHOMHSL.

Bun 3B€3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, UX BUIMMOE ABH)KEHHUE.

ConHeuHas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ComnHia U 3BE37.

3BE3/1b1, UX OCHOBHBIE XapaKTEpPUCTUKU. /[narpamma «CreKTpanbHbIN KJIACC — CBETUMOCTBY.
3BE3bI TIIABHOW IOCIEA0BATENBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTBY» JUIS 3BE3] IJIaBHOU
nocneaoBarenbHOCTH. BHyTpenHee crpoenue 3BE€3A. COBpEeMEHHbBIE IPEACTABICHHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTanbl KU3HU 3BE3L.

Mneunsiii [1yTs — Hama [Namaktuka. [lonoxenue u nmwxkenne Comuna B ['amaktuxe. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3axkon XaO0na. PasOeranuwe ranaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

Habmtonenus 3B€31H0r0 HeGa HEBOOPYKEHHBIM T7Ia30M C MCIIOJIB30BAaHHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN NIl ONpeJIeIeHNs MOJI0KEeHNsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usl CeBepHOro NMoyymapus 1 sipkue 3BE3/bI.

HaGmronenus B Teneckon JIyHbI, TUTaHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHIA.

Pu3nyecKuil NPaKTHKYM.

CrniocoObl n3MepeHust GU3NYECKUX BEIMYMH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U IH(PPOBBIX
U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX  JTATYMKOBBIX CHUCTEM. AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH U3MEpEeHUH (pu3nueckux BeaudrH. OLeHKa rpaHull MOrPeuIHOCTEH.

[IpoBeieHne KOCBEHHBIX M3MEPEHUM, NCCIIEOBAaHUM 3aBUCUMOCTEN (PU3NUECKUX BETUYMH,
IpPOBEpPKa MPEIOKEHHBIX THUIOTE3 (BHIOOP M3 pabOT, OMHCAHHBIX B TEMAaTHUYECKUX pas3fesiax
«Y4YeHUYeCKHI HKCIIEPUMEHT, JTAO0OpaTOpHBIE paOOTHI, IPAKTHKYM).

O0o001maromuiee NOBTOPEHHME.



O0oOmenne W cucTeMaTH3allUsg — COJIEpXKaHMsl — pasfenoB  Kypca  «MexaHuKay,
«MonexynsipHas (u3uka M TEpMOAMHAMHKA», «DIEKTpoauHaMHKa», «KojeGaHWs W BOJHBDY,
«OCHOBBI ~ CIIELIMAJIBHOM TEOpUU OTHOCHTEIbHOCTH», «KBaHTOBas ¢usuka», «SneMeHTb
ACTPOHOMMH U aCTPOPUIUKI.

Ponp u3ukm M acTpOHOMHMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMANbHOM U
THYECKON chepax NesITeIbHOCTH YeJI0BeKa, POJib U MECTO (PU3MKH M aCTPOHOMHUH B COBPEMEHHOMN
Hay4YHON KapTUHE MHpA, 3HAYEHUE OIUCATEIbHOM, CHUCTEMaTHU3UpPYIOIIEeH, OOBSICHUTEIBLHOU U
NPOTHOCTUYECKON (PyHKIMI (hu3ndeckoil Teopuu, posib (U3UYECKOH TeoprH B (OPMHPOBAHUU
IpeJCTaBICHUN 0 PU3MUECKON KapTHHE MUpPa, MECTO (U3NYECKON KapTUHBI MUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUIN O IPUPOJIE.

MesxknpeamMeTHbie CBSI3H.

Nzydenune kypca ¢usuku yriyoiaéHHOro ypoBHS B 11 Kiacce OCymIECTBISICTCS C y4ETOM
coJiepKaTeIbHbIX MEXIIPEJAMETHBIX CBsI3€ll ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHU, XUMHUH, reorpaduu
U TEXHOJIOTUH.

Mesicnpeomemmuvle nOHAMUA, CEA3AHHbBIE C U3YYCHUEM MEMOO00E HAYUHO20 NO3ZHAHUA:
SBJICHHE, HAy4YHBIA (aKT, TUIOTE3a, (QHU3MYECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/IEeHHE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHUE, NOTPEIIHOCTA U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuienue cucreMbl ypaBHeHUil. Tpuronomerpudeckue (GyHKIMM: CHHYC,
KOCHUHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO. BekTopbl M uX
IOPOEKIMM Ha OCH KOOpAMHAT, CIOKEHHE BEKTOpOB. [Ipom3BoaHbIE 3JIeMEHTApHBIX (YHKIHMH.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEAeICHNE TUIOMAAN TUIOCKUX GUTyp 1 00BEMa Tell.

Buonozusa: >nextpuyeckue sBICHUS B )KUBOW MIPUPOJIE, KoleOaTeIbHbIE IBUKEHUS B )KUBOU
IPUPOJIE, DOKOJOTMYECKME PUCKH IIPU IPOU3BOJCTBE ANIEKTPOIHEPIHH, DJIEKTPOMATHUTHOE
3arps3HEHUE OKPY’)KAIOWIEH Cpelpl, YJIbTPa3ByKOBas IUArHOCTHKAa B MEJMULMHE, ONTHYECKUE
SIBJICHUSI B )KUBOW MPUPOJIE.

Xumua: CTPOCHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIIETKH, CIIEKTPAIbHbIN aHAIH3.

TI'eozpaghua: mMarHutHble TONOca 3€MIIM, 3aJ€KUM MAarHUTHBIX PyZ, (OTOCHEMKA 3€MHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NPUMEHEHNUE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, JJIEKTPOABUIATENb
SAxobu, reHepaTOp NEPEMEHHOr0 TOKA, WHAYKIMOHHAs Ie4b, JMHUM DJEKTpoliepenad,
ANIEKTPOABHUraTeNb, pajxap, paguoONpuEéMHHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JMAarHOCTHKA B TEXHHUKE, IPOEKIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
coJIHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHHKH, sJIEpHAsi SHEPreTUKA U IKOJIOTHYECKUE aCIEeKThI €&
pa3BUTHSL.

JIn4HOCTHBIE pPe3yJIbTAThI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS ydeOHOro mpeamera «DHU3UKa» JOJKHBI OTpa)xarTb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOACTBOBAThbCcA C(HOPMUPOBAHHOW BHYTpEHHEU
MO3UIMEN JTUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlW, TO3UTUBHBIX BHYTPEHHUX yOekKIECHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHUCKOTO OOIIEeCTBa, PACIIMPEHNUE KUZHEHHOTO
OTIbITA U OMBITA JESATENILHOCTHU B MPOLIECCE peaTu3aliid OCHOBHBIX HAaNpaBJIE€HUI BOCIUTATEIbHOMN
JESATEIILHOCTH, B TOM UHUCIIE B YACTHU:

rpakIaAHCKOr0 BOCTIMTAHUA:

J c(OpPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOydYarolerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

. IPUHSATHE TpaJULUOHHBIX 00111e4eT0BEYECKIX T'YMaHHUCTUYECKUX u
JEMOKPAaTUYECKUX LIEHHOCTEH;

J FOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEpecax TIPakKIaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUN B 00pa30BaTeIbHON OpraHU3alty;



. YMEHHE B3aUMOJEHCTBOBATH C COLUAIbHBIMM WHCTUTYTaAMH B COOTBETCTBUM C HX
(GYHKUMSAMU ¥ Ha3HAYCHUEM;

. TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU J1E€ATEIbHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

J c(OPMHUPOBAHHOCTb POCCUHCKOM IpaX1IaHCKON UAEHTUYHOCTH, IaTPUOTU3MA;

J LIEHHOCTHOE OTHOILLIEHUE K FOCYNapCTBEHHBIM CUMBOJIAM, JOCTUKCHHUSIM POCCUMCKUX

y4€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

. c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

. CIOCOOHOCTh  OLIEHMBATh CHUTYalUMI0O U TMPUHUMATh OCO3HAHHBIE pELICHMUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH
YUYEHOTO;

L4 OCO3HAHHUE JIMYHOT'O BKJIaga B IIOCTPOCHHUC YCTOﬁqHBOFO 6y,I[y1.HCFO.
ICTETUYECKOIro BOCIIMTAHUA:
L4 OCTECTUYCCKOC OTHOLICHUEC K MHPY, BKIIOYAd OJCTCTUKY HAYYHOI'O TBOPYCCTBA,

NpUCymero (pusmueckoi HayKe.

TPYAOBOT0 BOCIIMTAHUSA:

o MHTEpEC K pa3iuyHbIM cdepaMm MpodeccuOHANBbHON AeATeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu
U peajn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

. TOTOBHOCTb M CITIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00J1acTH (PU3HUKHK
Ha MPOTSDKCHUU BCEH JKHU3HH.

IKOJIOTNYE€CKOr0 BOCIIMTAHMS:

o c(OpPMHUPOBAHHOCTH IKOJIOTUYECKOM KYIBTYphI, OCO3HAHHE TII0OATLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

. IJIAHUPOBAHUE M OCYIIECTBJIEHUE JEUCTBUI B OKpYXKAlOLIEW Cpele Ha OCHOBE
3HAHMS LIeJIel YCTOWYUBOTO PA3BUTHSI YEIOBEUYECTBA;

. paclIipeHre OMbITa JEATEILHOCTH YKOJOTUYECKOW HAIMpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHU TI0 (PU3HKeE.

HEHHOCTH HAYYHOTO MO3HAHUSI:

. c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3NUECKOI HAYKU;

. OCO3HaHHE IICHHOCTH HAy4HOH NeATeTbHOCTH, TOTOBHOCTH B MPOIECCE U3YUYECHUS
(U3HKM OCYIIECTBISTh MPOSKTHYIO M HCCIEIOBATEIBCKYIO JCSITEILHOCTh HHIUBUIYaTbHO W B
rpymrme.

MeTanpeIMeTHbIe pe3yJIbTaThI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

basoBble Jiornueckue 1eMCTBUA:

J CaMOCTOSITENNbHO (DOPMYIHPOBATh U AKTYaJIU3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

. ONPEAEIIATh LENN NEATEIBHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUH UX JTOCTHIKEHUS;

. BBISBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX (U3NYECKUX
SIBTICHUSX

J pa3zpalaTeiBaTh IUIaH pELIEHUS NpoOieMbl € Y4E€TOM aHalu3a HMEIOIIUXCS
MaTepHaJbHBIX U HEMaTepUaAIbHBIX PECYPCOB;

o BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHMBATb COOTBETCTBUE PE3YJbTATOB
LEJISIM, OLICHUBATh PUCKHU IIOCIIEACTBUN JEATEIBHOCTH;

o KOOPJMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHUSIX PEATbHOTO, BUPTYaJIbHOTO M

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



L4 Pa3BHUBATh KPCATHUBHOC MBIINIJICHUC IIPU PCIICHHUU JKU3HCHHBIX HpOGJIeM.
ba3oBble HCCIEA0BaATCJIbCKHUE ﬂeﬁCTBHﬂ:

J BIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHSATUSIMH U  METOJAMH
(bU3UYECKON HAYKH;
o BJIAJICTh HABBIKAMU Y4YeOHO-MCCIICOBATEILCKOM W TPOCKTHOW JCATEIBHOCTH B

obnactu (PM3HKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILBHOMY TIOMCKY METOJIOB PEIICHUS
3a7a4 (PU3NIECKOTO COJICPIKAHMSI, TPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS,

o BJIAJICTh BUJIAMH JICATEIILHOCTH IO MOJyYECHHIO HOBOTO 3HAHMUS, €r0 MHTEPIIPETAIUH,
peoOpa3oBaHUIO0 U MIPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CHTYaIUsX, B TOM YHUCIE MPH CO3JIaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

o BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M U aKTYaJIM3HpPOBATh 3aady, BBIABHIaTh
rUnoTe3y e€ pemeHus, HaXOJAUTh apTyMEHTHI JUIsl I0Ka3aTeIhCTBA CBOMX YTBEPXKIACHHIA, 3a/1aBaTh
napameTpbl ¥ KPUTEPUU PEIICHUS;

o AQHAJIM3UPOBATh IOJIYYCHHBIE B XOJI€ PEIICHMs 3aJaud pPe3yibTaTbl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSAX;

. CTaBUTH U (DOPMYITHPOBATH COOCTBEHHBIC 33/1a4U B 00Pa30BaTEIHLHON JIEATSIHHOCTH,
B TOM YHMCJIC TIPU U3yYCHUU (HU3UKH;

J JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

J yMeTh  NEpEeHOCUTh 3HaHWA 1O  (U3MKE B  TPAKTUYECKYI0  O0JIACTh
KU3HEEATEIbHOCTH;

o YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

o BBIIBUTaTh HOBBIE HJIEH, MPeJIaraTh OPUTHHANBHBIE MTOAXOAbI U PEIICHHUS,

o CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanueii:

J BJIAJCTh HAaBBIKAMH TOJydeHHs HHpoOpMaruu (QHU3HMUECKOTO CONEpKAHHUS U3

HCTOYHHKOB PAa3HbIX THUIIOB, CAMOCTOATCIBHO OCYWICCTBJIIATH INMOUCK, aHAJIW3, CUCTCMATHU3AllUIO0 U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM Ipe/ICTaBICHHUS;

o OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

o UCIMOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX U KOMMYHHKALMOHHBIX TEXHOJOTHH B
PCIICHMN KOIHUTHBHBIX, KOMMYHUKATUBHLIX W OpPraHU3allMOHHBIX 3aJad C CO6J'II-O)I€HI/I€M
TpeOOBaHUN SPrOHOMMKH, TEXHMKH O€30MaCHOCTH, TMTHUEHBI, pecypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

° co3/aBaTh TEKCTbl (PU3NYECKOrO COJEP)KAHMS B Pa3iIMYHbIX (opMarax ¢ y4y€ToOM
Ha3HaueHUs! UH(OpPMAIMK U 1IeJIeBON ayJUTOPUH, BHIOMpAs ONTUMANbHYIO (GOpPMY MpeaAcTaBIECHUS
Y BU3yaJIM3alliH.

KoMMmyHuKaTHBHBIC yHHBEpCaIbHbIC y4eOHbIE JCHCTBHUSA:

o OCYILECTBIIAThH OOIEHHE HA YpOKax (PU3UKHU U BO BHEYPOUHOH /1€ TEIbHOCTH;

. pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;

. Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUsS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

. MOHMMATh U UCTOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON paboThI;

. BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JECHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEHN Ka)KJ0r0 4JI€Ha KOJUIEKTUBA;

. MIPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBaTh U KOOPAMHUPOBATH

JIEUCTBUSA 1O €€ NOCTHUKEHUIO: COCTABIIATH IUIaH JACHUCTBUM, paclpelesATh POJIU ¢ YYETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU PaOOTHI;

° OIICHWBATh KayeCTBO CBOETO BKJIAJlda M KAXKIOTO YYaCTHHMKAa KOMAaHIBI B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;



J npejiaraTb  HOBBIE  IIPOEKTHI, OLIEHUWBAaTh HUJAEM C TO3MLIHUHA  HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

o OCYLIECTBJIATh MO3UTHBHOE CTPATETMYECKOE IOBEJACHUE B PA3IMYHBIX CUTYaLUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

J CaMOCTOSITENIbHO OCYILECTBISATh O3HABATENbHYIO JAEITEIbHOCTD B 00J1aCTH (U3HUKH
¥ aCTPOHOMUH, BBISBIIATH POOIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1aUH;

° CaMOCTOATCIIbBHO COCTABJIATH IIJIaH PCIICHUA paC‘IéTHbIX U KAa4YCCTBCHHBIX 3aaay,

IUIaH BBINOJHEHUS IPAKTUYECKOM paboThl ¢ y4€TOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

J JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

J pacmupsaTh paMKH y9eOHOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

. JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pelIeHHUE;

J OIICHUBATH MTPUOOPETEHHBIN OTIBIT;

. CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAUIUU B 00JacTH (HU3HKHW,

MMOCTOSIHHO IOBBIIIATh CBOM O6pa3OBaTeHLHLIﬁ u Ky.]'ILTypHHﬁ YPOBCHbB.
CﬁMOKOHTpOJ'[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

. JlaBaTb OLEHKY HOBBIM CHUTyal[UsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETIAM;

o BJIAJCTh HABBIKAMM II03HABAaTEILHOW peQIIEKCUU KaK OCO3HAHUS COBEPILAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHUN;

. UCTIONB30BaTh MPHUEMBI peQIIeKCHU Ui OLEHKH CHTYyallld, BBHIOOpAa BEpHOTO
peleHus;

. YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHUKECHHUIO;

. IIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

. NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

. IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

. IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nporecce nocTnxkeHNs TUYHOCTHBIX PE3YIbTaTOB OCBOEHMSI IPOrpaMMBbl MO (PU3UKE JUIs
YPOBHSI CpeAHEro oO0miero o0pa3oBaHUs y OOYyYarOIIUXCS COBEPIICHCTBYETCS SMOLMOHATBHBIN
UHTEJUIEKT, MPeANoaraloumi chopMIUpOBaHHOCTS!

o CaMOCO3HaHUS, BKIIIOYAIOIEr0 CIOCOOHOCTh TOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJETb HANpPaBIEHUS pa3BUTHUA COOCTBEHHOW 5SMOIMOHAIBHOW cdepbl, ObITh
YBEpEHHBIM B ce0e;

o CaMOpPETyJIMPOBAaHHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, yMEHHE  INPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHME, CHOCOOHOCTh aJANTHPOBATHCA K SMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

o BHYTpeHHCﬁ MOTHBAIIUU, BKJTIOYAIOIIEH CTPEMIJICHUC K JOCTHXKCHUIO LCIIN U YCIICXY,
ONITUMU3M, NHUIITUATHUBHOCTb, YMCHUC HCﬁCTBOBaTB, ncxoasa nu3 CBOUX BO3MO)KHOCTCI\/'I;
L4 OMIIaTHU, BKJTIOYAIOIIEH CIIOCOOHOCTh TOHUMATH OMOIIMOHAJIBHOC COCTOSAHHC

NPYTUX, YYHATBIBATH €r0 TPH OCYIIECTBICHHHA OOIICHHS, CIMOCOOHOCTh K COYYBCTBHIO U
COIIEPEKHUBAHHUIO;

o COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaUBAaTh OTHOIIEHUS C
JIPYTUMHU JIFOJIbMH, 3a00THTHCS, TIPOSIBIISATH HHTEPEC U Pa3penIaTh KOH(PIUKTHL

IIpeaMeTHbIe pe3yabTaThl

K kon1y o0yuenus B 10 Knacce npeMeTHBIE pe3yJIbTaThl Ha YTIYOJIEHHOM YPOBHE JTOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:



J NOHUMATh pOJb (UMK B SKOHOMUYECKOH, TEXHOJIOTMYECKOH, SKOJIOTHYECKOi,
COLMAILHOM M 3THUYECKON cepax NesTeTbHOCTH YelIOBEKa, POJib U MeCTO (DU3UKH B COBPEMEHHOMN
Hay4YHON KapTUHE MHpPA, 3HAYEHUE OIUCATEIbHOM, CHUCTEMaTU3UPYIOIIEeH, OOBSICHUTEIBbHOU U
IPOTHOCTUYECKOH (YHKUMH (HU3MUECKOW TEOPHUM — MEXaHHWKH, MOJEKYJISpHOH (u3uku u
TEPMOJIMHAMMKH, POJIb (PU3UYECKOH TeopuH B (OPMHUPOBAHMU IpPEICTaBICHUM O (usnueckon
KapTUHE MUPAa;

J pa3nnyarh YCJIOBUS TNPUMEHUMOCTH MoOJeIeH (U3NYECKUX Tel M IMPOILECCOB
(sBNIEHMI): MHepLUalIbHAs cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO0, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBXKEHHE, CBOOOIHOE MajieHue, abCOMOTHO yripyras aedopmarus, abCoIOTHO
ynpyroe M aOCOJIOTHO HEYIpYyroe CTOJIKHOBEHHUS, MOJENU ras3a, JXKUAKOCTH U TBEPIOro
(KpUCTAJUTMYECKOT0) TeJa, UCaIbHBIN ra3, TOUSUHbIN 3apsi/l, OJHOPOIHOE FIEKTPUUECKOE MOJIE;

. pa3nu4ath ycinoBHsA (TpaHMIbI, 00JacTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB,
IOHUMAaTh BceoOLMil XapakTrep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh HCIOJIb30BAaHUS
YaCTHBIX 3aKOHOB;

J AQHAIN3UPOBATh U OOBICHITH MEXAHUYECKUE IPOLIECCHl U SIBJICHUS, MCIIONb3Ys
OCHOBHBIC IIOJIOKEHMSI M 3aKOHbl MEXaHUKHU (OTHOCHUTENBHOCTh MEXaHUYECKOI'O JIBUIKEHUS,
(dopMyJibl KHHEMATUKU PAaBHOYCKOPEHHOT'O JIBUYKEHUS, peoOpa3zoBaHus ['anuiies uid CKOPOCTH U
nepeMenieHys, 3akoHbl HBIOTOHA, NPUHLUI OTHOCUTENBHOCTH [‘anmiesi, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBl COXPAHEHMsI MMILYJbCa M MEXaHMYECKON HHEpruu, CBsA3b PAabOTHI CUIBI C
U3MEHEHHEM MEXaHUYeCKOH 5SHEpruu, YCJIOBHs paBHOBecHUs TBEPJIOro Teia), IpU ITOM
UCIIOJIb30BaTh MAaTEMAaTHUYECKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaTb YCJIOBUSA MPUMEHUMOCTH
(bu3nUecKrx 3aKOHOB: MpeodpazoBaHuii ['anuies, BTOporo u TpeThero 3akoHoB Hpi0TOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCa U MEXaHUYECKOW IHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

J AQHAIN3UPOBATh U OOBSCHATH TEIUIOBBIE MTPOLIECCH U ABJICHUS, UCIIOJIb3YsI OCHOBHBIE
nonoxenus MKT u 3akoHbl MonekymspHOW (U3MKM M TEPMOJAMHAMHUKU (CBSI3b JaBJICHUS
UJICABHOTO Ta3a CO CPETHEW KMHETUYECKON YHEPTrUeN TEeIUIOBOTO JBUKEHUS U KOHIEHTPALUEN €ro
MOJIEKYJI, CBfA3b TEMIIEPATypbl BEIIECTBA CO CPEIHEH KHHETUYECKOW DHHEPrHMed TEIIOBOTO
JBUKEHHSI €r0 4YacTUll, CBS3b JABJICHHUS HJCAJIbHOTO raza C KOHLEHTpaluued MOJEKyJl U €ro
TEeMIEpaTypol, ypaBHeHHEe MeHneneesa—KnaneiipoHna, mepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpPAaHEHHs DHHEPruu B TEIUIOBBIX IpoOIleccax), MPH OSTOM HCIOJIb30BATh MaTeMaTHUECKOe
BBIPAKCHHE 3aKOHOB, YKa3bIBaTh YCIOBHs NIPUMEHUMOCTH ypaBHEHUS MeHeneesa—Kianenpona;

o aHAJTM3UPOBaTh M OOBACHATH DJEKTPUUECKUE SBICHUS, MCIIOJIb3YS OCHOBHBIE
MOJIO)KEHUSI U 3aKOHBI DJIEKTPOJMHAMHUKU (3aKOH COXpPAHEHHS 3JIEKTPUYECKOTO 3apsjia, 3aKOH
KynoHa, MOTEeHIMAIbHOCTD 3JIEKTPOCTATUYECKOrO MO, MPUHIKI CYNEPIO3ULIUN IEKTPUIECKUX
noJiel, MpU ATOM YKa3blBas YCJOBHS NMPUMEHMMOCTH 3akoHa KyiloHa, a Takke NpaKTUYECKH
BaXHBIE COOTHOLICHMs: 3aKOHbI OMa U1 ydacTKa LENM U JUIsl 3aMKHYTOW JJIEKTPUYECKOU LIETH,
3akoH Jlxoyns—Jlenna, npasmia Kupxroda, 3akonst @apases 11t 5JI€KTpOIHn3a);

J ONKCHIBATh U3NYECKUE MPOIECCHI U SIBJICHHUS, UCTIOIb3YS BEIMUUHBL: IIEpeMEIIeHHE,
CKOPOCTb, YCKOPEHHE, HUMIYJbC Te€la M CUCTEMBI T€J, CHJIAa, MOMEHT CWJbl, JaBJICHHUE,
NOTEHLIMAJbHAsT DJHEPrus, KUHETUYEeCKash »HHEpPrusi, MeXaHWudeckas OSHeprus, padoTa CHIIBI,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CHJIa TSKECTH, CHJIa YIPYIOCTH, CHJIa TPEHHS, MOIIHOCTb,
SHEprus B3auMOJICHCTBUS Tea ¢ 3eMiI€ BOJIM3H €€ MOBEPXHOCTH, SHEPIUsl YIPYyroil nqedopmanun
NpPY>KUHBI, KOJMYECTBO TEIUIOTHI, Aa0COJIIOTHAs TeMmIeparypa Teia, paboTa B TEPMOAMHAMUKE,
BHYTPEHHSS DHEPIusl UJEaJbHOIO OJHOATOMHOIO Tras3a, paboTa WIeaJIbHOTO ra3a, OTHOCHTENbHAs
BIQXHOCTh Bo3ayxa, KIIJ[ wuaeanpbHOro TEIIOBOrO JABHUraTelns; dJIEKTPUUECKOE  IOJIE,
HANPSDKEHHOCTD JIEKTPUUYECKOTO OIS, HAPSHKEHHOCTD OISl TOYEYHOTO 3apsi/ia UiIH 3apsHKEHHOTO
11apa B BaKyyMe U B AMDJIEKTPUKE, IOTEHIMAI JIEKTPOCTATUYECKOTO MOJIsA, PA3HOCTh NOTEHLIUAJIOB,
AIIEKTPOJBIIKYINAsA CUJa, CUja TOKa, HamNpsyKeHUEe, MOUIHOCTh TOKa, J3JIEKTpUueckas EMKOCTh
IUIOCKOTO KOHJIEHCATOpa, CONPOTUBJICHUE yYacTKa LENHU C MOCIEAOBATEIbHBIM U MapajlIeNbHbIM
COECIMHEHUEM PE3UCTOPOB, SHEPTUA MEKTPUYECKOTO OIS KOHAEHCATOPA;



J OOBSICHATh OCOOCHHOCTH TPOTEKAaHUS (PU3MUECKUX SBICHUNA: MEXaHHUYECKOe
JBIDKEHUE, TEIUIOBOE JIBM)KEHHE YACTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
JBWOKeHUe, MudQy3us, HclapeHue, KUIEHUE M KOHJEHCAlus, IUIaBJIEHHE W KPUCTAJLIM3aLus,
HANpaBJICHHOCTh TEIUIONEpEeNadyn, OSJICKTPU3aLUUs TeJ, HKBUIOTEHIMATBHOCTh MOBEPXHOCTH
3apsKEHHOT0 IIPOBOIHUKA,

J IPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTU OAHOHN (PU3MUYECKON BEIMUYUHBI OT APYTo C
UCTIOJIB30BAaHUEM NPAMBIX H3MEPEHHUH, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBAThH
pe3yabTaThl IOJyYEHHOH 3aBUCHUMOCTH (DU3MYECKMX BEJIMYMH B BUAE I'padUKOB C Y4ETOM
a0COJIIOTHBIX MOTPEITHOCTEH N3MEPEHHUH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEOBAHUS;

J IPOBOJUTH KOCBEHHBIE HM3MEpEHHs] (PU3MUYECKUX BEIWYHH, IPU STOM BBIOMpAThH
ONTUMAJIBHBIA METOJ HU3MEpPEHUs, OLICHWBAaTh AOCOJIOTHBIE W OTHOCUTENbHBIE IOIPEIIHOCTH
NPSAMBIX 1 KOCBEHHBIX U3MEPEHUI;

J OPOBOJIUTH OMBITHI MO TIPOBEPKE MPEIJIOKEHHOM THUIOTE3bI: IUIAHUPOBATH
9KCHEPUMEHT, CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, AaHAJIU3UPOBaTh IOJTy4YEHHBIE
pe3yJIbTaThl U AENaTh BBIBOJ] O CTATYyCE MPEATIOKECHHON TUIIOTE3BL;

J coOnroaarh npaBuiia 0€30MacHOrO TPyAa MPH MPOBEIECHUN UCCIIEOBAHUN B paMKax
y4eOHOTr0 3KCIIEpUMEHTa, IPAKTUKyMa U y4eOHO-UCCIIeA0BATENbCKON U IIPOEKTHOM IeATEIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

. pemiath pacdE€THBIE 3a/a4dl C SIBHO 3aJaHHOW M HESBHO 3aJIaHHOW (DHU3MYECKOi
MOJICNIbIO: Ha OCHOBAHWU aHalM3a YCIOBUS OOOCHOBBIBATH BBIOOP (HU3MUECKON Mojeny,
OTBEYAOIIEH TPeOOBAaHUAM 3a7a4uH, IPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIATHI
(bu3nUecKux TeOpUil MpH MCIOJIb30BAHUM MAaTEMaTUYECKHX METOJIOB pEIIeHUs 3aJad, POBOIUTH
pacu€Thl HAa OCHOBAHWW HWMEIOIIMXCSA JAHHBIX, aHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTHPOBATH
METO/IbI pEIIEHUs ¢ YYETOM MOITYYEHHBIX Pe3yJIbTaTOB;

o pelaTh KauyecTBEHHbIE 3aJauM, TpeOyrollue HPUMEHEHHUs 3HaHUH U3 pa3HbIX
pa3nenoB Kypca (pM3MKH, a TakXKe HWHTETPAllMi 3HAHUH W3 JPYTHX IPEIMETOB €CTECTBEHHO-
HaY4YHOI'O IIMKJIa: BBICTPaMBaTh JIOTMYECKYIO LEMOYKY pacCyXICHHH C OMoOpoil Ha H3ydeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SBICHUS;

. UCIOJIb30BaTh TEOPETHUUECKUE 3HAHMSI ISl OOBSICHEHHS OCHOBHBIX IPUHIUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB;
. IPUBOJIUTH TNPUMEPHI BKJIAJa POCCUHCKUX M 3apyOeKHBIX Y4YEHBIX-(U3UKOB B

pa3sBUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIEro MHpa, B Ppa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

J AQHAIM3UPOBAaTh M OLEHUBATh IOCIEACTBHUS OBITOBOM M TNPOU3BOJICTBEHHOM
JeSITeIbHOCTH YEJIOBeKa, CBA3aHHOM C (PU3MUECKUMM IPOLECCaMHU, C MO3ULUH 3KOJOTMYECKON
0€30MacHOCTH, MpPEICTaBICHUH O paluOHAIBLHOM MPHUPOAOIOJIB30BAHNU, a TaKXKE pPasyMHOM
WCIIOJIb30BAaHUN JOCTHKEHUM HAYKM M TEXHOJIOTMH JUIsl JAJIBHEHIIEro pa3BUTHs YEJIOBEUECKOIO
00111eCTBa;

. MPUMEHSTH pa3jHyuHbIe CIIOCOOBI pabOTHI ¢ HHPOpMAIHEH PU3NIECKOTO CONepP KaHUS
C HCIIOJIb30BAaHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHH, MPHU STOM HCMOIb30BATh
COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKa, epepabOTKU U MPeIbsABICHUS y4eOHON
U HAy4YHO-TIONMYJISpHOW HH(OpMaIMK, CTPYKTypUPOBaHHS M HWHTEpHpEeTaluud HH(POPMAINH,
MOJTyYEHHOM M3 pa3iMyYHbIX UCTOYHHKOB, KPUTUUYECKH aHAJIM3UPOBATH MOIyYyaeMyl0 HUH(pOpMaIHio
U OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE aHaIM3a
HCTOYHUKA NHGOpMAINY;

J NPOSBISATh OpTraHW3allMOHHBIE M II03HABATENbHBIE YMEHHUS CAMOCTOSITEILHOTO
nproOpeTeHs] HOBBIX 3HAHUN B MPOIECCE BHIMOJIHEHUS MPOEKTHBIX U Y4eOHO-UCCIeI0BATEIbCKIX
pabor;

J paboTaTh B IpyMIe C UCIOJHEHUEM Pa3IUYHbIX COLMAIbHBIX pOJieH, MIaHUPOBATh
paboTy Tpymmbl, palMOHATIBHO PpACHPEACTATh MACATENbHOCTh B HECTaHIAPTHBIX CUTYalUsX,



a/IeKBaTHO OICHMBATh BKJIQJ KAXKIOTO W3 YYAaCTHHUKOB TPYMIBI B PEUICHHE paccMaTpHBaeMOi
po0JIEMBI;

J OpOSIBIATE MOTHBALMIO K Oyaymied mnpodecCHOHANbHOW — JESTEIBbHOCTH 10
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K kon1y o0yuenus B 11 Knacce npeiMeTHbIE pe3yJIbTaThl Ha YTIyOJIEHHOM YPOBHE J1OJIKHbI
OTpakaTh CHOPMUPOBAHHOCTD y OOYHAIOLINXCS YMEHUN:

. MOHUMATh POJb (PU3UKKM B IKOHOMHYECKOH, TEXHOJOTHYECKOW, COIUAIBHON H
THUYECKON c(epax AeATeIbHOCTH 4YeJIOBEKa, PoJib U MeCTO (U3UKU B COBPEMEHHOM HayuyHOU
KApTUHE MHpA, pOJIb ACTPOHOMUU B IIPAKTUYECKOM JEATEIBHOCTU 4YEJIOBEKAa M JAIbHEUIIEM
HAY4YHO-TEXHMYECKOM PAa3BUTHUH, 3HAUEHUE OIUCATENBbHOM, CHCTEMAaTU3UPYIOILEH, 00bICHUTEIBHON
U MPOTHOCTUYECKON (DYHKIMHA (U3UYECKON TEOpUM — INIEKTPOJHMHAMUKH, CHEIHMAIbHON Teopuu
OTHOCHUTEJIBHOCTH, KBaHTOBOW (U3UKH, poiib  (QU3MUEecCKOM Teopuu B  (HOPMHUPOBAHUU
NPECTaBICHUN O (PU3MYECKON KapTHHE MUpPa, MECTO (U3NYECKON KapTUHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUI O IPUPOJIE;

o pasinyath YCJIOBUS TNPUMEHHMOCTH MoOjeied (U3NYECKUX TeJl M IPOLECCOB
(sIBJIEHUI): OAHOPOJAHOE DBJIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE II0Jsl, TapMOHUYECKUE
KoJIeOaHus, MaTEMaTHUECKUI MasITHUK, UACaIbHbIN NPY>KUHHBIN MasgTHUK, TAPMOHHUYECKUE BOJIHBI,
UJeaNbHbIM KoneOaTeIbHbII KOHTYp, TOHKAs JMH3a, MOJEEH aroMa, aTOMHOI'O Siipa U KBAaHTOBOM
MOJIEJIN CBETA;

o pasinyath ycinoBHs (IpaHMIbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMii XapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTh HCIIOIb30BAHUS
YAaCTHBIX 3aKOHOB;

o aHAJIM3UPOBATh M OOBSCHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SBJICHMS, UCIIOIb3Ys
OCHOBHBIE IIOJIOKEHUSI W 3aKOHBI JJIEKTPOJAMHAMMKMA W CIELUUAIbHOM TEOPUM OTHOCUTEIBHOCTH
(3aKOH  COXpaHEHMs DJIEKTpPUYECKOro 3apsjga, cuwia Awmmepa, cwia JlopeHma, 3akoH
AJIEKTPOMArHUTHON WHAYKIUH, TmpaBuio Jlenma, cBsa3p JJIC caMOMHIyKIIMM B JJIEMEHTE
JJIIEKTPUYECKOM LEMU CO CKOPOCTBIO M3MEHEHHMs CHJIBI TOKA, IOCTYJAaThl CIIELMAIIBHOM TEOPUH
OTHOCHUTENIbHOCTH DWHILTENHA);

. AQHAIN3UPOBATh M OOBACHATH KBAHTOBbIE IMPOLIECCHI W SIBJICHUS, HCIIOJIb3YS
MOJIOKEHUS KBAHTOBOW (pu3uku (ypaBHeHHe DHHIUTEHHa Ui GoTodddexra, mepBblii U BTOPOH
nocTyniaTel bopa, mpuHIIMT cooTHOIIEHHs HeomnpeaenéHHocTel ['eizen0epra, 3aKOHBI COXpaHEHUS
3aps10BOTO U MacCOBOI'O YHCEJ M SHEPTUH B SJIEPHBIX PEAKIMX, 3aKOH PaJHOaKTUBHOIO pacmasa);

. ONMHUCBHIBaTh  (U3MYECKHE TMPOLECChl M SIBICHUS, MCIOJB3YyS  BEJIWYMHBIL:
HaIPsSOKEHHOCTh  JJIEKTPUYECKOTO IOJSA, ITOTEHUMANT AJIEKTPOCTATHUYECKOrO0 TOJIA, Pa3HOCTb
NOTEHLIMAJIOB, JJIEKTPOJBIKYIAs CHJIA, MHIAYKIMS MarHUTHOTO IOJIsl, MarHUTHBIM MOTOK, CHJIA
AMIiepa, WHIYKTUBHOCTb, JJIEKTPOJBIKYIIAsi CHJIa CAMOMHJIYKLMH, DHEPTUs MarHUTHOTIO IOJIs
IPOBOJHUKA C TOKOM, PENSTUBUCTCKUNA MMITYJIbC, TOJHAs SHEPTHs, SHEPrusi MOKOsS CBOOOIHOM
YaCTHUIIBI, SHEPTUS U UMITYJIbC OTOHA, MACCOBOE YHCIIO U 3apsif s/ipa, SHEPTUS CBA3H A]Ipa;

. OOBSACHATHP OCOOCHHOCTH NpPOTEKaHUs (U3MUECKUX SBICHHUM: 3JIE€KTPOMarHUTHAs
UHAYKIHS, CAMOMHIYKIMS, pE30HaHC, MHTepdepeHus BOJH, Iudpakuus, TUCHEpPCHUsi, MOJHOE
BHYTpEHHee oTpakeHue, (otornekrpuueckuii 3¢pdexr (poroaddexr), anvpa- u Oera-pacmasl
a1ep, TaMMa-u3ydeHue saep, u3ndeckue NpUHIUIBI CIEKTPaIbHOTO aHalu3a U paboThI Jlazepa;

. ONpEeNENATh HalPaBJICHUE WHIYKIIMM MAaTHUTHOTO MOJIs IPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

. CTPOUTh M300pa)keHUE, CO3/1aBaeMOe IUIOCKUM 3€pKajoM, TOHKOM JIMH30#, H
PacCUMTBIBATH €70 XAPAKTEPUCTHUKH;

. IIPUMEHATH OCHOBOIOJIArAIOIINE ACTPOHOMUYECKNE MOHATHUS, TEOPUN U 3aKOHBI JUIS
aHanu3a U 00bsACHEHUs (PU3MUECKUX MPOLIECCOB, MPOUCXOIALINX B 3BE3/aX, B 3BE3HBIX CHCTEMAX,
B MEKTATAKTUYECKOHN CpeJie; MBIKEHUSI HEOSCHBIX T, DBOJIIOINH 3BE3/] B BeeneHHoi;



. MPOBOANTH HCCIEAOBAHNE 3aBUCHUMOCTEN (DM3MUECKUX BEIUYHUH C HCIIOIH30BAHHEM
OPSIMBIX ~ M3MEPEHHI, TpPH O3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHKCHUPOBATH pPe3yJbTaThl
MOJIyYeHHON 3aBHUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TpadUKOB C y4&€TOM aOCOIMIOTHBIX
MOTPEIIHOCTEN UBMEPEHUM, I€TATh BBIBOJIBI 10 PE3YJIbTATAM UCCIEA0BAHUS;

. MPOBOJANTH KOCBEHHBIE HM3MEPCHHsI (PU3NYECKUX BEIUYHMH, MPU 3TOM BBIOUPATH
ONTUMAJBHBIA METOJI W3MEPEHMs, OICHUBATh AaOCOJIOTHBIE M OTHOCUTENIbHBIE MOrPEUIHOCTH
MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

. MPOBOAUTH OMNbBITBl 10 IPOBEPKE NPEIIOKEHHONM THNOTE3bl: IUIAHUPOBATH
9KCIIEPUMEHT, CcOOupaTh AKCIEPUMEHTAJbHYI0 YCTAaHOBKY, AaHAU3UPOBATh  IOJyYEHHBIE
pe3yJIbTAaThl U JI€JIaTh BBIBOJ O CTATYCE MPEJI0KEHHON TUIIOTE3BI;

. ONKMCHIBATH METObI MOJYYEHUS HAYUYHBIX ACTPOHOMUYECKUX 3HAHUM;

. co0uro1aTh MpaBmiia 0€30MacHOro TPyia MPHU MPOBEJCHUN UCCIEIOBAaHUNA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeI0BAaTEIbCKON U IPOEKTHOM JIEATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEILHBIX YCTPOHUCTB U JIAOOPATOPHOTO 000PYA0BAHNS;

. pemiath pacd€THBIE 3a/a4dl C SIBHO 3aJaHHOW M HESBHO 3aJIaHHOW (DHM3MYeCKOi
MOJIeJIbI0: Ha OCHOBAaHMM aHAIM3a YCIOBUS BBIOMpaTh (U3MUECKHE MOJIEIH, OTBEYaIoIUe
TpeOOBaHUAM 3aJ1a4H, MPUMEHITH (GOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3UIECKUX
TEOPHl MPU UCHOJIB30BAHUM MATEMaTUYECKUX METOJIOB PEIICHMs 3a7ad, IPOBOJIUTH Pacd€Thl Ha
OCHOBAHUM UMEIOLIMXCS TaHHBIX, aHAJIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METObI PEIICHUS
C YU€TOM IOJIyYEHHBIX PE3yJIbTATOB;

. peliaTe KadeCcTBEHHBbIE 3ajaud, TpeOylollue MPUMEHEHHUS 3HAaHUN U3 pPa3HBIX
pa3nenoB Kypca (U3MKH, a TaKKe WHTErpalli 3HAHUW U3 JAPYTUX MPEIMETOB €CTEeCTBEHHO-
HAay4YHOT'O IMKJIA: BBICTPAWBATh JIOTUYECKYIO ILIEMOYKY PACCYXIAEHUU C OMOPOM HAa M3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBIICHUS;

. UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA JJIi OOBSACHEHHS OCHOBHBIX IPHHLMIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB;
. IPUBOJIUTH TNPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-(QU3HKOB B

pa3sBUTHE HAyKH, B OOBSCHEHHE IIPOLIECCOB OKPYXKAIOIEro MHpa, B Ppa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

J AQHAIM3UPOBAaTh M OLEHUBATh IOCIEACTBHUS OBITOBOM M TNPOU3BOJICTBEHHOM
JeSITeIbHOCTH YEJIOBeKa, CBA3aHHOM C (PU3MUECKUMM IPOLECCaMHU, C MO3ULUH 3KOJOTMUYECKON
0€30MacHOCTH, MPEICTaBICHUH O paluOHAIBLHOM MPHUPOAOIOJIB30BAHNU, a TaKXKE pPasyMHOM
VCIIOJIb30BAaHUN JOCTHKEHUM HAYKM M TEXHOJIOTHH JUIsl JAJIBHEHIIEro pa3BUTHs YEJIOBEUECKOIO
00I11eCTBA;

. MPUMEHSTH Pa3IHyuHbIe CIIOCOOBI pabOTHI ¢ HHPOpMAIUEH PU3NIECKOTO CONEepP KAHUS
C HCIIOJIb30BAaHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHHM, MpPHU 3TOM HCHOJIb30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA, IepepabOTKU U MPEIbABICHUS Y4eOHON
U HAy4yHO-TIONYJSPHOW HH(OpMaIK, CTPYKTypUPOBaHHS M HWHTEpHpETaluud HH(POPMAINH,
MOJTyYEHHOM M3 pa3iMyHbIX UCTOYHHKOB, KPUTUUYECKH aHAJIM3MPOBATH MOIyYyaeMyl0 HUH(OpMaluio
U OLIEHUBATh €€ JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE aHaIM3a
HCTOYHUKA NHGOpMAINY;

J NPOSBISATh OpTraHW3allMOHHBIE M II03HABATENbHBIE YMEHHUS CAMOCTOSITEILHOTO
nproOpeTeHs] HOBBIX 3HAHUN B MPOIECCE BHIMOJIHEHUS MPOEKTHBIX U Y4eOHO-UCCIeI0BATEIbCKIX
pabor;

J paboTaTh B IpyMIe C UCIOJHEHHWEM Pa3IUYHbIX COLMAJIbHBIX pOJieH, MIaHUPOBATh
paboTy TIpymmbl, palMOHATIBHO PpACHpEAEATh JAEATENbHOCTh B HECTaHIAPTHBIX CUTYalUsX,
aJIeKBaTHO OLIEHMBATh BKJIAJ KaXXJOTO U3 YYaCTHMKOB TPYMIBI B pEUIEHHE paccMaTpHUBaeMoOil
npo0IeMbl;

o NpOSIBISATE MOTHBAIMIO K Oyaymieil mnpodeccHOoHaIbHOW JEATEeIbHOCTH 110

CHEMUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO IS,



TeMaTHyeckoe MIIAHMPOBAHUE

10 knace
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUYHBIM METO/ IIO3HAHUSI TIPUPO/IbI
. bubnuotexa [JOK
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 . https://m.edso00.ru/f16b68d7
bu6mmoreka [JOK
22 Jlusamiica 10 https://m.eds00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratnka TBEpAOrO TENA > ! https://m.edso00.ru/f16b68d7
bu6mmoreka [JOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 0 httos://m.edsoo.ru/f 1666847
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXOAbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 DUEKTpHHIECKOE NOe 24 1 https://m.edso00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3zaen 5. DU3NYECKUN TIPAKTUKYM
. bubnuorexa [JOK
>1 Dusieckiit IPAKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpeM 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 xaacc

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3ieioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.edso00.ru/39859ef1
bu6mmorexa [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
bu6mmoreka [JOK
21 Mexanurieckie konebanis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edsoo.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859¢f1
Hroro no pazneny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PU3MYECKUM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCIHH TIPAKCTHiEyM 6 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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