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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma no ¢pu3HKe Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHus pa3padoTaHa Ha
OCHOBE IMOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTENbHOMN
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Takke ¢ ydéroMm ¢enepaibHO paboueid
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIIbHOCTh M3YYEHHSI TEM U Pa3JelioB y4eOHOIo
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3paCTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [Iporpamma o pusuke 1aét npeacraBieHue o HENsX,
coJlep>kaHuu, 001Iel cTpateruy 00ydeHus, BOCIUTAHUS U Pa3BUTHs O0YUYaIOLIUXCS CPECTBAMU
yueOHoro npeamera «Pusnkay Ha yriryOJIEHHOM YpOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodeccCuoHaNbHOM OpPHEHTAllMU, HANpPaBICHO HA CO3JAHHME YCJIOBUN IUIS TPOSBICHHUS CBOMX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usnke ompenensroTcs MIIaHUpyeMble pe3ylbTaThl OCBOCHHS Kypca
¢bu3KKYM Ha YpOBHE CPEAHEr0 00IIero 00pa30BaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0IOrHYeCKOi OCHOBOM IS pa3paboTku TpeOOBaHUH K
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylbTaTaM OOy4YarolIMXCs, OCBOMBIINX
nporpaMmy mo (U3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca GU3UKH Ha YIiyOJEHHOM ypOBHE, B TOM YHUCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATHUBY YUUTENEeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
IpenoiaBaHuIo (PU3UKM Ha YIrITyOJIEHHOM YpOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM yacTu
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HauboJiee OOIIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KA4eCTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOLUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMBbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DHEpPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IIOJyYEHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aroiierocs, B popMUpoOBaHUE YMEHUI
IPUMEHATh HAyYHBIH METO]I TTO3HAHUS MIPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHIM.
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B ocHOBYy Kkypca pu3nku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIHOYAET KAaK BOIPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBisiercss (OpPMHpPOBAHUE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOIMUYECKUMHU ITPOOIIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Npeaoaraet
3HAKOMCTBO C LIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3y4EHHBIX
Teopuil M 3akoHOB. llpu 3TOM paccmarpuBaroTCs Ha YypOBHE OOIIMX IIPEICTaBICHUA U
COBPEMEHHbIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro nporecca. J{ist yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUECKOT O
SKCHEPUMEHTA, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU H3YyYEHHH HOBOI'O
Mmarepuaia, JabopaTopHble paboThl U paboThl npakTHKyMma. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanmu3anuu (U3NYECKOro MpakTUKyMa. B mepBoM ciryyae mpakTHKYM IMPOBOAUTCS JTMOO B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
OPOBOJATCS B Ipolecce u3yueHus paszgena (temsl). IIpu 3Tom mox paGoTamMu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO IKCIEPUMEHTA, J1a00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHSATh U3YyUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M HMHTErpUpyd NMPUMEHEHHE 3HAHUU M3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Mosienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
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B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0Opa3oBaHHs JOJKEH HM3y4aThCS B YCIOBHUSX IMPEAMETHOTO KabwHeTra. B kaOuHere
bu3HKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IporpaMme 1o ¢u3MKe YYeHHUECKUX OIbITOB, JaOOPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOe 00OpynoBaHue (OPMHUPYETCSI B COOTBETCTBUM C IPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeYMBaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil AJIs HUCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJISl YYCHHUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX W LU(POBBIX HMPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO IPUPOJIBbI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX COCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4yeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUe MPEACTABICHUHN O posid PUMKH AJIs1 PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTHUH;

pa3BUTHE TIPEACTABIEHUH O BO3MOXHBIX cdepax Oynaymell mnpodeccuoHanbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DPU3HKY U
AIIEMEHTHI acTPOYU3UKY;

¢dbopMupoBaHHE yMEHUI PUMEHSITH TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHST (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aa4, TOPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3JaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBHSIM 33J1a9H, B TOM YHCJIE 3a/1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHAJM3a W WHTEpPIpeTald WHQPOPMALUN, ONpEACTICHHUs IOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;
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pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootercTBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHbIN ypOBEHD U3YUCHHS yUeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMH  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUATBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

[Ipennaraemslii B mporpamme 1o Gpu3uke rnepeueHs 1a00paTOPHBIX U MPAKTHUECKUX padoT
SIBIIIETCS. PEKOMEHJ/IOBAHHBIM, YYHTEIh JCNIaeT BBHIOOP MPOBEACHHS JIA0OPATOPHBIX paboOT
OIIBITOB C YU4ETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJYarOIUXCsl.
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPObI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npuposl. Habmoaenue u skcriepuMeHT B
buzuke.

CriocoObl n3MepeHus: GU3NYECKUX BEIUYHH (aHAIOTOBBIC U IU(POBBIE M3MEPHUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gu3ndeckux BeIU4UH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UAcAIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIN 3apsan). ' unoreza. dusndeckuit
3aKOH, TPAHUIIbI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

W3mepenne cuiibl TOKA M HAMIPSKEHUS B LIETIH TOCTOSTHHOT'O TOKA IMPY TTOMOIITY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpunIECKUx
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
OoTCYETa.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Panuyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKUUHW Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpeAHSsI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl kKoopAuHAT. CloKeHHE TEepeMEIICHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBoboaHoe najieHue. Y CkopeHue cBOOOIHOTO naieHus. [[Brkenue Temna, OpoIeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MaT€pUaIbHON TOUKHU OT
BPEMEHH U UX rpaduku.

KpuBonuneriHoe nBuxeHue. J[BHKeHNe MaTepUaIbHOM TOYKH 0 OKPYKHOCTHU. YTJ0Bas 1
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIINALHOE) U TIOJTHOE YCKOPEHUE MaTePHATbHOMN TOUKH.

TexHuueckue yCTpONCTBA W TEXHOJOTMYECKHE TMPOLECCHl: CIHAOMETp, IBUKEHUE
CHapsIOB, IIEMHBIC, IIECTEepEHYATHIC U PEMEHHBIE TIEpeIadl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABIKECHUN.

Wnmoctpanus npeaenbHoro nepexoia U n3MepeHrue MTHOBEHHOW CKOPOCTH.
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[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHus IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOIHOIO majieHus: (p€KOMEHJ0BaHO MCIOJIb30BaHuE HU(POBOH
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea M0 OKPY>KHOCTU € TOCTOSHHOW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pHOAAa OOpaIIeHHsT KOHHYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
["anunes. HemnepuyanbHble CUCTEMBI OTCUETa (ONpEAEICHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOJHOTO TaJ€HUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenue nqrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UMIMHIPOB WJIM IIAPOB PA3HOM MAacChl C OJHMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAOIIMX B PE3YJIbTATE B3AUMOACHCTBUS TEIL.

N3mepenne Macc 10 B3aUMOJECUCTBUIO.

HesecomocTs.
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Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIONICH CUJI IPU ABMXKEHUU OpycKa 10 HAKJIOHHOM IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHULIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM Touku. IIpencraBieHHe O COXpaHEHMH MOMEHTA
MMITYJIbCa B [IEHTPAJIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MoHOCTb CUIIBL.

Kunernyeckass sHeprusi mMarepuanbHONM TOYKU. Teopema 00 M3MEHEHHHM KHHETUYECKOM
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuaneHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM
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IpPaBUTAlMOHHOM Mosne. [loTeHnuanbHas dHeprus Tejaa B TPaBUTAMOHHOM I10JIE OZHOPOJHOTO
napa (BHyTpH U BHe 11apa). Bropast kocMudeckast CKOpocTb. TpeTbsi KocMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUI'ypHOE KaTaHUEe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTHU M CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHNS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUU TeJIa 110 HAKJIOHHOW IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nmxeHue. XapakTep ABMKEHHS M B3aUMOJEHCTBUSA
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Monenb uieanbHOro ra3a B MOJEKYISIPHO-KUHETHUECKON TEOpHHN: YaCTULIBI T'a3a IBUKYTCA
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temreparypa
(wkana temneparyp KeneBuna). 3axon JlanmpToHa. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBICHUEM U CPEIHEN KUHETUYECKOW SHEPTUEN MOCTYNAaTENbHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI JI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW SHEPTUEl MOCTYINATENbHOIO TEIUIOBOTO IBUKEHUS €€ YacTHL.
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TexHuueckue YCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

JAuddy3us KuIKoCTEH.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBICHHS TEINIOBOTO PaBHOBECHS IIPU TEIJIO0OMEHE MEXTY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aanre BHEIIHUX YCIOBHM AJIsE TEPMOIMHAMUYECKON
cucteMbl. BHemnne u BHyTpeHHue napamerpsol. [lapamerpsl TepMOIUHAMUYECKONW CUCTEMBI KaK
CpEeHNE 3HAYEHHUS] BEJIMYUH, ONIMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havasio tepmoanHaMuku. CaMONpOU3BOJIbHASA pellakcalis TePMOANHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacabHOrO Tra3a B TEPMOJAMHAMHUKE — CHUCTEMA YpPAaBHEHUM: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HHU3Kas KOHUEHTpalus YacTull, BBICOKHE TeMIlepaTypbl. Brlpaxenue nmus
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Tennonepenadya kKak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruHM TepMOIUHAMUYECKON
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUECHHE.

KomnuectBo TemioTel. TemoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa cropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Teruionepenade. [lonstue 06 aguabaTHoM mpoiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHyTpeHH:s sHeprud. KomuuecTBo TemioTel 1 padoTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJIMHAMUKH 11 HEPABHOBECHBIX ITPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TemnoBbix mamuH. KIT/I.
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MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JABHUTrarenei. TermnoBoe 3arpsi3HeHUE
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTraTeNu, MapoBas TypOuHA, MOJNyY€HHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJIeNbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTIHH.

HccnenoBanue aguabaTHOro npoiiecca.

KommbrorepHbie MOJIENIH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue yaenbHOU TeITOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcanus. Vcnapenwe wu kumeHwe. YaenbpHas TemioTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactsbkenue u cxxarue. Casur. Moayne FOwnra. Ilpenen
yOpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexojax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
sABJeHUA. /[aBieHune noJ NCKpUBIEHHON MTOBEPXHOCTHIO xKuakocTH. dopmyina Jlamnaca.

TexHu4yeckne yCTPOMCTBA UM TEXHOJOTUYECKHE TMPOIECCHI: IKUIKUE KPUCTAJIIBI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.
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CmauuBanue.

KanunnsipHele ssBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHusl M IJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIapPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IOMEIICHHUH.

Hzmepenne ko3 duirienTa HoBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apA0B. [I[poBOAHUKY, TU3AEKTPUKH U TOITYITPOBOIHUKHU. DIIEMEHTAPHBIN AIEKTPUUECKUH 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apSbL.

Hanpsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
INEKTPUYECKOTO MoJIst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTD AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
IToTeHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUYECKOM ToJIe. IloTeHmal 31eKTpocTaTuyecKoro
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLHMAIOB AJIS 3JIEKTPOCTATHUECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apshkeHHOW cdepbl. Ilone paBHOMEpHO
3apspkeHHOro mo o6véMmy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KapTuns! mMHAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMDNEKTPUKHU B 2JIEKTPOCTATHYECKOM MOJ€e. JIMdIeKTpuyecKas IPOHUIIAEMOCTh BELIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCaTopa.

[MapayutenbHOEe  COeMUHEHWME  KOHJIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBM>KeHUE 3apsKEHHON YacTUIIBI B OJHOPOAHOM JJIEKTPUYECKOM II0JIE.

TexHu4eckne ycTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHhl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIHAI JEHCTBHUS dJIEKTPOMETPA.
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DIIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpoCTaTUIECKAasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsiaKa U pa3psiKka KOHAEHCAaTOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOAMO/A.

W3ydeHue npoTeKkaHus TOKa B LIETIH, COJIEprKalle KOHAeHCaTop.

Pacnpenenenue pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEN0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmeCTBOBaHMS IOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McToyHuku TOKa.
Hampsoxkenne U u 31C é&.

3akon OMa aJ1s yyacTKa LemnH.

DIEKTPUYECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIICHUS OJTHOPOJIHOTO IIPOBOJHUKA
OT €ro JUIMHBI U IJIOUIa/IA NOIIEPEYHOr0 CEUEHUs. Y IeJIbHOE CONPOTUBIICHNE BELIECTBA.

IlocnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB EKTPUYECKOr0 TOKa. TermnoBast MOITHOCTD, BBIIEIsIEMAast HA PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKOM 1enu. MOINHOCTh UCTOYHUKA TOKA. KOpOTKO€E 3aMbIKaHHME.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHHuecKkne YCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJIBTMETD,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUs [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUUECKUX TPOBOJHUKOB OT JJIMHBI, IJIOLIAAH
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIIEHUS ITPU IIOCTOSTHHOM HAIIPSIKEHHH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco6b! coeMHEeHHsI ICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.
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Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanue CMEIaHHOIO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHHU ITPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJleKTpUYecKass MPOBOAMMOCTD PA3JIMYHBIX BEUIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPUOOPBI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKkTpuueckuii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [1nazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
ANIEKTPOHHO-Ty4YeBasi TPyOKa, MOIYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BbHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AYyXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJJIOB U NTOJYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

Hab6monenue snexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH TUOJIA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
MTOTPEUIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIEOBAaHUH 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNUECKHI SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).
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MexknpeaMeTHbIe CBS3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kilacce OCyIIECTBISETCS € yUETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepbona, ux rpaduku u cBoiicTa. Tpuronomerpudeckue QyHKIUN: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHI M HX MPOEKIUH HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KHUBOU mpupoae, Auddysus, ocMoc, TeII000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXarouled  cpedbl,  yTUIM3aLus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJIy4eHHe HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAIs, TaJbBAaHUKA, DJIEKTPOHHAS MUKPOCKOIIHSL.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUH C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHIUTEHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJAOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XOJOIWJIHHUK,
KOHJWIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMH,  D3JEKTPOCTaTHYecKass  3alluTa,  3a3eMJICHHE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KJIIACC

Pa3nen 4. danekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHmtHoe Moje.
Bekrop marauTHOM MHAYKIMH. [[pUHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
WUHAYKLHH.

MarsnutHoe mosie MpoOBOJHUKA C TOKOM (MPSIMOrO MPOBOJHHKA, KATYIIKU U KPYrOBOT'O
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE€ M MOIyJb. J[BWJKEHUE 3apsyKEHHOM YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnutHoe nosne B Beulectse. @eppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHuuyeckue ycTpoMCTBa M TEXHOJIOIMUYECKHE IPOLECChl: NMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTENIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.
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KapruHa nMHMH MHAYKIMM MarHUTHOTO IIOJS IOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa JnuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHUTa Ha paMKY C TOKOM.

N3mepenue cuinbl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHutHOM MHAYKuuu. DC
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOJHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTHBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camonnaykuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

Uccnenosanue 3aBucumocty 9J{C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJFOMHUHHUEBOM (MeIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoct IIC caMOMHIYKIIMKU OT CKOPOCTH MU3MEHEHHUs CHUJIbI TOKa B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHU.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBICHNS CAMOUHYKIUH.

COopka MoeH IEeKTPOMAarHuTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.
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['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe ONUCaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTun). BeIBOA ITMHAMHUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO OMHCAHUSI.

Ammatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxaennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTebHOr0 ABUKCHHUS.

Habumronenne He3aBUCHMOCTH IIEPHO/a MaJIbIX KOJIe0aHUH rpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCHUBHOM IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHONW MOJIENTU MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHHA HUTSIHOTO U MIPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKEHUS TENa B X0/Ie KOJIeOaHH Ha YyIIPYroM IMOBECE.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY/ bl 3aTyXarOMIMX KOJIeOaHuH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpaHEHUs PHEPTUH B UJ€ATLHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HaYeHHE CWJIbI TOKA U HAIPSDKEHUS IIPU PA3IMYHOM (opMe 3aBUCUMOCTH EPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublii Tpanchopmarop. IIponsBoncTBo, nepenaya U norpediIeHne >IEKTPUYECKON
SHEPIHH.

DKOJIOTUYECKHE PHUCKU IPHU MPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab30BaHUS
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TMIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUHU 3JIEKTpoIiepeiay.
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Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpORCTBO U MIPHHIIUIL ACHCTBHS TpaHCHOopMaTOpa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHa BOJIHBI. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTepEpEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsA3HEHNE OKPYXKAIOLIEH CPeIbl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMs M3JIyYEHHUsS JJIEKTPOMArHUTHBIX BOJIH. B3anMHuas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUICHUS. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBbHBIE MHCTPYMEHTHI,
pagap, paguoNpUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHny 1 1uppakiiuy MEXaHHUECKUX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.
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HccnenoBanue  CBOMCTB — JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XKEHWE, IPEIOMIICHUE,
noJsipuzanus, Tudpakuus, nHTepdepeHuus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3akoHbl IMpelOMIIEHUs cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb mpeaomiieHHus. [locTOSHCTBO 4acTOTBI CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 I'paHuUlly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon nyueii B mpusme. Jucnepcust ceera. CiaoxHBIH cocTaB Oenoro cBeta. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3bI OT €€ FTEOMETPUU U OTHOCUTEIIBHOTO MTOKA3aTENsl PETOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIUH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoeHne n300pakeHM TOYKH U OTPE3KA MPSMOU B COOUPAIOIINX U PACCCHBAIOIIMX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemarorias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI01eHUS] MAKCHMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHHUKOB. [Ipumeps! Ki1accuueckux HHTEP()EepEeHIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHHuecKkne YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEePUCKOI,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIEHUs CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm crera.

HabmroneHre 11BeTOB TOHKUX TIEHOK.

Habmonenue nugpakuuu cera.

N3ydenue AuppaKkIIMOHHON PEIIETKH.
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Hab6nronenue nudpakiinOHHOTO CIIEKTpA.

Habmronenue aucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMmeHeHne NOIIPOUIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKycCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300pakeHHs: B CHCTEME U3 IUIOCKOTO 3epKaja U JIMH3BL.

[Tony4yenue n300pakeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, UHTEpHEpEeHUUH U NOJSIpU3aluK CBETA.

N3ydeHne noasipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

W3yuenne naTephEpEHINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMGppakiuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI cienMAJIbLHOM TEOPHUH OTHOCHUTEILHOCTH.

I'paHuiel NPUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanpHOW Teopun
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUIMHBI.

OHeprus U UMIYJbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PadOTHI, IPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (10 gororpagusmM TpeKoB
3apsHKEHHBIX YaCTULl B MATHUTHOM IOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHoBecHOe TermoBOe wu3NMydeHHE (M3IydeHUE aOCONMIOTHO YEPHOro Tena). 3aKoH
cMerieHus Buna. [ unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHsl poToddhdexrta. YpaBHeHne DiHIITENHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, IaBJIEHHME CBETa Ha aOCOJIIOTHO MOIJIOUIAIOIIYI0 HU
abCcoOTHO oTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoinsa. JliimHa BonHbl ne bpoinst u pa3mepsl
o0JacTu JoKanu3aluuu ABMKYyIencs yactuubl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxius
AJIEKTPOHOB HA KPUCTAJLIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeornpeaenéuHoctei I elizendepra.
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TexHuuyeckue ycTpocTBa M TEXHOJIOTHUYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTO3IEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®doTor(deKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynarel bopa. M3nyuyenue u norsiouieHue (GOTOHOB INPHU MEPEXOJE aroMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuecKkne YCTpOHMCTBA W TEXHOJIOTMYECKHE IPOUECCHI: CHEKTPAJbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Habumtonenne nuHelyaTbIX CIIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpenenenye IJIMHbI BOJHBI JIA3EPHOTO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomul, npaKmuKym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas moxens simpa ['eiizenoepra—Banenko. 3apsia snpa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUMOaKTHBHOIO pacnaaa. PaavoakTuBHble u30TONbI B mpupoae. CoiicTBa
MOHU3HUPYIOUIETO U3NIy4eHUs. BiusiHue painoakTUBHOCTH HA JKMBbIE OpraHu3Mbl. EcTecTBEHHBIM
¢doH uznydenus. Jlozumerpusi.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl spa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YIPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
DHEPrETHUKHU.

MeTobl perucTpaluy U UCCIeA0BaHUs AIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTAIbHBIE B3aUMOJECUCTBUA. bapnoHbl, Me30HBI U JenToHbl. [IpencraBnenue o
CranpaptHoil Mmonienu. KBapk-ritooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.
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TexHuueckne yCTpoMCTBAa M TEXHOJOTHYECKHE TMPOIIECCHI: T03UMETP, KaMepa BuiibcoHa,
SAJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIL30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUMU.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU IJ1s1 00BICHEHUS MPUPOIBI KOCMUYIECKIX OOBEKTOB.

MeTtonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paznoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 Heba. Co3Be3nus, spkue 3BE3/bl, INIAHETHI, UX BUIUMOE ABHKCHHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» IS 3BE3/1 TJIaBHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIEHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpaxX TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmonenns 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBEepHOro Moiaymapus 1 sipkue 3BE3/bI.

Hab6monenus B Teneckon JIyHbl, Iu1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3MepeHust (U3MUECKUX BETTUYHH C UCTIOIH30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (dusmyeckux BenuuuH. OleHKa TpaHUIl
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETUYHH,
MpPOBEpKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«YYeHNYECKHI DKCIICPUMEHT, JTA0OPaTOPHBIE PAOOTHI, MPAKTHKYM)).

O0o01marouiee moBTOpeHHUeE.

O06o0OmieHne W CcUCTeMaTu3alusl  COoAepX aHWsl  pas3ieioB kypca «MexaHuKay,
«MonekynsipHas ¢U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI CIieMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ATHYECKOH chepax esTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKH U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CHUCTEeMATH3UPYIOIIEeH, OOBSICHUTEIHLHON W

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 432 ot 11.12.2023. UcnonHutens: AcagynnvHa A.U. 0 AIEKTPOHHbINA
CrpaHuua 22 3 33. CTpanuua cosgaHa: 11.12.2023 09:30 =¥ TATAPCTAH



MPOTHOCTUYECKON (QYHKIHMH (HU3UIECKON TEOpUH, POJib (PU3NUECKONW TEOPHUH B (OPMUPOBAHUHU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yrayosn€HHoro ypoBHst B 11 Kilacce oCyIIecTBIseTCs ¢ y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SBIICHHE, Hay4HbIH (akT, rumore3a, (usuyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHH, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peiieHre CUCTEMbl YpaBHEHUH. TpUroHOMeTprUecKUue (QYHKIIUU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'CHC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOphl M MX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3JIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

Buonozus: >nextpudeckue siBICHUS B )KUBOH MPUPOJIE, KOJICOATEIbHbIC IBUKCHUS B JKUBOU
NPUPOJIC, SKOJIOTUYECKUE PHCKH TIPU TPOM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusn: CTPOCHUE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghusa: marauTHBIC TIONMIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, celicMorpad.

Texnonozusn: pUMEHEHHE TTOCTOSIHHBIX MAarHUTOB, DJIEKTPOMArHUTOB, 3JICKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEeMEHHOTO TOKA, WHAYKIMOHHAs T[e4b, JHHHUU JJICKTpoIepeaad,
DIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTHKAa B TEXHHUKE, IMPOCKIMOHHBIA amnmapar, BOJIOKOHHAs ONTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs YHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSA yueOHOro mnpeamera «®Pu3MKa» JOHKHBI OTpaXkaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIUXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEHN TNYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHHUX yOEXKICHUI,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM LIEHHOCTSM POCCHICKOro 00IIecTBa, pacuIMpeHne >Ku3HEHHOTO
OIbITa U ONBITA JESATEIBHOCTH B IPOLIECCE PEaIUu3alliid OCHOBHBIX HAIpaBJIEHUI BOCIUTATEIbHON
JESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

rpakKIaHCKOT0 BOCTIMTAHUSA:
e CchOpPMHPOBAHHOCTh TPAXKIAHCKOW TMMO3UIMHM OOYdYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0 OOIIeCTBa;
® [PUHATHE TPAIUIHOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHUECKHUX U JEMOKPATUUECKUX
LIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JIESTEIIbHOCTh B WHTEpEcax TPa)KAaHCKOTO OOIIeCTBa,

y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

® yMEHHE B3aUMOJICHCTBOBaTh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C HX

GYHKIUSMU ¥ Ha3HAUYCHUEM;
® TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOM IE€ATEIHHOCTH.
NATPHOTUYECKOTO BOCIIUTAHUS:
e chopMHPOBAHHOCTH POCCUICKON IpaskJaHCKON UIEHTUYHOCTH, TATPUOTH3MA;
® I[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCHUMCKUX
yu€HBIX B 001acTU (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:
e chOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOT O TIOBEACHUS;
® CrOCOOHOCTh OLIEHMBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YUEHOTO;
® 0CO3HaHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro.
3CTETUYECKOT0 BOCIIMTAHMSA:
® OCTETHYECKOE OTHOLIEHHE K MUPY, BKJIHOYasl 3CTETUKY Hay4YHOTO TBOPYECTBA, IIPUCYILETO
¢bu3nueckoil Hayke.
TPYAOBOI0 BOCTIMTAHUSA:
® UHTEpeC K pAa3NIUYHBIM cdepaM NpodecCHOHATbHOW MAESITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIA BHIOOp OyyIIen
npodeccur U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

® TOTOBHOCTHh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHMUIO B 00yacTH (U3MKHU Ha

MIPOTSKEHUH BCEH KU3HU.
IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

e chOpPMHPOBAHHOCTh 3KOJOIMYECKON KYIbTYphl, OCO3HAHHE TIJIOOAJIBHOTO XapakTepa

9KOJIOTMUECKUX MPOOIIEM;

® I[IJJAaHUPOBAHUE U OCYIIECTBIEHHUE ACHCTBHIM B OKPYXKAIOIIEH CpEle Ha OCHOBE 3HAHHUSA

LeJed yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
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® pacCIIMpPEHUE OMbITa JIEATETbHOCTH HKOJOTMYECKON HAMpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCs 3HAaHUH 1o pusmke.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
e chopMHPOBAHHOCTP MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUs HU3NMUECKON HAYKU;
® 0CO3HaHHE IIEHHOCTH HAayYHOU AEsITeNbHOCTH, TOTOBHOCTH B MpOIlecce U3yueHUs: PU3nKu
OCYUIIECTBJISITh MPOCKTHYI0 U HCCIEAOBATENIbCKYIO NEATEIbHOCTh WHIAUBUIYAIbHO U B

rpymre.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

®  CaMOCTOSTENILHO (OPMYJIHMPOBAaTh M AaKTYaJIM3UPOBaTh NpoOJeMy, paccMaTpuBarh e&
BCECTOPOHHE;

®  ONpEIeNsITh LEIH eATEIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKECHUS;

®  BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMATPUBAEMBIX (PM3NUYECKHX SIBICHUSX;

e pa3pabaThIBaTh IUIAH PEIICHHUS MPOOJIEMBI C YUETOM aHATN3a UMEIOIINXCS MaTepHATbHBIX
1 HEMaTepHUaJIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLIEHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

® KOOPAWHUPOBATh M BHINOJHATH pPabOTy B YCIOBUSX PEATBHOTO, BHPTYAIBHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJICHCTBUS;

® pa3BHUBaTh KPEaTUBHOE MBIIIJIEHUE NPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciegoBarebcKue 1eiCTBUS!

e BJAJECTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMHM MOHATUSIMM U METOJaMU (PU3NYECKOU
HayKH;

e BJAJETh HaBbIKAMHU Y4eOHO-MCCIIEI0BATENbCKOW M MPOEKTHOM NIEATENbHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY OUCKY METOOB PEIICHHS
3a7a4 GU3NYECKOTO COEPIKAHUS, TPUMEHEHHIO PA3JINYHBIX METO/I0B MIO3HAHMS,

e BIAACTh BUJAMU JEATEIBHOCTH II0 IOJYYEHHUIO HOBOIO 3HAHMs, €r0 HMHTEPIpETaluH,
MpeoOpa30BaHNI0 U MPUMEHEHUIO B PA3IMYHbIX Y4EOHBIX CUTyallMsIX, B TOM YHUCIE NpU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

® BbBIBIATH IMPUUYMHHO-CIIEACTBEHHbIE CBSI3M M aKTyaJlM3UpOBaTh 3a/ady, BbIIBUIATH
TUNoTe3y e€ pelleHus, HaXOUTh apryMEHThI JJIs JI0Ka3aTelbCTBA CBOMX YTBEPKIACHHIM,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

® aHaJIM3UPOBATH MOJTYYECHHBIE B XO/I€ PELICHUS 3a/1a4M PE3yIbTaThl, KpUTHYECKH OLICHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

e CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33]Ja4l B 00pa30BaTEIbHON AEITEIbHOCTH, B TOM
qucye MpHU U3ydeHUH (PU3MKH;

® JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPUOOPETEHHBIH OMBIT;

® yMeTh EPEHOCUTH 3HAaHUS MO (PU3HKE B MPAKTUUECKYIO 00JIACTh KUZHEACSITEIbHOCTH;

® yMeTh MHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;

® BBIJBUIaTh HOBBIE UJAEH, IPEJIaraTh OPUTHHATIbHBIE TIOXO/Ibl U PELICHHUS;
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® CTaBUTb IPOOJIEMBI U 33J]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.
Pa6ora ¢ nundopmanmeii:

® BJAJCTh HABBIKAMH MOIyYeHHUs HHPOpPMAIUN (PU3UUIECKOTO COACPIKAHUS M3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIbHO OCYILECTBJISATh IOKCK, aHAJW3, CHCTEMAaTH3alUI0 U
MHTEpPIpEeTAHIO HHPOPMAIIMK PAa3IMYHbIX BUJOB U (HOPM MpEICTaBICHHUS;

®  OIEHUBATh IOCTOBEPHOCTh UH(OPMAIUY;

® CIIOJIb30BAaTh CpEACTBa HMH(DOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aLMOHHBIX 33]]a4 C COOIIOACHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKM OE30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHus,
MPABOBBIX M STHYECKUX HOPM, HOPM WH(POPMAIIMOHHOHN 0€3011acHOCTH;

® Co3/1aBaTh TEKCTHl (PU3MUECKOTO COAEp)KAHUS B PA3NUYHBIX (Qopmarax ¢ yd&€ToMm
Ha3HAUYeHUS HMHPOPMALMU M IEJeBOH ayqUTOpUH, BBIOMpas ONTUMaIbHYIO (opmy
MIpPe/ICTaBJICHUS U BU3YyaTU3alUH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

® OCYUIECTBIJIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU J1€ATEIHHOCTH;

® pacrmo3HaBaTh MPEANOCHUTKA KOHMDIUKTHBIX CUTYaIllUi U CMATYATh KOH(INKTHL;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM SI3bIKOBBIX
CpPEICTB;

® [IOHMMAaTh U HUCIOJIb30BATh IPEUMYILECTBA KOMaHAHON ¥ UHIMBUyaIbHONU paOOThI;

e BHIOMpPATh TEMAaTHUKy W METOIBl COBMECTHBIX NEHCTBUH C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JieHa KOJUIEKTHBA;

e [IpUHUMATh LEIU COBMECTHOM JESTENbHOCTH, OPIraHW30BbIBaTH U KOOPAMHHUPOBATH
NEeHCTBHS 1O €€ JOCTH)KEHUIO: COCTABIIATH IJIaH ACHCTBUIA, paCIPEeNaTh PO ¢ YIETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

® OIICHMBATh KAYECTBO CBOETO BKJIAJa M KAXKIOr0 YYaCTHHKA KOMaHJbl B OO pe3yibTar
10 pa3paboTaHHBIM KPUTEPUSIM;

e [IpeayaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HUJEU C MO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

® OCYUIECTBJIATH IO3UTHBHOE CTPAaTErMUECKOE IIOBEACHHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSABIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranmu3anus:

® CaMOCTOSITEIbHO OCYIIECTBISATh IO3HABATENIbHYIO JIE€ATENbHOCTh B 00JacTH (U3UKH U
aCTPOHOMMHU, BBISABIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 331a4H;

® CaMOCTOSITENIbHO COCTaBJIATH IUIaH PEIIeHUs pacdyE€THBIX M KAa4eCTBEHHBIX 3ajay, IUIaH
BBITTOJIHEHUSI MPAKTUYECKOH pabOThl € y4ETOM MMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

® JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

® pACHIMPATH PaMKH Y4€OHOrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

e JleNaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

®  OILIEHUBATh IPUOOPETEHHBIN OIBIT;

e crnocoOCcTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO 3PYIUIIUMU B 00J1aCTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KyIbTYPHBIN YPOBEHbD.
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CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMU MO3HABATEIHHON peIeKCUU KaK OCO3HAHUS COBEpIIAeMbIX JAEUCTBUN
Y MBICJIUTEJIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce 10CTHKEHHUS TMYHOCTHBIX PE3YIbTATOB OCBOCHUS IIPOTPAMMBI 110 (PU3HKE [T YPOBHS
cpeanero o0riero o0pa3oBaHus y 00y4arOUIMXCsl COBEPIICHCTBYETCS YMOLIMOHAIBHBIN HHTEIJICKT,
Mperoaralouii copMUpOBaAaHHOCTE:

CaMOCO3HaHUs, BKIFOYAIOIIEr0 CIIOCOOHOCTh IIOHUMATh CBOE DMOIMOHAILHOE COCTOSIHHE,
BUJICTh HATPABJICHHS Pa3BUTHsI COOCTBEHHOM SMOIMOHATIBHOM Cepbl, ObITh YBEPEHHBIM B
cebe;

CaMOperyIMPOBAHHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE [IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aalITHPOBATHCSA K dMOIMOHAIBHBIM
N3MCHCHUIAM U HpO?IBJI?[TI: FI/I6KOCTI), 6I)ITI> OTKpI)ITBIM HOBOMy;

BHYTPEHHEH MOTHUBALlMM, BKJIIOYAIOIIECH CTPEMJICHHME K JOCTHIKECHUIO LIEIIM U YCIIEXY,
OIITUMU3M, HHUIITUATHUBHOCTD, YMCHI/IG HeﬁCTBOBaTL, UCXOO U3 CBOUX BO3MO)KHOCTef/'I;
OMIIAaTHUH, BKJIIO‘-IaIOHIefI CHOCO6HOCTB IIOHUMATh OMOIMOHAJIBHOC COCTOSAHUC ZIpyrI/IX,
YYUTBIBATH €r0 TP OCYIICCTBICHHUH OOLICHUS, CIIOCOOHOCTH K COYYBCTBHIO U
COIEPEKMBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JAPYTUMH
JOBMH, 3a00THTHCS, POSIBIISITH UHTEPEC U PA3pEIIaTh KOH(DIUKTHI.

[NPEAMETHBIE PE3VIJIBTATHI

K xonny obyuenus B 10 knacce mpenmeTHble pe3ynbTaThl Ha YIIIyOJEHHOM YpPOBHE JIOJIKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

MOHUMAaTh poOJb (U3UKM B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH, 3KOJOTHMUECKOM,
COLIMAJIbHOW M 3TUYECKON cdepax IesATENIbHOCTH YelOBEKa, POjdb M MECTO (pU3MKU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYEHHE ONMCATEIbHOW, CHCTEMAaTU3HUPYIOILEH,
OOBSICHUTEJIBHOW M TPOTHOCTHYECKOW (YHKUMN (PU3NUECKOM TEOpHUM — MEXaHMKH,
MOJIEKYJISIPHOM (PM3MKHM U TEPMOIAMHAMMKH, POJib (PU3MUECKON TEOPUH B (POPMUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYECKON KapTHHE MUPA,

pa3nuyath YCIOBHS NPUMEHHMMOCTH MoOjeed (U3MUECKuX Teld M MPOLECCOB (SIBICHHIM):
MHepLUalbHas CHCTeMa OTcu€ra, aOCOMIOTHO TBEPAOE TENO, MaTrepHalbHas TOYKa,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE MajeHue, aOCOMOTHO ymnpyras aedopmarms,
abCOJIOTHO ynpyroe u abCOJIOTHO HEYNPYroe CTOJIKHOBEHUs, MOJIENU ra3a, XKHUIKOCTH U
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TBEPAOTrO (KPUCTAJUIMYECKOTO) Teia, WACalbHBbIM ra3, TOYEUHBIM 3apsl, OJHOPOIHOE
ANEKTPUYECKOE T10JIE;

® pa3IMyaTh YCIOBHS (TPaHUIIbI, 00JIACTH ) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh
BceoOmmit xapaktep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTH HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

® aHaJIM3UPOBATH U OOBSICHATH MEXaHUUYECKUE MPOIECCHI U SBJICHMSI, UCIIOIB3YSI OCHOBHBIC
MTOJIOKCHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIILHOCTh MEXaHHUECKOTO JIBIKEHUS, POPMYITBI
KMHEMAaTUKH PaBHOYCKOPEHHOTO JIBHXKEHUS, MpeoOpa3oBanus ['anumes st CKOPOCTH U
nepeMenieHus, 3akoHbl HplooToHa, npUHLUI OTHOcUTeNdbHOCTH [anmuies, 3akoH
BCEMHPHOI'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU YHEPTUH, CBA3b
paboThl CHJIBI C M3MEHEHHEM MEXaHHUYECKOH PHEPruu, YCIOBUS PABHOBECHS TBEPIOTO
Tena), IPU 3TOM UCIOJIb30BaTh MATEMAaTUYECKOE BhIPAXKEHHE 3aKOHOB, YKA3bIBAaTh YCIOBUS
MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB: mpeoOpa3oBaHuil ['ammiies, BTOPOro u TpPeThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUS UMIYJIbCa M MEXAHWYECKOW SHEPruu, 3aKOHa
BCEMHUPHOTO TATOTCHUS;

® AHAIM3UPOBATh U OOBSACHATH TEIUJIOBBIE NPOLECCHl W SIBJICHUS, HCIOJB3Yys OCHOBHBIC
nonoxkenuss MKT u 3aK0oHBI MOJNEKYISIPHON (U3UKH U TEPMOJIMHAMUKHU (CBSI3b JAaBIICHUS
UJCabHOTO Tra3a €O CpeaHell KHHETUYEeCKOW DSHEpruel TemaoBOro JIBIKEHUS U
KOHUEHTPALHUEN €ro MOJIEKYJ, CBSI3b TEMIIEPATYPhI BELIECTBA CO CPEAHEN KMHETUYECKOMN
SHEpPrueil TEIJIOBOro [BMKEHHS €ro 4YacTHll, CBsS3b JABJICHUS HJCAbHOTO Tas3a ¢
KOHUEHTpPAlMEl MOJIEKYJ M €ro TeMmmnepaTrypor, ypaBHeHne MenneneeBa—KnanelpoHa,
MePBBIN 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPaHEHUS SHEPTUHU B TEILIOBBIX MPOIIeccax), Ipu
3TOM UCIOJB30BaTh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YyKa3blBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs: MenneneeBa—Knanenpona;

® aHaJIM3UPOBATH U OOBSACHATH FJICKTPUUECKHUE SIBICHUS, UCIIOJIb3Yysl OCHOBHBIE TIOJIOKEHUS U
3aKOHBI AJIEKTPOAMHAMUKH (3aKOH COXpAaHEHHS AJIEKTPUUECKOro 3apsna, 3akoH KyioHa,
MOTEHIIUAJIBHOCT 3JIEKTPOCTATHUECKOTO IMOJIS, MPUHIUI CYNEPHO3UINH IIIEKTPUIECKUX
TOJIeH, IPU 3TOM YKa3bIBasi yCIOBHS IPUMEHUMOCTH 3aKoHa KysoHa, a Takke MpakTH4eCKu
BaYKHBIE COOTHOIIEHHUS: 3aKOHBI OMa JyIsl ydacTKa LEenH U JJIs 3aMKHYTOM 3JIEeKTpUYECKOM
uernu, 3akoH Jxoyns—Jlenna, npasuina Kupxroda, 3akonsr apajes ais 371€KTpoIn3a);

® ONKUCHIBaTh (PU3MUECKUE TPOIIECCHl W SBJICHHS, WCIOJIb3Ys BEIMYMHBI TEpEMEIICHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€Jla U CUCTEMBI TE€J, CHJIa, MOMEHT CUJbl, JaBJICHUE,
MOTEHIIUAaIbHAs dHEPIus, KUHeTHYeCKasl SHEepPrus, MEXaHU4YeCcKasi YHeprusi, padboTa CHUJIIBI,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, Cujia TSKECTH, CHJIa YIPYrOCTH, CUJa TPEHUs,
MOIIHOCTb, SHEPIUsl B3aUMOJAECHUCTBUS Tena ¢ 3eMiIE€N BOIM3HM €€ MOBEpXHOCTHU, SHEPrus
yrnpyroi nedopmanuy npykKMHbI, KOJUYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIepaTypa Tea,
paboTa B TepMOJUHAMUKE, BHYTPEHHSS SHEPTUs UI€ATbHOTO OJHOATOMHOTO Tra3a, paboTta
WJCaIbHOTO ra3a, OTHOCUTEIbHAs BIaXHOCTh Bo3ayxa, KIIJ[ wmaeanbHOro TemaoBoro
JBUTATENS; DJIEKTPUUECKOE 10J1e, HAMPSKEHHOCTh 3JIEKTPUUECKOI0 MOJIs, HAIPSKEHHOCTD
T0JI TOYEYHOTO 3apsi/ia Wi 3apsHKEHHOTo 1Iapa B BAKyyMe U B IUAJIEKTPUKE, MTOTEHIHAI
3JEKTPOCTATUUECKOTO TOJIsl, PA3HOCTh MOTEHIUAIOB, SJEKTPOABMKYIIAsl CUJIa, CUJla TOKa,
HalpsDKEHUEe, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IIJIOCKOTO KOHAEHcaTopa,
CONPOTHBIIEHUE Yy4YacTKa LIEMU C IOCJIENOBATEeIbHBIM M MapaieIbHbIM COEIMHEHHEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJI KOHAEHCATOopa;
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e OOBICHATH OCOOEHHOCTH IMPOTEKaHHs (PU3UYECKHX SIBICHUI: MEXaHWYECKOE JBUKCHUE,
TEIUIOBOE JBMKEHHE YaCTUILl BEIIECTBA, TEIUIOBOE PAaBHOBECHE, OPOYHOBCKOE JBH)KEHUE,
mudy3ns, HcnapeHue, KUINEHHE M KOHJAEHCAllMs, IJIaBIEHHE W KpUCTAJUIM3ALuA,
HaIPaBJIEHHOCTH TEIIONEPENAYH, JJIEKTPU3aLIUs TEN, 3KBUIIOTEHIUATbHOCTh IOBEPXHOCTU
3apsKEHHOI0 IIPOBOHMKA;

® TPOBOJUTH HCCJIEIOBAHWE 3aBHUCUMOCTH OJHOW (DM3MYECKOW BEIMYUHBI OT JIPYTO C
UCTOJB30BAHUEM TMPSIMBIX HM3MEPEHHUH, NpU OSTOM KOHCTPYHpPOBATh YCTAaHOBKY,
(bukcupoBaTh pe3yabTaThbl IOJIYYEHHOW 3aBUCHUMOCTU (DU3MUYECKMX BEIMYMH B BHJE
rpaduKoB ¢ Y4ETOM aOCOJIIOTHBIX IOTPELIHOCTEH W3MEpEeHuH, JelaTh BBIBOJBI IIO
pe3yJsibTaTaM MCCIIEA0BaHNUS;

® I[POBOJUTh KOCBEHHBbIE U3MEpeHUs (GU3NYECKUX BEJIMYMH, IPU 3ITOM BBIOMPAThH
ONTUMAIIGHBIA  METOJ] HM3MEpPEHUs, OLEHUBATh a0CONIOTHBIE M  OTHOCUTEIbHBIC
MOTPEUIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;

® TIPOBOJUTH OMBITHI 110 MPOBEPKE MPEIIOKEHHOW TUIOTE3bl: MJIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3MPOBATH IOJIYYEHHBIE PE3YJIbTaThl U
JieNIaTh BBIBOJ] O CTATyce MPEeAIOKEHHON TUIOTE3bl;

e colOmojaTh NpaBuia OE30MACHOrO TpyAa NpU IMPOBEJEHUU MCCIEIOBAHUN B paMKax
y4eOHOro SKCIEepUMEHTa, NpPAaKTUKyMa W y4eOHO-MCCIEJOBATENbCKONM M IMPOEKTHOU
NESTeIbHOCTH C HCIOJB30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
o0opymoBaHUS;

e pemarh pacyETHHIE 33/1a4U C SIBHO 3a/laHHOM U HESIBHO 33JJaHHOW (PM3MUYECKON MOJEIBIO:
Ha OCHOBaHHMM aHaJIM3a yCJI0BHUs 00OCHOBBIBATh BEIOOP (PM3UUECKOM MOJIENN, OTBEYaroIIei
TpeOOBaHUAM 3a7audl, NMPUMEHATh (OPMYJIbI, 3aKOHbBI, 3aKOHOMEPHOCTH M IOCTYJAThl
¢u3nYecKux TEOpUil MpH HCHOJIB30BAHMU MAaTEMAaTHYECKMX METO/0B pelIeHUs 3ajad,
MIPOBOJIUTH PAcUEThl HA OCHOBAHWHU MMEIONIUXCS JaHHBIX, aHATU3UPOBATH PE3YJIbTATHI U
KOPPEKTUPOBATh METO/IbI PELICHUSI C YUETOM IOJIyYEHHBIX PE3YJIbTATOB;

e pemarh KayecTBEHHbIEC 3aJauM, TPeOyrolMe MPUMEHEHMsI 3HAHUM M3 pa3HbIX pa3/esioB
Kypca (GU3MKH, a TAK)Ke MHTETpallii 3HAaHUH U3 IPYTUX MIPEIMETOB €CTECTBEHHO-HAYYHOT O
LIUKJIa: BBICTPAUBATh JIOTHUYECKYIO IIETIOUKY PACCYKICHUHN € OTIOPOIl Ha U3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHMUS;

® UCMOJb30BaTh TEOPETUUYECKHUE 3HAHUS JJIs OOBSICHEHUS OCHOBHBIX NMPHHLMUIIOB pabOThHI
M3MEPHUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MTPOIECCOB;

® [IPUBOAUTH NMPHUMEPHI BKIIAZA POCCUHCKUX U 3apyOekHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HayKH, B 00bCHEHHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

® aHANU3UPOBATh U OLICHWBATH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON JEATEIILHOCTH
Yell0oBeKa, CBSA3aHHOM C (PU3WYECKMMHU MpoLeccaMH, € TMO3UIUN 3KOJOTHYecKOu
0€30MacHOCTH, TPEJICTaBIEHUH O palMOHAIBHOM HPUPOAONOIb30BAHUU, a TaKXKe
pa3yMHOM HCIOJIb30BAaHUU JOCTH)KEHUI HAyKHU U TEXHOJIOTUH [T AaJIbHEHUIIEro pa3BUTHS
YyeJI0BEYECKOro OOIIECTBa;

® [IPUMEHSTHh pa3IM4Hble CIOCOOBI PabOThHl ¢ MH(pOpMaIeld (PU3NIECKOTO COJEpKaHHs C
WCTIOJIh30BAaHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJOTHIA, TP ITOM UCIIOIH30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH JUTSI TOMCKA, TIEPEPaOOTKHU M MTPEIbSIBICHUS
y4eOHOM M Hay4HO-TIOMYJSPHON WH(OPMALUU, CTPYKTYPUPOBAHHS M HHTEPIPETALUU
uHpOpMalUY, TOJYYEHHOH M3 Pa3IMYHBIX HMCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBATH
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MOJTy4aeMylo HH(POPMAIUIO U OICHWBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIINXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJN3a HCTOUYHUKA HH(OpMaIH;

® TPOSBIATH OPraHM3AIMOHHBIE ¥  IIO3HABATEIbHBIE YMEHHS  CaMOCTOSATEILHOTO
NpuOoOpeTeHUs] HOBBIX 3HAHMH B TMPOLECCE BBINOJIHEHUS MPOEKTHBIX M Y4eOHO-
UCCIIEI0BATENBCKUX paldoT;

e paboTaTh B IPYIIE C UCTIOTHEHUEM PA3IMYHBIX COIIMATIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIBL, PalUOHAIBHO pacCHpeleaTh IEeATEIbHOCTE B HECTAaHIAPTHBIX CHUTYyalHsIX,
aJIcKBaTHO OLIEHMBATh BKJIAJ KaKIOTO W3 YYAaCTHUKOB TPYyNIBl B pELICHHUE
paccMaTpuBaeMoil mpoOIeMsl;

® T[POSBIATH MOTHUBAIMIO K  Oyaymeidl  npodeccCHOHAIbHOW — AEATETBHOCTH IO
CHEIMATLHOCTSIM (PH3UKO-TEXHUIECKOTO TTPOdHIIs.

K xonny oOyuenust B 11 knacce nipeiMeTHbIe Pe3yJabTaTbl Ha YIIIyOJEHHOM YpPOBHE IOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

® [IOHUMATh POJb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTMUECKOM, COLIMATBbHOM U 3TUYECKOU
cdepax AeaTeTbHOCTH YeIOBEKa, POJib U MECTO (DM3UKU B COBPEMEHHOM HAyuYHOU KapTHUHE
MHpa, poJib ACTPOHOMHUH B IIPAKTUYECKON I€ATEIbHOCTH YEIOBEKA U JAIbHENUIIIEM HAyYHO-
TEXHUYECKOM pa3BUTHH, 3HauYEHUe onucaTelbHOH, CUCTEMAaTU3HPYIOILIEH,
OO0BSICHUTENBHOM U MPOTHOCTUYECKOHN (PYHKINN PU3NYECKON TEOPHH — SJIEKTPOAMHAMUKH,
CHEIHATbHON TEOPHH OTHOCUTEIHHOCTH, KBAHTOBOM (PM3UKU, POJIb (PU3NUECKON TEOpUU B
(GbopMHpOBaHUN TIpEACTABICHUN O (QU3HUYECKOW KapTUHE MHUpPA, MECTO (U3NYECKOMH
KapTUHBI MUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHHUI O
MIPUPOJIE;

® DPa3IMYaTh YCIOBHS MPUMEHUMOCTH Mojenell (pU3MYecCKHX TeN W MPOLECCOB (SBICHUN):
OJTHOPOJIHOE IEKTPHUUECKOE M OAHOPOJHOEC MATHUTHOE MOJIsI, FTApMOHUYECKHE KoJeOaHus,
MaTEeMaTHYeCKU MAasTHUK, HACaIbHBIA MPYXKUHHBIH MasTHUK, TAPMOHHUYECKHE BOJIHBI,
UJeabHBIN KoJIeOaTeNbHBIM KOHTYpP, TOHKAs JIMH3a, MOJEJIEH aroMa, aTOMHOTO sjpa U
KBAaHTOBOM MOJIEIIN CBETA;

® pa3IMyaTh YCJIOBHS (TPaHUIIbI, 00JIACTH ) MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIMi xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHMYEHHOCTb HCIOJb30BaHUS
YAaCTHBIX 3aKOHOB;

® aHaJIM3UPOBATh M OOBSACHATH D3JEKTPOMArHUTHBIE MPOLECCHl M SBJIEHUS, HCIIOJIb3YS
OCHOBHBIE IIOJIOXKEHMSI M 3aKOHBl DJIEKTPOJMHAMUKHA U CHELUAIBHOM TEOpuUn
OTHOCHUTEJIbHOCTH (3aKOH COXpPAHEHHs JIJIEKTPUYECKOro 3apsja, cuia Amriepa, cuia
JlopeHiia, 3akOH OJJIEKTPOMArHUTHOW WHAYKIWH, TmpaBuio Jlenna, cBsa3p DJIC
CaMOMHJIYKIIMHU B DJIEMEHTE JIEKTPUYECKON LENMU CO CKOPOCTBIO M3MEHEHMsI CHJIBI TOKa,
MOCTYJIaThI CIIEUAIbHON TEOPUN OTHOCUTENIHOCTH DHMHIITENHHA),

® aHANU3UPOBaTh U OOBSCHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIOB3YS IMOJIOKEHHS
KBaHTOBOM (u3uku (ypaBHeHue OMHIUTEeHHa i (oTorddekTa, mepBblii U BTOPOH
noctynatel bopa, mpuHIMIT cooTHOmIeHUsT HeompenenénHocTeil ['eitzenbepra, 3aKOHBI
COXPAaHEHHUs 3apsIOBOTO M MAacCOBOTO YHCEN U DHEPTHH B SIEPHBIX PEAKIUAX, 3aKOH
PaANOaKTUBHOIO pacnaja);

® ONHUCHIBaTh (PU3UUYECKHE MPOIECCHl U SBJICHUS, UCIOJb3Ysl BEIMUMHBI: HANPSXKEHHOCTH
IEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTaTUYECKOIO IOJIs, Pa3HOCTh MOTEHIIMAJIOB,
AIEKTPOJIBIKYIIAs CUJla, MHAYKIUS MATHUTHOTO MOJIsi, MArHUTHBIN MOTOK, cuiia Amrepa,
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WHAYKTUBHOCTH, SJCKTPOJBHKYIAs CHJIa CaMOWHIYKIIMH, DHEPTUsi MarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, DEJISTHUBUCTCKUI HMMITYJbC, TIOJHAS SHEPrusi, SHEPTUs TOKOS
CBOOOTHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsl sIpa, SHEPTUs
CBSI3U S]1pa;

e OOBICHATh OCOOCHHOCTH TPOTEKaHUS (U3WYECKUX SBICHHUNA: 3JICKTPOMArHUTHAs
WHAYKIUS, CAMOWHAYKIUS, PE30HAHC, MHTephepeHIUs BOJH, Audpakius, Aucrepcus,
MOJTHOE€ BHYTPEHHEE OTpakeHue, Gorodnekrpudeckuil 3¢dekt (hotodrddekr), anvda- u
Oera-pacmagpl A1ep, raMMa-H3JIydeHUe saep, (U3NYEeCKHUe MPUHIUIBI CHEKTPATbHOTO
aHaym3a u paboThl J1a3epa;

® OmpeneNniaTh HaNpaBlICHHE HMHIYKIWU MAarHUTHOTO IIOJI NPOBOJHUKA C TOKOM, CHIIBI
Awmrniepa u cuibl JlopeHua;

® CTPOWTH HU300paKEHUE, CO3/]aBAEMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH30M, U paCCUYNTHIBATh
€ro XapaKTEePUCTHKHY;

® [PUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TMOHSATHS, TEOPHUH U 3aKOHBI JUIS
aHamM3a U OOBSICHEHHS (PU3UYECKUX MPOIECCOB, MPOUCXOAIINX B 3BE3MAX, B 3BE3MHBIX
cHCTEMaX, B MEXKTaJIaKTUYCCKON Cpefie; JBHKCHHS HEOCCHBIX TeJN, JBOJIOIUH 3BE3N U
Bcenennoi;

® TPOBOJIUTH HCCIICJOBAHUEC 3aBHUCHUMOCTEH (U3UYECKUX BEIHYUH C HCIOIb30BAHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTyYCHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH B BUJE TPAPUKOB C YIETOM aOCOIIOTHBIX
MOTPENIHOCTEeH U3MEPEHUH, JeTIaTh BEIBOJIBI 110 pE3yJIbTaTaM UCCIICIOBAHHS,

® TPOBOJUTH KOCBEHHBIC U3MEpEHUS (U3NYECKUX BEIMYMH, IPU OTOM BBIOMPAThH
ONTUMAIILHBIA ~ METOJ] M3MEpPEHUs, OIEHUBATh a0CONIOTHBIE KM  OTHOCHUTEIbHBIC
MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPCHUN;

® TIPOBOJUTH OMBITHI 10 MPOBEPKE MPEUIOKEHHOW T'MITOTE3bI: IJIAHUPOBATh IKCIICPHUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3HPOBATH TOJIYYCHHBIC PE3YNIbTaThl H
JIeTIaTh BBIBOJ] O CTAaTyCe MPETIOKEHHON THITOTE3BI;

® OINWCHIBATH METO/BI MOJYUYEHHs HAyYHBIX aCTPOHOMHUYECKUX 3HAHUM;

e colOmojaTh MpaBuia OE30MACHOrO TpyAa NpU TMPOBEJEHUH MCCIEJOBAHUN B paMKax
y4eOHOTO DKCIIEPHMEHTa, MPAaKTHKyMa M Y4eOHO-HCCIEeNOBATEIbCKOW M TPOEKTHOM
NESTeTBbHOCTH C WCIOJB30BAHUEM W3MEPUTENFHBIX YCTPOWCTB M Ja0OpaTOPHOTO
000pynOBaHUS;

e pemarh pacu€THBIC 3a/1a4M C SBHO 33JJaHHON W HESBHO 33JaHHOH (hU3MYECKON MOJENBIO:
Ha OCHOBAaHMHU aHalu3a YCJIOBUSA BbIOMpATh (U3MYECKHE MOJEIH, OTBEYarolue
TpeOOBaHUSAM 3a7au, NMPUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThI
(GU3NYECKUX TEOpUI NMPH HCIOIB30BAHWM MaTEMaTHYECKHMX METOIOB pEIICHUs 3ajaad,
MIPOBOJIUTH PAacuéThl HA OCHOBAHUHU MMEIOLIUXCS JAAHHBIX, AaHATU3UPOBATH PE3YNIbTaThl U
KOPPEKTHPOBATh METO/IbI PEIICHHs ¢ YUETOM MOJIyUYE€HHBIX PE3yIbTaTOB;

e pemarh KayecTBEHHBbIC 3a7ayM, TPeOyIolre MpUMEHEHHs 3HaHWN M3 pa3HbIX pa3/iesioB
Kypca (U3MKH, a TAK)Ke MHTETpalliy 3HAHUH U3 IPYTHUX MIPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIa: BBICTPAUBATh JIOTHYECKYIO IIETIOUKY PACCYKICHUHN C OTIOPOil Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS,

® WCIOJNB30BaTh TEOPETUYECKHUE 3HAHUS i OOBSCHEHWS OCHOBHBIX TPHHIIMIIOB PaOOTHI
M3MEPHUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MTPOIECCOB;
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® TIPUBOAUTH NMPHUMEPHI BKIIAZAA POCCUHCKUX U 3apyOekHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HayKH, B 00bsCHEHHE ITPOLIECCOB OKPY>KAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

¢ AHAJIM3UPOBATH U OLCHHUBATL IMOCJICACTBUA OBITOBOH U HpOI/I3BOZ[CTBeHHOI>'I ACATCIIbHOCTH
YeJIOBEKa, CBS3aHHOM C (U3MYECKMMM @IpoleccaMH, C IO3ULUI 3KOJIOrHYecKoi
0€30I1aCHOCTH, MPEJICTaBIEHUH O palUOHAIBHOM NPUPOAONOIb30BAHUU, a TaKXKe
Pa3yMHOM HUCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ HAayKH U TEXHOJIOTHI JJIA I[aaneﬁmero Pa3sBUTHA
4eJI0BEUECKOro OOIIECTRa;

® [IPUMEHSTH Pa3JIM4HbIE CHOCOOBI PabOThl ¢ MHpOpManKel (HU3UUECKOT0 COJCpPKAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOIMH, IPU ITOM UCIOJIb30BATh
COBpPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJOTHH JUIsl TIOMCKA, IEpEepabOTKU U MPEIbSBICHUS
y4eOHOM M Hay4HO-TIOMYJISIPHON WH(OPMALUU, CTPYKTYPUPOBAHHS M HHTEPIPETALUU
uHpOpMAIUY, TOJIYYEHHOH M3 Pa3IMYHBIX HMCTOYHHKOB, KPHUTHUYECKH aHAIN3UPOBATH
[OJTy4aeMyro MH(OpMaIUIo U OLIEHUBaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOILUXCS
3HaHUi, TaKk ¥ Ha OCHOBE aHaJIM3a NCTOUYHUKA UH(opMaIy;

® I[POSBIATH OpPraHU3ALMOHHBIE W  I103HABaTEJIbHBIE YMEHHMS  CaMOCTOATEIBHOIO
NpUOOpPETEHUs] HOBBIX 3HAHWH B TIPOLECCE BBINOJIHEHUS MPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENbCKUX PadoT;

e paboTaTh B IPyINIE C UCIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
TPYIIBL, PalMOHAIBHO pacHIpelNesaTh IeATEIbHOCTh B HECTAaHIAPTHBIX CHUTYyalMIX,
AACKBATHO OLCHHMBATHL BKJIAA KAXAOTO M3 YYACTHHUKOB TIPYIIIIbI B  PCIICHHC
paccMaTpuBaeMoil IpoOIeMsl;

e IPOSABIATH MOTUBAIMIO K  Oyaymed  npodeccHOHaNbHOW — AEATENbHOCTH IO

CIICHHUAJIBHOCTAM (I)I/I?»I/IKO'TSXHI/I‘IGCKOFO HpO(l)I/IJ'IH.
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JIuct cormacoBanus k mokymeHnty Ne 432 ot 11.12.2023
Wuunmatop cornacoanus: Acagymumaa AWM. Tupextop
CornacoBanne nauuupoBano: 11.12.2023 09:30

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Acanynmna AN 11.12.2023 - 09:30
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