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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma no ¢u3uke Ha ypoBHE cpeaHero oluiero odpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHON MPOrpPaMMBbl,
npeacraBieHHbix B ®I'OC COO, a Takke ¢ ydy€roM denepaibHOd pabodeid IporpamMmbl
BocriuTanuss W KoHuenmuu mnpernonaBaHust yueOHoro mpenmera «®Pusnka» B 00pa30BaTENbHBIX
opranmzanusax Poccuiickoii @enepanuu, pealns3yonux OCHOBHbIE 00pa30BaTeIbHbIe TIPOrPAMMBL.

[Tporpamma o ¢u3uke onpenenser 00s3aTenbHOE MPEAMETHOE COCPKAHNE, YCTAaHABIUBACT
PEKOMEHIYyEMYIO0 MOCIEA0BATEILHOCTh U3YUEHHUsSI TEM U pa3lieloB y4yeOHOro mpeamera ¢ y4eToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Yy4eOHOro IMpolecca, BO3PACTHBIX
ocobeHHOCTel oOydaromuxcs. [Iporpamma mo ¢usuke Jaét MpeacTaBIeHUE O LEIX, COACPKAHNM,
oOmieil crpaterun OOy4eHHs, BOCIUTAHHS M Pa3BUTUS OOydYaIOIIUXCS CpPEACTBAMH Yy4eOHOTO
npeamera «Pu3uKa Ha yriayonéHHOM ypOBHE.

Wzydyenne kypca GU3MKK YrIyOJIEHHOTO YpPOBHS IO3BOJISIET peajln30BaTh — 3ajadud
po(eCcCHOHATILHOM OpUEHTAIMM, HAIpPaBJIEHO HA CO3/IaHUE YCJIOBUW Uil IPOSBIEHUS CBOUX
MHTEJJICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM OOY4YaIOLIUMCS, KOTOPble HEOOXOUMbI
JUIsL  TIPOJOJDKEHMsT 00pa3oBaHUs B OpraHu3alusax IpodeccuoHalbHOrO 00pa3oBaHUs IO
Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U UHKEHEPHBIM CIICIIUATBHOCTSIM.

B mporpamme 1o gu3uke onpeaenstoTces INIaHUPyeMbIe Pe3yIbTaThl OCBOCHUS Kypca (PH3UKU
Ha YpOBHE CpelHero oO0miero oOpa3oBaHMs: JUYHOCTHBIE, METalpeAMETHbIE, MpeaMETHbIE (Ha
yrayonéHHoM ypoBHE). HaydHOo-MeTomoJ0ornyeckod OCHOBOWM it pa3pabOTKU TpeOoBaHUM K
JUYHOCTHBIM, METANpEJAMETHBIM M TPEAMETHBIM pe3yibTaraM OOYYaloIIUXCs, OCBOMBIIUX
nporpaMmy 1o (u3WMKe Ha YpPOBHE CpeIHEro o0Imero oOpa3oBaHUs HA YriyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIM MTOAXOI.

[Tporpamma o (usmke BKIIOYAET:

IUTaHUPYEMbIe Pe3yJIbTaThl OCBOEHUS Kypca (PU3MKH Ha YriyOJIEHHOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIbTAThI MO rojlaM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «DPu3uKay 1o rogaM o0ydeHus.

[IporpaMma 1o ¢u3MKe HMEEeT NPUMEPHBIH XapakTep U MOXKET OBITh HCIIOJIb30BAaHA
YUUTENAMHU (PU3UKH [T COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[TporpaMma 1no u3nKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U MPEIOCTaBIISIET
BO3MOYKHOCTH JJISl pealiu3aliii Pa3IUuHbIX METOJUUECKUX MOAXO0JI0B K MPENoAaBaHnI0 (PU3UKU Ha
yriay0iIEHHOM YPOBHE MPH YCIOBUU COXPAaHEHUs 00s3aTeNIbHOM YacTH CO/Iep KaHUsl Kypca.

dusmka Kak Hayka 0 HauOoJsiee OOIIMX 3aKOHAX NMPHUPOJIbI, BBHICTYNAs B KauecTBE y4eOHOIro
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUN 00 OKpY)KalolleM MHpE.
IkonbHBINA Kypc PU3UKU — CUCTEMOOOPa3yIONIUi sl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3ydaeMbIX XUMHEH,
6uonoruel, puszndeckoil reorpadueid u actpoHomueil. Vcronbp3oBaHue W aKTUBHOE NMPUMEHEHUE
bu3nyecKuX 3HAHUN OMpPENEeNUIIO XapakTep U OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUH B
cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJy4YeHHsI HOBBIX MAaTE€PUaIOB C 331aHHBIMU
cBoiictBamu. M3yuenne Gpu3nku BHOCUT OCHOBHOM BKJIaJa B ()OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaromierocs, B (popMupoBaHUe YMEHHMH MPUMEHATh HAYYHBIH METO]| TTO3HAHUS
IIPY BBIIOJHEHUN MU YUYE€OHBIX HCCIIEA0BAHUM.

B ocHoBy kypca (u3MkM Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS MOJOXKEH DPsJl UAeH,
KOTOPBbIE MO’)KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 OCTPOCHHUS.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBIISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3MKH, BKIIIOYAET KaK BONPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DUBHKH.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuas Kypca Gpu3nku oObeTUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B Kypce sBusieTcs (OpMHPOBAHUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MAaTE€pUH, BEIECTBE U IOJIE.



Hoea cymanumapusayuu. EE peanuzanus NpeanosaraeT HCIOJIb30BaHUE T'YMaHUTapHOTO
noTeHIHasa (pU3NUECKol HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUSA (DU3HMKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTUUECKUMHU NPOOIIEMaMH.

Hoesn npuxnaouou nanpagiennocmu. Kypc Guszuku yriyOI€HHOTO YpOBHS MpeIIoiaraet
3HAaKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKUX M TEXHOJIOTMYECKUX HPUIOKEHUH H3YYEHHBIX
Teopuii M 3akoHOB. IIpm 3TOM paccMmarpuBalOTCs Ha YpPOBHE OOLIMX MPEACTABICHUNA U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »rKonocuzayuu peamn3yercss TOCPEIACTBOM BBEACHHUS DJIEMEHTOB COJACpIKaHMUS,
HOCBALIEHHBIX 3KOJIOTMYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 00CYKAEHUs MpoOJieM PalMOHAIbHOTO IPUPOAOIOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

OcBoeHue copep:kaHusi MporpamMMmbl MO (pU3MKE MOJKHO OBITH IOCTPOEHO Ha IPUHIIMIIAX
CHCTEMHO-IEATEIbHOCTHOT0 noaxonaa. s Gpu3uku peanuszanus 3TUX MPUHIMIIOB Oa3upyercss Ha
UCIOJIb30BAaHUM CAaMOCTOSATEIBHOTO JSKCHEPUMEHTa KakK IOCTOSHHO JEHCTBYIOIIEro (hakropa
yaebHoro nporuecca. Jist yriayOonéHHOro YpoBHS — 3TO CHCTEMA CaMOCTOSTEIIEHOTO YUYCHHYECKOTO
9KCHEPUMEHTa, BKJIIOYAIOLIEr0 (POHTAIbHBIE YYEHUYECKHE OIBITBI IHPU H3YYEHUH HOBOIO
Mmarepuaia, JjabopaTopHble paboThl M paboThl mpakTukyma. [Ipw 3TOM BO3MOXXHBEI J1Ba croco0a
peanu3anuy GU3NYECKoro NpakTukyma. B mepBoM cilyuyae MpakTUKyM IPOBOAUTCS JIMOO B KOHIIE
10 u 11 knaccoB, 1100 Mociie NEPBOTrO U BTOPOTO MOJYroJui B KaKJOM U3 3TUX KilaccoB. Bropoit
crnocod — 3TO HHTerpauus paboT MpakTHUKymMa B CHUCTEMY JaOOpaTOpHBIX pPabOT, KOTOpbIE
IPOBOJIATCS B Tpolecce H3ydeHHus pasnena (temsl). Ilpm 3ToM moj paboTamMu MpakTHKyMa
IIOHUMAETCsl CaMOCTOSITENIbHOE MCCIeI0BaHUEe, KOTOPOE MPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOTO,
0000mI€HHOTO BUIa O€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme no ¢usmke cucteMa yueHHMYECKOro SKCIEpUMEHTa, Ja0opaTOpHbIX padoT U
NpaKkTUKyMa TpPECTaBJICHa eIWHBIM TepeuHeM. BhIOOp TeMaTHKH Ui 3TUX BUIOB YYCHHYECKHX
NPAaKTUYECKUX PpabOT OCYIIECTBISETCS Y4YaCTHHKaMU OOpa30BaTeNbHOIO Mpolecca HCXOIsd U3
OCOOEHHOCTEHl TMOYpOYHOIO IUITAHMPOBAHMS M OCHalleHus KkaOunera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsi OBJaJieHHe OOyJyaroIIMMUCS YMEHUSMH IPOBOAMUTH MpPSAMbIE M KOCBEHHBIE
U3MEPEHUs, HCCIEOBAaHUS 3aBHUCHMOCTEH (U3UYECKUX BEJIMYUH M TIOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

BoinbIioe BHUMaHKE yIeIsIeTCsl PEICHUI0 pacuETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom st
pacy€THBIX 3ajjady NPUOPUTETOM SIBIAIOTCA 3aJjauyd C SIBHO 33aJaHHOM M HESBHO 3a/JaHHOU
(GU3NIeCKOil MOAETBIO, TIO3BOJISIFOIINE TIPUMEHSTh W3YUYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJTHOTO pa3liena Kypca, TaK W HMHTErpuUpys IMpHUMEHEHHe 3HaHUM M3 pasHbIX pa3jenoB. [lis
Ka4eCTBEHHBIX 3a71au MPUOPUTETOM SIBIISIFOTCS 3a7aHusl Ha OOBSICHEHUE/TIpeICKa3aHne MPOTEKaHUS
¢u3nueckux SBICHUNA U TPOLECCOB B OKPYXarollled >KU3HHU, TpeOyrolue BbiOOpa (U3NUECKOM
MOJIEITN JIJISl CUTYaIluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanmsiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00eCIeueHUI0
ydgeOHOro mporecca Kypc OGU3NKKA YriayOJaE€HHOTO YpOBHS Ha YPOBHE CpEIHEro 0OIero
00pa30BaHUs I0JKEH U3y4aThCsl B YCIOBUAX MPEIMETHOro kabunera. B kaOunere Gpu3nku T0MHKHO
OBITH HEOOXO0/IMMOE J1a0OpaTOPHOE 00OPYTOBAaHUE JIS BBIIOJHEHUS YKa3aHHBIX B MPOrpaMMe Mo
¢u3uKe YYEHHYECKHX OIBITOB, JIAOOPAaTOPHBIX paboT W pabOT NpPaKTUKyMa, a TakKxke
JEMOHCTpAIIMOHHOE 000PYIOBaHHE.

JleMoHCcTpanimoHHOe  000OpynoBaHHe (OPMHUPYETCSs B  COOTBETCTBHM C  IPUHIIMIIOM
MHUHMMAaJIbHON J1OCTaTOYHOCTH M OOECIEUYMBAET IMOCTAHOBKY IIE€PEUUCIIEHHBIX B MpPOrpaMMme I0
¢u3uKe KIIOYEBBIX JEMOHCTpALMKA JUISI HUCCIENIOBaHMS HM3y4aeMbIX SIBIEHHUH U IPOIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 000pyJOBaHUE Il YICHUYECKHX MPAKTHUECKUX paboT GopMupyercs B BHIE
TEMAaTUYEeCKMX KOMIUIEKTOB U oO0ecredMBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYyX
oOyyaromuxcs. Temarudeckue KOMIUIEKTBI J1a0OpaTOpHOTO OOOPYAOBAaHHS JOJDKHBI  OBITh
IIOCTPOEHB Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAJIOTOBBIX M IM(POBBIX HPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B BUJE LIU(POBBIX JIAOOPATOPHii.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS



(opMHpOBaHHE MHTEpeca U CTPEMIICHHUS OOY4YaIOUIMXCS K HayYHOMY H3YYEHUIO MPUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE  MPEACTaBIEHUH O HAayyHOM MeETOA€ TMO3HaHUus M (OpPMHpPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

(GopMHpOBaHHE HAyYHOIO MHMPOBO33PEHHUS KaK pe3yibTaTa M3Y4EHUsS OCHOB CTPOCHHUs
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopMHpoBaHHE yMEHUH OOBSICHATH SBJIEHHUS C HUCIOIb30BaHUEM (U3UUECKUX 3HAHUH U
HAy4YHBIX JI0Ka3aTEIbCTB;

(bopmupoBaHue MpeACTaBIeHUN 0 posid GU3MKU AJI Pa3BUTUSA APYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOT Ui,

pa3sBUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oynymedl mnpodeccrnoHaIbHOR
NEeSITEIbHOCTH, CBS3aHHBIX C (U3MKON, NOArOTOBKAa K JajbHeilieMy OOyYeHHI0 B 3TOM
HaIpaBJICHUU.

JocTiwkenne 3THX Lened oOecreuuBaeTcsl pelleHHeM CIEAYIOIMX 3ajad B Ipolecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

npuoOpeTeHre CHUCTeMbl 3HaHUM 00 oO0muX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOYAs MEXaHUKY, MOJICKYJSPHYIO (PHU3HKY, SJIEKTPOAMHAMUKY, KBAaHTOBYIO (DH3HKY U
3JIEMEHTHI ACTPOPU3UKU;

(dopMHupoBaHHE yMEHHH NMPUMEHATh TEOPETUYECKHUE 3HAHUS ISl OOBSICHEHHS (PH3HMUECKUX
SBJICHUH B IPUPOJE U JUIS IPUHATHUS PAKTUUECKUX PEIIEHUH B IOBCEAHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PEIICHHs Pa3IMYHBIX 337ad C SBHO 33/JaHHOW (DU3NYECKON MOJENbIO,
3ajjay, TMOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO3JaHue (PU3NYECKOH MoOJenu, aJeKBaTHOM
YCIIOBUSIM 33J]a4, B TOM YHCJIE 33]]a4 HHKEHEPHOT'0 XapaKTepa;

NOHUMaHWe (U3NYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB H
TE€XHOJIOTMYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQICHUE METO/JaMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS W MPOBEACHUS (U3NYECKUX
HKCIIEPUMEHTOB, aHajlu3a W HHTEpHpeTauuy HHQOpMAIUH, ONpPEIENEeHUs JOCTOBEPHOCTU
MOJy4EHHOTO pe3ysbTara;

CO3JIaHME YCJIOBUW JJsi pa3BUTHUS YMEHUH MPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOM
NeSITebHOCTH;

pa3BuUTHE UHTEpeca K chepam MmpodeccrnoHalbHOM 1eATeNbHOCTH, CBSI3aHHON ¢ (PU3UKOM.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO yrnyO0néHHBIN ypOBEHb U3yUEHUsT y4eOHOTO
npeaMera «Pu3nKa» Ha ypoBHE CpeaHero obiiero obpa3zoBaHUs BbIOMpaeTcs oOydaroluMucs,
IUIAHUPYIOIIMMHU  MPOJIOJDKEHHE O0O0pa3oBaHUS IO  CHENMAIbHOCTSIM  (U3UKO-TEXHHUUYECKOTO
npodus.

Ha nzydenue ¢usuku (yriayOonéHHbBIN ypoOBEHb) Ha YpOBHE CpPEIHEro obiiero odpasoBaHus
otBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 gacoB B Heneno), B 11 kmacce — 170 gacoB (5
JacoB B HEJIEIIO).

[Ipennaraemselii B mporpamme no (u3HKe MepeueHb JJabopaTOpPHBIX U MPAKTUYECKUX padoT
SBJISIETCS PEKOMEHI0BAaHHBIM, YUUTENb JIelaeT BEIOOp MpOBeACHUs J1a00paTOpHBIX padoT U OMBITOB
¢ yu€TOM UHANBUIYATBHBIX 0COOCHHOCTEH 00yJaromuXCsl.

COILEPKXAHUE OBYYEHUSA

10 KJIACC
Pasnen 1. HayuHblil MeTO MO3HAHNUS PUPOBI.

Ousnka — ¢yHIaAMEHTAJIbHAs Hayka o Tpupoje. HaydHplii MeTON MO3HAHUS W METObI
UCCIeIoBaHus (PU3NYECKUX SIBICHUH.

DKCHEepUMEHT M TeOpHsl B Ipolecce MO3HaHUA Npupoibl. HabmoneHue M 3KCHepUMEHT B
dusuke.

CniocoObl M3MepeHus: (U3MUYECKUX BEJIWYUH (QHAJIOTOBBIE W ITU(MPOBBIC HW3MEPUTEIHHBIC
npuOOpPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocTr n3MepeHui HU3NIECKUX BETHMYUH (A0COTIOTHAS M OTHOCUTENIbHA).



MopenvupoBanue (U3HYECKUX SBJICHUM W TMPOIECCOB (MarepuaibHas TOYKa, aOCOJIOTHO
TBEPJIOE TEJO, UACAbHAS KUJIKOCTb, UACAIbHBIN ra3, TOUeuHbId 3apsa). ['unoreza. Ousznueckuit
3aKOH, TPaHULbI €r0 NPUMEHUMOCTH. Pu3nuecKas Teopus.

Poimp u mecto ¢usuku B (popMuUpOBaHMM COBPEMEHHOH HayyHOW KapTUHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuxym.

W3mepenne cuiibl TOKa U HAPSHKEHMS B IENU OCTOSHHOIO TOKA IPY IOMOIIY aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3nakoMcTBO ¢ IudpoBoit nadopatopueit mo Qusuke. [Ipumepsl usmepenus QpusnuecKux
BEJIMYMH IIPU IOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABuxeHne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKeHus. Cuctema oTcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTOop MarepuaibHON TOYKH, €ro MPOEKIMM HAa OCH CHCTEMbl KOOpPIMHAT.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsisE CKOPOCTh, MIHOBEHHAas CKOPOCTb) M YCKOpEHHUE
MaTepualbHOM TOYKH, MX MHPOEKIMU HA OCH CHUCTEMbl KoopAauHaT. CIOKEHHE NEepeMEIleHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHHE. 3aBUCHMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHS ¥ ITyTU MaT€pUaIbHON TOYKHU OT BPEMEHHU U UX rpaduKH.

CBoOonHOe majieHue. Y CcKopeHue CBOOOAHOrO majaeHus. J[BrkeHue Tena, OpOIIEHHOTO MOJ
YIJIOM K TOPU3O0HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH U YCKOPEHHS MaTEpPHAIbHOW TOYKH OT
BPEMEHH U UX rpaduku.

KpuBonunerinoe nBmxeHue. J[BUKEHHME MaTe€pUaIbHON TOYKHM MO OKPYKHOCTH. YTJOBas U
nuHeiHass ckopocTh. I[lepumon u wactora obOpamenus. LleHTpocTpemurenbHoe (HOPMAlbHOE),
KacatelibHOE (TaHTeHIIMAIBHOE) U TIOJIHOE YCKOPEHHE MaTepUaTbHON TOUKH.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CIUAOMETP, ABHKEHUE CHAPSAOB,
LETHbIE, eCTepEHYaThIe U PEMEHHBIC MepeIaun, CKOPOCTHBIE TU(PTHI.

Hemoncmpavyuu.

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KHWHEMATUUECKUX XapaKTEPUCTHK JBKEHUS.

CriocoObI uccae10BaHus ABIKESHUN.

Nnmroctpanus npeaeabHoro nepexoa u N3MEpeHne MTHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HampaBnenue ckopocTu npu ABMKEHUH IO OKPYKHOCTH.

[TpeoOpazoBaHue yriI0BOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEH, TPACKTOPUH, CKOPOCTEW IBUKEHHS OJHOIO M TOTO K€ Tela B Pa3HbIX
cUCTEMax OTCYETa.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

N3mepenne yCcKOpeHHUs! MpU TMPSMOJMHEHHOM PaBHOYCKOPEHHOM JIBMDKCHHH 10 HAKJIOHHOW
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU.

H3mepeHne ycKopeHUs: CBOOOTHOTO TMaJeHUS (PEKOMEHJIOBAHO HUCIOIb30BaHUE HU(POBOU
nabopaTopun).

W3yueHne ABWXKEHHS Tenla, OPOLIEHHOTO TOpHU30HTaIbHO. [IpoBepka THIOTE3bl O MPSAMOIA
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY AAITBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue ABMXKEHUS Tela MO OKPYKHOCTHU C TOCTOSIHHOM MO MOJTYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Tiepuofa oOOpalleHusi KOHHYECKOrO MAasiTHUKa OT €ro
napameTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH HproToHa. MHepuuanbHbie cuctembl oTcu€Ta. [[pUHIMIT OTHOCUTEIBLHOCTH
[Nanunes. HemnepruanbHble CUCTEMBI OTCUETA (OMPEEICHHE, IPUMEPHI).

Macca tena. Cuna. [IpuHImn cynepno3uiuu Cui.

Bropoii 3akoH HproToHa 11711 MaTEpUAIBHON TOYKH.

Tperunii 3akoH Hpr0TOHA 17151 MaTEepUATIbHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTb IPABUTAIIMOHHOM U MHEPTHOM MacCHhl.

Cuna TsxkecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TMAJCHHUS OT BBICOTHI Haj
MOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckord MMHUPOTHL. JIBIKeHHE HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BHXyIErocsi ¢ yCKOPEHHUEM.

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHHS CKOJBXKEHUS U CHJIA TPEHUS IOKOS.
Koaddunuent tpenus. Cuna conmpoTUBJICHHS MPU ABMXKEHHUU Tela B JKUIKOCTH WM Tasze, €&
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBHOTO JABUKCHHUSI.

Hasnenue. 'unpocrarnueckoe nasienue. Cuna Apxumena.

TexHu4yeckue YCTpPOWCTBA W TEXHOJIOTHYECKHE TMPOIECChl: TOMAIIUIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue nBr>KeHUs Tell B MHEPLUATIbHBIX U HEUMHEPLUATIbHBIX CHCTEMaX OTCUETa.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UMIMHAPOB WM IIAPOB PA3HOM Macchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAJIbHON CUCTEMBI OTCUETA.

CpaBHeHHME paBHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEy CHJI C IPOU3BEICHUEM MAcChl Tela Ha
€ro YCKOpPEHHE B MHEPIHAJIBbHOM cucTeMe OTCUETa.

PaBeHCTBO cHJl, BOBHMKAIOIIMX B PE3yJbTaTe B3aUMOACHCTBUS TEN.

N3Mepenne macc 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yckopeHHOM MOABbEME U MAJCHHUH.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepeHne paBHOIEHCTBYIOIIEH CUJT TP IBU)KEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3ABUCUMOCTH BpPEMEHU JBUKEHHsS Opycka MO HaKIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B TMPYXKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NETKuil OJI0K.

N3mepenne kodpuiineHTa TPEeHUS MO BEIWYWHE YTIOBOTO KOY(P(GUIIMEHTAa 3aBUCHMOCTH
Frp(N).

HccnenoBanue nBWXKEHUS Opycka IO HAaKJIOHHOW IUIOCKOCTH C  MEPEMEHHBIM
KOd((HUIIMEHTOM TPEHHSL.

N3yuenune ABMKEHUS Tpy3a HAa BAJTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpnoe Teno. [locTynmaTenbHoe W BpalaTelibHOE IBUKEHHE TBEPIOTO Tela.
MOMEHT cubl OTHOCUTENBHO Ocu BpauleHus. I[lnedo cumbl. CroxeHue Cujl, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBeCUs TBEPAOTO TeEJA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4eckue yCTpOUCTBA U TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEWH, CTPOUTEIbHBIM KpPaH,
pemeTyaThie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, nPAKMUKyMm.



HccnenoBanue yclIOBUM PaBHOBECHUS TBEPIOTO TeJla, HMEIOIIErO OCh BPAIICHHUS.

KoHcTpynpoBanue KpOHIITEWHOB U pacdy€T CUJI YIPYTOCTH.

W3y4eHne ycTOMYUBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIALb ONOPHI.

Tema 4. 3akonvl cCOXpanHeHUun 6 MexXaHukKe.

Mmnynsc MaTepuallbHOM TOYKHM, CHUCTEMBI MaTE€pHAIbHBIX TOYeK. LleHTp macc cucremsl
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTPA Macc.

HMiynibsc CHIIBI M N3MEHEHHE UMITyJIbCa Tella.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

MoMeHT wummynbca MaTepuanbHOW TOYKM. [IpencraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX MOJISX.

PaGoTta cuibl Ha MajgoM M Ha KOHEYHOM IiepeMelieHMH. ['paduyeckoe mnpencraBiieHue
pabOThI CHIIBI.

MOoOIIIHOCTD CHIIBL.

Kunernueckast »HEprusi MaTepuUalbHOW TOYKH. Teopema 00 W3MEHEHMHM KHHETHYECKOM
SHEPruu MaTepUaJIbHON TOUKHU.

[ToreHunanbHble W HenmoTeHUuanbHble cuiibl. [loTeHnuaneHas sHeprus. lloreHuumanbHas
SHeprus ymnpyro aehopMUpOBaHHON npykuHbl. lloTeHUManbHAs SHEprus Teaa B OJHOPOIHOM
rpaBUTalMOHHOM TnoJie. IloTeHnumanbHas SHeprus Tejla B I'PAaBUTALMOHHOM I10JIE€ OJHOPOJHOIO
mapa (BHYTpHU U BHe L1apa). Bropast kocMuueckas CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHLIUATIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKON SHEPruu CUCTEMBI TEll.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

YpaBHenue bepHymM Uil HMOealbHOM JKUIKOCTH KAk CIEACTBHE 3aKOHA COXPAaHEHHUs
MEXaHUYECKON YHEPTUU.

TexHUueCcKne ycTpolcTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KONIED,
HNPYKUHHBIN TUCTOJET, TUPOCKOI, GUTYpHOE KaTaHHE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTrBHOE BHKEHUE.

W3mepenrie MOIHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH padoThI.

B3anMHbIe IpeBpallieHus] KWHETUYECKON U NMOTEHIMAIBHOW SHEPIUM NpU ACHUCTBUU HA TEIO
CHUJIBI TSDKECTHU U CHJIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUU TTPU CBOOOTHOM I1a/ICHHUMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepeHne uMIrysbca Teia o TOpMO3HOMY MYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOUIISI U MOIITHOCTH CHIIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIECOM CUJIBL.

HccnenoBanue coxpaHEHHsI UMITYJIbCA IPU YIPYTOM B3aUMOJIEHCTBHH.

N3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MTOTEHIIUAIBHOM SHEPrUU NPY>KUHBI C pabOTOM CUIIBI TPEHHUSL.

Omnpenenenne pabOThl CHIIBI TPEHUS MPU ABMKEHUH Tella 0 HAKJIIOHHOW TIOCKOCTH.

Pa3nes 3. MosekyasipHasi pu3MKa M1 TEPMOIUHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MeOPpUU.

OcHOBHbBIE TOJNOXKEHUS MoJIeKyJsipHO-KuHeTHueckoi Tteopun (MKT), wux omnsiTHOE
obocunoBanue. JIuddys3usa. bpoyHoBckoe nBmkeHHe. XapaKTep IBWXKCHHS W B3aUMOJCHCTBUS
YacTHUIl BeliecTBa. MoJeu CTPOSHUS Ta3oB, JKUIKOCTEH W TBEPIBIX TeNl M OOBSICHEHHWE CBOWCTB
BEIIIECTBA HA OCHOBE ATUX Mojeliei. Macca u pasMepbl MosieKyl (atoMoB). KonmnuecTBo BemiecTsa.
[TocTostnHas ABorapo.

TennoBoe paBHOBecue. Temrepatypa u crocoObl e€ wu3Mmepenus. lllkama Temmepatyp
Lenbcus.



Mopenb uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKONM TEOPUU: YACTHUIbI Ta3a JBHXKYTCS
XAO0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

["a3oBbIc 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeiipona. AGconoTHas TeMiiepaTypa (Ikana
temrniepatyp KenpBuna). 3akon Jlambrona. M3omporiecchl B HJI€aJTbHOM Tra3e C MOCTOSHHBIM
KOJIMUECTBOM BelecTBa. ['paduueckoe mpeacTaBieHHe H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

CBsi3b MEXIY JaBICHUEM U CPEIHEN KMHETUYECKOW SHEPrUer MOCTYNATeIbHOrO TEIIOBOTO
JIBIKEHUSI MOJIEKYJI UCAIbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHUECKOW TEOpUHU
UJeabHOTO ra3a).

CBs13b a0COJIIOTHOM TemmepaTypbl TEPMOJIUMHAMUYECKON CUCTEMBI CO CpeHe KHHEeTHYEeCKON
SHEPTUe MOCTYMATEeNIbHOTO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue ycTporucTBa U TEXHOJIOTHUECKHE MPOLECChl: TEPMOMETP, OapoMeTp, MoTyuyeHue
HaHOMaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu TBUKEHUSI YaCTHUIl BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopounuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUKEHUS.

Huddysus xunkocreit.

Mopens onbita LTepHa.

[IpuTsixeHnue MoJIeKy.

Mogenu KpUCTAITUYECKUX PEIIETOK.

Habnronenue u ncciaeioBaHUE U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue mpoiiecca yCTaHOBJICHUS TEIJIOBOIO PABHOBECHS MPH TEIJIOOOMEHE MEXIY
ropsi4eil U X0JIOJHON BOJOM.

W3ydyeHrne H30TepMHUYECKOro TMpolecca (PEKOMEHAOBAHO UCIOIb30BaHUE HU(POBOU
nabopaTopun).

M3yyenue n30X0pHOro Impolecca.

N3yuenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuyeckas (TJl) cucrema. 3ajaHue BHEIIHUX YCIOBHM JUIsI TEPMOAMHAMHUYECKOM
cucteMbl. BHelHue u BHyTpeHHUE mapaMeTphl. [lapaMeTpbl TepMOIMHAMHYECKOW CHUCTEMBI KakK
CpelHMEe 3HAaUEHUs BEJTUUYHH, ONMCHIBAIOIINUX €€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHauano tepmoamHaMuku. CaMONpOM3BOJIBHAS pelakcalus TEPMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenbs wuaeanpbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHM: YypaBHEHUE
MenneneeBa—KnanelipoHa u BeIpakKeHHUE JUIsl BHYTPEHHEH SHEPTUU. Y CIIOBUS TPUMEHUMOCTH 3TOU
MOJICNIA: HM3Kasi KOHIICHTPAIIMS YaCTHWIl, BHICOKHME TeMIlepaTypbl. BeipaykeHue sl BHYTpEHHEU
SHEPTrUU OJHOATOMHOI'O UJEAIBHOTO rasa.

KBasucrarnueckue u HeCTaTHIECKUE TIPOIIECCHI.

DnemeHTapHas paboTa B TepMoauHAMUKe. Beruucienue paboThl 1o rpaduky mpolecca Ha
pV-auarpamme.

Temnonepenada Kak crmocod M3MEHEHUs BHYTPEHHEH YHEPTHUH TEPMOIUHAMUYECKON CUCTEMBI
6e3 coBepiieHus paboThl. KoHBeKIIMs, TEMIONPOBOIHOCTD, U3Ty4YEHUE.

KonuyectBo Temnotel. TermnoémMKkocTs Tena. Y aenbHas U MOJISIpHask TEIJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. YaenbHas TEIUIOTa CropaHHsl TOIUIMBA. Pacuér kKoimMyecTBa TEIJIOTHI MPHU
terutonepenayde. [lonstue o6 anuabaTHOM mporiecce.

[TepBbIii 3ak0oH TepMoaMHAMUKUA. BHYTpeHHss sHeprHs. KonmmuecTBo TEmIOTH M paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKOU CUCTEMBI.

BTtopoii 3aK0H TepMOJMHAMMKH JIJIs PABHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOJAMHAMHYECKON CHCTEMBI TMPOXOAWT CIWHCTBEHHas anauabara. AOCOTIOTHAS
TEeMIIepaTypa.



BTopoii 3ak0H TEepMOIWHAMHUKH I HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO TNEpeaaTh
TEIUIOTy OT Ooyiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommeHcanuu (Kmaysumyc).
HeobpaTtuMocTh IPUPOTHBIX MTPOIIECCOB.

[TpuHmMne! AeiicTBUs TernoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenue KII. [ukn Kapno.

DKOJIOTMYECKUE aCIEeKThl HMCIOJb30BaHUS TEIUIOBBIX JBHUrareicil. TerioBoe 3arps3HeHue
OKPYKaIOIle Cpebl.

TexHuuyeckue yCTpPONCTBA M TEXHOJIOTMUYECKHE MPOLIECCHI: XOJOAWIBHUK, KOHIUIIMOHED,
JIU3CIIbHBIA W KapOIOpaTOpHBIA JBUTATENM, IapoBas TypOWHA, TIOJYYEHHE CBEPXHHU3KHUX
TeMIrepaTyp, YTUIU3alus «TeIUIOBBIX)» OTXOJI0B C UCIOJIb30BAHUEM TEIJIOBOIO HACOCA, YTUIU3AIUs
OMOOPraHNYECKOT0 TOILIUBA JIJISl BRIPAOOTKH «TETLIOBOWY M AJICKTPOIHEPTHH.

Hemoncmpayuu.

N3meHenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEeHUH.

Bo3nyniHoe orauso.

CpaBHeHHE YIEIBHBIX TEIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annabaTtHOrO Mpoiiecca.

KomnproTepHbie MO/I€NIM TETUIOBBIX JIBUTATENICH.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

W3mepenne yaenbHOU TeI0EMKOCTH.

Uccnenoanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue agunabaTHOTO Mporiecca.

N3yuenne B3aMMOCBSA3M SHEPTUH MEXKMOJICKYISPHOTO B3aUMOJCHCTBUSL U TEMIIEPATYpPbI
KUTICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoewvie nepexoobl.

[TapooOpa3oBanne u KoHAeHcauus. Vcmapenue u KkumeHue. YJenbHas TeIJoTa
napooOpa3oBaHusl.

Hacepiiennsle u HeHachllleHHbIE napbl. KauecTBeHHas 3aBUCUMOCTh MUIOTHOCTH U JaBJICHUS
HACBIIIIEHHOTO Tapa OT TeMIIepaTypbl, MUX HE3aBUCUMOCTh OT OO0BEMaA HACBHIIIEHHOTO Tapa.
3aBUCUMOCTB TEMIIEPATypPhl KUMIEHUS OT AABJICHUS B KUIKOCTH.

BnaxHocTs Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

TBépmoe tenmo. Kpucrannudyeckue u amopdHbie Teida. AHU30TPOIHUS CBONCTB KPUCTAIIOB.
[TnaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miaBieHus. Cyoaumanus.

Hedopmaruu TtBEpAOro Tema. Pactsbkenune u cxkarue. Casur. Moayne IOnra. Ilpenen
yrnpyrux aedopmanui.

TemioBoe pacHIMpeHue KHUAKOCTEH W TBEPABIX Tel, 0O0BEMHOE W JMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIIJIOBBIX KOJICOAHUI YaCTHIl BEIIECTBA KaK MPUYHWHA TEIJIOBOTO PACITUPEHUS Tel
(Ha KaUECTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsDKeHHE. KoaddummeHT moBepxHOCTHOrO HaTsDKeHHs. KanumisipHbie
ABIEHUA. [{aBlIeHne o UCKPUBIEHHOM MTOBEPXHOCTHIO xuakocTH. Dopmyita Jlamaca.

TexHU4YeCKHe yCTPONCTBA U TEXHOJIOTHUECKHUE TIPOIECCHI: )KUIKUE KPUCTAIUIBI, COBPEMEHHBIC
MaTepHuabl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OnBITH ¢ MBUTLHBIMU TUIEHKAMH.

CmauuBaHue.

Kanwmnsipasie sBieHus.

Mopaenu HEHEIOTOHOBCKOH YKUIKOCTH.



CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenne yaenbHON TEITOTHI IJIaBJICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B OMEIICHUU.

Wzmepenne kodduirienTa HoBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTU AeQopMalliil pe3MHOBOTO 00paslia OT MPUJIOKEHHOW K HEMY
CHJIBL.

Pa3zgea 4. diekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnekTpu3anusi Tea W €€ MpOSBICHUS. DJIEKTpUUECKHil 3apsan. JIBa BHa 3JIEKTPUUYECKUX
3apsaoB. [IpoBOIHUKH, TUAIEKTPUKU U MOTYIPOBOAHUKH. DJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsia.
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH KyoHa.

Onekrpuueckoe nose. Ero neiicteue Ha 31eKTpUYECKUe 3apsi/ibl.

Hanpsoxéaaocts  snexTpudeckoro moist. [IpoOGubiit  3apsin.  JIMHMM — HanpsHKEHHOCTH
3JIEKTPUYECKOTO 10JIst. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[ToTeHIManbHOCTh 3JEKTPOCTATUUECKOIO MoJisl. Pa3HOCTh NOTEHIMAIOB U HaNpsKEHHE.
[ToreHnnanpHass SHEPrUs 3apsaa B JIEKTPOCTATHUECKOM Iose. [loTeHmman 31eKTpocTaTHIeCKOro
noJisi. CBs3b HANPSKEHHOCTHU MOJISL U PA3HOCTH MOTEHIUANIOB JUISl AJIEKTPOCTATUYECKOT0 MoJis (Kak
OJTHOPOJTHOT'O, TaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Ttoueunoro 3apspa. Ilone paBHOMepHO 3apsbkeHHOW cdeprl. Iloie paBHOMepHO
3apsbKeHHOro 1o o0béMy miapa. Ilome paBHOMEpHO 3apsDKEHHOM OECKOHEYHOW TUIOCKOCTH.
KapTuns! mMHNN HAIPSYKEHHOCTH ITUX NOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDIIEKTPUKN B DJIEKTPOCTaTUYECKOM IT0JIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTh INIOCKOTO KOH/IEHCATOpa.

[TapannensHoe COEIMHEHHE KOHJICHCATOPOB. [TocnenoBarensHOE COCIMHEHHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

JIBr>KeHue 3apsKEHHOW YaCTHUIIbl B OJTHOPOJTHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: 3JIEKTPOCKOMN, 3JIEKTPOMETD,
AIIEKTpOCTATUYECKas 3allUTa, 3a3€MIIEHUE AJIEKTPONPUOOPOB, KOHAEHCATOPHI, reHepartop Ban ne
I'paada.

Hemoncmpayuu.

YCTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

DNeKTpUUecKoe MoJje 3apsKEHHBIX [HIApUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monaenb anekTpoctarudeckoro reneparopa (Ban ne ['paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3aIUTa.

YCTpOUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH ITIOCKOIO KOHJAEHCATOpa OT IUIOIIAAH IJIACTUH, PACCTOSIHUS
MEXy HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus AMEKTPUIECKOr0 MOJIs 3apsKEHHOIO0 KOHJIEHCAaTopa.

3apsaka U pa3psiKa KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.



O1ieHKa CUJ1 B3aMMOAECHCTBUS 3apsiKEHHBIX TEl.

HaGmronenue mpeBpamieHuss SYHEPTUU 3apsHKEHHOTO KOHJICHCATOpa B DHEPIHIO H3ITYYCHUS
CBETOAMO/1A.

N3yuenue nmpoTekaHusi TOKa B LEMHU, COJIEpKAIICH KOHASHCATOpP.

Pacnipenenenue pasHOCTH NMOTEHIMANIOB (HAPSKEHUS) MPH MOCIEA0BATEILHOM COSIUHEHUH
KOHJICHCAaTOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cwiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBuss  CyHmIECTBOBAaHUSI  ITOCTOSIHHOTO — 3JEKTPUYECKOrOo TOKa. VICTOYHMKM — TOKa.
Hanpsoxenne U u DJ1C E.

3akoH OMa aJ1s1 yyacTKa LEnHu.

DJIEKTPUYECKOE COIMPOTHUBICHUE. 3aBUCUMOCTh CONPOTHUBIIEHHUS OJHOPOJHOIO IPOBOJAHHUKA
OT €ro JJIMHBI U IUIOIIAIA MTONEPEUYHOT0 CeYEHUs. Y ACIbHOE COMPOTUBIICHNE BEIIECTBA.

[locnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COEAMHEHUE NPOBOJHUKOB. Pacuér
Pa3BEeTBIEHHBIX AIeKTpudeckux 1enei. [Ipasmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOoNIHOCTD 3JEKTPUYECKOTO TOKA. TeroBast MOIHOCTh, BbIIEIsIEMast Ha PE3UCTOPE.

O/1C u BHyTpeHHEe COMPOTUBICHHE MCTOYHUKA ToKa. 3akoH OMa i MOJTHON (3aMKHYTOM)
ANEKTPUYECKON 1enu. MOIHOCTh HICTOYHHMKA TOKAa. KOpOoTKOE 3amMbIKaHHE.

KoHnzeHcaTop B ienu mocTOSIHHOTO TOKa.

TexHu4ecKnue yCTpONCTBAa U TEXHOJIOTMUYECKHE TPOLIECCHl: aMIIepMETP, BOJIBTMETP, PEOCTaT,
CUETUHK DJIEKTPUUYECKON IHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapsHKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HampsDKEHHS 71 PE3UCTOpa, JIAMITBI
HaKaJIUBaHUs U CBETOIMOJA.

3aBUCUMOCTh  COTIPOTHBJICHHUS LUJIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILJIOMIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

WccnenoBanue 3aBUCUMOCTH CHJTBI TOKA OT COMIPOTUBIICHUS MPU TTOCTOSTHHOM HaIPSKEHUU.

[Ipssmoe u3mepenue OJIC. KopoTkoe 3aMblKaHHE TalbBaHUYECKOIO JIIEMEHTA U OLICHKa
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB ToKa, DJIC Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX]Y MOJIFOCAMU MCTOYHUKA TOKA OT CHUJIBI TOKa B
TN,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

UccnenoBanue CMEIaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBICHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCHMOCTH CUJTBI TOKA OT HAITPSDKCHUS /TS JIaMITbl HAKaJTMBAHUS.

YBenudueHue npesena u3MepeHus amrnepmMeTpa (BoIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIECHUS] ICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd JJIC raqbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU IPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK]y MOJIFOCAMU MCTOYHUKA TOKA OT CHUJIBI TOKa B
LEIH.

HccnenoBanue 3aBUCUMOCTH MOJE3HON MOIIIHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJeKTpUyecKasi MPOBOJAUMOCTb Pa3IUYHBIX BEIIECTB. DJIEKTPOHHASI MPOBOJAUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBoHuku. CoOCTBEHHAsI U PUMECHAs IPOBOJUMOCTH MOTYITPOBOTHUKOB. CBOMCTBA
p—n-niepexona. [ToaynpoBOHIUKOBBIC TPHOOPHI.



DJIEKTPUYECKUH TOK B DJEKTPOJUTAX. JIEKTPOJUTHYECKAS AUCCOLMALMS. DJIEKTPOJIHU3.
3axonbl Dapazes 1Uisl 3JIEKTPOIHU3A.

DJIeKTpUUYECKUil TOK B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psan. Paznuunbie
THIIBI CAMOCTOATEIILHOIO paspsaaa. Monnus. [1nazma.

TexHuueckue yCcTpOWCTBAa U MPAKTUYECKOE TMPUMEHEHHE: Ta3opaspsAHble JIaMIIbl,
AIIEKTPOHHO-JIyYeBasi TPyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: WO, TPAaH3UCTOP, (OTOAMOL,
CBETOJINO/I, TaJIbBaHUKA, paQUHUPOBAHNE ME/H, BHIIIJIABKA AIFOMUHHUS, 3JIEKTPOHHAS MUKPOCKOIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsb! 3nekTpoausa dapazes.

HckpoBoii pa3psii ¥ IpOBOJIUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOJAMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Habmroienue snekrponusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCIMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

POu3nyecKuili NPaKTUKYM.

Crioco0b1 m3MepeHnst (PU3MUECKUX BEIWYHH C MCIIOJIb30BAaHHUEM AHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENbHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH U3MEPEHUN (pu3nyecKuX BeanduH. OLEeHKa IpaHull IOIPEUIHOCTEN.

[TpoBeneHne KOCBEHHBIX HM3MEPEHUH, MCCIIEOBAaHUN 3aBUCUMOCTEN (PU3NUECKUX BEIHYUH,
IIPOBEpPKa MNPEIOKEHHBIX THUIOTE3 (BHIOOP M3 pabOT, OMHCAHHBIX B TEMAaTUYECKUX pa3enax
«YYeHNYeCKUI HKCIIEPUMEHT, J1JaOOpaTOpHbIE pabOTHI, TPAKTUKYM).

Me:xknpenameTHbie CBSI3H.

N3yuenune kypca ¢u3uku yriayonéHHoro ypoBHs B 10 kiacce oCyLIECTBISICTCS C yYETOM
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpapuu
U TEXHOJIOTHH.

Mesxxcnpeomemmnvie nOHAMUA, CEA3ZAHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHME, HAay4yHbIH (akT, TUMoTe3a, (QHU3NUECKas BEIUYMHA, 3aKOH, TEopHs, HaOJIoAeHue,
HKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOIPEUIHOCTH HU3MEPEHHUM, U3MepUTEIbHbIE
npubopsl, nudposas 1adopaTropusl.

Mamemamuka: penieHre CUCTeMbl ypaBHeHU. JInHeiHas GyHKIMs, mapadosa, rumnepoorna,
ux rpaduku U cBoiicTBa. TpuroHomerpudeckue QpyHKIUH: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. BeKTOpbl M WX MPOEKIMM Ha OCH KOOpAHMHAT,
CJI0)KEHHE BEKTOPOB.

buonozua: mexanudeckoe NBHKEHUE B KUBOM mpupoze, nuddysus, ocMoc, TEmaooOMeH
KHUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYXKAroIeH Cpe/bl, yTUiIn3aus OnoOpraHuuecKoro
TOIUIMBA JJIi BBIPAOOTKHU «TEIJIOBOM» U 3JEKTPOIHEPTHH, IMOBEPXHOCTHOE HATSKEHHE U
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, DTIEKTPUUECKUE SIBJICHUS B )KUBOM IIPUPOIE.

Xumusa: TUCKPETHOE CTPOEHHE BEUIECTBAa, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasl Macca, MOoJIYy4eHHUEe HaHOMAaTEepHaJIOB, TEIJIOBBIE CBOWMCTBA TBEPIBIX TEJ, KUIAKOCTEH U
ra3oB, JKUJKHE KPUCTAIUIbI, DJIEKTPUUYECKHE CBONCTBA METAJUIOB, JIEKTPOJIUTHYECKAs! TUCCOLMALINS,
rajbBaHUKa, EKTPOHHAS] MUKPOCKOIIHSL.

T'eozpaghua: BnaxxHOCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE JABWKEHHUN C UCIOJIB30BAHUEM MEXAaHH3MOB, YU4ET CyXOro u
’KHUJIKOTO TPEHUSI B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUHU (KPOHIITEHH, peméryaTble KOHCTPYKIIUN),
UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHMKHM B TEXHHUKE (TMPOCKON, BOJOMET W JIPYIHE),
JBUTATENb BHYTPEHHETO CropaHus, MapoBas TypOHHa, OBITOBOW XOJOIMJIBHUK, KOHAMIIMOHED,
TEXHOJOTMHM TIOJIY4YE€HHsS COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE€ HAHOMAaTepHaloB, U



HAHOTEXHOJIOTHH, AJIEKTPOCTATHYCCKAs 3alllUTa, 3a3eMJICHHE J3JICKTPOIPHOOPOB, Ta3opa3psaHbIC
JIaMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, TATEBAHHUKA.

11 KJIACC
Pa3znea 4. JiekTpoauHaMHUKA.

Tema 4. Maznummnoe none.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB M IIPOBOJAHUKOB ¢ TOKOM. MaruutHoe nosie. Bektop
MarHuTHOM MHAYKIMU. [IprHIMN cynepno3uuuyu MarHuTHBIX N0JIeH. JIMHUU MarHUTHOW MHIYKLUU.

MarnutHoe MoJjie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHKKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OmbIT Dpcresa.

Cwiia AMriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuiia Jlopenna, e€ HanpaBieHUE U MOAYJIb. [[BUKEeHHE 3apsSKEHHOM YaCTUIIbI B OJTHOPOIHOM
MarHuTHOM noje. Pabora cuibl JlopeHna.

MarnutHoe nosje B BeuiecTBe. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECChl: IPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, JJEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, OJIIEKTpOJABUTaTeNb SIKOOM, YCKOpUTEIU
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHuI MHIYKIUU MarHiuTHOTO I0JISI IT0JIOCOBOIO U MOJIKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

KapTuna nuHMA MarHuTHOW MHAYKUUU TOJISI JUIMHHOTO MPSIMOIO MPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O IPOBOIHUKA, KATYIIKU C TOKOM.

B3anmopeicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue nBUkKeHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3ZMEPUTENIBHOTO MPUOOpa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HcenenoBanue MarHUTHOTO ITOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (peppOMarHeTHKOB.

HccenenoBanue 1elcTBUSA NOCTOSSHHOTO MArHATA HA PAMKY C TOKOM.

N3mepenue cunsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIBI TOKA.

OmnpeneneHne MarHUTHON MHYKIIUM HA OCHOBE N3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Dnexmpomaznumnan uHOYKYuUs.

SBneHue aneKTpoMarHuTHOM WHAYKIMU. lloTok Bekropa MarHuTHOM uHAyKiuu. 2J(C
WHIYKIWN. 3aKOH AJIEKTPOMarHuTHON mHAykiun Papaned. Buxpesoe anexkrpuueckoe nose. Toku
dyxo.

OJIC nHAYKIIMY B IPOBOJIHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. KaTrymika WHIYKTHBHOCTM B ILENMM IIOCTOSHHOTO TOKa. SIBieHume
camounaykiuu. 3/1C caMOMHIyKIIUU.

DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHu4eckne ycTpoMcTBa M TEXHOJIOTMYECKHE MPOLECChl: NHIYKIUOHHAS N€4b, COJICHOU],
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHM B MAarHUTHOM I10JI€ 3EMIIH.

Hemoncmpayuu.

Habmronenue siBIeHMS SEKTPOMAarHUTHON HHTYKITUH.

Uccnenosanue 3aBucumoctd IJ{C MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno JleHnna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.



Uccnenosanue 3aBucumoct IJIC caMOMHAYKIIMM OT CKOPOCTH M3MEHEHMS CWJIbl TOKa B
LEMH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue siBICHUS AJIEKTPOMATHUTHON MHAYKITUU.

Ornpenenenne UHAYKIIMA BUXPEBOIO MATHUTHOT'O MOJIA.

HccnenoBaHue sBJICHUS CAMOUHYKIUH.

COopka Mozienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

["apmonmnueckue konebanus. Kunemarndeckoe u JUHAMUYECKOE ONMUCAHHE. DHEPreTHUECKOE
omnHcaHue (3aKOH COXPAHEHHS MEXaHWYEeCKOW »HHepruu). BpIBOJ IUHAMUYECKOrO OINHUCAHUS
rapMOHUYECKHUX KOJICOaHUH U3 MX PHEPTeTUUECKOTO M KHHEMATUYECKOTO OMUCAHUS.

Amvrutyga u Qasza konebaHuid. CBsA3b aMIUIMTYABI KOJEOAHUNW HMCXOAHON BEITUYHMHBI C
aMIUIUTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[lepuon u uvactora kojebanuid. [lepuon manbix cBOOOAHBIX KONEOAHMI MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJICOaHHI TPYKMHHOTO MasiTHUKA.

[TonsTre o 3aryxarouux KosiebaHusx. BeiHyxneHHble koneOanusi. Pesonanc. Pesonanchas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOICTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, 4Yachl, Kaudelu,
MYy3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Habmroienne He3aBUCUMOCTH TIEpHOa MaJIbIX KOJIeOaHH rpy3a Ha HUTHU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxaromux KoyieO0aHU ¥ 3aBUCHMOCTH TepUojia CBOOOJIHBIX KOJIeOaHUM OT
CONPOTHUBIICHUS.

HccnenoBanue kojeOaHMH TIpy3a HAa MACCHUBHOM MpYyXHHE C Lenbio (OpMUPOBAHUS
MpeICTaBIeHU 00 naeanbHON MOAEIN MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHMsI SHEPTuU NpHU KoeOaHUAX Ipy3a Ha MpPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TeNa B X0JI€ KOJIeOaHUii Ha YIIPYToM TMOJIBECe.

N3yuenne ABUKEHUS HUTSHOTO MasTHHUKA.

[TpeoOpazoBaHue YHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoieOaHui.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. Dnexmpomaznummnoie Koiedbanus.

Konebatenbupiit  koHTYp. CBOOOAHBIE JIEKTPOMATHUTHBIE KoOJIeOaHHWS B HA€aIHLHOM
KonebarenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYIOBI 3apsijia KOHJIEHCAaTopa ¢
aMIUTUTYION CHIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJieOaTelIbHOM KOHTYpE.

3aryxampmue JIeKTPOMarHUTHBIE  KoNieOaHWs.  BBIHYXKICHHBIE  AJIEKTPOMArHUTHBIC
KoJie0aHusl.

ITepemeHHbII TOK. MOIITHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U JEHCTBYIOLIEE 3HAUEHUE
CHWJIBI TOKA U HAIIPSDKEHUS TPU pa3InyHOM (popme 3aBUCUMOCTH MIEPEMEHHOT0 TOKa OT BpEMEHH.

CuHyconJaIbHbBIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIlKa MHAYKTHUBHOCTH B
e CUHYCOUAAIBHOTO MEPEMEHHOTO TOKa. Pe3oHaHCc TOKOB. Pe3oHaHC HanmpsiaKEHU.

Wneanbubiii Tpanchopmatop. [IpomsBoacTBo, mepenadya U MOTPeOJIEHHE 3JIEKTPUUECKOM
SHEPIUH.

DKOJIOTUYECKUE PHUCKUM TPH MPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa HCHOJIB30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.



TexHUUecKne YCTPOWCTBA M TEXHOJIOTMYECKHME TIPOILIECCHI: AJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiad.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcumsuiorpaMMBbl 3JI€KTPOMArHUTHBIX KOJIEOaHHH.

['eHepaTop He3aTyXalIIUX IEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BrinyxaeHHble CHHYCOU1abHbIe KOIeOaHusl.

Pe3ucrop, karymika HHIYKTUBHOCTH U KOHJAEHCATOP B MU IEPEMEHHOIO TOKA.

Pe3onanc mpu mnocienoBaTeNbHOM COEIUHEHUHM PE3UCTOpA, KAaTYIIKU HHAYKTHUBHOCTH H
KOH/JIEHCATOopa.

YCTpONCTBO U IPUHIIUIT ACUCTBHS TpaHCHopMaTopa.

Mopeinb TUHUY AIIEKTPOIEPEAAUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKa 4Yepe3 I0CIIEOBATEIbHO COEIMHEHHBIE KOHAEHCATOP,
KaTYUIKy U pEe3UCTOp.

HabumroieHne 351eKTpoMarHuTHOrO pe30HaHca.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH NIEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60IHbL.

Mexanudeckue BOJIHBI, YCIOBUA UX pacnpocTpanenus. [lonepedynsie U npoaoJibHbIE BOJIHBI.
[Tepuon, ckOpoCTh paclpOCTPAHEHUS U JJIMHA BOJIHBI. CBOMCTBA MEXaHMUYECKUX BOJIH: OTPAKEHHE,
npesjoMiIeHue, nHTephepeHIus U AudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBIL. YCIOBUS M3JIY4YEHMsI 3JIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaXEHHWE,  MPEJIOMJICHUE,  IOJISIpU3ALNS,
uHTEephepeHIMs U AU(PaKIHsL.

[Ikana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHLIMIIBI paguOCBs3U U TeIEBUACHUA. Pagronokanmys.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHuueckne yYCTpONCTBA M NPAKTHUYECKOE INPUMEHEHHE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
panap, paiMonpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKkoBasi AMarHOCTUKA
B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTpaHEHHE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHIA.

Habmoienue oTpaskeHus: U MpeoMIIeHH] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHUYECKHI1 pe3oHaHC.

CBolicTBa yabpTpa3ByKa U €ro NIpUMEHEHHUE.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM M 4aCTOTOM KoJIeOaHUH.

HccnenoBaHue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIICHHE, MTOJISIpU3ALINS,
nudpakiys, HHTEpPEpeHITHS.

OO6HapyxeHue HH(ppaKpacHOTo U YIbTPa(pHOIETOBOrO H3ITyUCHHH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3yyenue napameTpoB 3ByKOBOHN BOJIHBI.

N3yuenue pacnpocTpaHeHuUs 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.



[IpsamonuHEeiHOE pacIpoCTpaHeHUue cBeTa B OnHOpoAHOUM cpene. JIyu cBera. ToueuHbli
MCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpaxeHHs cBera. llocTpoeHue wu300pakeHUN B ILIOCKOM
3epkane. Chepudeckne 3epkaia.

[Tpenomnienue cBera. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIN MOKa3aTeNb MPEIOMIICHHUS.
OTHOCHTENBHBIN NOKAa3aTeNb MpesoMiieHns. [I0CTOSHCTBO 4acTOTHl CBETa U COOTHOLLIEHUE JJIUH
BOJIH MPHU [IEPEX0]I€ MOHOXPOMATHYECKOT0 CBETA Yepe3 rPaHmIly pasjiesa ABYyX ONTHYECKUX CpPE.

Xon nyueit B nmpusme. ucnepcus csera. ClioxkHBIH coctaB Oenoro cera. LIBer.

[Tonnoe BHyTpeHHEe oTpaxeHue. [IpenenpHplil yro MOJIHOro BHYTPEHHETO OTPAKEHHUS.

Cobupatoiue 1 paccenBarolye JuH3bl. ToHkas muH3a. @OKyCHOE pacCTOsSHUE U ONTUYeCKas
CHJIa TOHKOH JIMH3BI. 3aBUCHMOCTH (JOKYCHOTO PACCTOSIHUSI TOHKOH C(epuuecKoil JIMH3BI OT e&
T€OMETPUU U OTHOCUTEJILHOTO ITOKA3aTelsl PEIOMIICHHUS.

dopMya TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

Xox ay4a, MPOLIEAIIEro JMH3Y O] MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOW OCH.
[TocTpoeHre N300paKEHUI TOYKU M OTPe3Ka MPsIMOK B COOMPAIOIIMX M PACCEHMBAIOIINX JIMH3AX U
UX CHUCTEMaX.

Ontuueckue nmpudopsl. Paspematoniast cnocoOHOCTh. [71a3 Kak onTHYecKast CHCTeMa.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BomnnoBas ontuka. UaTepdepenius cBera. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS HAOFOACHHUS
MaKCHMyMOB 1 MUHMMYMOB B MHTEP(EpPEHIIMOHHON KapTHUHE OT JBYX KOT€PEHTHBIX MCTOYHHKOB.
[Tprmeps! KJ1acCUUECKUX HHTEPPEPEHIUOHHBIX CXEM.

Hudpaxus cera. udpakiuonHas pemérka. Y cnoBre HaOMOIEHUS IIaBHBIX MaKCUMYMOB
NpY TaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuuyeckue YCTpOICTBA M TEXHOJIOTMYECKHE TMPOLIECChl: OYKH, JIyla, MEepHUCKOIl,
¢doroanmapar, MUKpOCKOII, MPOEKIIMOHHBIN ammapaT, MPOCBETIEHUEe ONTHKH, BOJIOKOHHAs OITHKA,
T paKMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeloMIICHUS CBETA.

Habnroenne noaHoro BHyTpeHHEro oTpakeHus. MoJieib CBETOBO/A.

HccnenoBanne Xx0/1a CBETOBBIX ITYYKOB YEPE3 INIOCKONAPAIIIENBHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB M300pasKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6nronenue naTepdepeHiinm crera.

HaOmronenne nBETOB TOHKUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOro CeKTpa.

Habmonenue nucnepcun cBeta.

Habmroienue nomisipuszanuu cBera.

[TpuMeHeHre NoaIpOnI0B ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAcCTOSHUS OT BeIIECTBA (HAa MpPUMEpE KHUAKHX
JINH3).

H3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paxkeHHs: B CUCTEME U3 TUIOCKOTO 3epKaja U JINH3BI.

[Toyuenue n300pakxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHHue TEIECKOMMYECKUX CUCTEM.

Hab6nronenue audpakuun, nHTEphEpEHITNN U TIOJIIPU3AIHN CBETA.

W3ydeHne noaspu3aluy CBeTa, OTPaXXKEHHOTO OT IOBEPXHOCTU AUIJIEKTPHKA.

N3yuenue naTepdepeHInu 1a3epHOTo U3IYUYEeHUS Ha ABYX LIESX.



Hab6nronenue aucnepcum.

Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3znes 6. OcHOBBI crienMAJILHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHnnBI IPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocrynarsl cnenuanbHOM Teopuu
OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBai.  I[IpeoOpaszoBanms  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHH U COKPALLCHUE [IITMHBI.

OHEprus U UMIYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIIyTHUKOBBIE IPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

VYueHn4ecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

Onpenenenne MMITyJIbCa M DHEPTHUHM PEIATUBUCTCKUX dYacTul (Mo (ororpadusM TpPEeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Pazgea 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60aHno80il 0yaiusm.

PaBHOBecHOe TemioBoe u3MydeHue (M3ydeHne abCoIOTHO YEPHOTO Tela). 3aKOH CMEIIEHUs
Buna. ['unoresa [Inanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbithl A. I'. CtoneroBa. 3akoHsl GpoTodddexra. YpaBHeHrne DUHIITEHHA s
doroaddexra. «Kpacnas rpanuna» porosddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JAAaBJICHHE CBETa HAa aOCOJIFOTHO MOTJIOLIAIONIYI0 U aOCOIIOTHO
oTpaxaroiyto nosepxHocts). OnbiThl I1. H. JIeOenena.

BonnoBeie cBoiicTBa yactull. Bosnsl e bpoird. [Inuna BosnHbl ne bpoiing v pasmepsl
o0nacTu JOKalIM3alMK JABUXKYLIeHcs yacTuibpl. KoprnyckynsipHo-BoIHOBON AyanusMm. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHHs HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOIMYECKHE IPOLECCH: CHEKTPOMETP, (OTOIIEMEHT,
doTonaTuuK, TyHHEIbHBIA MUKPOCKOII, COTHEYHas Oarapesi, CBETOANO/I.

Hemoncmpayuu.

®dotor(hPeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHUBIIEHUS MOJTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccienoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI O UCCIIEOBAHUIO CTpoeHus aToMa. [linanerapuas mozaens atoma Pesepdopaa.

[Toctynatel bopa. M3nyuenue u morjomieHue (OTOHOB MpPU IMEPEXOJe aromMa € OJHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHudyeckue YCTpPOHMCTBA UM TEXHOJIOTMYECKHME IIPOLECCHI: CIEKTPAJIbHBIM  aHaIU3
(ciekTpocKo1), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopuenb onsiTa Pezepdopaa.

Habnronenne muHeHYaThIX CIIEKTPOB.

YCTpolCcTBO M ACHCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHII.



Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3ITYyYEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

Hab6nronenue TMHEHYaToro crekrpa.

HccnenoBanue crekTpa pa3peKeHHOTO aTOMAapHOrO0 BOAOPOJA UM HU3MEPEHHE NOCTOSHHOM
Pun6epra.

Tema 3. usuka amomHo20 A0pa u 371EMEHMAPHBLIX YACHIUY,.

Hyxnonnass monens supa ['eiizenbepra—lBanenko. 3apsn suapa. MaccoBoe 4uCIO sifpa.
N3oTomnbl.

PannoaktuBHOCTh. Anb(a-pacnaa. DJIEKTPOHHBIM W TO3UTPOHHBIA OeTa-pacran. ['amma-
U3JIy4CHHE.

3aKoH paJMOAKTUBHOrO pacnajna. PaavoakTuBHble wu30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOUIEr0 U3Jy4YeHHs. BiusHUEe paguOakTUBHOCTH Ha UBbIE OPraHU3Mbl. ECTeCTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl siapa.

Snepusie peakiuu. [enenne u cunres saep. SAaepusie peaktopsl. [Ipobiems! yripaBisieMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTMYECKHUE ACTIEKThl Pa3BUTHUS AIEPHOU SHEPTETUKHU.

MeTobl perucTpauyy U UCCIEI0BAHUS SJIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHBIE B3aUMOJECUCTBUS. bapuoHbl, Me30HbI M JenToHsl. lIpencraBienue o
CranpaptHoit mosienu. KBapk-riatooHHAas MOZCIb a[pOHOB.

®usuka 3a npegenamu CtangapTHOU Mozend. TéMHas Matepusi U TEMHas SHEPTHsl.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECChl: JT03UMETp, Kamepa BuiibcoHa,
SJIEPHBIN pEaKTOp, TEPMOSIEPHBINA PEAKTOP, aTOMHass 60MOa, MarHUTHO-PE30HAHCHAsT TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paalnoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenune nornomenus 6eTa-4yacTUIl ATIOMUHUEM.

Pazges 8. Di1eMeHTBHI aCTPOHOMHUM M aCTPOPU3UKH.

Otanbl pa3BuTUsA acTpoHoMuu. [IpukinanHoe U MUPOBO33PEHUYECKOE 3HAYEHHE aCTPOHOMUMU.
[TpruMeHUMOCTh 3aKOHOB (PU3UKHU AJs1 00BICHEHUS MPUPOIBI KOCMUYECKIX OOBEKTOB.

Metoasl acTpoHOMUYECKHX ucchaeaoBaHuii. CoOBpeMEHHBIE ONTHYECKUE TEJIECKOIBI,
paanoTeNecKOMbl, BHeaTMOCc(hepHast acCTpOHOMHUSL.

Bun 3Bé31H0T0 HEOa. Co3Be3us, IpKUe 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrtema.

Counniie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun ConHua u 3BE37.

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKU. /[narpaMma «CHeKTpaabHBIM KJIacC — CBETUMOCTbY.
3BE3/BI IIaBHOM MOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsSl 3BE3] TJIABHOU
MOCJIeI0BAaTebHOCTH. BHyTpeHHee crpoenue 3BE34. CoOBpEeMEHHBbIE MPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiii [Iyte — Hama [Manaktuka. Ilonoxxenne u aBuxenue Connua B ['anaktuke. Tumbl
rajgakTuk. Pagnoramaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akoH Xa0O6ma. Paszberanme ramaktuk. Teopus
Bosnbiioro B3peiBa. PennkToBOE H3TydECHHE.

MacmtaOHas cTpykTypa Beenennoil. MetaranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenust 3BE3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPUIOKEHUHN JIJISl ONIPEICICHHS TTOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CeBEepHOro Moiaymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon JIyHbI, IIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOIUICHUI.



Du3nYecKUl NPaAKTHKYM.

Crioco6b1 u3MepeHHs (PU3MUYECKUX BEIWYHH C HCIIOJIb30BAaHHMEM AHAJIOTOBBIX U ITU(PPOBBIX
U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX  JATUMKOBBIX CHUCTEM. AOCOJIIOTHBIE U
OTHOCHTEJIbHBIE TOTPEIIHOCTH U3MepeHuil Ppusnuecknx BennyuH. OIeHKa TpaHuIl HOTPEIIHOCTEH.

[TpoBeneHue KOCBEHHBIX M3MEPEHUH, MCCIENOBAHUN 3aBUCUMOCTEN (U3NYECKUX BEIMYUH,
NpOBEpKa TMPEAJIOKEHHBIX TUMOTE3 (BBIOOp M3 padoT, ONMMCAHHBIX B TEMAaTHYECKUX pa3Jenax
«YYeHNYEeCKUH IKCIIEPUMEHT, JJAOOPATOPHBIE PAOOTHI, IPAKTUKYM»).

O0o0maroniee NOBTOpPeHUeE.

O06o01eHNe 1 cucTeMaTH3alMsl CoiepKaHus pas3aesioB Kypca «MexaHukay, «MosekyispHas
bu3uka U TepMOAUMHAMUKA», <«OIeKkTpoauHamukay, «Konebanus u  BoOJHBI», «OCHOBBI
CHELMATbHON TEOpUH OTHOCHUTENBbHOCTHY», «KBaHTOBas (usmkay, «IIEMEHTBl acTPOHOMHUU U
acTpopu3uKm».

Ponb ¢u3uku 1 aCTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHUECKOH, COIMATBHON U 3TUYECKOM
cdepax IeATeNbHOCTH Y€JI0BEKa, POJib U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOIN Hay4HOIl
KapTUHE MHpa, 3HAUEHUE OIMCATEIIbHOM, CHUCTEMAaTU3UPYIOLIEH, OOBSICHUTEIBbHOU U
HOPOTHOCTUYECKON (PyHKIMH (u3nyeckoil Teopuu, posib (PU3NYECKON Teopuu B (OPMHUPOBAHUU
NPECTaBICHUN O (PU3MUECKON KapTHHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xknpenaMeTrHble CBSI3H.

N3yuenune kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kiacce ocymiecTBisiercs ¢ y4€ToM
COJIepKATEIBHBIX MEXKIIPEJAMETHBIX CBSI3€l ¢ KypcaMi MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu
Y TEXHOJIOTHH.

Mescnpeomemnvie nOHAMUA, CEA3AHHbIE C U3YYEHUEM MEMO006 HAYYHO20 NOZHAHUA:
SBJICHME, HAy4yHbIH (akT, TUMOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/IeHHe,
DKCIIEPUMEHT, MOJEIMPOBAHKUE, MOJIEIb, U3MEPEHHE, MOTPEIIHOCTH HW3MEPEHHM, U3MEpPUTEIbHBIC
npubopsl, nudpoBas 1adoparopusl.

Mamemamuka: pelieHUE CUCTEMBbl ypaBHEHMH. TpuUroHomerpuueckue (QyHKIMH: CHUHYC,
KOCHUHYC, TAaHIEHC, KOTAaHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BeKkTOopel M HX
IPOEKIIMM Ha OCHU KOOPAMHAT, CII0)KEHHE BEKTOPOB. IIpom3BojHBIE 3JIeMEHTapHBIX (YHKIUH.
[Tpu3Haku no100us TPEYTrOJIbHUKOB, ONpEAeIeHHE TUIOMAAN TUIOCKUX GUTyp 1 00bEMa Tell.

buonozua: snextpuueckue sBIECHUS B )KUBOM NMPUPOJE, KOieOaTeIbHbIE TBUKEHHS B AKUBOU
IPUPOJE, DOKOJOTMYECKME PHUCKM IIPU IPOU3BOACTBE NIEKTPOIHEPIHM, DIEKTPOMArHUTHOE
3arpsAI3HEHUE OKPYKAIOIIEW Cpelbl, YIbTPa3BYKOBas JUArHOCTHMKAa B MEAMIIMHE, ONTHYECKHE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumua: CTpOEHHME aTOMOB W MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnutHble mojdroca 3eMJIM, 3aJ€KM MAarHUTHBIX pPyA, QOoToCchEMKA 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonocua: NPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, JJIEKTPOIBUTATEINb
SlkoOu, reHepaTop TNEPEMEHHOT0 TOKa, WHAYKUMOHHAs Teuyb, JMHUM DIIEKTpoIepenaad,
ANIEKTPOJIBUTATEh, paaap, paAHONPUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus,
yIbTpPa3ByKOBasi JAMArHOCTHKA B TEXHHUKE, IPOECKIMOHHBIN amlmapaTr, BOJOKOHHAs OIITHKA,
coJiHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, SJI€pHAsI JHEPIeTUKA U HKOJIOTMUYECKUE aCIeKThl €€
pa3BUTHSL.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS Y4eOHOro mnpenmera «DH3UKa» IOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcsi PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEU
NO3ULIKEH JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIM, TO3UTUBHBIX BHYTPEHHHUX YOCSKICHUH,
COOTBETCTBYIOIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIUPEHNUE KUZHEHHOTO



OMBITA U ONBITA AEATEIBHOCTH B MPOLECCE PEATU3ALMHY OCHOBHBIX HAIIPABJICHUI BOCIUTATEIbHOM
NeSITeILHOCTH, B TOM YHUCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh ~ TPAKAAHCKOM  MO3MIMH  OOydarolerocs Kak aKTUBHOIO |
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAJUIMOHHBIX OOIICUENIOBEUYECKUX T'yMAaHUCTUYECKHX U JIEMOKPAaTHUECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TIPaKIaHCKOrO OOIEeCTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3allu;

yYMEHHUE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM € UX (QYHKLUAMHU
U Ha3HAYCHUEM;

TFOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

NATPHOTHYECKOr0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKON UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYAaPCTBEHHBIM CUMBOJIAM, JOCTIKEHHUSIM POCCUICKUX yUEHBIX
B 00nacTu (pU3MKU U TEXHUKE;

JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOI'O TIOBEJICHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHsI, OPUECHTHPYSACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO Oy IyIIero;

3CTEeTHYEeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOUYAs 3CTETUKY HAayYHOT'O TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

TPY/AOBOI0 BOCIIUTAHMA:

UHTEpEC K pa3InYHbIM chepaM NpodecCuoHaIbHOM e TebHOCTH, B TOM YHCIIE CBSA3aHHBIM C
¢u3uKOl M TEXHUKOM, YMEHHE COBEpIIaThb OCO3HAaHHBIM BbHIOOp Oynymed mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0 W CamMoOOpa3oBaHUIO B 00JlacTU (PU3MKU Ha
NPOTSKEHUH BCEH JKU3HU;

IKOJIOTHYECKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOH KYJNbTYpbl, OCO3HaHHE TIJIO0AIBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAaHUPOBAHME U OCYILIECTBICHHUE JIEHCTBUI B OKpPY’KaIOIIEeH cpesie Ha OCHOBE 3HaHMS ILieJiei
YCTOWUYUBOTO PA3BUTHS YEJIOBEUECTBA;

pacuIMpeHue OmbITa AesITeIbHOCTH YKOJOIMUECKON HAMPAaBICHHOCTH Ha OCHOBE MMEIOLINXCS
3HaHUU N0 (PU3HKE;

[IEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢du3nuecKoil HayKu;

OCO3HAHHE IIEHHOCTH HAYYHOW MEATENIbHOCTH, TOTOBHOCTh B IPOIECCE M3YYCHUsS (PH3HKH
OCYILECTBIISATh MPOEKTHYIO U UCCIIEAOBATENBCKYIO IEATEIbHOCTh MHMBHIYaIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBIE YHMBePCAJIbHBbIE YUeOHbIE JeiCTBUS

Ba3oBble JJornyeckne aeicTBUSA:

CaMOCTOSITENIbHO  (DOPMYyJIHpPOBaTh W aKTyalM3HpOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OHpGI[CJIHTB eI ACATCIBbHOCTHU, 3a4aBaTh napaMeTpH nu KpI/ITepI/II/I HUX OJOCTHXKCHMUA,

BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEYHS B paCCMaTPUBAEMbIX (PM3MUECKHUX SBJICHHSIX

pa3pabaTbIBaTh IUIaH PEUICHUs MPOOJIEMBbI C YUETOM aHAM3a UMEIOIUXCS MaTepHaIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JESTEIBHOCTh, OLIEHWBATH COOTBETCTBHUE pPE3YNIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHSIX pPEaTbHOr0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U MEeTO1aMU (PU3MYECKOI HAYKU;

BJIAJICTh HABBIKAMHU Y4eOHO-MCCIIEJOBATEIICKON M TMPOEKTHOM JEATENIFHOCTH B 00JacTh
¢bu3KKH, cOcCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY IOMCKY METO/OB pEIICHUs 3adad
buznyecKoro cogepxKaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,

BJIAQJIETh BHUJIAMHU JCSITEIBHOCTH I10 IIOJYYEHHUIO HOBOTO 3HAHUS, €r0 HUHTEPIPETALUH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIE MPU CO3AaHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIHM3UPOBATh 33a]ady, BBIIBUTATh THIIOTE3Y
e€ peleHus, HaXOAMTh AapryMEHThl JUIsl JOKa3aTelbCTBA CBOMX YTBEP)KICHHH, 3a7aBaTb
napaMeTpsl U KPUTEPUH PEIICHHUS;

AQHAJIN3UPOBATH IOJIYYEHHbIE B XOJ€ PELICHUS 3a/laud Pe3yJbTaTbl, KPUTUUECKH OLICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHON JIEATEIBHOCTH, B TOM
qrclie MPU U3YYCHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsSM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTUUYECKYIO 00IaCTh KU3HEACITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MIPEIMETHBIX o01acTel;

BBIIBUTaTh HOBBIE UJIEHU, IPEJIaraTb OPUTHHAJIBHBIE MIOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIQ/IETh HaBBIKAMM MOJy4yeHUS HHPOpMAUKM (PU3HUECKOrO COAEpN aHHUS U3 HCTOYHHKOB
pa3sHBIX THIIOB, CaMOCTOSTENBHO OCYLIECTBJIATh IOMCK, aHaJiW3, CUCTEMAaTH3alUIl0 W
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

MCIIOJIb30BaTh CPE/ICTBA MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM B pelIeHUun
KOTHUTHBHBIX, KOMMYHMKATHBHBIX M OpPTaHM3ALMOHHBIX 3a/1ad C COOJIIOJCHHEM TpeOOBaHUMA
OPrOHOMUKH, TEXHUKHU OE30MACHOCTH, TMTHMEHBI, pPecypcocOepeKeHUs, MPaBOBbIX M 3TUYECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEPKAHMS B PA3IMUHBIX opMmaTax ¢ y4€TOM Ha3HAuEHUS
uHpOpMallUM ¥ IEJeBOH ayJUTOpUH, BBHIOMpas ONTHUMAJIbHYIO (OopMy MpEACTaBICHHUS H
BU3YaIH3al1H.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUS:

OCYIIECTBIISATh OOLICHHE HAa ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ UHUBHIyaIbHON paboThI;

BbIOMpaTh TEMaTUKy U METOJbI COBMECTHBIX NEHCTBUI ¢ yd4y€TOM OOILIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UlI€Ha KOJUIEKTHBA,

MPUHUMATH 11€JId COBMECTHOM JesTeIbHOCTH, OPTaHW30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS
o €€ IOCTHXKCHHUIO: COCTAaBIATH IUIAH JACUCTBUM, PpACIpENENATb POIM C Y4ETOM MHEHUHI
YYaCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKAOTO YYaCTHUKA KOMAH[bl B OOIIUN pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM,

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBAaThb HJEH C MO3ULIUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PAa3IMYHBIX CUTYyalUsAX, IPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiiCTBHUS

Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENIBHYIO JEATEIBHOCTh B 00JaCTH (GU3MKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEIIeHUs Pacu€THBIX M KayeCTBEHHBIX 3ajad, ILJIaH
BBITIOJTHEHHSI MPAKTUYECKOW paboOThl ¢ y4€TOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEIICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (JOPMUPOBAHUIO M MPOSBICHUIO IPYIUIIUU B 001acTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO.Ib, SMOIHOHAJIbHBIH HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalllsiM, BHOCHTb KOPPEKTHUBBI B JAESITEIbHOCTH, OIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIA/IETh HABBIKAMU MO3HABATENbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUHN U
MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIKCHHIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATH €051, TOHMUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO JAPYTUX HA OIIUOKH.

B mporecce qocTHKEHHsS] TUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpaMMBbI MO (DU3HKE IS
YPOBHSL CpefHero obiiero o0pa3zoBaHUs y OO0y4aloOLUMXCsS COBEPLICHCTBYETCS IMOLMOHAJIbHbIN
HHTEJUIEKT, MIPeINoiararoiuii chOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIHOCOOHOCTh MOHMMATh CBOE SMOILMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHHE, CIOCOOHOCTh aIaTUPOBATHCS K IMOIMOHAILHBIM WU3MEHEHUSIM U MPOSBIISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHl MOTHMBAllMM, BKJIOYAIOIIEH CTPEMJIEHHE K JOCTH)KEHHIO LeJd U YCIEeXYy,
ONTUMHU3M, HHUIIMATUBHOCTH, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMMOATHH, BKJIIOYAIOMIEH CIMOCOOHOCTh MOHMMATh SMOIIMOHATIBLHOE COCTOSIHUE JIpPYTHUX,
YYHUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLIMANILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATH OTHOILICHUS C JPYTUMH
JIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHMOIUKTHL.

IHNPEIMETHBIE PE3YJIBTATBI

K xonuy o6ydenus B 10 ki1acce npeaMeTHbIe pe3yabTaThl Ha YIIIyOJIEHHOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

MMOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHIECKOM, IKOJIOTHUECKOM, COIUATBbHOM
U ITHUYECKOW cepax NesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOW Hay4HOIl
KapTUHE MHpa, 3HAYCHHE OMHCATCIIbHOW, CHCTEMaTU3UPYIOMIeH, OOBSICHUTEIBHON |
IPOTHOCTUYECKON (GYyHKUMN (U3NYECKOH TEOpHUH — MEXaHUKH, MOJEKYISPHOW (QHU3UKH U
TEPMOJIMHAMHUKH, POJb (U3UYECKOW TEOpHuH B (GOPMHUPOBAHUU TPEACTABICHHN O (HU3UUCCKOM
KapTHUHE MUPAa;

pa3ianyaTh YCJIOBUS NMPUMEHUMOCTH MoJeneld (PU3NYeCKUX Tell U MPOIECCOB (SBJICHUN):
UHepIanbHas cucTeMa OTcuéra, aOCoMIOTHO TBEPAOE Teno, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JBMKEHHE, CBOOOTHOE TaICHHE, a0COIOTHO yrpyras aedopmariusi, abCoIOTHO



yrpyroe u aOCOJIOTHO HEYNpyroe CTOJIKHOBEHHS, MOJENW Ta3a, XUAKOCTU U TBEPIOTO
(KpHCTaNINYECKOT0) TENa, UACATbHBINA I'a3, TOYEUHBIN 3apsi]], OAHOPOJHOE JIEKTPUUECKOE TIOJIE;

pa3iauyaTh ycloBUSl (TpaHUIbl, 00JIaCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHHUMATh
BCeoOImuMi xapakTep (QyHAaMEHTAJIbHBIX 3aKOHOB M OIPAaHMYEHHOCTHh HCIIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH MEXAHUYECKUE IPOLIECCHI U SIBJIEHUS, WUCIIOJIb3Ys OCHOBHBIE
MOJIO)KEHUST W 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHMYECKOro JBHKEHHS, (OpMYyIbl
KWHEMATUKH PaBHOYCKOPEHHOTO JBIDKEHHs, mpeoOpasoBanus [anmmmes s CKOpoOCTH U
NepeMelieHus, 3aKoHbl HBIOTOHA, NPUHLMI OTHOCHUTENBHOCTH [‘anmuies, 3aKOH BCEMUPHOrO
TATOTEHUS, 3aKOHBl COXPAHEHUS UMITYyJbCAa M MEXaHHMYECKON SHEPIuu, CBSI3b PabOThl CHIIBI C
U3MEHEHHEM MEXaHWYECKOW DHEPrUM, YCIOBHS pABHOBECHS TBEPAOIO Teja), IpPU 3TOM
UCIIOJIB30BaTh MAaTEMaTHYE€CKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaThb YCIOBHS IPUMEHUMOCTH
Gu3MYECKUX 3aKOHOB: TMpeoOpa3oBaHui ['amwies, BTOPOro W TPEThEro 3aKOHOB HbIOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXAHUYECKON SHEPIrUH, 3aKOHA BCEMUPHOT'O TSATOTEHUS;

AQHAIN3UPOBATh U OOBSCHATH TEIUIOBBIE IPOLECCHl U SIBJICHMS, HUCIOJb3ysl OCHOBHBIE
nonoxkenuss MKT u 3akoHBl MoNeKynspHOW (U3MKKM U TepMOIWHAMUKU (CBSI3b JaBJICHUS
UJCABHOIO ra3a CO CPEAHEM KMHETUYECKOM SHEPTHEW TEIJIOBOIO JIBHKEHHS M KOHLEHTpALUEH
€ro MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BEUIECTBA CO CPEJAHEN KUHETUYECKON SHEpPrueil TEersioBOro
JBWKECHHSI €r0 YacTHL, CBA3b JABICHUS WJICAIBHOIO ra3a C KOHLEHTpAalUMed MOJIEKYJI U €ro
TeMIiepaTypoli, ypaBHeHue MeHnaeneeBa—KnanelipoHa, nepBblid 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHMsI BHEPIUM B TEIUIOBBIX IHPOIECCAX), IPU O3TOM HCHOIb30BaTh MaTeMaTUYECKOE
BBIPKEHHE 3aKOHOB, YKa3bIBATh YCJIOBHUS IPUMEHUMOCTH ypaBHEeHUsI Menaeneesa—KnaneiipoHna;

AQHAIN3UPOBATh U OOBSCHATH IJIEKTPUUYECKUE SIBIICHUS, UCIIONb3ysd OCHOBHBIE IOJIOKEHUS U
3aKOHBI JJIEKTPOAMHAMHMKHU (3aKOH COXPAaHEHHs JJIEKTPUUYECKOoro 3apsjaa, 3akoH KyroHa,
MOTEHIUAIBHOCTh JJIEKTPOCTATHYECKOTO MO, MPUHIMI CYNEPHO3ULIUN IEKTPUYECKUX IOJIEH,
IIPY 3TOM YKa3blBas YCJIOBHUsS NPUMEHHUMOCTH 3akoHa KyioHa, a Takke NpPaKTHUYECKU Ba)KHBIE
COOTHOILIEHUS: 3aKOHbl OMa il yyacTKa ILenu U JUIsl 3aMKHYTOH 3J€KTPUYECKOW LeNu, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazaes 11 3IEKTPOIN3a);

ONMCHIBATh (PU3MYECKHE NPOLECChl M SBJICHMS, HCIOJIb3ysl BEIMYMHBI: IE€peMEIIeHUE,
CKOpPOCTb, YCKOpDEHHE, HUMIIYJIbC Tella W CUCTEMBl TEJ, CHUJla, MOMEHT CHWIIbI, JABJICHUE,
NOTEHLIMANbHAsT JHEpPIusi, KUHETHYeCKas »>SHEprus, MeXaHudeckas »>SHeprus, paboTa CHIIbI,
LEHTPOCTPEMHUTEIILHOE YCKOPEHUE, CHJIA TSKECTH, CUJIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTD,
SHEprus B3aUMOJAEUCTBUA Tena ¢ 3eMiI€N BOIM3U €€ MOBEPXHOCTH, SHEPTUs ynpyrou nedpopmannn
NpPY)KUHBI, KOJMYECTBO TEIJIOTHI, aOCOJIIOTHAs TeMIepaTypa Tena, paboTa B TEPMOAMHAMHUKE,
BHYTPEHHSISI SHEPTUsl UACaTbHOT0 OJHOATOMHOIO ra3a, paboTa MIeallbHOTO T'a3a, OTHOCUTEIbHAS
BIQXHOCTh Bo3Ayxa, KIIJ[ wnaeasbHOro TEMJIOBOrO JBMraTels; JJIEKTPUUECKOE TOJeE,
HaIpsSOKEHHOCTh  JJIEKTPUYECKOTO MOJIS, HANpsKEHHOCTh TOJII  TOYEYHOrO 3apsija Wi
3apsDKEHHOIO IIapa B BaKyyMeé M B JUOJIEKTPUKE, IOTEHLMAN HJIEKTPOCTATUYECKOIO IO,
Pa3HOCTh NOTEHIMAJIOB, SJIEKTPOABMKYIAs CHUJA, CUJA TOKA, HAIpPSHKEHUE, MOIIHOCTh TOKA,
JNIEKTPUYECKass €EMKOCTb IUIOCKOIO  KOHJIEHCAaTOpa, CONPOTUBIEHUME Yy4acTKa LEenu ¢
IIOCJIETIOBATEIBHBIM U NAPAJJIENbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTHUS IEKTPUUYECKOTO OIS
KOH/JIEHCATOoPa;

OOBSACHATH OCOOEHHOCTH NPOTEKaHUs (U3NYECKUX SIBICHUI: MeXaHHMYeCKOe IBUYKEHUE,
TEIJIOBOE JIBMDKEHHE YAaCTHIl BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBHKECHHUE,
mubdys3us, ucnapeHue, KUIeHNe U KOHJSHCAllNs, TUIaBJIeHne U KPUCTAJUIU3allMs, HallPaBJI€HHOCTh
TEIJIONEpEayl, DJEKTpU3alus Tel, OKBUIOTCHUUAIBHOCTh IOBEPXHOCTH  3apsiKEHHOIO
IIPOBOJIHUKA;

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTA OJHOW (U3NYECKOW BEIMYUHBI OT JIPYrod C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUH, MPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl TOJYYEHHOH 3aBHCUMOCTH (DM3MYECKMX BEIMYUH B BUIE TpaduKoB ¢ y4EéToMm
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS;



MPOBOJANTH KOCBEHHbIE U3MEPEHUSI PUINYECKUX BETUUHH, IIPH 3TOM BbIOUPATh ONTUMAIbHBIN
METOJI W3MEPEHHs, OICHUBATh AaOCONIOTHBIE W OTHOCHUTEIbHBIC TOTPEUTHOCTH TMPSIMBIX H
KOCBEHHBIX U3MEPEHHIA;

MPOBOJIUTH OMBITHI MO MPOBEPKE MNPEIJIOKEHHOW THIOTE3bl: IJIAHUPOBATh SKCIEPUMEHT,
co0uparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJIyYEHHBIE pPE3yNbTaThl U JIEJaTh
BBIBOJ] O CTaTyCe MPEUI0KEHHON THUIIOTE3HI;

coOiroaaTh npaBuia 0€30MacHOro TpyJa MPU MPOBEACHUH HCCIEI0BaHUN B paMKaxX yueOHOTo
OKCIIEPUMEHTA, TMPAKTUKyMa H Y4eOHO-HMCCIIEIOBATEIbCKOW M TMPOCKTHOW JEATeIBbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

peliath pacy€THbIC 3a7jaud C SIBHO 3a/IaHHOM M HESBHO 33/IaHHOM (pU3MYECKOW MOJIEJbIO: Ha
OCHOBaHWW aHAlIM3a YCIIOBUS OOOCHOBBIBATH BBIOOp (U3MUECKON MOJCIH, OTBEYAIOIICH
TpeOOBaHUAM 3aJaul, IPUMEHITH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYJAThI (PUZNYECKUX
TEOPHUM IIPU MCMIOJB30BAaHUM MAaTEMAaTUYECKUX METOJOB PELICHUs 3ajad, MPOBOJAUTHh PACUEThl HA
OCHOBaHUU HMEIOIIUXCS JAaHHBIX, AHATU3UPOBATH PE3YIbTaThl U KOPPEKTHPOBATH METO/IbI
peuieHus ¢ yuéToM MOJYYCHHBIX PE3YJIbTAaTOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyrolre NpUMEeHEHUsl 3HAaHUI U3 Pa3HbIX pa3JieloB Kypca
GU3MKY, a TaKXKe WHTErpallud 3HAHUW W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA:
BBICTpAaUBaTh JIOTMUECKYIO IIEMOYKY pACCY)KJIEHHH C ONOpod Ha H3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS [UIsi OOBSCHEHUS OCHOBHBIX MPHUHIMIIOB PabOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOexHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,

AQHAIM3UPOBATh M OLIEHUBATh TOCIEACTBHUS OBITOBOM M MPOM3BOACTBEHHOH NEATEIHHOCTH
YEJIOBEKa, CBS3aHHOW C (PU3MYECKUMH TPOIIECCAMH, C TO3UIUNA IKOJIOTMUECKONW O€30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM MPHUPOJONOIB30BAHUM, A TAKXKE Pa3yMHOM HCIOJIb30BAHUU
JTOCTH>KCHHUI HAYKH M TEXHOJIOTHH /TS JATbHEHIIIETO pa3BUTHS YEJI0BEUECKOTO OOIIECTBA;

NPUMEHSTh pa3iHyYHble CIOCOOBl PadOTHl ¢ HHQOpMAaIMed (QU3NIECKOrO COIep:KaHus C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(MOPMAIIMOHHBIX TEXHOJIOTHH, MPH OSTOM HCIOJIb30BaTh
COBpEeMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUU JUIS TIOMCKA, MepepadOTKH M TPEIbSIBICHUS
y4eOHOW W HAyYHO-TIOMYJISIPHOW HMH(OpMalMU, CTPYKTYPUPOBAHHS UM  HMHTEPIPETALUU
uH(pOpMaIH, TOTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATD MOIYIaeMYIO
uH(OpMaII0O U OIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSA 3HAHUU, TaK U Ha
OCHOBE aHalli3a UCTOYHUKA WH(OPMALINY;

MIPOSIBIISITH OPTaHU3AIMOHHBIE U TTO3HABATEILHBIE YMEHUSI CAMOCTOSITEIIBHOTO MPHUOOPETEHUS
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MMPOCKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX padoT;

paboTaTh B TPYIIE ¢ MCIOJHEHWEM Pa3IMYHBIX COIHAIBHBIX POJIEH, TUIAHUPOBATH paboOTy
TPYIIIbI, PAallUOHAJIBHO PACIpPENENITh AESITEIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsAX, aJIeKBATHO
OIICHUBATH BKJIAJ KXXJIOTO U3 YIACTHUKOB I'PYIITIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI,

MPOSIBIISATE MOTHBAIMIO K OyAyIied mpohecCHOHATbHOW AEATeIbHOCTH MO CHEIHAIBHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K xoniy o6ydenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

MOHUMATh POJb (PU3HKKA B DKOHOMHYECKOM, TEXHOJOTHMUYECKOW, COIMAIIBHOW W JITHYECKOU
cdepax AEATeNbHOCTH YEIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHON HAay4yHOW KapTHHE MUpA,
POJIb ACTPOHOMHMH B IPAKTHYECKOM AEATEIbHOCTH YEJIOBEKA U JAIBHENIIEM HAYYHO-TEXHHYECKOM
Pa3BUTHH, 3HAYCHHUE OMHCATEILHON, CUCTEMAaTHU3UPYIOIIEH, OOBSICHUTEIbHOW M IPOTHOCTHYECKOM
GyHKUMH (U3NYECKOM TEOpUM — BIIEKTPOAMHAMMKH, CHEIHAIbHONM TEOPUU OTHOCUTEIBHOCTH,
KBAaHTOBOH (DM3UKH, pOJib (PU3NYECKON Teopuu B (GOPMUPOBAHHMHU IMPEICTABICHUNA O (PU3UUECKOM
KapTHHE MHpa, MECTO (PU3MUECKOW KapTHUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTABICHUN O IPUPOJE;



pa3ianyaTh YCJIOBUS NMPUMEHUMOCTH Mojenei (U3NYECKUX Tl M IPOLECCOB (SIBICHUMN):
OJTHOPOJHOE OJJICKTPUYECKOE W OJHOPOJHOEC MArHUTHOE IIOJISI, TapMOHUYECKHE KOJIeOaHws,
MaTeMaTUYeCKU MAasTHHUK, WACaIbHBIA TMPYKUHHBIM MasTHUK, TapMOHHYECKHE BOJHBI,
UJcaNbHBIN KOJIeOaTeIbHBIA KOHTYp, TOHKAS JIMH3a, MOJCNIEH aroMa, aTOMHOTO siipa ¥ KBAaHTOBOM
MOJIEJIHN CBETA;

pa3nuyath yCIIOBHUsSL (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TTOHUMATh
BceoOUMii xapakrep (QpyHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTh HCIOJIb30BAaHHUS YACTHBIX
3aKOHOB;

AQHAIU3UPOBATH U OOBICHITH 3JIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHHS, UCIIONIb3Yys. OCHOBHbBIE
MOJIO)KEHUS W 3aKOHBI 3JIEKTPOJUHAMHUKU U CHEIHAIbHOM TEOpPUHM OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUsI DJIEKTPUUECKOro 3apsijga, cuia Amriepa, cuia JlopeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIMU, npaBuio Jlenma, cBsizpb IJJC caMOMHIYKIUHM B 3JIEMEHTE AJICKTPUUYECKOM ILIeNu CO
CKOPOCTbIO H3MEHEHHUs CHUJIbI TOKa, IOCTYJaThl CIEHHAIbHOW TEOPUM OTHOCUTEIBLHOCTH
OUHIITeHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI M SIBJIICHUS, WCIOIB3YS MOJOKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHUE DiHINTeHHa s doTtoddderra, mepBblii U BTOPOH MOCTYNATHI
bopa, mnpunmun cooTHomieHus HeomnpenenéHHocTed ['eizenOepra, 3aKOHBI COXPaHEHUS
3aps0BOIO M MAacCCOBOTO YHCENI U SHEPruu B ANEPHBIX PEAKLUAX, 3aKOH PaTUOAKTHBHOTO
pacriana);

OMKCHIBATh (PU3WYECKHE MPOLECChl M SBIICHUS, HCIOJb3YysSd BEIHMUYMHBI: HAMPsHKEHHOCTH
ANEKTPUYECKOTO TIOJISI, TMOTEHIMAT JJIEKTPOCTATUYECKOTO TIOJIs, Pa3HOCTh IOTEHIIMAJIOB,
ANEKTPOABIIKYILAS CUJla, WHIAYKIMS MAarHUTHOTO TIOJIA, MAarHUTHBIM MOTOK, cuja Amrepa,
WHIYKTUBHOCTB, JJICKTPOJBIDKYINAs CHJIA CAMOWHAYKIIMHM, OSHEPTHS MArHUTHOTO  IOJIA
MPOBOJHHUKA C TOKOM, PEISTUBUCTCKHI HMMITYJIbC, TIOJHAS DHEPTHs, SHEPTUsi MOKOS CBOOOTHOM
YACTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHMCIIO U 3apsI SApa, SHEPTUSI CBSI3H sI/Ipa;

OO0BSACHATH OCOOEHHOCTH MPOTEKAHHS (HU3MUECKUX SBICHUHN: SJEKTPOMArHUTHAs MHIYKIHS,
CaMOMHYKITUs, PE30HAHC, HHTep(EpEeHIIUs BOIH, TU(paKIus, AUCTIEPCUs, TTOJTHOEC BHYTpPEHHEE
oTpaxkeHue, portoanekrpuueckuii r3pdext (dporodaddekr), anpda- u Oera-pacnaasl saep, raMMa-
U3IIy4eHHE siiep, GU3NUIeCKue MPUHIIUITBI CIIEKTPATLHOTO aHaIu3a U paboThI Jlazepa;

OTIpEeIeNIATh HAMpaBJIeHHEe MHAYKIIMA MarHUTHOTO TOJI IPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH M300paKe€HHE, CO3/IaBaeMOe TUIOCKUM 3€PKaloM, TOHKOW JIMH30M, U PAaCCUUTHIBATH
€ro XapakTEepUCTUKU,

MPUMEHSTh OCHOBOIOJATaoIe aCTPOHOMUYECKHE MOHITHSI, TEOPUU U 3aKOHBI JUIS aHAINU3a
U OOBSICHEHUSI (PU3UYECKUX MPOIECCOB, MPOUCXOANINX B 3BE3/NAX, B 3BE3NHBIX CHCTEMaX, B
MEXTaTaKTHYeCKON Cpefie; ABIKEHUs HeOECHBIX Tel, IBOJIONNHU 3BE3/1 U BeeneHHoi;

MIPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIUYHH C MCTOJb30BAaHUEM IPSMBIX
U3MEpPEHHUI, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNbTAaThl MOTy4EHHOU
3aBUCUMOCTH (PU3MUECKUX BEIWYUH B BHUJE TpadUKOB C y4€TOM aOCOITIOTHBIX IMOTPEITHOCTEH
W3MEPEHU, IeNaTh BEIBOJIBI [0 PE3yJIbTaTaM HCCIIEOBAHMUS,

MIPOBOJINTH KOCBEHHBIE M3MEPECHUS (PU3NICCKUX BEITUYHH, ITPH 3TOM BBIOUPATH ONTUMAITBHBII
METOJI W3MEPEHHs, OICHUBaTh AaOCONIOTHBIE KM OTHOCHUTEIbHBIE TOTPEUTHOCTH TMPSIMBIX H
KOCBEHHBIX U3MEPEHHUN;

MPOBOAMTH OMBITHI TIO TPOBEPKE MPEIJIOKCHHON TUMOTE3bl: TIAHUPOBATh JKCIEPUMEHT,
coOuparh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY, aHAJIM3HPOBATh MOJyYEHHBIE PE3yJAbTaThl U JIENaTh
BBIBOJI O CTaTyCe MPEI0KEHHON THUITOTE3HI;

OTMKCHIBATh METObI OJYUYEHUSI HAYYHBIX ACTPOHOMHYECKHUX 3HAHUM;

co0uro1aTh Mpasuiia 0€30MacHOro TpyAa MPU MPOBEACHUH HCCIEIOBAaHUN B paMKax y4eOHOTro
9KCIIEPUMEHTa, NPAaKTHMKyMa M Y4eOHO-HCCIEJ0BAaTENbCKOM W TMPOEKTHOW MAESITENbHOCTU C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPaTOPHOTO 000PYIOBAHUS;

pemarh pacy€THbIC 3a7a4M C SBHO 33JIaHHOM M HESBHO 3aJJaHHOM (PU3WUYECKON MOJENBIO: Ha
OCHOBaHWU aHAIM3a yCJIOBHSI BRIOUPATh (PUINUSCKUE MOJICITH, OTBEYAIOIINE TPEOOBAHUSM 3a/1a4H,
OPUMEHSTh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M TMOCTYNIaThl (PU3UYECKUX TEOpH mpu



WCIIOJIb30BAaHUHM MAaTEMaTHUYECKMX METOJIOB PEIICHMs 3a7ad, IPOBOJUTH PAaCUEThl HA OCHOBAHUH
MMEIOIINXCS TAHHBIX, aHATU3UPOBATh PE3YNbTaThl 1 KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM
MOJIyYEHHBIX PE3YJIbTATOB;

peliaTh Ka4eCTBEHHBIC 3a7auu, TpeOyIOre MPUMEHEHUs 3HAaHUM U3 Pa3HBIX pa3lieloB Kypca
bu3MKKM, a TakKe WHTErpaluy 3HAaHUN U3 JPYTHX MPEeIMETOB E€CTECTBEHHO-HAYYHOrO IIMKIIA:
BBICTPAMBaTh JIOTUYECKYIO IIEMOYKY PACCY)KJCHHM C OMOpoll Ha U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

UCIIONIb30BaTh TEOPETUYCCKUE 3HAHUS JUIsi OOBSCHEHUS OCHOBHBIX MPHHIIMIIOB Pa0OTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

[NPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOexHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HAyKH, B 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

AQHAJIM3UPOBATh M OLIEHUBATH IOCIEACTBHUS OBITOBOM M MPOM3BOACTBEHHOH NEATEIbHOCTH
YeNIOBEKa, CBSA3aHHON C (DM3MUYECKUMH IMPOLIECCAMH, C MO3UIUNA IKOJIOTHUECKON 0e30MacHOCTH,
MPEACTABICHUI O palUMOHAIBHOM HIPHUPOJONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIIOJIb30BAHUU
JOCTYIKEHUH HAYKH Y TEXHOJIOTHH JIJIs TATbHEHIIIET0 Pa3BUTHS Y€IIOBEUECKOTro 00IIeCTBa,

IPUMEHSTh pa3inuHble CrocoObl PadoThl ¢ HMHpOpManmeld (HU3HUECKOTO COIEPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJIOTHM, TPHU 3TOM HCIOJIb30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU JUIS TOUCKA, MepepadOTKH M MPEIbSIBICHUS
yu4eOHOW W HAYYHO-TIONMYJSAPHOW HWHQPOPMAIUH, CTPYKTYPUPOBAHUS W  HHTEPIPETAINH
uH(pOpMaIiH, OJYYSCHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATD MOIy4aeMYIO
WH(pOpPMAIMIO U OIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCSA 3HAHUN, TaK U Ha
OCHOBE aHaJlM3a UCTOYHUKA WH(OPMALINY;

MIPOSIBJISITH OPraHU3ALMOHHBIE U TTO3HABATEIBHBIE YMEHUSI CAMOCTOSITEILBHOTO MPUOOPETEHUS
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MPOSKTHHIX U y4eOHO-UCCIIEIOBATENHCKUX padoT;

pabotath B Tpymre C UCHOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH, TJIAHUPOBATH PadOTy
TPYIIIbI, PAallMOHAJIBHO PACHpPEAENATh AESITENIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJI€KBAaTHO
OIICHUBATH BKJIA/ KOXIOTO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTpUBaEMOl TPOoOIeMBblI;

MPOSIBISATHE MOTHBAIMIO K OyAymied mpohecCuoHambHOW AeATeIbHOCTH MO CHEIHAIBHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

KoandecTBo yacoB

Ne HaumMeHOBaHuUe pa3j1esioB M TEM NPOrPaMMBbI Kourpoabnsie  IIpakTHueckue UICKTPOHHEIE (UHPPOBLIC)
n/m Bcero o0pa3oBaTebHbIE PeCypChl
padoTHhI padoThI
Paznen 1. HAYYHBIIA METO/I ITIO3HAHUS TIPUPO/IbI
1.1 ‘ HayuHmbl1ii METOT TO3HAHUS TIPUPOJIBI 6 ‘ bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemarnka 10 1 bubnunoreka IJOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 10 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEPAOTO TeIa 5 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.4 3aKOHbI COXPAHEHHS B MEXaHHUKE 10 1 Bbubnunoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETHYECKON TEOPUU 15 1 bubnunoreka [{OK https://m.edsoo.ru/7f41bf72
3.2 Tepmoannamuka. T eraoBbie MaIIUHBI 20 1
33 ArperaTHble cOCTOsTHUS BelecTBa. Pa3oBbie 14 1
epPEX0IbI
HTtoro mo pazneay 49
Paznea 4. DJJIEKTPOANHAMHUKA
4.1 OJneKTpuIecKoe moje 24 1
4.2 [ToCTOSTHHBIH AITEKTPHICCKHIA TOK 24 1
4.3 Toku B pa3IM4HBIX cpeaax 6
HToro no pazneny 54
Pazgen 5. PUSMUYECKHUI MPAKTUKYM
51 ‘ Du3HUECKUH MPAKTUKYM 16 ‘ 16
Hroro no pasaey 16
PesepBHOE BpeMms 10 ‘ bubnuoreka [{OK https://m.edsoo.ru
OBHIEE KOJIMYECTBO YACOB 11O MPOTPAMME 170 8 ‘ 16



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

11 KIIACC

KoandecTBo yacoB

DJiIeKTpoHHBIe (HU(ppoBLIE)

Ne i/m HaumeHoBaHuUe pa3j1esioB M TEM NPOrPaMMBbI Beero KoHTpoJbHbIE IIpakTnyeckue 06pa30oBaTeLHBIE Pecypehl
padoThI padoThI
Pa3gen 1. JJIEKTPOANHAMUKA
1.1 MarHuTHOE 10JIe 14 Bubmuoreka IIOK https://m.edsoo.ru
1.2 DNeKTPOMAarHUTHAs. HHAYKIIHSI 13 1 Bubnuoreka IJOK https://m.edsoo.ru
HToro no pasneny 27
Pa3nen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHrnYeCKHe KOIeOaHus 10 Bbub6nuoreka IIOK https://m.edsoo.ru
2.2 DNeKTpOMAarHUTHBIE KOJICOaHUsI 15 Bbubnunoreka [{OK https://m.edsoo.ru
2.3 MexaHuueCKHe U JIEKTPOMATrHUTHBIC BOJHBI 10 1 bubnunoreka [{OK https://m.edsoo.ru
2.4 OnTrka 25 1 Bbubnuoreka IIOK https://m.edsoo.ru
HToro nmo pasneay 60
Paznen 3. OCHOBBI CHEITUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
3.1 Ocnosel CTO 5 1 Bbubnuoreka IIOK https://m.edsoo.ru
Hroro no pasneny 5
Pa3nea 4. KBAHTOBASI ®PU3UKA
4.1 KopmyckysisipHO-BOJIHOBO# JAyann3m 15 Bubnuorexa IJOK https://m.edsoo.ru
4.2 dusnka aToma 5 Bbubnuoreka LIOK https://m.edsoo.ru
4.3 u3HKa ATOMHOTO AAPa H DIICMEHTAPHBIX 5 Bu6mrorexa LIOK https://m.edsoo.ru
9aCTHI]
HToro no pasaeny 25
Paznen 5. DJJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHA
5.1 DJIeMEeHTBI aCTPOHOMUU U aCTPOPU3UKU 12 bubnuoreka [{OK https://m.edsoo.ru
HToro no paszneny 12
Paznexn 6. PUSMUECKUI IPAKTUKYM
6.1 DU3NYECKHIA TIPAKTUKYM 16 16 bubnuoreka [{OK https://m.edsoo.ru
HToro no pasaeny 16
Pa3znen 7. OGOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanusi 1 000011IeHNE TPEIMETHOTO
7.1 COICPIRATIHA U OTIbITA JICATEILHOCTH, 15 Bubmnorexa LIOK https://m.edsoo.ru
NPHOOPETEHHOTO MPU U3YyYESHHU Kypca (PH3HKH
10 — 11 kaccoB
Hroro no pasnpeny 15
PesepBHOE BpeMst 10 bubmmorexa IJOK https://m.edsoo.ru
OBHIEE KOJIMYECTBO YACOB 11O MPOTPAMME 170 4 16
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

o Ousuka (B 3 wgactsx), 10 xmace/ Yacte 1: Iempenmreitn JI.O., Juk FO.U; mon penmakmmeit
OpnoBa B.A.; Yacte 2: I'eBgenmreiin JI.3., Juk FO.W., nox pemnakuueit Opnosa B.A.; Yacte 3:
leanenmreiin JI.O., Komkumna A.B., Jleeue I'M. — M.: OOmecTBO ¢ OrpaHUYCHHOI
otBeTcTBeHHOCThIO « MOl MHEMO3HMHA »

* @usuka (B 2 wactsax), 11 kmace/ Yacts 1: I'empenmreitn JI.O., Juk F0.W.; mon penakmueit
OpnoBa B.A.; Yacte 2: I'enaenmreitn JI.O., Komkuna A.B., Jlesue I'.I1. — M.: ObmecTtBo ¢
orpann4eHHoM oTBeTcTBeHHOCThIO « 1Ol MHEMO3MHA »

METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA
1. ®usuka. 10 xnacc. ba3oBblit 1 yrnyOnéHHbld ypoBHH. MeToanueckoe mocodue ¢ ykasaHusMHU K
pelIeHMIO 3a/1a4 noBbileHHON TpyaHocty / JI.O. 'eanenmretin, A.A. bynarosa, A.B. KomkuHa,
N.B. Kopuunses. - M.: BUHOM. JlabopaTtopust 3nanuii. 2018. - 368 ¢ : w1
2. ®usuka. 11 kimacc. bazoBeiii 1 yriyon€éHHBIH ypOBHH. MeToinueckoe mocodue ¢ yKazaHusIMHU K
pelieHuto 3aaa4 nossiieHHoN TpynHoctu / JI.O. I'ennenmreiin, A.A. Bynarosa, A.B. KomkuHa,
N.B. Kopuunbes. - M.: BUHOM. Jlaboparopust 3Hanwuii. 2018. - 208 ¢ : u.
3. ®msuka. 10 wiracc. YueOHuMK st 00meoOpa3oBaT. OpraHW3alMii ¢ TPHIL.HA JJICKTPOH.
HocuTene: 6a30Bbli U npoduibHbN ypoBHM/ I'.S1. Mskumes, b.b. Byxosues, Corckuit H.-H./ M.:
[Tpocsemienue, 2020.
4. Kynepmreiin FO.C. ®usuka. [uddepenunpoBannbie KOHTpolIbHbIe padoThl.7-11kmacc.CII0.:
Wzna. Jom «Centsopby, 2015.
5. ®usuka. «kKOHCTPYKTOpP» CaMOCTOSITENBHBIX U KOHTPOJIBHBIX padoT. 10 — 11 kmaccel: mocobue
s yuurtenei oOmeobOpasosar. yupexaenuil/ C.M. Annppromeuxus, A.C. CmyxaeBckuii.- M.:
IIpocsemienue, 2018.
6. COopuuk 3amay mo ¢usmke. 10-11 kmacewr (k ydeOnukam [.SI. Mskumesa u.jap.) — M.:
Oxk3ameH, 2019.
7. Coopuuk 3amad mo ¢usuke mus 10-11 xmaccer: mocobue anst ydammxcs oOmeoOpa3oBar.
opranu3anuii: 6a3zossiii u npodun. yposuu / H.A. [lapdentbeBa.- 5-¢ uzn. M .: Ilpocsemenue,
2017.
8. ®uszuka. 3agaynuk. 10-11 ki.: [Tocobue nns obmeodpaszopar. yupexaeHuit / PermkeBuy A. I1. -
M.: dpoda, 2019.
9. TemaTHueckue caMOCTOSITENIbHBIE M KOHTpPOJIbHBIE paboThl mo ¢usuke.10 xmacc. / O.U.
I'pomuesa.- M.: Dx3ameHn, 2017.
10. A.IL. PeivkeBuu. COopHuUK 3a7a4 no ¢pusuke. Mocksa, poda, 2017.
11. ®ponTansHbie MabopaTopHbie paboThl Mo ¢usuke B 7-11 kiaccax 001eo0pa3oBaTEIbHBIX
yupexaenusax: Kua. ansa yaurens / B.A. bypos, F0.11. luk, b.C. 3BopbikuH u 1p.; nox pen. B.A.
Bbypoga, I'.I'. Hukudoposa. - M.: IIpocsemienue: Yueo, nur., 2015.
12. KonugukaTop 371€MEHTOB COJepKaHUs U TpeOOBAHUN K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB
00111e00pa30BaTENbHBIX YUPEKIACHUN 17151 mpoBeneHus B 2024 rogy €IMHOr0 TOCYyAapCTBEHHOTO
sk3amena no GM3UKE.
13. JI. A. Kupuk. ®@usuka 10. COOpHHUK CaMOCTOATEIbHBIX M KOHTPOJBHBIX padboT. Mocksa
«Mnexca» 2019.
14. ®usuka. 10 knacc: TEXHOJNOrMYECKHE KapThl ypokoB mo y4yeOHuky ['.S. Mskumesa, b.b.
Byxosuea, H.H. Corckoro/ aBr.-coct. H.JI. Ilenareituenko.- Bonrorpaa: Yuurens. 2019.
15. ®uzuka. 10-11 xmacc. 60 nmuarnoctuueckux BapuanTtoB/ C.A. CoxonoBa.-M: M3marenscTBo
«HanuonansHoe ob6pazoBanuey, 2016.:um.- (EI'D. Dxcnpecc-auarHocTuka).
16. 3amanus o6pazoBarenpHOTO opraia «Pemry ETD»
17. T'.B. Mapkuna ®usuka 10 knacc. [loypounsie mmanel mo yueOHuky I'.5. Msakumesa, b.b.
byxoBuesa. B.: Yuurtens, 2020.
18. COOpHUK TECTOBBIX 3a/JaHUM JJIs1 TEMAaTHUYECKOTO U UTOroBOro koHtposiss. dusmka 10 kiacc.
M.: «(Huatennexr-Lentp», 2019.



19. JIsimapeBa H.A. ®@usuka 9 -11 knaccel. [IpoekTHast nesaTenbHOCTh ydamuxcs. B.: Yuwurens,
2018.

HA®POBBIE OBPASOBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET
1. bubnuoreka [IOK https://m.edsoo.ru
2. https://resh.edu.ru
3. https://yaklass.ru
4. https://edu.skysmart.ru
5. https://urok.apkpro.ru
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