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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN TPOT'PAMMBI YYEBHOM
JANCHUITINHBI «®PU3UKA»
1.1. MECTO YUYEBHOM JUCIUILINHBI B YYEFHOM ILJTAHE

VYuebnas nucuuruinHa BJ[.11. ®uszuka pazpaboTaHa Ha OCHOBE TpeOOBaHUM,
cootBercTBytonXx ®I'OC COO, ®I'OC CIIO mo cnemuansHoctu CIIO 38.02.01
IKoHOMUKa u Oyxeanmepckuil yyém (no ompaciiam) W TOJOXEHUU QeaepaibHOM
OCHOBHOU 00111e00pa3zoBaTenbHOM porpammMbl COO (mamee — @OII COO), a Takxke ¢
ydeToM noiiyqaeMoit cennanbHoctu CITO.

B cootBerctBun ¢ ®I'OC COO yuebnas mucnurmauHa bJI.11. ®usnka BXOAUT B

npeaAMeTHyI0 o0nacth «EcTecTBeHHble Hayku» U SBISETCS 005S3aTeNbHON s

n3yuenus. YueOnas mucnurmnHa b/1.11. ®usnka n3zydaercs Ha 6a30BOM ypOBHE.
Pabouas mporpamma o6111e00pazoBaTeIbHON YUEOHON AUCITUTUTMHBI

b/I.11. ®wusuka SBIAETCA COCTABHOM  YaCThIO  MPOrPaMMHO-METOIAYECKOrO

conpoBoxkaenuss OIl CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C TMOTYyYECHUEM

COQ, peaimmzyemoii B [lonurexanyeckom kosuemxke bBI'TY.



1.2. PE3YJIbTATBI OCBOEHUSAAYYEBHOM TV CHUILIAHBI

N3yuenune yueOnoi nucummimnbl «bJ1.11. ®@usnka» Ha ypoBHE CpeIHETO 0OIIETo
o0pa30BaHMsI HAMPABIICEHO HA JOCTHKEHHUE CIENYIOIUX HeJIei:
— ¢opMupoBaHUE WHTEpPECa M CTPEMJICHUS OOYyYaIOIMUXCAd K HAYYHOMY H3YUYEHHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEHN

— Pa3BUTHC HpGIICTaBJ'IeHI/Iﬁ 0O HAYYHOM MCTOAC IIO3HAHUA H q)OpMI/IPOBaHI/Ie
HCCIICAOBATCIILCKOT'O OTHOIICHUS K OKPYKAalOIUM ABJICHUAM,

— ¢opMHUpOBaHME HAYYHOIO MHPOBO33PEHUSI KaK pe3yjbTaTa HM3y4YeHHS OCHOB
CTpOEHHUs MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHUE€ YMEHUN OOBSICHATH SIBICHHUS C HCIOJIb30BaHUEM (PU3HMUYECKUX
3HAHUU U HAYYHBIX JI0KA3aTEJIbCTB;

— (dopMHpOBaHHE MPEACTABICHUA O poad (U3HKKA [JJIs  Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUM;

— pa3BUTHE TPEICTABICHUNW O BO3MOXHBIX cdepax Oymymiedt mpodeccrnoHaTbHOI
JESTEIbHOCTH, CBS3aHHBIX C (PU3UKOH, MOATOTOBKA K JaJIbHEHIIIEeMy O0yUEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTkeHne 3TuX 1eneil o0ecrneynBaeTcsl pelieHueM CIIeIyIoIuX 3a1a4 B
npoiiecce u3ydenuss ydebnou mucruruimabl «bJ[.11. ®dusuka» Ha ypoBHE CpeaHETO
o01ero oOpa3oBaHUs:

— TpUOOpETeHHE CHUCTEMbl 3HAHUK 00 oOmuX ¢U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TCOPHUAX, BKJIIOYAS MEXaHHKY, MOJICKYJSAPHYIO (U3HKY, DJICKTPOIUHAMUKY,
KBaHTOBYIO (DM3HKY H DJIEMEHTHI aCTPODU3ZUKY;

— (opMupoBaHre yMEHHA TPUMEHATh TEOPETUUYECKHE 3HAHUS [Ji1 OOBICHEHUS
(bU3NYeCKUX SBJICHUW B TPUPOAEC U I TPUHATHS TPAKTUUYECKUX pEIIeHUNH B
MMOBCEIHEBHOM JKU3HU,

— OCBOEHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3aJad C SIBHO 3aJlaHHON (DU3MYECKOi
MOJIEJIbIO, 33/1a4, MOAPA3yMEBAIOLUX CAMOCTOSATEIBbHOE CO3/1aHNe (PU3NUECKON MOJEIH,
aZIcKBaTHOM yCJIOBUSIM 33J]a4M, B TOM YHCIIE 337a4 UHKEHEPHOTO XapaKkTepa;

— IIOHUMAaHHuC (bI/I3I/II-ICCKI/IX OCHOB U IIPUHIMUIIOB HeﬁCTBHH TCXHUYCCKHUX YCTpOﬁCTB n
TCXHOJOTHUYCCKUX ITPOUCCCOB, UX BIMAHUA HA OKPYIKAOIIYIO CPCAY,

— OBJIQJICHHE METOJJaMHU CAaMOCTOSITEIILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NIECKUX
HKCIIEPUMEHTOB,  aHajiu3a W  HUHTepOperauuu  HUHPOpMALMU,  ONpeaeNeHUs
JOCTOBEPHOCTH IOJIyYEHHOI'O pe3yJIbTaTa;

— CO3JaHH€ YCIIOBUM JUI1 pa3BUTUA YMEHMM IPOCKTHO-HCCIEHOBATEIbCKOM,
TBOPUYECKON JESATENbHOCTH; pa3BUTHE HHTepeca K cdepaMm mnpodeccuoHaIbHON
JESTENbHOCTH, CBSI3aHHOM C PU3MKOM.



B pamkax ocBoeHus mporpamMmbl y4eOHOW JHUCHUIUIMHBI y OOy4aronuxcs
bopMUpYIOTCA 001IHEe KOMIIETeHIIMN:

Kon HaumMenoBanue o0Iux KOMIeTeH A
OK 1 Boei6upars croco0bl peiieHus 3aaad npo(eccuoHanbHOM 1eITeNbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonp30BaTh  COBPEMEHHBIE  CpEACTBA  IIOMCKA, aHauu3a U
UHTEpIpeTauuy HHQOpMaMM ¥ MHGOPMALMOHHBIE TEXHOJIOTUU JUIS
BBINIOJIHEHHUSI 3324 TPOPECCUOHAIBHOU A TENbHOCTU
OK 3 [1nanupoBaTh U peanr30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE PAa3BUTHE NPEANPUHUMATEIBCKYIO I€ATEIBHOCTD B
npogeccuoHaIbHON chepe, UCTIoNb30BaTh 3HaHUS 110 (PUHAHCOBOM
IPAMOTHOCTH B PA3JIMYHbIX JKU3HEHHBIX CUTYALMSIX
OK 4 D¢ hHeKTUBHO B3aMMOICMCTBOBATH U pabOTaTh B KOJUICKTUBE M KOMaH/Ie
OK'5 OCy1IecTBIATh YCTHYIO M TUCBMEHHYIO KOMMYHHKAIMIO HA
roCcy1apCTBEHHOM s13bIke Poccniickon denepanuu ¢ y4eTom
0COOEHHOCTEHN COLMAIBHOTO M KYJIBTYPHOIO KOHTEKCTa
OK 6 | [IposBasATh rpakJaHCKO-NATPHOTUYECKYIO MTO3UIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MMOBEJIEHUE Ha OCHOBE TPAJUIIMOHHBIX O0LIEYEIIOBEYECKUX
LEHHOCTEM, B TOM YUCJIE C YYETOM FapMOHU3AIMN MEXHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOIIECHU!, TPUMEHATh CTaHAAPThI
AHTUKOPPYILIMOHHOTO MOBEICHHUSI
OK 7 Co1eicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH CPEIbL,
pecypcocOepeReHII0, MPUMEHATh 3HaHUsI 00 U3MEHEHUH KIMMAaTa,
IPUHLIUIIBI OEPEXIUBOTO MPOU3BOICTBA, YPPEKTUBHO IEHCTBOBAThH B
YpE3BbIYANHBIX CUTYALHIX
OK 8 Hcnonb3oBaTh cpeactBa (U3UMYECKOW KyJIbTYpbl JUIsl COXPaHEHUsS U
YKpEeIIEHUs 3/I0pOBbs B Ipoliecce Npo(hecCHOHATBHON NeATENbHOCTH U
noJjJiepKaHusi HE0OX0AUMOT0 YPOBHsI (PM3MUECKON MOATOTOBICHHOCTH
OK 9 | Ilonas3oBaThcs npodecCuoHaIbHON JOKYMEHTAUEH Ha
roCyJapCTBEHHOM M MHOCTPAHHOM SI3BIKaX.

U NMPo(ecCHOHATbHbIE KOMIICTEHIIMH:

KO}I HaumenoBanue BUAO0B 1€ATCJIbHOCTH U l'[pO(l)eCCI/IOHaJ'IbeIX KOMHeTeHHI/Iﬁ
B/ 2 Benenne OyxraaTepckoro yuera ICTOYHUKOB (POPMUPOBAHUS aKTUBOB,
BBITIOJIHEHHE PAa0OT MO MHBEHTAPHU3alMK AKTUBOB U (PMHAHCOBBIX
0053aTEIbCTB OPraHU3aALNH
[IK2.6 | OcymectBiarh cO0p HHPOPMALIUU O IEATETLHOCTH O0BEKTA
BHYTPEHHET0 KOHTPOJIS 1O BBIITOJIHEHUIO TPeOOBaHUM PaBOBON U
HOPMAaTUBHOM 0a3bl U BHYTPEHHHUX PETIaMEHTOB




Pe3ynpraTaMu OCBOEHHMS NPOrpaMMbl YYEOHOW IUCHHUILIMHBI O0YYaroIUMHUCS
ABJISIIOTCS:
JIMYHOCTHBIE Pe3YJILTATHI

I'pasicoanckoe éocnumanue:
— ¢(hOpPMUPOBAHHOCTh TPAXKJAHCKOM MO3UIMU OOYyYaloOUIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJ€HAa POCCUHCKOro OOLIECTBa;
—  [pPUHATHE  TPAAULMOHHBIX  OOIIEYETOBEYECKUX  TYMAHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;
— TOTOBHOCTb BECTH COBMECTHYIO [EATEIIBHOCTh B HWHTEpPECAX TIPAXKIAHCKOTO
o0miecTBa, ydyacTBOBaTh B CAaMOYIPaBICHMM B IIKOJE€ M JIE€TCKO-IOHOIIECKUX
OpraHHU3alusIX;
— YMEHHE B3aHMOJEUCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSAMU U Ha3HAUYCHUEM;
— TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM JAEATEIBbHOCTH.

Ilampuomuueckoe éocnumanue:
— c(OPMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UACHTUYHOCTH, NaTPUOTU3MA;
— ILIEHHOCTHOE OTHOILIEHHUE K I'OCYIapCTBEHHBIM CHUMBOJIAM; JOCTMXKEHHUsIM Poccun B
(U3KKE U TEXHUKE.

/lyxoeno-npaécmeennoe eocnumanue:
— c(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBE/ICHUS;
— CIOCOOHOCTh OLIEHMBaTh CHUTyallMI0 W MPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTU YYEHOT0;
— OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYIyILETO.

Acmemuueckoe gocnumanue:
— DOCTETMYECKOE OTHOUIEHHWE K MHPY, BKIIOYAas 3CTETUKY HAyYHOI'O TBOPYECTBA,
MpUCYIIETo PU3NYECKON HAyKe.

Tpyooeoe éocnumanue:
— HUHTepec K pa3iuyHbIM cdepaM NpodecCHOHAIbHOU NEATEIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKOW M TEXHUKOH, yMEHHE COBEpPILIATh OCO3HAHHBIN BBIOOp OyaylIeit
npodeccuu U peann3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;
— TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M cCaMO00pa30oBaHUIO B 00JacTH (pU3UKH
Ha MPOTSHKEHUH BCEH KU3HMU.

JKonozuueckoe socnumanue:
— c(OPMHUPOBAHHOCTH 3KOJOTHUUECKON KYJIbTYpPbl, OCO3HAHUE TJI00ANIBHOIO XapakTepa
HKOJIOTMYECKUX TIPOOIIEM;
— IUIAHUPOBAHUE M OCYIIECTBICHUE JEUCTBUI B OKPYXKAIOLIEH CpeAe Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;
— PpACLIMPEHHUE OIIbITA JIEATEIBHOCTH JKOJIOIMYECKOW HAIIPABJICEHHOCTHM HAa OCHOBE
MMEIOIINXCA 3HAaHUH 10 (PU3HMKe.

Ilennocmu nayunozo nosnanus:
— Cc(pOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HYECKON HAYKH;



— OCO3HAHWE IEHHOCTH HAYYHOW NEATEeIbHOCTH, TOTOBHOCTH B TIPOIECCE HM3yUCHUS
GU3MKA  OCYHIECTBJISATH  MPOEKTHYIO M HCCIEAOBATENbCKYI  JI€ITEIbHOCTh
WHIUBUyJIBHO U B TPYIIIIE.

B mporecce MOCTMKEHHS JMYHOCTHBIX PpE3YJbTATOB OCBOCHHS IPOrPAMMBI
cpeaHero oOmiero oOpazoBaHus MO (U3MKE Yy OOYYalOIIUXCS COBEPIICHCTBYETCS
IMOYUOHANbHBIU UHMEIeKN, TIPEATNIoNAratonuil chOPMUPOBAHHOCTE:

— CamMOoCO3HaHUsl, BKIIOYAIOUIETO0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBLHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHATBHON cepbl, OBITh
YBEpPEHHBIM B cebe;

— camope2ynuposanus, BKIIOYAIONIETO0 CaMOKOHTPOIIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TOBEJICHUE, CIIOCOOHOCTD aJalITUPOBATHCS K SMOITMOHAITBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— GHYmMpeHHell MOmueayuy, BKIIOUYAIONIEH CTpeMIIeHHE K JOCTHKCHUIO LIETU U
ycnexy, OINTHMHU3M, HWHUIMATUBHOCTb, YMEHHE JCHCTBOBaTh, HCXOJd U3 CBOMX
BO3MOKHOCTEH;

— 2Mnamuu, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOILIMOHAIBLHOE COCTOSHUE
JPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUH OOIIECHHUS, CTOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHMUIO;

— COYUANbHBIX HABLIKOG, BKIIIOUAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIEHUS C
JIPYTUMU JTIOJbMU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTh KOH(PIUKTHI.

MeTaHDeHMeTHLIe PE3VJAbTATHI

YHuBepcajbHbIe TO3HABATE/IbHbIE JeHCTBUS

Bbazoevie nocuueckue oeiicmeus:

—  caMOCTOATEeNIbHO  (OpMYJMpPOBATH M  aKTyalIM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— ONpeneNsaTh IeIu JeSTeIbHOCTH, 3aJaBaTh IlapaMeTpbl U KPUTEPUH UX
JIOCTHKCHHUS

— BBISIBJISATh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX;

— paspabarpiBaTh IUIaH PEIICHHUS MPOOJEMBI ¢ YY4ETOM aHaIM3a HMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

— BHOCHUTbH KOPPEKTHUBBI B JICSATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;

— KOOPJAMHHUPOBATH U BBIIIOIHATH pa0OTY B YCIIOBHUSIX PEaIbHOT'0, BUPTYAJIbHOT'O H
KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,

— pa3BUBATh KPEATUBHOE MBIIIJIEHUE MIPU PEIICHUHN KU3ZHEHHBIX MPOOIeM.

Bba3zoevie uccneoosamennvckue oeiucmeusn:

— BJIQJICTh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUEBBIMU TMOHATUSMU U METOJaMU
busznvecKoil HayKH;

— BJAJETh HAaBbIKAMU Y4YEOHO-HCCIIEIOBATEIHLCKOU U MTPOEKTHOM JIEITEIIbHOCTH B
obmact (PHU3MKH; CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITOMCKY
METOJIOB pelieHus 3aad (U3UYECKOT0 COJICpXKAHUs, NPUMEHEHUIO Pa3InYHbIX
METOJIOB IMO3HAHUS;



— BJAJETh BHJAAMH JIEITEIBHOCTM 1O TOJYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETALMN, TPEOOPAa30BAHUIO U IIPUMEHEHUIO B PA3IMUHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE ITPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

—  BBIIBJISITH IIPUYMHHO-CJIEICTBEHHbIE CBA3M U AaKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HaXOAUTh apryMEHThl JJIs JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

— aHaJM3UPOBATH MOJIYYEHHBIE B XO/€ PELICHMS 33aUl PE3yJIbTaThl, KpUTUUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIOBHSIX;

— cTaBUTh W (GOPMYJIMPOBATh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOM
JESTEIbHOCTH, B TOM YHCII€ IPU U3yUYEHUH (PU3UKHU;

— JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

— yMeTh NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTHYECKYID  00JaCTh
KU3HEESITEIbHOCTH;

— YMETbh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 001acTel;

— BBIJIBUraTh HOBBIE UJIEH, NMpejlaraTb OpUrMHaIbHbIE MOAXOAbl U PEIIECHHUS; CTABUTh
po0JIeMBbI U 3a/1a4M, JOMYCKAOLME aIbTePHATUBHbBIE PELICHMUSL.

Paboma c ungpopmaueit:

— BJIAJIETh HaBBIKAMHM MOJYYEHHUS] HHPOpMAIMH (PUIUYECKOTO COACPKAHUSI U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATh IOMCK, aHaJu3,
CHUCTEeMATHU3allMI0 W MHTEPOpPETalui0 HHPOpPMAIMU pa3IUYHbIX BUAOB U (opm
IpeJICTaBICHMUS;

— OLIEHUBATh IOCTOBEPHOCTh MH(POPMALUY;

— HCIIOJIB30BaTh CpecTBa MH(GOPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN B
pPEIIEHUH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX UM  OPraHU3alMOHHBIX 3aJad C
coONoIeHneM TpeOOBaHWII  IPrOHOMHUKHM, TEXHHUKHM O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OPMaLMOHHON
0e30I1aCHOCTH;

— C03/1aBaTh TEKCThl (PU3NYECKOT0 COJEp)KaHUS B Pa3jIMYHbIX (opmarax c y4ETOM
Ha3HauYeHUsT MHPOPMALMM M 1IEJIEBOM ayJAMTOPUM, BBIOMpass ONTUMAIbHYIO (GopMy
IIPEACTABJICHNS U BU3YyaIU3aLlUN.

YHuBepcajbHble KOMMYHHKATUBHbIE JeCTBUS

Obwenue:
— OCYILECTBJIATH OOIIIEHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU AEATEILHOCTH;
— pacmo3HaBaTh MPEANOCHUIKHA KOH(PIUKTHBIX CUTyaIlui U CMATYaTh KOH(QIUKTHI,
— pa3BEéPHYTO U JOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

Coemecmuasn oeamenbHOCMb:
— MOHUMATh U UCIO0JIb30BATh MPEUMYIIIECTBA KOMAHAHOW Y UHAUBUIYaIbHON PabOTHI;
— BBIOMpPATh TEMATUKY U METOJbI COBMECTHBIX NEHCTBUH C YUETOM OOLIUX MHTEPECOB
1 BO3MOXKHOCTEH Ka)KJI0TO YieHa KOJJICKTHBA;
— NPUHUMAThH 1IEJIM COBMECTHOM JEATEIHbHOCTH, OPTaHU30BLIBATh U KOOPJAUHUPOBATH
JIEHUCTBUSL O €€ JOCTH)KCHHIO: COCTaBIIAThH IUIAH JCHCTBHUH, pacrpenersTh POoJu C
y4€TOM MHEHUM YYaCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;
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— OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa W KAXKIOTO yYaCTHHKA KOMAaHABI B OOIIMIA
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

— TpejyiaraTb HOBBIE MPOEKThI, OLEHMBATh WJEU C T[O3UIUU HOBU3HBI,
OpPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

— OCYIIECTBJIATh MO3UTUBHOE CTPATETUUECKOE TMOBEJICHHUE B PA3IMYHBIX CUTYyaIUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, ObITh MHUITHATHBHBIM.

YHuBepcaJibHbI€ PeryisiTUBHbIE 1eHCTBUS
Camoopzanuzauus:
— CaMOCTOSITEJIbHO OCYILECTBIISITh TO3HABATEIBHYIO JIESITEIBHOCTh B 00J1aCTH (PUBUKHU
¥ aCTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;
— CaMOCTOSITEILHO COCTABJIATH IUIAH PEIICHUS PAcu€THBIX M KAYECTBEHHBIX 3ajad,
IJAH BBIMOJHEHUS MPAKTUUYECKOM padoThl € YYETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHU;
— J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
— pacuupsaTh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTCHUM;
— JleTlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEILICHHUE;
— OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
— cmoco0cTBOBAaTh (DOPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW 3PyIUIMA B 00IaCTH
(U3UKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIM YPOBEHb.
Camokonmponys:
— JaBaThb OIIEHKY HOBBIM CHUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM;
— BJIaJICTh HABBIKAMH TO3HABATEILHON pe(IIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM; MCIOJIb30BAThH
npuémbl pedIeKcuu 1Jisl OLIEHKU CUTYallNH, BELIOOpA BEPHOT'O PEIICHUS;
— YMETbh OIIEHUBAaTh PUCKU U CBOEBPEMEHHO MIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;
Ipunamue cevs u opyzux:
— MPUHUMATH ce0s, TOHUMAsi CBOM HEJAOCTATKH U IOCTOUHCTBA;
— IPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3YIbTAaTOB ACATEIbHOCTH;
— TMpU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

IIpeaMeTHbIE PE3YJIbTATHI

— TOHHUMAaTh pOJIb (PU3UKU B SKOHOMHYECKOH, TEXHOJIOTMYECKOM, 3KOJIOTHYECKOM,
COLIMAJIBHOM W 3THUYECKON cdepax AesATEIbHOCTH YEIOBEKa; POJib U MECTO (PU3UKHU B
COBPEMEHHOW HAYYHOM KapTHHE MUPA; 3HAYEHUE OMMUCATEIBbHON, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM U IPOrHOCTUYECKOM (YHKIMM (PU3NUYECKOH TEOPUM — MEXaHMKH,
MOJIEKYJIAPHON (PU3MKH, TEPMOJUHAMUKH, AJIEKTPOJMHAMUKH, CHEUUATBHOU TEOpUHU
OTHOCUTEJILHOCTH, KBaHTOBOW (DM3MKU; POJb (PU3NUECKOW TEOpUU B (POPMUPOBAHUU
NpeACTaBICHU O (PU3MYECKOW KapTUHE MHUpPA; MECTO (PU3MUYECKOW KapTHUHBI MHUpA B
o0I1IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;

— pasnuyarh yCIOBUS IPUMEHHUMOCTH Mojesed (U3MUECKUX Tel U IMPOLECCOB
(sBNEHUI): UHEpIMAIbHAs CUCTEMa OTCUYETa, aOCOMIOTHO TBEPAOE TEJIO, MaTepUaIbHasI
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TOYKAa, PAaBHOYCKOPEHHOE JIB)KEHHE, CBOOOJHOE TNaJeHHE, a0COJIOTHO yIpyras
nepopmarusi, abCONIOTHO YIPyroe M aOCOJIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJAEIU
ra3a, *XMJKOCTH U TBEPAOro (KpUCTANIMYECKOrO) TeJa, WACAIbHBIA ra3, TOYEHHbIN
3apsii, OJHOPOJHOE JJIEKTPUYECKOE TIOJIE W OJHOPOJHOE MAarHUTHOE 110U,
rapMOHUYECKHE KoJIeOaHUs, MAaTeMaTUYECKUM MasTHUK, WICANbHBIA MNPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, HACANbHBIN KOJeOaTenbHbI KOHTYP, TOHKAs JINH34;

MOZIEJIeN aTOMa, aTOMHOTO sJipa ¥ KBAHTOBOW MOJEJIU CBETA,

— pasnuyaTth ycioBHS (TPaHUIBI, 00JIACTH) MPUMEHHMOCTH (U3MYECKUX 3aKOHOB,
NOHMMATh BCEOOIMH XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
WCIIOJIb30BAHNUsI YACTHBIX 3AKOHOB;

— aHaJM3UpOBATh U OOBICHATH MEXaHUYECKHE MPOLECChl U SBJICHMS, HCIOJIb3Ys
OCHOBHBIC TIOJIO)KEHHMSI M 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
ABUKEHUSI, (HOPMYJIBI KUHEMATHKH PaBHOYCKOPEHHOIO JBIIKEHHUA, MpeoOpa3oBaHUs
I"anuies 11t CKOPOCTH U IIEpEMELEHHUs], 3aKOHBI HbI0TOHA, IPUHLIUIT OTHOCUTEIIBHOCTH
'anunesi, 3aKOH BCEMUPHOTO TATOTEHHUs, 3aKOHBl COXPAHEHHsS UMIIyJbCa H
MEXaHUYECKON SHEpruu, CBsA3b pabOThl CUJIBI C UBMEHEHHEM MEXaHUYeCKOM SHEepruu,
YCIIOBHSI pPAaBHOBECHS TBEPAOro Tena); NPU 3TOM HCIOIb30BaTh MaTeMaTHYECKOe
BBIpQXCHHE 3aKOHOB, YKa3blBaTh YCJIOBUSA NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpa3oBanuil ['anuiies, BTOPOro M TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB
COXPAHEHUS UMITYJIbCA U MEXAHUYECKOM IHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

— aHaAJIM3UPOBATh U OOBSCHATDH TEIJIOBBIC MPOLIECCHI U SBJICHUS, UCIIOb3Ysl OCHOBHBIE
nonoxenuss MKT u 3aKkoHbl MOJEKYISpHOW (U3MKA M TEPMOJMHAMUKHU (CBSI3b
JaBJICHUA UICATBHOTO Ta3a CO CPEIHEN KHHETUYECKOM SHEPTUEH TEINIOBOTO IBHKEHHUS
M KOHLEHTPAMEN €ro MOJEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEU
KMHETUYECKOW DHEPrued TEIUIOBOIO JBWKEHUS €r0 4YacTHL, CBSA3b JABJICHHS
UJCAIBHOIO Tra3a ¢ KOHLEHTPALMEHM MOJIEKYJ U €ro TEeMIIEpaTypou, YpaBHEHHUE
MenneneeBa—Knanelipona, mnepBblii 3aKOH TEPMOAWHAMHKHM, 3aKOH COXPaHEHUs
DHEPrHUM B TEIUIOBBIX IIPOLECCax); IPU O3TOM HCIOJIb30BATh MAaTEMaTUYECKOE
BBIPAXEHNE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHHMOCTH ypaBHEHUs MeHnaeneeBa—
Knaneiipona;

— aHaJIM3UpOBaThb M OOBICHATH JIIEKTPUUYECKHE SBJICHMS, MCIIONb3Ysl OCHOBHBIE
MOJIOKEHUS U 3aKOHBI JIEKTPOJIUHAMUKH (3aKOH COXPAHEHHMSI SJIEKTPUUYECKOTO 3apsija,
3aKk0oH KyJioHa, TOTEHIUAIBHOCTD 3JIEKTPOCTATUYECKOTO OIS, IPUHLIUII CYIIEPIIO3ULIUN
AIEKTPUYECKUX IOJIEH, IIPU 3TOM yKa3blBas YCIOBHs IPUMEHUMOCTH 3akoHa Kyiiona; a
TaK)K€ NPAKTUYECKH BaXKHbIE COOTHOLICHMS: 3aKOHbI OMa I ydacTKa LEemu U IS
3aMKHYTOM 3JIeKTpUUecKoi 1emnu, 3akoH Jxoyns—Ilenna, npasuna Kupxroda, 3aKoHbl
®dapazes 111 JIEKTPOIIN3a);

— AQHAJM3UPOBATHh U OOBACHATH INEKTPOMArHUTHBIE MPOLIECCHI U SIBICHUS, UCIIOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI DJJEKTPOAUHAMHMKHA U CIIEHUAIBHOM TEOPHUH
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHHUs JJIEKTPUUYECKOro 3apsjaa, cuina Ammnepa, cuia
JlopeHia, 3aKOH »BJIEKTPOMArHUTHOM WHAYKIMH, npaBwio Jlenua, cBa3p OC
CAaMOMHIYKIIMH B DJIEMEHTE IEKTPUYECKOMN LIETIH CO CKOPOCTBIO N3MEHEHUS CUIIBI TOKA,
MOCTYJIATHI CIIELUAIbHOW TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);
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— aHAIM3UPOBATh W OOBSCHATH KBAaHTOBBIC TPOIECCH W SIBICHUS, HCIOJIB3YS
MOJIO’KEHUST KBaHTOBOM (Gu3ukH (ypaBHeHHE DHHINTeNHHA 17151 hoTodddeKTa, mepBhIi U
BTOPOW MocTysatel bopa, mpuHUMN cOOTHOIIEHUs HeomnpenenéHHocren I'eiizenOepra,
3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAacCOBOI'O YMCEJ M DHEPIHH B SICPHBIX PEAKIMSIX,
3aKOH PaJInOaKTUBHOTO pacraia);

— ONHUCHIBaTh (U3MYECKHME TPOIECCHl H  SIBICHUS, HWCIOJIb3YyS BEITUUYUHBI:
nepeMenieHne, CKOPoCTb, YCKOPEHUE, UMITYJIbC TeJa U CHCTEMbl Tell, CHUJIa, MOMEHT
CWJIBbI, JABJICHUE, TOTCHIMAIbHAS JHEPTUs, KUHETHUYECKAas SHEPTHs, MeEXaHWYecKas
sHEprus, padoTa CHUJIBL, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSDKECTH, CHIIa
YOPYTOCTH, CHJIa TPEHUS, MOIITHOCTh, YHEPTUS B3aMMOJICUCTBHS Tena ¢ 3eMiIéid BOIU3H
e€ TMOBEPXHOCTU, DHEPTrHsl YIPYyrou aedopmarvil MPY>KUHBI; KOJIWYECTBO TEILIOTHI,
abCoNIOTHAsl TeMIiiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSI IHEpPrus
U7eabHOrO OJHOATOMHOIO Ta3a, paboTa UIealbHOIro ra3a, OTHOCUTENbHAS BIAXHOCTh
Bo3nyxa, KIIJI wuameanbHOro  TEMJIOBOTO  JIBUTATeNsl;  DJIEKTPUUECKOE  TOJIE,
HaMpPSKEHHOCTD JJIEKTPUICCKOTO TIOJIS, HANMPSHKEHHOCTD OISl TOYSYHOTO 3apsiaa WA
3apsHKEHHOTO IIapa B BaKyyMe M B JIMAJICKTPUKE, MOTEHIMAN AJIEKTPOCTATUYECKOTO
MOJIsI, Pa3HOCTh TMOTEHIMAIOB, AJIEKTPOJBIDKYINAs CHUJIa, CHJIa TOKa, HaMpsDKEHUE,
MOIIIHOCTh TOKa, 3JIEKTpUYECKas EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTHBIICHUE
y4acTKa LENHU C TOCIEAOBATeIbHBIM M MapajljIeIbHbIM COEJUHEHUEM PE3UCTOPOB,
DHEPTUsl DJACKTPUYECKOTO TOJs KOHJEHCATOpa, WHIYKIHUS MArHUTHOTO  TIOJIS,
MarHuTHBIM TOTOK, cuila AwMIepa, HWHIYKTUBHOCTb, OJJICKTPOABMXKYIAs CHUJIA
CAaMOWHIYKIIMHM, DHEPrUsi MarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, PEISTUBHCTCKUI
UMITYJIbC, TIOJIHASI PHEPTHUS, SHEPTHS MOKOSA CBOOOTHOW YACTHIIBI, SHEPTHS U MUMITYJIbC
¢dboTOHA, MAaCCOBOE YUCIIO | 3apsl SAPa, SHEPTUS CBSI3U S/IPa;

— OOBSICHATH OCOOEHHOCTH TPOTEKAHUS (PUINUECKUX SBICHUN: MEXaHUYIECKOE
IBWOKEHUE, TEIJIOBOE JBMKEHUE 4YaCTHUI[ BEIIeCcTBa, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOe nBIKeHHE, Tudy3us, ucnapeHne, KUIMeHNE W KOHICHCAINS, TIaBJICHNE
M KpPUCTAIM3ALMs,  HANpPABJICHHOCTb  TEIUIONEpeNaud,  dJIEKTpU3alus  Tell,
OKBUIIOTCHIIMAIIBHOCTh TTOBEPXHOCTH 3apsOKEHHOTO IPOBOJIHMKA; JJICKTPOMArHUTHAs
WHYKIMS, CAMOUHIYKIIHSI, PE30HAHC, MHTEPPEPECHIINSA BOJTH, AUMPAKIIUS, AUCTICPCHUS,
MOJTHOE BHYTPEHHEE oTpaxkeHue, GpotoanekTpudeckuii 3¢dext (hororddexr), anpda- u
OeTa-pacniazpl saep, raMMa-u3IydeHue sijep; GU3NYeCKue MPHUHIIUIBI CIIEKTPATEHOTO
aHanu3a u padoThI Ja3epa;

— OmIpeneNsATh HAPaBJICHUE WHIYKIIMU MAarHUTHOTO TIOJIS TIPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

— CTpPOWUTh HU300pa)kK€HHE, CO3/JaBaeMO€ IUIOCKMM 3€pKajoM, TOHKOW JMH30M, U
PaCCUHMTHIBATH €TO XaPAKTCPUCTUKH,

— MPUMEHSATHh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHUE MTOHSATHUS, TEOPUH U 3aKOHBI JJIs
aHanu3a u 00bSICHEHUS (PU3UYECKUX MPOIIECCOB, MPOUCXOAAIINX B 3BE31aX, B 3BE3THBIX
CUCTEMaX, B MEKTaJTaKTUYECKON cpejie; ABMIKEHUs HEOECHBIX TeJ, dBOJIOLUUU 3BE3M U
Bcenennou;

— MPOBOJUTH UCCIACAOBAHNE 3aBUCUMOCTH OJHOU (DM3NUYECKOM BEIIMUMHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHUM: TMpPU HSTOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBaTh PE3YyJbTAThl TOJYYCHHONW 3aBUCUMOCTH (DU3UYCCKUX BEIUYMH B BHJIC
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rpadukoB ¢ y4€TOM aOCONFIOTHBIX TOTPEITHOCTEH HW3MEpPEHUH, JeNlaTh BBIBOJBI TIO
pe3yibTaTaM MCCIeI0BaHuUs;

— TMPOBOJUTH KOCBEHHbIE HM3MEPEHUS (PU3MYECKUX BEJIUYUH; MPU STOM BHIOUPATh
ONTHUMAJIbHBIA METOJ HM3MEpPEHHUs, OICHUBAaTh aOCONIOTHBIE U OTHOCHUTEIIbHbBIC
MOTPEIIHOCTH MPSIMBIX KOCBEHHBIX U3MEPEHMUI;

— TMOPOBOJUTH ONBITHI IO TMPOBEPKE NPEMJIOKEHHOW THUIOTE3bl: IUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJIyYCHHbIE
pPEe3yIbTAThl U JEJaTh BHIBOJI O CTaTyCe NPEAJIOAKEHHON TUIIOTE3bL;

— OIKCHIBATh METO/IBI MOJIYYSHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

— coOuroaaTh npasuiia 0€30MacHOro TpyJa IpHU MPOBEACHUM HUCCIEAOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, MPAKTHKyMa M Yy4eOHO-HCCIIeOBATEIHCKON MPOSKTHOU
JESTENbHOCTH C HCIOJb30BAHUEM HW3MEPUTENIbHBIX YCTPOMCTB U JaOOPaTOPHOIO
000pyIOBAHUS;

— peliath pacy€THhBIC 337aud C SIBHO 3aJlaHHOM W HESIBHO 3aJaHHOM (U3MUYECKOU
MO/IEJIbIO: HA OCHOBAHUM aHaju3a YCIOBHUS 0OOCHOBBIBATH BHIOOP (PU3NUECKON MOJEIH,
OTBEYAIONICH TPEOOBAHUAM 3a7a4U, TPUMEHITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJNaThl (PU3MYECKUX TEOPUM TPU HCHOJB30BAHUM MaTEMAaTUYECKUX METOJ/OB
peumieHust 3aj1ad, MOPOBOJAUTH PACUYETHI HA OCHOBAaHMU HMEIOLIUXCSA JIaHHBIX,
aHAIM3UPOBATh PE3YNbTaThl W KOPPEKTUPOBATh METOAbl pPEHICHUS C Yy4ETOM
MOJIYYEHHBIX PE3YJIbTaTOB;

— pemaTh KayeCTBEHHBbIC 3a7aud, TpeOylolue NPUMEHEHHUs 3HAaHUW W3 Pa3HbIX
pa3iesioB MIKOJIBHOTO Kypca (PU3MKK, a TakKe HWHTErpaluud 3HAaHUN U3 JpYyrux
MPEIMETOB E€CTECTBEHHOHAYYHOI'O0 IIMKJA: BBICTPAMBATh JIOTMYECKYIO IEMOYKY
pacCy’>XKJI€HU C OMOpod Ha HW3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJICHHS;

— UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MJII OOBSICHEHHUS OCHOBHBIX IPHUHIIMIIOB
paboThl WM3MEPUTEIBHBIX MNPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTHYECKUX
MPOIIECCOB;

— TMPUBOJUTH TPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTUM;

— aHaIM3UpoBaTh U OIEHUBATh TMOCJHEACTBUSI OBITOBOM U MPOU3BOJICTBEHHOU
JESTEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOW C (PU3WYECKUMH TMPOIECCaMH, C TO3UIUN
AKOJIOTMYECKOMN 0e30MacHOCTH, peICTaBICHUN 0 panMoHaIIbHOM
MPUPOIOIOIL30BaHUU, a TaKKe Pa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUN HAyKu H
TEXHOJIOTUM JIJIsl JaTbHEHIIEero pa3BUTHS YEJIOBEUECKOTO OOIIECTRA;

— TPUMEHATH pa3iuyHble CIocoObl paboThl ¢ uHpoOpManuerdn (HU3NUIECKOTro
COJIepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX WH(MOPMAIIMOHHBIX TEXHOJIOTHM: NpHU
TOM HCIOJb30BaTh COBPEMEHHbIE HH(MOPMALMOHHBIE TEXHOJOIMM JUIsl [IOMCKA,
nepepaboTKi ¥ TPEABABICHHS Yy4eOHOW W HAYYHO-TIOMYJSIpHONW HMHQpOpMAIUH,
CTPYKTYpPUPOBaHUS M HHTEpHpeTanud HHGOPMAIUU, TOJYYEHHOW U3 Pa3IuyHbIX
HMCTOYHUKOB; KPUTUYECKUA aHATU3UPOBATH MOIydaeMyr0 WH(OPMAIUIO U OIICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaKk W Ha OCHOBE aHalIu3a
MCTOYHHKA UH(OpMALIVH;
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— TpPOSBIATH OpPraHU3AlMOHHBIE W TI03HABATEIbHBIE YMEHHUS CaMOCTOSATEIHHOTO
npuoOpeTeHusT HOBBIX 3HAHWH B MPOIECCE BBIMOJIHEHUS MPOEKTHBIX M y4eOHO-
UCCJIEI0BATENIbCKUX paboT; paboTaTh B TIpyNNe C HMCHOJHEHHUEM pa3JIMYHBIX
COLIMAJIbHBIX pOJIEH, IUIAHUPOBAaTh pPaOOTy TIpPyHNbl, PALUOHAIBHO PaCHpPENEATh
AESITeIbHOCTh B HECTAaHAAPTHBIX CUTYaIUsAX, aJleKBaTHO OIEHUBATH BKIAJ KaXKIIOTO M3
YYaCTHUKOB I'PYTIbI B PELLICHUE pacCMaTpUBaeMOil MpOOIEMBI;

— TpOSBIATH MOTUBAIMI0 K Oyaymed NpodeccHOHaTbHON AEATENIbHOCTH TI0
CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIs.
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2. CTpyKTYypa ¥ coepKaHue Y4eO0H IMCUUIIIMHBI

2.1. O0béM y4yeOHOM TUCHUIIMHBI U BUAbI Y4eOHOH padoThI

Bup yueOHo# padoThl O0bém B yacax

O01béMm o0pa3zoBaTeIbHOM MPOrpaMMbl 108

yueOHOM TMCUMILINHBI

B T 4 B (OpME MPAKTHIECKOU IMOATOTOBKH 0

U o61tero oonéma:

TEOPETHUECKOE 00yUeHUe 92
MPAKTUYECKUE 3aHATHS 16
camocTosTeNbHas paboTa 0
KOHCYJIbTaIlH 0
IIpome:kyTouHas arrectauusi B popme 0

AU pepeHHPOBAHHOIO 324€Ta
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Conep:xkanue y4eOHONH TUCHUILIAHBI

Konpbl
KOMIICTCH-
Oo0bem B 10701
yacax/B ToM | (popmupo-
yucjie B BaHHUIO
Haumenonanme Copaepxxanue yueOHOro MaTepuaJa, 1adopaTtopHbie padoThbl U IPAKTHYECKHE 3aHATHS, dopme KOTOPBIX
PAsAETOB HTEM | ¢qyocTosITeILHAS PaGOTa 06y UAKOIIHXCS, KypcoBasi pa6oTa (NPOeKT) (eC/IH IPeLycMOTPEHbI) npaKTH4e- | cmocoGeT-
CKOM ByeT
MOATOTOBKH | 3JIEMEHT
MPOrpaMM-
MBI
Paznen 1 Hay4Hblii METO O3HAHKS PHPOILI.

Beenenne @uszuka —Hayka o npupoze. HaydHeli MeTON NO3HAHMS M METOABI HCCIIEIOBAHMS OK 1
bu3nYecKux SBICHUM. OKCHEPUMEHT M TEopus B TMPOLEcce IMMO3HAHUS MPUPOIBL OK 2
Habntonenune u skxcriepumMeHT B ¢usuke. CrnocoObl u3MepeHusi (PU3MYECKUX BEIUYUH OK 3
(anasioroBeie W TM(GPOBBIE H3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIC JTATYUKOBHIC OK 4
cuctembl). Ilorpemnoctn  u3MepeHud  Quanueckux  BeaMuuH  (abcodtoTHas U 2/0 OK 5
OTHOcUTEeNbHasA). MogenupoBanue (GU3HYECKUX SBICHUW M MPOIECCOB (MaTepHabHAs OK 6
TOYKa, a0COJIFOTHO TBEPAOE TEJ0, UcalbHas KUJIKOCTb, U/I€ANIbHBIN ra3, TOUYCUHBIN 3apsik). OK 7
I'mnore3a. dusnyeckuil 3aK0H, TPaHULBI €ro npuMeHnMocT. dusnueckas teopus. Ponps u OK 8
MecTo (hU3uku B POPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHPA, B MPAKTUYECKON OK 9
JEATEIbHOCTH JIFOAECH I[IK 2.1

Pa3nen 2 12/0

MexaHuka
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Mexanunueckoe 1BHkeHHE. OTHOCUTENBHOCTh MEXaHNYECKOTO JBMKeHusA. Crucrema
orcuéra. [Ipsimas u oOpaTHas 3aaun MexaHUKH. Paguyc-BeKTOp MaTepralbHOM TOUKH, €T0
IIPOEKIUHU HA OCH cUCTEeMbI KoopauHat. Tpaektopus. [lepemenienne, ckopocTs (cpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MATEPUAIIbHON TOYKH, UX IPOEKIIUNA HA OCH
cucteMbl KoopauHar. Cl0KeHHe NEPEMEIIEHUI U CII0KEHUE CKOpocTel. PaBHOMEpHOE 1
PaBHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE. 3aBUCUMOCTh KOOPANHAT, CKOPOCTH,

YCKOPEHHUSI U IyTH MaTePUAIbHON TOUYKH OT BpeMeHH U ux rpaduku. CBoOOOIHOE MajCHHUE. OK 1
YckopeHnue cBOOOAHOTO NaieHus. J{BI>KeHre Tenna, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY. OK 2
3aBUCHUMOCTh KOOPIMHAT, CKOPOCTH M YCKOPEHUSI MaTEPUAIBHOW TOYKHA OT BPEMEHU U UX OK 3
rpaduku. KpuBonuHeiiHoe nBrxeHue. [[BuxkeHrne MaTepruanbHOW TOUYKH MO OKPY>KHOCTH. OK 4
Tema 1. VYrnoBas u nuHeHas ckopoctb. [lepuoa u yactora obpamenus. LlenTpocTpemMuTenbHoe 40 OK'5
Kunemaruka. | (HopMasibHOE), KacaTeabHOE (TAHTCHIIMAIBHOE) U TIOJHOE YCKOPEHHE MaTePHaIbHOM TOYKH. OK 6
JleMoHCTpanumn OK 7
1. Monenb cuctemMbl OTCUETA, UIUTKOCTPALIUS KUHEMATUHYECKUX XapaKTEPUCTUK JIBHKEHUS. OK 8
2. CriocoOBbI ucciieJOBaHUS IBUKEHU. OK 9
3. MmocTpatus NpeaeiabHoro nepexo1a u i3MEpeHNne MrHOBEHHOM CKOPOCTH. IIK 2.1
4. ITpeoOpazoBaHue IBUKEHUHN C UCIIOJIL30BAaHUEM MEXaHU3MOB.
5. IlageHue Ten B BO3AYXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.
6. Habmtonenue aBuxeHUs Tesna, OpOIIEHHOT0 MO/l YIIOM K TOPU30HTY U TOPU3OHTAIBHO.
7. HanipaBneHnue CKOpOCTHU MPU ABUKEHHUH IO OKPYKHOCTH.
8. CpaBHEHHE MYTEW, TPACKTOPHIL, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ TEJa B Pa3HBIX
CUCTEMAX OTCYETA.
Tema 2 IlepBeii  3axkoH  HeroroHa.  HMHepuumaneHble  cucreMbl — orcuéra.  [IpuHuumn OK 1
Aunamuka | grgocurensHOCTH [ammtes. HenrepuuanbHble CHCTEMBI 0TCUETA (ONpEIeIeHNe, TIPHMEpEI). OK 2
Macca Ttena. Cuna. Ilpunuun cynepno3uinuu cwi. Bropoit 3akon HerlooToHa st 4/0 OK 3
MaTepuanbHOW TOUkH. Tperuii 3akoH HplOTOHAa [ MaTepuanbHBIX TOYEK. 3aKOH OK 4
BceMHUpHOro TsaroteHus. Cuna tskectu. [lepBas kocMuueckas ckopocTb. Cuia ynpyrocT. OK 5
3akoH ['yka. Bec tena. Bec tena, nBukymierocsi ¢ yckopenueMm. Cuina tpenus. Cyxoe OK 6
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TpeHue. Cuiia TpeHus CKOJbXKeHus U cuia TpeHus nokos. Kosddurument tpenus. Cuia OK 7
CONPOTHBJICHUA TIpU JABWKEHHHM Tella B KUAKOCTHM wuinu rase. llocrtynmarenpHoe u OK 8
BpallaTeIbHOE JIBH)KEHHE aOCOJIOTHO TBEPAOro Tena. MOMEHT CHIIbI OTHOCHTEIIBHO OCH OK 9
BpaiieHus. [Ineqo cunbl. YcnoBus paBHOBECUs TBEPAOIO Tea. IIK 2.1
JleMmoHCcTpauuu
1. HaGmronenue ABUKEHUS TEJI B MHEPIIUATBHBIX U HEMHEPIUATHHBIX CUCTEMAaX OTCYETA.
2. ITpyHIUIT OTHOCUTEIBHOCTH.
3. CpaBHEHHUE PABHOJEUCTBYIOIIEH MPUIOKEHHBIX K TEIIy CUJ C MPOU3BEIECHUEM MAacChl
T€JIa Ha €r0 YCKOPEHUE B MHEPLUHUAIBHON CUCTEME OTCUETA.
4. PaBeHCTBO CHUJI, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJICUCTBUS TEIL.
5. HeBecomoCTb.
6. Bec Tena npu yCKOpEHHOM MOIBEME U TaJICHUMU.
7. LleaTpoOEKHBIC MEXaHU3MBL.
8. CpaBHEHHE CHJI TPEHHUSI IOKOS, KAUEHHS U CKOJIbIKECHHSI.
Tema 3 Nmnynec MatepuanbHOM TOYKH, CUCTEMbI MaTE€pUANIbHBIX TOYeK. LleHTp macc cucrtembl
3aKOHBI | \areppanbHEIX TOYeK. TeopeMa O JBMIKEHHH IIEHTPa Macc. VIMITYJIbC CHIIBI M M3MEHEHHE
COXPANCHMA B| 1y ryipca Tema. 3aKOH COXpaHEHHs HMMITYIbca. PeakTHBHOE ABMKeHME. PaGora CHIBL OK1
Mexaie. MomHocTs cuiibl. Kunetnueckas sHeprusi MaTepuaibHON TOUkd. Teopema 00 M3MEHEHUU OK 2
KUHETUYECKON DHEPruy MaTepuabHOM TOYKH. lloTeHnmaneHas sHeprus. [loTeHnumanbHas OK 3
SHEprust ympyro nae@opmMupoBaHHOM mpykuHbL. [loTeHIManbHas »SHeEprus Teiaa B OK 4
OIHOPOJAHOM TpaBUTALMOHHOM Ttosie. [loTeHnumanpHass 3Heprus Tejna B TPAaBUTALMOHHOM 4/0 OK'S
1oJie OJHOPOJIHOTO Iapa (BHYTpU W BHE Iapa). Bropas xocmudeckasi CKOpOCTb. TpeTbs OK 6
KocMUueckast cKopocTb. CBsi3b paOOThl HEMOTEHLUMAIBHBIX CHJI C H3MEHEHUEM OK'7
MEXaHUYECKOM HHEPruM CUCTEMBI TeJI. 3aKOH COXPAHEHUs MEXAaHWYECKOW SHEPIHUH. OK 8
VYrpyrue u Heynpyrue CTOIKHOBEHUSI. IQIE g {

JleMoHCcTpanumn
1. 3akoH coXpaHEHHUs UMITyJIbCa.
2. PeakTUBHOE JIBUKEHHE.
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3. I3mepeHne MOITHOCTH CHUJIBI.

4. I3MeHeHne SHEPrUM TeJa PU COBEPIIEHUN PaOOTBHI.

5. B3aumHbIe TpeBpalIeHns] KHHETUYECKON U NTOTEHIMAIBHOW SHEPTUN IIPU TEUCTBUU HA
TEJIO CHJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

6. CoxpaHeHHe dYHEPTrUuM Ipu CBOOOTHOM MaJCHUH.

PA3JIE]I 3 MouJiekyasipHasi (pU3MKA U TEPMOTHHAMHKA. 16/0
Tema 1 OcHOBHBIE MOJOXKEHUSI MOJIEKYIsIpHO-KuHeTHueckoil Teopun (MKT), ux onbiTHOE
OcnoBbl | o0ocHOBanme. Jnhdy3us. BpoyHoBckoe aBrkeHre. XapakTep JBIKCHUS U
MOJIERYJISIPHO-| B3aMOJICHCTBUS YAaCTHULl BellecTBAa. Moaenu CTpOeHHUs ra30B, KUIAKOCTEN U TBEPIBIX TEN U
KHHETHYeCKOH| 0OBsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOjeleiH. Macca u pa3Mepbl MOJIEKYIT
TeOpHH. (aromoB). KonnuectBo Bemectra. [locTostHHas ABoraapo. TernaoBoe paBHOBECHE.
Temneparypa u cnoco6s! €€ uzmepenus. lllkana remneparyp Llenbcus. Moaens naeaibHOTo OK1
raza B MKT: gacTuiipl raza IBUKyTCS XaOTHYECKHA U HE B3aUMOJIEHCTBYIOT JIPYT C IPYTOM. OK 2
["a3oBbIe 3akoHbI. Y paBHeHHe MeneneeBa—Kianeiipona. AGcosoTHas TeMneparypa OK 3
(mwkana remnepatyp KenbBuna). 3akon [lansrona. M3ompoieccsl B HAEaIbHOM rase ¢ OK4
IOCTOSTHHBIM KOJIMUECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne H30IPOLECCOB: 6 OK'5
n30TepMa, U30Xopa, n3obapa. CBs3b MEXKIYy JaBICHUEM U CPEHEH KHHETUUECKOM YHEpTrUe OK 6
IIOCTYMATEJIBbHOIO TEMJIOBOTO JIBUKEHHSI MOJIEKYJ HJIEAJIbHOTO Ta3a (OCHOBHOE ypaBHEHHE OK'7
MKT wuneansHoro raza). Cs3p abCOIIOTHON TeMIEepaTypbl TEPMOJIUHAMUYECKONU CHUCTEMBbI OK 8
CO CpPEHEN KHHETUYECKOW SHEPTrUEr MOCTYIATENBHOIO TEMIOBOIO IBMKECHUS €€ YACTHUL. IQIE g I

JleMmoHcTpanuu

1. Buaeoposimk ¢ 3auchi0 peanbHOro OpOyHOBCKOTO JIBH>KEHHUS.
2. Tuddy3us KUAKOCTEH.

3. IlputsxeHne MOJEKyJI.

4. Monenu KpUCTaJUINYECKUX PEIIETOK.

5. HabnroaeHue 1 uccie1oBaHue U30IPOLIECCOB.
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Tema 2.
OcHOBBI
TEePMOAUHAMMKY,

Tepmonunamuueckas (Tl) cucrema. 3aganue BHemHUX ycinoBuid aiist TJ] cucteMsl.
Bremnue m BHyTpeHHue napametpsl. [lapamerpsl TJI cucTeMbl Kak CpelHHE 3HAYCHHS
BEJIMYMH, ONMUCHIBAIOIIMX €€ Ha MHKPOCKONMYECKOM ypoBHe. HyneBoe Hauano
tepMoauHaMuku. CamonpousBoibHas penakcauust T/] cucTeMsl K TEMIOBOMY PaBHOBECHIO.
Mogens wuacanpHOr0 ra3a B TEPMOJAMHAMUKE — CHCTEMA YPAaBHEHHUI: YypaBHEHUE
Knaneiipona—MenaeneeBa W BBIPAXEHUE JUISI BHYTPEHHEH DHEPruu. Y CIOBUSA
MPUMEHUMOCTH OSTOM MOJIEIM: HMU3Kas KOHIICHTpAIlus YacTUI], BBICOKHE TEMIIEpaTyphl.
BripaxxeHue 111 BHyTPEHHEN YHEPTUU OJJHOATOMHOI'O MJICAIBHOTO Ta3a. KBasucratuueckue
U HECTaTHMYeCKHE IMpOIECChl. DIeMeHTapHas paboTa B TepMoJMHaMUKe. BrruncieHue
paboThl o rpaduky mpoiiecca Ha pV-auarpamme. Teronepeaadya Kak cnocod U3MEHEHUs
BHyTpeHHeil sHepruum TJI cuctembl 0e3 coBepuieHus pabotel.  KoHBekius,
TEIIONPOBOAHOCTh, M3NyyeHue. KonnuectBO TemnoTsl. Tenno€MKOCTh Tena. Y AeiabHas U
MOJISIpHAsl TEIUIOEMKOCTH BEIECTBA. YJIelbHAsl TEIJIOTa CropaHus ToIuiuBa. Pacuér
KOJIMYECTBa TEIUIOTHI MpH Terionepenave. [lonstue 06 agmabarHom mpornecce. [lepbrit
3aKOH TepMOAUHAMUKU. BHyTpeHHsst sHeprus. KonnuecTBo TEIIOTh U paboTa Kak Mephl
W3MEHEHUs BHYTpeHHeW sHepruu TJ[ cucremsl. BTOpoll 3aKOH TEPMOAMHAMHUKH IS
PaBHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE cOCTOsiHME T[] crucTeMBbI MPOXOIUT
eNMHCTBEHHas aauabara. AOGCooTHAs TeMiiepaTypa. BTopoi 3akoH TepMOIWHAMUKH IS
HEPABHOBECHBIX MPOIECCOB: HEBO3MOXHO MepeaaTh TEIUIOTY OT 00Jie€ XOJIOJHOTO Teja K
6onee Harperomy 0e3 kommerncaruu (Knaysuyc). HeoOparumMocThs mpupoIHBIX TPOIECCOB.
[Tpunuuner geiictBus teminoBbix MamuH. KIIJ[. MakcumansHoe 3Hauenune KITJZI. [ukn
Kapno. Oxonorndeckue acnekTbl HWCMHOJIB30BaHUS TEIUIOBBIX JABUrareneil. TermoBoe
3arpsA3HEHHUE OKPYIKAIOIIECH CPebL.

JdemoHncTpanuu

1. CpaBHEHME yJIENbHBIX TEMIOEMKOCTEN BEIIECTB.

2. CnocoObl U3MEHEHUsI BHYTPEHHEHN SHEpruu.

3. UccnenoBanue aauabdaTHOrO Mpolecca.

4. KoMnbIOTEpHBIE MOJICJIN TEIJIOBBIX JBUTATEIEH

4/0

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1
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Tema 3.

[TapooGpa3oBanue u kKoHaeHcalus. Micnapenue u kurnienue. Y AelibHas TeIioTa

Arperatnele | TapooOpa3zoBaHus. HackIlieHHBIE 1 HEHACHIIIICHHBIE TTapbl. KauecTBeHHast 3aBUCUMOCTD
COCTOSIHMSL | [IJTOTHOCTH Y JABJICHUS HACBIIICHHOIO ITapa OT TEMIICPATyphl, UX HE3aBUCUMOCTh OT
BelmeCTBa. | 0ObEMA HACBIIIEHHOTO Mapa. 3aBUCUMMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS B
®azoBble | k1 IKOCTH. Bi1axKHOCTh BO31yxa. AGCOIIOTHAS M OTHOCHTENbHAS BIAKHOCTh. TBEPIOE TENO.
nepexoasl. | Kpucramumyeckue u aMopdHbIe Tela. AHU30TPOIUS CBOWCTB KpUCTAIIoB. [L1aBienue u
KpUcTayuM3anus. Y aenbHas TemioTa miasienus. Cyonumanus. Jlepopmanuu TBEPIOTro
tena. Pactsoxenne u cxxarue. Casur. Moayns lOwra. [penen ynpyrux nedhopmanuii. OK'1
TemnmoBoe paciMpeHue KUAKOCTSH U TBEPABIX TN, 00BEMHOE U JUHEHHOE. AHTapPMOHU3M OK 2
TEIUIOBBIX KOJeOaHUM YacTHIl BEIIECTBA KaK MPUYMHA TEIJIOBOrO pacIIUPEeHUs Tea (Ha OK 3
KaueCcTBEeHHOM ypoBHe). [IpeoOpa3zoBanue sHeprun B pa3oBbIX Mepexoax. Y paBHEHUE OK 4
terioBoro Oananca. [TopepxHoctHoe HatsbkeHue. KoaphuuneHT moBepXHOCTHOTO 40 OK'5
HaTspkeHus. Kanwisipasie siBieHus. [{aBieHne nojl MCKPUBIEHHON MTOBEPXHOCTHIO OK 6
KUJIKOCTH. OK 7
JleMOHCTpauuu OK 8
1. TemioBOE pacmmpeHue. OK 9
2. Kunenne. Kurenue npy NOHM)KEHHOM JIaBJICHHH. IIK 2.1
3. 3MepeHue cuibl MOBEPXHOCTHOTO HATSIHKEHUSI.
4. OnbIThl C MBUIBHBIMU TUIEHKAMU.
5. CMauuBaHue.
6. KanumnisipHble sIBJICHHUS.
7. Moaenu HEeHbIOTOHOBCKOM KUJIKOCTH.
8. CriocoObl M3MEpPEHUS BIIAYKHOCTH.
9. Bunab! nedopmarui.
Jlabopamopnas paooma Ne 1 2
[IpoBepka 3akoHa bouns-Mapuorra.
Paszneun 4 DJIeKTPOAUHAMUKA 26/0

17




Tema 1.
DJIEKTPHYECKOC

moJie.

DneKkTpu3anus Tel U €€ MpOosIBICHUA. DJIEKTpUUECKUi 3apsaa. JIBa Buaa 3JIEKTPUUECKUX
3apsiioB. [IpoBOAHUKH, TUAJIEKTPUKHA U MOJYIIPOBOJHUKHU. DIIEMEHTAPHBIN AJIEKTPUUECKUI
3apsAl. 3aKOH COXPaHEHHUs 3JIEKTpUYecKoro 3apsaa. B3zammopeiictBue 3apsgoB. TouyeuHble
3apsiabl. 3akoH Kynona. Dnektpudeckoe nosie. Ero neiicTBue Ha 3JEKTPUYECKUE 3apsiibl.
Hanpsoxénnocts  snekrpuyeckoro mnoisid.  IIpoOHbiil  3apsia.  JluHuM  Hanps>kEHHOCTH
anekTpudeckoro  nonsd.  OpHoponHoe — 3nekTpuueckoe — nosie.  [loTeHnHanmbHOCTH
ANEKTPOCTATUYECKOr0 mnojisA. Pa3HOCTh MOTEHHManoB M HampsbkeHue. [loTeHumanbHas
DHEPrus 3apsAna B JJIEKTPOCTATUYECKOM Ioje. lloTeHnman 351eKTpoCcTaTu4ecKoro IoJs.
CBs13b HANPSHKEHHOCTH TOJIS U PA3HOCTH MOTEHIIMAJIOB JUISl 3JIEKTPOCTATUYECKOTO TOJIs (KaK
OJIHOPOJIHOTO, TaK M HEOJHOPOAHOro). IIpmHUMIT Cyneprno3uimu 3JeKTPUUYECKUX TMOJIEH.
[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOM cdeprl. [lone paBHOMEpHO
3apspKEHHOTO 1Mo 00hEMY miapa. [lone paBHOMEpPHO 3apsiKEHHONW O0€CKOHEYHOM IJIOCKOCTH.
KapTrHbl nuHHM HanpsHKEHHOCTH ATHUX NOJEM M OKBUIIOTCHIMAIBHBIX IMOBEPXHOCTEU.
[IpoBOOHUKHN B AIEKTPOCTATUYECKOM ITOJIE. Y CIOBUE PABHOBECHS 3apsA0B. JIMAIEKTPUKHU B
ANEKTPOCTATUYECKOM ToJie. JludnexkTpruueckas NMPOHMULIAEMOCTh BemecTBa. KoHaeHcarop.
DIEKTPOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTD MIJIOCKOro KoHeHcaropa. [lapannensHoe
COEIMHEHNE KOHJEHcaTopoB. llocnenoBarenbHOE COEIMHEHME KOHAECHCATOPOB. ODHEPTHS
3apsSOKEHHOTO  KOHZAEHcAaropa. JIBMKEHHE 3apspDKEHHOW 4YacTULBl B OJHOPOAHOM
AIEKTPUYECKOM TIOJIE.

JemMmoHcTpanumn

1. YcTpoiicTBO ¥ MPUHILIMIT JCHCTBUS DJIEKTPOMETpA.

2. DNEKTPUYECKOE T0JIE 3aPSIKEHHBIX IAPUKOB.

3. DNEeKTpUYECcKOe MoJie ABYX 3apsyKEHHBIX MIJIACTUH.

4. ITpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

5. DaekTpocTaThyYecKasl 3alluTa.

6. YCTpOHCTBO U ICHCTBUE KOHJEHCATOPA MOCTOSTHHOW Y IEPEMEHHON EMKOCTH

7. 3aBHCHUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAW IUIACTHH,
PACCTOSIHUSI MEK/1Y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1
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Tema 2.
ITocToAHHBIN
3JIEKTPUYECKH I
Tok. Toxu B
Pa3IM4YHbIX

cpenax.

Cuna toka. [TocTostHHBIN TOK. Y CI0BUS CYIIECTBOBAHUS MTOCTOSIHHOTO 3JIEKTPUYECKOTO
toka. Mcrounuku Toka. Hanpsbxkenue U u 3/IC E. 3akon OMa 111 yyacTka 1enmu.
DIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBJIEHUS OJHOPOHOIO MPOBOJHUKA 01
€ro JIJTMHBI U TJIOIIA/IN MOMEPEYHOT0 CEUEHHUS. Y IEIbHOE COMPOTUBIICHUE BEUIECTBA.
[TocnenoBarenbHOE, NApaLIEIBHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux nemnei. [Ipasuna Kupxroda. Pabora snekTpudeckoro Toka.
3akoH J[xoyist — JleHia. MOIHOCTh 3JIEKTPUYECKOro TOKA. TemnaoBasi MOIHOCTb,
BbIZEsieMast Ha pesuctope. DJC u BHyTpeHHEee CONTPOTUBICHUE UCTOUYHUKA TOKA. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) JIeKTpruUeckoit enu. MoHocTh uecTtouHrka Toka. Koporkoe
3ambIkanue. KoHjeHcaTrop B 11Ny MOCTOSIHHOTO TOKA.

DneKTpUYecKasi IPOBOJIMMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJIUMOCTD
TBEPABIX METAJIJIOB. 3aBUCUMOCTh COMTPOTUBIIEHUSI METAVIOB OT TEMIIEPATYPHI.
CBepXnpoBOIMMOCTb. DNEKTPUUECKUI TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs! M MPUMECHAs! IPOBOJUMOCTH MOTYNPOBOAHUKOB. CBOMCTBa
p — n-niepexoja. [lomynpoBogHUKOBEIE TPHOOPHI. DIEKTPUICCKUAN TOK B AIEKTPOITUTAX.
DIEKTPOIUTHYECKAsE TUCCOUUALIMS. DIEKTPoau3. 3akoHbl Dapajes 115 AIEKTPOIN3a.
DIIEKTPUYECKHUM TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOSATENbHBIN pa3paa. Paznuuneie
THUIIBI CAMOCTOSITENBHOTO pa3psaa. Monnus. [1nazma.

JdemoHcTpanuu

1. I3mepenue cumbl TOKa U HAIPSIKEHHUSL.

2. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIICHUS IIPU OCTOSHHOM
HaIpsHKEHUH.

3. IIpssmoe uzmepenne D/IC. KopoTkoe 3aMblKaHHE rajJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBJIECHUS.

4. UccnenoBaHue pa3HOCTU MOTEHIMAJIOB MEXAY IMOJIIOCAMU MCTOYHHKA TOKAa OT CHJIBI
TOKa B LEMU. 3aBUCUMOCTb COPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

5. IIpoBOAMMOCTB 3JIEKTPOIUTOB.

6. 3akonsl anektponuza Dapajes.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1
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7. UckpoBOM pazpsii U IPOBOJAUMOCTD BO3/1yXa.
8. OTHOCTOPOHHSISI MPOBOAUMOCTD JUO/A.

Tema 3.
MarHuTHoe moJI
JIeKTPOMATHUT]
asi MHAYKI U

BzaumopenicTBre MOCTOSIHHBIX MAarHUTOB U IIPOBOJHUKOB C TOKOM. MaruuTHoe noie.
Bekrop MarHuTHOW WHAYKUMH. lIpuHOMN CynepnosuuyMy MarHUTHBIX nosied. JInHum
MarHuTHOM WHAYKIMU. MarsuTtHOe I0j€ NPOBOJHUKA C TOKOM (MPSMOro MPOBOJHMKA,
KaTylWIKd U KpyroBoro BuTka). OnbiT Opcrena. Cuna Amnepa, e€ HanpaBlieHUE U MOIYJIb.
Cuna JlopeHmna, €€ HampaBlIeHHE W MOIYyJb. JIBUKEHUE 3apspDKEHHOW 4YacTHLBl B
OJIHOPOJTHOM MarHuTHoM moje. PaGora cunbl JlopeHina. MaruutHoe mosie B BELIECTBE.
deppOMarHeTuKy, napa- U JMaMarHeTUKU. SIBjIeHUE 3JIEKTPOMArHUTHON MHAyKuuu. [ToTok
BEeKTOpa MarHUTHOM HMHAYKUMH. DJIC mHAyKIuu. 3aKOH 3JIEKTPOMarHUTHOW WHIYKIUU
@apajnes. BuxpeBoe snektpuueckoe nosne. Tokn @Pyko. JIC MHAYKUUM B MPOBOJHUKE,
JIBIDKYILIEMCs. IIOCTYyNAaTElIbHO B OAHOPOAHOM MarHuTHOM 1moxne. [IpaBuno Jlenna.
NunyktuBHOCTh. KaTymika WHIYKTMBHOCTM B LENH IOCTOSHHOIO TOKa. fIBieHUE
camonHaykuu. OJIC caMOMHIAyKUMU. ODHEPrusi MarHUTHOIO MOJs KaTyIIKH C TOKOM.
DJIEKTPOMAarHUTHOE TOJIE.

JdemoHcTpanuu

1. KaptuHa nuHUN HMHIYKIIMM MarHUTHOTO IMOJIS MOJOCOBOTO U TMOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MAarHUTOB.

2. KaptvHa NMHMHA MAarHUTHOW WHAYKUWW TMOJA JJIMHHOTO MNPSIMOTO NPOBOJHUKA U
3aMKHYTOT'0 KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

3. Cuna Amnepa.

4. HaGnroneHre IBYXKEHUS MTydYKa SJIEKTPOHOB B MarHUTHOM TI0JIE.

5. TlpuHnmm AEUCTBUS DIEKTPOM3MEPUTEIHLHOTO MPUOOpPAa MAarHUTORIEKTPUUECKOU
CUCTEMBL.

6. HabGntonenue sBieHUs 3€KTPOMArHUTHOM UHTYKIIU Y.

7. UccnenoBanue 3aBucumoctd DJ[C MHAYKIUK OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO
MOTOKA.

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1
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8. IIpaBuiio JleHna.
9. SIBneHre caMOMHTYKIIMH.

Jlabopamopnaa paboma Ne 2 Onpenenenvue 3/IC U BHYTPEHHEro CONPOTHUBIICHUS

HCTOYHHMKA DJIEKTPUICCKOU YHEPTHH. 2
Jlabopamopnasa padoma Ne3 OnipesiesieHUE yAEIbHOTO CONPOTUBIICHUS IPOBOAHUKA. 2
Pazpen 5 KoJ1e0anus ¥ BOJIHBI 24/0
Tema 1. KonebarenbHast cucrema. CBoOojmHBIC KojebaHus. [‘apMoHWueckue KoyieOaHMs.
Mexanuieckue ¥ Kygemarnueckoe W JUHAMHYECKOE OIMCAHUE. DHepreTuyeckoe omnucanue (3aKoH
:;j’::g::zm“m”e COXpaHEHUsI MEXAaHWYECKOW dHepruu). BHIBOI JUHAMHUYECKOTO OMUCAHHMs TapMOHHYECKHX
KOJIeOaHUM M3 UX DHEPreTHMUYECKOTO M KWHEMAaTHYEeCKOro omucaHus. AMIUMTyaa u ¢asa
kojieOanuii. CBs3b AaAMIUIMTYABl KOJICOAHWMH MCXOJHOH BEIMYMHBI C aMIUIUTYJIaMHU
KoJiebaHuii e€ ckopocTH M yckopeHus. Ilepuon m vactora konebanuit. Ilepumon mambix OK 1
CBOOOJHBIX KOJICOAHUN MaTEMaTUYECKOTO MasTHHKA. llepwos CBOOOMHBIX KoJieOaHUM OK 2
py>XUHHOTO MasTHUKA. [IoHsATHE O 3aTyXaronmx KonebaHusx. BeiHyXIeHHbIC KOJIeOaHMS. OK 3
Pe3zonanc. Pe3onancHas kpuBas. BiusiHnme 3aTyxaHus Ha BHUJ PE30HAHCHOM KPHUBOM. OK 4
ABTOKOIE€0aHMUS. OK 5
Konebarenbublii KOHTYp. CBOOOIHBIE AIIEKTPOMArHUTHHIE KOJIe0aHUsI B UACaTbHOM 6 OK 6
KoJiebaTrenbHOM KOHTYpe. @opmyina ToMcoHa. CBA3b aMILIUTY/IbI 3apsi/ia KOHIEHCATOpA C OK 7
aMIUTATYI0M CHJIBI TOKA B KOJIEOATEIIFHOM KOHTYpPE. 3aKOH COXpAaHCHHS YHEPTUH B OK 8
UJIealIbHOM K0JIe0aTeJIbHOM KOHTYpe. 3aTyXarolue 3JeKTPOMarHuTHbIC KOJIeOaHusl. OK 9
BuIHYKXIeHHBIC 3JIEKTpOMarHuTHBIC KosieOanus. [lepeMeHHbIN TOK. MOITHOCTD K 2.1

MEPEMEHHOr0 TOKa. AMIUIMTYAHOE U JEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HANIPSKEHUS
P pa3IuIHON opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT BpeMeHU. CHHYCOUTaTbHBIH
NEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOP M KaTyIllIKa HHAYKTUBHOCTH B LIETIH
CUHYCOMJAIBHOTO IIEPEMEHHOTr0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHU .
Wneanwbubiii Tpanchopmatop. [IponsBoncTBo, nepenaya u NoTpedIeHUE dIEKTPUIECKOM
SHEPruM. IKOJOTUUYECKUE PUCKHU ITPU MPOU3BOACTBE eKTpodHeprun. Kynprypa
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HCIIOJBb30BaHUA SJICKTPOIHCPIUU B HOBCGI[HCBHOI\/JI KHN3HHU.

JeMmoHCcTpanuu

1. 3anuch K01e0aTeILHOT0 ABUKEHUSL.

2. HabOnropeHue HE3aBUCMMOCTH II€pUOJla MalbIX KOJeOaHWil TIpy3a Ha HUTU OT
AMIUTUTYIbI.

3. UccnenoBanue kosiebaHuii rpy3a Ha MAacCMBHOW MPYKHUHE C LETbI0 (OpMUpOBaHUS
MPEACTABJICHUI 00 HAeAIbHON MOJIETU NPYKUHHOTO MasiTHUKA.

4. 3aK0oH COXpaHEHUs SHEPTUHU IIPU KOJIeOaHUAX rpy3a Ha IPYKHUHE.

5. UccnenoBanue BBIHYXACHHBIX KOJIEOaHHIA.

6. HabGironenue pe3oHaHca.

Tema 2
MexaHnyeckne u

IJICKTPOMATHUTHDBIC
BOJIHbI.

Mexanuueckre BOJIHBI, YCIIOBUSI UX pacrpocTpaHeHusd. llonepeunsie 1 mpoaoJbHbIE
BOJHBI. [leprnos, CKOpoCTh pacnpoCTpaHEHUs M JIjuHA BOJHBL. CBOMCTBA MEXaHHYECKUX
BOJIH: OTpaKe€HUe, MpeoMieHue, naTepdepernus u audpaknus. 3Byk. CKOpocTh 3BYKaA.
I'pomkocTh 3Byka. Beicora Tona. TemOp 3Byka. IllymoBoe 3arps3HEHHE OKpYyX)arouien
cpeapl. OJIEKTPOMATrHUTHBIE BOJHBI. YCJIOBUS W3IYYEHUS] JJIIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentauusi BektopoB E, B, v B anexkrpomarnutHoi BoJsHe. CBolcCTBa
AJIEKTPOMArHUTHBIX BOJH: OTPAXKEHHE, MpEJIOMJIEHWE, TOoJspu3anus, UHTephepeHIus u
mudpakuua. [llkana 3meKTpoOMarHUTHRIX BOJH. [IprMeHeHue »3IeKTpOMarHUTHBIX BOJH B
TeXHuke W  ObiTy. [lpuHIMOBl  paavocBs3u W TedeBUACHHUS.  Paauonoxanus.
DJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEbI.

JdeMoHCcTpanuu

1. O6pa3zoBaHue U pacpoCTpaHEHNE MOMEPEYHBIX U MPOOJIBHBIX BOJIH.

2. Koneb6mromieecs Teno Kak HICTOYHUK 3BYKA.

3. HaGntonenue orpaxeHus: U IPEeIOMIICHHS] MEXaHUYECKUX BOJIH.

4. AKycTHYeCKUI pe30HaHC.

8. HaOmtoneHue cBsi3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILJIUTYJIOM M 4acTOTOMN
KoJIeOaHui.

OK'1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
[IK 2.1
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9. HccnenoBaHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, IMPEIOMIICHHE,
noJispu3anus, 1upakius, UHTepPepeHIus.

Tema 3
Ontuka

[IpsiMmonMHEWHOE pPACIpOCTpaHEHUE CBETa B OAHOpoAHOM cpexe. Jlyu cBera.
Toueunbli uctouHuk cBera. OTpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [loctpoeHue
n3o0paxeHuil B miockoMm 3epkaine. Cepuyeckue 3epkana. [Ipenomnenue cBera. 3aKOHBI
npenomMseHus: ceeta. AOCOMIOTHBIN Moka3zaresnb npeaomiieHus. OTHOCUTENbHBINA MOKa3aTeb
npenomiieHus. [10CTOSHCTBO 4acTOTBI CBETa M COOTHOIIEHHE JUIMH BOJH IIPU INEPEXOIE
MOHOXPOMAaTHYECKOTO CBETA Y€pe3 rPaHuIly pasfesa ABYX ONTUYECKUX cpell. XoJ JIy4yeil B
npusme. Jucnepcusa csera. CinoxHblid coctaB Oenoro ceera. Ller. IlonHoe BHyTpeHHee
orpaxenue. llpenenpHBI yroil MOJHOTO BHYTpeHHEro orTpaxkenus. CoOuparomme u
paccenBaromive JUH3bL. TOoHKas auH3a. @OKYCHOE PACCTOSTHUE U ONTHYECKAas CUjla TOHKOU
JUH3bI. 3aBUCUMOCTD (POKYCHOT'O PACCTOSIHUS TOHKOH CepuyecKOi TMH3bI OT €€ TeOMETPHUU
U OTHOCUTEIBHOI'O MOKa3zarens npesnomiieHus. PopMmysia TOHKOW JHMH3BL. Y BEJIMYEHHE,
JABAEMOE JIMH30M. X0/ Jy4a, IPOWEAIIETO JIMH3Y 10 MPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM
ontuyeckoir ocu. [locTpoeHrne M300paXkeHU TOYKH M OTPE3Ka MPSMON B COOMPAIONINX U
pacceuBalOIIMX JHMH3aX M HUX cucTemax. Onrtuyeckue npubOopsl. Paspemaromas
crocoOHOCTh. ['Ma3 kak omTmueckas cuctema. lIpenensl MPUMEHUMOCTH TE€OMETPUUYECKON
ontuku. BomnHoBas ontuka. MuTtepdepenuns csera. KorepeHTHble MCTOYHUKH. Y CIOBHS
HAOJIO/IEHUsT MaKCUMyMOB M MHHMMYMOB B HWHTep(EpPEHIIMOHHON KapTUHE OT JBYX
KOTePEeHTHBIX HCTOYHUKOB. IIpuMmepbl KiacCHYECKUX HMHTEP(PEPEHIIMOHHBIX  CXEM.
Hudpakuuss cera. JudpakuuoHHas pemérka. YclioBUe HaOMIOJAEHUS  IUIAaBHBIX
MaKCUMYMOB TpU MaJICHUMd MOHOXPOMAaTHYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.
ITonapu3zanus caera.

JdemoHcTpanuu

1. 3aKOHBI OTpaKEHUS CBETA.

2. UccnenoBanue MpeaoMIIeHUs CBETA.

3. HabmroieHue noiaHoro BHyTPEHHET0 OTpakeHus. MoJienb cBeToBo1a.

4. UccanenoBaHre X04a CBETOBBIX ITYYKOB YEpPE3 IIIOCKONAPAJUICIIbHYIO IUIACTUHY .

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1
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5. UccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.
6. Moenu MUKpOCKOIa, TEIECKOIIA.

7. HaOnroieHnue 11BETOB TOHKHUX ITJIEHOK.

8. Habmonenue nudpakiimoHHOTO CIIEKTpa.

9. HaGmroienue qucnepcuu CBeTa.

Jlabopamopuan pavoma Nod

Omnpenenenre yCKOpeHHUs: CBOOOIHOTO Ma/ICHUsI MAaTEMaTHUECKOTO MasiTHHUKA. ’
Jlabopamopuan paboma Ne 5 )
Omnpenenenre kKodhuIeHTa IPEITOMICHHS CTEKJIA.
Jlabopamopnas paboma Ne6 )
OmnpeneneHre TJ1IaBHOrO0 (POKYCHOT'O PACCTOSIHUS M ONITUYECKON CHIIbI JIMH3BI.
Jlabopamopnasa paboma Ne7 )
Omnpenenenre JJIMHBI CBETOBOU BOJHBI C MOMOIIBIO TU(MPAKIIMOHHON PEHIETKH.
Pasnen 6 OCHOBBI CIeNNATBHON TEOPUH OTHOCUTETHHOCTH. 2/0
Tema 1. I'paHu1Ibl IPUMEHUMOCTH KJIACCUYECKOU MeXxaHUKHU. [IocTynaTel ciennaibHON TEOPUU OK 1
OcnoBel | GrpocuTensHOCTH. ITpocTpaHCTBEHHO-BpeMeHHO HHTepBai. IIpeodpazoanus JlopeHia. OK 2
CHeUHAILHON | Veroppe mpuuMHAOCTH. OTHOCHTENIEHOCTD OJTHOBPEMEHHOCTH. 3aMeIeHNe BpEMEHH 1 OK 3
Teopun COKpAIIEHUE JUIMHBI. DHEPTUS U UMITYJIbC PEISATUBUCTCKON YacTUIlbl. CBA3b MACCHI C OK 4
OTHOCHTEIBHOCT yyenryeld 1 UMITYJIBCOM PEISTHBUCTCKOM YaCTUIBL. DHEPTHS TOKOSL. 5 OK 5
OK 6
OK 7
OK 8
OK 9
[IK 2.1
Paznen 7. KBanToBas ¢usuka 8/0
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Tema 7.1.

®otonbl. DHeprusa U uMIysbC GpotoHa. Pororddext. OnbiTel A. I'. CTonmeroBa. 3aK0HbBI

OK 1

3“““‘""1 dboroaddexra. YpaBHenue DitHimTeitHa 11 hotodddexra. «KpacHas rpaHuiiay OK 2
KBAHTOBOM dororddexra. JlapieHue cBeTa (B YaCTHOCTH, JaBJICHHUE CBETa Ha aOCOJIIOTHO MOTJIOIIAIOTYH OK 3
onTHKH 1 a0COJIIOTHO oTpaxaronryto noBepxHocTs). OnbiTel [1. H. JIeGeneBa. Xumuueckoe AeiCTBUY OK 4
CBETA. OK 5
JdeMoHCTpanuu OK 6
1. ®otoaddeKT Ha yCTaHOBKE C IMHKOBOH MJIACTUHOM. OK'7
2. UccnenoBanue 3aKk0HOB BHEIIHETO GoTorddexTa. OK 8
3. UccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHHUS MOTYIIPOBOJIHUKOB OT OCBEIIEHHOCTH. OK 9

4. CeeroauoS. K 2.1

5. Conneunas Oarapes

Tema 7.2. Mopens atoma Tomcona. [Tnanerapnas moaens aroma Pesepdopaa. Ilocrynater bopa. OK 1
Crpoennte | |3 ;ryyenne n nornomenne GOTOHOB IPH MEPEXOJIE aTOMA C OJHOTO YPOBHS SHEPTHH Ha OK 2
aroma. npyroi. Buasl criektpoB. CHIEKTp YPOBHEM 3HEPruu atoMa Boopoaa. CnoHTaHHOE U OK 3
BBIHYKJIEHHOE U3JlyueHue cBera. Jlasep. OK 4
JleMoHCTpanumn OK 5
1. Monens onbita Pesepdopaa. OK 6
2. HaOnroieHre TMHENYaThIX CIEKTPOB. OK 7
OK 8
OK 9

[IK 2.1
Tema 7.3. DKCIEPUMEHTBI, J10Ka3bIBAIOUIME CJIOKHOCTh CTPOCHHUS aroMa. PaJinoOakTUBHOCT. OK 1
ATOMHOE SIIPO| A jipdha-pacria. DNEKTPOHHBI M IO3UTPOHHEIA GeTapacmai. I'amMMa-m3iydenue. 3aKoH OK 2
pajiMoOaKTUBHOTO  pacnaga. PaanoakTtuBHble  H30TONBl B mpupone. CBoiicTBa OK 3
MOHU3UPYIOUIETO U3Iy4YeHUs. BiMsHNE paiuoaKTUBHOCTH Ha KUBBIE OPTAHU3MbIL. JHEPTHS OK 4
CBSI3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt maccol sapa. SAnepusie peakiuu. Jlenenue OK5
U cuHTe3 snep. SAnepubie peaktopbl. [Ipobiembl ympaBisieMoro TEpMOSIESPHOTO CHHTE3A. OK 6
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DKOJIOTUYECKUE AaCMEKThl Pa3BUTHUS SIEPHONM DSHEPreTUKU. MeToNbl perucTpauud u OK 7
UCCJIeIOBAHUS DJIEMEHTAPHBIX YacTull. EQUHCTBO u3nueckoil KapTUHBI MUpA. OK 8
OK 9
IIK 2.1
Pazneu 8. DJIeMeHThI ACTPOHOMHUM U aCTPOPU3UKH. 22/0
Dransl pa3BUTHS aCTPOHOMHUH. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpuMEHUMOCTH 3aKOHOB (YM3UKHU JIsT OOBSICHEHUS TPUPOIBI KOCMHYECKUX
OOBEKTOB.
MeTtoabl aCTPOHOMUYECKUX HccieAoBaHn. COBPEMEHHBIE ONITUYECKUE TEIECKOIIBI,

PaaNoTENeCKOIbl, BHEaTMOC(EpHAs aCTPOHOMUS. OK 1
Bug 38€3qH0r0 HeOa. Co3Be3us, IpKHe 3BE3/IbI, IUIAHETHI, KX BUJIUMOE JIBUKEHUE. OK 2
ConnedyHas cucrema. OK 3
Connue. ConHeuHast akTUBHOCTh. McTouHuK 3Heprun CoJiHIa U 3BE3 . OK 4
3BE3/1bI, X OCHOBHBIE XapAKTEPUCTUKU. JlMarpaMma «CeKTpaIbHbIA KJIACC — 20 OK 5

CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCIIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb OK 6

IUIS 3BE3]T TJIABHOM NOCJIEN0BATENBHOCTH. BHyTpeHHee cTpoeHue 3B€3. COBpEMEHHBIE OK'7

MPEJCTABIICHUS O MPOUCXO0XKACHUH U 3BOMoINHY CONMHIA U 3BE3. DTalbl )KU3HU 3BE3I. OK 8
Mnieunsiit [lyTe — Hama 'anaktuka. [Tonoxenue n qeuxenne Connua B ['anakruke. OK 9

Tunbl ramakTuk. Pagroranaktuky u kBa3zapbl. YEpHBIE ABIPHI B siApPaX FATAKTHK. IIK 2.1
Bcenennas. Paciupenue Beenennoit. 3akon Xa06:a. Pazoeranue ranaktuk. Teopus

bonpioro B3peiBa. PeMKTOBOE M3ITyYeHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.
Hepeménnpie mpobsieMbl aCTPOHOMUH.
Jlabopamopnaa paboma Ne 8 Vzyduenus 3BE3qHOTO HeOa ¢ MOMOIIBIO TTOJABUKHON 5

KapThl HEOA.
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3. YciaoBus peaju3anuu y4eOHOH TUCHMILIHHBI
3.1. Cneyuanvuvie nomeuwieHus 01 Peaiu3auuu RPoPammosl y4eoHou
OUCUUNIUHDL.

Jist  peanuw3anuyd  IPOrpaMMbl  yUYeOHOW  TUCHUILUIMHBI  JOJDKHBI  OBITH
MPETYCMOTPEHBI CICAYIOIINE CITeITUATbHBIC TOMEIIICHHUS
naboparopus ¢uzukun  (Ne 220) ¢ 7a0OpaHTCKOM KOMHATOH, OCHallleHHas
obopydoesanuem: pabouee MecTo mnpenogasaress, 30 pabouux MecT JJisi 00ydaroImxcs,
JEMOHCTPAIIMOHHBIN CTOJ; MexHuuecKue cpedcmea oOyuenus: KOMIBIOTEp, MPOEKTOP.
JlaGopaHTCckasi KOMHATa OCHAIIEHHAs OOOpyJIOBaHUEM: MeOENnb I pa3MEIICHUS U
XpaHeHUs ydyeOHOW IuTepaTypbl M HarjsigHoro wmatepuana (oOopyJoBaHUE IS
JIEMOHCTpPAIIMM  OMBITOB M 3aKOHOB, KOMIUIEKTHI y4e€OHBIX TaONuIl, TUIaKaThl
(«®Pusnyeckue BeIMYMHBI W (yHIAMEHTAIbHBIE KOHCTAHThDY, «MexayHapoaHas
cuctema emunul, CU», «llepuommueckas cucrema Xxumudeckux sinemeHtoB [I. .

MenpeneeBay, MOPTPETHI BBIIAIOIINUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB)).

3.2. Hnghopmayuonnoe obecneuenue peanuzayuu npozpammol y4eoHou
JVCIUTUINHBI.
3.2.1. OcHOBHBIC TI€YATHBIC U DJICKTPOHHBIC U3/TAHUSI.

®dwuszuka. B 2 gactax. U.1 : yae6noe mocobue / I1. O. Kpacuos, O. A. KynapsBiiena,
O. 1O. Mapkoga, E. 0. FOmkoBa. — Kpacnosipck : Cubupckuii rocynapcTBeHHbIN
YHUBEPCUTET HAYKH U TEXHOJOTUNA UMEHU akaaemuka M. @. Pemernesa, 2020 — 136
c. — TekcT : anekTpoHHbIH //InexkTpoHHO-0nbmoTeyHas cuctema [PR BOOKS :
[caiiT]. — URL:https://www.iprbookshop.ru/107230.html

Yaxkak A. A. ®usuka : yuedHoe nmocodue st CITO / A. A. Yakak, C. H. Jleryra. —
Caparos : [IpodoOpazoBanue, 2020 — 541 ¢. — ISBN 978-5-4488-0667-4. — Texcr:
ANEKTPOHHBIN // DnekTpoHHOo-0nbmoTeyHas cuctema [PR BOOKS : [caiiT]. —
URL:https://www.iprbookshop.ru/92191.html

3.2.2. JIonoaHUTENbHBIE HCTOUHUKH.

HNHuTepHeT- pecypcsl

http: //www.iprbookshop.ru/ - Dnexrponno-6ubnuoreunas cucrema [PRbooks

http://www.consultant.ru/ - CnpaBouHno-nipaBoBas cucrema Koncynprantllntoc

http: //www.elibrary.ru/ - HanimonanbsHast anexkTpoHHasi Onubiroreka

http: //www.edu.ru/ - ®enepanbsubiii UuTepuer-noptan «Poccuiickoe odpaszoBaHue»
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3.3. Ocobennocmu opzanuzauuu 00pa308amenbHOZ0 nPouecca 011 UHEAIUO08 U Ul
C 0ZDAHUYEHHBIMU 603MONHCHOCAMU 300P06bA, 0CEAUBAIOUWLUX NPOZPAMMY YUEOHOU
OUCUUNIUHDL.

W3ydyeHne  AUCHMIUIMHBI WHBaJWAaMA W JUIAMH C  OTPaHUYCHHBIMH
BO3MOXKHOCTSIMHU 37I0POBBSI OPTaHU3YETCSl C YUYETOM OCOOCHHOCTEH TCHXO(PU3NYECKOTO
pa3BUTHS, WHANBUAYAIbHBIX BO3MOXHOCTEH W  COCTOSHHUS  3JIOPOBBS  TaKHUX
o0yyJarommxcs.

[Ipu mpoBeneHNM y4eOHBIX 3aHSATUNA OOECHEeUMBAETCS COOJIIOJIEHUE CIEIYIOIINX
TpeOOBaHMUII:

-y4eOHble 3aHATUS TPOBOJATCS ISl MHBAIMIOB W JIMI C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbsI B OJIHOM ayJUTOPUU COBMECTHO C OOYyYarolMMMCS, HE
MMEIOIIUMH OTPAHUYEHHBIX BO3MOXKHOCTEN 3/I0POBbSI, €CJIM 3TO HE CO3/1a€T TPYAHOCTEH
JUTsl OOy4YaroIIMXCs B X0/1€ YUEOHbBIX 3aHATUH;

-IPUCYTCTBUE ACCUCTEHTAa W3 uuciaa paboTHUKOB BI'TY wuiam mnpuBI€YEHHBIX JIUI,
OKa3bIBAIOIIETO OOYyYarOUIMMCSl HEOOXOAMMYI0 TEXHMUYECKYI0 MOMOIIb C YYETOM HX
WHANBUAYAIbHBIX OCOOCHHOCTEH (3aHATH pabouee MecTo, MepeABUTaThCS, IPOYNTATh U
oopMUTH 3a1aHKE, 00IIATHCS C MEAATOTHYECKUM PAOOTHUKOM U T. H.);

-00yyaronmecss ¢ y4eToM WX HMHJIUBUIYaTbHBIX OCOOCHHOCTEH MOTYT IOJIb30BAaThCS
HEOOXOUMBIMU UM TEXHUYECKUMH CPEACTBAMH;

-MaTepUalbHO-TEXHUYECKHE  YCJOBHS  JIOJDKHBI ~ 00€CleurMBaTh  BO3MOKHOCTh
OecrnpensITCTBEHHOTO JOCTyIa OOYy4YalolluXcsi B ayJAUTOPUHU, TyalleTHbIE W Jpyrue
MOMEIICHUS, a TAK)Ke X MPEObIBaHMS B YKa3aHHBIX MOMEIICHUSIX (HaIMYKe MaHIyCOB,
MOpYyYHEH, PACIIMPEHHBIX JIBEPHBIX IMPOEMOB, JHU(PTOB, MPH OTCYTCTBHU JU(PTOB
ayIUTOpHS JOJKHA pacIioyiaraTbCsi Ha MEPBOM 3TaXke; HAIMYKME CHEeMAIbHBIX Kpecen U
JAPYTUX MPUCTIOCOOTCHHMIN).

JIOTIOJIHUTEABHO NpPU  NPOBEACHUM  yUeOHBIX 3aHATHH  oOecrnedyuBaeTcs
COOJII0/IEHUE CIEAYIONIMX TPeOOBaHUN B 3aBUCHUMOCTH OT KaTEropuil oOydaronuxcs ¢
OTrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbSI:

a) IS CIIETIBIX: 3a/laHusl M MHBIC MaTepyaibl A1 U3YUYCHHs] TUCIUTUTHHBI 0(hopMIISIOTCS

penbedHO-ToUeUHbIM MmipudTOoM bpaitnsg win B BUAE DJIEKTPOHHOTO JIOKYMEHTA,
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JOCTYIHOTO C TIIOMOIIBI0O KOMIIBIOTEpPA CO CIIEHHUAIU3UPOBAHHBIM POTPAMMHBIM
o0ecrieueHneM Jis CIEMbIX, WIM 3a4UTHIBAIOTCS aCCUCTEHTOM; IMUChbMEHHbBIE 3aJaHMs
BBITIOJIHAIOTCSL HA Oymare pesibedHO-ToueuHbIM HpudToM bpaiiis uiam Ha KoMnbeloTepe
CO  CHEMUATM3UPOBAHHBIM MPOTPAMMHBIM  OOECHEUYEeHHWEM I CIEMbIX, WIH
HAJMKTOBBIBAIOTCS ACCUCTEHTY; OOyYalomMMCSl JJIS BBITIOJHEHUS 3aJaHusl TpU
HEOOXOUMOCTH TPENOCTABIACTCS KOMIUIEKT TMHMCHMEHHBIX MPUHAUICKHOCTEH U
Oymara nis mnMcbMa penbeHO-TOYeUHbIM mpudToM bpaiind, kommoboTep €O
CHEIHAIM3UPOBAHHBIM IIPOrPAMMHBIM 00€CTIEYEHUEM JIJISI CIETBIX;

0) nis cnaboBUASIINX: OOSCTICYNBACTCS WHIUBUIYaTbHOE PABHOMEPHOE OCBEIICHHUE HE
menee 300 rOKC; TpU HEOOXOAMMOCTH  OOYyYArONIUMCS — TIPEIOCTaBISETCSA
YBEJIMUMBAIOILEE YCTPOWCTBO; 3aJaHUsl JJisi BBIIOJHEHHS] M MHbIE MaTepHuabl
Oo(QOpPMIISIOTCS YBETUYEHHBIM MIPUDTOM;

B) IUIS TJIIYXUX W CJIa0OCHbIIIAIUX: O0ECHeYMBACTCS HaIM4YMe 3BYKOYCHIJIMBAIOLIEH
anmapaTypbl KOJUIGKTHBHOTO TIOJNB30BaHUsA, TNPH HEOOXOAMMOCTH OOYYarOIIHMCS
MPEIOCTABIIAETCS 3BYKOYCHIIMBAIOIIAS amnmnapaTypa HHAUBHIYaIbHOTO OIh30BaHUS;

r) Ui JHUI C TSOKEIBIMH HApyIICHUSMU pPEYH, TIyXHX, CIa0OCTBIIIAIINX BCE
KOHTPOJIbHO-OLICHOYHBIE ~ MEPONPHUSATHS IO  JKENAHUI0  OOydYalolmuxcs  MOTYT
POBOAUTHCS B MUCbMEHHOM (opMme;

A) A8 JUL  C HapyIIEHUSMH ONOPHO-JBUTATENIbHOTO amnmapara  (TsKEeJIbIMH
HapYLICHUSAMH JIBUTATEIbHBIX (YHKIMI BEPXHUX KOHEYHOCTEW WM OTCYTCTBHUEM
BEPXHUX KOHEYHOCTEW): MHChbMEHHBIE 3aJlaHus BBITIOJHAIOTCS Ha KOMIIBIOTEPE CO
CHEIUAIN3UPOBAHHBIM  MPOTPAMMHBIM ~ OOECIIEYeHHEM WU  HaJMKTOBBIBAIOTCS
ACCHCTEHTY; MO >KEeTaHHI0 OOYYaroImUXCsl BCE KOHTPOJIHHO-OIICHOYHBIE MEPOMPHUITHS

MOT'YT MPOBOJUTHCS B YCTHOM (hopme.

4 KOHTPOJIb U Oll€eHKA Pe3yJIbTATOB OCBOECHHS YUeOHOM JUCIUILIUHBI.
KoHTposib 1 o11eHKa pe3yIbTaTOB OCBOCHUS YU€OHOMN TUCIIMTLIAHBI

OCYIIECTBIISIETCS B TIPOIIECCE MPOBEACHUS TPAKTUUCCKUX 3aHATHIA U

71a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBITTOJIHECHUS 00YYarOIITUMHUCS

HHIAWBUIYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHGHOB&HHﬁ.
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PesynbTaThl 00y4yeHus

(OcHOBHBIE BUJIBI ACATEILHOCTH O0YYAFOIIUXCS)

Kputepun oueHku

MeTtons! onieHKH

PA3JIEJI 1. HAYYHBIA METO/] [IO3HAHWS ITPUPO/IBI

VYyactue B AUCKYCCUU O PO (PUBNYECKON TEOPUHU B
(GbopMHpOBaHUU TpEACTaBICHUH O (QU3HUECKOM
KapTUHE MHpa, MecTe (PU3MYECKON KapTUHBI MUpa

B 00ILIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
npeacTaBieHuil o npupone CpaBHEHHE W3MEPECHHI
(U3NYECKUX BEJTMYUH MPH MOMOIIN aHAJIOTOBBIX

1 UU(POBBIX U3MEPUTENBHBIX MPHOOPOB. OcBoeHUE
CrocoOOB  OLEHKM MOrPEUIHOCTeH  H3MEpEeHHUH.
OcBoeHME OCHOBHBIX MPUEMOB PabOTHI ¢ UPPOBOI
nabopaTopueil mo Gpusuke.

PA3JIEJI 2. MEXAHUKA

IIpoBeneHnEe KOCBEHHBIX M3MEPEHUNM MIHOBEHHOU
CKOPOCTM M  YCKOpPEHHSA  Tena, IpPOBEIAEHUE
WCCIICZIOBAaHMS 3aBUCHUMOCTEH MEXAYy (U3HUECKUMHU
BEJIMYMHAMU U OIBITOB I10 MPOBEPKE MPEIJIOKEHHON
TUIOTE3bl  IIPU  HM3YYEHHH  PABHOYCKOPEHHOIO
IPSIMOJMHEMHOIO  JIBWJKEHUS, [BIKCHHS  TeEla,
OpOILIEHHOTO T'OPU30HTAIBHO, JBIKEHHUS Teja I10
OKPYKHOCTH C IIOCTOSTHHOH 110 MOJYJIO CKOPOCTBIO.
Pemienue pacy€THpIX 3a7a4 C SBHO 3aJaHHOM U
HESIBHO  33/1aHHOM  (U3MYECKOM  MOJenpo ¢
MCTIOIb30BAHUEM OCHOBHBIX 3aKOHOB U (OpMyI
KMHEMaTUKHU. PelleHne  KadyecTBEHHBIX — 3ajad,
TpeOyIOIUX NPUMEHEHHS 3HAHUH 10 KHHEMAaTHKe
OObsicHEeHMEe OCHOBHBIX INPHHLMUIOB  JIEHCTBUS
TEXHUYECKUX  YCTPOMCTB U  TEXHOJOIMYECKUX
MPOLIECCOB, TaKUX Kak: CIUAOMETP, IBIKEHUE
CHAapsJI0B, LICTHBIC, LIECTCPEHYATHIE U PEMEHHBIC
nepefaud, ckopocTHele Ju(ThL. — OmnpeneneHue
YCIIOBUH TPUMEHUMOCTH MoJeel (pu3mueckux Temn
U TpoleccoB (sABJIEHMH): MarepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHUE, CBOOOTHOE TTa/ICHHE.

Bbimonnenne  y4eOHBIX  3aJaHUil  Ha  aHaNW3
MEXaHUYECKUX IIPOLIECCOB (stBNEHUIN) c
UCTIOJIb30BAHUEM OCHOBHBIX IMOJIOXKEHUH M 3aKOHOB
KMHEMaTUKU:  OTHOCHUTEIBHOCTh  MEXaHUYECKOTO
JIBUKECHMUSI, bopMmybI KUHEMAaTUKH
PaBHOYCKOPEHHOI'O  JIBWXKEHHS, IpeoOpa3oBaHuUs
lamuness nnd  CKOPOCTM M NEPEMEILEHUS.

Ucnons3zoBanue IT-texHomormii mpu pabote ¢
JOTIOTHUTEIbHBIMA UCTOYHHKAMHU HH(OpMAIUH IO

TeMe, MX KPUTUYECKUMH aHajiu3 M  OLICHKa
JIOCTOBEPHOCTH.
[IpoBenenue KOCBEHHBIX U3MEpPEHUI

paBHOACHUCTBYIOIIEH CUII M KO3(QQHUIHMEHTa TPEHHS

TecTnI

«5» - 100 —90%
MPABHJIBHBIX OTBETOB
«» -89 -T71%
MPABHIIBHBIX OTBETOB
«3» - 70 - 60%
MPABHJIBHBIX OTBETOB
«2» - 59% wu wMenee
MPABHJIBHBIX OTBETOB

YcrHbIE
(3a4€éThI)
Ouenka «5» - craBUTCs
B TOM CJIy4ae, eciiu
yYalunucs mOKa3bIBaeT
BEpHOE NMOHMMAaHNE
¢du3nueckoil cymHocTu
paccMaTpuBaeMbIX
SIBIICHUH U
3aKOHOMEPHOCTEM,
3aKOHOB U TEOpUH, a
TaK e MpaBUIbHOE
onpenesieHue
(U3UYECKUX BEITUYHH,
WX CJMHMI] ¥ CIIOCOO0B
U3MEpEHUs: IPAaBUIBLHO
BBITIOJIHSET YEPTEXKH,
CXEMBI U TpaduKH;
CTPOUT OTBET IO
COOCTBEHHOMY ILJIaHY,
CONPOBOXAAET paccKas
cOOCTBEHHBIMH
puMepamMu, YMeeT

OTPOCHI

JuKTaHT,
3a4€rT,
KOHCIIEKTBHI,
KOHTPOJIbHAS

pabora,

25




CKOJIBXECHHUS, MpOBEICHUE UCCIIeI0BAHUS
3aBUCHUMOCTEH (DU3MUECKUX BEJIUYUH U OIBITOB IO
MIPOBEPKE MPEJI0KEHHON TUIOTE3bI IPU U3YUCHUN

JIBIKEHUST Opycka IO HAaKJIOHHOW IUIOCKOCTH,
JBUKCHHSI CHUCTEMBI CBSI3aHHBIX Tel, Aedopmarmu
Tell. Pemenue pacu€THbIX 3a/1ad C SIBHO 3aJlaHHOM U
HESIBHO  33/JIaHHOM  (U3MYECKOH  MOJENblo ¢
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M  (QopMys
KMHEMAaTUKU U AUHAMUKH. PelieHune kauecTBEHHBIX
3ama4y, TpeOyIOIUX TNPUMEHEHUs 3HAHUHA 10
KHMHeMaTuke u nuHaMuke. OOBsSCHEHHE OCHOBHBIX
MPUHLMIIOB JACHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOILIECCOB, TaKHX KaK:
MOJIIITUITHUKH, JIBUKECHHE HCKYCCTBEHHBIX
cryTHUKOB. OnpesiesieHre yCaoBUi MPUMEHUMOCTH

Mozene (PU3NYECKUX TET U MPOIECCOB (SBJICHHM):
WHEpLUadbHas CUCTEMa OTCuY€Ta, MarepuaibHas
TOYKa, abCOIFOTHO ympyras nedopmarusi.
BeimonHeHnne  yueOHBIX  3aJaHUNl  Ha  aHAIH3
MEXaHUYECKHUX MIPOIIECCOB (ssBTIEHUT) c
WCIIOJIb30BAHUEM OCHOBHBIX MOJIOKEHUH M 3aKOHOB
OUHAMUKW: Tpu 3akoHa HploToHa, mnpuHIUI
OTHOCUTENBHOCTH [anwmiesi, 3aKOH BCEMHPHOTO
TaroTeHusi. Pabora B rpymmax mnpu oOCYyXIACHUU
BOIIPOCOB MEXIIPEIMETHOIO Xapakrepa (Hampumep,
1o TeMe «/[BrxeHue B mpupoze»).

[IpoBenenue wuccneqoBaHUsl YCIOBUU paBHOBECHUS
TBEPAOrO  Tejla, MMEIOIIEr0o OCh  BpalllEHUs;
KOHCTPYHPOBAHUE KPOHIUTEMHOB H PacyET CHII
YOPYTOCTH; U3Y4YEHHE YCTOMUMBOCTH TBEPIOTO Tea,
MMEIOLIETO IUIOLAAbL ONopsl. PemeHue pacdy€THbIX
3aJa4 C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(bu3HUYECKO MOJIENBIO C UCTIOIB30BAHUEM OCHOBHBIX

3aKOHOB u dbopmyn CTaTHKH. Pemenne
KayeCTBEHHBIX 3ajlay, TPeOYIOUMX MPUMEHEHHS
3HaHUK 110 cratuke. QOOBSCHEHHE OCHOBHBIX

INPUHIUIIOB JEHUCTBUS TEXHUYECKUX YCTPOMUCTB,
TaKUX KaK: KpOHIUTEHH, CTPOUTENBHBIM KpaH,
pemiéTyarbie KOHCTpYKUHMHU. OmnpeaeneHue yCciaoBHit
NPUMEHUMOCTH  Mojeiedl  (Qu3n4yeckux  Tex:
abcomroTHO TBEpPAOE Teio. BrIMomHEHNE y4eOHBIX
3aJlaHM  Ha aHallu3 MEXaHWYECKUX IPOLIECCOB
(s1BIEHUM) c WCIIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHUH W 3aKOHOB  CTaTHKU:  YCJIOBUS
paBHOBeCHs TBEPIOIO Tea.

[IpoBeneHne KOCBEHHBIX U3MEPEHUI UMITYJIbCA TEJIA,
KMHETUYECKOM M MOTCHUMAJIbHOW HHEPruu TENa;
IIPOBEJCHUE OMNBITOB IO IMPOBEPKE NPEIIOKEHHOU
TUIIOTE3bl  NPU  HW3YYEHUU  PABHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUYKEHUS U B3aUMOJICUCTBUS TEJ.
Pemienne pacuy€THpIX 3a7ady C SBHO 3aJaHHOW U
HESABHO  3aJaHHOM  (U3MYECKOM  MOJEIBI0 ¢

MPUMEHSTH 3HAHUS B
HOBOW CHUTYaIlMH TIPU
BBITIOJTHCHUH
MPAKTUYECKHUX
3aJaHMi; MOXKET
YCTaHOBUTH CBS3b
MEXTy U3y4aeMbIM U
paHee U3y4YeHHBIM
MaTepHuasoM 1o Kypcy
bu3MKH, a TaKKe C
MaTEepHaIoM,
YCBOCHHBIM MpHU
W3YYCHHUHU JPYTHX
MPEIMETOB.

Ouenka «4» -
CTaBUTCS, €CJIU OTBET
y4EeHUKA
YAOBJIETBOPSIET
OCHOBHBIM
TpeOOBaHUSIM Ha
OIICHKY «5», HO J1aH 0e3
HCIIOJIb30BaHUS
COOCTBEHHOTO IIJIaHA,
HOBBIX ITPUMEPOB, 0€3
IIPUMEHEHHUs 3HaHUU B
HOBOM cHUTYyaluu, 6€3
WCIIOJIb30BaHMS CBSI3EH
C paHee U3y4YEeHHbIM
MaTEepHUaIoOM U
MaTepHUaIoM,
YCBOCHHBIM TIpU
U3Y4YECHUU JP.
MPEAMETOB: €CIIH
yYalunucs 10MmyCTHI
OJIHY OIIMOKY WM HE
OoJiee ABYyX HEJIOUETOB
U MOXET MX UCTIPABUTh
CaMOCTOSITEJIBHO T C
HEOOJBIION MTOMOIIIBIO
YUUTES.

Ouenka «3» -
CTaBUTCS, €CITU
y4alluics IpaBUIbHO
MOHUMAET (HPU3UIECKYIO
CYIIHOCTb
paccMaTpuBaeMbIX
SIBICHUH U
3aKOHOMEPHOCTEH, HO B
OTBETE UMEIOTCS
OTJIeJIbHBIE TTPOOETIBI B
YCBOEHHUHU BOIIPOCOB
Kypca hU3UKH, HE
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UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H  (opMyl
MEXaHUKH.  PelmeHne  KadeCTBEHHBIX  3ajad,
TpeOyIONMX TPUMEHEHUS 3HAHUM TI0 MEXaHUKE.
OObsicHEHHEe OCHOBHBIX TPHUHIIUIIOB  JIEHUCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJOTMYECKUX
MPOIECCOB, TAKMX KaK: JBHKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBINA MHCTOJNIET, TUPOCKOI, (PUTYpHOE

KaTaHWE€ Ha KoHbKax. OmnpeneneHue yCIOBUH
MNPUMCHHUMOCTHU MOHCHeﬁ (bl/ISI/II-IGCKI/IX TCI u
MpOIIECCOB  (SIBIGHMIA): aOCOJIIOTHO YIIPYroe W

a0COJIIOTHO HEYNPYTroe CTOJIKHOBEHUS. BrimomHeHue
y4eOHBIX 3aJaHUid Ha aHAIM3 MEXaHUYECKUX
MPOLIECCOB (SIBJICHUI) C HUCIOJIb30BAHUEM 3aKOHOB
COXpAaHEHHS B MEXaHHMKE: 3aKOHbI COXPaHEHHS
UMITYJIbCA U MEXaHUYECKOW SHEPruH, CBSA3b PabOTHI
CUJIbI C U3MEHEHUEM MEXAaHWYECKOW HHEPruu TeJa.
HcnonszoBanue IT-rexHonoruit mnpu pabore ¢
JIOTIOJTHUTEILHBIMU MCTOYHUKAMU HHGOPMAIUU TI0
TeMe, UX KpUTUYECKHM aHajau3 M  OLEHKa
JIOCTOBEPHOCTH.

MPENsTCTBYIOIINE
JlaJIbHEHIIEMY
YCBOEHHIO BOIIPOCOB
MIPOTPaMMHOTO
MaTepuana.

Onenka «2» -CTaBUTCH,
€CJIi yYauiuics He
OBJIaic] OCHOBHBEIMHU
3HAHHUSIMHA U YMECHHUSIMH
B COOTBETCTBUHU C
TpeOOBaHUSIMU
MIpOTrpaMMBbI |
JOTTYCTHIT OOJIBIIIE
OIIMOOK M HETOYETOB
yeM HEOOXOIUMO IS
OLICHKHU «3».

KonTtpoabsnas
(camocTOsITEILHAS)
padora

KontponbHas
(camocTosTENbHAS )
paboTa oIeHUBaeTCs B
10 6amnoB:

«5» - 10 6aytoB

«4» - 8 — 9 Gamos
«3» - 6 - 7 6amios
«2» - 5 u MeHee
0aJoB.

IIpoBepka
KOHCIIEKTOB
(pedepatos,
TBOpPYECKHX PadoT)
CooTtBercTBHE
coiepxanusi  paboTHI,
3asBJICHHON TEME,
npaBuiaM OQpOpMIICHUS
paboThI.

JlukTaHT mo

popmyiam.
«5» - 3a 10 npaBWIBHO
HaNMCaHHBIX (opmyt
«»-329-8
MIPABUIIEHO
HaIUCAHHBIX (GOPMYIT
«3» - 3a 7 IpaBUIBHO
HaIMMCAHHBIX GOPMYJT
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«2» - 3a 6 U MeHee
HPaBUIIBHO
HaNMCaHHBIX (popmyl

PA3EJI 3. MOJIEKVYJIAAPHASA ®U3UKA U TEPMOJNHAMUKA

[IpoBenenne  u3MepeHUid  MapamMeTpoB  rasa,

MpPOBEACHHUE HUCCIICIOBAaHUU 3aBUCUMOCTEH
(GUBUYECKUX BEIMYMH U OMNBITOB TIO MPOBEPKE
MPEIJI0KEHHON TUIIOTE3bI npu W3y4YECHUU
YCTaHOBJICHUSA TEIIOBOT'O paBHOBECHS u

M30MPOLIECCOB B ra3ax. Pemienue pacu€THoeix 3a1a4y ¢
SIBHO 3aJlaHHOM W HESBHO 3aJaHHON (HU3MYECKOMN
MOJIEJIbIO C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
dbopmyn  monekymsipHort  ¢usuku.  Pemenue
KaueCTBEHHBIX 3a/1ay, TPeOyIOmMX NPUMEHEHUS
3HaHUN 10 MoJIeKyJIsapHOH ¢du3uke. OOBICHEHHE
OCHOBHBIX TPUHLHUIOB JEHUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTMYECKHUX MPOLECCOB, TAKUX
KaK: TEPMOMETD, OapomeTp, MOJIyYeHUE
HaHOMaTEpHUaJoB.

Onpenenienre yClIOBUM NPUMEHUMOCTH MOjeNen
(UBUYECKUX TENl W TPOIECCOB (SBICHUN): MOJACIICH
ra3a, JXUAKOCTHU M TBEPIOTO (KPUCTAILIMUECKOIO)
Tela, WICAIbHOTO Ta3a. BrimonHeHune y4eOHBIX
3a/IaHMI Ha aHAJIU3 TEIUIOBBIX MPOIECCOB (SIBJICHUIA)
C HMCHOJIb30BaHUEM OCHOBHBIX nosioxkeHuit MKT nu
3aKOHOB MOJIEKYJSIPHON (PU3UKU: CBS3b JIaBICHUS
WJCAIBHOTO Tra3a €O CpeIHEel KUHETUYECKOH
SHEpPruel TEIUIOBOrO JBHKEHUS U KOHUEHTpALMEN
€ro MOJEKyJ, CBf3b TEMIIEpaTypbl BELIECTBA CO
CpeaHEl  KMHETHMYECKOM  DHEpPrued  TEIUIOBOIO
JIBJKEHHSI €T0 4acCTHUL, CBA3b JABJICHUS UICATBHOTO
raza C  KOHIEHTpalHWedl  MOJEKyl U  €ro

TeMIepaTypou, ypaBHEHUE MeunneneeBa—
Krnaneiipona.

N3Mepenne yaenpbHON TETUIOEMKOCTH BEILECTBA,
MPOBENCHUE HUCCIICJOBAaHUU 3aBUCUMOCTEH

(GUBUYECKUX BEJIMYMH U OIBITOB TIO0 TPOBEPKE
MPEAJIOKEHHON TUIIOTE3bl MPU U3YUYEHUU TPOLIECCOB
TEII000MEHa M aInadaTHOTO Tpoliecca.

Pemienne pacuy€THpIX 3a7ady C SBHO 3aJaHHOW U
HESBHO  3aJaHHOM  (U3MYECKOW  MONENBI0  C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H  (QopMyl
MOJICKYJSIPpHOW ~ (U3UKA W TEPMOJUHAMHUKH.
Pemenne  kadecTBEHHBIX  3amad, TPEOYIOMIMX
MPUMEHEHUS 3HAHWUW TIO MOJEKYJSIpHOU (DHU3UKEe H

TEPMOJUHAMUKE. OOmbscHeHne OCHOBHBIX
MPUHLMIIOB ACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOILIECCOB, TaKUX KaK:

XOJIOMWIBHUK,  KOHAWIMOHEP, JAW3EIBbHBIH W
KapOIOpaTOpHBI  IBUTATENH, TapoBas TypOMHa,
NOJTy4eHHE CBEPXHHU3KUX TEMIEparyp, yTHIN3AIHs
«TEIUIOBBIX» OTXOJIOB C MCIIOJIB30BAHUEM TEILIIOBOTO

JuKTaHT,
3aQ4€rT,
KOHCIIEKTHI,
KOHTpPOJIbHAS

pabora,

28




HAcoca, YTWIM3AaIUs OHMOOPTraHWYECKOrO TOIUIMBA
IS BBIPAOOTKH  «TEIJIOBOM» M DJICKTPHUYECKOM
sHepruu. BrimonHenue yuyeOHbIX 3aJaHUd HA aHAJIN3
TEIJIOBBIX MPOIIECCOB (SBJICHUN) C MCTIOIH30BAHHEM
ocHOBHbIX  monoxeHud  MKT u  3akoHOB
MOJICKYJISIPHOW (PU3UKH ¥ TEPMOJMHAMUKHU: TICPBBINA
3aKOH TE€PMOJIMHAMHKH, 3aKOH COXPaHEHUS! SHEPTHUH
B TEIIOBBIX mnpoueccax. HMcnons3oBanue [T-
TEXHOJOTUI Tmpu paboTe C JOMOITHUTEIHHBIMU
UCTOYHUKAMU  WHpOpMalnuMd MO  Teme, HX
KPUTUYECKHM aHAJIU3 U OLIEHKA JOCTOBEPHOCTH.
AHanmu3s W OlleHKa MOCIEACTBUM WCIOJIb30BaHUA
TEIJIOBBIX JIBUTATENIe W TEIUIOBOIO 3arpsi3HEHUS
OKpY>Kalolllel cpellbl C TO3UIUKA 3KOJIOTUYECKON
0€30MacHOCTH; TPEJCTABICHUNA O pPAIUOHAIBHOM
MIPUPOJIONONB30BaHUU (B MpoLecce MOATOTOBKHU
COOOIICHNH, BHITIOJTHEHUH IPYIIIOBBIX IIPOECKTOB).
HaGmromenne  CBOWMCTB  HACBHIINICHHBIX — TApOB,
IPOBE/ICHUE KOCBEHHBIX H3MEpPEHHUH aOCOIIOTHOM
BIIQYKHOCTH BO31IyXa, koa(durmenta
MOBEPXHOCTHOTO  HaTsDKeHus, Moxayis  FOwra.
Pemienue pacu€THbIX 3a7ad C SBHO 3aJaHHOW U
HESIBHO  33JIaHHOM  (U3MYECKOH  MOJENbl0  C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U  (QOpMyJ
MOJICKYJISIPHOH  (QU3WKM W TEPMOJIUHAMUKHU.
Pemenne  kauecTBEHHBIX  3agad, TPeOYIOMIMX
NPUMEHEHHUS 3HAaHUM MO MOJEKYJSPHOW (u3nkKe H

TEPMOJIUHAMUKE. OOBbscHeHUE OCHOBHBIX
MMPUHIUIIOB CTPOCHUMA KUIKHUX KpuUCTaJlJIOB,
IMMOJIYyUYCHUA COBpPEMCHHBIX MaTCpHraIoB.

OnpenenieHre yCIOBUW NPUMEHUMOCTH MOJEINen
(GUBUYECKUX TENl U TPOIECCOB (SBICHUN): MOJACIICH
ra3a, JKUAKOCTHU M TBEPAOTO (KPUCTAILUIMUECKOIO)
Tela, WICAIbHOTO Ta3a. BrimonHeHune y4yeOHBIX
3a/IaHUM Ha aHAJIU3 TEIUIOBBIX MPOIECCOB (SIBJIICHUIA)
C HCMOJB30BaHMEM OCHOBHBIX mnojoxxeHnii MKT u
3aKOHOB MOJIEKYJISIPHOW (PM3WKU M TEPMOAMHAMHUKHU:
CBA3b JIABJICHUS UJICAIBHOIO ra3a ¢ KOHLEHTpaluueu
MOJIEKYJI M €ro TeMIepaTypoil, YypaBHEHHE
MenneneeBa—Kianeiipona, TEePBbIA 3aKOH
TepMoguHamMuku.  Pabora B Tpymmax — mpu
00CyXJIeHUU BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(mampumep, mo Teme «TermnooOMeH B IKUBOU
TIPUPOIEN)

PA3JIEJI 4. DJIEKTP

OIMHAMMHKA

DJIeKTpUYECKoe moJie

[IpoBeneHne KOCBEHHBIX M3MEPEHUH M OIBITOB IO
MIPOBEPKE MPEAJIOKEHHON THMOTE3bl NMPU HU3YyUECHUU
B3aUMOJCHCTBUSA  3apsDKCHHBIX — Tel,  3apsaa
KOHJIEHCATOpa, MOCIEAOBATEIbHOTO  COEIUHEHUS
KOHJIEHCAaTOpOB. Pemienne pacu€THeIX 3a7a4 C SBHO
3aJJaHHOM W HESBHO 3aJJaHHOW (hU3MUecKoil MOJEIbI0

JIMKTaHT,
3a4€rT,
KOHCTIEKTHI,

KOHTPOJIbHAs
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C HUCIOJB30BAaHHEM OCHOBHBIX 3aKOHOB U (PopmMyn
AJEKTPOCTATHKU. PenieHne KadyecTBEHHBIX 3ajad,
TpeOyronmx MIPUMEHEHUS 3HaHUHN o
AIEKTPOCTATHKE. OO6®bsicHeHne OCHOBHBIX
[PUHIUIIOB JECUCTBUSA TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTMYECKUX IIPOLIECCOB, TaKUX KaK:
AIEKTPOCKOM, DJIEKTPOMETP, AJIEKTPOCTaTHUYECKas
3aIlnTa, 3a3eMJICHUE AIIEKTPONIPUOOPOB,
KOHJEHcaTopbl, TeHeparop Ban ne ['paada.
OnpeneneHre ycaoBUM MPUMEHUMOCTH MOAENeH
(GU3MYECKUX TEN: TOYEYHBIH 3apsii, OJHOPOIHOE
ANIeKTpUYecKoe Tmosie.  BoimonHeHwe — y4eOHBIX
3a/IaHM  Ha aHalIu3 DJJIEKTPUUYECKUX IPOLIECCOB
(stBIICHUTA) c HCIIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHUH M 3aKOHOB JJIEKTPOJMHAMHKHU: 3aKOH
COXpaHEHHUs JIEKTPUUYECKOro 3apsia, 3akoH KyioHa,
MOTEHIIUATBHOCTh  3JIEKTPOCTATUYECKOTO  TOJI,
MPUHIUI CYNEPHO3ULMU 3BJIEKTPUUYECKUX IOJIEH.
HcnonszoBanue IT-rexHonoruit mpu pabore ¢
JOTIOJTHUTEIbHBIMA UCTOYHHKAMU HH()OpMALUHU T10
TeMe, UX KpPUTUYECKHM aHaau3 ¢  OLEHKa
JIOCTOBEPHOCTH.

IHoCTOAHHBIN YJIEKTPUYECKHH TOK

[IpoBeneHne mNpsAMBIX H3MEPEHH CWJIBI TOKa U
HaIpsKEHUsI, KOCBEHHBIX HW3MEPEHHUH yAEIbHOIrO
CONPOTHUBJICHUS, 2J1C u BHYTPEHHETO
COMPOTHUBJICHUSI HMCTOYHUKA TOKA, MPOBEJCHUE
HCCIIEIOBAaHUM 3aBUCUMOCTEH (PU3MUYECKUX BEITHMYUH
U ONBITOB MO MPOBEPKE MPEIJIOKEHHON THIOTE3bI
MpU M3YyYEHUHU LEeNel MOCTOSSHHOrO Toka. PemieHue
pacu€THBIX 3aJay C SBHO 3aJaHHOM U HESIBHO
3aIaHHON (PU3UYECKON MOJICTBIO C HUCIIOIh30BAHUEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYJT TIOCTOSTHHOT'O TOKA.
Pemenne  kauecTBEHHBIX  3ajay, TpeOYyOMIMX
MPUMEHEHHUS 3HAHUI U 3aKOHOB MOCTOSIHHOTO TOKA
OObsicHEHHEe OCHOBHBIX  TPHUHIIUIIOB  JICHUCTBUS
TEXHUYECKUX YCTPOMCTB, TAaKUX KaK: aMIIEpMETP,
BOJIBTMETpP, PpEOCTaT, CYETUYUK DIIEKTPUUYECKOU
sHepruu. BrimonHenue yuyeOHbIX 3aJaHUi HA aHAJIN3
AIEKTPUIECCKUX MIPOIIECCOB (stBIICHMIN) c
HCIIOJIb30BAHUEM OCHOBHBIX MOJIOKEHUH U 3aKOHOB
ANEKTPOMHAMMKHU: 3aKOHBI OMa I ydacTKa LenHu
U Uil 3aMKHYTOM DJIEKTPUYECKOW LEeNH, 3aKOH
Jxoyns—Jlenna. PabGora B  rpymmax — mpu
00CYXIIEHUH BOIIPOCOB MEXKIPEAMETHOTO XapaKTepa
(mampumep, No Teme «DJIEKTPUYECKUE SBICHUS B
IIPUPOJIEN)

Toxku B pasaumunbix cpexax I[IpoBenenue
KOCBEHHBIX U3MEPEHUI " HUCCIECIOBAaHUN
3aBUCHUMOCTEH Mexay (QU3NUECKUMH BEIMYUHAMU
npu W3Yy4YEHUU MPOLIECCOB pPOTEKaHUs
AJEKTPUYECKOTO TOKAa B METAJUIAX, DJIEKTPOJIUTAX U

paborta,

TECT
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MOJIYTIPOBOTHUKAX.
Pemienune pacu€THbIX 3a7ad C SBHO 3aJaHHOW U
HESIBHO  33JIaHHOM  (U3MYECKOH  MOJENblo  C
WCIIOJIb30BAaHUEM 3aKOHOMEPHOCTEH MOCTOSHHOTO
TOKa B Pa3IMYHBIX cpenax. PenieHne KaueCTBEHHBIX
3a/1a4, TPeOYIOIMX NMPUMEHEHUS 3aKOHOMEPHOCTEH
MOCTOSIHHOTO ~ TOKa B Pa3jMYHBIX  Cpelax.
OObsicHEHHE OCHOBHBIX  TPHUHIIUIIOB  JEHUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKHX KaK: ra3opa3psIHbIe
JIAMIIBI, AJIEKTPOHHO-Ty4YeBas TpyOKa,
MOJTYTIPOBOIHUKOBBIE TPUOOPHI: AHMO, TPAH3UCTOP,
(dhoToIMO I, CBETONMO/T; TaTbBaHUKA, paMHUPOBAHNE

MCJIH, BBIIJIABKA aJIFOMHMHUS, 3JIEKTPOHHAS
MHKPOCKOIHS

MarauTHoe nosie  IIpoBeneHne  KOCBEHHBIX
W3MEpPEHUI CHUJIBI Awmrnepa, MPOBEICHUE

UCCIICIOBAaHUS 3aBUCUMOCTEH MEXay (U3UYECKUMHU
BEJIMYMHAMU U OMBITOB MO MPOBEPKE MPEITI0KEHHON
TUNOTE3bl MPU U3YYEHUU JICUCTBUS MOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM, B3aUMOACHCTBUS
MPOBOJIHMKA C MAarHUTHBIM TmosieM. Ormnpezenenue
YCIOBUM TMPUMEHUMOCTH MOJIEJIM  OJHOPOIHOIO
MarHutHoro noss. OnpejneneHue  HampaBlICHUS
WHIYKIIMM MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuibl  Amnepa u  cuiabl  Jlopenua. Pemenue
pacu€THBIX 3aJady C SBHO 3aJaHHOM U HESIBHO
3alaHHON (HPU3MUECKON MOJENBIO ¢ UCTIOIh30BAHUEM
OCHOBHBIX 3aKOHOB M (popMyI1 1o TeMe «MarHuTHoe
noJsiey». PemieHne KaueCTBEHHBIX 3a/ad, TPEOYIOMIIX
MPUMEHEHHUSI 3HAHUM 1O TeMe «MarHuTHOE MOoJIeH.
OObsicHEHHEe OCHOBHBIX NPHUHIMUIIOB  JCHCTBUS
TEeXHUYECKUX YCTPOHMCTB UM  TEXHOJOTHMYECKHX
MPOLIECCOB, TAKUX KakK: NMPUMEHEHHE IOCTOSHHBIX
MAarHUTOB, 3JICKTPOMArHUTOB, TECTEP-MYJIbTHU- METP,
3JEKTPOJIBUTATEIh SIkoOu, YCKOPUTENIH
3JIEMEHTapHBIX YACTHI]

JiekTpoMarHuTHasi  uHAyknusi  [IpoBenenue
HCCIIEOBAHUS 3aBHCUMOCTEH (DPU3NYECKUX BEITMYUH
U ONBITOB MO MPOBEPKE MPEIIOKEHHON THIOTE3bI
MpU  U3YYECHHH  SIBJICHHUS  DJIECKTPOMATHUTHOM
MHAYKIUU. Pemenne pacy€THbIX 3a7a4 C  SIBHO
3a/ITAaHHOW U HESIBHO 3aJJaHHOHN (YU3MYECKON MOJIEITBIO
C WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U ()OPMYII 110
TemMe «DJIEKTpOMarHuTHas HWHAyKOus». Pemenue
KaueCTBEHHBIX 3a/1ay, TPeOyIOmMX NPUMEHEHUS
3HAHUU TO TeMe «DJIEKTPOMArHUTHAs HHIYKIHS.
OObsiCHEHHE OCHOBHBIX NPHUHIUIIOB  JCHCTBUS
TEXHHUYECKUX YCTPOMCTB M  TEXHOJIOTHMYECKHX
MpOILIECCOB, TAaKUX KaK: WHIAYKUMWOHHAs TI€Yb,
COJICHOWJ, 3alluTa OT DJJICKTPU3alUMU TeJl TpHU
JIBIOKCHUM B MarHuTHoM mnojie 3emin. Pabora B
rpynmnax npu 00CyXICHUHN BOIIPOCOB
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MEXIPEIMETHOIO XapakTepa (Halmpumep, Mo TeMme
«DNEeKTPOMAarHUTHBIE SIBJICHUSI B IPUPOJIEN)

PA3JIEJI 5. KOJIEBAHM 1 BOJIHBI

Mexanunyeckue KoJIeOaHusl IIpoBencHue JlukraHT,
KOCBEHHBIX U3MEpEeHui, UCCIIEI0BAHUS "
3aBUCUMOCTEH MeX1y (U3NUYECKUMHU BEIMYMHAMH H 34T,
OIBITOB IO NPOBEPKE MPEMIIOKEHHOW TMIIOTE3BI IIPU KOHCIIEKTHI,

M3YYCHHH KOJEOAHW HHUTSHOTO U TPYXHUHHOTO
MasATHUKOB,  BBIHY)KJIEHHBIX M  3aTyXarolIUX
MeXaHUYeCKUX Kosebanuid. OrpeneneHue yCIOBHMA paborta,
MIPUMEHUMOCTH MOJIEJIM MAaTEMATHYECKOr0 MasiTHUKA
W WACAJTBHOIO MPYKWHHOTO MasiTHUKA. Pemienue
pacy€THBIX 3aJa4 C SIBHO 3aJJaHHOM W HESBHO
3alaHHON (PU3MUECKON MOJENBIO ¢ UCTIOIh30BAaHUEM
OCHOBHBIX 3aKOHOB M  (QopMynl 1O  Teme
«MexaHnueckue KOJIeOaHUs. Pemenue
KaueCTBEHHBIX 3a/ay, TpeOyIoUMX MpUMEHEHUS
3HaHUA 10 TeMme «MeXxaHu4YecKrue KoJIeOaHUs.
OObsicHEHHEe OCHOBHBIX  TPHUHIIUIIOB  JICHUCTBUS
TEXHUYECKUX YCTPOWCTB, TAaKHX KaK: METPOHOM,
4yacel, KayelHd, MYy3bIKQIbHBIE  HWHCTPYMEHTHI,
ceiicmorpad. Hcmonp3oBanue IT-TexHomoruii mpu
paboTre ¢  JOMOJHUTEIBbHBIMH  HCTOYHUKAMU
uHPOpMAIIUK 10 TeME, WX KPUTHUECKHA aHAIIU3 U
OLICHKa J0CTOBepHOCTH IIpoBeneHne KOCBEHHBIX
W3MEPEHU M MUCCIEIOBAHUSA  3aBUCUMOCTEHU
buznuecKux BEJINYMH pu U3Y4YEHUU
DJIEKTPOMATrHUTHBIX Kosie0aHui u Lerneu
IIEpEMEHHOr0 TOKa. PemreHne pacu€THbIX 3amad c
SBHO 3a/IaHHOM W HESIBHO 3aJlaHHOW (PU3UUYECKOM
MOJEJIBIO C HCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M
dbopMyI TI0 TeMe «IJIEKTPOMArHUTHBIE KOJICOAHUS.
Pemenne  kauecTBEHHBIX  3agady, TPeOYIOMIMX
MIPUMEHEHHUS 3HaHUM MO TeMe «DJIEKTPOMArHUTHBIC
KoJie0aHus». CpaBHEHME  MEXaHUYECKUX U
AJIGKTPOMArHUTHBIX ~ KoOJeOaHuil. OOBsicHeHHE
OCHOBHBIX IPHUHLHWIIOB JEHUCTBHUSI TEXHUYECKHUX
YCTPOMCTB, TaKUX Kak: OJJIEKTPUYECKUNA 3BOHOK,

KOHTPOJIbHAs

TCCT

reHeparop HEPEMEHHOT O TOKa, JMHUN
3JIEKTpoIepeiay. Onpenenenue YCJI0BUM
IIPUMEHUMOCTH MOJIENH U71€aJIBbHOTO

KonebaTenpbHOr0 KOHTYypa. AHaIM3 M OICHKA
MOCJICICTBUIM MCTIOIB30BAHMS PA3IMYHBIX CIIOCOOOB
MPOU3BOJACTBA  JJICKTPOSHEPIMU  C  MO3ULIUN
9KOJIOTUYECKOW O€30MacHOCTH; MPEACTaBICHUN O
palMoOHATBHOM MTPHUPOAOIOIL30BAHUM (B Ipolecce
MOATOTOBKHA COOOIICHHM, BBIMOTHEHUN TPYIIIOBBIX
IIPOEKTOB)

Mexannyeckne M 3JIEKTPOMATHUTHbIE BOJIHbBI
CpaBHEHHE MEXaHMUYECKHX U 3JIEKTPOMArHUTHBIX
BoJH. OmnpeneneHne  yCaoOBUA  MPUMEHUMOCTHU
MOJEJIN rapMOHHUYECKOMN BOJIHBIL. Pemienue
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KaueCTBEHHBIX 3a/1ay, TPeOyIOmMX NPUMEHEHUS
3HAHHUH 10 TEME «MexaHndeckue u
AJIEKTPOMAarHUTHBIE BOIHBD». M3yueHue napameTpos
3ByKOBOM BOJIHBI. M3yueHuwe pacnpocTpaHeHUs
3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAaHCTBE.
OObsicHEeHHEe OCHOBHBIX  TPHUHIIUIIOB  JICHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJOTMYECKUX
MPOIECCOB, TAKUX KaK: My3bIKaJIbHbIE MHCTPYMEHTBHI,
pagap, paguoNpuUEéMHHK, TEJIEBU30p, AHTEHHA,
tenedon, CBY-neus, ynpTpa3ByKoBas AHMArHOCTHKA
B TexHumke u wmeaunuHe. HMcmonn3oBanue IT-
TEXHOJIOTHH TIpu paboTe ¢ JOTOJHUTEIHHBIMU
UCTOYHUKAMH  WHPOpMANUKM IO  TeMme, HX
KPUTUYECKHII aHallu3 W OLEHKAa JOCTOBEPHOCTH.
AHanmM3 ¥ OLIEHKa TMOCIEACTBUNA IIYMOBOTO |
AJIEKTPOMATHUTHOTO  3arpsi3HEHUS  OKpYXKaromleH
Cpellbl C TO3WIMKA SKOJIOTHYECKON Oe30MacHOCTH,
npenacraBieHnid  CpaBHEHHE  MEXaHUYECKUX U
AJEKTPOMArHUTHBIX BOJH. OmnpenesieHue ycCIOBUM
MPUMEHUMOCTA MOJIEJIM TAPMOHHYECKOM BOJIHBI.
Pemenne  kadecTBEHHBIX  3agad, TPEOYIOMIMX
NMPUMEHEHUs] 3HAHUU 10 TeMe «MeXaHu4yecKue u
3JIEKTPOMAarHUTHBIE BOIHBD». M3yueHue napameTpos
3ByKOBOM BOJIHBI. M3yueHuwe pacnpocTpaHeHus
3BYKOBBIX BOJIH B 3aMKHYTOM [POCTpPaHCTBE.
OObsicHEHHE OCHOBHBIX TPHUHIIUIIOB  JCHUCTBUS
TEXHUYECKUX  YCTPOMCTB U  TEXHOJOTMYECKUX
MPOIECCOB, TAKUX KaK: My3bIKaJIbHbIE MHCTPYMEHTBHI,
pagap, paguoNpuUEéMHHK, TEJIEBU30p, AHTEHHA,
tenedon, CBY-meus, ynpTpa3ByKoBas AHMArHOCTHKA
B TexHmke u wmeaunmHe. HMcmonn3oBanue IT-
TEXHOJIOTHH TIpu paboTe ¢ JOTOJHUTEIHHBIMU
UCTOYHUKAMU  WHpOpMANUU MO  TeMme, HX
KPUTHYECKUII aHallu3 W OLEHKAa JOCTOBEPHOCTH.
AHanmM3 ¥ OLIEHKa TMOCIEACTBUNA IIYMOBOTO |
AJIEKTPOMATHUTHOTO  3arpsi3HEHUS  OKPYXKaromleH
Cpelbl C TO3WIMKA SKOJIOTHYECKOW Oe30MacHOCTH,
MpEICTaBICHUM

Ontuka HaOmogeHne  ONTHYECKHUX — SIBIICHUH,
MPOBEJICHUE KOCBEHHBIX MU3MEPEHUM, UCCICTOBAHUS
3aBUCHUMOCTEH (DM3MUECKUX BEIUYHUH U OIBITOB IO
MPOBEPKE MPEITI0KEHHON TUIOTE3bl MPU W3YyUYECHUU
SIBJICHUM TPEJIOMIICHHsI CBETa Ha TpaHHULIEC pazfeia
JIBYX Cpell, TPeIOMJICHHsI CBETa B COOHMparonied u
pacceuBarOLIEl JIMH3aX, BOJIHOBBIX CBOMCTB CBETA.
Pemienue pacu€THbIX 3a7ad C SBHO 3aJaHHOW U
HESIBHO  33JJaHHOM  (U3MYECKOH  MOJENbI0  C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (OPMYJ 1O
temMe «Onruka». PelieHne KadecTBEHHBIX 3aaad,
TpeOYIOIMX NPUMEHEHHS 3HAHUK TI0  TeMme
«Ontuka». [loctpoenne u pacuér u300pakeHui,
CO3/1aBa€MbIX IUIOCKUM 3€pKajioM, TOHKOW JIMH30il.
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OnpenenieHre yCIOBUM NPUMEHUMOCTH MOJEIHU

TOHKOM JIUH3BI; IpaHuULl MPUMEHUMOCTHU
r€OMETPUYECKON ONITUKH.
OObsicHeHue 0COOeHHOCTEHN MPOTEKaAHUS

OINTHYECKUX SIBIICHUI: HHTEp(epeHnn, TudpaKium,
JUCTIEPCUM, IIOJHOTO BHYTPEHHETO OTpPaKEHUs.
OObsicHeHHE OCHOBHBIX INPHUHILMUIOB  JICHCTBHS
TEXHUYECKMX  YCTPOHCTB U  TEXHOJIOTMYECKHX
NPOIIECCOB, TaKUX Kak: OYKH, JyIa, IEpHUCKOII,
¢doroanmapar, MUKPOCKOII, IPOCKIIMOHHBIH anmnapar,
NPOCBETICHHE  ONTHKH, BOJIOKOHHAs  OITHKa,
nudpakmuonHas pemeérka. PabGora B rpymmax mpu
00CYX/ICHUH BOIIPOCOB MEXKIPEAMETHOTO XapaKTepa
(HampumMep, 1o TeMe «CBETOBbIE SBIEHUS B
IIPUPOJIEN)

PA3JIEJI 6. OCHOBBI CITELTUAJILHOM TEOPUU OTHOCUTEJILHOCTH

OcnoBbl CTO IIpoBeneHre KOCBEHHBIX U3MEPEHUIN
UMITYJIbCA W DHEPTHH PENSATUBUCTCKUX YacTHIl (IO
dbotorpadusiMm TPEKOB 3apsOKCHHBIX  YacTHI[ B
MarHuTHOM I10Ji€). AHAIU3 U ONUCAaHUE (PUIUIECKUX
SIBJICHUHN c HCIIOJIb30BaHUEM MOCTYJIaTOB
CrelraIbHON TEOPUH OTHOCHUTEIbHOCTH.
OObsicHEHHEe OCHOBHBIX TPHUHIIUIIOB  JCHUCTBUS
TEXHHUYECKUX YCTPOMCTB, TAKMX KaK: CITyTHHKOBBIE
MPUEMHUKH, YCKOPUTENH 3apsyKEHHBIX YaCTHI]

JuKTaHT,
3a4érT,

KOHCIICKTHI

PA3JIEJI 7. KBAHTOBASI ®U3UKA

Kopnyckynsipao-posHoBoi ayanusm [Iposenenue
KOCBEHHBIX U3MEPEHMUI, WCCIIEIOBAHMS
3aBUCUMOCTEH MeXAy (U3MUECKUMM BEIUYMHAMU
pu U3ydyeHuu siBieHus porosddexra. OObsicHEHUE
OCHOBHBIX IIPUHLMIIOB JEUCTBUS TEXHUYECKUX
YCTPOICTB, TAKUX KaK: CHEKTPOMETP, (POTOIIEMEHT,
($oTOaTUMK, TYHHEJIBHBI MHUKPOCKOI, COJHEYHAs
Oarapes, cBeronuoa. Pemienue pacu€THbIX 3a1ay C
SBHO 33JaHHOW W HESIBHO 33JaHHON (uznyeckon
MOJIEJIBIO C HCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M
dopmyn o teme «KBaHTOBBIE siBIeHUs». Pemenue
KAaueCTBEHHBIX 3a/ay, TpeOyoUMX NpUMEHEHUS
3HaHUH 1o  Teme  «KBaHTOBbIE — SBICHMSY.
Omnpenenenne yciaoBUW MPUMEHHUMOCTH KBaHTOBOM
MOJIENIM CBETa. AHAJIM3 KBAaHTOBBIX IIPOLECCOB C
UCIIOJIb30BAaHUEM  ypaBHEHHUS OUWHIUTEHHA s
dbotorddekra, MpUHIUIA COOTHOIICHUI
Heonpenenéunoctu [eizenbepra. HMcmonp3oBanue
IT-texHonoruii mpu paboTe € JOMOJHUTEIBHBIMU
UCTOYHUKAMU  UHpOpMaluMU IO  Teme, HX
KPUTUYECKHUM aHAJIU3 U OLIEHKA JOCTOBEPHOCTH

®uzuka aroma  HaOmonenwe — nuHEHYaThIX
cekTpoB. OOBSICHEHHE OCHOBHBIX IPUHIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOMCTB, TaKUX Kak:
CIEKTPOCKOII,  J1a3ep, KBAHTOBBIM  KOMIIBIOTED.

JIMKTaHT,
3a4€rT,
KOHCTICKTHI,
KOHTPOJIbHAA
pabora,

TCCT
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OnpenenieHre yCIOBUM NPUMEHUMOCTH MOJEIHU
atoma Pesepdopma. AHaim3 KBaHTOBBIX MPOIECCOB
Ha OCHOBE IEpPBOr0 M BTOPOTO MocCTyjiaToB bopa
[IpoBenenne w3MepeHUd paaMOAKTHBHOTO (oHA C
UCIIOJIb30BAHUEM  JIO3UMETPA M HUCCIIEIOBAHHE
TpekoB dacTtui (1o TOTOBBIM (oTtorpadusm).
OObsiCHEHHE OCHOBHBIX NPHUHIUIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHCTB M  TEXHOJIOTHYECKHX
MpOILIECCOB, TaKUX Kak: JO3UMETp, Kamepa
Bunbcona, saepHbld  peakTop, TEPMOSICPHBIN
peakTop, aTomHass O60mM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus. Onpenenenue YCIIOBUM
MPUMEHUMOCTH MOJIEIH aTOMHOTO sapa. AHAIH3 U
ONHMCAHUE SIIEPHBIX PEAKIHUI C HUCHOJIb30BAaHUEM
MOHSATUM MAacCOBO€ YHUCJIO W 3apsij sapa, SHEPTUs
CBA3M S7pa, 3aKOHOB COXPAHEHHUS 3apsa, MaCCOBOTO
quclia W JHEPTHUH B SICPHBIX PEaKIUsAX, 3aKoHa
paAMOaKTUBHOTO pacmajna. AHajIM3 U OIeHKa
BIUSHUS PAJIMOAKTUBHOCTH HA KHBBIE OPTaHU3MEI, a
TAKXKE MOCJICACTBUN Pa3BUTHUA SACPHON SHEPTrEeTHKU
C  TO3MIHUH  JKOJOTHYECKOH  OE30IacHOCTH;
Mpe/ICTaBICHUMA 0 paloHaIbHOM
MPUPOJONOIB30BaHUM (B  TPOLECCE TMOATOTOBKU
COOOIIICHUH, BBIMOJIHEHUS TPYITOBBIX TPOCKTOB)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU N1 ACTPOPU3NKHN

DJIeMeHThl ACTPOQHU3MKH YUYacTUE B JIUCKYCCHUU O
PO aCTPOHOMHHU B COBPEMEHHOM KapTHHE MHUpA, B
IIPAKTUYECKON JeSATENBHOCTH YeJIoBeKa u
JalbHEUIIEM  HAYyYHO-TEXHMYECKOM  Pa3BUTHH.
[ToarotoBka CcOOOWIEHUH O METOAAX MOTyYCHHS
HAy4YHBIX ACTPOHOMHYECKUX 3HAHWM, OTKPBITHAX B
COBPEMEHHOMN aCTPOHOMUHU. IIpumeHeHue
OCHOBOIIOJIATAIOIIAX ~ACTPOHOMMYECKUX IIOHATHUH,
3aKOHOB W TEOpUH Ui aHauu3a U OOBICHEHUS
(GuU3M4EeCKUX MPOLECCOB, MPOUCXOAIINX B 3BE3/AAX,
B 3BE3JHBIX CHCTEMaX, B MEKIAJIAKTUYECKOU Ccpere,
JBIDKEHUSI HEOECHBIX TeJ, 3BONIOLMU 3BE3N U
Bcenennoii. [lpoBenenue HaOMOACHUN 3BE3AHOTO
HeOa HEBOOPYXKEHHBIM IJ1a30M C HCMOJIb30BaHHEM
KOMIIBIOTEPHBIX IPUJIOKEHUN Ui  ONpEAeICHUs
MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIE co3Be3ausi CeBepHOro nosymapus
u spkue 3BE3abL. [IpoBenenue HaOmMOACHUN B
TenecKon JIyHbl, TUIAHET, TYMAHHOCTEH U 3BE3IHBIX
CKOIUICHUM

3a4erT,
KOHCTIEKTHI,

TECT
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