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PaGouas mporpamma yuebHoro mpeamera «®usmka» cocTaBlieHa Ha OCHOBAaHHHU
nevictByromiero ®I'OC COO, denepanbHoii paboyeii mporpaMmsl yuebHoro npeamera «Dusukar»
¢ yuérom Paboueii mporpammer Bocriutanuss MAOY COIIL Nell u siBisieTcss IPUIIOKEHUEM K
OOIT COO MAOY COUI Nell.

COJAEP/KAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. Hayunblii MeTo1 MO3HAHUS NPUPOABI.

®uznka — QyHnaMmeHTanbHas Hayka o npupoze. HaydHblil MeTO[ MO3HAHUS U METOJIbI
UCCIEeIOBaHUS PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT M TEOpHUsl B Ipoliecce Mo3HaHUs npuposl. HabmoneHne u skcrepuMeHT B
¢dusuke.

CriocoObl u3MepeHus (pU3NUecKUX BEIMYMH (aHAJOroBble U LU(POBBIE M3MEPUTENbHBIE
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT n3mMepenuit Gpu3nyecKux BeIUUUH (a0COIOTHASI U OTHOCUTEIIbHASA).

MonenupoBanue ¢GU3NYECKUX SBICHUI U MPOLECCOB (MaTepHalbHas TOYKa, aOCOJIFOTHO
TBEPIIOE TEJO, UCATbHAS KUJIKOCTh, UACATBHBIN ra3, TOYCUHBIN 3apsn). [ unoresa. duznueckuit
3aKOH, TPAHUIIBI €r0 NPUMEHUMOCTH. DU3ndecKasi TEOpHsl.

Pons u mecto ¢usuku B (OpMUPOBAHMM COBPEMEHHOW HayyHOM KapTUHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIFO/IEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, nPAKmMuKym.

W3mepenne cuitbl TOKa U HANPSDKEHUS B LENHU MIOCTOSTHHOTO TOKA IIPH IIOMOIIM aHAJIOTOBBIX
1 TU(PPOBBIX U3MEPHUTEIBHBIX PUOOPOB.

3HakoMcTBO C¢ mudpoBoi nmabopatopueit o ¢usmke. [Ipumepsr usmMepenus puanyecKux
BEJIMYHH IIPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannuyeckoe aBukeHHE. OTHOCHUTEIBHOCTb MeEXaHM4ecKoro JBmxkeHus. Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €ro IPOEKIMH Ha OCH CHCTEMBl KOOPJAMHAT.
Tpaektopusi.

[lepememienue, ckopocTh (CpeiHsss CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOPEHHE
MaTEpUAIBHON TOYKH, UX MPOEKLIMHU HA OCH CHCTEMbI KOOpAuHAT. CIll0)KeHHE NEepEMEILEHUN U
CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPAMOJIMHEWHOE BIKEHHUE. 3aBUCUMOCTh KOOPJAMHAT,
CKOPOCTH, YCKOPEHHMS U IIYTH MaTepUaIbHOM TOUKH OT BPEMEHH U UX rpaduKu.

CBobosaHOe najzieHue. Y cKopeHue cBOOOHOTO najeHus. JBrxenue Tena, OpoLeHHOro Mo
YIJI0M K TOPU30HTY. 3aBUCUMOCTb KOOPJINHAT, CKOPOCTH U YCKOPEHHUS MaTEpUaIbHONW TOYKU OT
BPEMEHU U UX IpaduKu.

KpuBonuneiinoe nBmxeHune. JIBIKeHHEe MaTepHaIbHOM TOUYKHU 110 OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. [lepuon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHI€HIHMAIBbHOE) U TIOJHOE YCKOPEHHE MaTepHalIbHON TOUKH.

TexHudyeckne yCTpOHCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: CIUIOMETP, JIBUYKEHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NTepeJaul, CKOPOCTHbIE JTUQTHI.

Hemoncmpayuu.

Monenb cucTeMbl 0TCUETA, WILTKOCTPALs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HcceJ0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue ABMKEHHUN C UCTIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmEeHHOTO MO YIII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeW, TPAGKTOPUM, CKOPOCTEH JIBMKEHUSI OJTHOTO U TOTO K€ Tejla B Pa3sHbIX
cucTeMax OTCu€ra.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenune yCKOpeHHusl Ipy MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBH)KEHUU.

N3mepenue yckopeHus cBOOOIHOTO MajeHus (PEKOMEHI0BAaHO MCIIOJIb30BaHUe UPPOBOI
nabopaTopun).

N3yuenue nBukeHus Tena, OpOIIEHHOTO TOPU30HTaNbHO. [IpoBepka rumnoTessl o mpsiMoi
MIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AAITBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEIa.

N3yuenne nBukeHns Tea 0 OKPYKHOCTH € IOCTOSTHHOM IO MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBucMMOCTH Tiepruoja oOpallleHuss KOHMYECKOro MasTHUKAa OT €ro
rapamMeTpoB.

Tema 2. /lunamuxa.

[TepBebiit 3akoH HproToHa. MHEpumanpHble cucTeMbl OTCUETA. [[pMHIMI OTHOCUTENBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpeAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHImn cynepno3sunuuy cuil.

Bropoii 3akon HproTOHA 1J1s1 MaTepruanibHONW TOYKH.

Tpetuii 3akoH HproTOHA 1719 MaTepUaibHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacCChI.

Cuna TsKkecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckodl MmUpOThl. [IBMkeHHEe HEOECHBIX Tel U HX
ciyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHKyIerocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe tpeHue. Cuna TpeHHMS CKOJBXEHUS M CHJIA TPEHHUS IOKOSL.
Koaddunument tpenus. Cuna conpoTHBICHUS NMPU IBMKEHHM Tela B KUAKOCTU WM Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarndeckoe nasienue. Cuia Apxumena.

TexHuueckre yCTpOWCTBA M TEXHOJIOTMYECKUE IMPOLECChl: MOAIINIHUKHN, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TN B MHEPLHUATBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENIBHOCTH.

Kauenune AByX WWIMHAPOB WIM IIAPOB pPa3HOW MacCChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACHCTBYIOIIEH MPUIOKEHHBIX K TE€Ty CHII C IPOU3BEICHUEM MacCChl Tella
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM MOABEME U MA/ICHUH.

LenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenune paBHOJCHCTBYIOMICH CUIT TIPU ABMXKEHUU OpycKa MO HAKJIIOHHOM TIOCKOCTH.

[IpoBepka THMOTE3bI O HE3ABUCUMOCTH BPEMEHH [BWXKEHHUS OpycKa MO HAKIOHHON
IJIOCKOCTH Ha 3a/IaHHO€ PAaCCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCMMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIMX B IPY)KMHE U PE3MHOBOM
obpasie, oT ux aedopmarium.

W3yueHne BMKEHUS] CHCTEMBI TEJl, CBA3aHHBIX HUTBIO, IIEPEKHUHYTOH uepe3 JErkuil OJI0K.

N3mepenne koddduimenTa TpeHUs M0 BEIMYUHE YII0BOro KOd((dUIineHTa 3aBHCUMOCTH
Frp(N).

WccnenoBanue JBMmKeHHsT Opycka 1O HAKIOHHOM IUIOCKOCTM C  IEPEMEHHBIM
KOX(QPHUIIMEHTOM TPEHHSL.

W3yuenue nBuKeHMs rpy3a Ha BaJly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpHOE Teno. [locTynarenpHoe U BpaljaTebHOE ABMKEHUE TBEPIOTO TeEa.
MoMeHT cuiibl OTHOCHUTENBbHO ocu BpauieHus. [lneuo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHnueckre yCTpOWCTBAa M TEXHOJIOTMYECKUE ITPOLECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peuéryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buns! paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIEr0 OCh BPAIICHMUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3akonbl cOXpaHenHus 6 MexaHuKe.

NMnynsc MaTepuanbHOM TOYKHM, CUCTEMBI MAaTEpUaJbHBIX TOYeK. LleHTp Macc cucTtemsl
MaTepuaibHbIX TOUEK. Teopema 0 IBUKEHHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 MI3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

MoMeHT uMIlylibca MaTepuaibHOW Touku. IlpencraBiieHHe O COXpaHEHMM MOMEHTa
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cuibl Ha ManoM UM Ha KOHEYHOM mepemenieHUH. ['paduueckoe mpeacTaBieHue
paboOTHI CHIIBI.

MOoUIHOCTh CHIIBI.

Kunernueckass sHeprus MarepuaibHON ToukH. TeopemMa 00 M3MEHEHHUM KUHETHYECKOMN
SHEPTrUM MaTePUAIbLHON TOUYKH.

[loTeHunaneHble U HenoTeHUMaNbHbIe cuiibl. [loTeHuuanbHas sHeprus. [loTeHuunanbHas
SHeprusi ynpyro aepopmMupoBaHHOU MpyXuHbI. [loTeHIMaNbHAsS YHEPTrUs Tela B OJHOPOJIHOM
rpaBUTAlMOHHOM ToJie. IloTeHuuanbHas sHeprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHe 11apa). Bropast kocMuueckasi CKOpoCcTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEIOTEHITUAIBHBIX CUJI C U3MEHEHUEM MEXaHHUYECKON SHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHSL.

VYpaBHeHue bepHymnu [Uisi MAEanbHOM >KUIKOCTH KaK CIEICTBHE 3aKOHA COXpPaHEHMS
MEXaHUYECKOM SHEPTUH.

TexHudeckne ycTpolcTBa M TEXHOJOTMYECKHE IPOLIECCHI: IBM)KEHHE PAKET, BOJOMET,
KONEp, MPYKMHHBIM MUCTOJIET, THPOCKOII, UI'YpHOE KaTaHHWE Ha KOHbKaXx.

JHemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTtuBHOE ABMXKEHUE.

W3mepenne MOITHOCTH CHUJIBI.

V3MeHeHne sHepruu Teja MpHu COBEPIIEHUN pabOThI.



B3anMHble peBpallieHAss KWHETUYECKOM U TOTCHIMAIBHON SJHEPT UM IIPU JCMCTBUU HA TEJIO
CHJIBI TSDKECTU M CUJIBI YIIPYT'OCTH.

CoxpaHeHue 3Hepruu npu cBOOOJHOM a/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue ummynbca Tena o TOpMO3HOMY ITYTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KNHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMpYyKUHBI ¢ pab0OTON CHIIbI TPEHUSL.

Omnpenenenne pabOTHI CHIIBI TPEHUS TP IBUYKCHUH TeJIa 10 HAKJIOHHOW TUIOCKOCTH.

Paznea 3. Moaeky/sipHas puznka 1 TepMoIMHAMHUKA.

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOTU Meopu.

OcHOBHbIE TIOJIOXKEHUSI MOJIeKYyIsipHO-KuHeTnueckoir Teopun (MKT), ux onbiTHOE
obocHnoBanue. Juddysus. bpoyHoBckoe nBIKeHHE. XapakTep ABMKEHUS U B3aHUMOJICHCTBHS
yacTull BeuiecTBa. MoJienu CTpoeHUs Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBOMCTB
BeIlleCTBAa Ha OCHOBE JTHUX Mojenei. Macca u pa3mepsl Mojekyn (aromoB). KommdecTtBo
BemecTBa. [loctostHHas ABorajapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkanma temmeparyp
enncns.

Monens uieanbHOro ra3a B MOJEKYISIPHO-KMHETUYECKON TEOpUN: YaCTULIBI ra3a ABUKYTCS
Xa0TUYECKH U HE B3aUMOJIEHCTBYIOT JAPYT C APYrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. AOcCOIOTHas TemIeparypa
(mkana Ttemmeparyp KenbBuna). 3akon Jlamprona. M3ompormecchl B HUACAIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BenlecTBa. ['paduueckoe npeacraBieHne U30MPOIIECCOB: N30TEPMa,
n30x0pa, n3obapa.

CBs3b MEXKy JJABJICHUEM U CPEIHEN KHUHETHYECKOM YHEPTUEHN MOCTYIATEIbHOTO TEMIIOBOTO
JBUKEHHS MOJIEKYJI HCaTbHOTO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYIISIPHO -KUHETUYECKOU TeOpUn
HJICATHHOTO Ta3a).

CBsi3bp  aOCOJIIOTHOM — TeMIlepaTypbl TEPMOJUHAMUYECKOW CHCTEMBI CO  CpEIHEH
KHMHETUYECKOM 3HEprueil NoCTynaTeIbHOrO TEMJIOBOTO JIBUKEHHUS €€ YaCTHULL.

Texuuyeckne yCTpOWCTBa U TEXHOJIOTUYECKHE TPOIECCH: TepMOMETp, Oapomerp,
[IOJIy4eHUE HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu IBUKEHUS YaCTUL BELECTBA.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Buneoponuk ¢ 3anuchio peabHOT0 OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xunkocreil.

Mopgpens onbita [ITepHa.

[IpuTsikeHne MONEKyII.

Mojenu KpUCTaINIAYECKUX PEIIETOK.

Habnronenue u nccieoBaHne H30MpoOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue npoiiecca yCTaHOBJIECHUS TEIUIOBOIO PaBHOBECHS IPU TEIMJIOOOMEHE MEXTY
ropst4ei ¥ X0JIOJHOM BOJOM.

W3yueHne H30TEPMUYECKOTO TMpoliecca (PEeKOMEHIOBAHO HCMOJb30BaHUE LU(POBOI
nabopaTopun).

N3ydeHne n30XopHOro mpouecca.

N3yuenne nzobapHoro npoiuecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.



Tepmoannamuueckas (TI) cuctema. 3agaHue BHEUTHUX YCIOBHUH U1 TEPMOAUHAMUYECKOM
cucreMbl. BHellHue u BHyTpeHHUE napameTpsl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK
CpEIHHE 3HAUYEHHUS BEJIMYMH, ONUCHIBAIOIINX €€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe nauano tepmMoanHaMuku. CaMONpOU3BOJIbHAS PENIaKCcallds TEPMOIMHAMUUECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOro rasa B TEPMOJMHAMHKE — CHUCTEMa YypaBHEHHWIl: ypaBHEHUE
MenneneeBa—Knanelipona ¥ BeIpaK€HUE JUIsl BHYTPEHHEW SHEPIUH. Y CIOBHS NPUMEHUMOCTH
9TOM MOJENU: HHU3Kasg KOHIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Brlpaxenue mis
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HeCTaTUUECKUE IIPOLIECCHI.

OnemenTapHas paboTa B TepMOAMHaAMUKe. Beruncnenne paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Termonepenaya kak cnoco0 HW3MEHEHHUs BHYTPEHHEH OHHEPruu TEepMOJAMHAMUYECKOU
cucTteMbl 6e3 coBepieHns paboThl. KoHBEKIuS, TEII0MPOBOJHOCTD, U3Iy4YEHHUE.

KomnuectBo Ttemnotel. TemmoéMkocTs Tena. YaenbHas W MOJIIpHAas TEIJIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér konuvecTBa
TEIUI0THI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrlii 3ak0H TepMoIMHAMUKU. BHyTpenHss sHeprus. KoiandecTBo TemioThl U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN dHEPrun TepMOANHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpPMOAMHAMUKHK [JII PABHOBECHBIX MPOIIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKON CHUCTEMBbl MPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOIUHAMHKH ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXHO MEpenaTh
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy 0Oe3 kommencanuu (Kimaysmyc).
HeobpaTumocTh TpUpoIHBIX TIPOLECCOB.

[Tpuniumne! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIIT/. [ukn Kapho.

DKOJIOTMYECKHE aCIEKThl MCMOJIb30BaHUs TEIJIOBBIX JABHTraTeneil. TennoBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHuueckre ycTpoNCTBAa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJIOAWIBHUK, KOHIUIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTATeNd, MapoBas TypOWHA, NOJydEHHE CBEPXHU3KHUX
TeMIeparyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJB30BAHUEM TEIUIOBOIO HAcoca,
YTUIN3alKs OMOOPraHuYeCKOro TOTUIMBA U1l BEIPAOOTKH «TEIUIOBOM» U 3JICKTPOIHEPTHH.

emoncmpayuu.

N3menenue temmnepatypsl pH ainadaTHYeCcKOM pacIIMpEHUH.

Bo3gymiHoe oruuso.

CpaBHEHME YIEIbHBIX TEINIOEMKOCTEHN BEIIECTB.

CriocoObl U3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomneroTepHbie MOJ1€IM TEIIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenue yaenbHOM TeII0OEMKOCTH.

HccnenoBanue npoiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

W3ydyeHne B3aMMOCBSI3M DHEPIUU MEXMOJIEKYISIPHOIO B3aUMOJEHCTBUS U TEMIIEPATYPHI
KHIIEHHUS KUJKOCTEN.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanne u KoHAeHcanusa. McmapeHue U KHUIEHHE. YJenbHas TemoTa
napooOpa3oBaHUsL.

HacelmienHble 1 HeHAchIILEHHbIE Tapbl. KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U 1aBJICHUS
HACBHIIIEHHOTO Tapa OT TEMIIEpaTypbl, WX HE3aBHCUMOCTh OT O0BEMa HACBHIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJIECHUS B dKUIKOCTH.



Brnaxxnocts Bo3ayxa. AGCOTIOTHAS M OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHH30TPOIHUS CBOMCTB KPUCTAILIOB.
[TnaBnenue u KpucTayuM3anus. Y elbHas TerwioTa iasineHus. CyOmumarus.

Hedopmaruu tBEpaoro Tema. Pactsokenne u cxarme. Chosur. Monyne Ownra. Tlpenen
yIpyrux aedopmaruii.

TennoBoe pacuIMpeHHe KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEMHOE pacIIMpEeHHUE.
AHrapMOoHHU3M TEIIOBBIX KOJI€OaHUI YaCcTHUIl BEIIECTBA KaK PUYMHA TEIIOBOTO PACIIMPEHUS TEI
(Ha KaYECTBEHHOM ypPOBHE).

[IpeoOpazoBanue >HEpruM B (Pa3oBBIX Mepexoiax.

VYpaBHeHUE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTskeHHE. KoappUIMEeHT NOBEpXHOCTHOrO HaTsbKeHUs. KanwispHbie
siBJIeHUs. J[aBieHre 1Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. @opmymna Jlammaca.

Texnuyeckne yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JKUIKUE KPHUCTAJUIbI,
COBPEMEHHBIE MaTEPUAJIBL.

emoncmpayuu.

TennoBoe pacumpeHue.

CBoiicTBa HaCBIIIEHHBIX M1aPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBneHus.

Moneny HEeHbIOTOHOBCKOM JKUKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHHS KPUCTAINIMYECKOTO BEILIECTBA.

Buaer nedopmaruii.

Ha6nronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHune 3akOHOMEPHOCTEN UCTTApEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHue cBOWCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCoIOTHOMN BIaKHOCTH BO3[yXa U OIICHKA MAacChl HapOB B IOMELICHUH.

N3mepenue ko3 duiirienTa moBEpXHOCTHOTO HATKEHUSI.

N3mepenne moayns FOnra.

HccnenoBanue 3aBucuMocTty nedopMalui pe3HHOBOTO 00pasiia OT MPUJIOKEHHONU K HEMY
CHUJIBL.

Pasznea 4. DiiekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpusanus Tel U €€ MpOsIBICHUS. JJIEKTpUUEeCKUui 3apsan. JlBa BuIa 3JIEKTPUUYECKUX
3aps10B. [[poBOAHUKH, TUAIEKTPUKU U TOTYIPOBOJIHUKH. DIIEMEHTAPHBIN AJIEKTPUUECKUI 3apsl.
3aKOH COXpaHEHUs IEKTPUUECKOTrOo 3apsja.

B3aumoneiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onexrpuueckoe nojue. Ero aelicTBue Ha 3IIEKTPUYECKUE 3apsibl.

HanpsokéaHocts snextpuueckoro mnods. IlpoOubiit 3apsa. Jlunum Hanpsbk€HHOCTH
EKTpUYecKoro nosst. OJHOPOIHOE INEKTPUUECKOE TOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATHYECKOTO MOJs. Pa3HOCTh MOTEHUMANIOB U HANpPsKEHHE.
IToTeHumanpHas dHEPrus 3apsiia B AIEKTPOCTaTHUECKOM 1oJie. [loTeHman 31eKTpocTaTH4eCcKoro
noJist. CBA3b HAPSDKEHHOCTH TOJISA M PA3HOCTH MOTEHLMAIOB VI 3JIEKTPOCTATHUECKOTO IOJIS
(KaK OJHOPOJHOIO, TAK U HEOAHOPOJHOTIO).

[IpuHIMT cynepno3nuuy 3JIEKTPUUECKUX MOJIEH.



[Tone Toueunoro 3apsinma. Ilonxe paBHOMepHO 3apspkeHHOU cdepsl. [lose paBHOMEpPHO
3apshkeHHOro 1o 00BEMy miapa. [lome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl muHUN HAIPSDKEHHOCTH 3TUX MTOJIEH U 3KBUITOTEHIUAIBHBIX IOBEPXHOCTEN.

[IpoBOJHUKY B 3JIEKTPOCTATUUECKOM I10JI€. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIMBIEKTPUKH B JIEKTPOCTATUYECKOM IT0JIe. J(ManeKTpruyeckas IpOHUIIaEMOCTh BEIIECTBA.

Konpnencarop. D1ekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOT0 KOHAEHCATOPA.

[TapamienpHoe  coenuHeHME  KOHAEHcaTopoB.  IlocienoBarenpHOE — COEIMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsiKEHHON YaCTULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMYECKHE IPOLIECCHI: AJIEKTPOCKOI, JIEKTPOMETP,
ANIEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHHE JJIEKTPONpPHOOPOB, KOHAEHCATOPBI, TI'eHepaTop
Ban ne I'paada.

Hemoncmpayuu.

YCeTpoiCTBO M MPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX IAPUKOB.

DNEeKTpUUYECKOE MOJI€ IBYX 3apSKEHHBIX IJIACTHH.

Mogens snekTpocTaTiudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B 3INEKTPUUECKOM TOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

YCTpoiCTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOW M MEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOPa OT IJIONIA/IU TUIACTUH, PACCTOSHUS
MEXAY HUMH U JTUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus MMEKTPUIECKOro MOJIs 3apsyKEHHOTO KOHIEHCATOpa.

3apsanka 1 pas3psiika KOHIAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomut, nPAKMUKYM.

O1ieHKa CHJ1 B3aMMOACHCTBUS 3apsiKEHHBIX TEl.

Habmonenue mpeBpaliieHusi SHEPTUU 3apsHKEHHOTO KOHJIEHCATOpa B SHEPIHIO M3IY4YEHUS
CBETOMO/1A.

N3yuenune npoTekaHus TOKa B LIETIH, COAEpHKALIEH KOHACHCATOP.

Pacripenienienne  pa3HOCTH  MOTEHIMAIOB  (HAMpPSDKEHHS) TMPU  [OCIIEJOBATEILHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannslil IneKmpuyecKkuii mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus  CymIeCTBOBaHMSI IOCTOSIHHOTO — 3JIEKTPUYECKOrO0 TOKa. VICTOYHHMKHM —TOKA.
Hanpsixenue U u 9J1C &.

3akon OMa Juid ydacTKa Lenu.

DIEKTPUYECKOE CONPOTUBIICHHE. 3aBUCUMOCTh COIPOTUBIIEHUS OJTHOPOAHOIO MPOBOJHUKA
OT €ro JJIMHBI U IUIOIIA/I TONEPEUHOI0 CEYEHUs. Y IeTbHOE CONPOTUBIICHNE BEILIECTBA.

[locnenoBarenbHOE, MNapaieNbHOE, CMEIIAHHOE COEOUHEHUE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux nene. Ilpasuna Kupxrodga.

Pabota anexrpuueckoro Toka. 3akoH Jxoynas—Jlenna.

MOIIHOCTB IEKTPUUYECKOTO TOKA. TemIoBass MOIIHOCTD, BBIJIENIEMAst HA PE3UCTOPE.

OJ1C 1 BHYTpeHHee CONPOTUBJICHNE UCTOYHHMKA TOKA. 3akoH OMa Ui OJTHOM (3aMKHYTO)
UIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKa. KOpoTKOE 3aMbIKaHHE.

KoHnpeHncarop B ienu nocTosIHHOTO TOKa.

TexHudeckue ycTpoicTBa U TEXHOJIOTHUECKUE ITPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT,
CYETUHK DIIEKTPUYECKON DHEPTUM.

Jemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSDKEHMUSL.



UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS JUIsl  PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOIHO/IA.

3aBUCUMOCTb COMPOTHUBJICHUS [WJIMHJIPUYECKUX IPOBOJHUKOB OT JUIMHBI, TUIOMIAAH
MOINEPEYHOT0 CEYEHUsl U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT CONPOTUBJICHUS IPU TIOCTOSIHHOM HaPSLKEHUH.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3ambIKaHHE TalbBaHUYECKOTO 3JIEMEHTa U OIEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

Crnioco0bl coenmHeHns UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/Ty MTOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKa B
LIETIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKmuxKym.

HccnenoBanue cMeaHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSHKEHUS IS JIAMITbI HaKaTUBaHUSL.

YBenuueHue npejenia u3MEpeHus amnepMmeTpa (BOJIbTMETPA).

N3mepenune 3/1C 1 BHYTpEeHHETO CONMPOTUBIICHUSI UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C raqbBaHUYECKOTO JIEMEHTa OT BPEMEHH IIPH KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTCHIIMAIIOB MEXKTy TTOJTFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKa B
TICTIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HON MOIIIHOCTHA MCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKTpuyeckas TPOBOJUMOCTh PA3JUYHBIX BEHIECTB. ODJIEKTPOHHAs IMPOBOJIUMOCTH
TBEPABIX ~ METAJIOB.  3aBHUCUMOCTb  CONPOTHUBIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHas U MpHUMECHas MPOBOJAUMOCTbh MOJYIMPOBOJIHUKOB.
CaoiictBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUIT TOK B AJEKTPOJUTAX. DJIEKTPOJUTHYECKAS AUCCOIMALUS. DJIEKTPOIIU3.
3axonsl apazest U1l 3JIEKTPOIH3a.

DIIEKTPUYECKUI TOK B razax. CaMoCTOSITEIbHBINA U HECAMOCTOSITENbHBIN pa3psa. Paznuunbie
THUIIBI CAMOCTOATEIBHOTO pa3psiaa. Momnus. [1na3ma.

Texuuyeckne ycTpoiicTBa M MNPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psaHble JaMIlbl,
ANIEKTPOHHO-JTy4eBasi TPyOKa, MOJIYHPOBOAHHUKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP, (HOTOAUOI,
CBETOJMOJ, TallbBaHWKa, padUHUPOBAHUE MEIU, BBbIIUIABKA AIOMUHHUSA, JJIEKTPOHHAS
MUKPOCKOTIHSL.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH AIIEKTPOJIUTOB.

3akoHsbl 2nekTpoauza Oapazes.

HckpoBoii pa3psa v mpoBOAMMOCTE BO3AyXa.

CpaBHeHME TPOBOJIUMOCTH METAJIJIOB U TIOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomol, nPAKMUKyMm.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTPOTUBJIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3uyecKHil MPAKTUKYM.

Crioco0bl n3MepeHus (PU3MUECKUX BETUYHH C MCIIOJIB30BAHUEM aHAJIOTOBBIX U IIU(POBIX
W3MEpPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCONIOTHBIE U



OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  M3MepeHHd  (u3nueckux BenuuyuH. OIleHKa TpaHuIl
IIOIPEIIHOCTEN.

[TpoBeneHne KOCBEHHBIX U3MEPECHHUIA, NCCIICIOBAaHUIA 3aBUCUMOCTEN (DU3MUECKUX BEIIHYUH,
MpOBEpKa MPEAJIOKEHHBIX THIOTE3 (BbIOOp M3 padoT, OMHMCAHHBIX B TEMAaTHYECKUX pas3zeax
«Y4EeHUYECKUH IKCTIEPUMEHT, JIAOOPATOPHBIE paOOTHI, TPAKTUKYM).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yriyoiaéHHOTO ypoBHS B 10 Kilacce OCyMIECTBISIETCS € yUETOM
COJIEp)KaTEeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMM MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu v TEXHOJIOTHH.

Meswcnpeomemuvie noOHAMUA, CEA3AHHbIE ¢ U3YUEHUEM  MEMO008 HAYUHO20
HnO3HAHUA: SBICHUE, HAy4YHBIH (akT, runoresa, (U3NYEecKas BEIMYMHA, 3aKOH, TEOPHUS,
HaOJII0/IeHNEe, SKCIIEPUMEHT, MOJEINPOBAHNUE, MOJENb, U3MEPEHUE, MOTPEIIHOCTH H3MEPEHUH,
M3MEPUTENbHBIC TPUOOPHI, (poBas TabopaTopus.

Mamemamuka: peunieHue cuctembl ypaBHeHui. JluneliHas ¢QyHkuums, mapaboia,
runep6oia, ux rpaduku u cBoiictsa. Tpuronomerpuieckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIUH Ha OCHU
KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonozua: mexannyeckoe JBIKEHUE B *KUBOU mpupone, nuddysus, ocmoc, TermnooOMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSL
OMOOPraHNYECKOT0 TOIJIUBA JJISI BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUISPHBIE SBJICHUS B IPUPO/IE, INEKTPUUECKHUE SIBJICHUS B )KUBOM NMPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHWE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, NoJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, JKUJIKOCTEH U
ra3oB, OKUJKHE KPHUCTaUIbI, DJJIEKTPUYECKUE CBOMCTBAa METAJUIOB, 3JIEKTPOJIUTUYECKAS
JiCCOLIMaIus, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIHS.

TI'eozpagpua: BnaxxHOCTh BO3yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue IBUKEHHUM C HCIIOIb30BAaHHEM MEXaHHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUs B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMU (KpPOHIITEWH, peméryaTbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (THPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJAWUJIHHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TIOJyYEHHUSI COBPEMEHHBIX MarepHajlioB, B TOM  4YHCIIE
HAHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHUE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIC JaMIIbl, TOIYIPOBOJHHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pasznea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue MOCTOSHHBIX MAarHUTOB M MPOBOJHMKOB C TOKOM. MarHuTHoe IOJI€.
BekTop marauTtHOM nHAyKUuU. [IpuHIMO Cyniepno3uuy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
WHIYKIUU.

MarautHoe moJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIeHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBieHHME M MOAYyJb. JIBMKEHUE 3apsHKEHHOM YacTHULIBl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

MarnuTHoe noJie B Beuectse. @eppoMarHeTUKy, napa- U IMaMarHeTUKH.

TexHnueckre yCTpPOMCTBA M TEXHOJOIMYECKUE TMPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuToOB, DIIEKTPOMArHUTOB, TECTEP-MYIbTUMETp, SJIEKTPOABHraTenb SkoOH, yCKOpUTEIU
3JIEeMEHTapHbBIX YaCTHII.

Jemoncmpayuu.



Kapruna nuHMI WHAYKOMA MarHUTHOTO TIOJISL TIOJIOCOBOTO U IOJAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB.

KapTtuna nuHuii MarHuTHON MHYKINH MOJIS JUIMHHOTO IIPSIMOTO ITPOBOTHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IIPOBOJHMKA, KATYILIKU C TOKOM.

B3anmopeiictBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

Habntonenue ABM>KEHUS ITy4YKa 2JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMnD 1eicTBUS EKTPOU3ZMEPUTEIBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue MarHMTHOTO MOJISE HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl AMmepa.

N3ydenne 3aBUCUMOCTHU CHJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM Ha OCHOBE M3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InekmpomazHumnan uHOYKyus.

SBnenue snexkTpoMarHUTHOW MHAYKUMU. [loTox Bekropa mMarHuTHOM MHIyKiuu. 2J(C
WHIYKIUU. 3aKOH AJIEKTpoMarHuTHOM nHaykuuu @apanes. Buxpesoe anekrpruueckoe nosue. Tokn
dyko.

OJIC MHAYKIMHU B MPOBOIHUKE, IBIKYIIEMCS B OJHOPOIHOM MarHUTHOM TIOJIE.

[IpaBuito Jlenna.

NunyktuBHOCTE. Karymka WHAYKTMBHOCTM B II€NM IOCTOSHHOTO TOKa. SIBieHue
caMonHAyKIuu. IJIC caMOMHIYKIINH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHnueckne ycTpoiCcTBa U TEXHOJOTHYECKHE MPOLECChl: MHAYKIIMOHHAS I€4b, COJICHOU],
3alUTA OT HJIEKTPU3ALUH TEJ MIPU ABMKEHUU B MAarHUTHOM I10J1€ 3€MJIN.

Hemoncmpayuu.

Habmtonenue sBjaeHMs 3J€KTPOMAarHUTHOM MHTYKIIHH.

Uccnenoanue 3aBucumoctu 3/1C MHAYKIIMHM OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MTOTOKA.

[IpaBuio Jlenna.

[Tagenne MaruuTa B aJlOMUHHEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu DJ{C caMOMHIAYKIIMU OT CKOPOCTH M3MEHEHMS CUJIbl TOKA B
LIETIH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

OrnpezneneHrne UHIYKIUNA BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHYKIIUH.

COopka Moenu 3NIEKTPOMArHUTHOTO TeHepaTopa.

Pazgen S. KosieOanus 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnast cucrema. CBOOOJHBIE KOJIEOAHMS.

I'apmonnueckue  koneOanus. KuHemartmueckoe W JUHAMHUYECKOE  OIMCAHHE.
DHepreTuyecKoe oNrcaHue (3aKOH COXpaHEHHsI MEXaHUYECKOHM SHeprun). BeiBo1 TMHAMHUECKOTO
ONMCAHMsI TAPMOHUYECKUX KOoJeOaHUH U3 UX SHEPreTHUECKOro U KHHEMAaTHYeCKOT0 OMMCaHUsI.

Ammutyna u ¢asza xosebanuil. CBs3b aMIUIMTY/bl KOJeOaHWH HMCXOJHOM BEIWYMHBI C
aMIUTUTYAaMU KoJIeOaHUH €€ CKOPOCTH U YyCKOPEHUSI.

Ilepuon u yactora koneOanuil. Ileproa MaibIX cBOOOJHBIX KOJIEOaHUI MAaTEeMaTHYECKOTO
MasTHUKA. [Iepros cBOGOIHBIX KOJIEOAaHUH MPYKMHHOTO MAasTHUKA.



[onsiTue o 3aTyxarommx Koyiebanusx. Beinyxaennsie konedanus. Pezonanc. Pesonancuas
KpuBasi. BnusiHue 3aTyxaHus Ha BHJI PE30HAHCHOW KPUBOW. ABTOKOJICOaHUSI.

TexHuueckue ycTpoWCTBa M TEXHOJOIMYECKHE IPOLIECCHl: METPOHOM, 4achl, KaydeiH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuce KonedaTeTbHOTO JBIKEHUSL.

Habnroienne He3aBUCHMOCTH IepHoJia MajIbIX KOJICOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxaromux KoeOaHU M 3aBUCHMOCTH NEpUOJia CBOOOIHBIX KOJICOaHMI
OT CONPOTHUBIICHUS.

HccnenoBanme kosiebaHuil Tpy3a Ha MACCHBHOH NpPYXKHHE C IEIbI0 (HOPMUPOBAHHS
IpeJicTaBIeHU 00 UealbHON MOJIENIN IPY>KMHHOTO MasiTHUKA.

3aK0oH COXpaHEHMs SHEPTUU MPU KoJIeOaHUsAX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

HaGnronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue neprosa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JABUKEHUS TeJa B X0J1€ KoJIeOaHUM Ha yIIpyroM MojBece.

W3ydeHnue nBuKEHHUS] HUTSHOTO MasiTHHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yobIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOeOaHUH.

HccnenoBanne BEIHYKJICHHBIX KOJICOAHUH.

Tema 2. dnekmpomacHummnoie Koredanus.

Konebarenpupiii koHTYp. CBOOOAHBIC JIIEKTPOMAarHWTHBIE KoJieOaHUS B UACATHHOM
koJsiebaTennbHOM KOHTYpe. Popmyna Tomcona. Csi3b aMIUIMTYABI 3apsia KOHACHcaTopa ¢
aMIUIUTYION CHJIBI TOKA B KOJI€OaTeIbHOM KOHTYpeE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHbIE KoJieOaHus. BbIHYXKJEHHbIE 3JIEKTPOMAarHUTHbBIE
KoJieOaHusl.

[lepemennbiii TOK. MOIIHOCT, MNEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ M JEHCTBYIOIIEE
3HAYEHHUE CHJIbI TOKA M HANpsOHKEHUS MPU pa3IudHol (GopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CunycougalibHbIN TEPEMEHHBIN TOK. Pe3ucTOp, KOHIEHCATOP U KaTyIIKa HHAYKTUBHOCTH B
LEMTA CUHYCOUIAJILHOTO ITIEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEeHUN.

Wneanvupiii Tpanchopmarop. [IpousBoacTBo, mepenaya u mnoTpedlieHHuEe SIEKTPUUYECKOM
SHEPrUH.

DKOJIOTUYECKHE PUCKU IPHU MPOU3BOJCTBE 3JEKTpo3HEepruu. KynbTypa HCHOJIb30BaHUS
AJIEKTPO3HEPIUH B IOBCEIHEBHOM )KU3HU.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: SJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHNUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMsl 31€KTPOMarHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX IEKTPOMArHUTHBIX KOJIeOaHHH.

Monenb 31eKTpOMarHUTHOTO T€HEpaTopa.

BbIHyXIeHHbIE CHHYCOHUIAIbHbIE KOJIeOaHMU .

Pesucrop, karylka HHIYKTUBHOCTU U KOHJIEHCATOP B LIENIH IEPEMEHHOTO TOKA.

Pe3oHaHCc mpu MOCI€10BAaTENIbHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH W
KOHJIEHCATOPA.

VYcTpoiicTBO U MPUHIMIT JCHCTBUS TpaHc(hopMaTopa.

Monens IMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.



Nzydenue tpanchopmaropa.

HccnenoBanue nmepeMeHHOro0 TOKa 4epe3 IOCIEA0BATEIbHO COECIUHEHHBIE KOHAEHCATOP,
KaTyILIKY U PE3UCTOP.

Habnronenue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbsLE 60JIHbL.

MexaHnnyeckue BOJIHbI, YCIO0BUS UX pacnpocTpaHeHus. [lonepeunblie U npo0bHbIE BOJIHBL.
Ilepron, ckopocTh pacmpocTpaHeHHss W JAjduHa BOJHBL. (CBOICTBA MEXaHMYECKHUX BOJIH:
OTpaKeHHe, peIoMIICHUE, HHTePPEPEHINS U TU(DPAKIIHS.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymMmoBO€E 3arpsA3HEHUE OKPYKAIOIIEH CPEBI.

DONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSl U3JIY4YE€HUs 3JIEKTPOMArHUTHBIX BOJIH. B3anmMHuas
OpHEHTAIIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXKEHHME, NPEJOMIIEHHE, MOJspHU3aIus,
uHTepepeHus U nudpaKus.

[Ilkana 3eKTPOMArHUTHBIX BOJH. [IprMeHeHue 3MeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIUIIBI pagOCBA3U U TeneBUAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEeIbl.

Texnuyeckue ycTpoHCTBa M MPaKTHUYECKOE NPUMEHEHHUE: MY3bIKalbHble MHCTPYMEHTHI,
pagap, paauoNpuEMHHUK, TeEJIEeBU30p, aHTeHHa, TtenedoH, CBY-meusb, ynbTpa3BykoBas
JIMarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE TIOTIEPEUHBIX U MPOAOJIbHBIX BOJIH.

Konebmomnieecs Teno kak HCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIUHBI BOJIHBI OT YaCTOTHI KOJIeOaHUIA.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Ha6mronenue narepdepeHuy u Audpakiini MeXaHUIECKUX BOJTH.

AKYCTUYECKHI PE30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM W YacTOTOM
KoJieOaHuUH.

HccnegoBanue  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPAXKEHUE, IPEIOMIICHHE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Oo6napyxeHue HHPPaKpaCHOTO U YAbTPAPHOIECTOBOIO U3ITyYSHHIA.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyM.

N3yuenue napameTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHENHOE pacHpoCTpaHEHUE CBETa B OJHOPOJIHOM cpexe. Jlyu cBera. Toueunslii
HMCTOYHHK CBETA.

OtpaxxeHue cBeTa. 3akOHBl OTpakeHus: cBeTa. IlocTpoeHune HM300pakeHUH B IUIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenne cBera. 3akoHBl MpeJOMIIEHUS cBeTa. AOCOJIIOTHBIM  MOKa3aTelsb
npenomwiieHnss. OTHOCHUTENBHBIN IOKa3aTeab mpenomieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOIIEHHUE JUIMH BOJH IIPU MEPEX0JIE MOHOXPOMATHYECKOIO CBETA 4Yepe3 TpaHUlly pasieia
JBYX ONITHYECKUX CPENL.

Xon nyueit B mpusme. ucnepcus ceera. CiioxxHblil cocTaB Oesoro cBeta. L[Ber.

ITonnoe BHyTpeHHEe oTpaxeHue. [IpenenbHbIi yroi MoJIHOro BHYTPEHHETO OTPaKEHUS.

CoOuparoniue M pacceuBaromive JUH3BL. TOHKas JuH3a. DOKYCHOE pacCTOsIHUE U
ONTHYECKAasi CHUJa TOHKOM JMH3bI. 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS TOHKOH cdepuueckoit
JIMH3BI OT €€ T€OMETPUM U OTHOCUTENIBHOTO MOKA3aTeNsl IPEIOMIICHUS.



@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30H.

XoJ myda, IPOLIEAIIETr0 JUH3Y 10 IIPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTHUYECKOU OCH.
ITocTpoenue M300pakeHMi TOYKH U oTpe3Ka psIMO B coOmparomumx
U PACCEUBAIOLINX JIMH3aX U UX CUCTEMAX.

Onrtuyeckue nmpudopsl. Paspemraronas ciocodHocTh. [1a3 Kak onTHYecKast CUCTEMA.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Wutepdepenunsi cBera. KorepeHTHbE HMCTOYHHKU. Y CIIOBHS
HaOJI0IEHUS] MAKCHMYMOB 1 MUHIMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX KOT'CPEHTHBIX
UCTOYHUKOB. [IprMeps! Ki1accuueckux UHTEPPEPEHLIMOHHBIX CXEM.

Hudpakmust  cBera. JudpaxknmonHas pemérka. YcinoBue HaOMIOACHUS —TJIaBHBIX
MaKCHMYMOB IIpH NaICHUU MOHOXPOMAaTHUECKOTO CBETA HA AUPPAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpOHCTBA U TEXHOJIOTUYECKUE TPOIECCH: OYKM, Jyla, I[EepUCKOII,
(doToanmapar, MUKpOCKOII, TPOEKIIMOHHBIN anmapar, IpoCBETIIEHNE ONTUKH, BOJIOKOHHAs ONITHKA,
TU(ppaKIMOHHAs PEeIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Habmtonenue nosHoro BHYTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IyYKOB UYepe3 MIIOCKONapalieIbHYIO IUTACTUHY U IIPU3MY.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6mronenue nnrepdepeHiium crera.

HaGnroneHue 1BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpakuuu cBeta.

N3yuenne nudpakiinOHHON PEIIETKH.

Ha6nronenue audpakiinoHHOTO CIEKTpa.

HaGnronenue aucnepcun cBeTa.

HaGnronenue nosisipusanuu cBera.

[IpumeHeHne NONAPOUIOB IS U3YYCHHSI MEXaHMYECKUX HaIPSKEHU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPaKmuKym.

W3mepenune nokasaTeiis IpeJoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BELECTBA (Ha IpUMeEpe >KUIKUX
JINH3).

N3mepenne GOKyCHOTrO pacCTOSHUS paCCEUBAIOIINX JIMH3.

[TomyyeHne n300pa>keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[TosmyyeHne n300paXkeHHst B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpQEpeHLINH U NOJSPU3aLUU CBETA.

W3ydeHune nosnsipusanyy cBeTa, OTPaKEHHOTO OT OBEPXHOCTH JUAJIEKTPHKA.

N3yuenue natephepeHnn Ja3epHOro U3Iy4eHUs Ha IBYX LIEIsX.

Habnronenue nucnepcum.

Habnronenue u nccienoBanue JUQPPaKIIUOHHOTO CIEKTpa.

W3mepenue AnuHbI CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa U3JIy4eHHs CBETOIMO/a TP MOMOIIM AU(PPAKIIMOHHON PEIETKH.

Paznesn 6. OcHOBBI CIeIMAJIbHOH TEOPHH OTHOCUTEIbHOCTH.

I'panunel npuMeHMMOCTH Kiaccudeckod mexaHuku. [locTynarel cnenuanbHON TEOpUu
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBai.  IlpeoOpasoBanust  Jlopenuma.  Yciosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM M COKpallleHHE
JUIAHBI.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.



CBs13b Macchl € SJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.

TexHuueckue yCcTpOWCTBa M TEXHOJIOTMYECKHUE IPOLECCH: CIIyTHUKOBBIE MPUEMHUKH,
YCKOPUTEINHN 3apsSyKEHHBIX YACTHII.

YdeHn4ecKuit SKCIIepUMEHT, 1Tab0paTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHre UMITyJIbCa M SHEPIHH PEISATHBUCTCKUX dYacTHIl (1o (oTorpadusiM TPEKOB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pazgea 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-601noeoii oyanusm.

PaBHOBecHOE TeIUIOBOE W3IydeHUE (M3JIydeHHe aOCONFOTHO YEPHOro Tela). 3aKOH
cmenienus Buna. I'unoresa [Iimanka o xBaHTax.

@OTOHBL. DHEPTHs U UMITYJIbC (POTOHA.

®ororddext. OnbiTel A. I'. CrosneroBa. 3akoHbl (poTodddekra. YpaBHeHue DifHIITEHHA
s poroaddexra. «KpacHasg rpanuna» gorosddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHUE CBETa Ha aOCOJIOTHO MOIVIOMIAIOIIYIO M
a0COJIIOTHO OoTpakarolyto moBepxHocth). OnbiTel [1. H. Jlebenena.

BosHoBBIE cBoMicTBa yactull. Bomnbl ae bpoina. JnmHa BonHBI Ae bpoiist U pasmepsl
o0JacTy JOKanu3aluu ABMKYIeics yacTulbl. KopnyckynsapHo-BosHOBON AyanusMm. Judpakius
AJIEKTPOHOB Ha KpUCTAJLIAX.

Criennduka n3mepenuit B Mukpomupe. CooTHoIIeHUs HeonpeaenénHoctel I'elizenOepra.

Texnuueckune ycTpoilcTBa M TEXHOJOTMYECKHE MPOLECCHI: CHEKTPOMETP, (POTOIIEMEHT,
($hoTOIATUNK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAs OaTapesi, CBETOJUO/I.

Hemoncmpayuu.

®doTor((PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

HccenenoBanue 3aBUCUMOCTH CONIPOTHUBIICHUS TOJIYIIPOBOJHUKOB OT OCBEHIEHHOCTH.

CBeTOIHOI.

Conneynas OGatapes.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

HccnenoBanue potopesucropa.

N3mepenne noctossHHoM [lanka Ha ocHOBe nccienoBanus GpoTorpdexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSIKCHHUS.

Tema 2. @usuka amoma.

OmnbITHI IO MCCIIEI0BaHUIO CTpOoeHUs aToma. [1nanerapHas mozens atoma Pesepdopaa.

IToctynatel bopa. M3nyyenune u norsoiieHre (pOTOHOB MpH MeEpexojie aroMa C OJHOTO
YPOBHS SHEPIMH Ha APYrou.

Bunel criektpoB. CieKTp ypoBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE UM BBIHYXJCHHOE U3lydeHue ceera. Jlasep.

TexHuyeckne ycTpoWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPAJIbHBIM aHaJIN3
(criekTpockoI), Jlazep, KBAaHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mogenb onbiTa Pezepdopna.

HaGnronenue nuHeyaTbIX CIIEKTPOB.

YCTpOoUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOILMX YaCTHULL.

Onpenenenne QJIMHBI BOJHBI JIA3EPHOTO U3IY4YEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Habnronenue nuHeiuaToro crnekrpa.

HccnenoBanue cnekTpa pa3peXeHHOTO aTOMapHOrO BOAOPOAA M U3MEPEHHE MOCTOSIHHON
Pun6epra.

Tema 3. Duszuka amommnoz2o A0pa u 31eMeHMapHbLIX YacCmuy,.

Hyknonnas monens siapa ['eitsenOepra—MBanenko. 3apsn siapa. MaccoBoe 4Mcio siapa.
N3otomsl.



PagnoaktuBHOCTB. Alnb(a-pacnan. DIEeKTPOHHBIH M MO3UTPOHHBIM Oera-pacnan. ['amma-
U3JIy4CHHUE.

3aKkoH paJMOaKTUBHOIO pacnajaa. PaanoakTuBHble u30TONbl B Ipuponae. CBolicTBa
MOHU3UPYIOLIETO U3JIydeHMs. BiausHue palMOaKTUBHOCTH HA JKUBBIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHbie critbl. JleekT Maccsl sapa.

Snepusie peakuuu. Jlenenme wu cuHTe3 Anep. SnepHbie peakTophl. [Ipobiemsr
YIOPaBISEMOI0 TEPMOSJEPHOTO CHUHTE3a. OKOJIOIMYECKHE acleKThl pa3BUTUA  SIEPHOM
SHEPreTHKHU.

Meroas! perucTpalvy U UCCIEA0BAHUS JJIEMEHTAPHBIX YaCTHL.

@yH/1TaMEHTAIIbHBIE B3aUMOJACUCTBUA. bapuoHbI, ME30HBI M JenToHbl. IIpencraBienue o
CrannapTtHoit Monienu. KBapk-ritooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHoi mojenu. TEéMHast MaTepust U TEMHAs SHEPIHsL.

EnunctBO (hrznueckoil KapTUHBI MUpA.

TexHnueckre yCcTpoMCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETp, Kamepa BuibcoHa,
SJIEPHBIA  pEaKkTop, TEPMOSIEPHBIN peakTop, aToMHas OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (JOHA ¢ UCIIOIB30BAaHUEM J03UMETPA.

N3yuenue nornomeHus 6eTa-4acTull aTFOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH.

Oransl pa3BUTHS acTpoOHOMMHU. [IprKITaqHOE 1 MUPOBO33PEHYECKOE 3HAYEHHE aCTPOHOMUH.
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU 111 00BACHEHUS MPUPOIbI KOCMUYECKUX OOBEKTOB.

Meroasl acTpoHOMUYECKMX uccaenoBaHui. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIBI,
PaZnoTENECKOIbl, BHEATMOC(EpHAsE aCTPOHOMHUS.

Bun 3B€3anoro He6a. Co3pe3ausl, spKue 3BE3/bl, IJIAHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CoHIa 1 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTepUCTUKH. [[narpaMma «CnekTpanbHbIi KJ1acC — CBETUMOCTBY.
3BE3/1bI INIABHOM NOCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTBY Ui 3BE3]] IJIaBHOM
MOCJEI0BATENBHOCTH. BHyTpeHHee cTpoeHune 3BE3N. CoBpeMEHHBIE IPEACTABICHUS O
MIPOUCXOKACHUM U 3BOJIrOLMH COJIHLIA U 3BE3]T. DTanbl )KU3HU 3BE3].

Muneunsiit [1yte — Hama INanaktuka. [lonoxenue u apuxenne Connua B ["anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE IbIPHI B sIpax rajJakTUK.

Bcenennas. Pacmupenue Bcenennoi. 3akon XaO6na. Pa36eranue ramaktuk. Teopust
Bosbmoro B3peiBa. PennkroBoe u3nydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 38€31H0T0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCHOJIBF30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUIs OTIPEEICHUS MT0JI0KEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBEpHOTO MOJIyIApHsl U SIPKUE 3BE3BI.

Habmonenus B Teneckon JIyHbI, TIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3u4ecKHil MPAKTUKYM.

Crnioco0bl n3MepeHus: pU3MYECKUX BEJIHMUUH C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U LHU(POBBIX
U3MEPUTENbHBIX NPUOOPOB U  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  M3MepeHMH  (usnueckux BenudyuH. OlleHKa  TpaHHuIl
IO PELIHOCTEN.

[IpoBenieHrne KOCBEHHBIX U3MEPEHHI, NCCIIeI0BAaHUN 3aBUCUMOCTEN (PU3MUECKUX BEIMYHUH,
IIpOBEpKa MPEATIOKEHHBIX TMIOTe3 (BbIOOp M3 padoT, OMMCAHHBIX B TEMATUYECKUX pazjenax
«Y4YEeHNYECKUH SKCTIEPUMEHT, JTAO0PaTOPHBIE pabOThI, TPAKTUKYM).



O0o0maroniee noBTOpeHme.

O6oOumierne W cUCTeMaTH3alMs  COJCpXKaHus  pa3lenoB  Kypca «MexaHHKay,
«MonekynsipHasi (U3MKa U TEPMOJMHAMUKA», «JNEKTpOJUHAMUKa», «KoneOaHus W BOJIHBDY,
«OCHOBBI  CIIEIMATIBHOW TEOPHH OTHOCUTENbHOCTHY, «KBaHTOBas Qu3nkay, «IEeMEHTHI
aCTPOHOMHH U acTPO(UZUKIY.

Ponp ¢u3uku w acTpoOHOMUM B IKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMATBHOW U
ATHYECKOU cpepax AeaTeTbHOCTH YeI0BEKA, POJIb U MECTO (PM3HKH U aCTPOHOMHUHU B COBPEMEHHON
Hay4YHOW KapTUHE MHpPA, 3HAYCHHE OINMCATENIbHOM, CHUCTEMAaTU3UPYIOLIEH, OOBSICHUTEILHON U
MPOTHOCTUYECKON (DYHKIUI (U3NUIECKON Teopuu, poiib GU3NIECKO Teopud B (POPMHPOBAHUU
MPEJCTAaBICHUN O PU3MUECKON KapTHHE MHUPA, MECTO (PU3NIECKON KapTHHBI MUpa B O0IIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX [IPEJICTABICHHUMN O IPUPO/IE.

MexnpeamerHbie CBSI3HU.

N3yuenne kypca ¢pusuku yriayOn€HHOro ypoBHs B 11 Kiacce ocylIecTBIsIETCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemmnvie  nouamus, C6A3aHHGIE €  USYUCHUEM  MEMOO006  HAYUHO20
no3HanuA: SBICHUE, Hay4yHbIH (akT, rumnore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpus,
HaOJI0/IeHNe, SKCIIEPUMEHT, MOJEINPOBAHUE, MOJENb, U3MEPEHUE, MOTPEIIHOCTH H3MEPEHUH,
M3MEPUTENbHBIC TPUOOPHI, (poBas 1adopaTopus.

Mamemamuka: penieHre CUCTEMbl YpaBHEHUN. TpuroHomeTrpuyeckue (QyHKLIUU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOophl M HX
MPOEKIIMM HAa OCHU KOOpJWHAT, CIOKEeHUE BEKTOpoB. [Ipou3BojaHBIE 37€MEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6us TPEYroJbHUKOB, ONIPeIeIeHHE MII0AA1 IUIOCKUX QUryp U o0bEMa Ted.

Buonozua: snextpudeckue siBICHUS B )KUBOU MPHUPO/IE, KOJICOATEIIbHbIE IBUKEHUS B )KUBOU
IIPUPOJE, DSKOJOTMYECKHE PHCKM IIPH INPOU3BOJACTBE DIEKTPOIHEPTUH, DIEKTPOMATHUTHOE
3arpsi3HEHUE OKPY)KAIOIIEH Cpenbl, YIbTPa3ByKOBas IWATHOCTHKA B MEIMIMHE, ONTHYECKHE
SIBJICHUS B )KMBOU IIPUPOJIE.

Xumua: CTpOEHHE AaTOMOB M MOJIEKYJN, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghusa: marnuTHble TOJTIOCA 3€MJIM, 3aJ€KU MArHUTHBIX pyZ, (HOTOCHEMKA 3eMHON
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NpuMEHEHNE NOCTOSIHHBIX MATHUTOB, JIEKTPOMAarHUTOB, 3JIEKTPOBUTATEIb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HMHAYKIMOHHAs Ie4b, JIMHUU dJEeKTpolepenad,
JIEKTPOJBUraTeNlb, pajnap, paaUuONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-mneus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE, IPOCKLMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
coJIHeyHast 6atapesi, CIIyTHUKOBbIC IPUEMHHUKH, sJIepHasi SHEPreTHKa U SKOJOTUYECKUE aCIEeKThI
€€ pa3BUTHSL.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS ydeOHOro npeamera «®Dusnka» JAOIKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHONW BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOH IICHHOCTHBIX OpPHMEHTalUi, IO3UTUBHBIX BHYTPEHHHUX
yOSXJICHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIecTBa,
paciIMpeHUe KU3HEHHOTO OMbITa M ONBITAa JESITEIBHOCTH B IPOLIECCE pEAIM3allld OCHOBHBIX
HaIPaBJIEHUH BOCIIMTATEIbHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH!

IpaxKaIaHCKOro BOCIIMTAaHUA:



C(OPMHUPOBAHHOCTH T'PAXKAAHCKON MO3ZUIIUN O0YJarOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJICHa POCCUICKOTO O0IIECTBa;

INPUHATHE TPAAULMOHHBIX OOLICUYETIOBEUECKUX T'YMAHUCTUYECKUX M JAEMOKPATHYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIbHOCTh B MHTEpecax TPaKAaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHu3aliiy;

YMEHHE B3aMMOJCHCTBOBATH C COIMAIHHBIMI MHCTUTYTAMH B COOTBETCTBHUHU C MX (DYHKIUSIMU H
Ha3HA4YCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKON JIE€ATEILHOCTH.

MAaTPUOTUYICCKOI'0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh POCCUMCKON I'PakITaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE OTHOULIEHHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JTOCTHIKEHHMSAM POCCHMCKUX YYEHBIX B
o6sacTu (UMUK U TEXHHKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE pEIIEeHHs, OPUEHTHPYACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YUEHOTO;
OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOTO OYAYIIETO.

ICTECTUIECCKOT0O BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ACTETUKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
(hu3UIeCcKOil HayKe.

TPYAOBOI0 BOCIIMTAHMA:

HHTEPEC K pa3iudHbIM chepaM NpoPeCCHOHATBHON JICATSIBHOCTH, B TOM YHCJE CBS3aHHBIM C
(GU3MKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP Oyaymied npodeccuu u
pealin30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpa3oBaHHUIO B 00yacT (U3MKU Ha
MPOTSHKEHUU BCCH KU3HH.

IKOJOIrn4€¢CKOro BOCIinMTaHus:

COPMUPOBAHHOCTh  JKOJIOTHUECKOH  KYyJIbTYphl, OCO3HaHHE TIJIOOATBHOTO  XapakTepa
9KOJIOTMYECKUX NPo0IIeM;

TUIAHUPOBAaHNE U OCYIIECTBICHUE NCWCTBHI B OKPYKAIOIIEH cpele HAa OCHOBE 3HAHHS LENeH
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue OIbITa JEATEIbHOCTH SKOJIOTHYECKON HaNpaBIEeHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHUH 10 QU3MKe.

HEHHOCTH HAYIHOI'O MO3HAHUS:

cOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI
¢u3nveckoil HayKu;

OCO3HAHHE IEHHOCTU HAy4YHOH [ESITENbHOCTH, TOTOBHOCTh B TOLIECCe HU3yYeHHs (PU3MKU
OCYIIECTBIISAITH MPOSKTHYIO U HUCCIIEA0BATEIbCKYIO JEATEILHOCTh HHANBUIYAILHO U B TPYIIIE.



METAINIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Ba3oBble Jornueckue aeiicTBUA:

CaMOCTOSITENIBHO  (pOpPMYyIHpOBaTh H  aKTyalHM3UpOBaTh MpoOJieMy, paccMarpuBarh &
BCECTOPOHHE;

OIIPENENATh LUEIH ACATEIBHOCTH, 3a1aBaTh I1ApaMETPbl U KPUTEPUU UX JTOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHNS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSIX;
pa3pabaTbiBaTh IUIaH PELICHHUS MPOOJIEMBI C Y4ETOM aHaU3a HMMEIOIIUXCS MaTepPHATbHBIX U
HEMATEpUAJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJSAM, OLICHUBATh
PHUCKH MOCIEACTBUM JEATENBHOCTH;

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B YCIOBUSIX PEAIbHOrO, BHUPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUU )KU3HEHHBIX TPOOIIEM.

ba3oBnble ucciienoBareibCKue AeiCTBHS:

BJIaACTH HaquOﬁ TepMI/IHOHOFHeﬁ, KIIFOYECBBIMU ITOHATHUIMU U METOJaMN q)HSquCKOfI HAYyKH,
BJIaIETh HaBbIKAMU Y4€OHO-HUCCIIEI0BATEIbCKON U TPOEKTHOM AEATENbHOCTH B 00J1aCTH (U3UKH,
CMOCOOHOCTBI0O M TOTOBHOCTHIO K CaMOCTOSTENIFHOMY TIOMCKY METOJOB peIIeHUs 3aaad
(GU3NIECKOTO COAEPIKaHMs, MPUMEHEHHIO PA3IMYHBIX METOAOB TIO3HAHMS,

BIQJIETh BHJAMH JICATEIFHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €ro WHTEpIpETalHH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JTUYHBIX YUCOHBIX CUTYALUsAX, B TOM YHCIIE MTPH CO3IaHUH
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIC CBSI3U U aKTYAJIM3UPOBATH 3a/1avy, BBIJIBHTATh THIIOTE3Y €&
peleHusl, HaXOAUTh apTYMEHTHI JUTsI I0Ka3aTelIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh apaMeTPhI
Y KPUTEPHUH PEUICHHUS;

aHAJTM3UPOBATh MMOJIYUYCHHBIE B XOJIC PEIICHUS 3a/1a4d Pe3yJIbTaThl, KPUTHYECKU OIICHUBATh MX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBHUTH U (DOPMYITHPOBATH COOCTBEHHBIC 3a/1a41 B 00pPa30BaTEIBHOM ACATEIBHOCTH, B TOM YUCIIC
NIPU U3YYCHUH (DUBUKH;

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OLICHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HECIATEIIBHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUrHHAIBHBIC MOIXOIbI H PEIICHHUS;

CTaBHUTb MPOOJIEMBI U 33]1aUH, IOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

PatGora ¢ undopmanmeii:

BJIaJIeTh HABBIKAMU MOIy4eHUs] HHPOPMALUU HU3HUECKOTO COAEPKAaHU U3 UICTOUHUKOB Pa3HBIX
THIIOB, CAMOCTOATEIBHO OCYILECTBIATh IOUCK, aHAJINW3, CUCTEMATH3aLUI0 U HHTEPIPETALUIO
MHGOpMAaIUY Pa3IMYHBIX BUJIOB U (hOpM NpeACTaBIECHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCTOJb30BaTh CPEACTBa MH(GOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHM3aIMOHHBIX 3a/ad ¢ coOirofeHueM TpeOoBaHUM
SPrOHOMMKH, TEXHUKH O€30MIaCHOCTH, TUTUEHBI, PECypCcOCOepeKEHHsI, TPABOBBIX U ITHUYECKUX
HOPM, HOpM HH(POPMAITMOHHON 6€30I1aCHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEpXKAHUS B PA3NUYHBIX (opMaTax ¢ y4d€TOM Ha3HAUYCHUS
uHbOpMAMM W IEJIEBOM ayaUTOpHM, BHIOMpas ONTUMAIbHYIO (opMy mpeacTaBieHUs U
BU3yaJIU3aLUU.

KOMMyHHKaTHBHLIe YHUBEPCAJBHBIC yqeﬁnble JaelcTBHUA:

OCYIIECTBIISTH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOH JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUKY 3pPEHUS C HCIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB;
[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JEHCTBHHA € y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

MIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS MO
€€ TOCTUKEHUIO: COCTABJIATH IUIAH ACUCTBUH, pACIIPEIEATh POIU C yY4ETOM MHEHUHN YYaCTHUKOB,
00CyXXJaTh pe3ysbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh KAyeCTBO CBOET0 BKJIa/Ja M KaXJOTO0 y4aCTHHKAa KOMaHIbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HUAEU C TMO3ULUUU HOBHU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEIECHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHble AeiicTBUS
Camoopranuszanms:

CaMOCTOSITEJIPHO OCYIIECTBIIATh IMO3HABATEIIbHYIO JIEATEIbHOCTh B 00JacTh (U3UKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIPHO COCTaBJIATh TIUIAH pEIICHUS pacuYE€THBIX W KAdeCTBEHHBIX 3aj]a4, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HMEKOIIMUXCS PECYypCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;

JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

paciImpsITh PaMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMUHBIX MPEANIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUCE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHHUIO IPYAUIUU B 00IaCTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCHTb KOPPEKTHBBI B JIEATEIIBHOCTh, OLEHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HaBbIKAMM IO3HABAaTEJIbHON peQreKCUN Kak OCO3HAHHS COBEpLIAaeMbIX ACHCTBUHI U
MBICJINTENBHBIX TPOLIECCOB, UX PE3YJITaTOB U OCHOBAHMIA;

UCIOJb30BaTh NPUEMBI peIeKCUN AJIS OLIEHKU CUTYalluH, BIOOPa BEPHOTO pPeLIeHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

NPUHUMAThH ce0s, TOHUMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX [P aHAIN3€E PE3YJIbTATOB JESATEIHHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIUOKH.



B nporiecce 1oCTHXEHUSI TMYHOCTHBIX PE3yIbTaTOB OCBOSHHS IIPOTPaMMBI 110 (PU3UKE IJIs1 yPOBHS
cpeaHero oOmero oOpa3oBaHus Yy OOYYalOIIUXCS COBEPLICHCTBYETCS SMOIMOHAJBHBIH
MHTEIUIEKT, TPEATOJIaraonuii ¢chopMUPOBAHHOCTS!

CaMOCO3HaHUS, BKIIOUYAIOLIETO CIIOCOOHOCTh IOHUMATh CBOE HIMOIIMOHAIBHOE COCTOSIHUE, BUAETD
HaIpaBJICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHOW Cephl, OBITh YBEPEHHBIM B ce0€;
CaMOPETYJIMPOBAHHUS, BKJIIOYAIOLIErO0 CAMOKOHTPOJIb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE NOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBAILIMH, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTH)KEHMIO LIEJIU U YCIEXY, ONITUMHU3M,
MHHUIMATUBHOCTb, YMEHUE JEHCTBOBATH, HCXO/sl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOILMOHAIIBHOE COCTOSIHUE IPYTHUX, YUUTHIBATh
€ro MpH OCYILECTBIEHUH OOIIEHHs], CHOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;
COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTpauMBaTh OTHOIICHUSI C APYTUMU
JIIOJIbMU, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTtbh KOHQIUKTHL.

[NPEJAMETHBIE PE3VJIbTATDBI

K xonny oOyuenus B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIyOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOU, TEXHOJIOTHUYECKOM, DKOJOTHUECKOW, CONMaIbLHON 1
ATUYECKON cepax NMesATEeTLHOCTH YeJIOBEKa, pOJib U MECTO (DM3UKH B COBPEMEHHOW HAydHOU
KapTUHE MHpa, 3HAUYCHHWE ONHUCATEIbHOM, CHCTEMaTHU3UPYIOUIEH, OOBSICHUTCIBHOW U
MMPOTHOCTUYECKON (PYHKIUN (U3HYECKOM TEOPUM — MEXaHWKH, MOJCKYIApHONW (UBHKH |
TEPMOJUHAMUKH, POJIb (pu3nyeckoit Teopur B (HOPMUPOBAHUM TPEICTABICHUNA O (U3HUECCKOU
KapTHUHE MHpa;

pasnuyath YCIOBUS MPUMEHHMMOCTH Mojeneld (U3MUecKux Tesl M MPOILEeccoB (SBICHHM):
WHepLUMalbHas cucTtemMa oTcuéra, aOcoMOTHO TBEpPAOE TENO, MaTephalbHas TOYKa,
PaBHOYCKOPEHHOE JIBI)KEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO yrhpyras nedopmanus,
abCOIOTHO yrpyroe U abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIENM Tra3a, >KHIKOCTH U
TBEPAOro (KPUCTAIIMYECKOrO) Tejla, WIealbHBIM Tra3, TOUYEYHBIH 3apsii, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

pasnuyath YCIOBUs (TpaHUIbl, OOJACTH) MPUMEHHUMOCTH (DU3MYECKUX 3aKOHOB, NOHHMMATh
BceoOIni xapakrep (QyHJAaMEHTaIbHBIX 3aKOHOB U OIPAHUYEHHOCTh HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXaHMYECKHE IPOLIECChl M SBJICHHS, HCIOJIb3ysS OCHOBHBIC
MOJIOKEHUSI U 3aKOHbI MEXaHUKU (OTHOCHTENBHOCTh MEXaHHYECKOTO MBIKEHUS, (HOPMYIBI
KMHEMAaTUKH PaBHOYCKOPEHHOTO JBI)KEHHs, MpeoOpazoBaHus [amuies I CKOpoCcTH U
nepeMeneHus, 3akoHbl HbIOTOHA, MPUHIMI OTHOCHTENbHOCTH ['anmuies, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHBI COXPaHEHUsS HUMITYJIbCa M MEXaHUYECKOW SHEPTuu, CBSA3b PabOTHI CHUIIBI C
W3MEHEHHEM MEXaHWYEeCKOW SHEPruu, YCIOBUS pPaBHOBECHs TBEPIOTO Tena), HpU ITOM
WCIOJIb30BaTh MaTEeMaTHUYeCKO€ BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHHUMOCTH
¢busznuecKkux 3aKOHOB: MpeoOpa3oBaHuii ['anmumes, BTOPOro M TpeThero 3akoHOB HbrOTOHA,
3aKOHOB COXPAaHEHHUS UMITYJIbCa U MEXaHMYECKON YHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHHUS;
aHAIIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOIIECCHI U SABICHUS, UCTIOIb3YS OCHOBHBIE TOJIOKEHHS
MKT u 3akOHBI MOJIEKYJISIPHON (DU3UKHU M TEPMOTUHAMUKY (CBSA3H JaBIEHUS HI€ATHHOIO ra3a co
CpeIHel KMHeTHYECKON PHepruel TeIIOBOro JBMXKCHUS U KOHIICHTpAIMEeH ero MOJIEKY, CBSI3b
TEMIEPaTyphl BEIIECTBA CO CPEeIHEH KMHETUIECKON dHEPTUEH TeIIOBOTO JBIKEHUS €ro YacTHll,
CBSI3b JIABJICHUS HJICATHHOTO Ta3a ¢ KOHIIEHTPAlUeH MOJIEKYN U €r0 TEMIEpaTypoil, ypaBHEHUE
MenneneeBa—Kianelipona, mepBblii 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHEHHUS HSHEPTrUM B



TEIUIOBBIX IIpolLeccax), IPH OSTOM HCIOJIb30BaTh MAaTEMaTHUUYECKOE BBIPAKEHHE 3aKOHOB,
YKa3blBaTh yCJIOBUs IPUMEHUMOCTH ypaBHeHUs Menaeneesa—KnaneipoHa;

AQHAIM3UPOBATh U OOBSACHATH AJICKTPUYCCKHUE SBJICHHS, WCIONb3yS OCHOBHBIC IMOJOXCHHS U
3aKOHBI DJJIEKTPOJUMHAMHMKHM (3aKOH COXpPAaHEHMs JJIEKTPUYECKOTo 3apsna, 3akoH KynoHa,
MOTEHLIUATIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsl, IPUHLIUI CYIEPIIO3ULIUN SIEKTPUUECKUX T10JIEH,
MpU 3TOM yKa3bIBas YCJIOBHUS MPUMEHUMOCTH 3akoHa KynoHa, a Takke MPaKkTUYECKU BaKHbBIC
COOTHOIIEHUS: 3aKOoHbI OMa Ui yyacTKa LIENU U JUIsl 3aMKHYTOM 3JIEKTPUUYECKOM LenH, 3aKOH
Jlxoyns—Jlenna, npaBuna Kupxroda, 3akonst Dapajes 1uist 37IEKTPOIN3a);

ONMCHIBATh (PU3UUECKHUE MPOLECCHI U SBJICHMS, UCIOJb3Ys BEIMUUHBI: IEPEMEIICHHUE, CKOPOCTb,
YCKOpEHHUE, UMITYJbC T€Ja U CUCTEMbI TE€J, CHJIa, MOMEHT CUJbl, JaBJCHHUE, MOTEHIHaIbHas
SHEPTHUs, KHHETUYECKasi SHEPTHsI, MEXaHW4YecKast JHepTus, paboTa CHUJIbI, IEHTPOCTPEMHUTEILHOE
YCKOpEHUE, CUJIa TSXKECTH, CUJIa YIPYTOCTH, CHIIa TPEHUS!, MOLITHOCTh, SHEPTHs B3aUMOAECUCTBUS
Tena ¢ 3eMi€i BOIM3H €€ MOBEPXHOCTHU, SHEPTUs yIpyrou redopMannuu NpyxuHbl, KOJIUYECTBO
TEIUIOThI, a0COJIIOTHAs TeMIleparypa Teia, padoTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEprus
UJIEaIbHOTO OJIHOATOMHOTO Ta3a, padoTa UJeaIbHOTO r'a3a, OTHOCUTENbHAS BIaKHOCTh BO3/1yXa,
KII/I naeansHOro TENMJIOBOTO JBUTATEIIS; JJIEKTPUUECKOE T0JI€, HAPSKEHHOCTD 3JIEKTPUYECKOTO
MOJIsI, HANpsDKEHHOCTh TOJIS TOYEYHOIO 3apsja WIM 3apsyKeHHOro Iapa B BakKyyMe M B
JOUDJIEKTPUKE,  MOTEHIHMall  JJIEKTPOCTaTUYECKOro  TMOJIs,  Pa3HOCTh  IOTEHIIMAJIOB,
AIIEKTPOJBIDKYILAS CHUJIA, CHJIA TOKA, HANpsOHKEHHE, MOIIHOCTh TOKa, dJEKTpuyeckas EMKOCTh
IJIOCKOTO KOHJIEHCATOPa, COMPOTUBIICHUE YUacTKa LIETH C MOCIEI0BaTeNIbHBIM U MapajlieIbHbIM
COEJIMHEHUEM PE3UCTOPOB, SHEPTHUS AEKTPUUECKOTO MOJISI KOHIEHCATOPA;

00BSACHATH 0COOEHHOCTHU MPOTEKaHUSI (PU3HUECKUX SBJICHUI: MEXaHUYECKOE JBUKEHHE, TETJIOBOE
JBIDKEHWE YaCTHI[ BEIECTBA, TEIUIOBOE paBHOBecHE, OpOYHOBCKOE MBWXKeHHE, nuddysus,
WCIIapEHue, KUIIEHHE M KOHJEHCAlHWs, IUIAaBJICHUE W KPUCTAUIM3aLUs, HAIpaBICHHOCTh
TEIUIONEPEaul, dJICKTPU3ALMs TeJ, SKBUIOTCHIHAIBHOCTh TOBEPXHOCTH 3apsDKEHHOIO
MIPOBOJIHHKA;

MPOBOJIUTHh MCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYrol ¢
HCIOJIb30BAHUEM MPSIMBIX W3MEpPEHUH, MPH 3TOM KOHCTPYHpPOBATh YCTaHOBKY, (DMKCHPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJE Tpa@UKOB € Y4ETOM
a0COTIOTHBIX MOTPEIIHOCTE U3MEPEHUH, 1e]aTh BEIBOJIBI 110 PE3Yy/IbTaTaM UCCIEIOBaHUS;
MIPOBOJUTH KOCBEHHBbIE M3MepeHUs: (GU3NYECKHX BEIMYMH, MPU 3TOM BBIOMPATH ONTUMATbHBIN
METOJI H3MEpEHUs, OLEHUBATh aOCONIOTHBIE U OTHOCHTEIbHBbIE TMOTPEUIHOCTH TMPSIMBIX U
KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OIBITHI [0 MPOBEPKE MPEI0KEHHON FUIOTE3bI: IUIAHUPOBATH YKCIIEPUMEHT, COOMPATh
9KCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATH IOJIYYEHHbBIE PE3yJbTaThl U J€NaTh BBIBOJ O
cTaTyce MpeAJIOKEHHON THIOTE3bL;

coOnrofath mpaBuiia 0€30MacHOrO TpyJa MPH MPOBEACHUU HUCCIEIOBAaHUN B paMKax y4eOHOTO
OKCIEPUMEHTa, NPAKTHKyMa M Y4eOHO-HCCIEeNIOBATENIbCKOW U MPOEKTHON JIEATENBHOCTH C
MCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIaOOPaTOPHOTO 000PYIOBaHUS;

pemarh pacué€THble 3a/a4l C SIBHO 33/IaHHOM M HESIBHO 33/1aHHOI (M3MYECKOW MOJENbIo: Ha
OCHOBAaHMHW aHallM3a YCJIOBHS OOOCHOBBIBaTH BBHIOOp (PHU3MUECKONW MOJENH, OTBEYAIOIICH
TpeOOBaHUAM 3a7ayd, MNPUMEHITh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
(bu3MUYECKUX TEOPUid TPH UCTIOIF30BAHUU MAaTEMATHYECKIX METOJIOB PEIIeHHs 3a1a4, TPOBOINUTH
pacy€Tbl HAa OCHOBAaHMM MMEIOUIMXCS JTaHHBIX, aHAJIU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH
METO/Ibl PEIIEHUS C YIETOM MOJYYEHHBIX PE3YIbTATOB;

pemath KauyecTBEHHBIC 3aaud, TpeOyrolue MPUMEHEHHUsl 3HaHUW U3 pa3HbIX pa3lelioB Kypca
¢Gbu3MKKM, a TaKkkKe WHTEeTrpaliy 3HAHUW W3 JAPYrUX MPEAMETOB €CTeCTBEHHO-HAYYHOTO IIMKIA!
BBICTPAaUBATh JIOTMUECKYIO II€MOYKY pACCYKIEHHH C ONOpod Ha HW3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH | (pr3MYecKue siBICHUS;

WCIOJIb30BAaTh TEOPETUUYECKUE 3HAHWSI Ui OOBSICHEHHS OCHOBHBIX TMPUHIUIIOB pPaOOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUIECKHX YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB;



MPUBOANUTH IPUMEPHI BKJIaJ[a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJTM3UPOBaTh W OICHHUBATH IIOCIEACTBUSA OBITOBOM W TMPOU3BOJCTBEHHOW JAEATEILHOCTH
YeNI0OBEKa, CBS3aHHOW ¢ (PM3MYECKUMH TPOIECCaMU, C MO3UIUN IKOJOTUIECKON 0e301acHOCTH,
IIPEJICTaBICHUM O palMOHAILHOM IPUPOJIONOIb30BAHUM, a TaKXKE Pa3syMHOM HCIOJb30BaHUU
JOCTUKEHUM HayKH M TEXHOJIOTUH JJIs AAJbHEHILEro pa3BUTHUS YE€I0BEYECKOro OOIIECTBA;
IPUMEHATh PA3TUYHBIE CIOCOOBI paboThl ¢ wWHpOpMaIUed (UINIECKOTO COICPKAHUSA C
WCTIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH, MPH 3TOM HCHOJIb30BaTh
COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJOTUHU JJsl INOMUCKA, NepepabOTKU U MperbsBICHUS
y4eOHOH W HAyYHO-TIOMYJSIpHOM WHGPOPMALWH, CTPYKTYPHPOBAHHS M HMHTEPIIPETAIHH
uHbOpMAIMY, TIOJYYCHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AHAIM3UPOBATH
MOJIy4aeMyI0 HH(POPMAIUIO U OLIEHUBATh €€ T0CTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HAaHUH,
TaK ¥ Ha OCHOBE aHaJIn3a UCTOYHUKA UH(OpMaLny;

MPOSIBJIATh OPraHU3ALMOHHBIE U TO3HABAaTEJbHbIE YMEHMSI CaMOCTOSATEIbHOIO MPHOOpEeTeHus
HOBBIX 3HaHUI B MPOIIECCE BHIIOJHEHUS TPOEKTHBIX U y4EOHO-HCCIIEI0BATENIbCKUX PadoT;
paboTaTh B Tpylie € MCIOJIHEHHEM pa3IMYHbIX COLMAIbHBIX pOJIEH, MIaHUPOBaTh padOTy
IPYIIbI, PAlMOHAIBHO PACHpPENeNATh NESATEIbHOCTh B HECTAHAAPTHBIX CUTYaLUAX, a/leKBaTHO
OIICHMBATh BKJIAJ] KQXK/I0TO U3 YYAaCTHUKOB IPYIIBI B PEIIEHHE paccMaTpUBaeMoi poOIeMBl;
MPOSIBJIATh MOTHBAIMIO K Oyaymield npodecCHOHaNbHONW NEATENbHOCTH MO0 CIEeHHUaIbHOCTAM
(bMBUKO-TEXHUUECKOTO TIPO(PHIISL.

K xonny oOyuenus B 11 Knacce npeAMeTHbIE pe3ylbTaThl Ha YIIyOJIEHHOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

MMOHUMATh POJIb (PU3UKH B IKOHOMHUUECKOM, TEXHOJIOTUUECKON, COIIMAIBHON U ATHYECKOU cepax
NEeSITEeIbHOCTH YeJ0BeKa, POJib U MECTO (PU3MKU B COBPEMEHHOI Hay4HOW KapTHHE MHpA, POJib
ACTPOHOMHH B NIPAKTUYECKOM JAEITEIBHOCTU 4YEIOBEKAa M JAIBHEHMIIEM HAay4YHO-TEXHUYECKOM
Pa3BUTHH, 3HAUCHUE ONMCATEIHLHOMN, CHCTEMATH3UPYIOIICH, 00bSICHUTEIIBHON U TIPOTHOCTUYECKON
GyHKIME QU3NYEecKoi Teopurn — 3IEKTPOJUHAMHUKH, CHEIHATIbHOM TEOPUU OTHOCHUTEIBHOCTH,
KBaHTOBOM (pu3HKH, posib (HpU3nYeCcKOil TeoprH B (GOPMHUPOBAHHUH MPEJCTABICHUN 0 (HU3HUECKOI
KapTUHE MHUpa, MECTO (pU3nUecKON KapTHHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJCTABICHUN O IPUPOJE;

pasnuyarh YCIOBHUS MPUMEHHUMOCTH MoJeneld (U3MYecKux Tesl M MPOLECcCOB (SBICHM):
OJIHOPOJHOE DIIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TOJs, TapMOHUYECKHE KoyeOaHus,
MaTeMAaTUYECKUI MAsTHHUK, WJCAIbHBIM NPYKUHHBIA MASTHUK, TapMOHMYECKHE BOJIHBI,
UJeanbHbIN KoeOaTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJIeTIei aTOMa, aTOMHOTO Siipa ¥ KBAHTOBOM
MO/IEJIH CBETA;

pas3nuyath ycloBUs (TpaHUIbl, O0JACTH) MPUMEHHUMOCTH (DU3MYECKUX 3aKOHOB, MOHHMMATH
BceoOmui xapakrep (yHJAaMEHTAIbHBIX 3aKOHOB M OIPAHUYEHHOCTH HCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH HJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHMS, UCIOJIb3ys OCHOBHbBIE
MIOJIOKEHHUSI U 3aKOHBI AJIEKTPOJAMHAMHUKU M CIELUATbHOW TEOPUHM OTHOCHUTENBHOCTH (3aKOH
COXPAaHEHHUs DJIEKTPUUYECKOTO 3apsia, cuiia Amnepa, cuna JIopeHna, 3aKOH 3JI€KTPOMarHUTHON
nHAyKnuy, npaswio Jlenna, cBasp O{C caMOMHAYKIIMM B DJIEMEHTE 2JEKTPUUYECKON LIETIH CO
CKOPOCTBIO HM3MEHEHHMS CHJIbI TOKa, IIOCTYyJaThl CHENUAJIBHONM TEOPHUM OTHOCUTEJIBHOCTH
DUHIITeHA);

aHAJM3UPOBATH U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUSI, HCIIOJIb3Ys MTOJIOKEHUS KBAHTOBOM
¢u3ukn (ypaBHeHMe OWHIITeHHa s ¢doTodddekTa, mepBeli M BTOpoi mocTynatel bopa,
IPUHLUI COOTHOIIEHUs HeompeaenéHHocTel ['elizenOepra, 3aKOHbI COXpPAHEHUS 3apsIOBOTO U
MacCOBOT'O YHCEJ U SHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOTO pacrazia);



OTHCHIBATh (PU3UYECKHE TPOIECCHl M SBICHHS, WCIOJb3yS BEIUYHMHBI: HANPSHKEHHOCTH
ANIEKTPUYECKOTO TIOJIA, TOTEHIUAT 3JEKTPOCTATHYECKOTO TIOJsS, Pa3HOCTh TOTEHIHAJIOB,
ANIEKTPOBIIKYINAS CHJIA, WHIYKIHS MAarHATHOTO TIIOJsl, MarHUTHBIA TIOTOK, cuia Awmrepa,
WHIYKTUBHOCTh, OJJICKTPOJBIDKYIAS CHJa CAMOWHIYKIIMHM, DJHEPTHs MarHUTHOTO TIOJIS
MIPOBOJHHUKA C TOKOM, PEISTUBUCTCKUIA MMITYJILC, TIOJHAS YHEPTHs, SHEPTUS MMOKOsI CBOOOHOM
YACTHIIBI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsil SAIpa, SHEPTHUS CBSI3H SIPa;
OOBSACHATHL OCOOCHHOCTH NPOTEKAHUS (PU3NYCCKUX SBJICHHI: SJICKTPOMArHUTHAS WH]IYKIIVS,
CaMOWHJIyKIIHsI, PE30HAHC, HHTep(EepeHITNS BOJH, TUPPAKIIHS, TUCTICPCHs, TIOJTHOE BHYTPCHHEE
otpaxenue, Gorodekrpuaeckuii 3Ppdext (pororddekr), anbda- u Gera-pacnagsl suep, ramMmma-
U3ITydeHue sjep, GU3nIecKue MPUHITUIBI CIEKTPAILHOTO aHATN3a U paboTHI Jla3epa;

OTIPEICIIATh HANPABIICHUE MHIYKIIMM MAarHATHOTO TIOJISl TIPOBOJHUKA C TOKOM, CHJIBI AMmIepa u
cunel Jlopenna;

CTPOUTH H300paKEHUE, CO37]aBACMOE TUIOCKAM 3€PKAJIOM, TOHKOH JIMH30#, U PaCCUUTHIBATEH €T0
XapaKTEePUCTHKH;

MPUMEHSTh OCHOBOIIOJIATAIONINE aCTPOHOMUYECKHE TIOHSATHUS, TCOPHH W 3aKOHBI JUIsl aHAU3a U
00BsICHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOJAINIMX B 3BE3JAaX, B 3BE3IHBIX CHUCTEMaX, B
MEXKTaJTaKTUYECKON cpeie; IBMKEeHUsI HEOECHBIX T, YBOJIIOINH 3BE3/] 1 BeenenHoi,

MIPOBOJINTH HCCJICIOBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEIIMYUH C WCIOJIB30BAHHEM IPSMBIX
W3MEpPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHpPOBATH pe3yabTaThl TOJTYYCHHOMN
3aBUCHUMOCTH (DPU3WYCCKUX BEIUYHH B BUJC IPaPHKOB ¢ y4ETOM aOCOJIFOTHBIX MOTPENTHOCTEH
W3MEpPEHUH, JIeaTh BEIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMS;

MIPOBOJINTH KOCBEHHBIC M3MEpPEHUS (PU3NUYCCKUX BEJIMYMH, P 3TOM BBIOMpPATh ONTHMATbHBIM
METOJI HM3MEpPEHUs, OIEHWBATh AOCONIOTHBIE W OTHOCHTEIBHBIC ITOTPEITHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUI;

MIPOBOJIUTH OIBITHI [0 MPOBEPKE MPEI0KEHHON TUIOTE3bI: IUIAHUPOBATH SKCIIEPUMEHT, COOMPATh
AKCIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATH MOJIYYECHHbIE PE3yJAbTaThl U AENaTh BBHIBOJ O
cTatryce NMpeaioKeHHOM TUIOTEe3bl;

OTIHCHIBATh METO/IbI OJYYCHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOmo1aTh TpaBuia 0€30MacHOTO TpyAa IPH MPOBEICHUN HMCCICIOBAHUNA B paMKaxX ydeOHOTO
SKCIEPUMEHTa, MPAaKTHUKyMa M Y4eOHO-HCCIEeOBAaTeNIbCKOW M MPOEKTHON JNEATEIbHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THbIe 3a/a4ll C SBHO 33/IaHHOM M HESIBHO 3a/laHHOM (PU3UYECKOW MOJEIBIO: Ha
OCHOBAHUU aHaJM3a yCIOBUS BEIOUPATh (PU3NUYECKUE MOJIEIIH, OTBEYAIOIINE TPEOOBAHUSIM 3314,
MPUMEHSITh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYNAThl (PU3UYECKUX TEOpUd Mpu
WCII0JIb30BAHUN MaTeMAaTUYECKUX METOJIOB pEelIeHUs 3a/la4, TPOBOAUTH PAcy&Thl HA OCHOBAHUU
MMEIOIIUXCS TaHHBIX, aHAJTU3UPOBATh PE3YNIbTAThl U KOPPEKTHPOBATH METOIbI PEIICHUS C YIETOM
MOJIyUYE€HHBIX PE3y/IbTaTOB;

pelaTth KauyecTBEHHBIC 3a1aud, TpeOyrolue MpUMEHEHHUs 3HaHUW U3 pa3HbIX pa3lelioB Kypca
Gbu3MKKM, a TakkKe WHTETrpally 3HAHUN U3 JIPYrHX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKIIA!
BBICTPAaMBAaTh JIOTHYECKYIO LIEMOYKY pACCY)XKJICHUH C OMOpod Ha U3yYEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS;

UCIOJIb30BAaTh TEOPETUUYECKUE 3HAHWS Ui OOBSICHEHHS OCHOBHBIX MPUHIMIIOB pPaOOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;
aHAJIM3UPOBATh M OIICHUBATh TIOCIEACTBUS OBITOBOM M TPOU3BOJCTBEHHOW MESATENBHOCTH
YeNoBeKa, CBSI3aHHOW ¢ (PU3MYECKUMH MPOIIeCCaMU, C MO3UIUI IKOJIOTUYECKOW 0e30MacHOCTH,
MIPEJICTAaBICHU O pPallMOHAILHOM TPHUPOJIOTIONH30BAHUH, a TaKXKE Pa3yMHOM HCIOJIb30BAHUU
JOCTHIKEHUI HayKU M TEXHOJIOTUH sl JalbHEHIIIEro pa3BUTHUS YeJIOBEUECKOTo O0IIeCTBa;
MPUMEHSITh pa3IMyHble CHOcoObl paboThl ¢ uHpopMarueill (pu3mdeckoro cojepx aHus ¢
WCIOJIb30BAHMEM COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJIOTHH, MPU 3TOM HCIOJIL30BATh
COBPEMEHHBbIE HH(POPMAIIMOHHBIC TEXHOJOTHUH HJs TOUCKA, MepepaboTKu U MpenbsSBICHUS



y4eOHOM ¥ HAy4HO-IOMYJSIPHON HWH(POPMALUH, CTPYKTYPHUPOBAHHMSI M HMHTEPIPETAI[HMH
uHbOpMAIIMY, TOJYYCHHOH W3 pa3jIMYHbIX HCTOYHHUKOB, KPUTHUCCKH aHAIM3HPOBATH
oJIy4aeMyro HH()OPMAIIUIO U OIICHUBATh €€ JJOCTOBEPHOCTh KaK Ha OCHOBE UMCIOIIUXCS 3HAHHIA,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHKA HH(DOPMAIUH;

MPOSBJISITh OPraHU3aIlIOHHBIC W TO3HABATEIIbHBIC YMEHHS CaMOCTOSITCJIBHOTO MPHOOpPETCHUS
HOBBIX 3HAHHI B MTPOIIECCE BBIMOJHCHHS TPOCKTHBIX U y4eOHO-HUCCIIE0BATEILCKUX PAdOT;
paboTarth B TpyIIe C KCIOJHCHHEM pPa3JIMYHbIX COIMAJIBbHBIX POJICH, IIAHUPOBATh PabOTy
IPYIIIBI, PAMOHATIBHO PaCIPEIeNATh ACATSIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBATHO
OIICHUBATh BKJIAJ KaXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMOM TPOOIIEMBI;
MPOSBJISITH MOTHBALIMIO K Oymayiied npodecCHOHAIbHOW IeSTEIbHOCTH IO CIHEHHUATbHOCTIM
(DUBHKO-TEXHUYECKOTO TIPODHIISL.
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