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Pa3znes 1. Hayunblii MeTO MO3HAHUS NPUPOIBI

®dusnka — pyHAaMeHTalbHas HayKa o npupoze. Hayunslid MeTo 1 MO3HAHUSA M METOJIbI HCCIIEIOBAHNUS
(U3NIECKUX SIBICHUH.

DKCIepuMEHT U TeOpusi B IIpolecce Mo3HaHus npupoibl. Habnronenue u skcrepuMeHT B (PU3UKE.

CrnocoObl u3MepeHus (pU3NYECKUX BEIUMYMUH (QHAJIOTOBbIE U LU(POBBIE U3MEPHUTEIbHBIE MPUOOPHI,
KOMIIBIOTEPHBIE 1ATYMKOBBIE CUCTEMBI).

[MorpemHocTu n3MepeHuil pu3nuecKux Benu4yrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (QU3NYECKUX SBICHUN M IPOLIECCOB (MarepuaibHas TOYKa, aOCONIIOTHO TBEPIOE
TeJOo, uaeaabHas )KUJIKOCTh, UJICAIbHBIN a3, ToueyHbIH 3apsin). [ unoresa. @uznyeckuil 3aK0H, TPAHUILIBI €T0
IpUMEeHUMOCTH. Pu3nueckas Teopusl.

Pone 1 MecTo ¢u3uku B (GOPMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTUHBI MHUpA, B MPAKTHYECKOU
NEeSATEIbHOCTH JIFOACH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

W3mepenue cuiibl TOKa U HalpsDKEHUS B LIENIH I[IOCTOSHHOTO TOKA INPU IOMOIIM AHAJOrOBBIX U
UG POBBIX H3MEPHUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ 1 poBoii 1abopaTopueil no pusuke. [Ipumeps! n3mepenus: GU3NUESCKUX BEIHUUUH MPH
MIOMOIIH KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYECKOTO ABMKeHUA. Cuctema oTcyera.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 MPOEKLIUH HA OCU CUCTEMbI KoOopaAuHaT. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE MaTepHallbHOMN
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpAuHAT. ClI0’KEHNE IEPEMELICHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE IBUKEHHUE. 3aBUCUMOCTh KOOPJAUHAT, CKOPOCTH,
YCKOpPEHUS U MYTH MaTepUalbHON TOYKU OT BPEMEHH U UX IpaUKH.

CBobOoaHOe majzieHue. Y ckopeHue cBoOOIHOro najaeHus. J(puxeHue Tena, OpoLIEHHOro Mo YIiioM K
TOPU30HTY. 3aBUCUMOCTb KOOpPJIMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaJbHOM TOYKM OT BPEMEHH U MX
rpaduKu.

KpuBonuneiinoe nrxeHue. J[BuxkeHne MaTepruaibHOM TOUYKU MO OKPYKHOCTU. YTJIOBas W JINHEHHAA
ckopocth. Ilepmonm wum wyactora oOpamenusa. lLlenTpocTpemuTtensHoe (HOpMaabHOE), KacaTelbHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHNE MaTepHaIbHOM TOUKH.

TexHnueckue ycTpocTBa U TEXHOJIOTHYECKUE MTPOLIECCHI: CIIMIOMETP, ABUKEHUE CHAPAI0B, LIETHbIE,
niectepéHUaThie M peMEHHBIE NIepeaay, CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CriocoObl uccie0BaHus IBUKECHUH.

Nnmroctpanus npeenbHoro nepexoja U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeobOpazoBanue NBIKEHHUI C HCTIOIB30BAHIEM MEXaHH3MOB.

[Tagenuie Ten B BO3/1yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

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

HanpaBiieHne ckopocTH IpH IBUKEHUH 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTEH, TPACKTOPUM, CKOPOCTEN JIBHKEHUS OJHOTO M TOTO K€ Tejla B Pa3HbIX CHCTEMax
oTcuéra.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.



N3mepenne ycKOpeHHsT TpH NPSIMOJMHEHHOM pPaBHOYCKOPEHHOM [JIBJKEHMM IO HAKJIOHHOH
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JABM)KEHUU.

W3mepenne ycKOpeHHs CBOOOJHOTO TajaeHHs (PEKOMEHIOBAaHO UCIOIb30BaHUE LUPPOBOH
nabopaTopun).

W3yyenue nBwxeHuss Tena, OpOLIEHHOrO TOpU3OHTalNbHO. [IpoBepka TruUMOTE3Bl O MNPSAMOIA
IIPOIOPLIMOHAJIBHOM 3aBUCUMOCTH MEX]y JAIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TEJa.

N3ydeHnue nBuKEeHMs Tejla 110 OKPY>KHOCTH € IIOCTOSIHHOM 110 MOZYJI0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHOa 0OpalieHHsi KOHUYECKOTr0 MasTHHUKA OT €ro IapamMeTpoB.

Tema 2. lunamuxa.

IlepBbit 3akoH Herorona. MHepruansaeie cuctemel orcuéra. [IpuHnmn otHocurensHoCcTH [Manmies.
Heunepuuansubie cuctemMbl 0Tcuéra (onpeeiaeHue, IpuMepsbl).

Macca tena. Cuna. [IpuHIun cynepno3uiuy CHil.

Bropotii 3akon HeloToHa 1714 MaTepuaibHON TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTepHUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON 1 MHEPTHOW MacCCHhl.

Cuna TsxkecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO MaJeHUs OT BBICOTHI HaJ MOBEPXHOCTHIO
IUIAHEeTHl U OT reorpaduueckoil mupoThl. [IBukeHne HEOECHBIX TeN W MX CHYTHUKOB. 3akoHbl Kemiepa.
IIepBas kocMu4ecKkas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKyIIErocst ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsS CKOJIbKEHUS U cuia TpeHus mnokos. Kosdduument
TpeHus. Cuna CONPOTUBIICHUS INPU JBWKEHUM Tejla B MKUIKOCTU WIIM Tas3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOT'O JIBUKEHUSI.

Hasnenue. 'mapocraruueckoe gasieHue. Cuna Apxumena.

TexHnuyeckue ycTpoHCTBa M TEXHOJIOTMYECKUE TIPOLIECCHI: NOMIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIyTHUKOB.

Jemoncmpayuu.

Habuntoienue ABM>KEHNS TNl B MHEPLIMAIBHBIX M HEMHEPLMAIBHBIX CUCTEMax OTCYETA.

IIpyHIMI OTHOCUTENBHOCTH.

Kauenue nByX IWIMHIPOB WM IIAPOB Pa3HOM MacChl ¢ OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJAEUCTBYIOIIEH MPHJIOKEHHBIX K TEIy CHJI C MPOU3BEIEHUEM MAacChl Tejla Ha €ro
YCKOpPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mMepenne mace 1o B3anMoIENCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOAbEME U NIa/IEHUN.

IlenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, nPAKMUKyMm.

W3mepeHune paBHOJCHCTBYIOMIEH CHJI TP JBHXKEHUH OpycKa 110 HaKJIOHHOW MJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JIBUXKEHHs OpycKa 1O HAKJIOHHOW IUIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKWHE U PE3NHOBOM 00paslie, OT UX
nedopMaruu.

W3yuenne IBMKEHUS] CUCTEMBI T€Jl, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 NErKuii 6JI0K.

N3mepenne koddduiyieHTa TpEHNUS 0 BEJIMYMHE YTII0BOr0o K03 duirenta 3aBUCUMOCTH Frp(N).

UccnenoBanue aBukeHHs Opycka IO HAKJIOHHOW IUIOCKOCTH C MEpPEeMEHHBIM Kod(dduinentom
TpEHUS.

N3ydeHne nBUKEHUSI IPy3a HA BaJLy C TPEHUEM.



Tema 3. Cmamuxa meépoozo mena.

AoGcomoTHO TBEpHOe Teno. [locTymarensHOe W BpamiatelbHOE JIBWKEHHWE TBEPAOTO Tema. MOMEHT
CHJIBI OTHOCUTENILHO OcH BpauieHus. [lnedo cumbl. CiiokeHue cuil, NpUIoKEHHBIX K TBEpAOMY Teny. LlenTp
TSKECTHU Tea.

VYcnoBust paBHOBECUsI TBEPAOTO TeEa.

YcroitunBoe, HEYCTOMUHNBOE, OE3pa3InyHOE PABHOBECHE.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIBHBIM KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuii paBHOBECHsS TBEPIOrO TEJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuyenune yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOILIETO ILIOIIAIb OIIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ Mexanuxe.

NmMmnynsc MarepuanbHOM TOYKH, CHCTEMbl MaTepHalbHBIX ToueK. LleHTp Macc cuctemsl
MarepuaibHbIX TOueK. Teopema 0 JBUKEHUH LIEHTpa Macc.

NMiynsc cuitbl 1 13MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

MomeHT ummysnbca MarepuanbHOMl ToukH. lIperncraBiieHne O COXpaHEHHMM MOMEHTa HMITYJbCa B
LEHTPAJIbHBIX MOJISX.

PaGora cuibl Ha MaJIOM ¥ Ha KOHEYHOM IepeMenieHuu. [ paduueckoe npeacraBieHue padoThl CHITHL.

MOUIHOCTH CHIIBL.

Kunernueckast sHeprus marepuaibHOH TOukd. TeopemMa 00 M3MEHEHMHM KUHETUYECKOH SHepruu
MAaTepHaIbHON TOYKH.

[loTeHunanpHble U HeMoOTeHUMaNbHble cuiibl. [loTeHnuanbHas sHeprus. [loTeHuuanbHas >HeEpPrus
yrpyro aedopMupoBaHHOM NpyxkuHbI. [loTeHImanbHas 3HEPrusl Tejaa B OJHOPOJHOM TI'PaBUTALMOHHOM
noje. [loTeHmanbHas SHEpPrus Tesla B IPaBUTALMOHHOM IOJI€ OJHOPOAHOTO Iapa (BHYTPU M BHE IIapa).
Bropas xocMuueckas ckopocTb. TpeThsi KOCMAYECKAs! CKOPOCTb.

CBs13p pabOTHl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHHMYECKON SHEPruu CUCTEMBI Tej. 3aKOH
COXPAHEHHUS MEXaHUUYECKON SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHMSL.

VYpaBHenue bepHyinu i uaeanbHOW KUIKOCTH KaK CIEACTBHE 3aKOHA COXPAHEHUS MEXAHUYECKOU
SHEPTHUH.

TexHnyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: JBUKEHHE paKeT, BOJOMET, KONED,
NPY>KUHHBIA THCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHE HAa KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE IBMKEHUE.

N3mepenne MOLHOCTH CUIIBL.

W3meHeHune sHeprun Teja Mpu COBEPIIEHUN PaOOTHI.

B3anMHBIe npeBpallleHUs] KUHETHYECKOW M MOTEHUMAIbHOM 3HEPrHil NpH JEWCTBUM HA TEJIO CHIIBI
TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOHOM MaICHHH.

Yuenuueckuii sxcnepumenm, nadbopamopusie padomeol, npaKmMuKym.

N3mepenne nmnyibsca Teaa o TOPMO3HOMY ITYTH.

N3mepenue cuiipl TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOMIS U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHMS UMITYJIbCA TENIA C UMITYJILCOM CUJIBL.



HccnenoBanue coxpaHeHUs: UMITYJIbCA IPU YIPYTOM B3aWMOJEHCTBUH.

N3MepeHrie KHHETUYECKOW SHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTCHLIUAIBHOM SHEPTUHN MPY>KUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJa 0 HAKIIOHHOH IIOCKOCTH.

Pa3znen 3. Mosiekysipaasi pu3uKa 1 TepMOAUHAMUKA,49 4

Tema 1. Ocro6bl MOEKYIAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TOJIOKEHHUS MOJIEKYIsIpHO-KuHeTnyeckor Teopun (MKT), ux ombiTHOe 00OCHOBaHHE.
Huddysus. BpoyHoBckoe aBmwxkeHne. XapakTep ABWKEHHS U B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mojaenu
CTPOCHHSI Ta30B, KUJIKOCTEH M TBEPIBIX Ted U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THUX MOJIEICH.
Macca u pazmepsl Mosekyl (atomoB). KonnuectBo Bemecta. [locrostHaas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u crioco0sl e€ n3mepenus. [lkana temneparyp Llenbcus.

Mopnens uaeanbHOro raza B MOJEKYJISIPHO-KMHETUYECKOM TEOpPHM: 4YacTHIBl TIa3a JABMXKYTCS
Xa0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHwe MenneneeBa—Kiamneiipona. AOcomroTHas TemiepaTypa (mikama
temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiecchl B UaeaJIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe npencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXJy [aBICHHMEM M CpeAHEH KHUHETHUYECKOW »SHEpPrueil IOCTyNaTelIbHOrO TEIJIOBOTO
JIBUKCHHMSI MOJIGKYJ HAEaTbHOr0 ra3a (OCHOBHOE YypaBHEHHE MOJICKYISIPHO-KMHETUYECKOW TEOpHH
UJICATBHOTO Ta3a).

CBsi3p  aOCOJMIOTHOM TeMIEpaTypbl TEPMOJAMHAMHUYECKONM CHCTEMBI CO CPEIHEH KHHETUYECKOU
SHEPTHUel MOCTyNaTeIbHOrO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue ycTpoiicTBa U TEXHOJOTHYECKHE MPOLECCHl: TEPMOMETp, OapoMeTp, MOIyYeHHE
HaHOMAaTEpHaJIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4acTHUL BEIIECTBA.

Mogens OpOyHOBCKOTO JIBUXKEHUS.

Buneopoinuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xunkocreil.

Mogens onbira IlITepHa.

[IpuTsikeHrne MONeKy.

Monenu KpUCTaNINYECKUX PEIIETOK.

Habutoienue u uccnenoBanue N30MpoIECCOB.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccnenoBanue npouecca yCTaHOBJIEHHUS TEIJIOBOIO PABHOBECHSI IPU TEINIOOOMEHE MEXy ropsiueit u
XO0JIOTHOM BOJOM.

N3yuenne n3oTepMuyecKoro mpoiecca (PeKOMEHI0BaHO MCTIOb30BaHUE UG POBOI TaOOpaTOPUN).

N3y4eHne n30XopHOro mporecca.

N3yuenne n3o6apHoro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmoaunamuueckas (TJ]) cucrema. 3ajanue BHEUTHUX YCIOBUHM JJIsi TEPMOJIUHAMUYECKON CUCTEMBI.
Buemnne u BHyTpeHHHe napameTpbl. [lapameTpbl TepMOAMHAMUYECKONM CHUCTEMbI KaK CpeIHHE 3HAUYECHMS
BEJIMYMH, ONHCHIBAIOIINX €€ COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nauano tepmoannamMuku. CaMONpon3BOJIbHAS pelaKcalys TepMOAUHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mognens uzaeanbHOro rasa B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHHWI: ypaBHEHHE MeHpeneeBa—
Knanelipona u Bblpa)keHHE HJIsI BHYTPEHHEW SHEPryU. Y CIOBHS NMPUMEHHUMOCTH STOM MOJEIU: HU3Kas

KOHIIEHTpAllMsl YacTHIl, BBICOKHE TemIepaTyphl. BolpakeHue uisi BHYTPEHHEH 3HEPruM OJHOATOMHOIO
UJeabHOTO Ta3a.

KBa3ucrarnueckue u HeCTaTUICCKUE MIPOLCCCHI.



DOneMeHTapHasi pabora B TepMoAuMHaMuKe. Breramcienne paboTel 1o rpaduky mporecca Ha PV-
arpaMMme.

Tennonepenaya kak crnoco0 W3MEHEHHs] BHYTPEHHEH SHEpruy TEPMOAMHAMHYECKOW cHCTeMBbl 0e3
coBepiieHust padboThl. KOHBEKIHSI, TETUIONPOBOIHOCTb, U3ITyUYEHUE.

KonuuectBo Ttemnorel. Temno€éMKOCTh Tena. YaenpHas W MOJISIPHAS TEIUIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. VYpaenbHas TEIOTa CropaHus ToIUiMBa. Pacuér konudecTBa TEIUIOTHI MpPH
terutonepenaue. [lonsatue o6 annabaTHOM Iporecce.

IlepBbiii 3akOH TepMoAMHAMUKH. BHyTpeHHss sHeprus. KoanuecTBo TEmIOTH M paboTa Kak MEpbI
M3MEHEHUs] BHYTPEHHEN SHEPruu TEPMOJANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMHMKHM [UJIsi PABHOBECHBIX IIPOLIECCOB: YEpe3 3aJlaHHOE PAaBHOBECHOE
COCTOSIHME TePMOIMHAMUYECKON CUCTEMBI TIPOXOANT SIUHCTBCHHAS aquadara. AOGCOIIOTHAS TeMIieparypa.

Brtopoii 3akoH TepMOIMHAMUKYN AJI1 HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEpeaTh TEIUIOTY OT
Oosee XoJomHOTO Tena K Oonee Harpetomy 0e3 xommneHcanuu (Kiaysnyc). HeoOpaTuMocTs TpUpOIHBIX
IIPOLIECCOB.

[Tpunine! geiictBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukn Kapho.

DKOJIOTMYECKUE AaCHeKThl HCHOJb30BaHUS TEIUIOBBIX JBHUrareneil. TemmoBoe 3arps3HeHue
OKpY’KaroIlel Cpebl.

TexHU4eCKHEe yCTPOMCTBA U TEXHOJIOTUUECKHE MPOIIECChI: XOJIOIUIBHUK, KOHIUIIMOHED, TU3CIbHBIN U
KapOIOPAaTOPHBIN JBUTATENW, MapoBas TypOWHA, IONYYCHHE CBEPXHH3KUX TEMIEPATyp, YTHIA3AIHS
«TETUJIOBBIX» OTXOJIOB C MCIOJIb30BAaHHEM TEIUIOBOTO HAacoca, yTUIN3alus OMOOPraHUYECKOro TOTUIMBA s
BBIPAOOTKH «TEIIOBOM» U DIIEKTPOIHEPTUH.

Jemoncmpayuu.

N3meHneHne TemMnepaTypsl PU aI1adaTHIECKOM PACIIHPEHUH.

Bo3aymnoe orauso.

CpaBHEHME YIENbHBIX TEMIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

WccnenoBanue aguabaTHoro mporecca.

KomMnbrorepHbie MOJENM TETIOBBIX JIBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporiecca.

N3yueHne B3aMMOCBSA3M HHEPIUU MEKMOJEKYISIPHOIO B3aWMOJCHCTBUS M TEMIEPATypbl KUIEHUS
JKHUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapoobpazoBanue u koHAeHcanws. VicnapeHue u KurneHue. Y IenbHas TeroTa mapooopa3oBaHusl.

Hacpiiennsle u  HeHachlllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTh IUIOTHOCTH M JaBJICHUS
HAaCBIIIIEHHOTO TIapa OT TeMIIepaTypbl, UX HE3aBHCHUMOCTh OT 00BhEMa HACHIIMIEHHOTO Mapa. 3aBUCHUMOCTH
TEeMITepaTyphl KUTICHUS OT JaBJICHUS B )KUIKOCTH.

BrnaxaocThs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrannuyeckue u amopdHbie Teaa. AHH30TPOIHUS CBOWCTB KpucTaiioB. [lnaBnenue
Y KpUCTaJUTH3aIvs. Y AenbHas TerioTa tiasinenus. CyomuManus.

Hedopmaruu TBEpHoro tena. Pactsxenue u cxarue. Caur. Monynp IOnra. Ilpepen ympyrux
nedopMmaruii.

TemnoBoe pacmmpeHue >KUAKOCTEW © TBEPABIX Tel, OOBEMHOE U JHMHEHHOE pacIIupeHHe.
AHTrapMOHHM3M TEIUIOBBIX KOJIEOAHMI YacTHIl BEIECTBAa KaK MPHYMHA TEIJIOBOTO pacilMpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpazoBanme 3Hepruu B (ha30BBIX NEPEXOax.

YpaBHEHHE TEIJIOBOTO OanaHca.



[ToBepxHocTHOEe HaTsbKeHHE. KoadduineHT moBepxHOCTHOTO HaTsbKeHHA. KamwisipHble sSBICHUS.
JlaBiieHre noa UCKPUBJIEHHON MOBEPXHOCTHIO kuaKocTu. dopmyina Jlamnaca.

TexHnueckue ycTpolcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: KHUAKHE KPUCTAIUIBI, COBPEMEHHBIE
MaTepUabl.

Jemoncmpayuu.

TenoBoe pacimupenue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenne. Kunenue rnpu noHW>KEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUS.

OMnBITHI ¢ MBUIBHBIMHU TJIEHKAMM.

CmauuBanue.

Kanunnsipuele siBneHus.

Monaeny HEHLIOTOHOBCKOH YKUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarmii.

Hab6mronenue Mansix aedopmariuii.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOU TEIIOTHI IIJ1aBICHUS JIbJA.

N3yueHune cBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCOMOTHO BIaKHOCTH BO3yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 puirerTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JleopMaliy Pe3MHOBOIO 00paslia OT MPUIIOKEHHONW K HEMY CHJIBI.

Pasnen 4. Daekrpoamnamuka, 54 4.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3aiusl Tel U e€ MPOSBIEHUA. DJICKTpUUYECKUi 3apsa. JlBa BHAA DJIEKTPUYECKUX 3apsJiOB.
IIpoBogHMKY, AUDIEKTPUKHU U TIOTYIIPOBOJHUKN. DIEMEHTAPHBIA 2JIEKTPUUECKUN 3apsA]. 3aKOH COXPaHEHHUS
NIEKTPUYECKOTO 3apsa.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kymona.

OnexTpuueckoe nojie. Ero aelicTBue Ha 31€KTpUUECKUE 3apsIbl.

Hanpsox€HHocTh anextpudeckoro moss. [IpoOueiid 3apsin. JImHMKM HanpspKEHHOCTH 3JIEKTPHUUECKOTO
noJis1. OAHOPOJHOE AIIEKTPUUYECKOE TTOJIE.

[loTeHIMaTbHOCTh  AJIEKTPOCTATUYECKOrO0  MoJisA. Pa3HOCTh MOTEHUMAIOB W HampsyKEHHE.
[ToTrenumanpHass 3HEprus 3apsaa B 3JIEKTPOCTATHUECKOM Imosie. [loTeHnuman 31eKTpocTaTudecKoro Ios.
CBs13p HaNpsHKEHHOCTH NOJIS U Pa3HOCTH NOTEHLUANIOB IS AJIEKTPOCTATUUECKOTO MOJIs (KaK OAHOPOIHOTIO,
TaK ¥ HEOJTHOPOJHOTO).

[TpuHIMI Cyneprno3UIUH SJIEKTPUUECKUX MOTEH.

[Tone Toueunoro 3apsina. [lone paBHoMepHO 3apsikeHHOM cdepbl. [lose paBHOMEPHO 3apsiKEHHOTO 10
00béMy mm1apa. [lose paBHOMEpHO 3apsKeHHON OeCKOHEUHOM TutockocTH. KapTuHb! TUHUNA HAaPsHKEHHOCTH
9THUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[IpoBOIHMKY B 2EKTPOCTATUUECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsJI0B.

JIMDIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJie. /[uanexkTpudeckas IpOHUIIAEMOCTh BEIIECTBA.

Konznencarop. OneKTpoEMKOCTh KOHAEHCATOpA. DJIEKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOpa.

[TapannensHoe coenMHEHNE KOHAEHCATOPOB. [locneoBaTenbHOE COETMHEHNE KOHEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBrKeHne 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue  yCcTpoWCTBA M TEXHOJIOTMYECKHE  IPOLECCHL:  ANEKTPOCKON,  AJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE JIEKTPOIIpHOOpOB, KOHIEHCATOPHI, TeHeparop Ban ne I'paada.



Hemoncmpayuu.

YcTpoiCcTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DIEeKTPUUYECKOE MOJIE JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocraTuueckoro reueparopa (Ban ne I'paada).

[IpoBOIHMKY B 3EKTPUUECKOM IOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA ITOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHMOCTD AJIEKTPOEMKOCTH IIOCKOIO KOHJEHCATOpa OT IUIOIIAJIM IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUIJIEKTPUYECKOU IPOHUIIAEMOCTH.

DHeprust AEKTPUIECKOTO MOJIsl 3apSXKEHHOT0 KOHJIEHCATOPA.

3apsika u pa3psKka KOHAEHCATopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

OueHka cu B3aUMOJCHCTBUS 3apsyKEHHBIX TEll.

HaOmoienne mipeBpamieHUs DHEPrHHM  3apsDKCHHOTO  KOHACHCATOpPa B DHEPIHIO  W3ITyYSHUS
CBETOUO/IA.

N3yuenue nporekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnipenienienrie  pa3HOCTH MOTEHIMATIOB (HANPSDKEHHUs) TPU  TOCIEAOBATEIHHOM COCIUHEHHUH
KOH/ICHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Yepe3 pe3UCTop.

Tema 2. [locmoannwlit 3.1eKmpudeckKuil mox.

Cuia Toka. [TocTossHHBIN TOK.

VYcnoBust CyliecTBOBaHUS MTOCTOSIHHOTO 3JIEKTpUYecKoro toka. Mcrounnku toka. Hampsbkenne U u
O/C E.

3akoH OMa U1l yJacTKa LETH.

DNEeKTPUUYECKOE COMPOTUBIIECHUE. 3aBHCHUMOCTh COMPOTUBIICHUS] OJHOPOJHOTO TMPOBOJHUKA OT €ro
JUTMHBI Y TUIOIIA U TIOTIEPEYHOTO CEUCHUsI. Y IETTbHOE COMTPOTHRIICHUE BEIIECTRA.

[TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHHE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxrodga.

Pabora anexkrpuyeckoro toka. 3akoH Jxoyns—Jlenna.

MOMIHOCTD PIAEKTPUIECKOTO TOKA. TerioBast MOIITHOCTh, BhIIETIsiEMast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE COINpPOTHUBIEHHE HCTOYHMKA ToKa. 3akoH Oma [ TMONHON (3aMKHYTOIN)
ANEKTPUYECKOH 1enu. MOITHOCTh HICTOYHUKA TOKa. KOpoTKkoe 3aMbIKkaHue.

KonneHncarop B ienu mocTOSTHHOTO TOKa.

TexHu4ecKkue ycTpoMcTBa U TEXHOJOTHUECKHUE MPOIIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKOMN SHEPTUH.

Jemoncmpayuu.

N3mepenne critbl TOKa U HAPSHKCHHUS.

UccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HAIPSDKEHUS ISl PE3UCTOpa, JaMIbl HAKAIMBAaHUS WU
CBETOUO/I.

3aBUCHMOCTh CONPOTUBIEHUS UUIUHIPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAJAH IOMNEPEYHOIO
CEYCHHS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COMIPOTHUBIICHUS MPU TTOCTOSTHHOM HaIPSKEHUH.

[Ipsimoe u3zmepenue DJIC. KopoTkoe 3aMbIkaHNe TAIbBAHUYECKOTO 3JIEMEHTA U OLIEHKa BHYTPEHHETO
CONPOTHUBIICHUS.

Crioco0b1 coeTuHeHNs: UICTOYHUKOB Toka, DJ[C Garapeid.

HccnenoBanue pasHOCTH MOTEHIUATIOB MEXAY IOJIFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKyM.

HccnegoBanue cMeniaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBICHUS! TPOBOIHUKOB.



HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs JJaMITbl HAKaJIUBaHUS.

YBenuueHue mpejena u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoct OJIC rajbBaHMUYECKOIO 3JIEMEHTA OT BPEMEHM IPU KOPOTKOM
3aMbIKaHUU.

HccnepoBanue pa3HOCTH MOTEHIHUATIOB MEXAY IOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH IIOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.

DneKkTpruyeckass NPOBOJUMOCTh PA3JIUYHBIX BEIIECTB. OJEKTPOHHAS MIPOBOJUMOCTh TBEPIBIX
METaJUIOB. 3aBUCUMOCTh CONIPOTUBIIEHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuuecKkui TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAass U NpUMECHas MPOBOAUMOCTh IOIYIpoBOAHUKOB. CBoiicTBa P-—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKU TOK B 3JIEKTPOJUTAX. IJIEKTPOJUTHYECKAS] JMCCOLMALMS. OJIEKTPOJIA3. 3aKOHBI
@apanes U1 SJIEKTPOIn3a.

OnexTpuueckuid Tok B razax. CaMOCTOSITENbHBIM U HECAMOCTOATEIbHBIA pa3psl. Pa3znuuHble TUIIBI
CaMOCTOATENBbHOTO pa3psaa. Monunus. [1nazma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHE: Tra3opa3psaHble JamIlbl, 3JIEKTPOHHO-
JnydeBas TpyOKa, MOTYNPOBOJAHUKOBBIE NMPUOOPHI: IHUOJ, TPAH3UCTOP, (POTOIUOM, CBETOIUO/], TaTbBAHUKA,
paguHUpOBaHUE MEIH, BHIIIJIABKA AJTFOMUHHS, JICKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIIEHUSI METANIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbl 35ekTpoauza Papazes.

HckpoBoii paspsii ¥ IpOBOJANMOCTb BO3/1yXa.

CpaBHEeHHNE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

Yuenuueckuit sxcnepumenm, naéopamopnuie pabomul, npaKkmuxym.

Habmtonenue snexTponusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS! TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEePUCTUKU JHOJA.

Pusnveckuii NPAKTUKYM, 6 4

CriocoObl n3MepeHus: (QU3MUECKUX BEIWYMH C HCHOJIb30BAHWEM aHAJIOTOBBIX U  HU(POBBIX
U3MEpUTENIbHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCHTENbHBIE
MOTPEIIHOCTH U3MepeHui pu3nyeckux BeaudyrH. OneHKa rpaHul] MOrpenIHOCTe.

[IpoBeieHne KOCBEHHBIX U3MEPEHH, UCCIIeJOBaHUH 3aBUCUMOCTEl (PU3NYECKUX BEITMYWH, IPOBEPKa
NPE/UIOKEHHBIX THUMOTEe3 (BbIOOp W3 paldoT, ONUCAaHHBIX B TEMATHYECKHUX pazjenax «Y4YeHUYeCKHi
AKCIIEPUMEHT, Ja0OpaTOPHBIE pa0OTHI, TPAKTUKYM).

11 KJIACC

Pasnen 4. Daekrponmnamuka, 27 4.

Tema 4. Maznummnoe none.

B3anmoneiicTBre MOCTOSHHBIX MarHMTOB M MPOBOJAHUKOB € TOKOM. MarHutHoe mone. Bekrop
MarHuTHOM MHAYKIMH. [[prHIMI cynepno3uuy MarHuTHBIX osied. JIMHUM MarHUTHOM MHTYKLIAH.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (TIPSIMOTO NMPOBOJHUKA, KaTYIIKH U KPYrOoBOro BUTKa). ONbIT
Opcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHma, €€ HampaBJ€HHUE M MOIYJb. JIBM)KEHHE 3apsiKEHHOW YacTHIbl B OJHOPOJAHOM
MarHuTHoM noJie. Pabora cumer JlopeHiia.

MaruutHoe nosne B BeuiecTse. @eppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHuueckue yCcTpOMCTBa M TEXHOJIOTMYECKHE IPOLIECCH: MPUMEHEHHE IOCTOSHHBIX MArHUTOB,
ANEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP, AIEKTPOABUraTeNb SAKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHUII.

Jemoncmpayuu.

Kaptuna nuHuUN WHIYKIUKW MarHUTHOTO TIIOJIS TOJIOCOBOTO M IMOJKOBOOOPA3HOTO IMOCTOSTHHBIX
MarHuTOB.

Kapruna nuHuH MarHuTHOM MHAYKIMHM MOJS JJIMHHOTO MPSMOIrO IPOBOJHHUKA M 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKH C TOKOM.

B3anmMozeincTere JByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

HetrictBue cuibl JIopeHiia Ha HOHBI DJIEKTPOJIUTA.

HaGmoienne ABMKEHUS My4YKa AJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUN NeHCTBUS AIIEKTPOU3MEPUTENEHOTO TPUOOPA MATHUTOAIEKTPHUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

HccnegoBanue MarHUTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

NccnenoBanue cBONCTB (heppoOMarHeTUKOB.

UccnepnoBanue neCTBUSI TOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenre MarHMTHON MHAYKIIMU HA OCHOBE MU3MEPEHHS CHIIBI AMIiepa.

Tema 5. dnexkmpomazHumnan uHOYKUus.

SBnenue snekTpoMarHuTHOM mMHAyKuuu. Ilotok BekTopa mMarHuTHOW MHAYKIMU. DC UHAYKIMH.
3akoH anekTpoMarHuTHON nHAyKuun dapanes. Buxpesoe snekrpuueckoe none. Toku Dyxo.

O/J1C uHayKIIMHY B IPOBOAHUKE, TBUKYILIEMCS B OJTHOPOTHOM MarHUTHOM II0JI€.

IIpaBuio JleHna.

NunyktuBHOCTh. Karymika MHAYKTUBHOCTM B LENM MOCTOSHHOIO TOKAa. SIBIIEHHE CaMOMHIYKIUU.
S/1C camOMHYKIIUH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHHMUeCcKue yCTpOICTBA U TEXHOJIOTHUECKHE MPOLECChl: MHAYKIIMOHHAs [1€Yb, COJIEHOU, 3alI1Ta OT
AIEKTPHU3ALNU TEJ IPU JIBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Jemoncmpayuu.

HaGmronenue siBeHust SIEKTPOMArHUTHOW UHYKIIAH.

Uccnenosanue 3asucumoct I1C MHAYKIUU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TOTOKA.

IIpaBuio JleHua.

[Tamenne MarauTa B A IIOMUHUEBOM (MEIHOI) TpyOe.

SIBrieHNE CaMOMHTYKIINH.

Uccnenoanue 3aBucumoct I1C caMOMHAYKIIUU OT CKOPOCTH U3MEHEHMSI CUJIbI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomot, nPAKMUKyMm.

UccnenoBanue sSBIEHUS SJI€KTPOMArHUTHON WHYKITHH.

Ornpenenenne HHIYKIIMA BUXPEBOTO MAarHUTHOTO TIOJIA.

UccnenoBanue siBIeHUs CAaMOMHIYKIUU.

COopka Mo/ienH 2JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosiebanusi u BoJIHBI, 60 4.

Tema 1. Mexanuueckue Konebanus.

Konebartenbnas cuctema. CBOOOAHBIE KONEOAHMUS.

lapmonnueckue koneOanusi. KuHemarnueckoe M JUHAMHYECKOE OIMHUCaHUE. DHEPreTUYECKOe
onucaHue (3aKOH COXpaHEHHs] MEXaHUYECKOM 3Heprun). BoIBoA IHMHAMHUYECKOT0 ONMUCAaHUS TAPMOHUYECKUX
KoJ1e0aHui U3 UX SHEPTeTUUYECKOr0 U KHHEMaTHUYECKOIr0 OMHUCaHUS.

Ammuntyna u dasza konedanuii. CBs3b aMIUTUTY/IbI KOJICOAHUH UCXOMHOW BEJIMUMHBI C aMIUTHTYIaMU
KoJIeOaHUH €€ CKOPOCTH M YCKOPEHHUS.



[Tepuon u vacroTa konmebanuid. [leproa ManbIx cBOOOIHBIX KOJEOAHMI MaTeMAaTHUYECKOTO MasTHHUKA.
[Tepnoa cBOOOAHBIX KOJIEOAHUM MPY>KUHHOTO MAasITHUKA.

[Tonatue o 3aTyxaroumx kojeOaHUsAX. BoiHyXIeHHbIE Konebanus. Pesonanc. Pe3onancHas kpuBas.
BnusiHue 3aTyxaHus Ha BUJI PE30HAHCHOM KpHUBOM. ABTOKOJI€0aHus.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl, Kaueiau, My3bIKAJIbHbIC
HMHCTPYMEHTBHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KonebaTeNbHOTO ABMKEHHUS.

Habunoienne He3aBUCMMOCTH MepHOJia MaJIbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanmne 3aTyxarolmux KoJieOaHWM M 3aBUCHMOCTH TIepuUo/a CBOOOJIHBIX KoJeOaHUN OT
COIIPOTHBIICHUS.

HccnenoBanme xoneOaHUi Tpy3a Ha MAacCUBHOM MPYXHHE C LEIbI0 (HOPMUPOBAHUS TPEICTABICHUI
00 ueanbHOM MO NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUHU IIPU KoIeOaHUsIX rpy3a Ha MpPYyKUHE.

HccnenoBanue BoIHYKIEHHBIX KOJIEOAHUH.

HaGmotenue pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPY)KMHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABMKEHUS TE€la B X0J1€ KOJIeOaHUI Ha yIIpyrom MojBece.

N3ydeHnue nBUKEHUSI HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue YHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznumnsle Ko1e0anus.

KonebarenbHbliii koHTYp. CBOOO/IHBIE EKTPOMAarHUTHbIE KOJIeOaHUs B MJI€AIbHOM KoJeOaTeTbHOM
koHType. @opmyna TomcoHa. CBsA3b aMIUIMTYABI 3apsAja KOHJEHCATOpa C aMIUIMTYAOM CHJIBI TOKa B
KoJieOaTeIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHuTHbIe KoseOaHus. BeIHYKI€eHHbIE JIeKTpOMarHuTHbIE KOJIeOaHHs..

IlepemeHHBIN TOK. MOIIHOCTh NMEPEMEHHOIO TOKA. AMIUINTYJHOE U ACUCTBYIOLIEE 3HAUEHUE CHIIBI
TOKa ¥ HaNPsHKEHUS MPU pa3IndHoi (opMe 3aBUCHUMOCTH NEPEMEHHOI0 TOKa OT BPEMEHHU.

CuHycouganbHbIil NEepeMeHHbIN ToK. Pe3ucrop, KOHAEHCATOp M KaTyllKa MHAYKTUBHOCTH B IIENHU
CHUHYCOMIaJIbHOTO NIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbublil Tpanchopmatop. [IponsBoacTo, nepenava u noTpedieHUE IEKTPUUECKON IHEPTUH.

OKOJIOTUYECKHE PpUCKH TPU  HIPOU3BOACTBE  dJeKTpodHepruu. KynbTypa  HCIOJIB30BaHUA
AJIEKTPOIHEPIUU B ITOBCEIHEBHOM KU3HH.

TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKUE IPOLECCHI: JJIEKTPUYECKUM 3BOHOK, TE€HEPATOp
IIEPEMEHHOT0 TOKa, JIMHUU JIEKTporepeaay.

Hemoncmpayuu.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIE€OaHUH OT MHIYKTUBHOCTH U €MKOCTH KOHTYpa.

OcumsuiorpaMMBbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIMMX 3JIEKTPOMATHUTHBIX KOJIEOaHUH.

Monenb 3eKTpOMarHUTHOTO TeHepaTopa.

BrIHyX1eHHBIE CHHYCOMIaIbHbIE KOJIeOaHUs.

Pesucrop, karyiika HHIYKTUBHOCTH U KOH/IEHCATOP B LIENH NIEPEMEHHOIO TOKA.

Pe3sonanc mnpum mocneaoBaTeNlbHOM —COEIMHEHMM PE3UCTOPA, KATyHIIKW HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mozenb TMHUY 3JIEKTPOIIEpPEIaUH.



Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKyM.

Nzyuenune Tpanchopmaropa.

HccnenoBanne nepeMEeHHOr0 TOKA Yepe3 MOCIEA0BaTENbHO COEIMHEHHBIE KOHJIEHCATOP, KaTyUIKy U
pe3ucrop.

Habuoienue 351eKTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHblE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS UX pacripocTpaHeHus. [lonepeunslie u npoaoiabHble BoaHbL. [lepuos,
CKOPOCTh pacHpoCTpaHEHUs W JJIMHA BOJHBI. CBOMCTBA MEXAHMYECKUX BOJH: OTPAaKEHUE, MPEIOMIICHHE,
uHTephepeHIns u TudpaKims.

3ByK. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

[ITymOBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBL.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUSI M3J1y4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAXEHME, MPEIOMIIEHHE, MOJsSpHU3alus, UHTEpPepeHIus U
TP PAKITHSL.

[Ikana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paTuoOCBS3U U TENEBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTBI, pajap,
paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBYU-neub, ynbTpa3ByKoBas TUATHOCTHKA B TEXHHUKE U
MEJULIUHE.

Jemoncmpayuu.

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

Habutoienne otpakeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtoienue nntepdepeHny U AMPpakiiuy MEXaHUUECKUX BOJIH.

AKyCTUUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4aCTOTOM KOJIeOaHUH.

WccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIICHHME, MOJspU3anus,
audpakius, UHTephepeHIus.

ObnapyxeHue HHPPaKPaCHOTO U YIbTPAPHOTIETOBOTO U3TYUCHHIA.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3yueHnne nmapameTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonnHeliHOE pacnpocTpaHeHUE CBeTa B OAHOpoJHOW cpene. JIyd cBera. ToueyHbI MCTOYHMK
CBeTa.

OTtpaxxenue cBera. 3aKoHBI oTpakeHHs cBeTa. IlocTpoeHne H300pakeHHH B IJIOCKOM 3epKale.
Cdepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIIEHHS CBeTa. AOCONIOTHBIN TIOKa3aTellb MPEIOMIICHHS.
OTHOCHTENBbHBIN MOKa3aTeNlb npeaomiieHus. II0CTOSIHCTBO 4acTOTHI CBETa U COOTHOILIEHUE JJIUH BOJIH MpU
IIEPEX0/I€ MOHOXPOMATHUYECKOTO CBETA YEPE3 TPAHUILY pa3JieNa JBYX ONTUUYECKUX CPE.

Xon nyueit B mpusMme. [ucnepeus ceera. CoxxHbIi coctaB 6enoro csera. Lser.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa moJHOrO BHYTPEHHETO OTPAXKEHUS.

Cobwuparorue U paccenBaroniie JUH3bL. ToHKas nuH3a. DOKYCHOE PACCTOSHHE W ONTHYECKAas Chja
TOHKOW JIMH3BIL. 3aBHCHUMOCTHh (DOKYCHOTO PACCTOSHUS TOHKOW CHEPUYECKON JMH3BI OT €€ TeOMETpUH H
OTHOCHUTENIBHOTO MOKa3aTeNsl MPEIOMIICHUS.



®opmyJia TOHKOH JIMH3BL. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xoa Jayda, MNPOMIEAIIEro JWH3Y MOJA MNPOU3BOJBHBIM YIVIOM K €€ TJaBHOM ONTHYECKOW OCH.
[TocTpoeHne M300paKEHUI TOYKU M OTpe3Ka NPSIMON B COOMPAIOIIMX M PACCEHBAIONIMX JIMH3aX U UX
CUCTEMaX.

OnTuueckue nmpubdopsl. Paspemaromiast ciocoOHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonroBas onrtuka. WuTepdepenmus cera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOIIOACHHS
MaKCHMYMOB 1 MUHIMYMOB B HHTEP(EPEHITMOHHOM KapTUHE OT ABYX KOT€PEHTHBIX HCTOYHUKOB. [Iprmepsr
KJIACCMYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus ceera. Judpakuuonnas pemérka. YcinoBue HaOMIOJEHHUS TIaBHBIX MaKCHMYMOB IIpH
Ma/ICHUY MOHOXPOMATHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoWCTBa U TEXHOJOTMYECKHE MPOIECCHl: OUYKH, JIyNa, MepHUcKor, Qoroammapar,
MHUKPOCKOII, TMPOEKIMOHHBIA amnmapar, IpPOCBETJICHHE ONTHKH, BOJOKOHHAs ONTHKA, IU(paKIMOHHAS
peumeTka.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanue npeioMiaeHus CBETA.

Habnronenune momHOro BHYTpEHHETO OTpayKeHHst. MoJiens CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB Y€pe3 MIIOCKONAPAIUIEIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanmne cBOWCTB N300paKeHHI B TUH3AX.

Mopenu MUKpOCKOMNa, TEJIECKOIA.

Habmtonenne naTepdepeHnnn crera.

HaGuroieHre 1IBETOB TOHKUX TUIEHOK.

Habmtonenue nugpaxkuuu cera.

N3ydenne nudpakiimoOHHON peréTKu.

Ha6mronenue audpakiinoHHOTO CIIEKTpa.

HabGmronenue qucnepcun cera.

Habmronenue nonsipusanuu cBera.

[IpuMeHeHue noAsIpoOrI0B AJid U3yUYEHUS MEXaHUUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKkmuxkym.

N3mepenue nokaszarens NpeaoMIIeHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIecTBa (Ha MPUMEpe KHUIKUX JIHH3).

N3mepenne poKyCcHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuyenne n300paxeHHs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonyuenne nzo6paxxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHnue TenecKONMMUeCKUX CUCTEM.

Hab6monenue nudpakuuu, nHTEpGEpeHIINH U TONISPU3AINH CBETA.

N3ydenue nonspusannu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTU JUDIEKTPHKA.

N3ydenue nutepdepeHuu J1a3epHOro U3JIyueHus Ha ABYX LIEISX.

Habmonenue aucnepcum.

Habmonenue u uccnenoBanue 1upakiinoOHHOTO CIIEKTPA.

N3mMepenne 1JIMHBI CBETOBOW BOJIHBI.

[Tonydenune ciekTpa U3Ty4yeHUs: CBETOMO0/1a IPU MOMOIIH TU(PAKIIMOHHON PEeHIETKY.

Pa3nes 6. OcHOBBI cieHAJIBLHOM TEOPHH OTHOCUTEIBHOCTH, S 4.

['panuibl OPUMEHMMOCTH  KJacCHYeckodl  mexaHuku. [locTynaTel — crienMalbHOM — TEOpUU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBai. [IpeoOpasoanusi Jlopenmna. VYcioBue MNPUYMHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH M COKPAILEHUE JJINHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.



CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTHUIIbI. DHEPIHUs MOKOSI.

TexHuueckue ycTpoWCTBAa M TEXHOJIOTMYECKHE NPOLECCHI: CIIYTHUKOBBIE NPUEMHHUKH, YCKOPUTEIU
3apSKEHHBIX YACTHII.

YdeHu4ecKuil SKCIIEpPUMEHT, 1a0opaTopHbIe pabOThl, MIPAKTUKYM.

Onpenenenye UMIYJIbCa U SHEPTUU PEISATUBUCTCKUX YacTull (1o GoTtorpadusiM TpeKoB 3apsSKEHHBIX
YacTUIl B MArHUTHOM TI0JI€).

Pasnen 7. KBanToBas pusuka, 25 4.

Tema 1. Kopnyckynapno-6onnoeoit oyanusm.

PaBHOBecHOe TersioBoe M3NMydyeHUe (M3IydeHHe aOCOIIOTHO YEPHOro Tena). 3aKoH cMeleHus: BuHa.
I'unoresa Ilnanka o kBaHTax.

@OTOHBL. DHEPTHs U UMITYJIbC (POTOHA.

®otordpdexr. Onbitet A. I'. CroneroBa. 3akonsl (oTtorddexra. YpaBHeHHe ODWHIITEHHA IS
dbotoaddekra. «KpacHas rpanuna» Gorodddexra.

JlaBneHnue cBeTa (B YacTHOCTH, JaBJIGHWE CBETa Ha aOCOJIOTHO MOIVIOIIAKONIYI0 M a0CONIOTHO
oTpaxarolyto nosepxHocts). Onbitsl I1. H. JIeGenena.

BonHoBEIe cBoiicTBa yactum. BomHbel ae bpoiins. [[nmmaa BomHBI Ae bpoiins m pa3mepbl obiacTw
JOKAJIM3alMK BUXKYIIeicss yacTuibpl. KoprnyckynspHO-BOTHOBOM ayanusMm. [ludpaxius 37IeKTpOHOB Ha
KpUcTajuiax.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomeHus: HeonpeaenéHnocTel I eiizendepra.

TexHnueckue ycTpoiCcTBa M TEXHOJIOTHUECKUE MPOIECCHI: CIIEKTPOMETP, (hoTOIIeMEHT, POTOIATUHK,
TYHHEIbHBIM MUKPOCKOTI, COTHEYHAs OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOJTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, naéopamopnuie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€PE3 CBETOAUO/ OT HAIIPSIKEHMUSL.

Tema 2. @uzuxa amoma.

OmnbITHI IO MCCIeI0BaHUIO CTpoeHus aTroma. [lnanerapHast Mmonens atoma Pesepdopra.

IToctynatel bopa. M3nyuenue u mnorjouieHue (OTOHOB MpPU MMEPEXOAe aToMa C OJHOIO YpPOBHS
SHEPTHUH Ha JPYTOM.

Bunsl cnektpoB. CriekTp ypOBHEM 3HEpruy aToMa BOJIOPOJA.

CrioHTaHHOE M BBIHYKJEHHOE U3IyueHHe cera. Jlasep.

TexHnueckue ycTpoHCTBA M TEXHOJIOTMUYECKHE IPOLECCHI: CIEKTPAIbHBIM aHaiu3 (CIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

Habnronenue nuHeHyaTbIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETUNKA HOHU3UPYIOIINX YaCTHLL.

Onpenenenue JJIMHBI BOJIHBI JTA3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym.

HabmtoneHue nuHeuaToro crnekrpa.

HccnenoBanue criekTpa pa3peeHHOr0 aTOMapHOTo BOAOPOa U U3MepeHue noctositHHon Punbepra.

Tema 3. Dusuka amomHo20 A0pa u 71eMEHMAPHLIX YACMUY,.

Hyxnonnas moxens simpa I elizenOepra—lBanenko. 3apsia sapa. MaccoBoe uucio sapa. M3oTomsl.

PagnoakTuBHOCTB. Anbda-pacnaa. DIEKTPOHHBINA U MMO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydeHue.



3aKOH paguoaKkTHUBHOIO pacnana. PaaroakTuBHbIE W30TONBI B npupoae. CBOKWCTBA HOHU3UPYIOLIETO
u3nydyeHus. BiusHMe paguoakTUBHOCTH Ha KHMBbIE OpraHu3Mbl. EcTecTBeHHBIM (OH U3Iy4YeHHs.
Jlo3umerpusi.

DHeprust CBA3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

Snepusle peakuuu. Jlenenue u cuHre3 sjaep. SaepHsle peaktopbl. IlpoGnemsl ympaBisgeMoro
TEPMOSAEPHOIO CUHTE3a. DKOJIOTHYECKUE aCIIEKThI PA3BUTHUSA SACPHOU SHEPIrEeTHKU.

Meroasl perucTpalyy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTaIbHbIE B3aUMOJIeHCTBUSA. baproHbl, Me30HBI U JenToHsl. [IpencraBinenue o CtangapTHOM
Mozenu. KBapk-ritooHHas MOZEIb apOHOB.

®usuka 3a npenenamu CtannapTHod Mojenu. TéMHas MaTepus U TEMHAst SDHEPIHUs.

EnuncTBO (DM3nYecKoil KapTHHBI MUpA.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: JO3UMETp, Kamepa BuibcoHa, sepHbIN
peaKkTop, TEpMOSJEPHBIN peakTop, aTOMHasi 00M0a, MArHUTHO-PE30HAHCHAs TOMOTrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusiM).

HccnenoBanue pagnoakTUBHOTO (DOHA € MCTIOJIL30BAaHHEM JI03UMETPA.

W3yuenue nornoieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPU3NKH,

Oranel pa3BuTUs acTpoHoMuHu. IlpuxiiamHOoe W MHUPOBO33PEHUYECKOE 3HAUEHUE AaCTPOHOMUMU.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH TSI OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX OOBEKTOB.

Metonpl  aCTpOHOMHUYECKMX  HCCIECIOBAaHUM. CoBpeMEHHBIE  ONTUYECKUE  TEJIECKOIIBI,
panuoTenecKonsl, BHEaTMOC(hepHas aCTPOHOMHS.

Bun 3Bé3aHoro Heba. Co3Be3aust, spKue 3BE3/1bl, INIAHETHI, X BUIUMOE ABH>KEHUE.

ConneyHas cucrema.

Connue. Conneuynas aktTuBHOCTh. McTounuk sHeprun ComnHna U 3BE37.

3BE3/bl, UX OCHOBHBIE XAPAKTEPUCTUKH. /[narpamma «CIEKTpalbHbBIN KJIacC — CBETUMOCTbY. 3BE31bI
IJIAaBHOM  TOCIENOBAaTENbHOCTH. 3aBUCHMOCTh  «Macca — CBETUMOCTb» s 3BE3]  IJIaBHOM
MocJieIoBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpeMEHHbIE MPEJCTABICHUS O MPOUCXOKICHUHU U
sBosronMy CoJHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [1yTe — Hama [Nanaktuka. [Tonoxxenue u auxenue Connua B ['anaktuke. TUIBI ralakTUK.
PanuoranaxkTuku 1 kBazapbl. YEpHbIE BIPHI B s/IpaxX rajJakTHK.

Bcenennas. Pacmpenue Bcenennoil. 3axkon Xa0O06ma. Pasberanue ramaktuk. Teopust bosbiioro
B3pbIBA. PEIIMKTOBOE U3IIydeHHUE.

MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue nabniooenus.

HaGmtonenuss 3BE3gHOrOo HeOa HEBOOPY)KEHHBIM TIJIa30M C  HUCIOJb30BAHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUH JJIs1 ONpeAesieHUs MOJOXKEHUS HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOro Moymapust U sipKue 3BE31bl.

Hab6mronenus B Teneckorn JIyHbI, TUTAHET, TYMAaHHOCTEH U 3BE3HBIX CKOTUICHHH.

dusnuyeckuii mpakTuky™m, CrnocoObl H3MepeHHs (QHU3MUECKUX BEJIMYMH C HCIIOJIB30BaHHEM
aHAJIOTOBBIX U IIM(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIIBIOTEPHBIX TaTUNKOBBIX CUCTEM. AOCONIOTHBIE
Y OTHOCHUTEJIbHBIE MOTPEIIHOCTH U3MEpPEHUN pu3ndecknx BeanyuH. OLeHKa rpaHull MOrPeuIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHMI, UCCIEA0BaHUN 3aBUCUMOCTEN (PM3NYECKUX BEIMYHH, POBEPKa
NPE/UIOKEHHBIX THUMOTEe3 (BBIOOp W3 paldoT, ONMUCAaHHBIX B TEMATHYECKHUX pazjenax «Y4YeHUYeCKHi
HKCHEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM»).

O6o6mamwiiee mnoBTopeHue, OOOOIEHNE W CHUCTEMATH3AlMSA COJEPXKAHHUS Pa3CioB Kypca
«MexaHukay», «MonekynspHas (U3MKa U TEPMOAUHAMUKAY, «DIEKTpoIuHaMUKa», «KonebaHus 1 BOJIHBI»,
«OCHOBBI cIleIMaIbLHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBasg (u3MKa», «DJIEMEHTHl aCTPOHOMHUHU U
acTpo(U3UKI.



Ponb pusukm 1 acTpOHOMHUN B IKOHOMHYECKOM, TEXHOJIOTHIECKOM, COIMAIBHON U 3TUYECKOU cepax
JESTEeIbHOCTH YEJIO0BEKa, POjb U MECTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHON HayyHOW KapTUHE MHpA,
3HAYCHHUE OMNHUCATEIbHOM, CHCTEMATU3HUPYIOUIeH, OOBSCHUTENbHONM M HPOTHOCTUYECKON (yHKUIUI
¢uznveckoil Teopun, posb (HU3NIECKON TeopuHu B (HOPMUPOBAHUH MPEACTABICHUN O (PU3NYECKON KapTHHE
MHUpa, MECTO (HU3UYECKOM KapTHMHBI MHUpa B OOLIEM psJy COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
IIPEICTaBICHUN O IPUPOJE.

Ils1anupyemble pe3yibTaTbl OCBOCHHUSA Y4eOHOT0 npeaMera « Puznkay
JIMYHOCTHBIE PE3YJIBTATHI

['paxkiaHckoe BOCIIUTaHUE:!

— ¢(hOpMUPOBAHHOCTH T'PAXKIAHCKOW MO3UIMU O0YYAIOMIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 00IeCTBa;

— TpPUHATHE TPATUIHOHHBIX  OOIICYEIIOBEUECKUX TI'YMAaHHCTUYECKUX M JIEMOKPATHUYECKHX
LICHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAaX TIPaKJAHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B IIKOJIC U JIETCKO-FOHOIIECKUX OpPraHU3allusiX;

— YMEHHE B3aUMOJICHCTBOBATh C COI[MAIBHBIMH WHCTUTYTAMH B COOTBETCTBUU C WX (DYHKIHSIMHU
Y Ha3HAYCHUEM;

— FOTOBHOCTb K TYMAaHHUTAPHON U BOJIOHTEPCKOU IEATEIBHOCTH.

[TaTpuoTHyeckoe BOCIUTAHUE:

— c(OpPMHUPOBAHHOCTD POCCUHCKOM IPpa)1aHCKOW UACHTUIHOCTH, MATPUOTH3MA;

— IIEHHOCTHO€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM; AOCTHXeHHsM Poccunm B  (Qusuke
U TEXHUKE.

JlyXxOBHO-HPaBCTBEHHOE BOCIIUTAHUE!

— c(opMHUPOBaHHOCTH HPABCTBEHHOTO CO3HAHWS, STHYECKOTO TIOBENEHUS; — CIIOCOOHOCTD
OLICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI M LIEHHOCTH, B TOM YHUCIIE B JIEITEILHOCTH YIEHOTO;

— 0CO3HaHME JIMYHOT'O BKJIa/Ja B IOCTPOEHUE YCTONUNBOrO OYyIyIIEro.

DcTeTn4ecKoe BOCIUTAHUE:

— JCTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYas ICTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nyecKkoil Hayke.

TpynoBoe BocniutaHue:

— HMHTepeC K pazaudHbIM cdepaM NpodecCHOHATbHONW N1EeATENbHOCTH, B TOM YHCIE CBS3aHHBIM
Cc (u3MKOM M TEXHUKOH, yMEHHE cOBepLIaTh OCO3HAaHHBIN BBIOOp Oynymiei npodeccuu u peaan3oBbIBATH
COOCTBEHHBIC )KU3HEHHBIC TIAHBL;

— TOTOBHOCTh U CIIOCOOHOCTh K OOpa3OBaHHIO M caMOOOpa3oBaHHIO B oOiacTé (PU3MKK Ha
MPOTSKEHUH BCEH KU3HU. DKOJIOTMUECKOE BOCIIUTAHUE!

—  c(OPMHPOBAHHOCTh  JKOJOTMUYECKOW KYJIbTYPbI, OCO3HaHHE TIJI0O0AJIBHOTO XapakTepa
AKOJIOTMUYECKUX MPOOIIeM;

— IJIaHUPOBAHUE U OCYIIECTBIICHHE JCHCTBHIM B OKpYKaIOILIeH cpeie Ha OCHOBE 3HAHUs Lieien
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

— pacIIUpEHHUE OMbITAa JIEATETBHOCTH HKOJOTHUECKOW HAINpaBIEHHOCTH Ha OCHOBE HMMEIOLIMXCS
3HaHu# no usuke. [[eHHOCTH HAYyIHOTO MMO3HAHMUS:

— c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3znuecKoil HayKu;

— OCO3HaHME IIEHHOCTH HAay4YyHOW JEeATeNbHOCTH, TOTOBHOCTH B IpoIlecce H3Y4YEeHUs (QHUIUKU
OCYILIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO e TEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

B mporecce nocTuxkeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMS IMPOrpaMMbI CPEIHEro OOIIero
oOpazoBanmsi 10 (QU3MKE Yy OOy4YaIOMUXCA  COBEPIICHCTBYETCS  AMOIMOHAIBHBIA  WHTEJUICKT,
npenoiararomuil copMUpOBaHHOCTb:

— CaMOCO3HAaHHsI, BKJIIOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSTHUE, BUJIETh
HaIpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

— CcaMOpEryJIUpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBeJEHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U TPOSBIATH THOKOCTS,
OBITH OTKPBITHIM HOBOMY;



— BHYTpPEHHEW MOTHBALUM, BKIIOYAIOUIEH CTpEeMJICHME K JOCTIXKEHHMIO ILEM U  yCIHexy,
ONTHUMH3M, UHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXO/ISI U3 CBOMX BO3MOXHOCTEH;

— IMIATHUH, BKIIOYAOIIEH CTOCOOHOCTh MOHMMATh IMOIIMOHAILHOE COCTOSIHHE IPYTUX, YIUTHIBATh
€ro P OCYIIECTBICHUH OOIICHUS, CHOCOOHOCTh K COUYBCTBHIO U COTICPEIKUBAHMIO;

— COIMAJBHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JIPYTHMH
JIFOJIbMH, 3a00TUTBHCS, IPOSIBIIATH UHTEPEC U pa3perniaTh KOHMIUKTHI.

METAIIPEJMETHBIE PE3YJIbTATDI

YHuBepcaibHbIe MO3HABATEIbHbIE e CTBUS

ba3zoBble JJornueckue aAeMcTBUA:

—  CaMOCTOSATEIBLHO (OPMYIMPOBATh M  aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

— ONpeAcssATh LENH JESITeJIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUU HUX JOCTUKCHUS;
BBISIBJIATh 3aKOHOMEPHOCTHU U MIPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX;

— pa3pabarpiBaTh IUIAH PEIIEHUS MPOOJIEMBI C YYETOM aHajln3a MMEIONIUXCS MaTepUalbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTUBHI B JICSITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LM, OLIEHUBATH

PHUCKH MOCTEACTBUMN JAESTEIHHOCTH,
—  KOODAMHHUPOBATH | BBIIOJHATH  pabOTy B YCIOBHUSIX  PEAIbHOTO,  BHUPTYAIbHOTO
1 KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHS;
— pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.
Bba3oBble uccienoBaTebCKHe A€l CTBUA:
— BIIQIETh HAYYHOUN TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMHU U METOAaMH (pU3NUECKON HAYKH;
— BIIQJICTh HaBBIKAMHU yUEOHO-UCCIICIOBATEILCKON M MTPOCKTHOM EATEIHHOCTH B 00JIacTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHUs 3ajad

(U3HYECKOTO COCPKAHUS, IPUMEHEHHUIO PAa3INIHBIX METO/IOB MTO3HAHWS;

— BIJAJIETh BUJAMHU JCATEIBHOCTH [0 TMOJYYEHHUIO HOBOIO 3HAaHMS, €ro HHTEpIpeTaluH,
MPeoOpPa30BaHUIO U TIPUMECHECHUIO B PA3IUYHBIX YUCOHBIX CHUTYAIUSIX, B TOM YHCIIC IIPU CO3JIaHUN YICOHBIX
MIPOEKTOB B 001acT (PU3MKU;

— BBIBIIATh IPUYMHHO-CJICJICTBEHHBIC CBS3U U aKTyaJIM3UPOBATH 3aJ]ladyy, BBIIBUTATh TUIOTE3Yy €&
peuieHusi, HaxXOOUTh AapPryMEHThl JJIA JOKAa3aTelbCTBA CBOMX YTBEPXKACHUHM, 3aJaBaTh MapaMeTpbl
Y KPUTEPUU PEIICHUS,

— aHaJU3MPOBATh MOJYYEHHBIE B XOJ€ PEHICHUS 3a7aud Pe3yJbTaTbl, KPUTUUECKH OLEHUBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

— CTaBUTh U (HOpPMYITHpPOBaTH COOCTBEHHBIE 33/la4yll B OOpa3OBaTENbHOW JAEATEIbHOCTH, B TOM
YHUCJIE IPU U3YYEHUU (HU3UKY;

— JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

— YMETb MEePEHOCHUTH 3HAHUA MO0 (PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HENEATEIbHOCTH; — YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTei;

— BBIJIBUTaTh HOBBIC UJIEH, MpEJIaraTh OPUTHHAIBHBIC TOAXO/Abl M PEIICHUS; CTABUTH MPOOIEMbI
Y 3a/1a4yy, JIONYCKAaOIINE albTE€PHATUBHBIE PEILICHUS

Pabora ¢ undopmanmeii:

— BJIaJIETh HABBIKAMU TMOJIy4YeHUs HHPOpMAIHH PU3NIECKOTO COMIEPIKAHUS U3 UCTOYHUKOB Pa3HBIX
THTIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh IMOWCK, aHAIN3, CHCTEMATHU3AIMI0 U MHTEPIpETani0 nHpopmamn
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHUS;

— OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

— HCTOJB30BaTh CPENCTBA HMH(DOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTHH B peEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHHU3AIMOHHBIX 3a7a4 C COOIOJICHUEM TpeOOBaHUN I)PTOHOMHUKH,
TEXHUKH O€30MacCHOCTH, THUTHEHBI, PECypcOoCOEpeEHUsl, TMPABOBBIX M ITUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 06€30MMacCHOCTH;

— CcO3/1aBaTh TEKCThI (DU3MYECKOTO COJIEPKaHUs B Pa3IMUHBIX (opMaTax ¢ yuéTOM Ha3HAuCHUS
nH(pOpMaIUU U 1IEJIEBOI ayTUTOPHUH, BIOMpasi ONTUMAIIbHYIO (POPMY MPEICTABICHUS U BU3YATU3alUH

YHuBepcaibHble KOMMYHUKATHBHBIE /1€l CTBUSA

O0menue:

— OCYHICCTBIISITH OOIIEHUE HA YpOKax (U3UKHA U BO BHEYPOUHOU JIEATEILHOCTH;

— pacmo3HaBaTh MPEANOCHITKYA KOH(MIUKTHBIX CUTYAIlMd U CMATYATh KOH(IUKTHI,



— Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEIICTB

CoBMecTHAasl 1eATEIbHOCTD:

— TIOHMMAaTh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAHJHOW W MHIMBHIYaJbHOH paboTHI;
BbIOMpPATh TEMaTUKy MU METOJIbl COBMECTHBIX JEHCTBMM C Y4YETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

— IPUHHUMATH LIEJIM COBMECTHOU AEATEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH NECHUCTBUSA I10
€€ JOCTWKECHMIO: COCTaBIATh IUIAH JEUCTBUHM, DPACHPENEIATh POJA C Y4ETOM MHEHHUHM YYaCTHUKOB,
00CyX1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

— OLICHMBATh KaY€CTBO CBOETO BKJIAJIa U KaXKJIOT'0 y4aCTHUKA

KOMaH/Ibl B OOIIMI pe3ysIbTaT 110 pa3pabOTaHHbIM KPUTEPUSIM;

— IpemylaraTb HOBBIE IIPOEKTHI, OLEHUBATH MACU C IIO3ULHMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

— OCYILIECTBIATh IIO3UTUBHOE CTPATErMYECKOE IOBEIACHUE B DPA3JIMYHBIX CUTYyalUsAX, IPOSBILTH
TBOPYECTBO U BOOOpa)keHUE, ObITh MHUIIMATUBHBIM

YHuBepcanbHbIe peryJaTHBHBIE 1eHCTBUSA

Camoopranuszaums:

—  CaMOCTOSITENIbHO ~ OCYILIECTBIISATH ~ TO3HABATENBbHYIO  JCATEIBHOCTH B 00JacTh  (U3UKH
U aCTPOHOMUHU, BBISABIISITH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

— CaMOCTOSTENIBHO COCTaBJIATh IUIAH pPEUICHUS pacy€THBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITTOJIHEHUSI NPAKTUUECKOW paboThl ¢ Y4ETOM HMEIOIIUXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MPENOYTEHUM;

— JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

— paclupsTh paMKU y4eOHOTOo IpeIMeTa Ha OCHOBE JIMUHBIX MIPEAIIOUYTEHUMN;

— JienIaTh OCO3HAHHBII BBIOOD, apIyMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILCHUE;

— OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

— cnoco0cTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIMPOKOH HPYyIUIMH B 00JacTH (PU3MKH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBI YPOBEHb

CaMOKOHTpPOJIb:

— J1aBaThb OILIGHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YyIbTATOB LETAM;

— BIJIaJIeTh HABbIKAMU IIO3HABATEJIbHON pediieKcHHM KaK OCO3HAHMsI COBEPIIAEMbIX JEHCTBUI
U MBICIUTENbHBIX MPOLECCOB, MX PE3yIbTaTOB M OCHOBAHMH; HCHOJIB30BATH MPHUEMBI pediaekcuu At
OLIEHKH CUTYyalluH, BEIOOpa BEPHOIO PELLICHUS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIpunsTHe ceds1 M APYyrux:

— NPUHUMATH ceOs, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

— DIpPUHUMATh MOTHUBBI W apryMEHTBhl JAPYTMX I[PH AHAINA3E pPE3YJbTATOB JEATEIBHOCTH; —
MIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKH.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 Knacce TpeqMETHBIE pe3ylbTaThl Ha YrIIyOJEHHOM YPOBHE JOJDKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHU:

. MOHUMATh POJb (PU3UKK B SKOHOMHYECKOMN, TEXHOJOTUYECKON, SKOJIOTUYECKON, COITMAIbHON
M OTHUYECKOH cdepax NesTeTbHOCTH YelIOBeKa, POjb U MeCcTO (M3WKH B COBPEMEHHON HaydyHOW KapTHHE
MHUpa, 3HAUEHHE OMMCATENIbHOW, CHCTEMAaTU3MPYIOLIEH, OOBSICHUTENbHOM W MPOTHOCTUYECKON (yHKIHIt
(bu3NIEeCKOil TEOPUHN — MEXaHUKH, MOJIEKYIISIPHON (PM3UKHM W TEPMOAMHAMUKH, POJIbh (PU3MYECKON TEOPUH B
(dbopMHpOBaHUH MPEACTABICHUH O (PU3NIECKON KapTHHE MUPA;

o pa3nuyath YCIOBHS NPUMEHHMOCTH Mojeneld (DM3MYeCKHX TeN M IPOIECCOB (SBICHUH):
MHEepLHagbHas CcUCTeMa OTcuéra, aOCONIIOTHO TBEPIOE TENo, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE
IBUKEHHE, CBOOOMHOE MajeHue, abCONIOTHO yrpyras naedopMalius, aOCOMOTHO YHpPyroe U abCOIIOTHO
HEYIPYroe CTOJIKHOBEHUS, MOJIETH ra3a, KUAKOCTU U TBEPAOTO (KPUCTAIIIMYECKOI0) Tea, UAealbHbIi Ta3,
TOUYCYHBIN 3apsi/i, OAHOPOAHOE HIEKTPHUECKOE MOJIE;



o pa3nuyarh ycnoBHs (TpaHHIIbI, 00JACTH) MPUMEHHUMOCTH (DPU3MYECKHX 3aKOHOB, MOHHUMATh
BCeoOIni XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPaHMUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

. aHAJIM3UPOBATh U OOBSICHATH MEXAaHMYECKHE IPOLECChl M SBJIECHUS, UCIOJIb3Yys OCHOBHbBIE
MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXAHWYECKOTO IBHKEHHS, (HOPMYJbl KMHEMAaTUKU
PaBHOYCKOPEHHOTO JABIDKEHHs, NpeoOpa3oBanHust [amunes [UIs CKOpPOCTH M TEPEMENICHHs, 3aKOHBI
HproToHa, mpuHIMI OTHOCHUTENBHOCTH ['aynmies, 3aKOH BCEMHPHOrO TATOTECHMS, 3aKOHBI COXPAHEHUS
HUMITYJIbCA U MEXAHUYECKOW 3HEPIUHU, CBSI3b paOOTHI CHJIbI C HU3MEHEHUEM MEXAHUYECKOW HEPIUHU, YCIOBUS
paBHOBecHsI TBEPIOrO Teia), IPU STOM HCIOJIb30BaTh MAaTEMAaTHUECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTb
YCIIOBHS MIPUMEHUMOCTH (DU3MYECKHX 3aKOHOB: MpeoOpa3oBaHuil ['amuies, BTOPOro M TPETHETO 3aKOHOB
HeroToHa, 3aKOHOB COXpaHEHUsI UMITYJIbCAa U MEXAaHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTECHHS;

. aHAJTM3UPOBATh M OOBACHATH TEIUIOBBIE IPOLECCHl M SBJICHUS, HCIONb3YS OCHOBHBIC
nonoxeanss MKT 1 3ak0HBI MOJNIEKYIISIPHON (PU3UKH U TEPMOJMHAMHUKH (CBSI3b JABJICHUS MJICAIBHOTO Tra3a
CO CpEeIHEN KUHETUYECKON SHEpPrueil TEeIJIOBOrO JBM)KEHHMS W KOHLEHTpauued ero MOJEKYN, CBS3b
TEMIIEPATYpPbl BEILIECTBA CO CPEIHENH KUHETHUYECKON SHEprueil TEIuIoBOTO IBMKEHMSI €ro YacTHILl, CBS3b
JABJICHUSl MJICAJbHOIO ra3a C KOHLEHTpPAalUMEW MOJIEKYJ M €ro TeMmIepaTypoil, ypaBHeHue MeHpaeneeBa—
Knaneiipona, nepBblif 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHMsI SHEPrUHM B TEIUIOBBIX Mpolieccax), Ipu
3TOM HCIOJIb30BaTh MATEMAaTUUYECKOE BHIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBHS IPUMEHUMOCTH YPaBHEHUS
MenneneeBa—Kianenpona;

. aHAIIM3UPOBATh U OOBSICHATH DJIEKTPUUECKUE SIBJICHUSI, HCIOIb3YsI OCHOBHBIE MOJIOKEHUS U
3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPAaHEHUs JIEKTPUYECKOTrOo 3apsAja, 3akoH KyloHa, MOTEeHIIMAaIbHOCTD
3JEKTPOCTATUYECKOTO MOJIs], IPUHLHUI CYNEPIIO3UIINHN SJEKTPUUYECKUX TOJIEH, IPU 3TOM yKa3bIBasi YCIOBHS
IPUMEHUMOCTH 3akoHa KyioHa, a Takke NpakTHYeCKHU Ba)kKHblE COOTHOLIEHMs: 3akoHbl OMa 1js ydacTka
LENH U JUIs 3aMKHYTOH 3JIeKTpru4ecKoi enu, 3akon J[xoymns—Jlenna, npasuina Kupxroda, 3akons dapanes
JUISL BJIEKTPOIIH3A);

o ONUCHIBaTh (U3NYECKHE MPOIECCHl M SBJICHUS, HCIOJb3YS BEIWYHHBL: IepEeMEIICHHE,
CKOPOCTb, YCKOPEHHME, UMIIYJIbC T€Ja M CHUCTEMbl TEl, CUjJa, MOMEHT CHWJbl, JABJICHHE, MOTECHUUAIbHAsA
SHEPrusi, KNHEeTHYECKasi SHEPTUs, MEXaHUuecKas dHeprus, padoTa CUiIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHJIa TSDKECTH, CUJla YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPIHsl B3aUMOACHCTBUS Tena ¢ 3eMiIEi BOIU3H
e€ TOBEPXHOCTH, OHEprus ymnpyroil naepopmanuu MNpyKUHBL, KOJIMYECTBO TEIMJIOTHI, aOCOJIOTHAs
Temreparypa Tena, paboTa B TEPMOAMHAMHKE, BHYTPEHHSS SHEPIus HIEaJbHOIO OJIHOATOMHOIO rasa,
paboTa HMIEaTbHOTO Ta3a, OTHOCHTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wiueanbsHOTO TEMIOBOTO JBUTATENS,
NEKTPUYECKOE TI0JIE, HAIPSYKEHHOCTD JIEKTPUUECKOTO IOJIs, HANPSHKEHHOCTD MOJII TOYEUHOTO 3apsaia WK
3apsOKEHHOTO IIapa B BaKyyMe€ M B JIMAJIEKTPUKE, IMOTEHLIMAT 3JEKTPOCTATHUYECKOro IMOJIs, Pa3HOCTb
MIOTEHILIMAJIOB, 3JIEKTPOJBIKYIIAs CUJa, CHJIa TOKA, HANPSIKEHHUE, MOLTHOCTh TOKA, dJIEKTpUUECKas EMKOCTb
IUIOCKOTO KOHJIEHCATOpa, COMNPOTHBIEHHWE YydacTKa LENU C MOCHeA0BaTeNbHBIM M MapauleIbHbIM
COEMHEHUEM PE3UCTOPOB, SHEPTUS NIEKTPUUECKOTO MOJII KOHAECHCATOPA;

o OOBSACHATH OCOOEHHOCTH MNPOTEKaHUS (PU3MUECKUX SIBICHUN: MEXaHWYECKOE JIBH)KEHUE,
TEIUIOBOE JBMKEHHE YacTHIl BEIIECTBA, TEIJIOBOE paBHOBECHE, OpOYHOBCKOE IBMXKEHHE, AUPPy3us,
UCIIApEHUE, KUIEHME M KOHACHCALlMd, IUIABJICHHE M KpUCTAJUIM3allus, HAIlPaBJIEHHOCTb TEIUIONEpEayu,
ANEKTpU3ALUS TeN, SKBUITOTEHIIMAILHOCTD MOBEPXHOCTHU 3apsKEHHOTO TIPOBOIHUKA;

o MPOBOJIUTH HCCIEOBAHNUE 3aBUCUMOCTH OJHOM (DU3MYECKON BEIMYMHBI OT JApPYrod ¢
HCTOJIb30BAHUEM MPSIMBIX W3MEPEHUH, MPU ATOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAThI
MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUYECKUX BEJIIMYMH B BHJE TPaUKOB C YIETOM aOCOMIOTHBIX MOTPEIIHOCTEN
M3MEpPEHUH, IeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMS;

o MIPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, IIPU ITOM BBIOUPATh ONTUMAIIbHBIN
METOJI W3MEpEHUs, OLIEHWBATh aOCOJIOTHBIE M OTHOCHUTENBHBIE TOTIPEHIHOCTH MPSIMBIX M KOCBEHHBIX
U3MEPEHMU;

o MPOBOAUTH OMBITHl MO MPOBEPKE MPEITIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH 3KCIEPHUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH IOJIyYEHHBIE pEe3yNbTaThl U JIENaTh BBIBOJ O
CTaTyce NMpeAJI0KEHHOM TMIIOTE3BI;

. coOmro1aTh NMpaBuiia 6€301acHOTO TPyAa MPU MPOBEACHUHU UCCIICIOBAHUA B paMKaX Y4eOHOTO
SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON IEATEIbHOCTH C UCIOIb30BaHHEM
M3MEPUTENBbHBIX YCTPOMCTB U 1JAOOPaTOPHOTO 00OPYAOBaHUS;

) pemarh pacu€THbIC 3a7a9M C SIBHO 33JIaHHOW W HESBHO 3aJIaHHON (hM3MYECKOW MOJIENbIO: Ha
OCHOBAaHHMHM aHAJIM3a YCJIOBHS OOOCHOBBIBATH BHIOOpP (PU3MYECKOW MOEIH, OTBEYANONICH TpeOOBaHHUSIM



3ajjauu, MPUMEHATh (POPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYyJaThl (PU3MYECKHX TEOpUi IpH
WCIIOJIb30BAHUM MAaTEMaTUYECKUX METOAOB pEIICHMS 3a/ad, IPOBOJUTH pacyéTbl HA OCHOBAHUH
MMEIOIIMXCA JAaHHBIX, AHAIM3UPOBATh pPE3YNbTaTbl M KOPPEKTUPOBATH METOJBI PEIICHHUS C Y4ETOM
MTOJIyYEHHBIX PE3YJIbTATOB;

° pelaTh Ka4eCTBEHHbIE 33/1a4H, TPeOyIole MPUMEHEHUS 3HaHUI U3 Pa3HbIX pa3ielioB Kypca
(bH3PIKPI, a TaK)KC MHTCIrpaluu 3HAHUH W3 Apyrux npeaMEeToB CCTCCTBCHHO-HAYYHOI'O IHUKJIA: BBICTPAUBATH
JIOTUYECKYIO0 IIETIOYKY PACCYKIIEHUH C OMOpOil Ha M3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHE
SIBJICHUS,

. UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMUS Ji1 OOBSICHEHHS OCHOBHBIX NPUHIUIOB pPabOTHI
U3MEPUTENIbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

] NPUBOANUTH TMPHUMEPH BKJIAJAa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAYKH{, B 00BSCHEHHE POIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

. aHAJIM3UPOBATh U OIICHUBATH IOCIIEJCTBUSL OBITOBOM M IMPOM3BOACTBEHHOH NEATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (QU3MYECKUMH TMPOLeCCaMH, C TO3WIMKA JKOJIOTUYECKOW Oe30MacHOCTH,
MPEACTABJICHUI O pallMOHAJIBHOM MPUPOJIONOJIb30BAHUH, A TAKKE Pa3yMHOM MCIOJIb30BaHUU JAOCTHUKEHUN
HAYKW ¥ TEXHOJOTHH /IS TATbHEHIIIETO pa3BUTHS YE€JI0BEYECKOTO OOIIECTBA;

. MPUMEHSTh pa3iNyHble CHOCOObl paboThl ¢ MHpOpManued (U3NYECKOro COIEp:KaHUs C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIIOJIB30BaTh COBPEMEHHbBIC
WHGOPMAIIMOHHBIE TEXHOJIOTUM JUIsl TOMCKAa, NEepepadOTKM W TPEAbSBICHHS Y4YeOHOH M HaydHO-
MOMYJSIpHOM  MH(pOpMallMK, CTPYKTYpUPOBAHUSA M HMHTEpHpeTalud HWH(OpMaluU, TMOJY4eHHOH U3
Pa3IMYHBIX HMCTOYHHKOB, KPUTHUECKH aHATU3UPOBATh TOIy4aeMyl0 HH(POPMALUI0 W OICHHWBATh €&
JIOCTOBEPHOCTH KaK HAa OCHOBE MMEIOIIMXCS 3HAHUH, TaK U HA OCHOBE aHaJN3a UCTOYHUKA WH(OPMAIIUU;

. IIPOSABJIATH OPTaHMU3ALMOHHBIE U TIO3HABATEIbHbIE YMEHUS CAMOCTOATEILHOTO IPUOOPETEHUS
HOBBIX 3HAHUI B MPOLIECCE BHIMOIHEHUSI IPOEKTHBIX U YUEOHO-UCCIIEI0BATENbCKUX PadoT;
. pa0oTaTh B IpylIe C UCHOJHEHHWEM pa3IMYHBIX COLUAIBHBIX POJIEH, IIAHUPOBAaTh pPaboTy

TPYIIIBI, PAIMOHAIBHO PACHPEACIATh JCSITEIBbHOCTh B HECTAHIAPTHBIX CUTYAIIMsX, aJCKBAaTHO OLICHUBAThH
BKJIAJ] KQXKJIOTO M3 YYaCTHUKOB TPYIIBI B PEIICHNE pacCMaTPUBACMON TIPOOIIEMBI,

o MPOSBIISATH MOTHBAIMIO K Oyaymiel nmpodeccuoHANbHON JeSTENbHOCTH MO CHEIHAIBHOCTIM
(U3UKO-TEXHUYECKOTO MPOUIIS.

11 xnacc

K xonny obOyuenuss B 11 Knacce npeIMETHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
OTpaxkaTb c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHUI:

o MOHUMAaTh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJOIMUECKOW, COLMANbHON M ITHUYECKOU
cepax JeATEIBHOCTH 4YeNOBEeKa, pOlb U MECTO (U3UKM B COBPEMEHHOW HAy4yHOH KapTHUHE pOJb
aCTPOHOMHUHU B TNPAKTUYECKOW AESITETbHOCTH 4YEJIOBEKa M JalbHEHIIEM Hay4YHO-TEXHHYECKOM Da3BUTHH,
3HAYeHHWE OMNHUCATEeIbHOM, CHCTEMAaTU3UPYIOUIeH, OOBACHUTENbHON M MPOTHOCTHYECKOW (QyHKIMIt
¢bu3nyeckoil TeOpuH — 3IEKTPOJUHAMHKH, CHEIMATIbHOM TEOPUHM OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3UKH,
poib (uznyeckord TeopuH B (POPMHUPOBAHUM TNPEACTABICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢bu3nyecKkoil KapTHHBI MUpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAyUYHBIX IPEACTaBICHUN O
IIPUPOJIE;

o pasnuyath YCJIOBUS NPUMEHUMOCTH Mofened (u3nueckux Tea U IMPOLEcCOB (SIBICHUMN):
OJIHOPOJ/IHOE DJIEKTPUYECKOE U OJJHOPOIHOE MarHUTHOE IO0JIsL, FTapMOHHYECKHE KojeOaHus, MaTeMaTUYeCKui
MasiTHUK, UACATbHBIN MPYKUHHBIA MasTHUK, TAPMOHUUYECKUE BOJIHBI, UICAIbHBIN KoleOaTelbHbI KOHTYP,
TOHKasl JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si/jpa U KBAaHTOBOM MOJIENIN CBETA,

L4 pa3jiniaTtb yCJIOBUA (FpaHI/ILU:I, O6HaCTI/I) NPpUMCHUMOCTH (bI/IBI/ILIeCKI/IX 3aKOHOB, IIOHUMAThb
BCCO6LLII/II>'I XapaKkTep (I)YH,I[aMCHTaHLHLIX 3aKOHOB U OI'PaHUYCHHOCTH UCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;
L4 AHAJIIU3UPOBATH U OOBACHATH QJICKTPOMArHMTHBIC ITPOLECCHI U SABJICHUA, UCITIOJIb3Ys OCHOBHBIC

MIOJIOKEHHS U 3aKOHBI AIEKTPOJMHAMUKHU U CIELUAIBbHON TEOPUM OTHOCUTEIBHOCTU (3aKOH COXpaHEHHMs
NEKTPUYECKOrO 3apsja, cuina Ammepa, cuna JIopeHma, 3aKOH JIEKTPOMATHUTHOW WHAYKLHH, NPAaBUIO
Jlenna, csa3p O/IC caMOMHIYKIIMK B 3JIEMEHTE JIEKTPUUECKOM LIENMHM CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIAThI CTICIIHAIBHOW TEOPUH OTHOCUTEIBPHOCTH DWHINTEHHA);



o aHAIM3UPOBATh M OOBSCHATH KBAHTOBBIC MPOLIECCHI U SIBICHUS, HCIIONB3Ys MOJIOKCHUS
KBaHTOBOM (m3uku (ypaBHeHHe OJifHIITeHHa i (QoTodddekra, mepBelii U BTOpoil moctyinarsl bopa,
MIPUHIIMIT COOTHOIICHUS HeomnpenenéHnocren ['eiizendepra, 3aKkoHbl COXpaHEHHs! 3apsiIOBOTO U MacCOBOIO
YHCeN U DHEPTUH B SJIEPHBIX PEaKIHIX, 3aKOH PaJHOAKTUBHOIO pacnaia);

o OMMUCHIBATh (PU3MUECKHE NPOLECChl U SBJICHUS, HCIOJB3YS BEIUYMHBI: HANPSKEHHOCTh
ANEKTPUYECKOTO OIS, MOTEHIIUAJ ANEKTPOCTATUYECKOTO OIS, Pa3HOCTh MOTEHIIHAIIOB, AIEKTPOABIIKYILAS
CHJIa, MHAYKIUS MarHUTHOTO TIOJIsl, MATHUTHBIA MOTOK, cHila AMIiepa, HHAYKTUBHOCTD, JEKTPOIBUKYIIAs
CHJIa CAMOMHIYKIIMH, SHEPTUSI MArHUTHOT'O MOJIS IPOBOJHUKA C TOKOM, PEISITUBUCTCKUI UMITYJIbC, MTOJIHAS
SHEPIHUs, YHEPIUs MOKOsI CBOOOAHON YaCTHIIBI, SJHEPTUS U UMIYIbC (POTOHA, MACCOBOE YHCIIO U 3aps sapa,
SHEPTHs CBS3U A1Pa;

. OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (DPU3UYECKUX SIBJICHUMN: JIEKTPOMArHUTHAS MHIYKIIHS,
CaMOMHJIYKIIHsI, PE30HAHC, HHTep(PEPEHIUS BOIH, TU(PPAKLUs, TUCIEPCHs, TOJIHOC BHYTPEHHEE OTPasKEeHHE,
dotoanekrpuuecknii dpdext (pororddexr), ampda- m Oera-pacmaapl sAAEp, TamMMa-H3IydeHHE SIED,
(bu3nvecKre MPUHIMIIBI CIEKTPATBHOTO aHAIN3a U pabOTHI J1a3epa;

o OTIpeENATh HAMPaBICHUE UHIYKIIMM MAarHUTHOT'O IOJISI IPOBOJHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl JlopeHna;

o CTPOUTH U300pakeHHe, CO37]aBaeMOE IIOCKUM 3€pKajioM, TOHKOHM JMH30U, U PAaCCUUTHIBATH
€ro XapakTepPUCTUKH;

o MPUMEHSITH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TTOHITHS, TEOPUH U 3aKOHBI IS aHAIH3a
u  OOBSICHEHUS (U3WYECKHX TMPOIECCOB, TMPOUCXOISAIMX B 3BE3MAX, B 3BE3AHBIX CHUCTEMax, B
MeEXKTaJaKTHYeCKON Cpefie; ABMKEeHUS HeOECHBIX Tel, ABOMOLNHY 3BE31 U BeeneHHol;

o MIPOBOJIUTH MCCIIEJIOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYHH C UCIIOIB30BAaHUEM IMPSIMBIX
M3MEPEHUH, P 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYCHHOH 3aBUCUMOCTH
(bu3MYECKUX BEIUYUH B BUJE TPapUKOB C y4ETOM aOCOTIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1eJaTh BBIBOIBI
0 pe3yJIbTaTaM MCCIICIOBaHUS;

o MIPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIHYUH, IPU STOM BHIOMPATH ONITUMAIbHBIN
METOJl M3MEpEeHMs], OLIEHMBATh AaOCOJIOTHBIE M OTHOCHTEJbHBIE IOTPEIIHOCTH NPSAMBIX M KOCBEHHBIX
U3MEPEHMUI;

. IIPOBOJIUTH OIBITHI MO TPOBEPKE MPEUIOKEHHON THIOTE3bl: IJIAHUPOBATh SKCIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBFHYIO YCTAaHOBKY, aHAJIU3WPOBATh MOJIYYEHHBIE PE3YyJbTaThl M JeNaTh BBIBOJ O
CTaTyce MPeI0KEHHON THIIOTE3bI;

o OTHCHIBATh METOABI OMYyYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

. co0uro1aTh MpaBuia 6€30MacHOro Tpy/ia NP MPOBEJCHUN UCCIIEI0BaHUN B paMKax yueOHOro
HKCIIEPUMEHTA, MTPAKTUKYMa M YU4eOHO-HCCIIEeI0BATEIBCKON U MPOEKTHOW JIEATETLHOCTH C UCIOJIh30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOr0 00OPYAOBaHUS;

o pemaTh pacy€THBIEC 3a7auy C SIBHO 33JaHHOW M HESBHO 33aJaHHOHN (pU3MuecKod MOAETbIO: Ha
OCHOBAaHWW aHAIM3a YCJIOBUS BHIOMpAaTh (U3UYECKHE MOJENH, OTBEYaloNne TpeOOBaHUSAM 3aaud,
MPUMEHSITh (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYNAThl (PU3UUYECKUX TEOPHUI MPH HCIOJIb30BAHUN
MaTeMaTHYECKUX METOJIOB DPEHICHHs 3a/ad, MPOBOJUTH PACYEThl Ha OCHOBAaHUHM HMMEIONIUXCS TaHHBIX,
aHAIIM3UPOBATH PE3YNbTATHl U KOPPEKTUPOBATH METOIbI PEIICHUS C YUETOM MOTYYCHHBIX PE3YIbTaTOB;

o pelmaTh KaueCTBEHHbIE 3a/1a4H, TPEOYIoIie MPUMEHEHHUS 3HAaHUI M3 Pa3HBIX pa3ielioB Kypca
GU3MKH, a TaKKe WHTETPAUY 3HAHWHA W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA: BHICTPAUBAThH
JIOTHUYECKYIO IIETIOYKY PACCYXKACHUH C OMOpPOM Ha M3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (HU3UUECKUE
SIBIICHUS;

o UCIOJb30BAaTh TEOPETHYECKHE 3HAHUSA JUIsI OOBSICHEHUS OCHOBHBIX NPHUHIMIIOB pPaOOTHI
M3MEPUTENBbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB,;

o MPUBOANTH TPHMEPHI BKIIAJa POCCHHCKUX M 3apyOeKHBIX YYEHBIX-(QU3UKOB B pa3BUTHE
HAyKH{, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUAPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

o aHAJM3UPOBATh M OLEHUBATH TMOCJIEACTBUS OBITOBOW M TNPOU3BOACTBEHHOW NEATEIBHOCTH
YelOBeKa, CBSI3aHHOW C (QU3MYECKUMH TMPOLeCCaMH, C TO3HIHMHA JKOJIOTUYECKOW Oe30MacHOCTH,
MPEJICTAaBICHUM O pPallMOHATLHOM MPUPOOIOIB30BAHUN, A TAKXKE PA3yMHOM HCIOJIb30BAaHUU JAOCTH)KEHUN
HAYK{ ¥ TEXHOJIOTUHN /IS TAIbHEHIIIEro pa3BUTHUS YEIOBEUYECKOT0 00IIeCTBa;

. MPUMEHATHh Pa3IMyHbIe CIOCOOBI paboThl ¢ WHMOpMaluend (HU3UIECKOTO CONEpKaHUs C
UCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH, MPU 3TOM HCIOJIb30BAaTh COBPEMEHHBIC



MH(POPMAIIMOHHbIE TEXHOJIOTUH JUIsl TOMCKa, NEepepadOTKM W TPEAbSBICHUA YUeOHOM M HAy4dHO-
HONYJSAPHOM MH(OpPMaLUyU, CTPYKTYpUPOBaHHMA W HUHTEpHpeTanud WHGOpMAlMK, IOJYyYEeHHOM W3
Pa3NIUYHBIX MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJy4aeMyl0 HWHGOpPMAlMI0O M OLEHHUBATH €&
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIM3a UCTOYHHMKA UH(OpMALIUH;

. MPOSIBJISITh OPraHU3aIMOHHbBIE U MTO3HABATEIbHBIE YMEHHS CAMOCTOSTEILHOTO IPHOOPETEHHUS
HOBBIX 3HAaHUI B ITpOIeCcCe BHITOIHEHHS MPOEKTHBIX U y4eOHO-UCCIIET0BATEIBCKUX PadoT;
. paboTaTh B IpyHIe ¢ MCHOJHEHUEM PA3IUYHBIX COLIMAJIBHBIX POJIEH, MIIAHUPOBATH paboTy

TPYIIIBI, PAIMOHAIBHO PACHPEACISATh JCSITEIBbHOCTh B HECTAHIAPTHBIX CUTYAIHSX, aJCKBAaTHO OIICHUBAThH
BKJIJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIEI B PEIICHHE PACCMATPUBAEMO MTPOOIIEMEI;

o MPOSIBJISITH MOTHBALIMIO K Oyaymiei npodecCHOHAIbHOW NeSTETbHOCTH M0 CIIEIUATBHOCTIM
(hUBUKO-TEXHHUUECKOTO MPODHUIISL.

TEMATHYECKOE IINTAHUPOBAHHUE

Nen/n | HammenoBanue y4eGHbIX pa3ie/ioB | KoimuecrBo yacos
10 KJIACC
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI ITIPUPO/JIbI
1.1 | Hayunslii MeTO MO3HAHUS TPUPOJIBI ‘ 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10
2.2 JluHamuka 10
2.3 Cratuka TBEpOTO Tena 5
2.4 3aKOHbI COXPAHEHHUS] B MEXAHUKE 10
2.1 Kunemartuka 10
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOPHH 15
3.2 Tepmonunamuka. TerioBbie MalTMHBI 20
3.3 ArperatHble cocTosiHUs BemecTBa. Da30BbIe MEPEX0JIbl 14
Paznen 4. QJIEKTPOJAMHAMUKA
4.1 DNEeKTPUYECKOE T0JIe 24
4.2 IToCTOSIHHBIN 2IEKTPUYECKUI TOK 24
4.3 Toku B pa3nnuHBIX cpenax 6
4.1 DJIEKTPUYECKOE T0JIe 24
Paznea 5. PU3HUYECKHAN MPAKTHUKYM
5.1 Dusnyeckuil NPakTUKYM 5.1
PezepBHOe Bpemst 10
NTOI'O 170
11 KJIACC
Paznen 1. QJIEKTPOJAMHAMUKA
1.1 MarsauTtHoe nose 14
1.2 DneKTpOMarHuTHas UHAYKIHS 13
Paznen 2. KOJIEBAHHWS U BOJIHBI
2.1 MexaHnueckue KojaeOaHus 10
2.2 DeKTpOMarHuTHbIE KoJieOaHus 15
2.3 MexaHu4YeCcKne U 3JEKTPOMarHUTHBIE BOJIHBI 10
2.4 OnTHka 25
Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH
3.1 | Ocross CTO IE
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBON AyaJIn3m 15
4.2 ®usnka aTomMa 5
4.3 @Pu3KKa aTOMHOIO sIIpa U MJIEMEHTAPHBIX YaCTHUIL 3)
Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
5.1 ‘ DJIeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU ‘ 12




Pasnen 6. PU3MYECKHUI IPAKTUKYM |

6.1 | dusnyecknii mpaKTHKYM | 16 \
Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE
7.1 CucremaTu3aius 1 0000IIeHUE TPEIMETHOTO 15

COJIEp>KAaHUS U OIbITa JEATEIbHOCTH, IPUOOPETEHHOTO
npu u3ydeHnn Kypca ¢usuku 10 — 11 kiaccoB
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 170

JeATeIbHOCTDb YUYUTEJIA C Y4eTOM padoueil mporpaMMbl BOCIIMTAHMS:

YCTaHABIMBATh  JOBEPUTCIBHBIX  OTHOUICHHA MEXIy OOYYarOIIMMHCS,  CIIOCOOCTBYIOIIHUX
MO3UTUBHOMY BOCHPHUATHIO OOydalomUMUCS TpeOoBaHUII M MPOCKO MeJarornyeckoro paboTHHKA,
MPUBJICYCHUIO WX BHUMaHUs K 0OCy)KJZaeMod Ha ypoke MH(OpMaIlM{, aKTUBH3AIMM WX MO3HABATEILHOU
NeSITeNIbHOCTH;

noOyX/IeHHe OOydJaroIuXcst COONIOAAaTh Ha YpPOKe OOMICTIPUHSATHIC HOPMBI IOBEICHUS, MpaBUiIa
OOIIeHHSI CO CTapUIMMU (IIE€IarorHueCKUMH pabOTHUKAMH) U CBEPCTHHKaMH (0OyYaroIIMMHUCS), IPUHIIUIIBI
y4eOHOM TUCIUIUIMHBI U CaMOOpPTaHU3aInH;

MPUBIICUCHNE BHUMaHUs OOydYalolUXcs K IIEHHOCTHOMY acHeKTy M3y4aeMbIX Ha YpOKax sIBICHH,
opraHm3ainus ux padoThl C MOJTyYaeMON Ha YPOKE COIMAILHO 3HAUMMOW MH(OpManueld — WHUIUHPOBAHHE
ee 00CYXKIEeHHsI, BBICKa3bIBaHUS OOYyYaIOIIMMUCS CBOETO MHEHHUS MO €€ MOBOJY, BHIPAOOTKU CBOETO K HEW
OTHOIIICHUS;

WCIIONb30BaHME BOCHUTATEIBHBIX BO3MOXKHOCTEH colep)kaHus y4yeOHOro TMpeaMera uepes
JEMOHCTPALMIO OOYYaIoIUMCSI TMPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHUSI, MPOSBICHUS
YeJIOBEKOIIO0H U 100pOCepAeYHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB IS UTCHHMS, 3a7ad JJis
perieHus, IpoOJIEMHBIX CUTYaIlui Jis 0OCY)KICHHS B KJIacce;

MPUMEHEHHE Ha YPOKEe MHTEPAKTHUBHBIX (HOpM pabOThl ¢ OOYYArOMIMMHUCA: MHTEIUIEKTYaIbHBIX HID,
CTUMYJIMPYIOIIUX MMO3HABATEIbHYI0 MOTHBALIMIO OOYUYAIOIIMXCS; AUAAKTUYECKOTO Tearpa, TIe MOJTyYeHHBIC
Ha YpOKE 3HaHHS OOBITPBHIBAIOTCS B TeaTpajbHBIX MOCTAHOBKAX; AUCKYCCHH, KOTOPHIE AAIOT O0YJArOIIMMCS
BO3MOKHOCTH MPUOOPECTH OIBIT BEAEHUS KOHCTPYKTHBHOTO JHAJOra; TPyNIoBOil pabOThl Wian paboThl B
napax, KOTopble y4ar 00ydaronmxcs KOMaHIHON paboTe U B3aUMOJIEHCTBUIO C IPYTUMH 00y4atOIIUMUCS;

BKJIFOUEHHE B YPOK UTPOBBIX MPOIIEAYP, KOTOPHIE TOMOTAIOT MO KaTh MOTHUBAIIMIO 00yYarOIINXCS
K TOJIYYCHUIO 3HAHWM, HANKUBAHUIO MO3UTHBHBIX MEKJIMYHOCTHBIX OTHOIIEHUI B KiIacce, MOMOTaoT
YCTaHOBJICHUIO TOOpoKeIaTeIbHON aTMocephl BO BpeMs YPOKa;

opranmuzanus medcTBa MOTHBHUPOBAHHBIX U JPYIUPOBAHHBIX  OOYJArOIIMXCS HaA WX
HEYCIEBAIOIMMUA  OJHOKJIACCHUKAMM,  JAIOMIEro  OOy4arolMMCS  COIMAJIbHO  3HAYUMBIA  OIBIT
COTPYIHUYECTBA U B3aMMHOMN TIOMOIIIH;

WHULIMUPOBAHUE M TIOJACPIKKA MCCIEOBATEIIbCKONW JIESITEIBHOCTH OOYYalolUXCsl B paMKax
peanuzaii UIMH UHIUBUIAYATbHBIX M TPYIIIOBBIX HCCIEAOBATENLCKUX MPOEKTOB, YTO JACT 00yJarolIuMCs
BO3MOXHOCTh TPUOOPECTH HABBIK CaAMOCTOSITEIBHOTO PEIICHUS] TEOPETUUYECKON MpoOJIeMbl, HaBBIK
TeHepupoBaHusl U oopMIeHHUs] COOCTBEHHBIX HJEH, HABBIK YBOXKUTEIHHOTO OTHOILICHHS K UYKUM HJICSM,
o(OpMJICHHBIM B paboTax NPYrux HCCIENOBATENCH, HABBIK ITyOJUYHOTO BBICTYIJICHUS TEpPE]] ayIuTOPHUEH,
apryMEHTUPOBaHUS U OTCTAaUBaHUS CBOEH TOUYKHU 3PCHHSL.
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