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1. COAEP’)KAHUE YYEBHOTI O IIPEJIMETA
10 KUIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI

HCCICaJ0BaHUA (bI/ISI/I‘IeCKI/IX SIBIICHHH.

DKCIIepUMEHT U TeOpHUs B Mpolecce Mo3HaHUs Npupoabl. HabmrogeHne u sKCriepuMenT B

buzuke.

Crioco0b1 m3MepeHns (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE W IM(POBBIE M3MEPUTEILHBIC

npuOOPBI, KOMIIBIOTEPHBIE TATYNKOBBIE CHCTEMBI).
[MorpemnocTr n3MepeHuit pu3nmuecKux BeInIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NUECKUX SBICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEP/0E TEJI0, UJIealbHasl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIN 3apsn). ' unoresa. ®uznueckuit

3aKOH, I'paHUIbI €TO0 IPUMCHUMOCTH. duznyeckas TCOPHUA.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MUpa, B

MPAKTUYECKON JEITeIbHOCTH JIIOICH.
Yuenuueckuit sxcnepumenm, nabopamopnsvie padomst, npaKkmuxym.

I/I3MepeHI/IC CUJIbI TOKa W HAIPpsOHKCHUA B LOCIIKM ITOCTOAHHOI'O TOKa IIpU IMOMOIIH

AHAJIOTOBBIX U HU(POBBIX H3MEPUTEIHHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mMepeHus GpuUNIECKUX

BEJIMYMH TIPH TTOMOITH KOMITBIOTEPHBIX JTATIYHUKOB.
Pa3znea 2. MexaHuKa.
Tema 1. Kunemamuka.

MexaHn4eckoe JBHKEHUE. OTHOCUTENBHOCTh MEXaHHYECKOTO JABHIKCHUA. Cucrema

oTCcuéTa.
[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTOp MaTepHalbHONW TOYKHM, €ro IPOEKIMM Ha OCH CHCTEMBI KOOPJMHAT.

Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpelHSsl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CloKeHUE NEepeMElIeHU U

CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOe U paBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABWKCHUC. 3aBUCHMOCTh KOOpJAUHAT,

CKOPOCTH, YCKOPEHHUS U MYTHU MaTepuaibHOW TOUYKU OT BPEMEHH U UX TpapuKu.

CBoOogHOE majeHue. YCKOpEeHue cBOOOAHOro majeHus. J[BHXkKeHHUe Tena, OpOIIEHHOIo
IIOJ1 YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUSI MAaTEPUAIBHON TOUKH

OT BPEMEHH U UX I'paduKu.

KpuBonuneliHoe nBuxeHue. J[BHkeHne MaTeprUalibHOM TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
nuHeHass ckopocTh. llepuon m wacrota obpamienus. LleHTpocTpeMuTenbHOe (HOPMAIbHOE),

KacaTesbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

Texuuueckue yCTpOﬁCTBa U TCXHOJIOTHUYCCKUEC TMPOUCCChI: CHUAOMETP, ABUKCHHUC

CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiayl, CKOPOCTHBIE TUQTHI.
Hemoncmpayuu.

MO)I@J'II) CHUCTCMBI 0chéTa, HIUTIOCTpalad KHHEMATUYCCKUX XapPaKTCPUCTHUK ABHUKCHUSA.

CriocoObI uccae10BaHus ABIKECHUN.
NnnrocTpanus npeieapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[TpeoOpazoBaHue ABMKEHUI C UCTIOIH30BAaHUEM MEXaHHU3MOB.



[Tanenue Ten B BO3AyXe U B pa3peKEHHOM NPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOro O] YIIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHHME IyTel, TPAEKTOPHUI, CKOPOCTEN JBUKEHHUS OJHOTO M TOTO K€ Tejla B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOT'O IBUKEHMUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne yCKOpeHuss 0pU MPSAMOJIMHEHHOM paBHOYCKOPEHHOM JBJKEHHHM 10
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHusi cBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3ydyenue nBuKEHUS Teaa, OpOLUIEHHOIO FOpU30HTaIbHO. [IpoBepka rumoressl o mpsiMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

M3yuenne nBUKEHU Teja M0 OKPYKHOCTHU € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHUMOCTH TMEpHOJa OOpalleHHss KOHHYECKOro MasTHHUKAa OT €ro
11apaMeTpPOB.

Tema 2. /lunamuxa.

Ilepsbiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéTra. [IpuHIMI OTHOCHTEIBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUETa (OMpeaeTIeHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepnosuiuu cui.

Bropoii 3akon HeroToHa 1151 MarepuaabHOM TOYKH.

Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHMsI CBOOOJHOIO TaJ€HUsI OT BBICOTHI Haj
MOBEPXHOCTBIO IUIAHETHI W OT reorpauueckoil MmHpoThl. J[BUKEeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, IBHKyIIErocsi C yCKOPEHHEM.

Cwia tpenus. Cyxoe Tpenue. Cusia TpeHUs CKOJBXKEHHMS W CHUJAa TPEHHUS TOKOSI.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JABUKCHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MOIIIUIHUKN, IBUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOnroneHnue 1BUKEHUS TeJ B UHEPLUAIBHBIX M HEMHEPIMATbHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX IWIMHIPOB WM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIUAIIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Tela
Ha €ro yCKOPEHUE B MHEPLUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIIUX B PE3YJIbTATE B3AUMOAECHCTBUS TEI.

N3Mmepenne mace 1o B3auMOJICUCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuxym.

N3mepenne paBHOAEHCTBYIOMIEH CHJI TIPU JBM)KEHUU OpyCcKa MO HAaKJIOHHOM TUIOCKOCTH.



[IpoBepka rumore3sl O HE3aBUCHMOCTH BpPEMEHHM IBMKEHHsSI OpycKa IO HAKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydenue nBUKEHHS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuit O6JIoK.

N3mepenne kodddunrenTa TpeHus Mo BEIWYHHE yTI0BOr0 Kod(h(HUIlMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka MO HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3ydeHue nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalaTeIbHOE IBUYKEHUE TBEPJOTO Tea.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaimleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InYHOE PABHOBECHE.

TexHUUecKue yCTPONCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBecus.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUS.

KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue yCcTOWYMBOCTU TBEPAOTO TEJA, UMEIOLIETO IJIOIIA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

NMiynsc MaTepHallbHOW TOYKH, CUCTEMBbI MaTepHUaNIbHBIX TOYeK. L[eHTp macc cuctemMsbl
MaTepHalbHBIX TOYEK. Teopema O JBUKEHHUH LIEHTpa Macc.

NMiynbc cuiibl 1 M”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MoMeHT uMIlysbca MaTepHalbHOM TOUYkM. [IpencTtaBieHHME O COXpaHEHHH MOMEHTa
MMITyJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHuu. ['paduueckoe npenacrasBieHue
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunernueckast sHeprus marepuaibHON TOuku. Teopema 00 M3MEHEHMM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[loTeHnmanbHble U HEMOTEHUUANbHbIE cuiibl. [loTeHuuanbHas sHeprus. llorennuanbHas
SHEprusl ynpyro aegopmMupoBaHHOW NpyxHUHbI. [loTeHIMaNbHAs 3HEPrHsl Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHuanpHas sHeprus Tena B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckast ckopocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATIBHBIX CHUJI C U3MEHEHHEM MEXaHHMYECKOM PHEPTUU CHUCTEMbI
TeJ. 3aKOH COXPAaHEHMSI MEXaHHUYECKOW SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm 17 uAcalbHOM >KUJKOCTH Kak CJEACTBUE 3aKOHA COXPaHEHHS
MEXAHUYECKOM dHEPTUN.

TexHuueckue yCcTpONCTBAa M TEXHOJOTHMYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KOMNEp, MPYKUHHBIN MUCTONET, THPOCKOII, (PUTYPHOE KaTaHHWEe Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITyJIbCA.



PeakTuBHOE IBHKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruy Tea Ipyu COBEPIICHUH PaOOTHI.

B3anmMuble npeBpaleHus KMHETUYECKOM M NOTCHIMAJIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUr Ipu CBOOOTHOM TaICHHU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

W3mepeHne uMIlysbca Tena o TOPMO3HOMY Iy TH.

M3MepeHue cuiibl TATH, CKOPOCTH MOJIEIHU 3JIEKTPOMOOUIIST U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCa T€la C UMIYJIbCOM CUJIBL.

HccnenoBanue coxpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBHM.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHLUAIBHON SHEPIUU NPY>KUHBI C paOOTOM CUJIBI TPEHHUSL.

Omnpenenenue pabOThl CHIIBI TPEHUS IPU ABMKEHUHU TeJa 110 HAKIIOHHOW IJIOCKOCTH.

Pasnen 3. Mosekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OcCHOBHBIE TOJIOKEHMSI MOJIeKyJIsapHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocnoBanue. uddysus. bpoyHoBckoe nBmkenue. XapakTep ABIKEHUS U B3aUMOJCHCTBUS
YacTHI] BellecTBa. Moaenu CTpOeHUs ra30B, )KUIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoragpo.

TemoBoe paBHOBecue. TemmepaTrypa u cnocoObl €€ usmepenus. lllkama temneparyp
Lenbcus.

Mopnens uaealbHOrO ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOpUM: YaCTULBl Ta3a
JBUKYTCS Xa0TUYECKHU U HE B3aUMOJAEHUCTBYIOT APYT C IPYTOM.

['a3zoBbie 3akoHbl. YpaBHeHHe MenpaeneeBa—Knaneiipona. AOcomtoTHas Temmeparypa
(mwkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomecchl B HeaqbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IPOLIECCOB: N30TEPMa,
u30xopa, n3obapa.

CBs3p MeXIy /JaBlIEHUEM U CpeAHEeW KHHETUYECKOW DSHepruel MocTyNnareabHOro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HAEaIbHOTO Ta3a (OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBs3bp  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMHMUYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW SHEprUell MOCTYNaTeIbHOr0 TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue YyCTpOMCTBA M TEXHOJOTMYECKHE IPOLECChl: TEpPMOMETp, OapoMmerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YaCTHUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO JIBUKEHUSI.

Buneopoinuk ¢ 3anuceio peaqbHOro OpOyHOBCKOTO TBUKEHHUSI.

Juddysus xuakocTent.

Mopens onbiTa [lITepHa.

[TputsxeHne MOJIEKYII.

Monenu KpucTasIn4ecKnX peréToK.

Habmionenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

HccnenoBanue mporecca yCTaHOBIEHHSI TEIUIOBOTO PAaBHOBECHS! PH TETIIIOOOMEHE MEXTy
ropst4eil ¥ XOJIOJHON BOJOM.

N3yuenne u30TEpMHUYECKOro Tporecca (PEeKOMEHJIOBAaHO HCIOIb30BaHUE IH(POBOI
nabopaTopun).

N3ydeHue n30X0pHOTO mpouecca.



N3ydenue nzobapHoro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

TepMoguHamuueckast (TH) cHUcTeMa. 3ajaHnve  BHEUIHUX  YCJIOBUM  JUIs
TEPMOJIMHAMUYECKON  cucTeMbl. BHemnume u  BHyTpeHHue napametpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpeJIHHE 3HAYEHHUS BEIMYMH, OMUCHIBAIOIIMUX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayano tepmoguHamuku. CaMonpon3BoOJIbHAs pellakcalyis TEPMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMUKE — CHUCTEMA YpPAaBHEHMH: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEW >HEPTUH. Y CJIOBUS MPUMEHHUMOCTH
TOM MOJENN: HU3Kas KOHIEHTpAIMsl YacTULl, BBICOKHE TeMIlepaTyphl. Belpaxkenue miis
BHYTPEHHEH SHEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucrtatnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaMuKe. Beruncienue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenaya kak crnoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJUHAMUYECKOM
CHCTEMBI Oe3 coBepiIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, H3ITyYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHAass W MOJSpHass TEMI0EMKOCTH
BellleCTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Terionepenade. [lonstue 06 aquadatHoM mpoiiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemiaoTel U pabora
KaK Mepbl U3MEHEHUs BHYTPEHHEN SHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHAas aauabara.
AOcoroTHas TeMIiepaTypa.

BTtopoiil 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTY OT 0ojiee XOJOJHOTO Teida K Oosiee Harperomy 0Oe3 kommencanuu (Kiaysuyc).
HeoOpaTMOCTh MPUPOIHBIX MTPOLIECCOB.

[TpuHMne! AeiicTBHS TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KII/1. Lukn Kapho.

OKOJIOTUYECKHE ACTEKThl UCIOIb30BaHUS TEIUIOBBIX ABUrareneil. TemnoBoe 3arps3HeHHe
OKPY’KaIOIIEeH Cpesbl.

TexHuyeckue yCcTpOHCTBAa M TE€XHOJIOTMYECKHE MPOLECCHl: XOJOIUIbHUK, KOHIUIMOHED,
TU3eTbHBIA W KapOIOpaTOpPHBIM JBUTATENH, MapoBas TypOWHA, TOTYyYEHHE CBEPXHHU3KHUX
TeMIeparyp, YTWIN3alUsS «TEIUIOBBIX» OTXOJ0B C HCIOJb30BaHUEM TEIUIOBOTO HAacoca,
YTUIIU3A1KS OMOOPTaHUYECKOTO TOTTMBA AJIsl BEIPAOOTKH «TEIUIOBOM» U DIIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aI1adaTHYECKOM PaCIIMPEHUH.

Bo3nayniHoe orauso.

CpaBHeHHE yJI€IbHBIX TEIIOEMKOCTEH BEIIECTB.

Cnioco0ObI U3MEHEHUsT BHYTPEHHEH YHEPTHUH.

HccnenoBanue aanabaTHOro mporecca.

KoMmbroTepHbie MOIEH TETUTOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHne B3aUMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KHUIICHUS KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.



[TapooOpa3oBanne u KoHAcHcarus. Mcnapenwe wu KureHwe. YenbpHas TemioTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH M
JIABJICHUs HACBIIIEHHOTO Tapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa HACHIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

BnaxHocTs Bo3ayxa. AGCONIOTHAS U OTHOCHTEIBHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpucTauM3anus. Y qenbHas TerioTa iasinenus. CyOaumarnus.

Hedbopmaruu tBEpHoro Tema. Pactshkenune u cxxkarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmariuii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE pacUIUpeHuUe.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWI YaCTHUI[ BEIIECTBA KaK MPHYMHA TEIJIOBOTO PACIIUPEHUS
Tes (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprUn B (ha30BBIX MEPEXOIAX.

VYpaBHeHHE TEIIOBOTrO OanaHca.

[ToBepxHOcTHOE HaTsDKeHHE. KOApGUIIMEHT MOBEPXHOCTHOTO HATsDKeHUs. KanmuuispHbie
ABJEHU. [aBieHne 110 UCKPUBIEHHOM ITOBEPXHOCTHIO xKuakocTh. Dopmyina Jlamaca.

TexHudeckue YCTPOMCTBA U TEXHOJOTHYECKUE TMPOIECChl: IKUIAKUE KPUCTAJUIBI,
COBPEMEHHbIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu nOHMKEHHOM JJaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.

Kanunnsipasie sBieHus.

Mopenu HEeHPIOTOHOBCKOM KUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buner nedopmanuii.

Hab6monenue mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEIIOTH MIaBJIEHUS JIbJa.

M3yueHne CBOMCTB HACBIICHHBIX IIAPOB.

H3mepeHne abCOMOTHOM BIaXKHOCTH BO3AyXa U OIIEHKA MAacChl MApOB B TIOMEIICHHH.

N3mepenne ko3 GuiineHTa moBepXHOCTHOTO HATSHKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliii pe3HHOBOTO 00pa3siia OT MPHJIOKEHHON K HEMY
CHUJIBL.

Pasznea 4. diiekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noe.

OJNeKTpr3anus TeJl U €€ MPOSBICHUA. DIEKTPUUYECKUN 3apan. J[Ba BUAA AIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKM, AMAIEKTPUKHM M TOJYHPOBOJHUKH. DJIEMEHTAPHBIN SJIEKTPUUYECKUN
3apsAl. 3aKOH COXPAHEHUS JIEKTPUYECKOro 3apsija.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onektpuueckoe nosne. Ero neficTere Ha 3J€KTpUYECKUE 3apsiibl.

Hanpsoxkéanocts  anexktpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
3JEKTPUYECKOTO NOJIsL. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.



[ToTeHIManbHOCTD JNEKTPOCTATHYECKOTO MOJA. Pa3HOCTh NMOTEHIMANOB M HAINPSKCHHUE.
IlorenumanpHass  3HeEprus  3apsna B DJIEKTPOCTaTUYECKOM  IIOJIE. ITorenuman
JNEKTPOCTATUYECKOTO MOojsd. CBA3b HANPSHKEHHOCTH IOJIA M PA3sHOCTH IOTEHUUAIOB IS
AJIEKTPOCTATUYECKOTO I0JIs (KaK OJHOPOJHOr0, TaK U HEOJHOPOIHOTO).

[TpyHIMI CynepIIO3ULIUH ITIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsma. [lone paBHOMepHO 3apspkeHHOU cdepbl. [lone paBHOMEpPHO
3apspkeHHOro 1o o0béMy mapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEUHOW IJIOCKOCTH.
KapruHbl TMHUNM HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIMAIbHBIX IIOBEPXHOCTEN.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE. Y CJIOBHE PAaBHOBECHS 3apsA10B.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[U3IeKTpudecKas NIpOHULAEMOCTh BELIECTBA.

Kongencarop. DneKTpo€MKOCTh  KOHJEHCATopa. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopA.

[TapannensHOoe  coeauHeHue  KoHaeHcaTopoB.  [locnmemoBarenbHOoe — coeMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

JIBr>KeHMe 3apsKEHHOW YaCTULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue yCTpONCTBa M TEXHOJOTHMUECKHE MPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
IIEKTPOCTATUYECKAS 3alUTA, 3a3EMJICHHE JICKTPONPHOOPOB, KOHICHCATOPHI, reHepaTrop Bax e
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3aPSKEHHBIX IIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

YCTpOoKCTBO U AEMCTBUE KOHAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprusi HMEKTPUIECKOTO TOJIs 3apSHKEHHOT0 KOHJIEHCATOopa.

3apska 1 pa3psiika KOHIAEHCATopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKmuxym.

OneHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

HabGmronenue nmpeBpalieHus: JHEPTUU 3aps>KEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYYCHUS
CBETOAMO/IA.

N3yuenune mpoTekaHus TOKa B LIETH, COAEPKAIICH KOHACHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpSOKEHHs) TPH  MOCIEAO0BATEIHbHOM
COCTMHCHUH KOHICHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcnoBusi CymeCcTBOBaHMSI TOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsoxenne U u D/1C é.

3akon Oma 1S yJacTKa Lenu.

DNEKTPUUECKOE  CONMPOTUBJIEHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI WM IUIOMIAJU IOMEPEYHOTO CEYCHHS. YIEIhbHOE COMPOTHBIICHUE
BEILIECTBA.

[TocnenoBarensHOE, TapalIeIbHOE, CMEIIAHHOE COEAMHEHWE TMPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

PaGoTa snekrpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOomHOCTh 3JEKTPUYECKOT0o TOKa. TernnoBasi MOILHOCTh, BbIAEIsiEMast HA PE3UCTOPE.



OJIC u BHYTpeHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH OMa i MOJHOH
(3aMKHYTOM) 3JIEKTpUUECKOMN 11eri. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHue.

KoHzeHcaTop B ienu mocTOSIHHOTO TOKa.

TexHuyeckue yCTpPONMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK AIEKTPUUECKON SHEPIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HAPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJIMBaHUs U CBETOIHOJA.

3aBUCUMOCTb COINPOTUBIIEHUS LWIMHIPUYECKUX IMPOBOJHUKOB OT JUJIMHBI, IUIOLIAIU
MONIEPEYHOI'0 CEYEHUSI U MaTepHuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTUBIEHUS IPU IOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe u3zmepenune DJ1C. KopoTkoe 3aMblkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHUS.

Crioco0bI coeMHEHHSI ICTOYHUKOB ToKa, DJ{C Garapeii.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMUA MCTOYHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue CMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAaIIPSDKEHUS JJ1s JIaMIIbl HaKaIUBaHUSI.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3apucumoctu D/1C ranbBaHUYECKOTO 3JI€MEHTA OT BPEMEHH NP KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUMATIOB MEXKY MOJOCAMH UCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DJNeKTpUUYecKass MPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  CONPOTHUBIIEHUS  METAVIOB  OT  TEMIEpaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpruuecKkuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNPUMECHas MPOBOAMMOCTb IOJYTPOBOJAHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTHYECKAS IUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazest 1UIst 3JIEKTPOIH3a.

OneKTpuuecknii TOk B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITEIBHBIM pa3psl.
PaznuuHblie TUIIBI caMOCTOATENbHOTO pa3pana. Monnus. [lnazma.

TexHuueckue YyCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psaHbIe JIAMIIbL,
AIIEKTPOHHO-JIy4eBast TpyOKa, MOJyIPOBOJAHUKOBBIE MPHUOOPHI: MO, TPaH3UCTOp, (poTonnon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposn3a dapanes.

HckpoBoli pa3psi ¥ IPOBOJIUMOCTb BO3lyXa.

CpaBHEHME NPOBOAUMOCTH METAJIJIOB U MOJIYIPOBOAHUKOB.

OaHOCTOPOHHSIS MPOBOIMMOCTD JUOJA.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

Hab6monenue anexrpoinusa.

M3mepenue 3apsaa 0lHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTHKH TUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0Ob! n3MepeHus (pU3NYECKUX BEIMYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLieHKa  TpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3NYECKUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX I'MIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMATHYECKHUX
paszenax «Y4eHU4ecKuil 3KCIIepUMEHT, 1a00paTOpHbIe pabOThI, IPAKTUKYMY).

MesknpeameTHbie CBSI3H.

N3yuenue kypca ¢puzuku yriay6suéHHoro ypoBHs B 10 kilacce ocyuiecTBiseTcs ¢ y4éToM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnsle nOHAMUA, C6AZAHHBIE C UYUEHUEM MENO0008 HAYUHO20 NO3HAHUA:
SBJICHUE, Hay4HbIM (Qakr, rumoresa, (uznyeckas BEIMYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1adopaTopHs.

Mamemamuka: penieHue CcucTeMbl ypaBHeHuid. JluneliHas ¢yHkumsa, mapabona,
runepooiia, ux rpaduku u cBoicta. TpuroHomerprudeckue GyHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonozua: mexannueckoe JBUKEHHE B KUBOU mpupoae, 1upPy3us, ocMoc, TenI000MeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKPYJKAIOLIEH  cpedbl,  yTWIM3aLus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSHKEHHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, IEKTPUUYECKHUE SIBICHUS B )KUBOU NIPUPOAE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHHNe HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOIUTHYECKas
JMCCOLMAINs, TajlbBaHUKA, dJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO3lyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKIIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHMsI MEXaHUKH B TEXHHMKE (THPOCKOI, BOJIOMET
U JIpyrue), OBUTAaTelb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM XOJOIWJIbHUK,
KOHIWIMOHEP, TEXHOJOTUU IIOJIyYEHHS COBPEMEHHBIX MAaTepualoB, B TOM  4YHCIE
HAaHOMATepHalioB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMIIBI, TOTYIPOBOJHUKOBBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmonencTBre MOCTOSIHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTHoe IoJe.
Bekrop marauTHON MHAYyKIMH. [I[puHIMN Cyneprnio3niuy MarHUTHBIX NTOJIEH. JIMHUKA MarHUTHON
WHAYKIHH.

MarsutHoe mosie NpoBOJHUKA C TOKOM (NPSIMOrO IPOBOJHHMKA, KATYyIIKH U KPYroBOTO
BUTKA). OnbIT Dpcresa.



Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuia Jlopenua, e€ HampaBlieHHE€ W MOJIYJb. JIBUXKEHUE 3apsHKEHHOM YacTULBI B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuiel Jlopenna.

MaruutHoe nosje B BeuecTse. eppomMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCH: NMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nauHMI WHAYKIMM MarHUTHOTO TIOJI TOJOCOBOTO U IMOJKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptvHa nuHHMA MarHUTHOM HWHIYKUMHM MOJS JUIMHHOTO NPSIMOTO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOI'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3aunmMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

Habumronenne ABM>XKeHUS ITy4yKa 3J1€KTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMI OEHCTBUS 3TEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym.

HccnenoBanue MarHUTHOTO MOJISl HOCTOSSHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuibl AMmepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHON MHIYKIIMU HAa OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHUTHOM MHAYKIUH. [loTOok BekTOopa MarHutHOM uMHAyKimu. DJ1C
MHAYKIMH. 3aKOH 3JEKTPOMarHUTHOM uHAyKuun Papanes. BuxpeBoe 3IEKTpUYECKOE IOJIE.
Toxku dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B IENM IIOCTOSIHHOIO ToKa. SIBieHue
camouHaykiuu. JJ]C caMOMHTyKIIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnyeckue yCTpOHCTBA M TEXHOJIOTMUECKHME NIPOLECCHI: HWHAYKIHMOHHAs II€Yb,
COJICHOM/I, 3aIMTa OT 3JIEKTPU3ALMH TeJ NPHU JABUKEHUU B MATHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Hccnenoanune 3aBucumoctd OJ[C MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOIO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBneHne caMOMHIYKLUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMK OT CKOPOCTH M3MEHEHHSI CHJIBI TOKA B
LENH.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMY BUXPEBOIO MAarHUTHOT'O TIOJISI.

HccnenoBanue sBIEHNS CAMOUHTYKIUH.

COopka Mozenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. KosieOanusi u BOJIHBI.



Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonunueckue  kosebanus. KuHemarmueckoe M JAMHAMHYECKOE  OIMCAHUE.
OHepreTuyeckoe ONHCaHHWE (3aKOH  COXpPaHEHHWsS  MEXaHWYeCKOW sHepruu). BeiBox
JUHAMUYECKOIO  ONMCAaHUS TapMOHMYECKMX KojeOaHMM M3 MX OSHEpreTHdyeckoro H
KMHEMaTUYECKOTO OIIMCAHMUS.

Ammmatyga u ($aza kosnebanuii. CBs3b aMIUIMTYIbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUTUTYZaMU KoJIeOaHU# e€ CKOPOCTH M YCKOPECHHUS.

[Tepuon n yacrora konebanuil. Ileprnoa Manbix cBOOOIHBIX KOJI€OaHUN MAaTEMAaTHYECKOTO
MmasTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH MPY>KUHHOTO MAasTHUKA.

[Tonsatne o 3aryxarommx KojeOaHMsAX. BblHykaeHHble KoseOanus. Pe3onaHc.
Pe3zonanchas kpuBas. BiusHue 3aTyxaHnusi Ha BUJ pe30HaHCHON KPUBOIM. ABTOKOJIEOAHMS.

TexHnyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, KayellH,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

HaOGnronenue He3aBUCUMOCTH NEPHOJA MANIbIX KOJICOaHUH rpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyXamoIux KojaeOaHUi U 3aBUCUMOCTH N€pHOJa CBOOOIHBIX KOJeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanne koneOaHWid Trpy3a Ha MAacCHBHOM TNpYy)XHHE C IEIbI0 (OPMHPOBAHUS
npejcTaBiIeHuit 00 ueanbHONU MOJIENH NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX IPpy3a Ha IPY>KHUHE.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPYKMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM MoJBece.

W3y4eHue qBUKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOUIMX KOJIeOaHUH.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummubsle Ko1e0aHUA.

Konebarenbupiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
kosneOaTesibHOM KOoHType. ®Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTY0M CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUHU B UICATLHOM KOJe0aTelIbHOM KOHTYpE.

3aryxaromue JJIEKTpOMarHuTHbIE KoJieOaHUs. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIC
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOrO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAYEHHUE CHUJIbI TOKA M HAMPSKEHUsI TIPU Pa3IMyHON (popMe 3aBHCUMOCTH IIEPEMEHHOT0 TOKa OT
BpPEMEHH.

CuHyconanbHbl IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP M KATyIIKa UHAYKTUBHOCTH
B LIENI CUHYCOMJIAJIbBHOI'O IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanpublii Tpanchopmatop. IIponsBoacTso, nepegadya U noTpediieHUuE 3JIEKTPUUECKON
DHEPIHH.

DKOJIOTUYECKHE PHUCKU IPH MPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab30BaHUS
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKHU3HHU.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AIEKTPUYECKUN 3BOHOK,
TeHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumsuiorpaMMbl 3IE€KTPOMArHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BbIHyX/1IeHHBIE CHHYCOMIaJIbHBIE KOJIEOaHHUS.

Pesucrop, karyika MHIyKTUBHOCTH U KOHJIEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3zonaHnc npu mocnenoBaTeIbHOM COEJUHEHHUU PE3UCTOpa, KAaTYLIKH MHIYKTUBHOCTH U
KOHJIEHCaTopa.

YCTpoHCTBO U IPUHITUIT ACHCTBUS TpaHChOopMarTopa.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

Nzydenne Tpanchopmaropa.

HccnenoBaHue MepeMEHHOT0 TOKa 4epe3 IOCIe0BaTeIbHO COeIMHEHHbBIE KOHJIEHCATOp,
KaTyIIKy U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNHBLE GOTIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS HX pacrpocTpaHeHus. [lonmepeuHble W IpOJOJbHBIE
BoJIHBL. Ilepuon, ckopocTh pacnpocTpaHeHus: U JAjduHA BOJNHBL. CBONCTBA MEXaHUYECKMX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTePhEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPYIKAIOLIEH cpeibl.

OJEeKTpPOMAarHUTHBIE BOJHBI. YCJIOBHS HU3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHuas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMAarHUTHBIX BOJH: OTPaXEHHE, IMPEIOMIICHUE, MOJIApHU3aLus,
uHTepdepeHus 1 TudpaKius.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBS3U U TeNeBUACHUA. Pagronokanmys.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKaloUe cpeibl.

TexHnyeckue yCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pagap, paauoNpuUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynabTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

Habmroienue orpaskeHus M MpeioMIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue natepepeHny 1 1uppakiind MEXaHUYECKHX BOJIH.

AKyCTHYECKHl pe3oHaHC.

CBolicTBa yIbpTpa3ByKa U €ro IPUMEHEHHUE.

Habmioienue cBA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C aMIUTUTYJIOM M 4YacTOTOM
KoJIeOaHUH.

HccnenoBaHnne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, TMpEeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

O6HapykeHrne HHPPAKPACHOTO U YIHTPAPHOIECTOBOTO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

N3ydeHue mapaMeTpoB 3BYKOBOM BOJIHBI.

N3y4eHue pacpocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.



[IpamonuHeiHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyu cBera. ToueuHslit
MCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue Hu300pakeHUN B IIIOCKOM
3epkaie. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3akoHbl MpelIOMIICHUS CBeTa. AOCOMIOTHBIA  MOKa3aTellb
npenomiieHuss. OTHOCUTENBHBIM IOKa3aTenab INpesnomieHus. [1ocTOSHCTBO 4acTOThl CBETa U
COOTHOUIEHUE JUIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'PaHuUIly pasjeiia
JIByX ONTHUYECKUX CPE.

Xon ydeit B mpu3Mme. Jucnepeust ceeta. Cl0KHBIN cocTaB 6emoro ceera. L[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil oJHOro BHYTPEHHETO OTPAKECHMUS.

Cobuparomue U pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKyCHOE pacCcTOsSHUE U
ONTUYECKasi CHUJIa TOHKOM JHMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS TOHKOH c(heprudecKoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTENs PETOMIICHHUS.

@dopMysa TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

Xox nyya, IpOLIEALIEro JIMH3Y 10/ IPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHUYECKOU OCH.
[TocTpoenne n300pakeHU TOYKK U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOLINX JIMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Paspematomnias cnocobHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBass onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOMIO/IEHUST MAaKCUMYMOB U MHHHUMYMOB B HWHTEpP(QEpPEHIIMOHHON KapTUHE OT JABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMeps! KilaccuueckuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHhl: OYKM, JIyHa, MEpHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOEKIHUOHHBIA amnmapaT, MPOCBETIEHUE ONTUKH, BOJIOKOHHAs
ONnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeloMIICHUS CBETA.

Habmronenne noaHoro BHyTpeHHEro oTpaxeHus. MoJienb cBeToBoa.

HccnenoBanne X0/1a CBETOBBIX ITyYKOB YEPE3 INIOCKONAPAIIJIENIBHYIO IUIACTUHY U IIPU3MY.

UccnenoBanue CBOMCTB N300paKeHUI B JIMH3aX.

Monenu MEKpOCKOIa, TENECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaoOmroienue 11BETOB TOHKUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOro CeKTpa.

Habmonenue nucnepcun cBeta.

Habmroienue nosisipuszanuu cBera.

[TpuMmeHeHre NoaIpOUI0B IS U3yUEHHUSI MEXaHNYECKUX HAIPSDKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomoi, npaKkmukKym.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PacCTOSTHUSL OT BELIECTBa (Ha MPHUMEpe KUJIKHX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonyyenue n300paXkeHNs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Torydyenue n300pakeHHs B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeneCKONMYECKUX CUCTEM.



Hab6mronenue nqudpakuun, nHTEphEpPEHITNN U TIOJIIPU3AINHN CBETA.

N3ydeHue nossipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTHU JUAJIEKTPHKA.

Nzydenue nutepdepeHIny 1a3epHOro U3JIy4eHus Ha IByX LIEIIAX.

Hab6mronenue nucnepcuu.

Habmonenue u uccienoBanue nudpakiinoOHHOTO CIEKTPA.

N3mepenne 1MHbI CBETOBOM BOJIHBI.

[Tomrydenue criekTpa U3Ty4eHUs: CBETOMO0/1a IPU MTOMOIIHN TU(DPAKIINOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH.

['paHuLBl TPUMEHMMOCTH KIIACCMYECKOW MeXaHWKHU. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  IIpeoOpaszoBanmst  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIECHUE BPEMEHU U COKpallleHUe
JUTVHBL.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

TexHuuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIyTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsHKEHHBIX YACTHIL.

Y4eHn4ecKkuid IKCIIEPUMEHT, 1abopaTOpHbBIE pabOThI, TPAKTUKYM.

Onpenenenre UMIyNIbCa U SHEPTUU PESITUBUCTCKUX YacTUIl (MO ¢ororpadgusiMm TPEeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemoBoe wu3NyuyeHHe (M3MydeHHEe aOCONIOTHO U€pPHOro Tena). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJILC POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHs! poToddhdexrta. YpaBHeHne DiHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gotorddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOILAONIYI0 H
abCcoIIIOTHO OTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BosHoBbIE cBolicTBa yactun. Bomubl ne bpoiura. [InvHa BosHBI e bpoinsg u pasmepsl
o0nacTH  JOKaNu3alUM  JABIKYILEeicss vacTuipl.  KopmycKyJsipHO-BOJHOBOH — Tyanu3Mm.
Judpaxius 31eKTpOHOB Ha KpUCTaIaX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeonpeaenéuHoctei I'elizendepra.

TexHnuyeckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
¢doToaTUNK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHAasi OaTapesi, CBETOIUO/.

Hemoncmpayuu.

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodpdekTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS MOIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauoI.

Conneunas Oatapes.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosiuHol [manka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [Tnanerapnas moznens atroma Pesepdopaa.

[Toctynatel bopa. M3nyyenue u norjouieHne (OTOHOB MPH MEPEXOje aromMa C OJHOIrO
YPOBHS SHEPTUU HA JPYTOM.

Bupel ciektpoB. CrieKTp YpOBHEHM 3HEPTUM aTOMa BOJOPO/IA.

CnioHTaHHOE U BBIHYKJIEHHOE H3llydyeHue cBeta. Jlasep.



TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIN aHAINU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHUE CYETYMKA HOHUZUPYIOIUX YACTHULL.

OrnpeneneHne IIMHbI BOJIHBI JIA3EPHOTO U3IIyYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

Hab6nronenue TMHEHYaToro crekTpa.

HccenenoBanue cnekrpa pa3peKeHHOIO aTOMApHOIO BOJOPOJA U U3MEPEHHE IOCTOSTHHON
Pun6epra.

Tema 3. Qusuxka amomHo20 A0pa u 31eMeHMAPHBLIX YACHUY,.

Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTombl.

PannoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oeta-pacman. ['amma-
U3JIy4YCHHE.

3aKOH paJuOaKTUBHOro pacnana. PagumoakTuBHBIE H30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. BiausiHue paiuoakTHBHOCTH Ha KUBBIC OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprusi CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepusie peakuuu. Jenenue wu cuHTe3 sAnep. SaepHsie peaktopbl. [IpoGiembl
YIOPaBISIEMOTO TEPMOSIIEPHOTO CHHTE3a. JKOJOTMUECKHE aCMEKThl Pa3BUTUS  SECPHOU
SHEPIeTUKHU.

Mertoasl perucTpalvu U UCCIEAOBAHUS JIEMEHTAPHBIX YACTHII.

dyHIaMEeHTaIbHbIE B3auMOJEUCTBUA. bapuonbl, Me30HbI U JentoHsl. lIpencraBinenue o
CranpaptHoit mosienu. KBapk-riirooHHass MOJCINb a]pOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SJHEPIUsL.

EnuHcTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4eckue ycTpoucTBa U TEXHOJIOTHYECKUE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SIEPHBIM  pEaKkToOp, TEPMOSIEPHBIN peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

HccnenoBanue painoakTUBHOTO ()OHA C UCTIOIb30BAaHUEM JI03UMETPA.

Wzydenue nmoriomuieHus: 0eTa-uyacTUl] alFOMUHHUEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMHUHU. [IpukinagHOe W MHPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (UM3UKH IS OOBSICHEHHS] TPHUPOIBI KOCMHUYECKHUX
00BEKTOB.

Metoapl acTpOHOMUYECKUX HcclienoBaHuid. COBpPEMEHHBIE ONTUYECKHUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpOHOMHUSI.

Bun 3Bé3mH0r0 HebOa. Co3Be3nus, ipKkue 3BE3/IbI, IUIAHETHI, UX BUIUMOE JBHUKEHUE.

Conneynas cucrtema.

Comnrie. Conaeunast akTHBHOCTh. McTtounuk sHepruu ComHIla U 3BE31.

3BE3/bI, HX OCHOBHBIE XapakTEPUCTUKH. JluarpamMmma «CHEKTpaJIbHBIA KJjacc —
CBETUMOCTB». 3BE3/bI TJIABHOW ITOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JJIA
3BE31 IJIABHOM  MOCJENOBaTeNbHOCTH. BHyTpenHee crpoenue 3BE34. CoBpEeMEHHbIE
IIPEICTABIICHMS O MMPOUCXOXKACHUH U 3BOIOINH COJIHIA M 3BE3I. DTallbl )KU3HU 3BE3L.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u nerxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajJakTHK.



Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. Pa3Geranme ramaktuk. Teopwust
bonbmoro B3peiBa. PenukroBoe usirydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGmronenuss 3BE3mHOTO  Heba  HEBOOPYKEHHBIM  TJA30M C  HCIIOJIB30BAHHEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUNW JJi1 ONpeAeNieHUs] TOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be311s1 CEBEPHOI0 NOJYIIApUsl U IPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHH.

Du3nYecKuil MPAKTUKYM.

CnocoObl u3Mepenust (U3MYECKUX BEJIMYUH C HCIOIb30BAaHHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, UCCIEJOBAaHUIA 3aBHUCHUMOCTEH  (pu3muecKkux
BEJIMYMH, IIPOBEPKA IMPENJIOKEHHBIX TMIOTE3 (BbIOOp M3 pabOT, ONMUCAHHBIX B TEMaTHUYECKHUX
pazzaenax «Y4eHUYECKU IKCIEPUMEHT, 1abopaTOpHbIE padOThI, MPAKTUKYM).

O0o0maroniee NnoBTOpPEeHHeE.

O6o0mieHne W cuUCTeMaTu3alMs  COAEepXKaHUs  pa3leloB Kypca «MexaHHKay,
«MonekynspHas (u3MKa U TEPMOJUHAMHKA», «DieKTpoauHamuka», «KonebaHus U BOJIHBI,
«OCHOBBI  CIlEIUANIBHONM TEOpUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3uka», «IJIEMEHTHI
ACTPOHOMHUHU U aCTPOPUUKI.

Ponp ¢u3uku U acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIIbHON U
THYECKOH cdepax [esTeNTbHOCTH 4YeloBEeKa, pOJib M MeCTO (U3MKM W acTPOHOMHH B
COBPEMEHHOM HayuyHOHl KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTH3UPYIOIIEH,
O0O0BSACHUTENIBHON U MPOrHOCTUYECKON (PYHKIMN (pU3nUecKol Teopuu, poib HU3HNUECKON TEOpUHU
B (popMHpOBaHUM MpeACTaBICHUN 0 (PU3NUECKON KapTUHE MHpa, MECTO (PU3UYECKOM KapTHUHBI
MUpa B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H.

N3yuenne kypca pusuku yriayOn€HHOTO ypoBHs B 11 Kimacce oCcymiecTBIsETCA ¢ YUYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJOTHUH.

MesicnpeOmemuvie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMOO06 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsl, udpoBas 1adbopaTopus.

Mamemamuka: perieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOophl U HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIHMMA.
[TpusHaku no100us TPEyroabHUKOB, OMPeIeTIeHHE TUIOIaA1 IUIOCKUX GUryp u o0bEma Ted.

Buonozua: »nextpuyeckue sSBICHHUS B >KUBOH Npupoje, KoyiebarenbHble IBUKECHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHE  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelpl, YyJIbTpa3ByKOBas JUArHOCTHKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOHN peIETKH, CIIEKTPaIbHbIN aHaIN3.

T'eozpaghua: marHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX pYyJ, (OTOChEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, IEKTPOABUTATEND
SlkoOu, TreHepaTOp NEPEMEHHOTO TOKa, WHIYKIMOHHAs T[e€4Yb, JHMHUU BJEKTpolepenad,
AIIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENEBU30p, aHTeHHA, TenedoH, CBY-meus,



YJIBTPAa3BYKOBAsl JAMArHOCTUKA B TEXHUKE, IMPOCKLUMOHHBIM anmapar, BOJOKOHHAas ONTHKA,
CoJTHEYHas Oarapesi, CITyTHUKOBbIC TPUEMHUKH, SISPHASI JHEPTCTUKA U YKOJIOTHUECKUE ACTIEKThI
€€ pa3BUTHSL.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOJKHBI OTpaxarhb
TFOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpUEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHiIlcKOoro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE peaIn3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIbHOMN JESITEIbHOCTH, B TOM YUCIIE B YACTHU:

IrPakKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaroImIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00IIECTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpECcaxX IPa’kAaHCKOT0 OOIIEeCTBa,
y4acTBOBAaTh B CAaMOYINPaBJIEHUHU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKUMAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K T'yMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:

e c(pOpMHUPOBAHHOCTH POCCUNCKOM I'PakJTaHCKOM MJIEHTUYHOCTH, IaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHUE K IOCYAapCTBEHHBIM CHUMBOJIAM, TOCTUKEHUSIM POCCUMCKHUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e copMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IOBE/ICHUS;

e CHoCcOOHOCTh OIIGHMBAaTh CHUTyalldI0 W TPUHHMAThb OCO3HAHHBIE PELICHMS,
OpUEHTHUPYSACh Ha MOPAJIbHO-HPaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
JEATENIBHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJa/a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHMA:

® DOCTETHMYECKOE OTHOLIEHHWE K MHpPYy, BKJIKOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,

HOpUCYLIETo (pU3NUECKON HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATbHONU IESTENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKOM U TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIM BBIOOP Oyay1eit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M caMO00pa30BaHUIO B 00JacTU (PU3MKU
Ha MPOTSHKEHNHU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUA:

® copMHPOBAHHOCTH HSKOJIOTMUYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

® [UJIJAHMPOBAHUE W OCYIIECTBJICHUE JIEUCTBUI B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHMS
LeJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

® pacIIMpEHHE ONbITa JAEATEIBHOCTU JKOJOTMYECKOW HAIpPABIEHHOCTH HAa OCHOBE
UMEIOUINXCS 3HAHUHU 10 (PU3HKeE.

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

e Cc(hOPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO

pa3BUTHs (PU3HYECKON HAYKH;



OCO3HAHHWE LEHHOCTH HAyYHOW [EeATENbHOCTH, FOTOBHOCTh B IIPOLIECCE H3YUCHUS
(GU3UKKM  OCYIIECTBIATH  TMPOEKTHYIO M  HMCCIEIOBATENbCKYIO  JESTEIBHOCTD
UH/IMBUYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3soBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (DOPMYITUPOBATh M AKTYaJU3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIATD LUENIH NEATCIbHOCTH, 3aJaBaTh IIapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HIPOTHBOPEYMS B PACCMATPUBAEMbIX (DU3HUYECKHUX
ABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NTPOOJIeMbl C Y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEICTBUM IEATEIBHOCTH;

KOOPAWHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSX pEANTbHOTO, BUPTYaJbHOTO M
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ucciaenoBaTeJaLCKHeE AeiiCTBHA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (DU3HUECKO
HaYKH;

BJIQJICTh HABBIKAMH Y4YCOHO-MCCIICOBATEIBCKON W IPOCKTHOH JEATCIILHOCTH B
obnmactu (pU3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NYCCKOT0 COJCPKAHUS, MPUMEHEHUIO pPa3IMIHbIX
METOJIOB ITO3HAHUS;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHsIX, B TOM YUCIIE ITPU
CO3aHUU YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIC CBSI3U M aKTyallM3UpOBAaTh 3aJady, BbIJIBHTaTh
TUTNOTE3y ©€ pelIeHWs, HaxOJuUTh apryMEHTBl JUIS JIOKA3aTelbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYEHHBIE B XOJE pEIIeHUs 3aJadyd pe3yJbTaThl, KPUTHUYECKH
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN NeATEILHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKH;

JIaBaTh OICHKY HOBBIM CHUTYAIUsM, OIICHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh NMMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HECATSIIEHOCTH,
YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOXO0IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Paborta ¢ nnopmanmeii:

BJIAJCTh HABBIKAMU TOJy4eHUS HHGpopMalMu (U3UUYECKOTO COJACpXKaHUA U3
UCTOYHMKOB pPa3HbIX THUIIOB, CaMOCTOSTENIBHO OCYILECTBIATh IIOMCK, aHalu3,
CUCTEMATH3alMI0 M MHTEpPHpeTalnuio HH(OpMallUKM pa3iHYHbIX BHUJIOB U (QOpM
[IPE/ICTABIICHUS,;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;



UCITIOJIb30BaTh CpeicTBAa MH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OpPraHM3allMOHHBIX 3a1ad ¢
cobmofieHreM TpeOOBaHMI  JIPrOHOMUKH, TEXHHKH O€30IacHOCTH, T'HTHEHBI,
pecypcocOepekeHrsl, NPAaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€e30I1aCHOCTH;

CO3[aBaTh TEKCTHl (PM3MYECKOTO COACPKAHHMA B PA3IMYHBIX (opMarax ¢ y4€Tom
Ha3HAuYeHUs MHPOPMALMU U IEJNIEBOW ayAUTOPHH, BBHIOMpas ONTHUMAIbHYIO (Gopmy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelCcTBHUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEILHOCTH;
pacrio3HaBaTh MPEANOCHIIKH KOHMIMKTHBIX CUTYalluid ¥ CMATYaTh KOH(MIUKTHI;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyaIbHON paboThI;
BbIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JIEHCTBHUM € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4eHa KOJUIEKTUBA,;

IPUHUMATh LIE€JIM COBMECTHOM J€STEIbHOCTH, OPraHU30BbIBaTb U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTH)KEHUIO: COCTAaBJIATH IUIAH JAECWCTBUM, PACIpenessaTh POJId C
y4€TOM MHEHHUH YYaCTHUKOB, 00CYKAaTh pe3yJIbTaTbl COBMECTHOI paboThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIAaJa W KaXKAOTO Y4YaCTHUKAa KOMaHAbl B OOIIMH
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MIPOEKTHI, OLEHUBATh UJIE€U C NO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
PaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUECKOE IOBEIECHUE B Pa3IMYHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENIbHO COCTABJIATH IJIaH PEIICHUs] pacYETHBIX M KAUECTBEHHBIX 3aj1ay, IJIaH
BBITOJIHEHUS] MTPAKTUYECKON pabOThl C YYETOM HMMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelLIcHuE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHHUIO M TPOSIBICHUIO JPYIAUIMH B 00IaCTH (PHU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YIbTATOB LEIAM;

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX MPOLECCOB, X PE3YIbTATOB M OCHOBAHU;

MCIOJIb30BaTh MPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 X CHIXKEHHUIO;
IIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
MPUHUMATH ce0sl, MOHNUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATECIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMBbI MO (DU3HMKE IS
YPOBHS CpeqHero oobiiero o0pa3oBaHus y 00yUYarOIIUXCsl COBEPIICHCTBYETCSI SMOILIMOHATbHBIN
WHTEJIIEKT, MPEANOIaralonuii ChoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIEr0 CHOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHME, BUJICTb HANpPABJICHHS Pa3BHTHs COOCTBEHHOW HSMOIMOHAIBHOW chephl,
OBITH YBEpEHHBIM B ce0e;

CaMOpEeryJMpOBaHMsl,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  IPUHHUMATh
OTBETCTBEHHOCTh 332  CBOE  IIOBEJCHHE, CIOCOOHOCTh  AQNANTHPOBATHCI K
IMOIIMOHATBHBIM H3MEHEHHUSIM H TIPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMY, BKIIIOYAIONICH CTPEMJICHHUE K JOCTIIKCHHUIO LICIU U YCIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMECHUE JICHCTBOBATh, HCXO/Isl U3 CBOUX BO3MOXKHOCTEH;
9MITIATUH, BKJIFOYAIOIICH CIOCOOHOCTh MOHMMATh YMOLMOHAIBHOE COCTOSHHE APYTHX,
YUYUTBIBATh €r0 TIPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K COYYBCTBUIO H
COIEPEIKUBAHUIO;

COLIMAIPHBIX HABBIKOB, BKIIOYAIOLIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JPYTHMU JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K konny obydenus B 10 knacce npeIMETHbIE pe3ysibTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HIKOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJIOTHMYECKOH,
COLUMAIIBHOM M 3TUYECKOH cepax AesaTeNbHOCTH YeIOBEKa, POJib U MECTO (DPU3HUKH B
COBPEMEHHOM HAay4YHOU KapTUHE MHDa, 3HAYCHUE ONUCATEIbHOM,
cUCTeMaTH3UpyIoIel, O0BSICHUTENbHOM M MPOrHOCTHYECKOM (PyHKIMH (uzndyeckoi
TEOPUU — MEXAHUKU, MOJIEKYJSIPHON (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKON
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasinyarth yCIOBHUA NPUMEHUMOCTH Mojeneld (U3NYeCKMX Tel M IPOLECCOB
(sBNIEHMIT): MHEpLMANIbHAS cHcTeMa OTCUETa, aO0COOTHO TBEPIOE TEJI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TMaJieHue, aOCOJIOTHO yIpyras
neopmarusi, abCONIOTHO YNPYroe M abCONOTHO HEYIPYroe CTOJIKHOBEHUS, MOJENIN
ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MACalbHbIM ra3, TOUYEUHBIH
3apsl, OAHOPOJHOE MIEKTPUUECKOE T0JIE;

pasnnyath YCIOBUS (TpaHMIbI, OONAacTH) HPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OrPaHMYEHHOCThb
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh U OOBACHATH MEXaHWYECKHE TPOLECChl M SABICHMS, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHMYECKOTO
JBWDKEHUS, (POpPMYJIbI KMHEMAaTHKH PaBHOYCKOPEHHOTO JBMXKEHUS, MPeoOpazoBaHMS
lanmnes nmng CKOPOCTM M NepeMENIeHus, 3aKOoHbl  HblOTOHA, NpUHIUI
OTHOCHUTENIBHOCTU ['anuiies, 3aKOH BCEMHUPHOIO TATNOTEHUS, 3aKOHBI COXpaHEHUs
UMIyJIbCa M MEXaHWYECKOM DSHEpruu, CBs3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXAHUYECKOM DHEPIUH, YCIOBUS PpaBHOBECUS TBEPAOIO Tena), IMpPU ITOM
UCIIOJIb30BaTh ~ MAaT€MATHYECKOE  BBIPA)KEHHE  3aKOHOB, YKa3bplBaThb  YCIIOBHUSA
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHMii [ anuies, BTOPOro U TPEThEro
3aK0HOB HBIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXAHWUYECKOW YHEPTUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;



AHATM3UPOBATh U OOBSCHATH TETUIOBBIC MPOIECCHl M SIBICHUS, MCIOIB3Ys] OCHOBHBIE
nonoxenns MKT u 3aKOHBI MOJIEKYJISADHOH (H3UKH M TEPMOJUHAMUKH (CBS3b
JIaBJICHU UJI€aJIbHOTO ra3a co CpeHeN KNHETUYECKON SHEPIUel TEIIOBOIO JBUKEHUS
M KOHIEHTpPAUHUEH €ro MOJEKYJ, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CpEAHEH
KMHETUYECKOM JHEprued TEeIJIOBOTO JBHUKEHUSA €ro 4YacTHll, CBA3b [JaBJIECHUSA
WJCAbHOTO Ta3a C KOHLEHTpauuMeWd MOJIEKYJ M €ro TEMIIEpAaTypol, ypaBHEHHE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
SHEPrUM B TEIUIOBBIX IpOIEccax), MPU OSTOM HCIOJB30BAaTh MAaTEMaTUYECKOe
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl IPUMEHMMOCTH YpaBHEHHs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SIBIICHUS, WCIONB3ysI OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHUs JIEKTPHUUECKOro 3apsija,
3akoH  KylloHa, MOTEHUHAJIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHLMII
CYHEPIIO3UIUHN SJIEKTPUUECKHUX IOJIEH, MPU 3TOM yKa3blBas YCIOBUSA MPUMEHUMOCTHU
3akoHa KysioHa, a Take MpPaKTHYECKH BaKHBIE COOTHOIICHMS: 3aKOHbI Oma aJis
y4acTKa UEeNu U JJI1 3aMKHYTOH 3JIEKTPUUECKOU 1enu, 3akoH Jxoyns—JIenua, npasumia
Kupxroda, 3axors @apajest [UIsl SIEKTPOIHN3a);

ONHKCHIBATh (DU3MYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3Ys BEJIMUUHBL: IEPEMEIICHNUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHUJIbI, 1aBIICHHE,
MOTEHIMATbHASL DHEPTUs, KUHETHYECKash JHEPrus, MeXaHWdecKas SHEeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa TSHKECTH, CHUJIa YINPYTOCTH, CHIIA
TPEHUsI, MOIITHOCTb, SHEPTUS B3aUMOACHCTBUS Tea ¢ 3eMiEil BOIM3U €€ MOBEPXHOCTH,
SHEprusi ymnpyrou gedopmalil MPY>KUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHAS
TeMIiepaTypa Teja, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSISI SHEPTUsl HUIACAIBHOTO
OJIHOATOMHOTO Ta3a, paboTa HJIEaNbHOrO ra3a, OTHOCUTENIbHAs BJIAXXHOCTh BO3/yXa,
KII[I waeanbHOro TEIJIOBOIO JIBUTATENsl; JJIEKTPUUYECKOE I10JIe, HaIpPSKEHHOCTh
AIEKTPUYECKOT0 TOJIA, HANPSHKEHHOCTh MOJISI TOYEUHOIO 3apsiia WM 3apsyKEHHOI'O
miapa B BaKyyMe€ M B JUAJIEKTPHUKE, MOTECHIIMAT JIEKTPOCTATUYECKOrO MOJs, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABUKYIAs CHJIA, CUJAa TOKA, HAIpSKEHUE, MOIIHOCTh TOKa,
ANEKTpUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpa, CONMPOTUBIIEHUE ydacTKa ILENU C
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM  COEAMHEHUEM  PE3UCTOPOB,  HHEPrusd
ANEKTPUYECKOTO MOJIs KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTHM TMPOTEKaHWUS (U3MUECKUX SBICHUW: MEXaHUYECKOe
JIBWKEHHUE, TEIJIOBOE JBWIKEHHWE YacTHUI[ BEIIECTBAa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOe JBIKeHUE, MU dy3us, UCTapeHue, KUTICHUE W KOHJEHCAIUs, TJIaBJICHHE
M KpUCTA/UIM3alUs, HAMNpPAaBICHHOCTh  TEIUIONEpeAauu, JJIEKTpU3auus  Ted,
SKBUIMIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3apSXKEHHOTO MPOBOTHHUKA;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOW (DU3UYECKON BEIMYHMHBI OT JPYTOH C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYHUPOBATh YCTAHOBKY,
(GUKCUPOBATh PE3YIbTATHl MOJYYCHHOM 3aBUCUMOCTH (DU3WYECKMX BEIMYUH B BUJIE
rpadukoB ¢ y4€TOM aOCOMIOTHBIX MOTPEIIHOCTeH H3MEPEeHUM, AeNaTh BBIBOIBI TIO
pe3yJibTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEIWYWH, TMPU 3TOM BBIOUpATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCUTEIbHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPECHHUI;

MPOBOJIUTH  OMBITHI MO TPOBEPKE TPEIJIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
DKCMIEPUMEHT,  COOHMpaTh  OKCICPUMEHTAIBHYI0  YCTAaHOBKY,  aHaJIM3UPOBAThH
MOJTYYE€HHBIE PE3YJIbTAThI U IEJIaTh BBIBOJ] O CTaTyCe MPEIJIOKEHHON TUIOTE3HI;
cobmo1aTh mpaBwiia 0€30MacHOTO TPy/Aa MPU MPOBEACHUU HCCIEAOBAHUN B pamMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIEIOBATENBCKOW W TPOEKTHOM



JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPAaTOPHOIO
000py10BaHHUS;

pemath pacdy€THBIC 3a/laddl C SBHO 3aJlaHHOW W HESBHO 3aJaHHON (u3mueckoi
MOJICNIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hU3HYECKOM
MOJIeNIM, OTBeyarollell TpeOOBaHUAM 3aJauyd, MPUMEHITh (OPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJaThl  (U3UYECKUX TEOpPUH TMpPHU  HCIOIH30BAHHUU
MaTEMaTHYECKUX METOJOB PpELICHWs 3aJad, IMPOBOAUTH PACYEThl HAa OCHOBAaHUU
UMEIOUINXCA JAaHHBIX, AaHAJIU3UpOBaTh pPE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pEILIEHNUs ¢ YYETOM IOJyUYEHHBIX PE3yiIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a7a4l, TpeOyrolye MPUMEHEHHs 3HaHUH U3 pa3HbIX pa3/iesioB
Kypca (QU3MKH, a TaKkKe HHTErpallid 3HAHUM W3 APYTUX NPEAMETOB €CTECTBEHHO-
HAy4YyHOI0 LMKJA: BBICTPauBaTh JIOTMYECKYIO LIENOYKY PacCyKICHMM C OIopod Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHS;

MCII0JIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MTPOLIECCOB;
IPUBOAUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTUH;

aHaJM3UpOBaTh M  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOM
JESTEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IpOLIEcCaMH, C IO3ULUN
9KOJIOTMYECKON 0€3011aCHOCTH, IIPEICTaBICHUN 0 paloHaIbHOM
IPUPOJIONOIb30BAaHUH, @ TAaKXKE pa3yMHOM MCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH JUIs JalbHEHILIEro pa3BUTHsI YeJI0OBEUECKOro 00IIeCTBa;

IPUMEHSATh pa3IuyHble CIIOCO0bI PaboThl ¢ HHpopManuel (U3NIECKOTro COJepKaHUs C
UCTIOJIb30BAaHUEM  COBPEMEHHBIX HMH(MOPMAIMOHHBIX  TEXHOJOTHH, TPH  STOM
UCIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUId  IIOUCKAa,
nepepaboTKU UM TpeabsBIEHUS Y4eOHOM U Hay4yHO-NIOMYJSpHOM HH(OpManuu,
CTPYKTYPUPOBAaHUS M MHTEpIpeTalud HHGPOpMAlUU, IOJYYEHHOH W3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJIy4aeMylo HH(OpMaILMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHAIU3a
MCTOYHUKA MHPOpMAINHY;

IPOSBISATh OPTraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpoOIECcCe BBHIMOJIHEHUS IPOEKTHBIX MU Yy4eOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyIIE C HUCIOJHEHUEM PAa3JIMYHBIX COIMAJIBHBIX DPOJEH, IUIaHUPOBATh
paboTy TIpynmbl, palUOHAIBHO pACHpPENEsaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJlcKBaTHO OLICHMBATh BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIBI B PELIEHUE
paccMaTpuBaeMoi TPOOJIEMBI,

NpOSBIATE MOTHUBAaLMIO K Oyaymed mnpodeccHOHANbHOM — eATENbHOCTH  I10
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K konmy obyuenust B 11 knacce npeIMeTHbIE pe3ysIbTaThl Ha YIIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

MOHUMATh pOJIb (U3UKH B DKOHOMHYECKOHW, TEXHOJIOTHYECKOH, COIMHAIBHOU W
TUYECKON cdepax AEITeIbHOCTH YeIOBEKa, POJib U MEeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1eATEIHLHOCTH YeJIOBeKa U
JAIBHEWIIEM  HAyYHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONMUCATEIBHOM,
CUCTEMATHU3UPYIOLIe, OOBSCHUTENbHON U MPOrHOCTHYECKON (QYHKIMM (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
busuky, ponb Gu3NYecKol Teopuu B (HOPMUPOBAHHMH TPEACTABICHUN O (pU3nUecKon



KapTUHE MHUpa, MecTO (pU3MuecKoi KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nnyarth yCIOBHUA NPUMEHHUMOCTH MoOjeield (U3NYECKHX Tl H  IPOLECCOB
(sBJEHUI): OJHOPOIAHOE AJIEKTPUUYECKOE W  OJHOPOJHOE MAarHUTHOE  TIOJIf,
rapMOHHYECKHE KOJIeOaHMs, MaTeMaTHYEeCKHM MAasTHHUK, HACaIbHBIM IPY>KUHHBIHA
MasITHUK, TAPMOHHYECKUE BOJHBI, HACATbHBIN KOJIeOATENbHbI KOHTYp, TOHKAs JINH3A,
MojiesIeil aToMa, aTOMHOTO Si/Jpa U KBAHTOBOM MOJIETU CBETA;

pa3iauyath yciaoBHsl (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBMUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTANbHBIX 3aKOHOB W OTPAaHUYCHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE IMPOLIECCHl W SBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOXEHUSI M 3aKOHbl JJEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCUTEJIbHOCTH (3aKOH COXPAaHEHHUs 3JEKTPUUECKOTo 3apsia, cuia Amrepa, cuiia
JlopeHinia, 3akOH JJEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenna, cBs3p JJC
CAMOUHIYKIIUU B DJEMEHTE SJICKTPUUYECKOM ILIeNHU CO CKOPOCTHIO M3MEHEHUS CHUJIbI
TOKA, MOCTYJIaThl CHEUAIbHON TEOpUN OTHOCUTEILHOCTH DUHIITEHHA);
AQHAJIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCIIOJIb3YsI MOJOKEHUS
KBaHTOBOH (usuku (ypaBHeHue OiHIITEeWHa a1 Qorodddexra, mepBblid U BTOPOH
MoCTyJIaThl bopa, MpUHIUIT COOTHOIIEHUsT HeonpeaenéHHocrel ['ei3enOepra, 3aKOHbBI
COXPAaHEHHUS 3apsIOBOTO M MAacCOBOTO YHCEN M SHEPTUU B AJEPHBIX PEAKLHUAX, 3aKOH
pPaIuOaKTUBHOTO pacraja);

OTKCHIBATh (PU3MUECKHE TPOLIECCHI U SBJICHHSI, HCIIOIb3Ys BEIMYMHBI: HANPSHKEHHOCTH
ANEKTPUYECKOTO  MOJIA, TMOTEHIMAl  3JEKTPOCTATHYECKOro  MOJs,  Pa3sHOCTh
NOTEHLIMAJIOB, 3JIEKTPOJBIKYIIAS CHUJIA, WHAYKIUS MAarHUTHOIO IOJIsl, MarHUTHBIN
MOTOK, CWiIa AMIlepa, HUHIYKTUBHOCTb, JJIEKTPOJABIDKYINAs CHJIA CAaMOUHAYKIIHU,
HHEpPrusi MarHUTHOTO MOJIsl MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMIYJIbC, NOJHAS
SHEPTHUsl, SHEPIHsl TIOKOSI CBOOOIHON YaCTHIIbI, SHEPTUsl U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] sApa, SHEPTUs CBA3HM s7pa;

OOBSACHATH OCOOEHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: 3JIEKTpOMarHuTHas
WHAYKIIHSI, CAMOMHIYKIUS, pe30HaHC, HHTepdepeHIus BOIH, TUGPaKIUs, TUCTIEpCHs,
MOJIHOE BHYTpPEHHEE oTpaxkeHue, ¢otodnekrpuueckuit a3gdext (pororddexr), anbda-
u Oera-pacmaapl  sijAep, TramMma-u3inydeHwe saep, (GU3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHaJu3a U paboThI J1a3epa;

OTNpeeNATh HAalpaBJI€HUE MHJIYKIUU MArHUTHOTO MOJIA MPOBOJAHHMKA C TOKOM, CHJIbI
Awmmnepa u cuisl JlopeHna;

CTPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, u
PacCUMTHIBATh €r0 XAPAKTEPUCTUKH;

MPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE IMOHATHS, TEOPUU U 3aKOHBI AJIs
aHaM3a W OOBSICHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXOMALUIMX B 3BE3MAX, B
3BE3HBIX CHUCTEMax, B MEXIaJaKTHUYECKOW cpezde; MABMKEHHS HEOECHBIX Tell,
9BOJIIOIMH 3BE3] 1 BceneHHOMM;

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIUYMH C HCIOJIb30BaHUEM
PSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH Pe3yIbTaThI
MOJTyYEHHON 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHAE TIpadUKOB C Y4ETOM
aOCONIOTHBIX TOTPEIIHOCTe HM3MEPEeHMid, JieNaTh BBIBOJABI 1O  pe3yibTaTaMm
HCCJIEJIOBAHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMATBHBIA METOJ W3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCHUTEIbHBIE
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPECHHUI;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
OKCHEPUMEHT,  COOMpaTh  SKCIEPHUMEHTAJIbHYIO  YCTaHOBKY,  aHAJIW3UPOBATH
MIOJIyYEHHBIE PE3yJIbTaThl U J€1aTh BBIBOJ O CTATYCE MIPEAI0KEHHON TUITOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnronarh mpaBuia 0e30MacHOro TpyJa MpH MPOBEIECHUU HCCIENOBAaHUN B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHON
NESTEIbHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB M J1aOOPATOPHOIO
000py10BaHHUS;

pemath pacy€THBIC 3aladdl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mueckoi
MOJIeJIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBUS BbIOMpaTh (PU3MYECKHE MOJEINH,
OTBeYaroIue TpeOOBaHUAM 3a]auH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOPUH MPH HCIOJIb30BAHUM MAaTEMaTHYECKHX METOJI0B
pelieHuss 3ajad, MpPOBOJUTH pacuéTbl HAa OCHOBAHMM MMEIOIIMXCS JIAHHBIX,
AQHAJIM3UPOBATh pE3yJIbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MIOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a]aul, TpeOyrolue NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTHX MNPEeIMETOB €CTECTBEHHO-
HAy4yHOr0 IMKJa: BBICTpPAUBaTh JIOTHYECKYIO IIETIOYKY PAacCyKIEHUIl ¢ Omopod Ha
M3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHUS,

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHITUIIOB Pa0OTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTMYECKUX ITPOLIECCOB;
NPUBOINUTH PUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEIrO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTUH;

AQHAIM3UPOBATh U  OLIGHUBATh IOCJIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
JESITEIbHOCTH 4YE€JOBEKa, CBSI3aHHOW ¢ (PU3MYECKMMM MpoIleccaMu, C MO3MIMM
IKOJIOTHUECKON 0€301acHOCTH, IIpeICTaBICHUN 0 panrMoHaIbHOM
IPUPOJIONOIB30BAaHUH, a TAaKXKe pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH JUIs JalbHEHIIero pa3BUTHsI YeI0OBEUECKOro O0IIeCTBa;

OPUMEHSATH pa3InyHble CIIOCO0BI PabOoThl ¢ HH(popManuel (U3NIECKOTro COJepKaHus C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTHMH Ui  IIOUCKa,
nepepaboTKU UM TpeAbsBIEHUS Y4eOHOM M HayyHO-NOMYJSpPHOM HHpOpMaINH,
CTPYKTYpUPOBAHMSI W HMHTEPHpPETAUUU HHPOPMAIMK, MOTYyUYEHHOM U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH(OPMALIUIO U OIIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHAIU3a
MCTOYHUKA MHPOpMAIIHY;

NPOSBISATh OPraHU3allMOHHBIE M IO3HABATENIbHBIE YMEHHS CaMOCTOSITEIBHOIO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpoOIECCe BBIMOJIHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEI0BATELCKUX PadoT;

paboTaTh B TpyIIE C HCHOJHEHHEM Pa3IUYHbIX COLMAIBHBIX pOJIEH, MJIAHUPOBATH
paboTy TpyMIbl, palHOHATBHO paCHpeNesTh IeATeNbHOCTh B HECTaHJAPTHHIX
CUTYalUsX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXKIOrO U3 YYaCTHUKOB I'PYMIIBI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBaIMI0O K  Oyaymed npodecCHOHaNbHOW — AEATENbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODHUIISL.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero ogITpo.m)m,Ie p 6aKanec1me o0pa3oBaTe/bHbIE
padoTsl padoThI pecypesI
Pa3znen 1. HAYYHBIM METO/ ITO3HAHUSI TPUPO/IbI
1.1 Hay4nblif MeTO TO3HAHUS TTPUPO/IBI 6 bubamorexa LIOK
' Y A PHPOA https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemariia 10 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
22 Hunanika 10 https://m.edsoo.ru/7f41a4a6
N bubnuorexa [JOK
23 Craruia TsEproro TENA > . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.4 3aKOHbBI COXpaHEHUsI B MEXaHUKE 10 1 hitps://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
3.2 Tepmoannamuka. TerioBbie MalTMHBI 20 1 https://m.edsoo.ru/7f41ada6
33 ArperaTHble cocTosiHUS BemlecTBa. Da3oBbie 14 1 bubnmoreka [JOK
' ePeX0/Ibl https://m.edsoo.ru/7f41a4a6
Htoro mo pazueny 49
Pa3nen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe 1oJie 24 1 bubnnoreka [JOK
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. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 ToKH B pasIHEIX cpesiax 6 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny o4
Pa3znen 5. PUBNYECKHUU TIPAKTUKYM
. bu6mmoreka [IOK
>1 Dusirieckiit mpaKTiicyM 16 16 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 16
PesepBHOE Bpems 10 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a4a6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaKTI/I‘lCCKI/Ie 0Bpa30BATETBHBIE
padoThI padoThI pecypesi
Pazjnen 1. JIEKTPOJAMHAMUKA
bu6mmoreka [IOK
11 MarsurHoe nose 14 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 DJIIEeKTpOMarHuTHasE UHIYKIUS 13 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 27
Paznen 2. KOJIEBAHUMS 1 BOJIHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKHe KojieOaHus 10 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 DJIEKTPOMAarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/7f41a4a6
23 MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
24 Onruia 25 . https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 60
Pa3znen 3. OCHOBBI CIIEIIMAJTIBHOM TEOPUU OTHOCHUTEJBHOCTH
bu6mmoreka [JOK
3.1 Ocroger CTO S . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 Kopryciy1spHo-BonHOBOH yanmsm 15 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 Pu3ika atoma > https://m.edsoo.ru/7f41a4a6
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43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX
' YACTHUILI

Hroro no pazgeny

5
25

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4ab

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 ﬁgggﬁ:;:igﬁ{fﬂ 412426
Hroro no pazgeny 12
Paznea 6. PUSHUYECKHUIN MPAKTUKYM
. bubnnoreka [JOK
6.1 Pusueckuii IPAKTHKYM 16 16 https://m.edsgéru/7f4la4a6
Hroro mo pazueny 16
Pazgen 7. OBOBLIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITA 15 bubnnoreka [JOK
JeATeIbHOCTH, TIPHOOPETEHHOTO MIPH https://m.edsoo.ru/7f41a4a6
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no paszneny 15
PeszepBHoe Bpems 10 BH6H_HOTCKa LIOK
https://m.edsoo.ru/7f41a4a6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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