COJAEP/KAHUE OBYYEHUA

10 KJIACC
Pazgen 1. Hayunblid MeTO NO3HAHUS NPUPOILI.

Ouzuka — QyHaaMmeHTandbHas Hayka o npupozae. HaydHblil MeTo] MO3HaHUS U METOJBI
UCClIeIOBaHMs PU3NYECKUX SBICHUM.

DKCHEeprUMEHT U TeOpHsl B Ipolecce MO3HAHMs NpUpoasl. HabmroneHne u SKCepruMeHT B
dusuke.

Crioco0b1 m3MepeHust (pU3MUECKUX BEIMYMH (QHAJOTOBbIE U IU(POBBIE U3MEPUTEILHBIC
IpUOOPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[MorpemnocTr n3MepeHuit pu3nuecKux BeIUIHH (a0COTIOTHAS U OTHOCUTEIbHAS).
MonenupoBanue (HU3NYECKUX SIBICHUH W MPOLECCOB (MaTepualbHAs TOYKA, aOCOIIOTHO
TBEPAOE TEJNO, UACAIbHAS XKHUIKOCTh, HICATBHBIN Ta3, TOYCUHBIN 3apsn). [ unoreza. Guznveckuii

3aKOH, I'paHHLbI €ro IPUMCHUMOCTH. dusnueckas TCOpU.

Pomp m mecto ¢u3uku B (QOpMHpPOBAaHMM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

I/I?,MepeHI/Ie CUJIBI TOKAa MW HAIPsKCHHUA B LOCHHW IIOCTOAHHOI'O TOKa IIpU IIOMOIIN
AHaJIOTOBBIX U I_II/ICI)pOBI)IX HU3MCPUTCIIbHBIX HpI/I60pOB.

3HakoMCTBO ¢ 1MppoBoit mabopatopueit nmo ¢usuke. Ilpumepsl uzmepenus puznyeckux
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHuKka.
Tema 1. Kunemamurka.

MexaHI/I‘IGCKOG JOIBUXKCHHUC. OTHOCI/ITGJ'[BHOCTI) MEXAaHHUYCCKOT'O JIBUXCHUA. CI/ICTCMa
OTCUYETA.

HpHMaH u o6paTHa5{ 3aJa4u MCXaHHKHU.

Pannyc-BekTop MaTepHalbHOM TOYKH, €r0 NPOEKIMH Ha OCH CHCTEMBl KOOpAMHAT.
Tpaexropus.

[Tepememnienure, CKOpoCTh (CpelnHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOpPAHMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpauKu.



CBobonHoe maseHue. YCKOpeHue cBOOOAHOro majeHus. J[BuxeHue Tena, OpOIIEHHOTO
O[] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU M YCKOPEHHsI MaTEpUAIbHOW TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonuneriHoe nBueHue. JBUKEHUE MATEPUATIBHON TOYKH 10 OKPYKHOCTHU. YTJIOBAs U
auHelHass ckopocTb. llepmon u wacrora obOpamenus. LleHTpocTpemutenbHoe (HOpMaiabHOE),
KacaTeJIbHOe (TaHTeHI[MAbHOE) U IOJTHOE YCKOPEHHE MaTepHATbHONU TOUKH.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECChl: CHUAOMETp, IBUXKEHUE
CHapSJIOB, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

MO[[GJIB CHUCTEMbI OTCqéTa, HIUTIOCTpalad KHHEMATUYCCKUX XaPAKTCPUCTUK ABHUIKCHUA.
CriocoObI HcciIeTIOBaHUS JIBMKCHUN.

Wnmroctpanus npeaensHoro nepexoaa U u3MepeHrne MrHOBEHHONH CKOPOCTH.
[IpeobpazoBanre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenue neuxenus teaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpagnenne ckopocT py IBHKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeW, TPAEKTOPUM, CKOPOCTEW JIBMKEHHSI OJTHOTO M TOTO K€ Tela B Pa3HbIX
CHUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
N3yuenne HepaBHOMEPHOTO JBMXKEHHUS C IIEJIBIO OMPEIETICHISI MTHOBEHHOM CKOPOCTH.

I/I3MepeHHe YCKOPECHUA IIpU HpHMOHHHeﬁHOM PaBHOYCKOPCHHOM JABUIKCHUU I10 HaAKJIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHHs cBOOOTHOTO MajeHus (PEKOMEHJ0BAHO MCIIOIB30BaHNE IH(PPOBOH
nabopaTopun).

W3ydeHue nBUXKEHHS Tea, OpOIIEHHOT0 TOpU30HTaNbHO. [IpoBepka rumoressl o npsmMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY AAIBHOCTBIO IOJIETA U HAYAJIBHON CKOPOCTBIO TEJA.

I/IBYIICHI/IC ABWIKCHUS TEJIa IO OKPYKHOCTH C MMOCTOSIHHOM 110 MOAYJKO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH Iepuoja OOpalleHHs KOHUYECKOTO MasTHHKAa OT €ro
apaMeTpoB.



Tema 2. /lunamuxa.

Ilepssiit 3akoH HproToHa. MHepuuanbsHble cucTeMbl oTcyéTa. [IprHIMII OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUETa (ONpeaesieHue, IpUMEpHI).

Macca tena. Cuna. [IpuHImn cynepno3uiuu Cui.

Bropoii 3akoH HbroToHa 11711 MaTepUAIBHON TOYKH.

Tperuii 3akoH HpI0TOHA [U1s1 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U NHEPTHON MacChl.

Cuna TsDKeCTH. 3aBUCUMOCTb YCKOPEHHs CBOOOJHOIO TaJeHHs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI W OT reorpaduyueckoil MmupoThl. J[BHKEeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec Tena, IBHKYyIIErocs C yCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe Tpenue. Cuina TpeHUS CKOJNBXKEHUS M CHJAa TPEHUS IOKOS.
Koadduuument tpenusi. Cuna CONMpPOTUBICHUS TMPH JBUKCHUU TelNa B JKUIKOCTH WIM rasze, eé
3aBHCHUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

Texumdyeckue yCTpOﬁCTBa U TCEXHOJIOTHUYCCKUC IIPOLCCChI: MNMOAMMITHUKH, ABHUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpavyuu.
Habmonenne ABM>XeHUs TN B MHEPLMAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCYETA.
IIpyuHIUIT OTHOCHTEIBHOCTH.

KaueHne nByxX WIWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEUHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIICH MPUIIOKEHHBIX K T€Ty CHJI C TPOU3BEIEHUEM MacChl Tela
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHMKAIOIIMX B PE3yJIbTaTe B3aUMOACHCTBUS TEN.
N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTs.

Bec Tena mpu yckOpeHHOM TOIbEME U TIaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHCHI/IC CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJILXKXCHUA.



Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.
W3mepenue paBHOACHCTBYIONIECH CHIT ITPH JBMXKEHUH OpycKa 10 HAaKJIOHHOM IIOCKOCTH.

[TpoBepka THMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JIBUKEHHUS OpycKa IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

I/IBYLIGHI/IC JBHXKCHUS CUCTEMBI TCJI, CBSA3aHHBIX HUTBIO, HepeKHHYTOﬁ qepes JIErkui OJIOK.

Uzmepenne ko3 duirienTa TpeHus Mo BeJIUYHUHE YII0BOro Kodd@uireHTa 3aBUCUMOCTH
F..(N).

HccnenoBanue ABWKEHUS Opycka 10 HAKIOHHOM IUIOCKOCTH C  IEPEMEHHBIM
K02 PHUIIMEHTOM TPEHHUS.

W3ydeHne ABMKCHUS IPy3a Ha BATY C TPCHHEM.
Tema 3. Cmamuxa meépoozo mena.

AbcomoTtHO TBEpHOE Teno. IlocTynarenbHoe U BpallaTeIbHOE JBU)KEHUE TBEPAOTO Teia.
MoOMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEPIOMY Teny. LleHTp TspkecTH Tena.

VYcioBus paBHOBeCHs TBEPIOTO Tea.

YCTOﬁqHBOC, HeyCTOﬁQHBOC, 6e3pa3J'II/I‘lHOC paBHOBECHC.

TexHu4eckne yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, PeIIETYaThIe KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buns! paBHOBecHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, nPAKMUKYM.
HccnenoBanue yciaoBuil paBHOBECUS TBEPAOIO TeJa, UMEIOIEr0 OCh BPAIIEHUS.
KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3y4eHne ycToHYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OMIOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexanuke.

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MATCpUAJIBHBIX TOYCK. ]_[CHTp MacCC CHCTCMbI
MaTCpUaAJIbHBIX TOYCK. TeopeMa O IBUXKCHUH LCHTpPA MacCC.



HMnynbc CUIIbl U H3MEHEHHUE UMITYJIbCA TeNa.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

MomeHT HMITYJIbCa MaTepHaﬂbHOﬁ TOYKH. HpeI[CTaBJ'ICHI/Ie 0 COXpaHCHHHM MOMCEHTaA
HMITYJIbCAa B HCHTPAJIbHBIX ITOJIAX.

Pabora cwibl Ha ManoM M Ha KOHEYHOM IepeMerieHuu. I'paduueckoe mpencraBieHue
pabOTHI CHITHI.

MOIIHOCTH CHJIBL.

Kunernueckast sHeprus MaTepuaqbHOW TOYKH. TeopemMa 00 WM3MEHEHHHM KHHETHYECKOU
SHEPruu MaTepUaJIbHON TOUKHU.

IloTrenuuanpHbple ¥ HENOTEHIMANbHbIE CUIbl. [loTeHuManbHas >Heprud. IloTeHnuanpHas
SHEPTUs ynpyro neGopMHpPOBaHHOW MpYKUHBI. [loTeHIManbHas SHEPrHus Tela B OJHOPOTHOM
rpaBUTalMOHHOM Itosie. [loTeHnuanbHas SHepryus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOIHOIO

nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckas ckopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs3b pa6OTI>I HCIMOTCHIUAJIBHBIX CHUJI C U3BMCHCHHCM MEXaHUIECKOH OHEPIruu CUCTCMBI
Ten. 3aK0OH COXpaHCHUA MEXaHUYEeCKOM OHCPI'Uu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymnu Wid MI€aNbHOW KHUJIKOCTH KakK CIEICTBUE 3aKOHA COXPaHEHHUs
MEXaHUYECKOW dHEPTHUH.

TexHu4ecKkue yCTpPOMCTBA M TEXHOJIOTMUECKHE IIPOLIECCHI: JBUKCHHME DPAKET, BOIOMET,
KONEp, NPYKUHHBIN MUCTOJIET, TUPOCKOTI, (PUT'YpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BHKEHUE.

W3mepenrie MOIHOCTH CHJIBI.

W3MmeHeHne sHepruy Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHbIEe npeBpanieHuss KUHETHYECKOW M IMOTEHIWAJbHOM SHEPIHil NMpU JIEWCTBUM Ha
TEJIO CHUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUU TPU CBOOOTHOM I1aJ/ICHHUMU.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

W3mepenune uMiysbca Tesa 1o TOpMO3HOMY ITYTH.



W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHEHHsI UMITYJIbCA IPU YIPYTOM B3aUMOJAEHCTBUM.

W3mepeHre KNHEeTUYECKOM SHEPTUU Teja 0 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHIIBI TPEHUSI.
Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla 0 HAKJIIOHHOW TJIOCKOCTH.

Pa3nen 3. Moaekyasipaasi pu3uKka 1 TepMOJUHAMMKA.
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TOJIOKEHUSI MOJEKyIsIpHO-kuHeTnuyeckot Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKeHHE. XapaKTep JIBMIKCHHS W B3aMMOJICHCTBHS
YacTHIl BellecTBa. Moaenu CTpOeHUs ra30B, )KUJIKOCTEH U TBEPABIX Teld U 00BSICHEHHE CBOMCTB
BElIeCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BemecTBa. [locrosinHas ABorapo.

TemnoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. lllkama temmeparyp
enbcus.

Mogenb u1eanbHOrO ra3a B MOJICKYISIPHO-KMHETUYECKOM TEOPUH: YaCTHUIIBI ra3a ABIKYTCS
XA0THUYECKHU U HE B3aUMOJICHCTBYIOT JPYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcoiOTHasE TeMIieparypa
(mkanma temmneparyp KensBuna). 3akon JlanmpTona. M3omporecchl B uOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHre U30IPOLIECCOB: U30TEPMa,
u30xo0pa, nzobapa.

CBsi3b MEXIy [JaBICHHMEM M CpEAHEHl KHUHETUYECKOW »HHEpPruer IMOCTYNaTeIbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJ€albHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-

KHHETHIECKOU TCOpHUU UACATIBHOT'O ra3a).

CBsi3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJIWHAMUYECKOW CHUCTEMBI CO  CpeaHei
KUHETUYECKON IHEPTUEN NTOCTYNATEIBHOI0 TEMIOBOI0O JABUKEHUS €€ YaCTHUII.

TexHuueckue YCTpOHWCTBA M TEXHOJOTHMUECKHE IPOLECChl: TEPMOMETp, Oapomerp,
NOJy4eHNE HAHOMATEPUaJIOB.

Hemoncmpayuu.

Mojenu 1BUXKEHUS YaCTUI] BEIIECTBa.

Monens OpOYHOBCKOTO JIBUYKEHUSI.

Buneoponuk ¢ 3anuchio peatbHOro OPOYHOBCKOTO JIBHKEHHUSI.

Huddysus xunkocrei.



Mogens onbrta HITepHa.

IIpuTsxenue MOJIEKyII.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

HaOnronenue 1 uccienoBaHue H30IpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIJIOBOI'O PABHOBECHSI IPU TEINIOOOMEHE MEXIY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHre W30TEpMHUUECKOro IMporecca (PeKOMEHIIOBAHO HCIIOJIb30BaHHE IUPPOBOM
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

N3yuenune nzobapHoro nporiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawtunol.

TepmoanmHamuyeckas (TH) cucTeMa. 3agaHue BHEIIHUX YCIOBUU s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue mapamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpPEJHHE 3HAYEHUs BEJIMYMH, ONHKCHIBAIOIIUX €€ COCTOSHUE

Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuku. CaMONpon3BOIbHAS peflakcalus TePMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMa YypaBHEHUMN: YypaBHEHUE
MenneneeBa—KuanelipoHa U BbIpaXeHHE [UIsl BHYTPEHHEW JHEPrUM. Y CJIOBHUS NPUMEHUMOCTU
TOW MOJENU: HM3Kas KOHILIEHTpAllUs YacTUll, BBICOKHE TeMIepaTyphl. BrlpaxkeHue s
BHYTPEHHEN SHEPTUH OJTHOATOMHOT'O MI€aIbHOIO Irasa.

KBasucrarnyeckue u HeCTaTHYSCKHE IIPOLECChI.

DOnemeHTapHas paboTa B TepMoiMHaMuke. Brruncienue paboThl no rpaduky npoiecca Ha
pV-nuarpamme.

Termonepe;[aqa KaK CIoco0 HW3MEHEHHS BHyTpCHHCﬁ OHEPIrUun TepMOHHHaMHqCCKOﬁ
CHCTEMEI 0€e3 COBCPUICHUA pa6OTI)I. KOHBeKHI/ISI, TCIUIOMPOBOJHOCTE, U3TTYYCHHUC.

KomnuectBo Ttemnotel. TermnoéMmkocTh Tena. YaenbHas W MOJSPHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM TMporiecce.

[TepBbIii 3akoH TepMoaMHAMUKHU. BHyTpeHHsst sHeprus. KomuuecTBo TemioTsl M paborta
KAaK Mepbl N3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOIUHAMUYECKON CHCTEMBI.



Bropoii 3akoH TepMOIWHAMUKMA JJIsi PAaBHOBECHBIX MPOIECCOB: HeEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHUYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauadara.
AOcoitoTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOIMHAMHKH ISl HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO TEpEIaTh
TEIJIOTY OT OoJiee XOJOJAHOrOo Teja K Oojiee Harperomy 0Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTruMoCcTh IPUPOTHBIX TPOIECCOB.

[TpuHMne! AeiicTBUs TernoBbix MamuH. KIT/I.

MakcumanbHoe 3naduenune KIIJI. [ukn Kapno.

DKOJIOTHYECKHE acIeKThl UCIOJIb30BAHUS TEIJIOBBIX JABHUrareneil. TernoBoe 3arpsa3HeHHe
OKPYXKAarOILEH CpeIbl.

TexHuueckue ycTpolCTBa U TEXHOJIOTMYECKUE IPOLECCHI: XOJIOIUIbHUK, KOHIUIMOHED,
JU3ENIbHBIA U KapOIOpaTOpHBIM JBUraTeNM, MapoBas TypOWHA, IOJyYEeHHE CBEPXHHU3KUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
yTUIM3alKsg OMOOPraHUYECKOro TOIIUBA JUISl BBIPAOOTKHU «TEMJIOBOI» U 371€KTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IpU a11adaTHyeCcKOM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHuE yIEIBHBIX TEIUIOEMKOCTEH BELIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPTUU.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

N3mepenne yaenbHON TeM0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3yueHue B3aMMOCBS3M SHEPIMHM MEXMOJIEKYJISPHOTO B3aUMOJCHCTBUSL U TEMIEpPATypbl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecamnivie cocmoanun eewecmea. Dazoeuvie nepexooni.

[TapooOpa3zoBanue M KOHAeHcauus. McmapeHue U KWUIIEHHe. YJellbHas TeIuloTa
napooOpa3zoBaHusl.



HaCbIH_[eHHBIG U HCHACBLIIICHHBIC TIIaphI. KauecTBeHHAss 3aBHCHUMOCTb ILUIOTHOCTH H
JaBJICHUS HACBIMICHHOT'O IIapa OT TEMIICPAaTyphbl, UX HE3aBUCHUMOCTb OT 00BEMa HaCBhIIICHHOT'O
rnapa. 3aBHCHMOCTD TCMIICPATYPhbI KUIICHUA OT AABJICHUS B JKUJAKOCTH.

BriaxHocTb Bo3/tyxa. AGCONIOTHASI U OTHOCUTEIIbHAS BIaXKHOCTb.

Teépmoe Teno. Kpucrammmyeckue u amophHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
[TnaBnenue u kpuctauuzanus. Y aelnbHas TerioTa miasienus. Cyomumanusi.

Hedopmaruu tBEpHoro Ttema. Pactsokenue u cxatue. Cnur. Moxyne HOwnra. Tlpemen
yrnpyrux aedopmariuii.

TemnoBoe pacmMpeHue KUJAKOCTSH U TBEPABIX Tell, 00bEMHOE M JIMHEWHOE pacUIMpEHHE.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK MPUYUHA TEIJIOBOTO PACHIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEprun B (ha30BBIX MEPEXOIaX.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTshKeHHE. KoddduimeHT moBepXHOCTHOTO HATsHKeHUs. KammuisipHble
ABJEHU. [aBeHre 110 UCKPUBIEHHOM ITOBEPXHOCTHIO xKuaKkocTh. Dopmyita Jlamaca.

TexHuueckue YCTPOﬁCTBa H  TCXHOJIOTHYCCKHC IIPOHECCChI: JXKHUAKHUC KpPUCTAJLIbI,
COBPCMCHHBIC MaTCPUAJIBI.

Hemoncmpayuu.

TennoBoe pacimpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHMKEHHOM J1aBICHUU.
N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.
ONBITE ¢ MBIIBHBIMHU IJIEHKAMH,

CmauunBaHue.

Kanunnsipusie sBieHus.

Mopenn HEeHbIOTOHOBCKOM KUJIKOCTH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

UccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
Bunpr nedopmarimii.

Habmonenue manbix aedopmariuii.



Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.

W3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

W3y4eHne CBOMCTB HACHIIIEHHBIX I1apOB.

N3mepenune abCoNMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoOB B IIOMEILEHUH.
N3mepenue ko3¢ puirenTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JepopMaliy pe3HHOBOTO 0o0pasla OT MPUI0KEHHOH K HeMy
CHJIBI.

Pasznea 4. diekTpoauHaMuUKAa.
Tema 1. Inexkmpuueckoe noie.

OnexTpu3auus Tea U €€ NposBICHUS. DJIEKTpUYECKUM 3apsan. /[[Ba Buia 31eKTpUUECKUX
3apsaaoB. IIpOBONHMKM, NMPIEKTPUKH U MOJYHPOBOJHUKH. DJIEMEHTAPHBIM 3JIEKTPUUECKUN
3apsj. 3aKOH COXPaHEHUs 2JIEKTPUUECKOro 3apsiaa.

BsaumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kyiona.

SJIGKTpI/ILICCKOG noxae. Ero nelicTBue Ha QJICKTPHUUYCCKUC 3aPsAbI.

Hampsok€aHocts  anexkTpuyeckoro moins. I[IpoOHbiil 3apsn. JluHumM HanpsEHHOCTH
NIEKTpUYECKOro noJist. OHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHIMaTbHOCTh 3NEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHIMAIOB M HAIPSKEHUE.
[loTennmanpHass  3HEprus  3apsAga B DJIEKTPOCTATUYECKOM  TIOJIE. [Torenunan
ANEKTpPOCTaTUYECKOro mois. CBsi3b HANPsHKEHHOCTH TOJS WU PA3HOCTU MOTEHUMUAIOB s
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[IpuHIUIT CyNIEPIIO3UIIMY SJIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. [lome paBHOMEpPHO
3apsDKEHHOr0 1Mo 00BhEMy 1mapa. [lone paBHOMEpPHO 3apsKEHHOW OECKOHEYHOM ITOCKOCTH.
Kaptunbl nMHMI HANPs>KEHHOCTU ATUX MOJIEH M 3KBUIIOTEHIMATIBHBIX TOBEPXHOCTEN.

[IpoBOIHUKY B ANEKTPOCTATUYECKOM I0JI€. Y CIOBUE PABHOBECHS 3aPsJIOB.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC. I[I/I3J'ICKTpI/I‘-IeCKa$I NpOHUIACMOCTh BCIICCTBA.

Konnencarop. DIIEKTPOEMKOCTD KOH/JIEHCATOopa. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOoPA.

[TapannensHoe  coelMHEHWE  KOHJeHcaropoB.  [lociemoBaTebHOE — COCIUHCHHE
KOHJICHCATOPOB.



DHeprus 3apsHKEHHOTO KOHICHCATOPA.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLIECCHI: BJIEKTPOCKOI, AIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE JJICKTPONpHOOpOB, KOHAECHCATOPBI, T'€HEpaTOp
Ban ne I'paada.

Hemoncmpayuu.

VYCcTpoicTBO M MPUHITUIT JAEUCTBUS SJIEKTPOMETPA.

DNEKTpUUECKOe MoJe 3apsXKEHHBIX IIaPHUKOB.

DIIEKTPUUYECKOE TTOJIE IBYX 3apsKCHHBIX TUTACTHH.

Mogenb anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKas 3alluTa.

VCTpolCTBO M ICHCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh SHCKTpOéMKOCTI/I INIOCKOI'0O  KOHACHCAaTOpa OT IUIomaad IIJIACTHH,
PACCTOSAHNA MCKAY HUMHU U I[HBHGKTqueCKOﬁ IMPOHUIIACMOCTH.

DHeprust IMEKTPUIECKOTO MOJIs 3aPSHKCHHOTO KOHACHCATOPA.

3apsiaka U pa3psiaKa KOHASHCATopa Yepe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, nPAKMUKYM.
OreHKa CUIT B3aUMOJICHCTBUS 3aPsKEHHBIX TEIT.

HabGmronenue npeBparieHus SHEPTHH 3apsSKEHHOTO KOHJIEHCATOPa B YHEPTHUIO M3TyUEHUS
CBETOJINO/1A.

I/I3yquI/Ie IMPOTCKAHUA TOKA B LCIIN, coz[epxcameﬁ KOHACHCATOP.

Pacripenenennie  pa3HOCTM MOTEHIMANOB (HANpSDKEHMs) MPH  MOCIIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.
Cuna Toka. [locTOsSIHHBIN TOK.

VYCIIOBUSL  CYIIECTBOBAHMS TIIOCTOSHHOTO AJIGKTPHYECKOTO TOKa. VICTOYHWKM TOKAa.
Hampsoxkenne U u D1C E.



3akon OMa JJist yyacTKa LETH.

3JI€KTpI/I‘IeCKOe COIIPOTUBJICHUC. 3aBHCHMOCTD COIIPOTUBJICHHA OAHOPOJAHOTO ITPOBOAHHKA
OT €TI0 JJIMHBI U IIJIOIaaX IMOIICPEIYHOro CCUCHU. y,Z[eJ'IBHOC COIIPOTUBJICHHUE BCUICCTBA.

[locnenoBarenbHOE, NapaJIEIbHOE, CMEUNIAHHOE COEJAMHEHUE MPOBOJHMKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasmia Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.
MolHOCTb 31eKTpUYecKoro Toka. TernoBas MOIIHOCTh, BhIIEISIEMAas Ha PE3UCTOPE.

OJIC um BHyTpeHHEE CONPOTHBICHHUE HWCTOYHHMKA ToKa. 3akoH OMa i MOJHOH
(3aMKHYTOM) 3JIeKTpUUYECKON 1en. MOIIHOCTh UCTOYHMKA TOKa. KOpoTkoe 3aMbIKaHue.

KOHHGHC&TOp B IICIIM IIOCTOSAHHOI'O TOKA.

TexHuueckue ycTpoWCTBa U TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTat, CYETYUK IIEKTPUIECKON SHEPTUU.

Hemoncmpayuu.
W3mepeHue cuibl TOKa M HaMPSHKCHUS.

HccnenmoBanue 3aBUCHMMOCTH CHJIBI TOKa OT HaIIpsKCHUA JI4  pEe3uCTOpa, JIaMIIbI
HaKaJIMBaHHA U CBETOAMOAA.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, ILJIOINAAU
MOIICPECUYHOTO CCUCHUSA U MaTCpUalia.

HCCJ’IGI[OBaHI/Ie 3aBUCMUMOCTH CHJIBI TOKa OT COIPOTHUBJICHUA TIIPpU IMMOCTOAHHOM
HAITPSIP>KCHUU.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3aMplKkaHME TalbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coenMHEHNs UCTOYHUKOB Toka, D/]C Garapeil.

HccnenoBanue Pa3HOCTU NMMOTCHIHUAIOB MCKY ITOJTIOCAMU NCTOYHUKA TOKA OT CHUJIbI TOKA B
OCIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKkmuxym.
HccnenoBanue cMEIaHHOTO COETUHEHUS PE3HCTOPOB.

W3MmepeHue yaeapHOro CONpOTUBIEHHSI TIPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT HANIPSDKEHUS JUIs JIaMITbl HAKAJIMBaHUSL.
YBenuueHune npeena n3MepeHus aMmrnepMeTpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIECHUS ICTOYHUKA TOKA.



Hccnenosanue 3aBucumoctu DJ[C ranbBaHMYECKOI0 JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHHH.

I/ICCJ'IG,I[OBaHI/IC Pa3HOCTHU IMMOTCHIHAIOB MEXKY ITOJOCAMU NCTOYHHUKA TOKa OT CHUJIbI TOKA B
OCIIN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJIUMOCTD
TBEPJABIX ~ METAUIOB.  3aBUCUMOCTH  COINPOTHBJICHUS  METAIOB  OT  TEMIEpaTyphl.
CBepXMnpoBOIUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNpPUMECHas MPOBOJUMOCTb IMOJIYHPOBOAHHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBoJHUKOBbBIE TPUOOPHI.

ONEKTPUYECKUH TOK B DJIEKTPOJIUTAX. DJIEKTPOJIMTHYECKAS AUCCOLMALUSA. IIEKTPOIU3.
3axonbl Dapazest 1Sl 3JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSATEIbHBIA pa3psl.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. [lnazma.

TexHuueckue ycTpoicTBa M MNPAKTUYECKOE MPUMEHEHHUE: TIa30pa3psaHble JaMIlbl,
3JIEKTPOHHO-Ty4eBasi TpyOKa, MOJIYHPOBOJHUKOBBIE MPUOOPHI: THOJ, TPAaH3UCTOP, (OTOIUO,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA AJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akonsI snekTposinza dapanest.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

CpaBHeHHNE NPOBOJAUMOCTH METAJJIOB U MOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue anexTponusa.

M3mepeHne 3apsiia OJJHOBAJICHTHOT'O HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.



CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.
Du3n4ecKuil MPAKTUKYM.

Crioco6b1 n3Mepenus: PU3NUECKUX BETUYMH C HCIIOJIb30BAaHUEM aHAIOTOBBIX U IH(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHHMH  (u3mueckux BenmuyuH. OleHKa TpaHull
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHHUIA, UCCIICIOBAHHUM 3aBUCUMOCTEH (DU3MUECKUX BEIHYHUH,
MIPOBEPKa MPEAJIOKEHHBIX TMIOTe3 (BBIOOP M3 padOT, ONMUCAHHBIX B TEMAaTHYECKHX pasjeiax
«YYeHUYECKHI SKCIIEPUMEHT, 1a00paTOpHBIC PAOOTHI, IPAKTHKYM)).

MemnpeuMeTHHe CBHA3H.

N3yuenne kypca pusuku yriyonénHoro ypoBHs B 10 Kiacce oCymIeCTBISIETCS € y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mescnpeomemnvle nouamus, CeA3AHHBIE C U3VYEHUEM  MEmMO008 HAYYHO20
NO3HAHUA: SBICHUE, HAy4dHBIA (akT, THUMOoTe3a, (u3MYeckas BeIWYMHA, 3aKOH, TEOPHs,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIEIb, U3MEPECHHE, MOTPEITHOCTH HU3MEPEHUH,
HU3MEPUTEIIbHBIC PUOOPHI, IIUPPOBas 1a00paTOPHsL.

Mamemamuka: penieHne CUCTeMbl  ypaBHeHuH. JluneiitHas QyHkuus, mnapabona,
runepooia, ux rpaduku u cBoicTa. TpuroHomerpudeckue GyHKINU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH HA OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B JKMBOM mpupone, auddysus, ocMoc, TermioooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarollel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIUIMBA Ul BBIPAOOTKU «TEIJIOBOM» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIIPHbBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B KUBOU NMPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsl Macca, MoJTydYeHne HAHOMAaTepPUaJoB, TETUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbL, DJJIEKTPUUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAIINS, TAIbBAHUKA, YJICKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghua: BnaxHOCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUN C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CyXOro U
KUAKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKUMH (KpOHIUTEHH, peméryarbie
KOHCTPYKIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (TUPOCKOM, BOJIOMET
U JIpyrue), ABUraTellb BHYTPEHHEro CropaHus, napoBas TypOHWHa, OBITOBOW XOJIOJWJIbHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJY4YE€HHUS COBPEMEHHBIX MaTepuajoB, B TOM  4HCIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCcKass  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMITBI, TOITYIPOBOJHUKOBBIE TPHOOPHI, TAIbBAHUKA.



11 KUIIACC

Paznea 4. JiekTpoauHaMuKa.
Tema 4. Maznumnoe noe.

B3anMopnencTBue INOCTOSHHBIX MAarHUTOB M IPOBOJHHUKOB C TOKOM. MarHutHoe IoIe€.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprnio3uiuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM

HHAYKOUU.

MarHuTHOe TOJI€ MPOBOJHUKA C TOKOM (IIPSIMOTO TPOBOJHHMKA, KATYIIKH M KPYTrOBOTO
BUTKa). OnbIT Dpcrena.

Cuita Amriepa, e€ HampaBJICHUE U MOJTYJIb.

Cuna JlopeHua, €€ HampaBieHHME W MOIyJb. JIBH)KEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuiibl Jlopenna.

MarnutHoe nose B Bemectse. PeppoMarHeTUKH, apa- U THAMArHETUKH.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCH: IPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJBUIaTeNlb SIKOOM, YCKOpUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTI/IHa JIMHUH HHAYKOUHU MArtuTHOr0O T1I0JIsA IOJIOCOBOIO U HO,Z[KOBOO6pa3HOFO
INOCTOAHHBIX MarHuToOB.

KapTI/IHa JIMHUA MAarHUTHOM HHAYKOHUW TII0JIA JJIMHHOIO MHIpsAMOro IpoOBOJHUKA H
3aMKHYTOT'O KOJIbICBOT'O IMTPOBOAHHKA, KATYIIKHU C TOKOM.

BzaumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmtoienue 1BM>KEHUs ITy4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI AEHCTBHS STEKTPOU3ZMEPUTENLHOTO MPUOOPA MATHUTOIIEKTPUUECKON CHCTEMBI.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

WccnenoBanre MarHUTHOTO TOJIST TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.



N3mepenue cuinsl AMiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OrnpezesieHre MATHUTHON MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnexmpomacHumnan uHOYKyuUs.

SIBiieHnE SIEKTPOMArHUTHONM HMHAYKIMU. [loTok BekTopa marHuTHOM HHAYKUMH. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuu Papanes. BuxpeBoe 3JIEKTpUUECKOE IOJIE.
Toxku dyko.

O/1C uHayKIMK B IPOBOAHUKE, IBHXKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karyiika WHIYKTUBHOCTH B II€MM MOCTOSHHOTO TOKa. SIBieHHE
camounaykuu. 3/1C camonHayKIUU.

DHeprusi MarHuTHOrO MOJIsl KATYIIKUA C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.

Texumueckue yCTpOﬁCTBa N TCXHOJIOTHYCCKUC IMPOLCCChl: MHAYKIIMOHHAs I1€Yb, COJICHON,
3aliyTa OT JJICKTPpHU3alluU TCJI IIpU ABHUXKCHUHW B MArHUTHOM I10JIC 3emin.

Hemoncmpayuu.
HabGmronenue siBiieHUsI 2IEKTPOMArHUTHOM UHTYKIIUH.

Uccnenoanne 3aBucumoctd OJ[C HMHIYKIUU OT CKOPOCTH HU3MEHEHUS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.
[Tanenne MarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.
SIBeHne cCaMOMHIYKIINH.

UccnenoBanue 3apucumoct J/]C caMOMHAYKIIMM OT CKOPOCTH M3MEHEHUsI CHUJIBI TOKa B
LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.
WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre MHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.
HccnenoBanue siBIE€HUS CAMOMHIYKIUU.

C60p1<a MOZCIIN 3JICKTPOMAaraHuTHOI'0 reueparopa.



Pa3gen 5. Koj1ie0aHus ¥ BOJHBI.
Tema 1. Mexanuueckue xoneoanus.

KonebarensHaas cucrema. CBOOOIHBIE KOJIEOAHNUS.

['apmonnueckne  koseOanus.  KuHemarmueckoe HW  JUHAMHYECKOE  OIKCAHUE.
DHepreTuyeckoe OmMHucaHue (3aKOH  COXPAaHGHHS  MEXAaHMYeCKOW dHepruu). BrBon
JUHAMHUYECKOTO  ONKMCAHUS TapMOHMYCCKHX KOJICOAHMH W3 HX OJHEPreTHYeCKOro u

KHMHEMAaTHYCCKOI'O OITMCaHM.

Ammmatyna u dasza konebanuii. CBs3b aMIUIMTYABl KOJICOAHWH MCXOIHOM BEIUYHHBI C
aMIUTUTYIaMU KosieOaHuil €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u yactorta konebGanuii. [leproa Mabix cBOOOAHBIX KOJeOaHMI MaTEMaTHYECKOTO
MasTHUKA. [lepuos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHHUKA.

[TonsTHE 0 3aTyXarouux Kojaebanusx. BeiHyxneHnble konebanus. Pezonanc. Pe3onancHas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ] pe30HAHCHOM KpUBOM. ABTOKOJIEOaHUsI.

TexHu4yeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLECCH: METPOHOM, 4Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.
3anuck K01e0aTebHOTO JBUKEHUS.
Habmroienne He3aBUCUMOCTH NIEpUOa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyXaromux KoJIeOaHHMI M 3aBUCUMOCTH nepuoga CBO60I[HLIX KoJieOaHui
OT COIIPOTUBJICHUA.

UccnenoBanue kosnebaHWl Tpy3a Ha MAacCHUBHOM NpPYXHMHE C IEJlbl0 (HOPMUPOBAHUS
npejcTaBiIeHnuit 00 ueanbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU MPHU KOJIEOAHUIX IPy3a Ha MPYKUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

H3mepenue nepuojia CBOOOAHBIX KoJeOaHU HUTSIHOTO U MPY>KUHHOTO MasiTHHKOB.
W3ydeHne 3aKOHOB ABM)KEHUS TENa B X0/Ie KOJIeOaHH Ha yIIPyroM MojBece.
V3y4eHne IBMKCHUS HUTSHOTO MasTHHKA.

[IpeoOpazoBanre SHEPTUHU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoieOaHuH.



HccnenoBanue BEIHYKCHHBIX KOJICOaHUH.

Tema 2. InexkmpomazHumnele Konedanus.

Konebartenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMATHUTHBIC KOJIEOAHUS B HUACATLHOM
kosnebatenbHOM KOoHType. Popmyna Tomcona. CBs3b aMIUTUTYIbl 3apsia KOHAEHCATOpa C
aMILTUTYAOH CUJIBI TOKA B KOJIEOAaTEIbHOM KOHTYpE.

3aKoH COXpPAaHCHUS SHEPIrur B HACAJIbHOM KoJIe0aTeIbHOM KOHTYpC.

3aryxaroliyde 3JEKTPOMArHuTHbIe KojecOaHus. BBIHYKICHHBIE 3JICKTPOMArHUTHBIE
KoJieOaHusl.

IlepemeHHbII TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYJHOE M JAEHUCTBYIOIIEE
3HA4YE€HUE CUJIbl TOKA M HAIPSKEHUsI IPH pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT

BPEMEHH.

CunycougaibHblid IEpEMEHHBIN TOK. Pe3nucTop, KOHAEeHCATOp M KAaTyIIKa UHIYKTUBHOCTH
B LIENU CUHYCOUJAJIBHOIO MEPEMEHHOrO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanpupiii Tpanchopmarop. [IponsBonacTBo, nepenaya U noTpedieHUE 3IEKTPUUYECKOM
JHEPrUu.

OKOJIOTMYECKUE PHUCKU IPHU MPOU3BOJCTBE 3JEKTpOo3HEepruu. KynbTypa HCHOIb30BaHUS
ANEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HH.

TexHuueckue YCTpOﬁCTBa H  TCXHOJOIMYCCKHEC IIPOLCCCHI: SHGKTpI/I‘leCKI/Iﬁ 3BOHOK,
TreHepaTop NEPEeMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Hemoncmpayuu.

CBOOO/IHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCHUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.
OcumsuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Moiernb 37IeKTpOMarHuTHOTO TeHepaTopa.

BbIHYXIeHHBIE CHHYCOHTATBHBIE KOJICOaHHUS.

PesucTop, Karynika HHIYKTHBHOCTH M KOHACHCATOP B IEMH IEPEMEHHOTO TOKA.

Pe3onaHC mpu mociie0BaTeIbHOM COCAMHEHUH PE3UCTOpa, KATYIIKA WHAYKTUBHOCTH H
KOH/JICHCATOpA.

VYCeTpoicTBO M MPUHITUIT JEHCTBUS TpaHchopmaTopa.

Mozens IMHUY 37IEeKTponepeaayH.



Yuenuueckuii 3xkcnepumenm, nabopamophsie padomut, RPAKMUKYM.
Wzydenue Tpanchopmaropa.

HccnenoBanue MepeMEHHOIO TOKA 4Yepe3 IOCJIEN0BAaTEIbHO COECAUHEHHBIE KOHJIEHCATOP,
KaTYyILIKY U PE3UCTOP.

HabGmronenue 31eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue pabOThl MICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUmMHbLE 60JIHbL.

MexaHnuyeckue BOJIHBI, YCIIOBHMS HX pacupocrpaHeHus. llomepednsle ¥ NpOROIbHBIE
BoHBL. [lepros, CKOpOCTh paclpoCTpaHeHUs U JUIMHA BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpaKeHHUe, peJIoMIIeHUE, HHTEpPEepeHIH 1 TUu(paKITus.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

3JI€KTpOMaFHI/ITHI)I€ BOJIHEL. Y CJIOBHUS HU3JTY4YCHUSA DJICKTPOMArHUTHBIX BOJIH. Bzanmnuas
OpUCHTallud BEKTOPOB B SHCKTpOMaFHI/ITHOﬁ BOJIHC.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXCHHWE, INPEIOMIICHHE, NOJsIpU3aLus,
uHTEephepeHIHs U AU(PaKITHSL.

[Ikana 3JeKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUICHU. Pagnonokanusi.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIeH Cpeibl.

TexHu4eckne ycTpoMCTBAa M NPAKTUYECKOE NPHUMEHEHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,

pamap, paauonpuéMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOTIBHBIX BOJIH.
Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBHUCHUMOCTH JJINHBI BOJIHBI OT 4aCTOTHI KoJe0anuil.

Habmioienue orpakeHus: 1 MpeioMIIeHHS] MEXaHUUECKHUX BOJIH.

Habmonienue nntepdepeHny v AMPpakiiui MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.



CBolicTBa yabTpa3ByKa U €ro NIpUMEHEHHUE.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYAOH M YacTOTOU
KOJIeOaHUIA.

HccnenoBanne  CBOMCTB — DJICKTPOMArHMUTHBIX — BOJIH:  OTPaKEHHE, IMPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO M YIBTPAPHUOJICTOBOIO U3TyUCHHH.
Yuenuueckuit 3xcnepumenm, nadbopamopmvie padoomot, RPAKMUKYM.
W3y4eHne nmapamMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsamosinHENTHOE paclpoCTpaHEHHE CBETa B OJHOpOAHOUN cpene. JIyu cera. ToueuHbii
HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUil B IJIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TMpeJOMIICHHS cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIM IMOKa3aTenab MnpesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHUYECKOTO CBETa Y€pe3 I'paHMILy pasjelia
JIBYX ONITUYECKUX CpE.

Xon myueit B npusme. ucnepcus ceera. CioxHbIN cocTaB Oenoro cBera. LIser.

ITonmHOE BHYTpeHHEe oTpakeHue. IIpenenbHbIi yroi NoaHOro BHYTPEHHETO OTPaKEHUS.

CoOuparomiue M pacceuBaromive JUH3bL. ToHKasg JnH3a. DOKYCHOE pacCTOsSHUE U
ONTHUYECKasi CUJIa TOHKOM JMH3bl. 3aBUCHUMOCTh (DOKYCHOTO PAcCTOSIHUSI TOHKOM ceprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNs IPEIOMIICHUS.

dopMya TOHKOW JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

Xona nyda, IpoLIeIIIero JUH3Y M0 MPOU3BOIbHBIM YIJIOM K €€ TJIaBHON ONTUYECKOM OCH.
[Toctpoenue M300pakeHui TOYKH U OTpe3Ka psIMON B coOMparomux
Y pacCeuBAIOLINX JUH3aX U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaronias cnocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBast ontuka. WuHrepdepenums cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS

HAOMIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HWHTEp(EpEeHIIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMepsh! Kiaccu4ecknx MHTEP()EPEHIIMOHHBIX CXEM.



Hudpakuus cBera. JudpaxkmuonHas pemérka. YciaoBue HAOMIONCHHUS TJABHBIX
MaKCHMYMOB IIPH TTaJICHUY MOHOXPOMATHUYECKOTO CBETa Ha AU(PAKINOHHYIO PEIIETKY.

[Tonsipuzanus ceerta.

TexHuueckue YCTPOHMCTBA M TEXHOJOTMYECKHE IPOIECChl: OYKH, JIyla, TMEPUCKOIL,
doroanmapar, MHUKPOCKOI, TMPOCKIMOHHBIN amnmapar, MPOCBETICHUE OINTHKH, BOJOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomieHus CBETa.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBo .

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHHH B JIMH3aX.

Moenu MEUKpPOCKOIIA, TEJIECKOTA.

HaGmronenne uaTepdepeHium cera.

Hab6moneHne BETOB TOHKHX IIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne quppakinOHHON PEIIETKH.

Habmtonenue nudpakiinoHHOTO CHIEKTpa.

Hab6mronenue qucniepcuu certa.

Hab6monenue monsipusaiu cBera.

[TpumeHeHue MOSIPOUIOB IJIsl U3YyUEHUST MEXaHUUYECKUX HATPSHKCHUI.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

N3mepenne nokazaress IpeioMICHHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBa (Ha MPUMEPE KUIKUX
JIUH3).

W3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.
[Tomyuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia M JINH3HI.

HonyquHe I/I306pa)KeHI/IH B CUCTEMC U3 NBYX JIMH3.



KoHcTpyrpoBaHHu€e TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxiuu, nHTEpYEpeHINN 1 MOISPU3ALIUU CBETA.

W3yuyenue nossipu3anuu CBeTa, OTPaXKEHHOTO OT IOBEPXHOCTH JUAIEKTPUKA.
Nzyuenue nunTepdepeHIinm 1a3epHOro U3IydyeHus Ha IByX LIEIsX.

Habmronenue nucnepcuu.

Habmronenue u uccnenoBanue 1u(ppakiinoHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TomrydeHue cieKTpa U3Ty4eHUs] CBETOMO 1 TIPH ITOMOIITH TU(DPAKIIMOHHON PEIIETKH.
Pa3nes 6. OcHOBBI cielUAJIbLHONH T€OPUU OTHOCUTEIbHOCTH.

I'panuubl NMPUMEHMMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTymarel cnenuanbHOW TEOpUu
OTHOCHUTEJILHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  lIpeoOpa3zoBanust  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U COKpPALLEHUE
JJIMHBIL.

OHeprus 1 UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MaccChI ¢ 3HeprI/Ieﬁ " UMITYJIbCOM peHﬂTHBHCTCKOﬁ HqaCTHUILIBI. BHCPFI/IH IIOKOA.

TexHuueckue YCTpOﬁCTBa U TEXHOJOTHUYCCKUC IIPOLCCChI: CIITYTHHKOBBIC HpI/IéMHI/IKI/I,
YCKOPUTEIHN 3aPAKCHHBIX YaCTHII.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OnpezneneHue UMITYJIbCAa M SHEPTMM PEISATHBUCTCKUX YacTul] (o ¢ororpadusM TpekoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Paszpnen 7. KBanToBas ¢pusuka.
Tema 1. KopnycKkynapuo-60ino80il 0yaiusm.

PaBHOBecHOE TemIoBOe u3NMydeHUE (M3NydyeHHue aOCONMOTHO UEpPHOro Tena). 3aKoH
cMertenusa Bunaa. 'unoresa Ilimanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMIYIBC (POTOHA.

®otosdpdexr. OnbiTel A. I'. Cronerosa. 3akonsl ¢porodddexra. YpaBHeHne DHHIITEIHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJ€HHME CBEeTa Ha aOCOJIFOTHO TOIMVIOMIAIOIIYI0 U
abcoOTHO oTpaskarollyto nosepxHocts). OnbiThl I1. H. JIebenena.



BonHoBeie cBolictBa yactull. Bomnel ne bpouns. [nuHa BonHbI Ae bpoiid U pasmepsl
o0nacT  JOKanu3aluM  ABIMKYLIEeics dactuisl.  KopmycKyJasipHO-BOJHOBOH — Tyanu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIaX.

Criermnduka n3mepenuii B Mukpomupe. CootHomenus HeonpeaenéuHoctei I elizendepra.

TexHUUecKne yCTPOHCTBA M TEXHOJOTHUECKHE MPOIECCHI: CIIEKTPOMETP, (HOTORIIEMEHT,
(doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOUO/.

Hemoncmpayuu.

®DoTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.

HccnenoBanue 3aBUCMMOCTH COIIPOTHUBIIEHUS MOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.
CBeToaHoI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
HccnenoBanue horopesucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe nccnenoBanus Gotodddexra.
HccnenoBanue 3aBUCIMOCTH CHIIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKCHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopaa.

[Toctynarsl bopa. W3nydenune u moriomeHue (OTOHOB IIPHU MEPEXOE aToMa C OJHOIO
YPOBHS DHEPIMH HA JPYTOM.

Bunael ciektpoB. CiekTp ypOBHEN dHEPIrUU aTOMa BOJOPOAA.
CrnioHTaHHOE M BBIHY)KJEHHOE M3yueHue cera. Jlasep.

TexHUUecKne YCTPOWCTBA M TEXHOJOTHMYECKHE IMPOLECCH: CHEKTPAJIbHBIA aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabGnronenue nuHEHvaThIX CIIEKTPOB.

VYCTpoCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIINX YACTHIL.

Onpez[eneHI/Ie JJIMHBI BOJIHBI JIA3€PHOT'O U3JTYUCHU .



Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.
HabGnronenue nuneiyaToro crexkTpa.

HccrnenoBanue CrieKTpa pa3peskeHHOTO aTOMapHOTO BOJOPOJAA U M3MEPEHUE MOCTOSHHOM
PunGepra.

Tema 3. Qusuxka amomMHo20 A0PaA U IIEMEHMAPHBIX YACHUY,.

Hyxnonnas mogens siapa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4yucio sjpa.
N3oTombl.

PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIM OeTa-pacman. ['amma-
U3JTyYEHHUE.

3aKOoH pPaaMOAaKTUBHOrO pacmaga. PamumoakTuBHBIE H30TONBI B mpupone. CBoiicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA KUBbIe OpraHu3Mbl. EcTecTBEeHHbIN
don uznyuenus. Jlozumerpus.

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

SAnepusie peakuuu. Jlenenwe u cuHTe3 snep. Spepusie peaktopsl. [IpoGrembl
YIOPaBISEMOro TEPMOSAEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHUSA  SIIEPHOU
SHEPreTHKHU.

MGTOI[BI PErucCTpaivi 1 UCCICAOBAHNA 3JICMCHTAPHBIX YaCTHUII.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapHoHbI, Me30HBI U JenToHbl. IIpencraBienue o
CranpaptHoil Mogenu. KBapk-TirooHHast MOJENb apOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepyst U TEMHas SJHEPIHsL.

EnnncTBO m3nyueckoil KapTUHBI MUpA.

TexHu4eckne ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETp, Kamepa BuibcoHa,
SNEpHBIA  PEaKTOp, TEPMOSIEPHBbIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

HccnenoBanue paJuoakTUBHOTO (POHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomeHus 0eTa-4yacTUIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI aCTPOHOMHUU U ACTPOPUZUKH.

Otanbl  pa3BuUTUSA  acTpoHOMMHM. lIpuknagHOe H  MUPOBO33PEHYECKOE 3HAYEHHE

actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (HU3UKU [Js OOBSCHEHUS MPHUPOABI KOCMHYECKHX
00BEKTOB.



MGTOHBI ACTPOHOMUHNYCCKUX HCCHCHOB&HHﬁ. COBpeMeHHBIe OIITHUYCCKUEC TCICCKOIIbI,
paIuoTeNeCKObl, BHEATMOC(HEpHAs aCTPOHOMUSI.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

Conneunas cucrema.

Comnnue. Conneunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE31bl, MX OCHOBHBIE XapaKTepUCTUKU. Jlmarpamma «CHEKTpaJbHBIM Kjacc —
CBETUMOCTB». 3BE3/IbI INIABHOM I1OCJIE0BATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb» JJIS
3BE3]] TIJIaBHOM  IOCJENOBAaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE

MIPEACTABJICHHS O MMPOUCXOXKACHUH | 3BoJtonK CoJIHIIA U 3BE3]T. DTaIlbl )KM3HU 3BE3I.

Muineunsiii [1yTe — Hama ["anaktuka. [Tonoxenue u nuxenne Connua B ["amaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0b6na. PasOeranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonrooenusa.

HabGmionenuss 3B€3nHOrO0 He0a  HEBOOPY)KEHHBIM  IJ1a30M € HCIOJIB30BaHHEM
KOMIIBIOTEPHBIX ~MPWIOKCHUW U ONPEACIICHUS TIOJOXKEHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE c03Be31s1 CEeBEpHOIo MOMyIapus U sipKUe 3BE3/bI.

Habmronenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOTLICHUH.

Du3n4ecKuil MPaAKTUKYM.

Cnioco6b1 u3MepeHust GU3NYECKUX BEJIMUMH C UCTIOIB30BAHIEM aHAJIOTOBBIX U ITU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OleHka TpaHUIl
MO PELITHOCTEM.

[TpoBeneHNe KOCBEHHBIX H3MEPEHUIA, UCCIIETOBAHHM 3aBUCUMOCTEN (DU3HUECKUX BEIHYUH,
MPOBEpPKa MPEAJIOKEHHBIX TUIIOTE3 (BBIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKUX pasJieiax
«YYeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHKYM)).

O0o01maroniee moBTOpeHHUe.

O06oOmenne ¥ cUCTeMaTH3allds COJIEpKaHUS  pa3lesioB  Kypca «MexaHHKay,
«MomnekynsipHas ¢U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI CIIEIMAJIBHOW TEOPUU OTHOCHTEIBHOCTHY», «KBaHTOBas ¢u3mKay, «IJIEMEHTHI

ACTPOHOMUH U aCTPO(I)I/BI/IKI/I».

Ponb ¢u3uku M acTpOHOMMHM B 3KOHOMUYECKOH, TEXHOJOTHYECKOW, COIMATbHONH H
THUYECKON cdepax JesATeNbHOCTH 4YeJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B



COBPEMEHHOM HAy4yHOM KapTMHE MHpPA, 3HAYCHHUE OIUCATEJIIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSICHUTEIIBHOW M TPOTHOCTHYECKOW YHKIIUHA (PU3HUECKOU TEOPUH, POJIb (PU3HUECKOU TCOPUHU
B (popMHpOBaHUM TPEACTaBICHUI O (PU3UUECKON KapTUHE MHpa, MECTO (PM3UYECKON KapTHUHBI
MHpa B 00ILEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUN O IPUPOJE.

MexknpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyOon€HHOro ypoBHS B 11 Kiacce ocyliecTBIsieTcsl ¢ y4€ToM
COJICP)KATEBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

MesicnpeOmemuvie  NOHAMUA, C6A3AHHBIE €  U3YYEHUEM  MEMO008  HAYUHOZ20
nO3HAHUA: SBICHUE, HAy4yHbIA (QakT, Tumnoresa, (u3nueckas BeJIWYUHA, 3aKOH, TEOpus,
HaOJIOZICHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHU,
U3MEpUTEINIbHbIE MPUOOPDI, HUPPOBast 1a00paTOpusI.

Mamemamuka: pelieHUe CUCTEMbl ypaBHeHUH. TpuroHomerpuueckue (yHKLUUHU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CJIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JI€MEHTAapHBIX (DYHKIMH.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEACTICHHIE TUIOIIAAN TUIOCKUX GUTyp U 00BbEMa Tell.

buonozua: snekrpuyeckue sBIEHUS B KUBOW Npupoje, KoieOaTelbHbIE IBUKEHHS B
KUBOW  IMpHUpOJE,  SKOJOTMYECKHME  pPUCKM  IPU  TPOU3BOJACTBE  IJIEKTPOIHEPTHH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpYXKAIIEH Cpelpl, YyJIbTpa3ByKoBas JAUArHOCTHKa B
MeJIMIMHE, ONITUYECKUE SIBJIICHUS B )KUBOW IIPUPOJE.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHAJH3.

T'eozpaghusa: marHuTHBIE TIONMIOCAa 3€MITH, 3alIeKU MATHUTHBIX Py, (GOTOCHEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: npuMeHEeHNE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOBUTATEIh
SlkoOu, reHepaTOp MEPEMEHHOrO TOKA, HWHAYKIHOHHAs TIe4yb, JHHUM O3JIEKTpolepeaad,
AIIEKTPOJIBUraTeNlb, pajap, paauONpUEMHHUK, TEIEBU30p, aHTeHHa, Ttenedon, CBY-neus,
yJIbTpa3ByKOBasi IUArHOCTHKAa B TEXHUKE, NPOEKLMOHHBIA amnmapar, BOJOKOHHAs ONTHKA,
COJIHECYHas 6aTapes[, CITYTHHUKOBBIC HpI/IéMHI/IKI/I, AACpHad SHCPIreTHUKA U 3KOJOT'MYCCKUE aCIICKThI
€€ pa3BUTHS.

[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOTPAMMBI 110 ®U3MKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3y/bTaThl OCBOCHUS yueOHOro mnpeamera «DHU3UKa» JOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlUi, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESTEILHOCTU B IPOIECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM 1€ATEIBHOCTH, B TOM YHCJIE B YACTH:



IrPpaKIaHCKOI0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIMK O0YyYaroIIerocsi Kak akTUBHOTO W OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX  OOIICUCTIOBEYECKUX TI'yMAHUCTHYECKUX W JIEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIbHOCTh B HWHTEpecax TpaxkJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

YMEHHE B3aMMOJICHCTBOBATh C COIMATBLHBIMU HHCTUTYTaMU B COOTBETCTBHH C X (QYHKIUSIMH U
Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHON 1 BOJIOHTEPCKOM ESITEIHHOCTH.

MAaTPUOTHYECKOI'0 BOCIIMTAHUA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHHUSM POCCUHMCKHMX YUEHBIX B
obsactu GU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHHUA:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOT0 MIOBECHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;
OCO3HAHHE JIMYHOTO BKJIa/Ja B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO.

ICTETUYCCKOIo BOCIIMTAHUA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs ACTETUKY HAy4YHOrO TBOPYECTBA, IMPHUCYIIETO
¢du3nueckoil Hayke.

TPYA0BOT0 BOCIIMTAHMA:

UHTEpEC K Pa3IM4HbIM cepam mpodecCHOoHANTBHON NeATENIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢Gu3uKO W TEXHMKOW, yMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccun u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIAHEI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMIO M camMoOOpa30BaHUIO B oOsacT (U3MKM Ha
MPOTSHKEHUH BCEH KU3HU.

IKOJOI'M4€CKOro BOCrMMTaHusd:

c(OPMUPOBAHHOCTh ~ JKOJIOTHYECKOH  KyJIbTYyphl, OCO3HAaHHE TIJI00ATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBaHME M OCYILIECTBICHHE JCUCTBUI B OKpY)KaloLIeH cpele Ha OCHOBE 3HAHHUS Iesei
YCTOWMYUBOTO PA3BUTHS YEJIOBEYECTBA;

pacuIMpeHre OIbITa JEATEIbHOCTH IKOJOTHUECKOW HANpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUU 1o (pu3HKe.

HECHHOCTH HAYYHOI'0 MO3HAHUA:



c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
(bU3UYEeCKON HAYKH,

OCO3HAHME IIEHHOCTH HAyYHOH AESITeNhbHOCTH, TOTOBHOCTH B TIpOIlecce HM3y4YeHUs (HU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEOBATEIBCKYIO IEATEIbHOCTh HHINBHIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBuA:

camMocCTOsITeNIbHO  (OPMYIUPOBaTh M aKTyaJlU3upoBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIH ACSITEIbHOCTH, 331aBATh IAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;
pa3pabaThiBaTh IUIAH pPEUICHHs MPOOJIEMbl ¢ Y4ETOM aHain3a MMEIOIIMXCS MaTepUaabHBIX U
HeMaTepualbHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM, OLICHUBATh
PHUCKH TIOCTIEACTBUMN JAEATEIBHOCTH;

KOOPJAMHHUPOBATh W  BBINONHATH pabOTy B YCIOBUSIX peajbHOro, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble nccienoBareiLbcKue JeliCTBUA.

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3MUYECKOIN HAYKU;
BJIa/IETh HAaBbIKAMHU y4eOHO-UCCIEIOBATENECKON U IPOEKTHOM IeATEIbHOCTH B 00JacTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIleHus 3ajay
buznYECcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJCTh BUIAMHU JCSATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaInu,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMUHBIX YYeOHBIX CHUTYyallUsX, B TOM YHCIE MpHU
CO3/JaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBJIATh IPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJlM3UPOBATH 3a/1a4y, BBIIBUTaTh THUIOTE3Y €€
pelieHus, HaXO0AUTh apTYMEHTHI JUIsl JOKa3aTeIhCTBA CBOUX YTBEP)KJICHHM, 3a71aBaTh MapaMeTphl
Y KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PEIICHUs 3aJla4dl PEe3yJIbTaThl, KPUTHUECKH OIICHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIE 3a7aull B OOpa30BATEIbHON JAESITEIBHOCTH, B TOM
qHclie MPU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B MPAKTHUYECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:

BJIa/IETh HaBbIKaMU IMOJIy4eHUs UH(pOpMaMU PU3UYECKOTO COAECPKAHUS U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh MOWCK, aHAJINW3, CUCTEMATH3AlMI0 M HHTEPHPETAIHIO
UHGOPMALIUU Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;



UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOMIOZCHHEM TpeOoBaHUIl
SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PECypcoCcOepe eHns, MPABOBbIX M ATHYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEpKAaHUS B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3zHAUYCHUS
uH(bOpMallMM W LEJIeBOW ayAuTOpUM, BBIOMpAs ONTHUMAIbHYIO (OpMY MpEICTaBICHUS U
BU3YaIM3aL1H.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—lble JelCcTBHUA:

OCYILECTBIISATH OOILIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;

BBIOMPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JACHCTBHH € y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

INPUHUMATD LIEJIM COBMECTHOM JIE€ATEIbHOCTH, OPIaHU30BbIBATh U KOOPIAUHUPOBATh AEUCTBUS 10
€€ JOCTI)KEHMIO: COCTaBIISATh IUIAH JEUCTBUH, pacupelensTh pojid € Y4YETOM MHEHUU
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJla M KaXXIOT0 y4aCTHHKA KOMaHAbI B OOIIMN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLEHUBATh HAEH C NO3UWLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHbIE eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh TO3HABATENbHYIO JAESITENbHOCTh B oO0nactu  (U3HKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbBHO COCTaBIISATh IUIAH pEUIEHUs pacy€THBIX M KadyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI € YYETOM MMEIONIUXCSA PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparb Ha ce0s OTBETCTBEHHOCTh 3a
pEILICHHE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHUIO JPYIUIMH B 00JIaCTU (PU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

AaBaTb OHLCHKY HOBBIM CHUTyallUdM, BHOCUTb KOPPCKTUBBI B [JACATCILHOCTb, OLICHUBATH
COOTBETCTBUC PEIYJIbTATOB LEIISAM;

BlaJeTh HAaBBIKAMHM I103HABATEIbLHOM pe(l)JICKCI/II/I KaK OCO3HaHUs COBCPIITACMBIX JeNCTBUI U
MBICJIMTCJIIBHBIX ITPOLECCOB, UX PE3YIJIIBTATOB U OCHOBaHHﬁ;

HCIIOJB30BaTh HpI/IéMBI pe(bHeKCI/II/I AJIsL OCHKW CUTYalluu, BBI60pa BCPHOI'0O PCIICHUA,

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUICHUSA 110 UX CHUXKCHUIO,

IMPUHHUMATh MOTHUBBI U apTYMCHTBI APYT'UX MPHU aHAJIN3C PE3YJIbTATOB ACATCIIBHOCTH,



NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU M IOCTOUHCTBA,
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€E PE3YIbTATOB JIEATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce MOCTHKEHUS! JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS NPOTPaMMBbI MO (DH3HKE s
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEIIIEKT, MPEANOoIaralonui chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHUE,
BU/ICTh HAIPaBJICHUS PAa3BUTHS COOCTBEHHOM YMOIIMOHAIBHON cepbl, OBITh yBEPEHHBIM B cele;
CaMOPETyJIMPOBAHNUs, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBE/IEHUE, CIIOCOOHOCTh aalTHPOBATHCA K SMOLMOHAIBHBIM U3MEHEHHSM U MPOSBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K IOCTIDKECHHIO LIENU M YCIIEeXY, ONTHMU3M,
MHHUIMATUBHOCTH, YMEHUE JIEHCTBOBATH, UCXO/S U3 CBOUX BO3ZMOXKHOCTEH;

SMIIaTHH, BKJIIOYAIONMIEH CHOCOOHOCTh MOHMMAaTh OSMOLMOHAIBHOE COCTOSHUE JpPYTHX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;
COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBaTh OTHOLICHUS C JAPYTUMH
JFOAbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K xoHuy oOyuenusi B 10 knacce npeiMeTHbIE pe3ysbTaThl Ha YIJyOJEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

HOHUMAaTh POJib (PU3UKU B SKOHOMUYECKOH, TEXHOJIOIMYECKOH, IKOJIOIMYECKON, COLMAIIbHON U
ITHYECKON cdepax AEATEIbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOW HAyYHOMH
KapTHHE MHpa, 3HAYCHHE OMNHMCATENbHOM, CHCTEeMAaTU3UpYIOIIeH, OOBACHUTENbHOH U
MPOrHOCTUYECKOW (QYHKIMH (U3NYECKON TEOpUHM — MEXaHUKH, MOJIEKYISIpHON (U3MKU U
TEPMOJIMHAMMKH, POJIb (U3NUECKOl Teopuu B (OPMHUPOBAHUHU MPEACTaBICHUN O (QU3HUECcKOn
KapTHUHE MUPAa;

pasnnyath yCJIOBUS HPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB (SBICHHM):
UHEepLUalbHas CHCTEMa OTcu€ra, aOCONIOTHO TBEPAOE TENO, MaTepualbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJIHOE TMaJieHHe, abCONIIOTHO yrpyras Jedopmarus,
a0COJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Tra3a, XHUJIKOCTH U
TBEPAOTO (KPUCTAIMUECKOro) Tena, WJeadbHBbIH Ta3, TOYEUYHBIH 3apsal, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

pasnnyath yciaoBus (TpaHMIbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMATh
BceoOUMil xapakTrep (QyHAaMEHTalIbHBIX 3aKOHOB W OIPAaHUYEHHOCTh MCIOJB30BAaHUS YaCTHBIX
3aKOHOB;

aHAJTM3UPOBaTh M OOBSCHATh MEXaHHYECKHE MPOLECChl M SBJICHUS, HCIOJb3YS OCHOBHBIE
MOJIO)KEHUST M 3aKOHbl MEXaHUKU (OTHOCHTEIHHOCTh MEXaHMYECKOTO JBMKEHUS, (HOPMYJIIbI
KMHEMAaTUKU PABHOYCKOPEHHOTO JBWXKEHMs, NpeoOpazoBaHus [amwies 1 CKOPOCTH U
nepeMenieHus, 3akoHbl HbloTOHA, MPUHLIMI OTHOCHUTENBHOCTH ['anmmiies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHUS HUMIIYJIbCa U MEXaHHMYECKOW SHEpPIruH, CBsI3b PabOThI CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOW OHHEpPruH, YCIOBUS paBHOBECHS TBEPAOrO TeNa), MPU 3TOM
MCIIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHUS NPUMEHMMOCTH
busznyecKkux 3aKOHOB: MpeoOpa3oBaHuil ['anmunes, BTOporo M TpeThero 3akoHoB HbroTOHa,
3aKOHOB COXPaHEHUsI UMITYJIbCA U MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AHAIM3UPOBATH U OOBACHATH TEIUIOBBIE MPOILIECCHI U SBJIEHUS, UCTIOIb3YsI OCHOBHBIE MOJIOXKEHUS
MKT u 3aKOHBI MOJIEKYJISIPHOIM (PU3UKH U TEPMOJMHAMUKH (CBSI3b JABJIECHUS HJICAILHOTO ra3a co



CpPEIHEW KUHETUYECKON DHEPruel TEIUIOBOrO JBUYKEHUs U KOHLIEHTpALUEH €ro MOJIEKYJ, CBS3b
TEMIIEPATYPHI BEIECTBA CO CPEAHEN KNHETUYECKON YHEPTUEH TEIUIOBOTO IBHKEHUS €r0 4acTull,
CBS3b JABJICHUS MJCAIBHOIO ra3a ¢ KOHIICHTPALMEH MOJIEKYJ U €ro TEMIEpaTypou, ypaBHEHUE
MenneneeBa—KuanelipoHa, nepBblii 3aKOH TEPMOAMHAMMKHU, 3aKOH COXPAaHEHUS HDHEPIHMM B
TEIUIOBBIX IIpolLleccax), IPHU OSTOM HCIIOJIB30BAaTh MAaTEMAaTHUECKOE BBIPAXKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBMsI IPUMEHUMOCTH ypaBHeHUs: MenneneeBa—KianelipoHna;

aHATM3UPOBATh M OOBACHATH SJICKTPUUYECKHUE SIBJICHUS, UCIOJB3YS OCHOBHBIC TOJOXKCHUS U
3aKOHBl DJIEKTPOJMHAMMKHM (3aKOH COXpPaHEHMs »HJIEKTPUUYECKOro 3apsja, 3akoH Kyiona,
MOTEHIUAIBHOCTD JIEKTPOCTATUYECKOIO IOJISL, IPUHIUII CYIEPIIO3ULIUN ICKTPUUECKUX II0JICH,
IIPY 9TOM YKas3blBasl YCJIIOBHs IPUMEHHMMOCTH 3aKoHa KylloHa, a Takke IPAKTUYECKH BaXKHbIC
COOTHOLIEHUS: 3aKOHbI OMa JJi ydacTKa LENU U JUIs 3aMKHYTOW 3JIEKTPUUYECKOM LIENH, 3aKOH
Jlxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apages s 2JICKTPOIU3a);

OIKCHIBATH (PU3MUECKUE TPOILECCHI U SBICHUS, UCTIONB3Ys BEIMYUHBL: TIEpEMEICHUE, CKOPOCTb,
YCKOpPEHHE, UMITYJIbC Teja U CUCTEMBI TeJ, CHJIA, MOMEHT CHJIbI, JABJICHHUE, IOTCHIMAIbHAS
SHEPrusi, KHHETUYECKasi SHEPrus, MEXaHN4ecKasi SHEprusi, padoTa CUIIbI, HEHTPOCTPEMUTENBHOE
YCKOpPEHUE, CUJIa TSKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHUS, MOILIHOCTD, SJHEPTHsl B3aUMOIEHCTBHUS
Tena ¢ 3eMiiéil BOM3u e€ OBEPXHOCTH, SHEPTHUs YIIPYroi nedopMannu MpYKUHbI, KOJTUIECTBO
TEIUIOTHI, a0CONIOTHAs TemIeparypa Teja, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS SHEPIus
UJEAIBHOTO OJIHOATOMHOIO Ta3a, padoTa WAeaIbHOTO ra3a, OTHOCUTENbHAS BIaXXHOCTh BO3/1yXa,
KII/] nneanpHOro TEII0BOrO ABUTATENs; dJIEKTPUUECKOE M10JI€, HAIPSHKEHHOCTD dJIEKTPUUECKOTO
IOJIsI, HANpPsDKEHHOCTh IOJI TOYEYHOIO 3apsja WM 3apsyKeHHOro Iapa B BakyymMe U B
JUDJIEKTPUKE,  TOTEHUMAJl  JIEKTPOCTAaTUYECKOrO0  IOJIs,  PAasHOCTb  IIOTEHLMUANOB,
ANEKTPOJBIIKYIIAS CHJIA, CHJIA TOKA, HAIPSOHKEHUE, MOLIHOCTHh TOKA, JJIEKTpUYECKas EMKOCThb
IUIOCKOTO KOHJEHCATOPA, CONPOTUBJICHNE YJacTKa LIENHU € [TOCIEN0BATEIbHBIM U MTAPAJIJICIIbHBIM
COECIMHEHUEM PE3UCTOPOB, IHEPTUA IIEKTPUIECKOTO 110JII KOHIEHCATOPA;

OOBSICHATE OCOOEHHOCTH MpOTeKaHUs (U3NYECKUX SBICHHHA: MEXaHUYECKOe JBHKEHHE,
TEIUIOBOE JBM)KEHME YAaCTHI] BEUIECTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBH)KEHUE,
muddy3us, HcCIapeHue, KUIIEHWE W KOHJEHcalus, I[UIaBJI€HHE W KpUCTAJLIM3alus,
HaIIPaBJIEHHOCTh TEIUIONEpENaun, SJIEKTPHU3alMs TeJl, SKBUIIOTEHIHAJIbHOCTh IOBEPXHOCTU
3apsKEHHOTO IIPOBOJAHUKA;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JApPYyrol c
UCITIOJIb30BAaHUEM MPSIMBIX H3MEPEHHH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (pUKCHpOBATh
pe3yNibTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BHJIE TPapUKOB C YUETOM
aOCOJIIOTHBIX MOTPELTHOCTEH N3MEPEHNUH, IeNIaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEI0BaHUS;
IIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYUH, NMPU 3TOM BBIOMPATH ONTUMAJIbHBIN
METOJ H3MEpEHHUs, OLEHHBAaTh aOCOJIOTHBIE M OTHOCUTEIbHBIE IOTPEIIHOCTH MPSIMBIX H
KOCBEHHBIX U3MEPEHHUN;

IPOBOJUTH OINBITHl [0 IIPOBEPKE IMPEIIONKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE Pe3yJbTaThl U JENIaTh
BBIBOJ| O CTaTyC€ NPEUIOKEHHON TUIIOTE3BI;

coOnrofaTh mpaBuiia 6€30MacCHOrO TpyJa MpHU MPOBEIECHUU HMCCIEIOBAaHUN B paMKax y4eOHOTo
HKCIEPUMEHTa, MPAKTHUKyMa U Y4eOHO-MCCIENOBATENbCKOM U TPOEKTHOW JEATENILHOCTU C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TJAOOPaTOPHOro 000pyI0BaHUS;

pewmiath pacu€THble 3a/laud C SBHO 3aJJaHHOM M HESBHO 3a/JlaHHON (U3MYECKOH MOojesblo: Ha
OCHOBaHMHM aHallM3a yCJIOBUS OOOCHOBBIBaTH BHIOOp (HU3MUYECKOW MOJEIH, OTBeyarolei
TpeOOBaHUSAM 3aJayd, NPUMEHATH (OPMYIBI, 3aKOHBL, 3aKOHOMEPHOCTH U IOCTYJAaThl
bu3nyecKux TEOpUM MpU HCIOJB30BAHMM MaTeMaTHYEeCKHMX METOJOB peIlleHus 3ajad,
IIPOBOJUTH pacy€Tbl HAa OCHOBAaHUM HUMEIOIIMXCA [AHHBIX, aHAJIU3UpPOBATh pPE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJYUEHHBIX PE3YJIbTATOB;

pemaTh KayecTBEHHbIE 33/1a4M, TpeOylolue MPUMEHEHUsl 3HAaHWW U3 pasHBIX pa3lesioB Kypca
¢u3MKK, a TaKKe MHTETpAalluyd 3HAHUM M3 JPYruX NPEeIMETOB €CTECTBEHHO-HAyYHOTO LHUKJIA!



BBICTpAaUBaTh JIOTHYECKYIO IIEMOYKY pACCYKIEHUH C ONMOpod Ha W3y4yEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3HUYECKHE SIBIICHHUS;

UCIIOJIb30BAaTh TEOPETUYCCKUE 3HAHWUS i1 OOBSICHCHHS OCHOBHBIX IPUHITUIIOB PaOOTHI
U3MEPUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIECCOB;
MPUBOIUTH PUMEPHI BKIIAJIa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;
AHAIM3UPOBATh M OICHUBATh IOCJICICTBUS OBITOBOW W TIPOU3BOJCTBEHHOW MACSITEIHLHOCTU
YeNIOBeKa, CBA3aHHOW ¢ (PU3MUYECKUMH MPOIECCAMH, C TMO3UIUI 3KOJIOTMYECKON 0E30MacHOCTH,
MPEJICTABICHUIA O PAIlMOHATBLHOM TMPUPOJIONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOIb30BAHUU
JOCTYD)KEHUH HAyKH U TEXHOJIOTHI IS TaTbHEUIIIET0 Pa3BUTHS Y€JI0BEYECKOro O0IIeCTBa;
NPUMEHSTh PA3JIMYHBbIE CIIOCOOBI PA0OTHI ¢ HWHQpOpMAIUEH (U3HUECKOTO COACPKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH, IMPH ASTOM HCIOIb30BaTh
COBpEMEHHbIC HH(OPMAIIMOHHBIC TEXHOJOTUU I TOWCKA, MEepepaboTKU U TMPEeabSIBICHUS
y4eOHOM ¥ HAayYHO-TIONMYJSIPHOH HMH(OpPMAIUU, CTPYKTYPHUPOBAaHHS W HWHTEpPIpPETAIHH
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3jMYHbIX HWCTOYHUKOB, KPUTUYCCKH AaHAIU3HPOBATH
NoJTy4aeMyro HH()OPMAIHIO U OIICHUBATh €€ JJOCTOBEPHOCTh KaK HA OCHOBE MMCIOIIUXCsI 3HAHUIA,
TaK ¥ Ha OCHOBE aHAJN3a UCTOYHNKA HHPOPMAITUH;

NPOSIBJIATH OPTaHU3AIlMOHHBIE W TIO3HABATEIILHBIC YMEHHSI CaMOCTOSTEIBHOTO MPHOOPETCHUS
HOBBIX 3HAHHUH B IMPOIIECCE BHIMOJTHCHUS MPOCKTHBIX U y4€OHO-UCCIICIOBATEILCKUX padoT;
paboTaTh B TpyIIe C KCIOJHCHHUEM DA3JIMYHBIX COLHMAIBHBIX POJICH, ITUIAHUPOBATh PabOTY
TPYNIBI, PalMOHAIBHO PACHpPEeNATh NEATCIILHOCTh B HECTAHAAPTHBIX CHTYAIHsIX, aJCKBATHO
OILICHUBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMATPHUBACMOH MPOOIIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oyaymied MmpoecCHOHANBHON IEATCILHOCTH IO CHEIUATBHOCTSIM
(UBUKO-TEXHUYECKOTO MPOPUIIS.

K xoHuy oOyuenust B 11 Knacce npeIMeTHbIE pe3ysbTaThl Ha YIIyOJEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

MOHUMATh POJIb (PU3UKA B IKOHOMHUYECKOM, TEXHOJOTHYECKOW, COIMATBbHOM M ITUYECKOU
cdepax AesITeNbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHON HAyYHOW KapTHHE MUPA,
pOJIb aCTPOHOMHMHM B TMPAKTUYECKON JESITENIbHOCTM YeJIOBeKa M JalbHEWIEM Hay4HO-
TEXHUYECKOM pa3BUTHUH, 3HAUYEHHE OIHUCATENIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHOU U
MPOTHOCTHYECKOW (PYHKIMN (PU3NUECKONH TEOpUU — INEKTPOJAMHAMUKH, CIENHUAIbHOU TEOpUr
OTHOCUTEJIbHOCTH, KBAaHTOBOM (U3HMKH, posib (QU3MYeCKOW Teopun B (QOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPOJIE;

pa3inyaTh yCIOBHS NPUMEHUMOCTH Mojeneld (U3MYeCKHX Ten M MPOILEeCCOB (SIBICHUN):
OJIHOPOJHOE DJIEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE IIOJIsl, TapMOHHUYECKUE KoseOaHus,
MaTE€MaTUYeCKUil MAasATHHUK, WJCAIbHBIM NPYXKUHHBI MaATHUK, TapMOHUYECKHE BOJIHBI,
UIeANbHBIM KOJIEOATEIbHBI KOHTYp, TOHKas JIMH3a, MOJENEeW aroMa, aTOMHOTO sjpa u
KBaHTOBOW MOJIEIH CBETA;

paznuyaTh yCJIOBHs (TpaHUIBI, 00JACTH) TPUMEHUMOCTH (PH3WYECKUX 3aKOHOB, MOHUMATh
BceoOIMii xapaktep (QyHAaMEHTATbHBIX 3aKOHOB W OTPAaHUYCHHOCTH MCIOJIB30BAaHUS YACTHBIX
3aKOHOB;

AHATM3UPOBATh U OOBSCHATH DJIEKTPOMATHUTHBIE MPOILECCHl U SIBICHHS, UCIONB3YSl OCHOBHBIC
MOJIOKEHUS U 3aKOHBI DJIEKTPOJMHAMHUKUA W CHEIUAIbHON TEOPHUH OTHOCHUTEIHHOCTH (3aKOH
COXpaHEHHUsI JIEKTPUUECKOro 3apsiaa, cuia Amriepa, cuia JlopeHua, 3aK0H 3J1€KTpOMarHUTHOM
uHayKuu, npaswio Jlenna, cBsa3p JJJC caMOMHIOYKIMM B 3JEMEHTE JJIEKTPUUYECKOUW IENu CO
CKOPOCTbIO HW3MEHEHHUs CHUJIbl TOKa, IOCTYJNAThl CHEUUATbHONH TEOPUU OTHOCHUTEIIBHOCTH
OWHIITeHA);



AHATM3UPOBATh U OOBSICHATH KBAaHTOBBIE MPOILECCH W SIBICHUS, WCIOIB3YS IOJIOKCHHUS
KBaHTOBOW (hm3uku (ypaBHeHHEe DiHIITEHHA 11 (oTod(PdekTa, MepBhIii 1 BTOPOM MOCTYIATHI
Bopa, mnpuHOMN cooTHOmIeHHUs HeomnpenenéHHocTeil ['ei3eHOepra, 3aKOHBI COXpaHEHUS
3apsS0BOIO U MAacCOBOTO YHCEN W SHEPruu B SACPHBIX PEaKUUsAX, 3aKOH PaJMOaKTUBHOTO
pacnaja);

ONKCHIBATh (PU3UYECKHE NPOLECChl M SBICHHS, HUCHONb3YyS BEIUYHMHBI: HANPSKEHHOCTH
AJIEKTPUYECKOTO II0JIA, MOTEHIMAl 3JEKTPOCTATUUYECKOro MOJs, pPasHOCTh IOTEHIUAJIOB,
ANEKTPOABIKYILAS CUJIa, MHAYKIUS MarHUTHOTO IIOJsl, MarHUTHBIA TOTOK, cuiia Ammepa,
WHJIYKTUBHOCTb, DJIEKTPOABUXKYILAs CHJIAa CAMOMHIYKIMH, SHEPrusi MAarHUTHOTO TOJIs
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJHAS HEPIHsi, SHEPTUs MOKOs CBOOOIHOMN
YaCTHUIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsil Sapa, YHEPTHS CBSI3U SAPa;
OOBSACHATH OCOOEHHOCTH NPOTEKAaHUS (PUINYECKUX SIBICHHUM: 3JIEKTPOMArHWTHAs HMHIYKIUS,
CaMOMHJYKIUS, pe30HaHC, HHTep(epeHIus BoIH, TudpaKius, TUCIEPCHs, TIOJTHOC BHYTPEHHEE
oTpaxkenue, ¢potodnekrpudeckuii 3dpdexT (poroaddekr), anbda- u 6era-pacmansl sjaep, raMma-
U3JIy4eHue sep, GU3ndecKrue MPUHIMIIBI CIEKTPATBHOTO aHAIN3a U paboTHI J1a3epa;

OTIpeIeNIATh HAMpaBlIeHWe MHAYKIUHA MarHUTHOTO TOJSl MPOBOJHUKA C TOKOM, CHJIBI AMIepa u
cuiibl JIopeHia;

CTPOUTH U300paKEeHUE, CO37aBaeMOe TIOCKUM 3€pPKaioM, TOHKOH JTIMH30, U pacCUUTHIBAThH €TO0
XapaKTEePUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE MOHATHS, TEOPUH U 3aKOHBI JJI aHalu3a U
00BsICHEHUST (PU3UYECKUX TIPOIECCOB, MPOUCXOMANINX B 3BE3NAX, B 3BE3MHBIX CHCTEMaxX, B
MEXTalakTH4YeCKOH cpefie; ABMKEHUs HeOECHBIX Tell, IBOJIOLNHU 3BE3/1 U BeeneHHoil;

MIPOBOJMTH HCCIICIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEJIMYUH C HCIIOJB30BAHUEM IPSMBIX
U3MEpPEHHl, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJIbTaThl MOIYYCHHOMN
3aBUCHUMOCTH (PU3WYCCKUX BEIUYHH B BUJEC TPAPUKOB C YIETOM aOCOIIOTHBIX MOTPEITHOCTEH
M3MEpEHMI1, IeaTh BEIBOIBI 10 PE3yJIbTaTaM HCCIIEOBAHMUS;

MPOBOJNTH KOCBEHHBIC U3MEPCHHS (PU3MYECKHX BEIMYUH, IPU 3TOM BBHIOMPATH ONTUMATBHBIN
METOJI W3MEpEHHs, OIEHUBATh AaOCOJNIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOJIUTh OMBITHI IO TPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh MOJYUCHHbBIE PE3YNIbTAThl U JI€NIaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON THUIIOTE3bI;

OTMHUCHIBATh METO/IbI TIOJYYCHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOnrofaTh mpaBuiia 0€30MacHOTO TPpyJa MPHU MPOBEICHUU HCCIENIOBAaHUI B paMKax y4eOHOTO
AKCIIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-UCCIIEOBATEIbCKOM M NPOEKTHOM JEesTeNbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemarb pacuéTHbIE 3a/laydl C SIBHO 33JaHHOM M HESIBHO 3a/laHHOM (PM3MYECKOW MOJENbIO: Ha
OCHOBaHWHW aHajN3a YCJIOBUS BBIOMPATh (PU3NYECKUE MOJEIH, OTBEYAIOUIHNE TPEeOOBaHUSIM
3a/1au, IPUMEHATHh (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3NUECKUX TEOPUN MPHU
MCIOJIb30BAaHUU MAaTeMaTHYECKUX METOJOB PEIIeHUs 3a]a4, MPOBOJUTH PACYEThl HA OCHOBAHUU
UMEIOIINXCS JIAaHHBIX, AHATM3UPOBATH PE3YyJIbTaThl M KOPPEKTUPOBATH METOABI PEIICHUS C
Y4ETOM MOTYYCHHBIX PE3yIbTATOB;

pemaTh KadyeCTBEHHBIE 3a7a4M, TPEOYIOIre MPUMEHEHHS 3HAHWW W3 Pa3HBIX Pa3fesioB Kypca
bu3MKY, a TakKe MHTETpallud 3HAHWK U3 JIPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA!
BBICTPAWBaTh JIOTUYECKYIO IIETIOYKY PACCYKJICHHH C OMOpOd Ha W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS;

WCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JJIsi OOBSCHEHUS OCHOBHBIX MPHHIIMIIOB pPadOTHI
MU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOAUTH IPUMEPHI BKJIaJIa POCCHICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B
00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJM3UPOBATh W OIICHWBATH IIOCJEACTBUSI OBITOBOM W TPOU3BOACTBEHHON JIESITEIBHOCTH
YeNOBEeKa, CBA3AHHON ¢ (DU3MUECKUMHU MPOIECCaMU, C TO3UINI IKOIOTHYECKONW 0€30MacHOCTH,



MPEJICTABICHUA O PAIMOHATLHOM MIPUPOJIONOIB30BAHUH, a TaKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTHKEHUH HAYKHU U TEXHOJIOTHI JIJISl TATbHEHTIIETO pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;
MPUMEHSTh PAa3JIMYHbIE CIIOCOOBI PA0OTHI ¢ WHpOpPMAIUEH (U3HUECKOTO COACPKAHUS C
UCITIOJIb30BAHUEM COBPEMEHHBIX HMH(MOPMAIIMOHHBIX TEXHOJIOTUH, TPH 3TOM HCIOJIH30BATh
COBpEMEHHbIC HH(OPMAIIMOHHBIC TEXHOJOTUU I IOWCKA, MEpepaboTKU U TMPEabSIBICHUS
y4eOHOM ¥ HAayYHO-TIONMYJSIPHON HMH(OPMAIUU, CTPYKTYPHUPOBAaHHS W HWHTEpPIpPETAIMH
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3IMYHbIX HWCTOYHUKOB, KPUTUYCCKH AaHAIU3HPOBATH
NoJTy4aeMyro HH(OpMAIHIO 1 OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIUXCSI 3HAHHH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HHPOPMAIIHH,

NPOSIBJIATE OPTaHU3AIMOHHBIE W TI03HABATEIIbHBIC YMEHHSI CaMOCTOSTEIBHOTO IMPHOOPETCHUS
HOBBIX 3HAHHI B IMPOIIECCE BHIMOTHEHUS MPOCKTHBIX U y4eOHO-UCCIICIOBATEILCKUX padoT;
paboTaTh B TpyIIE C KCIOJHCHHUEM DA3JIMYHBIX COLNMAIBHBIX POJICH, ITUIAHUPOBATh pPabOTY
TPYIIBI, PAlMOHAIBHO PACHpPENeNATh NeATEIbHOCTh B HECTAHJAAPTHBIX CUTYAIHSIX, aJIeKBATHO
OILICHUBATh BKJIAJ] K&YKIOTO M3 YIaCTHHKOB I'PYIIIHI B PELICHUE PACCMAaTPHBAECMOM MPOOIIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oynymield mpoecCHOHANBHON IEATSILHOCTH IO CHEIUAIBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHWe pasfernos 1 TeM Npor paMMb \ KommyectBo 4acos \ OreKTPOHHbIE (LmdpoBbIe) 0bpasoBaTesbHbIE
n/m Bcero| KoHTporbHble MpakTuyeckne pecypce!
paboThl paboThbI

‘Pasmn 1. HAYYHbIX METO[ NO3HAHUA NPUPOAObI

‘Pasppn 3. MOJNEKY NAPHAA ®U3NKA U TEPMOOUHAMUKA

|
\1.1 HHaquan METOA, MO3HaHWA Npupoabl H 6 H H H ‘
WToro no pasgerny L 6 | |
[Paanen 2. MEXAHUKA |
2.1 [Kunevaruka [ 10 ]| 1 H [ |
2.2 ||AnHavmka L 10 || | | |
2.3 | Cramvka TB8paoro Terna HEE 1 | | |
2.4 ||3aKkoHbI coxparenns B mexaHvke | 10 | 1 [ [ |
Toro no pasgeny | 35 | |

}

|

\3.1 HOCHOBbl MOJIEK Y NISPHOK MHETUYECK O TEOPUN H 15 H 1 H H

3.2 || TepmogmHammka Tenrnosble MawmHb| | 20 | 1 [ |

3.3 ||ArperarHble cocToaHNSA BelecTBa. PasoBble 14 1

nepexoap!

WToro no pasaery | 49 | |

Paspen 4. ONEKTPOOUHAMUKA |

4.1 ||3nexTpuyeckoe nore | 24 | 1 [ | |

4.2 |[MocTosHHbI anexTprueckuii Tok | 24 | 1 [ [ |

4.3 | Toku B paammuHbIx cpenax | 6 | [ [ |

Toro no pasgeny | 54 | |
|

[Pasnen 5. ®UBUYECK U MPAKTUKYM




Toro no pasgeny

L5 ]

Ne HavmeHoBaHWe pasfenos 1 Tem Npor pamMmbl \ KornmnyectBo 4acos \ OnexTPOHHbIe (LmdpoBbIE) 0OpasoBaTerbHbIE
n/n Bcero| KoHTporbHble MpakTnyeckne pecypeel
paboThI paboTbl

5.1 || ®nanueckmin npakTukym | 16 || [ 16 | |
Toro no pasgeny | 16 | |
PesepeHoe Bpemst | 10 | [ I |
|OBLL EE KONMYECTBO YACOB MO MPOrPAMME | 170 || 8 | 16 [ |
11 KUIIACC

Ne HanmeHoBaHWe pasnenos 1 TeM Npor paMMbl \ KornnuyectBo 4acos \ OreKTPOHHbIE (LMdpoBbIe)
n/n Boero|| KonTporbHble | Mpaktudeckne || ObpasoBaTeribHbIe pecypce

paboTbl paboTbl
Paznen 1. ANEKTPOOUHAMMUKA |
\1.1 HMarHMTHoenone H 14 H H H \
1.2 ||QnexTpomarH1THaa MHayK NS | 13 || 1 | | |
Toro no pasgeny | 27 | |
IPasnen 2. KONNEBAHUA U BOJHbI |
2.1 |[Mexarnqeckme konebarns | 10 | I | |
2.2 |[3nexTpomar HUTHbIe KonebaHus | 15 | [ [ |
2.3 |Mexarmueckme 1 anexTpoMar HUTHBbIE BOMHbI | 10 | 1 [ | |
24 Jonuca (5 1| u |
WToro no pasgeny | 60 | |
IPaspen 3. OCHOBbI CNELIMANIbHOW TEOPUM OTHOCUTENBHOCTHU |
3.1 |OcroBb1 CTO 5| 1 H H |
l

‘Pa:{mn 4. KBAHTOBASA ®U3NKA




Ne HanmeHoBaHWe pasaernioB 1 TeM Npor paMMb | K ormyecTBo Yaco | QnexTpoHHbIe (undpoBbie)
n/n Boero| Kowtporbhble | MpakTuueckue | OOPasoBaTenbHbIe pecypehl
paboTbl paboTbl
4.1 ||KopnyckynspHo-BonHOBOI Ayannam | 15 || | [ |
4.2 ||®usnka aroma | 5 | | | |
4.3 || ®uavnka aromHoro sapa v aneMeHTapHbIX YacTuy | 5 | [ [ |
Toro no pasgeny | 25 | |
IPaspen 5. 9NEMEHTbI ACTPOHOMWU U ACTPO®U3NKMU |
\5.1 HSneMeHTu acTPOHOMUN U aCTPOGM3NKIN H 12 H H H \
WToro no pasgeny | 12 | |
IPaznen 6. PUBUNYECK MW NMPAKTUKYM |
6.1 ||®uanyeckmit npakTukym | 16 | | 16 | |
Toro no pasgeny | 16 | |
IPasnen 7. OBOBLLAIO LLLEE MOBTOPEHUE |
7.1 ||Cucremarmsaums n obobLLEHNE NPEOMETHOrO COAEPXKaHUA 1 ONnbiTa 15
AEATENBHOCTU, NPUOBPETEHHOrO NPY U3yyeHnn Kypca dmamnkm 10 — 11
KI1accoB

Toro no pasgeny | 15 | |
PesepeHoe Bpemst | 10 | I | |
|OBLL EE KONMYECTBO YACOB MO MPOrPAMME | 170 | 4 [ 16 [ |




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka Konmyectso Yacos | Hara OreKTPOHHbIEe
n/n Bcero| KoHTporsHbie || MpakTndeckue || A3YHEHNA LumdpoBbie
paboThI paboThI obpasoBareibHbIe
pecypcbl
1 | dusnka— dyHpamerTanbHas Hayka o npupoge 1 [ |

YCKOpEH/eM

2  |[Hay4HbIn MeToa NO3HaHUSA U METOAbI NCCIeOoBaHUS qM3NYECcK X 1
SBMEHUN
3 ||[OKCnepMMEHT 1 Teopnsi B NpoLiecce NO3HaHUA npupodbl. HabrogeHne n 1
3KCMEPUMEHT B dumanke
\4 HCnoco6b| N3MEPEHNSA GU3NYECKNX BENUYNH 1 H H
5 |JABconoTHasa N OTHOCUTENBbHEA MOr PELLIHOCTU N3MEPEHNIN GU3NYECKNX 1
BESNYNH
6 |MogermpoBaHue B duanke. Porb n Mecto gmsnku B opMrMpoBaHnn 1
COBPEMEHHOWN Hay4YHOW KapTUHbI MMPa, B NPaKTUYECKON AETENBHOCTH
noaen
7 |[MexaHunyeckoe apmxkeHune. Cucrema orcHera. OTHOCUTENBHOCTb 1
MexaHN4ecKoro apmkeHns. MNMpsimas n obparHast 3gaaqHn MeXaHKm
8 |Paouyc-BexTOp MarepuarbHOM TOYKU, X0 MPOEKLMN Ha OCY KOOPONHAT. 1
TpaexTopus. MNepemelueHme. CkopocTb. VX npoekumm Ha ocv KoopanHar
9 ||PaBHOMEPHOE NpaAMOnMHeENHoe apvxxeHne. [ paguyeckoe onnucaHme 1
PaBHOMEPHOT O MPSMOSIMHENHOT O ABUKEHNS
110 |Crioxerie nepemetLienmii n ckopocTeii. Pewerie sanad 1 | |
11 ||HepaBHOMepHOE aBvxeHne. MrHoBeHHasA CKOpPOCTb. Y CKOpeHue. 1
MpsMONMHeEHOE OBKEHNE C MOCTOSIHHBIM YCKOPEHNEM
12 ||’ pagmyeckoe onucaHne NPSMOrMHENHOT O ABVXKEHMS C MOCTOSHHbLIM 1




KOOPAMHAT, CKOPOCTU, YCKOPEHUS OT BPeMEHU U1 UX FpaduKkm

Ne Tewma ypoka \ Konm4ecTtso Yacos \ [ara ONEKTPOHHbIE
n/n Bcero|| KoHTporkHble | MpakTudeckue || 18YHeHUA LmdpoBbie
paboTbl paboTbl obpazoBareribHbIe
pecypehbl
13 ||CBoboaHOEe NgaeHme. Y ckopeHmne cBoBoaHOr O NaaeHmns. 3aBUCUMOCTb 1

114

|ﬂ,BVI)KG-II/Ie TESa, 6pOLIJeHHOFO non yrrioMm K ropu3oHTy

15

K prBorMHenHoe apuxeHuve. [1ukeHne no OKPYy>KHOCTW. Y roBas 1
NMHeNHasa ckopocTb. epmog n YactoTa. LleHTpocTpemmTensHoe 1
NOrHoe yckopeHue

16

|KOHTpOJ'IbHaFI paboTa rno Teme "KuHemarumka'

17

MepBbId 3akoH HetoTOHA. HepUmMarnbHble cncTeMbl oTcHETa. [puHLmMN
OTHocuTerneHOCTU [ anmned. HevHepumaneHble CUCTEMbI OTCHETa

18

|Cvu'|a. PaBHopencTBytoLLast curia. Bropon 3akoH HetoToHa. Macca

|

19

Bsaumogetictame Ten. TpeTuii 3akoH HiloToHa

|

20

MpuHUMN cynepnosnumm cunn. PelueHne 3gaa4 Ha npyMeHeHne 3akOHOB
HbtoToHa

21

3aKOH BCEMMPHOrO TArOTEHNS. OKBUBANEHTHOCTb IPaBUTaLMOHHON U
WNHEPTHOWN Macchl

|Cmna TSDKECTU N YCKOpEHMe CBOBOAHOr 0 NaaeHus

[1BIKeHIEe HEBECHBIX TEMN U X UCKYCCTBEHHBIX CrYTHUKOB. Mepsast
KOCMMYECKasi CKOpOCTb. 3akoHbI Kenrnepa

ICvna ynpyroctu. 3akoH 'yka. Bec Tena

Cuna TpeHus. MNpupoaa v Buabl cun TpeHus. [BrKeHune B XXOKoCTU U
rase ¢ y4ETOM CUIbl COMPOTUBIEHUS CPeb!

|D,aBneHV|e. I"'mopocrarnyeckoe gaeneHne. Cuna Apxnveaa

AbconoTHO TBepAOe Terno. [NocTynarensHoe 1 BpawarensHoe ABVKEHNE
TBEPOOro Tena




n/n

Tema ypoka

K onnyectso YacoB

KoHTporbHble || [NpakTnyeckne
paboThbI paboThbI

[ara
N3yyeHnst

ONEKTPOHHbIE
undposble
obpazoBareribHbIe
pecypcbl

28

IMomeHT cnnbl oTHOCUTENbHO OcK BpaLLeHms. Meso curbl

29

CrioxxeHve cin, NPUIIoKeHHbIX K TBepaomy Tery. LIeHTp TsbkecTu Tena.
Y croBust paBHOBeCYISt TBEPAOro Terna. Buapl pasHoBecus

130

|Pewerivie sanau

—

|

|

|

131

HKOHTpOJ'IbHaFI paboTa no Teme "[uHamuka. Ctaruka TBepaoro tena'

—

|

|

|

32

NMnynbc marepmnarnbHoi TOYKK, CUCTEMbI MarepuaribHbIX ToYex. LieHTp
MacC CUCTEMbI MarepuarnbHbIX TOUeK. Teopema 0 ABMKEHUN LieHTpa Macc

33

MMI'IyJ'IbC CUIbl N USBMEHEHNE NMNYTIbCA TEla. 3aKOoH CcoxpaHeHnA
nMnynbca. PeakTnBHOE OBVMKEHME

MomeHT nmnynsca marepnarnbHon ToYKK. [NpeacrasneHne 0 coxpaHeHnn
MOMEHTa UMMYJTbCa B LIEHTParibHbIX NOSIsX

|Petuerive sanad

Pabota cusbl Ha MaroM 1 Ha KOHE4HOM nepemeLLieHnn. [ padguyeckoe
npeacraereHme paboTbl curbl. MOLLHOCTb Curbl

37

KuHetnyeckast sHeprus. Teopema 06 M3MEHEHNN KMHETUYECKOM SHEPT UK
MarepuanbHON TOYKK

38

MoTeHumaneHble U HENOTeHUMarnbHbIe CUSbl. [MNoTeHUmanbHas SHEPT Us.
BTopas kocMmnyeckast CKopoCTb

39

TpeTbst KocMUyeckast cKopocCTb. CBsA3b paboThl HENOTEHLUMANbHbBIX CUM C
N3MEHEHNEM MEXAHNYECKOM SHEPTUN CUCTEMBI TeM. 3aKOH COXPaHEHMS
MEXaHUYECKOM 3HEPr N

40

Y npyrvie 1 Heynpyrue CTonkHoBeHUs. Y paBHeHne BepHynnm ans
MaeansHONM XUOKOCTU

41

|K oHTpornkHas pabota no Teme " 3aKkoHbI CoXpaHeHist B MexaHIKe"

—

—

|

42

|PassiTre npeacTaereHmit o npvpoae TennoTbl. OCHOBHbIE NONOKEHMS

—




Ne Tema ypoka |

K onnyectso YacoB

Bcero

KoHTporbHble || [NpakTnyeckne
paboThbI paboThbI

[ara
N3yyeHnst

ONEKTPOHHbIE
undposble
obpazoBareribHbIe
pecypcbl

| |MKT. Oudxbyamns. BpoyHoBckoe aBimkeHine I

43 ||CTpoeHune razoobpasHbIX, XXUOKMUX 1 TBEPAbIX TeN. XapakTep OBVKEHNS
N B3aMOOEMCTBUA YaCcTuL, BELLIECTBA

44 |Macca v pasmepbl Moriekyrn (aromoB). KonmyecTso BelLecTBa.
MocTrosHHaa ABoranpo

45 | Temneparypa. Tennosoe paeHosecve. LUl kana Lienbous [

46 |Pewenvie sanau [

|

47 | aeanbHbii ras. [asoBble 3aKoHb [

|

48 ||Y pagHetine Merneneesa-K naneiipora. Petuetivie sanad [

|

49 | ABcoroTHan Temneparypa. 3akoH [JankTona [

|

\50 HI/Isonpou,eCCbl B MAEaNbHOM rase C NOCTOSAHHbLIM KONIMYECTBOM BELLIECTBa H

|

51 ||I'padmyeckoe npencrasneHne N3onpoLECCOB: U30TEPMA, N30X0Pa,
n3obapa

52 ||OctoBHoe ypasrerne MKT |

|

53 |Pewenvie sanad [

|

54 ||Cesizb abcorntoTHOM Temneparypbl TEPMOANHAMUYECKON CUCTEMbI CO
cpeaHen KMHETUYECKOM SHEPTr e MOCTyNarerbHOro TENSIOBOro
OB/KEHNS €€ YacTuLy

55 | OBobLueHie 1 cucTemaTusaums aHaHuii no Teme "OcHosbl MKT" [

|

56 ||KoHTponHas pabota no Teme "OcHosbl MKT" [

|

57 |[TepmoanHammyeckasi cucrema. 3aaaHne BHELWHMX yerosun ans T
cucrtembl. BHelHmne n BHyTpeHHWe napametpel. [apametpbl T cucrembl
KaK cpeqHme 3Ha4HeHns BENMYMH, ONUCHIBAIOLLMX €€ Ha
MWKPOCKOMUYECKOM YpOBHE




Ne Tema ypoka
n/n

K onnyectso YacoB

Bcero

KOHTpOrbHbIE
paboTbl

MpakTnyeckme
paboTbl

[ara
N3yyeHnst

ONEKTPOHHbIE
undposble
obpazoBareribHbIe
pecypcbl

CCTEeMbI K TEMNJI0OBOMY paBHOBECUIO

58 |Hynesoe Ha4aro TepmogHammnkun. CamonponssorbHast perakcaums T

aTon Moaerm

59 ||[Mogenb naearnsHoro rasa B TEpMoanHaMMKe. Y CroByst IPUMEHMMOCTH

60 |Y paBHeHne MeHpeneesa-K nanenpoHa 1 BblpakeHue 4S5 BHYTPEeHHEN
SHeprnm

KBasucrarmyeckume n Hectarnyeckmne npoLieccbl

61 |BblpakeHuve anst BHYTPEHHEN SHePrm 0aHOaTOMHOr O MaearnbHOro rasa.

62 |OnemeHTapHasA paboTa B TepMoaMHaMmKe. BblumcrieHne paboTtbl No
rpaduky npouecca Ha pV -guarpamme

63 | Tennonepedada kak crnocod N3MeHeHnst BHyTpeHHeN aHeprm T
cucrtembl 6e3 coBepLLEeHNsI paboThbl

64 |KoHBexuys, TennonpoBogHoCTb, Maryyerme

65 |[KonmyectBo TensoThbl. TeNoEMKOCTb Tera. Y AenbHas 1 MosisipHas
TENMNOEMKOCTU BeLLecTBa. Y fenbHana TensioTa cropaHng Tonimea

66 ||PacuéT kormuecTsa TenrnoThl npu Tenronepeaade

|

67 |[MonsTne 06 aamabarHom npouecce. MepBbiii 3aKOH TEPMOIMHAMMKM

68 |KonmyectBo TeNnoThbl 1 paboTa Kak MEPbl N3MEHEHNSI BHYTPEHHEN
3Heprum T cucrembl

69 |BTOpOi 3aKOH TepMOaMHAMMNKW O PaBHOBECHBIX M HEPABHOBECHbIX
npoueccoB. HeobparMocTb NPUPOOHBIX MPOLLECCOB

\70 HI‘IleHu,mnbl AenNcTBAA TENMoBbIX ManH. KT

|

H

|

|

\71 HM akenmarbHoe 3Hadedne KIMA. Uunkn KapHo

|

H

|

|

72 | Pewerine 3ana

|

|

|

|




Ne Tewma ypoka \ Konm4ecTtso Yacos \ [ara ONEKTPOHHbIE
n/n Bcero|| KoHTporkHble | MpakTudeckue || 18YHeHUA LmdpoBbie
paboTbl paboTbl obpazoBareribHbIe
pecypcbl
73 || Okonornyeckme acnexTbl MCNOSb30BaHUS TENSOBbLIX ABUT arenen. 1
Tennosoe 3ar pa3HeHne OKpYyXaroLLen cpebl
74 _||Pewerve sana 1] | | |
75 ||O6o6LueHme 1 cucTemarnsaums 3HaHun no Teme " TepmogmHavmka. 1
Tenosble MaLMHBLI"
76 |KoHTponbHaa pabota no Teme "TepMogmHamnka. Tennosble Mawmkb” | 1| 1 | | |
77 |[MapoobpasoBaHme U KoHAeHCaUmS. VicnapeHne n kunedue. Y genbHas 1
TenrioTa napoobpasoBaHms
78 |HacbilLeHHbIe N HeHacbILLEeHHbIe Napbl. KavecTBeHHas 3aBMCUMOCTb 1
NIIOTHOCTM U JaBrNeHNs HaCbILLEHHOr O Nnapa OT Temneparypbl, UX
HE3aBMCMMOCTb OT 0OBEMA HaCbILLEHHOr o napa. 3aBUCUMOCTb
Temneparypbl KUMEHWNs1 OT OaBIEHNS B XKUOKOCTU
79 |BriaxHocTb Bosmyxa. ABCOMIOTHESA 1 OTHOCUTENBHES BNEKHOCTb EN I | I
80 _|Peawe sasan ] | |-
81 | Teéppoe Terno. Kpucrannmyeckune n avopdHble Tera. AHU30TPONKUS 1
CBOWCTB KpUCTaruios
82 |MnaeneHne un Kpuctarmmsauus. Y aenbHas Tennota niiasneHuns. 1
Cybrmmaums
83 |dedopmaumm TBEpOOro Tena. PactsokeHne n oxkarve. Cosvr. Moayrb 1
KOHra. Mpenen ynpyrux gedopmaumi
84 | TennoBoe pacLumMpeHne XXnaKocTen n TeepabiX Ter. AHrapPMOHN3M 1
TENMOBbIX KONebaHUM YacTuL, BELLIECTBA
85 |Mpeobpasosarie aHeprm B desoBbIX Nepexopax R | | |
86 ||Y pagHerive Tennosoro Ganaca I 1] | | |
87_|Pewerve sana L 1] | | |




n/n

Tema ypoka

K onnyectso YacoB

Bcero

KOHTpOrbHbIE
paboTbl

MpakTnyeckme
paboTbl

[ara
N3yyeHnst

ONEKTPOHHbIE
undposble
obpazoBareribHbIe
pecypcbl

88

NoBepxHOCTHOE HaTstkeHne. KanunrnsipHble seneHuns. [lasneHue nog
NCKPUBIEHHOWN MOBEPXHOCTLIO Xunakoctn. dopmyna Jlannaca

89

O606LLeHme 1 cuctemarmaaumst 3HaHn No Teme "ArperarHble COCTOAHMSA
BelLlecTBa. PasoBble nepexoap!”

90

KoHTporbHas pabdoTa no Teme "ArperarHble COCTOSHNS BELLLECTBA.
dazosble nepexoap!”

91

OnexTpU3aums Ten 1 e NposiBrieHnst. ArekTpuyeckmn 3apsaa. [saBuaa
ANEKTPUYECKUX 3apsAaoB. [1POBOOHUKM, ANSMNEKTPMKM U NOIyNPOBOAHNKN

92

OnNEMEHTapHbIN ANEKTPUYECKNIA 3apsa. 3aKOH COXpaHeHUs
ArEXTPUYECKOro 3apsida

93

|Bsamoperictame sapsnos. TodedHbie sapsapl. 3akoH Kyrona

|

94

|Peuerive sgnad

|

195

|rexTpuyeckoe nore. Ero AeficTeue Ha anexTpudeck e 3apsap!

|

9%

HanpspkEHHOCTb anexTpudeckoro nosns. MpobHbin 3apsa. JTnHum
HanpPsPKEHHOCTN anek Tpryeckoro nons. OaHOPoaHOE AMeKTPUYECKoe
nore

— ] — ] — ] —

97

MoTeHumanbHOCTb AneKTPOCTaTNYeCKoro Nosis. PasHOCTb NOTeHUmanos m
HanpspkeHne

98

MoTeHumansHasa sHeprus 3apsiaa B aNeK TPOCTATUYECKOM MNorie.
MoTeHuman anek TPoCTaTnYecKoro noss

99

CBsi3b HaPsHKEHHOCTM MOMs U PasHOCTU NOTEHLMAroB Aris
ANEKTPOCTaTUYECKOro Nnorns

\100 HI‘IpMHu,mn CynepnosnLmnmn areKTPUYECK X Nornen

—_—

|

1101

|Peerive sgnad

—

|

102 |[More ToueuHoro 3apsiaa. More pasHOMEPHO 3apspkeHHOI cdbepbl

—




Ne Tema ypoka
n/n

K onnyectso YacoB

Bcero

KoHTporbHble || [NpakTnyeckne
paboThbI paboThbI

[ara
N3yyeHnst

ONEKTPOHHbIE
undposble
obpazoBareribHbIe
pecypcbl

103 |More paBHOMEPHO 3apsbKeHHOr0 Mo 00BEMY Luapa. [one paBHOMEPHO
3apstkeHHOM BECKOHEHOM NIOCKOCTU

104 |[MpoBOOHMKN B ArNEKTPOCTaTUYECKOM Norie. Y CrioBue paBHOBECUS
3apsa0B

105 | vanexTpyku 1 NoMynpoBoaHIKM B aNeKTPOCTATAYECKOM Morie

106 || KoHaeHcaTop. OrekTpoEMKOCTb KOHAEHCaTopa. AreKTPOEMKOCTb
MIOCKOro KOHAeHcaropa

1107 | MapannensHoe coemmHeHe KOHAEHCATOpOB

|

1108 ||MocrenosaTensHoe cogamHeHie KOHAEHCATOpOB

|

109 | 3Heprus sapspkerHoro koHaeHcaropa

|

110 ||Pewenvie sanad

111 | OBvrkerne 3apspkeHHOIN YacTVLb! B OIHOPOAHOM 3rIEKTPUHYECKOM Morie

|

112 || Pewenvie sanad

|

113 OBoBLLeHe 1 ccTeMaTM3aLMA 3HaHNIA MO Teme "OnexTpU4ecKoe nore"

|

114 |K onTporbHas paboTa no Teme "AnexTpuyeckoe nore”

|

— ] — ] — ] — ] ] e — ] — ] —

115|Cuna Toka. MNoCTOAHHBIN TOK. Y CrioBUS CyLLIECTBOBaHUS MOCTOSIHHOIO
ArEeKTPUYECKOro ToKa

116 |icTounmkm Toka. Hanpsokerne n 30C

|

117 ||3akon Oma ana yuacTka Lenu. SnexTpudeckoe ConpoTyBMeHme

|

118 ||3aBnCcMMOCTb CONPOTUBIIEHNS OOHOPOAHOrO MPOBOAHNKA OT €0 AfMHbI U
NrioLLaaM NONEPEHHOr 0 CEHeHS

119]Y genbHoe conpoTueneHie BetecTsa. Pewerie sgaad

120 ||[MocnenoBarensHoOe, NaparvienbHoe, CMELLIBHHOE CoOeaMHEHNE
NPOBOAHNKOB




Ne Tema ypoka | K ormuecTso yacos | Oara SreXTPOHHbIE
n/n Bcero|| KoHTporkHble | MpakTudeckue || 18YHeHUA LmdpoBbie
paboTbl paboTbl obpazoBareribHbIe
pecypchbl

121 ||PacuéT passeTBnéHHbIX arexTpudecknx uene. MpaennaKupxroge || 1 | | | | |
122 Pewwexvie sana L1 | | | |
123 ||PaboTa anexTpudeckoro Toka. 3akoH [xoyna —eHua N | | | |
124 Pewwervie sana 1] | | | |
125 ||MOLLHOCTb anekTpU4ecKoro Toka. TensoBast MOLLHOCTb, Bblaensemas Ha | 1

pes1cTope

1126 || Pewervie sanad

|

127 | 30C v BHyTpeHHee conpoTMBrEHMe NCTOYHMKA TOKa

|

1128 ||3akoH Oma Ans nonHoi (3aMKHYTOI) 3MeKTPHECKOi Lienk

1129 || Perwerivie sanad

|

130 | MowHOCTb McTO4HMKA TOKa

|

131 KopoTkoe sambikaHme

|

132K oHgericaTop B Lenu nocTosHHOro Toka

1133 || Perwerivie sanau

|

1134 | Peerine sanad no Teme "MOCTOSHHbIN SMeKTPUYEcK il TOK"

|

1135 || Pewerine sanad no Teme "TMOCTOSHHbIN SMeKTPUYEcK il TOK"

|

1136 ||Perwerine sanad no Teme "TMOCTOSHHbIN SMeKTPUYEcK il TOK"

137 ||O60obLLeHne n cuctemarnsaums 3HaHu no Teme "MocTosHHbIN
ArEKTPUYECK MM TOK"

— ] — ] — ] — ] — ] — ] — ] ] — ] — ] —

138 |K oHTporHas pabota no Teme "MocTosHHbIN areKTpUHeckmi Tok"

139 || Onek TpryecKkas MPOBOANMOCTb PasiMYHbIX BELLECTB. OneKTPUYECK N
TOK B MeTarriax. CBepxnpoBOaMMOCTb

140 || 3niexTprueckiii Tok B pacTBOpaX 1 pacrasax anekTporMToB. 3aKoHb!




Ne Tema ypoka | K ormuecTso yacos | Oara SreXTPOHHbIE
n/n Bcero|| KoHTporkHble | MpakTudeckue || 18YHeHUA LmdpoBbie
paboTbl paboTbl obpazoBareribHbIe
pecypchbl

| |®apapen A snexTpormza [ | | | |
141 | SriexTpruecknin Tok B rasax. Mrasma |1 | | | |
142 | SriexTprdeckuii Tok B Bakyyme. BakyyMmHbie npr6opsi N | | | |
143 | 3riexTpreckuin Tok B NonynpoBoaHMKax | 1] I | | |
\144 HrlOJ'IyI'IpOBOﬂ,HVIKOBbIe npubopb! H 1 H H H H \
145 || dunamyecknin NpakTMKYM no Teme "smepeHne cusbl Toka n HanpsokeHns | 1 1

B LIEMM NOCTOSIHHOr O TOKa NPy NOMOLLIX aHaroroBbIX M LMApoBbIX
N3MEPUTENBHBIX NMPUBOPOB" 1M " 3HaKOMCTBO C LMApoBOM
rnaboparopmen no dusmke. MNprmepbl N3MEPEHNA qN3NYECKUX BENUYNH
NPV NOMOLLM KOMMbIOTEPHbIX SaT4MKoB"

146

dusnyeckmn NpakTUKYM no Teme "3yyeHmne HepaBHOMEPHOM O
OBVKEHUSA C LeSblo onpeaerieHnst MrHOBEHHOW CKOpoCTU"

147

dunanyeckmn NPakTMKyM no teme "1smepeHme ycKkopeHus npm
NPSAMOSIMHEAHOM PaBHOYCKOPEHHOM ABVXEHUN MO HaKTOHHOM
nsiockoctn" nnm "lccnenosaHme 3aBUCMMOCTU MYTU OT BPEMEHU Npu
PaBHOYCKOPEHHOM ABMXKEeHUN"

148

dusnyeckmn NpakTUKYM no Teme "3mepeHne yckopeHmsi cBoboaHoro
nageHns” nnm "MayyeHne aBumkeHns Tena, GpoLLeHHOr0 ropu3oHTanbHO"

149

Dunanyeckmn NPakTUKYM rno teme "3yyeHne OBvKeHns Terna no
OKPY>KHOCTM C MOCTOSHHOW MO MOAYS0 CKOpocTbio" nm "ViccnenosaHne
3aBMICMMOCTU Neproaa obpaLLeHnsi KOHNYECKOro MasATHMKA OT ero
napaverpos”

150

Dusnyeckn NpakTUKYM No Teme "3mepeHne paBHOOENCTBYHOLLEN
CUrbl NpUY ABWXKEHM Bpycka no HakoHHOM nrockocTn” nm "Mposepka
rMNOTESbI O HE3ABMCMMOCTU BpeMeEHN ABUKEHNS Bpycka Mo HaKNIOHHON
NSIOCKOCTW Ha 3g0aHHOE PacCTosiHUE OT ero Maccbl”




Ne Tema ypoka KornnyectBo yacoB \ [ara OnEKTPOHHbIE
n/n Bcero|| KoHTporkHble | MpakTudeckue || 18YHeHUA LmdpoBbie
paboTbl paboTbl obpazoBareribHbIe
pecypcbl
151 || Dunamyecknii npakTMKym no teme "ccrnenoBaHme 3aBUCUMOCTI CUI 1 1

YMPYrocTy, BO3HUKAaOLLMX B NPYKUHE N pesnHOBOM obpasLie, OT X
nedopmMaumn” nmm "isyveHne OBmKeHnsa CUCTEMbI Ter, CBA3aHHbIX
HUTBIO, NEPEKNHYTOM Yepes NErknim orok"

152

Ddusnyeckmn NpakTUKYM no Teme "amepeHne koadumumeHTa TpeHus no
BENMYMHE YrrioBoro KoadumumerTa 3asmcmoct FTp(N)" nnm

"W ccrnenoBaHune aBmkeHns Bpycka no HakNoHHOM MIIOCKOCTU C
nepemMeHHbIM KoadhmumeHTomM TpeHns” nnm "syyeHne geukeHna rpysa
Ha Barny c TpeHnem"

153

dunanyeckmn NpakTMKyM no teme "lccnenosaHne ycroBuin paBHOBECUS
TBEPAOro Tera, MMEeoLLEro OCb BpalLeHns” nmm " KoHCcTpynpoBaHmne
KPOHLUTEAHOB M pacy€ET cun ynpyroctn” nmm "MaydeHmne yCcTtonumsocTu
TBEPOOro Terna, UMeoLLEro NrioLLaab onopb!”

154

dusnyeckmn NpakTUKYM no Teme "amepeHne nmnyrsca Tefa no
TOpPMO3HOMY NyTW" nnm "smepeHme cusbl TArm, CKOpoCTU MOLEM
ANEKTPOMOBUIIA 1 MOLLHOCTU curbl Tarn'" unm " CpaBHeHne n3MeHeHnst
MMNynbca Tena ¢ UMNYNLCoM curbl” nnm "iccnenoBaHme CoxpaHeH s
MMNyrbca npy yrnpyrom B3aumoaenicTenm” unm "amepeHve
KMHETUYECKOW SHEPT MM Terna rno TOpMo3HOMY nyTn'"

155

dunanyeckn NPakTUKyM no teme "3yyeHne n3oTepmMm4eckoro
npoLiecca (pekoMeH0BaHO NCMONb30BaHWE LMdpoBom fiaboparopum)”
nnm "MayyeHne n3oxopHoro npouecca’ nmm "N3yyeHmne nsobapHoro
npouecca’ nmm "lMNpoBepka ypaBHEHNSA COCTOAHUST"

156

Dusnyeckmn NpakTUKYM no Teme "3mepeHne yaensHom TensioémkocTn'”
nrm "ccnenoBaHme NpoLecca OCTbIBaHUS BELLECTBA" NI

"W ccrnenoBaHune ganabarHoro npouecca’ nnm " M3yyeHne B3aiMocssam
SHEPrUN MEKMOIIEKYIAPHOr O B3aMMOLENCTBUA 1 TeMNEParypbl KUNEHNA




ncnapeHns xxuakocten" nnm "iameperve yaensHom TensioTbl NiiaereHns
neaad" nrm "syyeHmne CBOMCTB HachILLEHHbIX NapoB" nmm "NavepeHne
abCOnTHOW BMaKHOCTM BO3yXa U OLieHKa Macchl MapoB B MOMeLLEHN" .
M3meperine KoadadmumeHTa NOBEPXHOCTHOr O HaTsPKEHNS

Ne Tema ypoka | K ormuecTso yacos | Oara SreXTPOHHbIE
n/n Bcero|| KoHTporkHble | MpakTudeckue || 18YHeHUA LmdpoBbie
paboTbl paboTbl obpazoBareribHbIe
pecypchbl
| [xuakocten” [ | | |
157 || Dunamyecknin NpakTMKYm no teme "3yyeHmne 3akOHOMEPHOCTEN 1 1

158

dusnyeckmn NpakTUKYM no Teme "HabnoaeHne npespaLLeHnst SHEPr nm
3apPSPKEHHOr 0 KOHAeHcaropa B 3HEPr 1o N3ryveHns ceetoanoda’ nmm
"N3yyeHne NpoTekaHns ToKa B Lienu, coaepkallien KoHaeHcarop” nmm

" PacnpeneneHne pasHOCT NOTEHLMAroB (HanpsbkeHns) npn
nocreaoBareribHOM COeaNHEHN KOHAeH CaTopoB”

159

dunanyeckmn NpakTMKyMm rno teme "/ccnenoBaHme cMeLLaHHOr O
CoeaMHeHUs pesncTopos” nnm "smepeHme yaensHOro conpoTmuBIieHNs
NpPoBOAHMKOB" nnu "lccrnenoBaHne 3aBUCMMOCTU CUMbl TOKa OT
HanpsbKeHNA O NiaMrbl HaKanMBaHUS'"

160

dusmyeckmn NpakTMKym no teme "HabnogeHne anekTpormsa' nnm
"3mepeHme 3apsiga ogHoBarneHTHOro noHa" nnm "ccnegosaHne
3aBNCUMOCTU COMPOTUBIIEHNA TEPMOPESNCTOPA OT Temneparypbl” nnm
" CHSATUE BOSbT-aMNEPHOM Xapak TEPUCTUKKN amnoaa”

161

PesepBHbI ypok. OBOBLLIEHNE 1 crcTeEMaTM3aLms 3HaHUA No Teme
"KnHemaruka"

162

PesepBHbI ypok. OBOBLLIEHNE 1 crcTeEMaTM3aLms 3HaHUA No Teme
"OnHavmmka"

163

PesepBHbIn ypok. O6o0bLLEHNE 1 cucTemarn3aumsi 3HaH No Teme
"Crarvka TBepaoro tena"

|164||PesepaHbiit ypok. OB0BLLEHIE 1 CCTEMaTU3aLNS 3HaHMIA N0 Teme

—_—




Ne Tema ypoka

K onnyectso YacoB

Bcero

KOHTpOrbHbIE
paboTbl

MpakTnyeckme
paboTbl

[ara
N3yyeHnst

ONEKTPOHHbIE
undposble
obpazoBareribHbIe
pecypcbl

\ H"SaKOHbl COXPaHEeHNs1 B MEXaHUKE"

165 ||PesepBHbIN Ypok. O60bLLEHME N CUCTEMATU3aLMNA 3HaHWIA MO Teme
" OCHOBbI MOSIEK YIISIPHOKMHETUYECKON Teopnn”

166 || PesepBHbIN ypok. O600LLEHNE N cucTemarmaaumst 3HaHU No Teme
"TepmoanHamuka. Tennosble MawnHbI"

167 ||PesepBHbIN Ypok. O60bLLEHME N CUCTEMATU3ALMNA 3HAHWIA MO Teme
" ArperarHble COCTOsHUSA BelLecTBa. P asoBble nepexoab!”

168 ||PesepBHbIM Ypok. O60bLLEHME 1 cUCTEMaTU3aLMA 3HaHWI MO Teme
" OnexTpnyeckoe none"

169 ||PesepBHbIN Ypok. O606LLEHME N CUCTEMATU3ALMNA 3HAHWIA MO Teme
"[OCTOAHHbIN ANEKTPUYECKMIN TOK"

170 ||Pe3epBHbIn ypok. O60bLLEHME N cUcTeEmMaTU3aLmns 3HaHWI No Teme "Tokun
B pasfMyHbIX cpenax”

‘OELLI, EE KOJIMYECTBO YACOB MO MNPOIrPAMME

8




11 KJTACC

Ne Tema ypoka
n/n

K onmyecTtBo YacoB

Bcero

KoHTponbHble
paboThI

MNpakTnyeckne
paboThI

[ara
N3yyeHns

OneKTPOHHbIe
undpoBble
obpazoBarenbHble
pecypcbl

1 ||Bsanmogencreme NOCTOsIHHbIX MarHUTOB M MPOBOAHWKOB C TOKOM. MarHuTHoe
nore. 'mnoresa Amnepa

2 ||BexTOp MarHUTHOM MHAYKUMA. MprHUMN Cynepnosvumm MarHUTHbIX NOnen.
JTNHUM MarHUTHOWN MHOYK LMK

\3 HMarHMTHoe norsie NpoBodHuKa ¢ TokoM. OnbIT Opcreda

|

|

4 ||Cuna Amnepa, eé Hanpaererne n mogynb

|

|

5 ||Pewerme sanad

|

|

6 ||Mprmenere sakona Amnepa. SrexTponavepuTerbHble NpBops

7 ||CunallopeHua, eé HanpasrneHne 1 Moayrb. [1BvKeHne 3apsikeHHOM YacTuLbl B
OOHOPOAHOM Mar HUTHOM rore

— ] — ] — ] — ] —

8 ||Pewerie sanad

|

|

9 ||PaBota curbl Noperiua

|

|

110 ||Pewerine 3ana

111 |[MarnuTHOe nore B BewwecTse. deppomarHeTMKM, Napa- 1 Anamar HETVKK

|

|

12 ||OcHoBHbIe crOiiCTBA dreppomar HeTIKoB. MprMeHeHe deppoMar HETUKOB

|

|

13 ||Peerine 3gnad no Teme "MarnuTHoe nore”

|

|

114 ||Pelerine 3gnad no Teme "MarHuTHoe nore”

|

|

\15 HFIBneHme AMNexTPOMar HUTHOM MHAYKUMW. MNOTOK BeKTOpa Mar HUTHOWM MHAOYK LK

16 ||30C mHaykumm

|

|

\17 HSaKOH areKTpoMar HATHOM nHAaykumm P apanen

|

|

18 ||Buxpesoe anextpudeckoe nore. Tokn Pyko

|

|

\19 HS,EI,C WMHOYKLMW B OBWXKYLLMXCS NPOBOAHMKAX

20 ||Pewerine 3ana

— ] ] ] ] ] [ ][ ] [ ][] ] -

|

|

|

H




Ne
n/n

Temaypoka

K onnyecTtBo Yacos

Bcero

KoHTpornbHble
paboTbl

MNpakTnyeckne
palboTh!

[ara
N3y4eHns

OnEKTPOHHbIE
undposble
obpasoBarernbHble

pecypcb!

\21

NMpasuno Nevua

\22

HMH,D,yKTVIBHOCTb. KaTyLIJKa MHOYKTUBHOCTU B LIEN MNOCTOAHHOI O TOKa

|

|

\23

HFIBneHme camouHaykuun. 34C cavonHaykumm

|

|

24

HSHepFVIFI MarHMTHOI O NOJSiA KaryLKn € TOKOM. 3J'IeKTpOMaI'HI/ITHOe nore

|

|

\25

|Pewerive sanau

|

|

|

|

\26

|O60BLLEHME M C1CTEMATM3ALMS 3HaHMIA N0 Teme "OnekTpoaMHamMnKa'

|

|

\27

||K oHTporkHas pabota no Teme " OnexTpopuHammka"

|

|

\28

||K onebarensHas cicrema. CeoboaHble konebarms. [ apmoHyeckme konebaHns

|

|

\29

HKMHeMaquec:Koe N JMHaMMYECKOe OrnmncaHme KonedarernbHbIX ABVXKEHUI

30

SHGPFG'FVI‘-IGCKOG onucaHue. BblBog AMHaMM4eckoro onnucaHust raPMOHUNYECKNX
KornebaHun 13 nx SHEPIreTn4eckoro n KNHemMarmn4eckoro ornmcaHnA

— ] ] ] ] ] [ ] ] ] —

\31

HAMHHMTy,qa 1 doasa kornebaHun

32

Mepunop n Yactota konebaHun. Neproa Marnbix cBOBOAHBLIX KOnebaHWN
Maremarnyeckoro MadatHuka. lNeproa cBoboaHbIX KorebaHW NPY>KMHHOTO
MasITHUKa

\33

|[3aryxaowme konebarms. BbiHyxaeHHbIe konebaHms. PesoHaHc

|

|

\34

|ABTOKONEGEHMSA

|

|

\35

|Pewerivie sanav

136 || pok-koHdreperLns "MexaHmnyeckie KonebaHs B My3bIKarnbHbIX MHCTPYMeHTaX"

|

|

\37

|OB06LLEHMe 1 crcTemaTM3aLMS 3HaHMIA No Teme "MexaHndeckme konebaHms”

|

|

38

HSneKTpomarHMTHble KorebaHus. KonebarerbHbiii KOHTYP

|

|

|

|

— ] ] [ — [ —

39

®opmyrna TomcoHa. CesA3b aMnMTyabl 3apsida KOHAEeHcaropa ¢ aMnimTyaon
CUIbl TOKA B KoredareribHOM KOHTYpe

\40

HBaKOH COXPaHeHVs1 3HEPr UK B MaearnbHOM KonebaTenbHOM KOHTYpe




Ne Tema ypoka \ K onmyectso yacos | PDara e TPOHHblE
n/n Beerol| KoHTporbHble || MpakTudeckue || A3YHeHUA LndpoBbIe
paboTbI paboTbl obpasoBarenbHble
pecypchl
41 ||3aryxaioLume anekTpoMar HUTHble KonebaHust. BbIHY»KaeHHbIE anekTpoMar HUTHble|| 1
KonebaHms

42 ||MepemerHbiit Tok. PesncTop 1 KOHAEHCATOP B Lieny NepeMeHHOro Toka

|

|

|

|

43 |[Karywuka MHaykTMBHOCTM B Lien NepeMeHHoro Toka

|

|

|

|

44 ||3akoH Oma anst anexTprHeckoli Lienn NepeMeHHoro Toka

|

|

|

|

45

MOLLHOCTb NePeMeHHOro Toka. AMNIIMTYAHOE U AEACTBYHOLLIEE 3HaHEHNE CUTbl
TOKa W HanpsbkeHnst

46 ||PesoHaric B anexTpudeckoit e

|

|

|

47 ||Pewerine sanad

|

|

|

48

W peanbHbIA TpaHcdopmarop. [Mpor3soacTeo, nepenaHa 1 notpebrieHne
AEKTPUYECKOW SHEPT NN

49

3Korornyeckme pUcki Npy NPoOM3BOACTBE ANEKTPO3HePrun. Kyrnbtypa
MCMOSb30BaHWS! ANeK TPOSHEPT W B NMOBCEOHEBHOM YKN3HM

50 ||Pewerine sana

|

|

|

51 ||Pewerme sanad

52

O60o06LLEHNE N cucTEMaTM3aUMS 3HaHMIA NO Teme " OnekTpoMar HUTHbIE
konedaHns"

\53 HMexaquecmAe BOSHbI. X 3paK TEPUCTUKM MEXBHNYECKUX BOSH

|

|

|

54 ||CeoiicTBa MexaHmueckix BorH

|

|

|

155 ||3syK. XapakTepucTukm 3syka

|

|

|

156 |IMHdpassyk 1 yrbTpassyk. LUl ymoBoe 3ar psisHeHie oKpyxatoLLeli cperp!

57 ||Pewerine sana

|

|

|

|

158 ||GnexTpomar HUTHbIe BorHbI. ManyueHie anexTpoMar HUTHbBIX BOrH

|

|

|

|

‘59 HQHGpFI/IFI ANeKTpoOMar HATHbIX BOJH. CeouicrBa AreKTpomMar HUTHbIX BOIMH

— ] ] ] ] -] -

|

|

|

H




Ne Temaypoka
n/n

K onnyecTtBo Yacos

Bcero

KoHTpornbHble
paboTbl

MNpakTnyeckne
palboTh!

[ara
N3y4eHns

OnEKTPOHHbIE
undposble
obpasoBarernbHble

pecypcb!

60 ||LL kana anexTpoMar HUTHbIX BOSH. MNprMeHeHre arnexTpoMar HUTHBIX BOSH B
TEXHVKE U BbITy

61 |[MpyHUMNbI paanocesasn 1 TenesnaeHns. Paomonokaums. 3nekTpomar HUTHoe
3ar pAsHeHVe OKpyXKaroLLen cpeapl

62 ||KoHTponsHas pabota no Teme "Konebarms 1 BorHb!"

|

|

63 ||Ceer. 3akoH npsmonMHeiiHoro pacnipocTpaHeHs ceeta

|

|

64 |[PelLeHve 3a0a4 Ha NPUMEHEHE 3aKOHa NPSMONMHENHOT O PacnpoCTpaHEHNS
ceeta

65 ||Otpapkenie ceera. Mriockoe sepkario. Cdepryeckoe 3epkarno

66 |[MpenomrieHune ceeta. ABCOMOTHBIN M OTHOCUTENBHbIM NOKasarerb NPEIOMITEHMS.
MornHoe BHyTpeHHee oTpaxeHune. MpenernbHbii yron NOfHOro BHYTPEHHEN O
OTPKEHMSA

67 ||Pewerive sgnad Ha nprmeHeHe 3aKOHOB OTPEKEHNS M NPErOMIEHNS CBETA

|

|

68 ||Xon nyueit B npuame. Aucnepcus ceeta. CrioxHbilt coctas Geroro caera. Liger

|

|

69 |IMuHabI. DokycHoe paccTosHMe 1 oNTUYEcKas cira MH3b

|

|

70 |[MocTpoerie nsoBpaxermit B iMH3ax 1 x oucTemax. Y BennyeHiie MHab!

|

|

\71 HPeLueHme 330a4 Ha MOCTPOEHUE N300paPKEHUI, NOSyYaeMbIX C MOMOLLBHO SIMH3

|

|

72 ||Mnas kax onTudeckan cnctema

|

|

73 ||Peweive 3gnad. Mpenens! NpUMEHNMOCTY reOMETPUHECKOIA OMTUKM

|

|

|74 ||Ckopoctb caeta u MeTonb! ee namepeHis

|

|

75 |\Oncnepcns caera

76 |nTepdeperiuns caera

|

|

|

|

77 |[KoreperTHble ncTouHMKN. Y crioBust HaBIOAEHNS MaKCVIMYMOB 1 MUHVMYMOB

|

|

|

|

78 ||Pewervie sanad

— ] ] [ ] [ ] ][] ] ] -

|

|

|

H




Ne Temaypoka
n/n

K onnyecTtBo Yacos

Bcero

KoHTpornbHble
paboTbl

MNpakTnyeckne
palboTh!

[ara
N3y4eHns

OnEKTPOHHbIE
undposble
obpasoBarernbHble

pecypcb!

79 ||Mpumererine nntepdeperumm

80 ||indpakums ceeta

|

|

81 |\Ondpakumontan pewwéTka. Y crioue HabrioaeHNs! rMaBHBIX MaKCUMYMOB

|

|

82 ||Pewerine 3ana

|

|

‘83 HHOI'Iepe‘-IHOCTb CBETOBbLIX BOJH. I'Iompmsau,m;l CBEeTa

|

|

|

|

84 ||Pewerine sgnad

|

|

85 ||CeeTomble sBretms B npupone

|

|

186 ||0606LUEHME M crcTemaTnsaums sHaHWil No Teme "OnTuka'

|

|

87 ||KoHTponsHas pabota no Teme «OnTuka»

88 |l paHnLibl NPUMEHNMOCT KIIACCUYECKON MEXBHWKW. 3aKOHbI ArieKTPOANHAMUKM 1
MPUHLIMN OTHOCUTENBHOCTM

— ] ] ] ] ] [ ] ] ] —

‘89 HHOCTyJ'IaTbI cneunansHon TEOPUN OTHOCUTESTIBHOCTU

90 ||MpocTpaHcTBEHHO-BPeMeHHOM nHTepBaarn. [NpeobpaszoBaHms JlopeHua. Y criosne
NPUYMHHOCTU. OTHOCUTENBHOCTL OAHOBPEMEHHOCTW. 3amMearieHne BpeMeHmn 1
COKpaLLeHme ArmHbl

191 ||OHeprus n umnynsc pensTuBiCTCKOin YacTHLb!

92 ||CBsi3b Macchl C 3HEPrnen U NMIMYbCOM PENATUBUCTCKON YaCTULbl. DHEPT S
nokost

193 ||PasHoBECHOE Tenmosoe ManyqeHe

|

|

94 ||3akoH cmewwerins Buta

|

|

\95 HFMHOTeea M. NnaHka o kBaHTax. POTOHbI

|

|

196 ||3Heprust n umnynsc doTona

|

|

197 ||®oToadxpexT. OnbiThl A. . Cronetosa. 3akoHb! doToadxpexTa

198 || paHene QitHwTeiiHa Ans doToadxbexTa. "K pacHas rpaHmnua’ doToadibexTa

— ] ] ] ] — ] —

|

|

|

H
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199 ||Nagrerue caera. OnbiTsi M. H. Nebenesa

—_—

100||BorHoBbIe ceoiicTea vacTuL

|

|

101

BonHbl ge Bponna. [rmHa BonHb! Ae Bpoina n pasmvepbl 06riacty fiokanmsaumm
OBVKYLLIENCA YacTULbI

1102]|K opnyckynsipHo-BorHOBOM Ayarmam

|

|

|

|

1103||lndipak st anexTpoHOB Ha KpucTarnax

104

Cneundmka namepeHnii B Mmkpommpe. COOTHOLLIEHWST HEONPEOENEHHOCTEN
["en3eHbepra

105||Peuierine rpadumueckix sgnad

|

|

106 ||Petuierie pacuérHbIx 3g0ad

|

|

107

KoHTporkHaa paboTa no temam: "OcHosbl CTO", "KopnyckynspHO-BOSIHOBOW
ayanmam”

108

OnbITbI MO CCIIEOBaHIO CTPOEHMS aroma. MriaHeTapHas Mofernb aroma
Pesepdopaa

109||Mocrynarsl Bopa

110||Buapi cnexTpos. CriexTp ypoBHe# 3Heprm aroma Bogopoaa

|

|

111]|CnoHTaHHoe 1 BIHYXaEHHOE NanyyeHme caeTa

|

|

2| ep

|

|

113

HyknoHHasa mogenb siapa IMenseHbepra-ViBaHeHKo. 3apsia 1 MaccoBoe YMCIo sapa.
MN3oTonbl. Paonoak TMBHOCTb

114

3aKkoH paavoakTMBHOro pacnana. CBOMCTBA MOHU3VPYHOLLIEr O U3MyYeHNSI.
BrvsiHue paamoak TMBHOCTM Ha »KUBbIE OpraHM3Mbl. [o3MMeTpus

115

OHEPrund CBsI3n HYKIIOHOB B sape. AaepHble curbl. [ledekT Macchl sapa. AnepHole
peakumn. ApepHble peakTopbl. [Npobrnembl ynpaensemoro TepMosaepHOro
CUHTE3a. DKOJIOrMYECKme acrekThbl PasBUTUS SAEPHOM SHEPTETUKU




Ne
n/n

Temaypoka

K onnyecTtBo Yacos

Bcero

KoHTpornbHble
paboTbl

MNpakTnyeckne
palboTh!

[ara
N3y4eHns

OnEKTPOHHbIE
undposble
obpasoBarernbHble

pecypcb!

116

Metoap! perncrpaumm n NCCreaoBaHUS ANeMEHTapHbIX YacTuLL.
dyHOaveHTarnbHble B3aMoaencTams. BapuoHbl, ME3OHbI U NEMTOHbI.
MpencrasneHne o CtaHaapTHOM Moaenn. KBapK-ritooHHas MOAESb aapOHOB

117

dunsuka 3a npegenavmm CtaHaapTHOM Moaernm. TémHasi Marepns 1 TEmHas
3Heprus. EQMHCTBO qmanyeckon KapTuHbl Mypa

\118

‘3Tal'lbl pPa3BUTNA aCTPOHOMUN. 3HaveHne aCTpOHOMNUA

119

[MpUMEHMMOCTb 3aKOHOB dM3MKM Of15 OOBSCHEHNSI NPUPOAbI KOCMUYECKNX
06BbekTOB. M eToabl aCTPOHOMUYECKNX UCCIEO0BaHNIA

120

CoBpeMeHHbIE OMNTUYECKME TENECKONbI, PaaMOTENECKONbI, BHEaTMOCepHan
acTpoHOMUSA

121

Bupg 3sé3gHoro Heba. CosBesaums, SpKme 38E3abl, NIIaHETbI, UX BUANMOE
[OBVKeHne

122

ConHe4yHan cuctema. CorHue. ConHedHasa ak TUBHOCTb. MICTOMHUK SHEprnm
CornHua v 38é3g,

123

3BE30bl, X OCHOBHbIE X8PaKTEPUCTUKI. [Jnarpamma " cnex TparnbHbIN Kriace —
CBETUMOCTB"

\124

\SBesp,bl rflaBHOW NMOCNeNOBaTENbHOCTU

125

asoroumm ConHua v 3BE3a. ATanbl XXU3HW 3BE3,

BHyTpeHHee cTpoeHine 3834, CoBpemMeHHble NPEACTaBMNEHNS O MPOUCXOXKAEHWN U

126

MneyHbin Myt — Hawa ManakTrka. Tunbl ranakTuk. YépHble ablpbl B sapax
ranak Tk

127

PermkToBoe nany4yeHve

BcenenHas. Pacumpere BeeneHHon. 3akoH Xabbna. Teopusa BonbLuoro B3pbisa.

128||MaciuTabHan cTpykTypa BeenerHoit. MeTaranakTuka

—_—

|

|

|

|

129 HepewuéHHbie npobriems! acTpoHOMIM

|

|

|

H




MarHuToB" nrm "ccrenosaHme CBOUCTB doeppomar HeTUKoB" um " ccrenosaHve
[EeCTBMSA NOCTOSHHOMO MarH1Ta Ha paMKy € TOKOM"

Ne Tema ypoka \ K onmyectso yacos | PDara e TPOHHblE
n/n Beerol| KoHTporbHble || MpakTudeckue || A3YHeHUA LndpoBbIe
paboTbI paboTbl obpasoBarenbHble
pecypcel
130 || dnanyeckMin npakTUKyM no teme "ccrgnoBaHme MarHUTHOM O Norst NOCTOsHHBLIX | 1 1

131

dusnyeckn NpakTMKyM no teme "Nameperne cunbl AMnepa’” unm "NasyyeHme
3aBNCMMOCTU curbl AMnepa oT cusbl Toka" unm " OnpeaeneHne Mar HATHOM
WHAOYKLMM Ha OCHOBE N3MepeHns cusibl AMnepa”

132

dunanyeckn NPaKTUKYM no teme "lccnenoBaHme SBrneHns anek TpoMar HUTHON
nuaykumn" nmm " OnpegeneHme HAyKUMmM BUXPEBOro MarHUTHOro nosnst”

133

dunsnyeckn NpakTMKYM no Teme " ccriegoaHme SBreHnsa CaMovHAyKUmMmn'" unm
"CbHopKka MoAEeNM anekTpoMar HUTHOTr O reHeparopa’

134

dunsnyeckn NpakTMKyM no Teme "NamepeHne nepruoga cBOBOAHLIX KornebaHnm
HUTSHOI O 1 NPY>XMHHOI O MasTHUKOB"

135

dunsnyeckmn NpakTMKyM no Teme "lMNpeobpazoBaHne SHEPT MK B MPY>KNHHOM
MasiTHUKE"

136

dunsnyeckn NpakTMKYM no Teme " ccriggoBaHme NepemMeHHoro Toka Yepes
nocrenoBareribHO COEANHEHHbIE KOHAEHCATOp, KaTyLLUKY N Pe3UCTop” nim
" ccnenoBaHme paboTbl ICTOMHUKOB CBETA B LIENW NEPEMEHHOMO ToKa"

\137

\CD N3NYECKMN NPaKTUKYM No Teme "A3yyeHne napameTpoB 38yKOBOM BOSHbI"

138

P unsnyeckn NpakTUKYM no Teme "3mepeHne nokasarens nperioMmreHms crekna’
nnm "lMNonyyeHne n3obpakeHnst B CUCTEME N3 NIOCKOro 3epKara u NinH3b!"

139

dunanyeckn NPakTMKyM no teme " ccnenoBaHme 3aBUCMMOCTU (OKYCHOr O
PacCTOSHUA OT BELLECTBA (Ha NpUMEPEe XXUOKUX MH3)" um "smepeHne
(oOKYCHOr 0 PacCTOsIHUSA pacceyBatoOLLMX JINH3"

140

P uranyeckn NpakTMKyM no tTeme "HabrnogeHne audpakumm, HTepdiepeHumm n
nossipusauumn ceera’

\141 H(Dl/lsmqecmm NpakTUKYM no Teme "OnpeaeneHe MMNynbca v SHEPrnm
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PENATUBMCTCKMX YacTuL, (Mo doTor padusiM TPEKOB 3apsPKEHHbIX YacTUL, B
MarHUTHOM rore)"

142

dunsnyeckn NpakTMKyM no Teme "3mepeHne noctosiHHoM [raHka Ha ocHoBe
ncenenosaHns gotoadpekTa" um "ccnenosaHme 3aBUCUMOCTU CUSbl TOKA
Yyepes CBETOAMOS, OT HarpsPKeHns"

143

dunsnyeckn NpakTMKyM no Teme "ccrieoBaHme criekTpa paspeskeHHoro
aroMapHOro BoA0poaa U N3MepeHmne noctosiHHon Puabepra”

144

dunanyecknn NPakTMKyM no teme " ccnenoBaHne paanoak TMBHOMO ooHa C
NCrornb30BaHNEM aosnmerpa’ um "A3ydeHme noroLeHnst beta-vactuy
arnoMmHuem"

145

dunsnyeckn NpakTMKyM no Teme "HabnoaeHns 38E3gHOro Heba
HEBOOPY>KEHHBLIM f1a30M C UCMOSb30BaHMEM KOMMBIOTEPHBIX MPUSIOXKEHNI AN
onpeneneHms NonoxXeHns HebeCHbIX 0OBEKTOB Ha KOHKPETHYHO AaTy: OCHOBHbIE
cosBesausi CesepHOro noryLuapms u apkme 3sesapl” nm "HabnogeHna B
Teneckon J1yHbl, NfaHeT, TYMaHHOCTEN U 3BE3OHbBIX CKOMeHnin"

146

O60o6LLeHNE 1 cucTemarm3aumns 3HaHMA. Porb guankn 1 acTpoHOMMM B
3KOHOMMNYECKOWN, TEXHONOr NYECKOM, COLIManbHOM U 3TUYECKON cdepax
AEATENBbHOCTU YeroBexa

147

O6006LLEeHNE 1 cucTemarm3aums 3HaHUA. Porb 1 MECTO GM3NKKN 1 aCTPOHOMUM B
COBPEMEHHOWN Hay4YHOW KapTUHE M1pa

148

OBobLeHne 1 cucremarmsaumst 3HaHn. Pornb gmanyeckon Teopumn B
dropMMpPOBaHNM MPEOCTaBNEHNN O qM3NYECKON KapTUHE MUPa, MECTO
dM3N4ECKOon KapTuHbI Mpa B OOLLIEM Psidy COBPEMEHHbIX ECTECTBEHHO-HayYHbIX
npeacTasreHnin o npupoae

1149]|06061LeHMe M crcTemaTnsaums 3HaHi no Teme "K nHemarnka"

1]

|

|

|

1150{|0606LLIEHME M crcTemaTU3ALMS 3HaHWI No Teme " OnHaMmKa"

1]

|

|

H
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\151

\0606u.|,e|-|me N cucTemarnaaumns 3HaHun no Teme "Craruka TBepaoro tena'

152

O6006LLEHNE N cucTEMaTM3aUMS 3HaHWIA NO Teme " 3aKOHbl COXPaHEHUS B
MexaHuke"

153

0O606LLEeHNE N cucTemar3aumns 3HaHM No Teme " OCHOBbLI MOSIEK yIsIPHO-
KMHETUYeCcKon Teopum”

154

O0bobLeHne n cuctemarmsaums 3HaHun no tTeme " TepmoanHammnka. Tenrosble
MalLlnHbI"

155

O60o06LLEHNE N crcTEMaTM3aUMs 3HaHWI NO Teme "ArperarHble COCTOsHUSA
BewecTBa. PazoBble nepexoab!”

156

O60o06LLEHNE 1 crcTEMaTM3aUMS 3HaHWI NO Teme " OnekTpuyeckoe none”,
"[MOCTOAHHBIN ANEKTPUYECKMI TOK"

1157||0606LLeHMe M crcTemaTnsaums sHaHWi No Teme "ToKM B pasnYHbIX cpepax”

—

|

|

1158||06061LeHMe M crcTemaTnsaLms 3HaHWI No Teme "MarHuTHOE nore”

|

|

159

PesepBHbI ypok. OBOBLLEHNE 1 cucTEMaTM3aUMs 3HaHWIA NO Teme
" AnexTpoMar HUTHasA MHOyKums"

160

PesepBHbI ypok. OBOBLLEHNE N crcTEMaTM3aUMS 3HaHW NO Teme
"MexaHnyeckme konebaHns"

161

PesepBHbI ypok. OBOBLLEHNE 1 cucTEMaTM3aUmMs 3HaHWIA NO Teme
" AnekTpomMar HUTHbIE KorebaHus"

162

PesepBHbI ypok. OBOBLLEHNE N crcTEMaTM3aUMS 3HaHW NO Teme
"MexaHn4eckne 1 arekTpomMar HUTHbIE BOSTHbI"

\163

\P&epBHbM ypok. O6obLLeHmEe 1 cuctemarnsaums 3HaHmn no teme "OnTmka'

164

PesepeHbI ypok. OBO6LLEHNE 1 cucTeMarm3aums 3HaHU no Teme " OcHoBbI
CTO"

1165||PesepBHbil ypok. OBOBLLEHME 1 CUCTEMATM3ALMSA 3HaHWIA MO Teme
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"KopnyckynspHo-BONIHOBOM Ayarmn3m”

166 || PesepBHbIN ypok. O6o0LLEeHNe 1 cucTemarmsaums 3HaHui no teme "dusnka

aroma"

167

PesepBHbI ypok. OBOBLLEHNE 1 cucTeMaTM3aLms 3HaHU No Teme "duamka
arOMHOr O Sipa U arneMeHTapHbIX YacTumu"

168

PesepBHbI ypok. OBOBLLIEHNE 1 cycTeMaTm3aLms 3HaHUA NOo Teme " OneMeHTbl
acTpodmankn”

‘ 169 HHTOFOB&H aTTecTaius (TECTUPOBAHHE)

1]

| |

|

‘170 HAHaJ'H/IB WTOTOBOU aTTECTALUUA

1]

‘OBLLI,EE KOINMMYECTBO YACOB 110 NPOIrPAMME

L170]

[ ® |




