COAEPXAHUE OBYUEHUSA
10 kiaace

Pasznen 1. ®u3uka n METOJAbl HAYYHOI'0O IO3HAHHUS. MareMaTHYeCKHE OCHOBBI

QI/IZ’-I/IKI/I.

Ouszuka — ¢pyHIaMeHTallbHasg Hayka o mpupoje. HaydHblil MeToll MO3HAHUS U METOJbI
UCClIeIOBaHMs PU3NYECKUX SBICHUM.

MarteMaTH4eCcKIEe OCHOBEI d)I/I3I/IKI/I. Iloustue BekTOpa. IIoHATHE BEKTOPHOM BEIIMYMHEL.

BexkTopHble npocTpaHcTBa. [Ipoeknnsg BexkTopa. JIeHCTBUSA ¢ BEKTOpAMU: CJI0KEHHWE BEKTOPDOB,

BBIYMTAHHWC BCKTOPOB, YMHOXKXCHHUC BCKTOpAa HA YHMCJIO, CKaJIAPHOC MNPOM3BCACHHC BCKTOPOB,
BEKTOPHOE IIPOM3BEACHNE BEKTOPOB. Teopema KocuHycoB. TeopemMa CHHYCOB.

DKCIIEpUMEHT U TEOpUs B MpoIiecce MO3HaHus npuposl. Habmtonenne u sSKkcriepumMeHT B
buzuke.

CrnocoObl u3mMepeHus: (pU3NUecKux BEIMYMH (aHAJIOTOBbIE U HU(POBBIC W3MEPUTEIbHBIC
puOOPbI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUYHH (A0CONMIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUH W MPOLECCOB (MaTepHaibHas TOYKA, aOCOIIOTHO
TBEP/0E TEJI0, UlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apan). [ unoresa. ®uznueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Poms m mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHON HAy4YHOW KapTUHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

YdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

W3mepenue cuiabpl TOKAa M HANOpPsDKEHUS B LENHM IOCTOSHHOTO TOKa IPU IOMOILU
AHaJIOTOBBIX U IIU(POBBIX U3MEPUTENLHBIX TPHOOPOB.

3HaKoMCTBO ¢ LU poBoi nabopatopueit no ¢usuke. [Ipumeps! u3mepeHus Gu3nIecKux
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nea 2. Mexanuka.

Tema 2.1. Kunemamuxa

Mexannueckoe aBrkeHHe. OTHOCHUTENBHOCTh MEXAaHMYECKOro ABMkeHusd. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3aa4ll MEXaHUKH.

Paguyc-BekTOp MarepuallbHOM TOYKH, €r0 MPOEKLIMHU Ha OCH CUCTEMBI KOOpJUHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpelaHsii CKOPOCTh, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, MX MPOEKIMH Ha OCH CUCTEMBI KoopauHaT. CiokeHue nepeMenieHui u
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUAIbHOM TOUKU OT BPEMEHH U MX TpaUKH.

CBobosnHOe masneHue. YCcKopeHue cBoOoaHOro najaeHus. J[BukeHue Tena, OpOLIEHHOTO
0] YIJIOM K TOPU30HTY. 3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MATEPUAIEHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonuneirinoe nerxeHue. J[BukeHHEe MaTEpUaIbHON TOUYKU MO OKPYKHOCTH. YTJOBas
W JIMHEWHast ckopocTh. [lepuon u wactora obpameHus. LleHTpocTpemMuTenbHOe (HOpMaIbHOE),
KacaTelbHOE (TaHTeHIIMAbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.



Bekropable MeTonbl pemeHMe 3ajad. IIprMeHeHne BEKTOPOB IPH PEHICHHWM 3adad

OQJUINCTUYECKOr0 ABMKEHHS. BEKTOPHBLIA TPEYIOJbHUK CKOPOCTEN. BEKTOPHBII TPEYroJbLHUK

nepeMeniecHuii. BeKTOpHBINA 3aK0H CJIOKEHUSI CKOPOCTEH B PEIIEHUH 3a4a4.

HOCTVH&TCHBHOG 1 BpamaTcJIbHOC IBUKXCHUC TBéDI[OFO Teaa. MTHOBEHHAS OCh BpammicHus.

Kpurepuili BbI00Opa MIHOBEHHOU OCH BpaiuieHus. [IpuMeHeHHe BEKTOPHOrO 3aKOHA CIOKEHUS

CKOpPOCTEH IIpH pENICHUH 3a1a4 Ha ITOCTYNATEAbHOES M BpallaTeIbHOE JIBMKCHHE TBEPJIOTO TEa.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIUJOMETp, JIBH)KCHHE
CHApSJIOB, LIETIHbIE, IIECTePEHYAThIe U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

JdemoncTpanmu.

Mopeinb cucteMsl 0TCUeTa, UUIFOCTPALMS KUHEMATHYECKUX XapAKTEPUCTUK JIBUKCHHUS.

CrniocoObl nccne10BaHus IBUKEHUH.

NnnmrocTpanus npenenbHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue NBUKESHHUI C UCTIOIB30BAHUEM MEXAaHH3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPU3OHTATIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHe yTell, TPAaCKTOPHH, CKOPOCTEH IBUKEHUS OJHOTO U TOTO K€ Teja B Pa3HbIX
CHUCTEMax OTCYETA.

YuyeHn4eckuil IKCIePUMEHT, JIa0opaTopHbIe padoThl, IPAKTHKYM.

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOU CKOPOCTH.

N3mepenne ycKopeHUs TMpU OPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JBUKEHUU I10
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBHKEHHUH.

N3mepeHue ycKopeHus: cBOOOAHOT0 NaieHus (PEKOMEHJ0BAHO UCTIOIb30BaHUE IU(PPOBOH
nabopaTopun).

N3ydenue nBukeHus tena, OpOLUIEHHOrO rOpu30HTaNbHO. [IpoBepka runoressl o mpsiMoi
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY JAIBHOCTBIO TI0JIETa ¥ HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenne nBrkeHNs Teaa 10 OKPY>KHOCTH € ITOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH TepHoAa OOpalleHHs KOHHYECKOrO0 MasTHUKAa OT €ro
IIapaMeTpoB.

Tema 2.2. /lunamuka.

Ilepssiii 3akoH HproTona. HEpunanbHble cUCTEMBI OTcYeTa. [ [puHINIT OTHOCUTENBHOCTH
l'anunesa. HewunepumanpHbple cucTembl oTcueTa (ompeneneHue, npuMmepsl). llepexon wus
MHEPUMAIbHBIX CUCTEM OTCUETA B HEMHEpIHaIbHble. CUIIbl HHEPIUU.

Macca Tena. Cuna. [IpuHIMnD cynepno3sunuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepHATBHON TOYKH.

Tpernii 3akoH HprOTOHA 111 MaTEpHATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON M MHEPTHOW MacCHhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TMAJEHHS OT BBICOTHI HAaj
MOBEPXHOCTBIO IUIAHETHI W OT reorpapuyeckoil MmupoThl. J[BMKEeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbI Keruiepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. OTHOCUTeNbHOE yisinHeHue. Moayns FOnra. 3akon ['yka. Bec tena. Bec
TeNna, ABUKYIIETOCS C YCKOPEHHUEM.




Cuna tpenusi. Cyxoe TtpeHue. Cuiia TpPEHHS CKOJBXKEHHS M CUJIa TPEHHUS TOKOA.
Koadduuuent tpenusi. Cuna COnpOTUBICHUS MPHU JBWKCHUU Tela B KHUJIKOCTH WIM Tase, ee
3aBUCHUMOCTDb OT CKOPOCTH OTHOCUTCIIbHOT'O JIBUKCHHU. CHJIbI BA3KOIO TPCHHUA. 3aBUCUMOCTD CUII

BSI3KOI0 TpeHus 0T ckopoct. Criia TpeHusl KaueHusl, OLIEHKU 3HAYEHUI CHIIBI TPEHNS KAUYeHUSL.
Hasnenue. 'uapocraruueckoe gasienue. Cuna Apxumesna.
IlousTue Beca Tena. HeBecoMOCTb.

Casa3annbple Tena. KmHemaTwuyeckMe ypaBHEHHS CB3M. IIpuMeHeHHE KMHEMAaTHYECKHX

YpaBHCHMH CBS3M JUId pEIICHHMH 3ajad Ha CBA3aHHBLIC Teyia. PelieHHe 3ajad Ha IIEpPExoJ U3

HEUHCEPUMAJIbHEIX CHCTEM OTcUYéTa B HHEpUHAJIbHBIC. PelieHre VCIOKHEHHBIX 3a7a4  Ha

OpHUMCHCHHUEC 3aKOHOB HerotoHa. bIOKM M CHCTEMBI CBSI3aHHBIX TSI B KOHTEKCTE TPETHETO 3aKOHA

Herorona.

TexHuuyeckue ycTpoHCTBa M TEXHOJOTMYECKHE IPOLECCHl: MOMUIMITHHUKY, JBH)KEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

JdeMoHcTpanum.

HaGntoneHnue nBrkeHUs Tell B MHEPLMAJIbHBIX U HEMHEPLUAIBHBIX CUCTEMAaX OTCUETA.

IIpyHIMII OTHOCUTENBHOCTH.

Kauenue nByX IWIMHAPOB WJIM IIAPOB PAa3HOW MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIbHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHOICHCTBYIOIIEH MPUIOKEHHBIX K TEILY CUJI C IPOU3BEICHUEM MACChl T
Ha €ro yCKOPEHHUE B UHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HUKAIOLIUX B PE3YJIbTaTe B3aUMOICHCTBUS TEIL.

N3mepenune macce 1o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U Na/ICHUN.

IleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHHUS.

YuyeHnueckuii IKCIePpUMEHT, JIa0opaTOpHbIe padoThl, MPAKTHKYM.

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BpPEMEHHU JABMXKEHHS Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPY)KMHE U PE3MHOBOM
oOpasitie, oT ux aedopMaruu.

W3yuenme IBMKEHUS] CUCTEMBI TeJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepes Jerkuit OJI0K.

N3mepenue ko3dduiinenta TpeHus Mo BeIMUNHE YTI0BOT0 K03 uirenTa 3aBUCUMOCTH
FTP(N).

UccnenoBanme ABMKeHHs Opycka MO0 HAKJIOHHOM IUIOCKOCTH C  TEPEMEHHBIM
KO3 (HULINEHTOM TPEHHUSL.

W3ydenue nBuKeHUs Ipy3a Ha Baly C TPEHHEM.

Tema 2.3. 3aKkonvl coxpanenusn ¢ mexanuxe.

NMnynec MarepralbHOM TOYKH, CUCTEMBI MAaT€pHANIBHBIX TOYeK. LIeHTp Macc cucremsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

WMnynibe cuilbl M U3MEHEHHME HMITYJIbCA TENA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.



MoMeHT uMmyiabca MaTepualbHOM TOuku. [IpencraBieHue O COXpaHEHUM MOMEHTA
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cwibl Ha MaJOM M Ha KOHEYHOM IMepeMelieHud. | padudeckoe IpeacTaBIeHUE
pabOThI CHIIBI.

MOIHOCTH CHIIBL.

Kunernyeckas sHeprusi MarepuaibHOil Touku. Teopema 00 M3MEHEHUU KUHETHYECKON
SHEPIHM MAaTepUaIbHON TOUKH.

[loTeHumanpHple U HENOTEHIMAIbHBIE cUibl. [loTeHnnanbHas >Heprus. [loTeHnumanbHas
SHEpPrusl ynpyro AeQopMUpOBaHHOW MpyXHHBI. [loTeHIMaNbHAs HEPrHsl Tela B OJHOPOJAHOM
rpaBuUTaliMOHHOM Tosie. [loTeHnuanbHast SHeprus Tejia B TPABUTALMOHHOM I0JI€ OJAHOPOJIHOTO
mapa (BHyTpU U BHE Iapa). Bropas kocMmuueckasi cKOpocTh. TpeTbsi KOCMHYECKasi CKOPOCTb.
[loTeHIManbHBIE CUIIOBBIE 1MOJIs. [ paBUTAIMOHHOE TOJIE.

CBs13p pabOTHl HENOTEHIUANBHBIX CUJI C U3MEHEHHUEM MEXAHUYECKOW SHEPTrUU CHUCTEMBbI
TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPruM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymiu ns uaeanbHOM KUIKOCTH KakK CJEJICTBHE 3aKOHA COXpaHEHHUs
MEXaHUYECKOM IHEpIrUu.

[IpyMeHeHHE 3aKOHOB COXPAHEHHUs B 3ajlayaX Ha CHCTEMY B3aUMOJCHCTBYIOIIMX TeEl.

HHTGFD&III/IOHHBIG 3aa4d Ha AMHAMHMKY WM 3aKOHBblI COXPAaHCHUI. AJII)TCDHaTI/IBHOG PCIICHUEC

ANHAMUYCCKUX 3a4a4 4YCPE3 3aKOHBI COXPAaHCHM.

TexHu4eckue yCTpOMCTBA M TEXHOJIOIMUYECKHE ITPOLIECCHI: JBM)KEHHME DPAKET, BOJOMET,
KoIep, MPYKMHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

JdemoncTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

N3mepenne MOLHOCTH CUIIBL.

W3meHeHue sHEprun Tejia Mpu COBEPIIEHUN PaOOTHI.

B3anMHbIe npeBpalleHnss KUHETUYECKON M ITOTEHIUAIbHOW SHEPTUi IPU JEHCTBUM HA
TEJIO CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM NaICHUH.

Y4YeHn4eCKHH IKCIIEPUMEHT, JIA00pATOPHBbIE PAa00ThI, MPAKTHKYM.

N3mepenne umnyibca Teaa 110 TOPMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJIEINHU SIIEKTPOMOOUIIS U MOIITHOCTH CHJTBI TATH.

CpaBHEeHNE U3MEHEHNS UMITYJIbCA TENIA C UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIPYTOM B3aMOJEHCTBHH.

N3mepenne KNHEeTHYECKON YHEPTUHN Teja MO0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI MOTEHIIMAIbHOM HEPTUU NPYKUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU Tella IO HAaKJIOHHOM TIOCKOCTH.

Tema 2.4. Cmamuxa meepoozo mena

AbcomoTtHo TBepoe Teno. [loctynarenbHoe U BpalaTtelbHOe IBUKEHUE TBEPIOTO Teja.
MOMEHT cuiIbl OTHOCHUTENBHO Ocu BpamieHus. [lnedo cumel. CrnoxeHue cuil, IPUIOKEHHBIX K
TBepaOMYy Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TEIA.

YcroitunBoe, HEYCTOMYHNBOE, O€3pa3InyHOE PABHOBECHE.



Pacuér nieTpa Tsoxkectu Teaa. KOHCTPYKIIMM TEHCEIPUTH B apXUTEKType. MOCTOBELIE

COOPYKCHHA. Cratvka B CTPOCHHUAX W ITPOMBINIJIICHHOCTH. CucTeMbl CBSI3aHHBIX TE€I M HX

paBHoBecHua. biIOKH, IpocTENIIE MEXAHU3MBI B CTATUKE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: KPOHUITEMH, CTPOUTEIbHBIN
KpaH, pelieryaTble KOHCTPYKIUH.

JdemoncTpanmu.

Ycnosus paBHOBECHS.

Bunel paBHOBeECHS.

Y4eHnYecKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThl, IPAKTHKYM.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALLCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PacyeT CUJI YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIAlb OIIOPBI.

Paznen 3. Mosekyasipnasi pu3uka u TepMOIUHAMMKA.

Tema 3.1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu.

OcHOBHbIE TOJIOKEHHsSI MOJIeKyIsipHO-KuHeTHuecko Tteopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxenue. XapakTep JBM)KEHUS U B3aUMOJCHCTBUSA
YacTHI] BellecTBa. MoAenu CTpOeHUs ra30B, )KUJIKOCTEH U TBEPBIX TeJ U OObSICHEHUE CBOWCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuuecTBo
BeectBa. [locrosuHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crmocoObl ee m3mepeHwus. lllkama temmepatyp
enbcus.

Mozenp wuIealbHOrO Ta3a B MOJEKYJISIPHO-KMHETUYECKOM TEOPHM: 4YacTHULBI rasa
JBUKYTCSL Xa0THUYECKH U HE B3aUMOJAEUCTBYIOT ApYT ¢ ApyroM. Pacnpenenenne Makcsenaa no
CKOPOCTSIM MOCTYNATEIbHOIO0 Xa0TUYECKOT0 JIBUKEHUS MOJIEKYJI HACAIBHOIO rasa.

I'a3oBble 3akoHBl. YpaBHeHue MenneneeBa-Knanelipona. AOcomoTHas TemIeparypa
(mwkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomeccsl B HeadbHOM rase ¢

MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe mpencTaBieHne U30mpoleccoB: U30Tepma,
n30x0pa, nzobapa.

VYpaBuenue Ban-nep-Baannca. PeanbHble raspl. Y4YéT KOHEUHOTO 00BEMA MOJIEKYI, MX
B3auMoaercTerue Mexay coooil. Ilocrossuasie Ban-aep-Baannca. CemelicTBo n3oTpeM Ban-nep-
Baannbca.

Atmocdeproe masnenue. OneiTr Toppuuemwmn. M3mMeHeHne arMocdepHOro IaBJIEHUS C
BbIcoTOH. Pacupenenenne boapliMaHa.

CBsi3b MEXJy [aBICHHEM M CpeAHEH KHUHETUYECKOW »HHEpPrueu MOCTYNaTeIbHOIO
TEIUIOBOTO JBHMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HIeaTbHOIO ra3a).

CBsi3p  a0CONIOTHOM  TeMIEpaTyphl TEPMOJMHAMHYECKON CHCTEMBI CO CpEIHEH
KMHETUYECKOW dHEPruei MOCTyNnaTeNbHOTO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOHCTBA W TEXHOJOTMYECKHE MPOIECCHl: TepMOMETp, Oapomerp,
MOJIy4YeHHUE HAHOMATEePUAJIOB.

JdemMoHcTpanuu.

Mopenu 1BUKEHHUS YaCTHUIl BEILIECTBA.

Monenbs OpOyHOBCKOTO JTBUKECHHUSI.

Buneoponuk ¢ 3anuceio peabHOro OpOYHOBCKOTO JIBUKEHUSI.

Hudbdy3us sxuakocTei.



Mogens onbiTa llTepHa.

[IpuTskeHne MOJIEKYIL.

Mopenu KpUCTAITMYECKUX PELIETOK.

HaGmoienue u riccneioBanne N30MPOIIECCOB.

YdeHnuecKkuii IKCIIEPUMEHT, JJa00opaTopHble pad0Thl, MPAKTUKYM.

Hccnenoanue npolecca ycTaHOBJICHUS TEIIOBOTO PABHOBECHS TP TEIIOOOMEHE MEX Y
ropsiyeil ¥ X0JIOJHOM BOJIOM.

N3ydyenne wu30TEPMUUYECKOrO TMpolecca (PEeKOMEHJOBAHO HCIONb30BaHUE LUGPOBOI
nabopaTopun).

N3ydeHue n30X0pHOTO Mpouecca.

N3ydenne n3obapHOTO mporecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 3.2. Tepmoounamuxa. Tennosvie mawiunol.

TepMmoanHamMuyeckas (TI) cucreMa. 3agaHue BHEIIIHUX YCIIOBUU s
TEPMOJMHAMUYECKON  cucTeMbl. BHemHue u  BHyTpeHHue mnapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKOMN CUCTEMBI KaK CPEIHNE 3HAUCHHSI BEJINYMH, OIKMCHIBAIOIINX €€ COCTOSIHUE Ha
MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauyano repmoamnamuku. CaMONpon3BOJIbHAS peflaKcalis TEPMOIMHAMUYECKOMN
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenbs wuaeanbHOr0 raza B TEPMOJMHAMUKE — CHCTEMa YpaBHEHHUN: ypaBHEHHUE
MenneneeBa-KianelipoHa ¥ BbIpa)KCHHUE JIsI BHYTPEHHEW JHEPruu. Y CIOBUS NPUMEHHMOCTH
3TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TemIeparypbl. Brlpaxenue nis
BHYTPEHHEHN 3HEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBasucrarnueckue u HeCTaTHUECKUE TIPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Brrancienue padoTsl o rpaduky mpoiecca Ha
pV-nuarpamme. Beiuucienue paboThl Ta3a B MPOM3BOJBHBIX MpOIEccax, B TOM YHCIE

M30TEPMUYECKOM Tpoliecce (MII0Maab N0 rpadukoM U30TEPMBI, OLIEHKA 3HAYEHUH ).
Tennonepenaua kak crnoco® HM3MEHEHHs BHYTPEHHEM SHEpPruu TEepMOIMHAMHYECKOM

CUCTEMEL 0€e3 COBCPUICHUA pa6OTI>I. KOHBCKHI/I?I, TCIIOMPOBOJHOCTD, U3JTYUCHUC.

KomnuectBo Ttemnorsl. TenmoemMkocTh Tenma. YIenbHas M MOJISIpHAsS TEMJIOEMKOCTH
BEILIECTBA. YpaBHeHHE Mailepa. YienbHas TemiaoTa cropaHusi TomuBa. Pacuer konuyecTBa
TEIUIOTHI IpH Terionepenave. [lonstue 06 aguabaTHoM mpoiecce.

[lepBrIii 3aK0H TepMOaUHAMUKU. BHYTpeHHss1 2Heprus. KomudyecTBo TemnoTsl U paboTta
KaK MEpbl U3MEHEHUSI BHYTPEHHEN YHEPTrUU TEPMOJIMHAMUYECKOU CUCTEMBI.

Bropoil 3akOH TEpMOJMHAMMKHM JUIsI PABHOBECHBIX IPOLECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUEC TepMO)II/IHaMPILIeCKOfl CUCTCMBI MPOXOAUT CAWHCTBCHHAA a)ma6aTa.
AOcoroTHas TeMIiepaTypa.

BTtopoii 3akoH TepMOIUHAMUKH IS HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TMepeaaTh
TEIUIOTy OT OoJiee XONOJHOTO Telna K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTuMocTs TpUPOTHBIX TPOIECCOB.

[loHsATHE SHTpONHH. DHTPONUS W30JIUPOBAHHON CHUCTEMbI. JHTPOMUS Ta30BBIX CUCTEM.

[Ipunnune! aeiictBus Ternossix MamuH. KIT.
Makcumansnoe 3Hauenue KII1. [{ukn Kapho.
Teopemsl KapHo. JlokaszareabcTBo TeopeM KapHo.




DKOJIOTMYECKHUE aCIEKThI HCIOIb30BAHMS TEIUIOBBIX ABUTraTenel. TemioBoe 3arps3HeHne
OKPYKarOILEH Cpebl.

TexHuueckue ycTpoicTBa U TEXHOJOTUUECKHUE MPOIECCH: XOJIOUIbHUK, KOHIULIUOHED,
TU3CTbHBIA W KapOIOpaTOPHBIM JBUTATENIM, TapoBas TypOWHA, TOMyYEHUE CBEPXHU3KHX
TEeMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTUIU3alUsg OMOOPraHUYEeCKOro TOIUTMBA AJIs BEIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH.

JdemoncTpanmu.

W3menenue TemmnepaTypsl IpH a1uadaTHYECKOM PaCIIMPEHUH.

Bo3aymHoe oruuso.

CpaBHeHME YIENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEN S3HEPTHUH.

NccnenoBanue aguabaTHoro mpouecca.

KommbrorepHbie MOIeIM TETIOBBIX JBUTATENCH.

YdeHn4yecKuii IKCIEPUMEHT, Ja0opaToOpHbIe pad0Thl, MPAKTUKYM.

N3mepenne yaenbHOM TeMI0EMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3yuenne B3aMMOCBS3U SHEPTUH MEXMOJIEKYISIPHOTO B3aUMOJICUCTBHUS U TEMIIEpaTyphl
KHUIICHUS JKUJIKOCTEM.

Tema 3.3. Azpecamnvie cocmoanus eeujecmea. @azosvle nepexoowl.

[TapooOpa3zoBanue u KoHAcHcamus. lcnapeHue © KHUIICHHE. YJIelIbHas TeIIoTa
napooOpa3zoBaHusl.

Haceiiennsle v HeHachbllleHHble Mapbl. KaduecTBeHHas 3aBUCMMOCTh IUIOTHOCTH M
JABJICHUS] HACBIIIEHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00beMa HaCHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJIEHUS B )KUJKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBepnoe Teno. Kpucrammmaeckue u amopdubie Tena. AHH30TPOIUS CBOUCTB KPUCTAILIIOB.
[TnaBneHue u KpucTaiu3amnus. Y aeibHas TerioTa miasieHus. Cyomumanus.

Hedopmarmu TBepaoro tena. Pactsokenne u cxarue. Casur. Moayne FOnra. Tlpenen
yOpyrux aedopmanui.

TemnnoBoe pacmmpeHue )XUIKOCTEN U TBEPbIX Tel, 00bEMHOE U JIMHEWHOE pacIIpeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIECTBA KaK MPUYMHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YpPOBHE).

[Ipeobpa3zoBanue YHEPTUH B (Pa30BBIX MEPEXoax.

VYpaBHeHHE TEIJIOBOTO OaaHca.

[Teperperas xxuakocth. [lepeoxnaxkaeHHas )KUIKOCTh. [lepeHachIleHHbIN BOJASHON 1ap,
IPUMEHEHNE CBOMCTB MEPEHACKIINEHHOT0 BOJISHOTO apa B TEXHUKE.

[ToBepxHocTHOE HaTsmKeHHE. KoaddulMmeHT moBEepXHOCTHOTO HaTsDKeHUs. Kanuisipabie
ABJEHU. J[aBieHue 10 UCKPUBJIEHHON MOBEPXHOCTHIO )KUIKOCTH. Dopmyna Jlannaca. ABienue
CMauYMBaHUs U HECMAYMBAHUsI IOBEPXHOCTEN HKUIAKOCTIMMU.

TermioBoe JuHENWHOe paciuupenue. TemnoBoe 00bEMHOE pacmmpenue. TerioBoe

paCIINPEHHUE KUIKOCTEH. OCOOEHHOCTH TEIIOBOTO pACIIMPEHKS BOJBL. 3aBUCHMOCTD IIOTHOCTH

BOJbI OT TEMIICPATYPHI.

TexHuuyeckue yCTpOHCTBA M TEXHOJOTMUECKHE MPOLECCHI: JKHUJIKHE KPUCTAILIBL,
COBpPEMEHHBIE MaTEpUaJIbI.



JdemoHcTpanmu.

TemuoBoe pacimupeHue.

CBoiicTBa HACHILIEHHBIX M1APOB.

Kunenne. Kunenue rnpu noHW>KEHHOM JIaBJICHUH.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMHU IIJIEHKAMM.

CmauunBanue.

Kanumnspueie sBienus.

Monaeny HEHLIOTOHOBCKOW YKUIKOCTH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IUIaBJICHUS KPUCTAIIMYECKOIO BELIECTBA.

Bunst nedopmarmii.

Haburotenne Maibix nedopmariuii.

YdeHn4yecKuii IKCIEPUMEHT, Ja0opaToOpHbIe pad0Thl, MPAKTUKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI MIJIaBACHUS JIbA.

N3yueHune cBOMCTB HACHIIEHHBIX MTAPOB.

W3mepenune abCOTIOTHOM BIQXKHOCTH BO3/yXa M OIICHKA MACCHI TapOB B TIOMEIICHUH.

N3mepenue ko3 uirieHTa moBEpXHOCTHOTO HATSIKESHUSI.

N3mepenue moayns FOHra.

Hccnenoanue 3aBUCUMOCTH iehopmManiiyi pe3suHOBOro o0pasia OT NPUIIOKEHHON K HEMY
CHUJIBL.

Pasnen 4. DaekTpoamHaMuka.

Tema 4.1. Dnekmpuueckoe noie.

DnekTpu3anus Tea U €€ MPOSIBICHUS. DIEeKTPUYECKUN 3apsia. J[Ba Buaa 3JI€KTpUUECKUX
3apsi1oB. [[poBOAHMKH, TUATEKTPUKH U MTOTYITPOBOIHUKHU. DIIEMEHTAPHBIN 3EKTPUUECKUN 3apsi.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiapl. 3akoH Kynona.

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

HanpsokenHocTs  anektpudeckoro mois. [IpoOGHbiid 3apsin. JIuHMM HanpsyKeHHOCTH
IEKTpUYECKOr0 noJist. OQHOPOIHOE IIEKTPUUECKOE MTOJIE.

[loHsATHE MOTEHIMATBLHOIO CUJIOBOrO MOJs B 3JEKTpocTaTUke. CBA3b MOTEHIMAIBLHOTO

OJICKTPOCTATHYCCKOI'O CHJIOBOI'O ITOJIA C TpaBHTAIIMOHHBIM ITOTCHIHWAJIBHBIM CHUJIOBBIM IIOJIEM.

IToTeHIIManbHOCTh  BJIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh NOTEHUMANOB M HaIPSKECHUE.
[ToreHmanbHas SHEPrUs 3apsia B AJIEKTPOCTaTHYECKOM Tosie. [ToTeHIman 3neKTpocTaTHYeCKOro
noss. CBsI3b HAPSIKEHHOCTU TOJS M Pa3HOCTH MOTEHUIUAIOB ISl 3JIEKTPOCTATUYECKOTO MOJIA
(KaK OJHOPOIHOTO, TaK M HEOTHOPOIHOTO).

[TpuHIUTT Cynepno3uIIUU AIEKTPUUECKUX MTOJEH.

Teopema Taycca. Ilpumenenue TteopeMmbl I'aycca mpH  pacuére chepHyecKu
CUMMETPHYHBIX MCTOUYHMKOB 3JICKTPOCTATHUECKOTO IOJIS.

[Tone Towyeunoro 3apsna. [lone paBHOMepHO 3apsikeHHOW cdepbl. [lone paBHOMEpHO
3apshKEHHOTO 10 00beMy miapa. [lone paBHOMEPHO 3apsiKeHHON OeCKOHEeUHOM miiockocTu. [lone

OECKOHEUYHO 3apshDKeHHOW HuTH. [loBEepXHOCTHAas IIOTHOCTH 3apsmoB. JIMHEHWHAs IUIOTHOCTH

3apsiaoB. KapThHBI JIMHUN HANPSHKEHHOCTH ATHUX MOJIEH U SKBUNOTEHIUAIBHBIX MOBEPXHOCTEMH.
Pacuér paGoThl CHII AIEKTPOCTATUYECKOTO MO BAOIb SKBUIOTEHIIUAIBHBIX TOBEPXHOCTEH.
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[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM TT0JIE. Y CJIOBHE PaBHOBECHS 3aps10B.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM TToJie. JluaneKkTpruaeckast MpOHUIIAeMOCTh BEIIECTBRA.

Konpencarop.  DNEeKTpOEMKOCTh  KOHJAEHCATOpa.  DIEKTPOEMKOCTh  IUIOCKOTO
KOHJIeHCaTopa.

[MapannensHoe  coequHEHHWE  KOHAeHcaTopoB.  llocnenmoBarensHOe — COCOUMHEHUE
KOHJICHCATOPOB.

9Hepr1/1>1 3aPsKCHHOTO KOHJACHCATOpA. OHeprus SJICKTPUUCCKOT0 IOJs KOHJIEHCATOPa.
[110THOCTB SHCPIrun QJICKTPHUYICCKOI'O I10J141 KOHACHCATOpA. [IpumeHeHHNE OHEpPruu

JJICKTPHUYCCKOI'O IT0JII KOHACHCATOPA B 3aa4aX Ha 3aKOH COXpaHCHUSA SHECPIUun.

JIBr>KeHUE 3apsKEHHOM YaCTHULIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHuueckue yCTpONCTBAa U TEXHOJIOTMYECKUE IMPOILIECCHI: 3IEKTPOCKOMN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JJIEKTpONpUOOpOB, KOHJEHCATOPbI, I'€HEPaToOp
Ban ne I'paada.

JdeMoHcTpanum.

YCTpONCTBO U IPUHIIUIT ACHCTBUS SJIEKTPOMETPA.

DIEKTPUUECKOE MOJI€ 3apsIKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE MOJIe IBYX 3aPSKEHHBIX ITACTHH.

Mopenb anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOHMKY B AIEKTPUYECKOM I10JIE.

DneKTpocTaTUYeCKas 3alluTa.

YCTpOUCTBO U IEHCTBHE KOHJIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOW EMKOCTH.

3aBHCUMOCTh DJIEKTPOEMKOCTH TUIOCKOTO KOHJEHcaTopa OT IUIOMAAM IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOro MOJIs 3apsyKEHHOT0 KOHJIEHCATOPA.

3apsiika U pa3psiika KOHIAEHcaTopa 4epe3 pe3ucTop.

YdeHnuecKkuii IKCIEPUMEHT, JJA00opaTOpHbIe Pa00Thl, IPAKTHKYM.

OreHka cHJ1 B3aUMOICHCTBUS 3apSKEHHBIX TEJL.

HaGmronenue npeBparieHust SHEPTUH 3apsSKEHHOTO KOHJIEHCATOpa B SHEPTUIO U3ITYUCHUS
CBETOJINO/1A.

N3yuenune nmpoTrekanus TOKa B LIETIH, COACPIKAIIECH KOHIECHCATOP.

Pacnipenenenrie pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs]) TIPU  TOCIEA0BaTEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

UccnenoBanue paspsiia KOHAEHCATOPA YE€pPE3 PE3UCTOP.

Tema 4.2. Ilocmoannwlii 31eKmMpuiecKuil moxk.

Cuna toka. [IocTOsSIHHBIN TOK.

VYcnoBusi CyIIeCTBOBAHUSI TOCTOSIHHOTO JJEKTPUYECKOTO TOKa. VICTOUHWKM TOKa.
Hanpsxenne U u DJIC (€).

3akoH OMa Uit y4acTKa LIETH.

DNEeKTPUYECKOe  CONMPOTHUBJICHHE.  3aBHUCHUMOCTh  COMPOTHUBIEHUS  OJHOPOIHOTO
MPOBOJIHUKA OT €ro JUIMHBI WM TUIOMIAJU IOMEPEYHOr0 CEYCHHS. YIeIhbHOE COMPOTHBIICHUE
BellecTBa. HelMHENHbIE 2I€MEHThI AJIEKTPUYECKOTO LIETH.

IlocmenoBarenpHOE, NapaUIEIbHOE, CMELIAHHOE COCIWHEHUE IIPOBONHUKOB. Pacyer
pa3BeTBIICHHBIX dNeKTpudeckux tenei. [Ipasuna Kupxroga. JlokazarenbctBo npasui Kupxroda.

IIpuMeHeHne npaBua Knpxrod)a JJIA pCIICHUSA 3a4a4.

Pabora snexrpuueckoro Toka. 3akon Jxoymnsa-Jlenna.
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MOMHOCTB 3IEKTPUYECKOTO TOKA. TermIoBast MOIHOCTG, BbIAEIsIEMast HA PE3UCTOPE.

OJIC u BHyTpeHHEE COIPOTHBJICHHE HCTOYHMKAa TOKa. 3akoH OMa uisl TOJTHOU
(3aMKHYTOM) 3JIEKTpUUYECKOMN 11enu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHue.

Kongencarop B 1enu IOCTOSHHOTO TOKa. 3apsjaka KoHJeHcatopa. Paspsnka

KoHjieHcaTopa. KoHaeHcaTophl B IICIH IMIOCTOSHHOTO TOKA.

IlonsTe moTeHIMAana B HCIAX. PacdyéT CHOXKHBIX DJIEKTPHYCCKMX CXEM C IOMOIILIO

noTeHana B neny. CBa3b MeTo4a MOTSHIIUAIOB C IPaBUJIAMHU KI/IDXFO(ba.
Texunueckue YCTPOIZCTB& U TCEXHOJOITMYECKHUE IIPOLECCBI: aMIIEPMETP, BOJIBTMETP,

PEOCTaT, CYETUUK HIIEKTPUUECKON SHEPTHUH.

JdeMoHcTpanuu.

N3mepenue cuipl TOKa U HAIPSIKEHMUSL.

HccnenoBanne 3aBUCMMOCTH CHMJIBI TOKAa OT HANPSDKEHUS JUISL PE3UCTOpa, JamIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTh CONPOTHUBICHUS LMIMHIPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUIOIIAIH
HOINIEPEYHOI 0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTM CHJIBI TOKAa OT CONPOTHBIEHUS HpPU TOCTOSHHOM
HaInpsKeHUU.

[Ipsmoe usmepenue DJ1C. KopoTkoe 3amblKkaHHE rajlbBaHUYECKOIO 3JE€MEHTA U OLEHKa
BHYTPEHHETO COIIPOTUBIICHHUSI.

CrniocoOnl coenHeHus: UCTOYHUKOB Toka, D/IC Oarapeit.

HccnenoBanue pa3HOCTH NOTEHLMAIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT CUJIbI TOKa
B LICTIH.

Y4YeHn4eCKHH IKCIIEPUMEHT, JIA00pATOPHBbIEe PA00ThI, MPAKTHKYM.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HANPsDKEHUS U JIaMIbl HaKaJlWBaHMS.
VYBenuueHue npeena u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenue D/IC 1 BHYTpEHHETO CONPOTHUBIICHNS UCTOYHUKA TOKA.

Uccnenosanue 3apucumoct 3/1C ranbBaHMUECKOr0 3JIEMEHTA OT BpEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHLMAIOB MEXAY MOJIFOCAMHA UCTOYHHKA TOKA OT CHJIBI TOKA
B LIEMN.

HccnenoBanue 3aBUCMMOCTH NIOJIE3HOM MOITHOCTH UCTOYHHKA TOKA OT CUJIBI TOKA.

Tema 4.3. Toku 6 paznuunsix cpedax.

DnekTpuueckas NPOBOJAUMOCTb pPa3IMUYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METAIOB  OT  TeMIepaTyphl.
CBepXIIpOBOANMOCTb.

DneKTpruYecKHil TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W TPUMECHAass HPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CpoiictBa p-n-nepexona. IlomympoBogHukoBbie npuOOpsl. [10JYNPOBOAHUKOBBIA MO
DnekTpuyeckre cxembl ¢ auonamu. Tpansucrop. Tepmucrop u poTopesucrop.

DNEKTPUUECKUH TOK B 3JIEKTPOIUTAX. DJIEKTPOJUTHYECKAS] AUCCOLUALUA. DIEKTPOIIU3.

3akonbl Dapajnes s AJIEKTPOIn3a.
DJIeKTpUYeCcKMi TOK B ra3zax. (CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIA pa3psij.
Paznuunblie TUIIBI caMOCTOsATENbHOTO pa3psana. Monnus. [lnazma.
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TexHuueckue ycTpoicTBa M IPAKTHUUECKOE IPUMEHEHHE: TIa30pa3psAHbIE JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYHPOBOJHUKOBBIE MPUOOPHI: THOJ, TPAH3UCTOP, (PoTOaHOA,
CBETOAMOM, TajJbBaHWKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, OSJCKTPOHHAsS
MUKPOCKOIIHS.

JdeMoHcTpanuu.

3aBUCHUMOCTb COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTB IEKTPOIUTOB.

3akoHbI dneKTpon3a Papajes.

HckpoBoii pa3psa ¥ IpOBOJIUMOCTb BO3yXa.

CpaBHeHHUE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSIS TPOBOUMOCTD JUOJA.

YuyeHn4eckuil IKCIePUMEHT, JIa00paTOpHbIe padoThl, MPAKTHKYM.

HaGirotenune amektposu3a.

W3mepeHue 3apsija 0AHOBAJICHTHOTO HOHA.

VccnenoBaHue 3aBUCUMOCTH COMPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTHKH TUOJA.

Du3n4yecKuii NPaKTHKYM.

Crioco0b1 n3MepeHust GU3NIECKUX BETHUUH C HCIIOJIB30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MEpeHHid  ¢u3ndeckux BenwmuuH. OIEHKa  TpaHMIl
IIOTPEUIHOCTEM.

IIpoBeneHne KOCBEHHBIX M3MEpPEHHH, MCCIeOBaHUN 3aBHCHMOCTEH  (hU3MUYECKHX
BEJIMYMH, IPOBEPKA MPEUIOKEHHBIX THIIOTES.

MesknpeamMeTHbie CBA3H.

W3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kijacce oCylIecTBISETCS € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YyYEHHMEM METOJIOB HAYYHOI'O IMO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIETMPOBAHUE, MO/IENb, U3MEPEHHE, TOTPEILIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusl.

Mamemamuxa: peuieHue cucteMbl YypaBHeHu#. JluHeiHas ¢QyHkus, mnmapabona,
runepoona, ux rpaduku u cBoicTa. Tpuronomerpudeckue GyHKINUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HMX MNPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB, JEHCTBUS C BEKTOPaMH.

buonocus: mexannyeckoe JABMKEHUE B KUBOU mpupone, nuddysus, ocMoc, TenI000MeH
KMBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYKAWOMIEH  Cpembl,  yTHIA3AIus
OMOOPTaHUYECKOTO TOIUIMBA JUIS BHIPAOOTKH «TETUIOBOW» W DJIEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTSDKEHHE U KalWUIAPHBIC SBICHUS B IPUPOJIE, HIIEKTPUUECKHUE SIBJICHUS B )KMBOI MPHPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, MoJyYeHHe HaHOMAaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPJIBIX Tell, KUIKOCTEH U
ra3oB, OJKUIKHE KPHUCTAIbL, DJEKTPUUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAs
JMCCOLMANNS, TATTbBAHUKA, HJICKTPOHHAS MUKPOCKOIIHS.

I'eoepaghus: BIaXXHOCTh BO3yXa, BETPHI, 0apOMeTp, TEPMOMETP.

11



Texnonoeus: npeoOpa3zoBaHKe IBUKEHHUM ¢ UCIIOIB30BAaHUEM MEXAHU3MOB, YUET CYXOro U
KUJAKOTO TPEHMsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, pelieTyaThie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAaHUKHU B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyTue), ABUraTellb BHYTPEHHEro CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBHUK,
KOHJULIMOHEP, TEXHOJOTUU IIOJIyYEHUSI COBPEMEHHBIX MAaTepuaioB, B TOM 4HCIE
HAaHOMATEpUAJIIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYITPOBOJHUKOBBIE TPHUOOPHI, raIbBAaHHUKA.

11 kaace
Pa3znea 4. JiekTpoauHaAMHUKA.
Tema 4.2. Ilocmoannwtii 31eKmpuiecKuil Mmox.
Cuiia Toka. [TocTossHHBIN TOK.
VYCnoBUS CYIIECTBOBAHUS TIOCTOSIHHOTO 3JIEKTPHYECKOTO TOKa. VICTOYHWKH TOKA.

Hanpsoxenne U u DJIC (€).

3akon OMa 1t yJacTKa LETH.

DNEeKTPUYECKOe  CONMPOTHUBJICHHE.  3aBHUCHUMOCTh  CONMPOTHUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIONIAU IONEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTHBIICHUE
BelecTBa. HeJIMHENHBIE 2IEMEHTHI AIEKTPUYECKOTO LIETH.

[TocnenoBarenbHOE, TapalieIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuer
pa3BETBJICHHBIX dJIeKTpuueckux reneit. [Ipasuna Kupxroda. JlokazarenbcTBo mpaBuia Kupxroda.
[Ipumenenne npasua Kupxroda s pelieHns 3aaad.

PaGora anekrpuyeckoro Toka. 3akon J[xoyns-Jlenna.

MOIIHOCTB 2JIEKTPUYECKOT0 TOKA. TenmnoBas MOIIHOCTb, BBIAEIIEMAs HA PE3UCTOPE.

OJIC u BHyTpeHHEE COINPOTHBICHHE HCTOYHHMKAa TOKa. 3akoH OMa uisl TOJTHOM
(3aMKHYTO¥) 3JIeKTpUUYECKO 11ernu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.
Kongencarop B 1enu TMOCTOSHHOTO TOKa. 3apsijika KoHJeHcaTopa. Paspsanka

KoHjieHcaTopa. KoHaeHcaTopsl B M IIOCTOSHHOTO TOKA.

IlonaTe moTeHIMada B HEMmax. Pacd€T CIOXKHBIX DJIEKTPUUYECKHX CXEM C MOMOIILIO
noreHnpana B nenu. CBsA3b METOAA NOTSHIIMAIIOB ¢ IpaBUIAMHU Kprrod)a.
Texnuueckue YCTpOﬁCTBa U TCXHOJOTMYCCKHUE MPOHECChI: aMIICpMECTP, BOJIBTMETP,

peocTaT, CYETUHK JIEKTPUUECKOM SHEPTUH.

JdemoHcTpanmu.

I/IsMepeHHe CHJIBI TOKa W HAIIPSAXKCHUSA.

HccnenoBanne 3aBUCMMOCTH CHMJIBI TOKAa OT HANpPsDKEHUS JUISL PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIICHUS LMIUHAPUYECKHX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa OT CONPOTHBIIEHHS TIPU TOCTOSTHHOM
HaNPsSDKEHUU.

[Ipsimoe m3mepenne D/IC. KopoTkoe 3aMbIkaHNMe rajJbBaHMYECKOTO AJIEMEHTa U OLEHKA
BHYTPEHHETO COIPOTHUBIICHUS.

Crnioco0Osl coenHeHus: UCTOYHUKOB Toka, JJIC Garapeit.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMH UCTOUYHHKA TOKA OT CHJIBI TOKA
B IICIIN.
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YdeHnYecKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThl, IPAKTHKYM.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

UccnepoBanue 3aBUCUMOCTH CHJIbI TOKa OT HANpPSDKEHUS Ui JIaMIIbl HaKaJIMBaHUSI.
VYBenuueHue npejeia u3MepeHus amnepmerpa (BoiabTMETPA).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS UICTOYHUKA TOKA.

Uccnenosanue 3aBucumoct 2/1C ranbBaHUYECKOI0 3JIEMEHTA OT BPEMEHH ITPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEX1y IOJIFOCAMU UCTOYHMKA TOKA OT CUJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 4.3. Toku 6 paznuunsix cpeoax.

DneKkTpruyeckas MPOBOJAUMOCTb PAa3UYHBIX BEHICCTB. JIEKTPOHHAS MPOBOIUMOCTH
TBEpAbIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXNpoBOAUMOCTb.

DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTh IOJIYIPOBOJIHUKOB.
CpoiictBa p-n-mepexona. IlomympoBoguukoBbie npuOOpsl. [1OJYNPOBOAHUKOBBIA MO
DnekTpudeckre cxembl ¢ auonamu. Tpansucrop. Tepmucrop u hoTopesucrop.

DNEKTPUUECKUH TOK B 3JIEKTPOIUTAX. DJIEKTPOJUTHYECKAS] AUCCOLUALUSA. DIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OnekTpuueckuid TOK B raszax. CaMOCTOSTENBHBII M HECAaMOCTOSITENIBHBIM paspsih.
Pa3znuynble TUIIBI CaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHnyeckue ycTpoHCTBA W IPAKTUYECKOE NPUMEHEHHE: Tra30pa3psaHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TPyOKa, MOIYHNpPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOp, (GoToaHOA,
CBETOAMOJ, TajbBaHMKA, paUHUPOBAHME MEJIW, BBIIUIABKA AIIOMHUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

JdemoHcTpanmu.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl d5ekTpoausa Papazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHEeHHUE IPOBOIMMOCTH METAJJIOB U MTOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOUMOCTD JUOJA.

YuyeHnuyeckuii IKCNEePUMEHT, JIA00pATOPHbIe Pad0Thl, MPAKTHUKYM.

Hab6mronenue sanexrponusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3nyecKuil NPaKTHKYM.

Crnioco0bl n3MepeHus: GU3NUIECKUX BETMUYUH C UCIIOIB30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3ndeckux BenuuuH. OIeHKa TI'paHUIl
MOTPEIIHOCTEH.
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[IpoBeneHEe KOCBEHHBIX HM3MEPEHUH, WCCIENOBAaHUM 3aBUCUMOCTEH (DU3UIECKUX
BEJIMYUH, IPOBEPKA MPEIOKEHHBIX TUIIOTE3.

Tema 4.4. Maznummnoe none.

B3anmoneiicTBre MOCTOSHHBIX MAarHUTOB M IPOBOJAHUKOB C TOKOM. MAarHMTHOE IIOJE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHIYKLHUU.

MaruuTtHoe 1oJie IPOBOJHUKA C TOKOM (IIPSIMOTO IMPOBOJHMKA, KATYIIKH U KPYTOBOTO
BuTKa). OnbIT Dpcrena.

Cuna Amriepa, ee HapaBJIECHUE U MOTYJIb.

Cuna JlopeHua, ee HampaBlieHHE U MOIYJb. JIBM)KEHHE 3apsyKEHHOM YacTHIIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

MarnuTHoe noje B BeniectBe. GeppoMarHeTUKU, rapa- U JTuaMarHeTUKH.

Pa3psanka koHjeHcaropa uepe3 NPOBOJHMK, JBUTAIOMIMKMCA B MAarHUTHOM MOJe€.

CoBpeMeHHEIe diekTpoasurarenu. Kpyrsimmii MOMEHT paMKH ¢ TOKOM B MarHMTHOM IIOJIE.

TexHuueckue yCTpOWCTBA U TEXHOJOTMYECKHE IPOLIECChl: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, AJIEKTPOJABHUraTesb SKoOU, YCKOpPUTEIU
3JI€EMEHTapHBIX YaCTHII.

JdemoHcTpanmu.

Kaptuna nuHUN MHIYKOMUM MarHUTHOTO TMOJSI IOJIOCOBOIO U IOJKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHUTOB.

Kaprnra nvHMI MAarHMTHOM MHAYKIMM IIOJI JUIMHHOTO IIPSAMOTO IPOBOAHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumMozeicTeue JByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaGntonenue nBuXeHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJIE.

[IpuHIMI AeCTBUS NIEKTPOU3IMEPUTENBHOTO MPUOOPA MATHUTORJIEKTPUUECKON CHCTEMBI.

YuyeHnuyeckuil IKCIEePpUMEHT, JIa00paTOpPHbIe Pad0Thl, MPAKTHUKYM.

HccnegoBanne MarHMTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue neicTBUA IOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cunsl Amnepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHYKIIMY HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 4.5. Dnekmpomaznumnas UHOYKYUA.

SBnenue sneKTpoMarHUTHOW MHAYKIMH. 1loTOk Bektopa MarHuTHOM mHAaykuuu. 21C
WHIYKIWW. 3aKOH 3JIeKTpoMarauTHo nHaykuu @apazes. Buxpesoe anexkrpuueckoe nosue. Tokn
dyxo.

O/1C nHAYKIMU B TPOBOAHMKE, IBUKYIIEMCS B OJJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua. [IpaBuiio JIeH11a ¥ 3aKOH COXpaHEHHUs YIHEPTHM.

WunykruBHocTh. KaTymka HMHIYKTUBHOCTH B IENM IIOCTOSHHOIO TOKa. fIBieHue
camounaykiuu. 3/1C caMOMHIyKIIUU.

OHeprust MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuuyeckue ycTpoHCTBa W TEXHOJOTHYECKHE TMPOILECChl: HWHAYKIHOHHAS II€Yb,
COJICHOM /I, 3aIIMTA OT 3JIEKTPU3ALMH TEJN IIPU IBUKEHUU B MATHUTHOM I10J1€ 3€MJIH.

JdemMoHcTpanuu.

Habmonenue SBiICHUSI SJICKTPOMArHUTHON MHTYKITHH.

UccnenoBanune 3aBucumoctu OJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHMSI MarHUTHOI'O
MOTOKA.

[IpaBuio Jlenua.

[Tagenne MarauTa B aIIOMAUHUEBOM (METHOH) TpyOe.

SIBneHune caMOMHTyKINH.

Hccnenosanue 3asucumoctd J/]C caMOMHAYKIIMUA OT CKOPOCTU U3MEHEHUS CHIIBI TOKA B
LEMH.

YdeHnuecKkuii IKCIIEPUMEHT, JJa00opaTopHble pad0Thl, MPAKTUKYM.

UccnenoBanue siBIeHUS 371€KTPOMArHUTHOW WHIYKIIUU.

Omnpenenenre HHAYKIIMA BUXPEBOTO MArHUTHOTO MOJISI.

HccnenoBanue siBIeHUS CAMOMHTYKITUH.

COopka MojienH SJIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pen 5. Kojie0anus 1 BOJIHBI.

Tema 5.1. Mexanuueckue Konedanus.

KonebarenbHas cuctema. CBOOOAHbBIE KOJIEOAHMUS.

l'apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHMYECKOE  OMNMCAHMUE.
DHepreTuyeckoe ONucaHue (3aKOH COXPaHEHUsI MEXaHUYECKOM SHEprun). BelBoa 1MHaMUYECKOTO
OMKCAHUS TAPMOHUYECKHUX KOJIeOaHHUM U3 UX YHEPTeTUYECKOT0 U KHHEMAaTHYECKOTO OMHCAHMS.

[onatue o nuddepeHManbHbIX (YHKIIMOHATBHBIX YPABHEHHSIX BTOPOTO MOPSJIKA.
Pemenne nuddepeHManbHbIX YpaBHEHUH BTOPOTo mopska. Perenus ypaBHeHHs KOJIeOaHUM.
Kunemartudeckuii BEIBOJI ypaBHEHUs KoJIeOaHUNH. DHEPreTUYECKUH BEIBOJI YPaBHEHHUS KOJICOAHUH.

Ammuintyna u ¢aza xoneOanuil. CBs3b aMIUIUTY/Abl KOJeOaHUH MCXOJHON BEIMYUHBI C

aMIUIUTYylaMHd  KoJIeOaHUHM €€ CKOpOCTM U yckopeHus. [IpuMeHeHHe TNpOM3BOAHON s
YCTaHOBJICHHS] 3aBUCUMOCTU aMIUIATYJIbl KOJ€OaHWN HMCXOJHOM BEJIWYMHBI C aMIUIUTyaMu

Kos1ie0aHUM ee CKOPOCTU U YCKOPEHHUS.
[lepuon u yacrora konedanuii. [leproa Maabix cBOOOIHBIX KOIeOaHUI MaTEMaTHYECKOTO

MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHUKA.

Ilonatne o 3aryxamommx KosebaHusAX. BbIHyXIeHHble KkojeOaHus. Pe3oHaHc.
Pesonanchas kpuBas. BriusHue 3aTyXxaHuss Ha BHJ PE30HAHCHON KpUBOW. ABTOKOJEOaHMS.
JuddepennmanbHoe ypaBHEHHE 3aTyXaOMUX KOJIeOaHHH.

TexHuuyeckue ycTpoHCTBa M TEXHOJOTHMUYECKHE IPOILIECChl: METPOHOM, dYachl, Kadeld,

MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JdemoHcTpanmu.

3anuch K0ae0aTeILHOrO ABMKEHUS.

Habmoienne He3aBUCHMOCTH TIEPHOIa MaJIbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IBI.

HccnenoBanue 3aTyxarommx KoueOaHU 1 3aBUCIMOCTH TIEpr0/1a CBOOOIHBIX KOJICOaHMIA
OT COIPOTHUBJICHHUS.

HccnenoBanme koneOaHui rpy3a Ha MAcCHBHOW TPYXHHE C LEIbI0 (OPMUPOBAHUS
MIPEACTABICHHH 00 UAcATbHONW MOCIIH MTPYKUHHOTO MasTHHUKA.

3aK0oH COXpaHEHHUs SHEPTHH MPHU KOJEOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.
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Hab6mronenue pesonanca.

YueHn4eCcKui IKCIEPUMEHT, JIA00paTOPHBIEe PA00ThI, MPAKTHKYM.

N3mepenue neproia cCBOOOAHBIX KOJIECOAHUN HUTSHOTO U IPY>KHHHOTO MasiTHUKOB.

N3ydenne 3aKOHOB ABMKCHUS T€JIa B X0JI¢ KOJIeOaHUI Ha YIIPYroM MmojBece.

W3ydyeHne IBUKCHHSI HUTSHOTO MAsITHHKA.

[Ipeobpa3oBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTY/IbI 3aTyXaIOMINX KOJIeOaHuil.

HccnenoBanue BoIHYKICHHBIX KOJICOAHUIA.

Tema 5.2. InekmpomazHumnosle Konedanus.

Konebarenbupiii kOoHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIC KOJICOAHHS B HJICATHHOM
KonebaTenbHOM KOHTYpe. Dopmyna Tomcona. CBs3b aMIUTUTYIOBI 3apsga KOHACHCATOpa C

aMIUTATYION CHJIBI TOKA B KoJiebarenbHOM KOHType. HuddepeHnnansHoe ypaBHEHHE BTOPOTO
MOPSI/IKA DJIEKTPOMArHUTHBIX KOJICOaHUH.

3aKOH COXpaHEeHUS SHEPTUU B HIeaTbHOM KOJIe0aTeIbHOM KOHTYDE.
OTKpPBITEIA K0ae0aTenbHbIA KOHTYD.

3aryxaromue JJIeKTPOMAarHUTHbIe KojeOaHusa. BBIHYXJEHHbIE 3JIEKTPOMArHUTHBIC
KoJIeOaHHSL.

[lepemenHbIli TOK. MOIIHOCTh NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE U JEHCTBYIOIEE
3HAUEHUE CWJIBI TOKA M HAMPSHKCHUS TIPU PA3IMIHON (GopMe 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunyconaaJibHBIN TTepEMEHHBIN TOK. Pe3ancTop, KOHIEHCATOp U KaTyIIKa WHIYKTUBHOCTH
B LIENM CUHYCOMJAIBHOIO IIEPEMEHHOro TOKa. Pe3oHaHc TOkOB. Pe3oHaHC HampsiKeHUM.
Hmnenanc.

MeToa BEKTOPHBIX AuarpaMMm. MeToa KOMIUIEKCHBIX aMIUIMTYA. Pa3nmuuHble METOAbI
pacyéra 1ene nepeMeHHOr0 TOKa.

Wneansublil Tpancdopmarop. IIponsBoacTso, nepenavya u norpeOiaeHne 3EKTPUYECKON
SHEPIHH.

DKOJIOTHYECKHE PUCKU MPU MPOU3BOACTBE AEKTpo3HEepruu. KynpTypa MCHOIB30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKUH 3BOHOK,
TeHEepaTOp NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

JdemoncTpanuu.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs.

3aBHCHUMOCTh YaCTOThI CBOOOTHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U €MKOCTH KOHTYpA.

OcumiorpamMmsbl AJIEKTPOMArHUTHBIX KOJICOaHUMN.

I'enepaTop He3aTyXaroMMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopenb 37eKTpOMarHuTHOrO reHepaTopa.

BreinykaeHHbIE CHHYCOUIabHbIE KOJIeOaHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKaA.

Pe3oHaHC mpy MoOCI€10BaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKH WHIYKTHUBHOCTH U
KOHJIEHCATOopA.

VY CcTpoiCTBO M MPUHIIMIT IEHCTBHSI TpaHchopMaTopa.

Monenb IMHUY 3IIEKTPONEpeIadH.

Y4eHnYeCKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThl, IPAKTHKYM.

Nzyuenune Tpanchopmaropa.
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HccnenoBanue nepeMeHHOI0 TOKa Yepe3 MOCIIE0BATEIbHO COeIMHEHHBIE KOHACHCATOP,
KaTYIIKY U PE3UCTOP.

HaGmnronenue 371eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanme paboOThl HICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 5.3. Mexanuueckue u 31eKMpPOMAZHUMHbLE GOTTHBL.

MexaHuuyeckrue BOJIHBI, YCIOBUSI UX pacrnpocTtpaHeHus. [lomepednble W MpoOJOTBHBIC
BoJIHBL. [lepuon, ckopocTs pacmpocTpaHeHHs M AjuHa BOJIHBI. CBOICTBAa MEXaHWYECKUX BOJIH:
OTpakeHHe, IpejoMiieHue, nHTeppepeHus U TudpaKius.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.

DNEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHUS U3JIYUYECHUs JEKTPOMArHUTHBIX BOJIH. B3amMmHuas

— —

opuenTanus Bektopos E, B, V B anexrpomarautHoii Bonne.

CBoiicTBa 9JICKTPOMAarHUTHBIX BOJH: OTPaXCHHE, MPEIOMIICHHE, IOJISIPU3AIINS,
uHTephepeHIus U TudpaKiius.

[Ikana 37eKTPOMarHUTHBIX BOJH. [IpriMeHeHre 3JeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

Omngitsl ['epua.

[IpuHiunel  paavocBs3u W TeneBUAeHUA. Panuonokauus. HW3nydeHwe u npuém

DJICKTPOMArHMTHBIX BOJIH. HDI/IHHI/IH PagruOCBA3H.

DNEeKTPOMarHuTHOE 3arpsi3HEHNUE OKPYXKAKOIIeH cpeibl.

TexHuuyeckue ycTpoilcTBa W MPAaKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
panap, paauMoONpUEeMHHK, TeJleBHU30p, aHTeHHa, TenepoH, CBYU-meus, ynabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

JdemoncTpanuu.

OO0pa3oBaHue U paclpoCcTpaHEHHE MONEPEUHbIX U MPOOIbHBIX BOJIH.

Konebmronieecs Te10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

Habitoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiiuy MEXaHU4eCKuX BOJIH.

AKyCTHYECKHI pE30HaHC.

CBolicTBa yabTpa3ByKa U €ro NPUMEHEHHE.

HaGntonenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOM
KoJIeOaHUH.

HccnenoBanne CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepdepeHIns.

O6napyxenne nHPpPaKpacHOTO U YIbTPaA()HUOIETOBOTO H3TyUCHUM.

YuyeHnuyeckuii IKCIEePUMEHT, JIA00pATOPHBbIe Pad0Thl, MPAKTHUKYM.

N3yuenne nmapameTpoB 3BYKOBOM BOJIHBI.

N3ydeHnne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 5.4. Onmuka.

[IpssMOnMHENHOE PACIIPOCTPAHEHUE CBETA B OAHOPOAHOU cpene. Jlyu csera. ToueuHbii
HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHrne H300pakeHHil B TIJIOCKOM
3epkaiie. Cpepudeckue 3epkaa.
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[Ipenomnenne cBera. 3akKOHBI TPETOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTenab npenomieHus. [1oCTOSHCTBO 4acTOTHI CBETa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO0 CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITUYECKUX CPE.

Xon myueit B npusme. Hucnepcus ceera. CioxHbI coctaB Oenoro ceera. LBer.

[TonHoe BHyTpeHHee oTpaxeHnue. IIpenenpHplil yroi MOJIHOr0 BHYTPEHHETO OTPaKEHHUS.

Cobuparone U pacceuBaromiue JUH3bL. ToHKas auH3a. DOKYyCHOE pacCTOSHUE U
ONTHUYECKAasl CUJIAa TOHKOHM JMH3bI. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNs PETOMIICHHUS.

@opMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

Xoa iay4a, IpOLIeUIEro JUH3Y [0/ IPOU3BOIBHBIM YIVIOM K €€ TJIABHOM ONTHUYECKOH OCH.
[TocTpoeHne n300paKeHM TOUKH U OTPE3Ka MPSMOU B COOUPAIOIINX U PACCCHBAIOIINX JIMH3aX U
ux cucremMax. CUCTEMBI JIUH3.

OnTtuueckue npubopsl. Tenmeckomnbl. Paspemaromas criocobHocTs. ['11a3 Kak ontuyeckas
CHCTEMA.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas onrtuka. HWHTepdepenums cBera. KorepeHTHblE HMCTOYHUKH. Y CIOBHS
HAOJTI0ICHUST MAKCUMYMOB 1 MUHUMYMOB B HHTEP(QEPECHIIMOHHONW KAPTHHE OT JIBYX KOTCPEHTHBIX
UCTOYHUKOB. [IpuMepsl Ki1accuueckux nHTephEepeHINOHHBIX cxeM. OnbIT FOHTa.

Hudpakmus cBera. JubpaknuoHHas perieTka. YcilnoBue HAOMIOACHUS TIIaBHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIICTKY.

[Tonspuzanus cBera.

ITpunmun I 'rolirenca-POpenenst. BeIBo 3aKOHOB OTPaXKSHUS M IPEIOMIICHHUS C TOMOIIBIO
npuHiuna ['roireHca-®penenst. Cpsa3b  BOJHOBOM M T'€OMETPUYECKOM ONTHUKH. | paHMIIBI
IPUMEHUMOCTH BOJHOBOM M T€OMETPUYCSCKON ONTHUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: OYKH, JIyIla, IEPUCKOII,

¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T paKIMOHHAs PeIeTKa.

JdemoHcTpanmu.

3aKOHbI OTPa’KEHHUS CBETA.

HccnenoBanue NpenoMIIeHNs CBETA.

HabmroneHue nmoiHoro BHyTpeHHEro OTpaXkeHus. Mojenb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB UEPE3 INIOCKONAPAIIIENBHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300payKEeHHIA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEIECKOMa.

HaGmronenue natepdepeHimu ceera.

Habutoienne 11BeTOB TOHKUX IJICHOK.

Hab6mronenue qudpakuun cera.

W3yuenne quppakinOHHON PELIeTKH.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

HabmtoneHnue nucnepcuu cBeTa.

HabmtoneHue nonspusaium cBeTa.

[IpumeHneHue MoIIPOUIOB JIJISl U3yUEHHUSI MEXaHUYECKUX HaMPSHKEHUH.

Y4eHnYeCKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThl, IPAKTHKYM.

W3mepenue nokaszaresns IpeaoMIICHUS CTEKIIA.
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HccnenoBanue 3aBUCHUMOCTH (POKYCHOTO PacCTOSIHUS OT BellecTBa (Ha MpUMepe KHUJIKHX
JIUH3).

W3mepenne pOKyCHOTO pacCCTOSIHHSI PACCEUBAIOIINX JIMH3.

[Tonmy4yenne n300pakeHHUs B CUCTEME M3 MJIOCKOTO 3epKajia U JIMH3HI.

[Tony4yenue n300pakeHNs B CUCTEME U3 BYX JIUH3.

KoHcTpynpoBanue TeecCKONU4eCKiX CUCTEM.

Ha6monenue nudpakuuu, nHTephepeHnn U NOIspU3aIiK CBETA.

N3ydenue nonspusanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUAIIEKTPHKA.

N3ydenue nntepdepeHIuu J1a3epHOro U3IyYeHUs Ha IBYX LIENSX.

HaGmonenue aucriepcum.

Habmoienue u uccnenoBanue MU pakiimOHHOTO CIIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tonyyenue crnekTpa U3IIydeHHs] CBETOIMOIA TIPU MTOMOIIH TUPPAKITMOHHON PEIICTKH.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCUTEILHOCTH.

Tema 6.1. Ocnogvl cneyuanbHOIU meopuu OMHOCUMETbHOCHU

I'panunel mpuMEHUMOCTH Kilaccuueckoi MexaHuku. [locTynaTel crenuaibHOW Teopuu
OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. llpeoOpa3zoBanus Jlopenuma. VYcioue
NpUIUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaIlEeHUE
JTHBL. [Ipo6eMbl KJIacCU4ecKoi 3JIeKTpoaAnHaMuKH. [10CTyIaThl TEOPUU OTHOCUTEIBLHOCTH.

DHEprust 1 UMITYIIbC PESITUBUCTCKOW YaCTHUIIBI.

CBsI3b Macchl C 3HEpruen 1 UMITYJIbCOM PEIATUBUCTCKON YaCTHIIbI. DHEPrUsl MOKOsI.

TexHuueckue ycTpoHCTBA M TEXHOJIOTUYECKHE MPOLECCH: CIIyTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

YuyeHHYeCKHii IKCTIEPUMEHT, J1a00paTOpHble padoThl, NPAKTHKYM.

OmnpezeneHre UMIyNIbca U SHEPTUU PEISITUBUCTCKUX YacTHl] (1Mo ¢GoTorpadusiMm TPEKOB
3apsHKEHHBIX YaCTHIl B MATHUTHOM TIOJIE).

Pazgen 7. KpanroBas ¢pusuka.

Tema 7.1. KopnycKyaapHo-601H0601 0yaiu3m.

PaBHOBecHOE TemioBOe wu3MyueHue (W3NydeHHEe aOCONIOTHO YEpHOro Tena). 3aKoH
cmenenus Buna. ['unoresa [1nanka o kBaHTax. Yabrpaduoneronas karactpoda.

@®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. Onpitel A.I'. CtoneroBa. 3akoHsl poTorpdexra. YpaBHeHue DiHIITEHHA
s poroaddexta. «KpacHas rpanuna» Gortorddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJIEHHWE CBeTa Ha aOCOJIIOTHO MOTJIOUIAIONIYI0 U
a0COJTIOTHO OTpaKaroIIyto moBepxHOCTh). OnbiTel [1.H. Jlebenena.

Bonnoseie cBoiicTBa yactun. Bonnsl ne bpoins. [Invna BonHbI Ae bpoinst u pa3zmepsl
o0JacTu JoKalu3aluuu ABMKYyIencs yactuubl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crnenuduka n3mepenuit B Mukpomupe. CooTHolIeHUs1 HeonpeaeneHHocTel I eitzenodepra.
BonnoBas ¢ynkims. BepostHocTs. [I10THOCTh BEPOSITHOCTH.

TexHuyeckue ycTpoMcTBa M TEXHOJIOTHYECKHUE MPOIECCHI: CIIEKTPOMETP, (OTOIIEMEHT,
dboTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas 6arapesi, CBeTOAHO/I.

JdemoHcTpanmu.

®dotor(hPexT Ha yCTAaHOBKE C IMHKOBOM TIJIACTHHOM.
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HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBELLIEHHOCTH.

Cseroauos.

Conneunas Gartapest.

YuyeHn4ecKknil IKCIEePUMEHT, JIa00paTOPHBbIe Pa00Thl, MPAKTHKYM.

Hccnenosanue goropesucropa.

N3mepenue nocrosuuoi [lnanka Ha ocHoBe uccnenaoBanus Gotoaddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMOJ OT HAMPSKEHHUS.

Tema 1.2. duzuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTpOeHUs aToMa. [imanerapras moaens atoma Pesepdopra.

[Tocrynatel bopa. M3nydyenne u mornomenue (GOTOHOB MPH MEPEX0/e aToMa C OJHOTO
YPOBHsI SJHEPTUU Ha APYTOH.

Bunel criektpoB. CiekTp ypoBHEH 3HEPTUU aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYKJEHHOE U3ny4deHue cera. Jlazep.

TexHuyeckue ycTpOWCTBA W TEXHOJOTHMYECKHE TMPOLIECCHI: CHEKTPaIbHBIA aHaIHu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JdeMoHcTpanum.

Monens onbita Pesepdopra.

Habnronenne muHeHyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETYNKA HOHU3UPYIOIIUX YaCTHULL.

Onpenenenye JJIMHBI BOJIHBI JIA3€PHOTO U3ITYUECHHUSL.

YdeHn4ecKuii IKCIEPUMEHT, JJa0opaToOpHbIe pad0Thl, MPAKTUKYM.

HabmtoneHune nuHeuaToro crnekrpa.

HccnenoBanue ciekTpa pa3peKeHHOIO aTOMapHOT0 BOAOPOIA U U3MEPEHUE TOCTOSTHHOM
Pun6epra.

Tema 7.3. @uzuka amommnozo A0pa u 31eMeHmMapHbLIX YACMUY,.

Atomuctuyeckue mnpejactapiaeHus. Mognenb atoma Tomncona. OmbiTel Pesepdopaa.

[Mnanerapnas mojnens atoma. Hykinonnas monens siapa ['eitzenOepra — MBanenko. 3apsiy sapa.

MaccoBoe uncio sapa. M30tomnsl.

PannoaxktuBHOCTE. Anb(a-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIN Oera-pacnan. ["amma-
U3JIy4CHHE.

3aKkOH paJMOaKTUBHOIO pacnazna. PannoaktuBHblE H30TONBI B mpupone. CBolicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BIusHue paagroakTHBHOCTH Ha KUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SAnepusie peakuuu. Jlenmenue u cuHTe3 sAep. SAxepHeie peakTophl. [Ipobiemsl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCIEKThl PA3BUTHUS  SIIEPHOM
SHEPIeTHUKHU.

MeToapl perucTpaluu U UCCIEJOBAHMS AJIEMEHTApHBIX YacTHLl. JKCIEPUMEHTAIBHBIC
METO/Ibl PETUCTPALINYU 3apsyKEHHBIX YacTHIl: kaMepa BunbcoHa, cuéruuk ['eiirepa, my3bIpbKoBas
Kamepa, PoToIMYIbCHOHHBIN MeToJ1. CoBpeMeHHbIe MeTOAbl. CII0’KHBIE COCTABHbIE IETEKTOPDIL.

dyH/1aMeHTallbHbIE B3auMoAeicTBUsA. bapuoHbl, Me30HbI U JenToHbl. [IpeacraBnenue o
CrangaptHoit Mogenu. KBapk-TJIt0OHHAsI MOJICINIb aIpOHOB.

®usuka 3a npeaenamu CTaHaapTHOW Mozienu. TeMHast MaTepusi 1 TEMHasi SHEPTHSL.

EnuncTBO DM3MvecKoil KapTHHBI MUpA.
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Teopus 0O0JILIIIOrO B3phIBA U €€ POJIb B dZ)I/ISI/IKC dJIeMEHTApHBIX YacTull. CoBpeMEHHEIC

npejacrasiieHus 00 3BoJronmy BeelleHHOM.

TexHnuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MPOLIECCHL: JO3UMETp, Kamepa BuibcoHa,
SCpHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
TOMOTpadusi, YCKOPUTEIN DJIEMEHTAPHBIX YacTull. lIpuMeHeHne yCKOpUTENed 3JIeMEHTAapHbBIX

qaCTHIl B (bVHI[aMeHTaJ'II)HBIX HCCICAOBAaHUAX U MCAUTIUHC.

Y4eHn4ecKuii IKCIIEPUMEHT, JJa00paTOpHbIe padoThl, IPAKTHKYM.
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).
HccnenoBanue painoakTUBHOTO (pOHA € MCIIOIb30BAaHUEM JO3UMETPA.
W3yuenue nmornomieHus: 6eTa-4yacTULl aTFOMUHHEM.

Pa3neu 8. DiieMeHTBI aCTPOHOMMY U ACTPO(PU3UKH.

Tema 8.1. Inemenmuvt acmponomuu u acmpogpu3uxu

Otanbel  pa3BuUTUs acTpoHoMuHU. lIpukiamHoe W MHUPOBO33PEHUECKOE 3HAYEHUE
acTpoHOMHUH. I[IpuMEHUMOCTh 3aKOHOB (H3UKH UIsI OOBSICHEHHS IPUPOJbI KOCMHUYECKHX
00BEKTOB.

Metonbl acTpoHOMUYECKUX HccienoBaHuidl. COBPEMEHHBIE ONTHYECKUE TEJIECKOIIbI,
PaAMOTENECKOITbI, BHEATMOC(EpHAsT aCTPOHOMHS.

Bun 3Be3nnoro neda. Co3pe3nus, SpKU€ 3B€3/1bl, INIAHETHI, UX BUAUMOE JBUKEHUE.

CoyHeyHas cucTeMa.

Comnnue. Conneunas akTUBHOCTh. McTtounuk sHepruu CosHIa U 3BE3/1.

3Be31bl, HUX OCHOBHBIE XapaKTEpPUCTUKHU. Jluarpamma «CHEKTpajdbHbIA Kjlacc —
CBETUMOCTBY». 3BE3/bI ITIABHOM MOCICA0BATEILHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTBY JIJIS
3B€3/1 IJIABHOM TMOCJENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3Be3l. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKACHUH U 3BOOLMH COJIHIIA U 3B€3/1. DTaIlbl )KU3HU 3BE3/1.

Mnineunsiii [TyTs - Hama ["anaktuka. [lonoxenue u neuxxenne Connua B ['anaktuke. Tumbl
rajakTuk. Pagroranaktuku u kBazapbl. YepHbIe JbIPHI B sAPax TalaKTHK.

Bcenennas. Pacmmupenue Bcenennoil. 3akon Xa00ma. PasOeranue ramaktuk. Teopus
Bonwmoro B3peiBa. PennkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepemennsie mpo6iieMbl aCTPOHOMUM.

Yuyennueckue HA0IIOAeHUS.

HabGmronenuss 3Be3mHOTO He0a HEBOOPY)KEHHBIM TIJIa30M C  HCIOJIB30BaHUEM
KOMIBIOTEPHBIX TIPUIIOKEHUH IS ONIPEIEIICHUS TOJI0KEeHHsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3ausi CeBEpHOTO MOMYIIapHs U IPKUE 3BE3/IbI.

Hab6mronenus B Teneckorn JIyHbI, TUTaHET, TYMAaHHOCTEH M 3BE3HBIX CKOIIJICHUH.

Du3nyecKuil NPaKTHKYM.

CrniocoObl n3MepeHus: PU3NYECKUX BEIHUMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usnueckux BenuuyuH. OIlEeHKa TpaHUIL
MIOTPELITHOCTEMN.

[IpoBeneHnEe KOCBEHHBIX W3MEpPEHUH, WCCIEIOBaHUN 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH, MPOBEPKA MPEJI0KEHHBIX TUIIOTE3.
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O6o0maree NnoBTOpeHue.

OO6oOmieHne W cuCTEMaTU3alusl COJCpPKAHUS — pas3lesioB  Kypca  «MexaHHKa,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «DJIEKTpoauHamMuKay, «KoieOaHUS M BOIHBIY,
«OCHOBBI CHENHMATBHONH TEOPHUH OTHOCUTENIBbHOCTHY», «KBaHTOBas ¢u3uKa», «IJIEMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3ukm m acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHUECKOH, COLUAIbHOM M
THYECKOH chepax IesTeTbHOCTH YeI0BeKa, POJIb M MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHON
HAyYHOH KapTUHE MHUpA, 3HAYCHUE OMHMCATEIbHOH, CHCTEMATU3UPYIOUIEH, OOBICHUTEIFHON H
NPOTHOCTHYECKOH (QyHKIMI PU3ndecKkoil Teopuu, poib (Gpu3ndeckoil Teopuu B GOPMUPOBAHUH
npeCcTaBiIeHu 0 PU3MUECKON KapTUHE MHUPa, MECTO (PU3UYECKON KapTUHBI MUpa B O0ILEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEJICTABICHUH O IPHPOJIE.

Me:knpeaMeTHbIe CBSI3HU.

Nzyuenne kypca ¢pusuku yriyoieHHOTO ypoBHs B 11 Kilacce OCymecTBISETCS C yUETOM
COZIEPKATEIbHBIX MEXIIPEMETHBIX CBS3€ C KypcaMd MaTeMaTHKH, OWOJIOTHH, XUMHHU,
reorpauy U TEXHOJIOTHH.

Medicnpeomemmvle nonsamus, CBA3aHHBIE C W3y4CHHEM METOJOB HAYYHOTO ITO3HAHHUSL:
SIBJICHUE, HAay4HBIH (aKT, TUnoresa, (U3MUECKas BEIWYMHA, 33aKOH, TEOpHUs, HaAOJIIOIEHHE,
OKCIIEPUMEHT, MOJCITUPOBAHNE, MOJEIh, U3MEPEHHE, TIOTPEITHOCTH H3MEPEHHH, N3MEPHUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuxa: pelieHNe CUCTEMbI ypaBHEHUH. TpuroHoMmerpuieckue QyHKIHUU: CHHYC,
KOCHHYC, TAQHTE€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXXKIECTBO. BEKTOpHI M MX
NPOEKIMN Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. [IpoM3BOIHBIC 3JIEMEHTApHBIX (YHKIIHH.
[Tpu3Haku no100Ms TPEYTrOJIbHUKOB, ONpeAeIeHNe TIOMAAN TUNIOCKUX GUTyp U 0ObemMa Tell.

Buonoeus: snekrpuueckue sBIEHHUs B XKUBOW NpHUpOAE, KojeOaTelbHbIe JBUKEHHS B
KHUBOU MPUPO/IE, FKOJIOTHYECKHE PUCKU IIPU POU3BOJICTBE MIEKTPOIHEPIUH, FJIEKTPOMAr HUTHOE
3arps3HEHUE OKpYXKarolled cpeipbl, yIbTpa3ByKOBas IUArHOCTUKA B MEIUIMHE, ONTHYECKHE
SIBIICHHS B KUBOH TPUPOJIE.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJUTMUECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIeTKH, CIIEKTPAILHBIN aHAIH3.

T'eoepaghus: MarHUTHBIE TIONMIOCAa 3€MJIH, 3aJIe)KM MarHUTHBIX Py, (OTOChEMKa 3eMHON
MOBEPXHOCTH, ceiicmorpad.

Texnonoeus: MPUMEHEHNE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOJIBUTATENb
SlkoOu, reHepaTOp MEPEMEHHOrO TOKA, HWHAYKIHOHHAs TIe4yb, JHUHUM OSJIEKTpolnepeaady,
ANIEKTPOABHUraTeNb, pajap, paJUONPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meus,
yIBTPa3BYKOBasl TMATHOCTUKAa B TEXHHUKE, IMPOCKIIMOHHBIA armmapar, BOJOKOHHAs OITHKA,
coJTHeuYHast OaTapesi, CITyTHUKOBBIE TIPUEMHHKH, SIEpHAs YHEPTETUKA U HKOJIOTUIECKUE ACTIEKTHI
ee pa3BUTHSL.
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