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COAEPKAHUE YYEBHOI'O ITPE/IMETA «®U3UKA) (yriy0JieHHbI YPOBEHb)
10 KITACC

Pa3znes 1. Hay4unblii MeTO/ NO3HAHUS TPUPOABI.

®duszuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOn MO3HAHUS W METOJbI MCCIEAOBaHUS (DU3MUECKUX
SIBJICHHI.

DKCIEpUMEHT U TEOpUsl B IIpoLecce NMO3HaHus Npupopl. Habmoaenue u skcriepuMenT B (pusmke.

CriocoObl m3MepeHust (PU3MUECKUX BEJIMYMH (aHAJOroBble M LU(POBBIE U3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MEPEHU (PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENbHAS).

MonenupoBanue (U3MUECKUX SBJICHUN U MPOIECCOB (MaTepHalibHas TOYKa, aOCOIIOTHO TBEPIAOE TENO, UACaIbHas
KHUJIKOCTb, UJI€AIbHBIN ra3, TOYEUHBIH 3apsa). ['unoresa. @u3ndeckuil 3aK0oH, TpaHUIbl €r0 MPUMEHUMOCTH. Puznueckas
TEOpHS.

Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOW HAYYHOW KAPTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTHU JIHOJEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuol, nPAKMUKyMm.

N3mepenue cuiibl TOKa ¥ HAPSHKEHUS B LIETTU TOCTOSIHHOTO TOKA IMPY MOMOUIH aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX
pruoOOPOB.

3HakoMCTBO ¢ 1u(poBoil nabopatopuedt no ¢usuke. llpumepsl n3MepeHus (QU3NYECKUX BEIMYMH TPU MOMOIIU
KOMIIBIOTEPHBIX JATYUKOB.

Pa3ngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHNYECKOTO ABMKEHUA. CHcTeMa oTcuéTa.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paauyc-BekTop MarepuaibHON TOYKH, €r0 MPOECKLIMU HA OCU CUCTEMBbI KOOpAUHAT. TpaeKTopusi.



[Tepemernienue, CKOPOCTh (CPEAHSSA CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepUaIbHONM TOYKH, UX TTPOCKIIUH
Ha OCHU CUCTEMbI KoopauHaT. CJI0KEeHUE NMEPEMEILICHUHN 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSAMOJIMHEMHOE NBUKEHNE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MYTH
MaTepHaTbHOU TOYKH OT BPEMEHHU U UX rpaduKH.

CBobOosiHOE TMMajieHHe. YCKOpeHHe CBOOOJHOro TmajieHus. JIBWKeHHe Teia, OpOIIEHHOro MOJa YIJoM K TOPH3O0HTY.
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH M YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHH U UX IpaduKH.

KpuBonuneitnoe npmxeHue. JIBukeHuE MaTepruadibHOM TOUKH 110 OKPY>KHOCTH. YTJIOBas U JIMHEHHAs CKOpOCTh. [lepros
n 4actotra oOpamieHus. LleHTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelbHOE (TaHTCHI[MAIbHOE) U TIOJIHOE YCKOPEHHUE
MAaTEPUATbHON TOUKHU.

TexHUYecKHre yCTPOMCTBA U TEXHOJIOTUUECKUE MPOIIECCHI: CIIUAOMETP, ABMXKEHUE CHAPSAJIOB, IICMTHbBIC, IeCTepEHYATHIE U
pPEeMEHHBIE Iepeiadn, CKOPOCTHBIE JTUQTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XapPaKTEPUCTUK JTBUKEHUS.

CrnocoOnl UcclieIOBaHUs ABIKECHUHN.

NnmrocTpanus npeaeabHOro rnepexojia i ui3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanre NIBUKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue aBuxkeHust Teyna, OpOIIeHHOr0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpanenue ckopoCcT Ipu ABMKEHUU MO OKPY>KHOCTH.

[IpeoOpazoBanue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTel, TPAEKTOPUA, CKOPOCTEN JBH>KEHUSI OJJHOTO M TOTO K€ TeJia B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydeHune HepaBHOMEPHOTO JIBMXKEHUS € 1IEIBIO OMPeIeNIeHUs] MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHus Ipyu MPSMOJIMHEMHOM PABHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOM ITIJIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenne yckopeHusi CBOOOHOr0 najeHus (PEKOMEHI0BaHO MCI0JIb30BaHKe [UGPOBOH 1ab0OpaTOPHHM ).



N3yyenue nBUWKEHUS Tena, OpPOIIEHHOrO TrOpu30HTaNbHO. [IpoBepka THUMOTE3bI O NPSIMOM MPONMOPLMOHATIBLHON

3aBUCUMOCTH MCIKAY OAJIbHOCTBIO 110JIETA U HAaYaJIbHOM CKOpPOCTBIO TCJIA.

N3yueHne nBMKEeHUS TeJIa MO OKPYKHOCTH € MOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHo1a 0OpaIeHus KOHMYECKOTO MasgTHHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[TepBoiit 3akoH HetoTona. MHEpunanbubie cucteMbl oTcu€Ta. [IpuHmn otHocuTenbHOCTH [ anumnes. HennepuuaabHbie

CUCTEMBI OTCUETA (OIpeieNieHrue, IPUMEpPHI).

Macca tena. Cuna. [IpuHIun cynepno3uiuy Cuil.

Bropoi 3akoH HproToHa 1151 MaTepruanbHON TOYKH.

Tperuii 3akoH HproTOHA 1151 MaTepHUaIbHBIX TOYEK.

3aKOH BCEMUPHOTIO TATOTEHHUS. DKBUBAJICHTHOCTh 'PAaBUTAIIMOHHON M MHEPTHOM MacCCHhI.

Cuna TsxecTd. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO IMAJICHUS OT BBICOTHI HAJ IMOBEPXHOCTHIO IUJIAHETHI U OT

reorpauyeckoil MuUpoThl. J{BukeHrne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUKyIIerocs ¢ yCKOpEHHUEM.
Cuna tpenms. Cyxoe Ttpenue. Cuna TpeHHsI CKOJbXKEHUS U cuia TpeHus mnokosi. Koaddumment tpenus. Cuna

COIMPOTHUBJICHUS ITPHU ABUKCHHUHU TCJIa B JKUAKOCTHU HUJIK I'a3C, €€ 3aBUCUMOCTD OT CKOPOCTH OTHOCHUTCIIBHOI'O IBHUKCHHA.

JHasnenune. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHuyeckue ycTporucTBa U TEXHOJOTHUECKUE MPOIECCHI: TOAIIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu.

Habmronenune nBKEHUS TNl B HHEPIUAIBHBIX M HEMHEPIIMAIbHBIX CHCTEMaxX OTCUETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.

Kauenue nByX HUIMHAPOB WM IIAPOB Pa3HOM MAcCChl C OJMHAKOBHIM YCKOPEHHEM OTHOCHUTEIBHO HEUHEPIHATHHOM

CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJACUCTBYIONICH MPWIOKEHHBIX K TEIy CHJI C MPOU3BEACHUEM MacChl T€jla Ha €ro yCKOpPEHUE B

MHEPLMAIBHOW CUCTEME OTCUETA.

PaBencTBO CHJI, BOSBHUKAIOIIUX B PE3YJIbTATC BBaHMOﬂeﬁCTBHH TECII.



N3Mmepenne macc 1o B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOAEHCTBYIONIEH CHIT TPU ABUKEHUHU OpyCKa MO HAKJIOHHOM TIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBHKEHUS OpYyCKa M0 HAKJIOHHOW MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE
OT €T0 MAaCCBL.

WccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINUX B MIPY>KWHE U PE3MHOBOM 00paslie, OT UX JAepopMaliuu.

N3yuenune ABUKEHUSI CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 IErKui OJIOK.

N3mepenne ko3 durmenTa TpeHus Mo BEIMYNHE YIII0BOr0 KoddhdunmeHTa 3aBucuMoct Frp(N).

HccnenoBanue nBrkeHus Opycka M0 HAKJIOHHOM IJIOCKOCTH € IEPEMEHHBIM KO3(P(PUIIMEHTOM TPEHHUS.

N3yuenue nBuKeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEPoe Teno. [locTynmaTtenbHoe U BpamareabHoe ABUKEHUE TBEPAOTO Tesa. MOMEHT CHIIbI OTHOCUTEIHHO
ocu Bpauienus. [limeuo cunbl. CrioxeHne Cuil, IPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTOHYMBOE, OE3pa3IMIHOC PABHOBECHE.

TexHnueckne yCTpOrUCTBA U TEXHOJIOTHUECKHE MPOLECCHI: KPOHIITEWH, CTPOUTENIbHBIN KPaH, PEIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Uccnenosanue ycioBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpyrnpoBaHne KpOHIITENHOB U PacUET CUII YIPYTOCTH.



N3ydeHne ycTOWYNBOCTH TBEPAOTO TEA, UMEIOIIETO ILUIONIAAb OTIOPBHI.

Tema 4. 3axonvl coxpaneHusn 6 Mmexanuxe.

Nmnynbc MaTepraibHOM TOYKH, CUCTEMBI MAaTEPUAIIBHBIX TOUEK. LIEHTp Macc cucTeMbl MaTepUANIBHBIX TOYEK. Teopema
O JIBMKECHUU LIEHTPa Macc.

NMnynibe CUITBI M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

MomeHT umnysibca MaTepuagbHON ToUku. [IpencraBieHne 0 COXpaHEHUH MOMEHTA UMITYJIbCA B LIEHTPAIIBHBIX MOJIAX.

Pabota cuiibl Ha MajIOM U Ha KOHEUHOM TepeMelieHnu. ['padudeckoe npeacTaBieHue padoThl CUIIBIL.

MOIIHOCTH CHUJIBI.

Kunerudeckast sHeprus MatepuaibHoOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON YHEPTUN MaTepHUAIbHON TOYKH.

[ToreHuuanbHple W HENOTEHUUANIbHBIE Cuibl. [loTeHumanbHass dHeprus. I[loTeHIUManbHass »SHEPrus YHOpyro
nedopMupoBaHHOU NpyKUHBL. [loTeHIIMaNbHAS SHEPTUA TEJIa B OJJHOPOIHOM I'PaBUTAIIMOHHOM T0J1€. [loTeH1nanbHas sHeprus
TeJla B TPaBUTALIMOHHOM T10JI€ OJTHOPOJIHOTO 11apa (BHYTpH U BHE 11apa). Bropast kocMuyeckasi ckopocTb. TpeThst KocMU4ecKast
CKOpOCTb.

CBsi3b paOOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKON HHEPruu CHUCTEMbl Tell. 3aKOH COXPAaHCHHS
MEXaHHYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyIn 11 uaeanbHOU )KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHHSI MEXaHUYECKON SHEPTIUU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: IBUKEHHUE PAKET, BOJAOMET, KONEDP, MPYKUHHBIN ITHUCTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHWE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

HN3mepenune MOITHOCTH CHUJIBL.

W3meHeHune sHepruu Tena Mpu COBEPILICHUN PabOTHI.



B3anmuble npeBpamieHuss KWHETUYECKOW M MOTEHUHAIBHOW SHEPrUi MpPHU IEUCTBUU HA TEJIO CHJIBI TSKECTU U CHUJIBI
YIPYTOCTH.

CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKMUKyMm.

N3MepeHne nmnyiibca Teia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TSIru, CKOPOCTA MOAECIIH IEKTPOMOOMIISI 1 MOUTHOCTH CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

UccnenoBanune coxpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aWMOICCTBUMU.

N3mepenre KNHETUYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS MOTECHIIUATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSI.

Omnpenenenre pabOThI CUITBI TPEHUS TP IBMXKCHHUH TeJla TI0 HAKJIOHHOM TJIOCKOCTH.

Paznen 3. Modgiekyisipaasi pu3nMka u TEpMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TOJIOKEHHST MoJieKyJsipHo-KuHeTndeckoil Teopun (MKT), ux omnsiTHoe oOocHoBanue. Juddysus.
bpoyHnoBckoe aBuxkeHue. XapakTep NBUKEHUS U B3aUMOJCUCTBUS YaCTHUI] BeIeCTBA. Moiesin CTPOCHUS ra30B, KUJIKOCTEN U
TBEPJABIX TEI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u pa3mepsl MoJiekyl (atoMoB). KonuecTBo
BeniecTBa. [locrosanas ABorapo.

TernnoBoe paBHoBecue. Temneparypa u cioco0Osl e€ namepenus. lllkana remnepatyp Llenscusi.

Mogens uaeanbHOTO rasa B MOJICKYJISIPHO-KMHETHUECKON TEOpUM: YACTUIIBI Ta3a ABUXKYTCS XAOTHUYECKH U HE
B3aNMOJEUCTBYIOT JIPYT C IPYTOM.

["a3oBbIec 3akoHBI. YpaBHeHHEe MenneneeBa—Kiamneiipona. AGconroTHas Temriepatypa (mmkana temmneparyp KenpBuHa).
3akon JlanbToHa. M3omporiecchl B UJI€aIbHOM Ta3e C MOCTOSHHBIM KOJIWMYECTBOM BelecTBa. ['paduueckoe mpeacTaBlieHHUE
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXIYy AaBJICHUEM U CPEIHEN KUHETUYECKOW SHEpruedl MOoCTYNaTeIbHOTO TEIUIOBOTO JBHUXKEHHUS MOJIEKYJI
UJICaJIbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KUHETHUYECKON TEOPHUH UACAIBHOTO ra3a).



CBsi3b  aOCOJIIOTHOW  TeMMeparypbl TEPMOJUHAMUYECKOM CHUCTEMBl CO CpeJHEH KHUHETHYECKOM JHeprueu
NOCTYHAaTEIbHOTO TEIJIOBOTO IBMXKEHUS €€ YACTHII.

Texandeckue ycTpocTBa M TEXHOJIOTHIECKUE TIPOIIECCHI: TEPMOMETP, OapOMETp, OTYICHHE HAHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUL] BEILIECTBA.

Mogenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbita lITepHa.

[TputskeHre MOJIEKYII.

Mopenu KpucTaluIn4eCcKuX PEETOK.

HabGnronenue u vicciiefoBaHUE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue npouecca yCTaHOBIIEHUS TEMJIOBOTO PABHOBECHS MPU TEIJIOOOMEHE MEXTY TOPSYE U XOJIOAHOU BOJOM.

N3yuenune nzorepMudeckoro npoiecca (peKOMEeHI0BaHO UCIOJIb30BaHUE ITU(POBOIL TabopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckast (TZl) cucrema. 3agaHue BHEMIHUX YCJIOBUM JJIsI TEPMOJMHAMHYECKON CUCTEMbl. BHemiHue u
BHYTpPEHHHE MapameTpbl. [lapaMeTpbl TEpMOJIMHAMUYECKOW CHCTEMBI KaK CPEIHUE 3HAYEHUS BEJIMYMH, OMUCHIBAIOMINX €€
COCTOSTHME Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nawano tepMmommHamuikyd. CamMompou3BOJIbHAS pejakcaus TEPMOJAMHAMUYECKOW CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.



Mogenp uiealibHOr O ra3a B TEpMOIMHAMUKE — CHCTEMA YpaBHEHUI: ypaBHEHUE MeHnaeneeBa—KnanepoHa v BeIpaKeHUE
IUIsl BHYTPEHHEW 3HEPTrUU. Y CIIOBHS MPUMEHHUMOCTH 3TOW MOJENIN: HU3Kasg KOHUEHTPALHS YaCTHUL, BBICOKHE TEMIIEPATYPHIL.
BripaykeHne i1 BHyTPEHHEN YJHEPTUM OJJHOATOMHOT'O UICAJIBHOTO Iasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Beruncnenue padoTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme.

Termnonepenayda kak crnocod U3MEHEHUs BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKON CUCTEMBbI 0€3 COBEpIIECHUSI pabOTHI.
KonBek1usi, TEMI0npoBOIHOCTD, U3TyYCHHE.

KomnuectBo Temmotel. Tenno€MKoCTh Tena. YenbHas U MOJIIpHas TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHe Maiiepa.
VY nenpHas TeIioTa cropaHus TormBa. Pacy€r konudecTBa TEIIOTH NpH Temonepeaayde. [lousrtre 06 anuadbatHOM mporiecce.

[lepBbIit 3akoH TepMoAMHAMUKHU. BHyTpeHHsas sHeprusi. KonudecTBo TemoThl M paboTa Kak MeEpbl HW3MEHEHUS
BHYTPEHHEUN SHEPTrUH TEPMOJIUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TEpMOJWHAMHUKHM JJIS PABHOBECHBIX IIPOIIECCOB: UEpe3 3aJlaHHOE€ PABHOBECHOE COCTOSIHHE
TEPMOJMHAMUYECKON CUCTEMBI MPOXOJUT €IMHCTBEHHAs afinabata. AOCOIOTHAS TeMIleparTypa.

BTopoii 3akoH TepMOAMHAMUKY /1711 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPEAATh TEIUIOTY OT 00JI€€ XOJIOJHOTO
Tena K OoJiee Harperomy Teny 0e3 komneHcaruu (Kinaysuyc). HeobpatuMocTs IpUpOAHBIX MPOIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumanenoe 3nauenue KIIJI. Iukn Kapho.

DKOJOTUYECKHUE aCTIEKThI HCTIOJIb30BAHUS TEIJIOBBIX ABUTATENEH. TEIIOBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa U TEXHOJOTUYECKUE MPOIIECCHI: XOIOAMIBHUK, KOHIUITMOHED, TU3EIbHBIN U KapOropaTOpHbII
JIBUTATENH, TapoBas TypouHa. [lomydeHne CBepXHU3KUX TEMIIEPATYP, YTUIN3AIMS «TEIUIOBBIX» OTXO0JIOB C UCIIOJIb30BAaHUEM
TEIJIOBOTO HACOCa, yTHIN3AIUS OMOOPTaHNYECKOTO TOTUTMBA JIJIsl BEIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenune TeMriepatypsl py ainadaTHueCKoM PacIIupEeHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.



UccnenoBanue aarabaTHOro mpoiecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue annadbaTHOTO Tpolecca.

N3ydenne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOICUCTBUSA U TEMIIEPATYPbl KUIIEHUS KUJKOCTEM.

Tema 3. Acpecamnibie cocmoanus eeujecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u konaeHcanus. Mcnapenue u kunenue. Y ieiabHas TeioTa napooOpa3oBaHus.

HacelllieHHbIE M HEHACHIEHHbIE TIapbl. KauecTBEeHHAss 3aBUCUMOCTD IJIOTHOCTH M JIaBJICHUS HACBIIIEHHOTO Tapa OT
TEeMIIepaTyphbl, UX HE3aBUCUMOCTh OT O00BbEMA HACHIIICHHOTO Mapa. 3aBUCHUMOCTbh TEMIIEPATyphbl KUIEHUS OT JABJICHUS B
AKUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucrannuyeckue u amopdHblie Tena. AHU30TPOIHUS CBOMCTB KpucTaiuioB. [ 1aBiienne u kpuctamin3amusi.
VY nenbHas TemnoTa miasnenus. Cyoaumarusi.

Hedopmaruu TBEpOTO Tena. Pactsokenne u cxatue. Casur. Moayne FOnra. [pegen ynpyrux nedopmaruii.

TermoBoe pacmmpeHue XKUIAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE paclIMpeHue. AHTAPMOHU3M TEMJIOBBIX
KOJICOaHMI YacTUIl BEIECTBA KaK MPUYMHA TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B a30BbIX MEPEX0JIax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTskeHue. Koadduiment moBepxHocTHOTo HaTshKeHus. Kanwmspuele siBneHus. [laBmeHue mop
HCKPUBIJIEHHOM MMOBEPXHOCTHIO xKuAKOoCcTU. PopMmyna Jlammaca.

TexHu4yeckre ycTporucTBa U TEXHOJIOTHYECKUE MMPOLECCHI: KUIAKUE KPUCTAIUIbI, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.

CBOICTBA HACBHIILICHHBIX TAPOB.



Kunenne. Kunenue npu noHMKEHHOM JaBJICHUU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBaeHus.

Mopenu HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunsl gedopmanmii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

N3mepeHne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX MTApPOB.

N3mepenne adCoMOTHOM BIaKHOCTH BO3/yXa U OLIEHKA MACChI MAPOB B MTOMEIICHHH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

Nsmepenune monyns FOunra.

UccnenoBanue 3aBucuMoctu JeopMaiiii pe3nHOBOro o0pasiia OT MPUII0KEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe none.

OneKkTpu3alus Ten W €€ MPOsIBICHUA. DJeKTpuueckuid 3apsia. [IBa Buma snektpuueckux 3apsaoB. [IpoBoaHuku,
TUDJICKTPUKH U TTOJTYTPOBOJHUKU. DIEMEHTAPHBIN SJIEKTPUUYECKUN 3apsi/l. 3aKOH COXPAHEHUSI JIIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hamnpsox€aunocTs anextpudeckoro mosis. [Ipo6usiii 3apsi. JInann HanpsHkKEHHOCTH dJIeKTpudeckoro mosist. OaHOpoIHOe
AIEKTPUUYECKOE TOJIE.



[ToTeHIManbHOCTH AIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIIMANOB U HanpsikeHue. [loTeHnnanpHas sHeprus 3apsiaa
B DJIEKTPOCTAaTUYECKOM MoJe. [loTeHnuman anmekTpoctatniaeckoro moisi. CBsi3b HANPSHKEHHOCTH MOJIA M PA3HOCTH MTOTEHIIMATIOB
JUTSL QJIEKTPOCTATUYECKOTO MOJIs (KaK OAHOPOIHOTO, TAK U HEOJTHOPOIHOTO).

[IpuHIMN Cynepno3uiuy IEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHomMepHO 3apsbkeHHOM cdeprhl. [lose paBHOMEPHO 3apsKEHHOTO MO 00bEMY IIapa.
[Tone paBHOMEpPHO 3apsDKEHHON OECKOHEYHOM TUIOCKOCTH. KapTuHbl JHMHHMM HanpsHoKEHHOCTH ATHX  TOJIEM U
AKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3aPSIOB.

JIM3IIEKTPUKH B SJIEKTPOCTATHUECKOM MoJie. J(nanekTpudeckass IpOHUIIAEMOCTh BEIIECTBA.

Konnencatop. D1eKTpoEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPA.

[TapamtenbHOE coequHenne KOHAeHCaTOpOB. [locnenoBarenbHoe COeTUHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHUYeCcKre YyCTPOWCTBA U TEXHOJIOTUUECKUE MPOLECCHI: IJNEKTPOCKOI, IEKTPOMETP, SIECKTPOCTATUUECKAS 3AIINTA,
3a3eMJICHHUE IIEKTPONPHOOPOB, KOHIEHCATOPHI, renepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIIaPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IUIACTHH.

Monaensb anekTpoctatuueckoro reHeparopa (Baun ae I'paada).

[IpOBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOMIAJAN IUIACTUH, PACCTOSIHUS MEXIYy HUMU U
JTUBIICKTPUUECKON MMPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.



3apsiika 1 paspsijika KOHAEHcaTopa Yepe3 pe3nucTop.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

OneHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEll.

HaGnronenue npeBpaiiieHus SHEPTUH 3apsDKEHHOT0 KOHICHCATOPa B SHEPTHIO U3TyUYCHUS CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COJCPHKAILECH KOHIEHCATOP.

Pacnpenenenue pa3HoCTH MOTEHIIUAIOB (HAMIPSHKEHUS ) TIPU MOCIIEI0BATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOpa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna toka. [TocTOSIHHBIN TOK.

VYcaoBus CylecTBOBaHUS MOCTOSTHHOTO 3JIeKTpuueckoro Toka. Mcrounuku Toka. Hanpsoxkenne U u DJ1C &.

3akoH OMa JiJ1g yyacTKa LeIHu.

DIIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTUBJIEHUS] OJHOPOJIHOTO MPOBOJHHUKA OT €ro JJIMHBI U IUIOIIAIN
MONEPEYHOr0 CEUCHUS. Y IEIbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapallJIEIbHOE, CMEIIAHHOE COCAMHEHHUE MPOBOJAHUKOB. Pacuér pa3BETBIEHHBIX SJIEKTPUUECKUX
uenei. [Tpasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenia.

MOIIHOCTB ANEKTPUUECKOrO TOKA. TernaoBasi MOITHOCTb, BhIACIsIEMAsl HA PE3UCTOPE.

O/JIC u BHyTpeHHEE CONPOTHUBICHHE MCTOYHMKA TOKa. 3akoH Oma uisi TOJHOM (3aMKHYTOM) AJIEKTPUYECKOW LEMu.
MomHoCTh UCTOUYHMKA TOKA. KOpoTKOE 3aMBbIKaHUE.

Konpaencarop B nenu noCTOSSHHOTO TOKA.

TexHU4ecKkne yCTpOMCTBA M TEXHOJIOTUYECKHE IMPOLECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU
SHEPTHUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANIPSKEHUS JIJIS1 PE3UCTOPA, JIaMITbl HAKAJIMBAHUS U CBETOIHMO/IA.

3aBUCUMOCTb COMPOTUBIICHUS [IUINHIPUUECKUX TPOBOJHUKOB OT JIJIMHBI, TIJIOIIAAX HOTIEPEYHOI0 CEUCHUS U MaTepuaia.



HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONPOTHUBIICHUS MIPU MMOCTOSHHOM HaIPSKEHUU.

[Ipsamoe nzmepenne /IC. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

HccnenoBanue pa3HOCTH MOTEHIIUATIOB MEK/Y IMOIOCAMUA UCTOYHHUKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3MmepeHne yaenpHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSYKEHUS JIs1 JIaMITbl HAKAJTMBAHMS.

YBenuueHue npeesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Nccenenosanue 3aBucumocty DJ]C raapbBaHUYECKOro 3J€EMEHTA OT BPEMEHHU IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUATIOB MEXK/Y IMOJOCAMHA UCTOYHUKA TOKA OT CHUJIbI TOKA B LIETIH.

HccnegoBanue 3aBUCUMOCTH TOJIE3HOW MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuyuHbIX cpeoax.

DnexkTpuyeckas NpOBOAUMOCTh PA3IMYHBIX BELIECTB. DJIEKTPOHHAS MPOBOJMMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTb
CONPOTHUBJIEHUS METANIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHas M TMpPUMECHas MPOBOAMMOCTh TMOJYyNpOBOAHMKOB. CBOMCTBa pP—N-mepexona.
[TosrynnpoBOTHUKOBBIE TPUOOPHI.

OJEKTPUYECKUM TOK B JJIEKTPOJIMTAX. IJIEKTPOIUTHYECKAs Juccouuanus. Onektponu3. 3akonsl Dapanes mis
ANEKTPOIIU3A.

DneKkTpuyecKuid TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBINA pa3psii. Pa3znuuHbie TUIBI CAMOCTOSITEIBHOTO
paspsana. Momuus. [Inazma.

TexHuyeckue ycTpoilcTBa M NPAaKTHUECKOE MPUMEHEHME: Ta30pa3psAHble JIaMIIbl, 3JIEKTPOHHO-IydeBas TpyOka.
[TomynpoBOIHUKOBBIE IPUOOPHI: AMO, TPAH3UCTOP, poTonHoA, cBeTonnoA. ['anpBaHuKa, papUHUPOBAHHE MEIH, BBIILIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOIIHS.



Jlemoncmpayuu.

3aBUCUMOCTB CONIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHbl 3ekTposu3a Dapazes.

HckpoBo#t paspsia U MPOBOAUMOCTB BO31yXa.

CpaBHeHME MPOBOAMMOCTH METAJUIOB U ITOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

HaOnronenue anexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOIO MOHA.

HccenenoBanue 3aBUCHMOCTH CONIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3nYeCKUuil MPAKTUKYM.

Cnioco0bl n3mMepeHust GU3NUECKUX BEIMYMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTEIbHBIE MOTIPEIIHOCTH M3MEPEHUH (U3MUYECKHUX BEIMYHMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUI, UCCIECOBAaHUN 3aBUCUMOCTEN (DPU3NUYECKUX BEITUYMH, IPOBEPKA MPEII0KEHHBIX
runote3 (BoIOOp M3 paboT, OMMCAHHBIX B TEMAaTUYECKUX pa3zesiax «YUEHUYECKHH SKCIEPUMEHT, JabopaTopHble padoThI,
MPAKTUKYM» ).

MexknpeaMeTHbIE CBA3H.
N3yuyenne kypca ¢usuku yriyonéHHoro ypoBHA B 10 kjacce OCYIIECTBISETCS € YYETOM COJEPIKATEIIBHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.



Mesxxcnpeomemmnvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3HAHUA: SIBJICHHUE, HAy4HbIN (akKT,
runore3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpus, HAOJIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, H3MEPEHHUE,
MOTPEIIHOCTH n3MepeHuil. I3mepurenbHbie mpubopsl, udpoBas 1adbopaTopus.

Mamemamuka: peunieHue cuctemsl ypaBHeHuil. Jluneitnas Qynkuus, napadona, runepOosna, ux rpaduku U CBOICTBA.
Tpuronomerpuyeckue QyHKINU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPEI
U UX IIPOEKLUU HA OCH KOOPJMHAT, CJI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe JBUKEHHUE B )KMBOU Npupoje, 1updy3us, 0cMOC, TEINIOOOMEH JKHUBBIX OPraHU3MOB, TEILIIOBOE
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl, yTHIIN3aIUs OMOOPTraHUYECKOro TOIIMBA JJ1s1 BRIPAOOTKHU «TEIIOBOI» U 3JIEKTPOIHEPTHUH,
IIOBEPXHOCTHOE HATSHKEHHUE U KAITWJUIAPHBIE SIBJICHUS B IIPUPOJIE, IJIEKTPUUECKHUE SBJIICHUS B )KUBOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAS Macca, ITOJIy4YEHHE
HAaHOMAaTEPHAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEH W Ta30B, KUAKHE KPUCTAIUIBL. DJIEKTPUUYECKHE CBOMCTBA
METAJJIOB, MIEKTPOJUTUIECKAS TUCCOLMALMS, TAIbBAHUKA, DIIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpaghus: B1axxHOCTb BO31yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKE IBMXKEHHUM C HCIOJIB30BAHMEM MEXAHU3MOB, YUET CYXOr0 U JKUJKOTO TPEHUS B TEXHHUKE,
CTaTUYECKHUE KOHCTPYKUMHU (KPOHIITEHH, peméTdyarble KOHCTPYKIMH). Vcnonp30BaHnEe 3aKOHOB COXPAaHEHUS MEXAaHUKH B
TEXHHUKE (TUPOCKON, BOJOMET U JPYrue), ABUraTeilb BHYTPEHHETO CrOpaHus, mapoBas TypOMHA, OBITOBOM XOJIOAWJIbHUK,
KOH/JIMIIMOHEDP, TEXHOJIOTUU TOJIYYEHUS COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
JIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, ra3opas3psaHble JamIlbl, IOJYNPOBOJHUKOBBIE MPUOOPHI,
raJlbBaHUKA.

11 KITACC

Paznen 4. DiaekTpoguHaAMMKA.

Tema 4. Maznummnoe noe.

BzanmopencTBre NMOCTOAHHBIX MAarHUTOB U IPOBOJAHUKOB C TOKOM. MarHuTHOE 1oJjie. BEKTOp MAarHUTHOM MHAYKIIUU.
[TpuHLMIT CynepIio3ulIMM MAarHUTHBIX T0JIeH. JINHMM MarHuTHON UHIAYKIIUH.



MarnuTHO€ 1noJjie TPOBOHUKA C TOKOM (IIPSIMOTO MTPOBOIHMKA, KaTYIIKU U KPYroBOro BUTKa). OnbIT Jpcrena.

Cuna Amniepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HanpaBlIeHHE U MOJyJIb. JIBH>KEHHE 3apsSKEHHOM YaCTHULIBI B OJJHOPOJHOM MarHUTHOM noJje. Padora
cuibl Jlopenna.

MarnuTtHoe nosue B BeuecTBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHu4Yeckre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: MPUMEHEHUE MOCTOSHHBIX MArHUTOB, 3JIEKTPOMATrHUTOB,
TeCTepP-MYyJIbTUMETP, DIEKTPOABUTATENb SIKOOU, YCKOPUTENN AIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KapTtuna nuHUN MHIYKIMY MAarHUTHOTO TOJIS TTOJIOCOBOTO U TMOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuna nmuHAI MarHUTHOW MHAYKUIWAH TOJISI JJIMHHOTO TIPSIMOTO IMIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHHKA,
KaTyIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus Mmy4yka 3J€KTPOHOB B MATHUTHOM TIOJIE.

[IpuHIUTT AEUCTBUS ANEKTPOUZMEPUTEILHOTO TPUOOPA MATHUTOAIEKTPHUUECKOM CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnegoBanre MarHuTHOTO MOJISE HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB eppOMarHEeTHKOB.

HccnenoBanue nercTBUsI TOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUJIbI AMIIEepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SBneHue dieKTpOMarHUTHOM wuHAYKIUU. [loTok BekTopa MarHuTHOM wuHAYKIUU. OJC uHAYKIUU. 3aKoH
3JIEKTpOMarHuTHOM nHAYKuu Papanes. Buxpeoe anexkrpuyeckoe noie. Toku Dyko.



OJIC uHAYKIMY B MPOBOJHUKE, TBUKYIIIEMCS B OJJTHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKa. SIBnenue camonnaykuuu. J1C caMOUHIyKIIN Y.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuYecKkue yCTpOMCTBA U TEXHOJOTUUECKHE MPOLIECChl: MHIYKIIMOHHAS TI€4b, COJICHOM I, 3aIlIUTa OT dJICKTPU3AIIUU TEI
IIPY JBUKEHUM B MArHUTHOM M0JI€ 3€MJIH.

Jemoncmpayuu.

HaOnronenue siBieHUs! 3JIEKTPOMarHUTHOM MHAYKITUHN.

UccnenoBanue 3aBucumoctu 3/[C MHIYKIIMUA OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO MTOTOKA.

[Ipasuio Jlenua.

[Tanenurie MmarauTa B aTlOMUHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKITUH.

UccnenoBanue 3aBucumoctu 3/JC caMOMHAYKIIMU OT CKOPOCTH U3MEHECHUS CUIIBI TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nabopamophuie padomol, nPaAKmMuKym.

HccnenoBanue sBiACHUS 2JIEKTPOMArHUTHON UHAYKIIUM.

OnpeneneHre MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJISL.

UccnenoBanue siBIeHUs] CAMOUHIYKIIUH.

Co6opka MoJIeli AIIEKTPOMarHiTHOT'O TeHepaTopa.

Pa3znea 5. Kosie60anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOOIHEIE KOIeOaHMS.

INapmonunueckue kosnebanus. KuHemaTHdeckoe M JUHAMHYECKOE OIMCaHHME. ODHEPreTUYeckoe OMUCaHue (3aKoH
COXpaHCHHS MEXaHWYSCKOM dHEeprun ). BHIBO TMHAMUYECKOTO OIMMCAHUS TAPMOHHYESCKUX KOJICOaHUH U3 X SHEPreTHISCKOTO
M KHUHEMaTHYECKOTO OITMCAaHUS.



Amrutyna u ¢aza xonebanuil. CBs3b aMIUIMTY/IbI KOJCOAHUN MCXOMHOW BEIMYMHBI C aMIUTMTYJaMU KoJieOaHUN e
CKOPOCTH U YCKOPEHMUSI.

[Tepuon u wactoTa koaebanmii. [leproa Maabix cBOOOIHBIX KOIEOaHW MAaTEMAaTHIECKOTO MassTHHUKA. [Iepro 1 cBOOOTHBIX
KOJIEOaHUI MPY>KMHHOTO MasiTHUKA.

[TonsiTue o 3aryxarouux kojebanusx. Beinyxaennsie konebanus. Pesonanc. PesonancuHas kpuBasi. Biausinue 3atyxanus
Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOIEOAHMS.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOIECCHl: METPOHOM, Yachl, Kauyelld, MYy3bIKaJIbHbIE HHCTPYMEHTHI,
celicmorpad.

Jemoncmpayuu.

3anuch KoieOaTeNbHOTO ABHKEHUS.

Hab6nroenue He3aBUCUMOCTH MEPUO/Ia MAJIbIX KOJIEOAHUM rpy3a HA HUTH OT aMIUTUTY/IbI.

Uccnenoranue 3atyxaromux Kojie0aHUi U 3aBUCUMOCTH TIEpHO/Ia CBOOOIHBIX KOJIE€OaHUN OT COMPOTHUBIICHHUS.

HccnenoBanue kosieOaHWil Ipy3a Ha MAacCHMBHOM MpPYKHMHE C 1ENbI0 (POPMUPOBAHUS NMPEACTABICHUN 00 HAEaTbHON
MOJEIIU MPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHHs PHEPTUH MPU KOJCOAHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue nepuojia cCBOOOAHBIX KOJI€OaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3ydeHnne 3aKk0OHOB ABMXKEHHUS TeJa B X0/I€ KOJIeOaHH Ha ypyrom mojiBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue sHEPTUH B PY>KUHHOM MAasITHUKE.

HccnegoBanue yObIBaHUSI aMILTUTY/IbI 3aTyXaIOIIUX KOJICOAHUIA.

HccnenoBanue BoIHYKISHHBIX KOJCOAHU.

Tema 2. dnekmpomazchnumHnuple Koaedanus.



Konebarenbublii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUSI B HJCAIBHOM KoJle0aTelIbHOM KOHType. Dopmyra
Tomcona. CBsi3b aMIUIMTYABI 3apsi/ia KOHAEHCATOPA C aMIUIUTY10M CUJIBI TOKA B KOJI€0ATEIbHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHLHOM KOHTYDE.

3aryxaromue 3JeKTPOMarHuTHbIE KoJieOanusl. BeIHYKIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHMsI.

IlepeMeHHBII TOK. MOIIHOCTB IEPEMEHHOTO TOKA. AMIUINTYAHOE U IEUCTBYIOIIEE 3HAUYECHUE CUJIbI TOKA U HAIIPSI)KEHUS
IpU pa3InuHON (popMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouaaIbHBIN NIEPEMEHHBINA TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa MHIYKTUBHOCTH B LENU CUHYCOUIAIBHOTO
IIEPEMEHHOT0 TOKa. Pe3oHaHc TOkOB. Pe30HaHC HanpsHKEHUN.

NneansHbiii Tpanchopmartop. [IponzBoactso, nepenaya U NOTPeOICHNUE AIEKTPUUECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKH IIpU TNPOU3BOJACTBE 3JEKTpodHepruu. KynpTypa HCIONB30BaHUS JJIEKTPOSHEPTHH B
IIOBCEIHEBHOM KU3HMU.

TexHn4yeckue yCTporCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: IIEKTPUIECKHUM 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JINHUU
aNEKTponepeaay.

Hemoncmpauuu.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarOIIUX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mogenb 3JIEKTPOMarHuTHOIO reHepaTopa.

BoinykeHHbIe CHHYCOMIaIbHbIE KOJICOaHMs.

Pesuncrop, karyiika MHIYKTUBHOCTA U KOHAEHCATOP B LENU IIEPEMEHHOIO TOKA.

Pe3onaHc npu nociaeaoBaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U KOHJAEHCATOPA.

VY cTpolCTBO M MPUHIUT AEUCTBUS TpaHCPOopMaTopa.

Mogens TMHUY IEKTponepeaauH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

N3yuenue tpancdopmaropa.



HccenegoBanue NEepeMEHHOTO TOKA 4Yepe3 IIOCIENO0BATENIBHO COCAMHEHHBIE 3JIEMEHTHI: KOHJIEHCATOP, KaTyllka M
pe3ucTop.

HabmtoneHne 31eKTpoMarHuTHOTO pe30HAaHCa.

HccnenoBanue pabOThl HCTOYHHUKOB CBETA B IIENU IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNIHbLE 60JIHbI.

MexaHudeckue BOJHBI, YCIOBUS HX pachpocTtpaHeHus. Ilonmepednble ¥ mpoaosnbHble BOJHBL. [lepmoa, cKopocTsb
pacnpocTpaHeHus U JUIMHA BOJIHbI. CBOMCTBA MEXaHUUYECKUX BOJIH: OTPaKEHUE, IPEIOMIIEHHE, UHTEpPEepeHIUs U TU(paKLIus.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

ONEeKTPOMarHUTHBIE BOJIHBL. YCJIOBHUS HM3JIyYEHHs 3JIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus BEKTOPOB B
ANIEKTPOMATrHUTHOMN BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE, IPEIOMIICHUE, MOISpU3aLusl, UHTEpPEpEeHIHS U TU(paKIIUS.

[IIkana 37€KTpOMAarHUTHBIX BOJH. [[puMeHeHNe 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIBI pagnOCBsI3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPE/Ibl.

TexHnuecKue yCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJbHBIE WHCTPYMEHTHI, pajaap, paavuoONpUEMHUK,
TEJEBU30p, aHTeHHa, TenedoH, CBYU-neus, ynbTpa3ByKkoBas JUarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpauuu.

OO0pazoBaHue ¥ pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HaGnronenue orpakeHus: M NPEeTOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeninu u qudpakiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro NIPUMEHEHHUE.

HabutoieHue cBsi3u IpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON U 4aCTOTON KOJIEOaHUH.



WccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MPENOMIICHHE, TMoJspu3anus, Judpaxuus,
uHTepdEepeHIIHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOICTOBOTO U3ITyUICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonrHEHOE pacpOCTPaHEHNE CBETA B OAHOPOAHOM cpene. JIyd cBeTa. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenune nzodpaxenuil B miockom 3epkaie. Chepuueckue 3epkaia.

[Ipenomiienne cBeta. 3akOHBI MPEIOMIICHHUS cBeTa. AOCONIOTHBIN MOKa3aTrenab mpenomiieHus. OTHOCUTEIbHBIN
IIOKa3aTesb npeaomiIeHus. 1IoCTOSHCTBO 4acTOTHI CBETAa M COOTHOILIEHHE JUIMH BOJIH IPU MEPEXOJE MOHOXPOMATHYECKOTO
CBETa 4Yepe3 rpaHully paszesna AByX ONTHUYECKUX CpPE.

Xop myueii B mpusme. [ucnepcus ceera. CnoxxHbli cocTaB Oenoro ceera. L{Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblid yroi moJHOro BHYyTPEHHETO OTPaKEHHSL.

Cobuparoue u paccenBaromye JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKasl CUjla TOHKOM JIMH3BI.
3aBUCHUMOCTh (DOKYCHOTO pPACCTOSHUSI TOHKOM c(epruueckod JUH3bI OT €€ TeOMETPpUHM M OTHOCUTENIBHOTO IOKa3aTess
MIPEJIOMIICHUSI.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon J1y4a, MPOIISAIIETo JIMH3Y O] IPOU3BOJILHBIM YIJIOM K €€ IIaBHOM onTudeckoi ocu. [loctpoeHne n3obOpakeHuit
TOYKHU U OTPE3Ka MPSIMOM B COOMPAOIINX U PACCEHBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue mpubopsl. Pazpemaronias cnocoOHOCTh. ['1a3 Kak onTHyeckas cucrema.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBass onrtuka. WuTepdepenius cera. KorepeHTHble HCTOYHUKHU. YCIOBHS HaOMIOACHUS MaKCUMyMOB H
MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX KOT€PEHTHBIX WCTOYHUKOB. [Ipumepnl KilacCHYeCKHux
UHTEP(PEPEHIIMOHHBIX CXEM.



Hudpakuus cBera. JudpaxumonHas pemeérka. YciloBue HaOMIOACHHUS TJIABHBIX MAaKCUMyMOB TIpU TMaJCHUU
MOHOXPOMATHYECKOr0 CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus cBera.

TexHudeckne yCTpOWCTBA M TEXHOJOTMUYECKHE TMPOIECCH: OYKM, JIynma, MEpPUCKOoN, (oTroanmapar, MHUKpPOCKOII,
NPOEKIIMOHHBIN annapart. [IpocBeTiaeHre ONTUKH, BOJIOKOHHAS ONITHKA, TUPPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnegoBanue npeaoMIICHUs CBETA.

Habmoienne moaHoro BHYTpEHHEro oTpakeHus. Mojienb CBeToBoa.

HccnenoBanue xoa CBETOBBIX MYyYKOB Yepe3 MII0OCKOMAPAUICIbHYIO TUIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIIA.

Habnronenue nntepdepeHnu crera.

HaOmronenne 1iBETOB TOHKUX TIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

HaGnronenue nuppakumoHHOTo CeKTpa.

Habnronenue nucnepcuu cBera.

Habmronenue nonsipu3aiium cBeTa.

[TpumeneHre MOIAPONIOB JJIsl U3YUCHHS] MEXaHUUECKHUX HaIPSHKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKMUKym.

N3mepenue mokazaTens IpeToMICHUS CTEKIIA.

Hccnenoanue 3aBUCUMOCTH (DOKYCHOTO PAaCCTOSIHUS OT BEIIECTBA (Ha MPpUMEPE KHUAKUX JINH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIOITUX JINH3.

[Tomy4yenue n300pakeHrs B CUCTEME U3 TIOCKOTO 3epKajia U JTUH3HI.

[TonyyeHnue n300pakeHus B CUCTEME U3 IBYX JIMH3.



KoHcTpynpoBanue Te1eCKONMMYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIIny U MOJSIpU3aIuu CBETA.

N3yuyeHue noyisipu3aiyu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yuenue uHTEepPEpEeHIINH JIA3EPHOTO U3IIYYCHHS Ha IBYX IIEISX.

Hab6nronenue nucnepcuu.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[Tomy4yeHue cnekTpa U3ay4yeHus: CBETOAMO 1 TPU MOMOIIN TU(PPAKIIUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeUAJIBbHONM TEOPUU OTHOCUTEJIbHOCTH.

I'paHnLIBI IPUMEHUMOCTH KJIACCHYECKOW MeXaHUKH. [IocTymaTel cieruaibHON TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanust JlopeHuma. YciioBue NpUYMHHOCTH. OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUEe BPEMEHHU U COKPAIICHUE JIJTUHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHnuecKre yCTpoUCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: CITyTHUKOBBIE TPUEMHUKH, YCKOPUTEIH 3apPSKEHHBIX YaCTHII.

VY4yeHn4eckuil HSKCIIEpUMEHT, JIa00paTopHbIe PabOThI, MPAKTUKYM.

OnpeneneHrne UMITyJIbCa U SHEPTUM PENATHUBUCTCKUX 4acThll (1o QororpadusiM TpPEeKOB 3apsDKEHHBIX YacTUIl B
MarHUTHOM I10JI¢).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaaphno-601n060ii oyaausm.

PaBHOBeCHOE TeIIOBOE M3IIydYeHHE (M3IIyIeHHE a0COMIOTHO YE€PHOTO Tena). 3akoH cMenieHus: Buna. ['umoresa [1nanka o
KBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

dororddext. Onbitet A. I'. CroneroBa. 3akons! poTodrddexra. YpaBuenue Diinmrerina s pororddexra. «KpacHas
rpanuia» ¢potodrddexra.



JlaBneHnue cBeta (B YacCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO TMOTJOLIAINIYI0 U aOCOJIOTHO OTpakaroulyro
noBepxHocTh). OnbiTel I1. H. JIebenena.

BonnoBeie cBoiictBa wacTtuil. Bomubl ne bpoins. J{nuna BomHbl ne bpoiias um pasmepsl o0nacTH JIOKaTU3alluU
ABMOKYyIIecs yacTuilbl. KopmyckynsipHO-BOJIHOBOM nyanusM. Judpakius 371eKTpOHOB Ha KpUCTaIax.

Cneunduka usmepennit B Mukpomupe. CooTHoleHus Heonpenenéunocteit I eiizendepra.

TexHuueckue ycTpocTBa M TEXHOJIOTHYECKHE IMPOIIECCHI: CIEKTPOMETpP, (POTO3NIEeMEHT, (POTOAATUYMK, TYHHEIHHBIN
MUKPOCKOII, COJTHEYHas 6arapesi, CBETOAUO/I.

Jemoncmpayuu.

®oT03PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIIHEro GpoToaddekra.

Hccnenoanye 3aBUCUMOCTH COITPOTUBIIEHUS ITOJIYIIPOBOIHUKOB OT OCBELIEHHOCTH.

CBeToauosn.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

UccnenoBanue dhoTopesncropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHUS.

Tema 2. @uzuka amoma.

OnbITHI IO KICCIIEIOBAHUIO CTpOoeHMs aToMa. [Tnanerapnas moaens atoma Pesepdopna.

[Toctynatel bopa. M3nydenne u nornonieHre GOTOHOB MPHU MEPEX0/Ie aTOMa ¢ OJHOTO YPOBHS YHEPTUU Ha IPYTOH.

Buapl ciektpoB. CrieKTp ypOBHEUM 3HEPTUU aTOMa BOJIOPOJIA.

CnioHTaHHOE M BBIHYKJICHHOE U3JyueHue cBeTa. Jlazep.

TexHuueckre ycTpoucTBa M TEXHOJIOTMUECKHE MPOLECCHI: CIEKTPAIbHBIN aHaau3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopra.



Habmronenue nuHedyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Onpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyUCHHUS.

Yuenuueckuii skcnepumenm, nabopamopuvie padomeol, nPAKMUKYM.

Habmronenue nuHeHyaTOro CriekTpa.

HccnenoBanue cnekTpa pa3pekeHHOT0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE MocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u I1EMEHMAPHBLIX YACHIUY,.

Hyxnonnas monens siapa ['eitzenOepra—MBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

PannoaktuBHOCTh. Asnb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.

3aKOH paguOaKTUBHOTO pacmnana. PannoakTuBHbIE H30TONBI B TIpupoje. CBOHCTBA MOHU3HUPYIOLIETO HU3IIYYEHUS.
BrusHue pagnoakTUBHOCTH Ha >KHUBBIE OpraHu3Mbl. EcTecTBeHHbIN GoH u3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccel sapa.

Anepusie peakiuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [IpobieMbl yrpaBisieMoro TepMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKTHI PA3BUTHS AI€PHON SHEPTETUKHU.

MeTtoabl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

dyHIaMeHTalIbHbIE B3auMoelcTBUsI. bapuonbl, Me30HbI U JienToHbl. [IpencraBnenue o CtangapTHoi Mojenu. KBapk-
TJIFOOHHAsI MOJIEJIb aJIPOHOB.

®usuka 3a npeaenamu CrangapTHor Moaenu. TEémHas MaTepus U TEMHASI DHEPTHUSL.

EnuncTBO puznueckoii KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHME MPOLECCHI: JO3MMETP, Kamepa BuibcoHa, sIEepHBIM peakTop,
TEPMOSIICPHBIN peakTop, aTOMHAasi 00MOa, MAarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (oTOrpadusim).

WccnenoBanue pagnoakTUBHOTO (POHA C UCTIOJIB30BAHUEM JO3UMETA.

N3yuenune normomieHns 0eTa-4acTHIl aTFOMIUHUEM.

Pa3znen 8. DiaeMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otansl pa3BuTUsA acTpoHOMUU. [IpuKiIagHOe U MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMMH. lIpMMEHMMOCTBH 3aKOHOB
(Gu3UKH 17151 OOBSICHEHUS ITPUPOJIBI KOCMUUYECKUX OOBEKTOB.

MeTtoap1 acTpOHOMHYECKUX HUccaenoBanuil. CoOBpeMeHHbIE ONITUYECKUE TEIECKOIbI, PaAHOTEIECKOIIbI, BHEATMOC(epHas
aCTPOHOMMSL.

Bun 3Bé3nHoro HeOa. Co3Be3nus, ssipkue 3BE3/1bl, IIAHETHI, UX BUAMMOE JBH)KEHUE.

Connedynas cucrema.

Comnnne. ConHeunast akTUBHOCTb. MlcTrounuk sHeprun CoaHua v 3BE31.

3BE3BI, MX OCHOBHBIE XapAKTEPUCTHUKHU. JlMarpamMma «CHEKTPAJBbHBIA KJIacC — CBETHUMOCTBY». 3BE3IbI TJIABHOU
ITOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTB» I 3BE3/ TJIABHOM MOCIJIEI0OBATEILHOCTH. BHyTpEHHEE CTpOEHNE
3BE311. COBpEMEHHBIE NPECTABICHUS O IPOUCXOXKACHUM U 3BOIronNH CoJHIA U 3BE3/. DTaIlbl )KU3HU 3BE3].

Muneunslii [Tyt — Hama ['anaktuka. [lonoxxenne u nemxenue ConHua B I'anaktuke. Tumnsl ranaktuk. Pagporanaktuku u
KBa3apbl. YEpHBIE ABIPHI B s/Ipax rajlakTUK.

Bcenennas. Pacumpenue Beenennoid. 3akon Xa006isa. Pa3zoeranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
W3JIyYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGnrogenust 3BE3nHOTO HebOa HEBOOPYKEHHBIM TIJIA30M C HCHOJIB30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUN IS
OTIpe/ieNICHUs MOJIOKEHNUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3usi CeBEpPHOro MONyIIapUs U SIpKHUe
3BE3/bI.

HaGmonenus B Teneckon JIyHbl, MiIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOIICHUIA.

Du3HYecKUuil MPAKTUKYM.

Cnoco0bl n3mepeHust GU3NUEeCKUX BEIMYMH C UCTIOJIb30BAHUEM AHAJIIOTOBBIX U IU(POBBIX U3MEPUTENBLHBIX MPUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHUTEIbHBIE MOTPEIIHOCTH WU3MEPEHUHN (U3UYECKUX BEIHUHH.
OneHka rpaHul] NOTPEUIHOCTEN.



[IpoBeneHne KOCBEHHBIX M3MEPEHUM, UCCIEA0BAHUN 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH, IPOBEPKA MPEAT0KEHHBIX
runote3 (BeIOOp U3 pabOT, OMMCAHHBIX B TEMAaTHMUECKUX pazlienax «YUYEHUUECKHH SKCIIEPUMEHT, J1abopaTOpHbIE paldoTHl,
MIPAKTUKYM» ).

O06o01marniee NOBTOpeHUeE.

O0o0OmeHne W cucTemMaTH3alUsl CoJep)KaHus pa3fenoB Kypca «MexaHuka», «MonekynspHas ¢u3nka WU
TEPMOJUHAMUKAY, «JEeKTpoanHaMuKka», «Komnebanus u BONHBD, «OCHOBBI CIEUUATBHOM TEOPUH OTHOCUTEIBHOCTH,
«KBanToBast pusuka», « IJ€MEHTHI aCTPOHOMUU U ACTPOPUUKI».

Ponb u3uku m acTpOHOMHUHM B 3KOHOMHUYECKOM, TEXHOJIOITMYECKOW, COLMAIbHON M 3TUYECKOW cdepax AesITeIbHOCTU
yesnoBeka. Poiab M MecTo (M3MKM M aCTPOHOMUM B COBPEMEHHON Hay4yHOW KapTMHE MHpa, 3HAUYEHHE ONHCATENIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENbHON U MPOTHOCTHUECKOW (YHKIUI (QU3NUYECKOW TEOpUH, POJb (PU3NYECKON TEOpUU B
(GbopMHpOBaHUM MNPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO (U3NYECKOM KapTHUHBI MHUpa B OOLIEM psy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBSA3M.

N3yuyenne kypca ¢usuku yriayonéHHoro ypoBHA B 11 Kkiacce ocyluecTBisieTcss € YYETOM COZAEpKaTeNIbHbIX
MEXITPEIMETHBIX CBS3€H C KypcaMHu MaTeMaTUKH, OUOJIOTHHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnsie nOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAy4yHbIN (aKT,
TUMoTe3a, (U3MUeckas BEIWYHHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIEPUMEHT, MOJCIMPOBAHHE, MOJAEIb, H3MEpECHHE.
[TorpentHocT U3MEpPEHU, U3MEPUTENbHBIE TPHUOOPHI, 1T pOBast TabopaTopus.

Mamemamuka: penieHue CucTeMbl ypaBHeHUH. Tpuronomerpuueckue pyHKIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI M X MPOEKLIMK Ha OCH KOOPJIMHAT, CI0XKeHHe BeKTOpoB. [Ipon3BoiHbIe
aneMeHTapHbIX pyHkuuid. [Ipu3Haku mogo0ust TpeyroJIbHUKOB, OpEAeICHUE TUIOMAIHN MITOCKUX (UTyp 1 00bEMa Tel.

Buonozua: >nextpuyeckue sIBICHUS B )KMBOW MPUPOJE, KojeOaTeNbHbIE TBIKEHHUS B KUBOW MPHUPOJIC, IKOJIOTUICCKHE
PUCKM TIPU TPOU3BOJCTBE BJICKTPOIHEPTHH, 3SJICKTPOMArHUTHOE 3arps3HEHHE OKPYXKAIOLIEH Cpeabl, YJIbTPa3ByKOBas
JUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBJICHUS B )KUBOW TIPUPOJIC.



Xumun: CTpOEHHE aTOMOB W MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa TBEPIBIX T, MEXaHU3Mbl OOpa30BaHUS
KPUCTALIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaAJIU3.

T'eozpagpua: marHUTHBIE TIOJTFOCA 3€MJTH, 3aJIC)KH MATHUTHBIX Py, (POTOCHhEMKA 36MHON TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHWE TIOCTOSHHBIX MAarHUTOB, OJJICKTPOMArHUTOB, JJEKTpoaBUTarens SkoOu.l'eneparop
NEPEMEHHOT0 TOKa, MHIYKIIMOHHAS €4b, JUHUM DJIEKTPOIEpeiay, JIEKTPOABUTATENb, pajap, paIuONpUEMHUK, TEIEBU30D,
anteHHa, Tenedon, CBY-neusb. YnbTpa3BykoBas JUAarHOCTUKA B TEXHHMKE, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
CoJIHEYHasi OaTapes, CIyTHUKOBbIC MPUEMHHKH, SIZICPHAS SHEPTeTUKA U DKOJIOTMYECKHUE aCTIeKThI €€ pa3BUTHS.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE (yriay06/eHHbI YPOBEHb)
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHMS yueOHOro mpeameTra «Du3nKa» JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
00yJaroImuxcst pyKoBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UITUEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OPHUEHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBA, pacIupEeHNe
YKA3HEHHOTO ONBITA U OIbITA JEATEILHOCTH B IPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPABJICHU BOCHUTATEIIBHOMN 1€ TEIBHOCTH,
B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMS:

e cOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU OOYYAIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO

00IIIeCTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTUUECKUX U JICMOKPATUYECKUX [ICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESATENbHOCTh B MHTEpecax TIpa)KJaHCKOTrO OOIIeCTBa, Y4YacTBOBaTh B

caMOYTIpaBJIEHUU B 00pa30BaTeIbHON OpraHU3aIlNH;

e yMEHHE B3aUMOJICHCTBOBAThH C COLIUATILHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU EATENBHOCTH.

NMAaTPUOTHUYECKOTO BOCIIMTAHMSA:
e CchOPMUPOBAHHOCTh POCCUHUCKOM IpaKJaHCKOM MICHTUYHOCTH, MATPUOTHU3MA;
e IIEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCHICKUX YUYEHBIX B 00acTu (PU3MKHU U
TEXHHKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
e chOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITHUYECKOTO MTOBEICHUS;
e CIIOCOOHOCTH OIICHUBATh CUTYAITMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH, B TOM YHUCJIE B IESITEIBHOCTH YYEHOTO;
e OCO3HAHHWE JUYHOTO BKJaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.
3CTeTHYECKOT0 BOCIIMTAHMS:



e AICTETHYECKOE OTHOIICHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO (PUINUECKON HayKe.
TPYA0BOI'0 BOCIIMTAHUS:
e HUHTEpEC K pa3NuYHbIM chepam NpopecCHOHATBHON AESTEIbHOCTH, B TOM YHCIIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM,
YMEHHE COBEpILIaTh OCO3HAHHBIN BBIOOP Oyymiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHbI;
e TOTOBHOCTb U CIIOCOOHOCTH K OOPa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH (PU3UKU HA IPOTSHKEHUU BCEH )KU3HMU.
JKOJIOTMYECKOI0 BOCIIUTAHMSA
e c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE II100AIBHOTO XapaKTepa SKOJIOTMUECKUX MpoOeMm;
e TUIAHUPOBAHUE U OCYIIECTBICHUE IECUCTBUN B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHMS LIEJIEW YCTOMYHUBOTO PAa3BUTHUSA
YEJI0BEYECTBA;
e pacIIMpEeHHE OMbITA ACATEIbHOCTU IKOJIOTUYECKON HAIIPABICHHOCTH HA OCHOBE UMEIOIIMXCS 3HaHUH 10 (PU3HKE.
LHEHHOCTH HAYYHOI'0 IO3HAHMA:
e c(OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;
e OCO3HaHHE LICHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOLECCE N3YUYEHUS (PU3UKH OCYIIECTBIISITH TPOECKTHYIO
Y UCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE IeiicTBHS
ba3oBble Jiornueckue JaeiicTBUA:
e CaMOCTOSITEILHO (GOPMYJIUPOBATH M AKTyaTU3UPOBATH POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e OMNpPEIENATH LN JICITCIBHOCTH, 33J]aBaTh MapaMeTPhbl U KPUTEPUHU UX JTIOCTHXKECHHUS;
e BBIABIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B paCCMAaTPUBACMBIX (DHU3NUSCKUX SIBJICHUSX;
e paspabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI C y4E€TOM aHalM3a HMEIONIUXCS MaTepPUANbHBIX U HEMaTepUATBHBIX
pPecypcoB;
e BHOCHTb KOPPEKTHBBI B JICSITEIIHHOCTh, OLICHUBATH COOTBETCTBHUE PE3YyJIbTATOB LIEJISIM, OLICHUBATh PUCKH MOCIIEICTBUI
JEATEIILHOCTH,



KOOpOAWHHUPOBATL M  BBIIIOJHATDH pa60Ty B YCIOBUAX PpPCaJIbHOIO, BHUPTYAJIBHOIO H KOM6I/IHI/IpOBaHHOFO
BSaHMOﬂeﬁCTBHH;
pa3BUBaTh KPCATUBHOC MBIIIJICHUC ITPHU PCIICHUHN JKU3HCHHBIX HpO6J’I€M.

ba3oBble ucciieoBare/bCKHe AeiiCTBUS.

BJIaJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH MOHATHIMHI M METOIaMU (PU3HUECKON HAYKU;

BJIJICTh HABBIKaMHU y4eOHO-MCCIIEIOBATEILCKONH M MPOEKTHOM JESITENFHOCTH B 00JIacTH (DU3HMKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSATEIHPHOMY IOMCKY METOJOB pEIIeHHUs 3a1ad (PU3MUECKOTro COJEp)KaHus, MPUMEHEHHUIO
Pa3TUYIHBIX METOJIOB TTO3HAHWS;

BIIAJICTh BHUJIAMH JCATEIHPHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEpIIpPETAIlluu, MpeoOpa3OBaHUIO W
NPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYaIUIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DUBUKU;
BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3aJlauy, BBIJIBUTATh TUIIOTE3Y €€ pellieHus, HaXOIUTh
apTyMEHTHI JIJIS JIOKa3aTeIhCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TTApaMETPhl K KPUTEPUN PEIICHHUSI,

aHATM3UPOBATh IMOJYYEHHBIE B XOJ€ PEIICHHS 3aJa4d PE3yJIbTaThl, KPUTHUYECCKH OICHUBATh MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATEIBHOMN NEATEILHOCTH, B TOM YHUCIE MPU U3yYEHUU
busuky;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh IEPCHOCHUTH 3HAHUS TT0 PU3HUKE B IPAKTUUCCKYIO 00JIACTh KU3HEICATCIHHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMH TOY4YeHUS WHPOpMaNMK (DU3NICCKOTO COJCPKAHMS W3 HWCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH MTOUCK, aHAJIN3, CHCTEMATHU3AIUI0 M UHTEPIIPETAINIO HH(POPMAIIMK PA3IUIHBIX BHIOB
1 (OopM MpeCTaBICHUS;

OIICHMBAThH JOCTOBEPHOCTH HH(OpMAITHH;



UCIIOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOIMM B pPEIIEHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX U OPTaHU3ALMOHHBIX 3a/1ay ¢ COONIOIEHNEM TPEeOOBAHUN SPrOHOMHUKH, TEXHUKU 0€30I1aCHOCTH,
THTUEHBI, PecypcocOepeKeHns, MPABOBBIX U ATHUECKUX HOPM, HOpM MH(POPMAIIMOHHOM O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJEPKAHUS B pa3IMUHbIX opMaTax ¢ yd€TOM HazHAUYCHUS HH(POPMAIIUHU U [IEIEBON
ayJIUTOpUH, BbIOMpast ONTUMAIIBbHYIO OpMY MIPEACTABICHUS U BU3yaInu3alluu.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3MKHU U BO BHE-YPOUHOH IS TCIIBHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYAIlMA U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHS C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh M MCI0JIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIyaIbHON pabOTHI;

BBIOMPATh TEMATHKY U METObI COBMECTHBIX JICUCTBUIN ¢ YIETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 YjcHa
KOJUICKTHUBA;

MPUHUMATh MEJIM COBMECTHOW JCATEIHHOCTH, OPTaHNU30BBIBATH U KOOPIWHUPOBATH MEUCTBHS 1O €€ JOCTHIKEHUIO:
COCTABJISITH IUIAH ACHCTBUH, pacIIpeACNIATh POJIU C YIETOM MHCHHH YIaCTHHKOB, OOCYKIaTh PEe3yJIbTaThl COBMECTHOU
padoTHI;

OIICHMBATh KAaueCTBO CBOCTO BKJIaJa M KaXKJOIO0 Y4JaCTHHKAa KOMAaHIbI B OONIMU pe3yiabTaT 10 pa3pabOoTaHHBIM
KPUTCPHUSIM;

TpeiaraTh HOBBIC TPOEKTHI, OIICHUBATD HUJIEH C TIO3UITUH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUICCKON 3HAYUMOCTH;
OCYILIECTBIIATh IMO3UTHUBHOE CTPATETHYECKOE IIOBEJICHUE B Pa3IMUHBIX CHUTYaIUsAX, MPOSBIATH TBOPYECTBO U
BOOOpakKeHHUE, OBITh HHUITHATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTEIIbHO OCYIIECTBIIATh IMO3HABATEIBHYIO JCSITCIBHOCTh B 001acTH (DM3WKM W aCTPOHOMHHM, BBHISBIISATH
MpoOJIEMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUIAH PEIICHUS] PACUETHBIX M KAYECTBEHHBIX 3ajad, MJIaH BBITIOJHEHUS MPAKTHUYECKOU
paboThI ¢ Y4ETOM UMEIOLITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPENIOUTEHUH;



JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsaTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;

JieJIaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh NPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO SPYIUIMM B 00sacTd (PU3HMKHM, MOCTOSHHO IOBBIIIATH CBOM
00pa30BaTeIbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTpO.HB, IMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYalHsM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BJa/IeTh HABBIKAMM IIO3HABATENIbHOM peQieKCMM KaK OCO3HAaHUS COBEPIIAEMBIX JEUCTBUNM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIEKCUH JIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JAECATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporniecce mocTukeHUsS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOrpamMMbl MO (PU3MKE AJIsl YPOBHS CpPEAHEro OOIIero
oOpa3oBaHus y 00y4arOIIMXCSI COBEPIIICHCTBYETCS SMOIIMOHATIBHBIM UHTEIUICKT, MPE/Ioarainii copMIUPOBaHHOCTS:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BUJIETh HAINpaBICHUS
Pa3BUTHS COOCTBEHHOW AMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIFOYAIOIIETO CaMOKOHTPOJb, YMEHHE NMPUHHUMATh OTBETCTBEHHOCTh 3a CBOE ITOBENICHHCE,
CIIOCOOHOCTH aIAITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHUSAM U TIPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHUE K JOCTIKCHUIO IIEH U YCIeXy, ONTUMHU3M, HHUIIMATHBHOCTD,
YMEHUE JIEUCTBOBATh, UCXOI U3 CBOMX BO3MOXKHOCTEM;



SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHMMAaThb 3MOLMOHAIBHOE COCTOSIHUE JpPYTUX, YYUTHIBaThb €ro Ipu
OCYILIECTBIIEHUH OOILIEHNUS, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOILIEHUS C APYTMMH JIOABMH, 3a00THUTHCA,
MPOSIBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonny o0yuenus B 10 Kknacce nipeAMETHbIE pE3YIbTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI OTpaXaTh COOPMHPOBAHHOCTh
y 00y4aromuxcs yMeHUi:

[lonumatb posib HU3MKU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, IKOJIOTMUECKOM, COLMAIbHOM U 3THYECKOH cdepax
NEeSATENbHOCTH YesoBeKa. Posib 1 MecTo (pU3MKH B COBPEMEHHON HAYYHOW KapTUHE MUpPA, 3HAUEHHUE ONMUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (YHKIMA (U3MUECKON TEOpuH — MEXaHUKH,
MOJIEKYJIIPHOM (U3UKKM M TEPMOJMHAMMKHU, POJIb (PU3NYECKOM Teopud B (OPMHPOBAHUU MPEACTABICHHUNA O
¢du3nuecKoii KapTUHE MUPA;

Paznuyarh ycnoBHUsS NMPUMEHUMOCTH Mojeiedl (U3NYeCKuX Teld M MPOLECCOB (SBJICHUI): MHEpUHUAIbHAs CHUCTEMa
oTrcuéra, aOCONIOTHO TBEPIOE TEJI0, MaTEpHalIbHAsl TOYKA, PABHOYCKOPEHHOE IBUYKEHHE, CBOOOIHOE MaJCHUE.
AOcomoTHO ympyras nedgopmaiiusi, abCOTIOTHO yNpyroe M abCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJCIH Tas3a,
KHUJIKOCTU M TBEPAOIrO (KPUCTAJUIMUECKOTO) Teja, MACalIbHBIM ra3, TOYEUHBIM 3apsl, OAHOPOJHOE AJIEKTPUUECKOE
110JIE;

Paznuyarh ycnoBusi (rpaHuibl, 00JAaCTH) MPUMEHUMOCTH (PU3MUECKMX 3aKOHOB, MOHMMATh BCEOOILIUI XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHanu3upoBaTh U OOBSICHATH MEXaHUYECKUE MPOLIECCHl U SIBICHUS, WCIOJb3Ysl OCHOBHbBIC IMOJIOKEHUS U 3aKOHBI
MEXaHUKH (OTHOCHUTEIBbHOCTh MEXaHWYECKOro ABM)XEHUSA, (POPMYJIbl KHHEMATHKH PAaBHOYCKOPEHHOIO JBHKEHUS,
npeoOpa3zoBanus ["anuies Ui CKOPOCTH U NepeMelieHus). 3akoHbl Hpl0TOHA, MPUHITUIT OTHOCUTENILHOCTH [ amies,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHMS MMIYJbCca U MeXaHudeckoil sHepruu. CBs3b paOOThl CUJIBI C
U3MEHEHUEM MEXaHUYECKOM SHEPIUH, YCIOBHS PaBHOBECUS TBEPAOIO TEJA, IIPU ITOM UCIIOJIB30BAaTh MATEMATUYECKOE



BBIPAKEHHE 3aKOHOB, YKA3bIBaTh YCIOBUS MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeodpazoBanuii ["anunes, BToporo
U TPEThETrO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHHSI MUMITYJIbCA WU MEXAHWYECKOW SHEpPruu, 3aKOHA BCEMUPHOTO
TSATOTCHUS,

AHaIM3UpOBaTh U OOBSACHSITH TEIUIOBBIC MPOILIECCHI U SIBIICHUS, UCNOIL3Ysd OCHOBHBbIE moJioxkeHuss MKT u 3akonbl
MOJIEKYJISIpHON (pu3uku u TepMoarHaMuku. CBs3b JaBJICHUS HJICALHOTO ra3a Co CpeHel KHHETUYECKON dHeprue
TEIJIOBOTO JBH)KEHUS M KOHLEHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIEPATyphbl BEIIECTBA CO CPEAHEH KMHETUYECKOU
SHEPruel TEIUIOBOrO JBHMXKEHUS €ro 4yacTul. CBs3b JABJICHUS WICAIBHOIO ra3a ¢ KOHUEHTPAUHUEH MOJEKYJI U €ro
TeMIIepaTypou, ypaBHeHne MenaeneeBa—Knamneiipona, mnepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS SHEPTUU
B TEIUIOBBIX MPOIECCAX, MPU 3TOM HCIIOIB30BaTh MATEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUSA
IPUMEHUMOCTH yYpaBHeHUs1 MenneneeBa—KiianeipoHa;

AHanu3upoBaTh W OOBACHATH DJJIGKTPUUECKHE SBJICHMS, WCIIOJNb3Yys OCHOBHBIE TIOJOKEHUS U  3aKOHBI
JNEKTPOAMHAMUKM. 3aKOH  COXPAaHEHMS  DJJEKTPUYECKOTO  3apsAna, 3akoH KyloHa, DOTEHUMAIbHOCTH
BJIEKTPOCTATUYECKOrO TIOJs, MNPUHLIHM CYIEPIO3ULINN SICKTPUUYECKUX TIOJIEM, MPU 3TOM YKa3blBas YCIOBUS
MIPUMEHUMOCTH 3aKkoHa KysoHa, a Takyke MPakTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHBI OMa [T y4acTKa LENU U I
3aMKHYTOM 2JIEKTPUYECKOM 11enH, 3akoH Jlxxoynsa—Jlenna, npasuina Kupxroda, 3akonsr dapazes aiis 21€KTPOIu3a;
OnuckIBaTh GU3MUECKHE MTPOLIECCH U SIBJICHUS, UCTIOJIb3YS BEJIMUUHBI: IEPEMEIIIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC
TEJIa ¥ CUCTEMBI TE€JI, CUJIa, MOMEHT CUJIbI, IABJICHUE, TOTCHI[MATIbHAS DHEPT U, KHHETUYECKAs SHEPTHUsl, MEXaHUUECKAsI
sHEprus, padota cuiibl. LleHTpocTpeMuTEIBLHOE YCKOPEHHE, CUITA TAXKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHUS, MOLITHOCTb,
SHEPTUs B3aUMOJEHCTBUSA Tela ¢ 3eMiE BONM3U €€ MOBEPXHOCTH, DHEPrusi ympyrou nedopmaiuu Mpy>KUHBI,
KOJIMYECTBO TETUIOTHI, a0COMIOTHAS TeMIIepaTypa Teja, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSST SHEPTHSI UCATBHOTO
OJIHOATOMHOTO Ta3a, paboTa WUeaIbHOTO ra3a, OTHOCUTEIbHAs BIAXKHOCTh Bo3ayxa, KIIJ[ maeanpbHOro TEmaioBOTro
JIBUTATENS; JNEKTPUUECKOE TO0JI€, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIsI, HANPSHXKEHHOCTH TOJIs TOUEUHOTO 3apsia
WJIY 3apSHXKEHHOTO 11apa B BAKYYME U B JIUAJIEKTPUKE, TOTEHIIMAI 3JIEKTPOCTATUYECKOTO MOJISI, PA3HOCTh MOTEHIINAJIOB,
BJIEKTPOABMKYLIAS CUJIA, CUJIA TOKA, HAMIPSHKEHUE, MOIITHOCTD TOKA, 3JIEKTPUYECKask EMKOCTb IJIOCKOT0 KOHAEHCATOPA,
COIPOTUBIIEHUE YYacTKa LENU C TMOCJIEAOBATEIbHBIM M IAapaAJUICIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO OISl KOHAEHCATOPA;



OOBACHATH 0COOEHHOCTU NPOTEKAHUS (PUZNUYECKUX SABJICHUN: MEXaHUUECKOE IBUYKEHUE, TEIIOBOE IBHYKEHNUE YaCTHUI]
BEIIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKEHHE, AUPPY3usi, HUCHApEeHHE, KUIEHUE U KOHJEHCALMS,
IUIaBJICHUE W KpUcTauM3auusa. HampaBlieHHOCTh TeIUIonepenadu, 3JEKTpU3alus Tel, 3KBUIIOTEHUHAIbHOCTb
MTOBEPXHOCTH 3aPSKEHHOTO POBOAHUKA;

[IpoBoauTh HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (DPU3MUECKOM BEIMYMHBI OT IPYrOod C HCIOJB30BAHUEM IMPSMBIX
U3MEPEHUM, MpU OSTOM KOHCTPYHpPOBAThb YCTAHOBKY, (UKCHpPOBATh pE3YyJbTaTbl IOJYYEHHON 3aBHUCHUMOCTH
(u3nYeCKuX BEJIMYMH B BUAE Ipa@UKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTEW W3MEpPEHUH, J1eJaTh BBIBOBI 110
pe3ynbTaTam HCCIIEIOBAHUS;

[IpoBOIUTh KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEIUYHMH, TP 3TOM BBIOMpATh ONTUMAJIbHBIA METOJ W3MEPEHHS,
OLICHHUBATh A0COIIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;

[IpoBoAMTH OMNBITBI O MPOBEPKE NPEUIOKEHHOM THIOTE3bl: IUIAHUPOBATH  JKCIIEPUMEHT, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH MMOIYYEHHBIE PE3YJIbTAThI U JI€1aTh BEIBOJ O CTATYCE MPEIIIOKEHHOM
TUIIOTE3BI;

CobOmronats mpaBwiia 0€30MAaCHOrO TpyJa MPU MPOBEIACHUHM MCCIECIOBAHUN B paMKaxX y4eOHOIro SKCHEpHUMEHTA,
OPaKTUKyMa U Y4eOHO-MCCIEOBATEIbCKOM W MPOEKTHOW MAESITENbHOCTH C HCIIOJIb30BAHUEM HW3MEPHUTENbHBIX
YCTPOMCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

Pemate pacuéTHbie 3aauu ¢ SBHO 33JJaHHOM M HESBHO 3aJaHHON (DU3MYECKON MOJENbIO: HA OCHOBAaHUHU aHAIIU3a
ycioBHsl 000CHOBBIBaTh BBIOOp (pU3MUECKOl Mojenu, OTBedarouleil TpeOOBaHUSIM 3aayd, TPUMEHSTh (HOPMYJIbI,
3aKOHbI, 3aKOHOMEPHOCTH U MOCTYNAThI (PU3HUUECKUX TEOPUI IIPU UCIIOJIb30BAHUN MATEMAaTUYECKUX METOIOB PELICHHUS
3agad. [IpoBoauTh pacuérsl Ha OCHOBAHUM HMMEIOIIMXCS JTaHHBIX, aHATM3UPOBATH PE3yJbTaThl U KOPPEKTUPOBATH
METO/bI PELICHHS C YUETOM ITOTYYEHHBIX PE3YJIbTATOB;

PemaTe kadyecTBEHHBIE 3aJauyM, TPeOyIOUIME MPUMEHEHUs 3HAHWUW M3 Pa3HbIX PA3AeNiOB Kypca (PU3MKH, a TaKXKe
UHTErpalid 3HaHUU U3 JIPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAMBATH JOTMYECKYIO LIEMOYKY
paccyXJIeHUl ¢ OMOPOi HAa N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHMUS,

Hcnonb30BaTh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHHUS] OCHOBHBIX MPHUHIIMIIOB pabOThl U3MEPHUTENbHBIX TPUOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOIMUECKUX MPOILIECCOB;



[IpuBoaUTE mpUMeEpHl BKJIAAAa POCCUHUCKMX M 3apyOekHBIX Y4YEHBIX-(PU3UKOB B PA3BUTUE HAYKU, B OOBSICHEHHE
IPOLIECCOB OKPYXKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

AHanM3upoBaTh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOM3BOACTBEHHOH JESTENFHOCTH YEJIOBEKA, CBA3AHHOW C
(¢u3MYeCKUMU TpoIlecCaMu, C TMO3UIUN OSKOJOTMYecKOM Oe30MacHOCTH, TMPEACTAaBICHUI O paluOHAIBFHOM
IPUPOJIONOIB30BAaHIH, @ TAKKE PAa3yMHOM HCIOJIb30BAHUU JOCTMXKEHUH HAYKM M TEXHOJOTMM Uil JalbHEMIIEro
pa3BUTHUS YETIOBEUYECKOIO OOLIECTBA;

[IpumeHsTh pa3iauuHble crnocoObl paboThl ¢ HHGpOpManuend (U3NYECKOTO COACPKAHUS C HCHOJIb30BAHUEM
COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTMHA, MNpPU ITOM HCHOJIB30BATH COBPEMEHHbIE HWH()OPMALMOHHBIE
TEXHOJIOTMM JUIsl TIOUCKA, NEepepadOTKM M NpeAbsIBICHUS YYEOHOW U HAYYHO-TIONMYJISIPHOM HH(POpPMALIHH,
CTPYKTYpUPOBAaHUS M UHTEpIpeTaund HH(POpMalMM, TOITYyYEHHOH H3 PpPA3JIUYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATh MOJIYYaeMyl0 HH()OPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOLINXCS 3HAHUMN, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(OPMAIUH;

[IposiBASATH OpraHM3alMOHHBIE W IO3HABATENIbHBIE YMEHUS CaMOCTOSITENBHOTO MPHOOPETEHHsS] HOBBIX 3HAHUI B
MPOILIECCE BBITOJIHEHMS MPOEKTHBIX M Y4€OHO-UCCIIEI0BATENBCKUX PAdOT;

Pabotate B rpymnne ¢ UCHOJHEHUEM DPA3JIUYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh paObOTy TPYMIIbI, PALIMOHAIBHO
pacnpeenaTh AeATeIbHOCTh B HECTAaHJIAPTHBIX CUTYyalUsX, a/leKBaTHO OLEHMBATh BKJIAJ Ka)KJOTO0 U3 YYaCTHHUKOB
IPYNIbI B pELIEHUE pacCMaTpUBAEMOU MPOOIIEMBI;

[IposiBAsATE MOTHBALMIO K Oynymiel npodeccnoHanbHOW AESTENbHOCTH MO CHEHHAIBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

K xoniy oOyuenus B 11 knacce npeaMeTHbIC pe3yIbTaThl Ha YTIyOJIEHHOM YpOBHE JOHKHBI OTPakaTh CPOPMHUPOBAHHOCTH
y 00y4Yaromuxcs YMEHUM:

[Torumate posib PU3MKK B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COMAIBHON U ATHYECKOW cdepax MesTeTbHOCTH
yenoBeka. Poinb U mMecTto (M3MKM B COBPEMEHHOW HAyYHOW KapTHHE MHPA, POJIb ACTPOHOMUU B MPAKTHYECKOU
NEATEIbHOCTH  YEJIOBEKA W JAJbHEHIEM HAy4YHO-TEXHHYECKOM  Pa3BUTHM. 3HAYEHHUE  ONKMCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBICHUTENBHOW U MPOTHOCTUYECKONW (YHKUMNA (PU3UUECKON TEOPUH — BJIEKTPOJUHAMUKH,



CHEIMAIIbHON TEOPUM OTHOCUTEJIBHOCTH, KBAHTOBOM (U3HMKH, pOJib (PU3NYECKOH Teopuu B (HOpMHUPOBAHUU
IPEICTaBICHUNA O (PU3NYECKOW KapTUHE MHpa, MECTO (PU3MUECKON KapTHHBI MHUpa B OOIIEM psAAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJIE;

Pa3znuyath ycinoBus NIPUMEHUMOCTH MOJIeNe (PU3NUECKUX TN U MPOLIECCOB (SIBICHUMN): OJTHOPOIHOE DIIEKTPHUUECKOE
U OJTHOPOJHOE MarHUTHOE IOJsl, TApMOHUYECKUE KOJeOaHusl, MaTEMaTUUECKUM MAasTHUK, UJI€aIbHBIN MPYKUHHBIN
MasiTHUK, TApMOHUYECKHUE BOJIHBI, HJI€aIbHBINA KOJeOaTeabHbI KOHTYp, TOHKas JIMH3a, MOJEJIEH aromMa, aTOMHOTIO
A7Ipa U KBAaHTOBOM MOJIENIN CBETA;

Paznuuate ycnoBus (rpaHuiibl, 00JacTH) TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, MOHUMAaTh BCEOOIIMN XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

AHanu3upoBaTh U OOBICHATH 3JICKTPOMArHUTHBIE MPOLIECCH U SIBJICHUS, UCIIOJIb3YSl OCHOBHBIE MOJO0KEHUS U 3aKOHbI
AJIEKTPOJMHAMUKHA M CHEIHAIBbHON TEOPHUH OTHOCUTENIBHOCTH (3aKOH COXpPAaHEHUsS 3JIEKTPUUYECKOTO 3apsia, CHuiia
Awmmepa, cuna JlopeHna, 3aKOH SJIEKTPOMAarHUTHOM HMHAYKUOMH, TpaBuio Jlenna, cBsa3p OJIC camMoumHaykuuu B
AJIEMEHTE DJIEKTPUYECKOM IE€NU CO CKOPOCThIO HW3MEHEHHWS CHJIbl TOKa, MOCTYJNAThl CHEUUAIbHOW TEOpHH
OTHOCUTEIBHOCTH DUHIITEHHA);

AHanu3upoBaTh U OOBSICHATH KBAHTOBBIE IPOLIECCHI W SBJICHUS, HCIOJB3YS IMOJIOKEHHUS KBAHTOBOW (PU3UKU
(ypaBHeHue OWHmTeNHA 11 (poToddderra, mMepBbId W BTOPOM MOCTylaTthl bopa, NPUHIUIT COOTHOIIEHUS
HeonpenenénHocreil ['eilzenOepra, 3aKOHbI COXpaHEHHUS 3apsAIOBOTO M MAacCOBOIO YMCEN M SHEPTUU B SACPHBIX
peaKlMsIX, 3aKOH paJJMOaKTUBHOIO pacnaaa);

OnuceiBaTh (PU3NUECKHE NPOIECCHl U SBJIEHUS, UCHOJb3Ys BEIMYMHBI: HANPSHKEHHOCTh 3JIEKTPUYECKOTO TOJS,
MOTEHIMAN AJIEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYILASA CUId, MHAYKIUS MarHUTHOTO
IoJIsl, MarHUTHbIA MOTOK. Cuina Amnepa, MHAYKTUBHOCTb, 3JIEKTPOABMKYILAs CHJIA CAMOMHIYKLIMH, 3HEPIrHs
MarHUTHOTO TOJISI MMPOBOJHUKA C TOKOM, PEJSITUBUCTCKUIM MMITYJIbC, TIOJIHASI SHEPTHUSI, SHEPTUs MOKOS CBOOOAHOM
YaCTHI[bl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsA[l SApa, SHEPTHUS CBSI3U SAIpa;

OOBsICHATh OCOOCHHOCTH TMPOTEKAHWUA (PU3MUECKHUX SIBICHHWI: AJICKTPOMATrHUTHAS WHIYKIHS, CAMOWHIYKIIHS,
pe30HaHC, UHTEp(epeHuss BOIH, Oupakius, AUCIEPCHUs], TIOJHOE BHYTPEHHEE OTpa)ke€HHe, (POTOIIEKTPUUECKUN



abdext (potodrddext), ambda- U Oera-pacmanbl sAAep, TamMMma-u3IydeHUe sjaep, (Qu3nUecKue MPUHITUIIBI
CHEKTPaJIbHOTO aHallu3a U paboThI J1a3epa;

OnpenenaTs HaNpaBiIeHUE UHAYKITUH MAarHUTHOTO TIOJIsI IPOBOJHKMKA C TOKOM, CHJTBI AMriepa u cuibl JlopeHta;
CtpouTth n300paxkeHne, CO31aBaeMOe INTIOCKAM 3€pKaioM, TOHKOU JIMH30M, U PaCCUNTHIBATh €r0 XapaKTEPUCTHUKHY;
[IpuMeHATh OCHOBOMOJIATAIONINE ACTPOHOMUYECKUE IMOHSATHUS, TEOPUM M 3aKOHBI I aHalu3a U OOBSCHEHUS
(Gu3HUEeCKUX MPOIIECCOB, MPOUCXOAAIINX B 3BE3/1aX, B 3BE3AHBIX CHUCTEMAaX, B MEXKIaJaKTUUECKOU CpeJie; JBUKEHUS
HEOECHBIX TEJI, DBOIIOINH 3BE3 U BeelenHoii;

[IpoBOINUTH WCCIIETOBAHNE 3aBUCUMOCTEN (PU3HUECKUX BEITUYMH C WCIIOJIH30BAHUEM MPSIMBIX U3MEPEHUM, TIPH dTOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3yJbTAaThl MOJYYCHHOW 3aBUCHMOCTH (DM3UYCCKUX BEITUYMH B BHJIC
rpa@uKoB ¢ yu€TOM abCOTIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEI0BAHMUS;
[IpoBOIUTH KOCBEHHBIE M3MEPEHUsI (GU3MUECKUX BEIUYHMH, IPU STOM BBIOMpATh ONTHUMAJBHBIN METOJ U3MEPEHUS,
OIICHWBAThH A0COJIIOTHBIE M OTHOCUTEIHHBIC TTOTPEITHOCTH MPSMBIX U KOCBEHHBIX N3MEPEHUN;

[IpoBOMWUTE OMBITBI TIO TPOBEPKE TMPEMIOKEHHOW THUIIOTE3Bl:  IUIAHUPOBATh AKCICPHUMEHT, COOHMpaTh
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJTU3UPOBATH IMOTYUEHHBIC PE3yJIbTAThI U JIEIaTh BEIBO O CTATYCE MPEIIOKECHHOM
TUTIOTE3HI;

OnuckIBaTh METO/IbI TIOJYYCHHSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

CobOmronath TpaBmiIa 0E30MACHOTO TPyJa MPH TMPOBEACHWHM WCCICIOBAHUN B paMKax Y4eOHOTO JKCIEPUMEHTA,
MpaKTUKyMa W y4eOHO-MCCIICIOBATEIBCKOH M TPOEKTHON JESITCIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIIBHBIX
YCTPOMCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

Pemate pacu€THbie 3a7ma4m ¢ SIBHO 3aJIaHHON M HESIBHO 3aJjaHHOM (hm3mdeckoil Mojaenbto. Ha ocHoBaHuu aHanmsa
yCIIOBHsI BBIOMpaATh (M3MYECKUE MOJICNH, OTBEUYANONIME TPEOOBAHHAM 3aadyH, MPUMEHSTH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥ TIOCTYJAThl (PU3NYSCKUX TCOPUI TTPH MUCIIOJIL30BAaHMN MAaTEMAaTHICCKUX METOJIOB PEIICHUS 3a/1ad,
IIPOBOJUTEL PACUYEThl HA OCHOBAHMHM MMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATh PE3YNIBTAThl U KOPPEKTHPOBATH METO/IbI
perIeHus C Y4ETOM MOJTYyYEHHBIX PE3YJIbTAaTOB;



Pemarp kadecTBeHHbIE 3a/lauM, TPEOyIOLIME NMPUMEHEHUs 3HaHUM M3 Pa3sHbIX pa3lesioB Kypca (pU3UKH, a Takke
UHTETpallMi 3HAHUM W3 JIPYTUX IPEIMETOB E€CTECTBEHHO-HAYYHOTO LMKJIA: BBICTPAaWBATh JIOTUYECKYIO LIETIOUKY
paccyXJICHUM ¢ OMOPOIl Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SBIICHMUS,

Hcnonp30BaTh TEOpETUUECKUE 3HAHUS AJIS1 OOBSICHEHUS] OCHOBHBIX MPHUHIIUIIOB pa0OThl U3MEPUTENIBHBIX MPHOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUECKUX MPOIIECCOB;

[IpuBouTE mpUMEpHl BKJIaAa POCCUHCKUX MU 3apyOekHBIX Y4YEHBIX-(U3UKOB B pPa3BUTHE HAyKH, B OOBSICHEHUE
IPOLIECCOB OKPYKAIOLIETO MHUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

AHanu3upoBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM M NMPOU3BOJCTBEHHOMN NEATEIBLHOCTH YEJIOBEKA, CBSI3aHHOM C
(U3HMUECKUMHU TIPOLECCaMU, C TIO3ULUH IKOJOTMYECKOW O€30MacCHOCTH, MPEACTAaBICHUH O palMOHAIBHOM
IPUPOAOIIONB30BAHNN, & TAKKE PA3yMHOM HCIIOJIb30BAHUM JOCTH)KCHHM HAYKH M TEXHOJIOTMH IS JAJIbHEWUIIEro
pa3BUTHUS YEIOBEUYECKOI0 OOLIECTBA;

[IpuMeHsATh paznuyHble crnocoObl paboThl ¢ HH(OpManuend (U3UUECKOTO COJEpPKaHUS C HCHOJIb30BAHUEM
COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTMHA, MHpPU 3TOM HCHOJIB30BATH COBPEMEHHbIE HH()OpPMAMOHHBIE
TEXHOJIOTMM JUIsl TIOUCKA, NEepepadOTKM M TpPEeAbSBICHHS Y4eOHOM M Hay4YHO-TIOMYJISIPHOM HH(POpPMALINH,
CTPYKTYpUPOBAaHUS M HUHTEpPIpEeTaluu HHPOpPMAIMK, MOJYYEHHOW M3 pa3iIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIYYaeMyto HH()OPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOLINXCS 3HAHUMN, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHMKA UH(OpMAINH;

[IposiBAATH OpraHM3allMOHHBIE W IO3HABATEJIbHBIE YMEHHSI CaMOCTOATEIBLHOTO MPUOOPETEHUS HOBBIX 3HAHUU B
IPOLIECCE BBIMIOJIHEHUS MPOEKTHBIX U Y4eOHO-HCCIEA0BATEIbCKUX padoT;

PaGoTtate B rpymne ¢ UCHOJHEHHEM DPA3IUYHBIX COLMAIBHBIX POJIEH, MIAaHUPOBATh pabOTy TPYMIIbI, PALIMOHAIBHO
pacupenesnsaTh AESITEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBATHO OLICHUBATh BKJAJ KAXKJIOTO M3 YYACTHHKOB
IPYNIbI B pelIEHUE pacCMaTpUBaeMOM MpoOIeMbl;

[IposiBasATE MOTHBAIMIO K Oynylie npodeccuoHanbHON AESTENBHOCTU MO CIEHHAIBHOCTAM (PU3UKO-TEXHUYECKOTO
poQuIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koa- DJIEeKTPOHHbBIE
BO ugposbIe
Ne uudp
Tema ypoka akaje o0pa3oBaTesbHbIE
n/n Buarel gesiTe IbHOCTH
MHY. pecypchl
4acoB
Paznen 1. Hayunblii MeTO/1 HO3HAHUSA MPHUPO/bI
1.1. HayuHblii MeTO/X NO3HAHUS MPUPO/BI 6
VYyacTtue B JUCKYCCUU O POJIH bubnuorexa [JOK
1 Ouszuka — pyHgaMeHTaIbHas HayKa O IPUPOE 1 8 .
(busnueckoit Teopun B HOPMHUPOBAHUH https://m.edsoo.ru/ff0c32e2
NPEJCTaBICHUN O (PU3NYECKON KapTUHE
5 Hay4HbIil METOJI TO3HAHUS U METOIbI 1 MHPa, MECTe U3HIECKOH KapTHHEI Bu6auoreka [JOK
UCCIe0BaHMsT (DU3UUECKHUX SBIICHUIN MHpa B OOIIEM Psi/ly COBPEMEHHBIX https://m.edsoo.ru/ff0c32e2
€CTECTBEHHO-HAYUHBIX MPeJICTaBICHHUH
DKCIIepUMEHT U TeOpHs B MPoLiecce MO3HAHUS 3
o nipupoje. M3ydeHne moHsTHii bubmnoreka [IOK
3 npupoabl. Habmrogenue u S5KCepuMeHT B 1 5 _
(usuKe «TUIOTE3ay, «PU3NIECKHI 3aKOHY, https://m.edso0.ru/ff0c33e6
«(pusnueckas Teopus». PaccMorpenue
4 CrniocoObl n3MepeHus U3NYECKUX BETUUNH 1 IpaHull IPUMEHUMOCTH (PU3NUECKUX bubmorexa HOK
p . https://m.edsoo.ru/ff0c33e6
AG 3aK0HOB. CpaBHEHNE N3MEPEHUN
COJIFOTHAs ¥ OTHOCUTEbHAS TOTPELITHOCTH
5 B p 1 (GU3NYECKUX BETUYMH MPHU MTOMOIIH Bubmiorexa [TOK
U3MEepeHuH (PU3NUECKUX BEIUYHH https://m.edsoo.ru/ff0c32e2
aHaJIOTOBBIX U IU(POBBIX
U3MEPUTENBbHBIX MPUOOPOB, HAIPUME
MopenupoBanue B ¢pusuke. Poiab u mecto p PHOOPOB, HAlpMED
. IIPU U3MEPEHUU CUJIBI TOKA U
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM bubmuoreka [IOK
6 1 HaTPSDKSHUS B TIETIA TIOCTOSTHHOTO TOKA

HAY4YHOU KapTHHBI MUPA, B IPAKTUYECKOU
JeITeIbHOCTH JII0ICH

TIPH IIOMOIIM aHAJIOTOBBIX U IIU(PPOBBIX
W3MEPHUTEIBHBIX NPMOOpPOB.

https://m.edsoo.ru/ff0c33e6




OcBoeHue crioco00B OLEHKH
HorpemHocTei n3mepenuil. Ocsoenue
OCHOBHBIX TPUEMOB pabOTHI €
udpoBoii Tabopatopueit mo pusuke,
HampuMmep, Mpy U3MEPeHUH (PU3NIECKUX
BEJINYMH IPH OMOIIA KOMIBIOTEPHBIX
JIaTYNKOB

HTroro no pasneny 6
Pa3pen 2. Mexanuka
2.1. Kunematuka 10
Mexanunueckoe nBuxkeHue. CucreMa oTcyera. .
[IpoBeneHne KOCBEHHBIX U3MEPEHUN Bubmmoreka LIOK

7 OTHOCUTENBHOCTH MEXAHUYECKOTO IBUKEHUSI. 1 .

MT'HOBCHHOU CKOPOCTH M YCKOPCHHS https://m.edsoo.ru/ff0c3508
[Ipsimast m oOpaTHas 3aa9u MEXaHUKH

TeJa, B TOM YUCJIE YCKOPEHUS
Panuyc-BekTop MaTepuanbHO TOUKH, €T0 cBoGoHOTO aneHus. [IpoBenenye

8 MPOEKIMU Ha OCU KOOpAUHAT. TpaeKkTopus. 1 HCCITEIOBAHHS 3aBHCHMOCTEH MEXKITY bubnuorexa [JOK
[Tepememenue. Ckopocts. MIX nmpoekuuu Ha DU3HUECKIMH BeMUHAMH (ITyTH OT https://m.edsoo.ru/ff0c3508
OCH KOOpAIMHAT BPEMEHH MPU PaBHOYCKOPEHHOM
PaBHOMepHOG HpﬂMOJ‘IHHGﬁHOG JABWIKCHUC. JBHKCHUH, IIepHOoIa o6pa]_ueH1/1;1 Buborexa HOK

HUOJINOTEK

9 I'padmueckoe onrcanne paBHOMEPHOTO 1 KOHMYECKOTO MasiTHUKA OT ero https://m.edsoo.ru/ff0c3620
MPSIMOJMHEHHOTO JBUKCHUS MapaMeTpPOB) U OIBITOB IO MPOBEPKE T '

10 CrnoxeHue mepeMeneHuii U CKOPOCTEH. 1 MPEIOKEHHOH THUITOTE3bI IPH bubnmoreka [JOK
Pemrenue 3anau W3YYEHUHN PABHOYCKOPEHHOTO https://m.edsoo.ru/ff0c3620
HepasHoMepHOE IBIKEHKME. MIHOBEHHAS IPAMOJIMHEMHOTO NBHKCHIA, IBIKCHIA

11 ckopocTh. Yckopenue. [Ipsamonuneiinoe 1 Tena, GPOMEHHOTO TOPU3OHTANILHO, ngjﬁ;f;ig?lim 3726

AIm. ru
JIBIKEHHE C TIOCTOSHHBIM YCKOPEHHEM ABIDKCHUA TCJIA O OKPYXHOCTH €
o IIOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO.
I'paduueckoe onucanue NpsIMOIUHEHHOTO Y p bubnnoreka [JOK
12 1 Onpeienienue abCOMIOTHBIX U

ABUKCHUS C TOCTOAHHBIM YCKOPCHUCM

https://m.edsoo.ru/ff0c372e




CBoOosHOe naseHue. Y ckopeHre cBoOOOIHOTO
13 najeHust. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHU U UX rpaduku

JIBu>keHue Tena, OpoIIeHHOT0 MO YTIIOM K

14
TOPU30HTY
KpusosmHeliHoe aBuxkeHue. J[BUKEHUE 110
15 OKPY>KHOCTH. YTJIOBAas U JINHEHHAsI CKOPOCTb.
Ilepuon u yacrora. LleHTpocTpeMUTEIBHOE U
MIOJIHOE YCKOpEHUE
16 KonrtponsHas padora no reme "Kunemaruka"

OTHOCHUTEJIbHBIX MTOIPEIIHOCTEN
M3MEPEeHUH (PU3NYECKUX BEITMUYMH.
Onenka rpaHul NOIPEUIHOCTEN.
N3yuenue Mozienu CUCTEMBI OTCUETA,
CpPaBHEHUE IIyTEH, TPACKTOPUH,
CKOPOCTEH IBUKEHHS OJTHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAX OTCUETA.
AHanu3 pa3HbIX CIIOCOOOB
WCCIEA0BAHUS ABUKCHUM.
PaccmoTtpenue npenenbHOro nepexoaa
U U3MEPEHNE MTHOBEHHOM CKOPOCTH.
MopenupoBaHue mpeoOpa3oBaHuUs
NIBIDKEHHUHN C UCIIOJIb30BaHUEM
MEXaHU3MOB, U3yUEHHE
npeoOpa3oBaHus YIIIOBOH CKOPOCTH B
penykrope. AHallu3 HallpaBJICHUS
CKOPOCTH TP JABHKEHUU T10
OKpY>KHOCTH. Penienne pacu€THeix
3a/a4 C ABHO 3aJJaHHOM M HESIBHO
3aIaHHON (PU3UYECKON MOJIETIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn kuHematuku. Pemenue
KayeCTBEHHBIX 3a/1a, TPEOYIOIMINX
IIPUMEHEHUS] 3HAHUN 110 KHHEMATHUKE.
OOBsicHeHHE YCTPOICTBA U PUHIIUIIA
NEMCTBUS CIUJIOMETPA, LIETTHBIX,
LIECTepEHYATHIX U PEMEHHBIX IIepe/ay,
CKOpOCTHBIX JIU(PTOB. OOBICHEHNE
JNBUKEHUs CHapsAn0B. OnpeneneHue
YCJIOBUU MPUMEHUMOCTH MOJIEIICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada




(bu3HUeCKUX Tell U MPOIECCOB
(s1BNEHMI): MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBI)KEHUE,
cBOOOHOE TajicHHEe. Brimonnenue
y4eOHBIX 33JaHUI HA aHATN3
MEXaHWYECKHUX MPOIIECCOB (SBJICHUMN) C
MCIOJIb30BAaHUEM OCHOBHBIX MOJIOKEHUI
Y 3aKOHOB KHHEMATHKHU:
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO
JBUKEHHUS, POPMYITbI KHHEMATHUKU
PaBHOYCKOPEHHOTO JBIKEHHUS,
npeoOpazoBanus ['anumes st CKOpOCTH
u nepemenienud. Mcnonb3zosanue IT-
TEXHOJIOTH 1pu padboTe ¢
JIOTIOTHUTEIHHBIMU UCTOYHUKAMU
nH(OpMAIIUY TIO TEME, UX KPUTHUUYECKUN
aHaJIM3 ¥ OIIEHKA JJOCTOBEPHOCTHU

2.2. lunamMuka 10

[IepBeiif 3akon Hetorona. MHepumanbHbie

17 CUCTEMBI OTCYETA. [[pHHIIMI OTHOCUTENBHOCTH 1
lNanmnes. HennepuumanbHble CHCTEMBI OTCUETA

18 Cuna. PaBHO€eHCcTBYIOIIAs crila. Bropoii 1
3akoH Herotona. Macca

19 Bsaumoneiictsue ten. Tpetuii 3akoH HeroToHa 1

20 [IpuHnun cyneprio3unuu cuil. Pemenune 3amaqy 1

Ha NPUMCHCHHEC 3aKOHOB Hrrotona

IIpoBeneHne KOCBEHHBIX U3MEPEHUI
PaBHOJEHCTBYIOLIEH CUT U
Kod(ppurmenTa TpeHU CKOIBKCHHS.
[IpoBenenue uccneqoBaHus
3aBUCHUMOCTEN (U3NYECKUX BETUUUH
(cwt ynpyrocTs, BO3HUKAIOIIHNX B
MPY>KUHE U PE3UHOBOM 00pasIie, OT X
nedopMaIui) U OTBITOB IO TPOBEPKE
MPEeAJIOKEHHOM TUIIOTE3bI TPU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8




3akoH BCEMHUPHOI'O TAI'OTCHUA.

21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU Macchl

99 Cuna TSOKeCTH U yCKOpEHUE CBOOOIHOTO
naJIeHust
JIBrokeHre HeOEeCHBIX TeN U MX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KoCMMYecKasi CKopocTb. 3akoHbl Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUIbI CUI TPEHUS.

25 JIBU>KEHHE B KHUJIKOCTHU U ra3ze ¢ y4ETOM CHIIbI
COIIPOTHBIICHUS CPEJIb

26 Jasnenue. I'napocraTuueckoe 1aBIcHUE.

Cuna Apxumena

M3y4YeHUH JBWKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH, IBHKCHUS
CUCTEMBI CBSI3aHHBIX TeJ, AeQopMariiu
ten. OnpenencHne aOCOMOTHRIX U
OTHOCHUTEIBHBIX MMOTPEIIHOCTEHN
M3MEPEHUH (PU3HYECKUX BEIMYHH.
O1ieHKa rpaHuil MOrPerTHOCTEN.
HccnenoBanue IBMKEHHUS CUCTEMBI TEII,
CBSA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 070K, TBUKEHHS OpyCcKa 1o
HaKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KOX(QPHUIIMEHTOM TPEHHUSI, ABIKESHUS
rpy3a Ha Baly ¢ TpeareM. HaOmonenue
JBIKEHUS TET B UHEPITUAIBHBIX U
HEUHEpUHUAIbHBIX CUCTEMAaxX OTCUETA,
HaIrpuMep, Ka4eHus AByX LHUIUHIPOB
WJIY IIapOB Pa3HOM MacCChI C
OJINHAKOBBIM YCKOPEHUEM
OTHOCHTEIIBHO HEMHEPIUAIBHON
cucreMsl orcuéra. M3ydyenue
[IEHTPOOEIKHBIX MEXaHNU3MOB.
CpaBHEHHE CHII TPEHUS TTOKOS, KaueHHUs
M CKOJIbKCHUSL.

Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO
3aJaHHOM U HESBHO 3aJJaHHOM
¢bu3nveckoil MoseNbIo ¢
HCIIOJL30BaHMEM OCHOBHBIX 3aKOHOB U
(hopMys KHHEMATHKU U JUHAMUKH.
Pemenne kauecTBEHHBIX 3a/a4,
TPeOYIOMUX MTPUMEHEHHUS 3HAHUH 110

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3e18

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3f76




2.3. Cratuka TBEPAOro Teja

KHHEeMaTuke u quHamuke. OObscHeHue
YCTPOMCTBA U MPUHIMIIA JCHCTBUSA
noAMUITHUKOB. OOBSICHEHHE TBUKCHISI
HCKYCCTBEHHBIX CITYTHHKOB.
OrnpezenieHne ycIoBHM MPUMEHHUMOCTH
Mojeneil pU3nYecKuX Tel U MPOLECCOB
(sIBJIEHUIA): MHEpLMATIbHAS CHUCTEMA
oTcuéTa, MaTepuagbHas TOUKa,
abcoMoTHO yrpyras aegopmarius.
Brinonnenue y4eOHbIX 3aaHUil Ha
aHaJIN3 MEXaHUYECKUX MTPOLIECCOB
(sIBIEHUI) C UCIIOJIB30BAHUEM
OCHOBHBIX TIOJIOKEHHUI U 3aKOHOB
JTMHAMUKH: TP 3aKoHa HproTOHA,
MIPUHLUIT OTHOCUTENBHOCTH [ anuies,
3aKOH BCEMUpPHOTO TAroTeHus. Pabora B
rpynmnax npu o0CyXJIeHUU BOTIPOCOB
MEXIIPEAMETHOTO XapaKTepa

AbcomoTHo TBepaoe Teno. [locTynaTenbHoe u

27 BpalareabHOe ABMKCHHUE TBEPIOTO Tella

)8 MOMEHT CHJIBl OTHOCUTENHHO OCH BpPAIICHHUS.
[Tireuo cubl
CrnoxeHue CHJI, IPUIOKEHHBIX K TBEPIOMY

29 teny. LlenTp TshkecTn Tena. Y cloBus
paBHOBECHSI TBEpAOTO Tena. Bubl paBHOBECHS

30 Pemenue 3amau

31 KonrtponsHas padora no teme "InHamuka.

Crartuka TBEpnoro tena'

[IpoBeneHue uccie10BaHus YCIOBUI
paBHOBECHS TBEPIOTO TeNa, UMEIOLIETO
OCh BPAILICHUS; KOHCTPYUPOBAHUE
KPOHIITENHOB M pacy€T CUJI YIPYTOCTH;
M3y4eHUe yCTOMYMBOCTH TBEPAOIO TENA,
MMEIOIIETO TUIOIIAAb ONOphl. Pemenne
pac4y€THBIX 3a]1a4 C SIBHO 3aJaHHOU U
HESIBHO 3aJJaHHOM (hr3nyecKoi
MOZEJIBIO C UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (OpMyII CTaTUKU. Pemenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6




2.4. 3aKOHBI COXpaHEHHUS] B MeXaHUKe

NMnynsc MmaTeprabHON TOYKH, CUCTEMBI
MaTepHuaibHbIX TOYeK. LIeHTp Macc cucrteMsl
MaTepuaibHBIX TOUeK. Teopema 0 JBUKEHUU
LIEHTpa Macc

32

10

I/IMHy.]'[I)C CUJIBI 1 U'BMCHCHHUEC UMITYJIbCaA TEJIa.
33 3aKoH COXpaHEeHHUsI UMITylbca. PeakTnBHOE
JBIKCHUE

MoMEHT uMITyJIbca MAaTEPUATTEHON TOYKH.
34 [IpencraBnenue o COXpaHEHMH MOMEHTA
VMITYJIbCA B IEHTPAIBHBIX MOJAX

35 Pemenue 3amau

Pabota cusibl Ha MaJoM U Ha KOHEYHOM
36 nepemenieHun. I'paguueckoe npeacraBieHne
paboThI CHiIbl. MOIIHOCTH CHITBI

KaueCTBEHHBIX 3ajay, TPEOYIOLINX
MIPUMEHEHHUSI 3HAaHUM 10 CTAaTHUKE.
OOBbsicCHEeHHE yCTPOWCTBA U IPUHIIUIIOB
JIEUCTBUSA KPOHIITENHA, CTPOUTEIBLHOIO
KpaHa, peIeTyaTbiX KOHCTPYKLIHM.
Onpenenenue ycaoBUM NPUMEHUMOCTH
Moenei PU3nYecKux Temi: abCOIOTHO
TBEpAOE Teno. BrimonHenne yueOHbIX
3a/IaHMI Ha aHAJIM3 MEXAHUYECKUX
MPOIIECCOB (SIBJICHUI) C
HCII0JIb30BAHUEM OCHOBHBIX IOJIOKEHUI
1 3aKOHOB CTAaTUKH: YCIIOBUS
paBHOBECHS TBEPAOTO TElIa

[IpoBenenne KOCBEHHBIX U3MEPEHUIN
HMITYJIbCA TeJIa, KHHETUYECKOU U
MOTEHIIMAIBLHON SHEPIUU Tea,
MOIIHOCTH CHJIBL; IIPOBEICHUE OIBITOB
I10 TIPOBEPKE MPEUI0KEHHON THIIOTE3bI
IIPY U3YYEHUU PAaBHOYCKOPEHHOI'O
MPSMOJIMHENHOTO IBMXKEHUS U
B3auMozeicTBus Ten. OnpeneneHue
aOCOJTIOTHBIX M OTHOCUTEHHBIX
MOTPEIIHOCTEN N3MEepEeHU PU3NIECKIX
BennuuH. OneHKa rpaHuil
norpemHocTel. [IpoBenenue
SKCIIEPUMEHTA IO CPABHEHUIO
W3MEHEHUS UMITYJIbCca Tella ¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502




37

38

39

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KNHETUYECKOW SHEPTruu
MaTepuaabHON TOYKH

[ToTeHunanbHble U HEMOTEHIMAIBHBIE CUJIBL.
[TorenmmansHas sHeprus. Bropas
KOCMHUYecKasi CKOPOCTh

Tpetbst kocmuueckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHIUATbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEpruM CUCTEMBI Tell. 3aKOH
COXpaHEHMs MEXaHUYECKOM SHeprun

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepnyiuu s UeaibHOM
KHUJKOCTU

41

Kontponbras padota mo teme "3akoHbI
COXpaHEHUs B MEXaHUKe"

UMILYJIbCOM CUJIbI, U3MEHEHHUS
MOTEHINAJILHON HEPTUH MPY>KUHBI C
paboToii cuibl TpeHus. MccrnenoBanme
COXPAaHEHHUS UMITYJIbCA IIPU YIIPYTOM
B3aUMO/JICHICTBUH, COXPAHEHUS 3HEPTUU
pu cBoOoIHOM nasieHuu. Onpeaenenue
paloThI CUJIBI TPEHUSI ITPU JBHXKEHUU
TeJla 110 HAKJIOHHOH MJIOCKOCTH.
HaOmronenue u o0ObsicHEHHE
PEaKTUBHOTO JIBUXKeHUs. Pemenue
pacuéTHBIX 3a7a4 C SIBHO 3a/1aHHOM U
HESIBHO 33JJaHHON (PU3UUYECKOM
MO/JIEJIBIO C UCIIOIb30BAHUEM OCHOBHBIX
3aKOHOB U (OpMYJT MEXaHUKHU. Perienue
KayeCTBEHHBIX 3a/1a4, TPEOYIOIINX
MIPUMEHEHMsI 3HaHUH 110 MEXaHUKe.
OOBbsicHeHHE TPUHIUIIOB 1eHCTBUS
BOJOMETA, KONEPA, IPYKUHHOTO
nucroJiera, rupockona. O0bsCHEHHE
JIBYDKEHUS pakeT, GUTYPHOTO KaTaHUs
Ha KOHbKax. OmnpeneneHue yciaoBui
MPUMEHUMOCTH MoJiesiel (U3NYECKUuX
TEJI ¥ POLIECCOB (SIBJICHUI): aOCOTIOTHO
yIIpyroe 1 abCONIOTHO HEYIIPYroe
CTOJIKHOBEHUs. BhInonHeHne yueOHbIX
3aJJaHU Ha aHAJIN3 MEXaHUYECKUX
MPOIIECCOB (SIBJICHUI) C
UCIOJIb30BAHNEM 3aKOHOB COXPAHEHUS B
MEXaHUKe: 3aKOHbI COXPaHEHUs
UMIIyJIbCa U MEXaHUYECKON HEPrud,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a




CBSI3b paOOTHI CUJIBI C H3MEHEHUEM
MEXaHUYECKOM SHEPTHHU Tema.
Hcnons3zosanue IT-TexHonoruii npu
paboTe ¢ JOMOTHUTETLHBIMU
MCTOYHUKAMU MHPOPMALIUH 110 TEME, UX
KPUTHUYECKHI aHaJIN3 U OLlEHKa
JIOCTOBEPHOCTH

Hroro no pasneny 35
Paznen 3. MosekyasipHasi pu3uKa 1 TePMOAUHAMHUKA
3.1. OcHOBBI MOJIEKYJISAPHOKUHETHYECKOI Teopun 15
Pa3BuTHe npeacraBaeHuil 0 IpUPO/IE TETLIOTHI. [IpoBenenue n3mMepeHuii mapameTpoB BuG 1OK
. noIMoTeKa
42 Ocnosuble nonoxenuss MKT. Tuddysus. 1 rasa, IpoBeJICHHE UCCIICIOBAaHUI
i https://m.edsoo.ru/ffOc4dc2
BpoyHoBckoe nBmxeHne 3aBUCHUMOCTEH (PU3NYECKUX BETUYMH U
Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPABIX OIIBITOB ITO TIPOBEPKE MPEUIOKCHHON Bu6 10K
. nonmoTexa
43 Ten. XapakTep IBHXKEHHS U B3aUMOJICHCTBUS 1 TUITIOTE3bI IIPH MU3YICHUH YCTAaHOBJICHUA hitos://m.edsoo.ru/ffocddc?
YacTHI] BEIIeCTBa TEIJIOBOT'0 PAaBHOBECHUS U NU30IIPOLIECCOB HELH. :
Macca i pa3Mephi MOITEKYT (ATOMOB). B razax. Omnpeenenrue abCOMOTHBIX U
44 KomnuectBo Bemectna. IlocTosnnas 1 OTHOCHTCJIBHBIX TMOTPCHIHOCTCH
ABOrapo M3MEPEHUHN (PU3NUECKUX BEIUYHNH.
OueHka rpaHull NOTPETHOCTEMH.
Temneparypa. TemioBoe paBHoBecue. [Ikana
45 1 OKcrnepuMeHTalIbHAs TPOBEPKa
Henscus
YpaBHEHUSI COCTOSIHUS UACAIBHOTO ra3a.
46 Pemenue 3amau 1 ..
N3yuenue Mopeneii: NIBMKEHUS YaCTHUII
47 VeanbHELi ra3. [a30BbIe 3KOHEL 1 BEIIECTBA, OPOYHOBCKOI'O JIBUKEHHUSI. EtI:@-I/I;IOTe;a HO/I;:O .
onsITa llITepHa, KpucTaUIMYECKUX PS./7M.€eds00.IU/TTLCATde
48 ypaBHeHI/Ie MeHneneeBa-KnaHeﬁpOHa. 1 peIHéTOK. Penienune paC'-IéTHBIX 3a7a4 C bubnnoreka HOK
Pemenue 3agau SIBHO 33IaHHOW W HESBHO 33JJaHHOU https://m.edsoo.ru/ff0c4fde
49 AOcoimoTHas TemriepaTypa. 3akoH JlaapToHa 1 (bu3nuecKoil MOJEINbIOo ¢




I/I3OHpOHCCCBI B HACaJIbHOM rase€ C

50 1
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'padmueckoe mpencraBiaeHe U30MPOLIECCOB: 1
U30TepMa, U30X0pa, n306apa

52 OcnHoBHoe ypaBHeHne MKT 1

53 Pemenue 3amaq 1
CBs13b a0COMIOTHON TeMIepaTyphbl

54 TEPMOJMHAMHYECKON CUCTEMBI CO CpeaHEN 1
KMHETUYECKOM HEprueH MoCTynaTeIbHOro
TEIUIOBOTO JABIMIKEHUS €€ YacTHII

55 O0600611eHre U cucTeMaTU3alus 3HaHu#| 110 1
teme "OcHoBbl MKT"

56 KonrtponsHas padora no teme "OcHoBsl MKT" 1

3.2. Tepmoaunamuka. TenjioBble MAIIMHBI 20

HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMysT MOJIEKYIISIPHOHN (PU3HUKH.
Perrenue kauecTBEeHHBIX 3a]1a4,
TpeOYIOIIMX TPUMEHEHUs 3HAHUH TI0
MOJIEKYJISIpHOH pusnke. OObSICHEHUE
YCTPOMCTBA U MPUHIIUIIA CHCTBUSA
TepMomeTpa, 6apomerpa. OObsiICHEHHE
MOJIyYEHUs1 HAHOMATEPHUAJIOB.
OrnpezenieHne ycioOBH NPUMEHUMOCTH
Mojeneil PU3nYecKuX Tel U MPOIECCOB
(ssBIeHUI): MozIeNel Ta3a, )KUAKOCTH U
TBEPIOTO (KPUCTALTUYECKOT0) Tea,
WJICAIBHOTO Ta3a. BeinosiHeHUE
Y4eOHBIX 3aJJaHU{ HA aHAITN3 TETJIOBBIX
MIPOLIECCOB (SIBIIEHUIN) ¢
HCII0JIb30BAHUEM OCHOBHBIX MOJIOKEHUN
MKT 1 3aKOHOB MOJIEKYJISIPHON
¢usuku. CBs3b JaBICHUS UEATBHOTO
rasza co CcpeHel KHHETUYECKON
SHEPTHUEH TETUIOBOTO JABUKEHUS U
KOHIICHTPAIIUEH €r0 MOJIEKYJI, CBSI3b
TeMIEpaTyphl BEIIECTBA CO CPEAHEN
KUHETUYECKON dHEPrUeH TEILIOBOTO
JBUKEHUS €T0 YaCTHLl, CBA3b JaBICHUS
UJICATBHOTO Ta3a C KOHIEHTpaIuei
MOJIEKYJI U €r0 TeMIIepaTypoi,
ypaBHeHue MenaeneeBa—Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e




57

TepMonnHaMuyeckas cucrema. 3ajaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Buemnne 1 BHyTpeHHUE TapaMETPBI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAQ4YCHMs BEIIMYHH, OIIUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

58

59

60

Hynesoe Hauano TepMOAMHAMUKH.
Camornpou3sBosibHas penakcaius T[] cuctemsr
K TEILUIOBOMY PAaBHOBECHIO

Mogenp uieanbHOro ra3a B TepMOAMHAMUKE.
YcnoBus NpUMEHUMOCTH 3TOM MOZJEIN
VYpaBuenne MeHneneena-Kiamnelipona u
BBIpQ)XEHUE JUIs BHYTPEHHEN SHEPTUuu

61

BeIpaxxenue i1 BHyTpEeHHEN YHEPTUH
OJTHOATOMHOTO HJICAJIbHOTO Ta3a.
KBa3zucrarnueckue u HeCTaTHYECKUE
IIPOLIECCHI

62

63

64

65

DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
Brruncnenue paboTsl 1o rpaguky mnpoiiecca Ha
pV-auarpamme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBepIIeHUs paboThI

KOHBGKI_II/ISI, TCILIOIIPOBOAHOCTD, U3JIYUCHUC

KonnuectBo Tennotel. TenmnoéMkocTs Tena.
VY nenbHas U MOJIIpHas TEIIIOEMKOCTH
BEILECTBA. Y Ie/IbHAs TEII0TA CrOPAHUs
TOIUIMBA

N3MepeHue yienbHOU TeII0EMKOCTH
Pa3HbIX BEUIECTB, UX CPABHEHHUE,
MPOBEICHUE UCCIENOBAHMI
3aBUCHMOCTEH (PU3NIECKUX BETUYHH U
OTIBITOB IO IIPOBEPKE MPEI0KEHHON
TUIIOTE3bI PU U3YYEHUU TTPOLIECCOB
TETI000MEHa 1 aAnadaTHOTO MpoIecca.
Omnpenenenre abCOMIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEHN
M3MepeHuil PU3NYECKUX BEITHUKH.
O1nieHKa rpaHuil MOTrPeITHOCTEN.
N3yueHne B3auMOCBS3U SJHEPTUU
MEXKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEeMITepaTypbl KUTICHHS KUJIKOCTEH.
N3yueHne TennoBbIX ABUTATENIEH C
HCIIO0Ib30BAHUEM KOMIIBIOTEPHBIX
Mozenen. McecnenoBanue pasHbIX
Croco00B U3MEHEHHUS BHYTpEHHEH
sHepruu. Pemienne pacu€THbIX 3a/1a4 C
SIBHO 3aIaHHOM Y HESIBHO 33/IaHHOM
(hbU3UIECKOI MOJIETTBIO C
WCIIOIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopmyn MOJIEKYIIPHON (PUBHKHU U
TepMOJUHAMUKU. Pemenue
KaueCTBEHHBIX 3a/a4, TPEOYIONTNX
MIPUMEHEHHUSI 3HAaHUH 110 MOJIEKYJISIPHON
¢usuke u repmoguHamuke. OObsICHEHHE
YCTPOMCTBA U MPUHIUIIA JECHCTBUSA
XOJIOAWJIBHUKA, KOHAUIIMOHEPA,
JN3eIHHOr0 U KapOIopaTOpHOTO

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36




Pacuér konudecTBa TEIIOTHI Ipu

66 1
TerJIonepeaye

67 [TonsiTue 06 amnabaTHOM mporecce. [lepBrrii 1
3aKOH TEPMOIUHAMUKHI

68 KonmdgecTBo TermioTsl u paboTa Kak Mephl 1
W3MEHEHUS BHYTpeHHeN sHeprun T/I cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIST

69 PaBHOBECHBIX M HEPABHOBECHBIX IIPOLIECCOB. 1
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB

70 [Tpunnumne! gecTBus TerioBbix MariH. KIT] 1

71 MakcumansHoe 3nauenue KII. [ukin Kapuo 1

12 Pemenue 3amau 1
DKOJIOTHYECKHE aCIIEKTHI UCIIOJIb30BaAHUSI

73 TeTUIOBBIX JBUTaTenell. TernnoBoe 3arps3HeHne 1
OKpY’Karolllen cpeibl

74 Pemnrenue 3anau 1

75 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 110 1
teme "Tepmoaunamuka. TemioBbie MamvHb"

76 Kontponbras paboTa mo teme 1
"TepmonnHamuka. TenmnoBele MalIuHbI"

3.3. ArperaTHble cOCTOSIHUA BenecTBa. Ma3oBble 14

nepexoabl

JIBUTATEJICH, TApOBOM TYpOMHBI.
OOBsicHEeHHE TIOTYYEHUSI CBEPXHU3KUX
TEMIEPATYP, YTUIU3ALUHN «TEIIOBBIX)»
OTXOJI0B C UCIIOJIb30BAHUEM TEILIOBOTO
Hacoca, yTUIH3alud OM00PraHUYeCcKOro
TOILIMBA JJI BEIPAOOTKH «TEIIOBOM U
3JEKTPO3HEpPruu. BeinonHenue
y4eOHBIX 3aJaHMii Ha aHAIIU3 TETIOBBIX
MPOIIECCOB (SIBJICHUI) C
WCII0JIb30BAHUEM OCHOBHBIX IOJIOKEHUN
MKT 1 3aKOHOB MOJIEKYJISIPHOH (pr3HKH
1 TEPMOJAMHAMUKH: TIEPBBIA 3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPAHEHUS
SHEPIHH B TEIUIOBBIX IPOIIECCaX.
Hcnonws3zoBanue IT-TexHomoruii npu
paboTe ¢ 1OTOIHUTEEHBIMU
HMCTOYHUKAMU WH(OPMALIUU TIO TEME, UX
KPUTUYECKUI aHAJIU3 U OLIEHKA
JIOCTOBEPHOCTU. AHAJIN3 U OLICHKA
IIOCJIEICTBUM MCIIOJIb30BAHUS TEIIOBBIX
JIBUTATEJEN U TEIUIOBOTO 3arPsI3HEHMS
OKpY>KaroIlen cpeibl ¢ MO3UIUN
HKOJIOTUYECKOM Oe3011acHOCTH;
MIPEICTABICHUH O palliOHAIEHOM
MIPUPOJIOTIONB30BaHMH (B IpolLecce
IMOJTOTOBKH COOOIICHUM, BBIITOJHEHHUI
IPYMIOBBIX TPOEKTOB)

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6230

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6938




7

78

ITapooGpa3zoBaHue U KOHAECHCALIMSL.
Hcnapenue u kunenue. Y 1eiapHas TEIIOTa
napoodpa3zoBaHus

HacplmeHnHble 1 HEHACHIIIEHHBIE N1aPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUs HACBIILEHHOTO I1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBILIEHHOT O Mapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
KHUJKOCTU

79

80

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTH

Pemenue 3agau

81

82

83

Tsépnoe teno. Kpucraminueckue u amopgpHsie
Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB
[InaBneHne u KpucTauM3anys. Y JejbHas
TeruioTa riasieHus. Cyonumanus
Hedopmarnuu TBEpAOTO Tena. PacTsokeHue u
ckarue. Casur. Monyins FOHra. IIpenen
yIpyrux aedopmariuii

84

TemnmoBoe pacMpeHue KUIKOCTEN U TBEPIBIX
Tel. AHTApMOHHU3M TETUIOBBIX KOJIeOaHUN
YaCTHII BEIIECTBA

85

86

[IpeoOpa3oBanue sHEPrUn B Pa3zoBbIX
nepexoax

YpaBHEHHE TEIIOBOTO OamaHca

87

Pemenue 3agau

HaGumoieHne CBOMCTB HACKIIIEHHBIX
napoB, MabIX Aedopmaruii,
MPOBEACHUE KOCBEHHBIX U3MEPEHUN
yIIeJIbHON TEIUIOTHI TIaBJICHUS JIbJIA,
a0COIOTHON BIQKHOCTH BO3]yXa,

ko3 urmeHTa moBEpXHOCTHOTO
HaTsokeHus1, Moayns Onra. M3ydenue
3aKOHOMEPHOCTEN UCIIApEHUs U
KHUIICHHS KUJAKOCTEH, B TOM YHCIIE
KHUIICHUS TP TIOHM)KCHHOM JIaBJICHUH,
HarpeBaHus U IJIaBJICHUS
KPUCTAIJTINYECKOTO BEUIECTBA,
KaMWUSIPHBIX SIBICHHUM, CMauUBaHHUS.
[IpoBeneHue OMBITOB C MBIIILHBIMU
miéHkamu. McenenoBanue Mmoaenu
HEHBbIOTOHOBCKOM XHIKOCTH. Pemienne
pacy€THBIX 3a]1a4 C SIBHO 3aJaHHOU U
HESIBHO 3aJJaHHOM (PU3nUeCcKOn
MOJIEJIBIO C UCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB ¥ ()OPMYIT MOJIEKYIISIPHOM
(bu3MKY 1 TepMOJUHAMUKH. Pemienue
KaueCTBEHHBIX 3a/a4, TPEOYIOLTNX
MIPUMEHEHUS 3HAHU TT0 MOJICKYJISIPHOM
¢usuke u TepmoguHamuke. OObsICHEHHE
OCHOBHBIX TIPUHIIUIIOB CTPOCHUS
KHUJKUX KPUCTAIIIOB, ITOJTYICHUS
COBPEMEHHBIX MaTEPHAIIOB.
Onpenenenue ycaoBUM NPUMEHUMOCTH
MoJienel PU3NIECKUX TEJl U MPOLIECCOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c65f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6820




HOBCpXHOCTHOC HaTs>KEHUC. KaHI/IJ'IJ'IﬂpHBIC

(sBneHUI): MoeNel Ta3a, )KUIAKOCTH U

88 siBieHus. J{aBlieHne 1moj; HICKPUBIEHHOMN 1 TBEPIOTO (KPUCTALTUYECKOT0) Tea,
MOBEPXHOCTHIO KujakocTh. opmyna Jlannaca WJICAIBHOTO Ta3a. BeinoyiHeHue
O0600611eHre U cucTeMaTu3alus 3HaHu# 10 y4eOHBIX 3a/[aHNI Ha aHAIIN3 TCIUIOBBIX
89 TeMe "ArperaTHbIe COCTOSHUS BEIIECTBA. 1 TIPOLIECCOB (SIBIICHHUIT) C bubmorexa LHOK
dazoBbIe mepexos” HCIOJIb30BAaHUEM OCHOBHBIX OJIOKEHUI https://m.eds00.1u/ff0c6708
MKT u 3ak0HOB MOJEKYISAPHOU (DU3UKU
Y TEPMOJAMHAMUKH: CBSI3b JABJICHUS
UJealIbHOTO Ta3a ¢ KOHIEHTpaIuen
MOJIEKYJ U €r0 TEMIIepaTypoii,
90 KontponbHas padota nmo teme "ArperaTHbie 1 ypaHenne MenneneeBa—Kunaneipona,
cocrosiHus BenlectBa. @a3zoBbie nepexoas” TePBBIN 3aKOH TepMOAMHAMUKH. PaboTa
B Ipynnax npu o0CyXJI€HUU BOIIPOCOB
MEXIPEIMETHOTO XapaKkTepa
(nammpumep, 1o Teme «TermnooOMeH B
KUBOU MPUPOIEH)
HTroro no pazneny 49
Pasnen 4. daekrpoamHaMmnka
4.1. DaexkTpuyeckoe 1moJie 24
OJeKTpU3aIuUs Tell U €€ NPOSBICHHUS. I[TpoBesieHre KOCBEHHBIX H3MEPEHUH U
o1 Onexrpuueckuii 3apsa. JlBa Buaa 1 OIIBITOB TI0 TIPOBEPKE IIPEIUIOKEHHOI bubmuoreka [IOK
IIEKTPUUECKUX 3apsaaoB. [I[poBoaHMKH, IUIIOTE3bI IPH H3YUeHHH https://m.edsoo.ru/ffOc6bcc
AUSJICKTPHUKH U HOIYIIPOBOJHHKH B3aMMOJICUCTBHUS 3apPsHKEHHBIX TeEll,
92 DneMeHTapHBIN 2NEKTPUYECKU 3apsia. 3aKoH 1 3apsijia KOHJIEHCaTopa, bubnmoreka [JOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia MOCIIEAOBATEIILHOTO COCANHEHMUS https://m.edsoo.ru/ffOc6bcc
93 B3aunmoneiictBue 3apsanoB. ToueuHbie 3apsibl. 1 KOHJIeHCcaTopoB. Onpenenenue bu6mmorexa [IOK
3axoH Kynona abCOIIFOTHBIX U OTHOCUTEIBHBIX https://m.edsoo.ru/ffOc6ced
94 Pelnenue 3a1au 1 MOTPEUTHOCTEH M3MEpeHUH (HU3MIECKUX




DnekTpuyeckoe noje. Ero neiictBue Ha

% AJIEKTPHUYECKHUE 3apsi bl
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.

96 [TpoOupIii 3apsn. JInHUM HANPSHKEHHOCTH
aneKkTpudeckoro nosst. OqHOpoIHOE
ANEKTPUYECKOE T0JIe

97 [ToTeHIaTBPHOCTH YIEKTPOCTATHYECKOTO
noJi. Pa3HOCTh MOTEHIMATIOB U HAMPsKEHUE
[TorennmansHast SHEPTrUs 3apsiia B

98 ANEKTPOCTATHUYECKOM 1oJie. [ToTeHmman
AJIEKTPOCTATUYECKOTO TTOJIS

99 CBs13b HANPSHKEHHOCTHU TOJISL M PAa3HOCTH
MOTEHINAJIOB IS JIEKTPOCTATHIECKOTO TOJIS

100 [TpuHIMT Cynepno3uLuy 3TEKTPUIECKUX
noJjen

101 Pemenue 3amau

102 ITone Toueunoro 3apsaa. Iloxe paBHOMEpHO
3apsHKEHHON cdepsl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mapa. [loxe paBHOMEpPHO 3apsKEHHOM
0ECKOHEUHOM! TIOCKOCTH

104 [TpoBOTHUKH B 3JIEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B

105 JIM3IEKTPUKHU U MTOTYIIPOBOIHUKHU B
AJIEKTPOCTATUYECKOM I10JIe
Konpaencarop. 21eKTpoEMKOCTh

106 KOH/IeHCaTopa. DIEKTPOEMKOCTh TIIOCKOTO

KOHACHCATOpa

Benu4uH. OneHka rpaHurg
norpeurHocteid. HaGmonenue
IIPEBPALEHUS SHEPTUHU 3apPSHKEHHOTO
KOHJIEHCATOPa B SHEPTHUIO U3ITyUEHUS
CBETOAMO/1a, UCCIIEIOBAHNE pa3psia
KOHJICHCATOPa 4epe3 PE3UCTOP.
N3ydenue 3aBUCUMOCTH
NEKTPOEMKOCTH IIJIOCKOTO
KOHJICHCATOPa OT ILIOLIAAH IIJIACTHH,
paccTOsHUSA MEXy HUMH U
JUAIIEKTPUYECKON MPOHUIIAEMOCTH.
N3yuenne kapTuH TUHUN
HaNpsLKEHHOCTH AJIEKTPUYECKOTO OIS
TOUEYHOTI'0 3apsiaa, pABHOMEPHO
3apsHKEHHON cdepbl, paBHOMEPHO
3apspKEHHOT0 1o 00BbEMY 11apa,
PaBHOMEPHO 3apsKEHHOM OECKOHEUHOM
IJIOCKOCTH M SKBUIOTEHIUAJIBHBIX
IIOBEpXHOCTEN. Permenne pacu€THBIX
3a/a4 C IBHO 3aJJaHHOM M HESIBHO
3aIaHHON (PU3UIECKON MOJIETIBIO C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopmy anekTpocTaTuky. Pemenue
KayeCTBEHHBIX 3a]1a4, TPEOYIOIHUX
MIPUMEHEHUS] 3HAHUMN 110
anekTpoctatuke. OObsiICHEHNE
YCTPOMCTBA M IPUHIIUTIA IEVUCTBUS
JNEKTPOCKOIIA, IEKTPOMETPA,
KOHJICHCATOPOB, TeHepaTtopa Ban ne

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bubnmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bubmuorexa [JOK
https://m.edsoo.ru/ffOcébcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126




107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 1 I'paada. O6wscHEHHE paOOTHI
[TocnenoBarenbHOE COETMHEHNE JICKTPOCTATHYCCKON 3aIHUTBL,
108 KOH/ICHCATOPOB 1 3a3eMJICHHS JIEKTPOIIPUOOPOB.
Onpenenenue ycaoBUil IPUMEHUMOCTH Bu6miorexa [[OK
109 DHeprust 3apsHKEeHHOTO KOHIEHCATopa 1 MofIenei (PM3MIECKUX TeN: TOUeuHbIi httos://m.edsoo.ru/ff0c72c0
110 Permenne 3a1a1 1 3apsil, OAHOPOHOE NEKTPUUYECKOE
» noJie. Beinonnenue yueOHbIX 3a1aHUN
111 JBIKCIHE 3ApSDKCHHOM TaCTHLE! B 1 Ha aHaJIU3 3JIEKTPUUYECKUX IIPOLECCOB
OJTHOPO/IHOM DJIEKTPHUYECKOM T0JIe (ABTeHHH) ¢ HCIIOTb30BAHHEM
11z Pewenne 3ana4 1 OCHOBHBIX TOJIO’KEHUH U 3aKOHOB
113 O0600611eHre U cucTeMaTU3alus 3HaHu#| 110 1 3JEKTPOANHAMUKI: 3aKOH COXPAHCHHUS
TeMe "DJIeKTprIecKoe mone" 3JIEKTPUYECKOrO 3apsaa, 3akoH KyioHa,
MIOTEHIIUATILHOCTD
ANEKTPOCTATUYECKOTO MOJISI, IPUHIIHUI
CYINEPHO3ULINH IEKTPUUECKUX TTOJIEH.
114 Kontponbhas paboTa mo teme 1 Hcnonb3oBanue IT-rexHomorui npu
"OnexTpuueckoe noiue" paboTe ¢ 1OTOIHUTEbHBIMU
HCTOYHHUKAMHU MHPOPMALIUH 110 TEME, UX
KPUTHYECKUI aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH
4.2. TIoCTOSTHHBIH JIEKTPUYECKHil TOK 24
Cuna toxka. IlocTostHHBIN TOK. Y CnOBHA [IpoBe/eHHe IPSIMBIX H3MEPEHHIT CHITBI
115 CYILIECTBOBAHUS TOCTOSIHHOTO 3JIEKTPUYECKOTO 1 TOKA M HAIPSDKCHHS, KOCBEHHBIX
TOKa U3MEPEeHUH yAeIbHOr0 CONPOTUBIICHHUS,
116 Hcrounnkn Toka. Hampsoxenue u 3/1C 1 O/IC 1 BHyTpEHHET0 CONTPOTUBIICHUS
117 3akoH OMa Uil yJacTKa LEenH. DIEKTPUIECKOoe 1 HMCTOYHHKA TOKA, IIPOBE/IEHNE

COIIPOTUBJICHHUC

HUCCIIEIOBAHNN 3aBUCUMOCTEN




3aBHCHUMOCTh COIIPOTUBJICHHUA OAHOPOJHOI'O

118 MPOBOJHUKA OT €0 JJIMHBI U TJIOIIA N 1
MOTICPEYHOTO CEUCHUS

119 VY aenbHOE CONPOTUBIICHHE BEIIECTBRA. 1
Pemrenue 3amau

120 [TocnenoBarenpHOE, TAPATUICTBLHOE, 1
CMEIIIaHHOE COSTMHCHUE TTPOBOTHUKOB

121 Pacu€r pa3BeTBIEHHBIX AIEKTPUUECKUX LETEH. 1
[TpaBuna Kupxroda

122 Pewenue 3amau 1

123 Pabora anekrpudeckoro Toka. 3akoH J oy 1
—JIenna

124 Pemenue 3amau 1

125 MoIIHOCTB IEKTPUUIECKOro ToKa. TertoBast 1
MOIIIHOCTb, BBIJIETIsieMasi Ha pe3UCTOpe

126 Pemenwue 3amau 1

127 O/1C u BHyTpEHHEE CONPOTUBIIEHNE 1
HMCTOYHHUKA TOKA

128 3axon OMa 11 TOJIHOM (3aMKHYTOM) 1
AJIEKTPUYECKON e

129 Pemenue 3amau 1

130 MOoOIIHOCTE UCTOYHHKA TOKA 1

131 Kopotkoe 3aMbikanne 1

132 Konznencarop B 1ienu nocTOSIHHOTO TOKa 1

133 Perienne 3amau 1

134 Pemenue 3anau no teme "IlocTostHHBIM 1

AIEKTPUUYECKUNA TOK"

(U3MYECKUX BEJIMYHMH U OTBITOB 110
IIPOBEPKE MPEI0KEHHON TMIIOTE3bI IPU
M3y4YEHUU LENEH ITOCTOSIHHOTO TOKA.
Onpenenenre abCOMIOTHBIX U
OTHOCHUTEIBHBIX IOTPELIHOCTEN
U3MepeHuil PU3NYECKUX BEIUUMH.
O1ieHKa rpaHuil MOrPerTHOCTEN.
N3ydeHne KOpOTKOTO 3aMbIKaHUS
raJIbBAHUYECKOTO JIEMEHTA U OIICHKA
BHYTPEHHEr0 CONpOTUBIEHUS. Pemenue
pacuéTHBIX 3a7a4 C SIBHO 33/1aHHOU U
HESIBHO 33JJaHHON (hU3UYECKOI
MO/JIEJIBIO C UCIIOIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI IOCTOSTHHOTO TOKA.
Pemenne kauecTBEHHBIX 3a7ad,
TpeOYIOMIMX MPUMEHEHUs 3HAHUN 1
3aKOHOB IIOCTOSTHHOTO TOKa.
OOBbsicHeHHE yCTpOICTBA U MPUHIIMIIA
NeICTBUS aMIIepMETpa, BOJIBTMETPA,
peocrara, CHETUMKA AIEKTPUIECKOMN
SHEpruu. BrinonHenne yueOHbIX
3aJ]aHU HAa aHAJIN3 AJIEKTPUYECKUX
MIPOLIECCOB (SIBIIEHUIN) C
HCII0JIb30BAHUEM OCHOBHBIX TOJIOKEHUI
U 3aKOHOB 3JIEKTPOJIMHAMUKHU: 3aKOHBI
OmMa ju1st yyacTka Lenu U Jist
3aMKHYTOM 3JIEKTPUYECKOM LIEIH, 3aKOH
Jlxoymnsi—JIenna. PaGota B rpynmax npu
00CYXICHIH BOTIPOCOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0




Pemrenue 3agaud mo treMme "IlocToSHHBIH

135 . "
AIEKTPUUYECKUN TOK

136 Pemrenue 3agaud mo treMme "IlocToSHHBIH
AJIEKTPUYECKUM TOK"

137 O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110
teme "IloCcTOsHHBIN 31eKTpUuUecKuil TOK"

138 Kontponbnas padota no teme "[locTossHHBIN

AIEKTPUIECKUN TOK"

4.3. Toku B pa3IHYHBIX cpeaax

MEXIIPEIMETHOTO XapakTepa
(Hanmpumep, 1o TeMe «IIEKTPUUECKHE
SIBJICHUS B IIPUPOJIEN)

139

140

141

142

143

144

DneKTpuYecKast IPOBOJMMOCTD PAa3IMYHBIX
BELIECTB. DJIEKTPUUYECKUI TOK B METaJlJIax.
CBepxnpoBOIMMOCTb

DJNEeKTPUYECKUH TOK B paCTBOPAX M paciijiaBax
AJIEKTPOIHUTOB. 3akoHbl Dapajes s
ANEKTPOITH3a

DnekTpuyeckuil Tok B razax. [lmazma

DneKkTpudecKuil TOK B Bakyyme. BakyymHble
npubopsI

3HeKTquCCKHﬁ TOK B ITOJYIIPOBOAHHUKAX

[TonynpoBoIHUKOBBIE TPUOOPHI

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U
HCCJICIOBAHUIN 3aBUCUMOCTEN MEKIY
(U3HYECKUMU BETMYNHAMU TIPU
M3y4YEHUH MPOILIECCOB MPOTEKAHUS
3JEKTPUUYECKOTO TOKA B METaJIIaX,
3JEKTPOJIUTAX U MOJYIPOBOJHUKAX.
Omnpenenenre abCOMIOTHBIX U
OTHOCHUTEIbHBIX MOTPEIIHOCTEHN
M3MEPEHUHN (PU3NUECKUX BEIUYHNH.
OreHKa rpaHull OTPEITHOCTEH.
M3y4YeHNEe 3aKOHOB DJICKTPOJIH3a
®apages. CHATHE BOJIbT-aMIIEPHON
XapakTepUCTUKU auojaa. CpaBHEHUE
MPOBOIUMOCTH METAJIOB U
MOJIYIIPOBOJIHUKOB. M3yuenue
HCKPOBOTO pa3psijia U IPOBOJUMOCTH
BO34yxa. Pemenue pacu€THbIX 3a1a4 ¢
SIBHO 3aJaHHOU M HESIBHO 3aJaHHOU
(hbU3UIECKOI MOJIETIBIO C
HCTOJIb30BAHUEM 3aKOHOMEPHOCTEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae




MIOCTOSIHHOTO TOKA B Pa3IMUHBIX Cpelax.
Pemenue kauecTBEHHBIX 3a7ad,
TPeOYIOIIMX TPUMEHEHUS
3aKOHOMEPHOCTEN OCTOSIHHOI'O TOKA B
pas3nuuHbIX cpenax. OObsICHEHHE
YCTPOMCTBA U MPUHIIUIIA CHCTBUSA
ra3opaspsaHbIX JIaMII, 3JIEKTPOHHO-
JTy4eBOi TPyOKH, TOTYIPOBOTHUKOBBIX
npuOOpPOB: A10a, TPAH3UCTOPA,
dbotoauona, ceeroarona. O0bsiCHEHHE
CYTHU IIPOLIECCOB: raJIbBaHUKH,
padUHUPOBAHUS MM, BHITUIABKU
AIFOMUHUSL, DJIEKTPOHHOU
MukpockonunHabmonenne
JIEKTPOJIN3a, U3yYEHHE U 00bICHEHHE
IIPOBOJAMMOCTH JIEKTPOJIUTOB,

9KCIIEPUMEHTAIILHOE
Hroro no pasneny 54
Paspnen 5. @usuyecKuii NPaKTHKYM
5.1 ®dusuyeckuii NPAKTUKYM 16
dusnyeckuil mpakTukym 1o teme "M3mepenue .
[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
CHWJIBI TOKA U HANPSKEHUS B LETH - .
HCCIeI0OBaHM 3aBUCUMOCTEN
MTOCTOSIHHOTO TOKa IIPU MOMOIIN aHaJIOTOBBIX
" (hu3MUecCKUX BEJIUYUH, TPOBEPKA
1 UG POBBIX U3MEPUTENBHBIX TPUOOPOB" UITU
145 1 MIPeIJIOKEHHBIX TUIIOTE3 (BBIOOD U3

"3HaKOMCTBO ¢ IMPPOBOI TabopaTopueii mo
¢uzuke. [Ipumepsl u3MepeHus: GPU3NIECKUX
BEJIMYMH IIPHU TOMOIIN KOMITbIOTEPHBIX
JaT4NKOB"

paboT, ONMCAHHBIX B TEMAaTHUYECKUX
pazzenax «Y4eHUYECKUN IKCIIEPUMEHT,
nabopaTopHble pabOThI, MPAKTUKYM)




146

147

148

149

150

U3NYECKUH IPAKTUKYM 110 Teme "M3yueHu
D e eme "H3ydenune
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO
olpeziesIeHUsl MTHOBEHHOU ckopocTu"

du3nyecKkuil mpakTUKyM 1o Teme "N3mepenne
YCKOpPEHUs IPU MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUHU IO HAKJIOHHOMN
mockocTu" unu "VccnenoBanre 3aBUCUMOCTH
IIyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
nBIOKeHun"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
yCKOpEHUs CBOOOIHOTO Ma/ieHus" Uiu
"N3y4yeHue qBUKEHUS Tea, OPOLIEHHOTIO
TOPU30HTAJILHO"

dusnyeckuil NpakTukyM no teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C IIOCTOSIHHOM
10 MOAYJI0 cKopocThro" nin "HccnenoBanue
3aBUCHMOCTH Mepro/ia oOpalieHus
KOHMYECKOT0 MasiTHUKA OT €ro mapameTpoB"

dusndeckuil npakTukym 1o teme "M3mepenue
PaBHOJEHCTBYIOLIEH CUJIBI IIPU ABUKEHUU
OpycKa 10 HaKJIOHHOH MIIOCKOCTH" MITH
"[IpoBepka runoTe3bl O HE3ABUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH Ha 3aIaHHOE PACCTOSTHUE OT €r0
Maccel”

151

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAOIIMX B MIPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmarun’ wim "M3yuenue




152

153

JIBYDKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO,
MEePEKUHYTOM uepe3 NErkuid 6110K"

du3nyecKkuil mpakTuKyM 1o Teme "M3mepenne
Kkoa(dulreHTa TPEHUS MO0 BEIUYUHE YTIIIOBOTO
koddurmenta 3apucumoct FTp(N)" wmm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TUIOCKOCTH C TICPEMEHHBIM
kodpunmenToM TpeHus" wiu "M3yueHue
JBUKEHMSI TPy3a Ha Bally C TpeHUEM"

du3nuecKuil MPakTUKYM 110 TeEMe
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS "
nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI011IaJb OTIOPHI"

154

155

®duznyeckuil npakTukym no teme "M3mepenue
HMITyJIbCa TeJla 10 TOPMO3HOMY MyTH" WU
"U3mepeHue CuIIbl TATH, CKOPOCTH MOJIETH
AJEKTPOMOOUJISI ¥ MOIIIHOCTH CHJIBI TATH'" UITH
"CpaBHEHNE NU3MEHEHUS UMITYJIbCa Tea ¢
uMmnyascoMm cuibl" uinm "Hecnenosanue
COXPAaHEHHUS UMITyJIbCa IIPU YIIPYTOM
B3auMozeiictBun" wim "M3mepenue
KMHETUYECKOM SHEPTUH Teja 10 TOPMO3HOMY

"

yTH
dusnyeckuil npakTukyM no teme "M3ydenue
N30TEPMHUUECKOTO Mpoliecca (PEKOMEHI0BAHO
MCIOJIb30BaHue UG POBOI TabopaTopun)" win
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"M3ydyeHue u30XopHOro mpoiiecca’ uin
"N3ydyenne n3obapHOTO Iporecca” i
"IIpoBepka ypaBHEHUs cOCTOSHUSA"

du3nyecKkuil mpakTUKyM 1o Teme "N3mepenne
yaenbHou TerioéMkocTu" win "MccnenoBanue
Ipolecca OCThIBaHMSI BEeIeCTBA" WU
"UccnenoBanue agunadbaTHoro npoiecca’ uiu
"N3y4yeHne B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUSA U
TEMIIEpaTypbl KUIIEHUS )KUJIKOCTE"

157

®uznueckuil NpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN HCIapeHusl JKUAKOCTen"
win "M3MepeHue yaeabHON TerIoThI
aBsieHus Jbpaa" uin "M3yueHue cBONCTB
HachlleHHBIX napoB" win "M3mepenue
a0COJIIOTHON BIIaKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B omenieHun". smepenune
KO3 pHIIMEHTa TOBEPXHOCTHOTO HATSHKEHUS

158

@uU3NYECKU NPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHust SJHEpruu
3apsHKEHHOI0 KOHAEHCATOpa B JHEPIHIO
n3nydeHus ceeroguona” unm "Msydenue
IIPOTEKAaHUs TOKA B LIENH, COJAEpIKaIIeH
KoHzeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOHJIEHCATOPOB"

159

@u3NYeCKU NPAKTUKYM 110 TEME
"HccneagoBaHue CMEIIaHHOIO COEMUHEHUS
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pesucropoB" win "M3Mepenue yaeapHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WIN
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsHKEHUS JIs JIaMITbl HaKaJTuBaHUs "

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue snexrponusa" win "M3mepenue
3aps/ia OJHOBAJICHTHOTO MOHA" WK
"UccnenoBanue 3aBUCUMOCTH CONTPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" HiIn
"CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU
nuona"

Hroro nmo paszgeay

Pe3epBHOE Bpems

16
10

161

162

163

PesepBubIiil ypok. O6006111eHIE 1
CUCTEeMAaTH3aIHsl 3HAaHHUH 110 TeMe
"KunemaTtuka"

PesepBHrlit ypok. O60011IeHNE 1

cucTeMaTHu3aIys 3HaHui mo teme "J{luramuka"

PesepBHrlit ypok. O600111eHNE 1

cucreMaTusals 3Hanuii mo treme "CraTtuka
TBEpAoro Tena"

164

PeseprubIil ypok. O60061eHIE 1
cucTeMaTH3allis 3HaHUi o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKe"

165

PeseprubIil ypok. O60011eHIE 1
cucreMaTu3anus 3Hagui o teMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"
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167

168

PesepBHbIil ypok. O6006111eHIE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"TepmoauHamuka. TernaoBsie MalIUHbI"

PesepBHbIil ypok. O60011IeHIE 1
CHCTEMAaTH3alMsl 3HAaHU 110 TeMe
"ArperatHble COCTOSIHUS BelecTBa. Pa3oBbie
nepexonr"

PesepBHrlit ypok. O60011eH1E 1

CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"DnexkTpuueckoe nose"

169

PesepBHeIit ypok. O000IICHHE 1
CHUCTEMaTHU3aIlUs 3HAHHUM 110 TeEME
"ITocTOSHHBIN NEKTPUUECKUN TOK"

170

PesepBubIiil ypok. O6006111eHIE 1
cucTeMaTu3alus 3Hanui no teme "Toku B
pa3IuyYHbIX cpenax”

OBILIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

170




11 KIIACC

JIMHAHT WHAYKOHUW MAaroHuTHOI'O ITOJIA

Koua- DJIeKTPOHHBbIE
Ne BO uudgposbie
Tema ypoxa Buarel gesiTe IbHOCTH
n/n akajae o0pa3oBaTe/ibHbIE
MHY. pecypchl
4acoB
Pa3znea 1. DiiekTpoanHamMuka
1.1. MaruuTHoe moJie 14
BzaumMoneiicTBre NOCTOSHHBIX MArHUTOB U [IpoBeneHne KOCBEHHBIX H3MEPEHUN
1 0BO OB C TOKOM. Ma o€ IoJie 1 A bubmmorexa [IOK
MPOBOJHUKOB C TOKOM. MarauTHoeE MHoJie. CHJIBI AMIIEpa, IPOBEJICHUE
P Pa, HIpOBEA . https://m.edsoo.ru/ff0c9778
I'mnote3a Ammepa WCCTIEIOBAHUS 3aBUCUMOCTEN MEXTY
BGKTOp MAarHUTHOMN WHIYKIAH. HpI/IHHI/IH (1)I/I3I/I‘-IGCKI/IMI/I BCIIMYNHAMU U OIIBITOB Eu6 HOK
o . HOIMoTeKa
2 CyNEpHO3UIMU MarHUTHBIX I0JeH. JInnun 1 0 MPOBEPKE MPEATIOKCHHON I'HIIOTE3bI
. . https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUHU IIpHU U3YyUCHUU NCUCTBUA ITOCTOSIHHOI'O
3 MaruauTtHoe 1noje NpoBOJHUKA ¢ TOKOM. OTbIT 1 Martiura Ha paMKy ¢ TOKOM, bubnmnorexka HOK
Dpcrena B3aMMOZICUCTBIA IPOBOAHNKA C https://m.edsoo.ru/ff0c98fe
MarsuTHBIM IojieM. Ompenelenue
4 Cuna Ammepa, €€ HanpaBlIEHHE U MOIYJIb 1 6 - bubmotexa LOK
THBIX ¥ OTHOCHTEILHBIX
pa. P Y abeoto 5 OTHOC eﬂv o https://m.edsoo.ru/ff0c9ac0
MOTPEIIHOCTEH U3MEPEHHI (PU3HMYIECKUX
5 Pemenue 3amau 1 p p
BennuuH. O1ieHKa rpaHuI]
IIpuMmeHenne 3akoHa AMIiepa. .
6 PUMCHCHHC 3aKO cp 1 norpeuHocteil. MccnenoBanue
DNEKTPOU3MEPUTENbHBIE TPUOOPHI MATHHTHOTO OIS OCTOSHHEIX
Cuna JlopeHiia, € HaNPaBICHHE U MOJYIIb. MarHuTOB, CBOUCTB ()eppOMarHeTHKOB. Bu6nmoreka [LIOK
7 JBiKeHNe 3apAKEHHON YaCTUIIbI B 1 Onpenenenne ycaoBUil IPUMEHUMOCTH https://m.edsoo.ru/ffocodf4
ONHOPOAHOM MArHMTHOM II0JIC MOJIETI OAHOPOIHOIO MAarHUTHOIO
8 Penrenne 3amau 1 noJist. OnpesieNieHne CUTbl AMIiepa u
cunel JlopeHia. M3yyenne KapTUHBI bubmmorexa LIOK
9 Pa6ora cuiel Jloperia 1

https://m.edsoo.ru/ff0c9df4




10

Penrtenue 3anau

MaruuTtHoe 1moJjie B BELIECTBE.

11
DeppoMarHeTHKH, mapa- U JuaMarHeTUKN
12 OcHOBHBIE CBOICTBa (heppPOMArHETUKOB.
[Ipumenenne heppoMarHeTUKOB
13 Pemenue 3amay o reme "MarautHoe moJe"”
14 Pemenue 3amau no reme "MarautHoe moine"

MTOJIOCOBOTO U TTOJKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB, JJTHHHOTO
MPSMOTro MPOBOAHUKA, 3aAMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTYIIKH C
ToKOM. OOBsICHEHHE B3aUMOIEHCTBUS
JIBYX MPOBOJHUKOB C TOKOM, JIEUCTBUS
cuibl JlopeHiia Ha MOHBI AIEKTPOJIUTA.
Habmonenue aBMxeHUs my4yKka
3JIEKTPOHOB B MAarHUTHOM I10JI€.
N3yuenune npuHLuMIa JeHCTBUA
AIEKTPOU3MEPHUTEINHHOTO Mpubdopa
MarHuTORJIEKTPUUECKOU CHCTEMBI.
Pemrenue pacu€THbIX 33724 C SIBHO
3aJIaHHOH U HESIBHO 3aJaHHOM
(u3nuecKoil MOJEIbIO ¢
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB M
dbopmy1 o TeMe «MarHuTHOE ToJie.
Pemienne kauecTBEHHBIX 3a1a4,
TpeOYIOMIMX MPUMEHEHHUs 3HAHUH TI0
teMe «MarautHoe none». O0bIcHeHue
YCTPOMCTBA U IPUHLIUAIIA IEVUCTBUS
3JIEKTPOMArHUTOB,
TeCcTepamMyJIbTUMETPA,
AJIEKTPOIBUTATEIISI HAIIPABJICHUS
WHJIYKIIUA MarHUTHOTO TOJIS
MIPOBOJHHKA C TOKOM, SIko0u,
YCKOPUTEIIEH 3JI€EMEHTAPHBIX YaCTHII.
OObsicHeHrE TPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB.




1.2. DjeKTpOMarHuTHAas HHAYKIUS

13

SIBrIeHnE ANEKTPOMArHUTHON MHIYKIUU.

15 1
IToTok BekTOpa MAarHUTHOM MHIYKLIUU

16 O/1C unayKIUN 1

17 3aKOH AJEeKTpOMarHuTHOM nHaykuuu dapanes 1

18 Buxpesoe anexrpuueckoe mnoje. Toku Dyko 1

19 O/JC nHAyKIMH B IBUKYLIIMXCS IPOBOAHUKAX 1

20 Pemenue 3anau 1

21 [TpaBumo Jlenma 1

29 NunykruBHOCTH. KaTylka MHAYKTUBHOCTH B 1
LENH OCTOSIHHOTO TOKa

23 SAsnenne camonHykIuu. DJ[C caMOMHIyKIINA 1

24 DHeprusi MarHUTHOTO TIOJISI KATYIIKHA C TOKOM. 1
DIIeKTPOMarHuTHOE TOJIe

25 Pemenue 3anau 1

26 O0001eHne U cCUCTEMATU3ALNS 3HAHUI 110 1
Teme "OnekTpoauHamuka'

97 KonTponbhas pabota no teme 1

"OnekTpoguHaMuka"

[IpoBenenue uccneqoBaHus
3aBUCHMOCTEH (PU3NIECKUX BETUYHH U
ONBITOB IO TPOBEPKE MPEITIOKEHHON
TUIIOTE3bI PU U3YUECHUU SABJICHUS
3JIEKTPOMArHUTHON UHIYKIIMH.
Onpenenenre MHAYKIIUA BUXPEBOTO
MarHuTHOTrO mnoJis. OnpeneneHue
a0COJIIOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEPEHNH (PU3nmIecKnx
BennuuH. O1ieHKa rpaHuIl
MOTPEUTHOCTEH. DKCIIEPUMEHTAIBLHOE
n3y4yeHue npasuia Jlenua.
HccaenoBanue sSBICHUS
caMOMHAYKIMH, 3aBrucumoctu DJ[C
CaMOMHAYKIIMU OT CKOPOCTH U3MEHEHHS
CUJIBI TOKa B 1ienu. M3yuenue naaeHus
Mar"HuTa B aJJlOMUHUEBOU (MEIHON)
TpyOe. COopka moaenu
3JIEKTPOMArHUTHOTO T€HEpATOpa.
Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO
3aJIaHHOH U HESIBHO 3aJaHHOM
(u3NIEeCKOil MOJIETIBIO C
HCTOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dhopmyn o Teme «INMeKTpOMarHuTHas
WHIYKIUS». Perenne kaueCTBeHHBIX
3a/1a4, TpeOYIOMMUX IPUMEHEHUs
3HaHUH 10 TeMe «DJIEeKTPOMarHuTHas
uHAyKIus». OObsICHEHNE OCHOBHBIX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ca600




MPUHIIUIIOB JICHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHIECKUX
MPOIIECCOB, TAKUX KaK: HHIYKIIMOHHAS
1eYb, COJICHOM]I, 3aIlUTa OT
AIIEKTPU3AIMHU TEJ IPU IBUKCHUH B
MarHuTHoM nose 3emin. Pabota B
rpymnmnax mpu o0CyX/IeHUH BOIIPOCOB
MEXIIPEIMETHOTO XapaKTepa
(HarmpuMmep, 1o TeMe
«DNEKTPOMAarHUTHBIC SIBJICHUS B
MIPUPOJIC»)

Hroro no paszgeay 27
Pa3nen 2. Kojie0anusi 1 BOJIHBI
2.1. MexaHn4yeckue KoJie0aHus 10
28 Konebarenpnas cucrema. CBOOOIHBIC 1 TTpoBe/ieHne KOCBEHHBIX H3MEpEHHUil, bubmorexa [JOK
Konebanus. ['apMoHUYecKre KoaeOaHus WCCITE/IOBAHMS 3aBHCHMOCTEH MEXKITY https://m.edsoo.ru/ffOcaf06
29 KunemaTtndeckoe u TMHAMUYECKOE OIKMCAHUE 1 (U3MYECKUMHU BEIMYUHAMH M OIBITOB bu6nuoreka [IOK
KOJIeOaTeIIbHBIX JIBHKCHUI 110 NIPOBEpKe MPeUI0KEHHOH THIOTE3bI https://m.edsoo.ru/ff0caf06
DHepreTudeckoe onucanue. BeiBos MIpU U3yYEHHUH KOJIeOaHU HUTSHOTO U
30 JMHAMUYECKOT0 ONMCAaHNS TAPMOHUYECKHUX 1 NPY>KUHHOT'O MasiTHUKOB, bu6mmoteka [IOK
KoJIe0aHU# U3 UX YHEPTETHUECKOTO U BBIHYK/ICHHBIX M 3aTyXaIOIINX https://m.edsoo.ru/ff0cb820
KHHEMAaTHYECKOTr0 OIKMCaHUS MeXaHHYECKUX KOJIeOaHUH.
. Ormpenenenne abCOMIOTHBIX U Bu6suoreka [JOK
31 AMIIHTY 2 1 pasa Konebanmit . OTHOCHTEIIBHBIX [OTPEIIHOCTeH https://m.edsoo.ru/ff0cb9c4
ITepron u yacToTa Kojebanuii. [Tepro Mabix M3MEPEHUH PUIMICCKHUX BEIIHUHH.
32 CBOOOTHBIX KOJIEOaHHI MAaTEeMaTHUECKOTO L OnenKka rpaHuIl MOrperHoCTex. Bbu6muorexa IIOK

MasiTHUKA. [leproa cBOOOTHBIX KOIeOaHMi
MPY>KUHHOTO MasTHUKA

HabmtoneHne He3aBUCHMOCTH TEpHOa
MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT

https://m.edsoo.ru/ffOcb9c4




33

3aryxaromue KojaebaHus. BeiHyK1eHHbIE
koneOanust. Pe3onanc

34

ABTOKOJIIEOaHU A

35

36

Penrtenue 3amau

VYpoxk-koupepenuus "MexaHnuecKue
KOJIeOaHHS B MY3BIKQIBHBIX HHCTPYMEHTaXx"

37

0O00011eHne U CUCTEMAaTU3ALNS 3HAHUI 110
teMme "MexaHndeckue Kojieoanusa"

aAMIUTATY/bI. DKCIIEPUMEHTAIbHAS
MpOBEpPKa 3aKOHA COXPAHEHUS SHEPTUU
NP KOJIeOaHMIX IPy3a Ha MPYKUHE.
Ha6monenue pesonanca. OnpeaeneHue
YCJIOBUM MPUMEHUMOCTU MOJIEIIN
MaTEeMaTU4YCCKOro MasTHHKA U
UJICaTbHOTO IPYKUHHOTO MasiTHUKA.
Pemenue pacu€THbIX 3a/1a4 € SIBHO
3aJaHHOU U HESIBHO 3aJIaHHON
(hU3UIECKOI MOJIETIBIO C
HCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB M
dbopmyit o TeMe «MexaHUIeCKue
KosicOaHus». Pelenne KkauecTBEHHBIX
3a/1a4, TPeOYIOIIUX MPUMEHEHHS
3HAHUH 110 TeMe «MexXaHndeCcKue
kosebanus». OObsICHEHHE yCTPONCTBA
Y MIPpUHIMUIIA JEHCTBUS METPOHOMA,
4acoB, Kayellel, My3bIKaJIbHBIX
HWHCTPYMEHTOB, ceiicmorpada.
Hcnons3zoBanue IT-TexHonornii npu
paboTe ¢ JOMOTHUTETLHBIMHU
WCTOYHUKAMH WH(POPMAIIUHU 10 TEME, X
KPUTHYECKHUI aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

2.2. DJIeKTPOMArHUTHBIE KoJIe0aHUsA

38

OJeKTpOMarHUTHBIE KOJICOaHusl.
KonebarenbHbIil KOHTYD

15

HpOBCIIeHI/Ie KOCBCHHBIX H3MepeHHf/'I u
HCCIIEIOBAHUS 3aBUCUMOCTEM




®opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsiia

39 KOHJIEHCATOpa C aMIUINTYAO0N CUJIbI TOKA B
K0J1e0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUH B UIEATBHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaromue 3JIeKTPOMarHUTHbIE KOJIeOaHuUsI.

41 BbIHYX1€HHBIE 3JIEKTPOMAarHUTHbBIE
KoseOaHus

42 [Tepemennslii Tok. Pe3ucTop u KoHzeHcaTop B
[EeNH EPEMEHHOTO TOKa

43 Karymika MHIYKTUBHOCTH B LIETIU
HEPEMEHHOI0 TOKa

44 3akoH OMa AJ1s1 JIEKTPUYECKON LIenu
MIEPEMEHHOTO TOKa
MoITHOCTh TEPEMEHHOT0 TOKA. AMIIITUTY/IHOE

45 U JICHCTBYIOIIEE 3HAYECHUE CUIIBI TOKA U
HaNpsHKSHUS

46 Pe3onaHc B ariekTpuUecKoi 1ienu

47 Pemenue 3agaa
WneanbHblif Tpanchopmarop. [Ipoussoactso,

48 nepeaaya v NoTpebiieHue IIeKTPUIECKO
SHEepPruu
DKOJIOTHYeCKHe PUCKH IIPU IPOU3BOJICTBE

49 aneKTpodHepruu. KynbTypa ucrnonb30BaHus
AIIEKTPOIHEPTUHU B MIOBCETHEBHON KU3HU

50 Penrenne 3amau

o1 Pemenue 3anau

(bu3MYECKUX BEJIUYUH NPH U3YUYECHUU
3JICKTPOMArHUTHBIX KOJICOAHUH U TeTnen
nepeMeHHoro Toka. OnpenenexHue
a0COTFOTHBIX U OTHOCHUTEIIBHBIX
MOTPEUIHOCTEN U3MEepeHni pruznyeckux
BenuuuH. O1eHKa rpaHuil
norpemHocTeil. M3yuyenue ycrpoincraa
Y MIpUHLMIIA ACHCTBUSA
tpanchopmaropa. Habmronenue
3JIEKTPOMAarHUTHOI'O PE30HAHCA.
N3yuenue ocuumiiorpaMm
ANEKTPOMArHUTHBIX KOJICOAHHH.
Pemrenue pacu€THbIX 33724 C SIBHO
3aIaHHON U HESBHO 3a/IaHHOMU
(u3nuecKoil MOJEIbIO ¢
WCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(dbopmyI o TeMe «IIeKTPOMArHUTHBIE
KojebOaHusy». PemeHne kauecTBEeHHBIX
3a/a4, TPeOYIOMMUX TPUMEHEHUS
3HaHUU 10 TeMe «DIEeKTPOMAarHUTHbIE
koJiebanus». CpaBHEHHE MEXaHUYECKUX
Y DJICKTPOMArHUTHBIX KOJIEOaAHUH.
OObsicHEeHHEe YCTPONCTBA U IPUHITUTIA
JEUCTBHS SJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa, TMHUN
anekTponepenad. Onpenenenne
YCIIOBUM MPUMEHUMOCTHU MOJENH
UJeATbHOTO KOJIe0aTeTbHOTO KOHTYpA.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324




O0001eHME U CUCTEMATU3ALIMS 3HAHUM 110

AHanus U olleHKa OCIENCTBUMN
HCIIOJIB30BaHUSI PA3JIMYHBIX CITIOCOO0B
MPOM3BOJICTBA JICKTPOIHEPTUH C
MO3UIAHN DKOJIOTHUECKOM

52 1 .
Teme "DJeKTpOMarHuTHbIE KojeOaHus" 0€30MaCHOCTH; IPECTABICHUN O
panroHaIbHOM IPUPOAOIOIH30BAHUT
(B mporiecce MOATOTOBKH COOOIICHHUIA,
BBINOJIHEHUH IPYNIIOBBIX TPOEKTOB)
2.3. MexaHH4ecKHe U 3JIEKTPOMATHUTHBIE BOJTHBI 10
Mexanunyeckue BoIHbI. XapaKTepUCTUKU bubnmnorexka HOK
53 p p 1 Hab6mronenue obpazoBanus u 1
MEXaHUYECKUX BOJIH https://m.edsoo.ru/ffOcca54
pacrpocTpaHeHHs TONEPEYHbIX U
. bubnnorexka HOK
54 CBoiicTBa MEXaHMYECKUX BOJIH 1 MPOJIOJIbHBIX BOJIH, OTPAXKEHUS U 1
https://m.edsoo.ru/ffOcca54
IpeIoMIICHUs, MHTep(epeHnu 1
bubnnorexka HOK
55 3ByK. XapaKkTepHCTHKU 3BYKa 1 JM(PaKIUI MEXAHIIECKUX BOJH, httos-//m.ed 1 P
aKyCTHYECKOTO PE30HAHCa, CBS3U Ltps-//M.eds00.UTTICCCUG
56 Wndpassyk u ynbrpassyk. lllymosoe 1 TPOMKOCTH 3BYKa M BBICOTHI TOHA C Bubmrorexa [IOK
3arpsA3HEHUE OKPYKAIOLIEH CPEJIbI AMIUTHTY/ION M YaCTOTON KOJIeOaHMiA. https://m.edsoo.ru/ffOcccOc
S7 Pemenue 3amau 1 N3yueHue cBOMCTB yIbTpa3ByKa U €ro
58 DJeKTpOMarHuTHbIE BOJHBI. M3myueHue 1 npuMeHeHus. MccneoBanue CBOHCTB bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH ANEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, https://m.edsoo.ru/ffOccfe0
59 OHeprus EeKTPOMATHUTHBIX BOJH. CBOKCTBA 1 TIpCIOMIICHUE, TTOMIAPUSALIAL,
AIIEKTPOMAarHUTHBIX BOJIH AU(paKLKA, HHTEPHEPEHIH.
Ob6napyxeHue HHPPaKpacHOTo U
[Ikana 31eKTpOMarHUTHBIX BOJTH. 24 dpaxp .
yIbTpaduoIETOBOTO U3ITy4YEHUH. bubmuoreka [JOK
60 [TpruMeHeHne 3NIEKTPOMAarHUTHBIX BOJH B 1

TEXHHUKE U OBITY

CpaBHEHHE MEXaHUYECKUX U

https://m.edsoo.ru/ffOccfe0




61

62

[TpuHIIUTIBI paTUOCBS3U U TEJICBHICHHUS.
Panuosnokarus. D1eKTpOMarHuTHOE
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

Konrponsnas padora no reme "Konebanus u

BOJIHBI"

3J€KTPOMArHUTHBIX BOJIH.
Onpenenenue ycaoBUM NPUMEHUMOCTH
MOJEJIM TAPMOHHYECKOU BOJIHBI.
Pemenne kauecTBEHHBIX 33124,
TpeOYIOUINX IPUMEHEHUS 3HAHHUH 110
TeMe «MeXaHUYeCKUE U
3JIEKTPOMAarHUTHBIE BOJIHBDY. M3ydeHue
rapaMeTpoOB 3BYKOBOM BOJIHBI.
N3yuenue pacnpocTpaHeHUs: 3ByKOBBIX
BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.
OObscHeHre yCTPONCTBA U MPUHIIUTIA
JENUCTBUSI MY3BbIKATBHBIX
MHCTPYMEHTOB, paaapa,
panuonpuEMHHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
OOBpsicHeHHE yIbTPa3BYKOBOM
JUArHOCTHKHU B TEXHUKE U MEIULIUHE.
Hcnonws3zoBanue IT-TexHomoruii npu
paboTe ¢ 10TOIHUTEbHBIMU
HMCTOYHUKAMHU UH(OPMALIUU TI0 TEME, UX
KPUTHYECKUI aHAJIU3 U OLIEHKA
JIOCTOBEPHOCTU. AHAJIN3 U OLICHKA
MOCTECTBUI ITyMOBOTO U
3JIEKTPOMArHUTHOIO 3arpsA3HEHUS
OKpY>Karollen cpelibl ¢ MO3ULUI
HKOJIOTUYECKOM O€3011acHOCTH;
MIPEACTABICHUH O PallMOHAIIBHOM
MIPUPOJIOTIONB30BaHMH (B IpoIecce




MOATOTOBKH COOOIICHUM, BBITIOTHEHUH
IPYIIOBBIX POEKTOB)

2.4. OnTuka 25
Cgert. 3aKOH NPSIMOJIMHEHHOTO N
63 1 HaGmoieHne onTu4ecKux siBICHUH.
MPOCTPAHCHUS CBET .
paclipocTpate cbeta [IpoBeneHne KOCBEHHBIX U3MEPEHUH,

64 Pemrenue 3a1a4 Ha NPMMEHEHUE 3aKOHA 1 FICCIIEIOBAHNUS 3aBUCHMOCTEH bubmmorexa LIOK
MPSAMOJIMHEITHOTO PAaCIPOCTPAaHEHHMS CBETA (PU3HYECKHX BEMMUHH H OIBITOB 10 https://m.edsoo.ru/ff0cd4e0

65 Otpaxxenue csera. [1nockoe 3epkaino. 1 MIPOBEPKE MPETI0KEHHONU TUIIOTE3bI bubnmnorexka HOK
Cdepuueckoe 3epkaio IIPU U3YYECHUHU SBJICHUHN IPEIOMIICHUS https://m.edsoo.ru/ff0cd4e0
[Tpenomnenue cBera. AGCONIOTHBIN U CBCTA Ha TPaHUIIC pa3jiesia IBYX CPCI.

66 OTHOCHUTEJIbHBIN IMOKA3aTeNb PEIOMIICHHUS. 1 penomitenus cBeta B coOUparowen 1 bubnmnoreka HOK
[Tonnoe BHyTpeHHee oTpaxenue. IIpenenpHbIin paccenBaroIeH JIMH3aX, BOITHOBBIX https://m.edsoo.ru/ffOcd67a
yroJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS cBoiicTB cBera. HabmoaeHue noiaHoro

67 Perienue 3a1a4 Ha IPUMEHEHUE 3aKOHOB L BHYTPCHHEI'O OTPKCHUA, U3YICHUC
OTPaKEHHUS M TIPETOMIIEHHUS CBETA Mozienn ceetoBoza. Honyyenne

o 1300pakeHus B CUCTEME U3 IIIOCKOTO
Xop stydeit B npusMe. Jlucnepceust cBeTa.

68 . 1 3epKajia U JUH3bI, B CUCTEME U3 JIBYX

CrnoxHblll cocTaB 6ernoro cera. Lser
nuH3. KoHctpynpoBanue
JIun3bl. @OKYCHOE PACCTOSHUE U ONTUYECKas bubmuoreka [JOK

69 1 TEJNECKONNYECKUX cucteM. M3yuenue

CuJIa JINH3BI N https://m.edsoo.ru/ffOcddle
MOJIAPU3ALIUU CBETA, OTPAKEHHOTO OT

70 [TocTpoeHue n300paxeHuii B THH3aX U UX 1 MIOBEPXHOCTH JUDJICKTPHKA, U3yIEHUE
cucTteMax. YBEIMYECHHE JIMH3BI MHTepdEPEHIIH Ta3epHOT0 H3MTyeHHs

71 Pemenue 3a71a4 Ha IMOCTPOCHUC 1/1306pa>KeHm71, 1 Ha IBYX MIETAX. HonyquHe CIIEKTpa
IIOJIy4aeMbIX € IIOMOIIBIO JIMH3 M3JIy4€HHU: CBETOAMOJa IIPH IOMOIIHU

72 ['ma3 kak onTuyeckas cucteMa 1 T paKIMOHHON perméTku. Pemenue

73 Pemenue 3anau. [Ipenensr npuMeHMMOCTH 1 pacCiCTHBIX 3a7]a4 € ABHO 3aIaHHOU 1
FeOMETPHYCCKOI ONTHKH HEsIBHO 3aJJaHHON (PU3UYECKOM

MOJIETIBIO C HCITIOIb30BaHHUEM OCHOBHBIX

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS 1 a




75 Hucniepcust cBera 1

76 HNuTtepdepenius ceeta 1

77 KorepeHnTHble HCTOYHUKHU. Y CIIOBUSA 1
Ha0JI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue naTepdepeHun

80 Judpakmus ceeTa

81 JudpakiuonHas pemeéTka. Y cloBue 1
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenwue 3amau 1

83 [ToniepeunocTh cBeTOBBIX BONH. [Tonspuzanus 1
CBETa

84 Pemenue 3amau

85 CBeToBbI€ BJIEHUS B IPUPOJIE

86 O00011eHME U cUCTEMATU3ALMS 3HAHUI 110 1
Teme "OnTuka"

3aKOHOB U (opMyI 1o TeMe «ONTHKaY.
Perienne kauecTBEHHBIX 3a/a4,
TpeOYIOLINX IPUMEHEHUS 3HAaHUH 11O
teme «Ontuka». [loctpoenue u pacuér
M300paKeHUH, CO3]aBACMBIX TUIOCKUM
3€pKaJIOM, TOHKOW JIMH30M.
OrnpezenieHne yclIoOBHM MPUMEHUMOCTH
MO/I€JIM TOHKOM JIMH3BI; TPaHHULL
IPUMEHUMOCTH F€OMETPUUECKOM
ontuku. OObsICHEHHE 0COOEHHOCTEH
MIPOTEKaHMsI ONITUYECKUX SIBJICHHM:
uHTephepeHH, TPk,
JUCIIEPCUH, TIOJTHOTO BHYTPEHHETO
oTpaxxeHus. OObsICHEHHE yCTPONCTBA U
MPUHIIMIA JEHCTBUS OYKOB, JTYIIbI,
nepuckona, ¢poroanmapara,
MHUKPOCKOIIA, TPOEKIIHOHHOTO
anmnapara, 1u(pakIMOHHOHN peIméTKy,
BOJIOKOHHOW onTuKU. OObsCHEHNE
MpoCBeTIeHUs onTHKU. PaboTa B
rpynnax npu oocyxJ1€HUU BOIIPOCOB

bu6nuoreka [IOK
https://m.edsoo.ru/ffOced22

bu6nuoreka [IOK
https://m.edsoo.ru/ffOced22

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

87 KontponbHas padota no teme «OnTuka» 1 MEXKIIPEIMETHOTO XapaKTepa
(manpumep, o TeMe «CBETOBbBIE
SIBJICHUS B TIPUPOJIEN)
HToro mo pazneny 60

Pa3nes 3. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

3.1. OcHOBBI CHIENHATILHOW TEOPUU OTHOCUTEIBLHO 5




FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYECKOM

bu6nmoreka [IOK

88 MEXAHUKHU. 3aKOHBI DJIEKTPOIUHAMUKA U 1
P . https://m.edsoo.ru/ff0cf862
[PUHIHI OTHOCHTEBHOCTH [IpoBeneHNE KOCBEHHBIX U3MEPEHUI
o HUMITYJIbCA ¥ SHEPTUU PEISITUBUCTCKUX
89 ITocTynatel cienuanbHOU TEOPUHU 1 y pruu p bubnmoreka [JOK
gactuil (T TorpadusiM TPEKOB
OTHOCHUTEIILHOCTH acTn (1o oTorpad peko https://m.edsoo.ru/ff0cfa42
- 3apsHKCHHBIX YACTHI] B MATHUTHOM
[IpocTpancTBEHHO-BpEMEHHOW MHTEPBAJ.
noJie). AHaIM3 M onucaHue pu3nyecKux
[IpeobpazoBanus Jlopenua. YcioBue N
SBJICHHUHU C UCIIOJIb30BAHUEM bubnnoreka IIOK
90 npuarHHOCTH. OTHOCHUTEIBHOCTh 1 .
MOCTYJIATOB CHEUUAIbHON TEOpUHU https://m.edsoo.ru/ffOcfa42
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU 1
oTHOcUTeNbHOCTH. OOBSICHEHNE
COKpAIlleHUE JITTHHBI .
MIPUHIIMIIA JEHCTBUS CITyTHUKOBBIX
. 5 . bubnuotexa [HOK
91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIbI 1 NPUCMHHKOB, YCKOPUTEIICH 1
https://m.edsoo.ru/ffOcfc68
3apsHKCHHBIX YACTHII
92 CBs13b MacChl ¢ SHEPTUEH U UMITYIILCOM 1 bubnuotexa [JOK
PEIATUBUCTCKOM YaCTULIBI. DHEPTHS TTOKOS https://m.edsoo.ru/ff0cfc68
Hroro no pazneny 5
Pasznen 4. KBanToBas pusuka
4.1. KopnyckyJISIpPHOBOJIHOBOM Ayau3M 15
93 PaBHOBECHOE TEIIIOBOE U3ITYUEHHE TIpoBE/ICHHE KOCBCHHBIX H3MEpCHTI,
94 3akoH cmelreHus Buna HCCIIEIOBAHMS 3aBUCUMOCTEH MEX Ty
VM3UYECKUMU BEIMYMHAMU MPU bubnmnoreka [JOK
95 I'nnoresa M. I1nanka o kBaHTax. POTOHEI 1 ¢ p } 1
u3yueHuu siBicHus Gorodddexra. https://m.edsoo.ru/ffOcfel6
96 OHeprust 1 UMITYJIbC GOTOHA 1 Onpenenenre abCONMIOTHBIX U
97 dotordpdexr. Omprter A. I'. CTonerosa. 1 OTHOCHTCJIPHBIX IIOTPCITHOCTCH bubmuoreka [IOK
3akonsl Gpororddexra M3MEPCHHIT PU3HYECKHX BETHYNH. https://m.edsoo.ru/ffOcffc4
08 VpaBuenue DitHmreiHa 17151 hoTodddekra. 1 OneHKa rpaHHil NOrperHoCTCH, bubnmoreka [JOK

"Kpacnas rpanuna" ¢pororpdexra

Pemenue pacy€THbIX 3a1a4 C IBHO

https://m.edsoo.ru/ff0d015e




99 Hasnenue cera. Onbitel [1. H. JIeOeneBa

100 BonHoBbIe cBolCTBa YacTHIl
Boumnsl ne bponns. Jlnuna BonHs! A¢ bpoiis n

101 pa3Mephl 00IaCTH JIOKAJTU3AIMH IBHKYIIEHCS
YaCTHUILIbI

102 KopnyckynsipHO-BOJIHOBOH Ayanu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax
Crenuduka u3mMepeHnid B MUKPOMHPE.

104 CooTHoIIeHHs HEOTIpEAeIEHHOCTEN
['eiizenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemrenne pacy€THbIX 3a1a4

107 KonTponbHas pabota mo Temam: "OCHOBBI

CTO", "KopnyckynasipHO-BOJIHOBOM ayanu3m"

4.2. ®Duzuka aroMa

108

OMBITHI 110 UCCIIETOBAHNUIO CTPOEHHUS aTOMA.
[Inanerapuas mozens aroma Pezepdopra

109

IToctynatel bopa

3aJaHHOU U HESIBHO 3aIaHHOMU
(hU3UIECKOI MOJIETIBIO C
HCIIOJb30BaHMEM OCHOBHBIX 3aKOHOB U
dbopmyit o Teme «KBaHTOBBIC
SIBJICHUS». PellieHne KaueCTBEHHBIX
3a/1a4, TPEOYIOIINX TPUMEHEHUS
3HaHUH 110 TeMe «KBaHTOBEIC SIBJICHUS).
Onpenenenue ycaoBUil MPUMEHUMOCTH
KBAaHTOBOM MOJIEIY CBETa. AHAJIN3
KBaHTOBBIX ITPOIIECCOB C
HCIOJIb30BAHUEM ypaBHEHUS
OitHmreitna 1 porodddekra,
MPUHIIMIIA COOTHOILIECHU I
HeonpenenéaHocTH [ eiizendepra.
OObscHEeHrEe TPUHLINIIA 1EWCTBUS
CHEKTpoMeTpa, (OTOAIEMEHTa,
¢dboToaTuMKa, TYHHEIHHOTO
MHUKPOCKOIIa, COTHEUHOH OaTapeu,
ceeroauoaa. Mcnonp3opanue IT-
TEXHOJIOTH 1pu padboTe ¢
JIOIOJTHUTEILHBIMU HCTOYHUKAMM
“H(pOpPMAIIUU 110 TEME, NX KPUTHUECKHI
aHaJM3 U OIIEHKA JOCTOBEPHOCTH

Omnpenenenue JJIMHBI BOJTHBI JTa3€PHOTO
m3mydeHusi. Habmonenrne muHeyaThix
crniektpoB. MccnenoBanue criekTpa
pa3pexeHHOTO aTOMapHOTO BOJOPOIA U

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa




110 Bunpsl ciektpoB. CrieKTp YpOBHEUM SHEPTUU
aToMa BOJ0poza

111 CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYCHUE
cBeTa

112 Jlazep

M3MEpPEeHHE MOCTOsSTHHON Punbepra.
N3ydeHue ycTpoiicTBa U IEUCTBUS
CUETYMKA MOHU3UPYIOIIUX YaCTHII.
OrnpezenieHne ycIOBHM MPUMEHHUMOCTH
Mojenu atoma Pesepdopna.
OOBbsicCHeHUE IPHUHIIUIIA ICUCTBUS
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOI'O
KOMITbIOTEpa. AHAJIN3 KBAHTOBBIX
MIPOLIECCOB Ha OCHOBE MEPBOTO U
BTOpOro nocrynatos bopa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0dOafa

4.3. ®u3MKa aTOMHOIO SIIPa U 3JIeMEHTAPHBIX
4yacTHIL

Hyxnonnas moznens snpa ['eiizenOepra-
113 HBanenko. 3apsia 1 MacCOBOE YUCIIO sAJpa.
H3oTonkl. PagnoakTHBHOCTH

3akoH pPaaArOaKTUBHOTI'O paciiaja. CsoiicTBa
114 HOHU3UPYIOIICTO U3TTYyUCHUS. Bnusaue

PAAVOAKTUBHOCTH Ha KUBBIC OPraHU3MBbI.
Ho3nmerpus

OHeprus CBA3U HYKJIOHOB B siape. SnepHble
cuibl. Jleekt maccol aapa. SnepHbie

115 peakuuu. Snepusie peakTopsl. [Ipobiemsl
YIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHE aCTIEKTHI Pa3BUTHS sII€pHON

SHEPreTUKHU

MeToab! perucTpau U UCCIe10BaHUS
116 AJIEMEHTapHbIX yacTUll. PyHaMEHTAIIbHBIE

B3aUMOJICUCTBUS. bapnoHbl, ME30HBI 1

[IpoBenenue uamepeHuit
paanoaKkTUBHOTO (OHA C
HCIIOJIb30BAHUEM JI03UMETPA U
HCCIIeIOBaHNE TPEKOB YacTHll (110
rotoBeIM (hoTorpadusm). Uzyuenue
MOTJIOLIEHUS O€Ta-4acTUl] aIFOMUHHUEM.
OrnpezeneHne ycIOBHN MPUMEHHUMOCTH
MOJIETI AaTOMHOTO sJipa. AHaNIU3 U
ONMCaHUE SAEPHBIX PEAKIUM C
HCII0JIb30BAHUEM IIOHSTUH MaccOBOE
YUCJIO U 3apsAJl pa, SHEPTHS CBA3U
si71pa, 3aKOHOB COXPaHEHHUs 3apsija,
MaccOBOI0 YHCJIa ¥ SHEPTHUH B JIEPHBIX
peaxkuusx, 3aKkoHa pajuo0aKTUBHOTO
pacnaga. OObSICHEHUE TIPUHIIUTIA
JIEWCTBUSA I03UMETPA, KAMEPDI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356




nentoHsbl. [Ipencrapnenune o CtanaapTHOM

MOACIIH. KBapK-FJ'IIOOHHaH MOACIIb aAPOHOB

®usuka 3a npenenamu CTaHIAPTHOM MOJIEIIH.

Bunbcona, simepHOTro peakropa,
TEPMOSIJIEPHOTO PEaKTOpa, aTOMHOM
O0MOBI, MATHUTHOPE30HAHCHOM
ToMorpaduu. AHaJIN3 U OLIEHKA
BITUSTHUS PATUOAKTHBHOCTH Ha JKUBBIE
OpPTraHU3MBl, a TAKXKE MOCIEACTBUI
Pa3BUTHS SJIEPHOM YHEPTETUKU C

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

117 TémHuas marepusi 1 TEMHas 3Heprus. EnnHCTBO 1 . .
. MO3ULMN YKOJIOTHUECKON
¢bu3nueckoil KapTUHBI MUpa .
0€30I1aCHOCTH; IPEJCTABICHUN O
panroHaIbHOM IPUPOAONOIb30BAHUI
(B mporuecce NOArOTOBKU COOOLIEHUH,
BBITIOJIHEHUS TPYIIIIOBBIX POEKTOB)
Hroro no pazneny 25
Pa3nes 5. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU
5.1. DiieMeHTbI ACTPOHOMHHU U ACTPOPU3MKHU 12
118 Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE 1 Ha6mo/1eH1e 3BE3IHOTO Heba
aCTPOHOMHMH HEBOOPYKEHHBIM TJIa30M C
[IpUMEHMMOCTE 3aKOHOB (PU3UKH JLIs HMCII0JIb30BAHMEM KOMIIbIOTEPHBIX
119 00BSICHEHUS IPUPOJIbI KOCMUYECKUX 1 MPUIIOKEHUHN JJIS1 ONIPEEeIICHUS
00BEeKTOB. METO Il aCTPOHOMHUYECKHUX OJIOKEHUSI HEOECHBIX 0OBEKTOB HA
UCCJIEIOBaHUM KOHKPETHYIO JIaTy: OCHOBHEIE
CoBpeMeHHbIE ONTHYECKUE TEIECKOIBI, co3pe3aust CeBepHOTO Moyapus u
120 PagHOTENECKOIIbI, BHEATMOC(EPHAs 1 spkue 38€37161. Habmonenue B teneckon
ACTPOHOMHS JIyHBl, MIIaHET, TYMAHHOCTEH U
121 Bu 38311010 HeGa. Co3Be3us, ApKUeE 1 3BE3/IHBIX CKOIIEHHH. YyacTHe B

3Bé3,Z[BI, IJIaHCThI, UX BUIUMOC IBUKCHUC

JMCKYCCHHU O POJTH aCTPOHOMHH B




Conueunas cucrema. Conuue. Congeunas

COBPEMEHHOM KapTUHE MHpa, B

122 aKTUBHOCTb. MIcTounuk sHeprun CosHLA U 1 MIPAKTUYECKON JEATEIbHOCTH YEJI0BEKA
3BE3 ] U JalbHENIIEM HAYyYHOTEXHUYECKOM
3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKH. passurui. [Toaroroska cooOmuieHuii 0
123 Huarpamma "crieKTpajibHBIN KJIacc — 1 METOAax IOTy4CHUS HAYIHBIX
CBETUMOCTB" ACTPOHOMUYCCKUX 3HaHHI>i, OTKPBITHAX
124 3Be3/1bI TJIABHOM MOCIIEI0OBATEILHOCTH 1 B COBpCMCHHON aCTPOHOMHH.
N [IpuMeHeHne 0CHOBOMOJIAratO X
Bnytpennee crpoenue 38€31. CoBpeMEHHbIE .
ACTPOHOMUYECKUX MOHATUM, 3aKOHOB U
MIPEACTABICHUS O IPOUCXOKACHUU U .
125 . 1 TEOPHH JIJIs aHAIM3a U 00BSICHCHHS
sBosronuy CoJHIA U 3BE3/. DTaIlbl )KU3HU
N (hbU3MYECKUX MPOIIECCOB,
3BC3/ .. .
- MPOUCXOSAIINX B 3BE3/1aX, B 3BE3/IHBIX
Muteunsiii [1yte — Hama [Manaktuka. Turnsl o
126 b 1 CUCTEMAax, B MEXXTaJaKTUUECKOU cpejie,
ranakTuk. YEpHbIe AbIPHI B s/Ipax rajakTUK
JIBUKCHHSI HEOCCHBIX TEJI, SBOJIFOIIH
Bcenennas. Pacmupenue Beenennoi. 3akon 3831 1 Beenennoii
127 Xab06ma. Teopust bonbioro B3pbIBa. 1
PenukToBoe u3nyyeHue
128 MacmrabHas cTpyktypa BeeneHHoil. 1
MeraranakTuka
129 Hepewménnble mpo0i1eMbl aCTpOHOMHUU 1
Hroro no paszgeay 12
Pa3nes 6. Pusnyeckuii NpaKTHKYM
6.1. du3nyecknii NPaAKTHKYM 16
DuU3nYeCcKui MPAKTUKYM 10 TEME [IpoBeneHne KOCBEHHBIX U3MEPEHU,
130 "NccneqoBanye MarHATHOTO ITOJIA 1 HUCCIIEIOBAHNN 3aBUCUMOCTEN

MMOCTOSTHHBIX MarHuToB" man "MccieqoBanue
CBOICTB (peppOMarHeTUKoB" miu

(bu3MYeCKUX BEJIUYHH, TPOBEPKA
MIPeIJIOKEHHBIX TUIIOTE3 (BBIOOD U3




"UccnenoBanue neHCTBUSA IIOCTOSHHOTO
MarHura Ha pamKy ¢ TOKOM"

131

132

®uznyeckuil npakTukyM 1o teme "M3mepenue
cuiibl Amniepa" unu "M3ydeHune 3aBUCUMOCTH
CUJIbI AMIIepa OT CHJIbI TOKA' WIIN
"OnpenesieHUe MarHUTHOW UHAYKIIMUA HA
OCHOBE U3MepeHHUs cuibl Amrepa”

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue aBiICHUS 3JIEKTPOMarHUTHON
uHaykuuu'" win "OnpeneneHue HHIYKIUN
BUXPEBOTO MarHUTHOTO MOJIs"

133

Pu3n4ecKuil NPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHUS CAMOMHIYKIIUN'" WK
"COopka MOAENHU NIEeKTPOMAarHUTHOTO
re”geparopa”

134

®uznyeckuil npakTukyM o teme "M3mepenue
nepuoja cBOOOHBIX KOJIEOaHUM HUTSHOTO U
NPYXKUHHOTO MasiTHUKOB"

135

136

Du3nUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHne SHEPTUU B IPYKUHHOM
MasiTHUKe"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
HIOCJIEI0BATENBHO COEIMHEHHBIE KOHAEHCATOP,
KaTynky u pesucrtop" win "Hccnenoanue
paboThl HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTO TOKa"

paboT, ONMCAaHHBIX B TEMAaTUYECKUX
pazaenax «Y4eHU4EeCKU IKCIIEPUMEHT,
nabopaTopHbIC PAOOTHI, MPAKTHKYM))




137

®dusznyeckuil mpakTukyM no teme "M3ydyenue
MapaMeTpoB 3BYKOBOM BOJIHBI"

138

®uznyeckuil npakTukyM 1o teme "M3mepenue
MoKa3aTessl MPeJIOMIICHHS CTeKIa" WiIH
"ITonyueHnne n300pakeHHs B CUCTEME U3
IIJIOCKOTO 3€pKaJla v JIMH3bI"

139

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BellecTBa (Ha MpuMepe
xuakux uH3)" win "M3mepenue GokycHOro
paccTOSHUS PACCEUBAOIINX JTUH3"

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue nudpakunu, vHTEpHEpeHIINN 1
noJjsipu3aiuu ceera'

141

Pu3nYecKuil TPAKTUKYM 110 TEME
"Onpenenenre UMIyJIbCa U SHEPTUU
PeNSITUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3apsKEHHBIX YaCTUIl B MATHUTHOM
noxne)"

142

®uznyeckuil npakTukyM no teme "M3mepenue
noctostHHOM IImanka Ha OCHOBE MCCIIEJOBAHUS
dotordpdexra" nnm "Uccnenopanue
3aBHCUMOCTH CHUJIbI TOKA Y€pe3 CBETOIUO]] OT
HanpspkeHus"

143

Pu3NYecKuil TPAKTUKYM I10 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
nocTostHHOM Punbepra”




144

145

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue paiioakKTUBHOTO (OHA C
HCIIOJIb30BaHueM Jo3umMmeTpa" unu "U3yuenue
MOTJIONICHHS OeTa-4acTul] alfoMUHIEM"

DuU3nYeCKui MPAKTUKYM 10 TEME
"HaOGnromenus 38€34H0T10 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TTPHIIOKEHUHN IS
OTpEeICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IMsI
CeBepHOro noaymapus u sipkue 3BE31b1" WIn
"HaGnronenus B Teneckon JIyHbl, miaHer,
TYMaHHOCTEH U 3BE3AHBIX CKOIUIEHUI"

Hroro no paszgeay

Paznen 7. O6o0marmee noBTopeHue

16

7.1. CucremaTusauus U 00001eHUE MIPEIMETHOI0

COJEPIKAHUSA M ONbITA AeATEJIbHOCTH,
NprodpeTEHHOro NMPHU U3y4YeHUuM Kypca puzuxu 10—

11 xiaccoB

15

146

0O0001eHne 1 cucTeMaTU3als 3HaHui. Pois
(GU3UKY 1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON M STHYSCKOU
chepax nesaTeTbHOCTH YeJIOBEeKa

147

148

O0001eHne 1 cucreMaTu3als 3Haduii. Pois
1 MeCTO (PM3HKHU U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

O0001eHrEe U cUCcTEMATU3aLMs 3HaHU. Poib
¢dusudeckoit Teopun B GOpMUPOBAHUU

VY4acTre B AMCKYCCHU O POJIH (PUBHUKU U
aCTPOHOMMH B Pa3IMUHBIX cepax
NEeSATENIbHOCTH uesoBeka. [lonroroska
cooOmIeHnit 0 MecTe PU3NIECKOM
KapTUHBI MUpPa B PSAY COBPEMEHHBIX
MPEJICTABICHUN O TPUPO/IE.
Brinonnenue yueOHbIX 3ajaHUH,
JIEMOHCTPHUPYIOIIUX OCBOEHUE
OCHOBHBIX NOHATHUH, (PU3NIECKUX




MpeJICTaBICHUN O PU3NYECKON KapTUHE MUPA,
MecTO (PU3MUECKON KapTUHBI MHpa B OOIIEM
PSY COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJCTABICHUI O IPUPOJE

O0001eHre U cucTeMaTU3aLMs 3HAHUHN 110

149 " "
teMe "KuHeMaTuka

150 O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe "Kunemaruka"

151 O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110
teme "JIlunamuka"

152 O000111eHNEe U cUCTEMATH3alls 3HAHUH 110
teme "CraTtuka TBepaoro Temna"

153 O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe"
O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
Teopun"

155 O06o001IcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie MamHb"
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

156 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

157 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
Teme "DnekTpuueckoe nose"

158 O0o001IeHNEe U CHCTEMAaTH3alHs 3HAHUH 110

teMme "[1oCTOSHHBIN 2IeKTpUUECKU TOK"

BEJIMYWH U 3aKOHOB Kypca ¢puzuku 10—
11 kiaccoB




159 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110 1
teme "Toku B pa3iMuHbIX cpegax”

160 O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110 1
TeMme "MaruutHoe noJe"

Hroro no pasneny 15

Pe3epBHOE Bpemsi 5

PesepBHeiit ypok. O600ICHHE U
161 cUCTEMaTU3alus 3HaHUH 110 TEME 1
"DeKTpoMarHuTHas UHIYKIus"

PesepBusiit ypok. O60011eHNE U
162 CUCTEMATHU3AINA 3HAHUH 10 TEME 1
"Mexanndeckue KoieOauusg"

PesepBusiit ypok. O60011eHNE U
163 cUCTEMATHU3aIHsA 3HAHUH 10 TEME 1
"JeKTpOMarHuTHbIE Kosiebanus"

PeseprubrIit ypok. O60011eHNE U
164 CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe 1
"MexaHn4YeCcKue 1 dJIEKTPOMarHUTHbIE BOJIHBI"

165 Peseprubiit ypok. O60011eHIE U

cucreMaru3aiis 3Hanui mo reme "Onruka"

OBIIEE KOJIMYECTBO YACOB IT1O
INPOI'PAMME

165
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