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COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazpnen 1. Hayunblii MeTO MO3HAHNS PUPOBI.

®duszuka — pyHaaMeHTalbHas HayKa o npupojae. Hay4yHblit MeTo/1 MO3HAHUS U METOJIbI UCCIIEIOBAHUS
(U3NIECKUX SIBICHU.

DKCIepuMEHT U TeOpusl B IIpolecce Mo3HaHus npupoasl. Habmonenue u skcrepuMenT B pusuke.

Crioco0b1 m3MepeHHst (PU3MUECKUX BEIMYUH (QHAJIOTOBBIE M LU(POBBIE W3MEPUTEIbHBIE MPUOOPHI,
KOMITBbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemHocTu n3MepeHuii PU3NUECKUX BeMUYHH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (QpU3NYECKUX SBICHUN M IMPOLECCOB (MaTepuaibHas TOYKa, aOCONIIOTHO TBEPIOE
TEJO, UJleaabHasl XKUIKOCTh, UACAIbHBIN ra3, ToueuHbli 3apsy). [ unoresa. dusnueckuii 3aKoH, TPAHULIBI €70
MIPUMEHUMOCTU. PU3NYECcKast TEOPUsL.

Ponb u MecTo (u3uku B (GOpMUPOBAHHMU COBPEMEHHOM HAaydyHOH KapTHHBI MHUpA, B MPAKTUYECKOU
NEeSATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne cuibl TOKAa M HAOpPsDKEHWS B LIENM THOCTOSHHOIO TOKA MPU IOMOIIM AHAJIOTOBBIX U
U POBBIX H3MEPHUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoit 1abopaTopueil no pusuke. [lpumeps! n3mepenus: GU3NUESCKUX BEIUUUH MPU
MTOMOUIY KOMITbIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHusA. Cucrema oTcyéTa.

[Ipsimast 1 oOpaTHas 3aa4n MEXaHUKH.

Pannyc-BekTop MaTepuanbHON TOUKH, €r0 IPOEKIIMU Ha OCU CUCTEMBI KoopauHaT. TpaekTopus.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOpPEHHE MaTepHalIbHOMN
TOYKH, X MPOEKIIUU HA OCH CUCTEMBI KOOpAuHAT. ClI0’KEHNE IEPEMELICHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBHUKEHHE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH,
YCKOPEHUS U MMyTH MaTepHAIbHON TOUYKU OT BPEMEHH U UX rpaduKu.

CBobOoaHOe majzeHue. Y ckopeHue cBoOOIHOrO najieHus. J(BuxeHue Tena, OpolIeHHOro Mo YIiioM K
TOPU30HTY. 3aBUCUMOCTH KOOpPJIWHAT, CKOPOCTH M YCKOPEHHUS MaTepUalbHONM TOYKH OT BPEMEHM U HX
rpadukH.

KpuBonunelinoe nBmxenue. J[BuxeHne MaTepuaibHONM TOYKH MO OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocth. Ilepmonm wm wyactora oOpamenusa. I[lenTpocTpemuTensHoe (HOpMalbHOE), KacaTelbHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTEPUAIBHOM TOUKH.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIIUIOMETP, ABUKEHUE CHAPAIOB, LIEIHbIE,
niecTepEéHUaThie M peMEHHBIE NIepeay, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopaenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Croco05bI McCaeI0BaHus IBUKEHUM.

Nnmroctpanus npeaenbHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeobOpazoBanme NBIKEHHI C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenuie Ten B BO3yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBrxeHus Tena, OpoleHHOTro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBiieHue ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTeH, TPACKTOPUA, CKOPOCTEN NBMXKEHHSI OJHOTO M TOTO K€ Tella B Pa3HBIX CUCTEMAaxX
OTCY€Ta.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHMs IIpU IMPSIMOJUHEHHOM PAaBHOYCKOPEHHOM [JBWJKCHMM II0 HAKJIOHHOH
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBUKEHUU.



N3smepenue yckopeHuss CBOOOAHOTO TaaeHUS (PEKOMEHIOBAHO WCIOJIb30BaHUE MH(PPOBOIA
nabopaTopun).

W3yuenne [BUWXKEHHSA Tena, OpOMICHHOTO TOPU3OHTAIbHO. IIpoBepka THIOTE3BI O MPSAMOU
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO Tea.

N3yuenue nBuxkeHUs Teaa M0 OKPYKHOCTU € TOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa 0OpalieHHsi KOHUYECKOTr0 MasTHUKA OT €ro MapamMeTpoB.

Tema 2. /lunamuxa.

[lepBbiit 3akoH Hprorona. MHepuumanbHbeie cucteMbl otcuéra. [Ipunuun otHocurensHocTy [anuies.
HeunepuuansHbie cuctembl 0Tcuéra (onpeeaceHue, IpuMepsbl).

Macca tena. Cuna. [IpuHIUn cynepno3uiuy Cull.

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.

Tpernii 3akoH Hpr0TOHA 1151 MaTepUATIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON 1 MHEPTHON MacCCHI.

Cuna TsxkecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJIHOTO MajgeHUs OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHETHl B OT reorpaduueckoil mupoThl. [IBMKeHHe HEOECHBIX TEJ W MX CIYTHUKOB. 3akoHbI Kemepa.
[IepBas kocMHuuecKas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIerocst ¢ yCKkOpeHUueEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUS CKOJIbKEHUS U cwia TpeHus mokos. KoadduuueHt
Tpenus. Cuia CONPOTUBIICHUS TNPHU JBHWKCHUHU TeJa B KUIKOCTH WU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCUTEJILHOTO JBUKEHUSI.

HNasnenue. 'mapocraruueckoe gasienue. Cuna Apxumena.

TexHnueckue ycTpoicTBa U TEXHOJIOTMYECKUE MPOLECCHI: MOAIIUITHUKY, ABUKEHUE UCKYCCTBEHHBIX
CITyTHHKOB.

Jemoncmpayuu.

HalGmronenue aBukeHus Tel B MHEPIHAIBHBIX M HEMHEPIUATBHBIX CUCTEMaxX OTCUETa.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne nByx HUMIWHIPOB WJIM IIAPOB Pa3HOM MacChl ¢ OAMHAKOBBIM YCKOPEHHEM OTHOCHTEIIBHO
HEUHEPLHUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE pPaBHOJIECHUCTBYIOMIEH MPUIOKEHHBIX K TEJIY CHJI C MPOU3BEICHHEM MacChl Teja Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TETI.

N3mepenne macc no B3auMoACHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM NOBEME U MaJICHUN.

[HenTpoOE)KHBIE MEXAHU3MBI.

CpaBHeHME CUII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHUCTBYIOIIECH CUJI PU ABMKEHUU OpycKa 1O HAKJIOHHOM IITOCKOCTH.

[IpoBepka rumoOTE3pl O HE3aBUCHMOCTH BPEMEHH IBWIKEHHs OpyCKa MO HAKJIOHHOW TUIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIONIUX B MIPYKWHE U PE3HHOBOM 00pasIie, OT UX
nedopMaruu.

N3yuenne qBMIKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 JETKUM OJIOK.

N3mepenue kodduimenTa TpeHus Mo BeJIMUUHE YIII0BOro Koddduirenta 3aBucuMoctu Frp(N).

UccnenoBanue aBukeHHs Opycka IO HAKJIOHHOW IUIOCKOCTH C MEPEeMEHHBIM Kod(dduineHTom
TpPEHUS.

N3yuenune nBuxkeHus rpysa Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoGcomoTHO TBEpHoe Teno. [locTymarensHOe W BpaImiaTtelbHOE IBWKEHHUE TBEPAOTO Tena. MoMeEHT
CUJIBI OTHOCUTENBHO ocH BpaieHus. [1nedo cunpl. CnoxxkeHue cui, NpUI0KEHHbIX K TBEpAOMY Teny. LleHTp
TSKECTH TeNa.

YcnoBust paBHOBeCUs TBEPAOIO TeEA.

YcToliunBoe, HeyCTOMUNBOE, O€3pa3TUIHOE paBHOBECHE.



TexHudeckue yCTpOMCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIBHBIA KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuii sxcnepumenm, nadopamopusvie padomot, RPAKmMuKym.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenune yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETrO ILIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuxe.

NMnynec  MarepuanbHOM TOYKHM, CHUCTEMBI MaTepUaIbHBIX TOYeK. LleHTp Macc cucremsl
MarepuaibHbIX TOueK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

NMiynbsc cuitbl ¥ M13MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

MomeHT ummysnbca MarepuanbHOMl Touku. lIpencraBieHne O COXpaHEHMM MOMEHTa HMMIYJbCa B
LIEHTPAJIbHBIX NOJIAX.

PaGora cuibl Ha MaJOM U Ha KOHEYHOM MepemenieHuu. ['paguueckoe npeacrapneHnue padoThl CUJIBL.

MOIHOCTh CHIIBL.

Kunernueckasi sHeprus MmaTepuaibHOW TOYKU. TeopemMa 00 W3MEHEHMM KUHETUYECKOW HHEpPruu
MAaTepHaIbHON TOYKH.

[loTrenuumaneHble W HenoTeHUuandbHble cuibl. [loTeHunanvHas sHeprus. [loTeHuManbHas >HEprus
yrpyro aegopMHUpOBaHHOW TpYKUHBL. lloTeHIManbHAs PHEPTUs Tela B OAHOPOJHOM TIPaBUTAIIMOHHOM
nosnie. [loTeHnuanbHas SHEprus Tejla B TPABUTAIMOHHOM IOJIE OJHOPOAHOrO Iapa (BHYTPU U BHE IIapa).
Bropas kocMuueckas CKopocTb. TpeThsi KOCMAYECKAsi CKOPOCTb.

CBs3b pabOThl HEMOTEHIMATIBHBIX CHUJ C U3MEHEHHEM MEXaHHUYECKOW SHEPrHMHM CHCTEMbI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON DHEPTHUN.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyinu s uaeanbHOW KUAKOCTH KAaK CIEACTBHE 3aKOHA COXPAHEHUSI MEXAHUYECKOU
JHEPTHUH.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHYECKHE IMPOUECCHl: JIBUKEHUE PAKET, BOJOMET, KONED,
NPY>KUHHBIA MHCTOJIET, TUPOCKOI, (PUT'YypHOE KaTaHHE HAa KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE OBIKEHIE.

N3mepenne MOLHOCTH CUIIBL.

W3meHeHue sHeprun Tejaa Mpu COBEPIIEHUN PaOOTHI.

B3aumnble npeBpaiieHusi KHHETUUECKON W MOTEHIMAIbHOW SHEPruil Mpu ACUCTBUM HA TEJIO CHIIBI
TS’KECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOHOM MaICHHH.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie padomeol, nPpAKMuKym.

N3mepenne ummyibca Tesaa o TOPMO3HOMY ITYTH.

W3mepenue cuiipl TATH, CKOPOCTU MOJIEH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHNE U3MEHEHNS UMITYJIbCA TENIA C UMITYJILCOM CHUJIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA IPU YIPYTOM B3aMMOJICHCTBHH.

N3mepenne KNHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHME H3MEHEHUSI TOTEHIIMAILHON YHEPTUHU TIPYKUHBI C pa0OTON CHUIIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS MPH IBMKEHUH TEJIa N0 HAKJIOHHOH IJIOCKOCTH.

Pasznea 3. MoJsiekyasipaasi (pu3nKa 1 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopull.

OcHOBHBIE TIOJNIOXKEHUS MoJeKyasipHo-KuHeTndeckor teopun (MKT), ux ombiTHOe oOoCHOBaHUE.
Huddysus. BpoynoBckoe aBmwxkeHne. XapakTep ABWKEHHS W B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mojaemnu
CTPOEHUS T'a30B, KHUIKOCTEH U TBEPIBIX TEJ U OOBSCHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHUX MOJENEH.
Macca u pazmepsl Mmosiekyn (atomoB). KommuectBo BemectBa. [TocTostHHas ABoraapo.



TennoBoe paBHoBecue. Temmneparypa u ciocoOsl e€ nsmepenus. [llkana temneparyp Llenbcust.

Mognenp uAeanpbHOrO rasa B MOJCKYJIIPHO-KMHETHYECKOM TEOPHH: 4YaCTHMIBI TIa3a JBHXKYTCS
XA0THYECKHU U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHwe MenneneeBa—Kiamneiipona. AOcomroTHas TemriepaTypa (mikana
temneparyp KenbBuna). 3akon JlanpToHa. M3ompoieccsl B HAEaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe npeacTaBieHre H30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXJy JaBICHHUEM M CpEAHEH KHHETUYECKOM HHEPrueil IMOCTyNaTeIbHOTO TEIJIOBOIO
JBIDKEHUSI MOJIEKYJ HAEaIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KMHETHUYECKOM Teopuu
UJICATBLHOTO Ta3a).

CBs3p  aOCOMIOTHOM TeMIeEpaTypbl TEPMOJMHAMUYECKONM CHCTEMBI CO CPEIHEH KHHETUYECKON
SHEPTHEH MOCTYNATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHILI.

TexHuueckue ycTpoiicTBa M TEXHOJOIMYECKHE IIPOLIECCHI: TEPMOMETp, OapoMeTp, MOJydYeHHE
HaHOMAaTepHaJIOB.

Hemoncmpayuu.

Mopenu 1BHKEHHUS YaCTHULl BEILIECTBA.

Mogens OpOyHOBCKOTO JJBUXKEHUS.

Buneoponuk ¢ 3anichi0 peaabHOro OPOYHOBCKOTO JTBHYKECHUSI.

Huddysus sxunkocreil.

Mogens onbiTa LltepHa.

[IputsxkeHne MOJIEKYII.

Mopenn KpUCTAIIIMYECKUX PEIIETOK.

Habntonenue u ncciieioBaHue H30IpOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi, nPAKMUKYM.

HccnenoBanue npoiecca yCTaHOBJIEHUS TEIJIOBOI'O PABHOBECHSI IIPU TEINIOOOMEHE MEXy ropsiuei u
XO0JIOTHOM BOJOM.

W3yuenne n30TepMUUECKOro mporecca (peKOMEHI0BaHO UCTIOIb30BaHue H(poBoil mabopaTopun).

N3ydenue n30XopHOTro mnpoiuecca.

N3yuenue n3o6apHoro npoiecca.

[IpoBepka ypaBHEHUS! COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mamunboi.

Tepmonnnamuueckas (T/]) cucrema. 3aganue BHEIIHUX YCIOBUN JUIsl TEPMOIMHAMUYECKON CHCTEMBI.
Buemnue n BHyTpeHHHME napaMeTpbl. [lapameTpbl TepMOOMHAMUYECKON CHCTEMBI KaK CpPEIHUE 3HAYCHHUS
BEJINYUH, ONHUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havano tepMoanHaMuky. CaMONpOU3BOJIbHAS pENaKcalysl TEPMOAUHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mognens uzaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMa YpaBHEHHWI: ypaBHeHHE MeHpeneeBa—
Kitaneiipona u BbIpakeHUE€ JUIsl BHYTPEHHEH HSHEPrUH. YCJIOBUS NPUMEHUMOCTH 3TOM MOJENN: HHU3Kas
KOHLIEHTpallusl YacTHLl, BBICOKHE TeMIepaTyphl. BelpakeHune uisi BHYTPEHHEH SHEPIMM OJHOATOMHOIO
MJI€aBHOIO Tasa.

KBa3ucratnueckue u HECTATUYECKUE TIPOLIECCHI.

OnemeHtapHas paboTa B TepMoAuHamuke. Bprumcienue pabGoTbl mo rpaduky mporecca Ha pV-
auarpamme.

Tennonepenaua kak crnoco0 M3MEHEHUS BHYTPEHHEW >HEPrMM TEPMOJMHAMUYECKOM cUCTeMbl 0e3
coBepiieHHus paboThl. KOHBEKIMS, TEMIONPOBOAHOCTD, H3ITyUEHHE.

KomnuectBo Ttemnorel. Temno€MKOCTh Tena. YaenbHas W MOJISIPHAs TEIUIOEMKOCTH BEILECTBA.
VYpaBHeHue Maiiepa. VYpaenbHas TEIUIOTa CropaHus ToIuMBa. Pacuér konudecTBa TEIUIOTHI IIPH
tertoniepenaye. [lonsarue 06 agnabaTHOM Tpoiiecce.

IlepBblif 3akoH TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomuuecTBo TemaoTel U paboTa Kak Mepsl
WU3MEHEHHUS BHYTPEHHEN SHEPTUH TEPMOIMHAMUYECKON CHCTEMBI.

Bropoii 3akoH TepMOIMHAMHUKU [UIsl PaBHOBECHBIX IIPOLIECCOB: 4YEpE3 3aJaHHOE pPABHOBECHOE
COCTOSIHUE TEPMOAMHAMUYECKON CUCTEMBI TPOXOAUT €AMHCTBEHHAs afuadarta. AGCONIIOTHAs TeMIleparypa.

Brtopoii 3ak0H TepMOJMHAMUKHU 11 HEPABHOBECHBIX IIPOLECCOB: HEBO3MOXKHO MEpeaaTh TEIUIOTY OT
Oonee xosonHOro Tena K Oosnee Harperomy 6Oe3 komnencauuu (Knaysmyc). HeobpaTumocTb mpHUpOTHBIX
ITPOLIECCOB.



[Ipunuune! geiictBus TernoBeix MamuH. KI1JI.

Makcumansnoe 3Hauenue KII. [{ukn Kapno.

DKOJIOTHYECKUE AaCMeKThl HCMIOJb30BaHMUS TEIUIOBBIX JBUTraTeneil. TermoBoe 3arps3HeHue
OKPY’KaIOILEH CPEbl.

TexHu4eckue ycTpoicTBa U TEXHOIOTUUECKHUE MPOIECChI: XOIOIUIBHUK, KOHIUIIMOHED, TU3EIIbHBIN U
KapOIOpaTOpHBIN JBUTATEN, MapoBas TypOMHA, MOJY4YEHHE CBEPXHU3KUX TEMIepaTryp, YTHIU3ALUs
«TETUJIOBBIX» OTXOJIOB C MCIIOJI30BAHUEM TEIUIOBOTO HACOCA, YTUIM3AIUsl OMOOPTaHUYECKOTO TOTUTHBA IS
BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenue TemnepaTypsl pU ainadaTHueCKOM PaclIMpPEHUH.

Bo3nymnoe orauso.

CpaBHEHME YIENbHBIX TEIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEN S3HEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KommbrorepHbie MOIEIM TETUIOBBIX JBUTATENCH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BELIECTBA.

NccnenoBanue aguadaTHoro mpouecca.

N3yueHne B3aMMOCBSA3M HHEPrUU MEKMOJEKYISIPHOIO B3aWMOJCHCTBUS M TEMIEPATYpbl KUIIEHUS
KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue u KoHeHCanus. VicnapeHne u KutieHue. Y elibHas TEIUIoTa mapooopa3oBaHusl.

Hacpiiennele u HeHachlllleHHblE Mapbl. KadecTBeHHass 3aBUCHUMOCTb IUIOTHOCTM M JABJIEHUSA
HACBIIIEHHOTO Tapa OT TEeMIIEpaTypbl, UX HE3aBHCHUMOCTh OT 00BEMa HACHIIMIEHHOTO Mapa. 3aBUCHUMOCTD
TEeMIIepaTypbl KUIIEHUS OT JABJIE€HUS B )KUJKOCTH.

BnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrannuyeckue u amopdHbie Teaa. AHM30TPOIUS CBOMCTB KpucTaiyioB. [InaBienue
Y KpUCTaJUIM3alus. Y aenbHas TeruioTa miasieHus. Cyomumanms.

Hedopmaruu tBEpHoro Tena. Pactskenune m cxarue. Casur. Moayne HOnra. Ilpenen ympyrux
nedopmariuii.

TennoBoe pacmmpeHue >KUAKOCTEH U TBEPABIX Tell, OO0BEMHOE U JHMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIJIOBBIX KOJI€OAHWN YaCTHUIl BEIIECTBAa KaK MPUYMHA TEIJIOBOTO pPACIIMPEHHUs Tel (Ha
KaueCTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue sHEprun B Pa3zoBbIX Mepexoax.

VYpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTspkeHHE. KoadduimeHT moBepXHOCTHOTO HATsDKeHHsS. KamwuispHbie sBICHUS.
JlaBiieHre 0 UCKPUBJIEHHON TOBEPXHOCTHIO xkuaAKocTu. Dopmyia Jlamaca.

TexHudeckue yCTpPOWCTBA W TEXHOJOTHYECKHE TIPOLECCHI: JKUJKHE KPUCTAIUIBI, COBPEMEHHBIC
Marepuabl.

Hemoncmpayuu.

TeruoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX TapOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenne critbl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmaunBaHue.

Kanunnsapuseie siBieHus.

Monaeny HEHEIOTOHOBCKOW YKUJIKOCTH.

CriocoObl U3MepeHUs BIaXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHHS KPUCTAINIMYECKOTO BEILIECTBA.

Bunst nedopmaruii.

Habmtonenue manbix negopmanuii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKyM.



N3yyeHne 3ak0OHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mepenne yienbHOM TEIUIOTHI TJIABJICHHS JIbJA.

N3yuyeHune CBOMCTB HACHIICHHBIX I1ApPOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OIICHKA MAacChl MApOB B IOMELICHHH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSIKESHUSI.

N3amepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH 1e(OpMaliy PE3MHOBOTO 00paslia OT MPUIIOKEHHONW K HEMY CHJIBL.

Pa3znea 4. JjekTpoauHaAMHUKA.

Tema 1. Inexmpuueckoe noie.

OnekTpu3zanusl TeJl U €€ NMPOSBICHUA. JJIEKTPUYECKUM 3apsa. JlBa BUAA AIIEKTPUYECKUX 3apsJiOB.
[IpoBOoAHMKY, AUIAEKTPUKHU U TOTYIPOBOJHUKU. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3aps/l. 3aKOH COXpPaHEHUS
3IEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Dnektpruyeckoe nose. Ero qeiicTBre Ha 3IeKTPUYECKUE 3apsibl.

Hanpsokénnocts anextpuyeckoro nosst. [IpoOueiid 3apsa. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOTO
nosist. OTHOPOJTHOE JIEKTPUUYECKOE TTOJIE.

[loTeHUManbHOCTh  AJIEKTPOCTATUYECKOTO  MMoJid. Pa3HOCTb MOTEHUMAJOB U HAOpsDKEHUE.
[loTenuumanpHas 3HEprusi 3apsaa B 3JIEKTPOCTaTHUYECKOM mosie. [loTeHnuan 31eKTpocTaTuuecKoro IModisl.
CBs13p HaNpsHKEHHOCTH NOJISL U Pa3HOCTH MOTEHLUAJIOB JIJISl AJIEKTPOCTATUYECKOT0 M0JIs (KaK OAHOPOIHOrO,
TaK U HEOJTHOPOAHOTO).

[IpuHIMI Cynepno3uLUK 3JIEKTPUUECKUX MOTEH.

[Tone Toueunoro 3apsina. [lone paBHoMepHO 3apsikeHHOM cdepbl. [lose paBHOMEPHO 3apsSKEHHOTO IO
00BEMy mapa. [lone paBHOMEpPHO 3apsHKCHHON OCCKOHEYHOW TUIOCKOCTH. KapTHHBI THHUA HaNPsHKEHHOCTH
3TUX MOJIEH U SKBUIOTEHUUAJIbHBIX [IOBEPXHOCTEM.

[IpoBOHMKY B 2JIEKTPOCTATUUECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMAIEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJI€e. [uanexkTpudeckas MpoHUIIaeMOCTh BEIIECTBA.

Konznencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpA.

[TapannensHoe coenMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COENMHEHNE KOHAEHCATOPOB.

DOHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBr>KeHre 3apsyKeHHON YacTHUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHnueckue ycTpoiicTBa M TEXHOJOTMYECKHE  IPOLECCHI:  AJIEKTPOCKOM,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMIIEHHE dIIEKTPONPUOOPOB, KOHAEHCATOPHI, reHepaTop Ban ae ['paada.

Jemoncmpayuu.

YCTpoUCTBO U MIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

DEeKTPUUECKOE MOJIe 3apsyKEHHBIX IIapUKOB.

DIEeKTpUYECKOE MOJIE€ JBYX 3apsKEHHBIX TUIACTHH.

Mopenb snexkTpocTaTiudeckoro reneparopa (Ban ne ['paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

YCTpolCTBO U IEUCTBHE KOHAEHCATOPA ITIOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH TJIOCKOTO KOHJEHCATOpa OT IUIOLIAJN IUIACTUH, PACCTOSHUS MEXKIY
HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus EKTPUIECKOro MOJIS 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsiaka U pa3psKka KOHAEHCATOpa 4Yepe3 pe3UcTop.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie padomeol, npaKmMuKym.

OrueHka cuil B3auMOACHCTBUS 3apsKEHHBIX TEll.

Habmionenne mpeBpamieHus HHEPrUM 3apsDKEHHOTO  KOHAEGHCATOpa B JHEPTUI0  M3ITYUYCHHS
CBETOAMO/A.

N3ydeHue nmpoTekaHus TOKa B LEMH, COJEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3sHOCTHM TOTEHUHAIOB (HANpSDKEHUS) MPU  MOCIEI0BATEIBHOM COEIUHEHHUU
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil dneKmpuyecKuil mokx.

Cuiia Toka. ITocTOSAHHBIN TOK.



VYcnoBus CyliecTBOBaHUS MOCTOSIHHOIO 3JIEKTPUYECKOro Toka. Mcrounuku toka. Hanpspkenne U un
SJC é.

3axon OMa 11 yyacTKa LEenu.

DIIEKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTh CONPOTHUBIICHHS OJHOPOJHOrO IMPOBOJHHUKA OT €ro
JUIMHBI U IIJIOLIA/IM IONIEPEYHOI0 CEUEHUs. Y I€TIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajieIbHOE, CMEUIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuueckux nenei. [pasmia Kupxroda.

Pabota anekTpuueckoro Toka. 3akon xoyms—JIenma.

MoIHOCTb 3EKTPUUYECKOT0 TOKA. TemnoBasi MOLUIHOCTD, BbIIEIsIEMast HA PE3UCTOPE.

OJIC u BHyYTpeHHEe CONPOTUBJICHHUE HMCTOYHHMKA TOKa. 3akoH Oma miid TMONMHOW (3aMKHYTOM)
3JIEKTPUYECKOM e, MOIHOCTh UCTOYHUKA TOKAa. KOpOTKOE 3aMbIKaHKeE.

KonneHcarop B ienu NOCTOSSHHOTO TOKA.

TexHuueckue ycTpoucTBa U TEXHOJOTHMUECKHUE MPOIIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKON SHEPrUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAIPSHKEHUS.

HccnepoBanue 3aBUCUMOCTU CHJIBI TOKA OT HAIPSDKEHUS IUISI PE3UCTOpa, JaMIlbl HAKAIMBAaHUSA W
CBETOAMO/1A.

3aBUCUMOCTh COTMPOTUBIICHUS HUIUHIPUUECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAJAHM IOMEPEYHOTO
CEYEHMS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COITPOTUBIICHUS MPU TTOCTOSTHHOM HaIPSIKEHUU.

[Ipsimoe uzmepenue DJIC. KopoTkoe 3aMblkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHEIO
COMPOTHUBIICHUS.

Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B IIETH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanune cMenIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CoOnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS JIS JTaMITbl HAaKaJTUBaHUS.

YBenuueHue npesena u3MepeHus amrnepmeTpa (BoIbTMETpa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnepoBanue 3aBucumoctd DJIC ranbBaHMYECKOTO »3JEMEHTAa OT BpPEMEHM IMPU KOPOTKOM
3aMBIKaHUU.

HccnegoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJKOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HONW MOIITHOCTHA UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKkTpuyeckas TPOBOJUMOCTh PA3MUYHBIX BEIIECTB. OJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHHS] METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYeCKHil TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CobcTBEHHAss U MpPUMECHas MPOBOJUMOCTh MONTYINpoBOoAHUKOB. CBoiicTBa pP-—n-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJIUTAX. IDJIEKTPOJUTHUYECKAss AMCCOLMALMSA. DJIEKTPOJIU3. 3aKOHbI
®dapazes U1 HIEKTPOIU3A.

DnekTpuyeckuil Tok B razax. CamMoCTOSATEIbHBI U HECAMOCTOSITENbHBIN pa3psan. Pa3nuuHble THUIMBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1na3zma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHUE: Ta3opa3psiaHble JaMIibl, 3JEKTPOHHO-
my4yeBasi TpyOKa, MOJYNPOBOJHUKOBbIE MPUOOPHI: AMOJ, TPAH3UCTOP, HOTOAMOJ, CBETOIMO/, TralbBaHUKA,
paduHUPOBaHNE MENIY, BHIILIABKA aTIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHMOCTbH COMPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

3akoHbl anekTponnza Dapases.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHEHME NPOBOAUMOCTH METAJIJIOB M OJYIIPOBOJHUKOB.



OAHOCTOPOHHSIS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopmnuie pabomoi, nPAKMUKYM.

HaGmonenue anekrpoinusa.

W3mepeHue 3apsja 01HOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEpPUCTHKH JTUOJA.

Pu3n4ecKUuil NPAKTHKYM.

CriocoObl n3MepeHuss (QU3MYECKUX BEIMYMH C HCIOJIb30BAHMEM aHAJIOTOBBIX U LM(POBBIX
M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHTEIbHBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennyuH. OLieHKa IpaHUIl HOIPEIIHOCTEN.

[IpoBeenne KOCBEHHBIX U3MEPEHH, UCCIIEJOBAHNI 3aBHCUMOCTEH (PU3NYECKUX BEITMYMH, IPOBEPKa
IPE/UIOKEHHBIX THUMNOTE3 (BbIOOp U3 pabOT, OMMCAHHBIX B TEMATUYECKHX paslenax «YueHU4ecKui
HKCHEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

Wzyuenne kypca ¢usuku yrayonénHoro ypoBHsS B 10 Kimacce OCymIecTBISiETCS € y4E€TOM
COZIep KATENIbHBIX MEXIPEJAMETHBIX CBSi3el ¢ KypcaMH MaTeMaTHKH, OMOJIOTMH, XMMHUH, reorpapuu u
TEXHOJIOTUHU.

Meosicnpeomemnule nonamus, C6A3AHHBIE C U3YUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA: SIBICHUE,
Hay4YHbI (akT, rumoresa, (¢uU3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIONEHNE, OSKCIIEPUMEHT,
MO/JICJIMPOBAaHUE, MOJIENIb, U3MEpPEHHUE, MOTPELIHOCTH H3MEPEHUH, U3MepHUTEIbHbIE NMPUOOPHI, LU(PpOBas
naboparopusl.

Mamemamuxka: peuienue cucteMbl ypaBHeHuil. JluneilHas ¢ynkuus, napabona, runepbona, HUX
rpaduKu U CBOWCTBAa. TpHUroHOMETpHUYECKHE (YHKUIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPBI M X MPOEKLUU Ha OCH KOOPJIUHAT, CJI0’KEHHE BEKTOPOB.

Buonocua: mexanndeckoe NIBWKEHUE B KUBOW mpupone, uddysus, ocMoc, TEMI000MEH KUBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY)KAIOLIeH Cpelbl, YTHIIM3alus OMOOPraHMYecKOro TOIIMBA IS
BBIPAa0OTKH «TEIUIOBOM» M 3JIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSIKEHUE U KalWJUIAPHBIE SIBICHUS B
IIPUPOJIE, DIIEKTPUUECKHE SBJICHUS B )KMBOW IIPUPOJIE.

Xumusa: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISPHAs
Macca, TOJy4YeHHUE HAaHOMAaTEpHUaJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEH U Ta3oB, XKHUIKHE
KPUCTAQJIJIbl, JJIEKTPUYECKHE CBOWCTBA METAJVIOB, DSJIEKTPOJUTHYECKAs JIMCCOLIMAlLIMS, TallbBaHUKa,
ANEKTPOHHAs! MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUKEHUN C UCHOIb30BAHUEM MEXAHM3MOB, YUET CYXOro M XKHJIKOTIO
TPEHHs] B TEXHUKE, CTaTUYECKHE KOHCTPYKIUHU (KPOHIUTEIH, pemeéTyaTble KOHCTPYKIMH), UCIIOIb30BaHHE
3aKOHOB COXpPAaHEHHMsS MEXaHMKH B TEXHHUKE (THPOCKOI, BOAOMET M JApYyrHe), JBUTATeNlb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH MOIYYE€HHS COBPEMEHHBIX
MaTEpUajIoB, B TOM YMCIIE€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH, 2JIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbI, TOIYIPOBOAHUKOBBIE TIPUOOPHI, FaJIbBAHUKA.

INDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOITPAMMLBI 110 ®U3UMKE HA VYPOBHE
CPEIHEI'O OBUIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» T0JIKHBI OTPAKaTh TOTOBHOCTb
U CHoCOOHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS C(POPMHUPOBAHHOW BHYTPEHHEW IMO3UIMEH JMYHOCTH,
CHUCTEMOH IICHHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHUX YyOEXIEHHH, COOTBETCTBYIOIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO 0OIIecTBa, pacIIMpeHUEe JKU3HEHHOIO OIbITa W OIbITa
JESATEIIBHOCTH B IIPOLIECCE PEAIN3allMd OCHOBHBIX HAIIPABJICHUN BOCIUTATECIIBHOM IESATEIBHOCTH, B TOM
YUCJIEC B YACTU:
rPaXKAAHCKOI0 BOCIIMTAHMSA:



c(OPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIUM OOYYaIOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOIO dieHa
POCCUICKOTO O0IIIEeCTBA;

IPUHATHE TPATULMOHHBIX O0IIEYETIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTb B MHTEpecax TIpa’KAaHCKOIo OOIIecTBa, y4acTBOBATH B
CaMOYIIpaBJI€HUH B 00pa30BaTEIIbHOM OpraHn3aluy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIbHBIMH HWHCTUTYTAaMH B COOTBETCTBHHM C HUX (QYHKUUSMH U
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATEIbHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHMSA:

Cc(OPMHUPOBAHHOCTb POCCUHCKOM IpaXIaHCKON UJAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JAOCTHKEHMSM POCCHUMCKHMX Y4YEHBIX B OOJIACTH
(bU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMIO M IPUHUMATh OCO3HAHHbBIE PELICHMs, OPUEHTHPYACh HAa MOpPaJIbHO-
HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOIO;

OCO3HaHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOWYMBOTO OyAYIIEro.

3CTETHYECKOI0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas ICTETHKY HAYYHOTO TBOPYECTBA, MPUCYHIETO (U3UUECKON
HaykKe.

TPYAOBOI0 BOCIIMTAHUA:

MHTEpEC K pa3InyHbIM cdepaM Mpo(ecCHOHATBHON eSTeNFHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOH H
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu M peann30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa30BaHMIO U caMO00pa30BaHUIO B 00JIaCTH (PU3MKU Ha MPOTSKEHUH BCel
KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpBl, OCO3HAHHE TIJIOOAJBHOTO XapakTepa HSKOJOTHYECKHX
po0em;

IUIAHUPOBAHHUE U OCYILECTBIECHUE EHCTBUN B OKPY)KAIOIIEH CPElle HA OCHOBE 3HAHMS LIEIEH YCTOWYMBOIO
pa3BUTHS YEIIOBEUECTBA;

paciiipeHe OIbITa IeSTEIbHOCTH 3KOJOTMYECKOW HAINpaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUU 110
¢dusuke.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKOM
HayKH;

OCO3HaHUE IIEHHOCTH HAay4YHOH NeATeIbHOCTH, TOTOBHOCTh B IMpOIecCEe M3Y4YeHUs (PU3MKU OCYIIECTBISATH
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

CaMOCTOATENBHO (hOPMYITHUPOBATh M aKTyaAJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIISTh ENU JEATeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHN UX TOCTHKCHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B pACCMATPUBAEMbIX (PU3MUECKHX SBJICHHSIX

paspabaThiBaTh IUIaH peHICHUS MpoOJieMbl ¢ Y4ETOM aHajdu3a MMEIOIMIUXCSA MaTepUuajbHbIX |
HeMaTepHUaIbHbBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIESITEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEJSAM, OLICHUBATh PUCKHU
IMOCJIE/ICTBUN NEATCIBHOCTH,

KOOPJIMHUPOBATh M BBHIMOJHATH PabOTy B YCJIOBHSIX pPEaIbHOT0, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;



pa3BHUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3soBble ucciienoBare/ibCKie JeHCTBUA:

BJIQJICTh HAYYHOU TEPMHHOJIOTHUEH, KITFOYSBBIMH IMOHITASIMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIAJICTh HAaBBIKAMU YYEOHO-HMCCIICJIOBATEIILCKOH W TPOCKTHOH JCATEIBHOCTH B 0OO0NAacTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY ITIOMCKY METOJIOB peIIeHUs 3anad (U3NIECKOTO
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BJIAJICTh BUJAMHU JIEATCIBHOCTH 1O TOJYYECHHIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINU, TPEOOPA30BAHUIO H
MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCJIE MPU CO3AAHUH YICOHBIX TPOEKTOB B 00JIACTH
buzuky;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3U U aKTyalIM3UPOBATh 33]avy, BBIIIBUTATh THIIOTE3y €€ pEIICHHUS,
HaXOJUTh AapPTyYMEHTHI ISl JIOKA3aTeNbCTBA CBOUX YTBEPXKICHHWH, 3a/laBaTh NapaMeTPbl W KPUTEPHH
peleHus;

aHAIM3WPOBATh TIOJNYYCHHBICE B XOJAC pPEIICHUS 3aJadll pPe3yJIbTaThl, KPUTUYECCKH OICHUBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/layd B 0OPa30BaTEIILHOW JEATEILHOCTH, B TOM YHUCIE IPH
U3yYeHUH (PU3HKH,

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBAThH IPUOOPETEHHBIHN OIBIT;

YMETh MMEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOJIXOIbl i PEILICHHS,;

CTaBUTh MPOOJIEMBI U 33]]a4H, OMYCKAIOIIUE aJbTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMHU IOJy4CHUS WH(POpMAMH (PU3NISCKOTO COICPKAHHUS W3 MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEITFHO OCYIIECTBIISITh TOUCK, aHAJINW3, CHUCTEMATH3AIlMI0 W HMHTEPIpeTanuio WH(OpMaIun
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

MCIIOJIb30BaTh CPEACTBA MH(OOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHMU3AIMOHHBIX 3a/ad C COOJIIOJIeHHEM TpeOOBaHWUW SPrOHOMHKH, TEXHUKH
0€30MacHOCTH, THUTHUEHBI, PecypcocOepexeHus, MPAaBOBBIX M JITUYECKUX HOPM, HOPM HH(OPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJEpKAHUS B Pa3TUYHBIX (hopMarax ¢ y4ETOM HazHadeHHs WH(OpMaLUU
U TISJICBOM ayJUTOPHH, BEIOMpAsi ONTUMAIBHYIO (hOpPMY MPECTABICHUS U BU3YAJIN3AIUH.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ JeliCTBHUS:

OCYIIIECTBIIATEH OOIICHHE HA YpOKaX (DM3MKHU M BO BHE-YPOUHOU JEATCIILHOCTH,

pacro3HaBaTh MPEANMOCHUTKA KOHMIMKTHBIX CHTYAIMH U CMATYATh KOH(IHKTHL

Pa3BEéPHYTO M JIOTUIHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOIb30BAHMEM SI3BIKOBBIX CPEJICTB;

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHTHON W WHIUBUAYAITBHON paOOTHI;

BBIOMpATh TEMAaTUKY M METOABl COBMECTHBIX JCHCTBHH ¢ y4ETOM OOIIMX HHTEPECOB WM BO3MOXKHOCTEH
KQKJI0T0 WICHA KOJIJICKTHUBA;

MPUHUMATh I COBMECTHOM JEeSTENbHOCTH, OPTaHHU30BBIBATH U KOOPAUHUPOBATH JEUCTBUS TO €&
JOCTHKCHHIO: COCTABIISITh TUTAH JACHCTBHMA, paCIIpeIe/sITh POJIU ¢ Y4ETOM MHEHUIH YY9aCTHUKOB, 00CYX/IaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJIAJa M KaXJIOTO YYaCTHHKA KOMAHABI B OOMMHA pe3yibTaT TIo
pa3pabOTaHHBIM KPUTEPHSIM,

mpenjaraTh HOBBIE MPOEKTHI, OICHUBATh HWACH C TMO3WUIUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBIISTh TO3UTUBHOE CTPATETHYECKOE IMOBE/ICHUE B PA3IMYHBIX CHTYAIUSX, MPOSBISITH TBOPUECTBO U
BooOpakeHue, ObITh UHULIUATUBHBIM.

PeryisiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE IeiicTBUS

Camoopranuszaums:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO JEATEIILHOCTh B O0JIACTH (U3UKH WU aCTPOHOMHHU,
BBISIBJIATH POOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a]1a4H;



CaMOCTOSITEJIbHO COCTAaBJIATh IIJIaH PELIEHUS pacu€THBIX M KauyeCTBEHHBIX 3ajay, IUIaH BBINOJIHEHUS
MPAKTUYECKON pabOTHI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOUYTEHU;
JlaBaTh OLIEHKY HOBBIM CHUTYalLHsIM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO SPYIUIIMH B 00J1aCTH (PU3UKH, TOCTOSIHHO TOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBI YPOBEHb.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pe3yibTaTOB LIECIISAM;

BJIaJIeTh HABBIKAMH I103HABATEJIbHON Pe(ICKCHH KaK OCO3HAHMSI COBEPIIAEMBIX AEHCTBUI U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIO0JIb30BaTh NPUEMBI pe(IeKCUU /171l OLIEHKH CUTYalllu, BbIOOpa BEPHOIO PELLEHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 10 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouecce nocTHKEHUS JIMYHOCTHBIX PpE3yJIbTaTOB OCBOCHMS MpOrpaMMbl IO (U3MKE A YpPOBHSA
cpeaHero ooOmiero o0pa3oBaHHMA Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOLMOHAJIBHBIN HHTEIIICKT,
npeanoiararoIui copMUpOBaHHOCTb:

CaMOCO3HAHUS, BKJIOYAIOUIET0 CIIOCOOHOCTh IIOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE, BHUJAETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOIMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ce0€;
CaMOpETyJINPOBaHUs, BKJIKYAIOLIETO0 CaMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh alallTUPOBATHCS K SMOLMOHAIBHBIM W3MEHEHUSIM U MPOSABIATH TMOKOCTbH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAllUM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTH)KCHHIO LEIW W yCIeXy, ONTHUMH3M,
MHHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH COCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYTUX, YUYUTHIBATh €T0 MPH
OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpauBaTh OTHOIIEHUS C JPYTUMH JIIOAbMH,
3a00TUTbHCA, IPOSBIIATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

ITPEAMETHBIE PE3VIJIBTATHI

K konmy obydyenus B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIIyOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM !

MOHUMATh POJib (PU3UKU B HIKOHOMHUYECKOM, TEXHOIOTHYECKOM, IKOIOTUUECKOM, COLMATbHOM M 3THYECKOM
cepax AeATeIbHOCTH YeJIOBEeKa, pOJib U MECTO (PM3UKH B COBPEMEHHON HAayYHOH KapTHHE MHpa, 3HAuUCHHE
OIMcaTeIbHON, CUCTEMATU3UPYIOIIEH, 0OBICHUTENBHON U MPOrHOCTUYECKOW (YHKIMI HU3NYECKON TeopuH
— MEXaHMKH, MOJEKYISIpHOW (M3MKU U TEPMOAMHAMHUKH, POJb (puU3HUecKOoW Teopuu B (HOPMHPOBAHUHU
Mpe/ICTaBICHUI 0 PU3NYECKON KapTHHE MUPA;

pa3nuyath YCIOBUS NMPHUMEHUMOCTH MoJelell (pU3MUECKUX Teld W IMPOLECCOB (SBJICHUN): WHEpLHUAbHASL
cucremMa OTcuéTa, aOCONIOTHO TBEPIOE TEJNO, MaTepualbHAs TOYKAa, PABHOYCKOPEHHOE JBM)KEHUE,
CBOOOJIHOE TajeHHe, a0COMIOTHO ympyras aedopmaiius, aOCOJIOTHO YNpyroe W aOCOJMIOTHO HEYNpyroe
CTOJIKHOBEHMS, MOJEIH Ta3a, )KMIKOCTH U TBEPAOIO (KPUCTAUIMYECKOT0) TENA, UACAIbHBIN a3, TOUEYHBIN
3apsij, OAHOPOJHOE MIEKTPUUYECKOE ITOJIE;

pa3nuyath yciaoBus (TpaHUIBl, OOJACTH) NPUMEHUMOCTH (PHU3MUECKUX 3aKOHOB, IMOHUMATh BCEOOLIHit
xapakTep (pyHIaMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIIOJIb30BAaHHSI YACTHBIX 3aKOHOB,;



aHAIIM3UPOBATh U OOBSACHATH MEXAHUYECKHE TPOIECCHl U SIBIICHUS, UCIOIB3YS OCHOBHBIC TOJOXKEHHUS U
3aKOHBI ~ MEXaHUKH  (OTHOCHUTEIBHOCTh  MEXAaHMYECKOrO  JBWKECHHs,  (POpMynbpl  KHUHEMAaTUKH
PaBHOYCKOPEHHOT'O JIBIJKEHUs, mpeoOpa3zoBaHus [amunes [ CKOPOCTH U TEpPEMEIICHHUS, 3aKOHBI
HeroTona, mpuHIMN OTHOCUTENBHOCTH [‘ayiuies, 3aKOH BCEMHPHOIO TSTOTEHHUS, 3aKOHBI COXpPaHEHUS
HUMITYJIbCA U MEXAHUYECKOU PHEPIUH, CBsI3b paOOTHI CHIIbI C U3MEHEHHEM MEXaHWYEeCKOW HEPIruu, YCIOBUS
paBHOBeCHsI TBEPAOIO TeJa), MPU STOM HUCIOJIb30BaTh MAaTEMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh
YCIIOBUSI IPUMEHUMOCTH (PU3UYECKHX 3aKOHOB: IpeoOpazoBaHuil ['anuiies, BTOPOro U TPEThEro 3aKOHOB
HrroTona, 3aKk0HOB COXpaHEHUsI UMITYJIbCa U MEXAaHMYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;
aHAJIM3UPOBATh U OOBSICHITH TEIUIOBBIE MPOLECCHl U SIBICHUS, UCIONB3Ysl OCHOBHbIE nonoxenus MKT u
3aKOHBI MOJIEKYJSIpHOM (HU3UKH M TEPMOAMHAMMKHU (CBSA3b MaBJICHMSI HICATLHOTO ra3a co CcpeaHen
KMHETUYECKOM HSHEprueil TEIUIOBOro JIBIKCHUS M KOHIICHTPALMEW €ro MOJEKYJ, CBS3b TEMIEepaTypbl
BELIECTBA CO CpEeAHEH KWHETHMYECKOW SHEprueil TEeIUIOBOrO JBMKEHHSI €ro 4YacTHll, CBSI3b JaBJICHUS
HJICATIBHOTO T'a3a C KOHLEHTPAIMEW MOJIEKYJl U €r0 TeMIepaTypou, ypaBHeHue MenaeneeBa—KnarneiipoHa,
MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHMs] JHEPrMM B TEIUIOBBIX MpOIeccax), MPU STOM
WCIIOJIb30BaTh MAaTeMaTHYE€CKOE BBIPAKEHHWE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHHUMOCTH YPaBHEHUS
MenaeneeBa—Kianeipona;

AHATM3UPOBATh M OOBSCHATH DJICKTPUUECKHUE SIBJICHUSI, HWCIIONb3YS OCHOBHBIC TIIOJIOKEHHUS U 3aKOHBI
AJIEKTPOJIMHAMHUKN (3aKOH COXPAaHEHHS JJIEKTPUUYECKOTO 3apsiga, 3akoH KynoHa, mNOTEHIIMaNIbHOCTD
ANEKTPOCTATUYECKOTO TMOJISI, IPUHIIUI CYNEPIO3ULINY IIEKTPUUECKUX TOJEH, IPU 3TOM yKa3bIBasl YCIOBHUS
MpUMEHUMOCTH 3aKkoHa KynoHa, a Takke MpakTUYECKH Ba)KHBbIE COOTHOIIEHHUS: 3aKoHbl OMa i yyacTka
LeNu U JJIs 3aMKHYTOM 3JIeKTpruecKoi 1emnu, 3akoH J[xoymns—JIenna, npaBuna Kupxroda, 3akonsr @apages
JUTSL DJIEKTPOJIN3A);

OIMUCHIBATh (PU3UUYECKUE MPOLIECCHI U SABIICHUS, UCTIOIb3YS BEIMUUHBL: MIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE,
UMITyJIBC Tella U CHUCTEMbI Tell, CHJIa, MOMEHT CHWJbI, JaBlIeHUE, MOTEHINAIbHAs YHEPTUsi, KHHETHUECKas
SHEPTUsI, MEXaHUUYeCKasi IHEPrus, paboTa CUJIbI, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CUJIa TSHKECTH, Chja
yIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTh, YHEPTHs B3aMMOJCHCTBHUS Tena ¢ 3emMiéil BONM3H €€ MOBEPXHOCTH,
SHEPTHUsl YIPyrou aeGopManuy MPYKUHBI, KOJTUYECTBO TEIUIOTHI, aOCOMIOTHAS TeMIlepaTypa Tela, padoTa B
TePMOJUHAMUKE, BHYTPEHHSISI DSHEPrusi HJEATbHOTO OJHOATOMHOTO Ta3a, paboTa uAealbHOTO rasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3nyxa, KII/ wmaeanbHOro TEIUIOBOrO [BHUTATEINsl; 3JICKTPUUYECKOE IIOJIE,
HAMPsKEHHOCTD AJIEKTPUYECKOTO MO, HAMPSHXKEHHOCTD TOJS TOUEYHOTO 3apsiia WK 3apsyKEHHOTO IIapa B
BaKyyM€ H B JUIJICKTPUKE, TMOTEHIMAT JJIEKTPOCTATUYECKOTO IOJsi, PAa3HOCTh IOTEHIIMAJIOB,
ANEKTPOJABIIKYILAs CHJIA, CHJIAa TOKA, HANpPSDKEHUE, MOIIHOCTh TOKa, DJEKTpUuYecKas €MKOCTh IJIOCKOTO
KOHJIGHCATOpa, COMPOTHUBJICHUE YYaCTKa IIEMH C IOCIEAOBATENbHBIM M TapaJlIeIbHBIM COCIUHEHUEM
PE3UCTOPOB, SHEPTUS IEKTPUUECKOTO MOJs KOHAEHCATOpa;

OOBSACHITH OCOOCHHOCTH TPOTEKaHUS (PU3UUECKUX SBICHUM: MEXaHUYECKOe JBWIKEHHE, TEIUIOBOE
JIBUKCHHE YaCTHUI[ BEIECTBa, TEIJIOBOE pPaBHOBECHE, OpOYHOBCKOe IBMkeHHe, nuddysus, ucmapeHue,
KUTIEHUE W KOHJICHCAIIUs, TUIABIICHUE W KPUCTAJUIM3AIMS, HAMIPABICHHOCTh TETUIONEPEaayu, dICKTPU3AIIHS
TeJ, SKBUMOTEHIINAILHOCTh MIOBEPXHOCTH 3apSKEHHOTO MPOBOIHHKA;

MPOBOJIUTH MCCIICIOBAHNWE 3aBUCHUMOCTUA OJHOW (DU3MYECKON BETUYMHBI OT JIPYrodl C HCIOJIH30BAaHUEM
MPSIMBIX HW3MEPEHHI, TIPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YIbTAThl TMOJYICHHOU
3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH B BHUJE TPa(UKOB ¢ YIETOM aOCONIOTHBIX MOTPEUTHOCTEH M3MEpEeHHH,
JIeaTh BBIBOJIBI TIO PE3yJIbTaTaM UCCIICI0BAHMS;

MPOBOANTHh KOCBEHHBIE H3MepeHUs (U3NYECKUX BEITUYMH, NPU ITOM BBIOMpaTh ONTUMAIBHBIA METOJ
HU3MEpEHUs, OIIEHUBATh a0COMOTHBIE U OTHOCUTEINILHBIE MMOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;
MPOBOAUTH OMBITHI MO TPOBEPKE TMPEAJIOKEHHOM THIOTE3bl: IJIAaHUPOBATh SKCIEPUMEHT, COOUpPATH
SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATh IMOJYYEHHbIE DPE3yJbTaTbl M JieJaTh BBIBOJ O CTaTyce
MPEIJI0KEHHON TUIIOTES3bI;

coOmoaTh mpaBwiIa O€30mMacHOr0 Tpylda TPH TMPOBEACHUW HCCICIOBAaHUNW B paMKax y4eOHOro
SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIeA0BATEIbCKOM U MPOEKTHON JIEATEIbHOCTH C HCIOIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

pemath pacy€THbIE 33Jaud C SBHO 3aJaHHOW M HESBHO 3aJaHHON (U3NYECKOW MOJEJbIO: Ha OCHOBAaHHUU
aHalM3a YCIOBUsS OOOCHOBBIBATH BHIOOpD (U3MUECKOW MOJENIH, OTBEYANIIeH TpeOOBaHHUAM 3aayH,
MPUMEHSITh (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAaThl (PU3UYECKUX TEOPUH MPHU HCIOIH30BAHUH



MaTEMaTHYECKUX METOJIOB PEIICHUs 3a/1ad, IPOBOAWUTH pacdy€Tbl HA OCHOBAHMM HMEIOLIUXCS JAHHBIX,
aHAJM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PELICHNUS C YUETOM MOJYUEHHBIX PE3yJbTaTOB;
pemaTh KayecTBEHHBIE 3a/1a4M, TpeOyIore MPUMEHEHUsI 3HAaHWK M3 pa3HBIX pa3zienioB Kypca (pusmku, a
TaK)K€ MHTETpallMK 3HAaHUW U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LENOYKY PAaCCyX/I€HUH C ONOPOIl Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SBICHHUS;
UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS Il OOBSACHEHHS OCHOBHBIX NPHUHLHUIIOB PaOOTHI M3MEPUTEIBHBIX
npuOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB;

IPUBOANUTh NPUMEPBI BKJIAJa POCCUHCKUX U 3apyOexHbIX Y4EHBIX-(QU3UKOB B Ppa3BUTUE HAyKH, B
00BsSICHEHHUE ITPOLIECCOB OKPYKAIOIIEr0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBaTh M OIICHWBATh IIOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIBHOCTH YEIIOBEKa,
CBSI3aHHON C (PU3MUYECKUMM IPOLECCaMH, ¢ MO3MLMHA HKOJOTMUECKOW Oe30IacHOCTH, HPEICTaBICHUN O
paloOHaIbHOM IPUPOAOIOJIB30BAHUN, @ TaKXKE PAa3yMHOM HCIOJIb30BAHUU JIOCTWXKEHUI HAyKu H
TEXHOJIOTUH JUIsl JAJIbHEHILIEro pa3BUTHS YEJIOBEUECKOro 00IIeCTBa;

IPUMEHSTH Pa3InYHbIe CIOCOOBI PabOThl ¢ MH(pOpManKel (U3UUIECKOTO COJACPKAHUS C MCIOIH30BAHUEM
COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTUH, TPU 3TOM HCIOJIB30BATh COBpPEMEHHBIE WH(OPMAIIOHHBIE
TEXHOJIOTUHU JJIsl TIOMCKA, MepepaboTKH M IMpelbsBIeHUs y4eOHOW M Hay4dHO-TIONMYJSpHOM HMHbOpMaIuH,
CTPYKTYPUPOBAHUS U MHTEPIIPETALH UHPOPMALIUH, TIOTYICHHOW U3 PA3IMYHBIX HCTOYHUKOB, KPUTUIECKU
aHAJIM3UPOBATh MOJY4aeMyl0 MH(GOPMALMIO U OLEHHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIHUXCS
3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA NH(OpMaLIUU;

IPOSIBJISITh OPraHU3aLMOHHBIE U I03HABATEIbHbIE YMEHHSI CAMOCTOSATEIBHOTO MPHOOPETEHNsI HOBBIX 3HAHUI
B IIPOIIECCE BBIIOJIHEHUS IPOEKTHBIX U Y4eOHO-HCCIe10BaTeIbCKUX PadoT;

paboTaTte B TpYIIE C HCIOJHEHHEM Pa3UYHBIX COMHUAIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYIIIHL,
palMoHaIbHO paclpeAesaTh AESITEIbHOCTh B HECTaHAAPTHBIX CHUTYalUsX, aJ€KBAaTHO OLEHUBATh BKJIAJ
KaX/10T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMOM MPOOIeMBL;

MPOSABIATh MOTHBAIMIO K Oyaymied MpodeccnoHalbHOM AeATeIbHOCTH IO CIEHUaIbHOCTAM (DU3HKO-
TEXHUYECKOTO TTPOQUIISL.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
J{j;')ﬂ HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI Beero Kontpoabubie IIpakTHyeckue gg;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPOIBI
1.1  HayuHblil MeTOA NTO3HAHUS TPUPOJIBI 6
Hroro mo pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2  ]JluHamuka 10
2.3 | Crartuka TBEpAOTO TEIa ) 1
2.4  3akoHBI COXpaHEHHS B MEXaHUKE 10 1
Wtoro no pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 | OcHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUHU 15 1
3.2 Tepmonunamuka.TerioBbie MalTnHbI 20 1
33 ArperaTtHble cocTosiHUS BeecTBa. dazoBble 14 1
nepexoabl
Hroro no paszneny 49
Pazgen 4. JIEKTPOJANHAMMUKA
4.1  DaexTpuyeckoe moie 24 1
4.2  TloCTOSIHHBIH 3EKTPHUUECKUI TOK 24 1
4.3 | Toku B pa3IMYHBIX Cpeaax 6
Wroro mo pazneny 54
Paznen 5. PU3HUECKHWI MPAKTUKYM
5.1 ‘ Ouznyeckuil NpakTUKyM 16 16
Hroro no paznery 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB JIeKTPOHHBbIE
[
Jl:;_n Tema ypoxka Beero KonrTpoabubie Ilpakruyeckue f[I:yT:eHnﬂ :)I;I[()l;l;zizlfenbﬂme
padoThI padoThI pecypebi
1 ®dusnka — pyHIaMEeHTaAIbHAS HayKa O IPUPOJIE 1
5 HayuHblii MeTOJT TO3HAHUS K METObI HCCIICIOBAHUS 1
(bUBHYECKUX SIBICHUAN
3 DKCIIEPUMEHT U TEOPHS B TPOLIECCE MMO3HAHUS TPUPOJIBI. 1
HabmoneHue v SKcriepuMeHT B (U3HKe
4 CniocoObl u3mMepeHus: GU3NUECKUX BETUYUH 1
5 AOCOII0THAs M OTHOCUTENIbHAS TIOIPEIIHOCTH 1
U3MEpeHUi (PU3HMUECKUX BEINYHH
MonenupoBanue B pusuke. Poiab 1 MecTo pU3uKY B
6 (dbopMHpOBaHNN COBPEMEHHON HAYYHOW KapTUHBI MUDA, 1
B IIPAaKTUYECKOH I TETbHOCTH JH0AeH
Mexanuueckoe aBmxenue. Cuctema orcyera.
7 OTHOCHUTETPHOCTh MEXaHUIECKOTO NBIKEeHHUS. [Ipsmas u 1
oOpaTHas 3a/1a4ll MEXaHUKHU
Panuyc-BekTop MaTepHalbHONM TOUYKH, €r0 MPOEKIIMU Ha
8 ocu koopauHat. Tpaektopus. [lepemenienne. CKOpocTb. 1
WX mpoeKIuu Ha OCH KOOPAMHAT
9 PaBHOMepHOE npsiMOIMHENHOE ABIKEHHE. I'paduueckoe 1
OTMCaHWE PABHOMEPHOTO PSMOJIMHEHHOTO TBHYKCHUS
10 CrnoxxeHue nepeMelieHnil U ckopocteil. Pemenue 3anay 1
HepaBHomepHoe nBuxkeHHe. MrHOBEHHasi CKOPOCTb.
11 VYckopenue. [IpsmonnHeitHOE TBUKEHNE C TTOCTOSHHBIM 1
YCKOpPEHUEM
12 I'paduueckoe onucanue MpsIMOIMHEHHOTO ABUKEHUS C 1

IMOCTOAHHBIM YCKOPCHHUEM




CBoOoaHOE majieHne. Y CKOpeHHue CBOOOTHOTO TaACHUSI.

13 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpauku

14 JIBm>xeHue Tesa, OpOIICHHOTO O] YIJIOM K TOPU30HTY
KpuBonuneiinoe npuxenue. JBUKeHUE 110 OKPY>KHOCTH.

15 YrnoBas u JInHENHHas cKopocTsh. Ilepuoxa u wacrora.
L{eHTpOoCTpEMUTENBHOE U MIOJHOE YCKOPEHUE

16 Kontposbhas padora o teme "Kunemaruka'
[TepBriif 3akoH HproTOHA. MIHEpLIMaIbHBIE CUCTEMBbI

17 orcuéra. [IpuHuun otHOCHTENBRHOCTH [ anuies.
HeunepuunanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHoeiicTBytomas cuiia. Bropoii 3akoH
Hsrorona. Macca

19 Bzaumopeiictue Ten. Tperuit 3akon HeroToHa

20 [Ipunuun cynepno3unuu cui. Pemenue 3anay Ha
IIpUMeHeHne 3aKkoHOB HbproToHa

21 3akoH BCEMHPHOTO TATOTEHHA. DKBUBAJICHTHOCTh
rPaBUTALMOHHON U MHEPTHON MacChl

22 Cuna TsDKeCTH M YCKOpeHHe CBOOOHOTO NaIeHuUs
JIBukeHre HeOECHBIX TeT U UX UCKYCCTBEHHBIX

23 cnyTHUKOB. [lepBasg kocMuueckasi CKOpOCTb. 3aKOHBI
Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cua tpenust. [Ipupona u BuabI cui Tpenus. [[Bmxenue

25 B KUJKOCTH U T'a3€ C YYETOM CHJIbI CONIPOTUBIICHUS
cpembl

26 Hasnenue. 'mapocrarnueckoe aaBienue. Cumna
Apxumena

7 AGcomotHo TBepaoe Teno. [loctynaTensHoe u
BpaIiaTeIbHOE JBMKEHNE TBEPOTO Tela

28 MoOMEHT CHJIBI OTHOCHTENIBHO OCH BpameHus. [liedo

CHJIBI




29

CrnosxeHue cuil, IpUIOKEHHBIX K TBepaoMY Teny. Llentp
TSDKECTH TeJa. Y CIIOBUS paBHOBECHS TBEPAOIO TeEJa.
Bunel paBHOBecus

30

Penrenue 3anau

31

32

KoHnTtpoinbHas padora mo teme "/[unamuka. Ctatuka
TBep0ro Tena'"

HNMnynec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. LIeHTp Macc cuctemsl
MaTepHalbHBIX TOUeK. Teopema 0 JBUKEHNUH LIEHTpa
Macc

33

34

I/IMHy.HBC CHJIbl U U3SMCHCHUC UMITYJIbCA TECJIA. 3aKkoH
COXpPAaHCHUA UMITYJIbCA. PeaktupHOE JABHIKXCHHEC

MoMeHT nMItysibca MaTepUaIbHON TOUKH.
[IpencraBienue 0 COXpaHEHMM MOMEHTA UMITYJIbCa B
LEHTPAJIbHBIX IOJIAX

35

Pemenue 3amau

36

Pabota cuibl Ha MaJIOM M Ha KOHEYHOM NIEPEMEIICHHH.
I'padnueckoe npeacrapnenue padoTsl cuibl. MoHOCTH
CHJIBI

37

38

39

40

Kunerunueckas sneprus. Teopema 06 U3MeHEeHUH
KMHETUYECKON SHEPrUu MaTepPUAIIbHON TOUYKHU

[ToreHnManbHbpIE U HEMOTEHIIMAIBHBIE CUIIBI.
ITorenuumanpHas sHeprus. Bropas kocMuueckas
CKOPOCTh

Tpetbst KocMuydeckasi ckopocThb. CBsi3b pabOThI
HEIMOTEHIUAIBHBIX CHUJI C U3MEHEHNEM MEXaHNYECKOU
HHEPrUH CUCTEMBI T€J. 3aKOH COXPAaHEHUS
MEXaHWYECKON IHEPTUU

Ynpyrue u Heynpyrue CTOJIKHOBEHUA. Y paBHEHUE
bepnyinu ns uaeanbHON JKUIAKOCTH

41

KonTpomnpHas pabota o Teme "3aKOHBI COXpaHEHUS B
MexaHuke"




Pa3BuTHe npencraBieHuil 0 IpUPOJE TETIOTHI.

42 Ocnosnblie nonoxxenuss MKT. [Tuddysus. bpoyHoBckoe 1
JIBUKCHHE
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPbIX TEIl.

43 Xapakrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHULL 1
BEIIeCTBA

44 Macca u pazmepsl Mosekyl (atomoB). Konnuecto 1
BemectBa. [locTtostnHas ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lkana Lenbcust 1

46 Pemenue 3amau 1

47 U neanpusblii ra3. ['a3oBble 3aKOHBI 1

48 Vpasuenue MenpeneeBa-Knaneiipona. Pemenue 3amgau 1

49 AOcomioTHas TemnepaTypa. 3akoH JlanbToHa 1

50 H3omporeccsl B uaealbHOM ra3e ¢ IOCTOSTHHBIM 1
KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npepcraBIeHUE H3OMPOIIECCOB: U30TEPMA, 1
u30X0pa, u3obapa

52 OcHoBHoe ypaBHeHue MKT 1

53 Pemenne 3amau 1
CBs13b a0COTIOTHOM TeMIIEPaTyphl TEPMOAMHAMUYECKOM

54 CUCTEMBI CO CpPEIHEN KNHETHYECKON DHEPrUEH 1
MOCTYTATEILHOTO TEIJIOBOTO JBUKCHHSI €€ YaCTHIT

55 '(')606HICHI/IG A CUCTEMATHU3aLMs 3HAHUI 110 TEME 1

OcHoBbl MKT"

56 Kontponsnas padora no reme "OcHoBsl MKT" 1
TepMoanHaMuueckas cucTema. 3a/lanie BHEITHUX
ycnoBui s T/ cuctembl. BHenHMe 1 BHyTpEeHHUE

57 napametpsl. [Tapamerpsl T/ cuctemsl Kak cpenHue 1
3HAYCHUS BEJIMYMH, OIUCHIBAIONTUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58 Hynesoe nauano repmoamnHamMuku. CaMOTIPOU3BOJIbHAS 1




peilakcanusa T,H CHUCTEMBI K TCIIJIOBOMY PAaBHOBCCHIO

MOI[CJ'IB HACaJIbHOT'O ra3a B TCpMOJUHaAMHUKCE. VcaoBus

59 IIPUMEHUMOCTH 3TOH MOJEIIN

60 YpaBHeHHevMeHneneeBa-Kﬂaneﬁp0Ha Y BBIPAKECHUE IS
BHYTPEHHEHN 3HEpruu
BelpaxxeHue 151 BHyTpEHHEH S3HEPTrur OJJHOATOMHOTO

61 ujeanpHOro raza. Kpasucraruueckue 1 HECTaTUUECKHE
IIPOLIECCHI

62 DOnemeHTapHas paboTa B TepMOAMHAMUKE. Borurcienue
paboTsl o rpaduky npouecca Ha PV-auarpamme

63 Temonepenaya Kak crnoco0 U3MEHEHUsI BHYTPEHHEH
sHeprun T/] cucrembl 0e3 coBepieHus: padoThI

64 KouBexk1us, TenionpoBOAHOCTh, U3IYYEHHE
KomnuecTtBo TemioTel. TennoéMKocTs Tena. Y nenbHas u

65 MOJISIpHAsI TEIUIOEMKOCTHU BEILIECTBA. Y I€IbHAs TEIJIOTA
CrOpaHusl TOIUIMBA

66 Pacuér xonmmuuecTBa TEIUIOTHI PH TEIUIONEpeaade

67 [Tonsatue 06 anuadatHom mporecce. [lepBriit 3akoH
TEPMOJUHAMUKU

68 KonndecTBo TemoTsl ¥ paboTa Kak Mepbl U3MEHEHUS
BHyTpeHHEN 3Hepruu TJ1 cucteMsl
Btopoii 3ak0H TEpMOAMHAMUKM ISl PABHOBECHBIX U

69 HEPAaBHOBECHBIX TpoIeccoB. HeoOpaTtumocTh
IIPUPOJHBIX ITPOLIECCOB

70 [Ipunuune! geiictBus TemnoBbix Mamud. KIT/

71 MakcumansHoe 3Hauenue KII1/I. [lukn Kapuo

72 Pemenue 3amau
OKOJIOTUYECKHUE ACTIEKTHI UCIOIb30BaHUS TETIIOBBIX

73 nsurareneil. TernoBoe 3arps3HEHNE OKPYKaroIen
cpesl

74 Pemenue 3agau




O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME

75 " " 1
Tepmoannamuka. TennoBble MallIMHBI

76 KonTtponsHas padora o Teme "TepMonuHamMuKa. 1
TennoBble MamuHb!"

77 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u 1
KUTIEHHE. Y IeNbHas TeIyIoTa napooOpa3oBaHus
Haceimiennble n HeHacbleHHbIE Taphl. KauecTBeHHas
3aBHCUMOCTH TJIOTHOCTH U JJaBJICHHSI HACHIILIEHHOTO

78 napa OT TeMIIEpaTypbl, UX HE3aBUCUMOCTb OT 00bEMa 1
HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphI
KUIIEHUS OT JaBJICHUS B KUAKOCTU

79 BnaxHocTh Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS 1
BIIQXKHOCTh

80 Pemienue 3anau 1

81 Tsépmnoe teno. Kpucrammmueckue u amopQHbIe Tena. 1
AHM30TPONUS CBOWCTB KPUCTAIIJIOB

82 [InaBnenue u kpucTauU3anus. Y aelbHas TerioTa 1
maBiaeHus. Cyonmumanus

83 Hedopmaruu TBEpAOTO Tena. PacTshkeHnue u cxaTue. 1
Casur. Moayins FOnra. Ilpenen ynpyrux aedopmaruit

84 TermoBoe pacliMpeHne )XKUAKOCTEN U TBEPABIX TEN. 1
AHrapMOHHM3M TEITOBBIX KOJICOAHUI YaCcTUII BEIIECTBA

85 ITpeoOpa3oBaHue sHEPrUH B (ha30BBIX MEpPEX0ax 1

86 YpaBHeHHe TEII0BOro 6amaHca 1

87 Pemenue 3amau 1
[ToBepxHOCTHOE HaTsKeHUE. KanwuisipHbIe SBIICHUS.

88 JlaBneHwe 1oJ1 HICKPUBJICHHOW TOBEPXHOCTHIO 1
xuakoctu. Popmyiia Jlannaca
O06o01IeHre U cucTeMaTu3alys 3HaHU| TI0 TeMe

89 "ArperatHble COCTOSTHHS BemecTBa. da3oBbie 1
nepexobl"

90 KonTtposnbHas pabota no Teme "ArperatHble COCTOSIHUS 1




BeliecTBa. MazoBbie nepexob”

DJIeKTpU3anus Tell U €€ MPOSBICHUSA. DIEKTPUUECKUN

91 3apsn. JIBa Buja JIeKTpUYecKuX 3apsaaos. [IpoBoaHuky, 1
JTURJIEKTPUKU U TIOTYITPOBOJHUKU

92 DJIeMEHTapHbIN AIEKTPUUECKUI 3apsil. 3aKOH 1
COXpaHEHMUsI FJIEKTPUUYECKOTO 3apsiia

93 BsaumonerictBue 3apsiioB. Todeunsle 3apsabl. 3aKOH 1
Kynona

94 Pemenue 3amay 1

95 Onekrpuueckoe nojue. Ero aeiicTBue Ha 3J1€KTpUUECKHE 1
3apsbl
HanpspxkéHHoCTh AnekTpudeckoro nodis. [IpoOHbIit

96 3apsia. JIuHuM HANPsSKEHHOCTH SJIEKTPHISCKOTO TIOJIS. 1
OnHOPOIHOE IEKTPUUECKOE MOJIe

97 [ToTeHHaTbHOCTh AIEKTPOCTATUYECKOTO TOJISL. 1
Pa3HOCTh NOTEHIIMAIOB U HANPSKEHHUE

98 [loTenumanpHas 3Heprus 3apsaa B 3JEKTPOCTaTUYECKOM 1
noJie. [loTeHnman aMeKTpoCTaTUYECKOro MOJIst

99 CBs13b HANPSKEHHOCTH MOJIS U Pa3HOCTH MOTEHINAIOB 1
JUISL 3JIEKTPOCTATHUECKOT O OISt

100  IIpuHUMI Cyneprno3UIMHU SJEKTPUUECKHUX MOIeH 1

101 Pemenue 3amau 1

102 ITone Toueunoro 3apsina. Ilone paBHOMEpHO 1
3apsKeHHOU chepsl

103 [Tone paBHOMEpHO 3apsiKeHHOTO 1o 00bEMY mapa. [Tone 1
PaBHOMEPHO 3apsHKEHHON OECKOHEUHON TIOCKOCTH

104 [IpoBOgHUKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE 1
paBHOBECHS 3apsIIOB

105 JIMdeKTpUKY ¥ MOJTYIPOBOAHUKY B 1
JIEKTPOCTATUYECKOM I10JI€

106  Kowunencarop. DneKTpoEMKOCTh KOHIEHCATOpA. 1




:‘)J'IGKTpOéMKOCTI) IIJIOCKOT'O KOHJACHCAaTopa

107 [TapayenpsHOE COSTMHEHNE KOHICHCATOPOB 1

108 [TocnenoBareapbHOE COCTUHEHNE KOHICHCATOPOB 1

109  DHeprus 3apsHKEHHOTO KOHJEHCATOPA 1

110 Pemenue 3amau 1

111 JIBr>KeHUE 3apsSKEHHOW YaCTULIBI B OJTHOPOAHOM 1
AJIEKTPUICCKOM T10JIe

112 Pemenue 3amaq 1

113 ?606H_IGHI/IG M CUCTEMAaTH3alLMs 3HAHHUH 10 TEME 1

DnekTpuyeckoe mosie"

114  KoutpomapHas pabora 1o teme "DiueKkTpudeckoe momue" 1

115 Cuna toka. [TocTosiHHBIN TOK. Y CI0BHS CYIIECTBOBAHUS 1
MTOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa

116 = Ucrounuku Toka. Hanpsixenue u 3/1C 1

117 3akon OMa JJis y4acTKa Henu. DIEKTPUIeCcKoe 1
COTNIPOTHUBIICHUE
3aBUCHUMOCTh COMTPOTUBIIECHUS OJJTHOPOIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA I IMOIIEPEYHOTrO 1
CEUYCHHUS

119 VY nenpHOE CONpOTHUBIIEHHE BelllecTBa. Pemienne 3aqa4u 1

120 [TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE 1
COCTMHEHUE MPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX dIEKTpHUecKuX Lenen. [Ipasuna 1
Kupxroga

122 Pemenne 3amay 1

123 PaGora snekTpudeckoro Toka. 3akoH [xoymns —Jlenma 1

124 | Pemrenue 3amau 1

195 MOIIHOCTH JIEKTPHIECKOTO TOKA. TerroBast MOITHOCTb, 1
BbIJIeTIsiEMasi Ha PE3UCTOpe

126 Pemenue 3amau 1




127  3JIC u BHyTpEeHHEE COMPOTUBIICHNE HCTOYHHKA TOKA 1

128 3akon OMa 115 MOJTHOM (3aMKHYTOM) AJIEKTPUIECKOM 1
Lenu

129  Pemenwue 3agau 1

130  MomHOCTh UICTOUYHUKA TOKA 1

131  KopoTkoe 3aMbIKaHHE 1

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa 1

133 Pemenue 3amaq 1

134 PGH_'I'eHI/Ie 3a7a4 no Teme "I1oCTOSIHHBIN AIeKTpUIEeCKU 1
TOK

135 PeII'I'eHI/Ie 3aza4 1o teme "llocTosiHHBIN ANeKTpuYeCKuil 1
TOK

136 PGH_'I'eHI/Ie 3a7a4 no Teme "IloCTOSITHHBIN AIeKTpUIEeCKU 1
TOK

137 '(')6061116HI/I€ 1 CHCTeMaTH3aLH 3HaHUU IO TeMe 1

[TocTosiHHBII ANMEeKTpUYecKuil TOK"

138 KonTposnbnas ga60T"a o Teme "[locTosTHHBIIM 1
INEKTPUYECKUI TOK

139 DneKTpuyecKas MpOBOAUMOCTD PA3JINYHBIX BEILECTB. 1
OneKkTpuuecKkuil TOk B MeTajuiax. CBepXIpoBOIUMOCTh

140 DNEeKTpUUECKU TOK B pacTBOpPaxX M paciaBax 1
JEKTPOJIUTOB. 3akoHbl Papajes 1 JIEKTPOIn3a

141  Dnextpuueckuil Tok B razax. [lnazma 1

142 Dnextpuueckuil TOK B Bakyyme. BakyymMHble TpuOOpEI 1

143  DnekTpuuYeCcKHUil TOK B IMOIYITPOBOJTHUKAX 1

144 [lonynpoBOJHUKOBBIE MTPUOOPHI 1
Pu3nuecKuil IPakKTUKyM 10 Teme "M3mepeHne Cuitbl
TOKa U HANpsKEHUS B LIETTU MIOCTOSHHOTO TOKA MPU

145  nomolu aHaMOroOBBIX M HU(PPOBBIX U3MEPUTETHHBIX 1

npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
naboparopueit o pusuke. [Ipumeps! n3MepeHust




146

147

148

149

(UBUYECKUX BEIMYHMH MPU TOMOIIHA KOMIIBIOTEPHBIX
TATYUKOB"

®uznyeckuil npakTukyM o teme "M3ydyenue
HEPaBHOMEPHOTO JIBUXKEHUS C LIENIbIO ONpeAeIeHUs
MI'HOBEHHOH ckopocTh"

®uznyeckuil npakTukyM 1o teme "M3mepenue
YCKOpPEHUS IPU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBWKEHUH 110 HAKJIOHHOHN IJIOCKOCTH" WiIN
"HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBH>KCHUU"

®uznyeckuil npakTukyMm no teme "M3mepenue
yckopeHusi cBo0oaHoro naaenus" unu "Msydenue
JBIDKEHUS TeJa, OPOIIEHHOTO0 TOPU30HTAIBHO"

®uznyeckuil NpakTUKyM 1o teme "M3ydeHue qBUKEHUS
TeJIa M0 OKPY>KHOCTH ¢ HOCTOSIHHOM 1O MOJTYJIIO

ckopocThio" unu "HccnenoBanue 3aBUCUMOCTH IEPUOAA
oOpalleHns KOHUYECKOro MasiTHUKA OT €ro napameTpoB"

150

®uznyeckuil npakTukyM no teme "M3mepenue
PaBHOAEHUCTBYIOILIECH CHIIBI IPU IBUKEHUHU OpycKa 1Mo
HaKJIOHHOM uiockocTu" win "IIpoBepka rumoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHHUs OpycKa 1o
HAKJIOHHOH IJIOCKOCTHU Ha 33/1aHHOE PAaCCTOSIHUE OT €ro
Macchl"

151

®uznueckuil npakTukyM no teme "Hcecnenosanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE
U pE3UHOBOM 00pa3slie, OT ux aedopmanuu' win
"N3yueHne NBUKEHNS CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MEPEeKUHYTON uepe3 NErkuit 61ok"

152

®uznyeckuil NpakTukyM 1o teme "M3mepenue
Kod(duImeHTa TPEHHS 110 BEIUYUHE YTIIOBOTO

ko duuuenta 3apucumoctu Frp(N)" nim
"UccnenoBanue ABMKEHUSI OpyCKa MO HAKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO3 (UITMEHTOM TpeHus "




unu "M3ydeHre NBUKEHUS Tpy3a Ha Baly C TpeHueM"

153

®dusnyeckuit mpakTukyM mno teme "MccnenoBanue
YCIIOBUIM paBHOBECHUS TBEPOTO TeJa, UMEIOILEr0 OCh
Bpaienus" win "KoHcTpynpoBaHue KpOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue ycTOWUMBOCTH
TBEPOrO Tella, UMEIOIIETO MJI0IaAb ONOpHI"

154

155

duznyeckuil mpakTukyM o teme "M3mepenue
MMITyJIbCa TeJla o TopMo3HOMY nyTu" win "M3mepenune
CHWJIBI TSITU, CKOPOCTH MOJIETH DIIEKTPOMOOHIIS U
MOIIIHOCTH cuiIbl TAru" uinn "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI" WU
"UccnenoBanue coxpaHeHUs UMITYJIbCA MPU YIPYTOM
B3auMojiecTBUM" uiu "M3mMepeHrne KHHETUYECKOM
SHEPruM Teja 0 TOPMO3HOMY ITyTH"

®uznyeckuil npakTukyMm o teme "M3ydyenue
U30TEPMHUYECKOr0 Ipoliecca (PeKOMEH/10BaHO
UCTIONIb30BaHue NU(poBoOii JabopaTopun)" wim
"N3y4yeHne nzoxopHoro npouecca" win "HU3ydenne
n3obapHoro npouecca" unu "[IpoBepka ypaBHeHUs
cocrosiHus"

156

®uznyeckuil npakTukyM no teme "M3mepenue
yaenbHoU TermnoéMkocTi" unu "VccnenoBanue
npoiiecca ocTeiBaHus BemecTsa" win "HccnegoBanue
aauabaTtHoro npouecca” unu "V3ydeHne B3auMOCBSI3U
SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypPbl KUIIEHUS )KUIKOCTEH"

157

@uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCIIAPEHMS )KUIKOCTEN" NN
"N3mepenue yaenbHOM TEeTUIOTHI MJIaBJIEHUS JbAa" Win
"N3yueHne CBOMCTB HACBIIIEHHBIX TApOB" MU
"N3mepeHune abCOMOTHOM BIAXKHOCTH BO3/yXa U OI[CHKA
Macchl mapoB B nomeneHun". amepenue

KO3 PHLIMEHTA TOBEPXHOCTHOTO HATSKEHUS




158

®dusndeckuit npakTukyM 1o teme "Habmronenue
MIPEBPAILCHHS YPHEPTUU 3aPSKEHHOTO KOHJIEHCATOpa B
SHEPIrUI0 U3NydeHus ceeroanoaa” unu "Mzyuenue
MPOTEKAHUs TOKA B LIETIH, COIepkKaIIeil kKoHaeHcaTop"
unu "Pacnpenenenure pa3HOCTU MOTEHIIMATIOB
(HampspKEeHMs ) PY MOCIEI0OBATEILHOM COSIMHEHUN
KOH/ICHCATOPOB"

159

®dusnyeckuit mpakTukyM mno teme "MccnenoBanue
CMEIIaHHOTO COeAMHEHUsI pe3nucTopoB” win "M3Mepenue
yIETBHOTO COMPOTUBIICHUS IPOBOTHUKOB" HUITN
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUs"

160

Oduznyeckuil npakTukyM no teme "Habmonenue
anekTponuza" win "M3mepenue 3apsaa 0 JHOBAICHTHOTO
noHa" winu "Uccnenosanue 3aBUCUMOCTH
COIPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHsiTHUE BOJIBT-AMIIEPHON XapaKTEPUCTUKHU quoaa”

161

162

163

PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTHU3aIIHs
3HaHu# 1o teme "Kunemaruka"

PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTH3aIIHS
3HaHu# 1o Teme "JluHamuka"

PesepBubiil ypok. O600111eHHE U CUCTEMATU3 AU
3HaHu# no Teme "Craruka TBEepAoro rena'

164

165

166

PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTHU3aIIHS
3HaHMUM 110 TeMe "3aKOHbI COXpaHEHMsI B MEXaHHUKe"

Peseprubiil ypok. O600111eHHE U CUCTEMATH3AIIHS
3HaHUH 110 TeMe "OCHOBBI MOJIEKYJISIPHO-KNHETUYECKON
Teopun"

Peseprubriit ypok. O60011IeHIE U CHCTEMATH3AIIHS
3HaHui 1o TeMe "TepmoauHamuka. TernoBsle MalIMHbL"

167

PesepBHeIil ypok. O000IIEHHE U CHCTEMAaTH3aIHS
3HaHWH Mo TeMe "ArperaTHple COCTOSIHUS BELECTBA.
dazoBble epexos!”




PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AIINS

168 . " , 1
3HaHMUU 110 TeMe "DiekTpudeckoe nose"
169 PesepBHblit ypok. O0001I€HNE U CUCTEMATH3AIHSA 1
3HaHui 110 TeMe "[10CTOSHHBIN ANeKTPUYECKU TOK"
170 PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3aIINS 1
3HaHUM 110 TeMe "ToKu B pa3inyHbIX cpepax”
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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