A.B. Mokpeuos
MHOIO PaCCMOTPEH 3TOT JOKYMEHT

MUHWUCTEPCTBO ITPOCBEILEHWS POCCHICKON OEIEPALINA
MpuuncrepeTso o6pazopanus CapaToBekoi odnacTu

Komurer no o0pa3osaHuIo aAMHHHCTPALHH JHTEIBECCKOTO
MYHHULMIATsHOTO paiiora CapaToBekoil obnacTu

MysunyanesHoe 00meoOpa3oBaTeEHOE yIpeXKISHHE
«Cpennan obieobpazosatensHas mkona Nely
OHrensccKoro MyHUITMIIATEHOTO paliora CapaTosckoii obmacTu

e,
-

PACCMOTPEHO COrmACOBAHO VTBEE}KHEH}S??

Pyxoromurens NIMO Bamecmmnb DUpPEKRTOpa MOY I[H[;gKTOp MOV.MCOII Nel
J*gh./ Pemertnnukosa C.E. "CCi?l / g \MUKPGHOB AB.

Hpo kol Mo 1 oT 29.08.2024 ﬁ Mixeega E.I1. ' HPPIKELS N" 29‘9 UT 02 09.2024 r.

e

PABOYASI IPOTPAMMA
(ID 819417)

yueOHoro npeamera «®usuka. Yriay0JaéHHbIH YPOBEHb)

s ooygaromuxcs 10 — 11 kmaccoB

Durenbe 2024



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. HayuyHblii MeTOX MO3HAHUS IPUPOABI.

®dusuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHplil MeToa MO3HAHUS U METOJbI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.

DKCIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIHMYUH (AHAJIOTOBBIE W IH(POBBIE H3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mepeHuit Gpu3NYeCKUX BEIUUUH (a0COIIOTHASL U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TEJO, UIeaTbHAs KUJIKOCTh, UACAbHBIN ra3, TOUeUHBIN 3aps). [ unoresa. duznueckuii
3aKOH, TPAHUIIBl €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue cuibl TOKa M HaPsDKEHUS B LEMU MOCTOSIHHOTO TOKA P MOMOIIIM aHAJIOTOBBIX
1 HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GuU3NUECKUX
BEJIMYMH ITPU MOMOIIU KOMITbIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHWYECKOro JIBWKEHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aa4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 MPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

[lepememienue, cxkopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) U YCKOpPEHHE
MaTEpPHAIBHOU TOYKH, UX MPOEKLIUHU HA OCH CHCTEMbI KOOpAMHAT. CII0’KEHHE NEPEMEILECHUN U
CIIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEHHOE JBIDKCHHUE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHS U IIYTH MaTepUaIbHOW TOUKH OT BpEMEHU U UX TpapUKH.

CBobosaHOe najsieHue. Y cKopeHne cB000iHOro najieHus. Jpmkenue teia, OpoIleHHOro nojq
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaTEpUaIbHONW TOYKU OT
BPEMEHU U UX IpaduKu.

Kpuonunelinoe nBuxeHue. J[BUKeHUE MaTeprUaibHON TOUKH 10 OKPYKHOCTH. YTJIOBasi U
nuHeWHas ckopocTh. Ilepuon m wacrora oOpamieHus. LleHTpocTpemuTenbHOE (HOPMAalbHOE),
KacaTeJbHOE (TaHI€HIHAIbHOE) U NIOJHOE YCKOPEHHE MaTepUaIbHON TOUKH.

TexHudyeckne yCTpPOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIUIOMETpP, IBWKECHHE
CHAps/10B, LIETIHbIE, lIeCTepEHYAThIE U PEMEHHBIE ITepejaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl MccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHHUN C UCIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpomIeHHOTO MO YII0M K TOPU30HTY U TOPU30HTAJIBHO.

HanpaBiieHne ckopocTH NpH IBMKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YrI0BOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHe TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenue yckopeHus Ipyu NPSAMOIMHENHOM PaBHOYCKOPEHHOM JBUYKEHUU T10 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBHKEHUU.

N3mepenue yckopeHus: cBOOOTHOIO MasieHus: (PEKOMEHI0BAaHO KCII0JIb30BaHUE LU(PPOBOH
naboparopun).

W3yuenne nBUKEHUs Tena, OPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepKka rMIOTE3bl O MPSMON
IIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEIA.

N3yuenune nBukeHns Tea 0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTM TepHOJa OOpalleHHs] KOHHYECKOTr0 MasTHUKAa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsbiit 3akoH HproToHa. MHEpumManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHImn cynepno3sunuuy cuil.

Bropoii 3akoH HproToHa 1151 MaTeprabHON TOYKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacCChI.

Cuna TsKeCTH. 3aBHUCHUMOCTh YCKOPEHHSI CBOOOIHOTO TIAJCHUS OT BBICOTHI HAaj
MOBEPXHOCTHIO IJIAHETHI M OT reorpapuueckoi IMUPOThL. JIBMKeHHE HEOECHBIX Tell U HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBMXyIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHHS W CUJIa TPEHUS TMOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECChl: MOMUIMIHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

emoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIHII OTHOCUTENIBHOCTH.

Kauenne nByxX HLWJIMHIPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOIIEH MPUITOKEHHBIX K TEIly CHJI C IPOU3BEICHUEM MACCHI Tela
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec tena mpu yCKOpeHHOM NOABEME U MTaJICHUH.

IlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepeHne paBHOIEHCTBYOMIEH CUJI TPU IBMKEHUH OpycKa 110 HAKJIIOHHOM IJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCHUMOCTH BPEMEHHM JABIKEHHMs Opycka I0 HaKJIOHHOW
IIJIOCKOCTH Ha 33JaHHOE PAaCCTOSTHUE OT €0 MACCBHI.

HccnenoBanue 3aBUCHUMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

W3yueHne NBMKEHUS] CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKHMHYTOH uepe3 JETKHid OJIoK.



N3mepenne kodpduirieHTa TPeHHS M0 BEIMYMHE YTI0BOT0 KOA(h(GUIIMEHTa 3aBUCUMOCTH
Frp(N).

WccnenoBanue ABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTHM C  II€PEMEHHBIM
KOA(QPHUIIUEHTOM TPEHHS.

W3yueHue nBuKeHMs Ipy3a Ha BaJly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenpHOe U BpallaTebHOE JBMKEHUE TBEPJOIrO Tea.
MoMeHT cuiibl OTHOCHUTENBbHO ocu BpauieHus. [lnevo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYHUBOE, O€3pa3InuyHOE PAaBHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynbc mMaTepralbHOM TOYKH, CHCTEMBl MaTepHAbHBIX Touek. L[eHTp Macc cucreMbl
MaTepHUaJbHBIX TOUeK. TeopeMa o IBUKEHUH 1IEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MoMeHT uMIynbca MartepuaibHOW TOYKH. IIpencraBieHue O COXpaHEHUHM MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunbl Ha ManioM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MOoOUIHOCTh CHIIBI.

Kunernueckass sHepruss maTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIrUM MaTePUAILHON TOUYKH.

[loTeHunaneHble U HENMOTEHUMANIBbHBIE cUibl. [loTeHnunanbHas >Heprus. IloTennuanbHas
SHeprust ynpyro aepopmMupoBaHHOM MpyXuHbI. [loTeHIMaNbHAs HEPrUsl Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. IloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHe 11apa). Bropas kocMudeckas ckopocTh. TpeThsi KocMHUecKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYeCKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOUN SHEpIHH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHymM Ui UACAbHOW JKUJIKOCTU KakK CIEJICTBUE 3aKOHA COXpaHEHUs
MEXaHUYECKOM IHEPTHUU.

TexHnueckre ycTpOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: JBUKEHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

W3mepenne MOLUTHOCTHU CHIIBI.

N3meneHnue sHEPTUM Tela MPU COBEPIICHUN PabOTHI.

B3anmMuble npeBpallieHrss KHHETUUECKOW U TOTEHIIMAIbHOM SHEPTUi MPU IEUCTBUU HA TEJIO
CUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM I1a/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomui, npaKmuxKym.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJICNHN SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHne KWHETUYECKOW SHEPTUH TeJla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Omnpenenenne pabOTHI CHITBI TPEHUS TP IBUKCHUH TeJIa 10 HAKJIOHHOW TIOCKOCTH.

Paznes 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMUKA.

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU MEoPULL.

OcHoBHbBIE TIOJIOKEHMSI MoJieKyasipHOo-kuHeTnuecko Teopun (MKT), ux omnbsiTHOE
obocHnoBanue. Juddysus. bpoyHoBckoe nBIKeHHE. XapakTep ABMKEHUS U B3aHMMOJICHCTBHS
yacTull BenlecTBa. MoJienu CTpoeHUs T'a30B, )KUJIKOCTEH U TBEPABIX TNl U 0OBSICHEHUE CBOWCTB
BeIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mepenus. lllkama Temmepatyp
enbcns.

Monenb uieabHOTO ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH: YaCTUIIbI T'a3a IBUKYTCS
Xa0TUYECKH U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. AOconroTHas TeMIieparypa
(kana Ttemmnepatyp KenbsBuna). 3akon JanpTona. M3omporecchl B HIealbHOM rase cC
MTOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduueckoe npeacTaBieHUEe U30MPOIIECCOB: U30TEPMA,
n30X0pa, u3obapa.

CBs3b MEXy JABJICHUEM U CPEAHEN KHHETUYECKOM SHEPTHUEH MOCTYNATEILHOTO TEMIOBOTO
JBUKEHHS MOJIEKYJI MCaTbHOTO ra3a (0OCHOBHOE YpPaBHEHHE MOJIEKYIISIPHO -KUHETUYECKOW TeOpUn
HJICATHHOTO Ta3a).

CBsi3b  aOCOIOTHOM  TeMIEpaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM 3HEPrueil NOCTYNaTeNbHOIO TEIVIOBOTIO JIBUKEHHUS €€ YaCTHLL.

Texuuueckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOIECCHI: TEPMOMETp, OapoMeTp,
MIOJIy4eHUE HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu IBUKEHHSI YaCTHUIL BELLIECTBA.

Monenbs OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xxunkocreil.

Mogaens onbita [ITepHa.

[IpuTsikeHre MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Habmronenue u riccneoBanne U30MpPOIIECCOB.

Yuenuueckuit 3xkcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue npoliiecca yCTaHOBIIEHHS TETIJIOBOTO PaBHOBECHUS IPHU TEIJIO0OOMEHE MEXKIY
ropst4ei ¥ X0JIOJHOM BOJOM.

N3yueHne u30TEepMHUUECKOrO Ipolrecca (PEeKOMEHIOBAaHO MCIIOJIb30BaHUE IH(PPOBOI
nabopaTopun).

N3y4eHne n30X0pHOro npouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.



Tepmoannamuueckas (T/l) cucrema. 3ajanne BHEIIHUX YCIOBHUM 17151 TEPMOIMHAMUYECKON
cucreMbl. BHellHue u BHyTpeHHUEe napameTpsl. [lapaMeTpsl TEpMOIMHAMUYECKOW CUCTEMBI KaK
CpEHUE 3HAUYEHUS BEJIMYHH, ONHUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoauHamuku. CaMonpou3BosIbHAS peflakcalus TEPMOINMHAMUYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMa YpPaBHEHUW: YypaBHEHHE
MenneneeBa—Knaneiipona 1 BeIpaKE€HUE JUIsI BHYTPEHHEH SHEPIrUM. Y CIOBUS NMPUMEHHMOCTH
9TOM MOJENN: HHU3Kasg KOHIEHTpalMsl 4YacTULl, BBICOKHME TeMIepaTypbl. Beipaxenue mis
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HECTATUYECKUE TPOLIECCHI.

OneMeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Termonepenauya kak crnoco®0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKON
cucTteMbl 0e3 coBepieHus paboTel. KoHBEKIuS, TEMI0NPOBOJHOCTD, U3Iy4YEHHUE.

KomnuectBo Ttemnotel. TemnoéMmkocTe Tena. YaenbHas W MOJSIpHAs TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacué€r konudecTBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrIii 3ak0H TepMogHAMUKU. BHyTpeHH:s sHeprus. KomudecTBo TemaoTsl U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN dHEPrun TepMOANHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMMKH JJi1 PABHOBECHBIX IMPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKON CHUCTEMBbl NMPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcorroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy 0Oe3 kommeHcanuu (Kiaysmyc).
HeoOGpaTtumocTs NpUpPOIHBIX MPOLIECCOB.

[Tpuniune! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIIT/. [uxn Kapho.

OKOJIOTUYECKHE ACMEKTHI UCIOJIb30BaHUSA TEIUIOBBIX JBHraresel. TemioBoe 3arps3HeHne
OKpYKarollen Cpeibl.

TexHudeckue yCTpONCTBA M TEXHOJIOTMUYECKUE MPOLECCHI: XOIOAWIBHUK, KOHIULIMOHED,
IU3EIbHBIA U KapOHOpaTOpHbI [BUraTeny, MapoBas TypOMHA, NOJY4YEHHE CBEPXHM3KUX
TEMIIEpaTyp, YTWIM3ALHA «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOIO HACOCA,
yTUIM3alKsa OMOOPraHNYECKOTO TOIUIUBA JUIsl BEIPAOOTKH «TEMJIOBOI» U 3JIEKTPOIHEPTHH.

emoncmpayuu.

M3meHeHue TemMneparypsl Ipy ainabdaTH4ecKOM paclIupeHUH.

Bo3snymHoe orauso.

CpaBHeHUE yAEIBHBIX TEINIOEMKOCTEH BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH 3HEpruM.

HccnenoBanue aquabaTHOro mnporecca.

KoMiproTepHble MOJIEIN TEIIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomul, npaKmuKym.

N3mepenue yaenbHoM TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3ydyeHne B3aMMOCBSI3U DHEPTMM MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS U TEMIIEPATypPhl
KHIIEHHUS KUJKOCTEN.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanne u KoHAeHcanus. VcmapeHue M KHUIEHUE. YJlelbHas TEIUloTa
napooOpa3oBaHUsL.



Haceiennsie W HeHachllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00BbEMa HACBIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JIaBJICHUS B KUJIKOCTH.

Brnaxxnoctb Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJUIOB.
[TnaBnenue n KpucTayuM3anus. Y JelbHas TeIuIoTa riaBneHus. CyOmumarus.

Hedopmarnuu tBEpHOTrO Tenma. Pacrskenwe u cxarwe. Cmur. Monayns FOnra. Ilpenen
yrapyrux aegopmaruii.

TerutoBoe paciMpeHne KUAKOCTEH U TBEPABIX TeN, 00BEMHOE W JIMHEHHOE pacIIupeHHE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM ypPOBHE).

[IpeoGpa3oBanue sHEpruM B (a30BbIX Mepexoax.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTspKeHHE. KoaddUIMeHT moBEepXHOCTHOTO HaTshKeHUs. KanmusuisipHbie
siBIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmyina Jlammaca.

TexHuueckre YCTPOMCTBA U TEXHOJOTHYECKHE TPOILIECCH: KUAKUE KPUCTAJIIBI,
COBpPEMEHHBIE MaTePUAIBI.

emoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACHIIIEHHBIX apOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TIEHKAMHU.

CmaunBanue.

Kanunnspaele siBneHus.

Moeny HEHEIOTOHOBCKOM JKHUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buaer nedopmaruii.

Hab6nronenue maneix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHune 3akOHOMEPHOCTEN UCTTAPEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

N3yueHue cBOWCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCoIOTHOMN BIaXKHOCTH BO3yXa U OIICHKA MAacChl HapoOB B IOMELICHHUH.

N3mepenue kodrpduiirienTa moBEpXHOCTHOTO HATKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JiepopMaIiii pe3NHOBOTO 00pasiia OT MPHIIOKEHHOH K HEMY
CHUJIBL.

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 1. Inekmpuueckoe none.

DnekTpu3alus Ten U e€ MpOSBICHU. DIEKTpUUYECKU 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3aps10B. [[poBOAHUKH, TUAIEKTPUKH U MTOTYIPOBOIHUKHI. DIEMEHTAPHBIN AIEKTPUUECKHUH 3apsi.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3aps/a.

B3aumoneiictue 3apsinoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiictBre Ha 31eKTPUYECKUE 3apsi/Ibl.

HanpsoxéaHocts  anekrpuueckoro mouid. IIpoOuelid 3apsa. JlMHMM HanpshkEHHOCTH
EKTpUYeCKOro nojist. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHIMANIOB U HAIpSHKEHUE.
[ToreHuunanbHas 3HEPrus 3apsaa B JIEKTPOCTaTHUECKOM MoJie. [loTeHuan 31eKTpocTaTuHuecKoro



nosist. CBA3b HaNPSDKEHHOCTH TOJIS M PA3HOCTH MOTEHLMAIOB Ul 3JIEKTPOCTaTUYECKOTO MOJIs
(KaK 0OJHOPOJHOIO, TaK U HEOJAHOPOIHOIO).

[IpuHIMI cynepno3uuuy 3IEKTPUUECKUX MOJIEH.

[Tone Toweunoro 3apsga. Ilone paBHOMepHO 3apsbkeHHOU cdepsl. Ilone paBHOMEpHO
3apshkeHHOro 1o o0BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHON IUIOCKOCTH.
KaprrHbl nMHUN HANPSHDKEHHOCTH 3TUX MOJIEH U SKBUITOTEHIUAIBHBIX IOBEPXHOCTEN.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3apsiJIOB.

JIMBIEKTPUKH B DJIEKTPOCTATUUYECKOM IoJie. J(ManekTpuyeckas IpOHUIIAEMOCTh BEIIECTBA.

Konnencatop.  DIeKTpPOEMKOCTh  KOHICHCATOpa.  DICKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOPA.

[MapamienbHoe  coeMHEHHME — KOHAeHcaTopoB.  [locienmoBaTenbHOE — COCAMHCHHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBr>KeHre 3apsSKEHHON YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTA, 3a3eMJICHUE IEKTPOIpruO0OpoB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

emoncmpayuu.

VYeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX IIAPUKOB.

DIIEKTpUYECKOE IT0JIE IBYX 3apsKCHHBIX TUIACTHH.

Mogenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

YCTpoicTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHON M IEPEMEHHOM EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPa OT IUIOIIA/IN TUIACTHH, PACCTOSHUS
MEXKy HUIMH U TA3JIEKTPUIECKON MPOHNUIIAEMOCTH.

DHeprus MMEKTPUUECKOro MOJIs 3apsyKEHHOTO KOHIEHCATOpa.

3apsanaka U pas3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

OueHka cu1 B3auMOJCHCTBUS 3apSyKEHHBIX TEJl.

Habmonenue npeBpaiieHust SHEPTUu 3apsDKEHHOTO KOHJIGHCATOpa B DHEPTUI0 M3IIyYeHUs
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEPKALLEH KOHAEHCATOP.

Pacripenenienne  pa3sHOCTM MOTEHUUANIOB (HANpsOKEHHsS) TPU  MOCIEAOBATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Illocmosannwlit 31eKmpuydeckKuii mox.

Cuna Toka. [IoCcTOSIHHBIN TOK.

VYcnoBus  CyIIECTBOBAHMSI IOCTOSIHHOTO — 3JIEKTPUYECKOTO ToKa. VCTOYHMKM TOKa.
Hanpsixenune U u 9J1C &.

3akoH OMa Juid ydacTKa [enu.

DIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh COIPOTUBIIEHUS OJTHOPOIHOTO IIPOBOTHUKA
OT €r0 JUIMHBI U IUIOLIA/IN MOTIEPEYHOT0 CEUYEHUs. Y IENIBHOE CONPOTHUBIIEHUE BEILIECTBA.

IlocnenoBarenpHOE, MNapaUIeNbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nene. [Ipasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoynas—Jlenna.

MouHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIEIsIEMasi Ha PE3UCTOPE.

3/1C u BHyTpeHHEe COMPOTUBIICHUE UCTOYHHKA TOKa. 3aKoH OMa JUTsl TOJIHOH (3aMKHYTOM)
ANEKTPUUECKOM 1enu. MoUHOCTh UCTOUYHUKA TOKA. KopoTkoe 3aMbIkaHue.

KoHnpaeHncarop B Lienu NOoCTOSTHHOTO TOKa.



TexHuueckre YyCTPOUCTBA M TEXHOJOTHYECKHE MPOILECChl: aMIepMeTp, BOJIBTMETD,
peocTaTt, CUETYMK IEKTPUUECKOI SHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS JJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS UUIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI, TUIOMIATN
MOTIEPEYHOT0 CEUEHUS U MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBJICHUS MIPH MOCTOSTHHOM HaIPSKEHUH.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHuE rajibBaHUUECKOIO AJIEMEHTA M OLEHKA
BHYTPEHHETO COTIPOTHBIICHUS.

CriocoObl coeiHeHns: UCTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY MOJTIOCAMH UCTOYHHKA TOKA OT CHJIBI TOKA B
LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue cMenaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TTPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMIPSDKEHUS IS JIAMITbI HAaKaTUBaHMUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3amepenne DJIC 1 BHYTpEHHETO CONMPOTUBIICHHS] ICTOYHUKA TOKA.

Hccnenoanue 3aBucumoct 3/]C ranbBaHUYECKOI0 3JIEMEHTA OT BPEMEHH IIPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKTY MOTIOCAMH UCTOYHHKA TOKA OT CHJIBI TOKA B
LeMH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCUMOCTb  COMPOTUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass U MPUMECHAs MPOBOJAUMOCTb MOIYHIPOBOJHHUKOB.
CaoiicTBa p—Nn-niepexoa. [TomynpoBoHUKOBBIE PUOOPHI.

DNEeKTpUUYECKUN TOK B AJIEKTPOJIUTAX. DJNEKTPOIUTUYECKAs JUCCOLHUANUSA. DIEKTPOIIU3.
3akonsl Dapanest 114 3JIEKTPOJIN3a.

OnekTpuyeckuii TOK B Tra3ax. (CamMOCTOSATENbHBII M HECAMOCTOSTEIBHBIN paspsl.
Pa3znuunbie THIBI caMOCTOSTENLHOTO pa3psaa. Monuus. [1nazma.

Texuuyeckne yCTpOWCTBa U MPAKTUYECKOE TMPUMEHEHHUE: Tra3opa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE MPUOOPHI: IHOJM, TPaH3UCTOp, (poTomuon,
CBETO/IMOJ], TalbBaHMWKA, padUHUPOBAHHWE MEAW, BBHIIUIABKA AQJIIOMHUHHS, OSJICKTPOHHAsS
MUKPOCKOTIHSL.

Hemoncmpauuu.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

3akoHsl 2ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEeHME IPOBOJUMOCTH METAIIJIOB M MOJIYIPOBOIHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmonenue snexrponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.



CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3uyecKHil NPAKTHKYM.

Crnioco6b1 n3mMepeHus PU3NIECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBbHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  M3MepeHMH  (usmuecknx BenuuyuH. OIeHKa TpaHMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUH, UCCIICTIOBAHUIN 3aBUCUMOCTEH (PU3NMUCCKUX BEITUYHH,
IIPOBEpPKA MPEJIOKEHHBIX TUIoTe3 (BbIOOpP M3 pabOT, ONMMCAHHBIX B TEMATUYECKUX pa3lenax
«YUEeHUYECKUM IKCTIEPUMEHT, JIa0OPATOPHBIEC PAOOTHI, MPAKTUKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kitacce OCyIIECTBISIETCS ¢ yIETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mestcnpeomemmnsvie nonamus, ceA3aHHbvle ¢ UZYUEHUEM MENM 0008 HAYUHO20 NOZHAHUA:
SBJICHHWE, Hay4yHbId (pakT, rumoresa, (Qu3MyecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIO/EHUE,
AKCHEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: pelieHHEe CUCTeMbl ypaBHeHuMH. Jlunelinas Qynkous, mnapaborna,
runep6oa, ux rpaduky u cBoiictsa. Tpuronomerpuieckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCHU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe NBUKEHHE B XKUBOU Mpupoze, AMPPy3us, ocMoc, TeII000MeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOTO TOIIMBA JJISl BBIPAaOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIApHBIE SBJICHUS B PUPOJIE, AEKTPUUECKHE SBJICHUS B )KUBO M MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHHe HaHOMAaTepHalloB, TETJIOBbIE CBOMCTBA TBEPABIX TN, JKUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbI, OJJEKTPUYECKHE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JMiCCOLIMals, TajbBaHUKA, JIEKTPOHHAS MUKPOCKOTIHS.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHHN C UCIIOIb30BAHUEM MEXAaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTelb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJWUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUsT COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJOTHH,  DIEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOTPUOOPOB, Ta30PaA3PSIHBIC JAMIIbI, TOIYIPOBOJHIUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 4. Maznummnoe none.

B3auMopeinicTBre MOCTOSHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTHOe MoIe.
Bexrop marauTHOM MHAYKUMK. [IpUHIUN Cyniepno3uLMY MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
WHIYKLNN.

MarsnuTHoe 1oJe NMPOBOJAHUKA C TOKOM (TPSMOIO IMPOBOJHHUKA, KaTYIIKH M KPYroBOTO
BUTKa). OmBIT DpcTena.

Cuna AmMniepa, €€ HalrpaBJICHUE U MOYJIb.

Cuna Jlopenna, €€ HampaBieHME M MOAYJb. J[BWKEHHE 3apsyKEHHOW YacTUIBl B
OJIHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

MarnutHoE€ noJie B Bemectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuToOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpUTEIN
3JIEMEHTAPHBIX YACTHLI.

Jemoncmpayuu.

Kapruna nuHMI WMHIYKOMM MarHMTHOTO TIOJI TIOJIOCOBOTO M TMOJKOBOOOPa3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHM MarHUTHOM WHAYKUIMUA TOJS JUIMHHOTO WPSIMOTO TPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MarHUTHOM TIOJIE.

[IpuHIMO nefCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanme MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCcTB (peppoOMarHeTUKOB.

HccnenoBanue nelcTBUS MOCTOSIHHOTO MAarHATA Ha PAMKY C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBneHue HANeKTpOMAarHUTHOM MHAYKIMHU. IIoTOK BekTopa MarHuTHOM MHAyKnMu. J/1C
MHIYKIUU. 3aKOH AIEKTpoMarHuTHOM nHaykuu @apanes. Buxpesoe snekrpruueckoe noiue. Tokn
dyxo.

OJIC MHAYKIMHU B MPOBOHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HMHIYKTHBHOCTM B L€NM TMOCTOSHHOIO TOKa. JSIBieHue
camonHAyKiuu. IJIC caMOUMHIYKIIWH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKUE TIPOLECCHI: MHAYKIIMOHHAS T1€4b, COJICHOU/,
3allMUTa OT JIEKTPU3ALMHU TEJN NPU JBUKEHUN B MATHUTHOM M0JI€ 3eMIIN.

emoncmpayuu.

Habmonenue siBjaeHUs 3J€KTPOMAarHUTHOM UHTYKIIHH.

Uccnenoanue 3aBucumocty J{C HHIYKIUMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHON) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu J/[C caMOMHIYKIHMHA OT CKOPOCTH M3MEHEHHUs CHJIbI TOKa B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

UccnenoBanue siBIIEHUS 31€KTPOMArHUTHOM MHIYKIIUH.

Ornpenenenre UHAYKIUHA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIEHUS CAMOUHIYKIIUH.

COopka Moenu NEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJICOAHMSI.

lapmonnueckue  konebanums. KuHemarndeckoe W~ JUHAMHUYECKOE  OIMCAHHE.
DHepreTudyecKkoe OMucaHue (3aK0H COXpaHEHHUsI MEXaHUYECKOH dHeprur ). BeIBO AMHAMUYECKOTO
OTIMICAHUs TAPMOHUYECKUX KOJIEOAHHM U3 UX SHEPreTUIECKOTO U KUHEMaTHYEeCKOTO OTMCAHMUSI.



Ammuntyna u ¢asza konebanuid. CBsi3b aMIUIMTYABI KOJeOAHUN MCXOJHON BEIMYUHBI C
aMIUTUTYIaMU KoJIeOaHui e€ CKOPOCTH M YyCKOPEHUSI.

[lepuon u yactora kosiebanuii. [lepuon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasiTHHKA. [leprosn cBOOOIHBIX KOJICOAHUH PYKHMHHOTO MAasSTHUKA.

[TonsTue o 3aryxaromux kojeOanusx. BeinyxneHusie konebanus. Pezonanc. Pesonancnas
KpuBas. BnusiHue 3aTyxaHus Ha BUJl pe30HAHCHOU KPUBOMl. ABTOKOJIE0aHUS.

TexHuueckne yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MY3BIKQJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Jemoncmpayuu.

3anuce KonebaTeTbHOTO JBIKEHUSL.

Habntoienue He3aBUCHMOCTH ITepHoJia MaJIbIX KOJICOAHUN I'py3a HA HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT CONMPOTHBIICHUS.

UccnenoBanue koneOaHUl Tpy3a HA MAcCHBHOM IMpPYXHHE C Iedbio (OpMHUPOBAHUS
Ipe/icTaBIeHU 00 UaealbHON MOJIENN IPY>KMHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs SHEPTUU MIPU KoJIeOaHUsAX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KOJEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JABUKEHUS TeJa B X0J1e KoJIeOaHHI Ha yIIpyroM MojBece.

N3yuenune nBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUSI aMIUTMTY bl 3aTyXaIOMIMX KOJIeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHummuole Koredanu.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUST B HJICATLHOM
koJsiebaTennbHOM KOHTYpe. Popmyna Tomcona. Csi3pb aMIUIMTYABI 3apsia KOHACHcaTopa ¢
aMIUTUTYION CHJIBI TOKA B KOJ1€0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaoiue 9JeKTPOMarHuTHble KoyieOaHWs. BBIHYXIEHHBIE 3JIEKTPOMArHUTHbBIC
KoJieOaHusl.

[lepemennblii TOK. MOIIHOCTh TEPEMEHHOTO TOKa. AMIUIMTYAHOE M JCHCTBYIOIIECE
3HAYEHHUE CHJIbI TOKA M HANpsHKEHUS IPU pa3IuvyHON (opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouaNbHbIN TepeMEHHbIN TOK. Pe3ucTop, KOHIAeHCcaTOp U KaTyllKa WHAYKTUBHOCTH
B LIETIM CUHYCOMJIAIbHOTO NIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanmpsbKeHUH.

Wneanvubiii Tpanchopmarop. [IpousBoacTBo, nepenavya u moTpeOIeHUE SIEKTPUUYECKOM
SHEpPruMu.

DKOJOTUYECKHE PHUCKHU IPHU MPOU3BOJCTBE 3MEKTposHepruu. KynbTypa ucHoib30BaHuUs
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: AJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUHU AJIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHCHUMOCTB YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcrunorpamMmbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarOIMIKUX dJEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHUTHOTO FeHepaTopa.

BrinykeHHBIE CHHYCOUIaTIbHBIE KOJIeOaHUsI.

Pe3ucrop, kaTymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.



Pe3oHaHc npu mociieJoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM WHAYKTUBHOCTU U
KOHJIEHCATOPA.

YCTpONCTBO ¥ IPHUHIIUIT JSHCTBHSI TpaHCHOpMATOpA.

Monenb JIMHUY 3JIEKTPOIIEpe1auH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzydenue tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

Habmntoienue 31ekTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBMSI MX paclpocTpaHeHus. [lomepedyHble W HpoAOJIbHBIE
BoJHBI. Ilepuoa, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBOWCTBA MEXaHMUYECKUX BOJIH:
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIUs U TUdpaKIus.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIlymoBO€ 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHHIE BOJHBI. YCJOBHS W3Iy4EHMS 3JEKTPOMAarHUTHBIX BOJIH. B3aunmHuas
OpHEHTAIIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXeHUE, MPeJIOMIICHUE, MOoJIgpU3alus,
uHTepdepeHus U udpaxus.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIUIIBI pagnoCBA3U U TeNeBUACHUS. Paguonokamnus.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBa M IPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paguonpuEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JUArHOCTHKA B TEXHUKE U MEIULMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmonenue otpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu U AUPpakiiuid MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IPHUMEHEHUE.

Habmionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHUH.

HccnegoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, uaTepepeHIus.

Oo6napyxeHue HHPPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyYCHHIA.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3ydeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OAHOpPOAHOM cpene. Jlyd cBera. TodeuHbIn
HMCTOYHHK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpaxkeHHMs cBeTa. IlocTpoeHune n300pa’keHU B IJIOCKOM
3epkasie. Cepuueckue 3epkana.

[Ipenomnenue cBera. 3aKkoOHBI MpeJOMJIEHHS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomwieHnuss. OTHOCHUTENBHBIN TNOKa3aTenb mpenomieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U



COOTHOLIEHHUE JUIMH BOJH IIPU NEPEX0JI€ MOHOXPOMATUYECKOIO CBETA 4Yepe3 IpaHUlly pasfelia
JBYX ONITHUYECKUX CPEN.

Xon myueit B mpusme. ucnepeus ceera. CiioxHblil cocTaB Oenoro cBera. L[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. [IpenenbHbIN yroJl OJHOIO0 BHYTPEHHETO OTPAsKEHHUSL.

CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHUJIAa TOHKOHM JHMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH ceprudeckoit
JIMH3bI OT €€ FreOMETPUM U OTHOCUTENIBHOTO MOKa3aTessl IPEeJOMIICHUS.

@opMyIia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30H.

Xoa Jtyya, IPOIIEAIIET0 JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKON OCH.
[TocTpoenue n300pa>keHMiA TOUYKU B OTPe3Ka MPSMON B COOMPAIOIINX U PACCEUBAOLINX JIMH3AX U
UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpemaromas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omntuka. Wurepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
Ha0JI0IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(GEPEHLIMOHHONW KapTHUHE OT IBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMeps! K1accuuecknx UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakumst cBera. Judpakuuonnas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckne ycTpoHCTBa M TEXHOJOTMUECKHE IIPOLECCHl: OYKH, JIyla, MEPUCKOIL,
(doToanmapar, MUKpOCKOII, TPOEKIIMOHHBIH anmapar, IpoCBETIIEHNE ONTUKH, BOJIOKOHHAs ONITHKA,
TU(paKIHOHHAs PEeIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Habmonenue nosHoro BHyTpeHHEro oTpaxeHus. Mozienb CBETOBOA.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanne cBONWCTB M300pakKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Ha6nronenue nnrepdepeHIiuy crera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Ha6mronenue qudpaknum cBeta.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiunoHHOrO crieKkTpa.

Habmronenue nucnepcun cBera.

Habmronenue nonspusauu cBera.

[IpuMeHeHne noassporuI0B IJid U3yUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuii 3xkcnepumenm, nadvopamopusvie padomaol, nPAKMuUKym.

N3mepenune nokazaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PacCTOSHUSI OT BEIECTBA (HA MPUMEPE KUIKUX
JINH3).

N3mepeHne pOKyCHOTO pacCTOSTHUS pacCeUBaIOIINX JIMH3.

ITomy4yeHne n300pa’keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[TomydeHne n300paXkeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Habnronenue nudpakunu, HHTEpPEpeHLINU 1 MOJSPU3aLUU CBETA.

W3ydeHne nossipu3annu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTepepeHIn Ja3epHOTo N3TYYEeHUS Ha JIBYX LIEJISAX.

Habmonenue nucnepcuu.

Habnronenue u uccienoBanne JUQPPaKIIUOHHOTO CIEKTpa.

W3mepenune AnuHbI CBETOBOW BOJIHBI.



[Tomy4yeHue criekTpa U3Ty4eHHs CBETOIMO/Ia IIPH OMOIIHU IU(PAKIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

I'paHuubl NPUMEHMMOCTH KJIACCHMYECKOM MeXaHMKHU. IlocTynarsl crnienualbHOM TEOpUHU
OTHOCUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  [IpeoOpasoBanus  Jlopenuma.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM U COKpallleHHE
JUIVHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

TexHuueckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLI.

Y4eHnuecKkui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyiabca U SHEPTUM PEIATUBUCTCKUX yacThll (o QoTtorpadusmM TpekoB
3apsSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pazgea 7. KBantoBas pusuka.

Tema 1. KopnyckynapHno-60ano60it oyanusm.

PaBHOBecHOEe TemoBOEe W3NIydeHHE (U3NIydeHHE aOCOJIIOTHO 4YEPHOrO Tejia). 3aKoH
cmemenus: Buna. ['unoresa I[1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITHC (OTOHA.

®ororddext. OnbiTel A. I'. CroneroBa. 3akoHsl ¢poTorddexra. YpaBHeHHe DifHIITEHHA
st potorddexra. «KpacHas rpanuiay dhortodrddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJIGHWE CBETa Ha aOCOJIIOTHO TMOIVIOIIAIONIYIO H
a0CoJIIOTHO OoTpakarotyto moBepxHocTh). OnbrTe [1. H. JIeOenena.

BonHoBeie cBolicTBa wactull. Bosubel ae bpoitns. JlnuHa BoiHbl ne bpoitns u pazmepsl
00J1aCTH JIOKAJIU3AIUU ABWKYIIEHCS acTHIlbl. KopmycKysspHO-BOJTHOBOM nyanu3m. Judpaxiys
AJIEKTPOHOB HA KpHUCTAJLIaX.

Crnenunduka uzmepenuit B Mukpomupe. CooTHoOIIeHUST HeonpenenéHHocten [ eiizenbepra.

Texuuueckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
($hoTOIaTUMK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOHO/I.

emoncmpayuu.

®doTo3(h(PeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

Uccnenosanue doropesucropa.

N3mepenue nocrosiuuo# [1nanka Ha ocHoBe uccienoBanus Gotosddekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pE3 CBETOIMO OT HAIIPSHKEHMUSL.

Tema 2. @uzuka amoma.

OnbITHI MO UCCIEAOBAHUIO CTpoeHus aToMa. [Tnanerapuas moaens atoma Pesepdopra.

IToctynatel bopa. U3nydyenue u norjomnieHrne (GOTOHOB MpHU MEpPEXoJie aroMa ¢ OJHOTO
YPOBHS DHEPTMH Ha APYToil.

Bunel criektpoB. CeKTp ypOBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYXKICHHOE U3ITydeHHe cBeTa. Jlasep.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKME TIPOLIECCHI: CHEKTPAJIBHBIM aHaIU3
(ciekTpockom), Ja3ep, KBAaHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIINX YACTHULL.



Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4YEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmroienne TMHEHYaToro CreKTpa.

HccenenoBanue CriekTpa pa3peKEHHOI0 aTOMapHOIro BOJOPOJA U U3MEPEHHUE MOCTOSHHON
Punbepra.

Tema 3. Duzuka amommnozo A0pa u 31eMeHMAaAPHBLIX YaACMUY,.

Hyxnonnas mozgens snpa ['eiizendepra—Banenko. 3apsia siapa. MaccoBoe 4mciio sipa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4CHHUE.

3aKkoH paJuMOaKTUBHOro pacnajga. PanuoaktuBHble u30TONBI B Ipupoje. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausHue palMOaKTUBHOCTH HA JKUBBIE OPraHu3Mbl. ECTEeCTBEHHBIN
¢don uznmyuenus. [lozumerpusi.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepusle peakuuu. Jlenenne wu cuHte3 snep. SAnepHsle peaktopbl. IIpoGiemsl
YIOPaBIsEMOTO TEPMOSJEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHUS sAEPHOU
SHEPIeTHKHU.

Mertoas! perucTpaluy U UCCIEN0BaHUS JJIEMEHTAPHBIX YaCTHII.

DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bapnoHbl, Me30HBI M JIeNTOHBI. [IpenacraBienue o
CrangaptHoit Moaenu. KBapk-riit0oHHas MOJENb aIpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moienu. TéMHas Matepusi 1 TEMHAsI SHEPTHSL.

EnuncTBO (hrznueckoit KapTUHBI MUpA.

TexHnuecKre yCTpONCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, KaMmepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aToMHass OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBLIM GoTOrpadusim).

HccnenoBanue paauoakTUBHOTO (hoHA ¢ UCIOIB30BAaHUEM J03UMETPA.

N3yuenue normnomeHus: 6eTa-4acTull aTFOMUHUEM.

Pa3zpnen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUUKH.

Oranbl pa3BUTUA acCTpoHOMUU. [IpUKinanHOe 1 MUPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMMUH.
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU 111 00BSICHEHUS MPUPO/IbI KOCMUYECKUX O0BEKTOB.

Meroasl acTpOHOMHMYECKUX HccieqoBaHU. COBPEMEHHBIE ONTUYECKHE TEJIECKOIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3Bé3anoro He6a. Co3pe3ausi, spKue 3BE3/bl, IUIAHETHI, X BUAUMOE JIBUKCHHE.

Conneynas cuctema.

Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CosHia v 3BE371.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J{uarpamma «CreKTpaIbHbIN KIacC — CBETUMOCTbY.
3BE3/1bI TJIABHOW MOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCThY» IS 3BE3 TJIABHOM
MOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE IMPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIroLMH COJIHLIA U 3BE3]T. DTaNbl )KU3HU 3BE3 .

Mneunsiii [1yTs — Hama I'anaktuka. [lonoxxenne u neuxkenne CoisHua B I'anaktuke. Tumbl
ranakTuk. PaguoranakTuku u kBazapel. YEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bouibmoro B3peiBa. PennkroBoe usinydyeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobaemMbl acCTpOHOMUU.

Yuenuueckue naonooenus.

Habnronenus 38€3aH0T0 HeOa HEBOOPYKEHHBIM I1a30M C UCTIOIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH JUIs OTIPEICTICHUS MT0JIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usl CeBepHOTO MOJIyIIapHsl U SIPKUE 3BE3BI.



Habnronenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTLICHUH.

Du3uyecKHil NPAKTHKYM.

Crnioco6b1 n3mMepeHus PU3NIECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBbHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE ~ TOTPEIIHOCTH  WM3MepeHHd  (usnueckux BenuyuH. OIleHKa TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUH, UCCIICTIOBAHUIN 3aBUCUMOCTEH (PU3NMUCCKUX BEITUYHH,
IIPOBEpPKA MPEJIOKEHHBIX TUIoTe3 (BbIOOpP M3 pabOT, ONMMCAHHBIX B TEMATUYECKUX pa3lenax
«YUEeHUYECKUM IKCTIEPUMEHT, JIa0OPATOPHBIEC PAOOTHI, MPAKTUKYM)).

O0o0maroniee noBTOpeHMe.

O6oOmierre W cUCTeMaTH3alUsl  COJACp)KaHHWS — pa3/ieloB  Kypca «MexaHHKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJIEKTpoauHaMmuKkay, «KoyneGaHus U BOJHBIY,
«OCHOBBI  CIIEIMAIBHOW TEOPUU OTHOCHUTEIbHOCTHY», «KBaHTOBas (u3uka», «DIEMEHTHI
aCTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku u acTpoHOMHUM B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
ATHYECKOH cepax NesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpA, 3HAYCHHE OINMCATENIbHON, CHUCTEeMAaTU3UPYIOUIeH, O0OBSICHUTEILHON U
MIPOrHOCTUYECKOW (YHKUUN (pu3ndeckoil Teopuu, poib Gu3nyecKoil Teopuu B (GOPMUPOBAHUN
MpesicTaBlIeHU 0 (PrU3NUYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpPaA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI 0 IpUpO/IE.

MexnpeameTrHblie CBSI3H.

N3yuenue kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcsl ¢ yU€TOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUSA, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUS:
SIBJICHUE, HAy4yHbIM (akT, THmnore3a, (U3MYEecKas BEIMYWHA, 3aKOH, TEOpHs, HaAOJIOJCHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEINb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHHI, U3MEPUTEIIbHbBIE
puOOpHI, G pPoBast J1adopaToPHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue GyHKIIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXAECTBO. BeKTOppl M uX
MPOEKIIMM HAa OCH KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipon3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6us TpeyroabHUKOB, OIPEIeIeHNE TUIOIAaIU TUNIOCKUX (puryp u oobéma te.

Buonozua: >nektpudeckue siBJICHUS B )KUBOU MPUPOJE, KOJIeOaTeIbHbIE IBHKEHUS B )KUBOI
MPUPOJE, SKOJOTMYECKHE PUCKU IPU IPOU3BOACTBE 3SJIEKTPOIHEPrUH, 3JIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEW Cpenbl, yAbTpa3ByKOBas JIMAarHOCTHMKAa B MEAUIMHE, ONTUYECKUE
SIBJICHUS B )KUBOM IIPUPOJIE.

Xumua: CTpoe€HHE aTOMOB M MOJEKYJ, KpPUCTaUIMYECKash CTPYKTypa TBEPABIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

T'eozpagpua: marHuTHBIE TIONMIOCA 3eMJIM, 3aJ€KU MArHUTHBIX pyd, poTochEMKa 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHEHNE TOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, AJIEKTPOJIBUTATEb
SlkoOu, TreHepaTop TMEPEeMEHHOTO TOKa, HHIYKIMOHHAs Ie€4b, JIMHUU dJEeKTporepenad,
ANIEKTPOJBUraTeNlb, pajnap, paauONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE, IPOEKLMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
CoJIHeyHas 6arapesi, CIyTHUKOBbIC IPUEMHHUKH, sIepHasi SHEPTreTHKa U IKOJIOTHYECKUE aCTIEKThI
€€ pa3BUTHSL.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE HA YPOBHE
CPEJIHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI
JIn4HOCTHBIE pe3ybTaThl OCBOCHHs ydeOHOro mpeamera «Du3mka IOJKHBI OTPAXKATh

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPECHHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM [EHHOCTSIM  POCCHICKOrO  0OIIecTBa,
pacimmpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PeaH3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON NESITEIHbHOCTH, B TOM YUCIIC B YACTH:

rPakAaHCKOr0 BOCIIUTAHMSA:

e CchOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WIMK OOYYalOImErocss Kak aKTHBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCHUICKOTO OOIIECTBA;

® TPUHATHE TPAJUIIMOHHBIX OOIIEUEIIOBEYECKAX TYMAHUCTHIECKUX M JEMOKPATHIECKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKITAHCKOTO OOIIECTBA,
Y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEILHON OpTaHU3aIlHH;

e yMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMA HWHCTHTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTbh K T'YMaHHUTAapHOHU M BOJIOHTEPCKOM JEATEIBHOCTH.

NAaTPHOTHYECKOT0 BOCIIUTAHUS:

e c(hopMUPOBAHHOCTH POCCUICKOM rpaXKJaHCKOM WIEHTUYHOCTH, TATPUOTHU3MA;

® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSM POCCHMCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUpPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUHUECKOTO TIOBEICHUS;

® CrOCOOHOCTD OLEHUBAThH CUTYAIUIO U IPUHUMATH OCO3HAHHBIE PELICHHS, OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJI€ B JCSITEIbHOCTH YUEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B MOCTPOCHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

® DOCTETHYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas OSCTETUKY HAay4dHOTO TBOPUYECTBA,
MPHUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI0 BOCIIMTAHMA:

e UHTEpeC K pa3NuyHbIM chepam mpodeccuOHaATbHON IEsITeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccru U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHbL;

® TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHUIO U caMO00Opa30BaHUIO B 001acTu GU3HUKH Ha
MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

e chopMUPOBAHHOCTH SKOJOTHYECKON KYyJIbTYphI, OCO3HAHHE TIJI00AJBHOTO XapakTepa
9KOJIOTHYECKUX MTPOOIIeM;

® [UIAHUPOBAHHE M OCYIIECTBJIECHUE JICHCTBUI B OKpYXKAIOLIEH cpelie Ha OCHOBE 3HAHUS
1esel yCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA,

® pacUIMpeHHE OIbITa JEATENbHOCTH SKOJOTHYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 pU3HKe.

LHEHHOCTH HAYYHOTI'0 MO3HAHMS:

e chOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO

pa3BUTHS (PU3HUECKON HAYKH;



OCO3HaHUEC IICHHOCTH Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC HUIYUCHUA
(1)I/I3I/IKI/I OCYHICCTBJIATDH MMPOCKTHYIO u HCCICA0BATCIBLCKYIO JACATCIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIE YHHBepPcaJIbHbIe YUeOHbIe qeliCTBUS
ba3oBrble Jornyeckue 1eHCTBHUA:

CaMOCTOSATENBHO (POPMYIHPOBATh U AKTYAIM3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIIPENENATh LEIH ACATEIBHOCTH, 3a1aBaTh I1ApaMETPbl U KPUTEPUU UX TOCTHKCHUS;
BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYHMS B PacCMAaTPUBAEMBIX (U3NYECKUX
SIBJICHUSX;

pazpabaTeiBaTh IUIAH pELIEHUS MpoOiieMbl C y4y€TOM aHaluM3a HMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEIISM,
OLICHUBATh PUCKHU ITOCIIEACTBUH IEATEIBHOCTH;

KOOPJIMHUPOBATh M BBINOJHITH pabOTy B YCIOBUSAX PEaTbHOrO, BUPTYAIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble uccienoBarejbCcKHe AeCTBHS.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATHIMHU U METOJAaMH (DU3HIECKOM
HayKH;

BJIQJICTh HaBBIKAMH y4eOHO-HCCIIEIOBATEIIECKOM U MPOCKTHOM JESITEIHHOCTH B 00JIaCTH
(GU3MKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB
pemeHusT 3ama4  (PU3MUECKOTO COJCP)KAHHS, TPUMEHEHHIO pa3IMYHBIX METOJOB
MTO3HAHUS;

BIIQJICTh BUIAMHU JESATEIHHOCTH TI0 MOJYYCHUIO HOBOTO 3HAHWS, €0 WHTEPIPETAIIH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3INYHBIX YIEOHBIX CHTYALUSAX, B TOM YUCJIE IIPH
CO3/ITaHUHU Y4EOHBIX IPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISIT TIPUYUHHO-CIICIICTBEHHBIC CBSI3W W aKTyalM3HpOBAaTh 3a/iady, BBIIBUTATH
TUIOTE3y €€ pelICHHUs, HAXOAUTh apTYMEHTHI JIJIS IOKA3aTeIbCTBAa CBOUX YTBEPKICHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IMOJYYCHHBIC B XOJE PEIICHUS 3alauyd pPe3yNbTaThl, KPUTHUYECKU
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBHTh M OPMYIUPOBATH COOCTBEHHBIC 3a/1a4K B 00Pa30BaTEIILHON JESITEIHHOCTH, B
TOM YHCJIC IPHU U3yYCHUU (DUBUKH;

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yYMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEICITEIIBHOCTH;
yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAJIBHBIC MTOIXOIbI H PCIICHHS,

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BJIa/IeTh HABBIKAMU MOJyYEeHUs HH(OPMAIMK (PU3UUECKOTO COAEPIKAHUS U3 HCTOYHUKOB
Pa3HBbIX THIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH IOUCK, aHAJIU3, CUCTEMATH3aLUI0 U
MHTEepHpeTauio HHPOpMAaIUK Pa3IUYHbIX BUI0B U (HOPM IpeCTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCIOJb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelleHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3aLMOHHBIX 3agady ¢
coOmoiIecHueM  TpeOOBaHUI  SPrOHOMHKH, TEXHHKHM O€30IacHOCTH, TUTHEHBI,



pecypcocOepeeHns, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(POPMALMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJCpKAHUSA B PA3NUYHBIX (Qopmarax ¢ y4éTom
Ha3HA4YeHUS WMHPOPMALMU W LEJIEBOM ayIWTOpPUH, BBHIOMpas ONTHUMAaJbHYIO (opmy
MPEJCTAaBICHNUS U BU3yaIU3allNH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁl—[ble aelcTBHUA:

OCYIIIECTBIISITH OOIICHHUE HA YpOKaX (DU3HKHU M BO BHE-YPOUHOU JEATCIHHOCTH,
pacro3HaBaTh IPEANOCHUIKH KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOXO TOYKY 3PEHHS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBUIyaIbHON PaOOTHI;
BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JIEUCTBHUI C yU€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh UEIU COBMECTHOM [EATEIIbHOCTH, OPTraHWU30BBIBATH U KOOPAUHUPOBATH
JIEUCTBUA MO €€ NOCTMKEHHUIO: COCTABJIATh IUIAH JACWCTBHM, pacnpeAcsisiTb POJIH C
y4€TOM MHEHHUH YJaCTHUKOB, 00CYXJaTh pe3yabTaThl COBMECTHOM pabOTHI;

OIIEHMBAaTh KauyeCTBO CBOETO BKJIaJa M KaXJIOr0 YyJaCTHHKA KOMAaHJIIbI B OOUIUHA
pe3ynbTaT Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UAEU C MO3UIMN HOBU3HBI, OPUTUHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETHMYECKOE IOBEJACHUE B PA3JIMYHBIX CHUTYalUsX,
MPOSIBIISITE TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIEe Y4eOHbIE e CTBUSA
Camoopranuszanms:

CaMOCTOSITEIPHO OCYIIECTBIISATH MMO3HABATEIBHYIO ACSITEIBHOCTh B 001aCTH (QU3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H,
CaMOCTOSITEJIPHO COCTABJIATH IUIAaH PEIICHHS PACUETHBIX M KaYECTBEHHBIX 3a/1ay, TJIaH
BBITIOJTHEHUST TIPAKTUYECKON pabOTHI ¢ YIETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIHSIM;

pactIupsTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JIeaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a
perieHue;

OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHHUIO M TMPOSIBICHUIO JPYAULUUA B 00IMacTu (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BJIaJIeTh HAaBbIKAMHM IO3HABATEIbHOM peQUeKCUH KaK OCO3HAHUS COBEpLIAeMbIX
JNEVCTBUM M MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

UCIOJIb30BaTh NPUEMBI pedIeKCUN JJIs OLEHKU CUTYalluH, BIOOPa BEPHOTO pPelIeHMS;
YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apI'YMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJbTaTOB JEATEIbHOCTH;
MIPUHUMATh ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IIPU aHAJIU3€E PE3YJbTaTOB JEATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.



B mporecce nOCTHXKEHHS JTHUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI MO (U3HKE s
YPOBHSI cpeHero o0miero o0pa3oBaHus y 00y4aroMIMXCs COBEPIICHCTBYETCS! SMOIIMOHAIBHBIN
WHTEJUIEKT, IPENOoIaraomuii choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IIOHMMAaThb CBOE 3MOLIMOHAIBHOE
COCTOSIHWE, BUJIETh HAIIPABJICHUS PAa3BUTHS COOCTBEHHOM SMOIIMOHAILHON chepbl, ObITH
YBEPEHHBIM B ce0e€;

CaMOPETYIMPOBAHUS,  BKJIIOYAIOLIETO  CAMOKOHTPOJb,  yYMEHHE  NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE IMOBE/ICHHUE, CIIOCOOHOCTD aIalTHPOBATHCS K IMOIIMOHAILHBIM
M3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOUICH CTPEMJICHHE K JOCTIDKEHHUIO LENU U YCIIEXY,
OTITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, HICXOIS U3 CBOMX BO3MOKHOCTEH;
AMITATHH, BKIFOYAIOMIEH CITOCOOHOCTh MOHUMATh SMOIMOHAIFHOE COCTOSIHHE JPYTHX,
YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEIKUBAHHIO;

COLIMANBHBIX HABBIKOB, BKJIIOYAIOMIUX CHOCOOHOCTHh BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMH JIFOABMH, 3200 THTHCS, IPOSIBIISITh MHTEPEC U pa3periaTh KOHQIUKTEHIL.

[NPEAMETHBIE PE3VYJIbTATEI

K xoniy obyuenus B 10 knacce npeMeTHbIE PE3YyNbTaThl HA YrIIYyOJEHHOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh pOJIb (U3UKH B HSKOHOMHUYECKOW, TEXHOJOTUYECKOM, IKOJIOTHIECKOM,
COLIMANILHOM M ATHYECKOU cdepax AEsITeTbHOCTH YeJOBEKa, POJb U MECTO (PU3UKU B
COBPEMEHHOM HAyYHOW KApTUHE MUPA, 3HAYEHNE OMUCATEIbHOM, CHCTEMAaTU3UPYIOIIECH,
OOBSICHUTEIIPHOW M TMPOTHOCTUYECKOW (YHKIMNA (U3HUYECKON TEOpUHM — MEXaHUKH,
MOJIEKYJIAPHON (PU3UKHU U TEPMOJUHAMUKH, POJTH PU3NUIECKON TEOPHH B (GOPMHUPOBAHUH
MPEeACTABICHUHN 0 PU3NUECKON KapTHHE MUPAa;

pa3nuyath yCIOBHUS MPUMEHUMOCTH MoJienel (GU3nUecKuX Tel U MPOLEeCCOB (SBICHUI):
WHEepLHalbHas CUCTeMa OTCYETa, a0COJIOTHO TBEPIOE TeNlo, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBHKEHHE, CBOOOIHOE MaZieHue, a0COIIOTHO yrpyras aedopManus,
abCOIIOTHO yMpyroe U abCOJIIOTHO HEYNPYTOe CTOJIKHOBEHHUS, MOJEIH Ira3a, )KUJIKOCTH
1 TBEPIOro (KPUCTAIUIMUECKOT0) Teja, UAealbHbIi ra3, TOUCUHbIN 3apsij, OJHOPOIHOE
ANIEKTPUYECKOE I0JIE;

pasznuyath yciaoBHs (IFpaHUIBl, 00JacTH) MNPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
MOHUMATh BceoOlui Xapakrep (QyHIAMEHTANbHBIX 3aKOHOB U OrPAHUYEHHOCTH
WCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH MEXAHWYECKHE TPOIECCHl U SIBICHHS, HCIOIb3YS
OCHOBHBIE TIOJIOKCHHSI M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHUYECKOTO
IBUKEHHS, (POPMYJIbI KMHEMAaTUKA PaBHOYCKOPEHHOTO JBIKEHUS, MpeoOpazoBaHUs
lanunest a1 CKOPOCTH U MepeMeleHus, 3aK0HbI HpI0TOHA, TPUHIIMIT OTHOCUTETBFHOCTH
lanmunes, 3akoH BCEMUPHOTO TATOTEHMs, 3aKOHBI COXpPaHEHHs] UMIyJIbca U
MEXaHUYECKOM PHEPTHH, CBA3b pabOThI CHIIBI C U3MEHEHHEM MEXaHWYEeCKOW SHepruu,
yCIIOBUSL paBHOBECHS TBEPAOTrO TeNa), MPU STOM HCIOIB30BAaTh MaTEMaTHYECKOE
BBIpOKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH (PH3MYECKUX 3aKOHOB:
npeoOpazoBanuii ['anmuies, BTOPOro H TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB
COXpPaHEHHUS UMITYJIbCa M MEXaHNYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aQHAJIM3UPOBATh M OOBSACHATH TEIUIOBBIE MPOIECCH M SIBICHUS, MCIOIb3yS OCHOBHBIE
nosoxkenust MKT u 3akoHBI MOJIEKYASIpHON PU3UKU U TEPMOIMHAMUKY (CBSI3b TaBICHUS
UJEabHOTO Taza CO CpelHed KWHETHYeCKOW SHEeprued TemioBOro MABMKCHUS U



KOHUEHTPALMEN €r0 MOJIEKYIL, CBSI3b TEMIIEPATYPhI BELIECTBA CO CPEAHEN KUHETUUECKOU
SHEPIrUuey TEIUIOBOIO0 [BHMKECHHs €ro 4YacTHl], CBA3b JABJIICHHMS MJEAJIbHOIO rasa ¢
KOHUEHTpALMEN MOJIEKYJ U €ro TeMIepaTypoi, ypaBHeHue Menaeneesa—Kiarneiiposa,
NIEPBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUs PHEPIUH B TEIUIOBBIX MPOLECCAX),
IIPY 3TOM HCIIOJIb30BATh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHMs Menneneesa—KianeipoHa;

AQHAJIM3UPOBATh M OOBSACHATH DJIEKTPUYECKUE SIBJICHUSA, MCIOJIb3ysd OCHOBHbIE
MIOJIOXKEHUSI ¥ 3aKOHBI AIEKTPOAMHAMUKHU (3aKOH COXPAHEHMsI IEKTPUUECKOTO 3apsia,
3akoH KynoHa, MOTeHIMaIBHOCTb IEKTPOCTATUYECKOTO MOJIS, IPUHLHAI CYIEPIO3ULIAN
JNEKTPUYECKUX TIOJIEH, ITPU ATOM YKa3blBasl yCIOBHs IPUMEHUMOCTH 3akoHa KynoHna, a
TaKK€ MPAKTUUYECKU BaKHbIE COOTHOIIECHHUA: 3aKoHbl OMa i yyacTKa Lenu U s
3aMKHYTOH aneKTpuyeckoi nenu, 3akoH Jxoyns—Jlenna, npasuia Kupxroda, 3akoHbl
®dapanes IS JJIEKTPOIIU3A);

ONMCHIBATh (PU3MUECKUE MPOLIECCHl U SIBJICHUSI, UCIIOJIb3YSl BEMUMHBI: [I€pEMEIECHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJl, CUJIa, MOMEHT CHJIBbI, TaBJICHUE,
MOTEHLIMATIbHAS SHEPIUs, KWHETUYECKas SHEprus, MeXaHWdecKas BSHeprus, paborta
CWJIBL, LICHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CUJIA TSKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHUS,
MOIIIHOCTb, SHEPTUs B3aUMOJICHCTBHS Tena ¢ 3eMiEl BOIU3U €€ MOBEPXHOCTH, SHEPTUs
yrnpyroit aegopmanuu NpyXUHbI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAsl TeMIiepaTypa
Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSIS SHEPTUS UeaIbHOTO OJHOATOMHOTO Ta3a,
paboTa WaEaTBbHOTO Ta3za, OTHOCHTENbHAs BIaXHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIJIOBOTO JBUTATelsA; JEKTPUUYECKOE TOJIE, HANPSHKEHHOCTh 3JIEKTPUYECKOTO OIS,
HaIpsDKEHHOCTD TOJISI TOYEYHOTO 3apsja WM 3apsDKEHHOTO Iapa B BaKyyMe€ M B
JUDJIEKTPUKE, IMOTEHLUMAN 3JIEKTPOCTATUYECKOro IOJIs, Pa3HOCTh ITOTEHUHUAJOB,
JNEKTPOJBIIKYIAS. CHJIA, CHJIa TOKA, HAIpPSHKEHHE, MOIIHOCTh TOKA, 3JEKTpUYecKas
€MKOCTb IIJIOCKOTO KOHAECHCATOPa, COMPOTUBIICHUE YIacTKa LEMHU € IOCIEI0BATEIbHBIM
W TNapajulelIbHbIM COECJUHEHUEM PpPE3UCTOPOB, DHHEPrUs JIIEKTPUUYECKOrO MOJIA
KOH/JIEHCATOPa;

00BACHATH 0COOEHHOCTH MPOTEKaHUsI (PU3NYECKUX SABJICHUN: MEXaHUYECKOE JABM)KEHUE,
TEIUIOBOE JABM)KCHUE YACTHI] BEIIECTBA, TEIIOBOE PaBHOBECHE, OPOYHOBCKOE IBKEHUE,
muddys3us, UcnapeHue, KUINEHHE U KOHICHCalus, IUIaBICHHE M KpUCTaTU3alus,
HaIpaBJIEHHOCTh  TEIUIONEpPEAAauu, DJIEKTpU3aluus  TeJ, SKBUIIOTEHUUAIbHOCTb
MMOBEPXHOCTHU 3apsS’KEHHOTO ITPOBOIHUKA;

MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (DPM3MUYECKON BEIUYUHBI OT JIPYroi c
WCIIOJb30BAHUEM IMIPSAMBIX M3MEPEHUN, NpPU HSTOM KOHCTPYMPOBAaTh YCTAHOBKY,
(ukcupoBaTh pe3yIbTaThl MOJYYEHHONW 3aBUCUMOCTH (DU3UYECKUX BEIHYMH B BHJIE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTeW HM3MEpPEHUH, AenaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEeI0BAHUS;

MPOBOJUTH KOCBEHHBIE H3MEPEeHUsS (U3NYECKUX BEIMYUH, IMPH HITOM BBIOMpPATH
ONTUMANBHBIA METOJ HM3MEPEHUs, OICHUBAaTh AaOCOJNIOTHBIE W OTHOCUTEJIbHBIE
MOTPELIHOCTH HPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

IIPOBOJUTH OTIBITHI 110 POBEPKE NPEUIOKEHHON FMIIOTE3bI: IJIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTaThl U
JIENIaTh BBIBOJI O CTaTyCE MPEUI0KEHHON THIIOTESBL;

coOmoaTh npaBuiia 0€30MacHOr0 TpyAa MpPU NMPOBEJCHHUU HCCIEIOBAaHUNA B PaMKax
y4eOHOTO SKCIEpPUMEHTa, MPAaKTUKyMa M Y4eOHO-HCCIIE0BATENbCKOM M MPOEKTHOM
JEeATeNbHOCTH C HCIHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M JIaOOPATOPHOTO
000py/IOBaHNUS;

pemaTh pacyE€THBIE 3a/1a4H C SIBHO 33JJaHHOM M HESIBHO 33JJaHHOM (DPU3UUECKOI MOJIeINBIO:
HAa OCHOBaHMM aHalIM3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (hM3HYECKOH Mojeny,



OTBEYAOIIeH TpeOOBaHMM 3324, TPUMEHATH (HOPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH U
MOCTYJIaThl (PU3NYECKUX TEOPUN MPH WCIOIb30BAHMM MATEMaTHYECKHX METOJIOB
pelieHus 3ajad, MPOBOAUTH pacuy€Tbl HA OCHOBAaHMM HWMEIOIIMUXCS JIaHHBIX,
AQHAIM3UPOBATh PE3yJAbTAaThl U KOPPEKTUPOBATh METOJbl pPEIICHHS C Y4ETOM
IIOJIyYE€HHBIX PE3y/IbTATOB;

pelaTh Ka4eCTBEHHbIE 3a/1aul, TpeOyIoIIe IPUMEHEHUs 3HAaHUM U3 pa3HbIX pa3/IesioB
Kypca (u3uKM, a TaKKe WHTETpallil 3HAHWK W3 JIPYTHX MPEIMETOB €CTECTBEHHO-
HAy4YHOTI'O LHKJIA: BBICTPAMBATHh JIOTMYECKYIO ILEMOYKY PACCYXKJCHHI C ONOpOoW Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYCCKUE SIBIICHUS;

KCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1)1 OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
M3MEPUTEIIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MIPUBOIUTH IPUMEPHI BKJIAJIa POCCUMCKUX U 3aPYOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYXKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aQHAJIM3UPOBATh W  OILIGHUBATh TOCIEACTBUA OBITOBOM M  MPOU3BOJICTBEHHOMU
NEeSITEIbHOCTH YEeJIOBEKa, CBSI3aHHOW € (DU3MUECKUMHU IMpoLleccaMH, C TO3ULUI
9KOJIOTMYECKOM 0€301acHOCTH, IIpe/ICTaBIeHUM 0 palMOHAIIEHOM
MIPUPOIOIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJB30BAaHUU JOCTIKEHUN HAyKu U
TEXHOJIOT U JUTsl TalbHEeHIero pa3BUTHS Y€JI0BEUECKOT0 00IIECTBa;

MIPUMEHSTH Pa3JIMYHbIE CTIOCOOBI pabOThl ¢ HHMOPMAIHEH (HU3UIECKOTO COACPKAHUS C
WCTIOJIb30BAHUEM  COBPEMEHHBIX HH(GOPMAIMOHHBIX  TEXHOJOTHHA, TPH  ATOM
HCII0JIb30BaTh COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTMH JUIs MTOKUCKA, TepepadboTKu
Y TIPEIBSBIICHHS Y9eOHOW M HAYYHO-TIOMYJIIPHON MH(POPMAIINH, CTPYKTYPUPOBAHUS U
UHTEepIpeTanuy HHGOpMaIuH, NOJYydYeHHOW U3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4aeMyl0 MH(POpPMAIUIO U OIIEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIOLINXCS 3HaHUH, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMaLINH;
MPOSIBIATh OPraHU3ALMOHHBIE M IO3HABAaTEIbHBIE YMEHHUS CaMOCTOSITEIIBHOIO
MpUOOpETEHUsT HOBBIX 3HAHMM B MPOLECCE BBINOJHEHUS IMPOEKTHBIX M YydeOHO-
HCCIIe0BATEICKUX padoT;

paboTaTh B Ipylme C HCHOJHEHHUEM Pa3IMYHbIX COIMANBHBIX POJIEH, MJIaHUPOBATH
paboTy Tpymibl, palUOHAIBHO paCHpeleNsiTh IeSITeNbHOCTh B HECTaHJAPTHBIX
CUTYyalMsX, aJIeKBATHO OLICHUBAThH BKJIAJ KaXKJ0I'0 U3 YYACTHUKOB IPYIIIBI B PELICHHE
paccMaTrpuBaeMoil mpoOIeMbl;

MPOSIBIIATh MOTHBALIMIO K Oyaymeid mnpoQeccHOHAIbHON  NIEATENbHOCTH IO
CHEIHABHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIs.

K koH1y obyuenust B 11 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHHUI:

[OHMMaTh pOJb (U3UKH B SKOHOMUYECKOH, TEXHOJOTMYECKOH, COLHMANbHON H
THYECKON cepax esITeIbHOCTH YeJIOBEKa, Pojb U MECTO (M3MKU B COBPEMEHHOMN
Hay4yHOU KapTHHE MHpA, POJIb ACTPOHOMMHM B IIPAKTUYECKOH AEATEIBHOCTU YEJIOBEKA U
JAIbHEHIIEM  HAYyYHO-TEXHUYECKOM  Pa3BUTHM,  3HAYCHUE  OIMCATEIbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMHA (u3ndeckoi
TEOPUU — DJIEKTPOJAMHAMUKH, CIEHUAIBHOU TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poab GU3NUECKON Teopuu B (GOPMHUPOBAHUM MPECTABICHUN O (hU3NUECKOMN
KapTHHE MHpPa, MECTO (U3MUYECKOW KapTHUHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX IIPEACTABICHUN O IIPUPOJE;

pa3nuyarh ycIoBUS IPUMEHUMOCTH MOJIeNel (pU3nYecKuxX Tel U MPOLECcCcoB (SBICHUN):
OJHOPOJIHOE DJJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE II0Js, TapMOHUYECKHUE
Koie0aHMusd, MaTeMaTHYeCKHM MasTHUK, WICANbHBIM MPYKUHHBIA  MasTHUK,



rapMOHUYECKHE BOJIHBI, HJICAIbHBINA KOJIeOAaTeNbHBI KOHTYpP, TOHKas JIMH3a, MOJIesIei
aToOMa, aTOMHOTO si/ipa U KBAHTOBOW MOJIEJIM CBETA;

paznuyath ycioBHs (TpaHUIBI, 00JacTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHMMAaTh BCEOOIMK XapakTep (yHJAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTH
HCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, MCHOJIb3YS
OCHOBHBIE TOJIOXKEHUSI M 3aKOHbl JJIEKTPOAMHAMUKM M CIELUAIbHON TEOpUU
OTHOCUTEJIbHOCTH (3aKOH COXpPaHEHUs 3JIEKTPUUYECKOTO 3apsia, cuia AmIiiepa, cuiia
JlopeHiia, 3akOH SJEKTPOMArHUTHOW WHAYKIHMH, mpaBwio Jlenna, cBss3p JJC
CaMOMHJIyKIIMH B JIEMEHTE 3JIEKTPUUECKOH LIETIH CO CKOPOCTHIO U3MEHEHHSI CUJIbI TOKA,
MIOCTYJIaThl CIIELUAIbHON TEOPUU OTHOCUTEIbHOCTU DUHIITEHHA);

aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHMS, UCIIOJIb3YS MOJIOKEHHS
KBaHTOBOM (u3uku (ypaBHEeHHE OHHIITEWHa A QoTtodddexra, MepBblii U BTOPO
noctynatel bopa, mpuHIMTT cOOTHOIIEHUST HeonpenenéHHocTel ['eisenOepra, 3aKOHBI
COXPAaHEHHUs 3apsI0BOTO M MAacCOBOTO YKCEN U SHEPrUU B SJEPHBIX pEaKIUsiX, 3aKOH
PaIMOaKTUBHOTO pacraja);

OTHCHIBATh (PU3MUECKUE MPOIIECCHI U SIBJICHHUS, UCIOJIb3YSl BETUYUHBI: HANPSKEHHOCTh
AIIEKTPUYECKOTO MOJIsA, TOTEHIIHAI 3JIEKTPOCTATUUECKOTO MOJIsI, PA3HOCTh MOTEHIIMAJIOB,
ANIEKTPOJABIDKYILAS CHJIA, WHIAYKIMS MarHUTHOTO TIIOJIS, MarHUTHBIA IOTOK, CHIIa
Amnepa, UWHAYKTUBHOCTb, OJJIGKTPOJBIKYIIAs CHJIa CAMOMHAYKIUHU, DSHEPrus
MarHUTHOTO TOJISi TPOBOJAHKKA C TOKOM, PEJIATUBUCTCKUNA UMITYJIbC, TIOJIHAS SHEPTHS,
SHEprus MOKos CBOOOJHOM YaCTHUIbl, SHEPTUSI U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U
3apsi] sipa, SHEPTUs CBA3M sIpa;

OOBSCHATH OCOOEHHOCTH TIPOTCKaHUS (PU3WYECKUX SIBIICHUM: AJIIEKTPOMAarHUTHas
WHIYKINS, CAMOMHIYKIIUS, pe30HaHC, HHTep(epeHIus BOJIH, TudpaKius, AUCIepCHs,
MOJTHOE BHYTPEHHEE OTpakeHue, hotodnekrpudeckuii 3¢pdext (pororddekr), anpda- u
Oera-pacrajpl siep, raMMa-u3inydeHue siaep, Gu3nueckue MPUHIUIMIBI CIIEKTPAIbHOTO
aHanu3a 1 paboThl J1azepa;

OTIpEIeNIATh HaNpaBJIeHUE MHIYKIIMH MAarHUTHOTO MOJIS MPOBOJHHUKA C TOKOM, CHJIbI
Awmnepa u cuisl JlopeHua;

CTpOUTh M300pakeHHE, CO3/1aBaeMoOe€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
paccUuTHIBaTh €r0 XapaKTePUCTUKH;

MPUMEHSITh OCHOBOIIOJAraloLIe aCTPOHOMUYECKHE MOHATHSA, TEOPUU U 3aKOHBI JJIs
aHayn3a U 00bsICHEHHS PU3NUECKHUX MPOIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3AHBIX
CUCTEMaX, B MEXTaJIaKTUUECKOHN cpefie; NBUKEHUs] HEOSCHBIX Tell, SBOJIOLUH 3BE3 U
Bcenennoii;

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHU, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YIbTATHI
MOJIyYeHHON 3aBUCHUMOCTH (U3MYECKMX BEIMYUH B BHAE TpaduKoB C y4&TOM
aOCONIOTHBIX ~MOTPEIIHOCTe HM3MEPEeHUM, JleNaTh BBIBOABI IO  pe3yabTaTam
WCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEPEeHUS (U3NYECKUX BEIUYUH, TMPH HITOM BBIOMpATH
ONTUMANBHBIA METOJ H3MEPEHHUs, OICHHBAaTh AaOCOIIOTHBIE U OTHOCHUTEIbHBIC
MOTPEIIHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MIPOBOJIUTH OMBITHI 10 MPOBEPKE NPEI0KEHHON TMIIOTE3bI: IJIAHUPOBATh SKCIIEPUMEHT,
coOuparth HKCIEPUMEHTATBHYIO YCTAHOBKY, aHAJTM3UPOBATh MOJTy4YeHHBIC PE3YyIbTATHI U
JIeNaTh BBIBOJ O CTaTyCE€ MPEAIOKEHHOU TUIIOTE3bI;

ONUCBIBATh METO/IbI MOJYYEHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHMI;

cobmrofarh mpaBuia 0€30MacHOro TpyJa MPU MPOBEIESHUU HUCCIEAOBAHHUN B paMKax
y4eOHOTO SKCIEpPUMEHTa, NMPAaKTUKyMa M Y4eOHO-MCCIIE0BATENLCKOM M MPOEKTHOM



JEATEIbHOCTH C HCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB W J1a0OpaTOpHOTO
000pyIOBaHNUS;

pemaTh pacyE€THBIE 3a/1a4H C SIBHO 33JJAHHOM M HESIBHO 33JJaHHOM (PU3UUECKOI MOJIEIBIO:
HAa OCHOBaHMM aHAIM3a YCIOBHUS BBIOMpaTh (U3NYECKHE MOJAETH, OTBEYAIOIIHNE
TpeOOBaHUAM 3aJaudl, IPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIATHI
(U3NYECKUX TEOPUH NPU UCIIOIB30BaHUM MAaTEMAaTHYECKHX METOIOB PEUICHHS 3ajad,
IIPOBOJIUTH PacU€Thl HA OCHOBAHUU UMEIOLIUXCS IaHHBIX, AaHAJIM3UPOBATh PE3YJIbTAaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUSI C YUYETOM IOJIyYEHHBIX PE3Yy/IbTATOB;

peliaTh Ka4eCTBEHHbIE 3a/1aul, TpeOyIole MIPUMEHEHNs 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (H3UKH, a TaKKe HHTErpallii 3HAHUH W3 APYruX NPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LHKJA: BBICTPAMBATHh JIOTMYECKYIO IEMOYKY PACCYXKJECHHI C ONOpOod Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUS JJIs1 OOBSICHEHUS! OCHOBHBIX MPUHIUIIOB PabOTHI
MU3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE TEXHUKU H
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIGHUBATh TMOCJEICTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEeSITEeIbHOCTH YeJIOBEKa, CBSI3aHHOW € (U3MUECKUMHU IMpoLleccaMH, C TO3ULUI
9KOJIOTMYECKOM 0€301MacHOCTH, MIpe/ICTaBICHUM 0 paroHaIbHOM
MIPUPOIOIIONIL30BAHNH, 4 TaKKE€ Pa3yMHOM HCIIOJIb30BAHMM JOCTH)KEHMH HayKu U
TEXHOJIOT U JUIsl TalbHEeHIero pa3BUTHS YEJI0BEUECKOTO O0IIECTBa;

MIPUMEHSTH Pa3JIMYHbIE CTIOCOOBI pabOThl ¢ HHMOPMAITHEH (HU3UIECKOTO COACPKAHUS C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHUH, TpU  3TOM
HCII0JIb30BaTh COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH JUIsI TOUCKA, TepepadOTKU
U IpebsBICHNs Y4eOHON U HAYyYHO-MIOMYNISIpHON MH(OPMAaLIUY, CTPYKTYPUPOBAHUS U
UHTEepIpeTanuy HHGOpMaIuK, NOJYyYeHHOW U3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4aeMyl0 MHPOpPMAIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOLINXCS 3HaHUH, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMaLINK;
MPOSIBIATH OPraHU3ALMOHHBIE M II03HABATEIbHBIE YMEHHUS CaMOCTOSITEIIBHOIO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B MPOLECCE BBHINOJHEHUS IMPOCKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B TpyHIe C KCIOJHEHHWEM Pa3JIMYHbIX COIHMAIBHBIX POJICH, IUIaHUPOBAThH
paboTy Tpymmbl, palUOHAIBHO paCHpeleNsiTh JesITeNbHOCTh B HECTaHJAPTHBIX
CUTYalMsX, aJICKBATHO OLICHMBATh BKJIAJ Ka)JOr0 M3 YYACTHUKOB I'PYIIIblI B pELICHUE
paccMmaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBALIMIO K Oyaymeid mnpodeccHOHANbHON — EATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOQUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM POrPaMMBbI Konrtpoubnbie | TIpakTHueckne (uudposbie)
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3znen 1. HAYYHBIA METOJ ITO3HAHUSI TIPUPO/IBI
1.1 Hay4Hblll MeTO1 NO3HAHUS TPUPOIBI 6
Wroro mno pazueny 6
Pasznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 CraTtuka TBEpAOrO Tela 5 1
2.4 3aKOHBI COXpPAHEHUSI B MEXaHUKE 10 1
Wroro mno pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 Tepmonuaamuka. TennoBble MalTuHbI 20 1
3.2 OCHOBBI MOJICKYJISIPHOKHHETUYECKOU TEOPUH 15 1
3.3 ArperartHble COCTOSIHUSI BenecTBa. Da3oBbie Mepexo/ bl 14 1
3.4 ArperatHble COCTOSIHUSI BemiecTBa. Da30BbIe MEPEXOIbI 14 1
Hroro no pazgeny 63
Paznen 4. JIEKTPOJANMHAMUKA
4.1 DJIEKTPUYECKOE T10JIE 24 1
4.2 IToCTOSTHHBIN EKTPUICCKUN TOK 24 1
4.3 Toku B pa3IuyHBIX Cpelax 6
Wroro no pazneny 54
Pa3znen 5. PUSMYECKUMN MPAKTUKYM
5.1 ‘ Pu3nyecKuil NPaKTUKYM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 184 9 16




11 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
No n/m HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmsre | TpaxTieckie (ungpossbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Pazgea 1. DJIEKTPOANHAMMUKA
11 MaruauTHO€E 1oJ1e 14
1.2 DNEeKTpOMarHuTHAast MHIAYKINS 13 1
Wroro no pazgeny 27
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHUTHbIE KOJIeOaHus 15
23 MexaHHUYeCKHe U AIIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 OnTHka 25 1
Hroro o pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnosel CTO 5 1
HTtoro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOJHOBOM Tyanu3m 15
4.2 dusuka aroma 5
43 ®du3nka aTOMHOTO S/Ipa ¥ SJIEMEHTapHBIX 5
YaCTHIL
Hroro no paszneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU 1 ACTPO®PU3UKU

5.1 DJeMeHTBl aCTPOHOMMHU U acTPOUZUKU

12

Hroro no pasgeny

12




Pazzea 6. PUSHMUECKHWI MPAKTUKYM

6.1 ‘ duznyeckuil NPakKTUKYM 16 16
Wroro mo paznueny 16
Pazaen 7. OGOBINAIOIIEE IIOBTOPEHUE
CucremaTtu3zanus 1 000011eHnEe
71 MPEIMETHOTO COJICPKAHUS U OIBITa 15
JeITeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydyeHuu Kypea ¢pusuku 10 — 11 kmaccos
Wroro no pazgeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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