PabGouyasi nporpamMmma nmo yyeo0Homy npeamery «@u3uka» Ha YPOBHE CpeHEro o01ero
o0pa3oBanus B coorBercTBHU ¢ PI'OC 2012 n ®OII
COILEPKAHUE OBYYEHUSA

10 KUIACC

Pa3nen 1. Hayunblii MeTO O3HAHMS NPUPOABI.

Odusuka — ¢QyHIamMeHTanbHAas Hayka o npuponae. HayuHblii MeTon MO3HAHMS W METOJbI
uccie0BaHus (PU3NYECKUX SIBJICHUH.

OKCcIIepUMEHT U TEOpHUs B Ipoliecce Mo3HaHus npuposl. HabutoieHre u 3KkcrepuMeHT B (pu3mke.

Crioco6b1 n3MepeHus GU3NIECKUX BEIWYHH (QHAJIOTOBBIE U IIU(PPOBBIE U3MEPHUTEIbHBIE TIPUOOPEI,
KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[Torpemnoctu n3MepeHuil pusnueckux BeJInYUH (aOCOIIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (pU3NYECKUX SBICHUN M MPOLECCOB (MaTepuanbHas TOUYKa, a0COIIOTHO TBEPIOE
TENO, UealbHas KUAKOCTb, UJCAJIbHBIN a3, TOUeUHbI 3apsaa). [ unoreza. @u3znyeckuil 3aKOH, FPaHULIbI
€ro NpuMeHUMOCTH. Pu3nyeckas TEOpusl.

Ponb u mecto pusnku B GOpMUPOBAHHH COBPEMEHHON HAyYHOW KapTHHBI MHPA, B MIPAKTHUECKON
JeATEIbHOCTH JIFO/ICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3Mepenne cuibl TOKa UM HANPSHKEHUS B LEMU MOCTOSHHOTO TOKA MPH MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ udpoBoii madopatopueit mo ¢usuke. [Ipumepsr nzmMepeHuss GU3NIECKUX BEITUUNUH
MIPU TIOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHMUECKOT0 ABMKeHUsA. Cuctema oTcyéra.

[Ipsimast 1 oOpaTHas 3a1a4d MEXaHUKH.

Pannyc-BekTop MaTepHaIbHON TOYKH, €70 IPOEKIIUU HA OCH CUCTEMBI KOOpAMHAT. TpaekTopus.

[TepemernieHne, CKOpOCTh (CpeHssS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHalbHOM
TOYKH, UX MPOEKLIUHA Ha OCU CUCTEMBI KOOpANHAT. CII0KEHNE MEPEMEIICHUIN U CII0KEHUE CKOPOCTEN.

PaBHomMepHOE W PaBHOYCKOPEHHOE TMPSIMOJMHEWHOE JBMIKEHHE. 3aBUCUMOCTh KOOPIWHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOYKHU OT BPEMEHHU U UX rpaduKH.

CBoOonHoe maseHue. Y ckopeHrue cBoOoHOro najeHus. JIBimkeHue tena, OpoleHHOro Mo yIiioM
K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHSI MATEPUATIbHON TOYKHA OT BPEMEHH U UX
rpaduxmu.

KpuBonunerinoe nBuxkeHue. [[BH)KEHHME MATEpHAJIbHOM TOYKM MO OKPYXHOCTH. YTJoOBas H
nuHeWHas ckopocTh. Ilepumon u  yactota oOpameHusi. LleHTpocTpeMuTenbHoe (HOPMAlbHOE),
KacaTeJbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHHE MaTepHabHON TOUKH.

TexHuueckne YCTpOHCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CHUIOMETP, JBH)KEHUE CHApPSIOB,
IIETHbIE, MecTepEHYaThIe U PEMEHHBIC MTepeaur, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoOBI UCCIIENOBAHNS IBUKECHUN.

Nnmroctpanus npeaeabHoro nepexoa 1 N3MepeHne MTHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.



Habmoenue nBuxeHus Tena, OpoLeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

Hampasnenne ckopocTH pyu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHHE NyTeH, TPAEKTOPUI, CKOPOCTEM ABMKEHUS OAHOTO M TOrO K€ TeJla B Pa3HbIX CUCTEMAaX
OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHre HEpaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIIPEIEICHHNS] MTHOBEHHOM CKOPOCTH.

W3mepeHne yCKOpeHus MpU MPSMOIMHEHHOM pPaBHOYCKOPEHHOM JBHKEHUU I10 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBH)KEHUU.

W3mepenue yckopeHusi CBOOOTHOTO TMajeHHus (PEKOMEHIOBAaHO WCIOJIb30BaHUE LU(PPOBOH
nabopaTopun).

W3ydyeHue MABMXKEHUS Tella, OPOLIEHHOrO TOpU3OHTalnbHO. I[IpoBepka THMOTE3bl O MPSAMOA
IPONOPLUOHAIEHON 3aBUCUMOCTH MEXY JAJIbHOCTBIO NOJIETA U HAYAJIbHOM CKOPOCTBIO TEJa.

W3ydeHne ABMKEHUS Tela [0 OKPYKHOCTH C IOCTOSTHHOM 110 MOAYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH TIeproia 00palieHnss KOHHYeCKOro MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprorona. MHepumanbHble cucteMbl oOTcyéra. [IpHMHIMI OTHOCHUTEIBHOCTH
lNanunes. HennepuuanpHble CUCTEMBI OTCUETA (ONIpEAEICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperunii 3akoH HproTOHA 17151 MaTEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO IMAaJ€HUSI OT BBICOTHI HAJ MOBEPXHOCTHIO
IUTAHETHI U OT reorpaduveckor mMUpoThl. [IBMkeHrne HeOEeCHBIX TNl U UX CIYTHUKOB. 3akoHbl Kemepa.
[IepBas kocMHu4eckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJNBXEHHMS U cuia TpeHus nokos. KoapduuneHt
TpeHust. Cuia CONpOTUBIIEHUS NTPU ABMXKEHUHU TEJa B )KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTEJIBHOTO JIBHKEHUSI.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckne ycTpoWcTBAa M TEXHOJOTMYECKHE  TIPOLECCHI:  MOALIMIHHUKH, JABM)KEHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenne ABM>KeHUS TN B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMAaxX OTCYETA.

[TpyHLIMII OTHOCUTEIIBHOCTH.

Kauenune nByX IWIMHIPOB WIK LIAPOB PAa3HOM MAaccChl ¢ OJUHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO
HEMHEPUUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHME PaBHOJCHCTBYIONICH MPHIIOKEHHBIX K TETY CHUJI C MPOU3BEICHUEM MACChl T€jla Ha €ro
YCKOpPEHUE B UHEPLIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIUX B PE3YJIBTATE B3AUMOAECHCTBUS TE.

N3Mmepenne macc 1o B3auMOJICUCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOABEME U NAJCHHUH.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HUS U CKOJIbKECHHUS.



Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaul, nPaKMUKym.
W3mepenue paBHOJCHCTBYIONIEH CUJI TP IBMKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

ITpoBepka rUNoOTE3bl O HE3ABUCUMOCTH BPEMEHM JIBUKEHHS OpycKa 110 HAKJIOHHOW IUIOCKOCTH Ha

3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NIPYKMHE U PE3MHOBOM 00pasLe, OT
ux aedopmarum.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTBIO, IEPEKUHYTO uepe3 JIErkKuii OJI0K.

N3mepenne kodpduiinenTa TpeHHs 10 BEJIMYHUHE yrIIOBOro koddduitnenta 3aBucumMoct Fp(N).

HccnenoBanue ABMKEHHsI Opycka IO HAKJIOHHOM IJIOCKOCTH C INEPEMEHHBIM KO3 (OHUIMEHTOM
TPEHUS.

N3yuenue aBuKeHUS Irpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHo TBEpAOE Teuo. [locTynarenbHoe U BpalarenbHOe ABHKEHHE TBEPAOTO Tena. MoMeHT
CHJIBI OTHOCHUTEIBHO OcH BpauieHus. [lnedo cuibl. CliokeHHE Cuil, IPUIOKEHHBIX K TBEPAOMY TEIy.
LlenTtp TsKECTH TENA.

VYcnoBus paBHOBECHs TBEPAOTO TeEIIA.

YcroitunBoe, HeycToiunBOE, 6€3pa3IMuHOE PaBHOBECHE.

TexHu4eckue ycTpOMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: KPOHIITEMH, CTPOUTENbHBIA KpPaH,
peléryarbie KOHCTPYKLHH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, nPAKMUKYM.

HccnenoBanue yclIOBUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJIOMIA(b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

HMmnynsc MaTepuUallbHOM TOYKHM, CHCTEMBl MaTepHalbHBIX Todek. LleHTp Macc cucrtemsl
MaTepHaJbHBIX TOUeK. Teopema O ABMKEHUHU LIEHTpa Macc.

HMITynbC CHIIBI M1 M3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

MomeHT ummynsca MaTepualbHOU TOUYKH. IIpencraBieHre 0 COXpaHEHUM MOMEHTA UMILYJIbCa B
LEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM KM Ha KOHEYHOM NepemMeleHuu. ['paduueckoe mpenacraBieHue padbOThI
CUJIBL.

MOIIHOCTE CHIIBI.

Kunernyeckas sHeprus MarepuaabHOM TOUkH. Teopema 00 M3MEHEHHMH KMHETHUYECKOH 3Hepruu
MaTepUAIbHOMN TOYKH.

IloTreHnmanpHble M HENMOTEHIUAIbHBIE CWIIBL. [loTeHManbHas sHeprus. IloreHuuanbHas sHEprus
ynpyro neGpopMHpOBaHHOW MpYXuHBL. [loTeHIManbHas HEprus Teaa B OJHOPOJHOM I'PaBUTALMOHHOM
nosie. [loTeHnnanpHas SHEprus Teaa B TPaBUTAIMOHHOM ITOJI€ OJTHOPOJIHOTO Iapa (BHYTPH U BHE Iapa).
Bropas kocMuueckas CKopocTb. TpeThss KOCMHUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMMOTEHIIUAIBHBIX CHJI ¢ U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUsI MEXaHUYECKOU YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.



VpaBHenue bepHymm mis  WACaTbHOM JKUAKOCTH Kak CIEACTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKOW SHEPTHUU.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLIECCHI: JBMIKEHUE DPAKET, BOJOMET, KONED,
NPYXKUHHBIN MUCTOJET, TUPOCKOII, GUTYpHOE KaTaHHe Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

W3mepeHrie MOLHOCTH CHJIBI.

H3MeHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anMHble npeBpaleHnss KWNHETUYECKOW U IIOTEHIUAIILHON DHEPIUil IIPU IEHCTBUM HA TEJIO CHUJIBI
TSXKECTU U CUJIBbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaKmuKym.

W3mepeHue uMIrysbca Tena 1o TOpMO3HOMY ITYTH.

W3mepeHune CHUITBI TATH, CKOPOCTH MOJISIH AJICKTPOMOOUIISI I MOIITHOCTH CHJIBI TSITH.

CpaBHEHHE U3MEHEHMS UIMITYJIbCA T€la C UMITYJIbCOM CHUIIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHETUYECKON YHEPTUU TeJIa IO TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHS MOTSHITHAIEHON SHEPTUHU TIPYKUHBI ¢ pabOTOM CHITBI TPEHUSI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU Tella N0 HAKIIOHHOW TIOCKOCTH.

Paspnen 3. Moaekyasipaasi Qu3uKka 1 TepMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI Meopul.

OcHOBHBIE TTOJIOKCHHS MOJICKYJsipHO-KuHeTH4Yeckoi Teopun (MKT), ux ombiTHOe 000CHOBaHWME.
Huddys3us. bpoyHoBckoe ABMKeHHE. XapakTep [BIKEHUS U B3aUMOJICHCTBUS YAaCTHI[ BEIIECTBA.
Mopnenu cTpoeHus Ta30B, JKUIKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOICTB BEUIECTBA HA OCHOBE ATHUX
Mmoenend. Macca u pazmepsl Mosiekys (atomoB). KonnuecTBo BerecTBa. [loctossuaas ABoraspo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ u3mepenus. [llkana remnepatyp Llenscus.

Mopenbs uaealbHOrO Ta3a B MOJIEKYJISAPHO-KMHETHUUECKOW TEOpPUHU: YaCTUIBl Traza ABUKYTCS
XA0THUYECKHU M HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

['azoBbie 3akoHBl. YpaBHeHune MenpeneeBa—Kmnaneiipona. AOconroTHas Temmeparypa (mIkaia
temneparyp KensBuna). 3akoH JlansToHa. M3ompoiiecchl B H1€albHOM I'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeecTBa. ['papuueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

CBsi3b MeXAy JaBJICHUEM U CpeAHEl KUHETHYECKOW SHEpPrueil MocTynaTelbHOrO TEIIOBOIrO
JBUKEHHUSI MOJIEKYJI HAEaJbHOro Tra3a (OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH
UJICATHHOTO Ta3a).

CBs3bp aOCONIOTHON TeMIepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeIHEH KHUHETHYeCKOH
SHEPrHel NoCTynaTeNIbHOTO TEIIOBOTO ABUKEHUS €€ YaCTHLI.

TexHuuyeckue ycTpocTBa M TEXHOJOTHMYECKHE MPOLECCHl: TEPMOMETp, OapoMeTp, IMOJIydeHHe
HAaHOMAaTEpPHAaJIOB.

Hemoncmpayuu.

Mopenu TBUKEHHSI YaCTHUIL BEILIECTBA.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.

Buneoponuk ¢ 3anuceo peasbHOro OpOYHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocteit.

Mogens onbita [ITepna.

[IpuTsxenue MOJIEKyI.



Mopenn KpUCTAIUIMYECKUX PEIIETOK.

Habmonenue u ncciiegoBaHue U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue mnporecca YCTAaHOBJICHUS TEIJIOBOIO PAaBHOBECHS IMPH TEIUIOOOMEHE MEeXay
ropst4eil ¥ X0JIOJHOM BOJOM.

W3yueHne  M30TEpPMHYECKOrO0  mpouecca  (PEeKOMEHIOBAaHO  MCIIONB30BaHHE  LU(PPOBOU
nabopaTopun).

N3yueHnue n30X0pHOTro Impolecca.

W3ydenue nzobapHoOro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

Tepmonunamuueckas (T/]) cucrema. 3amaHue BHEMIHWUX YCIOBHUH I TEPMOJMHAMHYECKOM
cucteMbl. BHelmmHue n BHyTpeHHuE napameTpsl. [lapameTpsl TepMOIMHAMUYECKON CUCTEMBI KaK CpeIHUE
3HAUEHUS BEIMUYUH, ONMCBIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. CamoOINpou3BOJIbHAS —peJaKcanus TEepMOJANHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenb uaeaqbHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHMI: ypaBHeHHUE MeHJeneeBa—
Kitanelipona u BbIpaK€HHE JJI1 BHYTPEHHEW SHEPrUU. Y CIOBUS IPUMEHUMOCTH 3TOW MOJEIIN: HU3Kas
KOHLEHTpALUsl YacTHIl, BBICOKHE TeMIlepaTypbl. BolpaskeHue [Uisi BHYTpEHHEH SHEpPruu OJHOATOMHOI'O
UJ€aIbHOTO rasa.

KBazucrarnueckue u HECTATHUECKUE TPOLIECCHI.

OnemenTapHas paboTa B TepMOAMHAMUKE. Brramcinenne paboTel 1o rpaduky mporecca Ha pV-
Juarpamme.

Temnonepenaya Kak crnocod U3MEHEHHs] BHYTPEHHEH HEPruH TEPMOAMHAMUYECKON CUCTEMBI Oe3
coBepieHus paboTel. KoHBeK1IMsI, TEMIONPOBOAHOCTD, U3JIyUEHHE.

KonuuectBo Ttemnorbl. TemnoéMKkocTh Tena. YaenbHas UM MOJSpHAsl TEMJIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. VYaenpHas TeEIIOTa CropaHus ToruiMBa. Pacd€r konuyecTBa TEIJIOTHI TPU
tertonepenayde. [lonstue o6 aguabaTHOM mporecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KonuuecTBo TemnoTsl U paboTa Kak Mepbl
W3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOJTUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH Ui PaBHOBECHBIX IPOILIECCOB: Yepe3 3aJaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOAMHAMHMYECKON CHCTEMBbI TMPOXOAMT €IWHCTBEHHas anuabara. AOcCoOmOTHAS
TeMIlepaTypa.

Bropoii 3akoH TepMOIMHAMUKHU I HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO MepeAaTh TEIUIOTYy
oT Oojee xoyiogHOro Tena K Oosee Harperomy 0Oe3 kommeHcauuu (Kmaysmyc). HeoOparumocThb
MPUPOJHBIX MTPOLIECCOB.

[Ipunnune! aeiicteus Temnosbix MamuH. KITI.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTUYECKHE AacleKThl HCIIOJIb30BaHUS TEIUIOBBIX JBHUrareneid. TeruioBoe 3arps3HEHHE
OKPYKaroIlEe Cpenbl.

TexHU4YecKue YCTPOHMCTBA M TEXHOJOTMYECKUE TMPOIECChl: XOJOAWIbHUK, KOHJULIUOHED,
JTU3eTbHBIA U KapOIOpaTOpHBIA JIBHUraTelld, MapoBas TypOWHA, MOJY4YEHHE CBEPXHHU3KHX TEeMIEparyp,
VTUIU3ALUA ~ «TEIJIOBBIX»  OTXOJOB €  HCIOJb30BaHMEM  TEIUIOBOITO  HAcoca,  YTUIU3aLus
OMOOPraHNYECKOT0 TOIIUBA JJISl BRIPAOOTKH «TETIOBOWY M AIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHune TemnepaTypsl IPH a1nadaTHyeCcKOM paclIupEeHUH.



Bo3ayiiHoe orauso.

CpaBHeHuE yAENbHBIX TEIUNIOEMKOCTENW BELIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KoMnbroTepHble MOJENH TEIUIOBBIX JBUraTECH.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, nPAKMUKyMm.

N3mepenne yaenbHOU TeINIOEMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3ydeHune B3aMMOCBS3M DHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJCHUCTBUSA U TEMIIEPATypbl KUIICHUS
JKUJIKOCTEMN.

Tema 3. Azpecammnsvie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanue u konaeHcauus. Micnapenue u kuneHue. Y geibHas TEIIOTa napoodpazoBaHusl.

Hacpiiiennble 1 HeHachblIEHHbIE Mapbl. KadecTBEHHAas 3aBUCHMOCTb IUIOTHOCTH W JIABJIEHUSA
HACBIIIIEHHOTO Tlapa OT TeMIEPATYypPhl, UX HE3aBUCUMOCTh OT 00bEMA HACKHIIICHHOTO Mapa. 3aBUCUMOCTD
TEMIIepaTypbl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

BnaxxHocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Tépmoe temo. Kpucrammmdeckue u amopdHbIe Tena. AHH30TPOIHUS CBONCTB KPUCTAIIIOB.
[InaBnenue u kpucraumM3anus. Y aenbHas TerioTa miasinenus. Cyomumanus.

Hedopmaruu tBEpIOro Tena. Pactskenune u cxarue. Casur. Monyne FOnra. [lpexen ympyrux
nehopmarui.

TennoBoe pacHIMpEeHHE S>KUIKOCTeH M TBEPABIX TeN, OOBEMHOE M JIMHEHHOE pacUIMpEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMM YacTHUIl BEIIECTBA KaK MPUYHMHA TEIJIOBOTO pacIIMpeHus Ten (Ha
KauyeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPrUM B (Pa30BBIX MEpEXoax.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTsDKeHUE. KoaduimeHT moBepxHOCTHOTO HATsKeHUs. KanmusipHbie sIBICHHUS.
JlaBiieHre oA UCKpUBIEHHON TOBEPXHOCTHIO xkuAKocTU. Dopmyna Jlamnaca.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: JKUIKHE KPUCTAJUIBI, COBPEMEHHBIE
MaTepHaJIbI.

Hemoncmpayuu.

TermoBoe paclmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu NnOHMKEHHOM J1aBJICHUU.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OnBITH ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanunnspueie siBieHus.

Mopaenu HEHbIOTOHOBCKOM KHUJKOCTH.

CriocoObl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Bunpr nedopmarnimii.

Hab6nronenune mansix aedopmMariii.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3ydeHune 3aKk0OHOMEpPHOCTEN HCTIAPEHUS JKUIKOCTEH.

N3mepenne yaenbHON TEIUTOTHI IJIaBIEHUS JIbJA.



N3yueHne CBOMCTB HACHIIIIEHHBIX TTAPOB.

H3mepeHune abCOMOTHOM BIIaXKHOCTH BO3yXa U OIICHKA MACCHI ITAPOB B IIOMEIICHHH.

N3mepenne ko3 umrenTra noBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3nHOBOr0 00pa3iia OT MPHIIOKEHHOM K HEMY CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OneKkTpu3anus Tea U €€ NPOsBICHUS. DINEKTPUUECKUM 3apan. JIBa BUJA IEKTPUUECKUX 3aps0B.
[IpoBOHUKYM, JUANEKTPUKA M IOJYHPOBOJHUKH. OJIEMEHTAPHBIN JJIEKTPUYECKUU 3apsia. 3aKOoH
COXpaHEHHUs FIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsioB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nose. Ero aefictBue Ha 31€KTPUUYECKUE 3apsibl.

Hanpsokéunocts  anektpuueckoro  mois.  [IpoGueiid  3apsia.  JluHum — HampspKEHHOCTH
JIEKTpUYeCKOro nosist. OQHOPOIHOE INEKTPUUYECKOE ITOJIE.

[ToTeHIManbHOCTh  3JEKTPOCTATUUECKOrO TMoJis. Pa3HOCTh NOTEHIMAIOB U HANpsKEHHE.
[loTeHuumanbHast 3HEPrus 3apsAja B IEKTpocTaTudecKoM noiie. [ToTeHman 3aekTpocTaTH4ecKoro moJs.
CBsi3p HampsHKEHHOCTH TIONISE W Pa3HOCTH TMOTEHIMANIOB Ui DJIEKTPOCTATHYECKOro Moyst (Kak
OJIHOPOJHOI0, TAK U HEOJTHOPOAHOIO).

[IpuHIUIT CYyTIePIIO3UITNH SIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apsikeHHOI cdepsl. [lose paBHOMEPHO 3apsHKEHHOTO
no o00béMy mapa. Ilome paBHOMEpPHO 3apsHKEHHOW OECKOHEUHOW IUIOCKOCTH. KapTuHbl JNuUHUN
HaMPSKEHHOCTH 3TUX TOJIEH U SKBUIIOTCHIIMAIBHBIX TTOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM M0JIE. Y CJIOBHE PAaBHOBECHS 3apsiJI0B.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM MOoJ€e. J(u3neKkTpuyeckas NpOHUIAeMOCTh BEIECTBA.

Konnencarop. D51eKTpOoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD MJIOCKOIO KOHJIEHCATOPA.

[TapannensHOE coennHeHue KoHAeHcaTopoB. [locnenoBarensHOe coelMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEeHHOr0 KOHIEHCATopa.

JIBr>KeHUe 3apsyKEeHHOW YacTHUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM ITOJIE.

TexHHueckne yCTpOHMCTBAa W TEXHOJIOTMUECKHE IPOLECCHI:  AIEKTPOCKOIN, 3JIEKTPOMETP,
JJIEKTpOCTaTUYEeCKasl 3allluTa, 3a3eMJICHHE >JIEKTponpuOOpoB, KOHIEHCATOpbl, TeHeparop Bau ne
I'paada.

Hemoncmpayuu.

YCTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIe 3apsyKEHHBIX IIaPUKOB.

DNEKTpUUECKOe MOJe IBYX 3apSKEHHBIX IJIACTHH.

Monensb snekTpocTaTiueckoro reuneparopa (Bau ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

YCTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCUMOCTB AJEKTPOEMKOCTH IMJIOCKOTO KOHJIEHCATOPA OT IJIOMIAU TUIACTHH, PACCTOSTHUS MEKITY
HUMH U JUBJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIsl 3apsyKEHHOT0 KOHEHCAaTopa.

3apsiaka U pa3psaKa KOHAEHcaTopa Yepe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

OneHka cul B3auMOJCICTBUA 3apsKEHHBIX Tell.



Habmionenne mnpeBpaiieHus SHEPrUM  3apsDKEHHOTO KOHAEGHCATOpa B OSHEPrUI0  U3JIyYeHUs
CBETOAMO/IA.

N3yuenue nmpoTekaHusi TOKa B LEMHU, COAEpKAIICH KOHAEHCATOpP.

Pacnipenenenne pa3sHOCTH MOTEHIMATIOB (HANPSHKEHUs) IMPH MOCIEAOBATEIHHOM COCAMHEHHUU
KOHJIEHCAaTOPOB.

HccnenoBanue pas3psiia KOHJIEHCATOPA Ye€pe3 Pe3UCTop.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cuna Toka. [locTossHHBI TOK.

VYcioBus CymecTBOBaHMs MOCTOSIHHOTO AJIeKTpudeckoro Toka. Mcrounuku Toka. Hanpsbxkenue U u
SACé.

3akon Oma 1S y4acTKa Lenu.

DJIEKTPUUYECKOE CONPOTUBJIEHUE. 3ABUCUMOCTh COIPOTUBIIEHUS OJHOPOIHOIO IMPOBOJHUKA OT €ro
JUTMHBI U TIJIOIIA M TTOTIEPEYHOT0 CEUCHHS. Y IeTTbHOE CONMPOTUBIICHUE BEIIECTRA.

[locnenoBarenpHOe,  MapauieNbHOE, CMEIIAHHOE  COCIMHEHHE  IMPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX deKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOIHOCTB 31EKTPUUECKOro ToKa. TemnoBas MOITHOCTb, BbIJIEIsIEMAsi HA PE3UCTOPE.

OJIC m BHyYTpeHHEE COINPOTHBJICHHE HCTOYHMKA TOKa. 3akoH Oma Juisi MOJHOM (3aMKHYTOM)
ANEKTPUYECKON 1enu. MOIHOCTh HICTOYHHUKA TOKAa. KOpoTKOE 3amMbIKaHHE.

KoHnzeHcaTop B ienu mocTOsIHHOTO TOKa.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: aAMIEPMETP, BOJBTMETP, PEOCTar,
CYETUUK JIEKTPUUECKOU SHEPTHH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HapsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIbl TOKA OT HANPSDKEHUS JUIsl PE3UCTOPA, JIAMITBl HaKaJIUBaHUS U
CBETOJIMO/IA.

3aBUCHMOCTh COTPOTUBIICHUS IIWIMHIPUIECKUX MPOBOAHUKOB OT JUTHHBI, TUIOMIAJN MTONEPEUHOTO
CEUYEeHMS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COIPOTUBIIEHUS MTPU TOCTOSIHHOM HaIpsiKEHUU.

[Ipssmoe wu3mepenue OJIC. KopoTkoe 3amplkaHHE TajlbBaHUUYECKOTO »JJIEMEHTa M OIlEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHLIUATIOB MEX1Y MOJIIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B IEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomet, npakmuxym.

HccnenoBanue CMENIaHHOTO COSTUHEHHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS 1JIs JJaMITbl HAKAJIUBAHUA.

VYBenuueHue mpejena u3MepeHus amrnepMeTpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

UccnenoBanune 3aBucumoctd I/[C ranbBaHMYECKOTO 3JIEMEHTA OT BPEMEHHM IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/TY TTOJIFOCAMHU MCTOYHHMKA TOKA OT CHJIBI TOKA B IICTIH.

HccnenoBanue 3aBHCUMOCTH TOJIE3HON MOIITHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuyeckas MPOBOAMMOCTb PA3JIMYHBIX BELIECTB. DJIEKTPOHHAs MIPOBOJUMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTH COMTPOTUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEepXIPOBOIMMOCTb.



DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs! IPOBOIUMOCTh MOTYIPOBOIHUKOB. CBolicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DIEKTPUYECKUHA TOK B IEKTPOJIUTAX. DJIEKTPOJUTHYECKAs IUCCOLMALUA. DIEKTPOIU3. 3aKOHBI
®Dapazes 11 2IEKTPOIn3a.

DneKTpuuecKuil ToK B razax. CaMoCTOATENbHBIN U HECAMOCTOSTENBHBIN pa3psal. Paznuunble TUIIBI
CaMOCTOATENBHOrO paspsna. Monunus. [1nazma.

TexHHUYECKHE YCTPOMICTBA M NPAKTUYECKOE IPUMEHEHHE: Ta30pa3psaHble JIaMIIbl, 3JEKTPOHHO-
JdydyeBas TpyOKa, IOJIYIPOBOJHUKOBBIE MNPHOOPBL: AHOA, TPaH3UCTOP, (OTOAUONA, CBETOIUOL,
rajJpBaHMKa, paQUHUPOBAHUE ME/IH, BHIILIABKA AJTIOMUHHMS, SJIEKTPOHHAS MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBMCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl 35ekTpoauza dapanes.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AYXa.

CpaBHeHUE NPOBOJAUMOCTH METAJIOB U ITOJIYIIPOBOJHHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

HabGmonenue anexrpomnusa.

W3mepenue 3apsia 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYecKuil MPaAKTUKYM.

Crioco6bl u3MepeHHsT (DU3MYECKMX BEJIWYMH C MCIIOJb30BAaHMEM AaHAJOrOBBIX U LM(POBBIX
U3MEPUTENIbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHUTEJbHBIE
MOTPEIIHOCTH 3MEpEeHNH Pu3ndeckux BeauurH. OleHKa rpaHyI] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, HWCCIEAOBAaHUN 3aBUCUMOCTEH (U3HYECKUX BEIUYHH,
IpOBEpKa MPEJUIOKEHHBIX TUIoTe3 (BbIOOp W3 paboT, OMHMCAHHBIX B TEMAaTHYECKUX pazjenax
«YYeHNYEeCKUI IKCIIEPUMEHT, J1TaOOpaTOPHBIE pabOTHI, TPAKTUKYM).

Me:xknpeamerHbie CBSI3H.

W3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce OCylIeCTBISIETCS € y4ETOM
coJiepKaTeNbHbIX MEXIIPEIMETHBIX CBsA3eH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHUHU, reorpaduu u
TEXHOJIOTHH.

Mesxicnpeomemuvie nOHAMUA, C6A3AHHbLE C U3YUEHUEM MEMOO06 HAYYHO20 NOZHAHUA: SIBIICHUE,
HaydyHbId (akT, THUMoTe3a, (QuU3NUecKas BEIWYWHA, 3aKOH, TEOpHUsA, HAOIIOJEHUE, HKCIIEPUMEHT,
MOJIEIUPOBaHKE, MOJIeNIb, U3MEPEHHE, TOIPEIIHOCTH U3MEPEHU, n3MepHUTeNbHbIe MPUOOpPHI, IU(poBas
nabopatopus.

Mamemamuka: peunieHue cucteMmbl ypaBHeHHH. Jluneinas ¢yHkuus, napaboina, runepbosna, ux
rpaduxu u cBoiictBa. Tpuronomerpuyeckue pyHKIHUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMM Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonozua: vexanuueckoe IBU)KEHUE B KUBOM mpupoje, muddysus, ocMoc, TeII000MEH KUBBIX
OpPraHU3MOB, TEIIJIOBOE 3arpsi3HEHUE OKPYXKatoIIe cpebl, yTUIn3alus O0MOOpPraHu4eCKOro TOIUINBA JIJIs
BBIPA0OTKH «TEIJIOBOMW» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSIKEHHE U KaNWUISPHBIE SBICHUS B
IPUPOJIE, DIIEKTPUUECKUE SIBJIEHUS B )KUBOW IIPUPOJIE.

Xumusa: IUCKPETHOE CTPOCHHME BEUIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasi Macca, MoJlyueHne HaHOMaTepHUasoB, TEIJIOBbIE CBOWCTBA TBEPMBIX TeN, XKUAKOCTEH U razos,



KUJKHE KPUCTAJUIbI, DJIEKTPUYECKHE CBOMCTBA METAJUIOB, DSJIEKTPOJIMTHYECKAs JUCCOLMALMSA,
rajbBaHUKa, SJIEKTPOHHAsT MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpazoBaHUE [BIKEHUN C HCIOIb30BAaHUEM MEXaHM3MOB, Y4YE€T CyXOro H
KUJKOTO TPEHUs B TEXHUKE, CTaTUYECKHE KOHCTPYKIUHU (KPOHIUTEHH, peméryaTble KOHCTPYKIIHMH),
MCIIOJIb30BaHUE 3aKOHOB COXPAHEHHUS MEXAHUKU B TEXHUKE (TMPOCKOII, BOJAOMET U JIPYrU€), JBUTrATEIb
BHYTPEHHEIO CropaHus, NapoBass TypOWHA, OBITOBOW XOJOAMIBHHK, KOHAMIMOHEP, TEXHOJOTHH
MOJIy4YEHUSI COBPEMEHHBIX MAaTEpHaJIOB, B TOM YHCIE€ HAHOMATEpPHAIOB, U HAHOTEXHOJOIHUH,
3JIEKTpOCTaTHYECKas 3allnTa, 3a3eMJICHUE ANEKTPONPUOOPOB, razopaspsHbie JIaMIIBbI,
HOJYIIPOBOTHUKOBBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

BzaumopeiicTBE MOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHutHoe mone. Bekrtop
MarHuTHOM MHAYKUMH. [[puHIMN cynepno3uuuy MarHuTHBIX 1osiei. JIMHuM MarHuTHOM UHTYKLIHH.

MarautHoe moje MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHKKA, KATYIIKH U KPYrOBOI'O BHTKA).
OmneiT OpcTena.

Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuia Jlopenua, e€ HampaBieHUE M MOJIYJb. JIBHXKEHUE 3apsKEHHOM 4YacTULbI B OJHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

MarunutHoe nojie B BemecTse. GeppoMarHeTHKH, Mapa- U IUaMarHeTUKH.

TexHu4ecKne yCTpONCTBA M TEXHOJOTMUYECKHE MPOIECCh: MPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
3IEKTPOMArHUTOB, TECTEP-MYJIBTUMETD, FMEKTPOABUTaTENb IKOOU, yCKOPUTENU JIE€MEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHIYKIIMA MAarHATHOTO TOJISI TMOJIOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

KapTtvHa nuHMA MarHUTHOW MHAYKUMHM TOJIA JJUHHOTO MPSMOIrO NMPOBOJAHMKA U 3aMKHYTOI'O
KOJIBLIEBOT'O MMPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmopeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuta Ammepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habmroienue IBM>KEHUS TyYKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUTT AEHCTBUS PIEKTPOU3MEPUTEIHHOTO MPUOOpPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanre MarHUTHOTO MOJISl HOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OrnpenenieHre MArHUTHON MHAYKIIUU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. Dnexmpomazcnumnan uHOYKYuUs.

SBnenue anekTpoMarHuTHOW MHAYKUUU. [loToK BekTOpa MarHUTHOW MHAYKUUHU. DJ{C HHIYKIHH.
3akoH 3nekTpoMarHuTHON nHaykuun dapanes. Buxpeoe snekrpuueckoe nose. Toku Dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, TBUKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.



ITpaBuio Jlenua.

NuayktuBHOCTh. KaTylika MHAYKTUBHOCTH B LIETIH ITOCTOSIHHOTO TOKA. SIBIEHHME CAaMOMHAYKIIHH.
OJ1C camOMHAYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOoJIe.

TexHuueckue yCTpOHCTBA M TEXHOJIOTMYECKUE IPOLECChl: HMHIAYKIMOHHAs II€4b, COJICHOM,
3alUTa OT JIEKTPU3aLUU TeJl IPU ABUKEHUHU B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM WHIYKITHH.

Uccnenosanue 3aBucumocty J/1C MHAYKINN OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O IOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUEBOM (MEHOW) TpyOe.

SIBieHure caMOMHIYKIUH.

Hccnenosanue 3aBucumocty 3/1C caMOMHIYKIIMKM OT CKOPOCTHU U3MEHEHUS CHIIbI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npaKmuxym.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Omnpenenenye WHAYKIIMA BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBaHue siBICHUS CAMOUHTYKIUH.

COopKa MOAEIH IEKTPOMArHUTHOTO TeHEpaTopa.

Pa3pgen 5. Kojie0anus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJIEOAHMS.

["apmonnueckue konebanus. KuHemarnueckoe M JUHAMUYECKOE ONUCAHHME. DHEPreTHYEcKOoe
omucaHue (3aKOH COXPAaHEHUsS MEXaHMYeCKOW »sHepruu). BbIBOJ JMHAMHUYECKOTO  OMUCAHUS
rapMOHHYECKHUX KOJIeOaHUI U3 UX PHEPreTUUECKOTr0 M KHHEMATUYECKOTO OMUCAHUS.

AMmmutyga u ¢asza kojebaHud. CBS3p aMIUIUTYIbl KOJEOAHMM MCXOIHOM BEJIWYUHBI C
aMIUIUTY1aMU Kojie0aHuM €€ CKOPOCTU U YCKOPEHHS.

[Tepuon m uacrota konebGanuid. Ilepmon ManbIx CBOOOAHBIX KOJIEOAHUH MaTeMaTHYeCKOIro
MmasTHUKA. [lepros; cBOGOAHBIX KOJIeOaHUI PYKMHHOTO MasiTHHUKA.

[TonsiTue o 3aryxarouux KojeOaHusAx. BeiHyxkIeHHble KojeOaHusa. Pe3onanc. Pe3onancHas
KpuBas. BiusiHue 3aTyxaHusi Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIE0aHMSL.

TexHHueckne ycTpoHWCTBa M TEXHOJOTMYECKHE TPOLECCHl: METPOHOM, 4Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

HaGnronenne He3aBUCUMOCTH NEPHOAA MAJIBIX KoJeOaHU rpy3a Ha HUTHU OT aMILTUTY/IbI.

HccnenoBanue 3aTyXaroolMX KojeOaHMM M 3aBUCUMOCTH IE€pHOAAa CBOOOAHBIX KoJeOaHWH oOT
COTIPOTUBIICHUSI.

UccnenoBanne konebaHWW TIpy3a HAa MAacCUBHOM TMpyKuWHE C 1LeIbl0  (OPMUPOBAHUS
npezcTaBiIeHuit 00 uaeaqTbHONU MOJIENTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KoJeOaHUIX rpy3a Ha MpyKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKMUKyMm.

N3mepenue neproaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0/e KoJieOaHUM Ha yIIpyroM IMo/IBece.



W3ydeHne NBUKCHHS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/bI 3aTYXaIOUINX KOJICOaHUH.

HccnenoBaHue BEIHYKCHHBIX KOJICOaHUH.

Tema 2. Dnexmpomaznummnoie Koiedbanus.

Konebarenbublii  koHTYp. CBOOOIHBIE  3JNEKTPOMArHWTHBIE  KOJIeOAHUS B HJCATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYBI 3apsiaa KOHASHCATOpa ¢ aMILIUTYIOH
CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJEATBHOM KO0Je0aTeIbHOM KOHTYpeE.

3aryxaromue 3JIeKTPOMarHUTHbIE KoJieOaHus. BeIHyKIeHHBIE JIEKTPOMAarHUTHbBIE KOJIEOaHUS.

ITepemeHHbI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTY/IHOE U AEUCTBYIOIIEE 3HAUYEHUE CUJIBI
TOKa U HaNpsKEHUs P pa3IuyHON opMe 3aBUCUMOCTH NIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHyconJalbHbBIN IepeMEHHBIN TOK. Pe3uCcTOp, KOHACHCATOP U KaTyIIKa WHAYKTUBHOCTH B LIENN
CHUHYCOMJIaJIbHOTO IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEHUN.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada u noTpedaeHne dEKTPUIECKON SHEPTUH.

OKOJIOTUYECKME PHUCKU TPU IPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa ucnoiap30BaHuUs
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HHU.

TexHu4eckue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIEKTPUUECKUN 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUH dJIEKTpOIepe1ay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBHCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHNUH OT HHIYKTUBHOCTH M €MKOCTH KOHTYpA.

OcuuiorpaMMsl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHHMH.

Mozenb 37€KTpOMarHUTHOTO T€HEpaTopa.

Boiny)Xi€HHBIE CHHYCOHIATIbHBIE KOJIe0aHusl.

Pesucrop, kaTynika HHIyKTUBHOCTH U KOHJIEHCATOP B LIETH IIEPEMEHHOTO TOKA.

Pe3onanc mnpu mocnenoBaTEIbHOM COEOUHEHMM PE3UCTOPA, KaTYIIKM WHIYKTHUBHOCTH U
KOHJIEHCaTopa.

VYCeTpoicTBO M MPUHIIUIL JEHCTBUS TpaHchopmaTopa.

Mopenb TMHAN 3IEKTPOIIepESadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccenenoBanue nepeMeHHOI0 TOKA 4epe3 MOCIIEI0BATEIbHO COEAMHEHHBIE KOHAEHCATOP, KaTyIIKy
U PE3UCTOP.

HaOGnroeHue 31eKTpOMarHUTHOTO Pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

Mexanndeckrne BOJHBI, YCIOBHS HX pacnpocTpaHeHus. llomepeunble W NpPOAOIBHBIE BOJIHBI.
[lepron, ckopocTh pacnpoCTpaHEHUs W JiauHA BOJHBL. (CBONMCTBa MEXAaHMUYECKHUX BOJIH: OTpPa)kKCHHE,
npesromMieHue, nHTephepeHIus u AudpaKius.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoOe€ 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

ONEKTPOMarHUTHBIE BOJHBL. YCIOBUS M3JIY4YEHMs] JJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.



CBolicTBa 3JE€KTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEJIOMIICHHE, MOIsIpU3anus, nHTepdepeHus u
TG paKIus.

[Ixana snekTpoMarHUTHHIX BOJIH. [IprMeHeHne 3JIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUuYecKrue YCTPOMCTBA M NPAKTHYECKOE NMPUMEHEHUE: MY3BbIKaJIbHbIE MHCTPYMEHTHI, pajaap,
panuonpuéMHUK, TeJIeBU30D, aHTeHHa, TeiaedoH, CBU-neub, ynbTpa3BykoBas TMarHOCTUKA B TEXHUKE U
MEULUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOI0TBHBIX BOJIH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habmroienue orpaskeHus U MpeaoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKHX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IpuMEHEHHE.

Habmtoienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYAON M YaCTOTOM KOJICOaHHIA.

HccenenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHWE, IPEIOMIICHUE, IOJAPU3aLNs,
mudpaknus, tHTEphepeHIus.

Ob6napysxeHnre HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

N3yuenue napameTpoB 3ByKOBO! BOJIHBI.

M3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

IIpsAMosnHENHOE pacIPOCTPAHEHUE CBETA B OAHOPOAHOU cpene. JIyu cBera. TouedHbI UCTOUHUK
CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHHI B IJIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHUS CBeTa. AOCOJIOTHBIM MMOKa3aTedb MPETOMIICHHUS.
OTHOocHTENBHBIN MOKa3aTeNnb npeiaoMieHus. [10cTOSHCTBO 4acTOTHI CBETAa U COOTHOILIEHHUE JUIMH BOJIH
IIPHU IIEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEPE3 I'PAHUILY PA3EIa IBYX ONTHYECKUX CPE.

Xon nyueit B npusme. ucnepcus csera. ClioxkHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi nNoJIHOrO BHYTPEHHETO OTPAKEHUS.

Cobuparoiue 1 paccenBarolie JuH3bl. ToHkas auH3a. POKyCcHOE pacCTOsSHUE U ONTUYECKas CHila
TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAcCTOSIHUSI TOHKOW C(hepruecKol JIMH3bI OT €€ T€OMETPUU U
OTHOCHUTEJIBHOT'O TIOKA3aTeNs MIPEIOMIICHUS.

dopmylia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xon myda, MPOLIEAIIErO JHWH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOM OCH.
[TocTpoenre M300pakKeHU TOYKKM M OTpEe3Ka MPSIMOW B COOMPAIOIIMX U PAaCCEUBAIONIUX JIMH3aX U UX
CUCTEMAX.

Ontuueckue nmpudopsl. Paspemiaromnias cnocoOHOCTh. [71a3 Kak onTHYECKas CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONITHKH.

BonnoBas onrtmka. MuaTepdepenmnus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOIIOICHUS
MaKCUMyMOB W MHUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT JBYX KOT€PEHTHBIX HCTOYHHUKOB.
[Ipumeps! Ki1accu4ecKux HHTEPPEPEHIIMOHHBIX CXEM.



Hudpaxus ceeta. AudpakimonHas pemeéTka. Y cioBiue HaOMI0ASHNS TJIaBHBIX MaKCUMYMOB IIPH
NaJICHU MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOIECChl: OYKH, JIyla, MepucKor, Qoroanmapar,
MUKPOCKOII, MPOEKIMOHHBIN amnmnapaT, MPOCBETICHUE OINTHUKHU, BOJIOKOHHAs OMNTHKA, AU(PpPaKIMOHHAS
peLéTKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HabutoieHne noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBaHue Xxo/1a CBETOBBIX ITYUYKOB YEPE3 MNIOCKONAPAIIIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB N300payKCHHUM B JIMH3aX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmionenue naTepdepeHnm cBera.

HabumtoneHre 1BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

W3ydenue audpakiMOHHON pEemIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

Habmroienue nomisipuszamnuu cBera.

[IpuMeHeHre noNsIpOnI0B IJIs U3YyYEHUSI MEXaHUYECKUX HaNPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

W3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBA (Ha MPUMEPE )KUJIKHUX JTHH3).

H3mepenne pOKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIUH3.

[ToryueHnue n300pakxeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TE€IECKOMUYECKUX CUCTEM.

Habmronenue nudpakuuu, nHTEphEepeHIINH U TONISPU3AIIH CBETA.

N3ydeHne nossipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTepdepeHInm 1a3epHOro U3JIydyeHUs Ha IBYX LIEJsX.

Habmtonenue nucnepcuu.

Habmronenue u uccienoBanue nudpakiinoHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonryueHue cniekTpa U3MIy4eHHUs! CBETOUO/1a IPYU MOMOIIH TU(PAKIIMOHHON pPEIIETKH.

Pa3nes 6. OcHOBBI cIeUAJIbLHOM TEOPHH OTHOCUTEIbHOCTH.

['paHunbl NPUMEHMMOCTH  KJIACCMYECKOM MexaHukHu. [locTynaTel cnenuasbHOM  TEOpPUH
OTHOCHUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW WHTepBai. [IpeoOpasoBanus JlopeHmna. YcioBHe NPUUYUHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JAJIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHsI MOKOSL.

TexHU4YeCKHEe YCTPONWCTBA U TEXHOJIOTHYECKUE TIPOIECCHI: CITYTHUKOBBIEC MPUEMHHUKH, YCKOPUTEIH
3apsKEHHBIX YACTHIL.

Y4eHnuecKkui HIKCIIEPUMEHT, JIa0opaTOpHbIe Pa0OTHI, MPAKTUKYM.



OnpeneneHnue HUMIYNbca M DHEPrHUM PEIATUBUCTCKUX yacTull (mo QoTtorpadusiM TpeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3zpnen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TeIIOBOE H3NydyeHHE (M3ITydeHHE aOCONIOTHO YEPHOro Tena). 3aKOH CMEIleHUs
Buna. ['mnioresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotorpdexr. Onmbitet A. I'. CroneroBa. 3akoHbl (oTodddekra. YpaBHeHHEe DUHINTEHHA IS
dotoaddekra. «KpacHas rpanuiay Gorodddekxra.

JaBnenue cera (B YaCTHOCTH, JIABJICHHE CBETa Ha aOCOJIOTHO IOTJIOMIAIONIYI0 M aOCOIIOTHO
oTpakaromryto nmoepxHocts). OnbiTel I1. H. Jlebenena.

BonnoBeie cBoiicTBa yactui. Bomnsl ne bpoiins. [[nuna Bomubel ae bpoitns u pasmepsl obiactu
JIOKaJIM3aluy JBUXKYyIIelca yactuibl. KopmyckynsipHO-BOJIHOBOM TyanusM. Judpakuus 371eKTpOHOB Ha
KpuCTaJljax.

Criermnduika n3mepennii B Mukpomupe. CooTHoleHus: HeonpenenénHocrei I elizendepra.

TexHuyeckue yCTpOMCTBA U TEXHOJOTHYECKHE MPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuk, TyHHEIbHBI MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOAHOI.

Hemoncmpayuu.

DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gpotodddexra.

HccnenoBanue 3aBUCMMOCTH COIIPOTHUBIIEHUS MOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nmocrosinnoi [lnanka Ha ocHOBe uccnenoBanus Gporoaddexra.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Y€pE3 CBETO/INO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [TnanerapHas mozens atroma Peszepdopaa.

[Toctynarel bopa. M3nydyenue u mnornomieHne (GOTOHOB MpPU MEPEXOJI€ aTOMa C OJHOTO YpPOBHS
SHEPIUH HA JPYrOM.

Bunel criektpoB. CieKTp ypOBHEN dHEPIruu aToMa BOJOPOAA.

CnioHTaHHOE U BBIHY)KJIEHHOE HU3lyueHue cera. Jlasep.

TexHUuyeckue ycTporucTBa U TEXHOJIOTUYECKUE MPOIECCHl: CIEKTPAIbHBIM aHaIMU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

HaGnronenne nuHEHvaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3IIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue nuHEHYaToro crekrpa.

HccrnenoBanue CHeKTpa pa3peKeHHOIO aTOMAapHOTO BOAOPOJa U HU3MEpPEHHe IOCTOSHHOU
Punbepra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sanpa ['eitzen6epra—Banenko. 3apsz supa. MaccoBoe uncio aapa. M3otomnsl.



PamnoaktuBHOCTh. Anb(da-pacman. DNEKTPOHHBIA W TO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4CHHE.

3aKoH paJMOAaKTHUBHOTO pacnana. PamuoakTtuBHbie u30TONBI B mpupone. CBoilicTBa
MOHM3UPYIOIIETO U3JIydYeHUs. BiusHue pagnoakTUBHOCTH Ha >KHMBBIE OpraHu3mbl. EcTecTBeHHBINH (HOH
u3iydenus. Jlozumerpus.

DHeprusi CBSI3M HYKJIOHOB B sizipe. S nepHbie cuibl. Jledekt Macch sapa.

SAnepusie peaknuu. JleneHue u cuHTe3 saep. SnepHbie peakTophl. [Ipobremsl ympaBisieMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTMYECKHUE ACTIEKThl Pa3BUTHS SACPHONU SHEPTETUKHU.

MeTtonbl perucTpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

DOyHIaMEHTAIbHBIE B3auMOJACHCTBHUSA. bapuonbl, Me30HbI U JenToHsl. IlpencraBiienne o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npegenamu CtangapTHoU Mozaenu. TémHas MaTepust U TEMHAsE SHEPTHUsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHudeckue yCTpONWCTBa U TEXHOJIOTMYECKHE IIPOLECCHI: JO3UMETP, Kamepa BuiibcoHa, s1epHbIi
peaKTop, TEPMOSICPHBINA PEaKTOp, aTOMHast 00M0Oa, MarHUTHO-PE30HAHCHAs TOMOTrpadus.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

UccnenoBanue pagnoakTUBHOTO (pOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUIl ATIOMUHUEM.

Pa3pnen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH.

Otanbl pa3BUTHS acTpoHOMuUU. [IpuknagHOe W MHUPOBO33PEHUECKOE 3HAYEHHE ACTPOHOMMH.
[IpuMeHuMocTh 3aKOHOB (DU3HUKH ISl OOBSCHEHUS IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Meroasl  acTpoHOMUYECKHX  HccienoBaHuii. COBpEMEHHBIE  ONTHYECKHE  TEJECKOIIbI,
paznoTeNeCKOMbl, BHeaTMOc(hepHast acTpOHOMHUSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAHETHI, X BUAUMOE ABHKEHUE.

ConneyHas cucrema.

Comnre. ConHeunast akTHBHOCTh. McTounuk sHepruu ComHIla U 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTUKH. Jlnarpamma «CHEKTpaJbHbIA KIACC — CBETUMOCTBY.
3BE3/1BI TJIABHOM MOCJEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM
MocJIeIoBaTeIbHOCTH. BHyTpeHHee cTpoenune 38E3/1. COBpeMEHHBIE MPECTABICHUS O MPOUCXOKIACHUHN 1
sBomoniy CoJHIla U 3BE37. DTarlbl )KU3HU 3BE3]L.

Mneunsiii I[lyte — nHama [anmaktuka. Ilonoxxenne u nBwxkenue ConHua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpaxX rajJakTHK.

Bcenennas. Pacmmpenue Beenennoil. 3akon Xa006ma. Paz6eranue ramaktuk. Teopus bosnbiioro
B3pbIBA. PEMKTOBOE M3ITydeHHeE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGmronenust 3BE3qHOTO HEOAa HEBOOPYKEHHBIM TJIA30M C HCIIOJNB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH ISl ONpeNeNeHUs] TMOJIOKEeHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moixymapus 1 sipkue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3n4ecKuil MPaKTUKYM.

CnocoObl  u3MepeHuss (PU3MYECKUX BEIMYMH C MCIOJIH30BAHUEM AaHAJIOTOBBIX M IH(PPOBBIX
U3MEPUTENBHBIX MPUOOPOB UM KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCHUTEIbHBIE
MOTPENTHOCTH U3MEpeHUH Gpr3ndeckux BenurH. OIeHKa TpaHull TOTPEITHOCTEH.



[IpoBeneHNE KOCBEHHBIX WM3MEPCHUM, WCCIEAOBAaHUN 3aBUCUMOCTEH (U3MYECKUX BEIHYHH,
MpOBEpKa TMPEANOKEHHBIX THUMOTe3 (BBIOOP W3 paboT, OMUCAHHBIX B TEMATHYECKHX pa3feiiax
«YYEeHNYECKH HKCIIEPUMEHT, JTA00paTOPHBIE pabOTHI, IPAKTHKYM).

Oo6o0maroniee MoOBTOpPeHME.

O6o0mieHne M cucTeMaTH3alusl CoepX aHHUs paslienoB Kypca «MexaHukay, «MosekymspHas
¢u3uka U TepMOIUHAMUKAY», «DIEKTpoauHaMHKay, «Komebanuss u BOMHBD, «OCHOBBI CIEIHMATbLHON
TEOPHH OTHOCHUTEIBHOCTNY, «KBaHTOBas pusmka», «I1eMEHTHl aCTPOHOMUHU U aCTPOPUIUKI.

Ponb ¢u3uku U acTpOHOMUU B SKOHOMHMYECKOM, TEXHOJIOIMYECKOH, COIMAIbHOM W 3TUYECKOM
chepax [eATeNbHOCTH 4YeNIOBEKa, poJib U MECTO (U3MKM U aCTPOHOMHHM B COBPEMEHHOW HAay4HOI
KapTUHE MHUpa, 3HAUCHHE OINMUCATEIbHOH, CHCTEMATU3UPYIOLIEH, OObICHUTENILHOW U TPOTHOCTUYECKOM
byHkuui  puzNYecKo TeopuH, pOdb (PUIUYECKOW TEOpuHd B (POPMHUPOBAHUHU TPEACTABICHUN O
buznyeckoil KapTMHE MHpa, MECTO (PU3UYECKOW KapTUHBI MHpa B OOIIEM pALy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xknpeameTHbie CBSI3H.

Nzyuenne kypca ¢usuku yriayOon€HHoro ypoBHsS B 11 Kiacce OCYyHIECTBISIETCS € y4ETOM
COJIepKaTENbHBIX MEXIIPEIMETHBIX CBA3CH C KypcamMH MaTeMaTUKH, OMOJIOTHMH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mesxicnpeomemuvie nOHAMUA, C6A3AHHbBLE C U3YUEHUEM MEMOO08 HAYYHO20 NOZHAHUA: SIBJICHUE,
Hay4yHbId (akT, rTUnore3a, (U3WYECKas BEIUYHMHA, 3aKOH, TEOpHUs, HAOIIOJACHHWE, JKCIICPHUMEHT,
MOJICTUPOBAHUE, MOJEIb, U3MEPEHHE, MTOTPEIIHOCTH U3MEPEHUN, U3MEPHUTEIbHbIE TPUOOPHI, U(pOBas
nabopaTopus.

Mamemamuka: pericHre CUCTEMBI YpaBHEHHH. TpuroHnomerpudeckne QyHKIMHA: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpH M MX MPOEKUMH Ha OCHU
KOOpIMHAT, CcloKeHHue BeKTopoB. Ilpom3Boanbie »snemeHTapHbIX GyHKIuA. [IpusHaku momgoOus
TPEYTroJIbHUKOB, OMpeIeJIeHHE MIIOMAAN IIOCKUX GUryp u oobEma ted.

buonocua: >nexkrpuueckue SBICHHUS B KUBOM NIpUpojie, KoieOaTeslbHbIE ABM)KEHUS B KUBOU
IPUPOJIE, SKOJIOTMUECKUE PUCKU MPU MPOU3BOJICTBE AIEKTPOIHEPTHH, DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY’KaloIlllel Cpebl, yIbTpa3ByKoBas IJUArHOCTUKAa B MEIMIIMHE, ONTUYECKHE SBJIEHUS B >KUBOMI
IPUPOJIE.

Xumusa: cTpoeHUE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKass CTPYKTypa TBEPIBIX TeJl, MEXaHU3MbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

T'eocpachua: wmarHuTHBIE TMONMIOCa 3€MJIM, 3alle)KM MAarHUTHBIX pyJd, (QOTochEMKa 3EMHOMN
IIOBEPXHOCTH, ceficmorpad.

Texnonozua: npuMeHeHNE NMOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOJABUTaTENb SKOOH,
reHepaTop MEPEMEHHOI0 TOKa, MHAYKLIMOHHAS TIeUb, JMHUM JIEKTpoIiepeiad, 3JeKTPoABUraTesb, pajaap,
panuonpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neub, ynbTpa3ByKoBas NUAarHOCTUKA B TEXHHUKE,
MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA, COIHEYHAsl OaTapes, CIIyTHHUKOBBIC TPUEMHUKH, sA€pHAs
SHEpPreTHKa U 3KOJOTHYECKHE aCleKThl €€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS YydeOHOro mnpeaMera «®Dusmukay HOIDKHBI OTpaxarb
TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOM BHYTpPEHHEH
MO3UIMEH JIMYHOCTU, CHUCTEMOW IICHHOCTHBIX OpPUEHTAIMi, MO3UTHBHBIX BHYTPEHHUX YOEXIEHUH,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM LIEHHOCTSAM POCCHUICKOTO OOIIECTBa, PACIIUPEHHUE >KU3HEHHOTO
OMbITa U OMbITa JESATENIbHOCTH B TMPOIECCE pPeaJu3allid OCHOBHBIX HAIIPAaBJICHUN BOCIHUTATEIBHOMN
NeSITEIbHOCTH, B TOM YUCIIE B YACTH:

rpa:KIaHCKOr0 BOCIIUTAHMSA:
¢ c(hOPMHUPOBAHHOCTh T'PAKIAHCKONW MO3UIMU OOYYArOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;
S [IPUHATUE TPATUIMOHHBIX  OOIIEYETIOBEUYECKMX T'YMAHHUCTHUYECKUX U  JIEMOKPAaTHYECKUX
IIEHHOCTEM;

®TOTOBHOCTh BECTH COBMECTHYIO JCATEIbHOCTh B HHTEpEcax Tpa)XIaHCKOTo OOIIecTBa,

y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aUMOJICHCTBOBATH C COIMAIBLHBIMH MHCTUTYTAMH B COOTBETCTBHH C MX (PYHKUIUSMHU H

Ha3HAYCHHEM;
® TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM 1E€ATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ chopMHPOBAHHOCTH POCCUICKOM IPasKJaHCKOM WICHTUYHOCTH, TAaTPUOTU3MA,
® [[ECHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHKEHHSIM POCCUHCKUX YYEHBIX B
obnactu pU3MKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
¢ c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEACHUS;
© CrIOCOOHOCTh OLICHHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIE PpEIICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;
® OCO3HAHHE JMYHOIO BKJIa/la B IOCTPOEHUE YCTOHYHUBOTO Oy TyIIEro.
3CTeTHYECKOr0 BOCIIUTAHMUSA:
®3CTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas ACTETHUKY HAy4YHOTO TBOPYECTBA, HPUCYIIETO
¢duznueckoil Hayke.
TPYAOBOI0 BOCIIUTAHMA:
® MHTEpPEC K PA3IMYHBIM cdepam NMpodecCHOHATBHOW AEITEeTbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKOW M TEXHUKOH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymield mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;
®TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHWIO W camMo00Opa3oBaHHUIO B oOsactu (U3WKH Ha
NPOTSKEHUH BCEH JKU3HU.
IKO0JIOTHYeCKOr0 BOCIIMTAHUS:
¢ chOPMHUPOBAHHOCTb  JKOJOTMYECKOM  KYJIBTYpBl, OCO3HaHME TIJI0O0AIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;
® [UTAHUPOBAaHUE M OCYLIECTBICHHUE NEHCTBUI B OKpYXKalolled cpele Ha OCHOBE 3HAHMS IeJiei
YCTOWMYUBOTO Pa3BUTHS YEIIOBEUECTBA;



® DACIIMPEHKE OIBITA JEATEIBHOCTH SKOJOTUYECKOW HAINPaBICHHOCTH HAa OCHOBE WMCIOLIHXCS
3HaHWH Mo (pu3uKe.
HEeHHOCTH HAYYHOT0 MO3HAHMS:
o cOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢du3nUecKoil HayKu;
® OCO3HAHHE IICHHOCTH Hay4YHOW JEATEIbHOCTH, T'OTOBHOCTh B Mpolecce H3y4eHUs (GUHKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO JCITEIIbHOCTh WHIANBHIYAIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHUBePCAJIbHbIE YUeOHbIe 1eiCTBUS
ba3zoBble Jornueckue geMcTBHUA:
® CaMOCTOSITEIbHO  (OPMYJIMPOBATh M  aKTyaJIM3UpOBaTh MpoOJeMy, paccMarpuBaTth €&
BCECTOPOHHE;
® OIIPECIIATH 1NN JeATEILHOCTH, 3a/1aBaTh TapaMEeTPhl U KPUTEPHUH UX JOCTHKECHHUS;
® BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHSI B PACCMATPUBACMBIX (DU3UUCCKUX SIBJICHUSX;
e pa3zpabaThiBaTh IUIAH PELICHUS MPOOJIEMBbl ¢ y4ETOM aHaiM3a HMEIONIMXCS MaTepuaibHBIX H
HEMaTepUATbHBIX PECYPCOB;
® BHOCUTbh KOPPEKTUBBI B J€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISAM, OLIEHUBATh
PHUCKH TIOCTIEACTBUMN JEATEIHHOCTH,
® KOOPJIMHUPOBATh U  BBIIOJHATH pPabOTy B  YCIOBHSX peallbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
® Pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble nccienoBaTebCKHe AelCTBHS.
® BJIaJIETh HAYYHOU TEPMUHOJIOTHEHN, KITFOUEBBIMU OHATUSMU U METOAaMHU (PU3MUYECKOU HAYKH,
® BIIaJICTh HABBIKAMHU Y4€OHO-MCCIIEI0BATENBCKONW U MPOESKTHON EATEIHHOCTH B 00JacT (DU3HKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIIeHUs 3aaay
(U3UYECKOTO Co/Iep KaHusl, TPUMEHEHHUIO Pa3TUYHBIX METOJ/IOB IMO3HAHUS;
®BJIAJIETh BUJAMHU JICATEIBHOCTH 110 TIOJYYEHMIO HOBOTO 3HAHHUS, €ro HHTEpIIpEeTaIuH,
npeoOpa3oBaHNI0 W TPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CHUTYaIUsX, B TOM YHCIE TMpHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BBISIBJISITh IPUUMHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJlU3UpOBaTh 3aJady, BBIABUTaTh TUIIOTE3Y €€
pelIeHusl, HaXOJIUTh AapPryMEHThl JUIsl JOKa3aTelbCTBA CBOMX YTBEP)KACHMH, 3a1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,
® AHAJIM3UPOBATH IMOJIYUYEHHBIE B XOJ€ PEIICHUS 3aJaud Pe3yibTaThl, KPUTUUECKU OLIEHUBATH KX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;
® CTaBUTH U (DOPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM YHCIIE
pU U3y4eHUH (PU3UKU;
® 1aBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;
® yMETh MEPEHOCUTH 3HAHUS M0 (PU3UKE B IPAKTHUECKYIO 001aCTh KUZHEEATCIHHOCTH;
® yMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;
® BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUTMHAIbHBIC MTOJX0/IbI U PEIICHUS;
® CTaBUTH IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHHUS.
Pabora ¢ nnopmanmeii:



® BJIaJICTh HABBIKAMHU MOIy4eHHs] HHPOopMaUu GU3NIECKOTO COJEP)KAHHUS U3 HCTOUHUKOB PAa3HBIX
THIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh MOKMCK, aHAIN3, CUCTEMATHU3aIlUI0 U HHTEPIPETALHUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

® OLICHUBATH IOCTOBEPHOCTh HHPOPMAIIHH;

® HICII0JIb30BATh CPEACTBA WH(POPMAIIMOHHBIX W KOMMYHHUKAIHOHHBIX TEXHOJOTMH B PEHICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPraHU3aI[MOHHBIX 3a/1a4 C COOJIIOJCHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHus, MPABOBBIX U ATHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

® C03/1aBaTh TEKCThl (PU3MUECKOTO COACPIKAHUS B Pa3IUYHBIX (popMaTax ¢ y4éTOM Ha3HAYCHHS
uHGOpMAIIMKM W IIEJCBOM ayAWTOPHUH, BBHIOMpas ONTUMAIbHYIO (GOPMY IPEACTABICHUS U
BU3yaJIN3aIHH.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA:

® OCYUIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOIl J1€ATEIHHOCTH;

® pPacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(MIUKTHL;

® pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

® [IOHUMATh U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYATHHON paOOTHI;

® BEIOMPATh TEMAaTUKYy W METOIbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIMX HMHTEPECOB W
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

® IPUHUMATH IIEJIU COBMECTHON JEATEIbHOCTH, OPraHU30BBIBATh U KOOPJIUHUPOBATH ACHCTBUS IO
e€ JOCTMXKEHHMIO: COCTAaBJIATh IUIaH JIEHCTBUH, paclpeiensiTh poilu ¢ Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYXKIAaTh PE3yNbTaThl COBMECTHON PabOTHI;

® OIICHMBATh Ka4eCTBO CBOET0 BKJIaJa M Ka)XJOr0 y4yacTHHKAa KOMaHIbl B OOIIMH pe3ynpTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

elpeasiaraTb HOBBIE MPOEKTHI, OIEHUBATh WJEH C TMO3UIHUKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

® OCYILIECTBIIATh MO3UTUBHOE CTPATETMUYECKOE IOBEJICHUE B PA3JIMUHBIX CHUTYalUAX, MPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJbHbIE y4eOHbIe TeiiCTBHS
Camoopranmn3anus:

© CaMOCTOSITENIBHO ~ OCYILECTBJISATh I103HABATEIbHYIO JESITENbHOCTh B 00JacTu (QU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;

© CAMOCTOSITEJIBHO COCTAaBIISATh IIJJAH PEIICHUs PACUYETHBIX M KAdyeCTBEHHBIX 3aJad, ILJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4ETOM UMEIONINXCA PECYpPCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNM;

® 1aBaTh OLIEHKY HOBBIM CUTYAalIUsIM;

® PaCHIUPSTh PAMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

e JieTIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

® OIICHUBATh MPUOOPETEHHBIN OTIBIT;

® CII0COOCTBOBATh (DOPMHUPOBAHHUIO M TPOSBICHUIO JPYIUIUU B 00IACTH (PU3UKU, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBINA HHTEJLJIEKT:

® 1aBaTb ONICHKY HOBBIM CUTyallUsAsM, BHOCHUTb KOPPEKTUBBI B JCATCIBHOCTb, OICHUBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

® BJIaACTh HaBBIKaAMU IM03HABaTEILHOMN pe(bneKcm/I KaK OCO3HaHHUA COBCPHIACMBIX HeﬁCTBHﬁ n
MBICJIMTCJIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;



® CTI0JIH30BaTh NPUEMBI peICKCHH ISl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;
¢ YMCTb OLICHUBATh PUCKU U CBOCBPCMCHHO NPUHUMATL PCHICHUSA 11O UX CHUKCHUIO,
® [IPUHUMATh MOTUBBI U apIryMEHTHI APYIUX IIPU aHAIU3€E PE3YJIbTATOB AEATEIIbHOCTH;
® [[PUHNMATh ce651, IIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,
® IPUHUMATh MOTUBBI M API'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTAaTOB JICSTEIbHOCTH;
® [IpU3HABATh CBOE MTPABO U MPABO JAPYTUX Ha OIIUOKH.
B mpouecce mocTHKEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS HPOTPaMMBI MO (DU3MKE ISl YPOBHS
cpenHero oOmero oOpa3oBaHusl y OOydYaIOMIUXCSI COBEPIICHCTBYETCS 3MOIMOHAIBHBIA HWHTEIUICKT,
IpeANOoIararui ChOPMUPOBAHHOCTD:
® CAaMOCO3HAHUS, BKJIFOYAIOIIETO CIOCOOHOCTh MMOHUMATh CBOE AIMOIIMOHAIBHOE COCTOSHHIE, BU/ICTh
HAIpaBJICHUS Pa3BUTHsI COOCTBECHHOW 3MOIMOHAIBLHOMN cepbl, ObITh YBEPEHHBIM B cele;
® CaMOPETYJIUPOBAHKS, BKJIFOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSM M TPOSIBIISTH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY;
® BHYTpEHHEH MOTHBAIIMHU, BKIOYAIOIIEH CTPEMIICHNE K JOCTHKEHHIO ST U YCIIEXy, ONTHMHU3M,
UHHIUATHBHOCTD, YMEHHUE CHCTBOBATH, HCXOJSl U3 CBOMX BO3MOYKHOCTEH;
® HMIIATHH, BKJIFOYAOIICH CITIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTHX, YIUTHIBATH
€ro MpH OCYIICCTBICHUU OOLICHUS, CIOCOOHOCTh K COUYBCTBHIO U COIICPSIKUBAHUIO;
® COI[MATIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBICTPaWBaTh OTHOIICHUS C JAPYTUMH
JFOAbMU, 3a00THTHCS, IPOSBIISTH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xon1y o6yuenus B 10 knacce npeIMeTHbIE pe3ysIbTaThl Ha YIIIYOJIEHHOM YpOBHE JOJKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® [IOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOU, TEXHOJOTMUECKOU, HKOJIOTHYECKOM, COIMAIbHON U
THYECKOHN cepax NeATeNbHOCTH YeNIOBEKa, POjb U MECTO (PU3UKH B COBPEMEHHOW HaydHOMH
KapTHHE MHpa, 3HAUYeHHE OIHUCATeNbHOM, CHCTEeMaTU3UpYIOUled, OOBSACHUTEIbHOH U
IPOTHOCTUYECKON (YHKIMHA (U3NYECKON TeopuM — MEXaHUKH, MOJEKYISIPHOM (U3MKU U
TEPMOJUHAMUKH, POJib (PU3NUECKON Teopuu B (pOpMHUPOBAHUU MPEICTaBICHUN O PU3NUYECKOU
KapTHUHE MUPAa;

e pa3nuyaTh YCJIOBHUS MNPUMEHMMOCTH Mojenedl (QU3MYeCKUX TeJl M IPOLEccoB (SBICHHI):
MHepLMaJgbHas cucrtemMa OTcuéra, aOCONIOTHO TBEPAOE Telo, MaTepuaibHas TOuKa,
PaBHOYCKOPEHHOE JIBWXKEHHE, CBOOOJIHOE TMaJeHHe, abCOMIOTHO yrpyras aedopmanus,
abCOJIIOTHO YNpPYyroe M aOCOJIIOTHO HEYNpPYroe CTOJIKHOBEHHs, MOJAEIHM Tasa, XHUJIKOCTH HU
TBEPAOro (KPUCTAIIIMYECKOr0) Teja, WIACAIbHBIA Tra3, TOYEUHBIH 3apsia, OJHOPOJHOE
AIIEKTPUYECKOE T0JIE;

e pazuuaTh yCIOBUS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IMOHUMATh
BCeOOIMi xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX
3aKOHOB;

® QHAJIM3UPOBATh M OOBSICHATh MEXAaHHMUECKHE TIPOLECCHl M SBJCHHUSA, HCIIOJb3Ysl OCHOBHBIE
MOJIOKEHUS W 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXAHWYECKOTO JABIKEHHs, (HOpPMYIIbI
KMHEMaTUKU PaBHOYCKOPEHHOIO JBWXKEHMs, INpeoOpa3oBaHusi [amuies Ui CKOPOCTH U
nepeMenieHusi, 3akoubl Hbpl0TOHA, MPUHIUI OTHOCUTENBLHOCTH ['anuies, 3aKOH BCEMHPHOIO



TATOTEHUS, 3aKOHBI COXPAaHEHMs MMITyJbCa M MEXAHHUYECKOW 3HEPruM, CBsI3b PabOThI CHUJIBI C
U3MEHEHHEM MEXAHMUYECKON DSHEpPIruM, YCIOBHS paBHOBECUS TBEPAOIO Teja), MPU ITOM
UCIIOJIB30BaTh MAaTE€MAaTHYECKOE BBIPA)KCHUE 3aKOHOB, YKa3blBaTb YCIOBUS INPUMEHHUMOCTH
(Gu3nyeckux 3aKOHOB: mpeoOpazoBaHuil ['ammiies, BTOporo u Tperbero 3akoHoB HbroToHa,
3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® AHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE NPOLIECCHI U SIBJICHUS, UCIOJb3Yysl OCHOBHBIE IOJO0XKEHUS
MKT u 3aK0HBI MOJIEKYJIIPHON (PU3MKH U TEPMOAMHAMHUKH (CBS3b JABICHHUS MACATBHOTO ra3a
CO CpEIHEN KMHETMYECKOW 3HEPTrUEU TEIUIOBOTO JABHMXKEHUS M KOHILIEHTpPAUUEH €ro MOJIEKYII,
CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHENW KMHETUYECKON 3HEPIUel TEILUIOBOTO ABUKCHHS €ro
YacTHII, CBS3b JABJICHUSA UACAIBHOIO ra3a ¢ KOHLEHTPaLMEHd MOJEKYJI M €ro TeMIepaTypou,
ypaBHeHUE MenaeneeBa—KnanepoHna, nepBbli 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXPaHECHHS
SHEPruM B TEIUIOBBIX IIpolleccax), NPU 3TOM HCIIOJIB30BATh MATEMAaTHYECKOE BBIPaKEHUE
3aKOHOB, YKa3bIBaTh yCIIOBUS IPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Knanelipona;

® AHAJIM3UPOBATH M OOBSICHATH AJIEKTPUUYECKUE SIBJICHUS, HCIOJIb3ysl OCHOBHBIE IOJOXKEHHUS U
3aKOHBl JJIEKTPOJAMHAMMKHM (3aKOH COXpaHEHHUsS >JEKTPUYECKOro 3apsaa, 3akoH Kyiona,
NOTEHLIUAIBHOCTD AJIEKTPOCTATUYECKOTO IIOJISA, IPHUHLUI CYNEPHO3ULUN DIIEKTPUUYECKUX
IIOJIEH, IIPY OTOM YKa3bIBas yCJIOBUs IIPUMEHUMOCTH 3akoHa KyioHa, a Takke NpPaKTU4EeCKU
BaXHbIE COOTHOULIEHMs: 3aKOHbI OMa A ydyacTKa LIENU WM U1 3aMKHYTOM 3JIEKTPUYECKOU
neny, 3akoH /Dxoyns—Jlenua, npasuna Kupxroda, 3akonst dapajest 1uis 3JIeKTPOIN3a);

® ONHCHIBATh (PU3UYECKHE MPOIECCHl U SBICHHS, UCIIONB3YS BEIIMYMHBI: MIEPEMEIICHUE, CKOPOCTD,
YCKOpEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€Jl, CHJla, MOMEHT CHJIbl, JABJICHHUE, NIOTEHLUAIbHAS
JHEprus, KHHETHUYECKast JHEprus, MEXaHUYECKas JHEprus, pabota CHJIBI,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CUJIA TSKECTH, CHJIA YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb,
DHEPTUs B3aMMOJACUCTBHs Tena C 3eMiéii BOMM3M €€ TMOBEpXHOCTH, SHEPTHsl YHPYrou
negopMaluu MPYKHUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHas TemIleparypa Tena, pabora B
TEPMOJIMHAMMKE, BHYTPEHHSS SHEPrHsl WIeaJbHOI0 OJHOATOMHOIO ra3a, paboTa MJealbHOrO
rasa, OTHOCHUTENIbHAs BIAXHOCTh BO3ayxa, KIIJ[ waeanbHOro TEIJIOBOrO JABUTATENS,
ANEKTPUYECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MO, HAPSHKEHHOCTD MOJIS TOYEYHOT O
3aps/ia WK 3apsKEHHOTO 1Iapa B BAKyyMe U B IUDJIEKTPUKE, IIOTEHIIHAAT JIEKTPOCTATUYECKOTO
I0JIsI, PA3HOCTh TOTEHLMAIIOB, JIEKTPOABUKYIIAs CUia, CUJIA TOKA, HAINPSHKEHUE, MOILIHOCTh
TOKa, JJIEKTPUYECKass EMKOCTh INIOCKOIO KOHJEHCATOpa, COMPOTUBIIECHUE ydacTKa LENH C
IIOCJIEIOBATEIbHBIM M IApAJUICIbHBIM COEIMHEHUEM PE3UCTOPOB, DHEPIUS DIEKTPUUYECKOTO
TI0JIsI KOHZIEHCATOPa;

© 00BACHATH 0OCOOEHHOCTH POTEKaHUs (PU3UUECKUX SIBJICHUI: MEXaHUUYECKOE ABM)KEHUE, TEIIOBOE
JIBIDKEHUE YaCTHI] BEIIeCTBa, TEIJIOBOE paBHOBecHE, OpOYHOBCKOe IBMKeHue, auddysus,
UCIIapEHUe, KUIIEHWE U KOHJACHCALUsA, IUIABJIEHHE W KPUCTAJUIM3AlUs, HAIPaBICHHOCTh
TEIJIONEPElayl, JIEKTPU3aLUUs TeJl, OSKBUIIOTEHUMAIBHOCTh ITOBEPXHOCTH 3apsKEHHOTO
IIPOBO/IHHKA;

® [IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOW (U3WYECKOM BEIMYMHBI OT Jpyroil c
HCIIOJIb30BaHUEM MPSMBIX M3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ysabTaThl MOJYYEHHOH 3aBHCHMOCTH (DM3UYECKUX BEJIMYMH B BHJE T'padUKOB C y4E€TOM
aOCOJIIOTHBIX MOTPELTHOCTEH N3MEPEHUH, JIeNIaTh BBIBOJIBI 110 Pe3yJIbTaTaM HCCIIEIOBAHNUS;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHHUs (PU3MYECKHX BEIMYHMH, MPH 3TOM BBIOMPATh ONTUMAIbHBIN
METOJl W3MEpEeHUs, OLIEHUBAaTh aOCOJIIOTHBIE U OTHOCHUTENIbHBIE MOTPEUIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHNN;



® IPOBOJMTH ONBITHI [0 MPOBEPKE MPEUIOKCHHOW THIIOTE3bl: IUIAHHUPOBATh AKCIICPHMEHT,
COOMpaTh IKCTIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATM3UPOBATh MOJTyUYCHHBIE PE3yJIbTaThl U JeJaTh
BBIBOJI O CTATYyCE MPEAJIOKECHHON TUTIOTE3bI;

e coOrO/IaTh TpaBWiia O0E30MaCHOTO TPYAa MPH MPOBEICHUHM HCCICIOBaHUI B pamMKax y4eOHOTO
IKCIIEPUMEHTA, NPAaKTHKyMa M y4eOHO-MCCIIEIOBATEIbCKOM M IMPOCKTHOW JESTEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIILHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHUS;

epeliath pacu€THBIC 3aJaud C SIBHO 33JaHHOM W HESBHO 3aJlaHHOW (PU3MYECKOW MOJIENBIO: Ha
OCHOBAaHMU AaHAJM3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (U3MYECKON MOJENIH, OTBEYAIOILICH
TpeOOBaHUSAM 3aJa4d, MPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TIOCTYJIAThI
(GU3NYECKUX TEOpUH TPU HCHOJIH30BAHUM MATEMAaTHYECKUX METOJIOB pEUICHUs 3ajad,
IPOBOUTH PacyEéThl Ha OCHOBAHUHM HWMEIOLIMXCS IaHHBIX, AHAIM3UPOBATh PE3YJIbTATHl M
KOPPEKTUPOBATH METObI PEUICHUS C YYETOM IOYUYSHHBIX PE3yJIbTaTOB;

e pelIaTh KAaueCTBEHHbBIC 3a/lau, TPEOYIOIIME MPUMEHEHHs 3HAHWW W3 Pa3HBIX pPa3JelioB Kypca
GU3UKK, a TaKKE WHTETPALMU 3HAHUN M3 JAPYIHX MPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPANBaTh JIOTMYECKYIO IIEMOYKY PpACCYXKIECHUH C ONmopold Ha M3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3UUECKHE SBICHHS,

® ICTIOJIb30BAaTh TCOPETUYCCKUE 3HAHMS JUIS OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB PaOOTHI
U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHUECKHX MPOIECCOB;

® [IPUBOIMTH MPUMEPHI BKJIaZa POCCUUCKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTUEC TEXHUKH U TEXHOJIOTHIA;

® AHAJIM3UPOBATh W OIICHWUBATh TIOCIEIACTBHS OBITOBOW M TPOU3BOJCTBEHHOW JESATEIHLHOCTH
YeJIOBEKa, CBSI3aHHOW C (DM3MYECKUMH TPOIECCaMH, C TTO3UIUI IKOJIOTHYECKON 0e30macHOCTH,
NPEJCTAaBICHUN O PAIlMOHAIHLHOM IMPHPOJIOIONIF30BAHUH, & TAK)KE Pa3yMHOM HCIIOJIb30BAaHHU
JOCTHDKEHUI HAYKH U TEXHOJIOTHHU JIJISl TATbHEHIIIETO Pa3BUTHUS YEIIOBEYECKOTO OOIIECTBA;

® IPUMCHATh pa3lIMuHble CIOCOOBl paboThl ¢ HHpOpPMAIMEH (HU3MYECKOTO COJCPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTHH, MpPU 3TOM HCIIOJIB30BAThH
COBpPEMEHHBbIC WH(OPMAIMOHHBIC TEXHOJOTUHU JUIS IOWCKA, MEePEepadOTKU M MPEIbSIBICHUS
y4eOHOH W Hay4YHO-TIOMYJSPHOW WH(OpMAIMK, CTPYKTYPUPOBAHUS M HWHTEPIPETAIMU
uHpOpMaIMK, TOJIYYEHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
NoJTydaeMyro MH(OpMalHI0 M OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHMI, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHHKA HH(OpMAIINH;

® IPOSIBIISITH OPTaHU3AIlOHHBIE M IO3HABATEIbHBIE YMEHHUS CaMOCTOSATENBFHOTO MPHOOPETEHHS
HOBBIX 3HAHHIA B TIPOIECCE BBIMOJIHEHHUS TIPOSKTHBIX M y4eOHO-UCCIIeI0BATEIbCKUX PadoT;

epaboTaTh B TPYNIE C HUCIIOJHEHWEM pPA3IHYHBIX COIMAIBHBIX pPOJICH, TUIAaHUPOBATh pPadboTy
TPYIIIbI, PAMOHAIBLHO PACTIPEICIIATh ACIATEIIbHOCTh B HECTAHIAPTHBIX CUTYAIHSX, J€KBATHO
OLICHUBATH BKJIAJI KQXK/IOTO M3 YYACTHHKOB TPYIIIbI B PEIICHHE PACCMaTPUBACMOM IPOOIIEMBI;

® [IPOSIBJISITH  MOTHBAIIMIO K Oymymied MpodecCHOHANBHON ESTEIbHOCTH MO CIEIHaTbHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K xoHny o06yuenus B 11 Kknacce npeIMeTHbIE pe3ylbTaThl Ha yriIyOJIEHHOM YpOBHE JIOJKHBI OTpaXkaThb
C(OPMHUPOBAHHOCTb y O0YHAIOIUXCA YMEHUI:
® [IOHUMATh POJIb (PU3MKH B IKOHOMHUYECKON, TEXHOJIOTHUECKOM, COIIMATBbHOM U ATHYECKOH cdepax
JESITEIbHOCTH YeJIOBEKa, PoJib U MECTO (PM3UKU B COBPEMEHHOMN HaydyHOI KapTHHE MHpa, POJb
aCTPOHOMHUHU B NPAKTHUECKOH NEATENHHOCTH YeJOBEeKa W JajbHeHIleM HayYHO-TEXHUYECKOM
pasBUTHM,  3HAYEHHE  ONMCATENBbHOM,  CHUCTEeMaTU3UpYyIOlIeH,  OOBSICHUTENBHOM |



MPOTHOCTUYECKON (DyHKIMI (U3NUECKON TEOPUH — SIEKTPOJAMHAMUKH, CIEIUATBLHON TEOpUU
OTHOCHUTEJIBHOCTH, KBAaHTOBOM (HM3MKH, poib (U3NYEeCKOil Teopun B (HOPMUPOBAHUU
npeACTaBiIeHU 0 (PU3NYECKON KapTHHE MHpaA, MECTO (U3NUECKOH KapTHHBI MHpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

e pa3MyaTh YCIOBHS NPUMEHUMOCTH Mojeneil (U3MYecKuX Tel M IPOLECCOB (SBICHUN):
OJIHOPOJHOE JJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IIOJISl, TApMOHMYECKHE KOJeOaHus,
MaTEMaTUYECKUH MAaATHUK, WJICAIbHBIA IPYXKUHHBIA MAasATHUK, TapMOHUYECKHE BOJIHBI,
UJCAbHBIA KOJIEOATeNIbHBI KOHTYp, TOHKAasl JIMH3a, MOJEJed aromMa, aTOMHOTO sjapa |
KBaHTOBOU MOJIEIM CBETA;

e pa3nuyaTh YCIOBUS (TpaHUIBI, 00JacTH) NPUMEHUMOCTH (U3UYECKHX 3aKOHOB, MOHUMATh
BCceoOUMil xapakTep PyHIaMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

® AHAJIM3UPOBATh U OOBSCHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS, UCIOIb3ys OCHOBHBIE
MOJIOKEHUS M 3aKOHBI JEKTPOJUHAMHUKU U CIIEHHUAIbHOW TEOPUHM OTHOCHUTEIHHOCTH (3aKOH
COXpaHEHHUsI AJIEKTPUUECKOro 3apsija, cuiia AMiepa, cuia JIopeHua, 3aKoH 3JIeKTPOMarHuTHOU
WHIyKIWY, paBuiio Jlenma, cBsi3p D]C caMOMHAYKIIMM B 3JIEMEHTE SJEKTPUUYECKON LIEMH CO
CKOPOCTbKO H3MEHEHHUs CHJIbI TOKa, IOCTYJaThl CHEIUAJIbHOM TEOPUU OTHOCHUTEIBHOCTU
DlHIITeHA);

® AHAJIM3UPOBATh U OOBACHATH KBAaHTOBBIC MPOILECCHl U SBJICHUS, HUCIHONB3YS MOJIOKEHUS
KBaHTOBOH (pu3ukm (ypaBHeHHe DWHIITEHHA 1151 poTOdddeKTa, NepBhlid 1 BTOPOU MOCTYIIATHI
bopa, mnpunuun cooTHomieHusi HeompenenéHHocte ['eizenOepra, 3akoHBI COXpaHEHUS
3apsI0BOIO0 M MAacCOBOTO YHMCEN U JHEPIMHM B SJAEPHBIX PEAKIUAX, 3aKOH PaJUOAKTHUBHOIO
pacnaja);

® ONHCHIBATh (DM3WYECKHE TPOIECCHl W  SBJICHHUS, WCIONB3YSl BEIUYMHBL: HANPSHKEHHOCTD
3JIEKTPUYECKOTO TOJIA, MOTEHIMaN 3JEKTPOCTATUYECKOrO I0Js, Pa3HOCTh IOTEHIUAJOB,
AIIEKTPOJBIIKYILAS CUJIa, MHAYKIUS MAarHMTHOTO IOJI, MarHUTHBIA NOTOK, cwia Awmrepa,
UHAYKTUBHOCTb, OJJIGKTPOJBIJKYIAs CHUJIa CAMOMHJIYKIUH, OHHEPrHsi MarHuTHOTO TMOJIs
IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMIIYJbC, ITOJIHASL SHEPTHsl, SHEPTHUs MOKOsI CBOOOIHOM
YaCTHIIbI, SHEPTHSI U UMITYJIbC OTOHA, MACCOBOE YUCIIO U 3apsizl Apa, SHEPIUs CBA3U ApPa;

© O0BSICHATh OCOOCHHOCTU MPOTEKaHHWsI (U3UUECKUX SBJIEHUH: SJIEKTPOMAarHUTHAs WHAYKIMS,
CaMOMHIYKIIHS, PE30HAHC, HHTep(hEepeHIUs BOJIH, AU(paKIys, TUCepcHs, NOJHOE BHYTpEHHEe
oTpaxkenue, Gorodnekrpuueckuii >pdext (poroaddexr), ampda- u Oera-pacmanbl saEp,
ramma-u3iydeHue saep, Gu3nyeckue NpUHIUIBI CIEKTPaIbHOTO aHallu3a U paboThI Jlazepa;

® OIIpENeNSITh HaNpaBiIeHUE MHAYKLIHWNM MAarHUTHOTO IOJSI IPOBOJAHMKA C TOKOM, CHJIBI AMIlepa U
cuiel JIopeHiia;

® CTPOUTH M300paKE€HUE, CO3/1aBaEMOE IJIOCKUM 3€pKajioM, TOHKOH JIMH30M, U PacCUUTHIBATH €ro
XapaKTEePUCTUKY;

® IPUMEHATH OCHOBOIIOJIAraloOIIMe aCTPOHOMHUYECKHE MOHSITHS, TEOPUH W 3aKOHBI JJISl aHalIu3a U
OO0BsICHEHUS! (PU3MUECKUX MPOIECCOB, MPOMCXOIAIMINX B 3BE3JaX, B 3BE3NHBIX CHUCTEMax, B
MEXTaJITaKTHUECKOM cpefie; NBUKEHUsI HeOECHBIX Tell, SBOJIIOLNY 3BE3] U BeenenHol;

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MUYECKMX BETUYMH C MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUl, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOTY4YECHHOMH
3aBHCUMOCTH (M3NYECKUX BEJIUYUH B BHJIE T'PaUKOB C YUETOM aOCOIIOTHBIX MOTPEIIHOCTEN
M3MEpEHU, 1eaTh BBIBOIBI 10 pPe3yJIbTaTaM HCCIIEJOBAHMUS;



® IPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (PU3UUYECKUX BEIWYHH, MPU STOM BBIOMPATh OMTHUMATLHBIN
METOJT W3MEpEeHUs, OIICHUBATh AaOCOJIIOTHBIE U OTHOCHUTENIbHbIE MOTPEUIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUN;

® [IPOBOAUTH ONBITHl [0 IPOBEPKE MPEMIOKEHHON THMIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIIM3UPOBATH [10JIyYE€HHBIE PE3Y/IbTAThI U JAEIaTh
BBIBOJI O CTaTyce NPEI0KEHHONW FMIOTE3bI;

® OIKMCHIBATh METO/IbI MTOTYUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

e coOMIOIaTh MpaBuiia O6e30MacHOro TpyJa MpU MPOBEICHUM HMCCIEIO0BAaHUN B paMKaxX y4yeOHOro
OKCIEPUMEHTA, IMPAKTHKyMa W Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOW JEATEIILHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epemarh pacu€THBIC 33Ja4d C SBHO 33JaHHOM M HESBHO 33aJaHHON (U3MYECKON MOJENbIo: Ha
OCHOBaHUHU aHallu3a YCJOBHsI BHIOMpATh (PU3UUECKHE MOJIEIH, OTBeyarolue TpPeOOBaHUSIM
3aa4uM, MPUMEHITh (POPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAaThl (PU3MUECKUX TEOPHid
MPU UCIOJIb30BAHUM MAaTEMAaTHUUYECKUX METOJO0B PEIICHHsS 3a]ad, MPOBOJIUTH pacd€éThl Ha
OCHOBaHUHM HMMEIOIIUXCS JIaHHBIX, AHAJIU3UPOBATH PE3yJAbTAaThl U KOPPEKTHUPOBATH METObI
pElIeHHs C YYETOM MOJYyUYEHHBIX pPe3yIbTaTOB;

epeliaTth KaueCTBEHHbIE 3ajjaud, TpeOyrolMe NPUMEHEHUs 3HaHWM U3 pa3HbIX pa3leloB Kypca
bu3KKy, a Takke MHTETpallMd 3HAHUW U3 JIPYTHX NPEeIMETOB €CTECTBEHHO-HAYyYHOTO LUKIIA!
BBICTPAMBaTh JIOTMUECKYIO LIEMOYKY PACCYKICHUM C ONOpOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

® [ICTIOJIB30BATh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB PadOTHI
MU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

® IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKHUX M 3apyOS)KHBIX yUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

® AHAJIM3UPOBATh M OLIGHWBATH IOCJIEACTBUSA OBITOBOM U HPOM3BOACTBEHHON JE€ATEIBHOCTH
YEJIOBEKa, CBI3aHHOU C (PU3NYECKUMH MPOIIECCAMH, C MO3UIINI IKOJIOTUUECKON 0€301MacHOCTH,
MPEACTABICHUI O pallMOHAIBHOM MPUPOJONOIB30BAHUM, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU
JTOCTHIKEHUI HayKU U TEXHOJOTUH /ISl JalbHEHIIIero pa3BUTHS YeTIOBEUECKOro 00IIecTBa;

® IPUMEHATh Pa3NUYHBIE CHOCOOBI PAa0OTHI C HWHpOpMAIUEl (UINIECKOTO COACPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIHOIB30BaTh
COBpeMEHHbIE WH(OpPMAIMOHHBIE TEXHOJOTUU MJIsi TIOUCKA, MepepabOTKU U TPEeabsSBICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJSAPHON MH(POPMAIMH, CTPYKTYPUPOBAHHS U HWHTEPIPETALNH
uH(pOpMallMK, TIOMYyYEeHHOW W3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIH3UPOBATH
noiydyaeMyr0 HH(OpPMAIMIO U OIEHUBaTh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS
3HaHMM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHMKA UH(OPMALINH;

® [IPOSIBJIATH OPTaHM3AIMOHHBIE M TO3HABATENbHBIE YMEHHS CaMOCTOSITENBHOTO MPUOOpETEHHUS
HOBBIX 3HAHMI B Mpoliecce BHIMOIHEHUS MPOEKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX padoT;

epaboTaTh B TpYINIE C HCIOJHEHHWEM pPa3IMYHBIX COIHUAIBHBIX pOJeH, IIaHUpOBaTh padboOTy
TPYIIIBI, PAIIMOHATEHO PACTIPENEISITh ACATEIHPHOCTh B HECTAHAAPTHBIX CUTYAIIUsIX, aJIeKBAaTHO
OIICHMBATh BKJIA]] KQXI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMO IPOOIIEMBI,

® [IPOSIBJIATh MOTHBALIMIO K OyAylieil npogeccHoHaNbHON AEATEeIbHOCTH IO CHENUAIbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zaen 1. HAYUYHBIA METO/I IIO3HAHUSI TPUPO/IbI
11 HayuHbIii MeTOT ITO3HAHUS TIPUPOIBI 6 Bubmorexa LIOK
' ya A Prpot https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaritia 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 1
Aunamika 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. é 1
3 Cratika TBEpAOrO TENA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/7fA1bf72
Hroro 1o pasneny 35
Pasgena 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJICKYIIPHOKHHETHYCCKON TCOPUH 15 1 bubmmorexa [IOK
' cHO OHIKYITIPHORUHCTHHACCKON Te0p https://m.edsoo.ru/7f41bf72
bu6mmoreka [{JOK
2 T T 2 1
3 epMoinHaMHKa. TerioBble MalTUHBI 0 https://m.eds0o.ru/TFA1bf72
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33 ArperaTHble cocTOsiHUS BeniecTBa. Da3oBbie 14 bu6mmoreka [JOK
' HePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 49
Paznen 4. JIEKTPOIUHAMMUKA
bubmuoreka [JOK
4.1 24
DIICKTPHHILCKOE 1071C https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4.2 I1 % % 24
OCTOAHHBII SICKIPHTCCIII TOK https://m.edsoo.ru/7f41bf72
43 To - coera 6 bubmuorexa [JOK
. KU B AYHBIX X
pasit pest https://m.edsoo.ru/7f41bf72
Htoro no pazneny 54
Paznen 5. PUBUUYECKHUUN TIPAKTUKYM
5.1 du3nyeckuil NPakTUKYM 16 16
Hroro mo pazmeny 16
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16
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11 KJTACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrtpoabnsie | Ipakruueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
11 Marrroe rore 14 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
1.2 1 1
DEKTPOMATHHTHs HHYKUHS 3 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmorexa [IOK
2.1 M 1
CXAHIIECKAC KONCOAIS 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 15
SHGKTPOMaFHI/ITHbIe Konebanma https://m.edso0.ru/7f41bf72
23 MexaHudecKue U 3JIEKTPOMAarHUTHBIE 10 1 bu6nuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
24 25 1
Onriica https://m.edsoo0.ru/7f41bf72
Hroro 1o pasnery 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny )
Pasznea 4. KBAHTOBAS PU3UKA
4.1 KopnyckyiisipHO-BOJIHOBOH AyajIn3M 15 bubmorexa HOK
' PHyCRYIp Y https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
4.2 (6h)
H3HKa atomMa ° https://m.edsoo.ru/7f41bf72
43 ®u3nKa aTOMHOIO SApa U AIEMEHTAPHBIX 5 bubnuorexa [JOK
' YaCTHII https://m.edsoo.ru/7f41bf72
Htoro no paznemny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

bu6 OK
5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 hgpil;ll(;r:éeliizi.ru 17£41bf72
Hroro no pazneny 12
Paznen 6. PU3HUECKHAN MPAKTUKYM
6.1 PuU3nYeCKUi MPaKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IPEIMETHOTO COJIEPKAHMS U OIbITa 15
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3yueHnu kypca ¢usuku 10 — 11 kimaccon
Hroro no pazgeny 15
PeszepBHOE Bpems 10
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170

16







