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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLITAHBI

1.1. MecTo THCHUIIMHBI B CTPYKTYPe OCHOBHOI nMpogeccnoHaIbHOI 00pa3oBaTeIbHOM
NMPOrpaMMmBbi:
O61eobpazoBaTenbHas qucHuminHa «Pusnka» SBIseTcs 0053aTeIbHON YacThIO
obmeobpazoBarensHoro nukia OIMOII-I1 cpearero npodeccuoHATBHOTO 00pa30BaHMs B COOTBETCTBHUHU C
®I'OC o cneyuanvrocmu «18.02.13 Texnonozus npouzso0cmea uzoenuti U3 NOJAUMEPHLIX KOMHOZUMOBY.

2. COIEP KAHUE OBIIEOBPA3OBATEJIBHOM JUCIATLIMHBI

Pa3nes 1. HayuHblil MeTO O3HAHUS IPUPOBI

Ouzuka — d¢yHIaMeHTalbHas Hayka o mpupoae. HayuHblii MeToA TMO3HAHUA U METOJBI
UCCIIEOBaHMS (PU3NYECKUX SBJICHUM.

DKCTepuMEHT U TeOpHs B IIpoIecce MO3HaHus mpupoibl. Habmronenne uakcnepuMeHT B U3MKe.

Crioco0b1 n3MepeHust GU3NIECKUX BEITUYHMH (aHAJIOTOBBIC M IIU(PPOBBIEU3MEPHUTEIBHBIE TPUOOPHI,
KOMIIBIOTEPHBIE TaTYMKOBBIC CHCTEMBI).

[lorpemHocT  u3MepeHUd  (QU3WYECKUX BEIUYMH  (AaOCONIOTHAsT U OTHOCHUTEJIbHAs).

MonenupoBanue GU3NYECKUX SIBICHUN U MPOLIECCOB (MaTepHalbHas TOUKA,
aOCOJIIOTHO TBEPIIOE TENO, HIeaNbHAs JKHUIKOCTb, HWICAIbHBIM Ta3, TOYEUHBIA 3apsn).lumoresa.
Ou3nyecKkuil 3aK0H, FPAHULIBI €70 TPUMEHUMOCTH. DU3ndecKas TeopHsl.

Pome w w™ecro ¢usuku B (HOpPMUPOBAHMM COBPEMEHHOH HAy4YHOH KapTUHBI MHpA, B
MPAKTUYECKON AESITeNbHOCTHU JIOCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM

W3mepenue cuibl TOKa U HANPsOKEHUS B LIENIHM IOCTOSTHHOTO TOKa IPU IOMOIIM aHAJIOTOBBIX U
M (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKoMCTBO ¢ 1u(poBoit mabopaTtopueit o ¢pusnke. [Ipumeps! u3Mepenust Gu3NUECKUX BETUIUH
IPU TOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanndeckoe qBuxkeHne. OTHOCUTENBHOCTh MEXaHNYECKOTO IBMKEHUA. CUCTEMAaOoTCUETa.

[Ipsimast u oOpaTHast 3a1a4M MEXaHUKH.

Paguyc-BekTOp MaTepuasbHON TOUKH, €70 IPOEKLUN Ha OCH CUCTEMBI KOOpauHaT. TpaekTopusi.

[lepemenienue, CKOpOCTh (CpeHsSt CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M yCKOpEHUEMaTepruaibHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpAUHAT. CJI0KEHHE NTEPEMEILIEHUI U CII0)KEHNE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSIMOJMHENHOE ABWKEHHE. 3aBUCHMOCTh KOOpJMHAT,
CKOpPOCTH, YCKOPEHHSI U IIyTH MaTepUaIbHON TOUKHM OT BPEMEHU M UX rpaduKH.

CBoOoaHoe majierne. Y CKopeHue cBoOOHOTOo afeHus. [[BrkeHne Tena, OpoIeHHOro Mo/ yTIIoM
K TOPU30HTY. 3aBUCUMOCTbh KOOP/IMHAT, CKOPOCTH U yCKOPEHUAMATEPUAIbHON TOUYKH OT BPEMEHU U HX
rpaduxmu.

KpuBonunueiinoe nBwxkeHue. J[BI)KEHHE MaTepHAIbHOM TOYKM IO OKPYKHOCTH. YIJIOBas U
nuHenHas ckopocTh. Ilepwmom wum wactora oOpamenus. lleHTpocTpemuTenbHOEe (HOPMaIbHOE),
KacaTeJIbHOe (TaHTeHIMAbHOE) U NIOJHOE YCKOPEHHE MaTepHallbHOW TOYKH.

TexHuyeckue ycTpocTBa M TEXHOJOTHYECKHE IPOILIECCHl: CIHIOMETp, IABUKEHHE CHApsIOB,
LEMHbIe, IecTepéHYaThie U peMEHHBIE MIepeiaut, CKOPOCTHBIE TN THI.

Jlemoncmpayuu

Monens cucteMbl 0TCUETA, MILTFOCTPALUs] KHHEMAaTUYECKUX XapaKTePUCTUKIBUKEHUS.

CrocoOsl uccieq0BaHus ABMKEHUIA.

WnmocTpanusi npeienbHOro mnepexoja M M3MepeHHe MIHOBEHHOH ckopoctH. [IpeoGpa3oBanue

JBUKEHHUH C UCTIOJIB30BAaHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3AyX€ U B pa3peKEHHOM POCTPAHCTBE.

Habntonenue aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTYH TOPU30HTAIBHO.



Hanpasnenue ckopocTu npu ABMKEHHU 1O OKpyxHOCTH.IIpeoOpa3oBanue yrioBol CKOpOCTH B
peaykrope.

CpaBHeHHME MyTeH, TPACKTOPUM, CKOPOCTEH JIBMXKEHHS OJIHOTO M TOrO € TeJlaB Pa3HbIX
cucTeMax OTcYéTa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NPAKMUKYM

N3yueHrne HepaBHOMEPHOTO ABUKEHUS € LEbIO ONPENEIECHNUs MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHUs IMpHU IPSIMOJIMHEHMHOM PABHOYCKOPEHHOM JBWKCHHMM I10 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenue yckopeHusi CBOOOJHOTO mNajieHus (PEKOMEHIOBAHO UCIOJIb30BaHUE IUGPOBOI
nabopaTopun).

W3yyenne paBmkeHus Tena, OpOLIEHHOrO TOpPH30HTaIbHO. IIpoBepka rumoTessl 0 MpIMOi
IPONOPLUOHAIBHOM 3aBUCUMOCTH MEX]Ty TaIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBHIO Tea.

N3yueHune aBUXKEHUS Tea 10 OKPYKHOCTH C TOCTOSTHHOU IO MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEPHOAA 00paieHnss KOHMYECKOTO MasiTHUKA OT €0 ITapaMeTpOB.
Tema 2. lunamuka

IlepBbii 3akoH HproToHa. MHepruanbHbple cucTeMbl OTcYéTa. [IpMHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepuuaabHble CUCTEMBI OTCUETA (OTpEeNieHUe, IPUMEPBI).

Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa /st MaTepuaibHOM

Touku. Tpernii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON U UHEPTHON MacCHhl.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHS CBOOOJHOIO MaJleHUs OT BBICOTHI HaJl TOBEPXHOCTHIO
IUTAaHETHI U OT Teorpaduyeckord upoThl. [IBrkeHne HeOECHBIX TET U UX CITyTHHKOB. 3akoHbI Kerurepa.
[lepBas kocMHuuecKas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, nBmxkyierocs ¢ yckopenuem. Cuna TpeHHUs.
Cyxoe Tpenue. Cuiia TpeHUsI CKOJIBKEHHUS M CHJIA TPEHUS IOKOS.

Koadpdunuent tpenus. Cuna conpoTUBIEHUS PU IBUKEHUU TeJIa B )KUIKOCTH UJIU ra3e,e€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

HNasnenue. ['mapocratuyeckoe napinenue. Cuna Apxumena.

Texnuueckne ycTpoHCTBAa M TEXHOJIOTMYECKHME NPOLECCHI:  IMOAIIMIHUKH, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

Habuntoienne ABM>KEHUS Tel B MHEPIMAIbHBIX U HEMHEPLUUAIbHBIX CHCTEMaxXOTCUETa.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenue nByX HMIMHAPOB WMJIM IIAPOB Pa3HOM MAcChl C OJIMHAKOBBIM YCKOPEHUEMOTHOCUTEIBHO
HEUHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOAEHCTBYIONIEH MPHIIOKEHHBIX K TEIY CHUJI C MIPOU3BEICHUEMMACCHI TeJla Ha €T0
YCKOpPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cuHJI, BO3HMKAIOIIMX B pe3yjbTaTe B3auMojeucTBus Ten. M3mepeHue wmacc 1o
B3aMMOJEHCTBHIO.

HesecomocTs.

Bec Tena mpu ycKOpeHHOM MOABEME M TaJCHUU.

[HenTpoOE)KHBIE MEXAHU3MEI.

CpaBHeHHE cUJl TPEHMS TTIOKOS1, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

W3mepenue paBHOACHCTBYIOIIEH CHUJI MPU ABMXKEHHHM OpycKa MO HAKIOHHONIIOCKOCTH.

[IpoBepka runores3bl 0 HE3aBUCUMOCTH BPEMEHU ABMKEHMSI OpyCKa M0 HaKJIOHHOMIIOCKOCTH Ha
3a/laHHOE PAcCTOSHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B IPYKMHEU PE3UHOBOM 00paslie, OT
ux aedopmarum.

N3yyenue nBUKEHUSI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JETKUuii OIIOK.

W3mepenune kodppuiMeHTa TPEHUS M0 BEIUIUHE YTIIOBOr0 Kod(duitnenTazaBucuMoctu Frp(N).

HccnenoBanue IBMKEHUS Opycka MO HAKIOHHOW IUIOCKOCTH C TMEpeMEHHBIM KO3 (UIIMEHTOM
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TPEHMSL.

N3yueHune nBuKEHUS rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomtotHo TBEpHOoe Teno. [loctynarensHoe U BpaaTenbHoe ABMKEeHHE TBEpIoroTesna. MoMeHT
CUJIBI OTHOCHUTENIbHO Ocu BpaieHus. Ilnedo cuibl. CioxkeHue cuil, IPUIOKEHHBIX K TBEPIOMY TEIy.
LleHTp TsDKECTH Tena.

VYcnoBus paBHOBECHS TBEPIOIO TEIA.

YcroitunBoe, HeyCTOWUNBOE, 0€3pa3IMIHOE PABHOBECHE.

TexHu4eckue yCTpOHWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: KPOHIUTEMH, CTPOMTEIbHBIN KpaH,
peméryarbie KOHCTPYKIMH.

Jlemoncmpayuu

YcnoBus paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMuKym

HccenenoBanue ycnoBuii paBHOBECHS TBEPAOTO TeJla, UMEIOLIET0 OCh BpaeHus. KoncrpyupoBanue

KPOHUITEIHOB U pacy€T CUJI YIIPYTOCTH.

N3yueHne yCTOWYMBOCTH TBEPAOIO TENIA, UMEIOILETO IIIOMIAb OIOPBI.

Tema 4. 3akonsvl coxpanenus 6 MexaHuK

NMnynec MarepuanbHOM TOYKHM, CHCTEMBI MaTepualbHbIX TodeK. LleHTp Macc cuctemsbl
MaTepHualbHbIX TOUEK. Teopema O IBMKEHUU LIEHTPA Macc.

Wmnynbe cuiabl 1 U3MEHEHHE UMITyJIbca Tella.3aKoH

COXpaHEHUs UMITYJIbCA.

PeaktuBHOE ABUKEHME.

MomeHT uMiynbca MaTepualibHONM TOUKHU. [IpencTaBieHne o cOXpaHEHUH MOMEHTAUMITYJIbCa B
LEHTPAIbHBIX MOJIAX.

PaboTa cuibl Ha MaJIOM M Ha KOHEYHOM nepemenieHud. ['padudeckoe npencraBieHue padboThI
CHJIBL.

MOIIHOCTH CHUJIBL.

Kunernueckas sHeprust MaTepuaabHOM TOukH. Teopema 00 M3MEHEHUH KMHETUYECKOW SHEpruu
MaTepUaIbHON TOYKH.

[ToTrenumanpHble M HEMOTEHIMAIBHBIE CHIIbL. [loTeHnnanpHas sHeprus. [loTeHnnanbHas 3Heprus
ynpyro aepopMUpoBaHHON Npy>XuHBL. [loTeHIManbHAs SHEPTUs Tella B OAHOPOJAHOM IPaBUTAIIMOHHOM
nosie. [TorenunanbHast 3HEprust Teya B rpaBUTALIMOHHOM T10JI€ OJTHOPO/IHOTO I1apa (BHYTPH U BHE 11apa).
Bropas kocMudeckasckopocTs. TpeTbsi KocMHUecKast CKOPOCTb.

CBs13p pabOTBHl HEMOTEHIMAIBHBIX CHUJI C MU3MEHEHHEM MEXaHWYECKOW PHEPIMHM CHCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenne bepHymum Ui MACANBbHOM JKUAKOCTH Kak CJEJICTBUE 3aKOHA COXpPaHEHUS
MEXaHUYECKON IHEPTUN.

TexHr4ecKue yCTpOMCTBA U TEXHOJIOTHYECKUE IPOLECCHI: IBUKEHUE PAKET, BOJOMET, KOIED,
NPYXUHHBIN MUCTOJET, TUPOCKOI, (UTYPHOE KaTaHHE HAa KOHbKaX.

Llemoncmpayuu

3aKOH COXpaHEHUs HMITyJbCa.

PeakTuBHOE IBHKEHUE.

N3mepenne MOIHOCTH CHJIBI.

V3MeHeHue Hepruy Tena Mpu COBEPIIEHUH paboThI.

B3anmuble npeBpamieHus KHHETHYECKOW U MTOTEHIMAIbHON SHEPTUid MPU IEMUCTBUMHA TEJO CHUJIBI
TSKECTH U CUJIBl YIIPYTOCTH.

CoxpaHeHue SHEpruM MpU CBOOOTHOM MaJCHHH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwl, NPAKMUKYM

N3mepenne nmnyJsibea Teaa no TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENH 3IEKTPOMOOMIISI U MOIIHOCTH CUJIbl TATH.CpaBHEHHE

M3MEHEHHUS UMITyJIbCa TeJla C UMITYJIBCOM CHIIBIL.



HccenenoBanue cOXpaHeHMs] UMITYJIbCA IIPU YIIPYTOM B3auMOJECHCTBUU.MI3MepeHne KMHETUYECKOU

SHEPrUU TeJla 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHUs NMOTCHUMAIBHOW SHEPTUH MPYKUHBI ¢ pabOTON CHIIBITPEHUS.

Omnpenenenue paboTh! CUIIbI TPEHUS P ABUKEHUH TeJla 110 HAKJIOHHOM IIIIOCKOCTH.

Pazaen 3. MosekynsipHasi pu3uKa U TEPMOJIMHAMHUKA
Tema 1. Ocnogvt MOEKYNAPHO-KUHEMUYECKOT Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKY i pHO-KuHEeTH4YecKoil Teopun (MKT), ux onsiTHOE 000CHOBaHHE.
Huddysusa. bpoyHoBckoe aBmkeHHe. XapakTep ABM)KEHUS U B3aUMOJICHCTBUS 4acTUI] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUIAKOCTESH U TBEPBIX TEIH 00BICHEHUE CBONCTB BEIIECTBA HA OCHOBE dTUX
Moaenel. Macca u pazmepsl Mojiekyia(aroMoB). KonumdectBo BemectBa. [loctossHHass ABorajpo.

TemmoBoe paBHoBecue. Temnepatypa u ciocoOsl €€ n3mepenus. [llkana remmeparyp Llenbcus.

Mozens uAcanpHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKONW TEOPHUM: YacCTHIbI ra3za JBHIKYTCS
XaO0THYECKHU U HE B3aMMOJEHUCTBYIOT IPYT C APYIOM.

I"a3oBbIe 3aKk0oHBI. YpaBHeHue MenneneeBa—Kianeiipona. AGcontoTHas TeMieparypa (LIKaia
temneparyp KenbBuna). 3axkon [lanbrona. M3omporecchl B uieaqbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ paduyeckoe npeacraBieHrne H30MpoLECCOB: U30TepMa, U30X0pa, u3o6apa.

CBsi3p MeXJy JaBJIEHUEM M CpeJAHEW KUHETUYECKOM SHEepruedl MOCTyNaTelbHOTO TEIIOBOTO
JBIDKEHUSI MOJIEKYJ HEANbHOTO raza (OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO- KHHETHUYECKOW TEOpHH
UJICATHHOTO Ta3a).

CBs3b aOCOJIIOTHOW TeMIepaTypbl TEPMOAMHAMHYECKOM CHCTEMBI CO CpelHEeHl KHHeTHYeCKOu
SHEPTUeH MOCTYNATEIBHOIO TEIJIOBOrO IBUKECHHSI €€ YaCTHLL.

TexHuueckue ycTpoicTBa M TEXHOJOIMUECKHE MPOLECCHl: TEPMOMETpP, OapoMeTp, MOoJIyueHHUe
HaHOMaTEPHUAJIOB.

Jlemoncmpayuu

Mopenn IBHKEHHsST YacTUIl BEIECTBA.

Mopens 6pOyHOBCKOTO JIBH)KEHUSI.

Buneoponuk ¢ 3anuchio peanbHOro OpoyHoBckoro asmxeHus. uddysus xuakocrei.

Mogens onbita llTepHa.

[IpuTsxenne MoaeKy.

Mogenu kpucTamInueckux pemérok. Habmonenue u uccieioBaHue H30IpOIECCOB.
Yuenuueckuii sxcnepumenm, nabopamopHule pabombl, NPaAKMUKYM

HccnenoBanue mnpolecca YCTaHOBJIEHHS TEIUIOBOI'O PABHOBECUS IPH TEIUIOOOMEHE MEXIY
ropst4eil ¥ XOJIOJTHOW BOJIOM.

N3ydenne u30TEPMUYECKOro mporecca (PEKOMEHJIOBAHO  HCIOJNb30BaHUE  IH(PPOBOI
nabopaTopun).

N3yueHne n30XOpHOro Iporecca.

N3yyenne n3obapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiumwt

Tepmonnnamnueckass (TZ) cucrema. 3agaHue BHEIIHMX YCJIOBUN [ TEPMOAMHAMHYECKOMN
cucteMbl. BHemHue u BHYTpeHHHE mapameTphl. [lapameTpbl TepMOAMHAMHUYECKON CHCTEMBI Kak
CPEIHME 3HAYCHUS BEJIUYMH, ONUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawamo tepmoanHamuku. CaMONpPOW3BOJIBHAS pENAKCAlUs TEPMOAUHAMUYECKON
CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopenp uaealbHOrO Ta3a B TEPMOJMHAMHUKE — CHCTEMa ypaBHEHUM: ypaBHeHHEe MeHneneeBa—
Knaneiipona u BeIpaskeHUE ISl BHYTPEHHEN SHEPrUU. Y CIOBUS IPUMEHUMOCTH 3TOM MOJENN: HU3Kas
KOHIEHTPALUs YaCTHII, BBICOKHE TEMIIEpaTyphl. BelpaxkeHue 11 BHyTPEHHEH SHEPTUU OJTHOATOMHOTO
UJEAIBHOIO rasa.

KBazucraTnueckne 1 HECTaATUYECKUE IIPOLIECCHI.

OneMeHTapHast paboTa B TepMOAMHaMUKe. Brruncnenue paboTel mo rpaduky npoiecca Ha pV-
Juarpamme.

Tennonepenaya kak cnocod U3MEHEHHsI BHYTPEHHEN SHEPIUU TEPMOJANHAMHUYECKOWCUCTEMBI 0e3
coBepieHus padboTbl. KOHBEKIHS, TEMIONPOBOAHOCTD, U3ITyUEHHE.



KonunuectBo Temnotel. TermnoémMkocTs Tena. YaenbHas U MOJSpHAs TEIIOEMKOCTH BEILECTBA.
VYpaBHuenue Maiiepa. YiaenbHas TeruioTa cropaHusi ToruiMBa. Pacu€r konudecTBa TEIJIOTHI IMPU
tertonepenade. [Toustue 06 aquadbatHoM mporiecce.

[lepBriii 3ak0H TepMoAMHAMUKU. BHyTpeHHsst sHeprusi. KoinyecTBo TemIoThl U paboTa Kak MephI
M3MEHEHUSI BHYTPEHHEH SHEPTrUu TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoil 3aKk0H TepMOJMHAMMKHU [Jii PABHOBECHBIX IPOLIECCOB: YEpPE3 3aJaHHOE PABHOBECHOE
COCTOSTHUE TEPMOJUHAMHYECKOH CHCTEMBbI MPOXOIUT CIWHCTBEHHas anuadara. AOcComroTHas
TeMIlepaTypa.

BTopoii 3akoH TepMOIMHAMUKY J1JI1 HEPABHOBECHBIX MTPOLIECCOB: HEBO3MOXKHO IMepeAaTh TeIIOTY
oT Oonee xosogHOTO Tenma K Oojee Harperomy Oe3 kommeHcanuu (Kmaysumyc). HeoOparumocTs
MPUPOTHBIX TTPOLIECCOB.

[Ipuniuner  gedictBug  TerioBbix  MammH.  KITJI.

MaxkcumansHoe 3auenne KITJI. [ukn Kapho.

DKOJIOTMYECKUE AaCHEeKThl MCIOJIb30BAaHUs TEIUIOBBIX JBUraTenei. TeraoBoe 3arps3HEHue
OKPYXAaKoIIEH Cpeabl.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: XOJOAWIBHUK, KOHIUIMOHED,
JU3ETbHBIA M KapOIOpaTOPHBIA JABUTATENH, ITAPOBas TypOMHA, MOTyUYECHUE CBEPXHU3KUX TEMIICpaTyp,
YTUIM3ALUs  «TEIJIOBBIX» OTXOJOB C  KCIOJIb30BAaHMEM TEIUIOBOTO  HAcoca, yTHIM3alus
OMOOPraHMYECKOr0 TOIUIMBA IS BBIPAOOTKH
«TETUIOBOM» U AJIEKTPOIHEPTUH.

Jlemoncmpayuu

N3menenue remiepatypsl pu aquadaTuyeckoM pacumpennn. Bo3aymHnoe orHuBo.

CpaBHeHHME  YICNBbHBIX  TEIJIOEMKOCTEH  BEIECTB.

CrnocoObl M3MEHEHUS BHYTPEHHEH YHEPTHH.

UccnenoBanue aguabaTHOTO Ipolecca.

KommnbrorepHbie MOI€NIN TEMIOBBIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

N3mepenue ynenbHON TENI0EMKOCTH.

UccnenoBanue nporiecca OCTHIBaHUS BEIIECTBA

HccnenoBanme aquabaTtHOTo mpoiiecca.

N3yuenne B3aMMOCBSI3U SHEPTHUH MEKMOJICKYJIIPHOTO B3aUMOICUCTBUSN TEMIIEPATypPhl KUTICHUS
SKUJKOCTEH.

Tema 3. Azpezammuvie cocmosanusn eeujecmea. Dazoevie nepexoovl

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kurenue. Y AenpHas TeIioTa napooOpa3oBaHusl.

Haceimmennsie 1 HeHachllieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTO TIapa OT TeMIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO IMapa. 3aBUCUMOCTh
TEeMITepaTyphbl KATICHUsSI OT JABJICHUS B )KHIKOCTH.

BrnaxHocThs Bo3ayxa. AGCONIOTHASI U OTHOCUTETbHAS BIIaXKHOCTb.

Teépnoe Tteno. Kpucrammmueckue u amopdubie Tena. AHHU30TPOMHS CBOWCTB KPHCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TeruoTa miaBieHus. CyOmumanus.

Hedbopmaru tBEpmoro tena. Pactsokenune u cxkarwme. Casur. Moayns HOwra.

[Tpenen ynpyrux nedopMaruii.

TenoBoe pacmmpeHne >XUIKOCTeH W TBEPABIX Tel, O0BEMHOE W JIMHEHHOE pacIIupeHHeE.
AHTapMOHHU3M TEILJIOBBIX KOJeOaHUI YacTHIl BEIIeCTBAa KaK MPUUYMHA TEIJIOBOTO pacIIMpeHusl Te (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue »sHepruu B (Ha30BBIX IEpPEXOax.

VYpaBHeHuUe TEII0BOro OajgaHca.

[ToBepxHocTHOe HaTshKeHHEe. KodhduumeHT mnoBEepXHOCTHOTO HaTsKeHUs. KanmwuispHbie
sBJeHU. [{aBieHue 1Mo MCKPUBIEHHOW MOBEPXHOCTHIO KuAKOCTUH. Dopmyia Jlammaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHYECKUE MPOIECCHI: KUJIKHE KPUCTAIUIbI,COBPEMEHHbBIE
MaTepHabl.

Jlemoncmpayuu
TemunoBoe pacmupeHue.



CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue. Kunenne npyu noHuXeHHOM JaBJICHUU.

N3mepenue cuiipl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMU IJIEHKAMH.

CwmauuBanue.

KanumnispHele saBnenus.

Moneny HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MEpPEHHS BIaYKHOCTH.

HccnenoBanue HarpeBaHus U IUIaBJIEHUS KPUCTAJUIMYECKOTO BELIECTBA.

Buasr nedopmarimii.

HaGumrotenne maneix e opMaruid.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

N3yueHne 3aKOHOMEPHOCTEN UCITAPEHUs KUIAKOCTEH.

N3mepenue yieinbHOM TeIIOTHI IIJIaBACHUS JIbJA.

N3yueHne CBOMCTB HACBIILIEHHBIX I1APOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3yXa U OI[EHKA MACChl TAPOBB MOMEIICHHH.

N3mepenue kodddunmeHTa moBepXHOCTHOTO HATSKCHHS.

N3mepenune moayns FOwra.

HccnenoBanue 3aBUCUMOCTH JAe(QopMaIii PE3UHOBOIO 00pa3iia OT NPUIIOKEHHOWK HEMY CHUJIBL.
Pa3jnen 4. DiaekTpoaMHAMHUKA
Tema 1. Inekmpuueckoe none

DnekTpu3anus Tea U €€ MpOosiBICHUs. DIIEKTPUUECKUH 3apsaa. [[Ba BUaa 3JIEKTPUUECKUX 3apsii0B.
[IpoBOAHMKH, NIMANEKTPUKH M TOJIYHPOBOAHUKH. OJIEMEHTApHbBIN 3JIEKTPUUECKUM 3aps]. 3aKoH
COXpaHEHUs 3JIEKTPUUYECKOTO 3apsia.

B3aumopeiicteue  3apsgoB.  Toueunwsie  3apsigel.  3akoH  Kymowna.

Onexrpuueckoe noise. Ero aeiicTsre Ha d1EKTPUYECKUE 3apsIbl.

Hanpsok€nnocts  anextpuueckoro  mnons.  IlpoOubiit  3apsa.  JluHuM — HanpsoKEHHOCTH
IIEKTpUYECKOrO 1oJisg. OJHOPOIHOE IIEKTPUUECKOE ITOJIE.

[ToTeHIMaTBHOCTh  3JIEKTPOCTATUYECKOrO0 TMoJisl. Pa3HOCTh NOTEHLMANOB M  HaIpsDKEHUE.
[ToTeHumanbHas 3HEprus 3apsiaa B 2JIEKTpocTaTUYeCKoM noJjie. [loTeHnnan 31eKTpocTaTHYecKOro MoJsl.
CBs13p HamnpsKEHHOCTH TOJSL M Pa3HOCTUM MOTEHLMAJIOB ISl 3JIEKTPOCTATUYECKOro Mo (Kak
OJIHOPOAHOI0, TAK ¥ HEOAHOPOJHOTO).

[TpuHIMI CynepnO3ULIMH JIEKTPUIECKUX MOJIEH.

Ilone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOR cdepsl. [lome paBHOMEpHO
3apsKEHHOTo 1o 00BhEMY mrapa. [lone paBHOMEPHO 3apsHKEHHOM OECKOHEYHOW IITOCKOCTH. KapTuHbI
JUHUN HaNPSKEHHOCTH 3TUX MOJIEW U SKBUIMIOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOAHMKY B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHS 3aps/IOB.

JIMBIIEKTPUKHU B AJIEKTPOCTATUYECKOM TOJ€. JnanekTpudeckas IpOHUIaEMOCThBEIIECTBA.

Konpaencarop. neKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TNIOCKOTOKOHIEHCATOPA.

[TapannensHoe coeMHEHNE KOHAEHCATOPOoB. [locienoBaTeIbHOE COETMHEHNEKOHIEHCATOPOB.

DHeprus 3apsHKEHHOTO0 KOHEHCATopa.

JIBM>KEeHHE 3apsKEHHOM 4aCTUIBI B OTHOPOAHOM 3JIEKTPUUECKOM MoJie. TeXHu4ecKe ycTpolcTBa
U TEXHOJIOTMUYECKHE MPOLIECCHI: 3JIEKTPOCKOII, 3JIEKTPOMETP, JIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHUE
3JIEKTPONPUOOPOB,KOHACHCATOPHI, reHepaTrop Baun ae ['paada.

Jlemoncmpayuu

Y CTpoUCTBO U PUHLIMII JEHCTBUS JIEKTPOMETpA.

DIeKTpUYECKOe NO0JIE 3aPSYKEHHBIX HIAPUKOB.

DIEeKTpUUYECKOE T0JIe ABYX 3aPSKEHHBIX TIACTHH.

Mopgenp anekTpocratudeckoro reneparopa (Ban ae I'paada). [IpoBogHUKH B 3JIEKTpHUYECKOM
oJe.

DJIeKTpOCTaTUYECKAas 3allHTa.
YCTpolcTBO M JEWCTBUE KOHJIEHCATOpA IOCTOSHHOM M TMEPEeMEHHOM EMKOCTH. 3aBUCHUMOCTh
ANEKTPOEMKOCTH TUIOCKOIO  KOHJIEHCATOpa OT IUIOLIAAM IUIACTUH, PACCTOSHUS MEXAy HUMU U
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JUAJIEKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3JeKTPUUECKOT0 MOJS 3apsSKEHHOT0 KOHAEHcaTopa.3apsiika U pas3psika KOHJEHcaTopa
yepes pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

Onenka cuil B3auMOIEHCTBUS 3apsKEHHBIX TEJL.

Habmtonenne mnpeBpailleHuss SHEPrHHM  3apsHKEHHOTO0 KOHJEHCATOpa B HHEPrHI0 H3ITYUYCHHS
CBETOJINO/1A.

N3yyenne npoTekaHus TOKa B LIETIH, COJIEPKaIleil KOHIEHCaTop.

Pacnipenenenne pa3sHOCTH NOTEHUMAIOB (HAMpPsDKEHUS) MIPH  MOCIEAOBATEIbHOM COCIMHEHUHU
KOHJICHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannbtii 31eKmpuieckulli Mok

Cuua Toka. [locTosiHHBIH TOK.

YcnoBus cylecTBOBaHUS MOCTOSHHOTO 3JIEKTpUueckoro toka. Mcrounnku toka. Hanpsokenue U
u DJIC &.

3akoH Oma J171s1 ydacTka LenH.

DNEeKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh COIIPOTUBIIEHUS OJHOPOJIHOTO IPOBOAHUKA OT €TI0
JUTMHBI U IJI0IIAIN [TONEPEYHOTO CEYEHUS. Y 1eJIbHOE CONPOTUBIICHNE BEILIECTBA.

[locnenoBarenbHOe, MapajieNIbHOE, CMEIIAHHOE  COEIUHEHHME  IPOBOAHMKOB.  Pacuér
pa3BeTBIEHHBIX AekTpuyeckux uenei. [Ipasuna Kupxroda.

Pabota anextpuueckoro Toka. 3akon Jxoyns—JIenmna.

MoIIHOCTh ANEKTPUYECKOro TOKa. TemyioBass MOIIHOCTh, BbIAeJseMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTUBJIECHUE HUCTOYHMKA TOKa. 3akoH Oma s MOJIHOW (3aMKHYTOM)
ANEKTPUYECKOM 1ienu. MOIHOCTh HCTOUHUKA TOKa. KOpoTKOe 3aMbIKaHue.

Konzaencarop B 11enu mocTOSIHHOTO TOKA.

TexHuueckue ycTpoiicTBa M TEXHOJOTMYECKHUE MPOLIECCHl: aMIIEpMETpP, BOJBTMETP, pEOCTarT,
CUETUMK AIEKTPUUYECKOMN dHEPTUH.
Llemoncmpayuu

N3mepenne cuitbl TOKa U HAIPSIKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSKEHUS Ul PE3UCTOpA, JIAMIIBIHAKAJIMBAHUS U
CBETOJINO/1A.

3aBUCUMOCTh CONPOTHUBIICHUS IIMIIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOLIAAUIONEPEYHOTO
CEYEHHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA OT CONMPOTUBIICHHS NMPU NOCTOSHHOMHAINPS)KEHUH.

[Ipsmoe wu3mepenne DJIC. KopoTkoe 3amblkaHHe TalbBAHUYECKOTO 3JEMEHTa U OLEHKa
BHYTPEHHETO COMPOTUBIICHUSI.

CrniocoOrl coeTuHEeHUs! ICTOYHUKOB Toka, DJIC Gatapeil.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXTy TIOJFOCAMU UCTOYHHMKA TOKA OT CUJIBITOKA B LIETH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

HccnenoBanue  CMEIIAHHOTO — COENMHEHUS  PE3UCTOPOB.

N3mepenue yaeapHOro ConpoTUBIEHUS TIPOBOTHUKOB.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSKEHUs JJI JIaMITbl HAKAJIMBaHUs. Y BeIMUEHUE
npejiesa u3MepeHus: amnepMerpa (BOJIbTMETPA).

N3mepenne 2/[C 1 BHyTPEHHETO CONPOTUBIICHHS] HICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctn DJIC raapbBaHHYECKOrO 3JIEMEHTa OT BPEMEHM IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXK/1y MOJIIOCAMH HCTOYHUKA TOKA OT CUJIBITOKA B IICTIH.

HccnepoBanue 3aBUCUMOCTH MOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.
Tema 3. Toku 6 pazniuunvix cpeoax

DneKTpruYecKasl MPOBOAUMOCTb PA3JIMUHBIX BEIIECTB. DJEKTPOHHAs MPOBOAMMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTb COMNPOTHUBIICHHS METANIOB OT TemmepaTypel. CBEpXIpPOBOAUMOCTD.
DNeKTpUUeCcKrii TOK B BakyyMe. CBOWCTBA AEKTPOHHBIX IMy4yKoB. [TomynpoBomgauku. CoOCTBEHHAs U
MpUMeECHasi MPOBOJAUMOCTb MOJYIPOBOJHUKOB.



CgoiictBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B AJIEKTPOJUTAX. DJNEKTPOJIUTHUYECKAs IUCCOLMALUS.
Onektponu3. 3akonsl Dapajes s ANEKTPOIU3a.

OnekTpruyeckuil TOK B razax. CamMoCTOSTENbHBII U HECAMOCTOSATEIbHBIN pa3psi.
PaznuuHble TUIBI camocTOSTENBRHOTO pa3psaa. Monnus. [lnazma.

TexHnueckue ycTpoHucTBa M MPAKTUUYECKOE MPUMEHEHUE: Ta30pa3psiAHbIE JIAMIIbI, 3JIEKTPOHHO-
nydeBass TpyOKa, TOTYNPOBOJHUKOBBIE NPHOOPHI: IUOJ, TPAH3UCTOP, (OTOAUON, CBETOAHO,
rajibBaHuka, pahuHUPOBAHUE ME/IU, BbIIJIABKA AIFOMUHUS, SJIIEKTPOHHASI MUKPOCKOTIHSI.
Llemoncmpayuu

3aBUCHMOCTb CONPOTUBIIEHUSI METAJLIOB OT TeMneparypbl. I [poBOIUMOCTb 31€KTPOJIUTOB.

3akoHbl 3ekTposinza Dapazes.

HckpoBoli pa3psa U IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE TPOBOJUMOCTH METAUIOB W IMOJIYNPOBOAHUKOB. OJHOCTOPOHHSSI MPOBOAUMOCTD

IMoja.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomoi, NPAKMUKYM

Habmroienue snexkrponusa.

N3mepenue 3apsaa 0OTHOBAJIEHTHOIO HOHA.

HccnegoBanue 3aBUCUMOCTH COIPOTHUBIICHUS] TEPMOPE3ZUCTOPA OT Temneparypbl. CHATHE BOJIBT-

aMIIePHOM XapaKTePUCTUKHU JHOJIA.
Tema 4. Maznummnoe none

B3aumopeiicTBue MOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB ¢ TOKOM. MarHutHoe moJie. Bekrop
MarHuTHOM UHAYKIMH. [[puHIMNI Cyneprno3uiuy MarHuTHBIX nojed. JINHUY MarHUTHOM MHAYKIUH.

MarnuTHoe Mojie MPOBOAHMKA C TOKOM (NIPSMOTO MPOBOJHUKA, KATYIIKUU KPYTrOBOTO BUTKA).
OmnbIT DpcTena.

Cuna Amniepa, €€ HampaBJICHUE U MOJTYJIb.

Cuna JlopeHia, e€ HampaBlieHHE€ M MOAYJb. J[BH>KEHHE 3apsyKEHHOM 4YacTHUIBI B OAHOPOJIHOM
MarHuTHOM noiie. PaGota cusner Jloperria.

MarnuTHoe nose B Bemectse. DeppoMarHeTuky, napa- i 1MaMarHeTUKH.

TexHudeckue yCTpouCcTBa M TEXHOJIOTHYECKUE MPOIIECCHI: TPUMEHEHNE TTOCTOSTHHBIX MarHUTOB,
DIIEKTPOMArHUTOB, TECTEP-MYJIbTHUMETP, OJJIEKTPOJABHUTraTeNlb SIKOOH, YCKOPUTENH SJIEMEHTApHBIX
YaCTHII.

Llemoncmpayuu

Kaptuna nuHMI MHAYKIMM MarHATHOTO IOJIS TIOJIOCOBOTO W TIOJIKOBOOOPAa3HOTOMOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHui MarHUTHOW WHAYKIUU TIOJS JJTMHHOTO NPSIMOTO TMPOBOJAHHKA H3aMKHYTOTO
KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopeiictBue AByX NPOBOAHMKOB C TOKOM. Cumia

Awmriepa.

HerictBue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJINATA.

Habmtoienue NBIKEHUS MydKa SJIEKTPOHOB B MATHUTHOM II0JIE.

[IpuHIMNI AeMCTBUS AIIEKTPOU3IMEPUTEIHLHOTO TPUOOpPa MArHUTOIIEKTPUUECKOMCUCTEMBI.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NPaKMuKym

HccnenoBanne MarHuTHOTO MOJISI MOCTOSHHBIX MarHuToB. McciemoBaHne CBOMCTB

(beppoMarHeTUKoB.

UccnenoBanue nelicTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.MI3MepeHne cuiibl

Awmriepa.

N3ydeHue 3aBUCUMOCTH CHIJIbI AMIIEpPa OT CUJIBI TOKA.

Ornpezenenre MarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomacnumnas uHOyKuus

SIBneHue anekTpoMarHuTHOM MHAYKUKU. [ToTok BekTOpa MarHuTHON MHAYKIUU. D1C HHIyKIUY.
3aKOH 3JIEKTpOMarHuTHOW wHAYKuuu Papazges. BuxpeBoe snekrpuueckoe noje. Toku dDyko. DC
WHIYKLIWW B IPOBOJHUKE, IBUKYIIEMCS B OJHOPOAHOM MarHuTHOM noJie.Ilpasuio Jlenna.

NunyktuBHOCTh. KaTyllika HHIyKTUBHOCTHU B LIETIHA MTOCTOSIHHOTO TOKA. SIBJI€HUE CAaMOMHIYKIUU.
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OJ1C caMOUHIyKIIHH.

DOHeprus MAarHUTHOTO TOJS KaTyIIKA C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHMYECKHE MPOLECChl: HWHIYKIMOHHAS II€Yb, COJICHOM],
3aImUTa OT JIEKTPU3AIUH TEJl P JBMKCHUU B MATHUTHOM I10JIe 3€MJTH.
Jlemoncmpayuu

HaGmoieHue sBIieHUs JIEKTPOMAarHUTHON HHTYKITUH.

Uccnenosanue 3apucumoctu J/]C MHAYKUIUU OT CKOPOCTH U3MEHEHHUS MarHUTHOTOIIOTOKA.

IIpaBuno Jlenna.

[Tanenne marHuTa B alfOMUHUEBOW (MemHOW) TpyoOe. SIBieHUE

CaMOUHTYKITUH.

Uccnenosanue 3aBucumoctu J/]C caMOMHIyKIIUU OT CKOPOCTH M3MEHEHHMs CHUJIBITOKA B LICTIH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomsi, NPAKMUKYM

HccnenoBanne  sBI€HUS  SJCKTPOMArHUTHOM  MHIYKIUH.

OnpeneneHne WHAYKIWA  BUXPEBOTO  MAarHUTHOTO  ITOJISL.

HccnenoBanue siBI€HUS CAMOMHTYKIIUH.

COopka MoienH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.
Pa3znea 5. Kosie0anus n BOJIHBI
Tema 1. Mexanuueckue Konedoanus

KoneobarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

lapmonnueckue kosnebanus. KnHemMaTudeckoe W JMHAMHYECKOE OIMCAaHUE. DHEPreTHYECKOe
OmMHcaHue (3aKOH COXPAHEHHUS MEXaHWYECKOW »HHepruu). BhIBOJ IUHAMUYECKOTO OIMHUCAHUS
rapMOHUYECKHUX KOJICOAHUH M3 UX YHEPTEeTHIECKOT0 U KHHEMATHIECKOTO OIHCAHUS.

Amvrmtyga u ¢daza konebanuii. CBs3b aMIUIUTYABl KOJEOAHUN HCXOAHOW BENUYHMHBI C
aMIUIUTYAaMU KoJieOaHui €€ CKOPOCTU U yCKOPEHUSI.

Ileprioq u yactora koneOanuil. [lepmon ManbIx CBOOOTHBIX KOJIEOAHHI MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOAHBIX KOIeOaHUH TPy )KHHHOTO MasTHHKA.

[Tonsatne o 3aryxarommx KoyebaHUsX. BbuiHyxkaeHHble konebanus. Pesonanc. Pe3oHancHas
KpuBas. BausHue 3aTyxaHus Ha BUJI PE30HAHCHOM KpUBOW. ABTOKOJIEOaHMUS.

TexHudyeckue yCTpPOHCTBA M TEXHOJOTHYECKHE TPOIECCHl: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIBHBIE HHCTPYMEHTHI, celicMorpad.
Llemoncmpayuu

3anuck K01e0aTeTbHOTO IBHKCHHUSI.

Habmoienne He3aBUCHMOCTH TTepHOJIa MaJlbIX KOoJieOaHU rpy3a Ha HUTHOT aMILIUTYIbI.

HccnenoBanue 3aTyxaroumx KojeOaHWH M 3aBUCUMOCTH IE€pHOJa CBOOOJHBIX KOJEOAHUI OT
COTIPOTHUBIICHUS.

UccnenoBanne kojeOaHui Tpy3a Ha MacCHUBHOM TMpYXKHUHE C 1elb0  (HopMHpOBaHUS
MpEeJICTaBICHU 00 UeaIbHON MOJIENH MIPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHWs PHEPIHM TPH KoleOaHUsAX Tpy3a Ha mnpyxkuHe. McciaemoBanue

BBIHY)KJICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi, NPAKMuKym

N3mepenune mepuona CBOOOMHBIX KOJCOAHWH HUTSHOTO M TMPYKUHHOTO MasTHUKOB. 3ydeHwme
3aKOHOB JIBIDKCHUS TeJa B X0/1€ KoJieOaHUI Ha yIpyroM IoJiBece.

N3ydeHne qBUKCHHS HUTSHOTO MasTHHKA. [IpeoOpa3oBaHue YHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanne yObIBaHMSI aMIUTUTYIBI 3aTyXawIux kojebanuid. MicciemoBanue BBIHYXICHHBIX

Kosie0aHui.

Tema 2. DnekmpomazHumnule Konedanus

Konebarenbubiit  kKoHTYp. CBOOOJHBIE SJEKTPOMAarHUTHblE KoJeOaHHS B  HUACAIHLHOM
KosnebaTenbHOM KOoHType. @opmyna TomcoHa. CBsI3b aMILTUTYIBI 3apsiia KOHIEHCATOPAC aMILTUTYIOH
CHUJIBI TOKA B KOJIE0ATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUsI SHEPTUH B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaroliue MeKTPOMarHuTHbIC KoeOaHus. BbIHYKIEHHBIE SJIEKTPOMAarHUTHBIE KOJICOAHMSI.
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IlepemenHbIN TOK. MOIIHOCT NMEPEMEHHOIO TOKA. AMIUIMTYHOE U JEHCTBYIOIEE 3HAUYECHUE
CHJIBI TOKA U HANpPSKEHUS NP pa3iIuyHON (popMe 3aBUCUMOCTH NIEPEMEHHOI0TOKA OT BPEMEHH.

CuHycouJanbHbIi epeMeHHbIN TOK. Pe3ucTop, KOHJAEHCATOp U KaTylIKa HHAYKTUBHOCTHU B LIEIH
CHUHYCOHUJAIBHOIO IIEPEMEHHOT0 TOKa. Pe3oHaHc TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublil Tpanchopmarop. [IponsBoacTBo, nepeaaya u noTpedaeHne MeKTPUIECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKM TIpU IPOU3BOACTBE JJIEKTpodHepruu. KyibTypa HCIonb30BaHMs
AJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpoHCTBa M TEXHOJIOTMYECKUE IIPOLIECCHI: JIEKTPUYECKUN 3BOHOK, FEHEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeIay.
Jlemoncmpayuu

CB00OIHBIC 2TIEKTPOMAarHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTb YacTOThl CBOOOJHBIX KOJEOAHUI OT MHIAYKTUBHOCTH U EMKOCTUKOHTYDA.

OcumorpaMMbl 3JIEKTPOMAarHATHBIX Kosie0aHui. I'eneparop HEe3aTyXaroINX

3JIEKTPOMArHUTHBIX KOJIeOaHu.Moieb 371eKTPOMarHUTHOTO TeHepaTopa.

BrIHy X 1eHHBIE CHHYCOUIATbHBIC KOJTECOaHMS.

Pesucrop, karymka HHIYKTUBHOCTH M KOHJEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pesonanc mnpu 1mocienoBaTENbHOM COCIUHEHHUHM PE3UCTOPA, KaTyIIKW WHIAYKTUBHOCTH U
KOHJIEHCATOPA.

YcTpoicTBO M IPUHLIMIL AeCcTBUS TpaHchopmaTopa.Mojienb JIMHUY 3JIEKTPOoIIepeIayn.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomwl, NPaKMuUKym

Nzyuenue Tpancdopmaropa.

HccnenoBanue nepeMEHHOI0 TOKA 4epes3 MOCIEA0BATENbHO COEAMHEHHBIEKOH IEHCATOP, KaTyLIKY
U PE3UCTOP.

HabntoneHue 351eKTpoOMarHuTHOTO pe30HaHca.

UccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u 31eKmpoMazZHUMHble 60JIHbL

MexaHndeckue BOJHBI, YCIOBUS MX pacnpocrpaHeHus. llomepedHsle M ITPOJOJIBHBIE BOJHBI.
Ilepuon, cCKOpOCTb PAacHpOCTpPaHEHHs M JJIMHA BOJNHBI. CBONMCTBA MEXAaHUMYECKHMX BOJH: OTPa)XEHHE,
npesomiieHue, MHTeppepeHns U AUPPaKIUsL.

3Byk. CkopocTb 3Byka. I'poMKkocTh 3Byka. Beicota ToHa. TemOp 3Byka.lllymoBoe 3arps3HeHue

OKPYXaIOIIEeH Cpeabl.
DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IyUYEHHS 2JIEKTPOMAarHUTHBIX BOJIH. B3anmuas

opueHTalus BeKTopoB E, B, U B 35eKTpoMarHuTHOM BOHE.

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpPa)K€HUE, MPEIOMIICHUE, MOJSpU3alus, MHTepPepeHus
U 1udpaxius.

[lkana »yeKTpOMarHUTHBIX BOJH. [I[puMeHeHNe 31eKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHuMnel  paguocBsA3M W TeleBUAEHHA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbI.

TexHudyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI, pajap,
panuonpuEéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBYU-neus, ynpTpa3BykoBasi TMarHOCTUKA B TEXHUKE
U MEMIINHE.

Jlemoncmpayuu
OO6pa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX M MPOA0JIbHBIX BosIH. Konebromeecs Teno kak
UCTOYHUK 3BYKa.
3aBUCHUMOCTH JUIMHBI BOJHBI OT YacTOTHI Kosiebanuil. Habmonenre oTpaskeHust ¥ mpeoMIICHUs
MexaHuuyeckux BojiH. HaGmonenue nunrepdepernnu u nudpakiunym MeEXaHU4eCKUX BOJTH.AKYCTUYECKUN
pe30HaHcC.

CaolicTBa yJbTpa3ByKa U €ro IpUMEHEHHE.

HaGntoneHue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON M 4acCTOTOMKOJICOaHU.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE,TOISPU3aLns,
nudpakuus, HHTepQepeHns.

O6napyxeHnre HHOPAKPACHOTO U YIBTPAPUOIETOBOTO U3TyUCHUM.
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Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NPaAKMUKYM

N3yueHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuenue pacripocTpaHeHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
Tema 4. Onmuxka

[IpssMonMHENHOE paclIpOCTpaHEHHE CBETa B OAHOpOAHOM cpene. Jlyd cBera.
To4euyHbIil HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHHe M300paKECHUIB IIIOCKOM 3epKalle.
Cdepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUS CBEeTa. AOCONIOTHBIM MOKa3aTeidb MPEIOMIICHHS.
OTHOCHUTENBHBIN NOKa3aTeNb npeaomiieHus. [IocTOSHCTBO 4acTOThI CBETau COOTHOILIEHHUE JUIMH BOJH
IIPU [1EPEXO0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3 IPaHMILy pa3zeiia IByX ONTHUECKUX Cpe.

Xon mydeit B mpusme. Jucnepcus cBeta. CinoxKHbIN cocTaB 6enoro cera. LIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeenbHblil yroyl MoJHOr0 BHYTPEHHETO OTPaXKEHUS.

Cobuparonue U paccenBaroniue JUH3bl. ToHKas inH3a. POKYCHOE PacCTOSHUE M ONTHUYECKas
CHJIa TOHKOW JIMH3BL. 3aBUCHUMOCTHh (DOKYCHOTO DPACCTOSHUS TOHKOW CQEpUUecKOr JIHMH3BI OT €&
F€OMETPUU U OTHOCUTENIBHOIO IOKA3aTEIAIPEIOMIICHUS.

@opMyia TOHKOH JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JTMH30M.

Xox Jyda, MPOILIEIIEro JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW ONTHUYECKOH OCH.
[TocTpoeHnne n300paxeHnii TOUKH U OTpe3Ka MPsMON B COOMpPAIOIIMX MPACCEUBAIOIIMX JIMH3aX U UX
CHUCTEMax.

Onrtuyeckue nmpudopsl. Paspemraronas cmiocoOHOCTh. [1a3 Kak onTHYecKascucTeMa.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas onrtuka. MaTEepdepennns cBera. KorepeHTHbIE UCTOYHUKHU. YCIIOBUS HAOIIOICHUS
MaKCHMyMOB U MHHHUMYMOB B HUHTEP(PEPEHIMOHHONW KapTHHE OT ABYX KOTE€PEHTHBIX HCTOYHUKOB.
[Tprmeps! KJ1acCUUECKUX MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxius ceera. udpaxkimonHas pemeérka. Y cioBue HabMOAeHNs INIaBHBIXMAKCUMYMOB IIPU
NaJieHU MOHOXPOMATHUECKOI0 CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tongpuzanus ceera.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLECCHI: OUKH, JIyIla, IEPUCKOII, GoToanmapar,
MUKPOCKOII, MPOEKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS ONTHKA, AU(PpaKIIMOHHASL
peméTKa.

Llemoncmpayuu

3aKoHbI OTpa)keHUs cBeTa. VccnenoBanue npenomMieHus cBeTa.

HabmntoaeHune nosiHOro BHyTpEHHET0 oTpaskeHHst. Mozieb CBETOBO/IA.

HccnenoBanne xofa CBETOBBIX MyYKOB Y€pe3 IJIOCKONAPAIIJICNIbHYIO IUIACTHHY UIIPU3MY.

HccnenoBanue CBOWCTB M300paskeHU B TMH3aX. MoeIl MUKPOCKOIIA, TEJIECKOTIA.

HaGmronenne  wHTepdepeHIMu  CBeTa.

HaOmroeHne 1[BETOB TOHKHUX IUIEHOK.

Ha6mronenue nudpaknuu cBera.

N3ydenune qudpakinOHHON PEIIETKH.

Habmonenue nudpakinoHHOT O CIIEKTpa.

Habmtonenue nucnepcun cBeTa.

Habumtoienue nonsipuzanuu cBera.

[IpumeHeHne NOaAPONIOB )i U3YUEHUS MEXAHUUECKUX HAIIPSDKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

N3mepenue nokasaress NpeoMIICHUS CTEKIIA.

HccnenoBanmne 3aBUCUMOCTH (DOKYCHOTO PAcCTOSHUSI OT BellecTBa (Ha MPUMEPEKUIKUX JIUH3).

W3mepenue GpOKyCHOTO paccTosiHUS pacceuBaromux JuH3. [lomyueHune n3o0paxeHus B cUCTEME
13 IJIOCKOTO 3€pKaja v JIUH3BI.

[Tonmyuenue n300paXkeHNs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMNYECKUX CUCTEM.

Ha6monenue nudpaxium, ntHTEPGEPEHINHN U TTOJISIPU3AIUN CBETA.

N3yueHne mnomspuszalvv CBETA, OTPAXEHHOIO OT IOBEPXHOCTH JUIEKTpHUKaA. M3ydenue
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UHTEepPEPEHIINH JTa3ePHOr0 U3ITYUECHUS Ha JBYX LIETIAX.

Habnronenue qucnepcun.

Habmronenue u uccnenoanue AudpakiimoHHOro crekrpa.i3aMepenne IIMHbI CBETOBOM BOJIHBI.

[TonmyueHue ciekTpa U3JIyuyeHHsl CBETOUO0/a TP TOMOIIY AU(PPAKIIMOHHONPEIIETKY.

Pa3gen 6. OcHOBBI crieMAIbHOI TEOPUH OTHOCHTEIHLHOCTH

I'paHuubl OPUMEHMMOCTH Kiaccudecko MexaHuku. [locTynaTsl crenuanbHOH — TEOpUM
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBal. [IpeoOpazoBanus Jlopenna. YciaoBue MpUYMHHOCTH.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aM€eJIJIEHHE BPEMEHU U COKPAIIEHUE JJINHBI.

DHeprust U UMITyJIbC PEJISTUBUCTCKON YaCTULIBI.

CBs13b MacChl C 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIbl. DHEPTHS IIOKOS.

Texnuueckue ycTpoiicTBa M TEXHOJIOIMYECKHE IPOLECCHl: CIYTHUKOBBIE IPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMUKyM

OmnpeneneHre UMIYJIbCa W DHEPTUM PEISATHBHCTCKUMX dYacTull (Mo ¢ororpadusM TpPEKOB
3apsKEHHBIX YaCTHUL] B MArHUTHOM IIOJIE).
Pa3nen 7. KBanToBas ¢pusuka
Tema 1. KopnycKynapnuo-601H0801 0yanusm

PaBHOBecHOE TemioBoe u3NyuyeHue (M3iaydeHHe aOCOJIOTHO 4EPHOro Tea). 3aKOH CMEIIEHUS
Buna. ['unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTU U UMITYJIBLC POTOHA.

®oroaddext. Onpitel A.I'. CroneroBa. 3akoHbl ¢dotorddekra. YpaBHeHHe DHIITEHHA A
doroaddexra. «Kpacuas rpannna» pororddexra.

JlaBneHue cBera (B 4aCTHOCTH, AABJICHHE CBETAa HAa aOCOJIOTHO MOIVIOLIAMOIIYI0 U aOCOJIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTel I1.H. Jlebenena.

BonnoBsle cBoiicTBa yactull. Bonusl ge bpoitns. Jlnuna BonHel ne bpoiins upasmepsr obaactu
JIOKaJIM3alluy ABMOKYIIeHcs yacTulpl. KopmyckynsipHO-BOIHOBOM Ayanu3M. [{udpaxius 371eKTpOHOB Ha
KpHUCTaax.

Crneunguka usmepenuii B Mukpomupe. CooTHoleHUs HeonpeneneHHocTeil [elizenbepra.

TexHuueckue yCTpoWCTBA M TEXHOJOTHYECKUE IPOLECCHI: CIEKTPOMETpP, (OTODIEMEHT,
doTonaTuuK, TYHHEIbHBII MUKPOCKOII, COJTHEYHAst OaTapesi, CBETOIUO.

Llemoncmpayuu

®otorpdPext Ha yCTaHOBKE C IIMHKOBOW IUTACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (HOoTOdPdeKTa.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUS OTYTIPOBOAHUKOBOT OCBEIIEHHOCTH.

Cseroauos.

Conneynas OaTapes.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NpaKmMuKym

Wccnenosanue potopesucropa.

W3mepenue mnoctosHHON Ilnanka Ha ocHoBe wuccienoBanus ¢oroaddexra. VccnenoBanue

3aBUCHMOCTH CHUJIbI TOKA Yepe3 CBETOUO]T OT HANPSKEHHUSI.
Tema 2. @uzuka amoma

OmnsbITHI 11O MCCNEAOBAHUIO CTpoeHus aToMa. [lnanerapuas moaens aromaPesepdopaa.

[Tocrynatel bopa. WM3nyuenune u morjiomieHue (OTOHOB TpPH TEpPEexXojie aToMac OJHOTO
YPOBHS SHEPTUU Ha APYTOM.

Bunpr cnektpoB. CnekTp ypoBHEH SHeprum atoma BoJopoja. CIIOHTAaHHOE M BBIHYXACHHOE

u3iydeHue cpeta. Jlazep.

TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOLECChI: CIIEKTPAIbHBINA aHAINU3(CIEKTPOCKOIT),
Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mopenb onbiTa Pezepdopna. HabmroneHne muHeyaThIX CIIEKTPOB.
YcerpolicTBO M AEHCTBUE CYETYMKA HMOHU3MPYIOHUX dYacTull. OmpeaeseHue JIMHbI BOJIHBI
Ja3€pHOT0 U3IyUYEHUS.
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Yuenuueckuii sxcnepumenm, nrabopamopHuvle pabomsi, NPAKMUKYM

Halmronenue muHeyaToro crexkTpa.

HccnenoBanue crnekrpa pa3peKeHHOIO0 AaTOMapHOTO BOJOPOJA M U3MEPEHUE MOCTOSHHOU
Pun6epra.

Tema 3. Qusuxka amomHozo A0pa u INEMeHMAPHBIX YACHUY,

Hyxnonnas moxens sigpa I'eitzendepra—MBanenko. 3apsaa sapa. MaccoBoe uucnospa. M30Torbl.

PagnoakTuBHOCTB. Anba-pacnan. DIEKTpOHHBIA M MO3UTPOHHBINA Oera-pacma.
I"amma-uznydenue.

3akoH paJuMoaKkTUBHOrO pacnaga. PaavoakTuBHble wu30TONBI B mpuponae. (CBoiicTBa
MOHM3UPYIOUIETO M3NIydyeHus. BiusHue paguoakTUBHOCTH Ha >KUBBbIE opraHu3Mbl. EcTtecTBeHHbIl (poH
n3nydenus. Jlosumerpusi.

DHeprus CBA3HM HYKJIOHOB B sape. Anepubie cuiibl. JleQekT Macchl aapa.

Anepubie peakuuu. Jenenue u cunte3 sanep. AnepHsie peakTopsl. [Ipobiemsl yrpaBiasieMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTUYECKUE aCIIEKThl PA3BUTHS SAEPHON SHEPIETUKHU.

Metonabl  perucTpauMd M HMCCIEAOBAaHUA DJIEMEHTAapHbIX 4acThl. DyHIaMEeHTalIbHbIE
B3aUMOJICICTBUA. baprOHbI, ME30HBI U JIEITOHBI.
[TpencraBnenue o CtanaapTHON Mojenu. KBapk-riitooHHas MOJIENb apOHOB.

®usuka 3a npeaenamu CrangaptHod Mojaenu. TémHas matepus u TEMHas SHeprus. ETMHCTBO
(bu3NIeCcKoil KapTHHBI MHpA.

TexHnueckue ycTporucTBa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuiibcoHa, siepHslii
peaKTop, TEPMOSICPHBINA PEaKTOp, aTOMHast 60MOa, MATHUTHO- pe30HAHCHAsI TOMOTpadus.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, RPAKMUKYM

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue painoakTUBHOTO (pOHA C HCTIONB30BAHUEM JO3UMETPA.

N3yuenue nornomeHus: 6eTa-4yacTUll aTlOMUHHEM.

Pazgen 8. DineMeHTHI aCTPOHOMUM H ACTPOPU3NKHU

Otanbl pa3BUTUS acTpoHoMuH. [IpuKiiamHOe W MHPOBO33PEHUECKOE 3HAYCHHE ACTPOHOMHHM.
[TpruMeHUMOCTh 3aKOHOB (PU3UKU JI7151 00BICHEHUS TPUPOIBI KOCMUYECKUXOOHEKTOB.

Mertoapl  acTpoHOMHUYECKUX  ucchaeAoBaHuid.  COBpEMEHHBIE  ONTHYECKHE  TEJIECKOIIBI,
paanoTeNecKOIbl, BHEaTMOC(epHast aCTPOHOMHUS.

Bun 3B&3qHoro neba. Co3Besnus, sipkue 3BE3/bI, TUIAHETHI, UX BUAMMOE JBIKeHHE. COTHeUHas
cucTema.

Comnnne. ConHeunas akTUBHOCTB. Mictounuk sHeprun CoJiHIa 1 3BE3]I.

3BE3/1bl, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTpPalbHBIM KJIacC — CBETHMOCTHY.
3BE3/IbI TJIABHOM TMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» IS 3BE3] TJIAaBHOM
MocJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3B€3/1. COBpeMEHHBIE MPEACTABICHUS O TPOUCXOKICHUN
n »Boaroru CoJIHIIA ¥ 3BE3]1. DTanbDKU3HU 3BE3 .

Mnineunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxkenue Connua B ['anakTuke.

Tunel ramakTuk. PaguoranakTuku u kBa3zapsl. YEpHBIE IBIPHI B sApax rajJakTHK.

Bcenennas. Pacmiupenne Bceenennoii. 3axkon Xa00ma. Pasberanue ramakTHK.

Teopus boasnioro B3psiBa. PennkroBoe nu3inydeHue.

MacmtabHast ~ cTpykrypa  Bcenennoil.  Meraranaktuka.

Hepeménnsie mpobieMbl aCTpOHOMUM.

Yyenuueckue nabarooenus

HaGmronenus 3BE3mHOrO HebOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJb30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUN I OMpeeNieHUs] TOJOKEHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBEepHOro MoymapHus 1 sipkue 3BE31bl.

Habmtonenus B Tesneckon JIyHbl, MIaHET, TYMaHHOCTEH U 3BE3THBIX CKOTICHUM.

Du3nyecKuil NPAKTHKYM

CrocoObl m3MepeHus: (U3MUECKUX BEIMYUH C HCIOJB30BAHHEM aHAJIOTOBBIX M HU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB M KOMIBIOTEPHBIX AATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEIbHBIE
MOTPENTHOCTH U3MepeHuH (pu3mdeckux BeaudrH. OIeHKa TPpaHMIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHH, WCCIEAOBAHUN 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
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MPOBEpPKa TPEUIOKEHHBIX THIOTE3 (BBIOOpP M3 padOT, OMHUCAHHBIX
B TEMAaTUUYECKHUX pasjieiax «YUeHUISCKUN SKCIIEPUMEHT, JJA0OpaTOPHBIC PAOOTHI, IMPAKTHKYM) ).
O0o0maroniee NOBTOpeHNe

OO6oOmmenne W cHUCTeMaTH3alus COJePKaHUsl pPas3lenoB Kypca «MexaHuKay,
«MonekynspHas Gpu3uKa ¥ TepMOIUHAMUKAY, « DJNEKTpoAnHaMuKay, «Konebanus nBomHb, «OCHOBBI
CIIEIIUAJILHOM TEOPHUU OTHOCUTEIBHOCTHY», «KBaHTOBas (dusmkay,

«IJNIEeMEHTBI aCTPOHOMHUU U ACTPODUZUKIY.

Ponbs ¢usuku M acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOHN, COIMATBLHON M 3THYECKOU
chepax AEATeTbHOCTH YENIOBEKa, POJIb U MECTO (DU3MKHM M aCTPOHOMHUHUB COBPEMEHHOUN HAy4YHOM
KapTUHE MHPA, 3HAYCHHUE OMHUCATEIIbHOW, CHCTEMATH3UPYIOIICH, OOBICHUTEILHON U MPOTHOCTUYECKON
¢yHKUMA (U3MYECKONH TEOpHH, POJdb (PU3HMUECKOW Teopud B (HOPMHUPOBAHUU MPEACTABICHHNA O
(GU3MYECKON KapTHHE MHUpPa, MECTO (U3MYECKOW KApTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O MPUPO/IE.

3. IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITIPOI'PAMMBI I10 ®U3UKE
(HaumeHoB8anUe OUCYUNTUHDBL)

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaIaHCKOro BOCIHUTAHHUS:

JIP1.1 chopMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMU OOydYaIOMErocss KaK aKTUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

JIP1.2 npuHsATHE TpajULMOHHBIX OOILEYETIOBEYECKUMX TI'YMAaHHUCTHUECKUX M JEMOKPAaTUYECKUX
IIEHHOCTEM;

JIP1.3 TOTOBHOCTh BECTH COBMECTHYIO JACSITEIHLHOCTh B WHTEpPECaxX TPakIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aluy;

JIP1.4 ymeHue B3auUMOJIEHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B COOTBETCTBUHM C HX
(GYHKIMAMU M Ha3HAUECHUEM;

JIP1.5 rOTOBHOCTB K TyMaHUTapHOU U BOJIOHTEPCKON JIEATEIbHOCTH;

2) MATPHOTHYECKOI0 BOCIIMTAHUSI:

JIP2.1 copMUpOBaHHOCTH POCCUNCKOM IpaskJaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

JIP2.2 11eHHOCTHOE OTHOIIEHHWE K TIOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHHCKHX
y4€HBIX B 00s1acTU (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

JIP3.1 chopMHpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBECHHUS;

JIP3.2 cnocoOHOCTh OLIEHUBATh CUTYALUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OpPUEHTUPYSCh Ha

MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCIIEB JIEATENBHOCTH YUYEHOTO;

JIP3.3 oco3HaHMe JIMYHOTO BKJIA/1a B TOCTPOSHHUE YCTOMUMBOTO OyAyIIEro;

4) 3CTEeTHYECKOr0 BOCTIMTAHHUS :

JIP4.1 acreTndyeckoe OTHOLIEHHE K MUpPY, BKJIIOYAsl ICTETUKY HAYYHOI'O TBOPYECTBA,IIPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHMUS:

JIP5.1 wunHTepec K pa3nuuHbM chepam npodhecCHOHATBLHOM NEeATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oynyiiel mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

JIP5.2 TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHMIO W CaMOOOpa30BaHWIO B 00JacTH (DU3HMKHU Ha
MPOTSKEHUU BCEH KU3HU;

6) IK0JI0rMYeCKOro BOCIIHTAHUS:

JIP6.1 cdopMHUPOBAaHHOCTh SKOJIOTHYECKOW KYJIbTYphl, OCO3HAHUE TIJI00AJBHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

JIP6.2 niaHupoBaHuE U OCYILIECTBICHUE JIENCTBUI B OKPYXKalOIIEeH cpe/ie Ha OCHOBE3HAHUS Lieen
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YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA;

JIP6.3 pacumpeHue oOmblTa JEATEIbHOCTH 3KOJOIMUYECKOW HANpPaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUMN 110 (PHU3uKe;

7) EHHOCTH HAYYHOT'0 MO3HAHUSI:

JIP7.1 chopMupOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(U3UYECKON HAYKH;

JIP7.2 oco3HaHWe LIEHHOCTH HAYYHOW JESATEIBbHOCTH, TOTOBHOCTH B MPOLIECCE M3YUEHUS (PU3HMKH
OCYILECTBIIATh IPOEKTHYIO U UCCIIEA0BATENBCKYIO IeATEIbHOCTh MHIUBUAYAILHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIE y4eOHbIE /1eliCTBUSA

Ba3zoBble 1ornueckme aeiicTBus:

MP1 camocrositensHO GOpMyITUPOBATh M aKTYATH3HPOBATh MPOOJIEMY, pacCMaTpuBaTheé BCECTOPOHHE;

MP?2 onpenenste 1eu AesTETBHOCTH, 33/1aBaTh MAPAMETPBI K KPUTEPUH UX TOCTHKCHHS;

MP3 BbISIBISITS 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMATPHUBAEMbIX (PH3UUECKHUX SIBJICHUSIX;

MP4 paspabaTbiBaTh IUIaH peHICHHS MPOOIEMbI C y4YETOM aHAIM3a HMMEIONIMXCS MAaTepHANIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

MPS BHOCUTHL KOPPCKTUBBI B ACATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PE3YJILTATOB LC/ISIM, OLICHUBATH
PHUCKH MOCIEICTBUMA NEATEIbHOCTH;

MP6 koOpaMHHpPOBAaTH ¥  BBINOJHATE PabOTy B  YCIOBHAX  PEAIbHOr0, BHPTYyalbHOIO |
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

MP7 pa3BuBaTh KpeaTHBHOE MBIIICHUE TIPU PEIICHUN )KU3HEHHBIX TPOOIICM.

Ba3zoBble nccienoBaresbckue AeiicTBUS:

MP8 BrnazeTs Hay4HOM TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSAMHU U METOJIaMH (PU3UYECKON HAyKH;

MP9 Brnanerp HaBBIKaMH y4eOHO-MCCIIEOBATENLCKON M MPOEKTHON JESITEIHHOCTH B 00JAcTH
¢u3uKy, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATENBHOMY IOMCKY METOJIOB pEIleHUs 3aaay
(GU3M4ecKOro coJepkKaHus, MIPUMEHEHHUIO Pa3IMYHbIX METOIOBIO3HAHUS;

MP10 BnameTp BUAAMHU JESITEIBHOCTH IO IOJyYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 M TNPUMEHEHUIO B PA3IMUYHBIX YYEOHBIX CUTYyalUsiX,B TOM YHUCIE MpPU CO3JaHHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

MP11 BBIABAATH NPUYMHHO-CIIEICTBEHHBIE CBSA3U U aKTyaJIM3UPOBATh 3a/1a4y, BbIIBUTATbIUIIOTE3Y
e pelleHus, HaXOJAUTh apryMEHThI Ul J0Ka3aTelIbCTBa CBOUX YTBEP)KIEHUH,3a/1aBaTh MapaMeTpbl U
KPUTEPUNU PELLEHUS,

MP12 ananu3upoBaTh MOIyYEHHBIE B XOJI€ PEIICHUS 33aa4l PE3yIbTaThl, KPUTHUECKH OIICHUBAThH
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

MP13 craButh u popMympoBaTh COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON IEATEIIEHOCTH, B TOM
qucie IPU U3y4eHUH (PU3MKH;

MP14 naBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBII OIIBIT;

MP15 ymeTb nepeHocuTh 3HaHUA M0 (PU3HUKE B PAKTUYECKYIO 00JIaCTh JKU3HEACATEIbHOCTH;

MP16 ymeTp HHTETpUPOBaTh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00IacTei;

MP17 BbABUraTH HOBBIE UJEH, TIPEIaraTh OPUTHHAIbHbBIE TOAXO0/bI U PELICHHUS;

MP18 craBuTh pobsIeMBbl U 33]1a4H, TOMYCKAIOIINE albTepHATUBHBIEC PELICHHUS.

Padora ¢ nundopmanmeii:

MP19 Bnaners HaBBIKAMU MOTY4YeHHUS WHPOpMANUU (PU3NYECKOTO COAEPIKAHUS U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBIISATH IOUCK, aHAJIU3,CUCTEMATU3aLUI0 U UHTEPIPETALHNIO
UH(OPMALIUU PA3TUYHBIX BUJIOB U ()OPM NPEICTaBICHUS;

MP20 onieHrBaTh JOCTOBEPHOCTH MH()OPMAIINY;

MP21 ucnonp3oBaTh cpelncTBa HMH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX U OPraHU3aLMOHHBIX 33/1a4 ¢ COOII0IeHNEM TpeOOBaHUM
9PrOHOMMKH, TEXHUKU OE30MaCHOCTH, FMTUEHBI, PECYpPCcOCOEpEkKEHHsI, IPABOBBIX U 3TUYECKUX HOPM,
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HOpPM UH(POPMAIIMOHHON OE30MaCHOCTH;

MP22 co3nmaBaTh TEKCThI (DH3UYECKOTO COACPIKAHHS B PA3IUYHBIX QopMmMaTax ¢ ydETOM
Ha3Ha4YeHHs] MHGOPMALMU U LIEJICBOM ayIUTOPUH, BbIOUpas ONTHUMalbHYIO (OpMYy MpeacTaBlIeHUS U
BU3YaJIM3aliu.

KomMMyHHKaTHBHbIE YHHBepcajibHble YYeOHbIe AeiicTBHA:

MP23 ocymiecTBisaTh 001IEHNE HA YpOKax (PU3UKHA U BO BHEYPOUHOH JCSITCIIBHOCTH;

MP?24 pacnio3HaBath MpeanoCbUIKU KOHPIUKTHBIX CUTYallUi U CMIT4aTh KOH(IJIUKTHI;

MP25 pa3BEpHYTO U IOTUYHO K3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAaHUEM SI3BIKOBBIX CPEJICTB;

MP25 noHuMaTh 1 HCIIOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM 1 MHAUBU Yy aTbHOU pabOThI;

MP26 BpIOMpaTh TEMAaTUKy M METOABI COBMECTHBIX ACUCTBHIA C y4€TOM OOLIMX HHTEPECOB, H
BO3MOXKHOCTEH Ka)KJI0T0 WeHa KOJIJICKTUBA;

MP27 npuHuMarh IEIM COBMECTHOH EATEIbHOCTH, OpPraHU30BBIBATH U KOOPAWHUPOBATH
JIEUCTBUSA 1O €€ JOCTHIKCHMIO: COCTaBIIATh IUIAH JEUCTBUM, PACHPENEiATh PONM € y4ETOM MHEHHUU
Y4aCTHUKOB, O0CYKJaTh pPe3yIbTaThl COBMECTHOW paboThI;

MP28 onienuBaTh KaueCTBO CBOETO BKJIa[a M KaKJOT0 YYAaCTHHKA KOMaHJbl B OOIINIl pe3ynbTar
10 pa3pabOoTaHHBIM KPUTEPUSIM;

MP?29 npennarate HOBbIE MPOEKTHI, OLICHUBATH WU C MO3UIMH HOBU3HBI, OPUTHMHAIHHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

MP30 ocymiecTBiasTh MO3UTHUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IUYHBIX CHTyaIUsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepcaJibHble YYeOHbIe /IeliCTBUSA

Camoopeanuzayusi:

MP31 camMOCTOATENBHO OCYIIECTBIIATH TO3HABATEIBFHYIO NESITEIBHOCTh B  00JIACTH (U3UKU H
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE3a/1auH;

MP32 caMoCTOSTENBHO COCTABIATH IUIAH DPEIICHUsS PAcUYETHBIX W KAYEeCTBEHHBIX 3a7ady, IUIaH
BBITOJIHEHUS! TPAKTHUECKONW paboThl ¢ yUETOM UMEIOIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTEHN;

MP33 naBaTh OIleHKY HOBBIM CUTYAIHSIM;

MP34 pacmupste paMKy y9eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MTPEIITOYTECHUH;

MP35 nenath OCO3HaHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

MP36 onieHMBaTh IPUOOPETEHHBIH OIIBIT;

MP37 cioco6cTBOBaTH (POPMHUPOBAHUIO U MIPOSBICHUIO SPYAULIUHN B 0071acTH (PU3UKU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHD.

CamoxkoHmpons, SMOYUOHATLHBIU UHMELTIEKM.:

MP38 naBaTh OIIeHKY HOBBIM CUTYAIHsIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTh,0LIEHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

MP39 BriazieTh HaBBIKAMU TIO3HABATEILHOW Pe(ISKCHI KaK OCO3HAHHUS COBEPIIACMBIXICHCTBUI
U MBICITUTENBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MP40 ucrionp30Bath MpUEMBI peIeKCHH IS OIEHKH CHUTYAIlH, BEIOOpa BEPHOTOPEIICHHS,

MP41 ymeTh OlIeHUBaTh PUCKH U CBOEBPEMEHHO MTPUHUMATh PEILICHHS [0 UX CHIKEHUIO;

MP42 nppHUMAaTh MOTHUBBI M pT'YMEHTBI JPYTUX MTPH aHAIN3E PE3YIIbTATOB IEATEIILHOCTH;

MP43 npuHuMaTh ce0s1, MIOHUMAasi CBOM HEJJOCTATKH U JJOCTOUHCTBA;

MP44 npuHUMaTh MOTHUBBI M apI'yMEHTBI IPYTUX IIPH aHAIHU3€ PE3YIbTATOB JIEATEILHOCTH;

MP45 npu3naBath CBOE MpaBo M MPABO APYTUX HA OMIHOKH.

MP46 caMmoco3HaHus, BKJIIOYAIOIIEr0 CIIOCOOHOCTh ITOHMMATh CBOE AMOLMOHAJIBHOE COCTOSHHE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObIThYBEpEHHBIM B ce0¢€;

MP47 camoperynupoBaHusi, BKJIIOYAIOLUIET0 CAMOKOHTPOJIb, YMEHNUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEIEHUE, CIOCOOHOCTh AAANTHUPOBATHCA K 3MOLMOHAIBHBIM U3MEHEHUSIM U TPOSBIATH
THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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MPA48 BHyTpeHHel MOTHBAIMH, BKJIIOYAIOLICH CTpEeMJIEHHE K JOCTHD)KEHHUIO IIeNTH U YCIexXy,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE J€ICTBOBATH, UCXOI U3 CBOMX BO3MOKHOCTEH;

MP49 smnaTtuu, BKJIIOYAIONMIEH CIHOCOOHOCTh TMOHHMMATH AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATh €T0 IIPU OCYILECTBICHUH OOLIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKHUBAHUIO;

MP50 couunanbHbIX HaBBIKOB, BKJIHOYAIOLUIMX CHOCOOHOCTBH BBICTpaMBAaTh OTHOLIEHUSC APYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3pemiaTb KOH(QIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

[1P1 noHuMaTh posIb GU3NKHA B SKOHOMHUYECKOH, TEXHOJIOTMUECKON, SKOJIOTUIECKOH, COIIMaTbHOM
U OTHYECKOU cdepax IesTeIbHOCTH YEeNOBEKa, POJIb M MECTO (HU3UKU B COBPEMEHHOW HAy4YHOM
KapTUHE MHUPA, pOJIb ACTPOHOMHUHU B IPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKAa U JlajJbHEHIIEM HAay4YHO-
TEXHUYECKOM pa3BUTUHU, 3HAYEHUE OIMCATEJIbHOW, 3HAYEHUE OIUCATEIbHOM, CHUCTEeMaTHU3UPYIOLIEH,
OOBSCHUTEIBHON M TPOTHOCTHYECKON (YHKIMI (DU3MYECKOH TEOpHUH — MEXaHHMKH, MOJIEKYJISIPHOM
(GU3MKN U TePMOJUHAMUKH, SJICKTPOAMHAMUKH, CHEIHATIbHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
buzuky, posnb Quandeckord Teopur B (HOPMUPOBAHUU MPEACTABICHUN O (PU3NYECKON KapTUHE MHUPA,
MeCTO (PU3NYECKOM KapTUHBI MUPA B OOIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI
0 MPUPOJIE;

[1P2 paznuyaTh yclnoBHsI MPUMEHHUMOCTH Mojelied (PU3MYEeCKHX Tel W MPOIECCOB (SBICHHIA):
WHepLHaIbHas cucTeMa OTcuéTra, aOCOMOTHO TBEPOE TEJNO, MaTepuaibHasl TOYKA, PABHOYCKOPEHHOE
JBUXKEHHE, CBOOOHOE MaZieHne, aOCOII0THO ynpyras aedopMalius, abCONIOTHO YIPyroe U aOCOIOTHO
HEYINpPYroe CTOJKHOBEHHUS, MOJIENH ra3a, KHUJIKOCTH U TBEPAOro (KpUCTANIMYECKOI0) Tela, U/1ealbHbIHI
ra3, TOYEYHBIA 3apsij, OAHOPOJHOE DJJIEKTPUUYECKOE TI0J€ U OJAHOPOJHOE MAarHUTHOE TOJS,
rapMOHMYECKHE KoJieOaHMsl, MaTeMaTUYeCKUN MAasTHUK, WICAIbHbIM NPYXUHHBIA MAasTHUK,
rapMOHHYECKHE BOJIHBI, UACATbHBIN KOeOaTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aTOMa, aTOMHOTO
s/1pa U KBAHTOBOM MOJIENIH CBETA;

[1P3 paznuyatk ycnoBus (TpaHUIIBI, O0JIACTH) MIPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TIOHMMATh
BceoOImuit xapakTep (GyHIaMEHTaIbHbBIX 3aKOHOB U OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;

[1P4 ananu3upoBaTh M OOBSCHATH MEXAaHWYECKHE MPOLIECCH U SIBICHUS, UCIOJb3Ysl OCHOBHBIE
MOJIOKEHUS M 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh MEXAaHUYECKOT O IBM)KEHUS, (DOPMYJIbl KHHEMATHKU
PaBHOYCKOPEHHOTO JABMKEHHs, mpeoOpa3oBanus ['amuiies 1 CKOpPOCTH M NEpeMEIeHHs], 3aKOHbI
HeroToHa, nmpuHIMI OTHOCUTENbHOCTUI anmuiies, 3aKOH BCEMHPHOTO TATOTEHMSI, 3aKOHbI COXpPaHEHUs
UMITYJIbCA U MEXaHWUYECKOH IHEpPIrHM, CBsI3b PaOOTHI CHIIBI C M3MEHEHHUEM MEXAaHWYECKOM 3HEpruu,
YCIIOBUSI paBHOBECHS TBEPOTO Tejia), IPH ITOM HUCIIOIb30BaTh MaTEMaTUUECKOE BbIpaKEHHE 3aKOHOB,
YKa3bIBaTh YCJOBUS TPHUMEHUMOCTH (PU3MUECKHX 3aKOHOB: MpeoOpazoBaHuii [amwmies, BToporo u
TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHMsSI UMIyJbCa M MEXaHWYECKOW OSHEpPruM, 3aKoHa
BCEMUPHOI'O TATOTEHUs, OCHOBHbBIE TOJIOKEHHUSI U 3aKOHBI 3JIEKTPOJUHAMUKU U CHEIHAIbHON Teopun
OTHOCHUTEJIbHOCTH (3aKOH COXpPaHEHUs 3JIEKTPUUYECKOTo 3apsiaa, cuina Ammepa, cuia JlopeHia, 3aKoH
ANEKTPOMArHUTHOW MHIYKIMH, TpaBuiio JIenua, csa3p 3/1C caMOMHIYKIIMHY B 3JIEMEHTE JIEKTPUUECKOI
LENU CO CKOPOCTbIO M3MEHEHMsI CUJIbl TOKA, HOCTYJIaThl CHEUAIBbHON TEOpUM OTHOCUTEIBHOCTH
OWHIITeHA);

[1PS ananu3upoBaTh M OOBSICHATH TEIUIOBBIE MPOLIECCHl W SIBJICHMS, MCIOJIb3Ys OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MOJNEKYISIpHON (DU3UKU U TEPMOJUHAMUKH (CBS3b JABICHUSHICATHLHOTO
raza co CpeHel KHHETHYECKON SHEPTUeH TEII0BOTO IBUKEHUS U KOHIIEHTPAILUEH €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BEIECTBA CO CPETHEN KNHETUYECKON SHEPruell TEIJIOBOTO JABWIKEHUS €ro YacTHll,
CBA3b  JABJIICHUS HJCAJIBHOTO Ta3ac KOHIEHTpAIMEeW MOJEKYJ M €ro TEMIEpaTypoil, ypaBHEHHE
MenneneeBa—Knanelipona, nepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHUS! YHEPIMH B TEIJIOBBIX
mpoleccax), Ipu 3TOM HUCHOJIb30BaTh MaTEeMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaThb YCJIOBHUSA
MPUMEHUMOCTHU ypaBHeHUs1 MenpaeneeBa—Kianepona;

19



[1P6 ananu3upoBaTh U OOBSACHATH FINEKTPUUECKUE SBIICHUS, UCIOJIb3Ys OCHOBHBIE MOJIOXKEHUS U
3aKOHBl  JJIEKTPOJUMHAMMKM  (3aKOH COXPAaHEHHUs JJIEKTpPUYECKOro 3apsna, 3akoH KyioHa,
MOTEHUUAIBHOCTh 3JIEKTPOCTATUYECKOTO MOJISI, MPUHLMII CYNEPHO3ULIUN IIEKTPUUECKUX IOJIEH, Mpu
3TOM YKa3blBas YCIOBUS NPUMEHUMOCTH 3akoHa KylioHa, a TakkKe NPAKTUYECKH  Ba)KHBIC
COOTHOLIEHUS: 3akoHbl Oma I yyacTKa LEeNu U s 3aMKHYTOW AJIEKTPUYECKOW LIENH, 3aKOH
Ixoyns—Jlenna, npaBuna Kupxroda, 3akonsr @apaes 1 SICKTPOIH3a);

[1P7 ananu3upoBaTh M OOBACHATH KBAHTOBBIE MPOIECCHI U SIBJICHHS, UCIOJB3YS IMOJOMKEHUS
KBaHTOBOW ¢u3uku (ypaBHeHHE DWHITEHHA 118 PoTtorddexra, mepBoiii 1 BTOPOH MOCTyJIaThl bopa,
NPHUHIIAIT COOTHOIIICHUsI HeompenenéHHocrel ['ei3enOepra, 3akOHBI COXpaHEHHS 3apsIOBOTO U
MacCOBOI'O YHCEJ U SHEPTUHU B SJEPHBIX PEAKIMAX, 3aKOH PaIMOaKTUBHOIO pacnaa);

[1P8 omuceiBaTh (U3UYECKUE TPOLECCHl W SBJICHUS, WCIOIB3Ysl BEIMYUHBI: IEpeMELICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TEJl, CUJIA, MOMEHT CHJIbI, AaBJIEHUE, TOTCHIIMATIbHAs
SHEpPrusi, KUHETUYECKash SHEprus, MeXaHudeckas HHeprusi, paboTa CHIbI, HEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CUJIA TAKECTH, CHIIA YIIPYTOCTH, CUJIa TPEHHUS, MOIIIHOCTb, SHEPTUs B3aUMOACICTBUS TeNa ¢
3emi€ii BOJMIM3K €€ TOBEPXHOCTH, SHEPTHs YHPYro AegopManuu MpYy>KUHBI, KOJTUYECTBO TETUIOTHI,
abcontoTHasi TemrmepaTypa Tena, paboTa B TEpPMOAMHAMMKE, BHYTPEHHSSI HSHEPrusi HUACAIBHOTO
OJIHOATOMHOTO Ta3a, padoTa uaeaIbHOro ra3a, OTHOCUTEIbHAs BlIaXHOCTh Bo3ayxa, KIIJl uaeansHOrO
TEIJIOBOT'O JBUTATelIsA; SJIEKTPUUECKOE I10JIE, HANPSKEHHOCTDh AJIEKTPUUECKOTO MOJIsl, HAPSKEHHOCTD
[OJIE TOYEYHOro 3apsja WIM 3apsDKEHHOro Iapa B BakyyMeé U B JUDJIEKTPUKE, MOTEHIMAI
AJIEKTPOCTATUUECKOT0 MOJIs,pPa3HOCTh MTOTEHIIMAJIOB, AEKTPOABIIKYIIAs CUjla, CUjla TOKA, HAPSKEHUE,
MOIIIHOCTh TOKAa, 3JIEKTpUUECKas €MKOCTh IUIOCKOTO KOHAEHCATOpa, CONMPOTUBIIEHUE Y4acTKa LIEMHC
MOCJIEIOBATEIbHBIM M NapaJljIeIbHBIM COECJUHEHHUEM PE3UCTOPOB, IHEPrUs SJIEKTPUUYECKOIO IMOJIA
KOHJIEHCATOpPa;

[1P9 omnuckiBaTh (U3NYECKUE MPOIECCHl M SIBICHUS, HCIOJB3Ys BEIUMYMHBI: HANPSKEHHOCTh
AIIEKTPUYECKOTO  TOJsI, TOTEHIMall  AJIEKTPOCTATUYECKOTrO0  MOJs, Pa3HOCTh IOTEHLHUANOB,
ANEKTPOJBIKYIIAs CHJIA, MHAYKIHUS MAarHATHOTO TIOJisl, MAarHUTHBIA TIOTOK, cCuia AMiepa,
MHIYKTUBHOCTD, 3JIEKTPOABUKYILAs CHJIA CAMOMHAYKIIMH, SHEPTrUs MAarHUTHOTO MOJI POBOJHUKA C
TOKOM, PEeNATUBUCTCKHI MMIYJIbC, OJIHAS YHEPIUs, SHEPTUsl MOKOS CBOOOJHON YacCTHIIbI, SHEPIUs U
UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsijl Apa, SHEPTHsl CBSA3U SA/pa;

ITP10 00BACHAT OCOOEHHOCTH MPOTEKaHUs (PU3MUYECKUX SBICHUN: MEXaHMUYECKOE IBHMIKEHHE,
TEIUIOBOE JIBUYKEHUE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE IBMKEHHE, NUpPPy3us,
UCIapeHue, KUIeHNe U KOHACHCallks, TUIaBlIeHue UKPUCTaUIN3alllsl, HallpaBI€HHOCTh TeIUIONepeayu,
NIEKTpU3aLKAg  TeJ,  SKBUIOTEHLUUAJIBHOCTh  IIOBEPXHOCTH  3apsHKEHHOTO  IPOBOJHHMKA,
DIIEKTPOMATrHUTHAS WMHIYKIUS, CAMOWHAYKIMS, pPE30HaHC, HHTeppepeHlrs BOJH, audpakuus,
JUcriepcus, MOJTHOE BHYTPEHHEE OTpakeHue, (oroanexrpuueckuil a3gdext (hotoaddexr), anbda- u
Oera-pacragpl sifep, raMMa-u3iaydeHHe saep, (U3NYeCKue MPUHIUIBI CIEKTPaJbHOTO aHajau3a U
paboThI N1a3epa,;

IIP 11 ompenenars HampaBieHWE WHIAYKIWW MAarHMTHOTO IOJS NPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

1P 12 cTpouTth n300paxeHue, co3iaBaeMoe IIOCKUM 3€pKajioM, TOHKOM JINH30M, U paCCUNUTHIBATh
€ro XapaKkTepUCTUKH;

[TP 13 mpuMeHSTh OCHOBOIMOJIAralIIMe ACTPOHOMUYECKUE TMOHSTHS, TEOPUM W 3aKOHBI A
aHaM3a U OOBSCHEHUS (PU3MUECKHUX MPOLECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B
MEXTaJIaKTHIECKOM cpefie; TBMKEHUS HEOSCHBIX TeJl, SBOJIIONMH 3BE3/1 1 BeeneHHoi;

[IP14 npoBoaAWTH HWCCIENOBAHHWE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JPYroMl ¢
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHM, HpU HSTOM KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH
pe3yJbTATHI MOJTY4YEHHON 3aBUCUMOCTH (PU3NYECKUX BETMUYMH B BUJIE TPAQUKOB € Y4ETOM aOCOTIOTHBIX
HOTPEIIHOCTEN N3MEPEHUIL, IENaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIIEI0BaHUS;
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[IP15 mpoBOAWTH KOCBEHHBIE W3MEPEHHS (PU3NYECKUX BEIMYUH, IPU OTOM BBIOHpATH
ONTUMAJIBHBIA METO]] U3MEPEHHUSI, OLICHUBATh A0COJIOTHBIC U OTHOCHTEIIbHBIE TTOTPEITHOCTH MPSMBIX 1
KOCBEHHBIX U3MEPEHUI;

[TP16 mpoBOAUTH OMBITHI MO MPOBEPKE MPEATOKEHHOW THIIOTE3bI: TUIAHUPOBATH IKCIEPUMEHT,
coOMpaTh HKCIIEPUMEHTATILHYIO YCTAHOBKY, aHAJTM3UPOBATH MOJYUYEHHBIEPE3YIbTAThI U JI€TIaTh BBIBOJI O
CTaTyce MpeUI0KEHHON THIIOTE3HI;

[TP17 onuchiBaTh METOIbI MOJYYEHHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;

IIP18 cobmomaTe mpaBuiaa 0€30MacHOTO TpyAa NpPH TPOBEICHUHM HCCICIOBAaHUN B paMKax
y4e0HOT0 IKCIIEPUMEHTA, MPAKTUKYMa U Y4eOHO-HCCIeIOBATEIIbCKOW M MPOCKTHON JESATEIHLHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000Dy IOBAHHUS;

ITP19 pemaTe pacu€THbIC 3aa4H C SIBHO 3aJ]aHHOM U HESBHO 33JIaHHON (PM3MUECKONW MOJICIIbIO: Ha
OCHOBaHUU aHAJIM3a YCIOBUS OOOCHOBBIBATH BBHIOOP (DM3MUYECKOI MOJENN,0TBEYAOIIeH TpeOOBaHUSIM
3a1a4uM, MPUMEHITh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (PU3UYECKUX TEOPHM TNPHU
WCIIOJIb30BAHUM MAaTEMAaTUYECKUX METOJOB PEIICHMs 3ajad, MPOBOJIUTH pacu€Tbl Ha OCHOBAHUU
MMEIOIIMNXCS JaHHBIX, aHAJIM3UPOBATH PE3yJbTaThl U KOPPEKTHPOBATH METOJbI PEIICHUS C YYETOM
MOJIyYEHHBIXPE3YIHTATOB;

[TP20 pemath kauecTBEHHBbIE 33Ja4yu, TPeOYIOIIME MPUMEHEHUS 3HAHWM M3 Pa3HBIX Pa3/IeiioB
Kypca (GU3MKH, a TakKe MHTEerpaluy 3HaAHWM W3 OPYrHX MPEeIMETOB €CTeCTBEHHO-HAYyYHOTO IIHKIIA:
BBICTPAUBATh JIOTHUECKYIO LIETIOUKY PACCYKIIEHUH C OMOPOH Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3UYECKUE SBIICHUS,

[TP21 wcmonb30BaTh TCOPSTHUSCKUE 3HAHMS JUII OOBSICHEHUS OCHOBHBIX IPHHIIAIIOB PabOTHI
W3MEPUTEIIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUYECKUX MTPOIIECCOB;

[TP22 npuBOIUTH TNPUMEPHI BKIIAAa POCCUHUCKHX WU 3apPYOCIKHBIX YUEHBIX-(U3HKOBB Pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKUU TEXHOJIOTUI;

[1P23 ananu3upoBaTh U OLEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJCTBEHHON NEATEILHOCTH
YeNOBEeKa, CBI3aHHOW ¢ (U3MUECKUMMH TMPOLIECCAaMH, C TO3MIIMM HSKOJIOTMYECKOi Oe30MacHOCTH,
MPEACTABICHUA O palMOHAIBHOM TMPHUPOIOIONB30BAHUU, a TaKKe Pa3yMHOM HCIOJb30BaHUH
JIOCTIKEHUN HAYKH U TEXHOJIOTHH JUTsI JAJIbHEUIIIErOpa3BUTHS Y€JI0BEUECKOTO OOIIECTRA;

[TP24 nipuMeHsITh pa3IUYHBIC CITOCOOBI PabOTHI ¢ MH(pOpPMAIUEH (PU3NIECKOTO COACPIKAHUS C
UCIIONIb30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH, TpPU ITOM HCHOJIH30BATh
cOoBpeMeHHbIe NH(POPMAIMOHHBIE TEXHOJIOTUH VIS TIOMCKA, MepepadOTKH U MPEAbSIBICHUS YUeOHON U
HAYYHO-TIOMYJSPHON MH(OPMAIIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIMA HHPOPMAIUH, TTOTyUYEeHHOM
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH MOIyYaeMyl0 HHPOPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK M HA OCHOBE aHAIN3a HCTOYHUKA HH(POPMAIINH;

[IP25 TposIBNIATH, OpraHMW3AllMOHHBIE W  TIO3HABATENbHBIC YMEHHS CaMOCTOSATEIHLHOTO
MpuOOpETEHUsT HOBBIX 3HAHHWI B TPOIIECCE BHIMOJHEHUS MPOEKTHBIX U yYeOHO- MCCIEIOBATEIHCKUX
pabor;

[TP26 pabotaTh B TpyIIe ¢ UCTIOTHEHUEM PA3TUYHBIX COIMANBHBIX POJICH, MIaHUPOBATh paboTy
TPYIIBI, PalMOHATBHO PACTIPENCISITh JIEATeTbHOCTh B HECTAHIAPTHBIX CHUTYAIMsIX, aJIeKBATHO
OIICHUBATH BKJIAJ KaXXJOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI;

[IP27 nposBisT,  MOTHBaLUI0O K Oynymed  mnpodecCHOHaIbHOW  AESTEIBbHOCTU I10
CHEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPOdUIIS.

OBIIUE KOMIIETEHIIUUA:
OKO1. Beibupats crioco0Os! pemenus 3aaa4 npohecCHOHaTbHON 1A TeIbHOCTH TPUMEHHUTEIHHO K
Pa3ITUYHBIM KOHTEKCTaM;
OKO02. HMcnonb30BaTh COBpEMEHHBIE CPEICTBA MIOMCKA, aHAJIN3a U MHTEPIIPETAIIMH HH(POPMAIINH,
¥ MH(OPMAIOHHbBIE TEXHOJIOTHH JJIS BBITTOJIHEHNUS 3a/1a9 TPO(eCCHOHANBHON A TEIbHOCTH,
OKO3. [TnanupoBaTh U peain30BbIBATE COOCTBEHHOE MPOPECCHOHATLHOE U TMYHOCTHOE
pas3BHUTHE, IPEATPUHIMATEIBCKYIO ACATEIHLHOCTh B PO EeCcCHOHATBHOM cepe, NCTI0NB30BaTh 3HAHUS 110
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(UHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX KU3HECHHBIX CUTYAIIHSIX;

OKO04. D¢ dhexTuBHO B3aMMOICHCTBOBATh M padOTaTh B KOJUICKTUBE U KOMaH/IE,

OKO5. OcymiecTBisATh YCTHYIO U MUCBMEHHYIO0 KOMMYHHKAIIHIO Ha TOCYIAPCTBEHHOM SI3BIKE
Poccutiickoii denepanuu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO KOHTEKCTA;

OKO06. IlposBasTh TIpaXAaHCKO-NATPUOTHYECKYIO IO3MUIMIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHWE HA OCHOBE TPAIULMOHHBIX POCCHUMCKHX JYyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C
Y4eTOM TapMOHU3AIHNA MEKHANMOHAIBHBIX U MEXKPEIUTHO3HBIX OTHOIICHUW, MPUMEHSTh CTAHIAPTHI
AHTUKOPPYILHUOHHOTO MTOBE/ICHUS;

OKO07. CopelicTBOBAaTh COXPAaHEHHUIO OKPYKAIOLIEH Cpeabl, pPecypcocOepekeHUIo, MPUMEHSThH
3HaHUS 00 M3MEHEHHMM KJIMMaTa, MPUHIUIBI OEpEeXIUBOTO MPOU3BOACTBA, 3(H()EKTUBHO AEHCTBOBATH B
Ype3BBIYANHBIX CHTYAIUsX;

OKO8. Ucrnionb3oBath cpeacTBa GU3NUECKON KyIbTYPhI JJISI COXPAaHEHUS U YKPETUICHHSI 3I0POBbs
B TIporecce Mpo(hecCHOHATBFHON AEATEIFHOCTH M TOJIepKaHUs HEO0OXOAMMOTO YpPOBHS (DHU3MYECKOMH
MOJITOTOBJICHHOCTH;

OKO09. INonp3oBatbest MpoeCCHOHATBFHON JOKYMEHTAIIMEeH Ha TOCYy1apCTBEHHOM W HHOCTPAHHOM
A3BIKAX.

IMPOPECCHUOHAJIBHBIE KOMIIETEHIIUH
[IK1.1. [MoaroraBnuBaTh KOHCTPYKTOPCKYIO M TEXHOJIOTMUYECKYIO JOKYMEHTAIMIO JJI IPOU3BOJICTBA
U3JeNuil U3 MOJUMEPHBIX KOMIIO3MTOB Pa3IMYHOro ()yHKIMOHAJIBHOI'O Ha3HAueHHs, B TOM YHUCIIE B
IIOJICUCTEMAaX CHCTEMBI aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUS.
I1K1.2. IIpoexTupoBaTh TEXHOJOIMYECKYI0 OCHACTKY JI1 IIPOU3BOJCTBA M3ICINN U3 IOJIUMEPHBIX
KOMIIO3UTOB Pa3JINYHOr0 (PYHKIIMOHAIBHOI'O HA3HAUEHUS B [IOJICUCTEMAaX CUCTEMbI aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHUS, B TOM YHUCIE JUIsl MPOU3BOACTBA OCHACTKM HA CTAHKAX C YUCIIOBBIM IPOrPaMMHBIM
YIIPaBJICHUEM.
ITK1.3. IIpoexTupoBaTh TEXHOIOTMYECKHUE APAMETPBI U JIEMEHTBI TEXHOJIOTHYECKOTO MpOIiecca.
[IK2.1. W3roraBnuBaTh TEXHOJOTHYECKYIO OCHACTKY [IJIi TIPOM3BOJACTBA W3ACIUNA PA3TUIHOTO
(YHKIMOHAJIBHOIO Ha3HAYEHHUs, B TOM YHCJIE HAa CTAHKAX C YUCIOBBIM IPOTPAMMHBIM yIIPaBIEHUEM.
[1K2.2. M3roraBnuBaTh HKCIEPUMEHTAJIbHBIE OOpa3Ibl W W3ACIUS i1 HCHBITAHUA TOJIUMEPHBIX
KOMIIO3UTOB.
[IK2.3. IIpoBOAUTh UCHIBITAHUS K KOHTPOJIb UCXOAHBIX KOMIIOHEHTOB, 10Ty(hadpHUKaToB, KOMIUIEKTYIOIINUX
JUTS IPOM3BOJICTBA U3EHM U3 ITOJIMMEPHBIX KOMIIO3UTOB, BKIIIOUas METOIbI HEPa3pyIIAOIIET0 KOHTPOJIS.
[1K2.4. [IpoBoauTh aHaIN3 U OLEHKY PE3yIbTaTOB UCIBITAHUI COrNIaCHO TPeOOBAHUSM.
[1K3.1. IToaroraBauBath K paboTe TEXHOJIOIMUECKOE 000pY 0BaHHE, HHCTPYMEHTHI U TEXHOJIOTHYECKYIO
OCHACTKY JUJIs POU3BOCTBA U3JIEIUIN U3 MTOJIMMEPHBIX KOMIIO3UTOB.
I1K3.2. KonrtpoaupoBate u obecrieuuBaTh OecriepeboiiHyio paboTy 00OpyIOBaHHUS, TEXHOJOTHUECKUX
JIMHUM.
[1K4.1. KonTponupoBaTh pacxo/ ChIpbsi, MATEPHAIIOB, SHEPTOPECYPCOB, KOJIMYECTBA TOTOBOM MPOAYKIIHUH,
OTXOZOB M MapaMeTpbl TEXHOJOTMYECKHX ITPOLIECCOB C HCIIOJIB30BAHMEM IPOrPAMMHO-ANNAPATHBIX
KOMILJIEKCOB.
[1K4.2. [Tony4ats roToBbIe U3eNUS (TTIOITYIPOLYKTHI) C ONPEeIEHHBIMH XapaKTePUCTUKAMHU PA3TUYHBIMU
METOJAMH.
[1K5.1. TlmannpoBath 1 OpraHU30BBIBATH PA0OTY MOAPA3ICTICHHUS.
[1K5.2. BommonHsate  TpeOoBaHHMsS — CTaHIAPTOB  OpPraHU3allMM,  OTPACIEBBIX, HAIMOHAJIBHBIX,
MEXIYHAPOJHBIX CTAaHAAPTOB.
[1KS5.3. AHanu3upoBaTh 1 y4acTBOBAThH B 00€CIICUEHUH U OLIEHKE IKOHOMHUYECKON 3 (PEeKTUBHOCTH pabOTHI
NOJpa3CIICHUs U OPTaHU3ALNH.
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4. TEMATUYECKHUM IIJIAH U CTPYKTYPA OBIIIEOBPA3OBATEJLHON

TACIATLITAHBI

4.1. O0beM 0011e00pa30BaTeIbHON M CUMIIJIMHBI M BUABI Y4e0HOI padoThl

Bun yueOHo# padboThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl Y4eOHOM 1M CHHIIIMHbI 180
1. OcHOBHOE coep:KaHue 104
BT. Y..
Teopernueckoe oOydeHHEe 62
MPAKTHYECKHUE 3aHATHSI/JTa00paTOPHBIE PAOOTHI 32
KontposbHbie paboThI 10
2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE CO/IEPsKAHUE 60
BT. Y..
Teopernueckoe oOydueHHE 28
MPAKTUYECKHE 3aHATHI/1ab0paTopHbIE pabOTHI 32
16

HpOMe)KyTO‘lHaﬂ arrecranud 3avderT
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4.2. TemaTnyeckuii IJIaH U cofiep:KaHue 001e00pa3oBaTeIbHON TUCHUILVINHBI Gpu3nKa

HaunMeHnoBaHue pa3jeiioB U Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U MPogecCHOHATBHO O0bem Koapbl 00mmx u
TeM OpPHMEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTHYECKHE 3AHATHUS, TPUKJIATHON 4acoB |MPpo(hecCHOHATBLHBIX
MOAYJIb (IIPH HAJTUYMH) KOMIIeTeHI M,
o0pa3oBaTeIbHbIX
pe3yabTaToB,
¢popmupoBanmnio
KOTOPBIX
crnocoodcTByer
3JIEMEHT
NpPOrpamMMbl
1 2 3 4
OcHoBHoOE coepxaHue
Pa3nes 1. HayuHblil MeTO NO3HAHUSI IPUPOJBI 2
Tewma 1.1 Benenue. Conep:xxaHue yueOHOIro MaTepuaJia 2 UIP1.1, JIP2.2, JIP3.3,
®dusKka U METOAbI HAYYHOTO ®dusnka — (yHIaMEeHTalIbHAs Hayka o mpupoje. HayuHblii MeTOo MO3HaHUS U JIP4.1, JIP5.2, JIP7.1,
MO3HAHUA METO/Ibl UCCIIETOBAHMS (HU3UIECKUX SIBJICHUI. MP2, MP12, MPI19,
OKcIlepUMEHT W Teopusl B Tpoliecce Mo3HaHMs Npupoabl. HaOmionenue u MP25, MP32, MP46,
HKCTIEPUMEHT B (PU3HUKeE. MP1, TIIP3, TIPS,
CnocoObl  u3MepeHusi (U3MUECKUX BEIWYHH (aHAJIOroBble U IU(DPOBBIC I1P12, ITP19, IIP25,
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI). [1P27, OKO01, OKO0z2,
[TorpemnocTn  u3MepeHuil  ¢usnyeckux  BenuuuH  (abconoTHas | OKO03, I1K1.1, I1IK1.2
OTHOCHUTENbHas). MogenupoBanue (QU3NYECKUX SBIEHUH U TPOIIECCOB
(MaTepualibHas TOUKa,
a0COJIIOTHO TBEPIIOE TEJI0, UCATbHAS JKUIKOCTh, MICABHBIN Ta3, TOYCUHBIN 3apsn).
I'unores3a. dusnyeckuil 3aK0H, IPaHULIBI €TI0 IPUMEHUMOCTH. PU3HUYeCcKast TEOPUSL.
Ponp u mecto ¢u3uku B (HOpMHpOBaHMM COBPEMEHHOW HAyYHOM KapTUHBI
MUPa,B IPAKTUYECKON NESATENbHOCTH JIFOJICH.
Pasznen 2. Mexanuka 18
Tema 2.1 Kunematuka ‘Conepma}me y4eOHOro MaTepuaJa 4
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Mexannyeckoe JABMkeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTO JIBHXKEHUS.
Cucremaorcuéra.

[Ipsimast u oOpaTHast 3a1a4u MEXaAHUKHU.

Pannyc-BekTOop MaTepualibHOW TOYKH, €ro NPOEKIUHM Ha OCH CHUCTEMBI

KoopauHar. Tpaekropus.

[lepememienue, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) H
YCKOpEHUE MaTepUaibHOM TOUKHM, HMX IPOEKIMH Ha OCH CHCTEMbl KOOpJUHAT.
Co)keHue epeMEeICHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHHE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS M IIyTH MaTE€pUaJbHOW TOYKU OT BPEMEHHU U UX
rpaduKy.

CBobogHOe maseHue. YCKOpeHHe CBOOOAHOrO mMajeHus. J[BmkeHue Tena,
OpOILIEHHOTO IMOJA YIJIOM K TOpPU30HTY. 3aBHCUMOCTb KOOPJAMHAT, CKOPOCTH H
YCKOpEHUsIMaTEepUaTbHOM TOUYKH OT BPEMEHU U UX Ipaduku.

KpuBonuneiinoe aBrkeHue. J|BUKEHNE MATEPUAIBHOM TOYKH 10 OKPYKHOCTH.
VYrinoBas u  JauHeWHas  ckopocTh. Ilepuog w  dactora  oOpaieHus.
[lenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TaHI€HIMAJIBHOE) U TIOJHOE
YCKOpPEHHUE MaTepUaIbHON TOUYKH.

TexHudeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI:  CHUAOMETP,
JBIKEHUE CHApSIZIOB, LIETIHBIE, IIECTEPEHYATHIE U PEMEHHBIE NEPENAUn, CKOPOCTHBIE
JTUQTHL.

Pemenue 3a1au ¢ npodeccHoHaNbHON HAaPaBIEHHOCTHIO.

JIP1.1, JIP1.3, JIP1.4,
JIP2.1, JIP3.1, JIP3.2,
JIP4.1, JIP5.2, JIP6.1,
IP6.2, JIP7.2, MP4,
MP9, MP21, MP30,
MP34, MP40, IIP2,
P8, IIP14, IIP20,
OKO01, OKO03, OKO04,
MK1.3, TIK2.1, TIK3.1

JlaGopaTopHble 3aHATHSA:

JlaGopaToproe 3anstue Nel. M3aMepenue yckopeHus: CBOOOIHOTO TaICHUSI.

Tewma 2.2 JIlunamuka

Conep:kaHue y4eGHOT0 MaTepHuaja

UIP1.2, JIP1.4, JIP1.5,

[IepBeiit 3axkoH HeroTrona. HMuepuumanbable cuctemsl orcuéra. [IpuHnmn
oTHOocuTeNnbHOCTH ['ammiies. HenmHepuuanbHble cucTeMbl OTcuéTa (ONpEAEIeHUE,
IIPUMEPBHI).

Macca Tena. Cuna. [Ipunmun cynepnosunuu cui. Bropoii 3akon HeroToHa miist
MaTepUaIbHOM TOUKU. TpeTuii 3aKkoH HproTOHA 111 MaTepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHMS. DKBUBAJICHTHOCTh I'PAaBUTALIMOHHON ¥ UHEPTHOM
MacChl.

Cuna TsxKecTH. 3aBUCUMOCTb YCKOPEHHsI CBOOOJHOTO MaJeHHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI U OT Teorpagpuueckoi MHpOTHL. JBHKeHHEe HEOEeCHBIX

TeJ U UX cnyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMudeckasi CKOpOCTb.

JIP2.1, JIP3.1, JIP3.2,
7IP3.3, JIP4.1, JIP5.1,
JIP6.1, JIP7.2, MPI,
MP11, MP20, MP26,
MP36, MP44, IIP4,
P8, TIP14, TIP20,
OKO01, OKO03, OKO04,
IK2.2, TTK3.1, TTK3.2
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Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, 1BIXyIierocs ¢ yCKOpeHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJBKEHUS U CHJIa TPEHHUS IOKOS.
Koaddurment tpenns. Cuna conpoTHBICHUS IPH IBUKEHUH TeJIa B )KHUIKOCTH WK T'a3e,
e€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIILHOTO JIBUYKEHUSI.

Hasnenue. ['mapocratuyeckoe nasinenue. Cuia Apxumena.

Texnuueckne yCTpOHCTBA U TEXHOJOTMYECKHE TMPOLECCHI: TMOIIMIUITHUKH,
ABMIKCHUCHUCKYCCTBCHHBIX CITYTHHUKOB.

Pemenue 3a1a4 ¢ npodeccnoHabHOM HAIPaBICHHOCTHIO.

JlabopaTopHble 3aHATHSA:

JlaGopaTopHoe 3ansarue Ne2. M3yueHue ABUIKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MEePEeKMHYTON yepes IErkui OII0K.

Tewma 2.3 Cratuka TBEpIOTO
Tena

Coaep:xaHue yueOHOro MaTepHuaJia

AOGcomoTHO TBEpHoe Teno. lloctynmaTenbHOoe W BpamaTelibHOE JABUKEHUE
TBEpAOroTena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpaieHus. [lneuo cunbl. Cnoxenue
CHUJI, IPUJIOKEHHBIX K TBEPAOMY Teny. LleHTp Tsxectu Tena.

VYcnoBus paBHOBECHS TBEPIOTO Tea.

YcroitunBoe, HeyCTOMUMBOE, 0€3pa3IMYHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECChl: KPOHIITEWH,
CTPOUTEIIBHBIN KpaH, PeIIETYaThle KOHCTPYKIIHH.

JIP1.1, JIP1.2, JIP1.4,
JIP2.1, JIP3.1, JIP3.2,
JIP3.3, JIP4.1, JIP5.1,
J1P6.3, JIP7.1, JIP7.2,
MP3, MP13, MP23,
MP28, MP37, MP48,
Mp3, TIPS, IIP14,
P20, OKOl1, OKO3,
OKO04, TIK2.2, TIK3.2

Tema 2.4. 3aKoHEBI
COXPAHCHHS B MEXaHHUKE

Coaep:xanue yueOHOIro MaTepHuaJia

NmMnynsc MarepuanbHOM TOYKH, CUCTEMBI MaTepHalbHBIX ToueK. LleHTp macc
CHCTEMBbI MaTEpPUAIbHBIX TOUEK. Teopema o IBHKEHUH LIEHTpa Macc.

NmMmnynec cunbl UM HU3MEHEHUE

UMITyJIbCa TeJla.3aKOH COXpaHEHUs

HMITYJIbCa.

PeaxTnBHOE IBHIKEHME.

MomeHT umnyiibca MaTepualbHOM Toukd. [IpencraBieHne o coxpaHEHUU
MOMEHTAUMITYJIbCA B [IEHTPATbHBIX MOJISIX.

PaGora cunmbl Ha MajoM W Ha KOHEYHOM TMepeMenieHuu. [ 'paduyeckoe
Mpe/ICTaBICHHE PaObOTHI CHIIBL.

MOoONIHOCTE CUJIBL.

Kunernueckass »Heprusi maTepuanbHOW TOUYKH. TeopemMa 00 W3MEHEHHH
KMHETUYECKOW SHEPIUU MaTEPUAIBHON TOYKH.

[loTeHnuuanpHble W HENOTEHUMAbHBbIE CHIbL. [loTeHIManbHash HSHEPrusi.

[ToTennmanpHass »Heprus ynpyro nedopmMupoBaHHOW mnpyxuHbl. [loTeHIumanpHas

JIP1.1, JIP1.2, JIP1.5,
JIP2.1, JIP2.2, JIP3.2,
JIP3.3, JIP4.1, JIP5.1,
JIP5.2, JIP6.3, JIP7.1,
MP6, MP10, MP22,
MP31, MP39, MP50,
P4, TIPS, TIP14,
[1P20, OKO1, OKO3,
OKO04, TIK2.3, TIK3.2
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SHEPTruA TCJIa B OAHOPOJHOM I'paBUTAIITUOHHOM II0JIC. HOTGHLII/IaJIBHaSI OHCpPIui TCJia B
IPaBUTALIMOHHOM II0JIE OJHOPOJHOrO Imapa (BHYTpM U BHe Mmapa). Bropas
KOCMHYECKAsICKOPOCTh. TpeThs KOCMUYECKasi CKOPOCTb.

CBs13p pabOTHl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKON 3HEepPrUu
CUCTEMBI TeJl. 3aKOH COXPaHEHMsI MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

VYpaBHenue bepHyiun [ MACanbHOW JKUJIKOCTH KaK CIEACTBHE 3aKOHA
COXpaHEHUs MEXaHUYECKOU SHEPIUH.

TexHudueckne yCTpOﬁCTBa N TCXHOJIOTMYCCKHUEC ITPOLECChI: IABWIKCHUC PAKCT,
BOJOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE HA KOHbKaX.

Pemenue 3a1a4 ¢ npodeccrnoHalibHOM HANIPaBIEHHOCTBIO.

Pa3znen 3. MoJiekyasipHas

¢u3uKa u TEepMOTUHAMHUKA
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Tema 3.1 OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

Conep:xanue yueOHOIro MaTepuaJa

OcHOBHbIE TOJOXKEHUS MoOJIeKyJsipHO-KuHeTndeckoil Teopun (MKT), wux
onbITHOE oO0ocHOBaHue. [nddy3us. bpoyHoBcKoe nBIKeHUE. XapaKTep ABHKCHHUS U
B3aMMOJCHUCTBUS YaCTUILL BellecTBa. Moaenu cTpoeHus ra3os, )KUIKOCTEN U TBEPABIX
Tenu 0OBsSCHEHHE CBOICTB BELIECTBAa HAa OCHOBE 3THX Mojenell. Macca u pa3mepsl
monekyi(aromoB). KonnyectBo Bemecta. IloctosHHas ABoraapo.

TenoBoe paBHoBecue. Temmeparypa u cmocoObl e€ usMmepenus. Illkama
temneparyp Lleascus.

Monens neanbHOro ra3a B MOJIEKYJIIpHO-KMHETUYECKOM TEOPHH: YaCTUIIbI T'a3a
JBUKYTCS XaOTUYECKH U HE B3aUMOAECUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kuamnelipona. AobcontoTHas
temneparypa (mkana temneparyp Kenbsuna). 3akon [lanbroHa. M3omporuecchiB
U7ieaJIbHOM ra3e C IOCTOSIHHBIM KOJIMUecTBOM BelecTBa. [ paduueckoe npeacrapneHne
M30IPOLIECCOB. N30TEpMa, U30X0pa, H300apa.

CBs13b MEXy JaBICHUEM U CPETHEW KNHETHUECKON SHEPTUEH IMOCTyNaTeIbHOTO
TEIJIOBOTO  JIBMJKEHUS MOJIGKYJI HJeallbHOro ra3a (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO- KHHETUYECKOM TE€OpUH UEaIbHOTO rasa).

CBs3b aOCONIOTHON TeMIepaTrypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeaHen
KMHETUYECKOW SHEPTUel MOCTYMaTeIbHOI0 TEIIOBOTO JBUKEHHS €€ YaCTHLL.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: TEPMOMETD,
6apoMeTp, MOTy4eHUEe HAHOMATEPUAIOB.

Pemenue 3a1a4 ¢ npodeccHOoHANBHON HAPaBICHHOCTHIO.

JIP1.2, JIP1.3, JIPL.S,
JIP2.1, JIP2.2, JIP3.2,
UIP4.1, JIP5.1, JIP6.1,
UIP6.3, JIP7.1, JIP7.2,
MP5, MP14, MP24,
MP29, MP35, MP45,
[1P1, I1PS, I1P8, I1P14,
[1P20, OKO1, OKO02,
0OKO03, OKO07, IIK2.3,
11K4.1
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JlabopaTopHble 3aHATHS:

JlaGopaTopnoe 3austue Ne3. VcciemoBaHue mpoliecca YCTaHOBJICHUS TEIJIOBOTO
paBHOBECHSI IIPH TEILLIOOOMEHEMEXKIY ropsyeii 1 X0JIOAHON BOIOI.

JlaGopaTopHoe 3anstre No4. M3yuenne n30TepMHUECKOro mporecca.

Tema 3.2 TepmonuHammuKa.
TeruoBble MalIMHEL

Coaep:xaHue y4eOHOIro MaTepHuaJia

Tepmomunamuueckass (T[]) cucrema. 3amaHWe BHEIIHUX YCIOBUH IS
TEPMOJMHAMUYECKON cUCTeMbl. BHelIHMe U BHyTpeHHUe mapaMerpsl. llapamerpsl
TEPMOJUHAMMYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEIUYMH, ONMCBHIBAIOIIUX €€
COCTOSTHUE Ha MUKPOCKOIIMYECKOM ypPOBHE.

Hynesoe nHauwano  tepMoauHamMuku. (CaMONpoOM3BOJbHAs  pelaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mozenb uzeanbHOro raza B TEpMOJINHAMUKE — CHCTEMA YPAaBHEHUI: ypaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaXEHUE JUIsI BHYTPEHHEW DHEpPruu. Y CIOBUSA
IIPUMEHUMOCTH 3TOM MOZEIIN: HU3Kasl KOHLICHTPALUs YaCTHLL, BBICOKHUE TEMIIEPATYPHI.
Bripaxenue 11 BHyTpEeHHEH SHEPTUH OJHOATOMHOI'O UACAIBHOTO ra3a.

KBa3ucraTnueckue 1 HECTaTUYECKHE IIPOLIECCHI.

OneMeHTapHas pabora B TepMoanHAMHKE. Beraucienue paboTel mo rpaduky
npoiiecca Ha PV-auarpamme.

Temnonepenaya  kak  cnoco®d  M3MEHEHHS ~ BHYTPEHHEH  DHEpruu
TEPMOJIMHAMMYECKOH cucTeMbl  0e3  coBepuieHus  paboTsl.  KoHBekims,
TEIIONPOBOAHOCTh, U3JIy4YEHHUE.

KomnuectBo Temnorsl.  Temnmo€éMkocTs Tena. YaenbHass W MOJISIpHas
TEIJIOEMKOCTH BellecTBa. YpaBHeHHe Maliepa. VYienbHas TeIuioTa CropaHus
ToruBa. PacuéTkonnuecTBa TemaoThl pu Terionepenave. [lonstue o6 annabatHom
poruecce.

IlepBslii 3aK0H TepMOaAMHAMUKU. BHyTpeHHs1s sHeprus. KoandecTBo TEMIoTe 1
paboTa KaK Mepbl U3MEHEHHsI BHYTPEHHEN SHEPTUH TEPMOIMHAMUYECKON CUCTEMBI.

Bropoii 3aKk0H TepMOIMHAMUKH 711 PABHOBECHBIX NPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOJMHAMUYECKOM CHCTEMbI MPOXOAMUT €IUHCTBEHHAs
annabara. AOCOIIOTHAs TeMIeparypa.

BTopoii 3ak0H TEpPMOJNHAMHUKY /11 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTy OT Oosee XOJIOIHOro Tena K Oojiee HarpeToMy 0e3 KOMIEHCAuU
(Knaysuyc). HeoOpatumocTs IpUpOIHBIX IPOIECCOB.

[Ipunuune! aevictBus termnoBeix MamuH. KITJ[.MakcumansHoe 3nauenue KIIJ.

[uxn KapHo.

OKOJOTHYECKHE aCHEKThl HCIIOJb30BAaHUS TEIUIOBBIX IIBI/IFaTCJIefI. Temnosoe

6 JIP1.1, JIP1.3, JIP1.5,
JIP2.1, JIP2.2, JIP3.2,
JIP3.3, JIP4.1, JIP5.2,
IP6.2, JIP7.1, MP7,
MP15, MP27, MP33,
MP42, MP49, IIPS,
P8, TIP14, TIP20,
OKO01, OK02, OKO3,
OKO07, TIK2.4, TIK4.1
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3arpsA3HEHUE OKPYXKAIOIIEH CPENbI.

TexHuueckue ycTpoHCTBA M TEXHOJIOTMYECKHE IPOLECCH: XOJOIWIbHUK,
KOHJWIIMOHEP, IM3ENbHBIH W KapOIOpaTOpHBIM JBUTATENW, NapoBas TypOUHA,
IOJyYeHHE CBEPXHMU3KUX TEMIIepaTyp, YTWIM3aLUs «TEIUIOBBIX» OTXOJOB C
UCTIOJIb30BaHUEM TEIUIOBOIO HAcOCa, yTWIM3alUs OMOOPraHMYECKOTo TOIUIMBA IS
BbIPAOOTKH «TEIJIOBOI» U 3JIEKTPOIHEPTUH.

Pemienue 3a1a4 ¢ mpodeccHOHANBHON HAPABICHHOCTHIO.

Tema 3.3 ArperatHbie CoaeprxaHue y4ueOHOro MaTepuaJia 6 UIP1.1, JIP1.4, JIP1.5,
COCTOSIHUSI BEIIECTBA. [TapooGpasoBanue ¥ KoHAeHcanus. Mcnapenue u kunenue. Y aelbHas TemioTa JIpP2.2, JIP3.1, JIP3.3,
Daz3oBbIe MEPEX0/Ibl napooOpa3zoBaHusl. J1P4.1, JIP5.2, JIP6.1,
HaceliiienHble 1 HeHachlleHHbIE Taphl. KauecTBeHHAs 3aBUCUMOCTb IIJIOTHOCTH JIP6.2, JIP6.3, JIPT.1,
U JIaBJICHUS HACBHIIIEHHOTO Mapa OT TeMIepaTypbl, X HE3aBHUCHUMOCTh OT 00BEMa mg% ﬁg; ﬁgg
HACBILIEHHOI'O IIapa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B )KUJKOCTH. [P ’ I1P8 ’ P1 4'
BrnaxHocTh Bo3ayxa. AGCONIOTHASI U OTHOCUTETbHAS BIIAXKHOCTb. szb, OK0’1, OK02:
Teépnoe Teno. Kpucrammuueckue u amopdHble Teaa. AHM30TPONHUS CBOUCTB OKO03, OKO07, TIK2.4,
KpuctauioB. [lnaBneHue W KpucTaM3auus. YJenbHas TEIUIOTa IUIABJICHHUS. 11K4.2
CyOnumarius.
Hedopmaruu tBEpaoro tena. Pactsxenne u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.
TennoBoe pacmupeHue XUAKOCTEH M TBEPABIX Tel, 00bEMHOE M JIMHEIHOe
pacimupeHre. AHFapMOHU3M TEIUIOBBIX KOJI€OAHWM 4acTHUIl BEIECTBA KaK MPUYMHA
TEIIOBOT'O PAaCIIMPEHUs Tel (Ha KAaYeCTBEHHOM YPOBHE).
[IpeoOpazoBanne sHepruu B (Pa30oBBIX TMepexojax. YpaBHEHHUE TEIIOBOTO
Oananca.
[ToBepxHocTHOe HaTshkeHue. KoaduumeHT noBEepXHOCTHOTO HATSKEHUS.
Kanumnspuele sBneHud. /laBiaeHue moj MCKPUBIEHHON MOBEPXHOCTHIO KHMJIKOCTH.
®opmyina Jlammaca.
TexHu4yeckue ycTpolcTBa M TEXHOJIOTMUECKHUE IPOLECCHI: KUIAKUE
KPHUCTAJIJIbI,COBPEMEHHBIE MAaTEPUAJIBI.
Pemienue 3a1a4 ¢ npodeccHoHANbHOM HAPaBICHHOCTHIO.
JladopaTopuble 3ausitusi: [labopatopuoe 3anarue NeS. M3meperune abCOMIOTHON BIQKHOCTH BO3JyXa U OIEHKA 2
Macchl IapOB B IOMEIIEHUH.
KonTpoabHasi padora Nel. | «MonexyssipHasi pU3UKa U TEPMOIMHAMHUKA 2
Pa3nen 4. DieKTpoAMHAMHUKA 64
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Tema 4.1 DOnexrpuueckoeConep:kanue y4eOHOro Mmarepuajia

I10JIE

DJekTpu3anusa Tell U €€ MNpOosBICHUA. OJEKTpuuecKui 3apsa. JlBa Buma
UIEKTpUYECKUX  3apsaaoB. [IpoBOAHMKH, JAMPNEKTPUKM U IMOJYIPOBOJHHUKH.
DJIEMEHTapHBIN 3JIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3aps/ia.

B3aumoneiictBue 3apsanoB. TodeuHble 3apsabl. 3aKOH

Kynona. Onekrpuyeckoe mnone. Ero neiictBue Ha

ANEKTPUYECKUE 3apsIbl.

Hamnpspkéanocts  anekTpudeckoro  moissa.  IIpoOueiii  3apsn.  Jluaum
HANPsDKEHHOCTHU AJEKTpUdecKoro moiisg. OJHOPOIHOE ANEKTPUUYECKOE ITOJIE.

[loTeHUManbHOCTh ANEKTPOCTATUYECKOIO MOJsA. Pa3HOCTh NOTEHLMAIOB U
HanpspkeHue. [loTeHuuanbHas »SHeprus 3apsja B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuman anekTpocTatnyeckoro mnojs. CBA3b HANPSKEHHOCTH MOJISI U Pa3HOCTH
NOTEHLMAJIOB JJIs  3JEKTPOCTATUYECKOro Mmojis (Kak OJHOPOAHOIO, Tak U
HEOJTHOPOJIHOTO).

[IpuHIMI Cynepno3UINH JIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsma. I[lone paBHOMepHO 3apstkeHHON cdepnl. [lome
PaBHOMEpPHO 3apsDKEHHOro 1o o0béMy 1miapa. llone paBHOMEpHO 3apsKEHHOMN
OeckoHeuHOW TuIocKocTH. KapTuHbI NUHMA HanpsHKEHHOCTH JTUX TMOJIEH H
HKBUIIOTEHIIMAJILHBIX TOBEPXHOCTEH.

IIpoBOAHMKY B 2JIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHS 3aps/I0B.

JIMBNIEeKTPUKY B 3JIEKTPOCTATUUECKOM ToJe. J{uanekTpruyeckas IpOHUIIaeMOCTh
BELIECTBA.

Kongencarop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOPA.

[TapamensHOE coennHeHne KOHAEHCaTOpoB. [locnenoBarenbHOe coeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO0 KOHEHCATopa.

JIBM>KEHHE 3apsOKEHHOM YacTUIBl B OJHOPOIAHOM JJIEKTPUYECKOM IIOJIE.
TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: AIEKTPOCKOI, JIEKTPOMETD,
DIIEKTPOCTATUYECKAs  3alllUTa, 3a3eMJICHHE  JJIEKTPONpPUOOpPOB, KOHAEHCATOPHI,
reHepatop Ban ne I'paada.

Pemienue 3a1a4 ¢ npodeccuoHanbHON HaPaBICHHOCTHIO.

JlaGopaTopHble 3aHATHSA:

JlaGopaTopHoe 3anste Ne6. M3yueHune mNpoTeKaHWs TOKa B IIEMHU, COJAEpIKAIICH
KOHJIEHCATOP.

JlaboparopHoe 3ansitue Ne7. VccnemoBanue pa3psijia KOHACHCATOpA Yepe3 PE3UCTOP.

JIP1.1, JIP2.1,
UIP3.3, JIP4.1,
UIP5.2, JIP6.2,
UIP7.2, MPS,
MP18, MP25,
MP43, IIP6,
[1P14, IIP20,
OK02, OKaO03,
I1K3.1, ITIK4.2

JIP2.2,
JIP5.1,
JIP6.3,
MP16,
MP38,

I1P8,
OKO1,
OKO04,
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Tema 4.2 TTocTOSIHHBIN
JNEKTPUYCCKUI TOK

HpaKTI/IKO-OpHeHTI/IPOBaHHOt’, CoACpPKaHUEC

Cuuia Toka. IlocTosiHHBIN TOK.

VYcnoBuss CyIECTBOBAaHMS IIOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA. MCTOYHHKH
toka. Hanpsbxenue U u OJIC &.

3axon OMa /J1s1 yyacTKa LIETH.

DIEeKTpUYECKOE COMPOTUBIIEHNE. 3aBUCUMOCTh COIPOTUBIIEHUS OJHOPOJIHOIO
IIPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJHM IIONEPEYHOIO CEYECHMs. Y IeIbHOE
CONPOTHUBIICHUE BEILIECTBA.

ITocnenoBarensHOE, NapauIeIbHOE, CMELIAHHOE COCIUHEHHE IPOBOJHHUKOB.
Pacuérpa3BeTBi€HHBIX ekTpuueckux 1enei. [Tpasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon Jxoyns—JIenmna.

MOMHOCT 3JEKTPUYECKOrO TOKa. TeraoBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucrope.

O/IC n BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKoH OMa Uil OJTHOM
(3aMKHYTOM) dJeKTpuyYecKorM 1enu. MomHoCcTh ucToYHuKa ToKa. KopoTkoe
3aMbIKaHHE.

KonzeHcarop B ienu oCTOSIHHOTO TOKA.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHL:  aMIIEPMETD,
BOJITMETP,PEOCTAT, CYUETUUK DIIEKTPUUECKON IHEPTHH.

Pemenne 3a1a4 ¢ npodeccnoHanbHOM HANPaBICHHOCTBIO.

10

JIP1.3, JIP1.5, JIP2.1,
JIP3.1, JIP3.3, JIP4.1,
UIP5.1, JIP5.2, JIP6.2,
UIP6.3, JIP7.1, JIP7.2,
MP3, MP17, MPI19,
MP30, MP32, MP46,
[1p6, IIPS, IIP14,
[1P20, OKO1, OKO02,
OKO03, OKO04, IIK3.2,
11K4.2

JlaGopaTopHble 3aHATHSA:

JlaGopatopHoe 3ansaTue Ne8. VMccaenoBanne CMEIAHHOTO COSIMHEHHSI PE3UCTOPOB.

Jlaboparoproe 3anstre Ne9. VcciemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSIKCHHUS]
TSI TAaMIThl HAKQJIMBAHMSL.

JlaGopaTtopuoe 3ausitue Nel(. Wsmepenune DJIC U BHYTPEHHETO COMPOTHUBIICHUS
MCTOYHUKA TOKA.

Tema 4.3 Toku B pa3mmyHBIX
cpenax

[IpaKkTHKO-OpHEHTHPOBAHHOE COJAePKAHUE

OnexkTpuueckas  MPOBOJUMOCTb  PA3IMYHBIX  BEUIECTB.  JJIEKTPOHHAs
MIPOBOAMMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCTb COMNPOTHBIICHHUS METaNIOB OT
Temneparypbl. CBEpXIPOBOAMMOCTb. ODJEKTPUYECKMM TOK B BakyyMme. CBolicTBa
3EeKTPOHHBIX My4koB. [TomynpoBonuuku. CoOCTBEHHAs U MpUMECHasi IPOBOIUMOCTD
MOJIyTIPOBOIHUKOB.
CaoiicTBa p—N-nepexoja. [loaynpoBoJHIKOBBIE TPUOOPHI.

ONEeKTPUUECKUH TOK B DJIEKTPOJUTAaX. DJIEKTPOIMTUUYECKAS IUCCOLMALMS.
OnekTponn3. 3akoHbl Dapanes s AIEKTPoIu3a.

OnekTpuyeckuii TOK B Trazax. (CamMoOCTOATENbHBIM M HECAMOCTOSITEIbHBIM]

10

7IP1.2, JIP1.5, JIP2.1,
JIP2.2, JIP3.1, JIP4.1,
JIP5.1, JIP6.3, JIP7.1,
MP4, MP7, MPI14,
MP16, MP20, MP25,
MP34, MP44, TIP6,
P8, TIP14, TIP20,
OKO01, OK02, OKO3,
0K04, TTK3.2, TIK5.1
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pasps.
PaznuuHble THITBI CAaMOCTOSATEIBLHOTO pa3psna. Monnus. [Tnazma.
TexHuueckue yCTPOMCTBA M NPAKTUYECKOE MNPUMEHEHHE: Ta30pa3psiiHbIe
JAMIIbI, JJICKTPOHHO-Iy4YeBas TpPyOKa, IOJYINPOBOJIHUKOBBIC MPUOOPHI: JTHO,
TPaH3UCTOP, (HOTOIUO, CBETOINO/, TalbBaHUKA, padUHUPOBAHNE MEJH, BBITUIABKA
AITIOMUHHS, SJIEKTPOHHAS MUKPOCKOITHS.
Pemenwne 3a1a4 ¢ npodeccrnoHaIbHON HANPABICHHOCTBIO.
JladopaTopubie 3ausitusi: JlaboparopHoe 3austue Nel 1. CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTHOIA. 2
Tema 4.4 MaruutHoe nonie [IpakKTHKO-OpHMEHTHPOBAHHOE CO/IeP:KAHME 10 UIP1.2, JIP2.2, JIP3.1,
B3aumo/ieiicTBUE IIOCTOSHHBIX MATHUTOB M IIPOBOJAHMKOB ¢ TOKOM. MaruutHoe JIP4.1JIP5.2,  JIP6.1,
nonie. Bektop MarHuTHON MHAYKIUMH. [IpUHIUI Cyneprno3uiiuu MarHUTHBIX MOJIEH. JIP6.2, JIP7.1, JIP7.2,
JIMHMM MarHUTHOW UHIYKIWH. MP1,  MP13,  MP22,
MarautHoe moje MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHHUKA, KATYIIKH U %f 62 8, II\T/II}:S 6, 1\1/1[5‘11411
KpPYTrOBOT'O BUTKQ). OH{:IT Opcrena. HP2E), OKO’1, OKOZ:
Cuna Amriepa, €€ HarpaBJIeHHE U MOIYJIb. OKO03, OK04, TIKA4.1,
Cuna JlopeHma, €€ HampaBlieHHE€ W MOJIYJb. JIBIDKEHHE 3apsKeHHOU MK5.1
YacTHUIIbI B OAHOPOJHOM MarHUTHOM mone. Pabota cumnsl JlopeHia.
MarnuTHoe noJje B Bemectse. DeppoMarHeTuky, mapa- U 1uaMarHeTUKH.
TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHME MPOLECCHl: IMPUMEHEHHE
MOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOJABUTATEIb
SAxo6u, yCKOPUTENH FIEeMEHTAPHBIX YaCTHII.
Pemenue 3a1a4 ¢ npodeccrnoHalbHOM HANIPaBIEHHOCTBIO.
Jla6opaTopusle 3ausitusi: [Jlaboparoproe 3ansatue Nel2. MzydyeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.
Tema 4.5 CopaepxxaHue yueOHOro MmaTepuaJia UIP1.1, JIP1.3, JIP1.4,
DJIEKTPOMATHUTHAS SIBNeHME HIEKTPOMATHUTHON MHAYKIMH. [I0TOK BEKTOpa MarHUTHON MHYKIIHH. JIP2.2, JIP3.2, JIP4.1,
AHAYKIWA OJC wuHnykuuu. 3akoH 3iekTpomarHuTHOM wuHAyKIMu @apages. Buxpepoe JIPS.2, JIP6.3, JIP7.1,
anektpudeckoe noie. Toku dyko. D/IC MHIAYKIMM B NMPOBOJHMKE, JBHKYIIEMCS B JAP7.2,  MP6, MPI2,
MP20, MP25, MP34,
OJIHOPOJIHOM MarHuTHOM noJje.lIpasuno Jlenna. MP47.  IIP6, TIPS,
NunyktuBHOCTH. KaTy1ka WHIyKTHBHOCTH B IIE€MTH MTOCTOSTHHOTO TOKA. SIBIeHME P14, TIP20, OKOL
camouHAykuu. JJ1C caMOUHIYKIIHH. OK02, OK03, OKO4,
DHeprusi MAarHUTHOTO TIOJISI KaTyIIKH T1K4.1, TTK5.1
C TOKOM.DJIEKTPOMAarHuTHOE TOJIE.
TexHudeckue ycTpocTBa U TEXHOJOTHUECKHE MPOIECCHI: MHTYKIIMOHHAS T1E€Yb,
COJICHOU]I, 3alIUTa OT AIEKTPU3ALUHU TEJ MPU JBUKEHUU B MATHUTHOM TMOJIe 3eMJIN.
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Pemienue 3a1a4 ¢ mpodecCHOHATBHON HAPABICHHOCTHIO.

JladopaTopubie 3ausitusi: Jlaboparopuoe 3anstue Nel3. Uccnenoanue 3apucumocts 3 J]C HHIAYKIIUU OT CKOPOCTH 2
M3MEHEHUSI MArHUTHOTrO noToka. [Ipasuiio Jlenua.
KonrtpoabHas pabora Ne2. |« DIeKTpOAMHAMHKAY. 2
Pa3znea 5. Kosie0anus u BOJIHBI 26
Tema 5.1 MexannueckueConep:kanue y4eOHOro Mmarepuajia 4 UIP1.2, JIP1.4, JIP2.1,
KoJIeOaHus KoneobarensHas cucrema. CBoOOIHBIE KOJIEOAHUS. JIP2.2, JIP3.1, JIP3.2,
lapmonuueckue konebanusi. KuHemarnueckoe W JMHAMHYECKOE OIHCAHUE. JIP5.1, JIP6.1, JIP7.1,
DHepreTuyeckoe OmucaHue (3aKOH COXpaHEHHS MeXaHW4ecKoW sHepruu). BwiBojg MP2,  MP9, MP21,
JUHAMHYECKOI0 OINUCAHUS FapMOHUYECKUX KOJIEOaHMM W3 MX 3HEPreTUYECKOro U glgg % 1_1}/{)}1305’ 1\1_/5;41‘:
KMHEMaTUYEeCKOTO OMTHCAHMUS. } § § HP26, OKOi, OKO3:
Ammumityna u ¢asza konebanuid. CBSI3p aMIUTUTYABI KOJ€OaHWHA MCXOTHOU OKO04, OKO08, IIK4.2,
BEJIMUMHBI C aMIUIUTYAaMU KoJieOaHUul e€ CKOPOCTU U YCKOPEHHUSI. MK5.2
Ilepuon um wyacrora konebGanuii. Ilepuox MmanbIX CBOOOJIHBIX KoJeOaHU
MaTeMaTUYeCKOro MasATHUKA. Ilepuos cBOOOMHBIX KONEOAHWN MPYKUHHOTO
MasiTHUKA.
[Tonatue o 3aryxaromux kosiebaHusx. BeiHyXxaeHHbIe kosebaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsdHue 3aTyXxaHuss Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKONIE0aHUS.
TexHuyeckue ycTpoilcTBa M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl,
Ka4eJv, My3bIKaJlbHble HHCTPYMEHTHI, ceiicMorpad.
Pemenue 3a1a4 ¢ npodeccnoHabHOM HaIPaBIEHHOCTHIO.
Tema 5.2 Copepxxanue y4eOHOro MmarepuaJia 6 UIP1.2, JIP1.3, JIP2.1,
DIIEKTPOMATHUTHEIE KoneGarenbupiii  kKoHTyp. CBOGOIHBIE DJIEKTPOMArHUTHBIE KOJEOAHHS B JIP3.2, JIP4.1, JIPS.2,
KoJIeOaHus uaeanbHoMKonebaTenbHoM KoHType. Dopmyna Tomcona. CBsA3b aMIUIUTYIBI 3apsiia J1P6.2,  JIP7.1, MP4,
KOHJIEHCATOpac aMIUIUTY/I0M CHIIbI TOKA B KOJIeOaTeIbHOM KOHTYPE. MP11,” MP23, MP31,
3aKOH COXpaHEHUs SHEPTHH B HCaTbHOM K0JIeOaTeIbHOM KOHTYpE. %455 7 Hl\}ff 05 0, ngll)g’
3aTyxaromue 3JIEKTPOMAarHUTHBIE KoJe0aHusl. BriHyX1eHHBIE szb, OK0£, OKO3:
AIIEKTPOMAarHUTHbBIE KOJIeOaHMs. OK04, OKO08, TIK4.2,
[Tepemennblii  TOK. MOIIHOCTP MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U [K5.2

JecTByIOIIee 3HAuYeHHE CHJIBI TOKAa W HANpPsDKEHUS IPH  PasMyHoOi  (opme
3aBUCUMOCTH IIEPEMEHHOTOTOKA OT BPEMEHH.
CuHycouJanbHbIl TNepeMEHHBI TOK. Pe3ucrop, KOHAEHCATOp M KaTylIKa

HHAYKTHUBHOCTU B ICIK CHUHYCOUMIAAJIBHOIO HNEPEMEHHOI'O TOKA. Pe3onanc TOKOB.
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Pe3onanc HanpsKEHUN.

Wneanbublit  Tpanchopmarop. IlpousBoacTtBo, mnepenadya M norpebreHue
AIEKTPUYECKON SHEPIUU.

OKOJIOTUYECKHE PHUCKM MPU INPOU3BOACTBE DIIEKTPOIHEPIHHU.
HCIIOJIb30BAHUSA BJICKTPOSHECPIUU B HOBCGHHGBHOﬁ JKU3HHU.

TexHuyeckue ycCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHL: JJICKTPHUUECKUN
3BOHOK,[€HEPATOP MIEPEMEHHOT0 TOKA, JIMHUU 3JIEKTPOIIepeaay.

Pemienue 3a1a4 ¢ npodeccuoHanbHOM HaPaBIEHHOCTBIO.

Kynbrypa

Tema 5.3 MexaHuueckue u

Coaep:xkaHue y4eOHOIro MaTepHuaJia

QJICKTPOMAaruuTHBLIC BOJIHbBI

MexaHuueckue BOJHBI, YCIOBHUS UX pacrnpocTpaHeHus. [lomepeunsle u
IPOAOIbHBIEBOJIHEL. [lepros, ckopocTh pacpocTpaHeHus U JjinHa BoyiHbL. CBOMCTBa
MEXaHUUYECKUXBOJIH: OTpakeHUe, IpeIoMiIeHne, UHTephepeHIus U JUPpaKLus.

3Byk. CkopocTb 3ByKa. ' poMkocTs 3Byka. Beicora Tona. TemOp 3Byka.lllymoBoe
3arps3HEHUE OKPYKAIOLIEH cpeibl.
3JIGKTpOMaFHI/ITHI>IC BOJHBI. Y CIIOBUS H3IYYCHUS SJICKTPOMArHUTHBIX BOJIH.

BsanMHas opueHTarus BeKTopoB E, B, U B anekTpoMarHuTHOH BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MTPEITIOMIICHHUE,
noJsipuzanus, uHTepPepeHns u Audpaxims.

[lkama S1EKTPOMAarHUTHBIX BOJH. [[puMEHEHNE 3IEKTPOMAarHUTHBIX BOJH B
TE€XHUKE U OBITY.

[TpuHIMTIBL paMOCBsI3U W TENEeBUACHUS. Pammornokanus. DJIeKTPOMarHUTHOE
3arpsi3HEHUE OKPY KaIoLIeH cpebl.

TexHuueckue yCTpOHWCTBA W TPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, pajap, paAuoNpuéMHUK, TeleBU30p, aHTeHHa, Tenedon, CBU-neus,
YIIBTPa3BYKOBas TMAarHOCTHKA B TEXHUKE U MEIUIIHE.

Pemienue 3a1a4 ¢ npodeccHoHaNbHOM HAPaBICHHOCTHIO.

JIP1.1, JIP1.2, JIP1.3,
JIP1.4, JIP2.2, JIP3.1,
UIP3.2, JIP7.1, MP2,
MP6, MP12, MP21,
MP27, MP28, MP45,
MP46, TIPS, IIP10,
[1P14, IIP20, OKO1,
OKO03, OKO04, OKO08,
[1K4.2, T1K5.2

Tema 5.4 Onrruka

Conep:kaHue y4eOHOro MaTepuaJjia

[IpssmonuHEiHOE paclpocTpaHEHHE CBEeTa B OJHOpPOAHOW cpexpe. Jlyu

CBeTa.
TodeuHblii HCTOYHHK CBETA.
Otpaxenue cBeTa. 3aKOHbI OTpakeHHUs cBeTa. [locTpoeHue m300paxKeHUiiB

iockoM 3epkane. Ceprudeckue 3epkaia.
[Ipenomienue cBeta. 3aKOHBI TIPEIOMIICHUST CBETa. AOCOIOTHBIA MOKA3aTelhb

MMPCIOMJICHHUA. OTHOCHTEIBHBEIN MOKa3aTelb IIPCIOMIICHUS. ITocTOSHCTBO YacTOTBI

JIP1.1, JIP1.5, JIP2.1,
UIP3.2, JIP3.3, JIP4.1,
JIPS.1, JIP6.3, JIP7.1,
UIP7.2, MP1, MP7,
MP11, MP13, MP22,
MP26, MP27, MP37,
MP46, MP48, I1P12,
[1P14, T1P20, OKO01,
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CBETal COOTHOILLIEHHUE JUIMH BOJIH IIPU MEPEXO0JE€ MOHOXPOMATUYECKOIO CBETA 4epe3
I'PaHULly pa3ziena JByX ONITHYECKUX CPEN.

Xon nyueit B mpusme. Jucnepcust cBeta. CinoxHbIi cocta Oenoro ceeta. L{Ber.

IlonHOEe BHyTpeHHee oTpaxkeHHe. IIpenenbHbI yrosl IMOJHOTO BHYTPEHHEIO
OTPaKEHUS.

CoOuparomue 1 paccenBarolye JuH3bl. ToHkas jnH3a. DOKYCHOE PacCTOsSHUE
U ONTHYECKAas CHJIa TOHKOW JMH3BI. 3aBUCHMOCTb (DOKYCHOTO PACCTOSIHHS TOHKOMN
ceprudecKoil TMH3bI OT €€ FTeOMETPUN U OTHOCUTEIBHOIO MI0KA3aTeIANPEIOMIICHHUS.

@opMyia TOHKOH JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

Xon Jlyda, NpOLIEALIEro JIMH3Y IOJ IPOU3BOJBHBIM YIVIOM K €€ TIJIaBHOU
ontudeckoit ocu. IlocTpoenne n300pakeHnii TOUYKU U OTPE3Ka MPSIMOM B COOMPAIOIITIX
MPACCENBAOINX JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubopsl. Pazpemaromas cnocoOHOCTh. [71a3 kak onmTuveckas
cucrema.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Matepdepennus ceera. KorepeHTHbIE HCTOUHUKU. Y CIOBUS
HaOJI0/IEHUs MAaKCUMYMOB 1 MUHHUMYMOB B MHTEp(EPEHIIMOHHON KapTHHE OT ABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepsl Ki1accuuecKux HHTEP(HEPEHIIUOHHBIX CXEM.

Hudpaxmus ceera. JudpakunonHas pemeéTka. Y cioBrue Ha0I0AeH s TI1aBHbIX
MakCUMyMOB MpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBeTa Ha IU(PPAKIMOHHYIO
pELIETKY.

[lonapu3zanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLECCH: OYKH, JyIa,
HepucKor, QoToannapaT, MHKPOCKOI, IMPOEKLUMOHHBIA ammapar, MpOCBETICHHE
OINTHUKH, BOJIOKOHHAs ONTHKA, TU(PAKIIUOHHAS PEIIETKA.

Pemienue 3a1a4 ¢ npodeccuoHaNbHOM HAPaBICHHOCTHIO.

OKO03, OK04, OKO08,
[1K1.2, I1K1.3, TIK2.3

JlaGopaTopHble 3aHATHSA:

JlaGopaTopuoe 3ansitTre Nel4. M3mepenue mokazaress mpeJoMIICHHsI CTEKIIA.

JlaGopaTopuoe 3anstueNe15. Habmonenue u uccnenoBanue AudpakIiMOHHOTO CIIEKTPA.

I/IBMepeHI/IC JUJIMHBI CBETOBOM BOJIHEI.

Kontpoannas padora Ne3.

«Kosebanus v BOJIHBI.

Pazgen 6. OcHOBBI clieMAJIbHOI TEOPUM OTHOCHTEJIBLHOCTH

Tema 6.1 OcHOBBI
CIIELIUAIILHON TEOpUU
OTHOCUTEJIBHOCTH

Conep:kaHue y4eOHOro MaTepuaJjia

JIP1.1, JIP1.5, JIP2.1,

I'paHu1bI IPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. IlocTynarsl crnenuanbHOR
TEOPUU OTHOCUTEIBHOCTH.

UIP3.3, JIP4.1, JIP5.2,
JIP6.3, JIP7.1, JIP7.2,
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OnpITl MO HUCCIENOBAaHMIO CTpoeHMs] aroma. [lnmaHerapHas Mojenb aroma
Pezepdopna.

[locrynater bopa. W3nyuenue wu mnorjoimieHrue (OTOHOB Mpu  Mepexoje
aToMac OJHOTO YPOBHsSI DHEPTUH HA JPYTOM.

Bunpr criektpoB. CHekTp ypoBHEW sHepruu aroma Bojoponaa. CHOHTaHHOE M

ITpocTpaHcTBEHHO-BpeMeHHOM nHTepBai. [Ipeobpasoanus Jlopenma. Yciaosue MPS, MP10, MP24,
OpUYUHHOCTH. OTHOCUTENBHOCT OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHH U MP30, MP38, MP48,
COKpAILEHUE JTUHBL. [1P4,  IIP8,  IIP14,
DOHeprust U UMITyJIbC PEJISTUBUCTCKON YaCTULIBI. [1P20, OKO1, OKO02,
CBs3b Macchl C PHEPTrUeil M MMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEpPrus 19[?(5)3; OKO6, TIK>.1,
MIOKOA.
TexHuueckue yCTpoicTBAa M TEXHOJOTMYECKHE TPOLECCH: CITyTHHKOBBIC
IPUEMHHKH, YCKOPUTEIH 3apsHKEHHBIX YacTHUIL.
JlaGopaTopHuble 3ansaTusi: JlaGoparoproe 3ansatue Nel6. OnpeneneHue UMITYyJIbca M SHEPTHH PEISTHBHCTCKUX 2
yacTull (1o ¢potorpadusiM TPEKOB 3apsKEHHBIX YaCTHI] B MATHUTHOM 10JI€).
Pa3znen 7. KantoBas ¢pusuka 14
Tema 7.1 Kopnyckynspao-Coaep:kanue y4eOHOro Mmarepuajia 4 UIP1.2, JIP2.2, JIP3.2,
BOJIHOBOH Jlyaiu3m PaBHOBecHOE TeruloBoe H3My4yeHHE (M3JIydeHHEe aOCOIIOTHO YEPHOIO Tela). JIP4.1, JIPS.1, JIPS.2,
3akoH cMenieHust Buna. ['unoresa [linanka o kBaHTax. J1P6.1, JIP6.2, JIP6.3,
@OTOHBL. DHEPrHs U UMITYJIbC (POTOHA. JAP7.1, - MP7,  MPIS,
®otordpdexr. Ompiter A.I'. CroneroBa. 3akonsl ¢orodddekra. YpaBHeHHE MP27, MP33, MP42,
MP49, I1P7, IIP10
OnHmreitHa 11 porodddexra. «Kpacnas rpanuna» hororddexra. P1 3,’ OKOl,, OKOZ:
JlaBieHue cBeTa (B YaCTHOCTH, JaBJIEHUE CBETA HA a0COIIOTHO MOTJIOIIAIONIYIO OKO03, OKO06, IIK5.1,
1 a0COJIOTHO OTpaskarollyto noBepxHocts). OnbiTel [1.H. JleGenena. K53
BonHoBeie cBoiicTBa yactun. Bomnsl ne bpoins. [Inuaa BonHbl e bpoins u
pasmepsl 00JacTH JOKaIM3alMK JBHOKYIIEHCs yacTulbl. KopmyckynspHO-BOIHOBON
nyanusM. Judpakuus 3JeKTpOHOB HAa KpUCTaIax.
Crnenuduxa uzmepeHuil B Muxkpomupe. COOTHOIIEHUS HEOIpeleNEHHOCTEH
['eitzenOepra.
TexHuueckue ycCTpoWCTBa M TEXHOJIOTMYECKHE TIPOIECCHL: CHEKTPOMETD,
dorornneMeHT, GOTOAATUYMK, TYHHENIbHBI MHKPOCKON, COJHE4Has OaTapes,
CBETOJIMOI.
Pemenue 3amau ¢ mpodeccrnonanbHON HAPaBICHHOCTHIO.
Tema 7. 2 ®usuka atoma  |Cojep:kaHue y4eOHOro MaTepuaja 4 UIP1.2, JIP2.1, JIP3.2,

UIP3.3, JIP4.1, JIP5.2,
JIP6.1, JIP7.1, MP2,
MP9, MP20, MP23,
MP43, MP47, T1IP7,
P9, IIP10, IIP13,

OKO01, OKO02, OKO03,




[[BI/DKGHI/IG.COJIHGIIHa}I cucréMa.

BBIHY>KJICHHOE U3Jly4eHHe cBeTa. Jlasep. OKaO6, I1K5.1, ITKS.3
TexHudyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: CHEKTPaJIbHBIN
aHaJIM3(CIIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Tema 7.3 ®usuka atomHoroCojep:kanue y4edOHOro MarepuaJjia 4 UIP1.1, JIP2.2, JIP3.3,
Apa M 2JIEMEHTAPHBIX Hyknonnas Mopenb sgpa Ieiizen6epra-Mpsanenko. 3apsan sapa. MaccoBoe JIP4.1, JIP5.1, JIP5.2,
YaCTHIL yuciosapa. M3zoromnsl. 3;651 13/[1113?73 J;fpéé
E:i[;l;);I(TI/IBHOCTB. Anbda-pacnan. DIEKTPOHHBIM H TO3UTPOHHBIA OeTa MP23, MP34. MPSO.
["amma-uznyuenue. (b7, b9, 1IP10,
[1P13, OKO01l, OKO02,
3aKOH pPaJMOaKTUBHOIO pacmnaza. PaavoakTHBHBIE W30TONBI B IIPUPOJE. OKO03, OKO06, IIK5.1,
CBolicTBa HMOHU3MPYIOIIETO HU3Iy4yeHUs. BinsHue pagvoaKTHBHOCTH Ha JKHUBbIE K53
opranusMsl. EcrecTBenHbli poH uznyuenus. [lozumerpus.
DHeprus CBA3M HYKJIOHOB B siape. AnepHble cuibl. JlegekT Macchl apa.
Snepuble peakuuu. JleneHue u cuHTe3 sjep. AnepHsle peakropsl. [Ipobiemsl
YIPaBIsEMOro TEPMOSAIEPHOIO CUHTE3a. DKOJIOTHYECKUE aCIIEKThI pa3BUTUS SJCPHOMN
JHEPreTHKHU.
MeToapl  perucTpallMd M MCCIEAOBAaHUS  DJIEMEHTapHbIX  YaCTHIL.
@yHIaMEHTAIbHBIE B3aUMOJIEHCTBUA. bapruOHbI, ME30HBI U JIENTOHBI.
[Tpencrasnenue o CtanaapTHON Mojenu. KBapk-riitooHHas MOJIENb apOHOB.
®uszuka 3a npeaenamu CraHgapTtHOM Monenu. TémHas MaTepus U TEMHas
sHeprus.EnuHcTBO husnueckoit KapTHHBI MUPA.
TexHu4yeckue ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, TEPMOSJIEPHBIN pPEeakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCHAas ToMOTpadusl.
Pemenue 3a1a4 ¢ npodeccnoHanbHOM HANPaBIEHHOCTBIO.
KonTposbnas padora Ned.  («KBaHToBasi pusukay. 2
Paznen 8. DiieMeHTHI ACTPOHOMUM H ACTPOPU3MKHU 6
Tema 8.1 DeMeHTHI CopepxxaHue yueOHOIro MmaTepuaJia 4 UIP1.1, JIP1.2, JIP2.1,
ACTPOHOMMH U acTpO(U3UKU Oranel pa3BuUTUA acTpoHoMUH. [IpHuknagHOe U MUPOBO33PEHUECKOE 3HAUYECHUE JIP2.2, JIP3.3, JIP4.1,
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (PU3UKU [ OOBACHEHUS MPUPOJIBI JIPS. 1, JIPS.2, JIPG.2,
KOCMHYECKHXOO0BEKTOB. P71, JIP7.2, MPa,
Meroasl acTpoHOMHMYECKHX HcciaefoBaHuil. COBpEMEHHBIE ONTHYECKHE 1;/;1;12 MNII)};S ﬁggé
TEJECKOMIbL, pa/OTENECKOIbL, BHeaTMoc(epHast ACTPOHOMHUS. MP35. MP36, MPA45,
Bun 3Bé3nHoro nHeba. Co3Be3aus, sApkue 3BE31bI, IUIAHETHI, UX BHIUMOE MP46, TIP1, IIP13|
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Comnnue. Conneunas akTUBHOCTB. Mctounuk sHepruu CosiHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CHeKTpalbHBIA KJAcC —
CBETUMOCTb». 3BE3/1bl TJIaBHOM I10OCIIEOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» IS 3BE3]1 [J1aBHOM MOCIIEI0BATEILHOCTH. BHYyTpeHHEe cTpoeHuE 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXAECHUU U 3Bomtonuu ConHIa U 3BE3.
OTanbKU3HU 3BE3].

Mneunsiii Ilyte — Hama Tlamaktuxa. Ilonoxenue u awkenue ConHuoa B

lNanakTuke.

Tunbl raslakTuk. Paguoranaktuky U KBa3apsl. UEpHBIE IBIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacuiupenne Bceenennoit. 3akon Xa60ia. Paz0Oeranue raipakTHK.

Teopus bonpmioro B3psiBa. PenukroBoe usinydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka. Hepeménnsie npo0iemsl
ACTPOHOMMUU.

Pemenue 3a1a4 ¢ npodeccrnoHalbHOM HANPaBICHHOCTBIO.

KontpoanHas padora Ne5.

«DIIEMEHTBI aCTPOHOMHH M aCTPOPHU3UKI»

[1P17, OKO1, OKO02,
OKO03, OKO07, IIK5.1,
I1K5.3

HpOMe.?fcyl’l’lOllHCl}l ammecmauyusl. IK3dMeH

8/8
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5. YCJIOBUSI PEAJIM3ALIIAU TPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

5.1. TpeGoBanusi K MUHUMAJIBHOMY MATEePUAJILHO-TEXHUYECKOMY 00ecredeHH 0.

Peanuzanus yueOHol aucuruinabl OU3MKa UMEETCS B HUINYMH yUeOHbIH KaOMHET.

[lomemenne yueOHOro kaOuHera Qu3MKKH yJoBiIeTBOpseT TpeboBanusa CaHuTapHO-
snuaemMuoniornueckux mnpasuia u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocCHaIIeHO TUIOBBIM
0o0opyZi0BaHHEM, B TOM YHCJIE CIEHUATU3UPOBAHHON y4ueOHOM MeOenbio U CpelcTBaMu OO0ydyeHus,
JOCTAaTOYHBIMHU JJIs1 BBIITOJTHEHHUS TPEOOBAaHUI K YPOBHIO MOATOTOBKU O0YYaIOIINXCSI.

OobopynoBanue y4eOHOro KadOuHeTa:

- pabouue MecTa 1o KOJIMYECTBY 00YyUarOIuXcs;

- pabodee MeCTO y4UTes;

- IOCKa YYEHHUYEeCKas;

- MyJbTUMEIUUHBIE IPE3EHTALUU K YPOKaM;

- OnbroTeuHbIl (GOHI 00PA30BATEIBHOTO YUPESIKIACHUS;

Texnun4veckue cpeacrsa o0yyeHus:

- KOMIIBIOTEP C JMIIEH3UOHHBIM ITPOrPAMMHBIM 00ECTICYCHHEM U BBIXO/IOM B JIOKAJIbHYIO CETh;

- UHTEPAKTUBHBIN KOMILJIEKC;

- DJIEKTPOHHBIC y4eOHbIE MaTepHajbl 10 TUCHUIUIMHE (PHU3HKa, MMEIIecs B CBOOOJIHOM
nocryne B cetu HTepHerT.

5.2. UudopmanuonHoe odecriedeHue peaju3alui MPporpaMmbl

Jnst peanu3anuy nporpaMMbl OMOIMOTeUHbIH (poHI 00pa30BaTENbHON OpraHU3aluy JOJDKEH
UMETh IeYaTHble MW/WIM 3JIEKTPOHHBbIE O00Opa3oBaTeibHble W  HMH()OPMAIMOHHBIE PECYpPCHI,
PEKOMEHI0BaHHbIE /1JIs1 UCIIOJIb30BaHMSI B 00pa30BaTEIbHOM MPOLIECCE, HE CTapllie MATH JIET C MOMEHTA
U3JIaHUS.

5.2.1. OcHOBHbBIE MeYATHbIE U/WJIH JJIeKTPOHHbIE U3IaHUS

1. B. A. KacbsHoB yueOnuk «®uzuka: 10-it kiacc: yrinyonéunsiii yposeHs». «IIpocBerienue»,
2023, ctp. 480.

2. B. A. KacpsHoB yueOHuk «®usuka: 11-if knacce: yriayOnénuslii yposeHby. «lIpocBemienuey,
2023, ctp. 496.

3. B.I'. Cypaun, A.B. 3acoB Actporomus 10-11 kmaccsl. MeToauueckoe nmocodue Aas yuuTess.
"BMUHOM. Jla6opaTopus 3nanuit", 2020, ctp. 48.

4. B.M. Yapyrun "Actponomus. 10-11 xmaccel. YueOHuk. bazoBwiii ypoBeHb. DPI'OC".
"IIpoceemenue”, 2020, cTp. 144.

5.2.2. lonoJIHUTEIbHbIE HCTOYHUKH

1. T. 4. Msaxwues, b. b. Byxosues, B. M. Hapyrus / [Tox pen. ITappentreBoit H. A. «®Puszuka. 10
kiacc. YueOHuk. ba3oBeiii n yrimyonénubiii ypoBHn». «IIpocsemienuey, 2024, ctp. 432.

2. T. 5. Msxkues, b. b. Byxosues, B. M. Hapyrun / Ilog pen. [lapdentreBoit H. A. «®Pu3zuka. 11
kiacc. YueOHuk. ba3oBeiii n yrimyonénubiii ypoBHm». «IIpocsemienuey, 2024, ctp. 432.

3. E. K. Crpayra, b. A. Boponuosa-BenbsimunoBa "Actponomus. 10-11 kmaccel. ba3oBbrii
ypoBeHb. Yueouuk. ®I'OC". «IIpocsemenuey, 2024, ctp. 257.

4. A.B. I'paués, B.A. [Toroxes, A.M. Caneukwuii, [1.FO.bokoB «®uzuka. 10 kimacc. YueOHUK.
bazoBsiii n yriyonéanasiid ypoBan». «lIpocBemenuey, 2024, ctp. 464.

5. A.B. I'paués, B.A. Iloroxes, A.M. Canenkuii, I1.FO.bokoB «®Pusnka. 11 kmacc. YueOHUK.
bazoBsiii n yriryonéanasiid ypoBan». «lIpocBemenuey, 2024, ctp. 464.
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5.2.3. UuTepHeT — pecypchl:

1. http://www.physics.ru/ «OTkpbITast husukar»

2. http://www.fizika.ru/ «®usuka.ru»

3. http://globalphysics.ru «Global Physics»

4. http://www.afportal.ru/teacher « Actpo-¢puzndeckuii mopram»

5. https://fiz.1sept.ru/ «I"a3era «®usnka», u3mareapckoro goma «IlepBoe ceHTIOPSI»»
6. https://teachmen-csu.ru/ «®u3nkam — MpenoaBaTesisiM U CTyICHTAM»
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6. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

UIP5.2, JIP7.1, MP2, MP12, MP19,
MP25, MP32, MP46, TIP1, TIP3,
I1P8, I1P12, I1P19, IIP25, I1P27,
OKO01, OKO02, OKO03, TIIKI.1,
11K1.2

MMO3HAHUSI IPUPO,IBI

Tema 1.1 Benenue.
du3nka 1 METOJIbI HAYYHOTO
MO3HAHUSA

JUCHHUIIJINHBI
Koa OK, IIK, JIP, MP, IIP Pa3znen/Tema MeToabl U pOpPMBI OLIEHKH
JIP1.1, JIP2.2, JIP3.3, JIP4.1, |Pa3zmen 1. Hayunslit meron [Tekyuiuii KOHTPOIIb!

ycmuwlil onpoc, mecmuposanue
[IpomexyTOUHast aTTeCTalus:
\Boinoanenue 3a0anuil 3a4ema

UIP1.1, JIP1.3, JIP1.4, JIP2.1, JIP3.1,
JIP3.2, JIP4.1, JIPS.2, JIP6.1, JIP6.2,
UIP7.2, MP4, MP9, MP21, MP30,
MP34, MP40, I1P2, IIP8, IIP14,
11P20, OKO01, OK03, OKO04, I1K1.3,
I1K2.1, T1K3.1

Pasznen 2. Mexanuka
Tema 2.1 Kunemaruka

Tekymuii KOHTPOJIb:

(dponmanvbHwlll ONPOC, NpaKmuyecKue
pabomul, mecmupoganue, 1a60pamopHbie
pabomet

[IpomexyTOUHAsI aTTeCTALMS:
\Boinonnenue 3a0anuil 3avema

JIP1.2, JIP1.4, JIP1.5, JIP2.1, JIP3.1,
JIP3.2, JIP3.3, JIP4.1, JIP5.1, JIP6.1,
JIP7.2, MP1, MP11, MP20, MP26,
MP36, MP44, TIP4, TIPS, TIP14,
P20, OKO1, OK03, OK04, TTK2.2,
T1K3.1, IK3.2

Pa3nen 2. Mexauuka
Tema 2.2 Jlunamuka

TeKkylmuit KOHTPOJIb!

(pormanvublil onpoc, npakmuyecKue
pabomul, mecmupogaHue, 1a60pamopHbie
pabomol

[IpomexyTOUHAsI aTTeCTALMS:
\Boinoanenue 3a0anull 3auema

JTIP1.1, JIP1.2, JIP1.4, JIP2.1, JIP3.1,
JIP3.2, JIP3.3, JIP4.1, JIP5.1, JIP6.3,
JIP7.1, JIP7.2, MP3, MP13, MP23,
MP28, MP37, MP48, TIP3, IIPS,
T1P14, TIP20, OK01, OK03, OK04,
I1K2.2, TIK3.2

Pasnen 2. Mexanuka
Tema 2.3 Cratuka TBEpAOTO
Tena

Texkymuii KOHTPOJIb:

(DpOHMATLHBII ONPOC, MEeCMUPOBAHUEe
[IpoMexyTOouHas arrecranus:
\Bvinoanenue 3a0anuil 3a4ema

UIP1.1, JIP1.2, JIP1.5, JIP2.1, JIP2.2,
UIP3.2, JIP3.3, JIP4.1, JIPS.1, JIPS5.2,
UIP6.3, JIP7.1, MP6, MP10, MP22,
MP31, MP39, MP50, IIP4, TIPS,
11P14, I1P20, OKO01, OK03, OK04,
11K2.3, T1K3.2

Pa3nen 2. Mexanuka
Tema 2.4 3ak0oHEBI
COXpaHEHHUs B MEXaHUKE

Texkymuil KOHTPOJIb:

yCmHbLL OnpPOC, npakmuyeckue pabomol
[IpoMexxyTouHas arrecranus:
\Bvinoanenue 3a0anuil 3a4ema

JIP1.2, JIP1.3, JIP1.5, JIP2.1, JIP2.2,
UIP3.2, JIP4.1, JIPS.1, JIP6.1, JIP6.3,
UIP7.1, JIP7.2, MP5, MP14, MP24,
MP29, MP35, MP45, IIP1, IIPS,
rp8, P14, I1P20, OKO01, OKO02,
0OKO03, OKO07, ITK2.3, TIK4.1

Paznen 3. MonekymnsipHast
(bu3uKa 1 TepMOAMHAMHKA
Tema 3.1 OcHOBBI
MOJIEKYJISIPHO-
KHHETUYECKON TEOPUH

Texkymuii KOHTPOJIb:

Vemublil Onpoc, mecmuposaue,
nabopamopuule pabomol
[IpoMexxyTouHas arTecTanus:
\Bvinoanenue 3a0anuil 3auema
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JIP1.1, JIP1.3, JIP1.5, JIP2.1, JIP2.2,
UIP3.2, JIP3.3, JIP4.1, JIP5.2, JIP6.2,
UIP7.1, MP7, MP15, MP27, MP33,
MP42, MP49, IIP5, IIPS, IIP14,
[1P20, OKO01, OK02, OK03, OKO07,
[1K2.4, I1K4.1

Paznen 3. MonekynsipHas
(bu3uKa 1 TepMOIUHAMHKA
Tema 3.2 TepmoauHaMuKa.
TennoBbpie MallTUHEI

Texkyimuii KOHTPOJIb:

(pormanvublil onpoc, memamuieckue
camocmosmeslbHble pa6ombz,
mecmupoeaHue

[IpoMexyTouHas aTTecTalus:
\Boinonnenue 3a0anull 3a4ema

JIP1.1, JIP1.4, JIP1.5, JIP2.2, JIP3.1,
UIP3.3, JIP4.1, JIPS.2, JIP6.1, JIP6.2,
JIP6.3, JIP7.1, MP4, MP5, MP12,
MP16, MP27, MP32, IIP5, TIPS,
[1P14, I1P20, OKO1, OK02, OKO03,
0OKO07, I1K2.4, ITK4.2

Paznen 3. MonekynsipHas
(bu3nKa 1 TepMOJIUHAMHKA
Tema 3.3 ArperaTHsie
COCTOSIHUSI BEILIECTBA.
dazoBbIe TIEPEXO/IbI

Texkymui KOHTPOJIb:

poumanvublli onpoc, 1abopamoprule
pabomol, memamuyeckas KOHMPOIbHAS
paboma

[[poMexyTOUHAast aTTecTalus:
Boinoanenue 3a0anutl 3auema

JIP1.1, JIP2.1, JIP2.2, JIP3.3, JIP4.1,
JIP5.1, JIP5.2, JIP6.2, JIP6.3, JIP7.2,
MPS, MP16, MP18, MP25, MP38,
MP43, TIP6, TIPS, TIP14, IIP20,
OKO01, 0K02, OK03, OK04, T1K3.1,
[1K4.2

Paznen 4.
JJIEKTPOAMHAMHKA

Tema 4.1 DnexkTpuyeckoe
roJe

Texkymui KOHTPOJIb:

yemublil onpoc, npakmuyeckue pabomel,
nabopamopHule pabomol
[IpoMexxyTOouHas arrecranus:
\Bvlnonnenue 3a0anuti 3auema

UIP1.3, JIP1.5, JIP2.1, JIP3.1, JIP3.3,
UIP4.1, JIPS.1, JIPS.2, JIP6.2, JIP6.3,
UIP7.1, JIP7.2, MP3, MP17, MP19,
MP30, MP32, MP46, I1P6, TIPS,
11P14, ITP20, OKO01, OK02, OK03,
OKO04, T1K3.2, I1K4.2

Paznen 4.
DJIEKTpOAMHAMHUKA
Tema 4.2 IlocTosSTHHBIN
PIICKTPUYECKUI TOK

Texkymuii KOHTPOJIb:

dpormansHblii onpoc, 1abopamopHoie
pabomol

[IpoMexxyTOouHas arrecranus:
\Boinonnenue 3a0anuti 3a4ema

JIP1.2, JIP1.5, JIP2.1, JIP2.2, JIP3.1,
JIP4.1, JIPS.1, JIP6.3, JIP7.1, MP4,
MP7, MP14, MP16, MP20, MP25,
MP34, MP44, TIP6, TIPS, TIP14,
P20, OKO01, OK02, OK03, OK04,
M1K3.2, TIK5.1

Pasnen 4.
JJIEKTPOAMHAMHKA

Tema 4.3 Toxu B pa3iMuHBIX

cpenax

Texkymuii KOHTPOJIb:

(pponmanbHbLl ONPOC, Mecmuposanue,
npakmuyeckue pabomol, 1a60pamopHvie
pabomoi

[IpoMexxyTouHas arrecranus:
\Bvinoanenue 3a0anuil 3a4ema

JIP1.2, JIP2.2, JIP3.1, JIP4.1JIP5.2,
JIP6.1, JIP6.2, JIP7.1, JIP7.2, MP1,
MP13, MP22, MP28, MP36, MP41,
I1P6, TIPS, TIP14, TIP20, OKO1,
OK02, OK03, OK04, TTK4.1, TTK5.1

Pasnen 4.
DJIEKTPOAMHAMUKA
Tema 4.4 MarautHoe 1mosie

Texkymuii KOHTPOJIb:

mecmuposaniie, YCMHulil ORPoC,
npakmuyeckue pabomol, 1A60PamMopHvie
pabomui

[IpoMexxyTouHas arrecranuus:
\Bvinoanenue 3a0anuil 3ayema

JIP1.1, JIP1.3, JIP1.4, JIP2.2, JIP3.2,
J1P4.1, JIP5.2, JIP6.3, JIP7.1, JIP7.2,
MP6, MP12, MP20, MP25, MP34,
MP47, TIP6, TIPS, TIP14, TIP20,
OKO01, OK02, OK03, OK04, TTK4.1,
MK5.1

Pa3nen 4.
DIIEKTPOANHAMUKA
Tema 4.5
DJIEKTpOMarHuTHas
WHTYKITAS

Texkymuii KOHTPOJIb:

mecmuposaniie, YCmHulil ORPoC,
nabopamopHule pabomol, memamu4eckas
KOHMPONbHAs paboma
[IpoMexxyTOouHas aTTecTauus:
\Bvinoanenue 3a0anuil 3avema

JIP1.2, JIP1.4, JIP2.1, JIP2.2, JIP3.1,
JIP3.2, JIPS.1, JIP6.1, JIP7.1, MP2,
MP9, MP21, MP29, MP35, MP44,
P8, IIP10, TIP14, TIP20, OKOI,
OK03, OK04, OK08, TTK4.2, TIK5.2

Pasznen 5. Konebanus n
BOJIHBI

Tema 5.1 Mexanuueckue
KoJIeOaHHs

Texkymuii KOHTPOJIb:
(pormanvublil onpoc, ycmHwlll ONPoc,
[IpomexyTOUHAsI aTTeCTALMS:
\Buinoanenue 3a0anull 3auema

UIP1.2, JIP1.3, JIP2.1, JIP3.2, JIP4.1,
UIP5.2, JIP6.2, JIP7.1, MP4, MP11,
MP23, MP31, MP37, MP50, I1P6,
I1P8, IIP10, ITP14, ITP20, OKO01,
0OKO03, OK04, OKO08, I1K4.2, I1K5.2

Paznen 5. Konebanus u
BOJTHBI

Tema 5.2
DJIEKTPOMArHUTHBIC
KoJIeOaHMS

Texkymuil KOHTPOJIb:

yCmublll Onpoc, npakmuyeckue pabomol
[IpoMexyTOUHast aTTecTalus:
\Boinonnenue 3a0anull 3a4ema
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JIP1.1, JIP1.2, JIP1.3, JIP1.4, JIP2.2,
JIP3.1, JIP3.2, JIP7.1, MP2, MPS6,
MP12, MP21, MP27, MP28, MP45,
MP46, TIPS, ITP10, ITP14, TIP20,
OKO01, OK03, OK04, OKO08, [TK4.2,
I1K5.2

Pasznen 5. Konebanus n
BOJIHBI

Tema 5.3 MexaHudyecKkue u
DIIEKTPOMATrHUTHBIC BOJIHBI

Texkyimuii KOHTPOJIb:

yCmHbLL OnpoC, npakmuyeckue pabomol,
memamudecKue camocmaosAmesibHble
pabomot

[IpoMexyTouHas aTTecTalus:
\Boinonnenue 3a0anull 3a4ema

UIP1.1, JIP1.5, JIP2.1, JIP3.2, JIP3.3,
UIP4.1, JIPS.1, JIP6.3, JIP7.1, JIP7.2,
MP1, MP7, MP11, MP13, MP22,
IMP26, MP27, MP37, MP46, MP48,
[1P12, [1P14, [1P20, OKO01, OKO03,
0KO04, OKO08, IIK1.2, TIK1.3, [1K2.3

Pasnen 5. Konebanns u
BOJIHBI
Tema 5.4 Onrruka

Texkymui KOHTPOJIb:

memamuieckue camoCmosmenbHsie
pabomul, hponmanvHuIll ONPOC,
lnabopamopHule pabomol, memamuieckas
KOHmMpobHasa paboma
[IpomexyTOUHast aTTeCTalus:
Bvinonnenue 3a0anuti 3auema

JIP1.1, JIP1.5, JIP2.1, JIP3.3, JIP4.1,
JIPS.2, JIP6.3, JIP7.1, JIP7.2, MP5,
MP10, MP24, MP30, MP38, MP48,
[1P4, TIPS, TIP14, TTP20, OKOI,
0K02, OK03, OK06, TTK5.1, TIK5.3

Pasznen 6. OcHOBEBI
CIIELIHAJILHON TEOPUH
OTHOCHUTEIBHOCTH
Tema 6.1 OcHOBBI
CIIelIUaJIbHON TEOpUHU
OTHOCUTEIBHOCTH

Tekyumuii KOHTPOJIb:

yCmHbLL OnpOC, 1abopamopHvle pabomol
[IpoMexxyTOouHas arrecranus:
\Bvinoanenue 3a0anuil 3a4ema

JIP1.2, JIP2.2, JIP3.2, JIP4.1, JIP5.1,
JIP5.2, JIP6.1, JIP6.2, JIP6.3, JIP7.1,
MP7, MP15, MP27, MP33, MP42,
MP49, TIP7, TIP10, TIP13, OKO1,
OK02, OK03, OK06, [1K5.1, TIK5.3

Pasnen 7. KBanToBas
(buzurka

Tema 7.1 KopnyckynsipHo-
BOJIHOBOI Tyanu3m

Texkymuii KOHTPOJIb:
memamuieckue camoCmosmenbHsie
pabomul, hpormanvHulil ONPOC
[IpomexyTOUHAsI aTTeCTALM:
\BvinonneHue 3a0anuti 3auema

UIP1.2, JIP2.1, JIP3.2, JIP3.3, JIP4.1,
JIP5.2, JIP6.1, JIP7.1, MP2, MP9,
MP20, MP23, MP43, MP47, TIP7,
11P9, ITP10, IIP13, OKO1, OKO2,
0OKO03, OKO06, T1K5.1, TIK5.3

Pasznen 7. KBanToBas
(buznka
Tema 7. 2 ®dusuka aroma

Texkymuil KOHTPOJIb:

yCmHbLL OnpPOC, npakmuyeckue pabomol
[IpoMexxyTouHas arrecranuus:
\Bvinoanenue 3a0anuil 3a4ema

JIP1.1, JIP2.2, JIP3.3, JIP4.1, JIPS.1,
JIP5.2, JIP6.1, JIP6.3, JIP7.1, MP5,
MP17, MP22, MP23, MP34, MP50,
[P7, TIP9, IIP10, TIP13, OKOI,
0KO02, OK03, OK06, ITK5.1, [TK5.3

Pasnen 7. KBanToBas
bu3uka

Tema 7.3 duszuka aTOMHOTO
SITpa ¥ DJIEMEHTAPHBIX
YACTHII

Texkymuii KOHTPOJIb:
memamuieckue camoCmosimebHble
pabomul, hponmanvHulll ONPOC,
memamu4eckasi KOHmpOIbHAsi paboma
[IpoMexxyTouHas arrecranus:
\Bvlnoanenue 3a0anutl 3avema

JIP1.1, JIP1.2, JIP2.1, JIP2.2, JIP3.3,
UIP4.1, JIPS.1, JIPS.2, JIP6.2, JIP7.1,
JIP7.2, MP4, MP12, MP18, MP21,
P22, MP27, MP29, MP35, MP36,
MP45, MP46, IIP1, IIP13, IIP17,
OKO01, OK02, OK03, OK07, I1K5.1,
I1K5.3

Pasnen 8. DiemeHTHI
ACTPOHOMHH M aCTPODU3UKH
Tema 8.1 DieMeHTEI
ACTPOHOMHH U acTPOPUNKH

Texkymuii KOHTPOJIb:

ycmublll onpoc, memamuyeckue
camocmosimenvhvie pabomel,
memamu4eckas KOHmpoibHas paboma
[IpoMexxyTOouHas aTTecTauus:
\Bvinoanenue 3a0anuil 3avema
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