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1. HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yuyebHOTO mpenmera «DuU3MKa» OPUSHTHPOBAHA HA PpeaTH3aAIUI0
denepanbHOTO KOMIIOHEHTA TOCYAApCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa (namnee —
®I'OC) cpennero obiiero 06pazoBaHus Ha YrITyOJIEHHOM YPOBHE B Mpejeiax MporpaMMbl
NMOJITOTOBKMA  CHEIUalMCcTOB  cpeanero  3BeHa  (mamee  IIIICC3)  cpemuero
poecCHOHATEHOTO 00pa30BaHus ¢ YIETOM MPODUIIS MOTy4aeMOoro MpoGheCcCHOHATBHOTO
00pa3oBaHuUsl.

COI[Cp)KaHI/IC IIpOorpaMMbI HAIIpaBJICHO HA JOCTHUXKCHUEC CICAYIOIINX LCJICH:

— OCBOGHHE 3HaHWH O (YHIAMEHTAJIbHBIX (PU3MYECKHX 3aKOHAX W TNPHUHIMUIAX,
JIeXAIMX B OCHOBE COBPEMEHHOW (DPM3MYECKOW KapTUHBI MHpPa; HanboJiee Ba)KHBIX
OTKPBITUSIX B 001acTH (M3MKH, OKA3aBIIMX OMPEACIISAIONIee BIMSHUE HA Pa3BUTHE
TEXHUKU U TEXHOJIOTUU; METOIaX HAyYHOTO MO3HAHUS IPUPO/IBI;

— OBIIQJICHWE YMEHUSMH T[POBOAWUTH HAOIIONCHUS, IUIAHUPOBATH W  BBIOJHSTH
OKCIIEPUMEHTHI, BBIIBUTATh TUTIOTE3bI U CTPOUTH MOJEIH, TIPUMEHSITh TOTYYCHHBIC
3HAHMS 110 PHU3HKE I 00BSICHEHHSI pa3HOOOPa3HBIX (PU3NUECKUX SBICHUI 1 CBOICTB
BEIIECTB; MPAKTHYECKH  HCIOIB30BaTh  (U3MYECKHE 3HAHWS, OICHHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HHPOPMAIIH;

— pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, WMHTEUIEKTYalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH B mporecce MpUOOpeTeHUs 3HAHUKW W YMEHHH 10 (U3HKe C
UCIIOJIb30BAHUEM  PA3NMYHBIX ~MCTOYHHKOB HMH(OpMAMM H  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA,

— BOCIHTaHHE YOEKAEHHOCTH B BO3MOXXHOCTUH TO3HAHUS 3aKOHOB TMPUPOJIEI,
UCTIONIB30BaHUSl  JIOCTMKCHUU (U3UKKM Ha Olaro pa3BUTHS  YEIIOBEUECKOU
[MBUJIM3AIMY; HEOOXOAMMOCTH COTPYJHHYECTBA B TIPOLIECCE COBMECTHOTO
BBITIOJIHEHUS 3a/1a4, YBAKUTEIBHOTO OTHOMNICHUS K MHEHHIO ONIOHEHTa MpH
oOCy)XIeHUH TpoOJieM €CTeCTBEHHO-HAyYHOTO COJAEP)KAaHUSA; TOTOBHOCTH K
MOpPaJbHO - ATHYECKOH OILIEHKE HWCIOJIb30BaHUs HAyYHBIX JOCTH)KEHH, YyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTYy OKPYKAIOIIEH Cpe/ibl;

— WCTOJB30BaHUE NPUOOPETEHHBIX 3HAHMW W YMEHUW I PEIICHHS MPAKTHYECKUX
3a7a4 TOBCETHEBHOW KHM3HH, OoOecredyeHus: 0e30MacHOCTH COOCTBEHHOW >KU3HH,
PalMOHANBHOTO MPUPOAONONB30BaHUS W OXpaHbl OKpYXKAroIleH cpensl U
BO3MOXKHOCTh TPUMCHEHHsI 3HAHWUN TIpU pEIICHHH 3a]ad, BO3HUKAIONIMX B
nocienyromei npodeccuoHanbHON eI TETFHOCTH.



Ha usyuyenune npeamera «®Puszuka» no cnennanbHoctd 08.02.11 «Ympasienue,
AKCIUTyaTalusi U OO0CIy>)KMBaHWE MHOTOKBapTHUPHOTO A0Ma» oTBogutTcs 314 4yacoB B
COOTBETCTBUM C PAa3bsICHEHUAMH [0 peanu3auuud ¢(eaepalibHOro TOCyAapCTBEHHOIO
00pa3oBaTeNbHOIO CTaHIapTa CPEeAHETo 0011ero 0opa3zoBanus (MpoduiibHOE 00yUEHUE), U3
HuX 104 yaca OTBOIUTCS HA BHEAYAUTOPHYIO CAMOCTOSTEILHYIO paboTy.

B npoduiibHy0 COCTaBISIONIYIO BXOJUT MPO(ECCHOHANBFHO HAMIPABIEHHOE CO/IEpKAHUE,
HeoOxoaumMoe it pOPMHUPOBAHUS y 00yUaromuxcs Npo(ecCHOHATBHBIX KOMITETEHIIMH.

B nporpamme no npeamery «Pusnka», peaiu3yeMoil Mpu MOJArOTOBKE CTYJIEHTOB MO
cnermanbHocty  08.02.11 «YnpaBiaeHue,  OKCIUTyaTalusi W OOCITy)XHBaHHE
MHOTOKBapPTHPHOTO JOMay MPO(MIBHON COCTABIISIIONIEH OXBauEHBI BCE Pa3/Ieibl.

B nporpaMme TCOPETHICCKHUEC CBEACHUA JOIIOJIHAKOTCS IIPAKTHYCCKUMU 3aHATUSAMMU.

HporpaMMa COOCPIKUT TEMaTUYECKUH IJ1aH, OTpa)KaIOH_II/Iﬁ KOJIMYECTBO YaCOB,
BBLACIIEICMOC Ha U3YUCHHUC ITPCAMCTA «Dusukay.

KOHTpOJ'Ib KadgeCTBa OCBOCHH:A IIPCIAMCTA «Duzuka» MMPOBOAUTCA B IIPOLCCCE
TEKYIICIO KOHTPOJIA U HpOMC)KYTO‘IHOﬁ aTTeCTaluu.

Texymuii KOHTPOJIb MPOBOJIUTCA B Mpenenax yuyeOHOro BpeMEHHU, OTBEAEHHOTO Ha
OpeiIMeT, KaK TpaJULMOHHBIMU, TaK M WHHOBAIMOHHBIMU METOAAMH, BKJIOYas
KOMITBIOTEPHOE TECTUpOBaHUE. Pe3yiabTaThl KOHTPOJIS YUYWUTHIBAIOTCS NPHU TMOJBEICHUU
UTOTOB IO MPEIMETY.

[IpoMexyTouHas aTTecTtanus MpPOBOAUTCA B GOpMe IK3aMeHa MO0 UTOTaM M3y4YeHUs
npeaMera.

HpOMC}KYTO‘IHaH aTTeCTalusda B BHAC OK3aMC€Ha IO IIPEAMETY IPOBOIUTCA 3a CUCT
AOIOJIHUTCIILHOIO BPEMEHHU, OTBEACHHOI'O Ha €€ OCBOCHHE.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

B ocHoBe yueOHOM aucuunianabl « PU3nKa» JeKUT YCTAaHOBKA Ha (POPMHUPOBAHUE Y
oOyJaeMbIX CHCTEMbl 0a30BbIX MOHATHH (PU3UKU U TPEACTABICHUI O COBPEMEHHOMN
bu3znyecKoil KapTHHE MHUPA, a TAK)KE BBIPAOOTKAa YMEHUHN MPUMEHATH (HU3NUECKUE 3HAHUS
KaK B MPO)eCCUOHANBHOM AEATEIbHOCTHU, TAK U JUUIsl PELICHUS dKU3HEHHBIX 3a/1au.

MHorue mnonoxeHusi, pa3BuBaeMble (U3UKON, pacCMATPUBAIOTCS KaK OCHOBA
CO3/IaHUs U UCTIOJIb30BaHUsI MTH(GOPMAIIMOHHBIX U KOMMYHUKAaUOHHBIX TexHonorui (UKT)
—OJHOTO U3 HauboJiee 3HAYMMBIX TEXHOJIOTMYECKUX JOCTHUKEHUH COBPEMEHHOMN
UMBWIN3ALINH.

@u3nka Ma€r KIY K MOHMMAHUIO MHOTIOYHCIICHHBIX SIBIICHUM W IPOLIECCOB
OKpY’Karo1ero Mupa (B €CTeCTBEHHO-HAYUHBIX 00JIaCTSX, COIMOIOTHH, SKOHOMHUKE, S3bIKE,
auTeparype u ap.). B ¢dusuke hopMupyroTCs MHOTHE BUBI AESTENBHOCTH, KOTOPHIE UMEIOT



MeTalpeaMEeTHbI XapakTep. K HUM B INepByr oOdepelb OTHOCATCS: MOJEIMPOBAHUE
00OBEKTOB M TMPOIIECCOB, NPUMEHEHHE OCHOBHBIX METOAOB T[O3HAHUS, CUCTEMHO-
UHOOPMAIMOHHBIA aHau3, (OPMYJTUPOBAHUE THUIOTE3, AHAJIU3 M CUHTE3, CPaBHEHHUE,
00001IeHre, crucTeMaTH3alus, BBISIBICHHE MPUUYMHHO-CIEICTBEHHBIX CBA3€H, MOUCK
aHaJIOrOB, yNpaBlieHHEe OOBEKTAMH U MpoleccaMu. VIMEHHO 3Ta JUCUUIUIMHA MO3BOJISET
NO3HAKOMHUTh CTYJEHTOB C HAYYHbIMM METOJAMH II03HAHMS, HAY4YUTh WX OTJIMYATh
TUIIOTE3Y OT TEOPUU, TEOPUIO OT IKCIIEPUMEHTA.

®du3nka UMeeT O4YeHb OOJIBIIIOE W BCEBO3PACTAIOIIEE YHCIIO MEKIUCITUTIMHAPHBIX
CBs3EH, MPUUEM Ha YPOBHE KaK MOHATUMHOTIO anmapara, Tak 1 MHCTpyMeHTapusi. CkazaHHOe
MO3BOJISIET paccMaTpuBaTh (PU3MKY KaK METAJUCUUIUIMHY, KOTOpas MpPEeaOCTaBIISIET
MEKIMCHUTUITMHAPHBIN SI3bIK [ OMMCAHUS HAYYHOU KapTUHBI MUPA.

®duszuka SBISIETCS CUCTEMOOOpa3yromuM (AaKTOpOM [JIsl €CTECTBEHHO-HAYYHBIX
y4€OHBIX IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE COCPIKAHUSI XUMHUH,
Ouosnoruu, reorpaguu, aCTPOHOMHUH U CHEIUATbHBIX AUCIUIUIMH (TEXHUYECKas MEXaHUKa,
JIIEKTPOTEXHUKA, OJJIEKTPOHMKA W 1p.). YueOHas pguciumiuHa «Ddusmka» cosmaer
YHUBEpPCAIbHYIO 0a3zy Il u3ydyeHus oOIenpoPecCUOHANBHBIX U CIEIHAbHbBIX
JTUCIUIUINH, 3aKIaabIBast GyHIaMEHT JJIs IOCIEAYIOUIEro O0yUeHUs CTYACHTOB.

OO6nanas TOTMYECKOW CTPOMHOCTBIO M OMHUPAsICh HA AKCIIEPUMEHTAJbHbIE (aKTHI,
yueOHas guciuiuinHa «®Pusuka» GopMUpYeT Yy CTYACHTOB TNOJJIMHHO HAay4YHOE
MUpOBO33peHue. Pu3nKa SBISETCS OCHOBOM YYEHHS O MaTrepualbHOM MHUPE U pElIaeT
po0JIEMBI 3TOTO MUpA.

W3yuenne ¢usnkd B NPOPECCHOHATBHBIX 00pa30BaTCIbHBIX OPTraHU3aIMSIX,
peau3yIInuX 00pa3oBaTeIbHYIO MPOrpaMMy CPEeIHEToO 00IIero o0pa3oBaHus B Mpeaeiax
ocsoenust OITOII CITO na 6a3e 0ocHOBHOTO 00111eT0 00pa30BaHusI, UMEET CBOM OCOOCHHOCTH
B 3aBUCUMOCTH OT Npoduisi mpodecCHOHAIBHOTO 00pa3oBaHUs. DTO BBIPAXKAETCS B
COJIep’)KaHUU OOyUYEHUs, KOJIMYSCTBE YACOB, BBIJACIIICMBIX HA M3ydeHHE OTICIBHBIX TEM
NpoTrpaMMbl, TNIyOWHE WX OCBOCHHUS CTYACHTaMH, 00BEME M XapakTepe MPaKTHUCCKUX
3aHATHUH, BUJaX BHEAYAUTOPHOM CAMOCTOSTEIBHOM paOOThI CTY/ICHTOB.

B coneprkanum yueOHON IUCHUIUIMHBI 110 (PU3HUKE ITPU IOATOTOBKE 00YYarOIIMXCS 110
npodeccusiM M CHEHHATBHOCTSIM  TEXHHUYECKOro Mpoduis npodeccuoHaNIbHOTO
oOpa3oBaHus MPOYHUIEHOM COCTABISIONIEH ABIAETCS pasnen « NeKTPOAUHAMUKAY, TaK KaK
0O0JBIIMHCTBO NPO(ECCUil U CIelUaIbHOCTEN, OTHOCALIMXCS K 3TOMY MPOQHIII0, CBSI3aHbI
C DJIEKTPOTEXHUKOU U IIEKTPOHUKOM.



Hns cnemumansHocTed 08.02.11 «YmpaBieHue, SKCIUTyaTanuss U OOCTyKHMBaHHE
MHOTOKBapTHUPHOTO JOMa» NPO(UILHONH  COCTABISIONICH  SIBISIOTCA — CIEAYIOIINE
TUJAKTUYECKUE €TUHUIIBI:

Conep:xanue o0yueHust XapaKTepuCcTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH CTY/ACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBenenue YMeHus NOCTaHOBKH LEJEN AEATEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOM J€SITEIbHOCTH Il AOCTHIKEHHSI TOCTABIEHHBIX
LeJIeH, IPEJBUICHHS BO3MOKHBIX PE3yJIbTaTOB ITUX JECHCTBHIA,
OpraHMU3ali CAMOKOHTPOJIA U OLICHKH ITOJIy4EHHBIX PE3YJIbTaTOB.

Pa3Butue cniocoOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIH,
JIOTMYECKH 0OOCHOBBIBATH CBOO TOUKY 3PEHUSI, BOCIIPUHUMATh U
aHaAJTM3UPOBATh MHEHHS COOECeTHUKOB, TPU3HABAS IIPABO JIPYTOTO
YEJI0BEKAa HA MHOE MHEHHE.

[IpousBenenue n3mepeHust GU3MUECKUX BEIUYHH U OLCHKA
TpaHUIIbl MOTPEITHOCTEN U3MEPEHU.

[Ipencrasienue rpaHuLbl TOTPEIIHOCTEN U3MEPEHUH TIPU
MOCTPOEHUHU TPAPHUKOB.

YMeHue BbICKa3bIBaTh TUIIOTE3bI 11 O0BSICHEHUS
HaOJIFOJaeMBIX SABJICHUH.

YMenue npeajaratb MOJEIU SBJICHUH.

VYkazaHue rpaHul] NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N3noxkeHne OCHOBHBIX IIOJIOKEHUN COBPEMEHHOM HayYHOU
KapTUHBI MUDA.

[IpuBeneHre NpUMEpPOB BIUSHUS OTKPHITHIA B DU3UKE HA

MPOTpecc B TEXHUKE U TEXHOJIOTHUH MTPOU3BOICTBA.
Hcnonw3oBanue MuTepHeTa 11 HOMCKa HHMOPMAIIUHU

1. Mexanuka

1.1 Kunematuka [IpencraBinenne MEXaHUYECKOTO ABUKECHUS TEJa
YpaBHEHUSAMH 3aBUCUMOCTH KOOPAMHAT U MPOEKLUENH CKOPOCTH OT
BpPEMEHH.

[IpencraBieHre MEXaHUYECKOTO ABMKCHUS Tena rpadukamMu
3aBHCHUMOCTH KOOPJAMHAT U MPOEKIMEeH CKOPOCTH OT BPEMEHH.

Ornpenenenre KOOpAUHAT MPOUJEHHOTO MYTH, CKOPOCTH U
YCKOpEeHUs Tela 1o rpadukaM 3aBUCHMOCTH KOOPAUHAT U
MPOEKIUN CKOPOCTH OT BpeMeHu. OnpeeneHne KOopAuHatT
MPONJICHHOTO ITyTH, CKOPOCTH U YCKOPEHUS TeJla M0 ypaBHEHUSIM
3aBUCUMOCTH KOOPJIMHAT U MPOEKIUN CKOPOCTU OT BPEMEHH.

[TpoBeneHne cpaBHUTENBHOTO aHANIM3a PABHOMEPHOTO U
PaBHOIIEPEMEHHOI'O JBUKEHUM.

VYkazaHue UCIOJIb30BaHUS [TOCTYNATEIbHOTO 1
BpAIaTEIbHOTO ABM)KCHUI B TEXHHUKE.

[TpunobOperenne onbiTa pabOTHI B TPYMIIE C BHIMOJIHEHUEM
Pa3TUYHBIX COIMABHBIX POJICH.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEUCTBUI 1
KOHCTPYKIUU ISl SKCIIEPUMEHTAIBHOTO OIPEACIICHUS

KHHEMATHYECKUX BEJIU YHH.
[Tpencrarinenne nHOOPMAIIMK O BHIAX JBIKCHUS B BUC
TaOIUI[BL




1.2 Iunamuka. 3aKOHBI
COXpaHeHHs

[IpuMeHeHne 3aKk0Ha COXpaHEHUs UMITYJIbCa JJI BBIYUCICHUS
M3MEHEHUN CKOPOCTEH Tell IIPU UX B3aUMOACUCTBUSAX.

N3mepenne paboThl CHUJT M H3MEHEHHE KHHETHYECKON YHEPTUHN
rena. Berarcnenue paboThl CUJT M U3SMEHEHUS] KHHETUYECKOW SHEPTUU
Tena.

Boluucnenune noTeHIMAIbHONW SHEPTUH TEJ B TPABUTAIIMIOHHOM
nose. OnpeneneHre NOoTeHIMaaIbHON SHEPTUU YIIPYTO
neopMHUPOBaHHOTO Tela 10 U3BECTHOM Je(OpMAaLlUU U KECTKOCTH Tela.
[IpumeHeHne 3aKk0Ha COXpPAHEHU MEXAaHUYECKOU SHEPTUM MPU
jpacyeTax pe3yibTaTOB B3aUMOJECHCTBUM TEJl TPaBUTAIIMOHHBIMU CUJIAMU
Y CHUJIaMU yTIPYTOCTH.

VYkazaHue rpaHul] NPUMEHUMOCTH 3aKOHOB MEXaHUKH.

VYkazaHue yueOHbIX AUCUUIUINH, IPU U3YYEHUH KOTOPBIX
VCIIOJIb3YIOTCSI 3aKOHBI COXPaHEHUS

1.3 Mexannyeckue KoJe0anus u

BOJIHbI

HccnenoBanue 3aBUCHMOCTH TTEproa KoJieOaHUH
MaTEMaTUYECKOTO MasiTHUKA OT €0 JJIMHBI, MaCChl U aMILIUTY/ bl
KOJICOAHU .

HccnenoBanue 3aBUCHMOCTH MEpHOa KoleOaHui Tpy3a Ha
MPYKUHE OT €r0 MacChl U KECTKOCTU IIPYKUHBI. Briuucienne nepuona
KOJICOAHUH MaTeMaTHYECKOr0 MasiTHUKA MO0 U3BECTHOMY 3HAYEHHUIO €ro
IUIMHBL. Beluncnenue nepuoja kojaeOaHuil rpy3a Ha Ipy>KUHE 110
M3BECTHBIM 3HAYEHUSAM €I0 MacChl U )KECTKOCTH MPY>KUHBI.

BeipaboTka HaBBIKOB BOCIIPUHMMATh, AHATU3UPOBATH,
nepepadaTbIBaTh U NPEABABIATh HH(POPMAIIMIO B COOTBETCTBUU C
[IOCTABJICHHBIMHU 33Ja4aMH.

[IpuBeneHre npruMeEpoOB aBTOKOJIEOATEIBHBIX MEXaHUYECKIX
cucteM. [IpoBenenne kinaccupukanuy KoaecoaHmit

W3mepenune niarHbI 3ByKOBOM BOJIHBI IO pe3ysIbTaTaM HaOII0ICHHUH
MHTEPPEPEHIMH 3BYKOBBIX BOJIH.

Habmionenue u 00bsicHeHHe sIBIEHUN HHTEp(EpPEHLINT 1
MU(PPaKIUU MEXaHUYECKUX BOJIH.

[IpencraBnenue obnacTeii NpUMEHEHUS YIbTpa3ByKa U
NEPCIEKTUBBI €r0 UCIOIb30BAHUS B PA3JIMUHBIX 00JaCTAX HAYKH,
TEXHUKH, B MEIULIUHE.

N3n0xeHne cyTH 9KOJIOTHYECKUX MPOOIIEM, CBA3AHHBIX C
BO3/JCIICTBUEM 3BYKOBBIX BOJIH HA OPraHU3M YEJIOBEKA

2. OCHOBBI MOJIEKYJISIPHON (PU3MKH U TEPMOAMHAMUKH

2.1 MoJgexyasipHas pu3uka

BrIinonHeHne 3KCepuMEeHTOB, CITyKalluX JIJIs1 000CHOBaHUS
MOJIeKy I pHO-KMHeTH4eckoi Teopun (MKT).

Pemenue 3aa4 ¢ mpMEHEHUEM OCHOBHOTO YpaBHEHUS
MOJICKYJISIPHO-KUHETHUECKON TEOpPHH Tra3oB.

Omnpenenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU
HA OCHOBaHUH YPaBHEHMSI COCTOSIHUSA UJCAIbHOTO rasa.

Omnpeznenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU U
MPOUCXOAAIINX TTporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p
(V).

DxcnepuMeHTanbHoe uccnenoBanue 3apucumoctu p (T), V (T), p
(V).

[IpencraBnenue B Buae rpad kOB H30XOPHOTO, H300apHOTO U
M30TEPMHUYECKOTO MPOIIECCOB.




Brruncnenne cpegHell KHHETUYECKON AHEPTUU TEIIIOBOTO
ABWIKCHUSA MOJICKYJI 11O U3BECTHOU TCMIICPATypPC BCIICCTRBA.

BrickasbiBaHue TUIIOTE3 A1l O0BSICHEHHS HAOII0Aa€MBbIX SBJICHUM.
'Ykazanue rpanuvi IpUMCHUMOCTU MOACIIN ((HI[eaHBHBIﬁ ra3» U 3aKOHOB

MKT

2.2 CBoiicTBa NapoOB, KUAKOCTEH
U TBEPABIX TeJl

N3mepenue BIa)KHOCTH BO3yXa.

PacueT konnuecTBa TEMI0THI, HEOOXOAUMOTO Ul OCYIECTBICHMUS
npolecca rnepexoja BelecTBa U3 OJHOTO arperaTHOro0 COCTOSIHUS B
npyroe.

DKCHEpUMEHTAILHOE UCCIIE0BAHUE TEINIOBBIX CBOWCTB BELIECTBA.
[IpuBeneHre NpUMEPOB KaWUIAPHBIX SABJICHUN B OBITY, IPUPOJE,
TEXHHKE.

UccnenoBanue MeEXaHMYECKUX CBOMCTB TBEPABIX Tel. [IpuMenenue
(pU3UUECKUX MOHIATUI U 3aKOHOB B yUeOHOM MaTepuaie
Npo¢eCCHOHATIBHOIO XapaKTepa.

Hcnons3oBanue MHTEpHETA U1 TOMCKA HHPOPMALIUU O
pa3paboTKax U NPUMEHEHUAX COBPEMEHHBIX TBEPABIX U aMOP(HBIX
MaTepUajoB

2.3 OCHOBBI TEPMOAUHAMUKH

M3MepeHne KoInM4ecTBa TEIIOTHI B IPOLECCax TEIUIONepeIadHn.
Pacuér KomuuecTBa TEIUIOTHl, HEOOXOMMOTO JUISl OCYIIECTBICHUS
3aJIaHHOTO IMpolecca ¢ Temionepenadeid. Pacyér nsmeHeHuss BHyTpeHHE
HHEPTUU Tell, paboThl U IepEIaHHOTO KOJINYECTBA TETJIOTHI C
MCII0JIb30BaHUEM TIEPBOTO 3aKOHA TEPMOJAMHAMHUKH.

Pacuér paboThl, COBEpILICHHOI ra3oM, M0 TpaguKy 3aBUCUMOCTH P
(V).

Brruucnenue paboThl raza, COBEpIICHHON MTPU N3MEHEHUN
COCTOSTHUS IO 3aMKHYyTOMY 1uKiny. Beraucnenne KIIJI mpu coBepiienun
ra3oM pabOThI B IPOIIECCaX U3MEHEHHSI COCTOSIHUS IO 3aMKHYTOMY
uKiTy. O0bsACHEHNE MPUHIUIIOB ACHCTBUS TEIUIOBBIX MAIIMH.
JlemoHCTpanus ponu (U3NKK B CO3JAaHUU U COBEPIICHCTBOBAHUU
TEIUIOBBIX JBUTATEIEH.

WznoxeHne CyTH 3KOIOTUYECKUX MPOOIeM, 00YCIOBIEHHBIX
pPaboTOI TEIUIOBBIX JBUTATENICH U MIPEUIOKEHUE ITyTH UX PELICHHUS.

VYka3aHue rpaHull IpUMEHUMOCTH 3aKOHOB TEPMOIUHAMUKHU.
'YMeHue BECTH JUaJIor, BBICIYIINBATh MHEHUE ONIIOHEHTA, y4aCTBOBATh
B JMCKYCCHUHU, OTKPBITO BbIpaXKaTh U OTCTaWBaTh CBOIO TOUKY 3PEHHUS.

VYka3zaHue y4eOHbIX JUCLUIUIMH, IPH U3YYEHUU KOTOPBIX

MCTIOJIB3YIOT y4eOHbINH MaTeprai «OCHOBBI TEPMOJIUHAMHUKI

3. DJeKTPOAMHAMUKA

3.1 DaekTpuyeckKoe moje

Brruncnenue cui B3aMMOCHCTBHS TOYEUHBIX AJIEKTPUIECCKIX
3apsI0B.

Brruncnenue Hanps»KEeHHOCTH 3JIEKTPUIECKOTO TOJISL OJTHOTO U
HECKOJIbKUX TOUEUHBIX JEKTPUUECKUX 3apsIIOB.

Brrurcnenue moTeHImana 3IeKTPUIECKOro MoJisk OTHOTO U
HECKOJIbKUX TOUEUHBIX JEKTPUUECKUX 3apsiioB. M3mepenue pasHoCTH
MOTEHIINAJIOB.

W3mepeHne sHepruu JIeKTPUIYECKOTO MOJIs 3apSKEHHOTO
KOHJICHCATOPA.

Brruncienue sHepruu 3J1eKTPUUYECKOro MoJis 3apsSKEHHOTO
KOHJICHCATOPA.




Pa3zpaboTka miaHa 1 BO3MOXHOUM CXeMbI ACHCTBUI
AKCIIEPUMEHTAIILHOT'O ONpPEIeTICHUs AIEKTPOEMKOCTH KOHAEHCATOpa U
ITAAIEKTPUIECKOM TIPOHUIIAEMOCTH BEIIECTBA.

HpOBe,Z[GHI/Ie CpaBHI/ITeJII:HOI‘O aHaJn3a FpaBI/ITaI_[I/IOHHOFO 148
PIEKTPOCTATUYECKOTO MOJICH

3.2 3aKOHBI MOCTOAHHOI0 TOKA

N3mepenue moutHocTH 3ekTpudeckoro Toka. Msmepenue 3/1C u
BHYTPEHHETO CONPOTUBIICHUS NICTOYHHUKA TOKA.

BrinonHenue pacuéroB CUiIbl TOKA U HAIIPSKEHUN HA y4acTKax
prekTpudecKux 1eneid. OObsICHEHNE Ha IPUMEPE IEKTPUICCKOM IIETH C
nByMmst uctouHnkamu Toka (31C), B KakoM ci1y4yae UCTOYHHK
AIIEKTPUUYECKON SHEPTUU paboTaeT B peXKUMe TeHeparopa, a B KaKoM — B
peKuUMe oTpeOuTeNs.

Omnpenenenue TemnepaTypbl HUTH HakanuBaHus. M3mepenne
PIIEKTPUYECKOTO 3aps/ia 3JIEKTPOHA.

CHsiTHE BOJIbTAMIIEPHOW XapaKTEPUCTUKH AUO/IA.

[IpoBeneHne CpaBHUTEIBHOIO aHAIN3A MOJIYITPOBOAHUKOBBIX
TUOJIOB U TPHOJOB.

Hcnons3oBanue MHTEpHETA 11 TOMCKA HHPOPMALIUHU O
MEPCIIEKTUBAX Pa3BUTHUSA MOIYITPOBOJHUKOBOU TEXHUKH.

Y cTaHOBKA IPUYHUHHO-CIIEICTBEHHBIX CBS3€EH

3.3 MarauTHoOe moJie u
3JIeKTPOMATHUTHAS UHAYKIHSA

W3mepenrie MHAYKIIMY MarHUTHOTO MOJIs. Beranciienue cui,
MENCTBYIOIIMX HA IPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.
Brruncienue cui, 1eMCTBYIOMIMX HA AIEKTPUUECKUI 3apsi],
MBUKYIIMIICS B MAHUTHOM TIOJI€.

Uccnenosanue ABIeHUN 3JIEKTPOMArHUTHON MHIYKIINH,
CaMOUHIYKIUU.

Brruncnenue sHeprun MarHuTHOTO nojst. OObsiICHEHHE MTPUHITUIIA
IMEeNCTBUS DIIEKTPOABUTATEIIA.
OObsicHeHHEe TPUHIIMIIA ACWCTBUSI TeHEpaTopa dJIEKTPUIECKOrO
TOKa M 3JIEKTPOU3MEPUTENBHBIX TPHOOpoB. OOBsICHEHUE MPUHITUTIA
neiicTBUS Macc-crekTporpada, yckopuTenen 3apsyKeHHbBIX YaCcTHII.
OOBsICHEHHE POJIM MATHUTHOTO TIOJIsE 3eMJTU B )KU3HH PACTCHHIA,
PKUBOTHBIX, YEJIOBEKA.
[IpuBenenne npuMepoB MPAKTUYECKOTO IPUMEHEHHUS U3yUE€HHBIX
SIBJICHH, 3aKOHOB, TPUOOPOB, YCTPOKHCTB.
[IpoBenenune cpaBHUTENBHOIO aHAJIM3A CBOMCTB
PIEKTPOCTATHYECKOT0, MATHUTHOI'O U BUXPEBOTO AIEKTPUUECKUX MOJIEH.

OObsicCHeHHE HA TIPUMEPEe MarHUTHBIX SIBJICHUMN, TTOYeMy (DU3HKY
MO>KHO PaCCMaTpPUBATh KaK METa AUCIUILINHY

4. D1eKTPOMarHUTHbIE
KO0J1eOaHMS U BOJIHBI

4.1 DyIeKTpOMarHMTHBIE
KO0JIe0aHHMS U BOJIHBI

Habmonenue ocruuiorpaMM rapMOHUYECKUX KOJICOAHUH CHITBI
TOKA B LICTIH.

H3mepenue 351eKTpoEMKOCTH KOHIeHcaTopa. M3mepenue
MHIYKTUBHOCTb KaTyLIKH.

HccnenoBanue siBIEHNS IEKTPUUYECKOTO pE30HAHCA B
IMOCJIEA0BATEILHOM [EH.

[IpoBenenue ananoruu Mexay GU3NIECKUMHU BEIMYMHAMH,
XapaKTEpU3YIOIIMMHA MEXaHUYECKYIO U DJIEKTPOMATHUTHYIO
KOJIeOaTeIbHbIE CUCTEMBI.
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Pacuér 3HaueHuil cuibl TOKA M HATIPSKEHUSI Ha DJIEMEHTaX Lenu
MEepEMEHHOTO TOKa.

HccnenoBanune npuHIMNA 1SHCTBHUS TpaHcPopMaTopa.
MccnenoBanue nmpuHIMIA ASUCTBUS TeHEPATOPa MIEPEMEHHOIO TOKA.

Hcnons3zoBanne MHTEpHETA /U151 TOMCKA HH(GOPMAITUH O
COBPEMEHHBIX CIIOCO0ax Mepeaadn MIEKTPOIHEPTUH

OcyuiecTBieHue paguonepeaadyu u paauonpuema. ccnenosanue
CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOILIEHUS K U3Y4aeMbIM Ha YpOKax
(u3uKK 00bEKTaM M OCBaMBAE€MbIM BUJaM JesITeIbHOCTH. OObsCHEHNE
MPUHLIMITHAIBHOTO Pa3INyus IPUPOIbI YIPYTUX U 3JIEKTPOMAarHUTHBIX
BOJIH. M3110’)KeHNE CYTH SKOJIOTUYECKUX MPOOIIEM, CBI3aHHBIX C
PIEKTPOMArHUTHBIMU KOJ€OaHUSIMU U BOJHAMHU.

OOBsICHEHHE POJIH SJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
rcciaeqoBaHugx BeenenHon

5. OnrTuka

5.1. OnTuka

[IpuMmeHeHre Ha MPAaKTUKE 3aKOHOB OTPAXKEHUSI U MTPETOMIICHUS
CBETa IPU PELICHUH 3a4a4.

Omnpenenenne CeKTPaIbHBIX IPaHUI YyBCTBUTEIBHOCTH
YEJIOBEYECKOTO IJ1a3a.

YMeHue cTpouth U300paKeHHs MPEIMETOB, JaBaeMble JINH3AMH.
Pacuér paccTOsSHUS OT JMH3BI 10 U300paKECHUS TPEIMETA.

Pacuér onrrrueckoii cuitbl uH3BL. 3Meperue GoKycHOTro
paccTosiHus JIMH3BL. McnblTaHue Mozeneil MUKpOCKOIIa U TeJlecKona
Habmionenue siBineHust uHTepPepeHnu JIeKTPOMAarHUTHBIX BOJIH.
Hab6mronenue siBneHus nudpakiuy dJIEeKTPOMArHUTHBIX BOJH.
Habmroienue siBieHust Moysipu3aliy AJIeKTPOMAarHUTHBIX BOJIH.
M3mepeHune IIMHBI CBETOBOM BOJHBI 110 pe3yabTaTaM HaOII01eHUS
siiieHus nHTepdepennnn. Habmonenue spienns U paxiiuy cBeTa.
HabmroneHue siBieHus NMoyisgpu3alvy U nucnepcun ceeta. [louck
pa3Iuri U CXO/CTBA MEXAY NU(PPAKIIMOHHBIM U AUCTIEPCHOHHBIM
CIIEKTpaMH.

[TpuBeneHre NpUMEpOB MOSBICHUS B IPUPOJIE U UCIIOJIb30BAHUS B
TEXHHKE SBICHUN nHTepdepeHINN, TUPPAKITUH, TOJIIPU3ALAN U
imucrniepcuu ceeta. [lepeuncienrie MeTo10B O3HAHMS, KOTOPbIE
MCIIO0JIb30BaHbI PU U3YYEHUU YKA3aHHBIX SBJICHUM

6. Di1eMeHThI KBAHTOBOM
(puszuku

6.1 KpanToBasi onTuKa

Hab6nronenue dotosnexkrpuueckoro sdpdekxra. O0bsicHEHNE
3akoHOB CTOJIETOBAa HA OCHOBE KBAaHTOBBIX IPEACTABICHUH.

Pacuér makcrumManbHOW KHHETUYECKON SHEPTUH SJIEKTPOHOB MPU
(dorosnexTpuueckom s pexre.

Omnpenenenne padOTHI BBIXO/Ia JIEKTPOHA O TpaduKy
3aBHCUMOCTH MaKCUMaJIbHON KMHETUYECKOM SHEPruH (HOTOAIEKTPOHOB
0T 4acTOTHI cBeTa. M3mepeHnne paboThl BIX0/1a AJIEKTPOHA.
[epeuncnenne npuGOPOB yCTAaHOBKH, B KOTOPBIX MpUMEHseTCs 0e3
- HHEPIIMOHHOCTH (hoTod(PdekTa.

OOBsicCHEHHE KOPITYCKYJISIPHO-BOIHOBOTO JTyain3Ma CBOMCTB
(dotoHOB. OOBsICHEHHE POJTU KBAHTOBOM ONTHUKHU B PA3BUTHU

COBPEMEHHOM (pr3uKu
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6.2 ®du3uka aTomMa u
aTOMHOIO siApa

Hab6nronenne nuHeRvaThIx CIIEKTPOB.

Pacuér yacToThl ¥ AJIMHBI BOJIHBI UCITYCKAEMOT'O CBETA MPHU
[epexo/ie aToMa BOJOPOa U3 OJHOIO CTALIMOHAPHOTO COCTOSIHUS B
pyroe.

OO0BsicHEeHHE TTPOUCXOXKICHHS JIMHEHYATOTO CIIEKTpa aToMa
BOZOPO/A U PA3NINYUsl IMHEHYATHIX CIEKTPOB PA3JIMUHBIX Ta30B.

UccnenoBanue quHEMYaToro CeKkTpa.

HccnenoBanue npuHIuna padoThl TIOMUHECIIECHTHON JIAMITHI.
Ha6nronenue u o0bsCHEHHE IPUHIINIIA JISHCTBUS Jlazepa.

IIpuBeneHne NpUMEpPOB UCIIOJIB30BAHUS Ja3epa B COBPEMEHHOM
HayKe U TEXHHKE.

Hcnons3oBanue MHTEpHETA 11 TOMCKA HHPOPMALIUU O
MEepCIEeKTUBAX IPUMEHEHHUS JIa3epa

Habmonenue TpexoB anbda-dactull B kamepe Bunbcona.
PeructpupoBaHue AI€pHBIX U3TYYEHUN C MOMOIIBIO cuéTunka ['eil repa.

Pacuér sHepruu cBsi3u aTOMHBIX s11€Ep.

Ornpenenenue 3apsiia ¥ MacCOBOIO YUCIIA ATOMHOTO s/Ipa,
BO3HHMKAIOIIETO B pe3yJbTaTe PaJMOaKTUBHOIO pacnajia.

Brruncnenue sHepruu, 0cBOOOXKAaI0MIENHCs TPU PaAMO0aKTHBHOM
pacrnaze.

Onpenenenrie TPOaYKTOB SIAECPHON peaKiuu.

Brruncnenue sHeprun, 0CBOOOKIAOIICHUCS TIPH SIIEPHBIX
peakuusax. [loHnManne npeuMyIecTB 1 HETOCTATKOB UCIIOJIb30BAHMS
AQTOMHOM 3HEPrUU U HOHU3UPYIOIIUX U3JTYYEHU B MPOMBIILIEHHOCTH,
MEULIIHE.

N3noxxeHne CyTH SKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
OHOJOTUYECKUM JIEHCTBUEM PAAHOAKTUBHBIX U3ITYUECHUH.

[IpoBenenue knaccuuKauy 3IEMEHTAPHBIX YACTHUIL IO UX
(buznyecKuM XapakTeprCcTUKaM (Macce, 3apsay, BpEMEHH JKU3HU, CIUHY
U T. 1.).

[Tonnmanue eHHOCTEN HAYYHOTO MTO3HAHUS MUpPa HE BOOOILIE AJIs
MEeIIOBEYECTBA B LIEJIOM, a JIJISl KaXI0T0 00yUJaIoIerocs JIMYHO,
LIEHHOCTEHN OBJIAJICHUSI METOJOM HAYYHOT'O TO3HAHHUS ISl JOCTUKEHUS
ycrexa B JIF0O0M BUIC TPAKTUYECKON eI TEIbHOCTH

7. IBoJIIOINSA BCEJICHHOM

7.1 Ctpoenue u pa3BuTHE
Bcesennoii. DBoJionus 3Be3/1.

Ha6monenue 3a 3Bé3gamu, JIyHOU U MJIaHETaMU B TEJIECKOIL.
Habmo1eHue COTHEUHBIX MATEH C MMOMOIIBIO TEIECKOIa U COTHEYHOTO
HKpaHa.

Hcnonp3zoBanne MHTEpHETA /TSI TOMCKA N300payKEHUH
KOCMHYECKHX 00BEKTOB M HH(POpMALIUK 00 UX OCOOCHHOCTSX
OO0CcyXIeHre BO3MOXKHBIX CIICHAPHUEB DBOJIIOIMHU BeeaeHHoi.
Mcnonp3oBanue MHTEpHETA U1 TOUCKA COBPEMEHHOM HH(pOpMAaLUU O
pazsuTuu Beenennoit. Orienka nHGopManuu ¢ Mo3UluK €€ CBOWCTB:
ITOCTOBEPHOCTH, 00bEKTHBHOCTH, IMOJTHOTHI, aKTYaJIbHOCTH U T. 1.

Brruncnenue sHepruu, 0cBOO0XKAAI0MIENHCs TPU TEPMOSIEPHBIX
[peaKLusX.

dopMynupoBKa IpoOIeM TepMOsIEPHOM SHEPreTHKU. OOBsICHEHNE
BIIMSIHUSI COJTHEYHOU aKTUBHOCTH Ha 3emitto. [lonnmanue ponu
KOCMHYECKUX UCCIEAOBAaHUM, UX HAYYHOTO U SKOHOMHYECKOTO
BHAYCHMUSI.

OO6cyx1eHne COBPEMEHHBIX THIIOTE3 O MPOUCXOKICHUH
CoTHEYHOM CUCTEMBI
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MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

YueOuslit npeamet «Dusnkay usydaercs B 00111e00pa30BaTENbHOM IIUKIIE Y4eOHOTO
IUIaHA OCHOBHOW 00pa30BaTENbHOM MHPOTpaMMbl  CpPEIHEro  MpodecCHOHATbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO O0IIEero 00pa3oBaHUs C MOJTYYECHHEM CPEIHEro OOIIEro
oOpazoBaHws.
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2. TEMATHYECKOE IINTAHUPOBAHUE

Y4yeOHasi Harpy3Ka BO B3aUMOJACHCTBUM €

npenogaBareeM CamocrosiTesibHAsA
padora
HaumenoBanmue pa3aena Bcero B TOM YHCJIe
Y4eOHBIX
N TeopeTHYecKoe JIP u 113
3aHATHH
o0yueHue
BBenenue 2 2 0 2
Pa3znen 1. Mexanuka 56 36 20 24

Tema 1.1 KunemaTtuka 14 4 10 8
Tema 1.2 lunamuka 26 20 6 8
Tema 1.3 Mexanuueckue KoneGaHus U BOJTHBI 16 12 4 8
Paznen 2. OcHOBBI MOJIEKYJISIPHON PU3HKH H 42 32 10 18
TePMOAUHAMUKH
Tema 2.1 MonekynsapHas pusnka 18 14 4 6
Tema 2.2 ColicTBa napoB, )KUIKOCTEN U TBEPABIX TEIN 12 8 4 6
Tema 2.3 OCHOBBI TEPMOJIMHAMUKHU 12 10 2 6

Pa3nes 3. DiekTpoamHaMuKka 60 34 26 26
Tema 3.1 DnekTpuyeckoe moje 24 14 10 8
Tema 3.2 3aK0OHBI MOCTOSTHHOTO TOKA 22 10 12 8
Tema 3.3 MaruutHoe noJie ¥ 3J€KTPOMarHuTHass HHAYKIUS 14 10 4 10

Pa3neu 4. DiiekTpoMarHuTHbIE K0JIeOAHUSI H BOJTHBI 12 8 4 12
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Tema 4.1 DnekTpoMarHuTHBIE KOJI€OAHUS U BOJTHBI 12 8 4 12
Pasznen 5. Ontuka 14 10 4 12
Tema 5.1 Ontuka 14 10 4 12
Pasnen 6. DieMeHTHI KBAHTOBOM PU3UKH 22 16 6 8
Tema 6.1 KBanToBas ontuka 12 8 4 4
Tema 6.2 @u3nka aroma U aTOMHOTO SApa 10 8 2 4
Pasnen 7. dBosouns BeejleHHOM 2 2 0 2
Tema 7.1 Crpoenue u pazputue BeeneHHON. DBOIONNS 3BE3T 2 2 0 2
Hroro 210 140 70 104
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3. COAEP)KAHHUE YYEBHOI'O ITPEJIMETA

Duszuka
HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0vem | YposeHb Ne Bun BueayauropHasn
pa3iesioB U TeM JabopaTopHbIe PadoThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (poeKT)
3aJaHue KOJI-BO
4acoB
1 2 3 4 5 6
1 cemectp -100 yacos
Beenenue 2 yaca Coaepixkanue yueOHOro MaTepuajia
dusuka — GpyHrnaMeHTaIbHas HAyKa O TIPUPOJE. 272 1 1 KY [Toaroroska 2
BBoanbi Tect COOOIIEHHS 1O
3aJJaHHOU TEME
Pa3zgen 1. Mexanuka — 56 yacos
Tema 1.1 Conepxanue yueOHOro Marepuasa
Kunematuka- 14 4.
Mexanunyeckoe nuxenue. [lepemenienne. [1yth 2/4 2 2 KY
[IpssMonMHEITHOE pPaBHOMEPHOE NBI)KCHHE U 2/6 2 3 KY
PaBHOYCKOPEHHOE JABM)KEHUE
Pemienne 3amau 1mo TeMe paBHOMEpPHOE H 2/8 2 4 131 Cucremaruzanus 2
PaBHOYCKOPEHHOE JBI)KEHUE TEOPETUUECKUX 3HAHUN
CBoOomHOE TMmameHue Tea. JIBmkeHue Tena, 2/10 2 5 113 2 CucreMaruzamnus 2

OpOIIEHHOTO MO/ YIJIOM K TOPHU30HTY.

TEOPETUUECKUX 3HAHUU
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3aJaHue KOJI-BO
4acoB
1 2 3 4 5 6
bammcrndeckas kpuBas. Penrenue 3a1a4 mo tem | 2/12 2 6 I13 3 CucreMarusanus 2
JBUKCHHUS TEJI TOJ] IEHCTBUEM CHIIBI TSXKECTH TEOPETUIECCKUX 3HAHUU
PaBHOMEpHOE NBMKEHUE 110 OKPYKHOCTH 2/14 3 7 13 4 Cucremaruzanus 2
TEOPETUYECKUX 3HAHUI
[lenTpocTpeMuTtensHOE(HOPMAILHOE) u| 2/16 3 8 I35 Cucremaruzanus 2
TaHTE€HI[MAJbHOE YCKOPEHUE. TEOPETHUYECKUX 3HAHUM
Tema 1.2 Conepxanue yueOHOro Marepuasa
Junamuka-26 4.
[lepBb1ii, BTOpoOii W Tpetmii 3akoH HproToHa. | 2/18 2 9 KY
Cuna. [Tpunuun otHOcUTeNnbHOCTH [ anmiies.
Cuna tpenus. Cuna ynpyrocTu. 2/20 2 10 KY
Pemmenue 3amad Ha ABMDKEHHE IO AEHCTBHEM 2/22 3 11 13 6 CucreMmaTuzamus 2
Pa3IUYHBIX CHIL. TEOPETUUECKUX 3HAHUN
2/24 3 12 JIP 1 Nzyuenue 2
HccnenoBanue ABMXKEHHUS Tela MO JIEHCTBUEM METOINYECKUX
IIOCTOSIHHOU CHJIBI. ykazaHuii k 1/p 1
DOHeprusi KHUHETHYeCKass M IOTEHUUAJbHAS. 2/26 3 13 KY
PabGora cunbl. MomHoCTh
3aKOH COXpaHEHWs TIOJHOW MeXaHWUYecKkou | 2/28 2 14 KY

SHEPruu
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajlaHue KOJI-BO
4yacoB
1 2 3 4 5 6
2/30 2 15 I13 7 Cucrematuzanus 2
Pemenue 3a1a4y Ha 3aKOHBI COXPaHEHUS .
TEOPETUYECCKUX 3HAHUU
3aKOH BCEMUPHOTO TATOTeHUs. Cua TAKECTH. 2/32 2 16 KY
Bec tena. HesecomocTh 2/34 2 17 KY
Nmnynbce. 3aK0H COXpaHEHUs UMITYJIbCa 2/36 2 18 KY
PeaktuBHOE nBmwkeHue. 3HaueHuwe pador K.O. 2/38 2 19 KY
[{1oIKOBCKOTO ISl KOCMOHABTUKHU
PaBHOBecue aOCOTIOTHO TBEPABIX TEI. 2/40 2 20 KY
Koumponvnas paboma TPK 1 2/42 3 21 KP BeimonHuTh aHanmms3 K/p 2
Tema 1.3. Coaepixkanue yueOHOro MaTepuajia
Mexannuyeckue
KoJIe0aHus U XapakTepucTUKa TapMOHUYECKUX KojeOaHmil. | 2/44 3 22 KY
BOJIHBI - 16 4. [IpeBpaiieHue sHepruM MpU TaPMOHUYECKUX
KOJIeOaHUSX.
Mexanudeckue konebanus. Matemarudeckud u | 2/46 2 23 KY

IIPYKUHHBIA MasTHUKHU.
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajaHue KOJI-BO
4yacos
1 2 3 4 5 6
2/48 2 24 JP2 Wzyuenue 2
Omnpenenenne yCKOpeHHs] CBOOOAHOIO MaJieHus
METOINYECKUX
IIPH TOMOIIY MasITHHUKA. .
yKazaHui K 1/p 2
N3ydyenne 3aBucuMocTd nepuona komnebanuii | 2/50 2 25 113 8 CucreMaTuzanus 2
HUTSHOTO MasATHUKA OT JITMHBI BOJIHBI. TEOPETUUECKUX 3HAHUN
Breinyxnenasie  kosjeOaHus. ABTOKOJICOAHUS. 2/52 2 26 KY
Pe3onanc
XapakTepucruka BOJIHOBOT'O nporecca. | 2/54 2 27 KY
OcHOBHBIE CBOICTBa BOJH : HHTEp(EpeHINs,
mudpakius, NpeIoMiIeHne, OTpakeHne
3ByKOBBIE BOJHBL. MH(Pa3BYK M YIBTPa3ByK 2/56 2 28 KV
Konumponvnasa paboma TPK 2 2/58 3 29 KP BrimonauTh aHamm3 x/p 2
Pa3znen 2. OcHOBBI MOJIEKYJISIPHOM (PU3UKM U TePpMOAUHAMUKH — 42 yaca
Tema 2.1 Coaepixkanue yueOHOro MaTepuajia
MosekyasipHasi
dusnka - 18 u. OcHoBHble  monoxkenuss MKT wu  wux | 2/60 2 30 KY
AKCIIEPUMEHTAIBHOE MTOATBEPKIEHUE
XapakTepUCTUKU CTPOCHUSI BELIECTBA 2/62 2 31 1139 Cucremaruzanus 2

TEOPETUUECKUX 3HAHUI

19




HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajlaHue KOJI-BO
4yacoB
1 2 3 4 5 6
CBsi3p  MEXIy JaBlIeHUEM W cpenHed | 2/64 2 32 KY
KMHETUYECKON JHEprue MOJEeKyJd HACaTbHOTO
rasa.
TemnoBoe paBHOBecue. TemnepaTypa 2/66 2 33 KY
Wneanpubiii  1a3.  OcHOBHOe  ypaBHeHue | 2/68 2 34 KY
UJeaNbHOTO rasa.
VYpaBnenue Menaeneesa- Knanelipona 2/70 3 35 KY
N3zompornieccer. ['paduku n30mporieccos. 2/72 3 36 KY
N3yuenune nzobapHOro mporecca 2/74 3 37 JIP3 Nzyuenue 2
METOINYECKUX
yKazaHu# K a/p 3
Koumponvnas paboma TPK 3 2/76 3 38 KP BeimonHuTh aHanmms K/p 2
Tema 2.2 Coaepixkanue yueOHOro MaTepuajia
CgoiicTBa napos, _ _
JKHIKOCTel 1 Hacpmenusii u HEHACHIICHHBIN nap. 2/78 2 39 KY
TBepabIX Tea -12 4. BraxHoCTS.
Kumienne SKUIKOCTEH. 3aBucumocts | 2/80 3 40 KY
TEMIEPATypPbl KHUIICHUS OT  JaBJICHHUS.

CwmauuBanue. KanusnsipHsie siBICHUS.
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajlaHue KOJI-BO
4yacoB
1 2 3 4 5 6
CtpoeHre Ta3000pa3HbIX, XHUJAKUX W TBEpIbIX | 2/82 2 41 113 10 CucreMaruzanus 2
Tell. [IoBEpXHOCTHOE HATSIKEHHUE. TEOPETUUECKUX 3HAHUU
Kpucrammmueckue u amopousie tena. Xunkue | 2/84 3 42 KY
KPHUCTAJLJIBL.
MexaHnuecKkrue CBOMCTBa TBEPAbIX Tell. Momyns | 2/86 2 43 KY
Onra.
Omnpenenenue MOIyJsl YOPYrocTd pe3uHbl u | 2/88 3 44 JIP 4 N3yuenue
ko3 uImenHTa )KeCTKOCTH. METOIUYECKUX
yKazaHui K a/p 4

Tema 2.3 OcHoBbl | Conep:xanne y4eOHOro MaTepuaJia

TePMOAMHAMMKH

-12 u. BuyTpennsas ~ oHeprus  Tena. Crioco0wr | 2/90 2 45 KY
W3MEHEHUS BHYTPEHHEH SHEPTUHU Tea.
Pabora rasza. KommuectBo Teruiorsl. Y aeinbHast 2/92 2 46 1311 CucreMmaTuzanus 2
TEIUIOEMKOCTh. Pacder raza Ha TeMy TETIOBBIX TEOPETUUECKUX 3HAHUN
SIBJICHUU.
VYpaBHeHue TerioBoro Oananca. IlepBeiii 3akon | 2/94 2 47 KY
TEPMOINHAMHUKH.
[IpumeHeHne nepBoro 3aKkoHa TEPMOJAMHAMHUKU K | 2/96 2 48 KY

Pa3IUYHBIM MpoIeccam
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajlaHue KOJI-BO
4yacoB
1 2 3 4 5 6
Heo0xoauMocTh TEIIOBBIX MporieccoB. Bropoe | 2/98 2 49 KY
HAYaJI0 TEPMOIUHAMUKHI
Koumponvnas paboma TPK 4 2/100 3 50 KP BrimonHuTs aHanms x/p 2
2 cemectp - 110 4.

Pasznea 3. Duekrpoaunamuka - 60 4.

Tema 3.1 Coaepixkanue yueOHOro MaTepuajia

deKTpUYECcKoe

noJe - 26 u. DNEKTpUYECKHIA 3apsa. DJIeMEeHTapHbIN 3aps. | 2/102 2 51 KY
DneKTpu3anus Tei. 3aKOH COXpaHEHHUs 3apsija.
3akon Kymnona 2/104 2 52 KY
Pemenune 3amau mo Teme saektpu3amus Ten. | 2/106 2 53 113 12 CucreMaruzanus 2
3akoH Kynona TEOPETUYECKUX 3HAHUUI
DIIEKTPUUYECKOE MOJI€ TOYECYHOTO 3apsija. 2/108 2 54 113 13 CucreMaTuzanus 2

TEOPETUYECKUX 3HAHUI

bmuskoneiicTBue m nedicTBue Ha pacctosHud. | 2/110 2 55 KY
DNEKTPUUYECKOE MOJIE.
HanpsbxkenHocts 3iekTpudeckoro noist. Jluaum | 2/112 3 56 KY
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIS.
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3aJaHue KOJI-BO
4acoB
1 2 3 4 5 6
[IpuHIMn cynepno3uuuy CUil U MOJeH. 2/114 3 57 113 14 CucremaTtu3zanus 2
TEOPETUUECKUX 3HAHUU
OIHOPOAHOE JIEKTPOCTATUYECKOE MOJIE 2/116 2 58 I13 15 CucreMmaTuzamus 2
TEOPETUYECKUX 3HAHUI
[Monspu3zanus qudsiekTpukoB. [lorennmanpHOCTs | 2/118 2 59 KY
3JIEKTPOCTATHYECKOTO TOJIS.
Pabora omHOpomHOTO 3NeKTpocTaTHdeckoro | 2/120 2 60 [13 16 Cucremaruzanus 2
MOJIS. TEOPETUUECKUX 3HAHUN
Konnencarop. CoennHeHre KOHAEHCATOPOB. 2/122 3 61 KY
DHeprus 3apsHKeHHOTO KOHAEHcaTopa 2/124 3 62 KY
Tema 3.2 3akoHbl Coaepixkanue y4eOHOro MaTepuaJbl
NMOCTOSIHHOT'O TOKA
224 Onekrpudeckuii Tok. Cuia TOKa W TUIOTHOCTB | 2/126 2 63 13 17 Cucremaruzanus 2
TOKa. DJEKTPUUECKOE COMPOTUBIIECHUE. 3aKOH TEOPETHYECKUX 3HAHUU
Oma 1151 yyacTka LelnH.
N3ydenue 3akoHa Oma 111 ydacTKa LEeTH. 2/128 2 64 JIP 5 N3yuenue
METOAMYECKHUX
yKazaHu# K a/p 5
CoennHEeHNE TPOBOHUKOB 2/130 65
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3a/laHHe KOJI-BO
4acoB
1 2 3 4 5 6
W3mepenue cuiibl TOKa U HANPSKEHUS. 2/132 3 66 KY
DIIeKTPOABUIKYIIIAS CUJTIA. 2/134 3 67 I13 18 CucreMaTuzanus 2
TEOPETUYECKUX 3HAHUI
3akon OMa AJis TTOJTHOM LIETIH. 2/136 3 68
Omnpenenenue SC u BHyTpeHHero | 2/138 3 69 JP 6 N3yuenue
COTIPOTUBIICHUS UCTOYHHUKA TOKA. METOAMYECKUX
yKa3zaHuu K 7/p 6
Pabora 1 momHOCTb TOKA. 3akoH /[xoyns-Jlenna | 2/140 3 70 113 19 CucremaTu3zanus 2
TEOPETUUECKUX 3HAHUU
DJNeKTpuYecKuid TOK B Bakyyme, B Meramnax, | 2/142 2 71 KY
KUJKOCTSX, razax.3aKoHbI INEKTPOJIN3A.
[Tna3zma.
OJNeKTpUYeCKH TOK B  IOJYIPOBOJHMKaX. | 2/144 3 70 KY
Cob6cTBeHHass ¥ TpUMEcHass MPOBOAMMOCTH
IUTYTIPOBOJHUKOB P-N MEPEXO.
Koumponvnas paboma. TPK 5 2/146 3 71 KP BeimonHuTs aHanmm3 K/p 2
Tema 3.3 Conepxanue yueOHOro Marepuasa
MarxHuTtHoe 1moJie u

MarautHoe 1osie. BsaumoneiictBue TOKOB. | 2/148 2 74 KY

BekTop MarHUTHON MHIYKIUU.
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3ieIoB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajaHue KOJI-BO
4yacos
1 2 3 4 5 6
3JIeKTPOMArHuTHa | MarHutHass wWHAyKuus. Jluaum wmarauTtHOHM | 2/150 2 75 113 20 Cucremaruzanus 2
s uHAyknusa -14 4 | uaaykuuu. Cuna Amnepa. IIpumenenue cuiibl TEOPETUUECKUX 3HAHUU
AmMrmepa
Cuna Jlopenna u e€ npumenenue. Maruutueie | 2/152 3 76 KY
CBOMCTBA BEIIECTB.
Pemenue 3anau no teme Amnepa u Jlopenna 2/154 2 77 KY
DNeKTpOMarHuTHas VHTYKIIHS. 3akon | 2/156 2 78 113 21 CucreMaTuzarnus 2
ANEKTPOMArHUTHOM  HMHAYKIMU.  Buxpesoe TEOPETUYECKUX 3HAHUI
INEKTPUUYECKOE TOJIE.
Camounayknus. MHIYKTUBHOCTh.  ODHeprus | 2/158 2 79 KY
MarHUTHOT'O TOJI.
Pemenne 3amay Ha TeMy MarHuTHBIA TOTOK, | 2/160 3 80 KY
OJIC nHayKIumu.
Pa3nes 4. JiiekTpoMarHuTHbIe KoJie0aHus U BOJIHBI —12 yacoB
Tema 4.1. Conepxanue yueOHOro Marepuasa
JIEKTPOMarHuTH
CBoOoHbIE 3JIEKTPOMAarHuTHBIE Koyebanus B | 2/162 2 81 KY

bIe KOJICOAHUSA U
BOJIHEI -12 4.

KoJ1e0aTeIbHOM KOHTYDE. [IpeBpaienue
SHEPTrUu B KoJ1e0aTeIbHOM KOHTYpE.
ComnpoTHBIeHHUE LIENU NEPEMEHHOIO TOKA.
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3aesioB U TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajaHue KOJI-BO
4yacos
1 2 3 4 5 6
®dopmyna Tomcona. Yacrora | 2/164 2 82 113 22 Cucremaruzanus 2
3JICKTPOMArHUTHBIX KoJieOaHui. IlepemMeHHBIH TEOPETUUECKUX 3HAHUU
AIEKTPUYECKUHN TOK.
Tpancpopmarop.  KIIZI  tpanchopmatopa. | 2/166 2 83 KY
[IpousBoncTBO, mepenadya M HUCHOJb30BAHUE
IIEKTPOIHEPTHH.
AxuBHoOe, WHYKTHBHOE u eMKocTHoe | 2/168 3 84 113 23 CucreMaruzamus 2
cornpoTuBieHue. PaboTa nepeMeHHOro Toka. TEOPETUUECKUX 3HAHUN
DJeKTpOMarHUTHBIE BOJHBI M MX cBoMcTBa. | 2/170 2 85 KY
[IpuHIHIIBL panuorenedoHHON CBSI3H.
Pamnonokanus. TenesuneHue.
Koumponvnas paboma. TPK 6 2/172 2 86 KP BeimonHuTh aHanmms K/p 2
Pa3gen 5. Ontuka — 14 yacos
Tema 5.1 OnTuka - | Conep:xkanue y4eO0HOro MmarepuaJia
14 4.

CBeT Kak 3JIeKTpOMarHuTHas BojHa.{udpakmus | 2/174 2 87 KY
cBeTa
Hudpakmus cera 2/176 2 88 113 24 CucreMaTuzanus 2

TEOPETUYECKUX 3HAHUI
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3ieIoB U TeM JJabopaTopHble PadoThl U MPaAKTHYECKUE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajaHue KOJI-BO
4yacos
1 2 3 4 5 6
Hucnepcuss cBeta, wuHTepdepenus cBera. | 2/178 2 89 113 25 Cucremaruzanus 2
[Tonspusanus ceera. TEOPETUUECKUX 3HAHUUI
3aKOHBI OTpak€HUs M TMpelomieHus cBeta. | 2/180 3 90 KY
[TonnHOE BHYTpEHHEE OTpaKEHHE CBETA.
Xoa nyded B TpeyroiabHOW mpusme. JIun3bL | 2/182 3 91 KY
dopmyiia TOHKOMU JIMH3BI.
[TocTynaTel TEOpUM OTHOCUTEIBHOCTH. 2/184 3 92 I13 26 Cucremaruzanus 2
TEOPETUUECKUX 3HAHUU
Koumponvnas paboma TPK 7 2/186 3 93 KP BeimonHuTh aHanmms3 K/p 2
Pa3znea 6. JiieMeHTHI KBAHTOBOM (PM3UKHU — 22 4YaCOB
Tema 6.1 Coaepixkanue yueOHOro MaTepuajia
KBanToBas ontuka
-12 4. dotoanekrpuueckuii  3pdexr, ero 3axkoHsl | 2/188 2 94 KY
VYpaBHeHnue DiHIITEITHA
®otonbl. KopryckynsapHo - BonHOBOU ayanusm. | 2/190 3 95 KY
[Tpumenenne potorddekra B TexHUKe. DHeprus | 2/192 2 96 113 27 Cucremaruzanus 2
CBSI3M sJIpa. TEOPETUUECKUX 3HAHUN
KanroBsie nocrynaty bopa. Ilormomenue u | 2/194 2 97 KY

HCITYCKaHHUE CBETA aTOMOM.
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3/iesioB  TeM JJabopaTopHbIe PadOThI U MPAKTHYECKHE YacoB | OCBOEHMS | 3aHATHSA | 3AHATHUSA caMocTosiTe/IbHAasi paboTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajaHue KOJI-BO
4yacos
1 2 3 4 5 6
OmnwiThl Pesepdopaa mo paccenBanuio anbda - | 2/196 2 98 KY
yacTHll. SiepHast MOAEIb aTOMa.
MoaenvupoBaHie paMOAKTUBHOIO paciaja. 2/198 2 99 I13 28 CucreMaTuzamus 2
TEOPETUUECKUX 3HAHUI

Tema 6.2 @usuka Coaepixkanue yueOHOro MaTepuajia

aToMa M AaTOMHOI'0

sapa - 10 . CocraB sjapa aroma. M3otombl. Jedekt maccer | 2/200 2 100 KY
szpa
Snepuble  peakuuu.  SnepHbiii  peakrtop. | 2/202 3 101 KY
PaguoakTuBHOCTh.  3aKOH  pagMOAaKTUBHOIO
pacnana.
Hennas sinepHast peakuus. Jlenenue snep ypana. | 2/204 3 102 113 29 CucremaTtu3zanus 2

TEOPETUUECKUX 3HAHUU

Tepmosinepubie  peakiuu.  buonorudeckoe | 2/206 3 103 KY
NeiicTBUE paiMOaKTUBHBIX H30TOIOB.
Koumponvnas paboma TPK 8 2/208 3 104 KP BeimonHuTh aHanmms K/p 2

Pazgen 7. DBoaronus Becesnennoi — 2 4acos.

Conepxanue y4eOHOro Marepuaja
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HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bvem | YposeHb Ne Bun BueayauropHasn
pa3ieIoB U TeM JJabopaTopHble PadoThl U MPaAKTHYECKUE YacoB | OCBOCHHUS | 3AHATHSA | 3AHATHA CaMoOCTOsITeIbHasi padoTa
3aHATHS, KypcoBasi padora (IpoeKT)
3ajaHue K0JI-BO
4yacos
1 2 3 4 5 6
Tema 7.1 Ctpoenne | Dddekr Hormnepa " obHapyxenue | 2/210 2 105 KY

U pa3BUTHE
Bceaennoi.
IBoJIIOINA 3BE3/.

«Pa3beranus» ranakTuk. 3akoHbl Kerepa.

HUTOI'O: 00bém o0pa3oBaTebHON HATPY3KH — 314 4acoB M3 HUX: CAMOCTONATE/ILHOI BHeayIMTOPHOH padoTsl - 104 yaca, yueOHOH HATPY3KH BO
B3auMO/ielicTBUM ¢ npenogaBaresieM — 210 yacoB, B TOM 4ucJe JJadOpaTOPHO-IPaAKTHYeCcKHX padoT - 70 yacos

Yposuu ocBoenus matepuana @I'OC CIIO:

1 — 03HaKOMHUTENBHBIN (Y3HaBaHUE paHee U3yYCHHBIX 00BEKTOB, CBOIMCTB);

2 — penpoyKTHBHBIH (BBIMOJIHEHUE AEITEILHOCTH MO0 00pasily, UHCTPYKIIUH WIH O]l PYKOBOJCTBOM);

3- IpOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOATEIHLHOE BHITIOJHEHHE e TEIbHOCTH, pElIeHnEe TPOOIEMHBIX 3a/1a4).

VciioBHBIE 0003HAUECHHUA:

I13 — npakTHyeckoe 3aHsATHE;

JIP - maGoparopHas paboTa;

KY — koMOMHUPOBaHHBIH YpOK;

KP — koHTpONIBHAS padoTa.
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4. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

B pesynbrare usydyeHuss ydeOHoro mnpeamera Dusnka 0O0ydarOMIMUNUCS JOJIKEH
00J1a1aTh CIEYIONIMMU PEe3yJIbTaTaMMU:

JIMYHOCTHBIC PE3YyJbTaThbI:

1) poccuiickyto rpaxaaHCKYH0 HACHTUYHOCTh, MATPUOTU3M, YBAXKEHUE K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Nepe PoauHOM, ropA0OCTH 3a CBOU Kpau, CBOtO Ponuny,
NpOIIOE W  HACTOSIIEE  MHOIOHAIMOHAJIBbHOTO  Hapojma  Poccum,  yBaxkeHue
rOCYJapCTBEHHBIX CUMBOJIOB (rep0, diar, TuMH);

2) TpaXIaHCKYIO MO3MIMI0 KaK aKTUBHOIO M OTBETCTBEHHOI'O 4JE€HA POCCHUCKOIrO
00I11ecTBa, OCO3HAIOLIET0 CBOM KOHCTUTYLIMOHHBIE NpaBa U OOS3aHHOCTH, YBa)KalOLIETo
3aKOH M MPaBONOPAA0K, 00JIaJal0OIEr0 4YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOIIETO TPATUIIMOHHBIE HAIIMOHAIBHBIE M O0IEeYeIOBEYECKIE TYMAHUCTUYECKUE
U IEMOKPATHYECKHE IEHHOCTH;

3) rOTOBHOCTb K Ciiy’eHHI0 OTeuecTBY, €ro 3alIuTe;

4) cpopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO HA JAMANIOTe KYJIbTYp, @ TAaKKe
pa3nuuHbIX (OpM OOLIECTBEHHOI'O CO3HAHUSI, 0CO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM
MUDE;

5) C(bOpMI/IpOBaHHOCTL OCHOB CaMOpa3BUTHUA WU CAMOBOCIIMTAHUS B COOTBCTCTBUHU C
061HC‘1€HOBC‘I€CKI/IMI/I HECHHOCTAMH U HACATIAMHU T'PAKIAHCKOTO O6HleCTBa; T'OTOBHOCTH H
CIIOCOOHOCTH K C&MOCTOHTCHLHOﬁ, TBOp‘ICCKOﬁ 1 OTBETCTBEHHOU ACATCIIBHOCTH,

6) TOJIEpAaHTHOE CO3HAHWE W IOBEJICHUE B IMOJHMKYJIbTYPHOM MHPE, TOTOBHOCTh H
CIIOCOOHOCTh BECTH JMAJIOT C JPYTMMU JIIOJbMM, JOCTUraTh B HEM B3aWMOIIOHHUMAaHUS,
HAXOAUTh OOLINE LIETH U COTPYIHUYATH AJISl UX TOCTHXKEHUS, CTIOCOOHOCTh TPOTUBOCTOSTh
UJEC0JIO0T MU SKCTPEMHU3MA, HAllMOHATIM3MA, KCEHOPOOUH, TUCKPUMHUHALIMHN 110 COLUAIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IPU3HAKAM U IPYTHMM HETaTUBHBIM COLIMAJIBHBIM
SIBJICHUSM;

7) HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETbMH MJIQJIIETO BO3pacTa,
B3pOCIBIMH B 00pa30BaTeNbHOMN, OOIIECTBEHHO MOJIE3HOW, Yy4eOHO-HCCIIE0BATEIbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MOBEJICHUE HA OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX
LICHHOCTEM;



9) TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKU3HU; CO3HATEIBHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCIICITHON MPOQECCHOHATBHON 1 00IIIECTBEHHON JCSTEIbHOCTH;

10) screTnueckoe OTHOILIEHHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHU;

11) npuHATHE W peanu3alnio LIEHHOCTEN 3J0pOBOro M 0e301macHoro odpasa >kKM3HHU,
nOTpeOHOCTH B (U3MYECKOM  CAMOCOBEPIIICHCTBOBAHUHU, 3aHATHSIX  CIIOPTHBHO-
03/I0POBUTEIBHON  JESATENbHOCTBIO, HENPHUSATHE BPEAHBIX MPUBBIYEK:  KYpEHHS,
yHoTpeOJIeHHs] aJIKOT0JIsl, HAPKOTUKOB;

12) GepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (DU3UYECKOMY H
NICUXOJIOTHYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK W APYTUX JIIOJEH, yMEHue
OKa3bIBATh IEPBYIO TOMOIILIb;

13) oco3HaHHBIA BBIOOp Oymymied MpopecCuu W BO3MOXKHOCTEH pean3aIiuu
COOCTBEHHBIX XKM3HEHHBIX TUIAHOB; OTHOIICHHE K MPO(PECCHOHANBHON JEITETbHOCTH KaK
BO3MOXKHOCTH y4YacTUsi B PEIICHWW JUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOJIEM;

14) cpopMHUPOBAHHOCTH HKOJOTMYECKOTO MBILIUICHUS, TOHUMAaHUS BIUSHUS
COLIMAJIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIbHOI Cpebl;
nproOpeTeHue OMbITa SKOJIOTr0-HAIIPABICHHOM 1€ TEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHUE K CO3JaHUI0O CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHUSA LIEHHOCTEW CEMEWHOM KU3HH.

MeTanpeIMeTHbIe Pe3yJbTaThl:

1) YMCHHUC CaMOCTOATCIIbHO OIPCACIIATh HCIN ACATCIbHOCTU U COCTABIIATH IIJIAHBI
ACATCIIBHOCTHU, CaAMOCTOATCIBbHO OCYHICCTBIIATH, KOHTPOJHUPOBATL M KOPPECKTHPOBATH
ACATCIIbBHOCTD, HMCIIOJIb30BATh BCC BO3MOXKXHBIC PECYPChI I JOCTHIKCHHA IMOCTABJICHHBIX
ueneﬁ " pcajin3aluu IJIAaHOB ACATCIIbHOCTHU, BBI6I/IpaTb YCIICHIHBIC CTPATCTHUH B PA3JIMIHBIX
CUTyaluAX,

2) yMeHHe TPOAYKTUBHO OOINATHCS M B3aMMOJICHCTBOBATH B TPOIIECCE COBMECTHOM
NESTEIbHOCTH, YYUTHIBaTh NO3MLMU JPYIMX YYaCTHUKOB AEATEIBHOCTH, 3(PPEKTUBHO
paspeniaTh KOHMIUKTHI;

3) BnajieHre HaBbIKaMU TIO3HABATENIbHOM, yUeOHO-UCCIIeI0BATEIbCKON U IPOEKTHOM
JIESITEIbHOCTH, HaBBIKAMU paspellieHus MpoOsieM; CIocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJNOB pEIICHUs IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JINYHBIX METOAOB MO3HAHHUS;

4) TOTOBHOCTH M CHOCOOHOCTH K  CAMOCTOSATEIbHOM  HMH(MOPMAIIMOHHO-
MO3HABATEIILHON  JIEATEILHOCTH, BJIQJICHHE HABBIKAMH TIOJYyYCHHsS HE0OXOIMMOn
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uHbOpMallM W3 CIIOBapel pa3HbIX THUIIOB, YMEHHE OPHEHTHUPOBATHCA B PA3IUYHBIX
MCTOYHUKAX HMH(OpMALMU, KPUTUUYECKU OLICHUBATh M MHTEPIPETUPOBATH MHPOPMALIUIO,
MOJIYyYaeMYIO U3 Pa3JINYHbIX UCTOYHUKOB;

5) yMmMeHHe HCHOJb30BaTh CPEACTBA HMH()OPMALMOHHBIX W KOMMYHUKAaLMOHHBIX
texHosorui (manee - MKT) B pemeHMM KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHM3aIlMOHHBIX 3a/Jady ¢ COOMoJeHueM TpeOOBaHUI HIPTrOHOMUKH, TEXHHUKHU
0€3011aCHOCTH, TUTHEHBI, PECypCcOCOEpPEKEHUs, IMPABOBBIX M OSTUYECKMX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

6) yMeHHE OMNpeAeNiaTh Ha3HaueHWe U (YHKIMH PA3TUYHBIX COLIMAJIbHBIX
WHCTUTYTOB;

7) YMCHHUC CaMOCTOATCIBHO OLICHHWBATHL W IPUHHUMATh PCHICHHA, OIPCACIIAIONINC
CTPATCTUIO MOBCACHUA, C YYCTOM I'PAKIAHCKUX 1 HPABCTBCHHBIX HCHHOCTCIZ;

8) BJIAICHUC A3BIKOBBIMU CPCACTBAMH - YMCHHUC SACHO, JIOTUYHO WM TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUS, UCIIOJIL30BATh aACKBATHLIC SA3BIKOBLIC CPCACTBA,

9) BiageHne HaBbIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUIL] CBOEIrO
3HAHUS U HE3HAHWsI, HOBBIX IT03HABATEIIbHBIX 33/1a4 U CPEACTB UX JOCTHKECHUS.

NpEeIMETHDBIC:

1) chopMHUpOBAaHHOCTH MPEACTABICHUNA O PONM U MecTe (PU3UKU B COBPEMEHHOM
HAYYHOH KapTHHE MHUpPa; HOHUMaHKe (GU3NIECKOI CynTHOCTH HabIr01aeMbIx Bo BeenenHoit
SBJICHUHN; TIOHUMaHUE poJiu (PU3UKA B (POPMUPOBAHUU Kpyrozopa U (yHKIIMOHATIHHOU
I'PaMOTHOCTH YeJIOBEKA JIJIsl pEIIEHUs MPAKTHUECKUX 3aa4;

2) BIaJicHHE OCHOBOTIOJIATAIOMUMHU (PU3NYECKUMH TIOHSITHSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaMM M TEOPHUSIMHU, YBEPEHHOE II0JIb30BaHUE (U3UYECKOM TEPMHUHOJIOTHECH U
CUMBOJIMKOM;

3) BnazieHre OCHOBHBIMU METO/IaMU HAy4YHOT'O [TI03HAHUS, UCTIOIb3yEMBIMU B (PU3UKE:
HaOJI0/IeHNE, ONMUCAHNe, U3MEpPEHHUE, SKCIIEPUMEHT; YMEHUs1 00pabaThiBaTh Pe3yiabTaThl
U3MEPEHU, OOHAPYKMBATh 3aBUCUMOCTb MEXAY (PU3MUECKUMHU BEIUYMHAMU, OOBACHATH
[OJIy4YEHHBIE PE3YJIBTAThI U 1€J1aTh BbIBObL;

4) copMUpOBaHHOCTHh YMEHUS peniaTh GU3NUECKUE 3a]aUH;

5) chopMHPOBAaHHOCTh YMEHHSI PUMEHSATH MOJTYYCHHBIC 3HAHUS NI OOBSICHCHUS
YCIIOBUM MpOTEeKaHUsl (U3MYECKUX SBJICHUN B MPUPOJIEC U JJISl NPUHATHS MPAKTUYECKUX
PEIICHUN B OBCEIHEBHOW KU3HU;

6) chopMHUPOBAHHOCTh COOCTBEHHOW TMO3UIIMM [0 OTHOIIEHUIO K (Qu3nueckoin
uH(pOpMaIuu, MOTyd4aeMOl U3 Pa3HbIX HCTOYHUKOB;
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7) oBnagenne (cHOPpMUPOBAHHOCTH MPEACTABICHWI) TMpaBWIAMU  3alCH
dbuznyeckux Gopmy penbedHO-TOUCUHON cucTeMbl 0003HaueHuit JI. bpaiins (s cienbix
U CIa00BUIAIINX O0YYAIOIIUXCS).

8) copMUPOBAaHHOCTH CUCTEMBI 3HAaHUN 00 00IUX (U3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHsIX, MPEACTABICHUN O JEeUCTBUU BO BceneHHOW (u3nyeckux 3aKOHOB,
OTKPBITHIX B 36MHBIX yCIOBHUSX;

9) chopMuUPOBAaHHOCTH yMEHHUS HCCIENOBAaTh W aHAJIM3UPOBATh Pa3HOOOpPA3HBIC
dbu3nueckue SBJICHUS W CBOMCTBA OOBEKTOB, OOBSCHATh MPUHLMUIBI pPabOThl U
XapaKTEPUCTUKU MPUOOPOB U YCTPOMCTB, OOBICHATH CBSI3b OCHOBHBIX KOCMHUYECKUX
00BEKTOB ¢ Te0(U3NUECCKIMU SIBJICHUSIMU,

10) BnageHue yMEHHMSIMH  BBIIBUraTh TUIOTE3bl HA  OCHOBE  3HAHUS
OCHOBOIIOJATalOMMX (U3UYECKUX 3aKOHOMEPHOCTEM U 3aKOHOB, TMPOBEPATh HX
AKCTIIEPUMEHTAILHBIMU CPE/ICTBAaMU, (DOPMYJIMPYS 11€JIb UCCIICI0BAHUS;

11) BrageHue MeTOJaMU CaMOCTOSITENBHOTO IUTAHUPOBAHUS U TMPOBEACHUS
bU3MYEeCKUX DKCIEPUMEHTOB, OMHUCAHUS W aHalM3a TMOJYYEeHHOW H3MEpPUTEIbHOU
uH(OpMAITUH, OTIPECIICHHS] IOCTOBEPHOCTH TIOJIYICHHOTO Pe3yiIbTaTa;

12) chopMupOBaHHOCTh YMEHUN HPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBAThH
MOCNEACTBHUsSI OBITOBOM M MPOU3BOJACTBEHHOW JEATEIHHOCTH 4YEJIOBEKA, CBS3aHHOM C
(u3MYECKUMU TIPOLIECCAMMU, € TIO3ULUI SKOJIOIrMYECKON 0€3011aCHOCTH.

B mporiecce ocBoeHMs MpeaMmeTa y CTYJACHTOB JOJDKHBI (POpMHUpOBATHCSA 0OIIHe
komrneteHiuu (OK).

Kox HaunmeHnoBanue 001X KOMIIETEeHIIUH

OK 01 | IToHnmaTh CyIIHOCTB U COITMATIbHYIO 3HAYUMOCTD CBOCH OyyIieit
npodeccuu, NposIBISTh K HEW yCTONUMBBIA HHTEPEC.

OK 02 | Oprann3oBbIBaTh COOCTBEHHYIO JIEITEIHHOCTh, BRIOMPATH TUIIOBBIE
METOJIbI U CITIOCOOBI BBITTOTHEHUS TPO(ECCHOHATBHBIX 3a/1a4, OIICHUBAThH X
3¢ PEKTUBHOCTD U KAa4E€CTBO.

OK 03 | Pemrate mpo6sieMbl, OLIEHUBATh PUCKH U IPUHUMATh PELICHHS B
HECTaHAAPTHBIX CUTYalLIUsX.

OK 04 | OcymiecTBisITh MOUCK U UCTOJIB30BaHHE MHGOpPMAIN, HEOOXOAUMOMN ISt
3(pPEKTUBHOTO BBITNIOJIHEHUS npo(hecCUOHAIBHBIX 3ajad,
npodheccuoHaNbHOTO U TUYHOCTHOTO Pa3BUTHS.

OK 05 | Ucnonb3oBarh HH(POPMAITMOHHBIE TEXHOJIOTUU B MTPOQPECCUOHATBHON
NEATEIIbHOCTH.
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OK 06 | PabGoTraTh B KOJJIEKTUBE U KOMaH e, 3PPEKTUBHO B3aUMOCHCTBOBATH C
KOJUIEraMH, PyKOBOZACTBOM, IIOTPEOUTENSMH.

OK 07 | bpatb Ha cebst OTBETCTBEHHOCTH 3a Pa0OTy UJICHOB KOMaH/IbI
(MOAUMHEHHBIX ), 32 PE3YJIBTAT BBHIIOJHEHUS 3aJaHUM.

OK 08 | CaMocTOATENBHO ONPEAETATH 3aAa4H NMPOPECCHOHATHLHOTO U JINYHOCTHOTO
pa3BUTHUS, 3aHUMAThCS CaMOOOpPa30BaHUEM, OCO3HAHHO IJIAHUPOBATh
MOBBILICHUE KBATH(PUKAIIIH.

OK 09 | OpueHTHpOBATHCS B YCIOBUSX YACTOM CMEHBI TEXHOJIOTHI B
npodeccruoHanbHOMN NEeATEeIbHOCTH.

OK 10 | O6ecnieunBath 6€30MACHOCTH YCIOBUN TPpyAa B MPOPECCHOHATBHON
JESITeIIbHOCTH.

OcBoenne conepxanus yaeoHoro npeamera Ousuka odecneunBaeT hopMupoBaHUe
W Pa3BUTHC YHUBEPCAIBHBIX YYCOHBIX [EUCTBHM B KOHTEKCTE TPEEMCTBEHHOCTH
dbopmMupoBaHUs OOITUX KOMITETCHITUH.

Buabpl yHHBepCcaAJIbHBIX
YU4eOHBIX JeiicTBUi

O01mme koMneTeHI A
B coorBercTBHH ¢ PI'OC CIIO
Mo CNeNUuaAJIbHOCTH:
08.02.11 YnpasJieHue, 3KCILIyaTalUsl U
00CJIy;>KHBaHNE MHOTOKBAPTHPHOTO
Ja0Ma

JInuHoOCTHBIE:

- HPaBCTBCHHOC CO3HAHUC U MMOBCACHUC HA
OCHOBC YCBOCHMH:A 06H1€‘I€J'IOBCLICCKI/IX HCHHOCTeﬁ;

- OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIEHHE K (PU3UUECKOMY U TICUXOJIOTHUYECKOMY
3JI0POBBIO, KAK COOCTBEHHOMY, TaK U APYTHX JIOJIEH,
YMEHHE OKa3bIBaTh MEPBYIO MTOMOIIb;

- OCO3HAaHHBIN BBIOOP OyyIIel nmpodeccuu u
BO3MOKHOCTEH peayn3alyi COOCTBEHHBIX KU3HEHHBIX
TUTAHOB; OTHOIIEHUE K MPO(ecCHOHAIBHOM
JESTEeTbHOCTH KaK BO3MOXKHOCTH Y4aCTHsI B PEIICHUH
JIMYHBIX, OOIIIECTBEHHBIX, TOCYAaPCTBCHHBIX,
O0IIEeHAIIMOHANIBHBIX TTPO0IIEM;

- BJIaICHUEC HaBbIKaMH HO3HaBaTeHBHOﬁ,
y4eOHO-UCCIIeI0BATEILCKOM U MTPOCKTHOM
NesITeTbHOCTH, HaBBIKAMU pa3pelieHust mpooiiem;
CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY

OK 01. [ToHnmaTh CyuIiHOCTb U
COIMATBHYIO 3HAYMMOCTh CBOCH Oymymei
npodeccuu, NpOsBIATH K HEH
YCTOMYMBBIA HHTEPEC.

OK 02. Opranu3oBbIBaTh COOCTBEHHYIO
NS TeIbHOCTb, BEIOUPATh TUIIOBBIE
METOBI ¥ CITOCOOBI BBITIOJTHEHUS
po¢eCCHOHATBHBIX 33]a4, OLICHUBATh UX
3¢ (HEeKTHBHOCTH U Ka4eCTBO.
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IMOMCKY METOJA0B PCUHICHUA MMPAKTHYCCKUX 3a1a4,
MPUMCHCHUIO PA3JIMYHBIX MCTOJ0B IMTO3HAHUA,

PerynsaTuBHbIe:

- chopMHPOBAHHOCTH OCHOB CaMOPAa3BUTHSI U
CaMOBOCITMTAHHUS B COOTBETCTBUU C
00111eUeIOBEUeCKUMHU 1IEHHOCTIMU U HUJIealaMu
TPaKIAHCKOTO 00IIEeCTBa; TOTOBHOCThH M CIIOCOOHOCTH
K CAMOCTOSITEIIbHOM, TBOPYECKON U OTBETCTBEHHOMN
JeITEIbHOCTH;

- TOTOBHOCTh U CITOCOOHOCTH K
CaMOCTOATENbHON WH()OPMAITMOHHO-TTIO3HABATEIHHOM
NeSTebHOCTH, BIIaICHUE HABBIKAMH TTOTYYCHHUS
HE00X0UMOM MHGOPMAITIHN U3 CIIOBApEH PasHBIX
TUTIOB, YMEHUE OPUEHTHPOBATHCS B PA3TUIHBIX
MCTOYHUKAX UHPOPMAINH, KPUTUUECKH OLIEHUBATh U
UHTEPIPETUPOBATH HHPOPMAIIHIO, TTOTYyIaeMYyIO U3
Pa3IMYHbBIX HCTOYHUKOB;

OK 3. Pemarp nmpo6ieMsbl, OIleHUBATh
PHCKH ¥ IPUHUMATh PEIICHHS B
HECTAH/IAPTHBIX CUTYaIIHSIX.

OK 08. CaMocTOsTENBHO ONPEAETATh
3a1a4¥ Mpo(heCCHOHATILHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
camMo00pa3oBaHNEM, OCO3HAHHO
TUTAHUPOBATH MTOBBILICHUE
KBaJIU(DUKALIHH.

OK 10. ObecneunBaTh 0€3011aCHOCTD
yCIIoBUH Tpynaa B podeccrnoHalbHOM
JeITECILHOCTH.

IHo3naBaresbHBIC:

- BJIAACHUC OCHOBHBIMHU MCTOAAMHU HAYYHOI'O
MMO3HAHMS, UCIONB3YEeMbIMH B (hHU3UKE: HAOIOJCHHE,
ONHMCaHWEe, W3MEpPEHUE, DJKCIEPUMEHT;  YMEHHS
o0pabaThIBaTh pe3yIbTaThl U3MEPECHUI, 0OHAPYKHBAThH
3aBUCUMOCTb MCKAY q)HBH‘-IGCKI/IMI/I BCINYHNHaAMU,
OOBSACHATH MOJTyUYEHHBIE PE3YNIbTAThI U I€TIaTh BHIBOIBL;

- c(hopMUPOBAHHOCTH MPEACTABIECHUI O POJIH U
MecTe (PU3UKU B COBPEMEHHON HayYyHON KapTHHE MUPA;
MOHUMaHNEe (PU3NYECKON CYNTHOCTH HAOJI0IaeMbIX BO
Bcenennoii sBieHuil; MOHMMaHHE poJd (U3UKU B
dbopMUpOBaHUM  Kpyrozopa W  (QyHKIIMOHATHHOU
IPaMOTHOCTH 4YEJIOBEKa JJIsl PEIICHUs IPaKTHUYECKUX
3azad4;

- BJIaICHUC OCHOBOITOJIararomiuMun
Gu3NYEeCKUMHU  TIOHATUSIMH,  3aKOHOMEPHOCTSIMH,
3aKOHAaMU U TEOPUSIMU; YBEPEHHOE IMOJIb30BAHUE
(hU3UIECKON TEPMHUHOJIOTUEH U CUMBOJIUKOT;

- chopMUPOBAHHOCTH
busnueckue 3a1a4u;

YMEHHS  peuiarhb

- c(OpMHPOBAHHOCTH YMEHHUS TPHUMEHSTH
MOJyYCHHbIE 3HAHHUS IS OOBSCHEHUS YCIOBHM
IpOoTeKaHUs (PU3MUECKUX SBICHUH B MPUPOJEC U JUIS
MIPUHATUSA NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KHU3HU;

OK 04. Ocy1iecTBasiTh MOUCK U
UCIIOJIb30BaHKEe MH(OpMAITIH,
HeoOxonuMoi a1t 3¢ hekTuBHOTO

BBIIIOJIHCHU A HpO(beCCI/IOHaJIBHBIX 3ajJa4,

poecCHOHANTBHOTO ¥ TNYHOCTHOTO
pa3BUTHSL.

OK 05. Mcnons3oBars nHOOPMAIIMOHHBIC

TEXHOJIOTHH B MpodeccruoHanbHON
NesITeIbHOCTH.

OK 09. OpueHTupoBaThCs B YCIOBHAX
YacTOM CMEHBI TEXHOJIOTHUM B
npodeccruoHanbHON AEITEILHOCTH.
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- ¢(hOpMUPOBAHHOCTH COOCTBEHHOMU MO3UITUH 10
OTHOIICHMIO K (pu3ruecKoi HH(pOpMaIum, morydaeMon
U3 pa3HBIX HCTOYHHKOB,;

KoMMmyHUKAaTHUBHbBIE:

- TOJICpAaHTHOE CO3HAHHE U TTOBE/ICHUE B
MOJINKYJIBTYPHOM MHUPE, TOTOBHOCTb U CIIOCOOHOCTH
BECTH JIUAJIOT C IPYTHUMH JIFOJIbMU, TOCTUTaTh B HEM
B3aUMOIIOHMMAaHUs, HAXOUTh OOIIKE LEIu 1
COTPYIHUYATH IS UX TOCTHXKEHUS, CTIOCOOHOCTH
MIPOTHUBOCTOSATH UCOJIOTHH SKCTPEMHU3MA,
HAI[MOHATN3Ma, KCEHO(POOUH, TUCKPUMUHAIIIH 10
COLIMAJILHBIM, PEITUTHO3HBIM, PACOBBIM,
HAI[MOHATLHBIM MTPU3HAKAM U IPYTUM HETaTUBHBIM
COLIMAIbHBIM SIBIICHUSIM;

- HABBIKH COpr,Z[HI/I‘-IGCTBa CcO CBepCTHI/IKaMI/I,
JETHMHU MJIAIIETO BO3PacTa, B3POCIBIMHU B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-
HCCIIEIOBATENILCKOW, MPOEKTHON U APYTUX BUIAX
ACATCIIbHOCTH,

- YMEHUE MPOAYKTUBHO O0IIATHCS U
B3aMMO/ICMCTBOBATH B MPOIECCE COBMECTHOM
NeSITebHOCTH, YYUTBIBATH MO3UIIUHU APYTUX
YYaCTHUKOB JIEATEILHOCTH, d(PPEKTUBHO pa3peniaTh
KOH(JINKTBI,

- YMEHHE HCII0JIb30BaTh CPEJICTBA
MH(OPMALIMOHHBIX U KOMMYHUKAITHOHHBIX
texHonoruit (nanee - UKT) B pelieHnHd KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX M OPTaHU3AIMOHHBIX 33/1a4 C
coOJro/IeHneM TpeOOBaHUHN APrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM
nH(POPMAIIMOHHOHN 0€30MacHOCTH;

- YMEHHUE OIPEeIATh Ha3HAUYCHHE U PYHKLIUU
Pa3IMYHBIX COLMAIBHBIX HHCTUTYTOB;

- BJIaJICHUC A3BIKOBBIMU CPEACTBAMU - YMCHUC
SICHO, JIOTUYHO U TOYHO H3JjaraTb CBOXO TOYKY 3pCHUA,
HCIIOJIB30BAaTh AACKBATHBIC SA3BIKOBBIC CPECACTBA,

- BJIaICHUEC HaBbIKaMH MIO3HaBaTeIbHONI
pedaekcuu Kak 0CO3HAHUSI COBEPITAEMBIX JEHCTBUM U
MBICJIIMTCIIBHBIX IMMPOLECCOB, UX PC3YJILTATOB U
OCHOBaHUM, TPaHMI] CBOETO 3HAHUS 1 HE3HAHMS,
HOBBIX IMO3HABATCJIbHBIX 3a/1a4 U CPCACTB UX
JOCTUKEHHUSI.

OK 06. PaboTarp B KOJJICKTUBE U
KoMaHJ1e, 3 (HEeKTUBHO
B3aMMO/ICHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, MOTPEOUTENSIMH.

OK 07. bparb Ha ce0si OTBETCTBEHHOCTH
3a paboTy YJICHOB KOMaH bl
(MOAUMHEHHBIX ), 3 PE3YIbTAT
BBIIIOJTHEHUS 3aJaHUH.
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5. YCJIOBUSA PEAJIM3ALIMU TPOT'PAMMBbI YYHEBHOI'O ITPEJMETA

TpedoBanus K MUHUMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecIedeHH 0

Peanuzamnus nporpammsl mpeaMera TpedyeT HaIW4Yus yd4eOHOTO KaOuHeTa (PU3MKY;
JabopaTopui:

O6opynoBanne yueOHOTO KaOUHETA:
- MOCAIOYHBIX MECT IO KOJMYECTBY 00YYarOIIUXCS;
- IOCKa KJIaCCHas;
- pabouee MecTo mpernoaaBaTes;
- KOMIUIEKT KOHTPOJIbHO-M3MEPUTEIBLHBIX MATCPUAJIOB,;
- COOpHUK METOINICCKUX YKA3aHUMU IS BBHITIOJTHEHUS MPAKTUYSCKUX padoT;
- KypcC JICKIHiA B Ta0JIMIIaX;
- TUTaKTHYCCKHIA MaTepHal;
- KOMITICKT MHIUBHIyaJIbHBIX 33JJaHUH JIJISI CAMOCTOSTEILHOU PaboThl 00yUJatoNuXCs;
- yueOHas TuTepaTypa;

- CIPABOYHBIA MaTEpHall, Pa3IaTOYHbI MaTeprall, IIaKaThl

Texuuyeckue cpeacTBa 00yUeHHUS:
- KOMIIBIOTEP C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00€CIIeYEHUEM;
- MyJIbTUMEUA IPOEKTOP;

- 3KpaH NPOCKIMOHHBIN;

O6opynoBanue mabopaTopun U pabodnx MecT JabopaTopuu:
- COOPHUK METOJIMYECKUX YKA3aHUH IS BBITIOJHEHUS JIAOOPATOPHBIX padoT;
- 000pyTOBaHKE JJIs1 BBITOJIHEHHSI Ja00paTOPHBIX PadoT;

- 060pyz[0BaHHe AJI1 BBIIIOJIHCHUS IPAKTHICCKUX pa60T.
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NudopmanuonHoe odecrieyenne 00y4eHust

OcHOBHBIE HCTOYHUKH
Jdns npenogasarenei

1 ®denepanbHbii 3aKk0H 0T 29.12.2012 No273-d3 «O06 obpazoBanuu B Poccuiickoit
®denepanuny» (Cobpanue 3akoHogaTenbcTBa Poccuiickoit @eneparuu, 2012, Ne53,¢cT.7598;
2019, Ne30, ct.4134; 26.05.2021 Nel44 @3 «O BHecenuu uzMeneHuil B denepanbHblid
3aKoH 00 oOpaszoBanuu B Poccuiickoii denepanumny)

2 [Ipuka3 MunuctepctBa obpazoBanuss u Hayku P®D ot 17.05.2012 Ne413 «O6
YTBEPKJICHUH (PeAepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIApTa CPEIHETO
obmero obpazoBanus», 3aperucrpupoBanHoro B Muntocte Poccuu 07.06.2012 N 24480 (B
pen. [IpukazoB MunoOpuayku Poccum ot 29.12.2014  N1645, ot 31.12.2015 N 1578, ot
29.06.2017 N 613)

st cTyieHTOB

1. ®wusmka. 10 wmacc : y4ebd. musa oOmeoOpa3oBaT. opraHu3ammii:  0a30BBIM U
yrayoneHHsii ypoBuu / I'.5l. Mskumes, b.b. byxosnes, H.H. Corckuii; nmox pen. H.A.
[TapdenTtheBoii. - 3-¢ uzn. - M. : [Ipocsemenue, 2021. - 432c¢. : un. - (Kimaccuueckwii kypc).
- ISBN 978-5-09-078175-6.

2. Owusmka. 11 kmacc : yueb. st o0meoOpa3oBaT. OpraHu3aluii:  0a30BBIA H
yrayoneHHsit ypoBuu / I'.4. Msakumes, b.b. byxosues, B.M. Yapyrun; noxa pen. H.A.
[TapdenTreBoid. - 3-e uzn. - M. : IIpocsenienue, 2021. - 432¢. : mi. - (Knaccuueckuii kypc).
- ISBN 978-5-09-078631-7.

JlonoJTHUTeIbHbIE HCTOYHUKH
Jlnsa npenonasarenen

1.  OmutpueBa B. ®. ®usuka ans npodeccuil U crneuuaibHOCTEH TEXHUYECKOTO
npoduis: yueOHUK JIJIsi 00pa3oBaT. yUpeKJIeHU Had. U cpea. npod. oopazosanus / B. .
JAmutpueBa. — 6-e 3., crep. — M.: U3patenbckuii nentp [ Axanemusl |, 2013. - 448 c.

2.  Owusuka ans npodeccuil U cnenuaabHOCTe TexHnyeckoro npoduis. COOpHUK
3agay : yue6. [locoOue myia oOpa3zoBaT. yupexaAeHUN Had. U cped. npod. odpazoBaHus /
B.®. Imutpuena. - M. : U3narensckuii neHTp «Akagemus», 2012.-256c¢.
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Jns ctyneHTos

1. ®wusuka: Teopus, pelieHue 3aaa4, JIEKCUKoH : cinpaBouduk / T.U. Tpodumosna. -
Mocksa : KHOPVYC, 2019. - 316c. - (Cpennee npodeccuoHaibHOEe 00pa30BaHue).

2. ®wusuka: yueonuk / O.B. JlorBuHeHko. - 2-¢ u3., nepepad. M gom. - Mockaa:
KHOPVYC, 2020. - 438c. - (Cpennee npodeccruonansHoe 00pa3oBaHue).

3. @wusuka / U.A. TlonoBa. - MockBa : Okcmo, 2020. - 192 c. - (Harnsgasrit
HIKOJIbHBINA KYPC : YIOOHO U TOHSITHO).

4. KaceanaoB B. A. UnntoctpupoBansslit atnac no ¢usuke: 10 kmace— M., 2010.

5.  KacesnoB B. A. UnmtoctpupoBanHsiii atinac nmo pusuke: 11 kmacc. — M., 2010.

6. www. fcior. edu. ru (PeaepanbHbIN HEHTP WHPOPMAITMOHHO-00PA30BATEIBHBIX
pPECYPCOB).

7.  https://www.yaklass.ru - I{udpoBoii o6pazoBarenbhbliii pecypc «AKmacc»

8.  www.school.edu.ru (Poccuiickuii obOpa3zoBarenbHbi MopTan. JlOCTYMHOCTH,
Ka4yecTBO, 3P(HEKTUBHOCTH).

9. www.school-collection.edu.ru (Equnas komiekuus nudpoBbIx 00pa3oBaTeIbHBIX
pPECYPCOB).

10. www.college.ru/fizika (IToarotoBka x EI'D).

11. www.kvant.mccme.ru (Hay4HO-HOMYJIAPHBIA (HU3MKO-MAaTEMAaTHUECKHUI KypHaT
«KBaHT»).

12. www.yos.ru/natural-sciences/html  (ecTecTBeHHO-HAy4HBIA  JKypHan  JJIst
Mosoaexu «IlyTe B HayKy»).
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