[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: lenosa a
ﬂ,Oﬂ)KHOCTbZﬂ,MQpR?(;g EmaHé)‘;;)[g?wﬁmlzﬁ)a y t E.
[ata nognucanus: 08.04.2022 11:07:38

YHUKanbHbIiA nporpaw@@m}ep'aﬂbHoe rocy/aj
9abb198844dd20092d5826d8a9981a2787b556ef

HTCTBO KEJE3HOJOPOKHOI'O TPAHCITIOPTA

DCTBCHHOC 6IO,ZI)KCTHO€ O6pa3OBaT€JIBHO€ YUPCIKIACHUC

BBICIICTO O6pa30BaHI/ISI

«IleTepOyprckmii r

0CYIAPCTBEHHbI YHUBEPCUTET MMyTell COO0IeHUs
Nmneparopa Asexcanapa b»
(PI'bOY BO NI'YIIC)
Psazanckuit ¢puaman ITYIIC

YTBEPXJIAIO
Aupektop Pszanckoro dunuana
~/TIPYIIC
4 O.A. Jlenosa
«30» HIOJIA 202]..

2

PABOYASI TIPOT'PAMMA YYEBHOU JUCIUTILINHBI

OVI.11 ®U3UKA

IJIT clenUaJbHOCTeNn

08.02.10 CtpouTenbCTBO KENE3HBIX JOPOT, ITyTh U MMyTEBOE XO35HUCTBO

23.02.01 Opranu3zanus nepeBo30kK 1 yrnpapieHne Ha TpaHCTOPTe (110 BUaM)
23.02.06 Texnuyeckas dKCIUTyaTalusl MOABUKHOTO COCTaBa KEJIE3HBIX JOPOT
(2JIEKTPOIOABM>KHOM COCTAB)

23.02.06 TexHnueckas 3KCIUTyaTalns OJBHKHOTO COCTaBa KEJIE3HBIX JOPOT
(BaroHsI)

KBanuduxaius — TeXHUK
BUJI IIOATOTOBKH - 0a30Bast

®opma 00yueHus - ouHas

Psa3ann
2021



Pacemotpeno Ha 3acenanuu LK
€CTECTBEHHO-HaY4HBIX, 00IenpodecCHOHAIBHBIX
JUCITHILTHH

nporoxon Ne 11 ot «15 » guonst 2021r.

[pencenarens (2. £LA /OrneBa M.A./

v/

PabGouas mporpamma o6meoOpazoBarenpbHOM y4ueOHOUW aucnumiuabl  OY]I.11
OU3UKA pa3paborana Ha ocHoBe TpeboBanuii DI'OC cpeanero oOruiero
00pa30BaHuUs, MPEIBIBISIEMBIX K CTPYKTYPE, COIEPKAHUIO U Pe3yibTaTaM OCBOCHHUS
yueOHoi mucummuinabl OVJI.11 ®usuka (yrBepxkaeH Ilpukazom MuHucrepcTBa
oOpa3zoBanuss W Hayku P® or 17 mas 2012 . Ne413 "OO yrBepxkaeHUu
(denepanbHOro rocyaapCcTBEHHOTO 00pa30BaTENIbHOTO CTaHAAPTa CPETHETO OOLIETO
oOpa3oBaHuA"); B COOTBETCTBUU ¢ PexoMeHIanMsMu MO OpraHU3alUy IMOJIy4YEHUs
CpeaHero o01ero oopa3oBaHus B MpeesaX OCBOCHUS 00pa30BaTeIbHBIX MIPOrpPaMM
cpeaHero npogecCHOHANBHOrO O00pa3oBaHuss Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHusg C yd4eToM TpeOOBaHMM  (enepalbHbIX  TOCYJapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB U MOJYy4yaeMOM MpO(eccHur WM CIEUUaIbHOCTH
cCpeaHero  mpogecCHOHaNbHOrO  oOpa3oBaHusi  (muceMo  JlemaprameHTa
TrOCYJapCTBEHHOW NOJUTUKH B cdepe NOoAroToBku padounx kaapoB u IO
Muno6pnayku Poccun ot 17.03.2015 No 06-259); ¢ yuetom [IpumMepHOit OCHOBHO#
oOpazoBareyibHOM TporpaMMbl cpeaHero oOiiero oOpa3oBaHusi (0g00peHHas
pemieHreM (enepasbHOTO0 y4eOHO-METOAUYECKOTO OOBEAUHEHUs] MO OOIeMy
oOpazoBaHuto MpoTokoa oT 28 uroHsg 2016 . Ne 2/16-3);

Ha OCHOBe aHanmuza IIpumepHoil mporpammbl 001IE00pa30BATEIHLHON YyUeOHOM
muctuinael OYI.11 ®usuka  ama npodecCHOHaNbHBIX  00pa30BaTEeIbHBIX
opranuzanuii (aBrop JmutpueBa B.D., OOpaszoBareinbHO-H3AATETBCKUM IICHTP
«Axanemus», 2015), nporpamma pexkomenaoBaHa @I'AY «DHUPO» nporokoin Ne3 ot
21 uronsg 2015 .

Pa3paGoT4yuk nporpaMmaoi:
Mumypunckas M.B., npenonaBarens BTXKT - dunuana IT'YTIC

Peyenzenmoi:

Kumkuna O. B. mpenomaBarens BTXT -  dunmmana I[T'VIIC (srympennuii
peyenzenm)

Cononenko M.A., 3am.aupekropa o YIIP SpocnaBckoro punmana II'YTIC
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1. MACIIOPT PABOUYEM ITPOT'PAMMBI YYEFHOM JUCIUILIAHBI

1.1. O0acTh npuMeHeHnst padoveid MPOrpaMMbl

PabGouass mnporpamma y4eOHON JUCHUIUIMHBI SBISETCS YacThbl0O OCHOBHBIX
oOpa3oBaTesbHbIX MporpamMMm Mo croeruanbHocTsM  08.02.10 CrpoutenbcTBoO
JKEJIC3HBIX JIOPOT, MyTh M MyTeBOE X0351icTBO, 23.02.01 Opranuzanus 1nepeBo3oK U
ympaBieHrue Ha TpaHcrnopTe (mo Buaam), 23.02.06 TexHudeckas 3KCILTyaTalus
MOJIBUKHOTO COCTaBa JKEJIE3HBIX JOPOr (AMEeKTPOnoJABIXHOM coctaB), 23.02.06
TexHuyeckass SKCIUTyaTalusi TMOABUKHOTO COCTaBa MKEJIE3HbIX JOpOT (BaroHbl)
(6a3oBas MOATOTOBKA).

1.2. Mecto yuyeOHOH JMCUMIUVIMHBI B TMporpamMMe MOATOTOBKH
CIIELIMAJIUCTOB CPeIHero 3BeHa

VYuebnas pucrumiuHa OVY]l.11 ®dus3uka OTHOCHTCS K y4eOHBIM JUCIUTIIMHAM
10 BBIOOPY U3 00s13aTeNbHOM NpeaMeTHON 00acTu « EcTecTBeHHbIC HAyKWy». Y yeOHas
mucuuiimHa OV 11 ®dusuka u3yyaercs Ha 0a30BOM YpOBHE Kak NpoQuiIbHas
y4eOHast TUCUUILIINHA.

1.3 Heuab 1 muiaHMpyeMble pe3yJbTaTbl OCBOCHMS AU CIUTIIUHBI

OcBoenue copaepxkanusi y4yeOHoW mucummuimabl  OY/I.11 dusnka
o0ecrneunBaeT J0CTUKEHUE 00yYatOIIMMHUCS CIEAYIOIINX PE3YIIbTaTOB:
JIMYHOCTHBIX, KOTOPBIE HAIPaBJICHbI HA:
YYBCTBO TOPJOCTH M YBaXEHUS K HCTOPUU M JIOCTHIKEHUSIM OTEUYECTBEHHOU
dbu3ndecko Hayku; (HU3UYECKH TPAMOTHOE IIOBEJACHHE B MPOGEeCCHOHAIBHOM
NESATEeILHOCTH U B OBITY TIPU OOpaIlleHnH ¢ TpUOOpaMu U yCTPOMCTBAMU;

TOTOBHOCTh K MPOJIOJDKEHUIO 00pa30BaHMS W TOBBINICHUS KBATM(PUKAIUKA B
n30paHHON TpodecCuOHATBLHON AESITENIBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
(bU3UYECKUX KOMIICTCHIINHN B 3TOM;

YMEHHE HWCIOIh30BaTh JOCTHKEHUS COBPEMEHHON (HU3UYECKON HAyKH U
(U3UYECKUX TEXHOJIOTHH JIJIS1 IOBBIMIEHUS COOCTBEHHOTO MHTEIICKTYaTBbHOTO
pa3BUTHs B BEIOpAHHOM NpodecCuoHaIbHOM NeATeTbHOCTH;

CaMOCTOSITENIbHO JA0OBIBaTh HOBBIE s ce0s1 (PU3MUECKHe 3HAHUS, UCIONIB3Ys
JUTSI 3TOTO JOCTYITHBIC HCTOYHUKHA HH(POPMAIINH;

YMEHUE BBICTPAWBATh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUS B KOMaH[E II0
pemIeHuo o0IuX 3a1a4;

YMEHUE YIPaBIsATh CBOEH TIO3HABATEIBHOW JEATEIHbHOCTHIO, TMPOBOAHTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYalIbHOTO Pa3BUTHSI.
MeTanpeaMeTHbIX, KOTOPbIC HAIIPABJICHBI Ha:

WCITOJIH30BATh PA3IMYHbBIC BUJIBI IO3HABATEIIBHON JEATEILHOCTH TS
pemieHus GU3NUECKUX 3a/1a4, IPUMEHITh OCHOBHBIE METO/IbI TIO3HAHUS
(mabmrosieHue, onrcaHue, U3MEPEHNe, SKCIEPUMEHT) ISl U3yUYEHUsI pa3InYHBIX
CTOPOH OKpY>Karouei 1eCTBUTENbHOCTH;

UCI0JIb30BaTh OCHOBHBIE MHTEJUIEKTYaJIbHBIE ONEepaliu: TOCTaHOBKA
3a/1auu, GOpMyJIMpPOBAHUE TUINIOTE3, AHAJIU3 U CUHTE3, CPABHEHHE, 0000IICHHE,



CUCTEMATHU3alIMs, BBISIBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB,
dbopMyIMpoBaHKE BHIBOJOB JJI U3YUEHUS PA3TUYHBIX CTOPOH (PU3UUYECKUX
00BEKTOB, (PU3UYECKUX SIBJICHUIN U PU3NYECKUX MTPOLIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIIKUBATHCS B MpodeccuoHaNbHOU chepe;

yMEHUE TeHEpUPOBaTh UJIEU U ONPENIEIATh CPEICTBA, HEOOXOAUMbBIC
JUISL X peAIN3allly;

UCIIOJIb30BaTh  PA3jMYHbIE HWCTOYHUKHM JJIl  TIOJydeHHs]  (PU3NUYECKOU
uH(pOpMaIuU, YMEHHE OIIEHUTH €€ JOCTOBEPHOCTD;

aHAIM3WPOBATh U MPECTABIIATH HH(OOPMAITUIO B PA3TNIHBIX BUAX;

myOJIMYHO MPEACTABIATH PE3yIbTaThl COOCTBEHHOTO UCCIIEIOBaHUS,
BECTH JIUCKYCCUU, TOCTYITHO U TAPMOHUYHO COYETasi CoJiepKaHue U (hOPMBI
npeacTaBisieMo nHGOpMaIUU.
NpeIMeTHBIX, HallPaBJICHHBIX Ha:

1. chopMUpOBaAaHHOCTH MPENCTABICHUNA O POJIU U MeCTe (PU3UKU B COBPEMEHHOM
HAyYHOM KapTHHE MUpa; MOHUMaHUE (PU3UYECKON CYIIHOCTH HAOIIOJAEMBIX BO
Bcenennoit sineHuit; moHMMaHue poiu QUMK B (GOPMUPOBAHUHU Kpyrozopa H
(GYHKIIMOHATBHON IPAMOTHOCTH Y€JIOBEKa JUIsl pEHICHUS TPAKTUYECKUX 3a]1a4;

2. BIaJICHUE OCHOBOITOJIATAFOLIUMHU (bU3UYECKUMHU MOHATUSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH M TEOPHUSMHU; YBEPEHHOE IMOJIb30BaHUE (HU3UUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3. BJIaJCHWEC OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHMS, WCIOIL3YEeMBIMH B
dbusuke: HAOMIOIEHNE, OMIMCAHUE, U3MEPEHUE, DKCIIEPUMEHT; YMEHHUs 00padaThiBaTh
pe3ysbTaThl U3MEpeHUl, OOHApPYKHBaTh 3aBUCUMOCTh MEXIY (pu3nuecKumu
BEJIMYMHAMU, OOBSICHITH MOJYYEHHBIE PE3YIbTaThl U JIeJIaTh BHIBOIHI,

4. chopMUPOBAHHOCTb YMEHUS pellIaTh (PU3UUECKUE 3a/1a4H;

5. cpOpMHpPOBAHHOCTh yMEHHUS TMPUMEHITh TOJYYEHHbIE 3HAHUSA IS
OOBSICHEHUSI YCIOBUN TpPOTEKaHWsd (UBUYECKUX SIBICHHM B TIPUPOAEC U IS
MPUHATHS IPAKTUYECKUX PEIICHUI B OBCETHEBHOM KU3HMU;

6. chopMHPOBAHHOCTH COOCTBEHHOM ITO3MIIMHU IO OTHOIICHUIO K (hHU3UYCCKOMN
uH(bOpMaIIIH, TOTYy4aeMOM U3 Pa3HbIX HCTOYHUKOB

7. chopMHpOBAaHHOCTL  CHUCTEMBl  3HaHHUH 00  o0mWMX  (QuU3MUECKUX
3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX, NPEACTABICHUN O NEUCTBUU BO BceneHHon
(bU3MYECKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBUSX;

8. chopMHPOBAaHHOCTh YMEHHUS UCCIEAOBATh U aHAJIM3UPOBATH PA3HOOOpPA3HBIC
bu3nyueckue SBICHUS M CBOMCTBA OOBEKTOB, OOBSCHATH MPUHIMIBI PabOThl U
XapaKTePUCTUKU MPUOOPOB U YCTPONCTB, OOBSICHSThH CBSI3b OCHOBHBIX KOCMUYECKUX
00BEKTOB € TCOPU3NICCKUMHU SIBIICHUSIMU;

9. BiameHWe yMEHMUSIMU  BBIJIBUTaTh  TUIIOTE3bl HA  OCHOBE  3HAHUS
OCHOBOTIOJIAralIINX (PU3MUECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB, TPOBEPSATH UX

10. sxciepuMeHTAIBHBIMU CPEACTBAMU, (POPMYIIHPYS TEJTh UCCIICIOBAHUS;

11. BnageHrue MeTolaMHi CaMOCTOSITEIbHOTO TJITAHUPOBAHUS U TIPOBEACHUS
(bU3MYEeCKUX SKCIIEPUMEHTOB, ONTUCAHUS U aHAIN3a TIOJyYCHHONW NU3MEPUTEITLHOM
uH(OpMAaIUH, ONIPEACIICHHS TOCTOBEPHOCTH TIOJYICHHOTO PE3YIbTATa;

12. copMUpOBAaHHOCTH YMEHUI MPOTHO3UPOBATH, AHATM3UPOBATH U OIECHUBATH
MOCJICZICTBUS OBITOBOW M TTPOU3BOJICTBEHHOM JEATETLHOCTH Y€JIOBEKa, CBI3aHHOM



13. ¢ ¢pu3nueckuMu mporeccamu, ¢ NO3UIHNN SKOJOrHIeCKON O€30MaCHOCTH.

[Ipu Hanmuuuu B KOHTHHTEHTe oOywaromuxcs aul ¢ OB3 u uHBanmumoB 1ist
HUX pa3pabaTbiBaeTcs paboyasi mporpamma, UCXoAs U3 crenuuku 3a00J1eBaHUs.

1.4. KosinuecTBO 4aCcOB HA OCBOEHMe padoyeil mporpaMmbl y4eOHO
TUCHUTITHHBI
MaKCHMaJIbHas yueOHasi Harpy3ka oOydarorierocsi — 388 4yacoB, B TOM YHCJIE:
oOsi3aTenbHAsT aymUTOpHAs ydeOHash Harpy3ka oOywaromerocst —234 daca (U3 HUX
naboparopubie 3aHsATUs — 30 YacoB);
caMocTosiTeNlbHas paboTa oby4aromerocst — 154 gaca.



2.CTPYKTYPA M COIEPXKAHUE YUEBHOM JJUCHOUTIJIAHBI

2.1. O0beM yueOHOM TMCHUTIIMHBI M BUAbI Y4eOHOH padoThI

Bup yue0OHoi1 padoThI O06beM yacoB
MaxkcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 388
Oo0s13aTesibHAsI AyIMTOPHAs y4eOHAasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
TEOPETHUECKOe 00yUCHHE 204
MIPAKTUYECKHE 3aHATHS (€CITU PETyCMOTPEHO) -
nabopaTopHbIe 3aHATHS (€CIH MPETYCMOTPEHO) 30
KypcoBas pabota (IpoeKT) (eciu NpeyCMOTPEHO) -
CamocrosiTeqbHast padoTa o0yuarmerocst (Bcero) 154

IIpome:xxyTounass arrecrauuss B ¢opme: audpdepenuupoBannoro 3adera (1
cemMecTp), IK3ameHa (2 cemecTtp)
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2.2. TemaTuyeckuil IVIAH U COAEPKAHNE YUEOHOM TUCUMILIIMHBI

Koabl koMmeTeHmii,

HaumenoBaHue pa3ienoB u Conep:xaHue y4eOHOI0 MaTepHaJia, IPaKTHYeCKUe 3aHATH, Oobem YpoBenb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA pa60Ta oﬁyqamumxcn qyacoB O0CBOCHHUSA cnocoﬁcn;yer 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4
BBenenue Conepxxanue y4eOHOro MmarepuaJia
®u3nkKa — HayKa o IPUpPoJIe 2 1 J12-J14, M1-M9, 111-
13, 114, I16
CamocrosiTeqbHas pabora 4
[TonroroButk pedepar
Paszgea 1 MexaHuKka 60
Tema 1.1 Kunemaruka 14
Coaep:xkanne y4eOHOro MarepuaJia 8
1. Mexanuueckoe npmwkenue. [lepememenue. [Tyts. CkopocTh 2 2
2. Yckopenue. PaBHonepeMeHHoe npsiMmoniuHeitHOe aBmkeHne. CBoOoaHOE 2 1- 113
NEN(S): 1 () ,
T A - M1-M-5,
. JBm>xeHue tena, OpOIIEHHOIO MO/ YIJIOM K TOPU30HTY.
> OP AT PH3OHTY. 2 T11-T13, T4, T16
4. PaBHOMEpHOE JIBU)KEHHE 110 OKPYKHOCTH. 2
CamocrosTeabHas padora
[TpopaboTka KOHCITEKTOB 6
Tema 1.2 3akonbl 12
Mexannku Horotona
Conep:xkanune yueOHOro MaTepuaJia 6
= 2
1. ITepssiit 3akoH Hbtorona. Cuna. Macca. CriocoObl U3MEpeHUs: MacChl
2. Bropoii 3akon Herorona. Tpetuii 3akon Hetotona. mmyrsc. 2
3. 3akoH BceMHupHOTO TsAToTeHUs1. Crita TshkecTu. Bec.
CamocrosiTeabHas padora
[loaroroBka pedeparon 6




Koabl koMmeTeHmmii,

HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA pa60Ta oﬁyqamumxcn qyacoB O0CBOCHHUSA cnocoﬁcn;yer 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4
Tema 1.3 3akonbl 12
COXpaHEHUA B Conep:xanue y4eOHOro MaTepuasia 6
MeXaHUuKe 1. 3akoH coxpaHeHUsl UMITylIbca. PeakTUBHOE JBM)KEHHUE. 2 2
2. Pabota cwibl. PaboTa nmoTeHIma bHbIX CUil. MOIIHOCTh. DHEPTHS. 2
3. Kunernueckas sneprus. [lorenunansHas sHeprus. 3aKOH COXpaHEHHS] MEXaHUYECKON 2
sHepruu. [IpuMeHeHre 3aKOHOB COXpaHEHUsI.
CamocTrosiTeabHas padora
ITpopaboTka KOHCIIEKTOB 6
Tema 1.4 22 JI1-JI5,
Mexanuveckue MI1-M-6,
KONEGANIS H BOMHDI Conep:xkanne yueOHOro MaTepuaJia 12 I11-116
1. Mexanunueckue konebanus. KonebarenbHoe ABmkeHue. [ apmoHnueckue koneOanus.
CBobonubie Mexanndeckue kojnebanus. [IpeBpamenue sHeprun Npy KosedaTeTbHOM 2
JIBUKCHHH. 5
2. CBOOOIHBIE 3aTyXaOIINe MEXaHUICCKUE KoleOaHusl. BRIHYKIeHHbIC MEXaHUYECKUE 9
KoneOaHus.
3. [Monepeunblie 1 MPOAOITBHBIC BOJTHBI. XapaKTEPUCTHKH BOJTHBL. MIHTEpdepeH M BOTH. 9
[Tonsitrie o nudpakiyy BoH. 3ByKOBBIE BOJIHEIL.
CamocrosTesabHas padora 6
ITpopaboTKa KOHCITEKTOB
Jlaboparopnas padora Ne 1
Ornpenenenne yCKOpeHUs CBOOOTHOTO MaJACHHS C IIOMOIIBI0 MAaTEMaTU4eCKOTO 2 2
MasiTHUKA.
CamocTrosiTeabHas padora
HOZ[FOTOBKa OTYCTOB IIO J'Ia60paT0pHLIM 3aHATHUAM. 2 2
JladoparopHas paGora Ne 2
CoxpaHeHre MEXaHUYECKON SHEPTUU MPH JIBIXKCHUH TeJIa 0] IEUCTBUEM CHITBI 2 2
TSKECTU
CamocrosiTeabHas padora 5 5

IloaroroBka OT4€TOB 1O TAOOPATOPHBIM 3AHATHSIM.




Koabl koMmeTeHmmii,

HaunmeHnoBanue pa3iesioB u CoxneprkaHue y4eGHOro MaTepuaja, NpaKTHUYeCKHe 3aHsI THSI, Oobem YpoBeHb (opMupoOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA pa60Ta oﬁyqamumxcu qyacoB O0CBOCHHUSA CHOCOﬁCTByeT 3JIEMEHTbI
MpPOrpamMMbl
1 2 3 4
KonTposabHasi pa6ora no pasaeay 1 Mexanuka 2 2
Paznen 2 OCHOBBI M0JIEKYJISIPHOI (PM3MKH M TEPMOAHUHAMUKH 76 JI1-JI3,
Tema 2.1 OcHoBBI 22 M1-M-5,
MOJIEKYJISIPHO — Conepxanue yue0HOI0 MaTepuaJia 16 IT1-113, 114, T16
KHHeTHYeCKOM 1. OcHOBHBIE MOJIOKEHUS MOJIEKYSIPHO-KMHETHYECKON TEOPUHU U €€ OIIBITHOE 5
Teopuu. MneanbHbIil | 000CHOBaHHE.
ras. 2. CTpoeHne ra3000pa3HbIX, JKUAKHX U TBEPJBIX TEIL. 2 2
3. UneansHebll ras. 2
4. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUIECKOM TEOPHH T'a30B 2
5. Temmneparypa u ee u3mMepeHue. 2
6. Mi3MepeHne CKOPOCTH MOJICKYI Ta3a. 2
7. T'a30BbIE 3aKOHEL 2
8. YpaBHEHUE COCTOSIHUS HJIeaJIbHOTO rasa. 2
CamocrosTeqbHas pabora 2
[TonroroButk pedepar 6
Tema 2.2 OcHOBBI 20
TePMOAUHAMHUKH Conepxanne y4eO0HOro MarepuaJa 14 JI1-JIS,
1. OCHOBHBIE IOHSTHS U OTIPEIEIICHUsI. BHYTpEHHSISI SHEPTHs CHCTEMBI. 2 M1-M-6,
2. BHYTpEeHHSS SHEPIUs MAEATHLHOTO rasa. 2 I11-T16
3. Pabota u Tenora kak GopMbl nepeaun SHEpPruu. 2
4. TennoeMKoCThb. YenbHas TeIJIOEMKOCTh. YPAaBHEHHE TETIOBOTO OaslaHca. 2 2
5. IlepBoe Hauaso TepMOIMHAMUKH. A/1MabaTHBIN Mpolecc. 2
6. [Mpuanmn nevictBus TeruioBoit mamuHel. KI1/] TermmoBoro aBurarerns. 2
7. Bropoe Havano TepmoanHaMuKH.. TemnoBsle apurarenu. OXpaHa mpupoIbl. 2
CamocTosTeqbHas padora 6
ITpopaboTKa KOHCIIEKTOB 3aHSATHIH
Tema 2.3 CBoiicTBa 34
TapoB, AKHAKOCTEH 1 Conep:xkanue yueOHOro MaTepuaJa 22
TBePABbIX TeJ 2
1. CroiicTBa mapoB: Mcnapenne u koHaeHcaiys. HachImeHHbIi map 1 ero CBOMCTBA. 2
2. AGCOoIIOTHAsI U OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa 2 JI1-JI5,
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Koabl koMmeTeHmmii,

HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA pa60Ta oﬁyqamumxcn qyacoB O0CBOCHHUSA CHOCOﬁCTByeT 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4

3. Kunenue 2 M1-M-6,

4. CBoiicTBa XKHAKOCTEN: XapaKTEpUCTUKA KHUIKOTO COCTOSHUS BEIIECTBA. 9 I11-116

KanwuisipHsle siBIEHUSL.

5. ColicTBa TBepabIX Ted: 3akoH ['yka. MexaHuuyeckrue CBOMCTBa TBEP/IbIX TEII. 2

6. TerioBoe pacivipeHne TBEPABIX Tel U KuaKocTei. [lnaBienne u KpucTamu3anus. 2

CamocrosiTesibHasi padoTa 6

[TogroroButs pedeparos, mMpe3eHTAIHA.

JlaboparopHnas padora Ne3 5

Onpenenenre OTHOCUTENIbHOM BIQXKHOCTH BO3/1yXa

JlaboparopHas paGora Ned 5

IIpoBepKy ra3oBbIX 3aKOHOB

JlaboparopHas paGora NeS 5

Hab0nronenne pocta KpucTamioB

CamocTrosTeabHas padora 6

[ToaroToBKa OTYETOB MO JTAOOPATOPHBIM 3aHSATHSIM.

[TonroroBka K KOHTPOJILHOM paboTe 2

Kontpoabnas padora no pasaeny 2 OCHOBBI MOJIEKYISIPHON (DU3UKH U 2

TEPMOJIMHAMUKH

Paznen 3 JIEKTPOAMHAMHKA 123
Tema 3.1 Conepxanne y4eO0HOro MarepuaJia 14
JnekTpuyeckoe nmoJje | 1. Dnekrpuyeckue 3apspl. 3aKOH COXpaHeHus 3apsiaa. 3akoH Kynona. 2 JI1-JI3,

2. DnexTpuueckoe nose. HanpskeHHOCTh aniekTprudeckoro nosst. [puHnun 9 MI-MS5,

CYyNEPNO3UIINU TTOJIEH. I11-113, I16

3. PabGora cun snexrpocraruueckoro nois. [lorenuuan. PazHocTh moTeHIMANOB. 2

OKBUINOTEHIIMAJIbHBIE TTOBEPXHOCTH. 2

4. CBs3b MEXAY HANPSIKEHHOCTBHIO U PA3HOCTHIO MMOTEHIMAIIOB 3JIEKTPUUECKOTO MOJIS. 2

OHeprus MNEKTPUIECKOTO MOJIS.

5. JIMdNEeKTpUKH B neKTpudeckoM node. [lonsgpuzanus Au31eKTpUKOB. 2

6. [TpOBOTHUKH B JIEKTPUIECCKOM ITOJIC. 2

7. Konpencaropsl. CoefHEHHE KOHIEHCATOPOB B Oarapero. DHeprus 3apsHkeHHOTo 2
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Koabl koMmeTeHmmii,

HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA pa60Ta oﬁyqammnxm qyacoB O0CBOCHHUSA cnocoﬁcn;yer 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4
KOHJICHCATOPA.
CamocrosiTesqibHast paboTa
[IpopaboTKa KOHCIIEKTOB 3aHSATUI 7
JIMOEPEHIIMPOBAHHBIM 3AYET 2

Tema 3.2 3akoHbI 44

IOCTOSIHHOI'0 TOKA Conep:xkanne yueOHOro MaTepuaJia 28
1. YcnoBusi, HEOOX0OIMMBIE JUIsI BOSHUKHOBEHHUS U TIOAIEP>KAHUS AIEKTPUIECKOTO TOKA. 9 JI1-JIS,
Cusia TOKa ¥ INIOTHOCTh TOKA. MI1-M-6,
2. 3akon Oma 1t yyactka uenu 6e3 J/1C. 2 I11-116
3. 3aBUCHMOCTD JIEKTPUUYECKOTO COMTPOTUBIICHUSI OT Marepuasa, IJIUHbI U IO
MOTIEPEYHOTO CEYCHHUSI IPOBOIHUKA. 3aBUCUMOCTD AIIEKTPUUYECKOTO COMTPOTUBIICHUS 2 2
IIPOBOJIHUKOB OT TEMIIEPATYPHI.
4. DNEeKTPOABUKYIIAs CHUJIA UCTOYHUKA TOKA. 2
5. 3axkoH OMa 114 TTOJIHOM IIETIH. 2
6. CoennHeHnne npoBOJHUKOB. COEMHEHNE HCTOYHHUKOB AJIIEKTPUUECKON SHEPTUU B 5
Oarapero.
7. 3akon Jlxoyns—IJlenna. PaGota M MOLIHOCTH 3JEKTPUYECKOrO TOKa. TerioBoe 5
JIeiCTBHE TOKA.
CamocrosTeqbHas pabora
[TonroroBka pedeparos, mpopabOTKa KOHCTIEKTOB 6
JlaboparopHasi pabora ¢ npog)ecCHOHAJIBLHOM HANPABJICHHOCTHIO Ne6
W3mepeHue yaeabHOro CONpOTUBIIEHUS TPOBOTHUKA. 2
JlaGoparopHasi padora ¢ npodeccHoOHAIbHOM HANIPABJIEHHOCTHIO Ne7
N3ydeHne nocnenoBaTebHOTO U MApAJIJIEIbHOTO COEIMHEHNUS TPOBOTHUKOB. 2
JlaboparopHasi paboTa ¢ npog)ecCHOHAJIBLHOH HANIPABJICHHOCTHIO Ne§ )

Onpenenenne DJIC 1 BHyTPEHHETO COMMPOTUBIICHUSI HCTOYHHKA TOKA.
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Koabl koMmeTeHmmii,

HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA paGOTa oﬁyqamumxm qyacoB O0CBOCHHUSA crlocoﬁcn;yer 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4
JlaGopaTopHoe 3aHsiTHE ¢ IPO(eCCHOHATBLHON HANIPABJIEHHOCTHIO Ne9
HccnenoBanue 3aBUCUMOCTH MOIIHOCTH JIaMIIbl OT HAIPsKEHUS Ha €€ 3aKumax. 2
CamocTtosiTeabHas padora
IToaroroBka OTYETOR 1O JA0OPATOPHBIM 3aHATHSM. 10
3a4er 110 TeMe: 3aKOHBI TOCTOSHHOTO TOKa
[TonroroBka K KOHTPOJILHOM paboTe.
KonTpoabHas paGora nmo teme 3 3aKOHbI IOCTOSSHHOTO TOKA 2
Tema 3.3 20 JI1-JI5,
duexkTpuyeckuii Tok B | Cogepsxanne y4e0HOr0 MaTepualia 14 M1-M-6,
PasJMYHBIX cpeax | 1. DjexTpudeCcKHii TOK B METAIAX 2 IT1-116
2. DnexTpoHHbIN ra3. Pabora BbIXO/A. 2
3. DAeKTpUYECKU TOK B JJIEKTPOIUTax. Dnekrponus. 3akoHsl Papazes. [Ipumenenue 9 2
AJIEKTPOJIN3a B TEXHUKE.
4. DnekTpu4ecKuil TOK B ra3ax U BakyyMe. Busbl ra3oBbIX pa3psiioB. 2
5. DnexTpuyecKkuil TOK B nosynpoBofgHuKax. CoOCTBEeHHas IPOBOAUMOCTh 2
IIOJIYTIPOBOJITHUKOB.
6. [TomynpoBOIHUKOBBIE TPUOOPEI. 2
CamocrosTeqbHas pabora
TToxroroBka pedeparon 6
3ader 1o TeMe: DIEKTPUUECKHUM TOK B Pa3IMYHBIX Cpeaax 2
Tema 3.4 MaruutHoe 16 JI1-JIS,
nose Conep:xanue y4eOHOro MaTepuaJia 10 M1-M-6,
1. MarautHoe nose. BeKTop HHAYKIIMM MarHUTHOTO IOJISL. 2 IT1-116
2. JleiicTBMEe MarHUTHOT'O MOJISI HA TPSIMOJIMHEWHBIN POBOAHUK C TOKOM. 3aKOH 9 2
Awmrepa.
3. BzaumopeiictBue TOKOB. MarHUTHBIN MOTOK. 2
4. PaboTa 1o mepeMenieHnio MPOBOTHUKA C TOKOM B MATHUTHOM TIOJIE. 2
5. JlelicTBMe MarHUTHOTO NOJIs HA ABMKYyIuics 3apsan. Cuia JlopeHna. 2
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Koabl koMmeTeHmmii,

HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA pa60Ta oﬁyqamumxcsn qyacoB O0CBOCHHUSA CHOCOﬁCTByeT 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4
CamocrosiTesqibHasi padoTa 5
[IpopaboTka KOHCIIEKTOB 3aHATUN
Tema 3.5 20
dnexkrpomarnuTHasg | Conep:kaHue y4eGHOTO MaTepHaJia 12
HHAYKIHUSA 1. DnexTpomMarHuTHas MHAYKLUA. BuxpeBoe a1nekTpuueckoe mnoie. 3akoH 2 5
AJIEKTPOMAarHUTHON MHJIYKIIMH.
2. OJ1C B nBmxkymuxcs npoBogHuKax. CaMOUHIYKITHSL. 2
3. DHeprus MarHUTHOIO IOJIs. 2
CamocrosTenbHas pabora 5
ITpopaboTKa KOHCIIEKTOB 3aHATUI
JlabopaTopHoe 3aHsiTHE ¢ MPO(eCcCHOHATBLHON HAapaBJIeHHOCTHIO Nel() 5 2
V3ydenue sSBIEHUS ANEKTPOMArHUTHOW HHAYKIUU
CamocrosiTesibHas padoTa 2
IloaroroBKa 0T4€TOB IO TAOOPATOPHBIM 3AHSITHSIM.
[TonroroBka K KOHTPOJILHOK paboTe 2
Kontpoabnas padora no teme:4 MaruutHoe nose. DJIeKTpOMarHUTHAsT UH YKL
Paznea 4 JICKTPOMATHUTHBIC KOJ1e0AHHUSA M BOJHBI 34
Tema 4.1 20 JI1- JIS,
DJIEKTPOMATHUTHBIE MI1-M-6,
KOJIeGAN S Conep:xanne y4eOHOro Marepuasa 12 I1-T16
1.CBoOonHbIe drieKTpoMarHuTHbIE KosieOanus. [IpeBpaiienne sHepruu B KoaedareabHOM 5
KOHTYpe. 3aTyXalolye IeKTPOMarHUTHbIE KoeOaHus.
2.I'eneparop He3aTyxaroluX AMEKTPOMArHUTHBIX KoJleOaHuii. BIHYX/IeHHbIE 2
AIIEKTPUUECKHUE KoJeOaHMsl. 2
3. [lepemennsbIit TOK. ['eHEpaTop EpeMEeHHOTO TOKa. EMKOCTHOE ¥ MHTYKTUBHOE
COIPOTHBIIEHUS MIEPEMEHHOTO TOKA. 3ak0H OMa 11 IEKTPUIECKOH 1IENH IEPEMEHHOTO 2
TOKa.
4. PaboTa 1 MOIIIHOCTH NepeMeHHOro Toka. [ eneparopsl Toka. Tpancdopmaropsl. Toku 9
BBICOKOM YacTOTBHI.
5. Ilonyuenue, nepeaaya u pacrpeielieHue JIeKTPOIHEPTUH. )
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Koabl koMmeTeHmmii,

HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA pa60Ta oﬁyqamumxcn qyacoB O0CBOCHHUSA CHOCOﬁCTByeT 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4
CamocrosiTesqibHasi padoTa 5
[IpopaboTka KOHCIIEKTOB 3aHATUN
JlabopaTopHoe 3aHsiTHE ¢ MPO(ecCHOHAIBLHOI HanpaBJIeHHOCTHIO Nell
N3ydyenue Tpanchopmaropa ¢ IOMOIbI0 U(PPOBOI 1aboparopun 1Mo hu3nKe 2 2
CamocTrosiTeabHas padora
[ToaroToBKa OTYETOB MO JTAOOPATOPHBIM 3aHSATHSIM. 2
Tema 4.2 14
dnekTpoMarnuTHble | Conep:kaHue y4eOHOr0 MaTepuaJia 6
BOJIHBI 1. DneKTpoMarHuTHOE MoJie Kak 0COOBI BUI MaTepUH. DIIEKTPOMArHUTHBIE BOJIHBI. 2 5 JI1-JIS,
OTKpBITHIN KoJieOaTeabHbI KOHTYP. M1-M-6,
2. N3obperenue paano A. C. [TonoeiM. [ToHATHE O paHOCBS3H. 2 I11-116
3. [lpuMeHeHne 3eKTPOMarHUTHBIX BOJIH. 2
CamocrosiTesqibHast padora 8
[TonroroBka pedeparoB, Mpe3eHTaIMi, MPOPaAOOTKA KOHCIIEKTOB 3aHITHIA.
Pa3nen 5 Onruka 44
Onrtuka
Cozep:xkanne yueOHOro MaTepuaJia 30
1. ITpupona ceera. CKOPOCTh paclipOCTPAaHEHUS CBETA. 2 JI1-JIS,
2. 3aKOHBI OTPaXEHMsI U IPEJIOMJIICHUS CBETA. 2 M1-M-6,
3. ITonHOE OTpaXxeHue. 2 IT1-116
4. JIunzsl. [1a3 kak ontudeckas cucrema. OnTudeckue npudopsl. 2
5. BonnoBsie cBolicTBa cBeta. IHTepdepenims creTa. 2 2
6. KorepeHTHOCTb CBETOBBIX JIyYeH.
UnTepdepenius B Tonkux mieHkax. Konsia HetoTona. Mcnionb3oBanue 2
UHTEepEepeHIMY B HAyKe U TEXHUKE.
7. Audpakuus cera. Judpakuus Ha 9
HIeNTM B apaJulebHBIX Jiydax. [ludpakimonHas pemieTka.
8. IMonspuzanusa cera. [lonspuzanus nonepeynbix BodH. [Toasponasl. 2
9. Jlucniepcust ceera. Buapl ciekTpos. 2
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Koabl koMmeTeHmmii,

HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA paGOTa oﬁyqamumxcn qyacoB O0CBOCHHUSA CﬂOCOﬁCTByeT 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4
10. YnerpaduoneroBoe u nHGpakpacHoe uznydeHus. PeHrrenoBckue nyun. x npupona 2
U CBOMCTBA.
CamocrosiTesqibHasi padoTa 5
[IpopaboTka KOHCIIEKTOB 3aHATUN
JlaGoparopHoe 3ansitue Ne 12 2
Onpenenenue noka3aress IpeJoMIIEHUS CTEKIIa
JlaboparopHoe 3ansitue Ne 13 2
Omnpenenenue raBHOTO (OKYCHOTO PACCTOSHUS M ONTHYECKOM CUITBI JTMH3BI
JladoparopHoe 3ansitue Ne 14 5
Omnpenenenre AJIMHBI CBETOBOW BOJIHBI C TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH
CamocTrosiTeabHas padora
[ToaroroBka O0T4€TOB IO TAOOPATOPHBIM 3AHATHSIM. 8
[TonroroBka K KOHTPOJILHOM paboTe 2
KonTpoabHas pa6ora no pasaenay S Onrtuka 2
Pa3gen 6 OcCHOBBI ClIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH 10
Tema 6.1 OcHoBBI Conepxanne y4e0HOro Marepuasa 4 JI1-J13, M1-M-5,
CHELMHUAIABLHOM TCOPMH | | 11y panyaHTHOCTE MOYIIS CKOPOCTH CBETa B BaKyyMe. 110CTy/1aThl DHHIITEHHA. 5 IT1-113, I14, 116
OTHOCHTEILHOCTH ITpocTpaHCcTBO U BpeMsl crielinaabHOW TEOPUH OTHOCUTEIHHOCTH.
2. CBs13b Macchl ¥ DHEPTUH CBOOOIHOMN YaCTHUIIBI. DHEPTHUS MOKOSI. 2
CamocrosTeqbHas padora 6
[TpopaboTka KOHCIIEKTOB 3aHITHI
Pasnen 7 DJieMeHTbI KBAHTOBOI (pU3nKu 35
Tema 7.1 KanToBasi 10 JI1-J13,
ONTHKA Conep:xanue y4eOHOro MaTepuasa 4 M1-M-9,
I11-113, 114, 116
1. TerutoBoe u3nmydenne. PacnpeneneHue sHEPTUU B CIIEKTPe aOCOTIOTHO YEPHOTO Tea. 2 ’
KBanrtoBas rumnoresa [lnanka. oToHBI.
2. Buemnuit goroanexrpuyeckuit agpdext. Buyrpennuit porospdext. Tumns
¢doroanemenToB. [laBnenue cBeta. [ToHATHE O KOPITYCKYISPHO-BOJIHOBON MPUpPOJIE 2
CBeTa.
CamocrosTeabHas pabora 6
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Koabl koMmeTeHmmii,

HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOosITCJIbHAA pa60Ta oﬁyqammnxm qyacoB O0CBOCHHUSA cnocoﬁcn;yer 3JIEMEHTbI
NPOrpaMMbl
1 2 3 4

ITpopaboTKa KOHCIIEKTOB 3aHSATUI

Tema 7.2 ®u3uka

aToma
Conep:xanne y4e0HOro MaTepuaJia.
2 1
1. Pa3zButue B3MIA10B HAa CTPOEHUE BelllecTBa. SnepHas Moaens aroma. OmnbITh O. JI1-JI3,
Pesepdopna. Monens atoma Bonopona o H.bopy. M1-M-5,
I11-113, [14, 116

CamocrosiTesqibHast padora
[IpopaboTka KOHCIIEKTOB 3aHATUN 4

Tema 7.3 ®usuka 19

aTOMHOIO s1Ipa

Coaep:xkanne y4eOHOro MarepuaJia 10
1. ®usuka atoMHOTO siApa. EcTecTBEeHHAs! paln0aKTUBHOCTh. 3aKOH PAaJUOAKTUBHOIO 2 JI1-J13,
pacrnana M1-M-9,
2. Crioco6b!l HAOIIOIEHUS U PETUCTPalMU 3apsDKeHHBIX YacTHll. CTpoeHHe aTOMHOTO 1 IT1-113, 114, 116
snpa. Jlegext Macchl, SHEPTrus CBA3M M YCTOMUYUBOCTh aTOMHBIX sifiep. SnepHbie 2
peaKkiuu.
3. UckyccTBeHHas painoakTUBHOCTb. [lenenue Tsokensix saep. Llennas saepHas 2
peakuus. Yrpasisemas LienHas peakuus. S nepHblil peakTop.
4. IlonyueHue paaOaKTUBHBIX U30TOMOB M MX MIpUMEHEHUE. bruonorndyeckoe nencTue 5
PaAMOAKTUBHBIX U3IYYeHUH. DJIeMEHTapHbIC YaCTHUIIbI.
CamocTosTenbHas padora
[ToaroroBka pedeparon 7
JlaGoparopHoe 3ansitue Ne 15
MeToap! HAOTIOMEHUS M PETUCTPAIINH SJIEMEHTAPHBIX YaCTHI] ?2
CamocrosiTeabHas padora )

HO}_'[I"OTOBKa OTYCTOB I10 J'Ia60paT0pHI>IM 3aHATHAM.
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Koabl koMIeTeHIUIA,
HaumeHnoBaHue pa3aenoB u Conep:xaHue y4eOHOI0 MaTepHaJia, NPaKTHYeCKUe 3aHATHS, O0bem YpoBennb ¢opMUpPOBaHHIO KOTOPBIX
TEM caMoCTOoATEC/IbHAasA paGOTa oﬁyqamumxcn qgacoB OCBOCHUA CHOCOﬁCTByeT IJIEMEHTBI
MPOrpaMMbI
1 2 3 4
BCEIO: | 388

Jist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4e€OHOTO Marepuaia UCIOIb3YIOTCs Cleayole 0003HaYeHHS:

1. — o3HaKOMUTEBHBIN (Y3HaBaHUE paHEe U3YUCHHBIX 00BEKTOB, CBOMCTB);

2. — pePOyKTHUBHBIN (BBIMOJIHEHUE ACITEILHOCTH MO0 00pa3ily, UHCTPYKIIMH WIIH MO/ PYKOBOJICTBOM)

3. — IPOIYKTUBHBIH (TUIAHKPOBAHUE M CAMOCTOSITEIILHOE BHITIOJIHEHUE JIESITEIbHOCTH, PEICHUE TIPOOIIEMHBIX 3a]1a4)
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3. YCJIOBUSA PEAJIM3ALIAU ITPOTPAMMBI INCIIUTIJINHBI
3.1. MarepuaJibHO-TeXHH4YECKOe o0ecreyeHue

Peanuzanus mporpamMmbl JUCHUIUIMHBI TpeOyeT HalWyusi Y4eOHOro KaOuHeTa
buszuku 1 1adoparopuu HU3NKH.
O6GopynoBaHue KaOuHeTAa:
—  pabouas 30Ha MPEnoaBaTes;
—  JIEMOHCTPAIMOHHBIN CTOJ;
—  crnenuaibHble 1a00paTOpHBIE CTOJIBI O KOJTUYECTBY 00YHAIOITUXCS;
—  CTYJIbS;
— ayguToOpHAas JIOCKAa C METaUIMYCCKUM TIOKPBITHEM IS KPEIUICHUS
JTEMOHCTPAIIMOHHOTO 000PYIOBAHMS;
—  CTeJUIax JUII MOJeJiel U MaKeTOB;
—  mxadbl 715 MOJIETIEH 1 MaKETOB.

[Ipubops! 1 ycTpoiicTBa
—  cHCTeMa 3JIeKTPOCHA0KEHU Ta0OPaTOPHBIX CTOJIOB HanpsbkeHueM 220 B;
—  KOMIUIEKT JJ€MOHCTPAIIMOHHOTO 00OPYI0BaHMs IO ONTHKE, 3JIEKTPOAUHAMUKE,
MEXaHUKE U IPYTUM pazjenam (pU3uKu.
—  y4eOHbIe HaIVIsAHbIE TOCOOUS:
—  IJIaKaThl ¥ TAONHIIBI IO U3y4aeMbIM pa3iesiaM MpoTrpaMMBbL;
—  KOMIUIEKThI Y4eOHBIX HAIJIJHBIX OCOOUI 10 TUCHUIUIMHE.

JleiicTBytO1Iasi HOPMAaTUBHO-TEXHUYECKAsl U TEXHOJIOTUYECKAs TOKyMEHTaLUS:
—  IpaBWiIa TEXHUKH 0€30IaCHOCTU U MPOU3BOJICTBEHHON CAaHUTAPUU;
—  KypHaJ [0 TeXHHUKE O0€30MaCHOCTH.

Texuunueckue cpecTBa 00y4eHHUs:
—  [EPCOHAJIbHBIA KOMITBIOTEP C JIUIIEH3UOHHBIM MPOrpaMMHBIM 00€CTIEUEHUEM;
—  MYJBTUMEIUWHBIA IPOEKTOP;
—  NPOEKIMOHHBIN DKPaH.
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3.2. UudopmannonHoe odecneyeHne peaau3anuu NporpaMmbl

Jlns  peanuzanuy  mporpamMMbl  OMOIMOTEYHBIM (OHJ 00pa3oBaTEILHOMN
OpraHM3ald YKOMIUICKTOBAH TEYAaTHBIMA W (WJIM) DJIEKTPOHHBIMH H3JIaHUSMHU,
PEKOMEHI0BaHHBIMH JJIsI HCTIOJIb30BaHHUsI B 00pa30BaTeIbHOM IpOIIEcCe.

OCHOBHBIE HCTOYHUKH:

1.Poraues H.M., JleBuenko O.A. ®usuka, y4eOHBIA Kypc [JIsi CPEIHETO
npodeccroHanbHOTrO 006pazoBanus, Jlans (CI10), 2022 rox.

2.Msxumes I'.51., byxosues b.b., Corctkuit H.H. ®u3uka (6a30Bb1it ypoBeHb) — M.
«IIpocsemenne»,2019

3.Kpapuenko, H. 0. ®usnka : yaeOHUK 1 TPAKTUKYM JIJIsI CPEITHETO
npodeccruonanbHoro oopazosanus / H. 0. KpaBuenko. — Mockga :
NznarensctBo FOpaiit, 2022. — 300 ¢. — (IIpodeccrnonanpHOE 00pa3oBaHue). —
ISBN 978-5-534-01418-1. — Tekcr : anexTpoHHbIH // OOpa3oBarenbHas
rargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490687

DJIEKTPOHHBIC U3IaHUs (IEKTPOHHBIC PECYPCHI)

1.  «Ortkpsitas ¢pusuka» http://www.physics.ru/

2.  «®wusuka.ru» http://www.fizika.ru/

3. «BupTyanpHbIli METOTUYECKHI KAOMHET YIUTE S (PU3UKH U aCTPOHOMHMI
http://www.gomulina.orc.ru/

4. Caiit «®u3uka B anumarusax» http://physics.nad.ru/physics.htm

5.  Macrep-kiacc «Kusas pusuka» http://www.int-edu.ru/hage.php?id=931

6. Hudporas nadboparopust «Apxumen» (Jlaboparopubie pabOThI O PUBHKE)
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm
1. Bupryaneubie  nmaGoparopuu  (MHTEpAKTUBHBICE  MONEIM  Pa3IUUYHBIX

nporieccon) http://somit.ru/index_demo.htm

JloTmOTHUTENbHBIE UCTOYHUKU

1.Ponuonos, B. H. ®usuka aist Koyuiemkei : yaeOHOoe TocoOue Il CPEeTHETo
npodeccruoranpHOro oopazopanus / B. H. PoqnonoB. — Mocksa : M3garenbcTBo
FOpaiit, 2022. — 202 c¢. — (Ilpodeccuonansuoe odbpazopanue). — ISBN 978-5-
534-10835-4. — Texkcr : anexTponHsbIi // O6pazoBarensHas miaargopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/494934

2.Tennenmreitn JI.O., Jluk FO.M. mox pen. Opiosa B.A. dusmka. 10 kmacc.
YueOHuk a1 0011e00pa3oBaTeibHBIX yUpexkaeHuit — M.: Maemosuna, 2017.
3.Tennenmreitn JI.O. Jlux FO.M. moxm pen. OprnoBa B.A. ®dusuka. 11 kiacc.
YueOHuk a1 0011e00pa3oBaTeibHBIX yUpexkaeHuit — M.: Maemosuna, 2017.

4 Tenpenmreiin JI.O., Kupuk JLA., T'ensprar .M., Henamen N.1FO. ®uzuka. 10
KJacc. 3alayHuK Ui 00Ieo0pa3oBaTeNbHBIX yupexaenuii — M.: MHeMo3uHa,
2017.

5.T'ennenmreitn JI1.3., Kupuk JILA., I'eneprar .M., Henames M.}O. ®usuka. 10
KJacc. 3aJayHuK A o0mieoOpa3oBaTeNbHbIX yupexkaeHuil — M.: MHemo3uHa,
2017.
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3.3. Ucnosib30BaHue AKTHUBHBIX M HHTEPAKTHBHBIX (DOPM 00yYeHUs

Pabouast mporpamma npenycMarpuBaeT UCIIOJIb30BaHUE B 00OPa30BaATEIbHOM
IPOLECCE AaKTUBHBIX W HMHTEPAKTUBHBIX (OpM MPOBENCHUS 3aHATHI: YpOKHU-
CEMHUHAaphl MPH MOBTOPEHUHM M OOOOIIEHMHM M3y4yaeMOro MaTepuaia; MpOBEICHUE
JEMOHCTPAIIMOHHOIO  JKCIEPUMEHTAa IIPU H3JIOKEHUU HOBOIO MaTepHuaa;
UCIOJIb30BaHUE BHUPTYAIbHBIX JIaOOparopuil, B TOM YHCIE HIpPHU MPOBEICHUU
71a00paTOPHBIX 3aHATHSIX.
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4 KOHTPOJIb Y1 OLIEHKA PE3YJIBTATOB OCBOEHUSI YYEEHOM

JANCHUITJINHBI

OneHka KayecTBa OCBOCHHUS Y4eOHOM AMCIUIUIMHBI BKJIIOUAET TEKYIIHMM
KOHTPOJIb YCIIEBAEMOCTH U TPOMEKYTOUHYIO aTTECTAIIHIO.

Texkyuii KOHTPOJIb yCIEBAEMOCTH OCYILECTBIICTCS IpernojaBareyieM B
npoliecce MpoBeeHUsI YUeOHbIX 3aHATUN (TECTUPOBAHUE, YCTHBIN OMpOC, OICHKA
BBITIOJIHEHUS CAMOCTOSITEIBHBIX 3a/IaHUi), & TAK)KE BBIMOTHEHUS 00y4arOIIMMUCS
WHMBUyaJIbHBIX 3a/laHUid B COOTBETCTBHM C (DOHIOM OILICHOYHBIX CPEACTB IO

y4eOHOH JUCLMILIAHE.

XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOM JIEATEJIbHOCTH

CTYAEHTOB

Coaep:xanue o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH CTY/I€HTOB
(Ha ypoBHe yueOHBbIX el CTBHIi)

Bsenenne

YMEeHUsT IOCTAaHOBKM  ILI€JIEd  JEATCIBHOCTH,  IUIAHUPOBAHUSA
CcOOCTBEHHOW AESITEIbHOCTH Ui JOCTUKEHMSI TOCTABJICHHBIX IIeIEH,
IIPEIBUICHUS BO3MOXKHBIX PE3YNIbTAaTOB 3TUX JEHCTBUI, OpraHu3alnuu
CaMOKOHTPOJISI U OLIEHKH MOJIY4YEHHBIX PE3YNbTaTOB.

Pa3zButue cnocoOHOCTH $CHO M TOYHO H3JIaraTb CBOM MBICIH,
JIOTUYECKU OOOCHOBBIBaTH CBOIO TOYKY 3pPEHHS, BOCHPUHHMMATh U
aHaAJIM3UPOBaTh MHEHUS COOECETHHKOB, MPHU3HABas IPAaBO JPYroro
YyeJIoBeKa Ha NHOE MHEHHE.

[TpousBenenue u3MepeHns GU3NIECKUX BETUUYHUH U OILICHKA T'PaHMILIbI
MTOTPEIHOCTEN U3MEPEHUN.

IIpencraBneHne rpaHuLbl MOTPEMIHOCTEN U3MEPEHUI IIPH
MOCTPOEHUH IPaPUKOB.

YMeHue BbICKA3bIBaTh TUIIOTE3bI ISl 00BSICHEHUS HAOMI0IaeMbIX
SIBJICHUM.

YMeHue npeanarate MOAEIN SIBJICHUN.

VYka3zaHue rpaHull IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.

N3nokeHre OCHOBHBIX MOJIOXKEHUH COBPEMEHHON HAyYHOW KapTHHBI
Mupa.

[TpuBeneHne NpUMeEpPOB BIUSHUS OTKPBITUI B (pU3MKeE Ha TPOTrpecce B
TEXHHUKE U TEXHOJIOTUHU MPOU3BOJICTBA.

Vcnonb3oBanue VHTepHeTa asis moucka uHpopMaluu

Mexaunuka

[IpencraBineHne MEXaHHMYECKOTO JBI)KEHUS Tela ypaBHEHUSMU
3aBHCHUMOCTH KOOpJAUHAT U IPOEKLNEN CKOPOCTH OT BPEMEHH.
[IpencraBineHne MeXaHMYECKOTO JBWKEHHsS Tena TpadukaMu
3aBHCHUMOCTH KOOPJAUHAT U MPOEKLNEN CKOPOCTH OT BPEMEHH.
Omnpenenenye KOOPAWHAT MPOMIEHHOTO MyTH, CKOPOCTH M YCKOPEHHS
Tesa 1Mo rpadukaM 3aBHCUMOCTH KOOPJIWHAT M MPOEKIHH CKOPOCTH
OT BpEMEHH.

Onpenenenne KOOpAMHAT TNPONAEHHOIO IyTH, CKOPOCTH U
YCKOPEHHUsI TeJa 10 ypaBHEHUSIM 3aBUCHMOCTH KOOPAMHAT

Y IIPOEKLINI CKOPOCTH OT BPEMEHH.

IIpoBencHME  CPaBHUTEIBHOIO  aHAIW3a  PaBHOMEPHOIO U
PaBHOIIEPEMEHHOTO IBUKCHUIA.

VYKa3aHHe MCHONBb30BAHMS IOCTYNATEIbHOIO M BPAIATEIBHOIO
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IBIDKECHUH B TEXHUKE.

[TpuoOperenue omnpiTa pabOTHI B TPYIIE C BHITOJTHEHUEM Pa3InYHBIX
COLIMAIIBHBIX POJICH.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEUCTBUN U KOHCTPYKLIUU

JUISL SKCIIEPUMEHTAIIBHOTO ONPEICICHUS KHHEMaTHYECKUX BEJINYHUH.
[IpencraBnenne nHGOpPMAIMK O BUJAX JABHKCHHUS B BUIE TAOIUIIBL.
IIpuMeHEeHHEe 3aKOHA COXpPAHEHWsS MWMILYJIbCa JUIA BBIYMCICHUS
U3MEHEHUH CKOPOCTEH TeJI IIPU UX B3aUMOACUCTBUSAX.

N3mepenue paboThl CUIl M U3MEHEHUE KMHETHUECKON SHEPruy Tea.
Brruncnenue paboThl CUII U M3MEHEHUSI KUHETUYECKON 3HEPTUHU Tela.
Brruncnenue NoTeHIMAIBHOM SHEPTUU TEJl B TPaBUTALOHHOM I10JIE.
Onpenenenre MOTEHIMAIBHON YHEPTUU YIPYTO 1e(hOPMHUPOBAHHOTO
TeJIa 10 U3BECTHOM ie(hopMalluy U )KECTKOCTH Tella.

[IpumeHeHHe 3aKkOoHAa COXPAHEHHUS MEXaHMUYECKOM DSHEpPruu Ipu
pacueTax pe3yJabTaroB B3aUMOACHCTBMM Tell TI'PaBUTALMOHHBIMU
CWJIaMU U CWJIaMU YIIPYTOCTH.

VYKka3zaHue rpaHul IPUMEHUMOCTH 3aKOHOB MEXAHUKH.

VkazaHnue  y4yeOHbIX JAMCHUMIUIMH, TpPU  M3YYEHUH  KOTOPBIX
VICIIOJIB3YIOTCSI 3aKOHBI COXPaHEHHMS.
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OCHOBBI MOJIEKYJISIPHOM
busuky u
TEPMOIUHAMUKH

BrinonHeHue SKkCepuMeHTOB, CIyXallKuX A1 000CHOBaHUS
MoJieKy/sipHO-KuHeTHnueckoil reopun (MKT).

Pemenue 3a1au ¢ npuMeHEHNEM OCHOBHOTO YpaBHEHUS
MOJIEKY/ISIPHO-KUHETUYECKON TEOPUH ra30B.

Omnpenenenre napaMeTpoB BEHIECTBA B ra3000pa3HOM COCTOSHUU Ha
OCHOBAaHUHU ypaBHEHUS COCTOSIHMSI UJI€aIbHOIO Ta3a.

Onpenenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUH U
MPOUCXOIAIINX TMpoueccoB no rpaduxam 3aBucumocts p (T), V (T),
p (V).

OxcnepumenTaibHoe uccneaopanue 3asucumoctu p (T), V (T), p
(V).

[Ipencrasienue B BuiEe rpa kOB H30XOPHOTO, H300apHOTO

Y U30T€PMHUECKOTO MPOLIECCOB.

Brrunciienne cpeiHeil KHHETUYECKOW SHEPIUU TEIUIOBOTO JBHXKCHUS
MOJIEKYJI 110 U3BECTHOI TeMIieparype BellecTBa.

Bricka3biBaHMe runotes Juisi 00bICHEHUST HAOII0IaeMbIX SIBICHUM.
VYKkazaHue TpaHUll MPUMEHUMOCTH MOJENU «HUACANbHBIM Ta3z» Hu
3akoHOB MKT.

W3mepeHue Kom4yecTBa TEIJIOTHI B IIPOLIECcCax TEMJIONepeIayn.
Pacuer konuyecTBa TEMJIOTHI, HEOOXOJMMOIO ISl OCYIIECTBICHUS
3aJJaHHOTO  Ipolecca ¢ Temonepenadeil. Pacuer u3MeHeHHs
BHYTPEHHEH »SHEpruu Tei, paboThl U MEpPEelaHHOTO KOJIMYEeCTBa
TEIUIOTHI C UCIOJIb30BAHUEM IIEPBOIO 3aKOHA TEPMOJNHAMUKH.
Pacuer pa0oTbl, COBEpIIEHHON Ta30M, MO rpaduKy 3aBUCUMOCTU P
V).

Beruucnenue paboTsl raza, COBEpLUICHHOM NPH U3MEHEHUH COCTOSIHUS
no 3aMkHyToMy nukiny. Beraucnenne KIIJ[ mpu coBepiieHun razom
paboThI B poIieccax U3MEHEHHs COCTOSIHUS MO 3aMKHYTOMY

LUKITY.

OObsicCHEHNE IPUHLIUIIOB JEHCTBUS TETJIOBBIX MAIIUH.
JemoHcTpanuss ponu (U3MKM B CO3/JIaHUU U COBEPIICHCTBOBAHUU
TEIUIOBBIX JBUTATENIEH.

W3noxxeHne cyTH 3KOJIOTHYECKUX MPoOiIeM, 00yCcIOBIEHHbBIX paboToMi
TEIUIOBBIX JBUTATENEN U NPEUIOKEHUE IYTH UX PELLIEHUS.

VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU.

YMeHue BECTHM JMaJol, BBICAYIIMBAaTbL MHEHHE OIIIOHEHTA,
y4acTBOBaTh B JMCKYCCHUHU, OTKPBITO BbIpa)kaTb U OTCTAaUBaTh CBOIO
TOYKY 3pEHUS.

VkazaHnue  y4yeOHbIX JAMCUMIUIMH, TPU HU3YYEHHUH  KOTOPBIX
UCTIONB3YIOT yueOHbIi MaTepran «OCHOBBI TEPMOIUHAMKH.
W3mepenne BIaXHOCTH BO3AyXa.

Pacuet konmmuecTBa TEIIOTHI, HEOOXOAUMOTO JJISl OCYLIECTBICHUS
mpolecca nepexo/ia BeIecTBa U3 OIHOTO arperaTHOro COCTOSIHUS B
JpYyTOE.

DKCIepUMEHTAIBHOE HCCIIEI0BAHUE TETIJIOBBIX CBOMCTB BEILIECTBA.
[TpuBeneHue NpUMepOB KaWLISPHBIX SIBICHUN B OBITY, IPUPOJIE,
TEXHHKE.

HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX Tell. [IpuMenenune
¢bu3nyeckux TMOHATHM M 3aKOHOB B y4yeOHOM Marepuaie
npo¢eCCHOHAIBHOTO XapaKTepa.

Ucnonp3oBanue MHTEpHETA /U151 TIOKMICKA WH(OpMaIuu o pazpaboTkax
Y IPUMEHEHUSX COBPEMEHHBIX TBEPJbIX M aMOP(HBIX MaTepHAIIOB
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DNeKTPOIMHAMUKA

Breruncnenne cuia B3aMMOACHCTBHSL  TOYEUHBIX  DICKTPHYECKHX
3aps0B.

BreruncneHre HanpsHKCHHOCTH  JIEKTPUYECKOrO IOJIA  OAHOIO U
HECKOJIbKMX TOUYEUHBIX IEKTPUUYECKUX 3apPsJI0B.

Breruncnenue NmoTEHIMANa  AJIEKTPUYECKOrO OIS OJHOIO U
HECKOJIbKMX TOYEYHBIX DJJEKTPUYECKUX 3apsnoB. I3mepeHue
Pa3HOCTH IOTCHIIUAJIOB.

W3mepeHne  SHEprum  DJIEKTPUYECKOTO  MOJIA  3apsyKEHHOI'O
KOHJIEHCATOPA.

Bbruncnenue  3HEPIMM  JNEKTPUYECKOrO IO 3apsSyKEHHOI'O
KOHJIEHCATOPA.

Pa3zpaboTtka IUIaHa U BO3MOKHOU CXEMBI JEUCTBUI
HKCIEPUMEHTAJIBHOTO ONPEIEIICHUs 2JIEKTPOEMKOCTH KOHIECHCATOpa
U IU2JIEKTPUYECKON TPOHUIIAEMOCTH BEIIECTBA.

IIpoBeneHre  CpaBHUTENBHOIO  aHalIW3a TIPAaBUTALMOHHOIO U
ANEKTPOCTATUYECKOTO MOJIEH.

W3mepenne mouiHocTu iekTpudeckoro Toka. Msmepenue OC u
BHYTPEHHET0 COIIPOTUBIICHNS NCTOYHHUKA TOKA.

BrinonHeHue pacdyeTroB CHJIBI TOKA M HANpSDKEHUH Ha ydacTKax
anekTpuyeckux uened. OObsACHEHHE Ha NpPUMEpE 3NIEKTPHUECKON
uenu ¢ AByMs uctouHukamu toka (9/1C), B KakoM cilydae MCTOYHMK
AIIEKTPUYECKOHN SHEpruM paboTaeT B peKUME I'eHepaTopa, a B KAKOM
— B peXHUMeE [TOTPEOUTENS.

Onpenenenne Temmeparypsl HUTH  HakanuBaHus. I3mepenue
AIIEKTPUYECKOT0 3apsi/ia AIEKTPOHA.

CHsTHE BOJIBTAaMIIEPHON XapaKTEPUCTUKH INOJA.

[IpoBeneHre CpaBHUTEIBLHOTO aHAJIM3a MOJYIIPOBOAHUKOBBIX JHOJIOB
Y TPUOJIOB.

UcnonszoBanue MHTepHera mans noucka HMHPOpMALUM O
NIEPCIIEKTUBAX Pa3BUTHS ITOJIYTIPOBOJHUKOBON TEXHUKHU.

YcTaHOBKA IPUYMHHO-CIICCTBEHHBIX CBSI3EH.

W3MmepeHre MHAYKIMHM MarHMTHOrO 1ois. Beuucnenue cui,
JENCTBYIOIINX HA MPOBOJHUK C TOKOM B MarHUTHOM TOJI€.
Breruncnenne cui, JEHCTBYIOLIMX HA  DIEKTPUYECKUM  3apsaf,
JBUKYILIUICS B MArHUTHOM TIOJI€.

Hccnenosanue SBJICHUN IEKTPOMAarHUTHON WUHIYKIIUH,
CaMOMHTyKI1H.

Brruncnenue sHepruu MarHuTHOTO MOJIS.

OObscHEeHNe NpUHIUIA IeHCTBUS IIEKTPOBUTATES.

OObsicHEHHEe NPUHIMIA JSHCTBUS reHepaTopa JIEKTPUUIECKOro TOKa
U DJIEKTPOU3MEPUTENbHBIX TpubopoB. OOBsICHEHHE NpPUHIUIA
JeiicTBUs Macc-crieKTporpada, ycKopuTenei 3apsyKeHHbIX YacTHII.
OObscHeHHE PO MAarHUTHOTO MOJisi 3e€MJIM B JKU3HM PACTEHUH,
JKUBOTHBIX, YEJIOBEKA.

[IpuBeneHne NpPUMEPOB TNPAKTUUYECKOTO MPUMEHEHUS H3yYEHHBIX
SBJICHUH, 3aKOHOB, PUOOPOB, YCTPOUCTB.

[IpoBenenue CPaBHHUTEIBHOTO aHaJm3a CBOICTB
ANIEKTPOCTATUYECKOTO, MAarHUTHOTO M BHUXPEBOIO 3JIEKTPHUUECKHUX
TIOJIEH.

OObsicHEHHE Ha TpPUMEPEe MAarHUTHBIX SIBICHUH, modeMmy (Qu3HKy
MOKHO pacCMaTpUBaTh KAK METAUCLIUIUIMHY

ONEKTPOMarHUTHBIE

HaOmofeHre ocmiorpaMM rapMOHUYECKHX KOJIeOaHUN CHITBI
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KOJIEOAHUS U BOJIHBI

TOKA B LICTIH.

N3mepenue ANEKTPOEMKOCTH KOHJICHCaTopa. Nsmepenue
WHJIYKTUBHOCTb KaTyILKH.

Uccnenosanue SIBJICHUS AIIEKTPUYECKOTO pe3oHaHca B
MIOCJIEI0BATEIbHON LIETIH.

[IpoBenenre aHamoruu  MeXAy (DHU3UYECKUMHU  BEIHMYMHAMH,
XapakTEepU3yIOIMMMH  MEXaHUYECKYHD M JJIEKTPOMAarHUTHYIO
KOJIeOATEIbHBIE CHCTEMBI.

Pacuer 3HaueHMIl CWiIbl TOKAa M HAIPSHKEHUS HA JIEMEHTax Lenu
MEPEMEHHOTO TOKA.

Hccnenosanue MPUHLHUIIA JEUCTBUSA TpaHcdopmaropa.
UccnenoBanne npuHUMIa IEMCTBUS T€HEPATOPa NEPEMEHHOTO TOKA.
UcnonszoBanue MuTepHera ans mnoucka HMHPOpMALUU O
COBPEMEHHBIX CIIOC00ax Mepeaayn MIEKTPOIHEPTUH.
Ocy1iecTBieHne paguonepenadn u paauonpuema. Mcenenosanue
CBOWCTB DJIGKTPOMArHUTHBIX BOJH C TOMOINBIO MOOMIIBHOTO
TenedoHa.

Pa3BuTHE IEGHHOCTHOTO OTHONICHHUS K M3y9aeMbIM Ha YPOKax (hU3HKHU
00BEKTaM W OCBaWBacMbIM BHJaM JesATelnbHOCTH. OObSICHEHHE
MPUHUHUIIAAIIEHOTO pasznuuus PUPOABI YOPYIUX u
AJIEKTPOMArHUTHBIX  BOJIH.  V3JOXKEHHE CYTH  SKOJOTHMYECKUX
npoOsieM, CBS3aHHBIX C DJJEKTPOMArHUTHBIMHU KOJEOAHUSIMU U
BOJIHAMH.

OObsicHEeHHE pONM D3JIEKTPOMATHUTHBIX BOJH B COBPEMEHHBIX
nccie0BaHusIX BeenmeHHoi.
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OnTtuka

[IpuMeHeHne Ha TPaKTUKE 3aKOHOB OTPAKEHUS U TTPEITOMIICHUS
CBETA MPU PEIICHUH 3a7ay.

Ornpenenenue CIEKTpaIbHBIX TPaHHMI] YyBCTBUTEIBHOCTH
YeJIOBEUECKOIo Ia3a.

YMeHHEe CTPOUTh U300paKEHUS MTPEAMETOB, JJaBa€MbIC JIMH3aAMHU.
Pacuer paccrosiHust OT TUH3BI JJO U300paKEHUS MPEIMETA.

Pacuer onTrueckoi CHIIBI JIMH3EI.

N3mepenne poKyCHOTO pacCTOSTHUS TUH3BI.

WcnbiTanue Moieneit MUKpOCKOTIa M TEJIECKOIIa.

Habmonenue siBieHust HHTEPPEPEHITUU TIEKTPOMArHUTHBIX BOJIH.
HaGmronenue siBnenus qudpakiuy 3J€KTPOMAarHUTHBIX BOJIH.
HaGnronenue siBiieHUs MONSIpU3AIUU JIEKTPOMArHUTHBIX BOJIH.
N3mepenne IIMHbBI CBETOBOM BOJIHBI IO pe3yJIbTaTaM HaOIIOIeHUS
sBrieHus1 uHTepdepeHn. Habmonenne siBneHus TUpakiuu CBETa.
HaGnronenue siBieHus MOJISIpU3aIiuy U TUCTICPCUH CBETA.

[Touck paznmuuuii W CXOACTBA MEXAYy AUGPAKIMOHHBIM U
JTIUCTIEPCUOHHBIM CIICKTPAMH.

[IpuBeneHue mpuMeEpOB MOSBICHUS B PUPOJIE U UCTIOIB30BaHUS B
TEXHHKE SBJICHUI HHTEepPEpeHIINH, TU(DPaKIINH, TOISIPU3AAN U
JIMCIIEPCUU CBETA.

[lepeuncrnenre METONOB TMO3HAHUS, KOTOPHIE HCIIOJIB30BaHBI TMPHU
M3YUEHUU YKa3aHHBIX SIBICHUU.

DeMEeHTHI KBAHTOBOM
¢uzuku. CrpoeHue
aroma.

Habmronenue dorosnexkrpuueckoro sddexra. O0bsIcHEHNE 3aKOHOB
CroneroBa Ha OCHOBE KBaHTOBBIX MPE/ICTABICHUI.

Pacuer MmakcuMabHON KHHETHYECKOI SHEPTUHU AIIEKTPOHOB IIpU
¢dorornexTprueckoM 3 dekre.

Omnpenenenue pabOTHI BBIXO/A AIIEKTPOHA MO rpaduKy 3aBUCUMOCTH
MaKCHMaJIbHON KHHETHUYECKOH YHEPTUHU (POTOITIEKTPOHOB OT YACTOTHI
cBeta. M3amepenune paboThl BHIXO/IA IIEKTPOHA.

[Tepeuncrienue npruOOPOB YCTAHOBKH, B KOTOPBIX MPHUMEHSIETCS 0€3-
WHEPLUUOHHOCTH (poTor(hdeKTa.

OObsiCHEHHE  KOPITYCKYJSIPHO-BOJIHOBOTO ~ JIyajli3Ma  CBOWCTB
($hOTOHOB.

OObscHEHUE posii KBAHTOBOM ONTHUKH B Pa3BUTUH COBPEMEHHOM (Pu-
3UKH.

HabnroneHve nuHeWyaTbIX CIIEKTPOB.

Pacuet 4acTOThI ¥ ATTMHBI BOJIHBI HCITYCKA€MOTO CBETA TIPH TIEPEX0/Ie
aToMa BOAOPOJIA M3 OTHOTO CTAIlMOHAPHOTO COCTOSTHUS B JIPYTOE.
OO0bsiCHEHNE TPOUCXOKACHUS TUHEHYIATOTO CIIEKTpa aToMa BOIOPOIA
Y pa3IN4us IMHEHYATHIX CIIEKTPOB PA3IMYHBIX Ta30B.

Uccnenosanne TMHEHYATOrO CIEKTPA.

HccnenoBanue mpuHIMIA PAOOTHI TFOMUHECIIEHTHOM JIaMITbI.
HaGmronenne n o0bsicHeHNE IPUHITUTIA JCHCTBUA Ja3epa.
[TpuBeneHue MpUMEpOB UCIOIBL30BAHUS JIa3epa B COBPEMEHHOM
HayKe M TeXHHKE.

HcnonszoBanue MHTepHeTa ansg  moucka HHPOPMAMH O
MEPCIEKTHBAX MPUMEHEHUS Jla3epa.

PeructpupoBanue siIepHBIX HW3IYyUYEHUH C TIOMOINBIO CYETYHKA
I'efirepa.

Pacuer sHeprum cBsI3u aTOMHBIX SIIEP.

Onpenenenue 3apsga YW MaccoBOIO YHCIAa aTOMHOTO  sipa,
BO3HUKAIOIIETO B PE3yJbTaTe PaIHOAKTHBHOIO Pacaja.
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pacmaze.

MEIULIUHE.

CIIUHY U T. 11.).

N3noxenne cytu
OMOJIOTMYECKUM JACHCTBUEM PAIUOAKTUBHBIX U3JTy4CHUH.
[TpoBenenue knaccu(uKauy 3MEeMEHTApHBIX YaCTHUII 10 X
(bu3n4ecKkUM XapakTepuCcTUKaM (Macce, 3apsily, BpeMEHH JKU3HH,

Brruncnenne sHepruu, 0CBOOOXKIAIOMICHCS TPU PATMOAKTHBHOM

OrnpeneneHne NpoayKTOB SACPHON PEAKLIUH.

Beruucnenue sHeprun, 0CBOOOKAAIOMIEHCS TPU SACPHBIX PEAKIIHIX.
IToHnMaHne MPEeuMyILECTB U HEAOCTATKOB UCIIOJIb30BAHUSI aTOMHOM
SHEPIUU U HOHU3HUPYIOLIUX U3JIYYCHUH B IPOMBILUICHHOCTH,

OKOJOTHMYECKHX  MpoOieM, CBS3aHHBIX C

ITonnmanue HeHHOCTCﬁ Hay4YHOTI'O ITO3HAHHWA MUPA HE BOO6I_HC JJIA
4qCJI0BCUYCCTBA B ILCIOM, a AJId KaXI0Io 06yqa101uerocsl JIUYHO,
HCHHOCTeﬁ OBJIAACHUA MCTOAOM HAy4YHOI'O IIO3HAaHUA JIA
JOCTHIKCHUA YCIICXa B JIFOO0M BUIC HpaKTI/I‘-IeCKOI\/JI JACATCIIBHOCTHU

PesyibTarbl ocBoeHM s
AUCHHILIMHBI

@®opMBbI U METOABI KOHTPOJIS ¥ OLlEeHKH
pe3yJbTaToB 00y4eHust

JIMYHOCTHBIE Pe3yJIbTAThI 0CBOCHUS

YYBCTBO FOPAOCTH U YBAXKEHUS K UCTOPUU U
MOCTHKCHUSM  OTEYeCTBEHHOW  (PU3MUecKoit
HayKd; (QU3MYECKH TPaMOTHOE TIOBEJCHUE B
npodecCHOHANBLHON NeSTETBbHOCTU U B OBITY MpH
oOpartieHun ¢ npubopamMu U YCTPOHCTBAMU;

TOTOBHOCTH K MPOJOKEHUIO0 00pa30BaHUs U
NOBBIICHAS ~ KBanuUKauu B  w30paHHOU
npodeccuoHanbHON JIEATENBHOCTH u
00BEKTHBHOE OCO3HaHHWE PO  (PU3NIECKUX
KOMIIETEHIINH B 3TOM;

yMEHUE HCIIOJIb30BaTh JNOCTW)KEHHUS
COBpPEMEHHON (PU3NUECKONW HAyKu U (PU3HMUECKUX
TEXHOJIOTHH [y TOBBIIIEHUSI COOCTBEHHOTO
MHTEIVIEKTYaIbHOT O
pasBUTHS B BBIOpaHHOM MNPOECCHOHATIBHOM
JIeSITeIbHOCTH;

CaMOCTOSITETIbHO JIOOBIBATH HOBBIE JJISI ceOst
¢u3nuecKkue 3HAHWS, MCIONB3YSd M 3TOTrO
JOCTYITHBIE HCTOYHUKY UH(OpMAIHY;

YMEHHE  BBICTpaWBaTh  KOHCTPYKTHBHBIE
B3aMMOOTHOIIEHUS] B KOMaHJE IO PpEIICHHIO
00IIIMX 33724,

YMEHHE YIPaBIATh CBOEH MO3HABATEIHHOU
JIeSITEIbHOCTBIO, TTPOBOJIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJIJIEKTYaJIbHOT'O Pa3BUTHSI.

YcrHbiit oripoc, GU3NUECKUl TUKTAHT 110
paszaenam.

Habmronenue 3a HaBbIKaM# paOOThI B MaJIbIX
rpyImax.

OneHka 1a00paTOpHBIX 3aHITHH.

OreHka pabOTHI CTYJIEHTa Ha CEMUHApax,
y4eOHO-TIPaKTUYECKIX KOH(EepeHIusX,
OJINMITHA/IAX.

OrieHKa BBITOJHEHUSI KOHTPOJBHBIX paldoT,
TECTUPOBAHUE.

JuddepeHnnpoBaHHbIH 3a4eT, SK3aMEH.

MeTtanpeaMeTHbIe Pe3yJbTaThbl 0CBOCHUS
WCITOJIB30BaTh PA3JIMYHBIC BHIBI TIO3HABATEIIHHON
JIESATCIIBHOCTH JIJIs

pemeHus  QU3MYECKUX  3a7ad, IMPUMCHATH
OCHOBHBIE€ METO/bI ITO3HAHUS

(HabnroneHue, OIHMCaHUE, H3MEepeHue,

YcTHBIi onpoc, GU3NYECKUN AUKTAHT I10
paszenam.

HabGnronenue 3a HaBbIKaM# pabOThI B MaJIbIX
rpymnmax.

OreHKa 1a00paTOPHBIX 3aHATHI.

OneHka paboOThI CTyEHTa Ha CEMUHapax,
y4eOHO-TIPAKTUYECKUX KOH(EPEHIHUSX,
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Pe3yabTarbl 0cBOeHMSI
AUCHHUILIMHBI

@®opMBbI U METOABI KOHTPOJIS U OLlEeHKH
pe3yJbTaToB 00y4eHusI

SKCIICPUMEHT) JUISl M3YUYCHHS Pa3IMIHBIX
CTOPOH OKpY>Karoueil NeUCTBUTEIbHOCTH;

UCIIOJIb30BaTh OCHOBHBIC WHTEIUICKTYaJIbHBIC
oTepaluy: MOCTaHOBKa
3a1aud, (opMyImHpOBaHWE THIOTE3, aHAIU3 |
CHHTE3, CpaBHEHHUE, 0000IIeHHE,
CUCTEMAaTH3aIIuS, BBISIBJICHUE MPUIUHHO-
CJICJICTBECHHBIX CBS3CH, TOUCK aHAJIOTOB,
(GopMyNHMpOBaHHE BBIBOJOB  JIISI  M3YYCHUS
Pa3IMYHBIX CTOPOH (PU3UICCKHUX
00BEKTOB, (PU3NYECCKUX SBICHUH U (DU3MUECKUX
MPOIIECCOB, C KOTOPBIMH
BO3HHKAaET HEOOXOJMMOCTh CTAJKUBATHCA B
npodeccuoHanbHOU cdepe;

YMCHHUE T'CHCPHUPOBATL UACHU U OHNPCACIIATH
CpeJncTBa, HEOOXOMMBIE
IJId UX peain3alu,

HCIIOJIB30BaTh pPa3JIMYHbIC HWCTOYHHUKHU [JIA
nmosydeHus: (Qu3ndeckoi wHpopManuu, yMmeHHe
OLICHHTH €€ TOCTOBEPHOCTD;

AHAJIN3UPOBATH u MMpeaACTaBJIATh
WH(QOPMAITUIO B PA3TUYHBIX BUJAX;

nyONIMYHO  TIPEJACTABIATH  PE3YNIbTATHI
COOCTBEHHOT'O MCCIICIOBAHMS,

BECTU JUCKYCCUH, HOOCTYIIHO M TapMOHHYHO
coyeTas copiepikanue u Gopmel
MIPEJICTABIIEMON UH(OPMAITUH.

OJIMMIINAJIAX.
O1eHKa BBITOIHEHHS] KOHTPOJIBHBIX padoT,
TECTUPOBAHUE.

HuddepeHurpoBaHHBIN 3a4€T, IK3aMEH.

IIpeameTHbIe pe3yJbTaTbl 0CBOCHMS
c(hOpMUPOBAHHOCTH TMPEACTABICHUH O pPOIU
U MecTe (PU3MKU B COBPEMEHHOM HaydHOM
KapTUHE MHpa; TOHHMaHue (QU3nIeCcKoi
CYIIHOCTH HaOmogaeMbiXx BO BceenenHoit
ABIICHUN; TIOHMMaHHWE pOIU (UBHKU B
(bopMupoBaHUU Kpyrosopa 51
(GYHKIMOHATBHOW TPaMOTHOCTH  4eJOBeKa
JUISL pEIIEHUS IPAKTUYECKUX 3aad;

BJIaJICHUE OCHOBOITOJIAraro MU
bU3IIeCKUMH TTOHSATHSIMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMH U TEOPUAMHU;
YBEpEHHOE MOJIb30BaHUE (buzmvecKon
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO
MO3HAHUS, HCIONB3YyeMbIMU B  (usuke:

HaOJI0/IeHue, OTHCaHueE, U3MEpEHHe,
HKCIIEPUMEHT; yMEHUs o0OpabaTbiBaTh
pe3yabTaThl  WM3MEPEHHH,  OOHApYXKHUBATh
3aBUCHUMOCTD MEXKIY buznUecKuMH
BEJTMYMHAMH, OOBSCHATH TOTyYCHHBIC
pe3yAbTaThl U JeNiaTh BHIBOJIBI;

c(hOpMUPOBAHHOCTh YMEHUS pemiarb

dbusznueckue 3anauu;

YerHbli onipoc, GU3NUECKU JUKTAHT 110
paszenam.

Habmronenue 3a HaBbIKaM# paOOThI B MaJIbIX
rpymnmnax.

OneHka J1abopaToOpHbIX 3aHITHH.

Onenka paboThI CTy[IeHTa Ha CeMUHapax,
y4eOHO-TIPaKTUUECKNX KOH(PEepeHUsX,
OJIMMIINA/aX.

OneHka BBINOJIHEHUS KOHTPOJIBHBIX padoT,
TECTUPOBAHUE.

JuddepeHnpoBaHHbIN 3a4€T, SK3aMEH.
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Pe3yabTarbl 0cBOeHMSI
AUCHHUILIMHBI

@®opMBbI U METOABI KOHTPOJIS U OLlEeHKH
pe3yJbTaToB 00y4eHusI

c(hOpMUPOBAHHOCTh ~ YMEHHSI  NPUMEHSITH
MOJIyYCHHBbIE  3HAHUA JUII  OOBACHEHHS
YCJIOBHM TIPOTEKaHMs (PU3UYECKUX SBICHUN B
OpuUpoAe U JUIsl TPUHATHUS TMPAKTHUECKUX
pelIeHU B TOBCEIHEBHOM KU3HU;
c(hOpMUPOBAHHOCTh COOCTBEHHOW IO3UIIUU
10 OTHOIICHHIO K (H3UYecKor nHpopmaruu,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB
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