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1. MACIOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCIHUAIIJINHBI
dusuka

1.1. O6aacTh NnpuMeHeHUs1 padoveil MPporpaMmbl

Pabouas nmporpamMmma yueOHON NUCHUUILTUHBI SBISIETCS YACThIO MPOTPAMMBI
MOATOTOBKM  CIELUAIKMCTOB CpeAaHero 3BeHa B coorBerctBUM ¢ DPI'OC
CIIEIAAILHOCTHU CIIO 09.02.07 Nudopmarmonteie CUCTEMBI u
nporpaMMHUpoBaHue (aAMUHUCTPATOP O6a3 JaHHBIX).

1.2. Mecto y4yeOHoI nucuuninnbl B cTpykrype IIIICC3:

YuebHas [aucHUIUIMHA SBISETCS TPOYHIBHOW ¥ BXOAUT B  IHKI
00111e00pa30BaTeIbHON TOITOTOBKH.

1.3. Heamun w 3axaum y4yeOHOH JAUCHUIUVIMHBI — Tpe0OBaHUS K
pe3yibTaTaM OCBOEHHS Y4eOHOM TUCIUIINHBI:

Henbro peanusanum padouyeil mNporpaMmsbl  SIBJSIETC  OCBOCHHE
cojiepkaHusl AUCHUIUITMHBI PU3KMKa U JTOCTURKEHUE OOYyHAIOUIMMUCS PE3yJIbTaTOB
W3YUYeHHs B COOTBETCTBUH C TpeboBaHusiMU, ycTaHOBIeHHBIME DI"OC COO.

Coneprkanue rporpammsl o011eo0pa3zoBareabHON nucuumivabl Gusnka
HaIIPaBJICHO HA IOCTMKECHHE CIICTYIOIINX LeJsIei:

¢ (opmupoBaHHe y 00yUYaIOMUXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs,
3HAYMMOCTH (U3UYECKUX 3HAHUU [JII COBPEMEHHOTO KBaTU(DUIIMPOBAHHOTO
CIIEIUAINCTA MPU OCYIIECTBICHUH €T0 MPOo(heCCUOHATBHOU NeATEeTLHOCTH,

¢ (hopmupoBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

e OBIaJicHUEe  crenupuIecKou CHUCTEMOU (bu3uYecKuX  TMOHATHM,
TEPMHUHOJIOTUEN U CUMBOJIUKOWU;

® OCBOCHHUE OCHOBHBIX (DH3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHHE OCHOBHBIMM METOJAMHU HAYyYHOrO T[O3HAHUS MPUPObL,
UCIIOJIb3yeMbIMH B (pu3nKe (HAOIIOJEeHNEe, ONMHMCAHNe, WU3MEPEHHUE, BBIIBIKCHUE
TUIIOTE3, IPOBEJICHUE SKCIIEPUMEHTA);

® OBJAJICHHE YMEHHUSIMHU 00pabaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBSICHATH
MOJIyYeHHbIE PEe3yJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIY (HU3NUECKUMU
BEJIMYMHAMU B HA0JII01a€MOM SIBJICHUM, JIEJIaTh BHIBO/IbI;

e (opmupoBaHue yMeHHs pemaTh (U3UYECKUE 3aJladd Pa3HBIX ypPOBHEU
CJIOKHOCTH,;

® pa3BUTHE NO3HABATEIbHBIX UHTEPECOB, NHTEIIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN B Tmpoliecce MpUOoOpPETEHUsI 3HAHUIM C MCMOJIb30BAHUEM Pa3IMYHBIX
UCTOYHUKOB HWH(MOpPMAIMU U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUH;
yMeHu# (HopMyIupoBaTh U 0O0CHOBBIBATH COOCTBEHHYIO MO3UIIMIO 110 OTHOLIEHUIO
K (puznyeckoit nHGOpMaILINK, TOITYyYaEMOU U3 pa3HbIX UCTOUYHUKOB;

® BOCIHUTAHHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (PU3HUECKYIO HAYKY.

OcBoenue kypca O/l «Puszuka» npeanonaraetT peueHue Caeayonux 3aaa4:

e mpuoOpeTeHue 3HAHUK O (YHIAMEHTAIbHBIX (PU3UUYECKUX 3aKOHaX,
JeKaluMX B OCHOBE COBPEMEHHON (U3NYECKOM KapTUHBI MHpa, MPUHIUIIOB
NeCTBUS TEXHUUECKUX YCTPOUCTB M MPOU3BOACTBEHHBIX MPOIECCOB, O Hanboee
BA)XKHBIX OTKPBITHAX B 00JaCTH (PU3HMKH, OKA3aBIIUX OMpEJEIioliee BIUsSHUE Ha
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pa3BHUTHE TEXHUKH U TEXHOJIOTUU;

® NOHMMaHHE (PUBNYECKON CYIIHOCTHU SIBJICHUM, MPOSBISIONINXCSA B paMKax
POM3BOJCTBEHHON AESITENbHOCTH;

® OCBOCHHE CIOCOOOB WCIOJB30BaHUS (DM3MUECKUX 3HAHUU NS peIICHHS
NPAKTHUECKUX W MPOo(ecCHOHANBHBIX 3a1ay, OOBSICHEHWs SBICHUA MPUPOIBI,
NIPOM3BOJCTBEHHBIX M TEXHOJOTWYECKUX TMPOIECCOB, TPUHIIUIIOB JCUCTBUS
TEXHUUYECKUX MPUOOPOB M YCTPONCTB, OOECTIeUeHUs OE30MacHOCTH MPON3BOICTBA
Y OXpaHbI IPUPOJIBI;

e (opmupoBaHMe yMEHUW pemarh  y4eOHO-TIPAKTUYECKHE  3aJaud
buznyecKoro coaepxkaHus ¢ yu€Tom npodeccruoHalbHOM HaIIPaBIEHHOCTH;

® IIpPUOOpETEHUE ONbITa IMO3HAHUS W CAMOIO3HAHWS, YMEHUH CTaBHUTH
3aJla4¥ U pemaTh mpoOaeMbl ¢ YIETOM MpodeCCHOHATHHON HAPaBICHHOCTH;

e (opMHpOBaHME YyMEHHA HWCKaTh, AaHAIM3UpPOBaTh U 00pabaThIBaThH
duznyecKyro HHPOPMAIHIO C YIETOM MPOoPEeCCHOHATBHON HAPABICHHOCTH;

® TOJrOTOBKAa OOYYAlOIIMXCS K YCIEUIHOMY OCBOCHUIO AHUCHUHUIUIMH |
Moayneld mpodecCHOHAIBHOrO IMKIa: (popMHpOBaHHE y HUX YMEHHHM U ONbITa
JeSITENIbHOCTH, XapaKTepHbIX I mpodeccuil / AOMKHOCTEM CIyXKalluX WIN
CHEIMAIbHOCTEH, TMOJy4aeMblX B  NPOQPECCHOHANIBHBIX  00pa30oBaTeNIbHBIX
OpTraHHU3aIHsIX;

® TOArOTOBKa K (OPMHUPOBAHHMIO OOMIMX KOMIIETEHIIMH OyIayIIero
CHEIMAIMCTa: CaMOOOpPa30BaHMsI, KOMMYHHUKAIIUW, TPOSIBICHHUS TPakKITaHCKO-
NaTPUOTUIECKON TO3HIINH, COTPYAHUUECTBA, MPUHATHS PEIICHUN B CTaHAAPTHOU
U HECTaHJAPTHOM CUTyalMsX, NPOCKTUPOBAHUS, MPOBEACHUS (PUINUECKHUX
u3MepeHnit, 3(PGEeKTHBHOTO U  O€30MacHOTO  WCIIONB30BAHUSA  PaA3TIMIHBIX
TEXHUYECKUX YCTPOWCTB, COOIOACHMS MpPaBUI OXpaHbl TpyAda Hpu pabore c
buznyeckuMu npubdopamMu 1 000PyJOBAHHEM.

OcoOeHnHoCcTh (OPMUPOBAHUS COBOKYITHOCTU 3a7a4 M3yueHUs (U3UKU AJIs
CHUCTEMBl  CpeAHero mnpodeccHOHATbHOTO  00pa3oBaHUsl  3aKJIOYaeTcs B
HEOOXOJMMOCTH peanu3anuu MpoheCCHOHATBLHON HAMpPaBICHHOCTH pPEIIaeMbIX
3asa4, yaéra 0COOCHHOCTEH chephl ASSITETLHOCTH OYAYIUX CIEIUAINCTOB.

B pesynbraTte 0cBOCHUS AUCHUTIMHBI 00YUYaAIOIIUICS H0JIKEH 3HATD:

® CMBICHI TMOHATHI: (U3MUECKOEe SBJIECHUE, TUIOTE3a, 3aKOH, TEeopus,
BELIECTBO, B3aMMOJCHCTBHE, AJIEKTPOMArHUTHOE II0J€, BOJHA, (DOTOH, aTOM,
aTOMHOE PO, MOHU3UPYIOILHE U3ITyUCHHUS;

e CMBICT (DU3MYECKUX BEJIMYUH: CKOPOCTh, YCKOpPEHHE, Macca, CHIa,
UMIYJbC, paboTa, MeXaHWYecKash HSHEeprusi, BHYTPEHHsS HHEprusi, aOCOJOTHas
TEMIIepaTypa, CpeIHssd KUHETUYECKas SHEpPrusl YacTHl] BEUIECTBA, KOJIMYECTBO
TEIJIOTHI, 3JIEMEHTAPHBIN dJIEKTPUYECCKUN 3apALT;

® CMbICI (PU3MYECKHX 3aKOHOB KIIACCHUYECKOM MEXAHUKH, BCEMHPHOTO
TATOTCHUS, COXPAaHEHMsI DHEPIMM, UMIIyJIbCa M JJIEKTPUYECKOTO 3apsia,
TEPMOJUHAMUKH, dJIEKTPOMAarHUTHON MHAYKIUH, (poToddhPekTa;

® BKJIAJ POCCHMCKMX W 3apyOekKHBIX YYEHBIX, OKa3aBIIUX HauOOJIbIIEe
BJIMSIHUE Ha Pa3BUTHE (PU3UKU;



B pesynbraTte 0CBOCHUS AUCHUTIIMHBI 00YUYaIOIIUICS H0J7KEH YMeTh:

® TIPOBOAMUTH HAOIIO/ICHUS, INIAHUPOBATH U BBHITIOJIHATH SKCIIEPUMEHTHI,

® BBHIJIBUTaTh TUIIOTE3BI U CTPOUTH MOJICTIH,

® IPUMEHATH TIONYyYEHHBIE 3HaHUSA TO (QU3MKE I OOBSICHEHHS
Pa3HOOOPa3HBIX PU3NICCKUX SIBICHUIN M CBONCTB BEIIECTB;

® IIPAKTHUYECKH MCIOJIb30BaTh (PU3NUYECKUE 3HAHUS;

® OIICHUBAThH JOCTOBEPHOCTH €CTECTBEHHO-HAYYHOU MH(OpMaIIUK;

® UCIIONB30BaTh NPHOOpPETEHHBICE 3HAHWA W YMEHHS IS PEUICHHS
NPAaKTUYECKUX 3a7ad I[MOBCEAHEBHOW JKM3HH, oOecreueHus 0e30MacHOCTH
COOCTBEHHOW KW3HHW, pPAIMOHATBLHOTO TPHPOJMOTOIB30BAaHUS M OXpaHbI
OKPYKArOIICH CPEeIbI.

® OIUCHIBATH M OOBSICHATH (PU3UUECKUE SBJICHUS M CBOWCTBA TENl: CBOMCTBA
ra3oB, OKUAKOCTEH W  TBEPABIX TN, DJIGKTPOMArHUTHYI0  WHAYKIIHIO,
pacmnpocTpaHeHHEe EKTPOMATHUTHBIX BOJIH; BOTHOBBIE CBOWCTBA CBETA; M3TyUYEHHE U
HOTJIOIEHUE cBeTaaToMOM; (hoTO3(h(DeKT;

® OTJIMYATh TMIIOTE3bI OT HAYYHBIX TEOPHUH;

® JeNaTh BBIBOJbI HA OCHOBE SKCIIEPUMEHTABHBIX TaHHBIX;

® IPUBOJIUTH MIPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOMIOACHUS U SKCTIEPUMEHT
SBJIAIOTCSI OCHOBOM ISl BBIIBMJKEHUS TUIIOTE3 U TEOPHil, O3BOJIAIOT MPOBEPHUTH
UCTUHHOCTh TEOPETHUYECKHX BBIBOJOB; (PU3MYECKas TEOpPHUS IaeT BO3MOXKHOCTb
OOBSACHATH U3BECTHBIC SIBJICHUSI MIPUPOABI U Hay4yHbIe (aKThI, IPEICKA3BIBATD €IIIE
HEU3BECTHBIC SBJICHUS;

® IPUBOANTH TMPUMEPHl MPAKTUYECKOTO HCIONB30BAHMS  (QU3HUECKUX
3HAHWM: 3aKOHOB MEXaHUKH, TEPMOJUHAMHUKHN U DJIEKTPOJIMHAMUKHA B SHEPTETHKE;
Pa3IUYHBIX BHJOB DSJEKTPOMArHUTHBIX W3JIYYCHUW JUIS Pa3BUTUA PAaAuO M
TEJIEKOMMYHUKAIIMK, KBAaHTOBOW (U3WKH B CO3/aHUW SIIEPHOM DHEPTETHKH,
Ja3€pOoB;

® BOCIPUMHUMATh W HA OCHOBE IMIOJYYCHHBIX 3HAHUH CaMOCTOSITENBHO
OIleHMBATh HMHQOpPMAIUIO, coaepkamiyiocs B coobmenusx CMU, Hntepuere,
HAYYHO-TIOMYJISIPHBIX CTaThsIX.

® TIPUMEHSTH MOJyYCHHBIC 3HAHUS JUTS PEeIIeHUs] (GU3MUECKUX 3a/1a4;

e ompenensATh XapakTep (u3myeckoro mporecca mo rpaduky, Tabnuie,
bopmyne’;

U3MEPSATH Pl GU3NUECKUX BEJIIMYMH, IPEACTABIIAS PE3yIbTaThl U3MEPEHHI C
YYETOM X MOIPEIIHOCTEN.

Ilnanupyembie  pe3yjbTaTbl  OCBOEHHMs  001mIe00pa3oBaTeIbHOM
aucumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHKe TUCHUIUIMHA uMeeT npu popmupoBanuu OK:

OK 1. BeilOupate cmocoObl pemieHust 3agad  IpodeccruoHabHON
NEeATEIbHOCTH, IPUMEHUTENBHO K PAa3IMYHBIM KOHTEKCTaM.

OK 2. Hcnonws3oBaTh COBpEeMEHHBbIE CpEICTBa IIOMCKA, aHalIu3a M
UHTEpHpeTaluu nHPopManuu 1 UHPOPMAIIMOHHBIE TEXHOJIOTHH JIJIsl BBITIOJHEHUS
3a/1a4 mpo(eccuoHaIbHOMN 1eITeTbHOCTH.



OK 4. DddextrBHO B3aUMOJCUCTBOBATh W pabOTaTh B KOJUIEKTHBE U
KOMaH/I€e.

OK 5. OcywmecTBiasiTh YCTHYHO M MHCbMEHHYK) KOMMYHHMKAIMIO Ha
rocyiaapcTBeHHOM si3bike Poccuiickoit denepanmuu ¢ ydetoM ocoOeHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 7. CopeiicTBOBaTh ~ COXPAHEHUIO  OKpYyXKaroUlell  cpenpl,
pecypcocOepexeHnIo, TPUMEHATh 3HAHUS 00 M3MEHEHHH KIuMaTa, MPUHIUIIBI
OepeXIMBOTO MPOU3BOACTBA, A(M(PEKTUBHO JEHCTBOBATH B YPE3BbIYANHBIX
CUTYaIUsIX.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE CO/ICPKAHUE TIPOCIEKUBAETCS Yepes
uarerpauio OY/I.11 ®@uzuka u OI1.01 Onepaimonnsie cuctemsl u cpeasl, OI1.06
be3onacHocts xm3HenestensHocTH, OIIL11 Komnbrorepusie cetu, OIL19
besonacHocte uH@popmarmonHeix cucrem, MJK 02.02 WucTpyMeHTalbHbBIC
cpenctBa pazpabotku mporpammuoro odecnedenus, MJIK 04.02 ObGecneuenue
KauecTBa (HyHKIMOHUPOBaHUS KoMmbioTepHBIX cuctem, MJIK 07.01 Ympasnenue
u aBroMatuzanus 60a3 ganasix, MJIK 07.02 Ceptudukanus uHQOpMAIMOHHBIX
cuctem, MJIK 11.01 Texnonorust pa3paOoTKH U 3alIUThl 0a3 JaHHBIX.

1.4. IlnmanupyeMble JHYHOCTHbIEC Ppe3yJbTAaTbl OCBOeHHMs padoueil
NMPOrpaMMbl

JIP 4. IlposBnstomuii U AEMOHCTPUPYIOIIUN YBaXXE€HHUE K JIOASM Tpyha,
OCO3HAIOLIUN IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsimiics Kk GOpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U MPO(EeCCHOHATBEHOTO KOHCTPYKTUBHOTO «LHU(PPOBOTO
caena.

JIP 7. Oco3Haromuii NPUOPUTETHYI0 IEHHOCTh JIMYHOCTH YEJIOBEKA;
YBaXAIOIUKA COOCTBEHHYIO M UYXKYI0 YHUKAIbHOCTh B PA3JIMUHBIX CUTYalUsX, BO
Bcex opmax u BUAAX ACSITEIbHOCTH.

JIP 10. 3abotsamuiics O 3alIuTe OKpPYXaIomel cpeapl, COOCTBEHHOU u
qy>K0i 6€30MacHOCTH, B TOM UHKCie HU(DPOBOI.

1.5. Kosiu4yecTBO 4acoB Ha OcBOeHHMe padodeill mMporpaMMsbl y4eOHOIO
npeaMera:

MaKCUMaJbHOW Yy4eOHOM Harpy3ku oOydvaromierocs - 144 waca, B TOM
qucye: ayIuTOpHON yueOHOoM paboThl oOy4yaromerocs - 144 ydaca, u3 Hux B popme
MPAKTUYECKON MOArOTOBKU — 20 4acoB; B TOM YMCJIE MPAKTUUYECKUX 3aHATUM - 32
yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

Bup yuyeOHoii padoTsl O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3kKa (Bcero) 144
AynutopHass y4deOHasa palGora (oO0si3aTesibHBIEe Y4yeOHbIe 144
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTHYECKOH MOATOTOBKH 20
B TOM YHCJIE:
JIEKIUOHHBIE 3aAHATHS 112
nabopaTopHbie PabOThI
MPAKTUYECKUE 3aHITHUS 32

KOHTPOJIbHBIE PabOThHI

CamocrosiTesibHasi paboTa 00y4arierocst (Bcero)
B TOM YHCJIE:

Koncynpranmuu

IIpomexyTounasi arrectauusi B gopme oughgepenyuposantozo

3auéma




2.2. TemaTuyecKkMid IJIAH U CO/ePKAHNE YUeOHON TUCHUMIIMHBI DU3NKA

HaunmenoBanue Coneprkanne yueOHOTo MaTtepuara, iaboparopHsie padboThl u [IpakTudyeckue 3aHsatus, B Tom | OO0beM Konbr
pa3zaenoB U TeM yrcie B (hopMe MpaKTHIECKOH MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00ydaronInxcs 4acoB JMYHOCTHBIX
pe3yJIbTaTOB,
(dbopMHpOBaHUIO
KOTOPBIX
CIIOCOOCTBYET
AJIEMEHT
IPOTPAMMBI
1 2 3 4
1 cemecmp
Bsenenue. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 2/1 OK10OK2O0OKS5
®dusuka u 1 IIpogeccnonaibHO-OpHEHTHPOBAHHOE co/epkaHue: HaydHbII MeTOJ IO3HAHMS JIP 4
METO/IbI mupa. B3aumocBsa3p Mexay GpU3NKOW U APYTMMH €CTECTBEHHbIMH Haykamu. Mertossr | 2/1 JIP 7
HAay4YHOT'O HAy4YHOTO  HWCCleAOoBaHUS  (PU3MUECKUX  sBJIeHWH. [lorpemHocTH  M3MEpeHHI
MO3HAHUS. ¢usnueckux  BenMWYMH. MoJenupoBaHUE SBICHUH W TPOLECCOB  MPHPOJIBL
3aKOHOMEPHOCTh M CIIYYalHOCTh. ['paHUIlBI TPUMEHUMOCTH (HU3UYECKOTO 3aKOHA.
Du3nuecKue TeOPUH U IPUHIUII COOTBETCTBUSI.
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Ponb u mecto Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/1 OK10OK2O0OKS5
($bu3uKH B 1 IIpodeccuonanbHO-opeHTHPOBaHHOEe coJep:kaHue: Ponb u mecro ¢usuku B JIP 4
dbopmupoBaHUU (GOpMHpPOBAaHUU  COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B HpakTuueckoii | 2/1 JIP 7
COBPEMEHHOM NEeATEeIbHOCTH Jojeld. du3znka W KyJdbTypa. 3HaueHWe GU3UKA TP OCBOCHHUH
Hay4HOUI npodeccuit u crieransHocTei CIIO.
KapTHHBI MUpa. JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaronuxcs

Pazgen 1.




MexaHuKa.

Tema 1.1. Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK20OK4O0KS5
IIpeamer u 1 IIpodeccuoHaILHO-OPHEHTUPOBAHHOE colep:KaHue: Kunemarnueckue JIP 4
3a7a4u XapaKTEPUCTHKH  MEXaHHYEeCKOro  JBMKeHus. Mogenn Ten W JaBwkeHui. | 2/1 JIP 7
KJIACCUYECKOU PaBHOyCKOpeHHOE MpSIMOJIMHEHHOE ABMKEHHE, cCBOOOAHOE MajieHue. /[BmkeHue Tena,
MEXaHUKH. OpOILIEHHOTO TMOJ YIVIOM K TOPHU30HTY. JIBMKEHHE TOYKH 10 OKPY>KHOCTH.
[TocTynaTesnbHOE M BpalaTeabHOE JBUKEHNE TBEPAOIO TEA.
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS], B TOM 4YHcie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 1.2. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 4/1 OK20OK40KS5
Bzaumopeiicteue | 1 IlpodeccuoHaILHO-OPHEHTHPOBAHHOE colep:kaHue: [IpuHuun cynepnosuiwu cui. | 2/1 JIP 4
TeJl. 3aKOHBI HNuepuuanpHas cuctema orcuera. 3akoHbl MexaHuku HproToHa. JIP 7
MEXaHUKHI JlaGoparopHble pabOThI *
HeroroHa. [IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: 2/0
Pemmenue 3agau
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 1.3. Copneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK20OK4O0KS5
Cunsl B mpupoze. | 1 IIpodeccnonanbHO-OpeHTHPOBaHHOEe coAepxaHue: Cuila TKECTM M CUIIA JIP 4
BCEMHPHOTO TSTOTEHHUS. 3aKOH BCEMHUPHOTO TATOTEHHS, ['yka, cyxoro Ttpenwus. | 2/1 JIP 7
JIBr>keHre HeOECHBIX Tell M MX MCKYCCTBEHHBIX CITyTHUKOB. SIBIIeHUs, HaOII0qaeMble B
HEUMHEPLUHAIbHBIX CHCTEMAaX OTCUETA.
JlaboparopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 1.4. Coneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK20OK4O0KS5
Nmnynbe Tena. 1 IIpogeccuonaibHO-OpHEHTHPOBAHHOE coAepxkaHue: VMmynsc Tena. Mmmynsc OK 7
Nmnynbe cuisl. CHUJIbI. 3aKOH COXPAHEHUS UMITYJIbCa. PEaKTUBHOE IBUKEHHE. JIP 4
Mexanunueckasi paboTa U MOIIHOCTb. 2/1 JIP 7
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
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KonTponbHble paboTh

CamocrosiTenbHas paboTa 00yJaronuxcs

Tema 1.5. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4/1 OK20OK40KS5
DHeprusi. 3aKoH 1 IIpodeccuonaibHO-OpHeHTHPOBaHHOE coAep:kaHue: KuHernueckass sHeprus. OK7
COXpaHEHUs [ToTeHuManpHas 3HEPIUsl. 3aKOH COXPaHEHMsI MEXaHMYECKON YHEPIHH. 2/1 JIP 4
MEXaHUYECKOU JlaGopatopHbIe padOTHI * JIP 7
SHEPTrUH. [IpakTUyeckue 3aHATUS, B TOM YKCiIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: 2/0

Pemmenue 3agau

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabora 00yJaomuxcs *
Tema 1.6. Coneprkanue ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON OATOTOBKU 2/0 OK20OK4O0KS5
Pasnosecue 1 VeioBus paBHOBECHsS. TBEPAOTO Tejla B MHEPLUHUAIBHOM CHCTEME OTCYeTa. MOMEHT JIP 4
MaTepuaIbHOH cunel. PaBHOBecHe KUAKOCTM M ras3a. JIBWXKEHHME S>KHIKOCTEH M Ta30B. 3aKOH 2/0 JIP 7
TOYKH 1 TBEPZIOTO COXPAHEHHUs DHEPTUH B JMHAMHKE JKHIKOCTH U ra3a.
Tena. JlaGopaTopHbIe paboThl

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHbIe paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 1.7. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hciie B popMe NpakTUYECKOH MOATOTOBKU 4/2 OK20OK40OKS5
Mexanunueckue 1 IIpogeccrnona/IbHO-OPHEHTHPOBAHHOE CO/IePKAHME: AMIUIUTYIA, MIEPUO], YaACTOTA, JIP 4
Kosie0aHus u ¢aza xonebanuii. [IpeBpaiienus suepruu npu kojaeOaHusX. BeIHyKIeHHbIE KOneOaHus, JIP 7
BOJIHBI. pe3onanc. [lonepeunbie U MPOJ0IbHBIE BOJHBI. 2/1

JlaGopaTopHbie pabOThI *

[IpakTUyeckue 3aHATUS, B TOM YHCIE B (hOpME MPAKTHUECKON MOATOTOBKHU: 2/1

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE Coepxkanme: Pemenue 3amay

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabora 00yJaomuxcs *
Tema 1.8. Copneprkanne y4eOHOro Matepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 OK20OK4O0KS5
3BYKOBBIE BOJHBL. | | | 3ByKOBBIC BOJHBL 2/0 JIP 4

JIaGopaTopHbIe pabOTHI * JIP 7

[TpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaronuxcst
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Tema 1.8. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
O06001mIeHue 1o 1 \ O06001eHue o pazaeny «MexaHukay 2/0 JIP 4
pasneny JlaboparopHbie pabOTHI * JIP 7
«MexaHuka» [TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Paznen 2.
MounekyisapHas
¢busmka u
TEPMOIUHAMUKA.
Tema 2.1. Coneprkanue ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 2/0 OK20OK4O0KS5
IIpenmer u 1 [peameT U 3amauu MOJEKYJIspHO-KMHeTHUeckoi Teopun (MKT) M TepMOIMHAMHKH. JIP 7
3ana4qn Pa3mepsl 1 macca MOJIEKYJT HaTOMOB. bpOyHOBCKOE JBHKEHUE. 2/0
MOJIEKYJISIPHO-
KHHETHYEeCKOM JlaGoparopHble pabOThI *
teopun (MKT) u | [IpakTnyeckue 3ansTus, B TOM Yncie B HopMe NpaKTHYECKOI OITOTOBKH */E
TepMoguHaMuku. | KOHTPOJIbHBIE paboThI *

CamocrosTenbHas pabota 00yJaromuxcs *
Tema 2.2. Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/0 OK20OK4O0KS5
Cuuibl ¥ 3HEprus 1 CrpoeHue ra3000pa3HbIX, )KUIKUX U TBEPABIX Tell. MneanpHbli Ta3. [laBienne rasa. JIP 7
MEKMOJIEKYJISIPHO OCHOBHO€ YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU Ta30B. 2/0
ro TepMmoarHaMHUUeCcKas MIKaxa TeMIEpaTypbl. AGCOIIOTHBIN HYJIh TEMIIEPATYPHI.
B3aUMO/ICHCTBUSI. Temnepatypa 3Be34. CKOpOCTH JBHKEHUS MOJIEKYJ M UX U3MEPEHUE. Y PaBHEHHUE

COCTOSIHUS HJIeATBHOTO Ta3a. M3omporieccsl U ux rpaduku. ['a30Bbie 3aKOHEI.
MouisipHasi ra30Basi IOCTOSTHHASL.

JlaboparopHbie pabOTHI *

[IpakTUueckue 3aHATHSI, B TOM YHCIIE€ B JopMe MPaKTUUECKOU MOATOTOBKH: 2/0

H3mepenue BiaxkHOCTH Bo3ayxa. Pemenue 3aaau.

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas paboTa 00yJaronuxcst

2 cemecmp

Tema 2.3. Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK20OK4O0OKS5
ArperaTHble 1 IIpodeccuoHaILHO-OPHEHTUPOBAHHOE coaep:kaHue: ®dazoBble nepexosl. | 2/1 JIP 7
COCTOSIHUS [IpeoOpazoBanue sHepruu B (ha30BbIX Mepexonax. HachllieHHble M HEHACHIIIEHHBIE
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BELIECTBA. | napsl. BraxkHocTs Bo3ayxa.

JlaGopaTopHbie pabOThI *

[TpakTHyeckue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MO OTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrosiTenpHas pabota 00yJaomuxcs *
Tema 2.4. Copneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/0 OK20OK4O0KS5
Monenb 1 Mogens ctpoenus xkuakoctel. [loBepxHocTHOe HaTskeHne. CMaunBaHue. SIBIeHNs Ha JIP 7
CTPOCHHUS I'paHMIIe KHUJIKOCTU C TBEPAbIM TesioM. KanuiisipHble sSIBJICHHUS. 2/0
KUIKOCTEH. JlaGopaTopHble paboThI *

[IpakTUyeckue 3aHATUS, B TOM YHCIE B (POpME MPAKTHUECKON MOTOTOBKH 2/0

M3ydyeHue TEemIoBOro paclIMpeHusi TBEPAbIX TeJl U KUIKOCTH.

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 2.5. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 2/1 OK20OK40KS5
Monens 1 IMpodeccnoHaIbLHO-OPHEHTHPOBAHHOE cojlepxKaHue: Mojenb crTpoeHus TBepAbix | 2/1 JIP 7
CTpOEHUs Tea. MexaHuuecKue CBOMCTBA TBEPABIX TElL.
TBEPJBIX TEI. JlaboparopHblie pabOTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*

KonTponbHbIe paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 2.6. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4/1 OK20OK40KS5
BuyTpenuss 1 IIpodeccnonanbHO-opueHTHPOBAHHOE cofiep:kaHue: PaboTta u Temsonepenaya Kak JIP 4
SHEPrusl. croco0Obl  M3MCHEHMs BHYTpeHHe# dSHepruu. [lepBblii 3akoH TepmomuHamuku. | 2/1

AnuabatHbiii mporiecc. Btopoit 3akon tepmoamHamuku. KIIJ[ TemmoBod MalimHBIL
[uxn Kapno.

JlaGopaTopHble pabOTHI *

[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B popMe MPaKTUUECKON MOATOTOBKH: 2/0

[IpeoOpa3oBanuss SHEprMM B  TEMJIOBBIX  MAIIMHAX.  ODKOJOTMYECKHE  MPOOIEMBI

TEIJI0HEPTETHKHU.

KonTponbHble paboThl *

CamocrosiTenpHas padbora *
Tema 2.7. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK10K2OK4
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O06o0mieHue mo 1 O6o06menne no pazneny «MosekyssipHas GU3UKa U TEPMOTUTHAMHUKA 2/0 OK 50K 7
pazaeny JIP 4
«MonexynsapHas | JlaGopaTopHbIe paGOTHI * JIP7
dusnka u [IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E JIP 10
TCPMOIMHAMUKAY | K oHTpOILHBIE PAOOTEI *

CamocrositenpHas pabora o0yJaomuxcs *
Paznen 3.
DneKTpoaAuHAMMU-
Ka.
Tema 3.1. Cogneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK2O0OK 4
IIpenmer u 1 DNEeKTpUYecKoe B3aMMOJCHCTBUE. OJEKTPUYECKUH 3apsl. 3aKOH COXpaHEHMUs OK 5
3a71a4u 3JIEKTPUYECKOro 3apsaa. 3akoH Kynona. 2/0 JIP 4
AJIEKTpoAUHAaMU- | JlaGopaTopHble pabOThHI *
KH. [TpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabora o0yJaomuxcs *
Tema 3.2. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2/1 OK2O0OK 4
DneKTpuYecKoe 1 IIpodeccnoHaTbHO-OPMEHTHPOBAHHOE  COJEp/KaHMe:  DJEKTPUYECKOe  IOJIE. OK 5
rnoJe. HampspkeHHOCT M TIOTEHIHAT BJICKTPUYECKOro moust. IlpuHiumn cymeprosuimun | 2/1 JIP 4

JIEKTPUYECKUX MO0JIeH. Pa3HOCTh NOTEHIIMATIOB.

JlaGopaTopHbie pabOThI *

[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKONW MOTOTOBKH *[E

KoHTpoJibHBIE PabOTHI *

CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 3.3. Coneprkanne ydeOHOro Matepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK20OK4O0KS5
IIpoBonHMKY U 1 IIpo¢eccnoHa/ILHO-OPHEHTUPOBAHHOE coAepKaHHe: [IpOBOTHUKY U TUIJIEKTPUKH B JIP 4
JTURJIEKTPUKH B ANEKTPOCTATUICCKOM TIOje. DIeKTpuueckas emkocTh. Konmencatop. Dueprus | 2/1 JIP 7
ANEKTPOCTATUYEC IEKTPUYECKOTO TOJISL.
KOM T10JIE. JlaGopaTopHbie pabOoTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHble paboThl
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CamocrositenpHas paboTa 00yJaomuxcs

Tema 3.4. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 41 OK 1 0OK2O0K4
ITocTosiHHBIM 1 IIpodeccnonanbHO-OpHEHTHPOBaAHHOE coAepskaHMe: [I0CTOSHHBIN 3IEKTPUYECKUN OK 50K 7
ANEKTPUICCKUI ToK. DnekTpoaskytias cuia (3J1C). 3akon Oma a1 MOTHOM SJAESKTPUISCKOH TS . 2/1 JIP 4
TOK. JlaGopaTopHble pabOoThI * JIP 10

[IpakTrueckue 3aHATHS, B TOM YHCIIE€ B (popMe MPaKTUUECKOU MOATOTOBKH: 2/0

Nzyuenue 3axkona OMa i yyacTKa I, OCIEeJ0BATEIIbHOTO U NMapauIeIbHOTO COSAMHEHUS

MIPOBOJHUKOB. Pelienue 3amay.

KonTponbHble paboThl *

CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 3.5. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 OK 1 0OK20K4
Temnosoe 1 ‘ TennoBoe aeiictBue Toka. 3akon Jxoyns—Ilenna. 2/0 OK 50K 7
JiericTBHE JlaGoparopHbie paboThI * JIP 4
SJICKTPUICCKOTO | [TpakTHUYECKHE 3aHATHSA, B TOM YHCIIe B (hOpMe MIPAKTUUECKON MTOATOTOBKH */* JIP 10
TOKA. KonTponbHbIe paboThl *

CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 3.6. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 1 0OK20OK4
DNEeKTpUUECKUI 1 DNEKTPUUECKUN TOK B METAIUIAX, SJIEKTPOIUTAX, TOITYIIPOBOJHUKAX, Fa3aX U BaKyyMe. OK 50K 7
TOK B Pa3IUYHBIX 2/0 JIP 4
cpenax. JlaGopatopHble paboTHI * JIP 10

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHbIe paboTh *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 3.7. Copneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
[Tna3ma. 1 | Imasma. DiexTpomus. 2/0 JIP 7
DneKkTponus. JlaGoparopHble pabOThI * JIP 10

[TpakTHyecKue 3aHATHUS], B TOM 4YHcie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabora o0yJaomuxcs *
Tema 3.8. Copneprkanre ydeOHOro Matepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 OK20OK4O0KS5
[TonynpoBoanuko | 1 \ [TonynpoBoaHHKOBBIE TPUOOPHI. CBEpXITPOBOIUMOCTD. 2/0 JIP 7
BbI€ IPUOOPBI. JIabopaTopHble paboThI * JIP 10
CBepXnpoBoauMO | [TpakTHUEeCKHE 3aHATHS, B TOM YHcie B (JopMe NPAKTHIECKON MOATOTOBKH *[E
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CTb. KonTponbHble paboTh
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 3.9. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpaKTUYECKOH MOATOTOBKU 4/1 OK20OK40KS5
MaruuTHOe noste. | 1 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CoJlepPKaHue: BEeKTop MarHuTHOW UHAYKIIUH. JIP 4
[pUHIKIT CYNEePIO3UIIMA MATHUTHBIX TOJIei. MarHuTHOE MoJie MPOBOJAHUKA C TOKOM. | 2/1 JIP 7
JleiicTBr€ MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM U JIBHXKYIIYIOCS 3apSKEHHYIO
gactuny. Cuina Amnepa u cuia Jlopenua.
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATUS, B TOM YKCiIE B (POpMeE MPAKTHUECKON MOATOTOBKHU: 2/0
Pemmenue 3agau
KoHTpoJibHBIE PaOOTHI *
CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 3.10. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/0 OK20OK4O0KS5
[Torok BekTOpa 1 SIBneHre 3MEKTPOMArHUTHOM MHAYKIUMHU. 3aKOH 3JIeKTpoMarHUTHOM uMHAyKiuu. 3JC JIP 7
MAaTrHUTHOH UHAYKIUK B JIBHKYIIUXCS MpoBoaHMKax. [Ipasuno Jlenna. SIBnenue camouuaykuuu. | 2/0
WHYKIIAH. WHAyKTUBHOCTE. OHEpPrusl 3JIEKTPOMAarHUTHOTO Moisl. MarHuTHele  CBOMCTBa
BElIEeCTBA.
JlaboparopHble pabOTHI *
[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B JopMe MPaKTUUECKOU MOATOTOBKH: 2/0
Pemenue 3anau
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 3.11. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
DnekTpomMarHut- | 1 Konebartenbublit KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KojeOaHus. BeIHy X /IeHHbIE JIP 4
HBIE KOJIeOaHusl. AJIEKTPOMArHUTHBIE KoJieOanus. Pe3oHaHc. 2/0 JIP 7
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E
KoHTpoJsibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 3.12. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
[TepemennbIit 1 Ilepemennsbiit Tok. KonaeHcarop m kaTyiika B i€y epeMeHHOro Toka. [IpoussoacTso, JIP 4
TOK. nepeaada © - HOTPEOJICHHE — DIIEKTPHUYCCKOW  SHEeprum. ODieMeHrtapHas Tteopus | 2/0 JIP 10

TpaHchopmaropa.

JlaboparopHblie pabOTHI
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[IpakTHyecKkue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH

*/*

KoHTpoJibHBIE PabOTHI

CamocrosiTenpHas pabota o0yJaomuxcs

Tema 3.14. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/0 OK 1 0OK2O0OK4
OnekTpoMarur- | 1 BuxpeBoe  snekTpuueckoe — mosie.  OJIEKTpOMarHUTHble  BoiHbL.  (CBolicTBa OK 50K 7
HOE ToJIE. 9JIEKTPOMATHUTHBIX ~ BOJH. JlWama3oHbBl SJIEKTPOMArHUTHBIX — HM3IydeHHd u  wux | 2/0 JIP 4
MIPAKTUYECKOE IPUMEHEHHE. JIP 10
JlaGopaTopHbie pabOThI *
[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B (hopMe MPaKTUUECKOU MOATOTOBKH: 2/0
Nzobperenne paano A.C. Ilonosbim. [IpyHIMIIBI pagHOCBSA3U U TEIEBUICHHS (CEMUHAPCKOE
3aHSTHE)
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 3.15. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
O06001meHue 1o 1 \ O06001eHre 110 pa3Aeny « IEKTPOIMHAMHUKAY) 2/0 JIP 4
pasneny JlaboparopHbie pabOTHI * JIP 7
«OnexTpoanHaMy | [IpakTHYECKHE 3aHSTHS, B TOM YKCIE B pOpPME NMPAKTHYECKOM MOATOTOBKH */E
Ka» KoHTpoJibHBIE PaOOTHI *
CamocrosiTenpHas paboTa 00yJaomuxcs *
Pa3nen 4. Ontuka
Tema 4.1. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
[Ipupona cBera 1 Toueunslii UCTOYHUK cBeTa. CKOPOCTh pacHpOCTPAHEHUS CBETA. 3AKOHBI OTPaKEHUS U JIP 4
npenomiienns: cBera. CoJHEUHbIC W JyHHBIC 3aTMenus. [lpuniun [toiirenca. [Tomxoe | 2/0 JIP 7
OTpa)KEHUE.
JlaGopaTopHbie pabOTHI *
[TpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH *[E
KoHTpoJsibHBIE PabOTHI *
CamocrositenpHas pabora o0yJaomuxcs *
Tema 4.2. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
I'eomerpuueckas | 1 JIunzsl. [loctpoenue n3odpaxenus B muH3ax. PopMysa TOHKOM JIMH3bL. YBeIUYCHHUE JIP 4
OINTHKA. auH3bL. ['71a3 kak ontudeckas cucrema. Onruueckue nmpubopsl. Teneckomnsl. Cuia cBeta. | 2/0 JIP 7

OCBeEHHOCTD. 3aKOHBI OCBEIEHHOCTH.

JlaGopaTopHbie pabOTHI
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[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKOM MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 4.3. Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/2 OK 1 0OK2O0OK4
BonHoBbIe 1 IIpogeccuonaILHO-OPHEHTHPOBAHHOE CO/ep:KaHHe: BoiHOBBIE CBOICTBa CBeTa. OK 50K 7
CBOICTBa CBeTA. Ckopocth cBera. Wutepdepenumst cBera. Korepentnocts. [udpakums csera. | 2/1 JIP 7
[Monspuszanus CBeTA. Jucnepcus CBeTA. IIpaxTueckoe IIPUMEHEHUE JIP 10
JIEKTPOMArHUTHBIX U3TYUYCHHI.
JlaGopatopHble pabOoThI *
[IpakTUyeckue 3aHATHUS, B TOM YHCIE B (POpME NMPAKTHUECKON MOITOTOBKH 2/1
IIpodeccnonaibHO-OPHEHTUPOBAHHOE  cojAep:kaHue: l3ydenwe wuHTepdepeHIUH U
JU(paKLIUuU CBETA.
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 4.4. Coneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
ITpuHIMn 1 WHBapuaHTHOCTh MOJYJISi CKOPOCTH CBeTa B Bakyyme. llpuHimn otHocutenbHocTH | 2/0 JIP 4
OTHOCUTEIBHOCTH OitnmreriHa. [IpocTpaHcTBO M BpeMsi B CHEHUATBHOM TEOPUU OTHOCUTEIBHOCTH. JIP 7
OHHIITENHA. OHeprust U MMITYyJIbC cBOOOAHOM dwacTHIbl. CBsS3b MacChl M JHEPTUU CBOOOIHOM
YacTULIbl. DHEprusl MOKOS.
JlaGopatopHbie paboTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabora o0yJaomuxcs *
Tema 4.5. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 1 0OK2O0K4
O06o0mieHue mo 1 | O6o6menne mo pazgeny «OnTrkay 2/0 OK 50K 7
pasneny JlaGoparopHble pabOThI * JIP 4
«Onrukay» [IpakTHUECKHE 3aHSATHs, B TOM YKCIIe B OpME NPAKTHIECKON MOATOTOBKH [k JIP 7
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Paszpgen 5.
KBanToBas
¢dusuka.
Tema 5.1. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
IIpenmer n 1 | Mpeamer u 3amaun KBaHTOBOM HU3HKH. 2/0 JIP 4
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3a71aun “ JIP 7
KBaHTOBOM JlaGopaTopHbie pabOThI *
¢bu3uKu. [IpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabora 00yJaomuxcs *
Tema 5.2. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
TermioBoe 1 \ TennoBoe n3nydeHnue. Pactipenenenre SHEPTUH B CIIEKTPE a0COTIOTHO YEPHOTO Tea. 2/0 JIP 4
U3Iy4eHue. JIaGopaTopHble paboOThI * JIP 10

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHbIe paboTh *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 5.3. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
I'nnoresa M. 1 l'umote3za M. Ilmanka o kBanTax. Poro3ddexr. Ombiter A.I'. CroneroBa, 3aKOHBI JP 7
[1nanka o dotorddekra. YpaBuenue A. DitHmrerHa 11 hotodrddexra. 2/0
KBaHTaXx. JlaGopaTopHble pabOTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH * /%

KonTponbHbIe paboTh *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 5.4. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK20OK40KS5
dotoH. 1 ®oton. Onwitel [1.H. JIebenesa u C.M. BaBunosa. ['unoresa JI. ne bpoiins o BOJTHOBBIX JIP 4
Bonuossie CBOMCTBAX YacCTHII. 2/0
CBOWCTBA YacTHIl. | JlaGoparopHbie paGoThI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH *[*

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 5.5. Copneprkanue yueOHOT0O MaTepuaa, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 2/0 OK20OK40KS5
Kopnyckynspro- | 1 Kopnyckymsipao-BomHOBOM  nmyanusM. Jludpakmus snexktpoHoB. JlaBieHue cBerta. JIP 7
BOJIHOBOI CoorHouenue HeonpeaeaeHHoctel I eiizenoepra. 2/0
Tyaau3M. JlaGopaTopHble pabOTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 5.6. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
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Mopenn 1 OOBbsicHEeHHE JTUHEWYaToro CIEeKTpa BOJOpOJAa HAa OCHOBE KBAHTOBBIX MOCTynaTtoB H. JIP 4
CTPOCHUS aToMa. bopa. CnoHTaHHOE U BBIHYKJICHHOE M3JTyY€HUE CBETA. 2/0 JIP 7

JlaboparopHbie pabOTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*

KonTponbHbIe paboTh *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 5.7. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 2/1 OK20OK40KS5
CocraB u 1 IIpogeccuonaibHO-OpHEHTHPOBAHHOE colep:kaHue: CocTaB M CTPOEHUE ATOMHOIO JIP 4
CTpPOEHHUE snpa. M3otonbl. SnepHbie cuibl. JledeKT Macchl M SHEPTHsI CBS3H sIpa. 2/1 JIP 7
aTOMHOTO s7Ipa. JlaGopaTopHble pabOTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHbIe paboThI *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 5.8. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIeCKOH MOATOTOBKU 2/0 OK20OK40KS5
EcrectBeHHas n 1 [MonyueHne paAMOAaKTHBHBIX HW30TONOB U HX TnpuMeHeHue. EcrectBennas wu | 2/0 JIP 4
HCKYCCTBEHHAs UCKYCCTBCHHAsl paJUOaKTHBHOCTb. buonornmueckoe  AEWCTBHE  paJuOAKTHBHBIX JIP 7
Paar0aKTUBHOCTh W3JIYYCHHI

JlaGopaTopHbie pabOThI *

[TpakTHyecKue 3aHATHUS], B TOM 4YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabora 00yJaomuxcs *
Tema 5.9. Copneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 6/1 OK 1 0OK20K4
3aKoH 1 IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE COJEpP:KaAHMe: SIepHble peakluu, peakuuu OK 50K 7
paaro0aKTUBHOTO JlenieHus M cuHTesa. llenHas peakuus neneHus siaep. 2/1 JIP 4
pacrnaja. JlaGoparopHble pabOThI * JIP 10

[IpakTUyeckue 3aHATUS, B TOM YHCIIE B (POpME MPAKTHUECKONU MOATOTOBKHU:

Pemenue 3amay 2/0

Snepuas sHepreTuka. TepMosiiepHbIi CHHTE3 (CEMHUHAPCKOE 3aHSITHE) 2/0

KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabota 00yJaomuxcs *
Tema 5.10. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
DneMeHTapHbIe 1 OneMeHTapHble  4YacTullbl. @DyHIAMEHTAJIbHBIE  B3aUMOJEUCTBHUS. Y CKOPHUTENIU JIP 7
YJACTHUIIEL. 3JIEMEHTAPHBIX YACTHII. 2/0
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JlaboparopHbie pabOTHI

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJarouuxcst *
Tema 5.12. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpaKTUIECKOH MOATOTOBKU 2/0 OK1 OK 2 OK 4
O06001meHue 1o 1 \ O60061enue no pazaeny «Kanrosas ¢usnka. Pu3nka aToMa U aTOMHOTO SIPa» 2/0 OK 50K 7
pasneny JTaGoparopHbie paGOTHI * JIP 4
«KBanToBast [IpakTHUECKHE 3aHSTHs, B TOM YKCIIe B HOpME NPAKTHIECKON MOATOTOBKH [k JIP 7
usnka» KOHTpONbHEIE PaOOTh * JIP 10

CamocrosiTenpHas pabota 00yJaomuxcs *
Paznen 6.
Crtpoenue
BceeneHHOMN.
Tema 6.1. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIeCKOH MOATOTOBKU 2/0 OK20OK40KS5
ITpuMennmMoCTs 1 | JIP 4
3aK0HOB (u3uKH | JlaGopaTopHble paGoThI * JIP 7
JUIst OOBbsICHEHHS | [IpaKTHUECKHE 3aHATHSA, B TOM YMCIIE B (POPME NPAKTUIECKOM MOATOTOBKH: 2/0
HOPpUPOIBI [IpuMeHUMOCTh 3aKOHOB (PU3UKU [Ii OOBSICHEHHS TMPUPOJbI KOCMHUYECKHX OOBEKTOB
KOCMHMYECKHUX (ceMHHApCKOE 3aHATHE)
O0OBEKTOB. KoHTpoJibHBIE PabOTHI *

CamocrositenpHas pabora o0yJaomuxcs *
Tema 6.2. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
Conneunas 1 | Conmeunas cucrema. 2/0 JIP 7
cucrema. JlaGopaTopHbie paboTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*

KonTponbHble paboTh *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 6.3. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYeCKOH MOATOTOBKU 2/0 OK10K2O0OK4
3Be3nnl U 1 \ * )% OK 5
UCTOYHHMKH UX JIaGopaTopHbIe PabOTHI * JP 7
OHCPruu. [IpakTHyeckue 3aHATUS, B TOM YHCiIE B (POpME MPAKTHUECKON MOATOTOBKHU: 2/0

CeMHHAPCKOE 3aHATHE «3BE3/Ibl M HICTOYHUKH UX dHepruu. Knaccudukanus 38e3m»

KonTponbHble paboThl
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CamocrosiTenpHas pabora 00yJaomuxcs

Tema 6.4. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
DBOIIIONHUS 1 \ Oosmronust COJIHIA U 3BE3] 2/0 JIP 7
Connua u 3Be3. | JlJabopaTopHbie paboThI *

[IpakTHyeckue 3aHATHUS], B TOM YHcie B (hopMe MPAKTHUECKOM MO OTOBKH */E

KoHTpoJsibHBIE PabOTHI *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 6.5. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK20OK40KS5
lNanaktuka. 1 \ lNanaktuka. [[pyrue rajakTUkH. 2/0 JIP 7

JlaboparopHbie pabOTHI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHble paboThl *

CamocrosiTenpHas pabora 00yJaomuxcs *
Tema 6.6. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK20OK4O0KS5
IIpoctpancTBeHH | 1 [TpocTpaHCTBEHHO-BpeMEHHbIe MacuTaObl Habr0qaemMoil Beenennoit. Ipencrasnenue | 2/0 JIP 4
0-BPEMEHHBIE 00 »BoroIINK BeeneHHOIA.
MacmTadsl JlaGoparopHbie paGoThI *
Halo1aeMoi [TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
Bceenennoit. KoHTposbHbIE paboThI *

CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 6.7. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/0 OK 10K 20K4
Temnas marepus | 1 | TemHas MaTepust U TEeMHas SHEPTHSL. 2/0 OK 50K 7
U TEMHas JIaGopaTopHbIe PabOTHI * JIP 4
SHEPTHSL. [pakTHYECKHE 3aHSATHUS, B TOM YUCIIE B ()OPME MPAKTHIECKOM MOATOTOBKH: 2/2 JIP 7

CemuHapckoe 3ansitue «IIpoucxoxaenue u sostonusa Beenennon u COJTHEUHOM CUCTEMbI»

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 6.8. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 OK20OK4O0KS5
O6o0mieHue mo 1 | O606menne o pasaeny «Crpoenne BeeneHHOi 2/0 JIP 4
pasneny JlaGoparopHble pabOThI * JIP 7
«CrpoeHue [IpakTHUECKHE 3aHATHs, B TOM YKCIIe B OpME NPAKTHIECKON MOATOTOBKH [k JIP 10
Bcenennoi» *

KoHTpoJibHBIE PabOTHI

CamocrosiTenbHas pabora o0yJaomuxcs
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O6o0maromiee Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 2/0 OK10K20K4
y4yeOHoe 3aHsaTHe | | \ Ob6o061maroniee yueOHOE 3aHATHE 110 BCeMY KypCy yueOHOU AUCUMILTUHBI PU3UKH 2/0 OK 50K 7
10 BCEMY KypCy JlaboparopHbie pabOTHI JIP 4
y4eOHOM [IpakTHYeCKHE 3aHATHS, B TOM YHUCIIE B (JOPME MPAKTHIECKOM TIOATOTOBKH JIP 7
JIUCIUTUTHbI KoHTposbHbIE paboThl JIP 10
Dusukn CamocrosiTenbHas paboTa 00yJaronuxcs
HudbdepennmpoB | Coaeprkanue yaeOHOTo MaTepuaia, B TOM YUcie B hopMe MPAKTHIECKOMN MOTOTOBKH 2/0 OK10OK2O0OK4
aHHBIN 3a4€T 1 | Tuddepennmpopanmsiii 3auét 2/0 OK 50K 7
JIaGopaTopHbIe pPabOTHI * JIP 4
[IpakTHUECKHE 3aHSTHs, B TOM YKCIE B OpME NPAKTHIECKON MOATOTOBKH [k JIP 7
KOHTpOJIbHEIE PAOOTHI * JIP 10
CamocrosiTenpHas pabora o0yJaomuxcs *
Bcero: | 144
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3. YCJIOBUSI PEAJTU3ALIUU PABOYEI MTPOTPAMMBI YUEBHOI
TUCTUTLIAHBI

3.1. TpeboBanuss K MHHHMAJIBHOMY  MAaTePHATbHO-TEXHUYECKOMY
o0ecre4yeHu1o

Peanuzanust y4eOHOM mucHuIuiiHbl TpeOyeT Haiauuus Y4eOHOro KaOHHeTa
€CTECTBEHHOHAYYHBIX TUCIUTUINH.

OobOopynoBaHne y4eOHOro KaOuHeTa:

Kommnekt yueOHo-MeToInuecKoi JoKkyMeHTauu. Crnenuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenogaBaTes, CTyJ NPenogaBaTess, CTObI IS CTYJI€HTOB, CTYJIbs
JUTSl CTYJIEHTOB, KJIacCHasl JIOCKa.

PaGouass mporpamma MoOKeT OBITH peajan3oBaHa C MPUMEHEHHEM Ppa3TUYHbBIX
o0pa3oBaTeNbHbIX TEXHOJIOTUH, B TOM YHWCJIE C MPUMEHEHHUEM JHCTAaHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO O0yUYEHUSI.

3.2. UudpopmanuoHHoe odecriedeHue 00y4eHus:

nepeyeHb YYeOHbIX W3/IaHUM, 3JIEKTPOHHBIX M3JIaHUH, dJEKTPOHHBIX U VHTEepHET-
pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM, FITEKTPOHHO-OMOINOTEUHBIX CUCTEM, BEO-
CUCTEM JJI OpraHu3aludd JUCTAaHIMOHHOTO OOy4YeHUsT U YIpPaBICHUS WM,
UCIOJIb3yEMBbIE B 00pa30BaTEIbHOM IPOLIECCE KAK OCHOBHBIE U JIOMOJHUTEIbHBIC
VICTOYHHKHU.

OcCHOBHBIC HCTOYHHUKH:

1. ®uzuka: 0a30BbIA YpOBEHb: YUEOHUK ISl 00pa30BaTeNIbHbIX OpraHU3alluil,
peanu3yronmx oOpa3oBaTeNbHbIE IPOrpamMMBel CPEIHEro
npodeccuonansaoro obpaszoBanmsi /| H.C. IlypermeBa, H.E. BaxeeBckas,
J.A. Ucaes, B.M. Yapyrun —M.: [Ipocsemienne, 2024. — 512 c.: un., 2 1. us.
uil.

2. ®usuka: 0a30BbI ypOBEHb: MPAKTUKyM II0 PEIICHUIO 3ajad: y4deOHOe
nocobue, pa3paboTaHHOE B KOMILJIEKTE ¢ YYEOHUKOM JJisi 00pa30BaTeIbHbBIX
OpraHM3alii, peanu3youmx o0pa3oBaTelbHbIE MPOTPAMMBI CPEIHETO
npodeccuonanbHoro obpazoanus/ H.C. IlypeimeBa, H.E. BaxeeBckas,
I.A. Ucae, B.M. Hapyrun —M.: I[Ipocsemenue, 2024. — 236 c., [4] c.: un

JlonoTHMTEe IbHbIE HCTOYHUKH:

1. Imutpuena B.®D. duzuka nis npodeccuit U cneruaibHOCTe TEXHUYECKOTO
npodus: ydyeOHUK JUIsi 00pa30BaTENbHBIX YUPEKICHHH cped. mpod.
obpazoBanus. — M., 2014.

2. JImutpuena B.®. ®Ousuka q1st npodeccuii 1 cnennanbHOCTeH TEXHUUECKOTO
npodrmis. COopHuk 3amad: yd4ed. mocodOme s  o0pa3oBaTEIbHBIX
yapexaeHuit cpen. npod. oopazopanus. — M., 2014.

3. ImutpueBa B.®., Bacumbes JLU. ®usuka 11 npodeccuit  u
cHenuaibHOCTe TexHudeckoro npoduis. KontponabHble Matepuaisl: yueo.
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nocoous s yupexaeHuid cpen. mpod. obpazoanus / B.D.JImurpuera,
JI.A.BacunseB. — M., 2014.

4. Imutpuena B.®. Ouszuka 111 npodeccuii 1 cnenuanbHOCTe TEXHUUECKOTO
npo¢uis. JlabopaTopHbI MPaKTHKYM: yued. MOcoOHs Uid YUpeKICHHMA
cpen. mpod. obpazoBanms / B.D.JImutpueBa, A.B. Kopxkyes, O.B.
Myprasuna. — M., 2015.

5. JmutpueBa B.®. ®usuka aia npodeccuii U criennaibHOCTENH TEXHUYECKOTO
npouiIs: 3JIEKTPOHHBIN y4e0.-MEeTOJl. KOMIUIEKC A 00pa3oBaTeIbHBIX
yupexJIeHui cpea. npod. oopazoBanus. — M., 2014.

6. Imutpuena B.®D. duzuka nis npodeccuit U cnenuaibHOCTe TEXHUYECKOTO
npouiis: 3JIEKTPOHHOE ydeOHOe H3aHHe (MHTEPAKTUBHOE AJIEKTPOHHOE
OpWIOKEHUE) g o0pa3oBaTelIbHBIX  YUPEXKIEHUM  cpea.  mpod.
obpazoBanus. — M., 2014.

7. AmutpueBa B.®., Bacumbes JLU. ®usuka 11 mnpodeccuit  u
CHEIHAIBHOCTEH TEXHUYECKOTO MPOPMISL: METOAUYECKUE PEKOMEHIAINH:
MeTo. mocodue. — M., 2010.

8. KacwsinoB B.A. UmmoctpupoBannblii atnac no ¢usuke: 10 kmacc.— M.,
2010.

9. KacesnoB B.A. UmmoctpupoBanHnblil atnac no ¢usuke: 11 kmacc. — M.,
2010.

10.Tpodumona T.U., ®upcos A.B. duzuka a5 npodeccuit U cneruaibHOCTeN
TEXHUYECKOTO U €CTeCTBEHHO-Hay4YHoro npoduiei: CoopHuUk 3anay. — M.,
2013.

11.Tpodpumona T.U., ®upcor A.B. ®uzuka njs npodeccuii U cneruaibHOCTeN
TEXHUYECKOTO U €CTeCTBEHHO-Hay4YHOro npoduieit: Pemenus 3anau. — M.,
2015.

12. Tpoumona T.U., Gupcos A.B. ®uzuka. CnpaBounuk. — M., 2010.

13.®upcoB A.B. ®usuka 1 npodeccuii 1 crnenuanbHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Tpoduieii: ydyeOHWUK 1t 00pa3oBaTEIbHBIX
yapexaeHuit cpen. mpod. oopazoanus / mox pen. T.U. Tpopumosoit. — M.,
2014.

14.®uszuka: yuednoe nocobdue nust CI1O /Poauonos B.H.- 2-e u3zn., ucnp. u
nom. - M.: M.: FOpaiit, 2017 — 295 c.

15.Koncturyuust  Poccuiickoit ~ ®denepanuu  (MpUHSATAa  BCEHAPOIHBIM
rojjocoBannemM  12.12.1993) (¢ yderoM  TOMNPABOK, BHECEHHBIX
dbenepalbHBIMU  KOHCTUTYLUMOHHBIMH 3akoHamMu P® o mnompaBkax K
Konctutymuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008 Ne 7-®K3) // C3
P®. —2009. — No 4. — Cr. 445.

16.®enepanbubiii 3akoH 0T 29.12. 2012 Ne 273-®3 (B pen. denepaibHbIX
3ak0HOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013
Ne 170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ nu3M., BHECCHHBIMH
®enepanbabiM 3akoHOM OT 04.06.2014 Ne 145-®d3) «O6 obpa3oBaHuu B
Poccuiickon @enepannm.

25



17.1lpukaz MunucrepctBa o0pa3zoBaHusi U Hayku P® «OO0 yTBepxiaeHUU
benepanbHOrO roCyAapCTBEHHOTO 00Pa30BAaTEIBLHOTO CTAHJAAPTa CPEIAHETO
(monHoro) oomero o6paszoBaHus» (3apeructpupoBan B MuHiocte PO
07.06.2012 Ne 24480).

18.ITpukaz MwunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHum
u3Mmenenui B Ilpuka3 MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoii
@®enepanuu ot 17.05.2012 Ne 413 “O06 ytBepxkneHun QeaepaabHOTO
roCyJapCTBEHHOTO0 00pa30oBaTEIbHOrO CTaHAapTa cpeaHero (IOJIHOro)
00111er0 00pa3oBaHus ».

19.1Tucemo JlenapTameHTa rocyJapCTBEHHOM MOJIUTHKUA B cepe MOATrOTOBKU
pabounx kaapoB u JIIO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1O  OpraHu3alMyd  MOJY4YEHUsT CpeaHero  oOIIero
o0pa3oBaHMs B pejiesax OCBOEHHUs 00pa30BaTeNIbHBIX MPOrpaMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 001IIeTr0 00pa3oBaHUs
¢ yueroM TpeOoBaHui (enepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTAaHAAPTOB W TOJy4aeMoW mpodecCud WU CHEIUATBHOCTA CPEIHETO
poeCCHOHATEHOTO 00pa30BaHUS.

20.Denepanpabiii 3akoH 0T 10.01.2002 Neo 7-®3 «O06 oxpaHe OKpyKaromiei
cpenb» (B pen. ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 PO. — 2002. —
No 2. — Cr. 133.

21.Duzuka: yueobHoe nocooue/O.M.Tapacora — M.: ®opym, HUL] UHDPA -
M,2016

22.®0uzuka. bazosslii ypoBensb. 10 kinacc.: yueOnuk/KacbsiHoB B.A. — 6-¢ u3.,
crepeotul. - M.: JIpoda, 2019 — 272 c.

23.®0wu3uka. bazosblii ypoBeHb. 11 knacc.: yueOnuk/KacbsiHoB B.A. — 6-¢ u3 .,
crepeotul. - M.: JIpoda, 2019 — 272 c.

DJIeKTPOHHBbIE U31aHNUS (3JIEKTPOHHBbIE PeCypPChl):

HNHTEpHET — NCTOYHUKHU

www.fcior.edu.ru (DenepanbHbIN LEHTP UH(POPMaIMOHHO-
00pazoBaTeIbHBIX PECYPCOB).

wwww.dic.academic.ru  (Axkagemuk. CioBapu U SHUUKIONEIUN).

www.booksgid.com (Booxks Gid. DneKTpOHHAs oubMoTeKa).
www.globalteka.ru (I'mo6antexka. ['moGanpHass OuOIMOTEKAa HAYYHBIX
pecypcoB).
www.window.edu.ru (ExuHoe oOkHO jJocTyma K 00pa3oBaTelbHBIM
pecypcam).

www.st-books.ru (JIyumas yuyeOHast 1utepaTypa).
www.school.edu.ru (Poccuiickuii oO6pa3zoBaTenbHblil mopTan. JJOCTyHOCTD,
Ka4yecTBO, 3 (HEKTUBHOCTB ).

www.ru/book (OnexTpoHHas OonbmmoTeuHast cucrTema).
www.alleng.ru/edu/phys.htm (OOpazoBatenbubie pecypchl MHTepHeTa —
®duzuka).
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www.school-collection.edu.ru (Enunas KOJUIEKIIUSA U ppoBHIX
o0pa3oBaTeNbHBIX PECYPCOB).

https//fiz.1september.ru (yue6HO-MeToIMUeCKas TazeTra «Dusmka).
www.n-t.ru/nl/fz (HoGenesckue Jaypeatbl 1o buzuke).
www.nuclphys.sinp.msu.ru (S nepnas ¢busmka B WutepHere).
www.college.ru/fizika (ITonroroBka xk EI'D).

www.kvant.mccme.ru  (Hay4HO-HOMYJIAPHBIA  (PU3MKO-MAaTEeMaTHUECKUN
xypHai «KBaHT?).

www.yos.ru/natural-sciences/html  (ecTecTBeHHO-HAy4YHBIN KypHaI s
momnonexu «IlyTs B HayKy»).

https://resh.edu.ru Poccuiickas >neKTpOHHas IIKOJIa

https://www.yaklass.ru AKnacc. Buneoypoku u TpeHaxEpHI.
https://school-collecion.edu.ru Enqunas komiekius nudpoBbix 00pa3oBaTeIbHBIX
pecypcoB

https://interneturok.ru Matepret ypok. bubnmoreka BumneoypoKkos.

Hudposas odpazoBareabnas cpena CIIO PROFo6pa3zoBanue:

Yaxkak, A. A. ®usuka : yuebHoe mocooue must CIIO / A. A. Yakak, C. H. Jleryra.
— Capartos : [Ipodo0OpazoBanue, 2020. — 541 c¢. — ISBN 978-5-4488-0667-4. —
TekcT : ANeKTPOHHBIN // DJIEKTPOHHBIM pecypc HU(PPOBOM 00pa3zoBaTeIbHON
cpeast CITO PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/92191
(mara oOpamenus: 05.09.2020). — Pexum jgocTyma: [Jii  aBTOPHU3HP.
I10JIb30BAaTENIEN

DJIeKTPOHHO-0MOJIMOTEYHAS CUCTEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucreMa 1151 OpraHu3anuu TUCTAHIIUOHHOTO 00YYeHUSs U yIIPaBJIeHUsI
HM:

Cucrema mucraniinoHHoro o0yuenust O ATIOY «AnekceeBCKH KOJIIEIK)»
http://moodle.alcollege.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCHUILIAHBI

KoHnTpoib M oleHKa pe3yJibTaToB

OCBOEHHUS Y4e€OHOW JUCIUILIMHBI

OCYILECTBIISIETCS MpENoAaBaTeieM B MPOIECCE IMPOBEACHHUS TEOPETUYECKUX U
MPaKTUYECKUX 3aHITHH, TudPepeHInpoOBaHHOTO 3a4ETa.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHS, YCBOCHHbIC 3HAHUA),
C Y4€TOM JIMYHOCTHBIX Pe3yJabTATOB

®opMBbI 1 METOABI KOHTPOJISA U
OIIeHKHU pe3yJIbTaTOB 00y4eHUs

B pesynbpTaTe OCBOCHMS NTUCIMILIAHBI
00ydJaronuiics 10J2KeH 3HATh!

® CMBICI  TTOHSTHIA:
SBIICHUE,  THUIIOTE3a,
BEIIIECTBO,
AIIEKTPOMArHUTHOE  TIOJIE,
aToM, AaTOMHOE sIJIpo,
U3y 4eHHUS;

® CMBICIT  (U3WYCCKUX  BEINYHH:
CKOpPOCTh, YCKOPEHHUE, Macca, Cujia, UMIYJIbC,
paboTa, MEXaHWYECKasi SHEPTHUsl, BHYTPECHHSA
9HEprus, aOCOMIOTHAS TeMIIepaTypa, CpeaHsis
KUHETUYECKas DHEPIrHsi YacTHI[ BEIeCTBa,
KOJIMYECTBO  TEIUIOTHI,  JJIEMEHTApHBIH
DIIEKTPUIECCKUH 3apsiz;

® CMbICI bu3IIecKnX 3aKOHOB
KJIACCUYECKOH  MEXaHWKH,  BCEMHPHOTO
TATOTCHUSI, COXPAHEHUS DHEPTUHU, UMITYJIhCa
U DJICKTPUYECKOTO 3apsiia, TEPMOJANHAMUKH,
AJIEKTPOMArHUTHOM WUHIYKIIAH,
dbotoarddexra;

® BKJIQJ] POCCHUUCKUX M 3apyOeKHBIX
YYEHBIX, OKa3aBIIUX HaWOOJbIlee BIUSHUE
Ha pa3BUTHE (DU3HMKHY;

buznyeckoe
3aKOH,  Teopus,

B3aMMO/ICHCTBHUE,
BOJHA, (OTOH,
MOHU3UPYIOIIHE

B pe3ynbTaTe 0CBOEHUS AUCIUIUIMHBI
00y4aroImuics 10JKeH YMEeTh:

® IPOBOJUTH HaOIIOCHYS,

DKcnepTHOE HAOMI0IEHUE U OIICHKA
MIPU BBITIOJTHEHUU MTPAKTUYECKOM
paboThI.

[IpoBepka 1OMAIIHETO 3aIaHMUS.
TectupoBaHue.

Y CTHBIN ¥ TMCbMEHHBIN OIPOC.
HuddepeHtiupoBaHHbIi 3a4ET.

OKcnepTHOE HAOMIOIEHUE U OIICHKA
TIPY BBITIOJTHEHUH MPAKTUIECKOM
paboThI.
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TJIAHUPOBATH U BHITIONHATH SKCTIEPUMEHTHI,
® BBIJBUTATh THUIIOTE3Bl W CTPOUTH
MOJIENH,
® [IPUMEHATH MOJYUYEHHBbIE 3HAHUS TIO
buzuke s OOBACHEHUS Pa3sHOOOPA3HBIX
(bU3NYECKUX SIBJICHUN U CBOMCTB BEILIECTB;

® IIPAKTHUYCCKH UCIIOJIb30BaTh
bu3ndecKue 3HaHuS,

® OIICHMBATH JIOCTOBEPHOCTh
€CTECTBEHHO-HAYYHOU UH(POPMAIINH;

® JCIIOJIb30BaTh npruoOpeTEHHBIC

3HAHUST M yMEHUs s pelIeHus
MPaKTUYECKUX 3aJ]a4 MMOBCEIHEBHOU KU3HH,
obecrieueHrss 0€30MaCHOCTH COOCTBEHHOU
KU3HH, paIMOHAIBHOTO
IPUPOOTIOTH30BAHUS u OXpaHBI
OKPYKAIOILEH CPEIbL.

® OMUCHIBATh U OOBACHATH (PU3UYECKHE
SBJICHUS M CBOWCTBA TEJI: CBOMCTBAa Ta3oB,
KHUIKOCTEN u TBEPJIbIX TE;
AIIEKTPOMArHUTHYIO UHIYKIHIO,
pacnpocTpaHEHUE AIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBbIE CBOMCTBA CBETa; W3IYy4YEHHE U
TMIOTJIOIICHHUE CBEeTaaTOMOM; (DoTOA(hPeKT;

® OTVINYaTh THUMOTE3bl OT HAYYHBIX
TEOPUH;

e JefaThb  BBIBOJBI HAa  OCHOBE
HKCIIEPUMEHTAIbHBIX JaHHBIX;

® TIPUBOANTH IPUMEDHI,
ITOKAa3bIBAIOIME, YTO: HAOIIONEHHS U
OKCIIEPUMEHT  SIBIISIIOTCSI  OCHOBOM 7St
BBIJIBUKEHUS TUTIOTE3 M TEOPUH, TTO3BOJISIOT
MPOBEPUTh  HUCTHUHHOCTh  TEOPETUUYECKHUX
BBIBOJIOB,  (¢u3mueckas  Teopus  JaeT
BO3MOYKHOCTh OOBSCHSTH W3BECTHBIC
SBJICHUSI TIPUPOALI M Hay4HbIe (PaKTHI,
MPE/ICKa3bIBATh €IlIe HEU3BECTHBIC SBJICHNUS,

® [IPUBOJAUTH IpUMEPbI
MPAKTUYECKOIO UCIOIb30BaHUS (PUINYECKUX
3HAHUI:3aKOHOB MEXaHUKH, TEPMOJAUHAMUKU
U DJEKTPOJWHAMUKH B DHEPIETHKE;
pa3sTUYHBIX ~ BUJOB  DJIGKTPOMArHUTHBIX
W3ITy9eHUH  JUIsl  pa3BUTHS ~ paguo |
TEJICKOMMYHUKAIIMA, KBAaHTOBOW (U3WKU B

[IpoBepka 1OMaIIHETO 3a1aHMUS.
TectupoBanue.

Y CTHBIN 1 MHCBMEHHBIN OIPOC.
JuddepeHunpoBaHHbIN 3a4ET.
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CO3JIaHUH SIACPHOM SHEPreTUKH,Ia3€POB;

® BOCIOPUHMMATh W Ha  OCHOBE
MOJYYEHHBIX  3HAHUM  CaMOCTOSATENIBHO
OIICHMBATh UH(POPMALIUIO, COJIEPKAILYIOCS B
coobmenusix CMU, HutepnHere, HaydHO-
MOMYJISIPHBIX CTaThAX.

® MPUMEHSATH MOJYyYEHHbIE 3HAHUS
JUTSI petiieHust GU3NYEeCKuX 3a/1a4;

® ONpEeneNsTh XapakTep (PU3NIEecKoro
npoiiecca 1o rpaduky, Tabnwuie, popmyie;

U3MEPSTh Pl (PU3NYECKUX BEITUYHH,
NPEACTABIsASl  PE3YyJbTaThl U3MEPEHUN ¢
YYETOM HMX MOTPEIIHOCTEM.
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