[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ono: !
SBENEPATIBHOE ATEHTCTBO JKEJIE3HOJOPOXHOI O TPAHCIIOPTA

JlomkHocT Anana
ﬂaTa@Qﬂ@m@mpmm@ympcmmﬂoc 6IOI[>KCTHO€ O6paSOBaTeJIBH06 YUYPCKACHUC BBICIICTO

YHMKANbHbI NPOrPaMMHBIA KNHOY: 06pa30BaHI/IH
9abb198844ddZOb?ﬁé%%%%iZéf(ﬁ%q%cy apCTBeHHBIP'I YHUBCPCHUTET HYTeﬁ COO6H1€HI/ISI

WmnepaTtopa Anekcanapa I»
(®I'bOY BO III'VIIC)
Pszanckuit gumman [II'VIIC

YTBEPXJIATO
Jupektop Psazanckoro ¢punuana IT'YTIC
O.A. JlenoBa
«29 » anpeins 2025¢2.

PABOYAS [TPOTPAMMA YUEBHOM TUCIIATUINHBI
0OJ1.13 ®PU3NKA

JUTSI CTICTIUATbHOCTH

08.02.10 CtpouTenbCTBO KEJIE3HBIX IOPOT, IMyTh U MYTEBOE X035SHCTBO
Keamudukamms — Texauk
BH/I IIOJATOTOBKH - 0a30Bas
®dopma 00ydeHuUs1 — OUHas

Ps3anps 2025
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1.0O0mast XapaKTepUuCTUKA NMPUMEPHOU padouei MPOrpamMMmbl
0011e00pa3oBaTeJIbHOM TUCHUILIMHBI

Ob6mieoOpazoBarensHas aucuuminaa OO/ 13 ®dusuka sBisieTcs o0s3aTeIbHON
4acThio  001Ie00pa30BaTEIbHOTO LMKJIA O00pa30BaTENbHOM MNPOrpaMMbI B
coorBercTBUM ¢ DPI'OC CIIO mno cneunansHocTH 23.02.06 TexHuueckas
AKCIUTyaTalus MOJABUAKHOTO COCTaBa JKEJIE3HBIX JI0POT (BaroHbI)

1.2. Heau u miiaHupyemble pe3yJbTAThl 0CBOCHHUS TUCIUINIHHBI:

1.2.1. llenn MUCHMILIAHBL:

Conepsxanue mporpaMmbl ob1eoopaszoBatenbHor auctuiuinabl OO/1.13 dusnka
HanpaBJICHO HA JIOCTH)KEHUE CICAYIONINX LIEJICH:

. dbopMupoBaHrUe y OOYYaIOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMS,
3HAYMMOCTH (DU3NYECKUX 3HAHUU JUIsi COBPEMEHHOTO KBaJIU(UIIMPOBAHHOTO
CIEIUAJIMCTA MPU OCYIIECTBIECHUH €T0 PO eCCHOHATILHON AeATeIbHOCTH,

. OBJIaJICHUE crienupuIeckon CHUCTEMOH (bu3uIECKUX MOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

. OCBOEHHE OCHOBHBIX (PU3MUECKUX TEOPHUIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHWUS  IPUPOJIBIL,

UCIIOJIb3yeMbIMU B (pu3uKe (HAOJIOJEHUE, ONHUCAHUE, U3MEPEHUE, BBIJIBUKCHUE
TUIO0TE3, MPOBEJCHUE IKCIIEPUMEHTA);

. OBJIAJICHUE YMEHHSIMHU 00pabdaThIBaTh JIaHHBIE SKCIEPUMEHTA, OOBIACHSITH
MOJIYYCHHBIC PE3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAY (GU3UUECKUMU
BEeJTMYMHAMU B HAOJIIOIAEMOM SIBJICHHUH, JIEIaTh BBIBOIBI,

. dbopmupoBaHue yMeHHsS pemiaTh (U3MYECKHE 3aJadyd pa3HbIX YpPOBHEH
CJIO)KHOCTH;
. pPa3BUTHE TTO3HABATENBHBIX HUHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPYECKHUX

CIIOCOOHOCTEN B Tpoliecce MPUOOPETeHUSI 3HAHUM C UCIOJIb30BaHUEM Pa3IMUHbBIX
HUCTOYHUKOB WH(MOPMAIIMM U COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHIA;
ymeHu  GopMynHpoBaTh U  OOOCHOBBIBATH COOCTBEHHYIO TO3UIIUIO  TI0
OTHONIEHUIO K Pu3nyeckoi nHMOpMaIINK, MOTy4aeMOl U3 Pa3HbIX UCTOYHUKOB;

. BOCTIMTaHHE YyBCTBA TOPJIOCTH 32 POCCUIUCKYIO (PM3HUECKYIO HAYKY.
OcBoenue kypca OO/[.13 ®dusuka npeanosiaraeT peuieHue CIeayommnx 3a1ay:
. npuoOpeTeHrue 3HaHUKW O (yHIAMEHTAIBHBIX (PU3UUECKHX 3aKOHAX,

JeKAIUX B OCHOBE COBPEMEHHOW (PU3NYECKOW KApTUHBI MHpA, TPHUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOIECCOB, O HanOoee
BaKHBIX OTKPBITUSX B 00JACTH (DU3UKH, OKA3aBIIUX OMPEACISAIONICe BIUSHUE HA
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

. MOHMMAaHHUE (PU3NYECKOW CYIIHOCTH SIBJICHUHM, MPOSBISAIOMIMXCS B paMKax
IIPOU3BOJICTBEHHOM ACATEIbHOCTH;
. OCBOCHHE CIOCOOOB HCIOIb30BaHUA (PU3MYECKUX 3HAHUM ISl pELICHUs

MPaKTUYECKUX M TPOPEeCCUOHANIbHBIX 3a7a4, OOBSICHEHUS SBJICHUM TPUPOJIBI,
IIPOM3BOACTBEHHBIX W TEXHOJIOTMYECKUX IIPOLECCOB, IIPUHIUIIOB JEHCTBUS



TEXHUYECKUX MPUOOPOB U YCTPOUCTB, 0OecrieueHus: 6e30MacHOCTH MPOU3BOJICTBA
U OXpaHbl MPUPO/IBI;

. dopMupoBaHHe  yMEHMH  pemarb  y4eOHO-TIpaKTUYECKHE  3aJauu
buznYECKOro cofepx aHus ¢ yu€ToM NpoPecCHOHATHHON HAMPaBICHHOCTH;

. MpUOOpPETEHUE OMBITAa MO3HAHUS M CAMOIMO3HAHUS; YMEHUN CTaBUTH 3aJa4u
U pemaTh IpoOieMbl ¢ yU€TOM NpodecCuoHaIbHON HAIPaBICHHOCTH;

. dbopMupoBaHWEe YMEHHUW WCKaTh, aHAJU3UPOBATH ©  00pabaThIBaTh
buszrgecKyro nHGOPMANHIO C YIETOM MpodheCCHOHATBHOU HAIIPaBIECHHOCTH,

. MOJITOTOBKA OOYYAIOIIUXCS K YCTICITHOMY OCBOCHUIO TUCITUTUIMH U MOIYJICH

npo(eCCHOHATBHOIO  LMKJIA: (OPMUPOBAHME Yy HHUX YMEHUH U  OIbITa
NESATEIbHOCTH, XapaKTEpHbIX s mnpodeccuid / AOMHKHOCTEM CllyKallluX WIN
CHELIMATIBHOCTEH, IMOJIydaeMbIX B  NPOQPECCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHU3alMsIX;

. MOATOTOBKAa K  (OPMHUPOBAHHIO  OOIIMX  KOMIETEHLMHA  Oyaymiero
CHeUalKCcTa: caMoo0pa30BaHus, KOMMYHHUKAIUU, COTPYAHHYECTBA, MPUHATHS
pelIeHU B CTaHAAPTHOM M HECTAaHJAPTHOW CHUTyalUsX, NPOECKTHUPOBAHUSA,
npoBeeHus  (GU3MUECKHX ~ HU3MepeHud, APdeKTHBHOro M 0€301acHOro
MCIIOJIb30BaHUS PA3IMYHBIX TEXHUYECKUX YCTPOMCTB, COONIOACHUS MPaBUII
OXpaHbl TpyJia pu padoTe ¢ Gru3nuecKuMu NpudopaMu U 000PyI0OBaHUEM.
OcobeHHOCTh (D OPMHUPOBAHUSI COBOKYMHOCTH 3a/ad HU3yuyeHUs (QU3UKU Ui
CUCTEMBl  CpPEIHEro NpoPEeCCHOHAILHOTO  00pa30BaHUS  3aKJIIOYAeTCsl B
HEOOXOJUMOCTH peanu3aluu MpodhecCHOHATbHON HANpaBICHHOCTH PEIIAEMBbIX
3as1a4, yuéra 0cOOeHHOCTEM c(pephl NeITETbHOCTH OYIyIIUX CIEIIUATICTOB.

B pe3ynbrare 0CBOEHHS TUCHUTLTMHBI 00YYaIOIUiCs JOHKEH 3HATh:

. CMBICT IOHATUH: (pU3HUECKOe SBJICHUE, TUIIOTE3a, 3aKOH, TEOPHUs, BELIECTBO,
B3aMMOJCICTBHE, 3JIEKTPOMArHUTHOE T0JI€, BOJIHA, (POTOH, aTOM, aTOMHOE S/Ipo,
VOHU3NPYIOLINE U3TYyUEHUS;

. CMBICIT (PU3MYECKHUX BEJIMUMH: CKOPOCTh, YCKOPEHHUE, Macca, Cuila, UMITYJIbC,
paboTa, MEXaHUYECKasl SHEPTHsl, BHYTPEHHSISI SHEPIUsl, a0COJIIOTHAs TEMIIepaTypa,
CpElHSAs] KWHETUYECKas DSHEpPrusl 4YacTHl] BEUIECTBA, KOJIMYECTBO TEIJIOTHI,
AIIEMEHTAPHBIN AIEKTPUUECKUMN 3apsT;

. CMBICNT (DU3MYECKUX 3aKOHOB KJACCUYECKONM MEXaHHWKH, BCEMHUPHOIO
TATOTEHUs, COXPAHEHUS DSHEPIHM, UMIIyJbca U AJIEKTPUUECKOro 3apsja,
TEPMOJIUHAMUKH, JIEKTPOMArHUTHOU UHAYKIUHU, HOoTOIPPekTa;

. BKJIaJ] POCCHMCKMX U 3apyO€XKHBIX YYEHBIX, OKa3aBIIMX HaWOOJbIIEe
BJIMSIHUE Ha Pa3BUTUE (PU3UKU;

B pe3ynbTare ocBOEHUS AUCUUIUIMHBI 00YYaroHics JOKEH YMETh:

. MIPOBOAUTE HAOIFOACHUS, TIJIAHUPOBATh U BBITIOJIHSTH SKCIICPHUMEHTHI,

. BBIJIBUTATh TUIIOTE3BI U CTPOUTH MOJICIIH,

. MPUMEHSITh  TOJyYeHHbIE 3HAaHUA 10 (Gu3MKe I OOBSCHEHUS
pa3sHOOOpa3HBIX (PU3UUYCCKHUX SBICHUN U CBOMCTB BEILICCTB;

. PAKTUICCKU UCTIONB30BaTh (DH3NICCKUE 3HAHUS;

. OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(MOPMAITNH;



. UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUST W yMEHUS JUIsl  pEelIeHUus
NPaKTUYECKUX 3aJlad  TOBCEJHEBHOM JKM3HH, oOecreueHus Oe30MacHOCTH
COOCTBEHHOW JKWU3HHU, PaAlMOHAJIBLHOTO MPUPOAOINOIL30BAHUS U OXPaHbI
OKPYKaIOIIEN CPEIBI.

. OMHCHIBATh M OOBACHATH (DU3WYECCKUE SBIICHHUS W CBOMCTBA TENI: CBOWCTBA
ra3oB, OKUJAKOCTEH H  TBEPAbIX TEJ, AJICKTPOMArHUTHYIO  HUHAYKIIUIO,
pacmpocTpaHeHUEe DJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOWMCTBA CBETa,
U3ITy4YEeHHE U MOTJIONICHHE cBeTaaTOMOM; (POTO3(PdeKT;

° OTJIMYAaThb I'MIIOTC3bI OT HAYYHBIX TeOpHﬁ;
° ACJIaTb BBIBOJbI Ha OCHOBC 3KCIICPUMCHTAJIBHBIX JTAHHBIX
* MMPpUBOAUTL IMPUMCPLBI, IMOKA3bBIBAIOIINUEC, YTO: Ha6J'IIOI[eHI/I$I H OKCIICPUMCHT

ABJISIIOTCSI OCHOBOW JUISl BBIABVDIKEHHSI TUIIOTE3 W TEOPUM, MO3BOJSAIOT IPOBEPUTH
HUCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (PU3WYECKAsl TEOpUs NAaeT BO3MOXKHOCTH
OOBSACHATH W3BECTHBIC ABJICHUS MPUPOJbI U HAyYHbIE (PAKThI, IPEACKA3bIBATH €ILE
HEHU3BECTHBIC SIBJICHUS,

. MPUBOANTH MPUMEPHI MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHMIA:
3aKOHOB MEXAHUKH, TEPMOJAMHAMUKA U OJJIEKTPOJAMHAMUKH B DHEPIETHUKE;
pPa3IMYHBIX BHUJOB DJJICKTPOMArHUTHBIX M3JIYy4YEHUN Ul pPa3BUTUA paauo U
TEJIeKOMMYHUKALMH, KBAaHTOBOM (U3UKU B CO3JaHUU SJIEPHOM DSHEPIETUKH,
Ja3€epoB;

. BOCIIDUHMMAaTh W Ha OCHOBE IIOJYYEHHBIX 3HAHMM CAMOCTOATEIBHO
OLICHMBaTh WH(pOpManuio, coaepxairyiocs B coobmenusx CMMU, HurepHere,
HAay4YHO-TIOIYJISIPHBIX CTAThSX.

. MIPUMEHSTH TIOJTyYCHHBIC 3HAHUS JJIS PeIICHHs] (PU3NYECKUX 3a7ad;
. OTpeNeNaTh XapakTep (U3UMYECKOro Mmporecca mo rpaduky, Talaule,
hopmyre™;

U3MEPATh PAN (DU3UYECKUX BEIMYUH, TPEACTABISIS PE3yJIbTaThl M3MEPEHUN C
YYETOM HX MOTPELIHOCTEM.

1.2.2. IInanupyembie pe3ynbTaThl OCBOCHHUS 00IIe00pa30BaTENbHON JUCIUILTAHBI
B cooTBercTBUU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne JUCIUILIMHA UMeeT pu popMupoBanuu U pazsutun OK

u [1K.



Koa n nHaumeHoBaHue (hopMHPYyeMBIX

KOMIIETeHIM I

OK 01. BeiOupats crocoObl perieHus
3a71a4 npodecCHOHaTIBHOM
NESTENIbHOCTH  MPUMEHHUTEIbHO K
Pa3IUYHBIM KOHTEKCTaM

I[InanupyemMble pe3yabTaThl 0CBOEHUS IMCHUILIMHBI

Oomuel

Ymenus:

pacro3HaBath 3a/1a4y W/WiIM npodiiemMy B
npogecCHOHANTBEHOM H/HITH COLMAIBHOM KOHTEKCTE,
aHAIM3UPOBATDH U BBIJIEIATH €€ COCTABHBIE YaCTH;
OTIPEAETATH 3TAIBI PEIICHS 3a/Ia49H, COCTABIISTH,

IIJIaH IEUCTBUS, PEAIM30BbIBATh COCTABICHHBIN IIJIaH,
OTIpeIeNIAThE HEOOXOAUMBIE PECYPCHI;;

BEISBIIATE U 9PPEKTUBHO UCKATh HH()OPMAIIHIO,
HEOOXOUMYIO JUIS PELICHUS 3a/IaYH W/ WITH

MPOOJIEMBI; BIIA/IETh aKTyaJbHBIMU METO/IaMHU paOOTHI B
npodecCHOHANBEHON M CMEXHBIX cepax;:

OILICHUBATh PE3YJIbTAT U MOCICICTBHS CBOUX:

JeHCTBHH (CaMOCTOSATEIHLHO HIIH C IIOMOIIBIO HACTAaBHUKA)
3HaHUA: aKTyaJbHBIH MPpoQecCHOHANBHBIN 1
COLIMANILHBIA KOHTEKCT, B KOTOPOM MPHXOUTCS
paboTaTh U )KHUTh; CTPYKTYpa IJIaHa JUI PeIIeHUs
3a/1a4, aJrOPUTMbI BHITIOJIHEHUS pa0oT B
npoQeCcCHOHATLHON 1 CMEKHBIX 00IacTsIX;;

OCHOBHBIE UCTOYHUKH HH(OPMAIIUU 1 PECYPCHI IS
pelieHus 3aaa4 u/uim npodieM B mpohecCHOHATBHOM ;|
H/VIIA COLMAILHOM KOHTEKCTE;

METOIBI PabOTHI B MTPO(eCCHOHATHFHON U CMEXHBIX
chepax;

MOPSZIOK OIEHKH Pe3yJIbTaTOB PEIIeHUs 3a/1a4
po(heCCHOHAIBHOM IEATEIbHOCTH;

JucuunjMHapHbie2

- c(hopMHPOBAHHOCTh MPEJCTABICHUH O POJIU U
MecTe (U3MKH M aCTPOHOMHH B COBPEMEHHOMU
HAy4YHOH KapTUHE MHpPA, O CUCTEMOOOpa3yrolen
poiau (QU3MKU B PA3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKA ¥ COBPEMEHHBIX TEXHOJIOTH, O BKJIAJe
POCCHICKHX M 3apyOeKHBIX y4YCHBIX-(DU3UKOB B
pa3BUTHME  HAyKW; T[IOHHMaHuWE  (PU3HUYECKOM
CYLIHOCTH HaOII0aeMbIX SIBJICHUNH MUKPOMHpA,
MakpoMHpa U Merammpa; I[OHMMaHHE pPOJIH
aCTPOHOMMHM B  IPAKTUYECKOH  JAeATeIbHOCTH
YeJIoBeKa W JallbHEHIIEM HayYHO-TEXHHYECKOM
pa3BuTHH, poau (GU3HKH B  (POpMHUpPOBAHUH
Kpyrozopa U (YHKIMOHAJIbHOH TI'PaMOTHOCTH
YeJI0BEKa JJIS pellIeHUs IPaKTHUECKUX 3a71ad;

- BJIAJIeTh OCHOBOIOJAralolIUMH (U3NIECKUMU
MNOHATUSAMHM M BEJTMYMHAMHM, XapaKTEPU3YIOIIUMHU
busnueckue HPOLIECCHI (cBA3aHHBIMU c
MEXaHWYECKUM  JIBIDKEHHEM, B3aUMOJCHCTBHEM
TeJ, MEXaHWYECKUMH KOJIeOaHUSIMH U BOJHAMH;

ATOMHO-MOJICKYJIIPHBIM ~ CTPOCHHUEM  BCILCCTBA,
TCIIJIOBBIMUA npoueccamMu; SJICKTPUYCCKHUM u
MAarouTHbIM  IOJIIMH, OJJICKTPHUYCCKHM  TOKOM,

SJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMH U BOJIHAMH,
OIITHYCCKUMU SIBJICHUSAMU, KBaHTOBBIMH
SABJICHUAMH, CTPOCHUEM aTOMa U aTOMHOTI'O s/pa,

paI[I/IOaKTI/IBHOCTBIO); BJIaACTh
OCHOBOIIOJIararouimiMu ACTPOHOMHNYCCKUMHA
MOHATUSAMHU, TIO3BOJIAIOIIUMU  XAPAKTCPU30BATH

IMPOUECCChI, IPOUCXOIAIIHNE Ha  3BE31aX, B
3BC€3HBIX CUCTEMAX, B MEKTaJIaKTUIECKOM cpeac,

1 YKasbiBatoTca GopmMUpyemble TMYHOCTHbIE U MeTanpeameTHble pe3ynbTatbl U3 PrOC COO (B nocneaHeit peaakuum ot 12.08.2022) B oTrnaronbHol popme
2 AncumnanHapHsble (NpeameTHbIe) pe3ynbTaTbl YKa3blBAOTCA B COOTBETCTBMMU C UX NOIHbIM nepevyHem Bo PFOC COO (B nocneaHel peaakumnm ot 12.08.2022)



JBUKEHHE HEOECHBIX TeJ, 3BOJIOLHUI0 3BE3] H
Bcenennoi;

- BJIQJETb 3aKOHOMEPHOCTSIMM, 3aKOHaAMH U
TeOpHUsMHU (3aKOH BCEMHUpPHOTO TaroteHus, I, Il u
III  3akoHbpl HpIOTOHA, 3aKOH COXpaHEHMS
MEXaHMYECKOM SHEpPruH, 3aKOH COXPAHEHUs
UMITyJIbCa,  NPUHLHWI  CYNEPHO3ULIMH  CHUJI,
IIPUHLINIL PaBHOIPAaBHOCTH MHEPLHATIBHBIX
CHUCTEM OTCYETa; MOJIEKYJIIPHO-KUHETHYECKYIO
TEOPUI0 CTPOCHHUS BEILECTBA, I'Aa30BbIE 3AKOHBI,
MEepBbII 3aKOH TEPMOJIUHAMUKY; 3aKOH
COXpaHEHMsI DJEKTPUUECKOro 3apsijia, 3aKOH
Kynona, 3akon Oma sl ydacTka LeNH, 3aKOH
Oma 11 HOJHOM 3JEKTPUYECKOM Lenu, 3aKOH
Hxoynss - JleHua, 3aKkOH 3JIEKTPOMAarHUTHOM
UHAYKIIMM, 3aKOH COXpPAHEHWsS! SHEpruu, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAHEHUSI CBETA, 3aKOH
OTpaKEHMsI CBETA, 3aKOH IPEIOMIJIEHHSI CBETa;
3aKOH COXPAHEHUS DHEPrUH, 3aKOH COXPaHEHMs
UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsfa, 3aKOH COXPAaHEHUs MAaccOBOTIO YHCIa,
nocrynatel  bopa, 3akoH  paaMOaKTUBHOTO
pacriaza); yBEpeHHOE HCIOJIb30BaHHUE 3aKOHOB M
3aKOHOMEPHOCTEH TIpH aHanmm3e (U3NIECKUX
SIBJIEHUW U MPOLIECCOB;

- copMupoBaTh YMEHHS pelaThb pacueTHbIE
3aJ]auu C SBHO 3a/IaHHON (PU3NYECKON MOJEbIo,
UCHOJNB3YS (PU3MYECKHe 3aKOHBI U MPUHIUIIBL; HA
OCHOBE aHaJlM3a YCJIOBUS 33Jayd  BHIOWMpATh
¢bu3nyecKyr0o MoJenb, BBIACIATh (U3HUECKUe
BEIMYMHBI U (OpMYJbl, HEOOXOAWMBIE I €€
peuieHus, MpPOBOAWTH pPACUEThl W OLICHUBATh
PeaTbHOCTh MOJYYEHHOTO 3HAUYEHUS (PU3NYECKON
BEJIMYMHBI; pelaTh KayeCTBEHHbIC  3aJayH,
BBICTpauBasi JIOTUYECKHM HENPOTHUBOPEUYUBYIO



OK 02. Hcnonws3oBaTh COBpPEMEHHBIC

CpeacTBa  IIOMCKa, aHaiM3a u
UHTEpIpeTauud  UHpOpMaIui, u
WH(OPMAIIMOHHBIE TEXHOJOTHH IS

BBITIOJIHCHUA 3a1a4 HpO(beCCHOHaHBHOﬁ
JACATCIIBHOCTHU

Ymenus:
OTpeACNATh 3aJa4yd JUId [OWCKa WH(OpMAIIHH,

HE00X0uMbIe UCTOYHUKHU UH(pOopMaLuy;
IUIAHUPOBATh nporecc IIOMCKa, BBIOMpATH
HE00X0uMbIe UCTOYHUKHU uH(pOpMaINH;
CTPYKTYPHUPOBaTh  IOJY4aeMyl0  HH()OPMALUIO;
BBIIENIATE ~ HauOojiee  3HAUUMOE B IEpeyHe
uH(poOpMalUK,  CTPYKTypUpOBaTh  IOJIYYaeMYIO
uHpopMaLnoo, OQOPMIATh PpE3yJbTaThl IOUCKA;

OLCHUBATH MPAKTUYCCKYIHO 3HAYUMOCTDL PC3YJIbTATOB
MOWCKA; TPHMEHATh CpEACTBA HWH(POPMAIMOHHBIX
TEXHOJOTUH JUid peuieHus npoecCUOHAIbHBIX
3aja4; WCIOJb30BaTh COBPEMEHHOE IPOTrPaMMHOC
obecrieueHne B Mpo(EeCCHOHATBLHON NEATeTbHOCTH;
MCIIONIb30BaTh pa3jMyYHble ITU(POBBIE CPEACTBA IS
penieHust TpodecCHOHANBHBIX 3a7a4

3Hanun: HOMEHKJIaTypa UH(POPMALIMOHHBIX
MCTOYHUKOB, NPHUMEHSEMbIX B MNpOodhecCHOHATBLHOU
JESATEIBHOCTH; IIPUEMBI CTPYKTYPUPOBAHHUS

uHpopmanuu; ¢opMar odopmiieHUs pPe3yIbTaToOB
noucka HH(OpPMAIMK; COBPEMEHHBIE CpeiCcTBa U
ycTpoiicTBa ~ MH(QOpMATH3alUH,  MOPSAOK  UX
NpPUMEHEHHs;  IpOrpaMMHOEe  oOecriedeHue B
npoecCHOHANBbHOM JEesTeNbHOCTH, B TOM YHUCIE
U (pOBBIE CPEICTBA

LEMOYKY PacCyX/I€HUH ¢ ONOpOi Ha U3y4YEeHHBbIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS
-chopMHpOBaTh YMEHHS YUYHUTBIBaThb TPAHHILIBI
NPUMEHEHHUS HM3YYCHHBIX (PU3MUYECKUX MOJETCH:
MaTepuajbHas TOYKa, MHEpLUAIbHAs CHUCTEMa
OoTCUcTa, HI[CHJ]BHBIﬁ ra3; MoAcjan CTPOCHHA Ia3os,
KHUIKOCTE M TBEpPAbIX  TeJl,  TOYEYHBIH
NIEKTPUYECKUI 3apsl, siepHass MOJEIb aroma,
HYKJIOHHad MOJECJIb aTOMHOTO sAJpa IIpu pCIICHUN
bu3nUecKux 3a/1ay;

- chopMUpOBaTh COOCTBEHHYI IO3ULMIO IIO
OTHOUIEHUIO K  ¢u3nueckoil  uHpopmanumy,
NOJIy4aeMoil M3 pasHbIX HCTOYHHMKOB, YMETb
UCIIOJIB30BAaTh  IM(POBBIE  TEXHOJOTMU Ul
MIOUCKA, CTPYKTYpUPOBAHMs, HHTEPIpETAlUu U
Ipe/CTaBiIeHNus y4eOHOM W Hay4yHO-HOMYJISIpHOM
uHpOpMallUK; Pa3BUTh YMEHHS KPUTHUYECKOIO
aHaJIM3a noJlyyaeMoi HHpopMaluu
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OK 03. [InanupoBaTh ¥ peaanu30BbIBAThH
coOCTBeHHOE MpodecCHOHATbHOE |
JMYHOCTHOE pa3BuTHE,
NPEANPUHUMATEIBCKYIO  JIEITEIbHOCTD
B npodeccnoHaIbHON cepe,
UCIIOJIB30BaTh 3HAHHS MO0 (PHMHAHCOBOM
IPaMOTHOCTH B Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUSIX

YMmenus: OTpEAETATH aKTyaJIbHOCTh
HOPMaTHBHOITPABOBOIt JIOKYMEHTAITHH B
npoeccHoHaTbHON TeSITETFHOCTH; MIPUMEHSTh
COBPEMEHHYIO Hay4YHYIO npodecCHOHANBHYIO
TEPMHUHOJIOTHIO; OIPENENATh U BBHICTPAUBATh TPACKTOPUHU
PO EeCCHOHATLHOTO  Pa3BUTHSA M CaMOOOpa30BaHMS,
BBISIBIISITH  TOCTOMHCTBA W HEJOCTATKH KOMMEPUYECKO
U7eH; ONPEAEATh HHBECTUIIMOHHYIO ITPUBIIEKATENBHOCTD
KOMMEPUYECKHUX HICH B paMKax NpodecCHOHAIbHOM
JIESITENIbHOCTH, BBISBIATh MCTOYHWUKA (DHHAHCHUPOBAHVIS,
MPE3eHTOBaTh HWAEH OTKPBITHS COOCTBEHHOTO [eNia B
npogecCHOHANEHON JIeSITeNIbHOCTH; OTIpeNeNsTh
WUCTOYHUKK  JOCTOBEpHOW  MpPaBOBOH  WHGOpPMALUH;
COCTaBIISITh Pa3NIUYHbIE MIPABOBHIE JTOKYMEHTHI, HAXOIUTh
WHTEpECHBIE  TPOEKTHBIE  WJAEW, TIPaMOTHO  UX
¢dopMmynupoBaTh M JOKyMEHTHPOBaTh,  OIICHUBATH
JKU3HECTTIOCOOHOCTh TPOEKTHOM HJIEH, COCTaBJIATH IUIAH

IPOeKTa
3HaHuA: copep)KaHUe aKTyaJbHOH HOPMaTUBHOIPABOBOIL
JIOKYMEHTAIHIH; COBpeMeHHas Hay4JHas u
npodeccuoHaIbHast TEPMUHOJIOTUS; BO3MOJKHBIE
TPaeKTOPUH npoQecCHOHATEHOTO pasBUTHSA u
camMo00pa3oBaHUs;  OCHOBBI  HPEANPHUHUMATEINBCKOH

JeSTEeIbHOCTH; TPAaBOBOH M (PUHAHCOBOW TPaMOTHOCTH;
nmpaBwiia pa3paOOTKH TPE3eHTAllMH; OCHOBHBIE ATaIlbl
Pa3paboTKH U peaIn3aliy IPOEKTa

- BJIAAETh OCHOBHBIMH METOJAaMH HAy4YHOI'O
MIO3HAHUS, UCTIOJIb3YEMbIMHU B (PU3HKE: IPOBOJUTH
OpsMble M KOCBEHHBIC HM3MEpPEHUsS (U3UUIECKUX
BEIMYMH, BbIOMpas  ONTUMAJbHBIA  CIIOCOO
M3MEPEHHUS. H HUCHOIB3YyS U3BECTHBIE METOIBI
OLICHKH IIOIPEHIHOCTEN H3MEpPEHUM, INPOBOIUTH
HCCJICAOBAHUE 3aBUCUMOCTEN ¢bu3nyecknx
BEJIMYMH C UCIIOJIb30BAaHUEM INPSMBIX U3MEPEHUH,
OOBSACHATh TOJYYEHHBIE PE3YJbTAThl, UCIIOJIb3YS
¢bu3nyeckre TeOpUH, 3aKOHBI U TOHATHS, U JeNaTh
BBIBO/IbI; COOJIIOAATH NpaBHila O€3011aCHOrO TpyAa
IIpU NPOBEIECHUU MCCIECIOBAaHUM B paMKax
y4eOHOTO IKCIIEPUMEHTA " y4eOHo-
UCCIIEI0BATENLCKON JEATENbHOCTU c
UCTIONB30BaHUEM  LU(MPOBBIX  H3MEPUTEIBHBIX
YCTPOMCTB M J1a0OpaToOpHOro 00OPYAOBaHMS;
c(OpMUPOBAHHOCTh TMPEJICTAaBICHUM O MeToJax
MIOJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUN
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OK 04,
B3aMMOJIENCTBOBATH
KOJIJIEKTUBE U KOMaHJIE

DddexTuBHO
u paboratb B

OK 05. OcymecTBisiTh YCTHYIO U
NUCbMEHHYI0  KOMMYHHUKAalMIO  Ha
rOCyIapCTBEHHOM sI3bIke Poccuiickoin
®denepaul ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO u KYJBTYPHOI'O
KOHTEKCTa

YMeHHusi: OpraHu30BBIBaTH pabOTy KOJJICKTHBA W
KOMAaH/Ibl; B3aMIMOJICCTBOBATH c KOJUIETaMH,
PYKOBOACTBOM, KJIHEHTaMH B Xojie¢ MpohecCHOHATBHON
JIeATETLHOCTH

3HaHUs: TICUXOJIOTHYECKHE OCHOBHI  JESTEIHHOCTHU
KOJUIEKTHBA; TICHXOJIOTHYECKHE OCOOCHHOCTH JIMYHOCTH,
OCHOBBI ITPOEKTHOM JeSITETFHOCTH

YMeHusi: TpaMOTHO H3J1aratb CBOM MBICIU U
0hopMIIATh JOKYMEHTHI MO MpodhecCuOHaTBHOMN
TEMAaTUKE Ha TOCYIAapCTBEHHOM S3bIKE; MPOSIBISTH
TOJIEPAHTHOCTH B paboyeM KOJIJIEKTUBE

3HaHMA: 0OCOOEHHOCTH COIUATBHOTO M KYJIBTYPHOTO
KOHTEKCTa; TMpaBmwia OQOPMIICHUS TOKYMEHTOB U
MOCTPOCHHUS YCTHBIX COOOIIEHUH

- OBJAJeTh YMEHHsIMH paboTaTh B TpyHIe c
BBINIOJTHEHUEM PA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TPYIIbI, PaLUOHAIBHO
pacupenenarbh AEATEIbHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aIcKBaTHO OLICHUBATh BKJIAJ KaKJI0TO

u3 YYaCTHUKOB TPYIIIIBI B pCIICHHE
paccMaTpuBaeMoii MPoOIeMbl
- chopmupoBaTh  yMEHHUS ~ paclO3HABaTh

¢uznueckue sBIeHUs (IPOLecChl) U OOBICHATh UX
Ha OCHOBE M3YYEHHBIX 3aKOHOB: PAaBHOMEDHOE U
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JIBH)KEHUE,
cBOOOJIHOE  MaJeHHe  Tel, JBW)KEHHE IO
OKPYXHOCTH, WHEpLHMs, B3aUMOJEWUCTBUE TeETI,
KosiebaTenbHOe JBH)KEHUE, PE30HAHC, BOJIHOBOE
nBwkenne; auddysus, OPOyHOBCKOE IBUKEHHUE,
CTPOEHHUE >KUJKOCTEN W TBEPABIX TEJl, NU3MEHEHUE
oO0bemMa Ted MpH HarpeBaHUU (OXJIAXKJIECHUN),
TEIUIOBOE PaBHOBECHE, MCIIAPEHUE, KOHAEHCALNS,

IUIaBJICHHUE, KpUCTaJIN3a1us, KHUIIEHHE,
BIIQ)KHOCTh BO3/1yXa, CBSI3b cpenHen
KMHETUYECKOW HHEPruM TEeIJIOBOIO JABM)KEHUSA
MOJIEKYl ¢  aOCOJIOTHOM  TemImeparypoii,

IMOBBIIICHUEC JABJICHHA rasa IpH €ro Harp€BaHH B
3aKpPBITOM COCYIC, CBA3b MCKAY IapaMCTpaMiu
COCTOSAHUA rasa B H3O0IpoHECCax; IJICKTpHU3aAINA
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OK 07. CopneiicTBOBaTh COXpPaHCHHUIO

OKPYKaIOIIEH cpenpl,
pecypcocOepexeHuto, MPUMEHSITh
3HaHUA 00 U3MCHCHUHU KJImMara,
MPUHLIMIIBI OepexIIUBOrO

IPOMU3BOACTBA, 3 (HEKTUBHO EHCTBOBATH B
YpEe3BBIUAIHBIX CUTYaLUsIX

YMeHusi: coON0AaTh  HOPMBI  DKOJIOTUYECKOM
0e30MacHOCTH; oIpenensaTh HarpaBJICHUs
pecypcocOepexeHuss B paMKax NpogecCHoHaIbHON
JeSITEIbBHOCTH 1O CIIEUaNIbHOCTH; OPraHU30BbIBAThH
npodeCCHOHATIBHYIO JAESITEIbHOCTh C COOII0IEHUEM
IIPUHIIAIIOB OepeKIMBOro IIPOU3BOJICTBA;
OpraHU30BBIBATH npodeccuoHalbHYIO
JeSTEIbHOCTh C YY4E€TOM 3HAaHUW 00 H3MEHEHUU
KJIMMAaTUYECKUX YCIOBUH pPEruoHa; 3(PQPeKTUBHO
JIENICTBOBAThH B UPE3BBIUYANHBIX CUTYaLUIX

3HaHus: TMpaBUa HKOJOTMUYECKOW O€30MacHOCTH
IpU BEACHUU MpodecCHOHATBbHON NeATeNbHOCTH;
OCHOBHBIE  PECYpPCHI, 3a/leiCTBOBaHHbBIE B
npodeccuoHaIbHON NESTENBHOCTH; nyTH
o0ecrieyeHHss  pecypcocOepekeHHs;  MPUHIUIBI
OepeXIMBOTO MIPOU3BO/ICTBA; OCHOBHBIE
HAIpPAaBJICHUSI U3MEHEHUS KIMMAaTUYECKUX YCIOBUMN
pervoHa; NpaBuUia IOBEACHUS B YPE3BbIYAMHBIX
CUTYalHIx

TeJN, B3aMMOJCHCTBHE 3aps0B, HarpeBaHUE
MPOBOJTHUKA C TOKOM, B3aMMO/ICHCTBHEC MarHUTOB,
3JIEKTPOMArHUTHAs WHIYKIIUS, NeicTBUE
MArHUTHOTO TIOJSI HAa TPOBOJHUK C TOKOM H
JBUKYIITUICS 3apsiz, AJIEKTPOMArHUTHBIE
KOJIeOaHUs " BOJTHBI, PSIMOJIMHEIHOE
pacnpocTpaHeHne CBETa, OTpakeHue,
npejoMIIeHue, WHTeppepeHIrs, ITUPpakuus Hu
MOJISIPU3ALIUS CBeTa, JHCTICPCHUs CBETA;
dboToanekTpruueckuii 3 HEKT, CBETOBOE AaBJICHUE,
BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa aroma
BOJIOPOJIa, €CTECTBEHHAss M  HMCKYCCTBEHHAas
PaarOaKTHBHOCTh

chopMHpOBAaTh YMEHHSI MPUMEHSTH IOJTyYCHHBIC
3HaHUS Ui OOBSCHEHHS YCJIOBUH MPOTCKAHHS
(U3HYECKUX SBIICHUHN B MIPUPOJIC U TSI IPHHSITHS
MPAKTUYECKUX PEUICHHI B MOBCEAHEBHOW >KU3HH
Jutst o0ecriedeHus: 0€30MacHOCTH MPH O0palleHUun
c ObITOBBIMH TpUOOpaMU M  TEXHUYECKHUMHU
YCTPOWCTBAMH,  COXPAHEHUS  3JI0POBBS U
COOJTIOJIEHHSI HOPM 3KOJIOTUYECKOTO TOBEJCHHUS B
OKPY’KaIoIIeH cpejie; MOHUMaHue HEOOXOIMMOCTH
MPUMEHEHUS JTOCTIKEHUN (DU3UKU U TEXHOJIOTHM
JUTSL pAIlIOHATIBHOTO MPUPOIOTIONB30BaAHUS
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IIK 2.1. Bemoasaats paboThl O
CTPOUTEIBCTBY, PEMOHTY U
BOCCTAHOBJICHUIO JK€JIE3HOJOPOXKHOT O
IIyTH U COOPYKEHHH C UCTIOJIb30BaHUEM
CPEACTB MEXaHU3AINH.

HaBbIKH: IpIMEHEHUSI MAIlMH ¥ MEXaHU3MOB IPU
PEMOHTHBIX, CTPOHUTEIFHBIX M BOCCTAHOBHUTEIIHLHBIX
paborax

YMeHHUsI: UCIIOJIB30BATh MAIIMHBI U MEXaHU3MBI 110
Ha3HA4YCHUIO,  coONofas  MHpaBWia  TEXHUKHU
0€301acHOCTH BBINOJIHATH OCHOBHBIE BU/IbI paboT 10
CTPOUTEIBCTBY, TEKYIIEMY COJCP)KaHHIO, PEMOHTY U
BOCCTAHOBJICHUIO  JKEJIE3HOJOPOXKHOTO IYTH U
COOPYKEHHH C UCTIOJIb30BaHUEM CpeAcTB
MEXaHHU3all B COOTBETCTBHH C TPEeOOBAaHUSIMHU
TEXHOJOTUYECKUX MPOIIECCOB UCIIOJIB30BATH METO/IBI
MOWCKa ¥ OOHapyXeHHs  HEHCIPaBHOCTEU
KEJE3HOJIOPOKHOTO ~ MYTH U COOPYKCHUIA,
OIIPEICTIATh NPUYMHBI HX BOSHUKHOBEHUS

3HaHUSA: Ha3HAYEHWE U YCTPOHCTBO MAIIUH U
CPEACTB Majlod MEXaHM3alH OpraHu3alus u
TEXHOJIOTHUS pabot o TEXHHYECKOMY
OOCITy’)KUBaHUIO TYTH, TEXHOJOTHMYECKHE IPOIECCHI
PEMOHTa,  CTPOUTENIBCTBA M PEKOHCTPYKIHUH
KENE3HOJIOPOKHOTO  IYTH U COOpYKEHH
TEXHUYECKHe  TpeOOBaHUS, o0ecTeunBaroIne
KayecTBO  paboT  TpeboBaHMs ~ 0€30IacHOCTH
JIBIDKEHUS 110€3/10B U OXpaHbl TpyAa TpeOOBaHUS 110
00eCTIeYeHNIO OXPaHbI OKPYKAIOIIEeH CpeIIbl

- c(OPMHUPOBAHHOCTh YMEHUN MPUMEHSATH 3aKOHBI
MOJICKYJISIPHOM (DM3HUKH, SJIEKTPOJUHAMUKU IS
aHaJiu3a ¥ OOBSACHEHUS SBJICHUH MUKpOMHUpA U
MakpoMHpa, IIOHUMaThb BCEOOIIMH XapakTep
(GbyHIaMEHTABHBIX 3aKOHOB (3aKOH COXpPaHEHHS
ANEKTPUYECKOTO  3apsiia, 3aKOH COXPAHEHMS
SHEPruM) W OrPaHUYEHHOCTb HCIIOJIb30BAHUSA
YACTHBIX 3aKOHOB; aHAJIW3UPOBATh (PU3MUECKHE
IIPOLIECCHI, HCIOJB3YSl OCHOBHBIE IOJOXKEHUS,
3aKOHbl U 3aKOHOMEPHOCTH; 33aKOH COXPAaHEHMS
JNEKTPUYECKOTO  3apsna, NOTEHLIUAJIBbHOCTh
ANEKTPOCTATUYECKOTO TOJIs, MIPUHLIMIL
CYNEPHO3ULMN DAJIEKTPUYECKUX IIOJIeH, 3aKoHa
Kynona; 3akonpl OMa aig yyacTka LEnud W JUIst
3aMKHYTOM 2JIEKTPUYECKOM eI, 3aKOH JKoyrs-
Jlena;

- copMHUpOBaTH YMEHUS IPUMEHSATH MOJIyYEHHBIE
3HAHUS U1 OOBACHEHMS YCIOBUH MpPOTEKaHMS
¢u3nyecKkux  ABIEHUHM W JUIL  TPUHATHA
NPAaKTUYECKUX  peleHuid s oOecrneyeHus
0€30macHOCTH TIPU OOpaIIeHUH C TEXHUYECKUMHU
YCTPOUCTBAMU;

- BJIaJICHUE OCHOBHBIMH METOJAMU HAyYHOIO
MO3HAHUS, UCTIONb3YEMBIMU B (PU3HUKE: TPOBOIUTH
NpsIMble U KOCBEHHbIE H3MEpEeHMs] (U3NYECKUX
BEIMYMH, BBIOMpas  ONTHUMAJbHBIH  CIIOCOO
U3MEpPEHUS M UCIOJIb3YyS M3BECTHBIE METOIbI
OLICHKM IIOTPEIIHOCTEN H3MEpEHUH, MPOBOJUTH
HCCJIEI0BAHNE 3aBUCUMOCTEN buznyecKux
BEJIMYMH C UCIOJIb30BAHUEM INPSMBIX U3MEPEHU,
OOBSCHATH TMOJYYEHHBIE PE3YJIbTAThl, MCIOIb3YS
¢du3nveckrue TeOpur, 3aKOHBI U TIOHATHS, U JeNaTh
BBIBO/JIBI.
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2. CrtpykTypa u coaep:kaHue 001eo0pa3oBaTeIbHOM M CHUIIMHBI

2.1 O0beM IMCHMIVIMHBI U BUBI y4e0HO# padoThl

Bun
y4eOHOH
padoThI

Oo0BbeM B yacax

O0bem o0pa3oBaTe/IbHOM
NPOrpaMMbl I CHUIITHHbBI

1. OcHoBHOE coiep:KaHME 188
BT. U..

TEOPETUUECKOE 00yUeHUE 146
JTabopaTopHbIC 3aHATUS 34
KOHCYJIbTALIN 2
IIpomexyTouHasi aTTeCTAUSA

1 cemecTp — nupepeHIpPOBaHHbIN 3a4eT

2 ceMecTp - IK3aMeH 6




2.2. TemaTuyecKkuii NJIAH U COAEPKAHNE TUCHUIINHBI «DU3NKa

HaumenoBanue pa3aesioB u TeM Coaeprxanue yueOHOro MaTepuaJa, jaboparopHblie U O0Bem yacoB dopmupyembie
NpaKkTHYeCKHe padoThbl, MHANBUAYAJIbHBIN IPOEKT (eciu obume u
npedycmompenbl) npogeccuoHaNbHbIE
KOMIIeTeHIIHH
1 2 3 4
Brenenue. Copep:xanue y4eOHOro MaTepuasa: 2 OK 03.
®u3nka U MeTOAbI HAYYHOT' 0 Dusnka — E - OK 05.
103HANMSL 5 YHJIaMEHTallbHasi Hayka o mnpupoje. EcrecTBeHHO OK 06.
Hay4YHBIA METOJ TO3HAHUS, €ro BO3MOXXHOCTH M TPAaHUIIBI
MPUMEHUMOCTH. JKCIIEPUMEHT U TEOpUs B MpOIEcce IO3HAHUS
npupoasl. MozaenupoBanue (GU3MUYECKUX SIBICHHH M IPOLIECCOB.
Ponp skcmepriMeHTa M TEOpUH B MpoIlecce MO3HAHHS IMPHPOIBL.
Ousnueckass  BenuunHa.  Duszmueckue  3aKOHBL. [ 'paHUIBI
MPUMEHUMOCTH  (PU3UYECKUX 3aKOHOB M Teopuil. [IpuHiun
coorBercTBus.  lloHsitTne o  Qusmueckold  KapThHE — MHpa.
[lorpemHocTy  W3MepeHUN  (PU3MUECKUX  BEIUYMH. 3HAueHUe
¢usuxku npu oceoenuu npogpeccuii CIIO u cneyuanvnocmen CI1O
Pasznea 1. Mexanuka 16
Tema 1.1 Copep:xanmne y1e0HOro MaTepuasa: 2 OK 01.
OCHOBBI KHHEMAaTHKHU MexaHnueckoe JBHKEHHE U €ro BHJbL. MarepuaibHas TOUKa. OK 02.
CkansipHble U BEKTOpHbIE (pu3nyeckre BeTMUUHbI. OTHOCUTEILHOCTD OK 04.
MEXaHUIECKOTI'0 JIBIDKEHUS. Cucrema  orTcdera. [TpuHIMT OK 05.
otHocutenbHocTH  [ammnes.  CrocoObl  OMMCaHMS  JIBUIKEHHUSL. OK 06.
Tpaexropus. Ilyte. Ilepememienne. PaBHOMEpHOE NPSIMOIMHEIHOE OK 07.
neukeHne. CKOpOCTh. YpaBHEHHE JBWKEHHS. MrHOBEHHas W TIK 2.2
CpedHsis CKOpOCTH. YckopeHue. lIpsMonuHeliHOe ABUKEHHE C
MOCTOSTHHBIM YCKOpPEHHEM. J[BMKEHHE C TOCTOSHHBIM YCKOPEHHEM
cBOOOHOrO  majaeHus. PaBHOMepHOe  JABMXKEHHE TOYKH  TIO
OKPY’KHOCTH, YIJIOBasi CKOpocTh. LleHTpocTpeMuTenbHOE yCKOpEHUE.
Kunemarunka aGCcoII0THO TBEPIOTO TENa
Tema 1.2 Coaep:xkanue yueOHOro marepuaJia:
OCHOBBI IHHAMHKH OcHOBHag  3amaya  JUHAMHUKU. Cuina. Macca. 3aK0HEBI 2
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mexanukn Hprotona. Cuibl B
npupoje. Cuia TSHKECTH U CUjla BCeMUPHOTO TATOTEHUS.

3akoH BceMUpHOTO TAroTeHus. IlepBas KocMmuueckass CKOPOCTb.
JIBrokeHUE IUIAHET M

manbeix Ten Conneunoii cucreMbl. Bec. HeBecomocth. CHitbl
ynpyroctu. Cuibl mpenus

JlabopaTropHble 3aHATHSA:
Jlabopamopnas paboma Nel. ViccnenoBanue ABWKCHUS TeNa TOJ
JNIEUCTBUEM ITOCTOSHHOM CUIIBL.

Tema 1.3 3akoHBI COXpaHeHHUs B
MeXaHHuKe

Coaep:xkanue yueOHOro MarepuaJia:

Wmnynec tena. Mmmynsc cuibl. 3aKOH COXPAaHEHHUs HMMILYJIbCA.
PeaktuBHOe nBuxeHue. Mexanuueckaa padboma u MOWHOCHD.
Kunemuueckaa snepeus. Ilomenyuanvnas 3nepeus. 3aKoH
COXpaHeHua Mexanuueckou nepeuu. Pabora cuibl TSHKECTH U
cwiIbl ynpyroctu. KoncepBaTuBHBIE CHIIBL

Ilpumenenue 3axonoe coxpamnenusn. Vicnonp3oBaHHE 3aKOHOB
MCXaHUKHU JIA OOBSICHEHHS JABYOKCHUA HeOeCHBIX Tel H JJIL
PasBUTHUA KOCMHUYCCKUX I/ICCJIG[[OB&HI/Iﬁ, T'paHUllbl TPUMCHUMOCTH
KJIAaCCHUeCKOH  MexaHukHW.  IIpakmuueckoe  npumenenue
Qusuueckux  3HaHuii 8  NOBCEOHEEHOU  JMHCUZHU  O/1A
UCNONB306AHUA  NPOCHMBIX  MEXAHU3MO8,  UHCHPYMEHMO8,
mMpPAHCnOPMHBIX CPEOCmE

JlabopaTopHbIe 3aHATHSA:
Jlabopamopuass paboma Ne2 W3ydeHune 3akoHA COXPAHEHUS
HMITYJIbCA.

Pewenue 3a0au c npogheccuonanvHoil HanpasieHHOCMbIO no pazoeny «Mexanuka»

Paznen 2. MoaekyJisipHasi pu3MKa M TEPMOAMHAMHUKA

38

Tema 2.1 OcnoBsl MKT

Conep:kanmne y4e0OHOT0 MaTepuaJa:

OCHOBHBIE  TOJIO)KEHUS ~ MOJIEKYJISIPHO-KMHETHUECKOM  TEOPHH.
Pa3mepsl m Macca MOJIEKYJT M aTOMOB. BpOYHOBCKOE JIBH>KEHHE.
Cunel 1 OHEPTUA MCKMOJICKYJISIPHOT'O B331/IMOI[GI710TBH$I.

Ctpoenune ra3000pa3HbIX, KHIKUX W TBEPABIX Tel. MmeanbHbIN

OK 01.
OK 02.
OK 03.
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ra3. JlaBmenue ra3za. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU Ta30B.

Temmeparypa u ee usmepenue. AOCOTIOTHBIN HYJIb TEMIIEPATYPHI.
TepmoauHaMuyeckas IIKajga TeMmIeparypsl. TemmepaTypa 3BE3.
CKOpOCTH JBMKEHUS MOJIEKYJI U UX U3MEpPEHHUE.

Ypaenenue cocmoanusa uodeanvnozo 2aza. M3zonpoueccol U ux
rpaguKH.
T'azoevie 3akonvl. Monapnasa 2azoean noOCmoaHHasA

Pewenue 3a0au c npogheccuonanbHoii HanpasieHHOCMbIo

JlabopaTopHbIe 3aHATHS:
Jlabopamopuas paboma Ne3. V3yueHue oIHOTO U3 U30MPOIIECCOB

Tema 2.2 OcHOBBI
TEePMOTUHAMHKH

Conep:xkaHue y4eGHOro MaTepuaa:

Buyrpennsisa SHEPIus CUCTEMBI. Buyrpennsis SHEPIust
uaeanbHOro rasza. Paboma u mennoma Kak ¢popmul nepeoauu
anepzuu. Tennoemkocms. Yoenonas menioemkocma.

KonandecTBO TENIOTEHI. Ypaeuenue mennoeozo oOananca. HepBoe
Ha4daJI0 TCpMOAWMHAMUKH. A,Z[Ha6aTHBIﬁ Irmponecc.

Bropoe  wawamo  Tepmoaunamuku.  Ilpunuyun  Oeiicmeus
mennoeoit mawiunvl. Tennoevie dosuzamenu. KIIJ[ mennoeozo
osuzamens. Xonoounvuvle mawiunvl. OXpaHa mpupoOIbI

OK 04.
OK 05.
OK 06.
OK 07.
I1K 2.2.

Pewenue 3a0au c npogheccuonanvHoil HARPAIEHHOCMbIO

Tema 2.3 Arperatnsbie
COCTOSIHHSI BellecTBa U
(hazoBbie nepexoanl

Conep:xkaHue y4eGHOro MaTepuaa:

Ucnapenune m konaeHcauus. HacpllieHHBI map U €ro CBOMCTBA.
Abcontomnan u omuocumenvHaa 61a)xcHocms 03oyxa. llpubopsr
JUISL OTIpEJENIeHHUs] BJIAXXHOCTU Bo3ayxa. Touka pockl. Kumnenwe.
3aBUCHMOCTD TEMITEpPATyphl KUTICHUsI OT AaBieHus. Kputudyeckoe
cocTosiHue BellectBa. Ilepecpemulit nap u e2o ucnonb3oéanue 6
mexHuKe

XapaKTepuCcTUKa KUJIKOTO COCTOSIHUS BEILIECTBA.

[ToBepXHOCTHBIN CION KUIKOCTU. DHEPTUS IOBEPXHOCTHOTO CIIOSI.
bmwxunit nopsanok. Ioeepxnocmuoe namssxcenue. Cmauusanue.
Henenusa na cpanuye cuoKkocmu ¢ meepobIM  MENOM.
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KaHI/IHHﬂpHBIC SABJICHUA.

XapakrepucTuka TBEP/IOTO COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. Ynpyrue cBOMCTBa TBEPABIX
ten. 3akoH ['yka. MexaHuyeckue CBOMCTBa TBEPIbIX TeEl.
[Tnactuyeckas (ocrarounas) nedopmarus.

TemnoBoe pacmpenue TBepAbIxX Tell U xuakocred. Koaddumment
nmuHeiHoro pacmupenus. KoappuiueHT 00bEMHOTO paciIupeHusl.
VYuer pacmmpenus B TexHuke. llnaBnenue. YaenpHas Ttemiora
mnaBneHus.  Kpucramnmzaums. Ilpaktudyeckoe npuMeHEHUE B
MOBCETHEBHON  M3HM  (U3MYECKHX 3HAHUH O CBOMCTBax
ra3os,

KUJKOCTEH U TBEPJbIX Tell

Pewenue 3a0au c npogpeccuonanvhoii HanpasIEeHHOCMbIO

JIaGopaTopHble 3aHATHSL:

Jlaboparopnass pabora Ned OrmpeneneHnue BIAKHOCTH
BO3/yXa.

JlaboparopHast pabora Ne5 Omnpenenenue KodphuimeHTa
MOBEPXHOCTHOTO HATSXKEHUS )KUJIKOCTH

JlaGoparopnast pabora Ne6 HabGnromeHue mnporecca KpuCTauIA3aliuu

KonrTponbnass  padora Nel «MounekynsipHas  ¢usuka U
TEPMOMHAMHKA

Paznen 3. DiekTpoaunamMuka

Tema 3.1 DaexTpuueckoe nose

Conep:kanmne y4e0OHOT0 MaTepuaJa:

dnekmpuueckue  3apaodbl.  DIEMEHTApHBIM  DIEKTPUYECKUN
3apsa. 3aKOH COXPAHEeHUA 3apAaod.

3axkon Kynona. Dnexktpudeckas TOCTOSHHAs. JIEKTPUUYECKOE
ToJe. HanpsbkeHHOCTh  anekTpuyeckoro  mons.  [lpuHnmm
CYNEPIO3ULINU TTOJIEH.

[TpoBOIHMKY B 3JIEKTPUYECKOM TTOJIE.  JIUAIEKTpUKHU B
anekTpudeckoM mose. [lonspuzanust nudnekTpukoB. Pabota cui
3JEKTPOCTATUYECKOTO MOJIS.

[Torenuman. Pa3nocts IIOTEHIAAJIOB. CBs13b MEXIY

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 06.
OK 07.
I1K 2.2.
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HaMpsPKCHHOCTBIO KW PAa3HOCTBIO TOTCHHHUAJIIOB S3JICKTPUYCCKOIO
I10JIA.

Onexmpoemrxocms. Eounuyvl snexkmpoemxocmu. Konoencamopei.
anekmpuiecko2o noss. Ilpumenenue konoencamopos

Pewenue 3a0au c npogheccuonanvrou HanpagieHHOCMbIO

JIabopaTopHbIe 3aHATHSL:

JlabopaTtopHnas padota Ne7 CoennHeHHE KOHJIEHCATOPOB B OaTapero.
JIaboparopHast pabota Ne8. OnpeenieHre IeKTPUIECKO eMKOCTH
KOHJICHCATOPOB

Tema 3.2 3aK0OHBI HOCTOAHHOI'O
TOKA

Conepxxanue y4eOHOro MaTepuaJia:

YCJIOBI/HI, HeO6XOIII/IMI)Ie AJI1 BO3HUKHOBCHHUA W NOAACPKAHUA
QJICKTPHUUYCCKOI'O TOKaA. Cuia Toka M INIOTHOCTH TOKa. 3akoH Oma
AJid ydaCTKa LCIIN. 3aBUCHMOCTD QJICKTPHUYCCKOI'0 COIMMPOTHUBIICHUSA
oT Martcpuraia, JJINHBI n IIomaiaun IIOIICPCYHOIO
CCUCHMS ITPOBOJHHKA.

3aBUCUMOCTb  DJIEKTPUYECKOTO  CONPOTHBIIEHUS  IIPOBOJHUKOB
OT Temreparypsl. TemnepaTypHblii KOOQQHUIHUEHT CONPOTUBIICHHUS.
CBepXITpOBOIUMOCTb.

PaboTa 1 MOIIHOCTB ITOCTOSIHHOI'O TOKA. TeIuioBoe NeUCTBUE TOKA.
3akoH Jlxoyns—JleHna. DneKkTpoABMXKyIAs CHUJla HCTOYHHMKA
ToKa. 3axkoH OMa 1S MOJTHOH LIEMH.

Pemenue 3a7a4 ¢ npogeccoHanbHON HapaBI€HHOCTBIO.

JIaGopaTopHbI€ 3aHATHSL:
JlaGopatopHass  pabdora Ne 9  OmpeneneHue  yAeIbHOTO
COIIPOTHUBIIEHUS POBOIHUKA.

JuddepeHupoBaHHbINH 3a4eT

Onexrpudeckue uenu. IlapamuiensHoe U TOCIIENOBATENBHOE
COeJMHEHUE TMpPOBOIHUKOB. 3akoHbl Kupxrodpa s yzna.
CoenrHeHHE MCTOYHHMKOB AJIEKTPUYECKOW HHEPrHH B Oarapero

Jlabopatopnass pabora Ne 10 OmpeneneHue TepMHUUECKOTO
K03(ppHILIMEHTa COTPOTUBIICHUS MEIH.
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JlaGopatopnast pabora Nell M3mepenne DJIC u BHYTpEeHHEro
COIPOTUBIICHUS UCTOYHHKA TOKA.

JlaGopaTtopnas pabota Nel2 M3ydyeHue 3aKk0HOB MOCIICIOBATEIHLHOTO
Y TIapajuieIbHOrO COEIMHEHUI POBOIHUKOB.

KonTpoasnast paGora Ne2 «DnekTpuueckoe Ioyie. 3aKOHbI
MIOCTOSTHHOTO TOKa

Tema 3.3 DjieKTpUUYECKHIi TOK B
Pa3IMYHBIX cpeaax

Coaep:xkanue yueOHOro MarepuaJia:

ONeKTpUYecKuil TOK B MeTaUlax, B JJIEKTPOJIMTAxX, TIa3ax, B
BaKyyMme. dnekmpoaus. 3aKon
anekmponuza Dapaodes.

Inekmpoxumuueckuii IK6UGATIEHM. Buowt 2a308bIX
paspaoos. TepModJIEKTpOHHAS
smuccus. [ linazma.

Onekmpuueckuii mox 6 nojaynposooHukax. CoOCTBEeHHass U
MpPUMECHAsT TTPOBOIUMOCTH.
P-n nepexon.

Ilpumenenue nonynposoonuxos. Ilonynposoonuxoesie npudoput

Tema 3.4
MarnuTHoe moJjie

Coaep:xkanue yueOHOro MarepuaJia:

BekTtop  MHOyknuum ~— MarHutHOro — nomsd.  HanpsbkeHHOCTB
MarHuTHoro mnois. JlelcrBue

MarHUTHOTO TIOJISI HA NPSIMOJMHEWHBIA MPOBOJHUK C TOKOM.
BiamMoeiicTBue TOKOB.

Cuna Amnepa. Ilpumenenue cunvt Amnepa. MaruuTHbli TOTOK.
PaboTta mo mepemenieHHIO NPOBOJHHKA C TOKOM B MAarHUTHOM
nosie. JIeMCcTBUE MarHUTHOTO T1OJIS Ha IBVOKYILMICS 3apsii.

Cuna  Jlopenua. Ilpumenenue cunbl Jlopenua. Onpenenenue
YAECIBHOTO 3apsja.
MarnuTtHbIE CBOMCTBA BeIECTBA. MarHuTHasi IPOHUIIAEMOCTb.

Pewenue 3a0au c npogheccuonanbHoii HanpasIeHHOCMbio

Tema 3.5
JJ1eKTPOMATHUTHASA
HHIYKIAS

Conep:xkaHue y4eGHOro MaTepuaJa:

Henenue nekmpomaznummnon  undykyuu. llpaBwio Jlenuna.
3aK0oH 2JIEKTPOMAarHUTHOW MHTYKITHH.
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Buxpeesoe rnekmpuueckoe none. 3J]1C MHIYKIMU B ABUKYIIUXCA
MTPOBOTHUKAX.

Aenenue CAMOUHOYKYUU. Huoykmuenocme. Dnepeusn 2
MAZHUMHO20 NOA MOKA.
BsaumocBsizb ANEKTPUUECKUX u MarHUTHBIX MoJei.
DNEeKTPOMarHuTHOE MoJje
Pewenue 3a0au c npogheccuonanvbHoil HARPABIEHHOCMbIO 2
JlaGopaTopHble 3aHATHUS: 2
Jlabopamopnasn paboma Nel3 H3yuenue A6NeHUA
INEKMPOMACHUMHOU UHOYKYUU
KonTtpoabnas pa6ora Ne3 «MarnuTtHoe nose. DJI€eKTpOMarHuTHast 2
WHIYKITUSD)
Pasnen 4. Kojie0aHus U BOJIHBI 22 OK 01.
Tema 4.1 Mexannueckue Coaep:xkanune yueOHOro MarepuaJia: OK 02.
K0J1€0aHUS U BOJHBI KoneobarensHoe NIBIDKCHHUE. l'apmonunueckue KoJIeOaHusl. 2 OK 03.
CBobOonHbie MexaHuyeckue konebanus. IlpeBpaimienue sHepruu OK 04.
npu KosebarenpbHOM JBHKeHUU. CBOOOTHBIE OK 05.
3aTyXxarolue MeXaHHuecKue KonebaHusl. OK 06.
Marematnueckuii MassTHUK. [Ipy’>KMHHBIN MasgTHUK. BbIHYK1€HHBIE 2 OK 07.
kosebanus. Pesonanc. K22
[lonepeunble M MPOJOJIbHBIE BOJHBL. ~ XapaKTEPUCTHUKU BOJIHBI. 2
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €ro IPUMEHEHHE
Tema 4.2 DjieKTPOMArHUTHbIE Copep:xanmne y4e0HOro MaTepuasa:
KO0JIe0aHHMS U BOJIHBI CBoOomHbIE  dJIEKTpOMarHuTHbIe  KosneOanus.  [IpeBpamieHue 2
sHEeprun B KoiebatenbHOM KoHType. Popmyna Tomcona.
3aryxamolue  3JIEKTpOMarHuTHele  KoneOaHus.  ['eHeparop
HE3aTyXaroluX AJIEKTPOMAarHUTHBIX KoJIe0aHUH.
BbIHY)XIEHHBIE — 3JIEKTPUYECKUE
KoJIe0aHuUS.
IlepemenHbii TOk. ['eHeparop mnepeMeHHOro Ttoka. EmKoCTHOE 2

N HWHAYKTUBHOC COIIPOTUBJIICHHA TICPEMCHHOI'O0 TOKaA. AxTHBHOE

25



CONPOTHUBIICHUE. 3aKkoH OmMa Ui SJEKTPUYECKOM  IIenu
nepeMeHHOTo Toka. PaboTa 1 MOIITHOCTh MIEPEMEHHOTO TOKA.

Pezonanc B amektpuueckoi 1enu. Tpancopmartopel. Toku
BBICOKO YaCTOTHI.

DJEKTPOMarHuTHOE  TOJIe  KaKk  OCOObIi  BHJ  MaTEpHH.
DNeKTpOMarHuTHbele BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Bubparop Tepma.  OTKphITBIH ~ KOneOATENBHBIA  KOHTYD.
N3o0peTenune paauo A.C. TlonoBbiM. [IlonsitTue o
panuocBszu. [lpunHnun

paauocBszu. [IpumeHeHue 3JeKTPOMarHuTHIX BOJIH

Pemrenue 3amay ¢ mpodeccuoHambHON HAIIPABIEHHOCTHIO

JIabopaTopHbIe 3aHSATHSL:
JlabopaTtophas padota Nel4 M3zyuenue paboTsl Tpanchopmaropa

Kounrpoabsnas pa6ora Ne 4 «Konebanus 1 BOJHBI

Pa3zgen 5. Ontuka

Tema 5.1 [Ipupoaa cBera

Conep:xkanue y4eGHOro MaTepuaa:

Toueunblii ncrtounuk csera. CKOpPOCTb pacHpOCTPAHEHHUs CBETA.
3aKOHBI OTPa)KEHUA W NpenoMieHUs cBeTa. COJHEYHbIE U JyHHBIE
3armenus. [lpuanun Iroiirenca. IlomHoe orpaxenue. JIMH3BL
ITocTpoenne n300paXkeHus B JIMH3aX.

dopMyra TOHKOU JIMH3bL. Y BENMYECHHE JIUH3BL. [ 71a3 Kak onTryeckas
cHUcTEMA.

Ontuueckue npuoopsl. Teneckonsl. Cuna ceema. Oceewénnocme.
3akonvl 0céeuieHHOCMU

Pewenue 3a0au c npogpeccuonanbnoli HanPaeiIeHHOCMbI0

JlaGopaTopHble 3aHATHS:
Jlabopamopuass ~ paboma  NelS — Omnpenenenue  mokaszaTelns
MIPEIOMIICHUS CTEKIIa

Tema 5.2 BosiHOBBIE CBOMCTBA
cBera

Conep:kanue yued0HOT0 MaTepuaJa:

Wurepdepenims  ceera. KorepeHTHOCTh  CBETOBBIX  JIydeH.
Wurepdepenims B TOHKMX 1ieHkax. Kombua  HeroToHa.
Hcnonb3oBanue nHTepEepeHIN B Hayke U TexHuke. JJudpaxims

OK 01.
OK 02.
OK 04.
OK 05.
OK 06.
I13 2.2.
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cera. Jluppakuus Ha mean B HApalICNbHBIX  JIydYax.
Judpakuuonnas pewerka. [lonstue o ronorpaguu. Ionspuzanus
nornepeyHsIx BoyH. [lonspusanus cera.

JIBoriHoe nyuenpenomuenue. Iomspouapl.

Hucnepcust cBera. Bunsl nznyuenuii. Bunel criekrpoB. CnexTpsl 2
ucnyckanus. Crektpel nornouieHus. CHeKTpalbHbIA aHaIU3.
CrekTpanbHble KIAcChl 3Be3]. YIbTPaQHOICTOBOC H3ITYUCHHE.
WNudpakpacnoe mznyuenue. Pentrenosckue myun. Mx mpupona u
CBOMCTBA.
[IIkasya 37€KTPOMAarHUTHBIX U3Ty4E€HUI
JlabopaTopHble 3aHATHS: 2
Jlabopamopnass paboma Nel6 OrnpepneneHue IMHBI CBETOBOM
BOJIHBI C TMOMOUIbIO AuppakiuoHHOW pemietku. Habmonenue
CIUIOIIHOIO ¥ JIMHEIYaToro CrieKTpoB
JlabopaTopHble 3aHATHS: 2
Jlabopamopnas paboma Nel7 HaOmonenue wHTEpPEPEHIMH B
TOHKHX IJICHKaX
Konrpoabnas padora Ne 5 «Ontuka» 2

Tema 5.3 CnennajibHasi Teopust JIBuxenne  co  ckopocThto  cBera.  Iloctynarel  Teopum 2

OTHOCUTEJILHOCTH OTHOCUTCIIBHOCTH U CIICACTBHUS U3
HuX. VIHBapuaHTHOCTb MOXYJS CKOpPOCTH CBETa B BaKyyMe.
Oueprust mokos. CBsA3b MacChl U 3HEPrUM CBOOOJHOM YaCTHIIBI.
DIeMEHTHI PEISTUBUCTCKON TUHAMUKU
Pa3nen 6. KBanToBas puznka 10
Tema 6.1 KBanToBasi onTuka Coaep:xkanue yueOHOro MarepuaJia: OK 01.

KBanrtoBas runore3a  [lnmanka. Temosoe U3JIyYEHHUE. 2 8§ 8;
Kopnyckynsipo-BonmHOBOM — nyanm3Mm.  @otonbl. ['umoreza ne OK 04.
bpoiins o BonHOBBIX  cBoiicTBax yacTul. CoOOTHOLIEHUE OK 05.
HeonpeneneHHocTen IeisenOepra. Jlapnenne cBera. XUMHYECKOE OK 06.
neiicreue ceera. OneiTel [1.H. JIebenesa n H.M. Basumosa. OK 07.
®oroadpdexr. VYpaBHenune OifHmreiiHa Uit Qorodddexra. 2 K 2.2.

Bremnwnii porornexrpuaeckuit b dext. Buyrpennnii porodddexr.
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Tune! porornementos. [lpumenenune Gpotorddexra

Tema 6.2 ®usuka aTroma u
aTOMHOTO siApa

Coaep:xkanue yueOHOro MarepuaJia:

Pa3BuTHe B3rIS70BHA CTpPOEHHE BelleCTBa. SlaepHas MoJenb 2
aroma. OmbiThl O. Pesepdopna. Monens atoma Bomoponaa mo H.
Bbopy. KBanToBbie noctynatel bopa. Jlazeput.
PannoakTuBHOCTG. 3aKkoH pPaz0aKTUBHOTO pacnana.
PagnoaktuBuble mpeBpamienus. CrocoObl  HaOMIOAEHUS U
pErucTpaluy 3apsHKEHHBIX YaCTHII.
Hoepnaa Inepzemuxa. DHEPTETUUECKUN  BBIXOJ  SJAEPHBIX 2
peakuuii. VIcKyccTBEHHasi paJMOaKTUBHOCTh. JleEeHHE TSHKENbIX
anep. llennas simepHas peakuus. Ympapisiemas LEMHAs PeaKIusi.
SAnepusiii peaktop. TepmosaepHbIii cuHTe3. DHeprus 3Be3]l.
[TomyueHue paaMOAKTUBHBIX M30TOMOB HHUX  IMPUMEHEHHE.
buonoruueckoe neicTBUE pagoaKTUBHBIX
W3IIy4eHHUI. DJIEMEHTApHbIC YaCTUIIBI
KounTtpouabHnas padora Ne 6 «KBantoBas pusuka» 2
Paznen 7. Ctpoenue Beesiennoii 4 OK 01.
OK 02.
Tema /7.1 Conep:xanune yueOHOro marepuasa: OK 03,
Crpoenne CoTHEYHOH CHCTEMBI OK 04.
ConHeyHast cucTema: IUIAHETHl M MaJlble Tella, CUCTeMa 3eMIIst— 2
o okee
Tema 7.2 Coaep:xkanune yueOHOro marepuaJia: OK 07:
IBosonus BeesienHoii " "
Crtpoenune u sBomonus Conmuna u 38€3a. Knaccubukanus 3BE3. 2
3BE3/1bI M UICTOYHUKHU X JYHEPTUH.
lNanaktuka. CoBpeMeHHbIE IPEACTABICHUS O CTPOCHHUH U 3BOJIIOIIMHU
Bcenennon
Koncynbranus 2
IK3aMeH 6
BCEI'O: 188
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3. YcaoBusi  peanu3anud  nporpaMmbl  001eo0pa3oBaTeIbHOIM
AUCHUTLTHHBI

3.1. TpeOoBanusi K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecneuennwPeanu3zanusi nporpamMmMbl JUCHMIUIMHBI Tpe0yeT HAIUYHUS
yueOHOro kabnHera (pM3UKH.

O6opynoBanue y4eOHOr0 KaOnHeTa:

1 [Hudporas mabopaTopust mo PU3NKe AT YIUTEIIS,

2 [Mudposas maboparopus o HU3MKE sl yICHUKA;

3. Bechl TexHHUECKHE C pa3HOBECAMU;

4 Komrekt a1 1a60paTOpHOTO MPaKTUKyMa IO OINTHKE,

5 Komrekt ai1st 1abopaTopHOTO MPaKTUKyMa MO0 MEXaHHKE;

6. Kommuiektr st 71a00paTOpHOTO MpakTUKyMa IO MOJEKYJISIPHOU
bu3HKe U TEPMOIUHAMUKH,

7. KommuiekT mis mabopaTOpHOTO TPAKTHKYMa IO DJIEKTPUYECTBY (C
TEHEPATOPOM);

8. Kowmrnekt st m3yueHuss BO30OHOBIISIEMBIX HCTOYHUKOB HHEPTUU
(ConmHEYHOM, BETPOBOM SHEpIuu, ouo-, MEXaHHUYECKOMH u
TEPMODJIEKTPUIECKONIHEPTETUKN );

9.  Awmmepmerp n1abopaTOpHBIN;

10. BoasT™meTp 1a60paTOpHBIN;

11. Konopumerp ¢ HAOOPOM KaIOPUMETPUUECKUX TeJT;

12.  TepmomeTp J1abopaTOPHBIIA;

13. Kowmmiekt 11 W3ydeHUs OCHOB MEXaHWKH, ITHEBMAaTHKH u
BO300HOBJISIEMBIX UICTOUHUKOB DHEPTHH;

14.  Bapomerp-aHepous;

15. bnok nuTaHus peryaupyeMslii;

16. Be0-kamepa Ha MOJBUKHOM IIITATUBE;

17. Buneokamepa aiist pabOThI C ONTUYECKUMH TPUOOpaMH;

18. T'enepartop 3ByKOBOW;



19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.

I'urpomerp (cuxpomerp);
I'py3 HabOpHBIN;

JlnHaMOMeTp IEMOHCTPALIMOHHBIM;

Kommext IMOCYAbI ,HCMOHCTpaHHOHHOﬁ C IIPUHAOJIC)KHOCTAMU,

MaHoMeTp KUJIKOCTHOM IEMOHCTPAILMOHHBIN;

Metp neMOHCTpallMOHHBIN;

MuKpOCKON 1EMOHCTPALMOHHBIN;

Hacoc Bakyymubiii KomoBckoro;

CTOnuK NoabEMHBIIH;

[IITaTuB AEMOHCTPAMOHHBINA (PU3HUUECKUIA;
DNEKTPOIUINTKA;

Habop nemMoHCTpaIlmoHHBINA IO MEXaHUYECKUM SIBIICHUSIM;

Ha6op JIEMOHCTPALIMOHHBIN o  JUHAMHUKE

BpaliaTCIbHOI'O ABUIKCHUA,

32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45.

Habop nemMoHCcTpaIlmoHHBINA IO MEXaHUYECKUM KOJICOaHUSIM;
HaGop neMoHcTpalinoHHbBINA BOJTHOBBIX SIBJICHUI;
Benepko Apxumena;

Mastauk MakcBena;

HaGop ten paBHOTO 00BEMA;

Hab6op Ten paBHOiT Macchl;

[Tpubop 151 IeMoHCTpaIi aTMOC(HEPHOTO JTaBIICHUS;
[Ipu3ma, HAaKJIOHSAIOIIASICS C OTBECOM;

PoIuar neMOHCTpAIIMOHHBIN;

Cocynpl coobmmaronmecs;

CrakaH OTJIMBHOU IEMOHCTPAIlMOHHBI;

Tpy6xa HerotoHa;

[Tap Iackans;

HabGop JIEMOHCTPALIMOHHBIN 0  MOJIEKYJIIPHOU

H TCIIJIOBBIM SABJICHHUSAM,

46.

Habop neMOHCTpallMOHHBIN 110 Ta30BbIM 3aKOHAM,;

busnke



47.
48.
49,
50.
51.
52,
53.
54,
55.

HaGop xanumisapos;

TpyOka 11 1eMOHCTpallui KOHBEKITUHU B )KHIKOCTH;
[{rIrHAPBI CBUHIIOBBIE CO CTPYIOM;

[ITap ¢ xompLOM;

BbICOKOBOJIBTHBIN UCTOYHMUK;

['enepatop Ban-ne-I'paada;

Jo3umerp;

KaMepTOHBI Ha PE30HAHCHBIX SIIUKAX;

Kommiaexr HpH60pOB )51 HpHH&I{HG)KHOCTGﬁ Al ICMOHCTpaluu

CBOMCTB QJICKTPOMArHUTHBIX BOJIH,

56. KommutekT mpuOOpoB s M3yYEHHUs MPHUHIUIIOB PaAHONpHEMa U
panuornepenaqn;

57. KommieKT npoBoJIOB;

58.  Marunut nyrooOpa3Hslif;

59. MarsuT noyocoBOM 1EMOHCTPALMOHHBIH;

60. Mamwuna >nexTpodopHasi;

61. MasTHHK 3JeKTPOCTaTHIECKUN;

62. Habop mo u3y4eHnr0 MarHUTHOTO TIOJIST 3eMITH;

63. HaGop neMoHCTpalMOHHBIN 1T0 MAarHUTHOMY TTOJTO KOJIBIIEBBIX TOKOB,;

64. HaGop neMOHCTpaIMOHHBIN O MOTYITPOBOAHUKAM;

65. HaGop aemMOHCTpaIMOHHBIH MO TOCTOSTHHOMY TOKY;

66. Halop J€MOHCTPAIMOHHBIN MO  DIIEKTPHUYECKOMY TOKY B
BaKyyMe;

67. Habop neMOHCTpallMOHHBIN MO AJIEKTPOJUHAMUKE;

68. HaGop mist nIeMoHCTpalu MarHUTHBIX TOJICH;

69. HaGop mist nIeMOHCTpaliK AIEKTPUIESCKUX TTOJICH;

70. Tpanchopmarop yueOHBIH;

71. Tlamouka CTEKIISIHHAS;

72. Tlamouka >00HHTOBAS;

73. IIpu6op Jlenma;



74. Crpenku MarHUTHBIC HA IITATUBAX;

75.  CynTaH 3JeKTpOCTaTUYECKUA;

76.  lllTaTuBBI H30MHPYIOIINE;

77. DIEeKTpOMarHuT pa30OpHbIii;

78. Habop neMoHCTpallMOHHBIN IO FTEOMETPUUYECKOMN OINTUKE;

79. Habop AeMOHCTpalMOHHBIN 110 BOJTHOBOM OMNTHKE;

80. CnekTpockon IByXTPYOHBIN;

81. Habop cnekTpalbHbIX TPYOOK C MICTOYHUKOM MUTAHMUS;

82. VYcranoBka s uszyuenus pororddexra;

83. Habop nemMoHCTpanMoHHBIN 1O mocTossHHOM [Inanka;

84. Kowmmiekt HariasgHbIX MOCOOMM Il MOCTOSIHHOTO
WCTIOJIb30BAHMUS;

85. Kowmmuiekt nopTpeToB s oopmMIieHUs KaOWHETa;

86. KomrmiekT 1eMOHCTPallMOHHBIX YUESOHBIX TAOJIHII.

[Ipy Hanuuuu HEOOXOIUMOIro OOOpYAOBAHMS 3aHATHS 1O (U3UKE B
HEKOTOPBIX CJIydasgX MOTYT HPOBOJUTHCA B HMMEIOIIMXCS B 00pa3oBaTeIbHOU
OpraHMU3aIi MaCTEPCKUX WITH Ta00PaTOpUsX.

3.2. HudopmanuoHHoe odecnieyeHue 00ydeHust

3.2.1. OcHOBHBIE MeYaTHBIE U DJIEKTPOHHbIE H3TaAHUS
1. Aizennion, A. E. ®dusuka: y4yeOHUK U MPAKTUKYM JIS CPEIHETO

npodeccuonanbHoro oopaszopanust / A. E. AiizeHinon. — Mockga : M3gaTenscTBo
Opaiit, 2023. — 335 c¢. — (IIpodeccuonanpuoe obpazosanue). — ISBN 978-5-
534- 00795-4. — Tekcrt : snexTpoHHbIN // O6pa3oBarenbHas miatdopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/513094 — PexxuM pocTyma: Ijsl aBTOPHS3.
II0JIb30BAaTEIIEH.

2. Kanamnukos, H. I1. ®usuka B 2 4. Yacts 1 : yueOHUK U NPaKTUKYM IS

cpennero npodeccuonanbHoro obpazosanus / H. I1. Kamamuukos, C. E. MypaBbes.

— 2-¢ u3A., uctp. u aon. — Mocksa : UznarensctBo HOpaiit, 2022. — 254 ¢. —
(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09159-5. — Tekcr
anekTpoHHbii //  OOpasoBarenpHas matdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/491306 — Pexxum goctyma: st aBTOPH3. MMOJIb30BaTEIEH



3. Kanamnaukos, H. T1. ®usuka B 2 4. Yacts 2 : y4eOHUK ¥ TPAKTUKYM JJIS
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanammuukos, C. E. MypaBbes.
— 2-e u3n., ucnp. u gomn. — Mocksa : UzparensctBo FOpaiit, 2022. — 244 c. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-09161-8. — Tekcr
anekTpoHHbn //  OOpasoBarenpHas 1iatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/491956 — Pexxum focTyma: 1uist aBTOPH3. MOJIb30BATEIICH.

4, Msxkumes, I'ennagnii  SIkoBneBuu.®usuka: 10-ii  knacc: 0a3oBBI H
yrayOonéHHbIil ypoBHU: yueOHUK: m3nanue B pdf-dopmare/I’. 5. Mskumes, b. b.
byxosuer, H. H. Corckuif;on pea. H. A. IlapdentseBoii. — 11-e u3m., crep. —
Mockga: [Ipocsemenne,2024.— 432 c.

3.2.2. JIONOJTHUATEIbHbI€ HCTOUYHHKH

1. ['opnau, B. B. ®usuka : ydyeOHOe mocoOue [Jsi CpeaHEro
npodeccuoHanbHoro odbpasosanus / B. B. 'opnau. — 2-e¢ uza., ucnp. u gom. —
MockBa : WzpmarenbctBOo IOpaiit, 2022. — 215 c¢. — (IIpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-534- 09366-7. — Tekct : 31EKTPOHHBIN //
O6pazoBatenbHas matdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/492624 — Pexxum noctyma: isl aBTOPH3. MOJIb30BaTEIICH.

2. Kanamnukos, H. 1. ®usuka. I'papuyeckne MeTObl pelieHus 3a1ay :
ydgeOHOe Tmocobue mjisg cpeaHero mnpodeccuoHanbHoro ooOpaszoanus / H. II1
KamamaukoB, B. WM. KomkwH. — 2-¢ w3m.,, ucnp. W jgom. — MockBa
N3parensctBo KOpaiit, 2022. — 250 c.

— (ITpodeccuonansuoe ob6pazoBanme). — ISBN 978-5-534-00186-0. —
Tekct : snexktpoHHbldt // OOGpaszoBatenbHas miaatdopma HOpaitt [caiit]. — URL:

https://urait.ru/bcode/491307 — Pexxum nocTyma: ajs aBTOpU3. MOJb30BATEICH.



3. KoHTPoJIb 1 O1leHKA pe3yJIbTATOB OCBOEHUSI THCIIUIIIHHBI
KOHTpOJIb M OLIEeHKA PACKPBIBAIOTCS YepPe3 YCBOCHHBIC 3HAHUS U
npruoOpeTeHHBIC 00YYAOIIMMUCS YMEHHSI, HalpaBJIeHHbIC Ha (opMUpOBaHUE

00IIMX 1 POPECCHOHATBLHBIX KOMIIETeHITUI. KoMIIeTeHITnM TOJKHBI OBITh
COOTHECEHBI C MPEAMETHBIMH pe3ysibTaTaMu. J{Is1 KOHTPOJISA ¥ OLICHKH
Pe3yabTaTOBOOYUYCHHMS MTPEIIOIaBaTeIb BBIOUpAET (DOPMBI U METOJIBI C YIETOM
npodeCCHOHATM3AIMHI 00yUEHHUS 110 TPOTrPaMMeE TUCITUTLIAHEI.

Koa u HaumeHoBaHue
(popMupyeMbIX KOMIIETEHUIM I

Paznea/Tema

Tun oneHoOYHBIX
MeponpUATHH

OK 01. Bei6upats criocoObl
pelIeHus 3a1aq
npodecCHOHATBHOM
JESITeIbHOCTH IPUMEHUTEIILHOK
Pa3IMYIHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1.,1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasgen 4. Temer 4.1., 4.2.
Pasznen 5. Temnr 5.1.,5.2., 5.3.
Pa3nen 6. Temsu1 6.1., 6.2.
Pasnen 7. Temer 7.1., 7.2.

OK 02. Ucrionb30Bath
COBpPEMEHHBIC CPE/ICTBA IIOMCKA,
aHaJIM3a U UHTEPIIPETAIUN
nHpopManuu u
MH(OPMAaLIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 337124
npoeccroHaIbHOM
JeSITeTbHOCTH

Pazmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Paspgen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasgen 4. Temer 4.1., 4.2.
Pasnmen 5. Temsr 5.1.,5.2., 5.3.
Paspmen 6. Temsr 6.1., 6.2.

OK 03. [TmanupoBaTh 1
peann3oBBIBaTh COOCTBEHHOE
npogeccuOHATIBLHOE U
JMYHOCTHOE Pa3BUTHE,
NpeNPUHAMATEITHCKYEO
JeATEILHOCTD B
npodeccruonanbHoil chepe,
UCII0JIb30BATh 3HAHUS 110
(MHAHCOBOW IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYAIIUsIX

Pasgen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,,
3.4., 35.

Pazmen 7. Temur 7.1., 7.2.

OK 04. 3¢pdextuBHO
B3aMMO/IEHCTBOBATh U pabOTaTh
B KOJUIEKTHBE U KOMaH/Ie

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 35.

Pasnen 4. Teme1 4.1., 4.2.
Pa3zmen 5. Temnr 5.1.,5.2., 5.3.
Paszgen 6. Temsr 6.1., 6.2.
Pasmen 7. Temur 7.1., 7.2.

OK 05. OcymiecTBasTh YCTHYIO
UTUCHbMEHHYI0 KOMMYHHKAITUIO

Pasnen 1. Temsr 1.1., 1.2, 1.3
Paspmen 2. Tems1 2.1., 2.2., 2.3.

- YCTHBIH OIIPOC;

- (pOHTAITBHBINOMPOC;
- OlIeHKa
KOHTPOJIbHBIX padoT;
- HaOJroneHue 3a
XOJIOM BBITTOJTHCHUS
71a00paTOPHBIX PaboT;
- OLICHKA BBIIIOJIHEHUS
abopaTOpHBIX padoT;
- OLEHKa
MPAKTUYECKUX paboT
(pemenus
Ka4eCTBEHHBIX,
pacUeTHBIX,
npodeccroHabHO
OpPUCHTHPOBAHHBIX
3a/a4);

- OLIEHKa TECTOBBIX
3aJlaHMI;

- HaOJrofeHue 3a
X0JIOM BBITTOTHCHHUS
WH/IUBUTyaTbHBIX
MPOEKTOB U OLIEHKA
BBITTOJTHEHHBIX
MIPOCKTOB;
BBIITOJTHEHHE
HK3aMEHAIIMOHHBIX
3aJaHuN




Ha rOCYIapCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COLMAJIBHOI'O U KYJIBTYPHOI'O
KOHTEKCTa

Pasnen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasnen 4. Temr1 4.1., 4.2.
Pasnmen 5. Temsr 5.1.,5.2., 5.3.
Pa3nen 6. Temru1 6.1., 6.2.
Pasnen 7. Temer 7.1., 7.2.

OK 06. [TposiBasiTH
IPakIaHCKO-TIAaTPUOTHICCKYIO
MO3UITUIO, ISMOHCTPHUPOBATH
0CO3HAHHOE MOBEICHHE Ha
OCHOBE TPaJIUIIMOHHBIX
00111e4€eI0BEYECKHUX [ICHHOCTEH,
MPUMEHSTH CTaHIaPThI
AHTUKOPPYIITHOHHOTO
[TOBEICHHUS

Pasnen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 35.

Pasgen 4. Temer 4.1., 4.2.
Pasnen 5. Temnr 5.1.,5.2., 5.3.
Pasnen 6. Teme1 6.1., 6.2.

OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO OKPYXKarolen
CpeIbl, pECYpPCOCOEPEKEHUIO,
MIPUMEHSTH 3HAHUS 00
H3MEHEHHUHU KIUMaTa,
MIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEHCTBOBATDH B UPE3BbIYATHBIX
CUTYaIUsAX

Pazmen 1. Temsr 1.1.,1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 35.

Pasnen 4. Teme1 4.1., 4.2.
Pa3men 6. Tems1 6.1., 6.2.
Pasnen 7. Temer 7.1., 7.2.

[IK 2.2. Pacnipenensarp
pabOTHUKOB 10 pabounM
MecTaM M ONpeAesTh UM
MIPOU3BO/ICTBEHHBIE 33/1aHUSI.

Pasgen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2.,
3.4., 3.5.

Pasgen 4. Temer 4.1., 4.2.




