[lOKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
WUHdopmaumsa o Bnagenbue:

E(':'ﬂ?'é:gifﬁzmipﬁog%%PAH bHOE AFEHTCTBO XXENE3HOAOPOXXHOIO TPAHCMOPTA
[lata ﬂo,ﬂﬂlficaHVI.ﬂ: 05.02.2025 gaglg%@aanoe rocyaapcTtBeHHoOE 6IO,CI|)KETHOE 06pasoBaTeanoe yypexgeHmne
YHUKabHbIA NPOrpaMMHbIi KIio: BbICLLIEr0 06pa30BaHNs

e3c36e79ebb3c1c290e8708946k6Be TR PHYIBr CKUAi rOCY4apCTBEHHbIN YHUBEPCUTET NyTel Co0bLWeHns

MmnepaTtopa AnekcaHgpa I»
(ere0OY BOTIIF'YNCQC)

BpaHckuin punuan NryMc

PABOYAA MPOTPAMMA YYEEHOW ANCLVNNHBI

00[.13 ®U3VKA

ANA cneunanbHoCTH
23.02.06 TexHMYecKaa sKcnnyaTaumsa NoABMXXHOIO COCTaBa Xefe3HblX fopor

KBanndmkaumsa: TexHnK

Bug nogroTosku: 6asosas

dopma 06yyeHns: oyHas

HopmaTusHble Cpokn 06yyeHns: 3 roga 10 mecsues
Hauano nogrorosku: 2024 rog

BpsaHckK
2024



Pabouas nporpamma yueOHoit nucuumimabl OO/ 13 ®usnka pazpaboTaHa Ha OCHOBE
TpeOoBaHuii  DeaepasbHOrO0  rOCYJapCTBEHHOTO  00pa30BaTENBHOIO  CTaHJApTa
cpeaHero  o0mero  o0pa3oBaHWs, YTBEP)KACHHOIO MpPUKa3oM MHHHCTEPCTBA
oOpazoBanust U Hayku P® Ned413 ot 17.05.2012 r., npeabsBaseMbIX K CTPYKTYpE,
COJICPKaHUIO0 W pe3yibTaTaM ocBoeHMs y4yeOHOH maucuumimabl OO/ 13 dusuka, B
COOTBETCTBUM C PeKOMEHJalMsIMH MO OPraHu3alud MOJIYYCHUs CPEAHEro OOWIEero
oOpa3oBaHMsl B MpeAciaax OCBOCHUS OOpa30BaTENIbHBIX MPOTPaAMM  CPEAHETO
npodeccuoHaabHOro 00pazoBaHus Ha 0a3e OCHOBHOIO 00UIEro 00pa3oBaHusl, C YU4ETOM
TpeOoBaHuil (enepanbHBIX TOCYNAPCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB U
NoJy4acMoil mpodeccud WM CHENUAIBHOCTH  CPEAHEr0  MPOdeCcCHOHAIBHOTO
oOpazoBaHwusl.

Opranuzanus pazpabotunk -  bpsackuii ¢umman [TT'YTIC

Ono6peHa Ha 3acelaHny UKIIOBOH KOMUCCHH 00IENPO(PECCHOHATBHBIX,
€CTECTBEHHO - HAYYHbIX M MATEMATUYCCKUX JUCLIMITINH
[Tporokon Ne 7 ot «14» 06 2024 r.

[Ipeacenarens LMUKIOBOM KOMUCCUA [Manmomnnkosa B.H.

PaccMmotpena Ha 3acenannu MeToAnYECKOro COBETA
[Tporokon Ne 7 ot «14» 06 2024 r.
[Tpencenarens — 3am. aupektopa ¢unmana no YI1P H.E. MapuHeHKOB

PexoMeHioBaHa K yTBEp)KACHUIO [learornueckum coBeToM
[Tporokon Ne 7 ot «14» 06 2024 r.
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1. O0mas xapakrepucTuka padoueii mporpamMmsl 001e00pa3oBaTe/IbHOI
aucaumaaabl OO0 /113 Ousuka

1.1. MecT0 NMCUMILNIMHBI B CTPYKTYpe OCHOBHOIi mpogeccunoHaIbLHOI
0o0pa3oBaTeJIbHOM POrpaMMbI

Oo6mieoOpazoBarenbHas  guciumiida  OOJ1.13  ®usuka  gBiseTcs
00s3aTeNIbHOM  4YacThi0  00ImMEO0pa30BaTENbHOTO  LUKIA  00pa3oBaTeibHOMN
nporpammbl CITO B cootBerctBun ¢ ®PI'OC mno cnemmaneHoctn 23.02.06
TexHuUYeCcKas FKCIUTyaTalys MOABMKHOTO COCTABA KEJIE3HBIX JOPOT.

1.2. Ilesin ¥ IUIAHUPYEMBIE Pe3yJbTAThl 0CBOCHHS TUCHHIVINHBI:

1.2.1. llesm AUCUMNJIMHBI:

Conepxkanne mnporpamMmmbl  o0meoOpazoBarenbHoi  aucnumiuabl OO 13
du3KKa HapPaBJICHO HA JOCTH)KEHUE CIIEAYIOIINX LICJIEH:

— (opMHUpPOBAHUE Y OOYYAOIINXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMS,
3HAUUMOCTH (PU3MYECKUX 3HAHWH i1 COBPEMEHHOIO KBATU(UIMPOBAHHOTO
CHELMATUCTA MPU OCYIIECTBICHUN €TI0 MPOYECCUOHATBHON ACITETBHOCTH,

— OBJAQJCHUE  CHEUU(PUYECKOW  CHCTEMOH  (PU3MYECKMX  TMOHSTHIA,
TEPMHUHOJIOTHEN W CUMBOJIUKOA,

— OCBOCHHE OCHOBHBIX (PM3MUYECKUX TCOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIQJICHUE OCHOBHBIMH METOAAMH HAYYHOTO TIO3HAHHs MPHPOJIBI,
UCIOJIb3YeMbIMH B (DU3HUKE (HAOIIOJCHUE, OMHUCAHWE, U3MEPECHUE, BBIJIBHKCHUE
TUITOTES, MPOBEACHNAE SKCIIEPUMEHTA);

— OBJIQJICHUE YMEHUSIMHU 00padaThiBaTh JAHHBIE SKCICPUMEHTA, OOBICHSIThH
NOJyYEHHBIC PE3YJbTAThl, YCTAHABIMBATH 3ABHCHUMOCTH MEXAY (PHU3NUECCKHUMHU
BEIIMYMHAMY B HAOMHOJAEMOM SIBJIEHUH, JIEJIaTh BBIBOIBI,

— (QopMHUpOBaHUE YMEHUs peliaTh (PU3NYECKUE 3aJa4d PA3HBIX YPOBHEH
CJIO>KHOCTH,

— Pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIIEKTYAIBHBIX U TBOPYECKHUX
COCOOHOCTEH B Mpolecce MPUOOPETEHUS 3HAHUIA ¢ MCIOIB30BAHUEM PA3JIMUHBIX
WUCTOYHUKOB WH(}OpPMaMM W COBPEMECHHBIX HH()POPMALMOHHBIX TEXHOJIOTHIA,
yMEHHH POpMyIMpoBaTh 1 0OOCHOBBIBATh COOCTBEHHYIO MO3ULMEO MO OTHOIICHUIO
K (pr3nueckoit HHPpOpMAaLH, TOJYyYaEMOM U3 PA3HBIX UCTOYHHUKOB,

— BOCIIUTAHKWE YYBCTBA FOPAOCTH 3a POCCHICKYIO (PU3MYECKYIO HAYKY.

OcBoenue kypca OJ] «Duzukay NpeanonaracT peIcHUe CIICIYOMNUX 3a1a4.

— NMPUOOPETEHHE 3HaHWA O (yHIAMEHTAIBHBIX (PU3MUYECKHX 3AaKOHAX,
JeKAMX B OCHOBE COBPEMEHHOM (DM3MYECKON KapTHHBI MHPA, NPUHLMIIOB
JECHCTBHS TEXHUYECKUX YCTPOHCTB M MPOM3BOACTBEHHBIX MPOLECCOB, O HanboJee
BOXHBIX OTKPBITHSX B 007aCTH (PM3WKH, OKA3aBLIMX OMPEACISIOIIEE BIUSHUE HA
PA3BUTHE TEXHUKU U TEXHOJIOTUH;

— MOHUMaHHWE (PU3MYECKON CYIIHOCTH SIBJICHUH, MPOSIBIISIOIIMXCS B PAMKaX
NPOU3BOJCTBEHHON ACITETBbHOCTH,

— OCBOCHHE CITIOCOOOB MCIMOIB30BAHUS (DU3NUYECKUX 3HAHWMA U1 PELICHHS
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NPAKTUYECKAX W MPOQPECCHOHABHBIX 331a4, OOBACHEHUS SIBICHUI TPHPOJIBI,
NPOU3BOJACTBEHHBIX M TEXHOJOTMYECKUX MPOLIECCOB, NPHUHLMIOB JCHCTBHS
TEXHHUYECKUX TPUOOPOB M YCTPOHCTB, o0ecneueHus OE30MacHOCTH MPOU3BOACTBA
Y OXPaHbI PUPOIBI;

— (OpPMHUpPOBAHUE YMEHHUNA  pemaTh  Yy4eOHO-MPAKTHYECKUE  3a/lauu
(pU3NYECKOr0 COACPKAHUS C YUETOM MPOPECCHOHAIBHON HAMPABICHHOCTH;

— NMPUOOPETEHUE OMNbITA TMO3HAHWS W CaMOINO3HAHWSA, YMEHWI CTaBHUTH
321244 U permars TpoOaeMel ¢ y4ETOM MPO(PEeCCHOHAIBHOM HAMPABICHHOCTH,

— (OpPMHUpPOBAHUE YMEHUH UCKaTh, AaHATU3UPOBATh W 00padaThiBaTh
(GU3HYECKYI0 HHPOPMALIUAIO C YYETOM MPOPECCUOHANTBHON HATPABIEHHOCTH,

— MOArOTOBKA OOYy4YarIUXCS K YCHEIMIHOMY OCBOCHUIO IUCUMUILUIAH W
MoayJieH MpoQECCUOHANBHOIO IUKIA: (POPMHPOBAHWE Yy HUX YMEHHHA W OIbITA
JESATEIIbHOCTH, XAPAKTEPHbIX s npodeccuid / OOMKHOCTEH CiyKallux WK
CHECLMATIBHOCTEH, TMONYy4YaeMbIX B  MNPOQECCHOHAIBHBIX  00pa30BaTEIIbHBIX
OpraHu3aALHsIX;

— MOATrOTOBKAa K (OPMUPOBAHUIO OOIIMX KOMOETCHLIMHA Oyayliero
CHELMATUCTA: CaMOOOPAa30BaHMs, KOMMYHHUKAIMH, COTPYJHWUYECTBA, MPUHSATHS
pEUICHWT B CTAaHAAPTHOM W HECTAHAAPTHON CUTyalUsX, HPOCKTUPOBAHHUA,
npoBeacHUs  (pu3nueckux  m3MepeHuil, H¢PQPekTuBHOrO ®  0€30MacHOro
WCIOJb30BAHUSl PA3IMYHBIX TEXHUYECKUX YCTPOHCTB, COOJIOACHUS MpPaBUil
OXpaHbl Tpya npu paboTe ¢ PU3nYeCKUMH MPUOOPAMH U 000PYTOBAHUEM.

OcobeHHOoCTh (POPMUPOBAHUS COBOKYIMHOCTH 3a7a4 M3y4eHUs PU3NKHA AJist
CUCTEMBI  CPEAHET0  NPO(ECCHOHATBHOrO  00pa30BaHUsl  3AKIIOYAECTCS B
HEOOXOMMOCTH pean3al NTpo(hEeCCHOHATBHOW HAMPABIEHHOCTH PEIIACMBIX
3a/1a4, y4éTa 0COOCHHOCTEH cPephl AeATETLHOCTH Oy yIIUX CICIIUAIIACTOB.

B pe3ynbrare 0CBOCHMS IMCUUILUIAHBI 00YYarOLIMiCs JOKEH 3HAT:

— CMBICJI TIOHATHH: (PU3NYECKOE SIBICHWE, THWIIOTE3a, 3aKOH, TEOPHH,
BEUICCTBO, B3aMMOJCHCTBUE, SICKTPOMATHUTHOE TMOJ€E, BOJHA, (POTOH, aroM,
aTOMHOE€ SIPO, MOHU3HPYIOIINE U3y UYEHUS,

— CMBICJT (PM3MYECKMX BEIMYHMH. CKOPOCTb, YCKOPEHHWE, Macca, Cuia,
UMIYJbC, paboTa, MEXAHWUYECKAs SHEPrusi, BHYTPECHHsSI SHEPrusi, aOCOJIOTHAs
TEMIEPATYPA, CPEAHAS KWUHETHUYECKAs SHEPrHs YaCTHIl BEHICCTBA, KOJIMYECTBO
TEIUIOTHI, DJIEMEHTAPHBIN JJIEKTPUYCCKUN 3apsz;

— CMBICJT (DM3WYECKUX 3aKOHOB KIJIACCMYECKOW MEXAHUKH, BCEMHPHOTO
TATOTECHUSI, COXPAHEHMsI JHEPrUM, HMIYJbCA M JJICEKTPUYECKOrO 3apsja,
TEPMOAMHAMMKY, SJIEKTPOMArHUTHON MHAYKIWH, POTOIPPEKTA;

— BKJAJ POCCUHCKMX M 3apyOEKHBIX YUEHBIX, OKAa3aBIIMX HauWOOJIbIICe
BIIMSTHUE HA PA3BUTHE PU3UKH,

B pe3ynbrare 0CBOCHHMS TMCHUILUIAHBI 00YYarOIMACS JOKEH YMETh:

— MPOBOIUTH HAOIIOACHHUS, IJIAHUPOBATH M BBITIOJHATH SKCIIEPUMEHTHIL,

— BBIJBUTaTh TUMOTE3BI K CTPOUTH MOJIETIH,

— MPUMEHATH MOJYYCHHBIE 3HAHWS MO (Qu3uke s OOBICHEHHS
pa3Hoo0pa3HbIX (PU3NUYECKHUX SBJICHUN U CBOHCTB BEIIIECTB;

— MPAKTUYECKH UCTIONb30BATh (PUBNUECKUE 3HAHUS,



— OUEHUBATh JOCTOBEPHOCTh ECTECTBEHHOHAYYHOU MH(pOpPMALINN;

— HCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS M YMEHUs Ul PEUICHHS
NPAKTUYECKAX 33Ja4 [OBCEAHCBHOM JKM3HM, oOecreueHusi Oe30MacHOCTH
COOCTBEHHOW KM3HHW, PALMOHAIBHOIO NPHUPOJONOIB30BAHUS M OXPaHbI
OKPY>KaroIIeh Cpebl.

— ONUCHIBATH U OOBACHATH (PU3NUYECCKUE SBJICHUS U CBOWMCTBA TEJ. CBOWCTBA
ra3oB, OKMAKOCTEH W  TBEPHABIX TEN, DJIEKTPOMArHUTHYK  HMHAYKLUIO,
pactpoCTpaHeHUE JJIEKTPOMArHUTHBIX  BOJIH, BOJIHOBBIE CBOMCTBA CBETA,
U3IYUYEHUE U MOTTIOWEHUE CBETa aTOMOM;, (POTO3(D(PEKT;

— OTJINYATh TMITOTE3BI OT HAYYHBIX TEOPUH;

— Jenarh BBIBOABI HA OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX

— MPUBOJUTH MPUMEPBI, TOKA3BIBAKOLIKAE, YTO: HAOMKOACHHAS U SKCIEPUMEHT
SABJIAIOTCS OCHOBOW JUISl BBIJABVDKEHHS TMIIOTE3 U TEOPHH, MO3BOJSAIOT IPOBEPUTH
WUCTUHHOCTh TEOPETHUYECKHX BBIBOJAOB, (PHU3MYEecKas TEOpPUS OACT BO3MOKHOCTH
OOBSICHSITh U3BECTHBIE SIBJICHUS TPUPOJBI M HAYUHBIE (PAKTHI, MPEACKA3bIBATH CLIE
HEU3BECTHBIE SIBJICHUS,

— MPUBOJUTH TNPUMEPHI MPAKTHYECKOTO HKCIMOJIb30BAHUSA  (PU3NUYECKUX
3HAHW: 3aKOHOB MEXAHUKH, TEPMOAMHAMUKA U BIIEKTPOAUHAMUKU B DHEPrETHKE,
Pa3IM4YHBIX BHJIOB DJIIEKTPOMArHUTHBIX M3IYYEHUN JUIS PasBUTUS pPaauo H
TEJICKOMMYHUKAMH, KBAHTOBOW (DM3MKM B CO3AAHMH SIACPHOM DSHEPreTHKH,
J1a3€POB;

— BOCIIPUHMMATh W HAa OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOATEBHO
OLICHMBATh WHQpOpMaNUI0, cojaepxkaiiytocs B cooOmenusx CMU, Hntephere,
HAyYHO-TIOMYJISAPHBIX CTAThAX.

— MPUMEHSATH MOTYUYEHHBIE 3HAHUS AJIs1 PEIICHUST (PU3NUYECKUX 3a/1aY,;

— ONpEACNITh Xapakrep (PU3MYECKOro mporecca no rpaduky, Tadbiuie,
dopmye™;

— M3MEPATHh  PsA  (PU3MYECKUX BEIWYMH, TMPEACTABISAS  PE3YJIbTATHI
U3MEPEHHUH € YUETOM HUX IMOTPELTHOCTEMN.

1.2.2. Ilnanupyembie pe3y/jbTAaTbl OCBOCHHS 00IICO0PA30BATE/IbHOI
JUcUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Oco0o¢ 3HaYeHHE TUCLUIUIMHA UMEET TPH (POPMUPOBAHUH U pazBuTuu OK
u [1K.



Kof 1 HanMeHoBaHMe (hOpMUPYEMbIX
KOMMeTeHU N

OK 01. BbibupaTtb cnocobbl peLieHuns
3afia4y npoeccnoHanbHoM
AeATENbHOCTU NPUMEHUTENBHO K
pa3/IMyHbIM KOHTEKCTam

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUMNINHBI

Ob6wne

B yacTu TpynoBOro BocnnTaHus:

- FTOTOBHOCTb K TPYAY, OCO3HaHME LLeHHOCTH
MacTepcTBa, TPYLO06ue;

- FTOTOBHOCTb K aKTUBHOW AeATENbHOCTYU
TEXHOMOMMYECKON 1 coLManbHOM HanpaBaeHHOCTH,
CNOCOOHOCTb MHMLMUPOBATb, NNAHWPOBATb U
CaMOCTOSITE/IbHO BbIMONHATb TaKyt AeATeNIbHOCTb;
- UHTEpeC K pa3NnyHbIiM chepam nNpotecCUoHanbHOM
[eAaTenbHOCTH,

OBnageHne yHuBepcanbHbIMU YHeOHbIMMN
no3HaBaTe/IbHbIMW AeiCTBUAMMN:

a) 6a30Bble 1OTMYECKNE JeiCTBUSA:

- CaMOCTOATENIbHO (hOPMY/IUPOBaTh U
aKTyanmsmpoBaTb Npobaemy, paccmaTpusath ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLL,eCTBEHHbI NPU3HaK UK
OCHOBaHMWA ANS CpaBHeHUs, Knaccupukauum n
06006LLeHNSs;

- ONpeaensTb Lenu LedaTeNlbHOCTU, 3afaBaTb
napameTpbl U KPUTEPUMN UX JOCTUKEHUS;

- BbISIBNATb 3aKOHOMEPHOCTM M NPOTUBOPEYNS B
paccmMaTpuBaeMbiX ABNEHUAX;

- BHOCUTb KOPPEKTUBLI B eATeIbHOCTb, OLEHNBaTb
COOTBETCTBME Pe3yNbTaTOB LENsiM, OLLeHNBaTb PUCKM
NoCNefCTBUN feATENbHOCTH;

- pa3BmBaThb KpeaTUBHOE MbILlUIEHWE NPU PeLleHnn
YXXU3HEHHbIX MPo6nem

6) 6a30Bble nccnegoBaTe/ibCKNe AencTBUA:

- BNafeTb HaBblKaMn yyebHO-UCCNef0BaTENbCKON 1
NPOEKTHOWN AesATeNbHOCTH, HaBblKaMy paspeLleHuns
npo6nem;

- BbISIBNATb NPUYNHHO-C/IECTBEHHbIE CBA3N U
aKTyanmsmpoBsaTb 3afady, BblABMraTb rMNOTe3y ee

OucunnnunHapHsble

- ChOPMUPOBAHHOCTb NPeACTaBEHNA 0 PON 1
MecTe (PU3NKN 1N aCTPOHOMUW B COBPEMEHHO
Hay4YHOI KapTUHe MMpa, 0 CUCTEMOOOpasytoL el
PONN (YU3NKWN B Pa3BUTUW ECTECTBEHHbLIX HayK,
TEXHWUKMN U COBPEMEHHbIX TEXHOMNOTWIA, O BKNaje
POCCUMNCKUX U 3apYBEXHBIX YUYeHbIX-PU3NKOB B
pasBuUTMe HayKN; NOHUMaHne h3NYeCcKow
CYLWHOCTM HabMt04aeMbiX ABNEHUIA MUKPOMMPA,
MakKpomupa 1 Merammpa; noHMMaHue ponu
aCTPOHOMWU B MPAKTUYECKON AeATeNIbHOCTY
4yenoBekKa u ganbHelweM HayYHO-TEXHUYECKOM
pasBuUTUMK, POAN PU3NKN B POPMUPOBAHUN
Kpyrosopa v (yHKLMOHa/IbHOW rpaMOTHOCTM
4yenoBeKa A/19 pelleHns NpakTUYecknx 3ajay;

- BNafleTb OCHOBOMNONArato WMy GrU3nyYecKnumn
MOHATUAMU N BEIMYNHAMU, XaPaKTEPU3YOLWUMHN
thunsnyeckme npowecchl (CBA3AHHLIMU C
MeXaHWYeCKUM [BVKEHNEM, B3aVMOAENCTBMEM
Ten, MexaHU4yeCKMMU KonebaHMsMN U BONHaMU;
aTOMHO-MOJIEKY/IAPHBLIM CTPOEHNEM BeLLEecTBa,
TENNOBbIMU NpoLEeccaMmu; 3NEKTPUYECKUM U
MarHUTHbIM NOMIAMMW, 3NIEKTPUYECKMUM TOKOM,
3N1eKTPOMarHUTHbIMU KoNebaHUAMMN 1 BOSTHAMM;
ONTUYECKNMU ABNEHNAMMWN; KBAHTOBbLIMU
ABNEHUSMU, CTPOEHMEM aTOMa U aTOMHOTO0 A4pa,
pagMoaKTUBHOCTLIO); BNafeTb
OCHoBOMoO/aravLWnmMm acTPOHOMUYECKUMU
MOHATUAMM, NO3BONAKOLNMMN XapaKTePMU30BaTb
npouecchl, NPOUCX0oAALL e Ha 3Be3aax, B
3Be3[HbIX CUCTEMAX, B MeXranakTu4yeckon cpeje;
LBVXeHNe HebeCHbIX TeN, 3BOMOLMIO 3BE34 U
BceneHHoi;

- BNafleTb 3aKOHOMEPHOCTAMM, 3aKOHaMM ©



pPEeUICHNS, HAXOAUTH apTYMECHTBI AJIs1 JOKAa3aTCJIbCTBA

CBOMX YTBEP KIEHHH, 3a71aBaTh NapaMeTPhl U
KPUTEPHH PEIIECHHS,

- AHAJIM3MPOBATH TIOJYUYEHHBIE B XO/1€ PEIICHUS
3a1a4M Pe3yJIbTaThl, KPUTHIECKH OLICHUBATh UX
IOCTOBEPHOCTb, MPOTHO3MPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb IEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U
NPAKTUYECKYIO OOJIACTH KU3HEAEATEIbHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00acTel;

- BBIABUTATh HOBBIC WAEH, MTPeiaraTb
OPUTHMHAJIbHBIE TIOJIXO/BI U PELICHNUS,

- CIOCOOHOCTD UX UCTIOJIB30BAHUS B
MO3HABATENBHON U COLIMAIBHON MPAKTHKE

TeopusiMU (3aKOH BceMupHoro Tsirotenus, [, 11 u
I1I 3axonb1 HprOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpaHEHUs
UMIYJIbCa, MPUHLUI CYNEPIIO3ULIUN CHI,
MIPUHLIUI PABHONIPABHOCTH UHEPLUATbHBIX
CUCTEM OTCUETa, MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPUIO CTPOEHUS BEIECTBA, Fa30Bbl€ 3aKOHBI,
NepBbIH 3aKOH TEPMOANHAMUKH, 3aKOH
COXpPaHEHUs BJIEKTPUYECKOrO 3apsifia, 3aKOH
Kynona, 3akon Oma 17151 y4acTka Lienu, 3aKOH
OMa 117151 TOJTHOM 3JIEKTPUHECKON LIeMH, 3aKOH
Jxoyns - JleHna, 3aKOH 3J1€KTPOMarHuTHON
MHAYKLNH, 3aKOH COXPaHEHUs 3HEPryH, 3aKOH
MPSIMOJIMHEMHOTO PaclpoCTPaHEeHUsI CBETA, 3aKOH
OTpa)keHHUsl CBETA, 3aKOH MPEJIOMIIEHUsI CBETA,
3aKOH COXPaHEHUs SHEPTUH, 3aKOH COXPaHEHHUs
UMIYJIbCa, 3aKOH COXPAHEHUsI SJIEKTPUUECKOT0
3apsifa, 3aKOH COXPaHEHUs] MaCCOBOIO YMCIIa,
noctynaTtel bopa, 3aK0H paainoakTUBHOIO
pacrazia); yBepeHHOE UCTIOIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpU aHan3e Pr3HUecKux
SIBJICHUH U IPOLIECCOB;

- c¢OpMUPOBATH YMEHHS PEIlaTh PACUETHBIE
3a/1a4u C SIBHO 3a/1aHHON (PU3NUECKON MOZIENbIO,
UCTIONB3YS (PU3UUECKHE 3aKOHBI M MTPUHLUIIBI, HA
OCHOBE aHAJIN3a YCJIOBUS 3a1a4H BHIOUPATH
(U3NIECKYI0 MOZEIb, BBIACISTH (PU3NIECKHUe
BEJINYMHBI U (POPMYJIbI, HEOOXOAMMBIE IS €€
pelueHus, IPOBOAUTD PACUEThl U OLIEHUBATH
PEaTbHOCTB MOJYYEHHOTO 3HaUeHHsT (PU3NIECKOMH
BEJIMUMHBI, pellaTh KaueCTBEHHbBIE 3a1auH,
BBICTpauBasi JJOrMYECKHU HENMPOTUBOPEUNBYIO
LIETIOYKY PacCyXAEHUI C OMOPON HA U3YUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH 1 (pU3H4IeCcKHe SBJICHHS

OK 02. Hcnonb30BaTh COBPEMEHHbIE

B 00J1acTH IEHHOCTH HAYYHOT 0 MO3HAHHS:

-chOpMHUPOBATh YMEHHUS YIUTHIBATD [PAHHIIBI




CpeACTBa MOUCKA, aHAIH3a U
UHTEpIpeTannyu HHPOpPMaLUH, U
PIH(l)OpMaL[I/IOHHbIe TEXHOJIOTUU AJIA
BBITIOJTHEHUS 3a/1a4 PO EeCCHOHATILHOM
JeSITeTbHOCTH

- ¢chOpMHUPOBAHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOLIECTBEHHOM MPAKTHUKH,
OCHOBAHHOT'O Ha JTUAJIOTE KYJIBTYD,
CrOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPLIEHCTBOBAHUE SI3bIKOBOM U UMTATEIbCKOMN
KYJIBTYPBI KaK CPENICTBA B3AMMOACHCTBYSI MEXKIY
JIFOIbMU U TIO3HAHUS MUPA,

- OCO3HAHHE [IEHHOCTH HAYYHOU JIeSITEIbHOCTH,
TOTOBHOCTb OCYIIECTBJISITh IPOSKTHYIO U
UCCIIEIOBATENILCKYIO ASITEIbHOCTh UHIUBUAYATBHO
U B TPYIIIE,

OBiageHne YHHBEPCAJIBHBIMH Y4€0HBIMH
MO3HABATEJIbHbIMH A€HCTBHSIMH:

B) paboTta ¢ undopmanmeii:

- BJIAZICTh HABBIKAMH TMOJTy4YeHUsI HHPOPMALIUU U3
HUCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITh TIOUCK, aHAJIN3, CHCTEMATU3ALIUIO U
UHTEPIPETANIO HHPOpMANK PA3IMYHbIX BUIOB U
(dbopM mpencTaBiaeHMUS,

- CO371aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢
y4eTOM Ha3Ha4YeHUs MH(OPMALIUU U TIeJIEBOH
ayJIUTOPUH, BBIOMpAst ONTHMAJIbHYIO Gopmy
MIPECTaBICHHS U BU3YaTH3aLIH,

- OLIEHUBATb JIOCTOBEPHOCTD, JISTUTUMHOCTD
WH(POpPMALIUHU, €€ COOTBETCTBUE MTPABOBBIM U
MOPaJTbHO-3THUYECKUM HOpPMaM,

- HCTIOJIB30BATh CPENCTBA HH(POPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B PeIIeHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPTaHHU3AIMOHHBIX 337a4 C COOI0IeHUEM
TpeOOBaHU S3PrOHOMUKH, TEXHUKU OE30MaCHOCTH,
TUTHUEHBI, pecypcocOepeskeHus, MPaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMAITHOHHOH

NPUMEHEHUS] U3YUEHHBIX (PU3NIECKUX MOACICH:
MaTepuasbHas TOUKa, UHEPLIMAJIbHAsA CUCTEMA
OTCYETa, UeaNbHBII ra3; MOeIN CTPOSHMS ra3oB,
JKUAKOCTEH U TBEPABIX TeJI, TOUEUYHBIN
3JIEKTPUUECKUH 3apsifl, iAepHas MOJieNb aToMa,
HYKJIOHHAasi MOZIeJIb aTOMHOT'O Siipa NIPU pelleHun
busnyeckux 3amad;

- chopMupoOBaTH COOCTBEHHYIO MO3UIIUIO IO
OTHOIIEHHIO K (pu3nyeckoil mHGOpMaLum,
MOJIy4aeMOH U3 pa3HbIX HCTOUYHUKOB, YMETb
UCTIONB30BATh U POBbIE TEXHOJIOTUH IS
MOKCKA, CTPYKTYPHUPOBAHMS, UHTEPIIPETALIMU U
npeacTaBiIeHUs] yaeOHOW U HayYHO-TIOMYJIIPHOH
UH(pOPMAaLIUK;, PA3BUTh YMEHHSI KPUTHYECKOTO
aHayM3a noxydaeMoi napopmanuu




0e30MacHOCTH;

- BJIAACThb HABbIKaAMU paClO3HaBaHUA U 3alUThI
uHpopmaunu, HHHOPMAITMOHHOH 0€30MacHOCTH
JIMYHOCTH

OK 03. [1nanupoBaTh U peann3oBbIBaTh
cobcTBeHHOE MPohecCHOHATbHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEANPUHIMATENBCKYIO IEATENbHOCTD
B npodeccnonanbHOH chepe,
UCTIOJIB30BATh 3HAHMA 1O (PMHAHCOBON
I'PAMOTHOCTH B Pa3JIMYHbIX )KU3HEHHBIX
CUTYaLUsIX

B o0nacTi 1yX0BHO-HPABCTBEHHOI'0 BOCIIUTAHHS:
- ¢(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
STUYECKOTO NMOBEIEHMUS,

- crocOOHOCTh OLIEHUBATH CUTYALIMIO M IPUHUMATD
OCO3HaHHbIE PELIeHUs], OPUEHTUPYSICh Ha MOPaJIbHO-
HPaBCTBEHHbBIC HOPMBI U LIEHHOCTH,

- OCO3HaHME JINYHOTO BKJIaZia B IOCTPOEHUE
yCTOHYMBOro OyayIero;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTENSAM U
(Wnu) IPyruM YjieHaM CeMbH, CO3TaHHIO CEeMbH Ha
OCHOB€ OCO3HAHHOI'O MPUHSATUSA LIEHHOCTEN
CEMEIHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMHU
Haponos Poccuu,

OBJaaneHne yHUBePCAJbHBIMHU PeryJsiTHBHBIMHU
AefCTBUSIMU:

a) CAMOOPraHN3ALUSA:

- CAMOCTOSITEJILHO OCYLIECTBIISITh TO3HABATEIBHYIO
JEeSITENIbHOCTD, BBISIBJISITH MPOOJIEMBI, CTABUTH U
(dbopMynHpOBaTh COOCTBEHHBIE 33a4H B
00pa3oBaTeNbHON AEATENbHOCTH 1 JKH3HEHHBIX
CUTYaIHsX,

- CAMOCTOSITEJIbHO COCTABJIATD IUIAH PELIEHUS
npoOJIEMBI C yUETOM UMEIOLIIXCST PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H MPEANOYTEHUN;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
croco0CTBOBATH (POPMHUPOBAHUIO  MTPOSIBICHHIO
HIMPOKOU SPYAUIINH B PA3HbIX 00JIACTSIX 3HAHUH,
MOCTOSTHHO TOBBIIIATE CBOH 00pa3oBaTeNbHbBIN U
KYJbTYPHBIH YPOBEHb;

0) CAMOKOHTPO.JIb:

HCIIOJIb30BATh MPUEMBbI peIeKCHU TS OLICHKH

- BJIAJIETh OCHOBHBIMH METO/IaMH HAy4HOTO
MIO3HAHUS, UCTIOJB3YEMBbIMU B (PH3UKE: IPOBOAHUTD
NpsSIMbIE U KOCBEHHbBIE U3MEPEHUST PU3HUECKUX
BEJINYHH, BBIOUPAsk ONTUMAaJIBHBIIN CITOCO0
U3MEPEHUs M UCTIOJIb3YS U3BECTHBIE METOIbI
OLICHKH MOTPEIIHOCTEeN U3MEPEHUH, IPOBOAUTH
UCCIIEIOBAHHUE 3aBUCUMOCTEH (PU3NIECKHUX
BEJINYHH C MCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHI,
OOBSICHATD MOJyUYEHHBIE PE3yJIbTAThI, HCIOJb3YS
¢dusnUecKkre TEOpPUH, 3aKOHBI U TIOHSITHSI, U J1E1aTh
BBIBO/IBI, COOJIFOAATh MpaBuiIa OE30MacHOro Tpyaa
NPU IPOBEEHUH UCCIEAOBAHHIHA B PAMKax
yueOHOro 3KCIepruMeHTa 1 yueOHO-
UCCIIEIOBATEIIBCKON AEATENbHOCTH C
UCTIOJIB30BAHUEM LIU(PPOBBIX H3MEPUTEIBHBIX
yCTPOUCTB 1 TabOpaTOPHOTro 00OPyIOBAHUS,
c(OpMHPOBAHHOCTD NPEACTABICHUH O METONAX
MOJIYYE€HHUST HAYYHBIX aCTPOHOMUYECKHIX 3HAHHUN
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CHUTYyAINH, BEIOOPA BEPHOTO PEIIEHUS,

- YMETb OLIEHHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 10 UX CHHKEHHIO,

B) SMOLHOHAJIbHBII HHTEJJIEKT,
npeanoJarawumuii cGopMupoOBAHHOCTD:
BHYTpPEHHEN MOTHBAaLIMH, BKJIIOYAIOIIEH CTpeMIIeHIe
K JOCTHXKEHHIO LIeJI U YCIEXY, ONTUMU3M,
WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATD, UCXOS U3
CBOUX BO3MOKHOCTEH,

- HMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh
SMOLIMOHAJIbHOE COCTOSTHUE IPYTHX, YUUTBIBATH €r0
NPU OCYIIECTBICHHH KOMMYHHKALIMH, CIIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COL[MAJIbHBIX HABBIKOB, BKJIIOYAIOLIHX
CHOCOOHOCTD BBICTPAUBATh OTHOLIEHUS C

OPYTHMH JIFOAbMHU, 3a00TUTHCSI, IPOSIBIISTD

UHTEPEC U pa3perarb KOHPIUKTHI

OK 04. DdpdextnBHO
B3aUMOJIEHICTBOBATh U PabOTaTh B
KOJUICKTHBE U KOMaHAe

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEJIbHOCTH
1 CaMOOTIPEEIIEHUIO;

-OBJIa[IeHHE HaBbIKaMU YueOHO-UCCIIEA0BATENbCKOM,
MPOEKTHON U COLMAIbHOMN AEATEIBHOCTH,
OsBnagenne yHHBepcaAIbHBIMH
KOMMYHUKATHBHBIMH efiCTBUSIMH:

0) coBMeCTHAs IeATEJBHOCTD'

- IOHUMAaTh U UCMOJIb30BaTh IPEUMYILECTBA
KOMaHJHOW ¥ MHANBHIYAJbHOH padoThl,

- IPUHUMATD LIeJIM COBMECTHON AESATEIbHOCTH,
OpPraHU30BBIBATh U KOOPAUHUPOBATH JEUCTBHS IO €€
JIOCTUKEHUIO . COCTaBJISATh TIJIaH ICHCTBUH,
pacnpenensaTb POJId C yH€TOM MHEHUN YYaCTHUKOB
00CyK/1aTh pe3yJIbTaThl COBMECTHOH padoOThI,

- KOOPAMHUPOBATH U BBIMOJIHATE paboTy B YCIOBHSIX
peasbHOro, BUPTYAIbHOTO U KOMOWHUPOBAHHOTO
B3aMMOJICUCTBHUS,

- OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE

- OBJIQAETh YMEHUSIMH PadoTaTh B IPyIIIe C
BBITIOJTHCHHUEM PA3JIMYHBIX COLIUAJIBHBIX poneﬁ,
TUTAHUPOBATh PadOTy IPYTMIIbI, PALTHOHAIBEHO
pacrpenensiTh AeITeIbHOCTh B HECTAHIAPTHBIX
CUTyallusIX, aACKBATHO OICHMWBATH BKJIaJA KaKA0I0
13 YYaCTHUKOB I'PYIIILI B PELIEHUE
paccMaTpuBaeMoit mpodeMbl
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MOBEICHUE B PA3JIMYHBIX CUTYALHSIX, TIPOSIBIISITH
TBOPUYECTBO 1 BOOOpaskeHUe, ObITh HHULIUATHBHBIM
OBiageHne YHHBEPCAJBLHBIMH PeryJisiTUBHBIMH
AefCTBUSIMU:

') IPUHATHE ce0si U APYTrUX JIoAeii:

- MPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX JIFOACH
NIPU aHAJIU3€ PE3yIbTATOB ESTENbHOCTH,

- IPU3HABATH CBOE MPABO M MPABO IPYTHX JIFOAEH Ha
omuoOKwu;

- pa3BUBATH CIIOCOOHOCTb MOHUMATh MU C
MO3HMIIMU APYTOTO YEIOBEKA

OK 05. Ocy1ecTBasTb yCTHYIO U
MUCbMEHHYIO KOMMYHHUKALUIO Ha
roCyZapCTBEHHOM s13blke Poccuiickoi
®Deneparyu ¢ yueToM ocoOeHHOCTeH
COLIMAJILHOTO U KYJIBTYPHOIO
KOHTEKCTa

B o0nacTi 3cTeTHYECKOr0 BOCTIUTAHUS:

- BCTETUYECKOE OTHOILIEHHUE K MUPY, BKIIFOHas
3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIIEHUH,

- CrOCOOHOCTb BOCTIPHHUMATD PAa3IMYHbIE BUJIbI
HCKYCCTBa, TPAJAULIUU U TBOPUECTBO CBOETO U IPYTUX
HapoAO0B, OLYIATh 3MOLHNOHAIBHOE BO3/IEHCTBIE
HCKYCCTBa,

- yOEXKIEeHHOCTh B 3HAYUMOCTH TSI THYHOCTH U
o0I1ecTBa OTEUECTBEHHOTO U MUPOBOTO UCKYCCTBA,
STHHUYECKUX KYJbTYPHBIX TPAIULUN U HAPOJAHOTO
TBOPYECTBA,;

- TOTOBHOCTb K CAMOBBIPAXXEHHIO B Pa3HBIX BUIAX
HCKYCCTBa, CTPEMJIEHHUE MPOSIBJISITh KauecTBa
TBOPYECKOH JIMYHOCTH,

OsBnagenne yHHBepCcaAIbHBIMH
KOMMYHUKATHBHBIMH AeiiCTBHSIMH:

a) oOueHne:

- OCYILIECTBIIATh KOMMYHHUKAIIMH BO BCEX chepax
JKU3HHU,

- pacro3HaBaTh HeBepOabHbIC CPENCTBA OOIEHHS,
MOHMMATb 3HaUEHHE COLMAIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKH KOHQINKTHBIX

- chopMHUpPOBATh YMEHHUS PACIIO3HABATh
¢dusnveckue sBIeHUS (MPOLECChI) U OOBACHATD X
Ha OCHOBE M3Y4YEHHBIX 3aKOHOB. PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJMHEHHOE ABIKEHUE,
CBOOOOHOE MAJEHUE TEJI, ABHKEHHUE T10
OKPY’KHOCTH, UHEPLIUS, B3AaNMOACHCTBHUE T,
kosiebaTenbHOe IBUKEHUE, PE3OHAHC, BOTHOBOE
neuxkenne; nudpdy3us, OpOyHOBCKOE MBIKEHHE,
CTPOEHHE JKUAKOCTEH U TBEPABIX Tell, ©3MEHEHHUE
00BbEeMa TeJ MPU HarpeBaHUH (OXJIAXKIECHHIH),
TEIUIOBOE PABHOBECHE, HCTIAPEHUE, KOHACHCALIHS,
IUTABJICHNE, KPUCTAJUTM3ALINS, KUTICHHE,
BJIAYKHOCTB BO3/[yXa, CBSI3b CPEIHEN
KUHETHYECKON SHEPTUH TEIUIOBOTO ABIKEHUS
MOJIEKYJI ¢ a0CONIIOTHOM TeMITEpaTypoOi,
NOBBIIIEHHUE ABJICHUS ra3a MpHu €ro HarpeBaHuu B
3aKPBITOM COCY/I€, CBSI3b MEXKAY MapamMeTpamu
COCTOSIHUS Ta3a B U30MPOLIECCAX;, SIIEKTPU3ALUS
TEJ, B3AUMOJIEIICTBHE 3apsAI0B, HArPEeBaHNE
NPOBOJHHUKA C TOKOM, B3aMMO/IEHICTBHE MarHuTOB,
3JIEKTPOMArHUTHASI HHAYKLIUS, IEHCTBHE
MarHUTHOTO TIOJISI HA MPOBOIHUK C TOKOM U
IBYDKYIUICS 3apsif, JEKTPOMAarHUTHBIE
KoJieOaHuUs M BOJIHBL, IPSIMOJIMHEHHOE
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CI/ITyaL[I/Iﬁ U CMAT4IATh KOH(I)J'II/IKTBI;
- Pa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOKO TOYKY
3pE€HUA C UCTTOJIb30BAHUEM SA3BIKOBBIX CPCACTB

pacnpocTpaHeHUe CBETa, OTPaKEHHe,
npejoMiIeHue, nHTephepeHIus, Tudpakuus u
NOJISIPU3ALIUS CBETA, TUCTIEPCHUS CBETA;
doroanekrpudeckuii 3pdexT, cBETOBOE NaBIEHHE,
BO3HUKHOBEHHE JIMHEHYATOro CIEeKTPa aToMa
BOZIOPO/IA, €CTECTBEHHAs M HICKYCCTBEHHAs
PaarOaKTHBHOCTD

OK 07. CoznelicTBOBaTb COXPAHEHHIO
OKpY>Karollei Ccpenbl,
pecypcocOepeKeHHI0, TPUMEHSITh
3HaHUS 00 M3MEHEHUH KIINMATa,
MPUHIUITBI OEPEITUBOTO
NPON3BONCTBA, 3P (HEKTUBHO
JEHCTBOBATh B UPE3BbIYANHbIX
CUTYALHSX

B o0J1acTH 3K0JI0rHY€CKOr0 BOCIIMTAHHS:

- ¢(hOpMHUPOBAHHOCTD YKOJIOTHYECKOHN KYJIBTYPHI,
MOHUMAHHUE BJIUSHUS COLMATbHO-3KOHOMHYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COITUANIbHOM
Cpelbl, OCO3HaHME TIOOATLHOTO XapaKTepa
JKOJIOTMYECKUX MPOOIeM;

- TIJIAHUPOBAHUE U OCYIIIECTBIICHUE JICUCTBUN B
OKPYJKaroIeH cpejie Ha OCHOBE 3HAHMS 1IENeH
YCTOMYHMBOTO PAa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEMPUATHE ACUCTBUM, MPUHOCALINX BPEN
OKpYyJKarolei cpene;

- YMEHUE MPOTHO3UPOBATH HEOIATOMPUSITHBIE
SKOJIOTHYECKHUE TIOCIEACTBUS MPEANPUHIMAEMBIX
NEUCTBUI, MPEIOTBPAILAT X,

- pacLIMPEHUE OMbITA ASSITEIbHOCTH S3KOJIOTHUECKOM
HaIPaBJIEHHOCTH,

- OBJIAZICHUE HaBBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COLMANIbHOMN
NeATEeTbHOCTH

- ¢OopMHUPOBATH YMEHHUS PUMEHSTH NOJyYECHHBIC
3HaHUS 1J1s1 OOBSCHEHHS YCIOBUN MPOTEKAHUS
(U3NIECKUX SIBJICHUH B IPUPOAE U ISl IPUHATHUS
MPAKTUYECKUX PELIEHUI B TOBCEIHEBHON KU3HU
s o0ecriedeHnst Oe30MacHOCTH MPH 00 paLieHUH
¢ OBITOBBIMU MPUOOPAMH M TEXHUIECKUMHU
yCTpPOICTBaMH, COXPaHEHMsI 310POBbsI U
COOJTIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEACHUS B
OKpY’KarolleH cpese; MOHUMaHHe HeOOXOIUMOCTH
NPUMEHEHUST JOCTIDKEHUH (PU3UKH U TEXHOJIOT U
11l PaliMOHAJIbHOTO MPUPOAONOIb30BaAHMS

IIK 1.1 DxcnnyaTupoBaTh
JKEJIE3HOAOPOKHBIN MOABUKHON COCTAaB
(TI0 BUIaM MOABIKHOTO COCTaBA)

- TOTOBHOCTb K TpYyAy,
MacTepCTBa, TPyIoodue;

- yYMEHHE TIPOTHO3MPOBATh HEOJIAroNpHsTHbIC
SKOJIOTHYECKHE TMOCIEACTBUS MpPEeANPUHUMAEMBIX
JENCTBHI, NPENOTBPAILATh HX;

- BHOCUTb KOPPEKTUBBI B J1€ATEJIbHOCTb, OLIEHUBATH

OCO3HAHUE LECHHOCTH

- OBJIAACHUE OpraHu3alluOHHBIMU u
MO3HABATCIIbHBIMH YMCHUAMU CaAMOCTOATCIIBHOI'O
npuoOpeTeHus HOBBIX 3HAHUH B  IpoLecce
BBITNTOJIHEHUA MPOCKTHBIX u yqe6Ho-
UCCIIEIOBATENbCKUX padoT, yMEHUsMH padoTaTh B
rpynmne ¢ BBIIMOJIHEHUEM PAa3JIMYHBIX COLMAJIbHBIX

COOTBETCTBHUE PE3YyJIbTATOB LEJSIM, OLIEHUBATh PUCKU | poJiel, IJIaHUPOBATh padoty IpyIIIEL,
NOCJEACTBUH NeATeIbHOCTH, pallOHAJIbHO  pacHpenensaTh JAesTeNbHOCTb B
- TOHMMAaTb M HCIOJIb30BAaTh IPEUMYIIECTBA | HECTAHAAPTHBIX CUTyaLUsIX, aIeKBaTHO
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KOMaHJHOW U MHANBHIYAJbHOH padoThl,

- yMeTb NEPEHOCUTb 3HAHUS B IO3HABATENbHYIO U
NPAKTUYECKYIO OOJIACTH KU3HENEATEIbHOCTH,

- KOOPIWHHUPOBATH U BBINOJIHITH pabOTy B YCIOBHUSIX
peaspHOro, BUPTYaJbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICUCTBUSI,

- IeNaTh OCO3HAHHBIH BBIOOP, apTYMEHTHPOBATD €T0,
OpaTh OTBETCTBEHHOCTb 32 PELICHHE.

OLIEHUBAaTb BKJAJ KaXIOro U3 YYaCTHUKOB
TPYMIbI B PELICHHE PaCCMAaTPUBAEMOU MPOOJIEMBI,
- ¢(hOpMHUPOBAHHOCTh YMCHUI AHATU3UPOBATh U
OLICHHUBATH TTOCICACTBHS OBITOBOH 1
MPOU3BOACTBCHHOM ACATCIPHOCTH YCITOBCKA,
CBSI3aHHOH ¢ (PU3MUCCKUMU MPOLIECCAMH, C TIO3ULIAI
3KOJIOTHIECKON OE30MaCHOCTH; MPEACTABICHUH O
PaMOHATBHOM TIPHPOAOIIONB30BAHUH, & TAKKE
Pa3yMHOM HCTIOIB30BAHUH JOCTHXKCHUM HAYKU U
TEXHOJOTUM A1 JATbHEUIIETO Pa3BUTHSL
YEIOBCUCCKOrO 0OIECTRA.
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2. CTpykTypa u coaepxranue 00meo0pa3oBaTe/JbHOH TUCHUILIHHBI

2.1. O06beM AUCUMIIMHBI U BHAbI Y4e0OHOi padoTbl

Bua yueoHoii paboThI O0bem B
qacax
O0bem o0pa3oBaTebHOI NPOrpamMMbl 188
AHCHMIITHHBI

1. OcHoBHOE cogep:kaHue 92
BT. 4.
TeopeTnYecKkoe oOydeHue 70
1aB6OpaTOpHBIE 3AHATUS 10
KOHTPOJIbHBIE PadOTHI 12
2. IIpodeccuoHaATBbHO-OPHEHTHPOBAHHOE 88
coiep:KaHue
BT. 4.
TeopeTuYecKkoe oOydeHue 64
nabopaTopHbIE 3aHITHS 24
KoncyabTauun 2
IIpomexkyTouHAst aTTeCcTALUSA -
1 cemectp — nudepeHINPOBAHHBIN 3a4eT
IMpomesxxkyTouHas aTTecTaums 6
2 cemMeCTp - IK3aMeH




2.2. TemaTn4yeckui IJIAH U COAepPRKaHHE TUCHHUILIHHBI

HaumeHoBaHue Coaep:xkaHue yueOHOr0 MaTepHaJia, JJadopaTopHble H MPAKTHYECKHE O6bem dopmupyembie
pa3aesioB U TeM PadoOTHL, HHANBUAYAJIBHBIN NPOEKT (el npedycmMompen i) 4acoB o0mue u
npogeccuoHANIbHbIE
KOMIIeTEeHIHH
1 2 3 4
Beenenue. Coaep:kaHue y4eOHOr0 MaTepHAaJIa; 2 OK 03
®usuka u meToabl | Pusuka — PyHIamMeHTa bHAA HayKa O npupoae. EcTecTBeHHO-HAYUHBIH METOJ MTO3HAHMS, OK 05
HAYYHOI'0 MO3HAHHUS | €0 BO3MOXXHOCTU M TIPaHMLbI NPUMEHUMOCTH. DKCIEPUMEHT U TeOopus B IPOLECCE
MO3HAHUS TNpHUPOAbl. MopenupoBaHue (QHU3MUYECKUX SBJISHWH M IpoueccoB. Polb
SKCIEPUMEHTa U TEOpPUM B INIpOLEcce IMO3HaHUA npuponbl. DPusnyeckas BeIUUHHA.
Ouznueckue 3aKOHBL. | paHHLBI MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB M TEOPHIA.
[Mpunnun coorsercTBusi. IloHsitTne o ¢usuueckoli kaptuHe wmupa. [lorpermHocTy]
u3MepeHuil (PU3NUECKUX BEIHYUH. JHauenue usuxu npu oceoenuu npodeccuii CI10|
u cneyuanviocmeit CI10
Pasnen 1. Mexanuka 12(4/-) OK 01
Tema 1.1 CoaepxaHue yueGHOro Marepuaja: 2 OK 02
OcHoBbI KUHEeMATHKH | MexaHW4YecKkoe [BWXKEHWEe © ero Buabl. MarepuanapHas Touka. CKaisapHsle U OK 04
eéekmopusle Qusuueckue eeauyunsl. OTHOCUTENBHOCTb MEXAHUYECKOTO JIBIDKEHHS OK 05
Cucrema orcuera. [lpunmun orHocutenbHOocTH [amuies.  CrnocoObl  omucaHusl OK 07
newxkennsi. Tpaexkropust. [lyte. Ilepemernenne. PaBHOMEPHOE MPSIMOJIMHEIHOE IBIKEHHE. IK 1.1
CkopocTe. VYpaBHeHUE NBUXKEHUS. MTHOBEHHass W CpEedHsA CKOPOCTU. YCKOpEHHe.
[IpsiMonuHeliHOe ABUXKEHHE C IOCTOSHHBIM YCKOpeHHeM. JIBukeHHe C IOCTOSHHbIM]
YCKOpPEHHeM CBOOOAHOTO mazeHus. PaBHOMEpPHOE IBM)KEHHE TOYKH MO OKPYXKHOCTH,
yrioBasi CKOpocTbh. LleHTpocTpemurenpHoe yekoperne. Kunematuka abCOIIOTHO TBEPAOTO
Tesa
Tema 1.2 Coaep:kaHue yueOHOr0 MaTepuaJa; 4
OcHOBBI AUHAMHUKH OcHoBHast 3amava nuHamukd. Cumima. Macca. 3akonbl Mexanuku Hprorona. Cuibl B
npupone. Cuna TAXKECTU U CHUJla BCEMHUPHOI'O TATOTEHUS. 3aKOH BCEMUPHOTO TSTOTEHMSI.
IlepBast kocMuueckasi CKOpOCThb. [IBrokeHne miuaHeT U MajbiX Tesl CONMHEYHON CHCTEMBL
Bec. Hesecomocts. Cunbl ynpyroctu. Custsr mpenus
Tema 1.3 Coaep:kaHue yueOHOr0 MaTepHAaJIa; 4
3akonbl coxpanenus B| Umnynbc Tena. MMiynbe cuiibl. 3aKOH COXPaHEHHUs] MMITYJbCa. PeakTHBHOE NBHXKEHHE.
MeXaHHKe Mexanuueckas paboma u mownocms. Kunemuueckas suepzus. Ilomenyuanvnas

IJHePzUA. 3akon COXPUAHEHUA MexaHu4ecKkoil IJHEPUU. Pabora CcHIIBI TSKECTH H CHJIBI
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ynpyroctu. KoHcepBatusHble cuibl. Ilpumenenue 3akono6 coxpanenus. VicnonszoBanue
3aKOHOB MEXAaHUKH M1 OOBSICHEHHWs] [BW)KCHUS HEOECHBIX TN W U Pa3BUTHUSA
KOCMHUYECKMX MCCII€OBAHUN, TIpaHHLlbl TMPUMEHUMOCTH KJACCHYECKON MEXaHUKU.
Ilpakmuueckoe npumenenue Quuueckux 3HAHUIL 6 NOBCEOHEGHOW JNCU3HU O
UCHOLb308AHUSA HPOCHMBIX MEXAHUIMOB, UHCHIPYMEHNO8, MPAHCHOPHHBIX CPEOCHI8

Peurenue 3a0au ¢ npopeccuonanvnoii nanpagieHHocmvio no pazoeiy «Mexanuxay 2
Pazgen 2. MoJjiekyJsipHasi (pM3HKa U TEPMOAUHAMHUKA 34 (12/4) OK 01
Tema 2.1 CoaepxaHue yueGHOro Marepuaja: 6 OK 02
OcHoBbBI OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopuu. PasmMepbl U Macca MOJIEKYJT U OK 03
MOJIEKYJISIPHO atoMoB. bpoyHoBckoe nBuskeHne. CUibl U SHEPTUs MEXMOJIEKYIPHOrO B3aUMOIEHCTBHUS. OK 04
- kuHeTH4eckoii | CTpoeHue Ta3000pasHbIX, KUAKUX M TBEPAbIX Tell. MneanbHbli ra3. JlaBneHue rasa. OK 05
TEOPUH OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOH Teopuu ra3os. Temmeparypa u ee OK 07
usMepeHre.  AOCOMIOTHBI  Hyinb  Temmeparypbl.  TepMomuHaMuueckass — ImKania K 1.1
temriepatypbl. Temneparypa 3Be3n. CKOpPOCTH [BIKEHHS MOJIEKYJ U HUX HU3MEpEHHe.
Ypasuenue cocmosanua uodeanvnozo 2aza. Wzonponeccel n ux rpadpuxu. [azoesie
3axousl. Moaapnas 2a306as nocmosannan
Peutenue 3a0au ¢ npoheccuonaivHoii HANPAGIEHHOCHIDIO 2
JlaboparopHbie 3aHATHS: 2
Jlabopamopnas paboma Nel. V3yuerne OJHOTO U3 H30MPOLECCOB
Tema 2.2 Coaep:kaHue yu4eOHOr0 MaTepHuaJia; 6
OcHoBbI BryTpeHHsIst SHeprusi cucTteMbl. BHyTpeHHss s>Heprusi upeanpbHoro raza. Paboma u
TEePMOAUHAMMKH | menjioma Kak (opmut nepedauu nepzuu. Tenioemrocms. Yoenvnas menioemkocmes.
KonnuectBo Termnotel. Ypasuenue meniiogozo éananca. IlepBoeHa4ano TepMOIUHAMUKH.
Anmnabarsbiii  mpouecc. Bropoe Hawanmo TtepmonuHamuiku. Ilpunyun Oeiicmeus
menioeoii  mamwunol. Tennogvie Oseuzamenu. KIIJI menioeozo  oOeuzamens.
Xonoouivnoie mamunst. OXpaHa NPUPOJIBI
Peutenue 3a0au ¢ npoheccuonaivbHoii HANPAGLEHHOCHIDIO 2
Tema 2.3 Coaep:kaHue yue0OHOro MaTepuaJa: 8
ArperaTHbie Ucnapenne u koHnmeHcanusi. HacellleHHBIH mMmap W e€ro cBoiictBa. Abcoiomnas u
COCTOSIHUS BELIECTBA | OMHOCUMENbHAA GLANCHOCHY 6030yxa. 11pubophl st onpeneeHns BIAKHOCTH BO3yXa.
U ¢a3oBbie Touka pocbl. Kunenue. 3aBucumMocTb TeMIiepaTypbl KMIIEHUs OT AasieHus. Kputuueckoe
epexoabl cocrosiHue Beuectsa. [Ilepecpemwiii nap u e20 UCHONb306AHUE 6 MEXHUKE.

XapakTepuCTUKA JKMIKOIO COCTOSIHUS BewecTBa. IIOBEpXHOCTHBIA CJIOH >KHUAKOCTH.
OHeprusi NMoBepxHOCTHOro cinosi. bmwxkuuil nopsnok. Iloeepxnocmuoe namsasicenue.
Cymauueanue. feienun na zpanuye dNcuokocmu ¢ meepovim mejiom. KanuyispHble
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ABJICHUs. XapaKTePUCTUKAa TBEPAOrO COCTOSIHMS BelecTBa. Kpuctaiummdeckue U
amopdHbIe Tena. YIpyrue cBOWCTBA TBEPHAbIX Tej. 3akoH ['yka. MexaHu4eckre CBOHCTBA)
TBepabIX Tel. ITnactuueckas (ocratounast) nepopmanusi. Teniiosoe pacuiupenue meeposix|
men u ocuokocmeil. Koappuuyuenm nuneiinoco pacwupenusn. Korzpduyuenm
00vémnozo pacwupenun. Yuem pacwiupenus 6 mexnuke. Iliasnenue. Yoenvnasn
meniioma niaeienus. Kpucrannmzauus. IIpakmuueckoe npumenenue ¢ noeceOHeGHOl
AHCU3HU (PU3UUeCKUX 3HARUIL O C6OTICMBUX 2A306, HCUOKOCMEN U MBepOblX meJl

Pewienue 3a0au ¢ npogheccuonaibHoll HANPAGIEHHOCHIbIO 2
JIaGopaTopHble 3aHATHS:
VIabopamopunas paboma Ne2 Onpedeitenue 61axncHOCmU 6030yXd. 2
Vlabopamopunas paboma Ne3 Onpedenenue kodhhuyuenma nogepxunocmmnozo 2
HAmMAdCERUA JHCUOKOCHIU
KonTpoabnas padora Nel «MonekynsipHas GU3NKa U TEPMOTUHAMHUKA» 2
Pazpen 3. DiaexkTpoanHaMuKa 74 (34/18) OK 01
Tema 3.1 Coaep:xanue y4e0HOro MaTepuasia: 10 OK 02
DIEKTPUIECKOe NoJIe | Djrekmpuueckue 3apsaodsl. DJEMEHTAPHBIA DNEKTPUUECKUI 3apsin. 3aKoH coxpaneHust OK 03
3apsada. 3axkon  Kyaona. DnexTpudeckas TOCTOSIHHAs.  DJIEKTPHUYECKOE  TOJIE. OK 04
Hanpspxkernocts snektpudeckoro mons. Ilpunmun cyneprniosunmu nonei. IIpogoonuru g OK 05
anekmpuieckom noie. Juidiexkmpuku 6 Iexkmpudeckom noie. Ilonapuszayus OK 07
oustekmpuros. Pabora cun saekTpocratuueckoro mnois. l[lorenuman. Pasznocmb HK 1.1
nomenyuanos. (Cea3p Medcly HANPANCEHHOCMBIO U PAZHOCHbIO NOMEHUUAI08
INEKMPUUECKO20 noJ. Inexkmpoemrocmp. Eounuyu INEKMPOEMKOCHIU.
Konoencamopu. Coedunenue xondencamopos 6 éamapero. IHepzus 3apAdlCeHHO20
Konoencamopa. Jueprusi snekrpudeckoro noius. Ilpumenenue konoencamopos
Peutenue 3a0au ¢ npoheccuonanbHoil HARPAGIEHHOCHbIO 2
JlabopaTropHble 3aHATHS:
Jlabopamopnas paboma Ne4. Onpeodenenue r1eKmpudeckoil eMKOCmU KOHOEHCAmopos 2
Tema 3.2 Coaep:kaHue yueOHOro MaTepuaJa: 10
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3aKOHbI MOCTOAHHOrO YCNOBUS, HEOOXOAMMbIe A5 BOSHUKHOBEHUS 1 NOAAePXKaHWUs 31eKTpMYecKoro Toka. Cuna

TOKa

Tema 3.3
DNEeKTPUYECKIUA
TOK BpPas/inyHbIX

cpegax

Tema 3.4

TOKa M NNOTHOCTbL TOKa. 3akKoH OMa N4 yyacTKa uenu. 3aBMCcMMOCTb 3/1EKT PUYECKOro
CONpPOTUBAEHNA 0T MaTepuana, [AAWHbI W NAoWajan MOMNepevyHoro CeyeHus
NpoBOAHMKA. 3aBMCUMOCTbL 3/1EKTPUYECKOT0 COMPOTMUBAEHMUA TMPOBOLHMKOB OT
TemnepaTypsbl. TemnepaTypHbIi KO3 (huuymeHT CONpPOTUBNEHNA.
CeepxnpoBognMocTb. PaboTa 1 MOLWHOCTbL NOCTOSAHHOIO TOKa. TennoBoe AencTBue
ToKa. 3akoH [>koyna—JleHua. 3MeKTpPOoABMXKYLWLAA cuia UCTOYHMKA ToKa. 3aKoH
Oma fana nosHoW uenu. AneKTpuyeckue uenu. MNapannensHoe u nocnesoBaTeNbHOe
coeaMHeHne npoBoAHMKOB. 3akKoHbl Kwupxrotha pnsa ysna. CoefiMHeHWe UCTOYHMKOB
3NeKTPUYECKOW aHeprum B baTapeto

PeweHue 3agay ¢ npogeccMoHanbHOM HanpaBneHHOCT b0

JlabopaTopHble 3aHATUSA:

Na6opaTopHasa pa6oTa Ne5 OnpegeneHneynenbHOro conpoTUBNEHUS NPOBOAHUKA.
NabopaTopHasa paboTa Ne6 OnpeaeneHne TEPMUYECKOTo KoshpuumneHTa
CONPOTMUBEHNA MefU.

NabopaTopHas paboTaNe7 M3amepeHne SC 1 BHY TPEHHEr0 CONPOTMBEHUS
NCTOYHMKA TOKa.

NabopaTopHas paboTa Ne8 3yueHune 3aKOHOB NOCNEA0BATE€IbHOIO U NapannesnbHOro
COeJMHEHWNIA NPOBOAHWNKOB.

Nab6opaTopHasa paboTa Ne9 NccnegoBaHne 3aBUCMMOCT M MOLLLHOCT W /laMnbl
HakKannmBaHWA 0T HanpA>XeHUsa Ha eésa>kumax.

Nab6opaTopHasa paboTaNel0 OnpegeneHne KM O aneKTponanTKu

KoHTponbHasa pabota Ne2 «3nekTpuyeckoe nose. 3aKOHbl MOCTOAHHOIO TOKa»

CogepxxaHue yyebHoro matepuana:

ANeKTpUYecKnini TOK B MeTannax, B aIeKTpoAnTax, rasax, B Bakyyme. 31eKTponuns. 3akoH
anekTponusa Papages. INeKTPOXUMUYECKNA 3KBMBANEHT. Buibl rasoBbix paspsagos.
TepmoanekTpoHHas amuccusa. [nasma. ONeKTPUYECKUn TOK B MONYNpPOBOSHUKAX.
CobcTBEHHas n npumecHas NnpoBOAMMOCTH. P-n nepexog. MpumeHeHne
noJsiynpoBOAHUKOB. M0NynpoBOAHMKOBbLIE MPUGOPLI

PewweHune 3agay4 ¢ npodeccroHanNbHON HanpaBieHHOCT b0
JlabopaTopHble 3aHATUSA:
NabopaTopHasa paboTaNell OnpefesieHne 3/IleKTPOXUMUYUECKOTO 3KBMBaNEHTa Mean

CofaepxxaHue y4e6HOro MaTepmana:

N DNDNDNDDNDDN
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MarHuTtHoe nose

Tema 3.5
ONeKTpoMarHnT
HasUHAYKUNSA

Tema 4.1
MexaHnueckue
Koneb6aHua u
BO/IHbI

Tema 4.2

BekTop WHAYKUMM MArHMTHOro nonsi. HanpsXXeHHOCTb MarHMTHOro nons. [OelicTBue
MarHUTHOrO MONA Ha NPSAMONIMHENHbIA NPOBOAHUK C TOKOM. B3anmmopeinctsme TOKOB.
Cuna Awmnepa. [MpumeHeHune cunbl Amnepa. MarHuTHblli  noTok. Pa6ota no
nepemMeLLeHno NPoBOAHMKA C TOKOM B MarHUTHOM none. [elicTBMe MarHUTHOroO Noss Ha
ABmXywmiica 3apsg. Cuna JlopeHua. TpumeHeHue cunbl JlopeHua. OnpegeneHue
yAenbHoro 3apsfga. MarHMTHble CBOWCTBa BewecTBa. MarHMTHasa MNPOHMLAEMOCTb.
ConHeYHast akTUBHOCTb U €€ BMUSHME Ha 3eMnto. MarHuTHble Oypu
PeweHue 3agay ¢ npogecCMoHanbHOM HanpaBieHHOCT b0
CogepxxaHue yyebHoro matepuana:
FABNeHNe 31eKTPOMarHUTHOW WMHAYKUMKU. TpaBuno JleHua. 3aKOH 31eKTPOMarHUTHOM
MHAYKUMKU. Buxpesoe 3nekTpuyeckoe none. 30C uvHAYKUMKM B ABUXYLLUXCA
NnpoBoAHMKax. HABneHWe camMOUHAYKUUN. WHAOYKTUBHOCTb. JHEPrus MarHUTHOrO
nons TOKa.
B3anMoCBA3b 31eKTPUYECKUX N MArHUTHBIX NOMei. NeKTPOMarHUTHoe none
PelwweHune 3aga4 ¢ npodeccroHaNbHON HanpaBieHHOCT b0
JlabopaTopHble 3aHATUA:
Na6opaTopHan paboTa Nel2 N3yyeHne ABNEHUSA 31eKTPOMArHUTHOW UHAYKLNN
KoHTponbHaa pabota Ne3 «MarHuTHoe nosne. INeKTpoMarHMTHas MHAYKLUNSA»

Pasgen 4. Kone6aHusa 1 BOJIHbI
CogfepxxaHue yuebHOro matepuana:
KonebatenbHoe [fBmxeHue. [apMoHu4yeckune KonebaHua. CBOOOAHblIE MexaHMYecKue
KonebaHus. [peBpalieHve 3aHepruu npu KonebaTenbHOM  ABUXeHUU. CBO6GOAHbIE
3aTyxawume MexaHuyeckme KonebaHmsa. MaremMaTUUYeCKUin MasTHUK. TIPY>XXUHHbIRA
MasATHUK. BbIHY>eHHble MexaHuyeckue KonebaHus. Pe3oHaHc.

MonepeyHble M MNPOAO/NbHblE BOMHbI. XapaKTePUCTUKU BONHbI. 3BYKOBbIE BOJHbI.

YnbTpasByK v ero npumeHeHune

CofaepxxaHue y4e6HOro MaTepumana:

2
2

20 (8/2)
4

10

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.1
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ONeKTPoOMarHuUTH
blekonebaHnAn
BOJIHbI

CB060AHbIE 3NEKTPOMArHUTHbIE KOMebaHus. [NpeBpalleHne 3HEPrum B KONebaTe/lbHOM
KOHType. dopmyna TomcoHa. 3aTyxaruinme 3/MeKTPOMArHUTHble Konebauusa. eHepatop
HesaTyXalwWmnx 3NeKTPOMArHUTHbIX  Ko/e6aHWii.  BbIHY)XJeHHble  3neKTpuYeckue
KonebaHmsa. TlepeMeHHbI TOK. [eHepaTop MepeMeHHOro Toka. EMKoCcTHoe m
WHOYKTMBHOE CONPOTUB/IEHUSA NEPEMEHHOr0 ToKa. AKTWBHOE CONPOTUBNEHNE. 3aKOH
Oma [ns  3NeKTpuUYecKor Lenu TMepemMeHHOro Toka. PaboTa M MOWHOCTbH
NepemMeHHOro TOKa. Pe3oHaHC B 3feKTpuUYeckoin uenu. TpaHcopmaTopbl. TOKK
BbICOKOM 4acToThbl. [lonyyeHune, nepefavya W pacnpejeneHne 3MeKTPOIHEPTUN.
JNeKTpOMarHMTHOe Mosie Kak 0coOblil  BWA MaTepun. DNIEKTPOMArHUTHbIE  BOJHbI.
CBoilCcTBa 3M1eKTPOMarHUTHbIX BOMH. Bubpatop [lepua. OTKpbITbIA  KonebaTesbHbIN
KOHTYp. W306peTeHne paguo A.C. lMonosbiM. [MoHATME O paguocsasu. [puHumn
pagnoceAsn. NpuMeHeHUe 3N1eKTPOMarHUTHbLIX BOJH

PelueHue 3a4a4 ¢ NpoeccroHanbHoi HanpaBieHHOCTbIO

JlabopaTopHble 3aHATUA:
Na6opaTopHasa pa6oTa Nel3 M3yuyeHne paboTbl TpaHchopmaTopa

KoHTponbHasa pa6oTta Ne 4 «Kone6aHns 1 BONHbI»

Tema 5.1
Mpupoga ceeTa

Pasgen 5. OnTuka
Copep>xaHune y4yebHOro martepuana:
ToueyHblli UCTOYHMK cBeTa. CKOpPOCTb pacnpocTpaHeHUs cBeTa. 3aKOHbl OTPaXKEHUS U
npenomneHns ceeta. CoNHeYHble W NYyHHble 3aTMeHuMdA. lMpuHumn TolireHca. MonHoe
oTpaxeHue. JInH3bl. lMocTpoeHne un3obpaxeHus B NMH3ax. Popmyna TOHKOWN JINH3bI.
YBenuueHne nuMH3bl. 'na3 Kak ontuyeckas cuctemMa. ONTuYeckme npuobopbl. Teneckonsbl.
Cuna cseTa. OCBeW,BHHOCTb. 3aKOHbI OCBELLLEHHOCTU
PewweHune 3aga4 ¢ npodeccroHanNbHON HanpaBieHHOCT b0
JlabopaTopHble 3aHATUA:
NabopaTopHadpaboTa Neld OnpefefieHre nokasaTensd npesomaeHunsa cTekna

2
2

20 (41-)
4

OK 01
OK 02
OK 04
OK 05
MK 1.1

21



Tema 5.2
Bo/nHoOBbIe cBOCTBA
cBeTa

Copep>xaHune y4yebHOro martepuana:

NHTepdepeHuns ceeta. KorepeHTHOCTb CBETOBbIX Ny4eil. MHTepdepeHLUs B TOHKUX
nneHkax. Konbua HblOTOHA. Kcrnonb3oBaHWe WHTepgepeHUUM B HayKe W TexHUKe.
Ovdpakuyna ceeta. Audpakuma Ha wenu B napaniefnbHbIX ayyax. AudpakunoHHas
peweTtka. MoHATUe 0 ronorpaduun. MonapusaLma nonepeyHbIxX BOMH. Monapusayus ceeta.
[BoliHoe nydenpenomneHue. Monspougbl. Aucnepcua ceeta. Buabl usnyyeHuii. Bugbl
cnekTpoB. CnekTpbl ucnyckaHWa. CnekTpbl nornoweHns. CnekTpanbHbIA  aHanus.
CnekTpanbHble  Knaccbl 3Be3f4.  YnbTpaguoneroBoe  m3nydeHue. VH@pakpacHoe
n3nyyeHue. PeHTreHoBckune nyun. VIx npupoga n ceolictea. LLIkana 3n1eKTpOMarHUTHbIX
N3nydeHnii

JlabopaTopHble 3aHATUA:

Na6opaTopHasapa6oTa Nel5 OnpeseneHue AVHbI CBETOBOM BOHbI C MOMOLLbHO

AN PaKUMOHHON peLleTKu.

Na6opaTopHaa paboTa Nel6 HabntogeHne CAAOWHONO U IMHEAYATOro CNeKTPoB

KoHTponbHasa paboTta Ne 5 «OnTuka»

Tema 5.3

[BMXXeHME CO CKOPOCTb cBeTa. MocTynaTbl TEOPUM OTHOCUTENbHOCTW U CNeAcTBUS U3

CneuunanbHaa TeOpUss  HUX. IHBapMaHTHOCTb MOAYSt CKOPOCTW CBETA B BaKyyme. JHeprus nokos. Cea3b Macchl 1

OTHOCUTEJ/IbHOCTU

Tema 6.1
KBaHTOBasi onTukKa

Tema 6.2
dunsnkKa atoma u
aTOMHOro agpa

3Heprum cBobOAHON YacTuLbl. DIEMEHTbI PENATUBUCTCKON AMHAMUKN

Pasgen 6. KBaHTOBas hm3nka
CogfepxxaHue yuebHOro matepuana:
KBaHTOBas runotesa MnaHka. TennoBoe usnyyvyeHme. KopnyckynsapHoO-BOMHOBOW Ayasin3M.
doToHbl. 'vnoTesa pfe bpoind 0 BOMHOBbLIX CBOKMCTBax 4acTuy. COOTHOLWEHME
HeonpegeneHHocTed [eli3eHbepra. [aBneHue cBeTa. XMMWYECKOe [JeliCTBUE CBeTa.
OnbiTel M.H. Nebegesa n H W. Basunosa. ®oT03hheKT. YpaBHeHUE DMHW TelnHa ANA
oTo3hheKTa. BHewHn®i (DOT03NEKTPUYECKINIA ahheKT. BHYTpeHHUI
hoToahpekT. Tunbl POTO3/1eMEeHTOB. [MpuMeHeHMe PoTo3hdekTa
Copep>xxaHune y4yebHOro martepuana:
Pa3BuTune B3rNaf0BHa CTpPOeHMe Beuwlectsa. Mojgenu CTpPOeHWA aTOMHOro  agpa.
3aKOHOMEpPHOCTU B aTOMHbLIX CMeKTpax Bofopoga. ApepHas mofgens atoma. OnbiThl
3. Pesepopna. Mogens atoma Bogopoga no H. bopy. KsaHTOBble noctynatel bopa.
Na3sepbl. PagnoakTUBHOCTD. 3aKOH pafnoakTMBHOro pacnaga. PafMoaKTuBHbIe
npespaweHnsa. Cnocobbl HabMOAEHUA U PerucTpaumm 3apsdkeHHbIX 4vacTuy. dddekT
BaBunosa - UepeHkoBa. CTpoeHMe aTtoMHOro sgpa. JegekT Maccbl, 3Heprus cBA3N U

12 (2/-)
4

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.1
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YCTOWYMBOCTb  aTOMHbIX  Afep. SAepHble  peakuuu.  FAgepHas  aHepreTwuka.
OHepreTMYecKUin BbIXOA ALEPHbIX peakuuii. IcKyccTBeHHas pajuMoakTUBHOCTb. [eneHue
TaXenblX fgep. LlenHas fagepHas peakuus. Ynpasnsemas LUenHas peakuus. HAepHbIR
peakTop. TepMos4epHbIA CUHTE3. DHeprua 3ee3q. MonyyeHne pagmMoakTUBHbLIX M30TOMNOB
W uUX npuMmeHeHue. buonornyeckoe  felicTBMe  pafMOaKTUBHbLIX  U3NYYeHUMN.
AnemMeHTapHble YacTubl

KoHTponbHaa paboTta Ne 6 «KBaHTOBas pusnka»

Pasgen 7. CTpoeHue BceneHHomM
Tema 7.1 Cofep>xaHune y4ebHoro martepuana:

CtpoeHune ConHeuHOW  ConiHeuHas CUCTEMA: M/aHeTbl U Masble Tena, cuctema 3emns—JlyHa
CUCTEMBI

Tema 7.2 Cofep>xaHune y4ebHoro martepuana:
Ssontouus BeeneHHoik Ctpoenune n sgontouuns ConHua 1 38834, Knaccuukaums 3sé3g. 3BE34bl U UCTOUHUKU WX
3Heprum.

FanakTnka. CoBpemMeHHble NPeACcTaBNeHUs 0 CTPOEHUN 1 3BONOLUNN BceneHHoW

JabopaTopHble 3aHATUSA:

Nab6opaTopHasipaboTa Nel7. N3yyeHune KapTbl 3Be34HOr0 Heba
MpomexXyToyHaa aTTecTaynsa: aK3aMeH

Bcero:

180

OK 01
OK 02
OK 03

OK 04
OK 05
OK 07
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3. Ycnosusa peanunsaunm nporpaMmmbl 06LLieobpa3oBaTesibHON AUCLUMIUHDI

3.1. TpeboBaHNA K MMHMMa/TbHOMY MaTepuasibHO-TEXHNYECKOMY 06ecrneYveHunto
Peannsauma nporpammbl AUCUMNIMHBI TpebyeT Haimuma yyebHOro kabuHeta
(PU3MKM, OCHALLEHHOro C COOTBETCTBUM C NpuioxkeHnem 7 OMOrT.

3.2. HopmaLmoHHOe 06ecredeHne 00y4HeHNS

Ona  peanusauuMn  nporpammbl  6GMGNMOTEYHBLIN  )OHA  06pazoBaTesIbHOW
opraHuM3aumMm fO0/MKeH MMeTb MeyaTHble W/MNM 3NEKTPOHHbIE 06pa3oBaTe/lbHble U
MHDOPMALMOHHbIE ~ Pecypcbl, PEKOMEHAOBaHHble AN WUCMO/Mb30BaHMS B
06pa3oBaTe/ibHOM MpoLecce, He cTapLle NATK IET C MOMEHTA U3JaHus.

I OCHOBHbIE NeYvaTHble U 31EKTPOHHbIE N3AaHWS

1) OmutpueBa B.®. dusnka gna npoeccuii U cneunanbHOCTER TEXHUYECKOTO
npouns.: yyebHUK [Ana  CTyA. yypexzaeHwn cped. npodg. ob6bpasosaHus / B.®.
OmuTpuresa. - 8-e u3f., ctep. -M.: M3patenbckuii LeHTp «Akagemus». 2020. - 496c.
2) Omutpresa B.®. dusmka gnsa npodeccuin U crneuymanbHOCTER TEXHUYECKOTO
npotuna. COOpHMK 3adad: y4yeb. nocobuve Ana CTyd. yypexaeHun cped. npod.
obpasoBaHua / B.®. [mutpueBa. - 5-e m3g., crep. -M.: M3patenbsCkuii LEHTP
«Akagemus». 2020. - 256 c.

SNEKTPOHHbIe N3aaHNA (3N1eKTPOHHbIE PecypChl)

1 «OTKpbITasa uanka» http://www.physics.ru/

2. «®Pusmka.rnx» http://www.fizika.ru/

3. «BupTyasibHbIA METOANYECKNIA KAOVHET yunTens (PU3MKM U aCTPOHOMUN»
http//www.gomulina.orc.ru/

4, Caint «®usmka B aHuMauumax» http://physics.nad.ru/physics.htm

5. MacTep-knacc «Kueasa ¢msmnka» http://www.mt-edu.ru/hage.php?id=931

6. Linchposas nabopatopus «Apxumea» (J/labopaTopHble paboTbl MO Pr3MKe)
http//www.9151394. ru/projects/arhimed/arhim Y/cituo/lab_raboty f.htm

7. BupTyanbHble nabopatopun (MHTepaKTMBHbIE MOAENM Pa3/INyHbIX MPOLEeCCoB)
http//somit.ru/index_demo.htm

3.2.2. [onoNHUTeIbHble NCTOYHUKUN
1 3aneKTpoHHbIN pecypc  https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1
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4. KOHTPOJ/Ib M OLICHKA PE3yJAbTATOB OCBOCHHS JUCIHUILIHHbBI

KouTpoab M omeHka pacKpbIBAlOTCS YEPE3 TUCHUILJIMHAPHBIE PE3YJIBTATHI,
YCBOCHHBIC 3HAHUSI U MPUOOPETCHHBIE OOYYAIOUIMMUCS YMEHUS, HANpPABJICHHBIE HA
(dhopMupoBaHUE 0OUX U MPOPECCUOHATIBHBIX KOMIETEHIUH.

Koa n HauMeHOBAHHE Paznen/Tema THn omeHOYHbIX
¢dopMupyemMbIX KOMIETEHIH I MeponpUsITUI
OK 01. Beibupats crocoOsl Pazmen 1l Temer 1.1.,1.2,1.3

pernenus 3a1a4 Mpo(ecCuoHanbHOM| Pasnen 2. Temsr 2.1.,2.2., 2.3.
ACATEJIbHOCTH IPUMEHUTEJIBHOK Paznen3. Temb1 3.1.,3.2..3.3,34.,
Pa3IMYHBIM KOHTEKCTAM 35
Pasnen 4. Temp14.1.,4.2.
Pasmen 5. Teme1 5.1.,5.2.,5.3.
Pasnen 6. Temp1 6.1., 6.2.
Pasmen 7. Temp1 7.1.,7.2.
OK 02. Mcnonw30BaTh Pazmen 1l Temer 1.1.,1.2,1.3
COBPEMCHHBIC CPEACTBA ITONCKA, Pasnen2. Temrp1 2.1.,2.2.,2.3.
aHaJn3a U UHTEePIpETali Paznen 3. Tembr 3.1.,3.2.,3.3,
uH(pOpMaMKM MUH(YOPMAIMOHHbIE | 3 4.35.
TEXHOJIOTHH JJISI BBITOJTHEHHS Pasnen 4. Tempi 4.1, 4.2,
327181 MPOGeCCHOHANBHOM Paspen 5. Tembr 5.1., 5.2, 5.3,
NeATeIbHOCTH
Paznen 6. Temp1 6.1., 6.2.
Pasmen 7. Temp1 7.1.,7.2.
OK 03. [Inanuposate u Pazpgen 1l Tembr 1.1.,1.2, 1.3
pean30BBIBATH COOCTBEHHOE Pasmen 2. Temb12.1.,2.2.,2.3.
npoQeccHOHAIBHOE U IMYHOCTHOE | Pasnen 3. Temsi 3.1, 3.2, 3.3,
pasBuTHE, MPEANPHHUMATENBCKYIO | 3 4 3 5.
ACATCIIBHOCTE B Pazmen 7. Temsr 7.1., 7.2.
npodeccuoHanbHOH chepe,
HCIIOIb30BATh 3HAHHS 110
(uHAHCOBOI I'PAaMOTHOCTH B
Pa3JIMYHBIX KU3HEHHBIX CUTYAIHSIX
OK 04. 3¢ pexruro Pazpgen 1. Tembr 1.1.,1.2, 1.3
B3aUMOZIEHCTBOBATh U PabOTaTh | Paspmen 2. Temsr 2.1, 2.2, 2.3.
KOJUICKTUBE U KOMaH[e Paznen 3. Tembr 3.1.,3.2., 3.3,
34,35,
Pasnen 4. Temp14.1.,4.2.
Pasmen 5. Temr1 5.1.,5.2.,5.3.
Pasnen 6. Temp1 6.1., 6.2.
Pasmen 7. Temp1 7.1.,7.2.
OK 05. OcymectBnsat ycTHytO 1 | Pasmen 1. Temsr 1.1, 1.2, 1.3
MHUCbMEHHYI0 KOMMYHHMKALMIO Ha | Paspmen 2. Temer 2.1., 2.2, 2.3.
roCy1apCTBEHHOM sI3bIKE Paznen 3. Tembr 3.1.,3.2., 3.3,
Poccutickonn @enepanuu ¢ 34,35,
YHeTOM ocodeHHoCTeli Pasnen 4. Tembi 4.1, 4.2,
;‘;ﬁf:}f;f;m 1 KyIETypPHOTO Pasnen 5. Tems1 5.1, 5.2.. 5.3.
Pasnen 6. Temp1 6.1., 6.2.
Pasmen 7. Temp1 7.1.,7.2.

- YCTHBIN ONpOC;

- (pOHTANBHBINOTPOC;

- OLIEHKa KOHTPOJIbHBIX
pabor;

- HaOmOIeHue 3a XOIOM
BBIMOJTHEHHSI
nabopaTopHBIX padoT;

- OLIEHKA BBITOJHEHHUSI
nabopaTopHBIX PadoT;

- OlIEHKA MPAKTHYECKHX
padort (pernenus
Ka4eCTBEHHbIX,
pacYeTHBIX,
npoeCCHOHAIBHO
OPUEHTHPOBAHHBIX 3a71a4),
- OLICHKA TeCTOBBIX
3aIaHHIT,

- HaOmOIeHue 3a XOIOM
BBIMOJTHEHHSI
WHIUBUIYAbHBIX
MPOEKTOB U OLIEHKA
BBIMOJIHEHHBIX MTPOEKTOB;
- BBINIOJIHEHHE
JK3aMeHAIMOHHbIX
3aaHUI
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OK 07. CopelicTBOBaTH Paszmen 1 Temer 1.1.,1.2,1.3

COXPAHEHHIO OKPYKAIOLIEH Pasnen 2. Tembr 2.1.,2.2., 2.3,

Cpezibl, pecypcocOepekeHHo, Pasmen 3. Temw1 3.1.,3.2.,3.3,,

NPUMEHSITh 3HAHUS 00 34 35

W3MEHEHUH KJIMMAaTa, TPUHIIHITBI Pa:s;[en 4 Tempr4.1. 4.2

D oot mepomooneTet | Pasmen 6, Tewst 6.1, 6.2

N A Pasnen 7. Temp1 7.1.,7.2.

Ype3BbMANHBIX CHTYAIUSIX

IIK 1.1 DxcmnyatupoBaTh Paszmen 1l Temer 1.1.,1.2,1.3 o )

JKEJIE3HOMOPOKHBIN MOABHIKHOM Pasnen 2. Tembi 2.1., 2.3, : gTHbII/I omnpoc; |

cocTas (IO BHaM MOBUKHOTO Pasnen 3. Tembi 3.4, 3.5. POHTAIIBHEIM Orpoc,

cocrasa) - OueHka KOHTPOJBbHBIX]

pabor;

Pazmen 1l Temer 1.1.,1.2,1.3 - HaBMONeHHE 33 XOIOM
Paznen2. Temer 2.1., 2.3. N ——
Pasnen 3. Temr1 3.4., 3.5. TaBOPaTOPHBIX PadoT;
Paznen 4. Tempr 4.1. - OLEHKa BBIMOJHEHHS]
Pasnen 5. Temnr 5.2. aGOPaTOPHBIX PaboT;
Paznen 6. Temb1 6.2.

- OIICHKa MPAKTUYECKUX
pador (pereHusy
Ka4eCTBEHHbIX,
pacYeTHBIX,
npoeCCUOHAIBHO
OPUEHTHPOBAHHBIX 3a71a4),
- OLEHKa
TECTOBBIX3a1aHUH,;

- HalmoneHue 3a XOI0M
BBIMOJTHEHHSI
WHIUBUIYATbHBIX
MPOEKTOB W OLEHKA
BBIMOJIHEHHBIX MTPOEKTOB,
BBIMOJIHEHHE
SK3aMeHAI[HOHHBIX
3aaHHI.
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