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1. O6mas xapakrepucTuka padoueii nporpamMmmsl 001eo0pa3oBaTe/JIbHOI
aacoumanabl OO0/ 13 Ousuka

1.1. MecTt0 AUCUMIUIHHBI B CTPYKTYpe OCHOBHOH mNPO(ecCHOHATbHOI
o0pa3oBaTebHOI POrpaMMbl

Oo6uieoOpazosarenbHas aucuuimuinHa OO/ 13 dusuka seasercs 00sg3aTeIbHON
4acThi0  00mIe00pa3oBarenbHOr0 I1MKiIa oOpasoBarensHO mporpammel  CIIO B
cootBercTBUM ¢ OI'OC no cnenuanbHocTr 13.02.07 DneKTpocHA0KEHHE.

1.2. Ilesqin 1 IuIaHUpYyeMbIe Pe3yJbTAThHI 0CBOCHHS JUCHHUIVIAHBI:

1.2.1. llesm AUCOUNJINHBI:
Conepkanue nporpaMmsl o0nieoOpazoBarenbHoi qucumindbl OO/ .13 dusuka
HaIPAaBJIEHO HA JOCTHMYKCHUE CIICAYIOIIMX TICNEH:
o dbopMupoBaHHE HWHTEpECa W CTPEMJICHHS OOYYalOIIMXCS K HaydyHOMY

W3YYCHUIO PUPOBI, PA3BUTHE WX UHTEIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEI;

J pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJE TO3HAHUS U (HOPMUPOBAHME
UCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY>KAIOITUM SIBJICHUSIM,

J (¢opMUpOBaHWE HAYYHOIO MHPOBO33PEHHMSI Kak pe3yjibTrara HW3ydeHUs
OCHOB CTPOCHMS MaTepUH U (PyHIAMEHTATbHBIX 3aKOHOB (PU3UKH;

o dopMupoBaHUE YMEHHUN OOBSACHATH SBJACHUS C  HCIOJb30BAHHEM
(u3nUeCKUX 3HAHUH W HAYYHBIX J0Ka3aTeIbCTB;

o (dbopMupOBaHKE TPEACTABACHUM O poNiu (DU3MKHU IS PA3BUTUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTibkeHre 3TUX 1efiell obecrneurBacTcs PeIICHUEM CIASAYIOIMIMX 331a4 B
MPOIIECCE U3YUEHUS Kypca (PU3NKH HAa YPOBHE CPEAHETO 00MIEro 00pa30BAHMS:

o npUOOPETEHUE CUCTEMBI  3HAHWI 00 o0mmx (hu3HYECKIX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIIOYAs MEXAHWUKY, MOJIEKYJISPHYIO (DU3HUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY M 3JIEMEHTHI aCTPO(PHU3NKH;

o ¢bopMUpOBaHWE YMEHMH TNPUMEHATH TEOPETHUECKWE 3HAHUS IS
00BsICHEHHS (PM3UUYECCKUX SIBJICHUI B TPUPOJIC U T IPUHATHS MPAKTUUECKUX PEIICHUM

B IIOBCEIHEBHOM YKU3HH,



o OCBOCHHME CHOCOOOB PpEIICHUS PA3IMuYHBIX 3aJad C SBHO 3aJaHHOMN
¢u3nveckoil MoJENbIO, 3a]ay, MOAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO3JaHUE
(PU3UYECKONH MOJIENH, COOTBETCTBYIOMICH YCIOBUSIM 3a/1a4H;

J NOHUMaHWE (PUBUYECKMX OCHOB W TPUHIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOHCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOLIYIO CPEY;

o OBJIQJICHUE METOJaMHU CaMOCTOSTEJILHOTO TJIAHWPOBAHUS U MPOBEIACHUS
(PU3NUECKUX HKCIEPUMEHTOB, aHAIM3a U MHTEpHpeTaluu UHPOPMALUKU, ONPEACTICHUS
JOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIbTaTa;

° CO3JAaHHUE YCIIOBHI IS Pa3sBUTHA YMEHHUM MPOEKTHO-UCCIIEA0OBATEIBCKOM,
TBOPYECKON IEATETLHOCTH

OcoOeHHOCTh (POPMUPOBAHUS COBOKYITHOCTH 337a4 W3YYCHHsS (PU3UKH IS
CUCTEMBI CPEJHETO MPOPECCHOHATILHOTO 00pa30BaHUS 3aKIOYAETCS B HEOOXOAMMOCTH
peanuzalu  Npo(ecCHOHAIbHONW  HAMpPABJICHHOCTH  pEIIaeMbIX  3aday, yuéra
0COOEHHOCTEH CQepbl ACATETBHOCTA OyAyHIMX CICHHAIMCTOB, T.€. (POpMUpPOBAHUS
MEXIMPEAMETHOTO COACP)KAHUS OJHOTO WJIM HECKOJBKMX Pa3JeioB JUCIMILIMHBI
duznka ¢ ogHOW wim  Oonee  oOWENPO(ECCHOHATBHBIX  JUCUUIUIAH WA
npoeCCUOHANIBHBIM MoayjeM. [Ipu sTom mis Takoro pazzaena(oB) oOeCHEeYMBAETCS
OBJIaJIcHUE OOYYarOMIMMUCS YMEHUSMHU MPOBOAUTH MPSIMbIE U KOCBCHHBIC M3MEPEHMS,
UCCJICAOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJAMYMH M TOCTAHOBKY ONBITOB IO
OPOBEPKE MPEJIOKEHHBIX TUNoTe3. bonblioe BHUMAHUE YIENSETCS PELICHUIO
PAcCUETHBIX M KAa4E€CTBEHHBIX 3ajad. [lJis pacy€éTHBIX 3a1auy MPUOPUTETOM SIBIISIOTCS
3a/laud C SIBHO 33JJaHHON M HESBHO 3aJaHHON (DM3NYECKON MOEIBIO, MO3BOJISIIOLIUE
NPUMEHSTH U3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOTO pazzenia Kypca, TakK v
UHTETPUPYS TMPUMEHEHUE 3HAHWM W3 pasHbIX pa3nenoB. s KaueCTBEHHBIX 3aj1ady
OPUOPUTETOM  SIBJIIIOTCS  3a7aHUsi Ha  OOBSCHEHUE/MPEACKA3aHUE MPOTEKAHMSI

(PM3UYECKUX SBJICHUM U MPOIIECCOB B MPO(eCcCHOHANBHOM cdepe.

1.2.2. Ilnanupyembie pe3yJbTaTbl OCBOCHHSI 00mICO0pa30BaTEIbHOI
aacnunmanHbel B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

Oco0oe 3HaueHWe OUCHMIUTMHA UMeeT npu (opmupoBannu U pa3Butuu OK u
K.



Ko n HanmeHoBaHue
(hopMUpyeMbIX KOMMNETEHL WA

OK 01. Bbi6bupaTb cnocoo6bl

peweHns 3agay
npogeccnoHanbHoM
0eATeNbHOCTH
NPUMEHUNTENBHO K

pasnnYHbIM KOHTEKCTaMm

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLMNNNHBDI

O6bumel
B yacTu TpyAaoBOro BOCNMTAHUSA:
- TOTOBHOCTb K TpPyAy, OCO3HaHME LeHHOCTH
MacTepcTBa, TpyLonobue;
- TOTOBHOCTb K  aKTMBHOW  [eATeNIbHOCTU

TEXHOMOTMYECKOW W COLManbHON HanpaBleHHOCTH,
CNOCOOHOCTb  UHMLMMPOBATb,  MNaHUpoOBaTb U
CaMOCTOSITENIbHO BbIMONHATb TaKyt0 AeATeIbHOCTb;

- MHTEpPeC K pasiMyHbIiM cthepam npogeccnoHanbHow
[eATENbHOCTH,

OBnageHune YHMBepCcasbHbIMU yyebHbIMK
no3HaBaTe/IbHbIMUN AeACTBUSAMMU:

a) 6a3oBble NOrNYecKne ecTBUA:

- CamoCTOATENbHO (hopmynmpoBatb "
aKkTyanusmposatb npobnemy, paccmarpuBatb —ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLECTBEHHbIA NpU3HaK Wan
OCHOBaHWUA [N CpaBHEHUdA, Kraccuukaumm u
0606LeHNS;

- onpefensTb  Uenn  AeATeNbHOCTM,  3ajaBaTtb

napameTpbl U KPUTEPUUN UX JOCTUXKEHUS;
- BbIIBNATb 3aKOHOMEPHOCTM W MNpPOTMBOPeYns B
paccMaTpUBaEMbIX ABMIEHUSAX;

- BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME PE3y/bTATOB LENAM, OLEeHMBaTb PUCKK
NoCneACTBUIA eATENbHOCTMW;

- pa3BuBaTb KpeaTMBHOE MbILUEHNE MPX PELIEHUN
YKVU3HEHHbIX NPo6em

6) 6a30Bble NccnefoBaTe/IbCKUe AeNCTBUSA:

- BNafieTb HaBblKaMy Yy4ebHO-MccnefoBaTeNIbCKOW 1
NPOEKTHOW AesATeNbHOCTU, HaBblKaMW paspeLLeHuns
npo6nem;

- BbIABNATb

NMPUYNHHO-CNEACTBEHHbIE CBA3UN U

JucunnnnHapHbie!
- C(hOPMMPOBAHHOCTb MPEACTaBNEHNA O PONN U MecTe PU3NKK 1
aCTPOHOMUM B COBPEMEHHOW Hay4yHON KapTuHe Mupa, O
cuctemMoobpasytowen ponm (U3NKM B pasBUTUU eCTECTBEHHbIX
HayK, TEXHUKM W COBPEMEHHbIX TEXHO/NOrMA, O BKNage
POCCUIACKMX U 3apYOEXHbIX YUYEHbIX-()M3NKOB B pPasBUTUE HayKMW;

MOHWMaHWe (U3NYECKON CYLLHOCTM HabngaeMblX SBNEHUIA
MWKPOMMPA, MakpoMupa W Meramupa; nOHWMaHue ponu
acTPOHOMMU B MNPaKTUYECKOW  [eATeNbHOCTW  YenoBeka U

JanbHeinlemMm Hay4yHO-TEXHWYECKOM pasBUTUW, ponu (U3NKM B
(hopMMpoBaHUM Kpyrosopa W (YHKLWOHANLHON rpaMOTHOCTU
yenoBeka A/1A peweHns NpakTUYecknx 3ajau;

- BNaZieTb OCHOBOMOMAralWMMM (QU3NYECKUMU MOHATUAMU ©
Be/IMYMHAMKN,  XapaKTepusyruwumm  (U3NYecKne  MpoLecchl
(CBA32HHBIMU C MeXaHWYecKUM [BVXXEHUEM, B3auMOAeiCTBUEM
Te/l, MeXaHW4yecKMMW KofiebaHMsMW W BOMHAMMW; aTOMHO-
MONEKYNAPHbIM CTPOEHMEM BeLLecTBa, TEMA0BbIMU MpoLeccamu;
NIEKTPUYECKUM U MArHUTHLIM MONAMU, 3N1EKTPUYECKUM TOKOM,
3N1EKTPOMarHUTHbIMN KOMe6aHMAMU W BONHAMW; ONTUYECKUMU
ABNEHUAMMW; KBaHTOBbIMU SBMEHUAMU, CTPOEHMEeM atoma W
aTOMHOrO f4pa, pagMoakTUBHOCTbIO);

- BflafileTb OCHOBOMOAra MMM aCTPOHOMUYECKUMU MOHATUAMMU,
No3BONIAKOWMMK XapaKTepn3oBaTb MPOLECCHl, NPOUCXOAALLNE Ha
3Be3fax, B 3BE3[HbIX CUCTEMAax, B MeXranakTU4Yeckoin cpefe;
[IBUXKEHWNE HebeCHbIX Ten, 3BOMOLMI0 3Be3[ U BceneHHoii;

- BfafeTb 3aKOHOMEPHOCTAMW, 3aKOHaMuW W TeopuaMu (3aKOH

BCceMupHoro TtAroteHus, |, Il n 1l 3akoHbl HbKHOTOHA, 3aKOH
COXpPaHEHMS  MEXaHWYEeCKOW 3HEeprum, 3akOH  COXpaHeHwus
NMMY/bCa, npuUHLMN cyrnepnosuuumn cun, npuHLMN

PaBHOMPaBHOCTU WHEPLUAbHLIX CUCTEM OTcYeTa; MOJSIEKYNApHO-
KWUHETUYECKYIO Teopuio CTPOEHWSA BELLECTBA, rasoBble 3aKOHHbI,
nepBbIin 3aKOH TEPMOAMHAMUKMN; 3aKOH coxpaHeHus
3NEKTPUYECKOro 3apsaga, 3akoH KynoHa, 3akoH Oma Ana yyactka

1 YKa3bIBaroTCa POpMUpyemMble IMYHOCTHbIE U MeTanpeameTHble pesynbTarbl M3 @rOC COO (B nocnefHel pegakumu ot 12.08.2022) B oTrnaronbHOM Gopme
2 AncumnnnHapHble (NpeaMETHbIE) pe3ynbTaThl YKa3blBatOTCA B COOTBETCTBUM C UX NOMHbIM nepeyHem Bo PrOC COO (B nocnedHeld pepakuum ot 12.08.2022)



OK 02. Mcnonb3oBaThb
COBPEMEHHbIE cpeacTea
noucka, aHanmsa n
MHTepnpeTauum
WHpopmaLmu, 7
WH(OpPMaLNOHHbIE
TEXHOMOrNK ANA BbINO/THEHUSA
3ajay npodeccnoHanbHOA

[esiTeNbHOCTY

aKTyanusmpoBaTb 3afayvy, BblABUraTb TMNOTe3y ee
PeLleHuns, HaxoANTb apryMeHTbl ANs AoKa3aTeNbCcTBa
CBOMX YTBEPX[EHWI, 3afaBaTb NapaMeTpbl WU
KpUTEPUIN pPeLleHus:;

- aHanM3MpoBaTb MONYyYeHHble B XOAe PeLleHus
3afjayn pesynbTaTbl, KPUTUYECKM OLIEHMBATb UX
[AOCTOBEPHOCTb,  MPOrHO3MPOBaTb  W3MEHEHWE B
HOBbIX YCMIOBUSAX;

- YMeTb MEPeHOCUTb 3HaHUS B MO3HABATE/IbHYH W
MPaKTUYECKYH 061aCTU XKN3HELEATENbHOCTY;

- YMeTb MWHTErpupoBaTb 3HaHMWA U3  pasHbIX
npegMeTHbIX o0b6nacTei;
- BbIIBUTaThb HOBble naen, npeanaraTb

OpUTMHaNbHble NOAXOAbl N PELUEHNS;
- CMOCOBHOCTb UX NCMNOJIb30BAHUA B MO3HABATE/bHOW
N coumanbHOl NpakTuKe

B obnactu LUEHHOCTWN HAay4YHOIro NMNO3HaHUA:

- ChOpMUPOBAHHOCTb MUPOBO33PEHNUS,
COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO
PasBUTMA HayKM U  OOLECTBEHHON MPaKTMKW,
OCHOBAHHOTO Ha ananore KynbTyp,

CNOCOGCTBYIOLLIEr0 OCO3HAHWK CBOEro MecTa B
NONMUKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBaHME A3bIKOBOW W 4YMTaTENbCKOW
KYNbTypbl KaK CpefCcTBa B3aMMOAENCTBUSA MeXAy
NOAbMU M MO3HAHUSA MUPa,;

- O0CO3HaHue UeHHOCTH HaquoM [0eATe/IbHOCTH,

FOTOBHOCTb OCYLLECTBNATb MPOEKTHYO 7
NCCNefoBaTeNbCKY AeATeNbHOCTb UHAMBUAYANbHO
W B rpynne;

OBnapgeHune YHUBepcabHbIMU yuebHbIMM

no3HaBaTe/IbHbIMUN AeACTBUSAMMU:
B) paboTa ¢ MHopmaumei:
- BfajeTb HaBblkaMU MONyYeHWUs UHGpopMaLun wn3

uenu, 3akoH Oma Ana MOMHOW 3NeKTPUYECKOW Lenu, 3aKoH
xoyna - JleHua, 3aKOH 3/1EKTPOMarHUTHON WHAYKUWUK, 3aKOH
COXPaHEeHMNS 3HEPrumn, 3aKOH MPAMOJNHEAHOr0 pacnpoCcTpaHeHUs
CBeTa, 3aKOH OTPaXXeHWs CBETa, 3aKOH NMpPesioMIeHUs CBeTa; 3aKOH
COXPaHEeHUs 3HEpPruM, 3aKOH COXPaHeHUs KMMynbca, 3aKOoH
COXPaHeHWs  31eKTPUYECKOro  3apsga, 3aKoH  COXpaHeHus
MaccoBOro u4ucna, noctynatbl bopa, 3akKOH pafMoaKTUBHOIO
pacnaga); yBEPEHHOE NCNonb3oBaHue 3aKOHOB "
3aKOHOMEpPHOCTE Npu  aHanuse  (U3NYECKUX ABNEHUIA 1
NpoLLEeccoB;

- cthopMupoBaTb YMeHUs pelwaTb pacyeTHble 3ajayn C SBHO
3afjaHHON (h3MYECKO MOAENbIO, UCNONb3YS (HN3NYECKME 3aKOHbI
W MPUHUMUNBLI; Ha OCHOBE aHanM3a YCN0BWA 3ajaun BbIGMpaThb
(hM3NYECKYD MOAeNb, BbIAENATb (U3NYECKUE BEANYMHBI U
thopMynbl, HEOBXO4MMbIE ANS ee PeLleHns, MPOBOANTb pacyeTbl U
OLUEHMBaTb pPEeanbHOCTb MONYYEHHOrO 3HAaYeHWUs (PU3NYECKON
BE/IMUMHBLI;  pewaTb  KayecTBEHHble  3afjayn,  BbICTpavBas
NOTNYECKN HENPOTUBOPEUMBYHO LIEMOYKY PacCy>XAeHWIi C 0nopoi
Ha M3YYeHHble 3aKOHbI, 3aKOHOMEPHOCTM U PU3NYECKME ABNEHUS

-cpopmmpoBaTb YMEHWS yUUTbIBaTb T[PaHULbl MPUMEHEHMNSA
M3YYEHHbIX  (PU3NYECKUX  MOAEeNei:  MmaTepumanbHas  TOYKa,
MHepuManbHas CcucTeMa OTcYeTa, WAeanbHbIA ras; MOAEeNu
CTPOEHUS Tras30B, >KMAKOCTEA W TBEPAbIX Tel, TOYEYHbIN
3NEeKTPUYECKNIA 3apsd, SAepHas MoAenb aTtoma, HYKIOHHas
MOJAenb aTOMHOTO0 figpa Npv peLleHnn hrU3nYecKnx 3afav;

- chopMMpoBaTb COOCTBEHHYK MO3ULUIO MO OTHOLIEHUID K
(h3nYeckol MHpopmMaymnm, NONy4aeMoi M3 pasHbIX UCTOYHMKOB,
yMeTb MCMNOMb30BaTb LMKMPOBbIE TEXHONOTMW ANA  MOMUCKa,
CTPYKTYpPMpPOBaHUA, MHTepnpeTayuy v npeacTaBieHns y4ebHom un
Hay4HO-NONYyNAPHOW NH(opMaunu; pasBuUTb YMEHUSA
KPUTUYECKOTO aHanu3a noay4yaeMon nHhopmawum



OK 03. TlnaHunpoBatb U
peann3oBbiBaTb CO6CTBEHHOE
npogeccnoHanbHoe "
JINYHOCTHOE passuTue,
npeanpUHUMaTesbCKYHo
[0eATeNbHOCTb B
npogeccnoHanbHoOM cthepe,
MCrosb3oBaTb  3HAHUA MO
(hMHAHCOBOW rpamoTHOCTM B
pas/InYHbIX XU3HEHHbIX
cuTyaumax

MCTOYHWKOB  pasHbIX  TUMNOB,  CamMOCTOATE/IbHO
OCYLLEeCTBAATL MOWCK, aHanu3, cuctematmsauuio u
NHTepnpeTaunio MHGpoOpMaLMM pasiMyHbiX BUAO0B U
(hopM npepacTaBneHuns;
- co3faBaTb TEeKCTbl B pasMyHbIX (opmaTax ¢
Y4YeTOM HasHayeHUs uMHOOpMaunm un  LeeBoM
ayamTopuu, BbIOMpas  ONTUMasibHYHO thopmy
npeAcTaB/ieHNsA U BU3yanu3auuu;

- OueHMBaTb  [OCTOBEPHOCTb,
WH(opMauum, ee COOTBETCTBUE
MOPanbHO-3TUYECKUM HOPMaM;

- WCMONb30BaTb CpeAcTBa WHGPOPMALUOHHBIX U

NEernTMMHOCTb
npaBOBbIM n

KOMMYHUKALMWOHHbIX ~ TEXHONOFUA B peLleHun
KOTHUTUBHbIX, KOMMYHUKATUBHbIX "
OpraHM3aLMOoHHbIX 3agay c cobnoeHmem

TpeboBaHWUA 3PrOHOMUKN, TEXHWKM 6e30nacHoCTH,

FMrMeHbl,  pecypcocbepexxeHuns,  MNpaBOBbIX U
3TUYECKMX HOpM, HOpM NH(OPMaLMOHHOM
6e30nacHoOCTU;

- BNajeTb HaBblKaMy pacro3HaBaHWs W 3aluThbl
MH(opmMaLun,  UHGPOPMaLMOHHON  6e3onacHoCTH
NIMYHOCTH

B o6nacTu gyX0BHO-HPaBCTBEHHOr0 BOCNUTaHUSA:
- C(OPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS,
3TMYECKOro noBeaeHus;

- CMOCOOHOCTb OLUEHMBATb CUTyauulo U NPUHUMATb
OCO3HaHHbIE peLleHnsi, OPUEHTUPYACb HA MOpasibHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTMU;

- 0CO3HaHWe J/IMYHOTO BKNaja B
YyCTONUMBOro 6yayLLero;

- OTBETCTBEHHOE OTHOLUEHWE K CBOWM POAUTENAM WU
(nn) ppyrum 4yneHam CembM, CO3[AHUIO CEMbM Ha
OCHOBE 0CO3HAHHOI0 NPUHATUSA LLleHHOCTeW
CEMEMHOM >XW3HW B COOTBETCTBMM C TpaguuusMu
Hapogos Poccuu;

OBnageHne yHuBepcanbHbIMU pPerynsaTUBHbIMU
[JeNCTBUAMMN:

nocTpoeHue

- BfageTb  OCHOBHbIMW  METOJaMW  HAy4YHOro  MO3HaHus,
NCNONb3yEMbIMU B (PU3NKE: MPOBOAUTL MNPAMbIE U KOCBEHHbIE
n3MepeHns HU3NYeCKUX BENYMH, BbIGMpas oNTUMasbHbINA CNOCo6
M3MEpPeHns M WCMONb3yA  W3BECTHble  MeTOAbl  OLUEHKWU
norpewHocTew N3MepeHuni, npoBOAUTL nccnefosaHue
3aBMCUMOCTEN (DU3NYECKMUX BESIMYUH C UCMO/b30BAHMEM MPAMbIX

N3MepeHuid, O0OBACHATb MNOMyYeHHble pe3ynbTaTbl, WCMNOMb3yA
(M3MYECKNe TEeOopWuW, 3aKOHbl W MOHATUA, W [eNaTb BblBOAbI;
cobnogars npasuna 6esonacHoro Tpyda npuv  MNpoBefeHUn

nccnefoBaHMin B paMKax y4yebHOro 3skcrnepMmeHtTa M y4yebHO-
nccnefoBaTeNIbCKON AeATENIbHOCTM C UCMOMb30BaHWEM LMGPOBbIX
N3MepUTENIbHbIX YCTPOMNCTB U nabopaTopHOro o60pyfoBaHuS;
ChOpMMPOBAHHOCTL MpeACTaBAeHWA O MeTofax MNonyyeHus
Hay4YHbIX aCTPOHOMMYECKNX 3HaHWI



OK 04. AhdheKTUBHO
B3aMMOAeNCTBOBATb "
paboTaTb B KO/NEKTUBE W

KoMaHge

a) camoopraHusauuna:
- CaMOCTOSITE/IbHO OCYLECTBASATb MO3HABATE/NbHYH
[eATeNbHOCTb, BbIABNATL MNpPO6GAEMbl, CTaBUTb U

(hopmynunpoBathb COGCTBEHHbIE 3ajaum B
06pa3oBaTeNbHOW  AEATENbHOCTU U XM3HEHHbIX
CUTYaUnaXx;

- CaMOCTOATe/IbHO COCTaBMATb MN/aH  peLleHus
npo6feMbl C Y4eTOM WMEHLLUXCA  pecypcos,
COOCTBEHHbIX BO3MOXHOCTEA 1 NPeanoYTeHWA;

- faBaTb OLEHKY HOBbIM CMTYyauusam;

cnoco6cTeoBatb  (POPMUPOBAHMIO U MPOABAEHUIO
LWMPOKOM 3pyanuLMM B pasHbiX 061acTaX 3HaHWR,
MOCTOAHHO MOBbIWATbL CBOW 06pa3oBaTeflbHbIA U
KYNbTYPHbIA YPOBEHb;

6) CAaMOKOHTPO/b:

MCNOMb30BaTb MNpPUEMbl pediekCcun AN OUEHKU
cuTyauuu, Bbibopa BEPHOTO peLLeHus;

- YyMeTb OUeHMBaTb pPUCKM W  CBOEBPEMEHHO
NPUHUMATb PELUEHNSA MO UX CHUKEHWUIO;

B) SMOLLMOHA/IbHbIN NHTENEKT,
npegnonararwmn chopMmMpoBaHHOCTb:
BHYTPEHHeN MOTMBaLMKW, BK/OYAlOLWed cTpemseHne
K [OCTVWKEHUIO Ueln U ycnexy, OMNTUMU3M,
WHULMATUBHOCTb, YMeHMWe [eliCTBOBaTb, WMCXOAs W3
CBOUX BO3MOXXHOCTEIA;

- 9aMnatuu, BKIKOYaKOLWERn Croco6HOCTb MOHUMATb
IMOLMOHANbHOE COCTOAHWE [PYrUX, YYUTbIBATb €ro
NpW OCYLLECTB/IEHUN KOMMYHUKaLMK, CNOCOOHOCTb K
COYYBCTBUIO U COMEPEXMBAHUIO;

- COuManbHbIX HaBbIKOB, BK/IOYAKOLLMX CNOCOOHOCTb
BbiCTpaMBaTb OTHOLWEHWUA C APYrUMU  JIOAbMUA,
3a00TUTbLCA, MPOSABAATL MHTEpPeC W paspewaTb
KOH(MNKTbI

- TOTOBHOCTb K CaMOpa3BUTUI0, CaMOCTOATE/IbHOCTHU
1 camoonpeeneHuio;

-OBflafileHne HaBblKaMy Yy4ebHO-MCCeL0BaTe/IbCKOiA,
NMPOEKTHOW 1 COUMNanbHONW AeSTENbHOCTU;

- 0BfafeTb YMeHUsMKU paboTaTb B TPynne C BbIMNOSHEHUEM
pas/IMUHbIX COLMaNbHbIX POMei, NnaHMpoBaTb paboTy rpynnsbl,
pauuvoHanbHO pacnpefensiTb [eATeNbHOCTb B HECTaHAApTHbIX
CUTyauusax, afjekBaTHO OLLeHMBAaTb BKNaL KaXOro M3 y4acTHUKOB
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OK 05.
YCTHYO n
KOMMYHUKaLMIO Ha
rocyfapCTBEHHOM A3bIKe
Poccuiickoi  depepaunn ¢
yyeToM 0COOEeHHOCTEN
COLMAaNbLHOr0 N Ky/bTYPHOrO
KOHTeKCcTa

OcyuwecTBnAaTh
NMNCbMEHHYIO

OBnageHne YHUBEPCaNbHbIMN
KOMMYHUKaTUBHbIMU [eiCTBUAMMN:

6) coBMecTHas LeATe/IbHOCTb:

- MOHMMaTb W  UCMNONb30BaTb MNpPeMMyLLecTBa
KOMaHAHOM N NHANBUAYaNbHON PaboThl;

- MNpUHMMaTb LEeNn COBMECTHOW [eATeNbHOCTH,
OpraHM30BbIBaTb Y KOOPANMHMPOBATb AEACTBUA MO ee
[OCTUXEHUIO: COCTaBNATb naaH NelicTBIIA,
pacnpefensatb Poau C YYEeTOM MHEHWI Y4aCTHUKOB
06CcyXaaTb pe3ynbTaTtbl COBMECTHON paboThl;

- KOOPAMHMPOBaTb U BbINOIHATL PaboTy B YCNOBUAX

peanbHOro, BUPTYaNbHOr0 U KOMOWHMPOBAHHOIO
B3aMMOJENCTBMS;
- OCYWEeCTBNATb  MO3MTMBHOE  CTpaTermyeckoe

noBefleHNWe B pas/INYHLIX CUTyauuax, MNpPoABAATb
TBOPYECTBO ¥ BOOGPaXKeHUe, OblTb MHULNATUBHbLIM
OBnajgeHne yHuBepcarbHbIMU PerynsaTUBHbIMU
JeNCTBUAMMN:

r NpuHATKE Cebsa N APYrux N aen:

- NPUHUMaTb MOTMBbLI M apryMeHTbl APYruX Nogei
npv aHanun3e pe3ynbTaTtoB AeATeNIbHOCTY;

- MPU3HaBaTb CBOE MpaBO M NpaBoO APYrUx Nogein Ha
OLUNOKU;

- pasBuBaTb CMOCOOHOCTL MOHMMaTb MUP C NO3UL UK
APYroro yenoseka

B 06nacTtu acTeTUYECKOro BOCNUTAHUSA:

- 3CTeTU4YecKoe OTHOLUEHWe K Mupy, BKIKOYas
3CTETMKY  O6blTa, HAy4YHOro M TEXHMYECKOro
TBOpPYeCTBa, CMopta, TpyAa W  O06LLECTBEHHbIX
OTHOLLIEHWIA;

- CMOCOGHOCTb BOCMPUHMMATL pa3fiMyHble BUAbI

MCKYCCTBa, TPaAMUL MM 1 TBOPYECTBO CBOEIO 1 APYrux
HapoAoB, oOllyllaTb 3MOLMOHaNbHOe BO3AeiiCcTBME
NCKYCCTBa,;

- y6eXAeHHOCTb B 3HAYMMOCTU ANS JUYHOCTU U
06LLecTBa OTEYECTBEHHOTO M MWPOBOI0 WCKYCCTBA,
3THUYECKMX KYNbTYPHbIX TPaguuUniA M HapoAHOro

rpynnbl B peLleHne paccMaTpuBaemMor Nnpo6aemsl

- chopMupoBaTb YMeHUA pacrno3HaBaTb (U3NYECKUE SABNEHUA
(Mpoueccbl) M OOBACHATL WX HA OCHOBE W3YYEHHbIX 3aKOHOB:
paBHOMEPHOEe W PaBHOYCKOPEHHOE MPAMONNHENHOe ABUXEHUe,
cBOOOAHOE MafeHune Ten, ABVKEHWE M0 OKPY>XHOCTW, WHepuwus,
B3aMMojeincTeme Ten, KonebaTteNbHOe [BWKEHWE, pe30HaHC,
BOJIHOBOE  [BWXeHue; Anddys3nsa, OPOYHOBCKOE [ABMXKEHME,
CTPOEHMe XUAKOCTeN 1 TBEPAbIX Tes, U3MeHeHUe 06beMa Ten npu
HarpesaHun (OxnaxpjeHuu), TernjoBoe paBHOBECUE, WCNapeHue,
KOHJEeHcauus, nnasfeHne, Kpuctanansaums, KuneHue, BnaxxHoOCTb
BO34yXa, CBA3b CpeAHen KMHETUYECKOW 3Heprum TensoBoro
OBVDKEHUS MONEKYNn € abCoMOTHON TemnepaTypoi, MOBbIlWeHMe
[aBNeHns rasa nNpu ero HarpeBaHUWW B 3aKpPbITOM cocCyfe, CBA3b
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OK 07. CopgeictBoBaTb
COXPaHeHUo OKpY>XatoL e
cpeabl, pecypcocbepexxeHuto,
NMPUMEHATb 3HaHuA 06
N3MEHEHUN Knnmara,
npUHUUNbI b6epeXxxnnBeoro
Nnpou3BoACTBa, 3(PPEKTUBHO
flencTBoBaThb B

ype3BblUYaHbIX CUTYaLUsAX

MK 1.1 BbINoAHATL paboTsl Mo
TEXHUYECKOMY 06C/TYXXMBaHUIO
o6opynoBaHus
pacrnpefennTe/ibHbIX YCTPONCTB

TBOPYECTBA,;

- TOTOBHOCTb K CaMOBbIP@XEHUIO B pa3HblX BUAaX
MCKYCCTBA, CTpPEM/IeHMe  NposBNATb  KayecTBa
TBOPYECKOW NMNYHOCTH;

OBnageHune YHUBepCanbHbIMU
KOMMYHUKATUBHbIMW AeNCTBUAMMN:

a) obLeHme:

- OCYLLecTBNATb KOMMYHMKauLUW BO Bcex cdepax
XKU3HU;

- pacno3HaBaTb HeBepbasibHble CpefCcTBa 00LLeHUS,
NOHMMaTb 3HauyeHue coumanbHbIX 3HaKOoB,
pacnosHaBaTb npeAnoCbINKY KOH(MIMKTHbIX
CUTYaUunin n cmsaryatb KOHMANKTI;

- pasBepHYyTO W JIOTMYHO Mn3Nnaratb CBOK TOYKY
3pEHMS C NCMNOJIb30BaHNEM SI3bIKOBbIX CPeACTB

B 06/1acTM 3K0ON0rM4ecKoro BOCNUTaHUSA:

- ChOpMUPOBAHHOCTb 3KONOTUYECKOM KYNbTYypbl,
NOHWMaHWe BAUAHUSA  COLUANbHO-3KOHOMUYECKNX
NpoLEeccoB Ha COCTOSAHWME MPUPOAHON U coLManbHOM
cpegpbl, 0CO3HaHue rno6anbHOro  xapakrtepa
3KO/I0rnvecknx npobnem;

- NaHupoBaHWe W OCyLlecTBNeHWe [JelCTBUIA B
OKpyXarllleli cpege Ha OCHOBE 3HaHUSA Lenei
YCTONUYMBOIO pa3BUTUS YeN10BEYECTBa,;

aKTUBHOE HenpuaTue AeiCTBWUIA, MPUHOCAWNX Bpef
OKpYy>KatoLLen cpege;

- YMEeHMe MpOrHo3MpoBatb
3KO/I0rnYeckme nocneficTeus
LeNCcTBUIA, NpefoTBpaLLaTh UX;
- paclupeHve onbiTa LeATE/NIbHOCTU 3KONOTMYECKO
HanpaBfeHHOCTU;

- 0BNajieHne HaBblKaMu y4yebHO-McCne[0BaTe/IbCKO,
NMPOEKTHOW M COLManbHON feATeIbHOCTH

HebnaronpusaTHbIe
npegnpuHUMaemMblX

MeXJy napamMeTpaMu  COCTOSIHMS rasa B M30Mpoleccax;
anekTpusaums Ten, B3aMMOAeliCTBME 3apsfoB, HarpeBaHue
MpPoBOAHMKA c TOKOM, B3aMMOAelicTBre MarHuToB,

3NeKTPOMarHUTHas WHAYKUWUA, [LeACTBME MArHUTHOro nons Ha
NPOBOAHMK C TOKOM W [BWXYLUIACS 3apad, 3N1eKTPOMarHWTHbIe
KonebaHnss 1 BOMHbI, MPSIMOSIMHEHOE pacnpoCTpaHeHue CBeTa,
OTpaXkeHwe, MNpesioMfieHne, WHTepdepeHUns, audpakums u
nonspusaumsa ceeta, fAuUcnepcusi CBeTa; (HOTOINEKTPUUECKUN
a(h(heKT, CBETOBOE [JaB/EHME, BO3HWKHOBEHME JIMHEYATOro
CnekTpa aTtoMa BOAOPOAa, eCTecTBEHHas W WCKYCCTBEHHas
pagMoaKTUBHOCTb

- chpopMmpoBaTb YMEHUA MNPUMEHATb MONYYEHHbIe 3HAHUA AN
OOBbACHEHMSA YCNOBUIA NpOTeKaHWUs (U3NYECKUX HABMIEHUA B
npupoge W AN NPUHATUS  NPaKTUYECKUX  PELleHUin B
NOBCeAHEBHOMW >KM3HM pAnd obecrnevyeHns 6e30NacHOCTM npu
obpauieHMn Cc  ObITOBbIMM  npubopamMn U TEXHUYECKUMMU
YyCTpPOWCTBaAMMK, COXpPaHEHUs 340POBbA WM COGMOAEHUA HOPM
9KOM0rMYEeCKOro NOBEAEHUS B OKpYXXatolel cpefe; MOHUMaHUe
HE0O6X0ANMOCTY MPUMEHEHUS AOCTUMIXKEHNIA DU3NKN N TEXHONOT WA
AN payMoHanbHOro NpUpPoAo0Nob30BaHMA

- BfafieHMe OcCHoBoOMoONaralWnUMmM (HU3NYECKUMUN MOHATUAMU,
3aKOHOMEPHOCTSIMW,  3aKOHamuW U TeOpuUAMU;  YBEPEHHOEe
No0/b30BaHMe ()M3NYECKO TEPMUHONOTNEN N CUMBONNKOIA;

- chopMmmpoBaTb YMEHUS MNPUMEHNATb MOSYYEHHbIe 3HAHWUA ANS
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3NEKTPUYECKINX NOACTaHLMI 1
ceTeli HanpsbkeHvem o 110
KNMOBO/bT BKHOUMTESbHO;

NnK7.1.
BbINONHATb TEXHUYECKOe
obCcny>XmBaHue BO3AYLLHbIX

NVHWIA aneKTponepegayn go 110
KNNOBO/MbT BK/IKUMTE/IbHO MOA,
PYKOBOACTBOM paboTHMKa 6onee
BbICOKOI KBa/IMmKauuu;

- TOTOBHOCTb K TpPyAy, OCO3HaHME LLeHHOCTH
MacTepcTBa, TPYAOM06ue;
- TOTOBHOCTb K  aKTUBHOW  [eATeNbHOCTU

TEXHOMIOTMYECKON W COLManbHON HanpaBleHHOCTH,
CNOCOOHOCTb  UHULMMPOBATb,  MNaHUPOBaTb U
CaMOCTOSITENIbHO BbIMONHATb TaKyt0 AeATeNIbHOCTb;

- onpegensitb  Uenn  fAesaTeNbHOCTW,  3ajaBatb
napameTpbl U KPUTEPUMN UX JOCTUXKEHUS;

- BbISIBNSATb MPUYMHHO-CNEACTBEHHbIE CBA3N W
aKTyanusmpoBaTb 3afadvy, BblABWraTb TFUMNOTE3y ee
PELUEeHNs, HAXOANTb apryMeHTbl 415 foKa3aTeNbCTBa

CBOMX YTBEPXAEHWI, 3afjaBaTb MNapameTpbl W
KpUTEepUn peLleHus;
- OCYyLLeCcTBNATb  MO3UTMBHOE  CTpaTernyeckoe

noBefeHNe B Pas3IMUHbIX CUTyauusax, MNpPosABAATb
TBOPYECTBO N BOOOPaxKeHue, BbiTb NHULNATUBHBIM

O06BACHEHMS YCNOBUIA nNpoTeKaHWs (U3NYECKMX SBMEHWIA B
npupoge W ANS  NPUHATUS  NPaKTUYECKUX  PELleHUin B
NOBCeAHEBHOMW >KM3HU pAnd obecrnevyeHns 6e30NacHOCTM npu
o6palleHnN C TEXHUYECKUMU YCTPOCTBaAMY;

- chopMupoBaTb COOCTBEHHYH MNO3ULMIO MO OTHOLWIEHUK K
(hn3nYecKol MHopMaymMm, NoayyvaeMoil M3 pasHbIX MCTOYHMKOB,
YMEHUWIA MCNOMb30BaTb LUUPPOBbIE TEXHONOrUWU A8  MOUCKA,
CTPYKTYPUPOBAHUSA, MHTepnpeTaLuu U NpescTaBneHns y4e6Hou u
Hay4YHO-NoNyNApHOWA NH(opmMaunu; passuTue yMeHUi
KPUTUYECKOro aHanu3sa nosyvyaeMon nHhopmaunu;

- YMeHue KOHTPO/IMpoBaThb MeXaHW3MOB Mo
n3MepuTeNibHbIM Npubopam;

- BflafileHne OCHOBOMoOMaralvWmMMm QU3NYECKUMU MOHATUAMMU,
3aKOHOMEPHOCTAMM,  3aKOHAMW U TEOpUAMMW;  YBEPEeHHOe
Nosb30BaHMe )M3NYECKON TEPMUHONOTNEN N CUMBONMNKOIA;

- chopMmmpoBaTb YMEHUSA MNPUMEHATb MOJSIyYEHHble 3HAHUA AN
O6BACHEHMS YCNOBUIA nNpoTeKaHWs (U3NYECKMX SBMEHUIA B
npupoge W AN NPUHATUS  NPaKTUUYECKUX  PELIeHUin B
NOBCeAHEBHOMW >KM3HM pAnd obecrneyeHns 6e30NacHOCTM npu
obpaLleHnn C TEXHUYECKMMU YCTPONCTBAMMU;

- copmmpoBaTb YMEHMWE MNPOrHO3MPOBATb, aHanM3MpoBaTb W
OLeHMBaTb  MOCNEeACTBUS  ObITOBOM U MPOM3BOACTBEHHOWA
[EeATENbHOCTY YenoBekKa, CBA3aHHOW € (h3MYeCKMMM npoLeccamum,
C NO3NLMIA 3KONOTNYECKOI 6e30NacHOCTY;

- chopMupoBaTb COOCTBEHHYH MNO3ULUK MO OTHOLIEHWUK K
(hM3nYeCKOW MHopMaLuu, Noay4yaeMoin U3 pasHbIX UCTOYHUKOB,
YMEHUI MCNOMb30BaTb LUUPPOBbIE TEXHONOrMWU A8  MOUCKA,
CTPYKTYPUPOBaHUA, MHTepnpeTaLuu n NpescTaBneHns yu4e6Howm u
Hay4YHO-NoNyNApHOW NH(opmMaunu; passuTue yMeHUi
KPUTUYECKOTrO aHanu3a noay4yaeMoin nHhopmaymm;

paboTy y3n0B
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2. CTpykTypa u coaepxkanue 00meo0pa3oBaTe/IbHOH TUCIUIIIMHBI

2.1. O06beM AUCUMIIMHBI U BHAbI Y4e0OHOi padoTbl

Bun yueoHoii padoThI Oo0bem B
yacax
O0bem o0pa3oBaTeIbHONH MPOrPaMMBbI JUCHUIJIHHBI 180
B T.4.
TCOPETHUCCKHAC 3aHATHS 86
71a00PATOPHBIC 3AHITHS 36
IpakTudacckue 3aHATH 30
OCHOBHOE COACPIKAHKC 122
[IpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE 58
IMpomesxkyTouHas arTecTanms
1 cemecTp — AudpepeHIHPOBAHHDBIN 3a4eT *Ex
2 ceMecCTp - IK3aMeH




2.2. TemaTu4ecKuii VIAH U COAEPKAHNE TUCUMINVINHBI «DH3HKA»

HaumeHoBaHue Coaep:kaHue yueO0HOro Matepuasia (OCHOBHOE H MPo(decCHOHAIBLHO OPHEHTHPOBAHHOE)3, O6bem | Dopmupyembie
pa3aesioB U TeM JIa00paTOpHbIE M MPAKTHYECKHE 3AHSATHS, IPUKJIATHOH MOAY.JIb (MPH HAJTHYHH) 4aCcOB | KOMIETEHIHH
1 2 3 4
Pasnen 1. dusuka u MeTOABI HAYYHOI0 NO3HAHUS 2
Tema 1.1 CoaepxaHue yueOHOro marepuaJia 2 OK 03
Beenenue @dusnka - HayKa O npupoze. HayuHble METOIBI O3HAHUS OKPYIKAIOIIEro MUpa. POJIb SKCIIEPUMEHT?) OK 05

U TEOpUHU B MpPOLIECCE MO3HAHUS MPUPOABL JKCIEPUMEHT B pusuke. Monenupoanue pU3NIECKHUX
SBICHUN M mpoueccoB. Hayunble rumnoressl. Pusnyeckue 3akOHbI W Teopuu. ['paHuipbl
NpUMEHNMOCTH  (pusnyeckux 3akoHOB. IlpwHnMn coorsBercTBus. Poixb m MecTo (U3MKH B
(bopMHUpPOBaHUY COBPEMEHHON HAYYHOH KAPTHHBI MUPA, B MPAKTUUECKOH AESITEIbHOCTH JIIOEH

Pazgen 2. Mexanuka 18

Tema 2.1 Coaep:kaHue yueOHOro MaTepuaJia 6

Kunemaruka Mexannueckoe aBwkeHHe. OTHOCHTENPHOCTh MEXAHUYECKOro IBrokeHHs. Cucrema orcuera.
Tpaextopus. Ilepemenienne, CKOPOCTh (CpemHsisi CKOPOCTb, MCHOBEHHAsE CKOPOCTh) U YCKOPEHUE OK 01
MaTEepPUANIbHOM TOYKM, MX MPOEKIMH HAa OCH CUCTEMbl KoopauHat. CJOXKEHHE MepeMelIeHUuN H OK 02
CIOXKEeHHe CKopocTed. PaBHOMEpHOE M PaBHOYCKOpPEHHOe mMpsiMONMHeliHOe nBmxkeHue. [ paduky OK 04
BaBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUs, MyTH M TMEPEMEIICHUs] MaTePUAIbHON TOUKH OT| OK 05
Bpemenn. CBoOomHoe maneHuwe. YCkopeHue CBOOOMHOTrO maaeHus. KpuBomuHEHHOe ABUKEHHUE. OK 07
JIBr>KE€HHE MaTepUabHON TOUKH MO OKPYXKHOCTH C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTIJIOBas K 1.1
CKOpPOCTb, TUHEIHast ckopocTh. [lepuon u yacrora obpamenus. LleHTpocTpeMUTENbHOE YCKOPEHUE K 7'1

[TpaKTUYECKHE 3aHATHS 2
[MpakTuyeckue paboOTHI:
TexHuYeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHHUE: CIIUAOMETP, ABIKEHNE CHAPSIOB, LIeHbIe
1 peMEHHBIE ITEPEHAYHN.
Tema 2.2 Coaep:xkaHue yueOHOro MaTepuaJia 6

> O6pas3oBaTebHAS OPTAHM3AIMA BIPABE CAMOCTOATEIRHO OMPEACIATH MOCIE0BATEIHHOCTh H3YUCHHA PA3ICTIOB H TEM, BXOASIINX B HHX, A TAKKE TIEPEPACTIPECTIATS KOTHUECTBO
YacOB U1 OCBOCHHS OOYYAFOIMMMHUCS Y4YCOHOTO MATEpHana, C VYCTOM JOTHKH (OPMHUpPOBAHHS MPSAMECTHBIX PE3yIbTATOB, OOMUX W MPO(PECCHOHATHHBIX KOMICTCHIIUM,
MCHKTIPSIMCTHBIX CBA3CH C APYTUMH ANCIUILTHHAMHE 00IIC0o0Pa30BaTeIFHOTO M 00menpo(ecCHoHaTbHOTO HHKIIOB yucororo miana OI1 CTI10.

* Yachl mpakTHYECKHX PaGOT YYTCHBI B COJCP/KAHHM YUEOHOTO MATEPHANA H BXOJAT B OOIIEE KONHMYECTBO YACOB MO TeMe. Uackl MaGOpaTOpHBIX PaboT M mpo(ECCHOHATBHO
OPHCHTHPOBAHHOTO COACPKAHMA YIUTBIBAKOTCA OTACIBHO.
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/lnHamuka

IIpuaumn otHocutenbHOCTH I 'anunes. Ilepseiii 3akoH Hetorona. MHepHuaapHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. Ilpunmun cynmepnosuuuu cui. Bropo# 3axkoH HeroToHa nnst mMarepuaibHOM
Touku B uHepumanbHOH cucteme orcuera (MCO). Tperuii 3akoH HpioTOHa anmsi marepHaIbHBIX
To4YeK. 3aKkoH BcemupHoro TsroreHus. Cunma Tsprectu. IlepBast kocmmueckast ckopocth. Cuina
yopyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunbl Tpenust (mokosi, CKOnbkeHus, kadenus). Cua
rpeausi. Cyxoe Tpenue. Cuia TpeHHsI CKOJNBXKEHUS M CHiia TpeHus mokos. Kosdouuuert tpeHwms.
Cuna conmpoTUBIIEHUS IPU JBUXKEHUU TeJla B KUAKOCTH UM rase. [loctynarenabHoe U BpallaTeabHOe
NBIDKEHHE a0COJIOTHO TBEPAOro Tesa. MOMEHT CHJIBI OTHOCHUTENIbHO OCH BpalneHus. 1lnedo cuutbl
Y cnosust pasHoBecust TBepaoro tena B UCO

[TpakTUueckue 3aHATUSA

[MpakTrueckne paboTel: M3yueHue NBIKEHHS OpycKa MO HAKJIOHHOW IUIOCKOCTH IOJ ACHCTBHEM
HECKOJIbKMX CHJI. TeXHHUYEeCKHe yCTPONUCTBA U NMPAKTUYECKOE MPUMEHEHHUE. MOALIUITHUKY, JBUKEHUE
VICKYCCTBEHHBIX CIYTHUKOB

Tema 2.3
3aKOHBI COXPAHEHUs B
MEXaHUKE

Coaep:kaHue yueOHOro MaTepuaJia

Mexanuueckass pabora u MourHocTb. KuHerndeckass sueprusi. IloTteHumanbHass sHeprusi. 3akOH
COXpaHEHHMsT MeXaHH4YeCKoW sHepruu. Padora cuibl TsDKeCTH W CHilbl ynpyroctu. llpumeneHne)
3aKOHOB COXpaHeHwHs1. Microp30BaHNe 3aKOHOB MEXaHHUKH JUIsE OOBSCHEHHS IBH)KEHUST HEOCGCHBIX TeJ
U [0 Pa3BUTHS KOCMHUYECKUX HMCCIENOBAaHUMN, MPaHULIbl MPUMEHUMOCTH KJIACCHUECKONH MEXaHUKU.
MMnynbc MaTepuasbHOW TOUYKHM (Tena), CHUCTEMbl MAaTepPHANbHBIX TOYeK. MMIysnbC Ccuibl U
M3MEHEHHE MMITYJIbCA TeNa. 3aKOH COXPAaHEHUs MMITyJbca. PeakTuBHOE nBIKeHHe. Pabora cubL.
MomHocTe cribl.  KuHeTHueckass »Heprus MaTepuaNbHOW Toukw. Teopema 00 M3MEHEHHH
kuHeTuuecko  oHepruu. IloteHnmanbHas  sHeprus. IloTeHumanpHass  3HEpPrust  ymnpyro
negopmMupoBaHHON TpykuHBL lloTeHUManbHast SHeprusi Tena BOMU3M TMOBEPXHOCTH 3EMIIH.
IMoTeHLMaNbHBIE W HETIOTEHUHANbHBIE CHIIbL. CBsi3b paOOThl HEMOTEHIIMAIBHBIX CHJI C M3MEHEHHEM
MEXaHUYEeCKOM SHEPIrUU CUCTEMBbI TeJl. YTIpyrue U Heynpyrue CTOJIKHOBEHHS

KonTposbHasi pabora

[MpakTrueckue padoThI:
TexHuveckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE BOJAOMET, KOMep, MPYKUHHBIH MHCTOJIET,
MBIIKEHNE UCKYCCTBEHHBIX CIYTHUKOB M PAKeT.

Pasnen 3. Moaexkyasipaasi pu3HKa M1 TEPMOAUHAMHKA

30

OK 01
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Tema 3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKONTEOpUHN

Conep:xkaHue yueOHOro MaTepuaJia

OCHOBHBIC TIOJIOKEHUS] MOJICKYJIIPHO-KHUHETHYECKOH TEOPUHM W HX ONBITHOE OOOCHOBAaHHE.
bpoyHoBckoe nBuxkenue. Jnddys3us. Xapakrep IBUKEHUS U B3aUMOICHCTBUS YaCTHUIl BELIECTBA.
Monenu CTpOeHHsI ra30B, KUIKOCTEH W TBEPABIX TelX U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
bTux Mopjeneid. Macca u pasmepnl Monekyn. Komuuectso Bemectsa. IloctosiHHas Asoraapo.
TernoBoe paBHOBecue. Temmepatrypa u ee usmepenue. lllkana Temneparyp Lenbcus. Monenb
yaeanpHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETHYECKON TEeOpuM HJeajbHOro rasa.
AOCOMIIOTHAS TeMIIepaTypa Kak Mepa CpeHed KHHETHYEeCKON SHEPTrUH TEIJIOBOTO JIBIDKEHHSI YaCTHL]
rasza. [llkana temnepatyp KenbBuHna. I'a3oBble 3axoHbl. YpaBHeHue Menneneesa-Kianelipona. 3akoH
JlanmpToHa. M30mponeccel B HAEaTbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemnecTsa. | 'paduueckoe
NpeCTaBJIeHNe H30IPOLECCOB: N30TEPMA, H30X0pa, n300apa

[TpakTUueckue 3aHATUSA

[MpakTrueckue padboThI:
Ms3mepenne Maccel BO3AyXa KIACCHOM KOMHare. TeXHWYeCKHe YCTPOWCTBA M IPAKTUYECKOE
MPUMEHEHUE. TepMOMETP, OapoMeTp

10

JlabopaTropHble 3aHaTHS

JlaboparopHas paborta 1 M3ydeHne omHOro M3 M30MPOIIECCOB

Tema 3.2
(OCHOBEI
TePMOIUHAMUKHU

Conep:xkaHue yueOHOro MaTepuaJa

Brytpennsist sHeprusi. Pabora u Teruonepenada. KomndecTBo TeruioTel. YpaBHEHHE TEIUIOBOTO
Gananca. [lepsoenauano repmognHaMuku. AnnadaTHblii npouecc. Bropoe Hauano TepMOIMHAMUKH.
Terunosele nsuratenu. KIIJ[ Ttemnosoro asurarens. Oxpana npuponbl. TepmonnHamuyeckas
ciucremMa. BHyTpeHHss1 3HepPrus TEPMOJWHAMMYECKOW CHCTEMBI M CIIOCOOBI €€ W3MEHEHHUS.
KonmuectBo Temiorel u padora. BHYTpeHHssE SHEPrusi OJHOATOMHOIO HIEANbHOrO ras3a. Bumel
TEIUIONEPENaY. TEILUIONPOBOAHOCTb, KOHBEKLMs, U3JIydEHHUE. Y IENIbHAs TEIJIOEMKOCTh BELIECTBA.
KonmuectBo Teruorel npu Terutonepenave. Ilonstine o6 ammabatHoM mporecce. IlepBbiii 3aKkoH
TepMOIMHAMUKH. [IpuMeHeHne mepBOro 3akOHa TEPMOAMHAMHUKH K u3ompoueccam. I 'paduueckas
uHTeprperaunss paboTel raza. Bropoit 3akoH TepmomuHamuku. HeoOparmmocTh mpoLEccoB B
npupone. Ternnossle MatuHbl. [IpHHINTEL AeicTBUSA TeOBBIX MaliuH. [IpeoOpasoBaHyst SHEPTUH B
reruioBblx MamnHax. Kosdduument nonesnoro peiicteusi Terosoil MamuHel. Lukn Kapao u ero
K03 (PpHULIMEHT TOJEe3HOro AEHCTBUS. JKOJOTHUYECKHE MPOOJEMbl TEIUIOIHEPTeTUKU. TeXHUYECKHe
YCTPOHCTBA M MPAKTHYECKOE MPHMEHEHHE: [BUTaTelb BHYTPEHHEIO CropaHusi, ObITOBOH

XOJIOAUJIBHUK, KOHOAULIUOHED

OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.1
IIK 7.1
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Tema 3.3 Conep:kaHue yueOHOro MaTepuaJa 6
ArperatHbie IMapooOpazoBanne u KoHmeHcauus. Mcmapennme u xuneHue. AOCONIOTHasE W OTHOCHTENbHAS
COCTOSIHUSIBEILIECTBA  [BIAKHOCTb BO3AyXa. HachleHHBIH map. YpaenpHas Temiota napooOpa3oBaHUs. 3aBHCHMOCTH
1 (asosbie TeMIepaTypbl KUNEHWs OT naBieHus. TBepmoe Teno. Kpucrammmueckne u amopdHble Tena.
CPpexXoabl AHn30TpOonus CBOWCTB KpucTanios. XXuakue kpucrabl. CoBpemeHHble MaTepuaisl. [lnasienue u
KprcTaum3anys. Y aeiapHas Teriora miasieHus. Cybnumanus. YpaBHEHHE TEIJIOBOro OanaHca
[ IpakTHueckue 3aHATUS
[MpakTudeckas padora: TexHMUeckwe yCTPOHCTBA M INIPAKTHUECKOE MPUMEHEHHe: THIPOMeTp H| 2
MCUXPOMETP, KaJOPUMETP, TEXHOJOIMM IIOJY4YEHHUs COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HAaHOMAaTEPHAJIOB, 1 HAHOTEXHOJOTUHU
JlabopaTopHble 3aHATHS 6
JlaboparopHas pabota 2 OnpeneneHue BIAKHOCTH BO3AYXA.
JlaboparopHast padota 3 Onpenenenue k03 puirieHTa MOBEPXHOCTHOTO HATSIKEHUS JKUIKOCTH
JlaboparopHasi pabora 4 Onpenenenue kodpduirierTa TEMIOBOro paCIIMPEHUS TBEPBIX TeJ
Pasnen 4. dnekTpoanHaMuKa 70
Tema 4.1 Coaepxanue yueOHOro marepuaJia 8
(DneKkTpocTaThka OnexkTpuzalus Teld. JJeKkTpudeckuil 3apsa. JBa Bupa snexTpuueckux 3apsnos. IIpoBomHukwy,
MUBJIEKTPUKY M TOJYNPOBOJHUKU. 3aKOH COXPAaHEHMsl 3JIEKTpUUecKoro 3apsna. Bzaumonelictsue
BapsinoB. 3akoH Kynmona. ToueuHblil snekTpuyeckuil 3apsia. DaekTpudeckoe noje. HanpsokeHHOCTh OK 01
BIEKTpUYECKOro mnouss. IIpuHuun cynepnosuuuy 3JA€KTPUYEeCKHX MoJjed. JIMHMM HanpssKeHHOCTH OK 02
biekTpuueckoro noiis. Pabora cun snekTpocraTiuueckoro nodst. [Torennuan. Pa3HOCTE MOTEHIINAIOB. OK 03
[IpoBOAHUKM W NMBJEKTPUKU B 3JEKTPOCTATHUECKOM mone. JusjiekTpudeckas MPOHMLIAEMOCTb. OK 04
DnekTpoeMKocTh. KoHmeHcaTop. DIeKTPOEMKOCTh TIOCKOTO KOHASHCATOPA. DHEPTHs 3apsiKEHHOTO) OK 05
KOHJEHCATOpa OK 07
I IpakTH4eCcKUe 3aHATUS 2 IIK 1.1
M3mepeHne 3JIEKTPOEMKOCTH KOHZIEHcCAaTopa. TexHH4YeCKHe yCTPOMCTBA M MPAKTUYECKOE IK 7.1
MPUMEHEHUE.  BJEKTPOCKON,  3JIEKTPOMETP,  JJIEKTPOCTaTU4ecKas  3allMTa,  3a3€MIICHUE
BIEKTPONPHOOPOB, KOHEHCATOP, KOMMUPOBAJIBbHBIN allapar, CTPYHHBINH NPUHTEP
Tema 4.2 Conep:kaHue yueOHOro MaTepuaJa: 22
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TTocTOAHHBIN

PIEKTPUYECKUH TOK.

ToKU B pa3snu4HBIX
cpenax

(DJIeKTpUUeCKuil TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIeKTpruieckoro Toka. Cuna Toka. [1ocTosSHHBIN TOK.
Hanpsokenne. 3akoH Oma 1711 ydacTka ILenu. OJEKTPUUECKOE COMPOTHUBIICHHE. Y AENbHOe
COMPOTUBIIEHHWE  BELIECTBA. 3aBUCHMOCTb  CONPOTHBJIEHHUS  METAIJIOB OT  TEMIIEpaTyphl
[TocnenoBarenpHOe, NapaljielibHOE, CMELIaHHOE COEJUHEHUE MPOBOJHUKOB. McTOouHMKH TOKA.
(DNIeKTPOABIIKYILIAsl CHUJIa U BHYTPEHHEE CONPOTUBJIEHHE MCTOUYHMKA TOKAa. 3akoH OMa 1 MOJHON
(3amkHyTOMH) 3iekTpuueckol nemu. KopoTkoe 3ambikanue. PadoTa 3eKTpUYECKOro TOKA. 3aKOH|
Jlxoyns-JleHna. MOIIHOCTD  3JIEKTPUYECKOTO TOKA. JJIEKTPOHHAsl IMPOBOJUMOCTb TBEPIbIX
MeTaJI0B.. CBEPXIIPOBOAUMOCTD. DJIEKTpUYECKUI TOK B Bakyyme. CBONMCTBaA 3JIEKTPOHHBIX ITYyYKOB.
[MonynpoBomguuku. CoOCTBEHHAs W MPUMECHAs MPOBOIUMOCTD MONYIPOBOAHUKOB. CBOMCTBa p-n-
nepexona. IlonmynpoBomHUKOBbIE NPUOOPHI. DIEKTPUUYECKUH TOK B pPacTBOpaX M pacIuiaBax
PJIEKTPOJUTOB. DJIEKTPOIUTHYECKAs] AMCCOLUALMS. ODJIEKTPOIU3. DJIEKTPUUECKHH TOK B rasax.
CaMOCTOsITEJIbHBIN 1 HECaMOCTOsATENbHbIN paspsan. Monnus. [1na3sma

KouTtposbHasi pabora 2
IMpaktrueckast padora: TexHUYeCKHE YCTPOWCTBA W TNPAKTHUECKOE MPHMEHEHHE. aMIepMeTp,
BOJILTMETP, PEOCTAT, UCTOYHUKH TOKA, HJIEKTPOHATPEBATENbHbIE TPUOOPHI, DIEKTPOOCBETUTENbHbIE 4
MpUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JHOA, TEPMHCTOPbI U (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJT.
JlabopaTropHble 3aHaTHS 14
JlabopaTopHasi padora 5 HWM3yuenume 3akoHa Oma [isi y4acTKa IENH, MOCJIEIOBATEIBHOTO U
MapajIeIbHOrO COEMHEHUS POBOAHUKOB.
JlabopaTopHasi pabora 6 OnpeneneHue TeMIepaTypHOro Ko3ppuimeHTa COMPOTUBIICHHSI METH.
JIaboparopHasi pabora 7 OnpeneneHne yaeIbHOTO COMPOTUBRIICHUS TIPOBOTHUKA.
JlaboparopHast pabora 8 WccrenoBanwe 3aBUCUMOCTH MOIIHOCTH JIAMITBI HAKAJMBAHUS OT
HAMPSIKEHUS Ha €€ 3aKUMax
JlaboparopHass pabora 9. Omnpenenenue DJIC u BHYTPEHHErO CONPOTUBICHUS HMCTOYHUKA
HATIPSKEHUS.
JlaboparopHast padota 10 Onpenenenne KI1J] anekTporurku
JlaboparopHas padora 11. OnpeneneHue 3JeKTPOXUMUIECKOTO SKBUBAJIEHTA MEIU

Tema 4.3 Coaep:kaHue yueOHOro MaTepuaJa 20
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MarauTHoOe nosie.
(DJIeKTpOMAarHuTHas
WHYKIIHSL.

[locTostHHbIE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MAarHUTOB. MarnutHoe mone. Bektop
MarHUTHOW MHAYKUMU. [IpuHIUD cynepno3suuuyu MarHUTHBIX NoJed. JINHUM MarHUTHON MHIYKLHH.
KapTrHa TuHMI MArHUTHOM MHAYKLHWHU MOJIA MOCTOSTHHBIX MArHUTOB. MarHuTHOE noJie MpOBOAHUKA,
c TokoM. KapTuHa nMHUNA HMHAYKUMM MArHUTHOIO MOJiS JJIMHHOTO MPAMOTO MNPOBOJHUKA M
BAMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KaTymku ¢ TokoMm. Ombeir Opcrema. BzaumopeiictBue
MPOBOJHUKOB ¢ TOkOoM. Cuya Awmrepa, ee Moaynb u HampasieHue. Cuna JlopeHua, ee MOIysib U
HarnpaByieHue. JIBH)KeHUEe 3apsKeHHOH 4acTHWIbl B OMHOPOAHOM MarHUTHOM mojie. Padora cubl
Jlopenua. fIBneHue SAEKTPOMArHUTHOM HWHAyKUUU. [IOTOK BEKTOpa MArHUTHOM WHAYKLHH.
(DJNEKTPOABIKYINAA CHUJIa MHAYKUHMH. 3aKOH 3JIEKTPOMArHUTHOW wuHAykumu Papanes. Buxpesoe
BIECKTPUYECKOE TOJie. DJIGKTPOABIDKYINAs CUJla WHAYKUMU B TMPOBOJHUKE, JBIIKYIIEMCS]
MOCTYyNaTeJbHO B OAHOPOAHOM MarHUTHOM mnone. IIpaBuno Jlenua. MuaykTUBHOCTB. fABieHue
CAMOMHAYKIIUHU. DJEKTPOIBIDKYIIAS CHJIa CAMOUHAYKUUHU. DHEPTUsSl MATHUTHOTO TOJISI KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE N0JIe

KonTposbHas pabora

IMpakTrueckast pabora: TexHWYECKHE YCTPOWCTBA W MPAKTHUECKOE NPUMEHEHHE. ITOCTOSHHBIC
MAarHUTBL, 3JI€EKTPOMATHUTHI, 3JIEKTPOJBUIaTEN b, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHLI, MHAYKIIHOHHAsS
rnevyb

[\®)

JlabopaTropHble 3aHaTHS

JlaboparopHasi pabora 12. M3ydeHue siBeHUs SJIEKTPOMATHUTHON HHIYKIIUS

Paznea 5. Konedanus

H BOJIHBbI

36

Tema 5.1
Mexanndeckue 1
PIEKTPOMArHUTHBIE
KOJIeOaHMsI

Conep:kaHue yueOHOro MaTepuaJia

KonebarenpHass cucrema. CBoOOnmHbIe MexaHWueckhe KosebaHus. ['apmMoHudeckue KoJjeOaHwMsL.
[Mepuon, dacrora, amrmuTyga u ¢asa konebanmit. [Ipy>KUHHBIA MasTHHK. MaTeMaTHYeCKHH
MasiTHUK. YpaBHEHHE TapMOHHYeCKHX Kosebanuii. lIpeBpaineHune 3HEPTUH TMpPU TAPMOHUYECKHX
koneOanusix. KonebatenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B WUICANTBHOM|
K0JIe0ATENIbHOM KOHTYpe. AHAJIOTHS MEXKAY MEXaHUYECKIMH H 3JIEKTPOMArHUTHBIMU KOJIEOaHMSIMH.
@Dopmyna TomcoHa. 3akOH COXpaHEHHsI SHEPrUU B HACATBHOM KOJeOATENTbHOM KOHTYpE.
[MpencraBneHne o 3aTyxarolux KojaedaHUsX. BeiHykneHHbIe MexaHnueckue konebanus. PesoHanc.
BeIHYKIEHHBIE 3JIeKTpOMarHuTHbIe kojeOanus. Ilepemennblii Tok. CHHYCOMIANbHBIA NIEPEMEHHBIN
TOK. MOIIHOCTh MEepeMEHHOr0 TOKa. AMIUIMTYAHOE U AEHCTBYIOLee 3HAaUeHUE CHJIbI TOKa U
HanpspkeHus. Tpancdopmarop. IIponsBoncTso, nepenaya u nmoTpedIeHNE IEKTPHUECKON YHEPTHH.
(DKOJIOTMYeCKHue PUCKU IIPU IMPOU3BOJACTBE dJIeKTpuueckoi sHepruu. KysbTypa HCIIONb30BaHUs
PJIEKTPO3HEPTHU B MMOBCEAHEBHOMN XKU3HU

[TpakTUueckue 3aHATUSA

10

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
IIK 7.1
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[MpakTrueckast pabora: TexHMUECKHE YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHE: SJEKTPUISCKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU DJIEKTPOIepe1ad

JlaboparopHble 3aHaTHS

Jlaboparophas padora 13. HccnenoBanue 3aBUICUMOCTH TEPHOAA MaJbIX KOJeOaHUI rpy3a Ha HUTH]
OT JJIMHBI HUTH.
JlaboparopHasi padora 14. THAYKTUBHOE M €MKOCTHOE CONTPOTUBJICHHS B LIEMTH NIEPEMEHHOTO TOKa

Tema 5.2
MexaHnueckue u
BIEKTPOMArHUTHBIE
BOJTHBI

Conep:kaHue yue0OHOro MaTepuaJa:

MexaHnueckne BOJHBI, YCIOBHs pacnpocTpanenus. Ileproa. CkOpoCTh pacpOCTpaHEHUS U JTHHA
BOJIHBI. [lomepednbie U nponosbHbIE BOJHBL MHTEepdheperuns u nudpakiuus MEXaHUIECKHUX BOJIH.
3Byk. CkopocTh 3ByKa. I poMkocThb 3Byka. BricoTa ToHa. TemOp 3Byka. DJIeKTPOMArHUTHBIE BOJIHBI.
VcnoBUs U3NydeHUs] 3JIEKTPOMArHUTHBIX BOJH CBOMCTBAa 3JIEKTPOMATHUTHBIX BOJIH. OTPAKCHHE,
npesoMiieHue, mnojsipusanus, nudpakuus, uatepdepeHus. CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH.
[Mkana >MeKTPOMArHUTHBIX BOJIH. [IpHMeHEeHUWe 3JIeKTPOMArHUTHBIX BOJH B TEXHHUKE W OBITY.
[MpuHOUOBI PamgUOCBSI3M U TENEeBHIASHUS. Panuosokauus. ODJIEKTPOMArHUTHOE 3arpsi3HEHHE
OKPY>KaroLen Cpeabl

[ IpakTHueckue 3aHATUS

[MpakTuyeckas padora: TexHudeckuwe yCTpPOWCTBA M MPAKTHYECKOE MPUMEHEHHE MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIBTPA3BYKOBasg NUATHOCTUKA B TEXHUKE U MEIULIMHE, panap, PaiuoONpUEMHUK,
reneBu30p, anteHHa, Tenedon, CBU-neun

Tema 5.3
OnTuka

['eomeTpuueckas onrtuka. IIpsMonuHeliHOe pacnpoCTpaHEHHE CBeTa B OJHOPOAHON cpene.
ToueyHbIli UCTOYHHK CBETA. 3aKOHBI OTPAXKEHUSI CBETA. 3aKOHBI MPEJIOMIICHHsI cBeTa. AOCOMOTHBIH
nokasatenb npenomiienus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpemenbHbiii yron Cobuparomue u
pacceuBarole JHUH3bl. POKYCHOE pacCTOSHHUE M ONTHUYecKas cuiia TOHKOH nuH3bl. llocTpoeHue
M300paKeHni B COOMPAIOLINX U PACCEUBAOLINX JMH3aX. POpMysa TOHKOH JHH3BI. Y BEJIUUEHHE,
nmaBaemoe JnH30M. BosiHoBast ontuka. UaTepdepenuus csera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HAOJFOIEHNsT MAKCUMYMOB M MHHUMYMOB B HHTep(EPEHIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€pPEeHTHBIX MCTOYHUKOB. lndpakums ceera. {udpakunonHas pemierka. YcinoBue HaOIHOAEHUS]
rJIaBHBIX MAaKCHMYMOB IpPU TMaJACHUH MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKIMOHHYIO PELIETKY.
Jlucnepcus ceera. Cnoskublil coctas Oenoro ceera. Lper. Tlonspusamus ceera

KonTposbHasi pabora

[MpakTrueckue padoThI:
HabmroneHue nucnepcuu cBeTa.
TexHuveckue yCTPOHCTBAa M MPAKTHYECKOE MPUMEHEHHE OYKH, Jyma, (OoToanmapar, MUKPOCKOII,

TCJICCKOII, BOJIOKOHHAasA OIITHKA, I[I/I(I)paKLII/IOHHaﬂ PEUIETKA, MOJIAPOUA, TCICCKOIT

10

EEN
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ATOMHOE SIAPO

:)I(Cl'[epI/IMeHTbIj AOKA3bIBAOIHNE CIOXKHOCTE CTPOCHUA AApa. OTKprTI/Ie PaaAnOaKTUBHOCTH. O11bITHI
Pesepdopna mo ompeneneHur0 COCTaBa pPaguoOaKTHBHOrO wu3nydeHus. CpolicTBa anmb(a-, Oera-,

raMMa-u3JIyuCHUS. Brnushaue PaaArOaKTUBHOCTH Ha JKHUBBIC OPTraHHU3MBbI. OTKprTI/Ie MpoOTOHA U

JlaboparopHble 3aHaTHS 6
JTabopaTopHast padota 15. Onpenenenne nmokasaressi MPEJIOMICHUS CTEKJIA.
labopaTopHast padorta 16. Onpenenenne GOKyCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI JIMH3bI
JlaboparopHasi pabora 17. OmnpeneneHue NJIUHBI CBETOBOH BOJHBI ¢ MOMOIIBIO IU(PAKIIMOHHON
€IIETKH.
Pa3nen 6. OCHOBBI CieNHAJIBHON TEOPHH OTHOCHTEJILHOCTH 2
Tema 6.1 Conep:kaHue yueOHOro MaTepuaJa: 2 OK 01
OCHOBBI CIIENMATIBHOM [[paHULBI  NPUMEHMMOCTH — KJIACCUYECKOM  MeXaHWKW. I1lOCTynarel  CHENMANbHOM  TeopHH OK 02
Teopun OTHOCUTEJIbHOCTU: HHBAPUAHTHOCTb MOJYJISl CKOPOCTH CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH| OK 04
OTHOCHUTCJIBHOCTH OiiHimTeiiHa. OTHOCUTENBPHOCTh OAHOBPEMEHHOCTH. 3aMelJIeHHe BPEMEHU U COKpAallEHHE JJIMHBL OK 05
OHeprusi U UMIYJIbC PEIITUBUCTCKOM dYacTulbl. CBA3b Macchl C BJHEPrHed U HMIYJIbCOM
€JISITUBMCTCKON YaCTULIbl. DHEPIUsl MOKOsI
Pasznen 7. KanToBas puzuka 16
Tema 7.1 Coaep:kaHue yueOHOro MaTepuaJa: 4
(DJIeMEHTBI KBAaHTOBOM [DoToHbl. Dopmysa [lnanka cBa3u sHepruu (HOTOHA C €ro YaCTOTON. DHEPrHsi M MUMITYJIbC (OTOHA.
OTITHKHU OtkpeiTie u wuccrnegosanne (orosdpdexra. Ombiter A.I. CroneroBa. 3akonbl (poTtodddekra.
VpasHenune DiiHmreliHa mis doroaddekra. "KpacHas rpanuna" dorosddexra. [laBiaeHue cpera.
Omnerrel [1LH. JlebeneBa. Xumudeckoe neiicTue cBera. TeXHUYECKHE YCTPOWMCTBA U MPAKTHYECKOE
npuMeHeHne: GoToraeMeHT, (HOTONATUHK, COTHEUHAs OaTapesi, CBETOINON
Tema 7.2 Conep:kaHnue yue0HOro MaTepuaJa: 2 OK 01
Ctpoenue atoma Monens atroma Tomcona. OmnbiTel Pesepdopaa no paccesiHutro -yactul. [lmaneraprast Moaenb aroma. 85 8421
[Moctynatel bopa. M3nydenue n mornomenne (OTOHOB MPHU MEPEXOAe aToMa C OJHOTO YPOBHS OK 05
bHepruu Ha nApyroil. Buael cnexktpoB. CrnexkTp ypoBHeH sHepruu aroma Bojpopoaa. BonHoBble OK 07
ceoiictBa uyactul. Bomaer ge bpoiina. KopnyckymspHo-BoaHOBOM ayanu3m. CHOHTaHHOE W K 1.1
BBIHY KICHHOE M3iydeHue. J(uppaxius 31eKTpOHOB B KpUCTAIUIaX. Y CTPOHCTBO M MPUHIMI paboTh] K 7'1
nmasepa. TexHHuUeckue yCTpOIICTBa M MPAKTUYECKOE IPUMEHEHHE. CIEeKTPaJbHbIH aHalu3 '
(CTIeKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIBIOTED
Tema 7.3 Coaep:kaHue yueOHOro MaTepuaJa 6
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HelitpoHa. Hykionnast monens simpa [ eiizenOepra-MBanenko. 3apsin sapa. MaccoBoe 4mcio siapa.
M3otomnel. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacnan. I'amMma-uznyuyeHune. 3aKOH
[PaIMOAKTUBHOTO pacrazna. JHeprus CBSI3W HYKJIOHOB B siape. Snepubie cunbl Jledekt Macchl sapa.
Aneprblie peakiun. [lenenne u cuntes saep. AnepHsiii peakrop. TepmosinepHeiii cuntes. [IpodnemMsl
1 [EpPCIEeKTUBBbl SIAEPHOM SHEPreTUKH. OKOJOTMUYECKHE acCleKThbl sIIePHONH  SHEPreTHKU.
OnemMeHTapHble 4YacTHLBL. OTKpBITHE TO3UTPOHA. MeTonapl HAOMIOAEHWs U PErucTpauuy]
bIeMEHTapHBIX YacTull. PyHaaMeHTaIbHbIe B3auMoaeicTeus. EnuHcTBO usnueckoll KapTUHBI MUPA

KonTtposbHasi pabora

[MpakTrueckue padoThI:
TexHuveckue yCTPOWCTBA M MPAKTHYECKOE MPHUMEHEeHHe: (POTO3JIEMEHT, (POTOAATUMK, COJHEYHAsI
Oatapesi, CBETOIMO, CIIEKTPOCKOTI, JIa3ep, JOZUMETD, SIACPHBIN peakTop, aToMHasi bomba

[\®)

Pa3zaen 8. JjieMeHTBI ACTPOHOMHH U ACTPOPUIUKH

Tema 8.1 DeMeHTHI
ACTPOHOMUU U
acTpoU3HKH

Coaep:kaHue yueOHOro MaTepuaJia

Dtanel pa3Butusi actpoHomuu. [lpukimamHoe M MHUPOBO33PEHUECKOE 3HAUYCHHE acTpoHOMHH. Bun
sBe3nHOro Heba. Co3Besnus, SipKHe 3BE3/bl, TUIAHETHI, UX BUAUMOE BIKeHHe. CONHEeYHas cUCTeMa.
ITnanerst 3emHol rpynnel. Ilnanersi-rurantel. Manble Tena ConHeuHolt cuctembl. ComHIe,
dotochepa u atmochepa. ConmHeunast akTuBHOCTb. UcTounuk sueprun CoJHIA U 3Be3[. 3BE3/IbI, X
OCHOBHBIC XapakTepuCTHKU. Jlmarpamma "CHEKTpasibHBIA KJIACC - CBETUMOCTB'. 3BE3[bl TJIaBHOM
MOCJIEI0BATENbHOCTH. 3aBUCUMOCTD "Macca - CBETUMOCTb" JIs 3B€3]] [JIaBHOM MOC/IeN0BaTeIbHOCTH.
BuyTtpennee crtpoeHue 3Be3a. COBpeMEHHBbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BOJIOLUH]
ConHua u 3Be31. DTamnbl )KU3HU 3Be31. Mueunslil Ilyte - Hama [Nanaktuka. CnupanbHast CTPYKTYpa
["anakTuky, pacrpeneneHue 3sesn, rasa u neutd. Ilonoxenue u nsuxkenue ConHua B I'anaktuke.
Tunel ramaktuk. [Tnockas u chepuueckas noacucremsl [anakThku PaguoranakTHKA U KBa3aphbl
UepHnble AbIphl B siapax ranakTuk. Beenennas. Pacimmpenne Beenennoit. 3akon Xa06na. Pasberanne
ranakTuk. Teopus bonbinoro B3peiBa. PennkToBoe nsnyuenue. MacirabHasi CTpykTypa BeeneHHoM.
Mertaranaktruka. HepemeHHbie mpoOieMbl aCTPOHOMUUT

UlabopaTopHoe 3aHsTHE

JlaboparopHas pabota 18. . U3yueHue kapTel 3Be31HOrO Heba

OK 01
OK 02
OK 03
OK 05
OK 07
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[IpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KAHUE (COAEPKAHNE MPHKIATHOTO MO[ly.]'lﬂ)s* 58 OK IIK
[IpomexyTouHAs aTTecTANMSA (3K3aMEH)
Bcero: 180

3 IMpodeccHoOHANTEHO OPHECHTHPOBAHHOS COACPKAHHC A 0A30BOTO YPOBHA H3YVUCHHS AHCHUILTHHBI «DH3HKA» ¢ PACIIHPCHHBIM H3YUCHHCM OTACTBHBIX PA3ICTIOB, MMCIOIIHX
HamOoJee BAKHOE 3HAUCHUE /IS TIOCIIEAYIOMETO H3YUCHHUS 00Imenpo(hecCHOHATBHBIX TUCIMIUINH | podeccronanbHbIX Moayiaeh ®I'OC CT10O, Mosker OBITh MPEACTABICHO B IBYX
BAPHAHTAX: B BUJC MPHUKIATHOTO MOJIYJII, HEMOCPEACTBCHHO HANPABJICHHOTO HA (JOPMHUPOBAHWE OJHOHN mim 0ojee Mpo(eCCHOHAIbHBIX KOMIICTCHINH, KaK MPABHUIIO, CBI3AHHBIX C
TOJIYYCHUEM ITPAKTHUECKUX HABBIKOB, HIIH B BU/C MPO(ESCCHOHATLHO OPHEHTHPOBAHHOTO COJICPYKAHIS, HATIPABJICHHOTO HA YIIIyOJICHHOE H3YUCHHUE TEM Pa3zieia, PecHUE O0IbIIETO
KOJIMMECTBA MPAKTHYCCKHUX 3a/7a4, KEHCOB M BBHINOJIHCHHE JOMOTHUTEIBHBIX JTa0OPATOPHBIX PadOT, HHTCTPUPOBAHHBIX C KOHKPETHOH 00menpo(ecCHOHANBHOM AUCIUIUINHON HiH
mpo(heCCHOHATBHBIM MOy JIeM. Paszmen (pa3aeisl), HALCICHHBIC HA (DOPMHPOBAHHC ¥ OOYUAFOIMUXCSA O0IMUX M MPOo()CCCHOHATBPHBIX KOMIICTCHIMH, MOTYT BKIIFOYATh KAK H3YUCHHC
TCOPHH, TAK H MPOBCACHHE TaOOPATOPHBIX, MPAKTHYCCKAX H HCCICAOBATCIBCKUX PaboT. [IpH 3TOM 3HAYHTEIPHOC BHUMAHHE JOJDKHO OBITh YACICHO PA3BUTHIO HABBIKOB PCILCHHS
KAaK PacUCTHBIX, TAK U KAYCCTBCHHBIX 3a4a'.

* B paMkax Kypca MOTYT OBITH IPOBEICHbI HHTCTPHPOBAHHBIC 3AHATHS C YUCTOM COJCPKATCILHBIX MCKIPEIMETHBIX CBA3CH IO ABYM H 0Oojee 001meo0pa3oBaTEIbHBIM
JACIHHATUIAHAM .

- Maremarunka: pelicHue CHCTEMbI YPAaBHECHHH, JTHHEHHAS (PyHKums, mapadomna, rumepOona, ux rpadMki W CBOWCTBA, TPHTOHOMETPHICCKAEC (DYHKIMH: CHHYC, KOCHHYC, TAHICHC,
KOTAQHTCHC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKACCTBO, BEKTOPHI M HMX IPOCKIWH HA OCH KOOPIHMHAT, CJIOXKCHHEC BCKTOPOB, PEIICHHUEC CHCTEMBbl YPABHCHHH, MPOW3BOIHBIC
3EMEHTAPHBIX (PYHKIMH, TIPU3HAKY TTOJO0MS TPEYTOIBHIKOB, OTPEACICHHUE TUIOIATH IUTOCKHUX (DUryp U 0ObeMa TEL.

- Buonorus: MexXaHMYECKOE ABIKCHUE B KHBOH mpupozae, auddysmsa, ocMoc, TEIIIO0OMEH >KHUBBIX OPTaHW3MOB (BHIBI TEIUIONICPEIAYH, TCIJIOBOE PABHOBECHE), 3ICKTPHUCCKHC
SIBIICHUSI B )KHBOW IIPHPOJE, KOJIEOATEIHHBIC IBIKECHIS B KUBOH IIPHPOJIE, ONTHYCCKAC SABICHHUS B KHBOH IPHPOAC, ACHCTBHE PAaTHAIIMU HA KHBBIC OPTAHU3MBIL.

- XHMUS: JUCKPETHOE CTPOCHHE BEMICCTBA, CTPOCHIE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA, MOJIIPHAS MAcCa, TEIJIOBBIC CBOICTBA TBEPABIX TCI, JKUIKOCTCH M Ta30B, 3JICKTPHUUCCKHUC
CBOWCTBA METAUIOB, 3JCKTPOJHMTHYCCKAA IHUCCOUMALMS, TaJbBAHMKA, KPHCTALIMMECKAS CTPYKTYPAa TBEPABIX TEJN, MEXaHHM3MBI OOPA30BAHMSI KPHCTAJUIMUCCKOM pEIICTKH,
CHEKTPAJIbHBIN AHATIHS.

- T'eorpadums: BIAKHOCTH BO3AYXa, BETPBI, OAPOMETP, TCPMOMETP, MATHHUTHBIC IOJIOCA 3EMIHM, 3aJC)KH MATHUTHBIX PyZ, (POTOCBREMKA 36MHOH MOBEPXHOCTH, IPEICKA3ZAHHC
3EMIICTPSICCHHM.
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3. YcnoBusa peanvsaumm nporpaMmmbl 06LL,e06pazoBaTe/IbHON AUCLUM/INHDI

3.1. TpeboBaHNA K MUHUMa/IbHOMY MaTepuasibHO-TEXHNUYECKOMY 06ecrneveHuto
Peasnmzauma nporpaMmbl AUCUMNAUHBI TPEOYEeT Haimuma y4yeObHOro KabuHeTta
(M3MKK, OCHALLEHHOro C COOTBETCTBUM C npuoxeHnem 7 OO,

3.2. HopmaLmoHHOe 06ecredeHne 00y4HeHNS

[ns peanusaymm nporpaMmMbl 6M6/IMOTEYHbIA POHZ, 06pa3oBaTeNbHON OpraHn3aLum
[O/MKEH UMETL MNeyaTHble U/WNN 3N1EKTPOHHbIE 06pa3oBaTe/ibHble U MHDOPMALMOHHbIE
pecypcbl, peKOMeH0BaHHbIE /15 UCMO/b30BaHWsA B 06pa3oBaTe/lbHOM MpoLecce, He
CTapLue NATK IET C MOMEHTa 13LaHus.

3.2.1. OCHOBHbIe neyvyaTHble U 3/IEKTPOHHbIE N34aHUSA

1) Omutpuesa B.®. Pusnka gna npodeccmin 1 crneymasbHOCTEN TEXHUYECKOro
npoguns.: yyebHoe nsgaHue / B.®. Omutpuesa.-Mocksa; Akagemus, 2022. -
448c.(ObuleobpasoBaTeNibHad  MOAroToBKa B yupexaeHusax  CI10O).-
URL:http//academia-moscow.ru -pexxmm [octyna: ONeKTPOHHas 6ubnnoTeka
«academia-moscows.- TEKCT: 3/1eKTPOHHbIN

2) PogmoHoB B.H. ®u3mka: yyebHoe nocobue a5 cpefaHero npofeccroHaibHOro
o6pasoBaHus/ B.H.PoanoHos.-2-e u3a.mcnp. M gon. - Mocksa: 34aTensCTBO
KOpaiiT, 2023.-165¢

SNEKTPOHHbIe N3aaHNA (3N1eKTPOHHbIE PecypChl)

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

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

3. «BupTyasbHbIA METOANYECKNIA KAOVHET YunTens (PU3NKM 1 aCTPOHOMUN»
http//www.gomulina.orc.ru/

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

5. MacTep-knacc «Kusas usmnka» http://www.int-edu.ru/hage.php?id=931
6. Linchposas nabopatopus «Apxumea» (JlabopaTopHble paboThbl MO (U3MKE)
http//www.9151394. ru/projects/arhimed/arhim 2/cituo/lab_raboty f.htm

7. BupTyanbHble nabopatopun (MHTepPaKTVBHbIE MOZENM Pa3/INyHbIX MPOLECCoB)
http://somit.ru/index_demo.htm

3.2.2. [lonoNHUTeNIbHblE UCTOYHUKN

1 OmutpneBa B.®. dusnmka: TexHonornveckmn npocunb: COOPHUK 3agad:
yuyebHoe u3gaHune. -Mockea: Akagemus. 2024. - 256 c. (O6uieobpasoBaTenbHas
nogrotoska B yudpexgeHuax CI1O. URL:http//academia-moscow.ru -pexum
AOCTyna: ANeKTPOoHHas 6nbmnoTeka «academia-moscows.- TEKCT: 3NEKTPOHHbII

2. 3aNeKTPOHHbIV pecypc  https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1
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4. KOHTPOJIb U OLICHKA Pe3yJIbTATOB OCBOCHUS TUCIUIJINHBI

Kontpoas n

OICHKA

pe3ybTaToB

OCBOCHHA

00meo0pa3oBaTebHON

AUCHUIUIMHBL PACKPBIBAIOTCA 4CPC3 NUCHUIUIMHAPHLBIC PC3YyJIbTaThl, HAIIPABJICHHLIC Ha

dbopMupoBaHUE OOUMX U

MPO¢eCCUOHATTBHBIX

¥ TEMaM CofiepyKaHusl y4eOHOTO MaTepuaa.

KOMIIETCHIUA 1O

Koa n nHaumenoBanue
¢dopMupyemMbIX KOMIETEHIHH

Paznen/Tema

THun oleHOYHBbIX
MepOnpHSTHH

OK 01. Beibupate cnocoOsl
pelieHus 3am1ay|
poeCCUOHAITBHOU AeSITeIbHOCTH
NPUMCHUTECIIBHO K Ppa3IMIHbIM|

Pasnen2. Temw12.1.,2.2.,2.3.
Pasnen3. Temr13.1.,3.2., 3.3.

Paznen4. Temw14.1.,4.2.,4.3

Pasnen 5. Temwp1 5.1.,5.2.,5.3.

KOHTCKCTaM Paznen 6. Tema 6.1
Pasnen 7. Temsr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
To/c®
OK 02. Hcnonb3zosaty Pasnen 2. Temer 2.1.,2.2., 2.3,
COBPEMCHHBIC CpeACTBAa TOWCKA,| Pasmen 3. Temnb1 3.1.,3.2., 3.3.
aHamMza  u MHTEPNPETaUny Pasnen 4. Tempr 4.1., 4.2, 4.3
MH(bopMarH Pasmen 5. Temsr 5.1., 5.2., 5.3.
1 MHPOPMALMOHHbBIE TEXHOJIOTUH Pasnen 6. Tema 6.1
1J1A BBITIOJTHCHUA 3aaa4y

MpoheCCUOHATTLHON AeSITEIbHOCTH

Pazpgen 7. Temn1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
Ilo/c

OK 03. IInanuposaty Paznen 1. Tema 1.1

U peanu3oBbiBaTh  cobctBeHHoe Pasmen 3. Tembr 3.1.,3.2, 33,
MpoeCCHOHATBHOE Pazgen 4. Tembr4.1.,4.2., 43
14§ JUYHOCTHO® pasBuTHE,| Pasnen 8 Tema 8.1
MPeITPUHUMATETBCKYIO Io/c

NesITeTbHOCTD

B  npodeccuoHadbHON  cdepe,

HCTIOJTb30BATh 3HAHUS

Mo TMpaBoBOW U  (UHAHCOBOH

rPaMOTHOCTH B Pa3IMYHBIX

PKU3HEHHBIX CHTYAIIHSIX

OK 04. OddexTusHo| Paspen 2. Temer 2.1.,2.2., 2.3.
B3aMMOJIEHCTBOBAaTE U paboTaTh Paspmen 3. Tembr 3.1., 3.2., 3.3.

B KOJUICKTHBC 1 KOMaHIOC

Paznen4. Temw14.1.,4.2.,4.3

Pasmen 5. Temwp1 5.1.,5.2., 5.3,

Pasnen 6 Tema 6.1
Pazpgen 7. Temun1 7.1, 7.2, 7.3
Ilo/c

OK 05. OcyuecTBiasiTb yCTHYIO
U MICbMEHHYI0 KOMMYHHUKALIUK) Hal
rOCyAapCTBEHHOM SI3BIKE]

Poccuiickonl denepanuu ¢ y4eTOM

Pasnen 1. Tema 1.1

Pasnen2. Teme12.1.,2.2.,2.3.
Pasnen 3. Temr13.1.,3.2., 3.3.

Paznen4. Temp14.1.,4.2.,43

YCTHBIH OIpOC;
(pOHTANBHBIHA
OTpoc;
KOHTpOJIbHAs padoTa,
HaOroieHNe
3a BBINIOJTHEHHUEM
nabopaTopHbBIX padoT;
NPaKTHYECKHE
pabotbi(pemmeHue
Ka4eCTBEHHbBIX
U pPacyUeTHBIX 331a4),
TECTHPOBAHUE,
pelLIeHne Kelc-3aaay;
BBIMTOJTHEHHUE
NPaKTUYECKUX
3aA4aHuN
npod)eCCHOHANTbHOM
HAIPaBJIECHHOCTHY,
BBIIIOJIHEHHUE 3a0aHUN
MIPOMEKYTOUHON
aTTeCTalnu

6
[MpodeccrnoHaTEHO OPHECHTHPOBAHHOS COACPKAHUC (COACPKAHKC MPHUKIIATHOTO MOIYIIA).

paznenam
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oco0eHHOCTER COLIMAJIBHOTO|
1 KyJIbTYPHOI'O KOHTEKCTA

Pasmen 5. Temwp1 5.1.,5.2.,5.3.

Paznen 6. Tema 6.1

Pazpgen 7. Temw1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 07. CopnelicTBOBAaTH
COXPAaHEHHUIO OKPYKAIOLIEH Cpeabl,
pecypcocOepeKeHNI0, TPUMEHSITH
BHaHUS 00 W3MEHEHUHM KJINMAaTa,
[TPUHLINIIBI OepesKInBOro)
[POU3BOICTBA, 3¢ deKTUBHO
NENCTBOBATb B YPE3BBbIYANHBIX
CUTYalHsIX

Pasnen2. Temw12.1.,2.2.,2.3.
Pasnen 3. Temw13.1.,3.2.,3.3.

Paznen4. Temp14.1.,4.2.,4.3

Pasnen 5. Temwp1 5.1.,5.2.,5.3.

Pazpgen 7. Temnr 7.1, 7.2
Pazpmen 8 Tema 8.1
Ilo/c

K 1.1 BemoaHsaTh padoThI 10
TEXHUYECKOMY OOCITyKHBAHHIO
00OpynOBaHUS
pacnpeneauTeNbHbIX YCTPOHCTB
PIEKTPUUECKUX MOACTAHIUN U
ceTel HanpspkeHueM 10 110
KHJIOBOJIBT BKJIFOUUTEIBHO;

IIK 7.1.
BoInonHATh TEXHUYECKOe
oOCITy’)KMBaHUE  BO3JYLIHBIX

JUHUNA 3JIEKTponepenadun 10
110 KUIOBONBT BKJIIOUUTEIBLHO
10J1 PYKOBOACTBOM pabOTHHKA
Oonee BBICOKOM
KBaJH(pHUKanny,;

Pazpgen 1. Temril.1 -1.3
Pazpen 2. Tembr 2.1 - 2.3.
Pazpmen 3. Temnr 3.1 - 3.5.
Pasnen 4. Temb1 4.1, 4.2
Paznen 5. Temb1 5.1. — 53
Pazpmen 6. Tembr 6.1 — 6.2.

- YCTHBIH OIpOC;
-  @OpOHTANbHBII
OTpoc;

- Ouenka
KOHTPOJIbHBIX PadoT;
- HalOmoneHue 34
XOIOM  BBIMOJIHEHHS]
naboparopHbIx pador;
- OLEHKa
BBIMOJTHEHHSI
naboparopHbIx pador;,
- OLEHKa
MPaKTUYECKHX
(pereHus
Ka4eCTBEHHbIX,
pacYeTHBIX,
npoeCCUOHAIBHO
OPHEHTUPOBAHHBIX
3amau),

- OLEHKa
TECTOBBIX3a/IaHNU;

- HabmoneHue 34
XOIOM  BBIMOJIHEHHS]
WHIUBUIYaATbHBIX
NPOEKTOB U  OIIEHKA
BBIMOJIHEHHBIX
MPOEKTOB,;
BBIMOJIHEHHE
9K3aMeHAI[MOHHBIX

pabor

3aTaHuM.
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