M HHHKHCTEPCTHBDO [P OCBEILEHHS
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NMHCTUTYT PASBUTUA
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PACCMOTPEHO: YTBEPKAEHO:

Ha 3acegaHum Megarornyeckoro coseTa Ha 3acegaHum CoBeTa Mo OLLEeHKe
Oreoy Ano neno coZeprKaHnA U KavyecTBa NpUMepPHbIX
Mpotokon Ne 13 pabounx nporpamm

OT «29» ceHTAbpPA 2022 r. 061,06 pa30BaTE/ILHOrO U COLMANbHO-

rYMaHUTaPHOrO LMKNOB CpeaHero
npodeccnoHanbHoro obpasosaHus

MpoTtokon Ne 14
oT «30» HoAbpa 2022 .

NMPUMEPHAA PABOYAA NPOTrPAMMA
obuweobpazosaTenbHON AUCLUN/IUHDI

«Punsunka»
AnA npodeccnoHanbHbiX 06pasoBaTesibHbIX OpraHM3aLUmmn

6a30BblIil ypoBeHb (BapuaHT 3)

ob6bem: 180 u.

pekomeHgosaHo: ana YITIC 05.00.00,
07.00.00, 08.00.00, 12.00.00 (12.02.08),
13.00.00, 14.00.00, 15.00.00, 18.00.00,
20.00.00, 21.00.00, 22.00.00, 24.00.00,
25.00.00, 26.00.00

MOCKBA UPNO
2022
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PykoBoauTtenb aBTOPCKOro KONNEKTUBa:
Yucrakosa Jltogmmnna BacunbesHa

CopykoBsoautennb:
domeHKo MapuHa HnKonaesHa

ABTOPCKUIA KONNEKTUB:

FanxKyTeHe EneHa MoHacoBHa
CakoBa Bepa BnagmmmnpoBHa
LUbiraHkoBa lNonnHa BnagnmmnposHa
AwwnHa anmnHa EBreHbeBHa

PeueH3eHTbl:
AwoHAMH A.B. - KaHAWAAT NeAarorMyeckux Hayk, AOUEHT, 3aBeAylowmnii Kapeapomn
GM3MKM N TexHudecknx gucumnamH ®reOY BO «CmONEHCKUM rocyaapCTBEHHbIN
YHUBEPCUTET»;

HopmaH A.B. — aupekTop FBMNOY BO «BopoOHEXKCKMIM aBMALMOHHbBIN TEXHUKYM MMEHU
B.M. Ykanosa»

JKcnepTHbIe 3aKNYeHUA No pe3ynbTaTaM 3KCNepTU3bl NpUMMepHoii paboueit
nporpammbl

®YMO CMNO no YIMC 11.00.00 «2neKTPOHMKA. PaanoTexHMKa 1 CUCTEMbI CBA3U»
oT «18» HoAbpAa 2022 .

dYMO CMO no YIMC 18.00.00 «Xumuyeckmue TexHONIormm»
oT «24» HoAbGpA 2022 .
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1. O6bwan xapaKrepucTMKa npumepHou paboueir nporpammbl
obweobpasoBaTenbHO AUCLUNIUHDI

ObuweobpasoBatenbHaa aucumnanHa «Pmusmka» asnaetca 06A3aTeNbHOM YaCTblO
obweobpaszoBaTtenbHOro UMKAa 06pa3oBaTeNlbHOM NPOrPaMMbl B COOTBETCTBUU C
®roc cno no

(npogpeccuu/cneyuansHocmu)

1.2. Llean v nnaHnpyemble pe3ynbTaTbl 0CBOEHUA AUCLUUN/IUHDI:

1.2.1. Uenu gucumnnuHbl:

CopepkaHune nporpammbl obuieobpasoBaTenbHOM AucUUNAnHbE PU3KKa
HanpaB/EHO Ha AOCTUXKEHWNE CneayoLnX Lenen:

o popmupoBaHMe y 0byYatoLMXCA YBEPEHHOCTM B LLEHHOCTM 06pa3oBaHus,
3HAUMMOCTM (PU3MYECKMX 3HAHWI ANA COBPEMEHHONO KBaAMPUUMPOBAHHOTO
cneuManuncTa npu ocyLwecTBeHMM ero NpodeccMoHaNnbHOM AeATeNbHOCTY;

e oOB/fageHne  cneunmdPuyeckom - CUCTEMOMN  PU3MYECKUX  MOHATUN,
TEPMUHONOTUEN N CUMBOIUKOW;

® OCBOEHUNE OCHOBHDbIX CI)M3I/I‘-I€CI-(I/IX TeOle;'I, 3aKOHOB, 38KOHOM€pHOCT€V1;

® OB/lageHne OCHOBHbIMU MeETOAaMUN HAYYHOINo nMO3HAHUA MNpuUupogbsl,
MCnoJsib3yembimn B cbmsvme (Ha6l'II-OLI,eHVIe, onncaHne, namepeHue, BolasunKeHune
rmnoTes, nposeneHune 3I-(CI'IepVIMEHTa);

e oOB/lageHne ymeHnamm obpabaTbiBaTbh JaHHbIE SKCNEPUMEHTA, 0O bACHATD
Nno/slyyeHHble pe3y/bTaTbl, YCTAHABAMBATb 3aBUCMMOCTU MeXay OU3NYecKMmM
BENMYMHAMK B HabtogaeMOM ABAEHUMN, AeNaTb BbIBOAbI;

e PopmmpoBaHMe yMeHUs pellaTb GU3MYECKME 334344 PasHbIX YPOBHEM
C/IOMKHOCTMU;

® pa3BMTME NO3HABATE/IbHbIX MHTEPECOB, MHTENNEKTYaAIbHbIX U TBOPYECKMUX
cnocobHocTer B npouecce NnpMobpeTeHma 3HaHUM C UCNOJIb30BAHMEM PA3/INYHbIX
MCTOYHUKOB MHPOPMALMM U COBPEMEHHDBIX MHPOPMAUMOHHBLIX TEXHONOMNM;
yMeHnn GopmyinpoBaTb U 060CHOBbIBaTb COOCTBEHHYO MO3ULMIO MO OTHOLLEHUIO
K dn3nyeckor MHGopmaumm, noay4aemom n3 pasHbiX NCTOYHMKOB;

e BOCMWTAHWE YyBCTBA rOpA0CTU 38 POCCUMCKYIO PU3MYECKYIO HaYKY.
OcBoeHue Kypca O[] «du3mKa» npeanonaraeT peleHne cieayowmx 3agay:

e npuobpeteHne 3HaHUM O PyHAAMEHTaNbHbIX U3MYECKUX 3aKOHaX,
Nexawmx B OCHOBE COBPEMEHHOM (U3NYECKOW KapTUMHbI MWpPA, MPUHLMMNOB
AENCTBUA TEXHUYECKUX YCTPOMCTB U NPOM3BOACTBEHHbIX NpoLeccos, o Hanbonee



BaXXHbIX OTKPbITUAX B obnactu ¢M3MKM, OKa3aBWUX onpepenAarouwiee BANAHNE Ha
pa3BunTUE TEXHUKNU U TEXHOJZIOTUN;

® NOHMMaHne GU3NYECKON CYLLHOCTU ABAEHMN, NPOABAAIOLWMXCA B PaMKaXx
NPOn3BOACTBEHHOM AEATENBHOCTY;

® 0OCBOEHMEe CNocoboB UCMOIb30BAHMA GUINMYECKMX 3HAHUIN NS pelleHna
NPaKTUYECKUX W NPOPECcCMOHaNbHbIX 33434, OObACHEHUA ABNEHWUI NPUPOAbI,
MPOU3BOACTBEHHbIX M TEXHOJIOTMYECKMX MNPOLECCOB, MNPUHUMUMNOB AEeNCTBUS
TEXHUYECKUX NPUOOPOB U YCTPOMCTB, obecneyeHns 6e3onacHOCTU NPOU3BOACTBA
N OXpaHbl NPMpPOabI;

e popmMpOBaHME YMEHWUIM pelaTb Yy4ebHO-MpPaKTUYECKMne  3a4auu
dU3nyeckoro coaeprkaHua ¢ y4eTom NpodeccMoHaibHOM HanpPaBAEHHOCTH;

e npuobpeTeHMe onbiTa MO3HAHUA M CaMOMNO3HAHWUS;, YMEHUM CTaBUTb
3a/a4M 1 peLlaTtb NPobaembl ¢ Y4ETOM NPodeCccMOoHaIbHOM HaNPaBAEHHOCTY;

e dopMMpOBaAHNE YMEHWM WCKaTb, aHaAM3MpoBaTb W 06pabaTbiBaTb
du13myeckyto MHopmaumto ¢ y4éTom npodeccmoHanbHOM HanpaBAEHHOCTY;

® NMoAroToBKa O0Oy4YaloWMXCA K YCNEWHOMY OCBOEHWUID AUCUMNANH U
moaynen npodeccuoHasnbHOro UuKNa: GOPMUPOBAHME Y HUX YMEHUM U OMbITa
[eATeNbHOCTU, XapaKTepHbIX Ana npodeccuin / AOMKHOCTEM CAyXaLLUX WK
CneuManbHOCTEeN, nNonyYaemMblx B  NpodeccMoHanbHbiX  0bpa3oBaTe/bHbIX
opraHuM3aumax;

® NMOArotoBKa K ¢GOpPMUMPOBAHUIO 0bOWMX KOMMNeTeHuun byayuiero
cneumanncta: camoobpasoBaHMsA, KOMMYHMKaALUKM, COTPYAHMYECTBA, MNPUHATMA
peweHnn B CTAaHAAPTHOM W HECTaHOAPTHOM CUTyaumax, MNPOEKTUPOBAHMA,
npoBeaeHna  GU3NYECKUX  u3mepeHurt, 3ddeKkTMBHOro UK HesonacHoro
MCNOIb30BAHUA PA3/IMYHbBIX TEXHUYECKUX YCTPOMCTB, COBMt0AEHNA NPaBU/ OXPaHbI
TpyAa npu paboTe ¢ pusmyeckumm npubopammn n obopygosaHmuem.

OcobeHHOoCTb GOPMMPOBAHNA COBOKYMHOCTM 33434 U3yYeHUa GUBUKK ANS
cuctembl  cpegHero  npodeccMoHanbHOro  06pas3oBaHMA  3aKaOYaeTca B
HeobxoAMMOCTN peanunsaumm NpodeccMoHanbHOM HaNpPaB/AEHHOCTM pellaeMblX
3ajay, y4éTta ocobeHHocCTel chepbl AeATENbHOCTU ByAyLMX CNEeLNanncToB.

B pe3ynbTaTte 0CBOEHMA ANCLUNAMHDBI 0OYYaOWMNCA AO0NXKEH 3HATD:

® CMbICN MOHATUNA: ¢GU3NYECKoe SABAEHMEe, T[MMoTe3a, 3aKOH, Teopwus,
BelLLecTBO, B3aMMOAENCTBUE, INEKTPOMArHUTHOe nose, BOAHA, (OTOH, aToM,
aTOMHOE AP0, MOHU3UPYIOLLINE U3TYYEHUSA;

® CMbICN PU3NYECKMX BENINYMH: CKOPOCTb, YCKOPEHMe, Mmacca, Ccuna,
MMMYNbC, paboTa, MexaHW4YecKaa 3SHeprusa, BHYTPEHHAS 3Heprua, abcontoTHan
TeMnepaTypa, CPeAHsAA KUHETMYECKas 3SHeprya 4acTul, BelLecTBa, KOJIMYeCcTBO
TENNOTbl, 31eMEHTAPHbIN 3NEKTPUUYECKUN 3apaj;

® CMbICN (I)M3I/N€CKI/1X 3aKOHOB KJ/1aCCMYECKOM mMmexaHnKkn, BCEMUPHOTO
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TATOTEHWUA, COXPAHEHWA 3SHEepPruM, UMNyAbCa W 3SNEKTPUYECKOro 3apaaa,
TEPMOANHAMMKN, INEKTPOMATHUTHOM MHAYKUMN, POTOIDDEKTA;

® BKNAA, POCCMMCKMX WM 3apybeKHbIX Y4YeHbIX, OKas3aBLIMX Haubosbliee
BAUAHWE Ha Pa3BUTHE PUNKM;
B pe3ynbTaTe 0CBOEHUA ANCUMNINHBI OBYYAOLNIACA AONKEH YMETD:

® NpPoBOAUTDL Ha6mo,u,eva, NAaHNPOBATb N BbIMOJIHATb SKCNEPUMEHTDI,
® BblABUIraTb rMnoTe3bl U CTPOUTb MO ENN,

® MPUMEHATb MOJlyYeHHble 3HaHMA no o¢usmMke Ana  ob6bACHEHUA
Pa3HO06pPa3HbIX GUNYECKUX ABNEHUIN U CBOMUCTB BELLLECTB;

® MPaKTUYECKM UCNONb30BaTb PU3NYECKME 3HAHUS;
® OLEHUBaTb AOCTOBEPHOCTb €CTECTBEHHOHAYYHON MHPOPMaLMK;

® NCNONb30BaTb MNPUOBPETEHHble 3HAaHWA UM YMEHMA ANA  pelleHua
NPaKTMYECKMX 3aZa4y NOBCeAHEBHOW KWM3HWM, obecneyeHns 6HesonacHoCcTH
COBCTBEHHOM  KM3HW, PAUMOHANIBHOTO MPUPOAOMNONAL30BAHUA U OXPaHbI
OKpYrKatoLen cpeapl.

® OnUCbIBaTb M OODBACHATb PU3NYECKME ABNEHUA M CBOMCTBA TeN: CBOMCTBA
rasoB, ’KMAKOCTEM U  TBepAbIX TeN;  3NeKTPOMArHUTHYI  MHAOYKLUMUIO,
pPacnpocCTpaHeHne 3/1eKTPOMArHUTHbIX BOJIH; BO/IHOBbIE CBOMCTBA CBETA; U3/Ty4EHME U
norsioweHne ceetaatomom; PoToapPeKT;

® OT/ZINY4ATb r’MNOTE3bl OT HAYYHbIX TeOpMVI;
® fenatb BbiBOAbl HA OCHOBE 3KCNeEPUMEHTA/IbHbIX AdHHDbIX;

® NpuBoOAUTb MNPpUMepbl, MOKa3biBatoWwme, 4Yto: H86J’II-OLI,€HVIFI M SKCNEepPUMEHT
ABNAOTCA OCHOBOW ANA BblABUXKEHNA TUNOTE3 U Teopvn‘/i, MNO3BOJIAKOT NMPOBEPUTDL
MCTUHHOCTb TeOopeTn4eCKknx BbiBOAOB, ¢M3VI‘-I€CKaFI Teopma Aaet BO3MOXKHOCTb
0OBbACHATb N3BECTHbIE ABIEHUSA npupoabl N Hay4dHble CI)aKTbI, npeagcKkasbiBaTb elle
HEeN3BECTHbIE ABNEHNA;

® NPMBOAUTL MNPUMEPbI MPAKTUYECKOrOo WUCMO/b30BaHMA  GUINYECKUX
3HAHWI:3aKOHOB MEXaHUKN, TEPMOAUHAMMKM U S/TEKTPOAUHAMUKN B SHEPTETUKE;
Pa3/INYHbIX BWUAOB 3SNEKTPOMArHUTHbIX M3NYy4YeHUA AN Pa3BUTMA pPaguo U
TENIEKOMMYHUKAUNIM, KBAaHTOBOM GU3MKM B CO34AHUM SAEPHON IHEPreTUKM,
Na3epos;

® BOCMPMHMMATb U Ha OCHOBE MOJIYYEHHbIX 3HAHWMA CaMOCTOATE/IbHO
oueHuBaTb MHbOpMaUMIo, coaeprkawytoca B coobuweHmnax CMWU, UHTepHeTe,
HaY4YHO-MOMNY/IAPHbIX CTaTbAX.

® MNPUMEHATDL NONIYy4YEHHbIE 3HAHWMA ONA PELUEHUA CI)I/ISW-IeCKI/IX 3a4ay;

e onpeaenAtb Xapaktep ¢u3MYeckoro npouecca no rpaduky, Tabnuue,
dbopmyne’;



N3MepATb pAL PU3MUYECKUX BENNYNH, NPEACTABAAA pe3y/bTaTbl USMEPEHUN
C Y4ETOM UX NOTrpeLlHOCTEMN.

1.2.2. NMnaHupyemble pe3ynbTaTtbl OCBOeHUA 06weobpasoBaTtenbHOU
ancumnauHbl B cootetcteun ¢ ®roc Cro m Ha ocHose ®IOC COO

Ocoboe 3HayeHne gucuunamHa numeet npu GopmmnpoBaHum u passutum OK
n MK (OK ykasbiearomca u3 Hosozo makema ®FOC CIMO 2022200a no
npogeccuu/cneyuansHocmu)



Kopa un HaumeHoBaHue popmupyembix
KOMMeTeHL,ui

OK 01. BbibupaTtb cnocobbl pelweHns
3a4a4y npodeccuoHanbHOM
AeATeNbHOCTU NPUMEHUTENBHO K
Pa3/INYHbIM KOHTEKCTaM

MNnaH upyemblie pe3yabtatbl 0OCBOEHUA ANCUUNJIUHDI

O6wme1

B yacTu Tpy40BOro BOCNUTaHUA:

- TOTOBHOCTb K TPyAy, OCO3HaHMe LLeHHOCTH
MacTepcTBa, Tpyaontobue;

- FTOTOBHOCTb K aKTUBHOM AeATe/IbHOCTH
TEXHONOrMYECKOM N COLMabHOM HanpaBAeHHOCTH,
CNOCOBHOCTb MHULMMPOBATbL, NN1AHNUPOBATL U
CaMOCTOATENbHO BbIMOIHATL TAKYHO AEATEeNbHOCTb;
- MHTEpPEC K pas/inyHbiM chepam
npodeccuoHanbHOMN AEATENbHOCTH,

OBnageHue yHUBepcasbHbIMU y4ebHbIMU
no3HaBaTeNbHbIMU AeACTBUAMM:

a) 6a3oBble Nornyeckue AencTBua:

- CaMocCToATENIbHO GOPMYNMPOBaTh U
aKTyanusupoBaTb Npobaemy, paccmaTpusaTb ee
BCECTOPOHHE;

- YCTAHaB/MBATb CYLLECTBEHHbIN NPU3HAK Uan
OCHOBaHMA ANA CPaBHEHUA, Knaccubukaumm mn
obobuieHus;

- onpeaenaTb Uenu aeaTeNbHOCTU, 3a4aBaTb
napameTpbl U KPUTEPUMN UX JOCTUKEHUSA;

- BbIIBNISITb 3aKOHOMEPHOCTN U NPOTUBOPEYUNSA B
paccmaTpuBaeMbIX ABMEHUAX;

- BHOCUTb KOPPEKTMBbI B A€ATENbHOCTb, OL,EHMBATb
COOTBETCTBME PE3y/NbTATOB LE/NsIM, OLLEHNBATb PUCKK
nocneacTBuii AeATeNbHOCTY;

- pa3BMBaTb KPeaTUBHOE MbILLIJIEHUE NPU PELIEHUN
U3HEHHbIX Npobiem

6) 6a3oBble uccnegoBaTenlbCKue AeUCTBUA:

OvcumnanHapHblie2

- cGOPMUPOBAHHOCTb NPEACTaBAEHUIA O POAU U
mecTte PU3MKM M aCTPOHOMMU B COBPEMEHHOM
Hay4YHOM KapTMHE MUpa, O cMcTeMoobpasytoLen
pPoan GU3NKM B PA3BUTUMN €CTECTBEHHbIX HAYK,
TEXHUKN U COBPEMEHHbIX TEXHO/IOTNIM, O BKNaae
POCCUNCKUX M 3apyDeXKHbIX yYeHbIX-OU3MKOB B
pa3BUTUE HAYKM; NOHUMaHNE GUINYECKOM
CYLLHOCTM HabntogaemMblx ABAEHUA MUKPOMUPA,
MaKpoOMMpa U Merammpa; NOHUMaHMe ponun
aCTPOHOMWM B NPAKTUYECKON OEATENbHOCTU
YyenoBeKa U AaNbHENLLIEM HAaYYHO-TEXHUYECKOM
pa3BUTUMK, PoAn GU3MKKU B GOPMUPOBAHUMN
Kpyrosopa 1 pyHKLUMOHANbHOM FPaMOTHOCTH
Yyesl0BEKa ANA pelleHMA NPaKTUYeCKMX 3a4ay;

- BN1a4eTb OCHOBOMNOMAraloWwWmMmmn GUnYecKMmm
NOHATUAMM U BEIMYMHAMMU, XapPaKTEPU3YHOLLUMM
¢dun3nyeckmne npoueccol (CBA3aHHLIMM C
MeXaHUYEeCKUM ABUXKEHMEM, B3aMMOZeNcTBUEM
TeN, MeEXaHMYECKMMM KONebaHMAMU M BOSHAMU;
aTOMHO-MOJIEKYNAPHBIM CTPOEHNEM BELLECTBA,
TEnA0BbIMM MPOL,ECCAMU; INEKTPUUYECKMM U
MarHUTHbIM NOAIAMM, SNEKTPUYECKMM TOKOM,
3/IEKTPOMATHUTHbIMM KoNebaHUAMMN U BONHAMMU;
ONTUYECKMMM ABNEHUAMM; KBAHTOBbLIMM
ABMIEHUSAMM, CTPOEHMEM aTOMa M aTOMHOFO A4Pa,
PaZiM0aKTUBHOCTbIO); BNALETb
OCHOBOMO/IaraloWMMMN aCTPOHOMUYECKMMM
NOHATUAMM, NO3BOAIOLMNMM XapaKTEPU30BaTb

1 YKa3sblBatoTca popmmnpyembie IMYHOCTHbIE U MeTanpegMeTHble pesybTaTbl n3 @rOC COO (B nocnegHen peaakumm ot 12.08.2022) B oTrnarosibHol dopme
2 JucumnanHapHble (npeameTHble) pe3y/ibTaTbl YKa3bIBalOTCA B COOTBETCTBUM C UX NOJIHbIM NepedyHem Bo PTOC COO (B nocnegHelt pegakumm ot 12.08.2022)



- BN1aAeTb HaBblIKaMM y‘-IE6HO-VICCﬂe,D,OBaTEJ1bCKOﬁ n

NMPOEKTHOW AeATENbHOCTU, HAaBblKaMW PaspeLLeHmns
npobnem;

- BbIABNATb NPUYNHHO-CNEACTBEHHbIE CBA3U U
aKTyanM3MpoBaTb 3aJa4y, BblABUIaTb rMMNoTesy ee
peleHuns, HaxoAuUTb apryMeHTbl oA
[lOKa3aTe/IbCTBa CBOMUX YTBEPKAEHWUN, 3a4aBaTb
napamMmeTpbl U KPUTEPUN PEeLLEHMUS;

- aHaNM3MpPOBATb NONYYEHHbIE B XO4€ PeLleHns
3a/lauu pe3ynbTaTbl, KPUTUYECKMN OLLEHUBATL UX
AOCTOBEPHOCTb, MPOrHO3UMPOBaTb U3MEHEHUNE B
HOBbIX YC/IOBUAX;

- YMeTb NepeHOCUTb 3HAHUA B NO3HABATE/IbHYHO U
MPAKTUYECKY0 061aCTU }KN3HEeOEeATENbHOCTH;

- YMeTb MHTETPUPOBaTb 3HAHUA U3 Pa3HbIX
npegmeTHbIX obnacren;

- BbIABUIaTb HOBbIE UAEM, Npeanaratb
OPUTUHANbHbIE NOAXOAbI U peLleHus;

- cNocobHOCTb MX MCNONBb30BAHMA B
NoO3HaBaTENbHOM U cou,maanoﬁ NpakKTuKe

npou,eccbl, NPOMUCXo4ALLME Ha 3Be34aX, B
3Be34HbIX CUCTEMAX, B MeXKraNaKTU4YeCcKon cpeae;
ABUXKeHMe HebecHbIX Ten, 3BONOLMIO 3Be3, U
BceneHHo;

- BlafeTb 3aKOHOMEPHOCTAMM, 3aKOHAMU U
TeopuaMM (3aKoH BcemmnpHoro Tarotenus, |, 11 v llI
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHUA
MEXaHMUYEeCKOM SHEepPrum, 3aKOH COXpPaHeHUA
UMMYIbCa, NPUHLMM CYyNepno3nummn cun,
NPUHLMN PaBHOMPABHOCTU MHEPLMANbHbIX
CUCTEM OTCYETA; MONEKYNAPHO-KMHETUYECKYHO
TEOPUIO CTPOEHMA BELLECTBA, rA30Bble 3aKOHbI,
nepBblA 3aKOH TEPMOAMHAMMUKN; 3aKOH
COXPAHEHMA 3N1EKTPUYECKOro 3apaaa, 3aKoH
KynoHa, 3akoH Oma ana yyactka uenwu, 3aKoH
OMma 4n1a NOSIHOM 3/1EKTPUYECKOM L,enm, 3aKoH
Oxoynsa - JleHua, 3aKOH 3/1eKTPOMarHUTHOM
WMHAYKUMU, 3aKOH COXPaHEHUA IHEPTUN, 3aKOH
NPAMO/IMHENHOrO PAacNPOCTPAaHEHMA CBETA, 3aKOH
OTpa*KeHuA CBeTa, 3aKOH NPeNIOMIeHMA CBETa;
3aKOH COXpPaHEHWA IHEepPrMn, 3aKOH COXpPaHeHuUA
MMMY/IbCa, 3aKOH COXPaHEHUA 31eKTPUYECKOro
3apAaa, 3aKOH COXpaHeHMA MacCcoBOro YMCAa,
noctynaTbl bopa, 3aKOH paaN0aKTUBHOIO
pacnaga); yBepeHHOoe UCMNo/ib30BaHME 3aKOHOB U
3aKOHOMEpPHOCTEN NpU aHann3e GprU3nYecKnx
ABJIEHNIN N NPOLLECCOB;

- cbOpMUPOBATb YMEHMA peLlaTb pacyeTHbIe
3343a4M C ABHO 3a4aHHON dU3NYECKON MoAeNblo,
Ncnonb3ysa GUanYecKne 3aKoHbl U NPUHLMMbI; Ha
OCHOBE aHa/In3a yCNoBMA 3a4a4m BblIbUpaTb
dU3nYeCKy0 Moaenb, BblAensaTb GUsnYeckne
BENYMHbI U popMynbl, HeobxoanMmble ana ee



OK 02. Nicnonb3oBaTb COBpPEMEHHbIE
cpeAcTBa NOMCKA, aHAAN3a U
WHTepnpeTaumMmn nHpopmauum,
MHGOPMALLMOHHbIE TEXHONOTUN ANA
BbINO/JIHEHMA 33434
npodeccMoHanbHOM AeATeIbHOCTU

B 06,1acTM LLEHHOCTU HAaYYHOrO NO3HAHMUA:

- cpOPMUPOBAHHOCTb MMPOBO33PEHMA,
COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHHO
Pa3BUTUA HAYKM U OBLWLECTBEHHOWN NPAKTUKK,
OCHOBAHHOTO Ha AManore KynbTyp,
CNocobCTBYHOLLEFO OCO3HAHMUIO CBOErO MECTa B
MOANKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM M YUTATE/IbCKOM
KY/NIbTYpbl KaK CpeAcTBa B3aMMOAENCTBUA MEXAY
NOAbMMU U MO3HAHUA MUPA;

- OCO3HAHME LLeHHOCTM Hay4YHOW AeATeNbHOCTH,
FOTOBHOCTb OCYLLECTB/ATb NPOEKTHYIO U
MCCNefoBaTENbCKYIO AEATENbHOCTb MHANBUAYAIbHO
“ B rpynne;

OBnageHue yHuBepcasibHbIMU yuebHbIMMU
no3HaBaTe/NbHbIMU AEeNCTBUAMM:

B) paboTa c uHPopmaumeii:

- BNlafeTb HaBblKamMuM Noay4YeHnsa MHGopmauum m3
MCTOYHMKOB Pa3HbIX TUMOB, CAMOCTOATENbHO
OCYyLLECTBAATbL MOUCK, aHa/IN3, CUCTEMATU3ALMIO U
NHTepnpeTauunto MHGopMaLmm pasINYHbIX BUL0B U
dopm npeacTaBaeHUs;

- CO3aBaTb TEKCTbI B Pa3/INYHbIX popmaTax ¢
y4eToM Ha3Ha4YyeHua MHpopmaLmm n Lenesomn
ayantopuu, BbiIbnpas onTumanbHyto dopmy
npeacTaBAeHns 1 BU3yannsaumu;

peleHns, NPoBOANTb PacyeTbl U OLEHNBATb
peanbHOCTb NOMYYEHHOro 3HaYeHUA PpU3nYecKom
BE/IMYMHDI; PELaTb KaYeCTBEHHbIE 3aauM,
BbICTPAMBAsA NOMMYECKN HEMPOTUBOPEUNBYIO
LenoYKy paccyAeHni ¢ ONOpoi Ha N3yYeHHble
3aKOHbl, 3aKOHOMEPHOCTU N dU3MYecKme
ABNEHUA

-cbOpMMPOBATb YMEHMA YUNTbIBATbL MPaHMULLbI
NPUMEHEHMUA N3YyYeHHbIX PUINYECKUX Moaenen:
MaTepuanbHaa TOYKa, MHepPLUMANbHasA cuctema
OTCYeTa, AeanbHbll ra3; MOAENN CTPOEHUA
ras’oB, }XMAKOCTEN U TBepAbIX Te/, TOYEYHbIN
3NEKTPUYECKUI 3apaa, AAepHAA MOAe/b aTOMa,
HYK/IOHHaA MogeNb aTOMHOIO AApa Npu
peweHnn GUsnYecknx 3agay;

- cdopMmmnpoBaTb COHBCTBEHHYIO NO3MLMIO MO
OTHOLWEHWIO K dU3nYecKon nHbopmaLmu,
Nosly4aemoit U3 pasHbIX UICTOYHUKOB, YMETb
MCMNONb30BaTb LN POBbIE TEXHONOTUN ANA
MOWCKA, CTPYKTYPUPOBAHUA, UHTEPNPETALLUN U
npeacTtaBAeHUA y4ebHOM M HayYHO-NONYNAPHOWN
NHPOPMALMN; PA3BUTb YMEHUSA KPUTUYECKOTO
aHanuM3a noay4aemon MHPopmaumm
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OK 03. lMnhaHnpoBaTb 1 peann3oBbIBaTb
cobcTBeHHOE npodeccnoHanbHoe u
JINYHOCTHOE pas3BuTHe,
npeanpuHUMATENbCKYIO AeATeNbHOCTb
B npodeccnoHanbHom cohepe,
MCNO/1Ib30BaTb 3HAHUA MO GMHAHCOBOW
rPamMOTHOCTU B PA3/INYHbBIX }KU3HEHHBbIX
CUTyaumax

- OL,eHMBAaTb A0CTOBEPHOCTb, NETUTUMHOCTb
MHPOPMaLLMK, ee COOTBETCTBME NPABOBbLIM U
MOPaNIbHO-3TUYECKMM HOPMaM;

- UICNONb30BaTb CPeACTBa UHGOPMALMOHHDIX U
KOMMYHUKALMOHHbIX TEXHONOTUI B PeLLUEHNN
KOTHUTUBHbIX, KOMMYHUKATUBHbIX U
OpraHM3aLMOHHbIX 33434 ¢ cobntogeHem
TpeboBaHWUIA 3ProHOMMKU, TEXHUKKN Be3onacHoCTy,
rMrmeHbl, pecypcocbepexeHuns, NnpaBoBbIX U
3TUYECKMX HOPM, HOPM MHbOPMaLMOHHOM
b6esonacHoCTY;

- BNAAEeTb HaBbIKAMM PacnoO3HaBaHMA U 3aLLUTDI
nHdopmaumun, tHpopmaumoHHoM 6esonacHoCTH
JIMYHOCTH

B 06n1acTy AyXOBHO-HPABCTBEHHOr0 BOCNUTAHUA:
-- cpOPMMPOBAHHOCTb HPAaBCTBEHHOIO CO3HAHMA,
3TMYECKOro NoBeAeHuUs;

- CNOCOBHOCTb OLLEeHNBATb CUTYALMIO U NPUHUMATD
OCO3HaHHble peleHns, OPUEHTUPYACH Ha
MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

- 0CO3HaHWe INYHOro BKAa4a B MOCTPOEHUE
ycTouMBOro byayu,ero;

- OTBETCTBEHHOE OTHOLUEHWE K CBOUM POANTENAM U
(nnn) apyrum yuneHam cembMm, CO34aHUIO CEMbM Ha
OCHOBE OCO3HAHHOTO MNPUHATUA LLEHHOCTEMN
CEMENHOM KN3HM B COOTBETCTBMU C TPAAULLUAMM
Hapoaos Poccuu;

OBnageHue yHUBEPCAZIbHbIMU PErynAaTUBHbIMMU
DenucTBuaAMMm:

a) camoopraHusaums:

- CAaMOCTOATENIbHO OCYLL,EeCTBAATb NO3HABATE/IbHYIO
OeATeNbHOCTb, BbIABAATL NPObemMbl, CTaBUTb U

- BNaAeTb OCHOBHbIMMU METOAaMM HAY4YHOTO
NO3HAHMA, UCMONb3YyEMbIMU B GU3BMKE:
NPOBOAUTb NPAMbIE N KOCBEHHbIE U3MEPEHUSA
dU3NYECKNX BENNYMH, BbIBMPAA ONTUMA/IbHbIN
Cnocob n3mepeHmsa U UCNOb3ys N3BECTHbIE
MeTObl OLEHKM MNOrpeLHoCcTen USMEPEHUN,
NPOBOAUTb UCCAEA0BAHWNE 3aBUCUMOCTEN
bGU3NYECKUX BENIMYMH C UCNONb30BAaHMEM NPAMbIX
N3MepeHUI, 06bACHATb NOYYEHHbIE PE3YNbTATbI,
ncnonb3ysa GpUsnYeckme TEOPUMU, 3aKOHbI U
NOHATUA, N AenaTb BbiIBOAbI; COBAOAATL NpaBuna
6e3o0nacHoOro TpyAa npu nposeseHnn
nccnenoBaHUii B pamMKax y4ebHOro akcnepMmeHTa
N yuebHO-UccnenoBaTeIbCKON AEATENbHOCTU C
NCMNoNb30BaHNEM UMDPOBBIX U3MEPUTENbHbIX
YCTPOWCTB 1 TabopaToOpHOro obopya0BaHMUS;
chopMMpPOBaAHHOCTb NPeACTaBAEHUIA O METOAAX
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dopmynmpoBaTb COBCTBEHHbIE 334a4M B
06pa3oBaTesIbHON AEeATENbHOCTU U }KU3HEHHbIX
CUTyaumsx;

- CAMOCTOATE/IbHO COCTaBAATb M/1aH peLlleHns
Npob6/ieMbl C Y4ETOM MMEIOLLUXCA PECYPCOB,
CcObCTBEHHbIX BO3MOKHOCTEM M NPeanodTeHNN;

- AaBaTb OLLEHKY HOBbIM CUTYaLMUAM;
cnocobcTBoBaTb GOPMUPOBAHMIO U NPOSABAEHUIO
LWUMPOKOM 3pyAMLMNMN B Pa3Hbix 061aCcTAX 3HAHWN,
NMOCTOAHHO NOBbILWATb CBON 06Pa30BaTENbHbIN U
KY/IbTYPHbIN YPOBEHb;

6) CaMOKOHTPO/b:

MCNO/Ib30BaTb NpUeMbl pedneKCcMm AN1A OLEHKM
cUTyaumm, BbiIbopa BEPHOro peLleHuns;

- YMETb OLLEHMBATb PUCKN N CBOEBPEMEHHO
NPUHUMATb PELLUEHUA MO UX CHUKEHWIO;

B) SMOLMOHANbHbIN MHTE/IJIEKT, Npeanoaaralowmi
chOpMMUPOBAHHOCTD:

BHYTPEHHEN MOTMBALMM, BKOYALOLWEN CTPEMIEHNE
K OOCTUXEHMIO LLeNIM U yCnexy, ONTUMU3M,
MHULMATUBHOCTb, YMEHWE AENCTBOBATb, UCXOAA M3
CBOMX BO3MOXHOCTEW;

- 3MMNaTUK, BKAKOYAtOLLEN CNOCOBHOCTb NOHMMATb
3MOLMOHA/IbHOE COCTOAHME APYIUX, Y4UTbIBATb Ero
NPV OCYLLLECTBAEHUN KOMMYHUKaLMKN, CNOCOBHOCTb K
COYYBCTBMIO U COMEPEXMBAHUIO;

- COLMabHbIX HAaBbIKOB, BKIHOYAMOLLMX
CNOCOBHOCTb BbICTPAMBATb OTHOLIEHMA C APYTMMMU
NoAbMM, 3360TUTHCA, NPOABAATL UHTEPEC U
pa3peLwaTb KOHGMKTbI

nonyyeHmAa Hay4HbiX aCTPOHOMUYECKUX 3HAHMUN
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OK 04. 3¢ dpekTnBHO
B3aMmogencTBoBaTb M paboTaThb B
KONINEKTUBE U KOMaH e

OK 05. OcyuwectsnaTb YCTHYIO U
NMUCbMEHHYI0 KOMMYHMKALUMIO Ha
rocygapcTBeHHOM A3blke Poccninckom

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATE/IbHOCTHU
N camoonpeneneHmto;

-0B/lafeHMNe HaBblKaMM yYeOHO-MCCNen0BaTEIbCKOW,
NPOEKTHOM M COLMaNbHON AeATENbHOCTY;
OBnapeHue yHUBepCaibHbIMMU
KOMMYHUKATUBHbIMU AeicTBUAMM:

6) coBmecTHaA AeATeNbHOCTDb:

- MOHUMATb U UCNONb30BaTb NPENMYLLECTBA
KOMaHAHON U UHAMBMAYANbHOM paboThl;

- NPUHMMATb L,eNn COBMECTHOM AeATENbHOCTH,
OpraHM30BbIBaTb M KOOPANHUPOBATbL AENCTBUA NO
ee AOCTUMKEHUIO: COCTaBAATb NAaH AEUCTBUIA,
pacnpegenaTb POAM C y4ETOM MHEHMMN YYACTHUKOB
obcyaaTb pesynbTaTbl COBMECTHOM paboThl;

- KOOPANHMPOBATb U BbINOAHATb PAbOTY B YCA0BMAX
peanbHOro, BUPTYasbHOrO U KOMOMHUPOBAHHOIO
B3aMMOJEeNCTBUA;

- OCYLL,EeCTB/IATb NO3UTUBHOE CTPaTernyeckoe
noseAeHue B PasNYHbIX CUTYaLMAX, NPOABASATb
TBOPYECTBO M BOObpaxKeHune, bbiTb MHULLMATUBHbLIM
OBnapeHue yHMBepPCa/ibHbIMU PEryaTUBHbIMMU
pencrtemamm:

r) npuHATHe ceba n gpyrux noaein:

- MPUHMMATb MOTUBbI U aPryMeHTbl APYTruX Ntoae
npwv aHanu3e pesy/bTaToB AeATe/IbHOCTY;

- NPU3HaBaTb CBOE NPABO M NPaABO APYINX N04eN Ha
ownbKu;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C
no3uLUMM APYyroro YesoBeKa

B o6n1acTu acTeTUUECKOro BOCNUTAHUA:

- 3CTETUYECKOe OTHOLIEHME K MUPY, BKtOYan
3CTETUKY BbITa, HAYYHOrO U TEXHUYECKOTO

- OB/lafieTb yMeHUsamM paboTatb B rpynne ¢
BbINOJIHEHUEM PA3/INYHbIX COLMABbHBIX PONEN,
naaHMpoBaTb PaboTy rpynnbl, pauMoHanbHO
pacnpenenaTtb AeaTeNlbHOCTb B HECTaHAAPTHbIX
CUTyaumAX, aleKBAaTHO OL,EHMBATb BKIA/ KaXKaoro
M3 YYaCTHUKOB rpynnbl B pelleHne
paccmaTtpuBaemoi npobsembl

- cbopMMpPOBaTb YMEHUA PacMNoO3HaBaATb
dusnyeckune asneHunaA (npoueccol) M 06bACHATL UX
Ha OCHOBE M3y4YEeHHbIX 3aKOHOB: PaBHOMEPHOE U
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Pepepaunn c yaueTom ocobeHHocTel
COLlMANbHOrO U KYyNbTYPHOIO KOHTEKCTA

OK 07. CoaeincTBoBaTb COXPaHEHULO
OKpY»KatoLen cpeabl,
pecypcocbepekeHunto, NPUMeHATb
3HaHUA 06 U3MEHEHUN KINMaTa,
NPUHLMNbI 6epexxnmeoro

TBOPYECTBA, CNOpPTa, TPYAa M 06L,eCTBEHHbIX
OTHOLEHUI;

- CMOCOBHOCTb BOCMPUHMMATD Pa3/InyHble BUADI
MCKYCCTBa, TPAAMLUM 1N TBOPYECTBO CBOETO U APYInX
HapoA0B, OWyLLaTb IMOLMOHANbHOE BO3AeNCTBME
MCKYCCTBA;

- y6eXXAEeHHOCTb B 3HAUYMMOCTU A/1A IMYHOCTU U
obLiecTBa OTeYECTBEHHOTO U MUPOBOTO UCKYCCTBA,
3THUYECKMX KY/IbTYPHbIX TPAANLMI U HAPOAHOrO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBbIPA*KEHMIO B Pa3HbIX BUAAX
MCKYCCTBa, CTpeM/IeHWe NPOABAATb KAa4ecTBa
TBOPYECKOWN INYHOCTH;

OBnageHue yHUBEpPCabHbIMMU
KOMMYHUKaTUBHbIMU AeACTBUAMMU:

a) obweHue:

- OCYLLLECTBNATb KOMMYHMKALMKN BO BCeX chepax
YKU3HK;

- pacno3HaBaTb HeBepba/ibHble CpeacTBa 06LWEeHMs,
MOHMMaTb 3HaYEeHNe COLMAbHbBIX 3HAKOB,
pacno3HaBaTb NPeAnOCbIIKU KOHGIUKTHbBIX
CUTYaUMI U CMATYATb KOHGINKTDI;

- Pa3BePHYTO N NOTUYHO U31aratb CBOKO TOYKY
3peHNA C UCNoab30BaHNEM A3bIKOBbIX CpeacTB

B 06,1aCcTM 9KONOrMYECKOro BOCNUTAHUA:

- cbOPMUPOBAHHOCTb 3KOIOTMYECKOMN KYNbTYpbl,
NOHUMaHME BAUAHUA COLLMANbHO-3KOHOMMUYECKNX
MpPOL,eccoB Ha COCTOAHME NPUPOLHON N COLMaNbHOM
cpefbl, 0CO3HaHMe rnobanbHOro xapakrepa

PaBHOYCKOPEHHOE NPSAMONMHENHOE ABUKEHME,
cBobOAHOE NageHue Ten, ABUKEHME MO
OKPYKHOCTU, MHEPLMA, B3aUMOAENCTBUE TenN,
KonebaTenbHoe ABUKEHME, PE30HAHC, BOTHOBOE
asvxkeHue; andodysuna, bpoyHOBCKOe ABUKEHME,
CTPOEHME }KUAKOCTEN U TBEPADIX TN, USMEHEHUNE
obbema Ten Npu HarpeBaHUN (OXNAKAEHUN),
TEn/J0B0€e paBHOBECUE, UCNAPEHMUE,
KOHZEeHCAUMA, NNaBNEHNE, KPUCTaNAN3aLmA,
KUMNEHUe, BNAXXHOCTb BO34yXa, CBA3b CpeaHeW
KMHETUYECKON 3Heprnm TeNI10BOro ABUKEHUA
MOJIEKYN1 C aBCONOTHOM TemnepaTypo,
NOBblLWEHME AaBNEHUA ra3a NpPU ero HarpesaHUu
B 3aKPbITOM COCY/e, CBA3b MEX Ay NapameTpamu
COCTOAHMA ra3a B M30MPOLLECCAX; INEKTPU3aALMA
Ten, B3aumMoaencTame 3apAaaoB, HarpeBaHue
NPOBOAHWKA C TOKOM, B3aumozaenctame
MarHuTOB, 3/1IEKTPOMATHUTHAA UHAYKLUMA,
AeNCTBME MAarHUTHOTO NOAA Ha MPOBOAHUK C
TOKOM W ABUKYLLMICA 3apAL, SN1EKTPOMArHUTHbIE
KonebaHus 1 BOHbI, MPAMOMHENHOe
pacnpocTpaHeHue CBETa, OTPAXKEHME,
npenomnexHune, nHTeppepeHuma, andpakuma n
nonApusauns cBeta, AMCNepcus CBeTa;
doToaneKTpnyeckmin apPeKT, cBeToBOE
AaBNeHNe, BO3HUKHOBEHME IMHENYATOrO CNEeKTpa
aToMa BOAOPOAA, eCTEeCTBEHHAA U UCKYCCTBEHHAA
pPaZiM0aKTUBHOCTb

- cpopmmMpoBaTb YMEHUA MPUMEHATD
noslydeHHble 3HaHWUA A1 06ACHEHWUA YCN0BUI
npoTeKkaHus GU3NYECKUX ABNEHWNI B NPUPOLE U
ANA NPUHATUA NPAKTUYECKUX PELLEHWN B
NnoBCceAHEBHOM KN3HU Ans obecnevyeHun
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nponseoacTea, 3¢ PpeKTUBHO
[eNCcTBOBaTb B Ype3BblYalHbIX
cUTyaumax

MKs...

9KONOrMYecKkux npobnem;

- NNAHMPOBaHME M OCYLLEeCTB/IEHNE AENCTBUN B
OKpyKawoLen cpeae Ha OCHOBE 3HaHUS Lenei
YyCTOMYMBOro pa3BUTMA YE/0BEYECTBA;

aKTUBHOE HenpuaTue AeNCTBUIA, NMPUHOCALLUX Bpes,
OKpyKatwoLen cpeae;

- YMeHMe NPorHo3nposaTtb HebaaronpuaTHble
9KOI0MMYecKne NocieACcTBus NpeanpUHMMaAEMbIX
AEeNCTBUIA, NpeaoTBpalLaTh 1X;

- pacluMpeHune onbITa AeATENbHOCTU SKONOrMYECKOM
HanpaBAEHHOCTU;

- OBNlaZileHMe HaBblKamm yyebHo-
nccnenoBaTeNIbCKOM, MPOEKTHON M COLMAIBbHOM

0eATeNIbHOCTU

3 MK yKasbiBatorca B cootsetctaumn ¢ PrOC CMNO peanusyemoit npodeccun / cneupanbHOCTU

6e3onacHOCTN Npu 06 paLLeHn ¢ BbITOBbIMMK
npubopamm N TEXHUYECKMMM YCTPONCTBAMMU,
COXPaHEeHMA 340P0BbA M COBNOAEHNA HOPM
3KOJIOFMYECKOro NoBeeHMA B OKPYKatoLLeln
cpeae; NoHMMaHue HeobXxoaMMOCTU MPUMEHEHNA
OOCTUXKEHUN GU3MKU U TEXHONOTUIA ANs
paLMOHaNbHOro NPMPOAONO/b30BAHUA
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2. CTpyKTypa u cogepkaHue obweobpasosatenbHON AUCLUN/INHDI

2.1 O6vem gucumnaunHbl U BUADbI ydebHOMU paboTbi

Bup, yuebHoit O6bvem B
paboTbl yacax
06bem obpasoBaTenbHOW NpPOrpaMmmbl 180
ANCLUNIUHDI

1. OcHoBHOe coaepKaHUue 92
BT. 4.
TeopeTnyeckoe obyyeHue 70
NlabopaTopHble 3aHATUS 10
KOHTPO/IbHbIE PaboThbl 12
2. NpodeccmoHanbHO-OpUEHTUPOBAHHOE 88
coaeprkaHue
BT. 4.
TeopeTnyeckoe obyyeHne 64
NlabopaTopHble 3aHATUS 24

MpomerKyTouHanA aTTectauma (3K3ameH)
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2.2. TemaTUYECKUA NNIAH U coAepKaHNe AUCUUNINHDI «PU3nKa»

OcHOBbI AUHAMUKU

OcHOBHaA 3agaya amHamumku. Cumna. Macca. 3akoHbl mexaHuKu HbloToHa. Cunbl B
npupoae. Cuna TAXKECTU U CMAQ BCEMUPHOrO TATOTEHUA. 3aKOH BCEMMUPHOIO TATOTEHMUA.
MepBas KOCcMMYecKas CKOpPOCTb. [BUrKeHue nnaHeT U manblix Ten CONHEYHOM CUCTEMbI.

Bec.

HaumeHoBaHue CopepikaHue yuebHOro matepuana, nabopatopHbie U NpakTU4YECKUe dopmupyemble
pasaenos utem paboTbl,MHAMBUAYANbHDI NPOEKT (ecau npedycmompeHol) (:(:'bsm obwme u
co8 npodeccuoHanbHble
KOMNeTeHUUH
1 2 3 4
BeepeHue. CopepikaHue yuebHOro marepumana: 2 OKO03
®usnka umetogbl | dusmka — dyHAaMeHTaNbHaA HayKa o npupoge. EcTecTBEHHO-Hay4YHbI MeToZ, NO3HaHMA, OK 05
HAy4HOro NO3HAHUA | ero BO3MOMXHOCTM U TPaHULbI MPUMEHUMOCTU. IDKCMEepUMeEHT U Teopwua B MpoLecce
no3HaHuA npupoapl. MogennposaHue @uU3MYECKUX ABNEHUI UM npoueccos. Ponb
JKCnepumeHTa M Teopum B npouecce MNO3HaHMA npupodpl. Pusnyeckaa BeAUYUHA.
dusnyeckne 3akoHbl. paHULbI NPUMEHMMOCTU GU3MYECKMX 3aKOHOB 1 Teopui. NMpuHumn
cooTBeTcTBMA. [MoHATME O Om3MYecKoM KapTMHe Mupa. [lorpewHocTn ur3MepeHni
dU3nYECKUX  BenMYMH. 3HaveHue ¢u3uku npu oceoeHuu npogpeccuii CMO u
cneyuanoHocmeii CMO%
Pasgen 1. MexaHuKa 12(4/-)° OK 01
Tema 1.1 CopepixaHue yuebHoro marepuana: 2 OK 02
OCHOBbI KUHEMATUKM | MexaHU4YecKkoe [JBMMKEeHWe W ero BuAbl. MaTepuanbHaa Touka. CKanapHele U OK 04
8EKMOpHbIe gpusuyecKue eenuyuHbl. OTHOCUTENbHOCTb MEXaHWYECKOro ABUMKEHUA. OK 05
Cuctema otcyeTa. MpuHUMN oTHOCUTEeNbHOCTU Tanunea. Cnocobbl ONUCaHUA ABUNKEHMUSA. OK 07
Tpaektopua. MMyTb. NMepemelwteHme. PaBHoMmepHoe NpsimosinHenHoe asmkeHne. CKopocCTb. nK..°
YpaBHeHue aBukeHuA. MrHoBeHHaa UM cpeAHAA CKOpoOCTU. YCKopeHue. MNpamonunHeriHoe
OBWXKEHUE C TMOCTOAHHbIM YCKOpeHuem. [BUXkKeHue C¢ MNOCTOAHHbIM YCKOpPEeHUem
cBobogHoOro nageHma. PaBHomepHoe ABUXKEHNE TOYKM MO OKPYKHOCTU, YTN0Basi CKOPOCTb.
LeHTpocTpemuTenbHoe yckopeHue. KnuHemaTtuka abcontoTHO TBepaoro tena
Tema 1.2 CopeprkaHue yyebHOro marepuana: 4

* MpogheccuoHanbHO OpuUEeHMUPOBAHHbIE 31EMeHMbl COOEPHAHUS 8blOesIeHbI Kypcueom
5 B cKo6Kax yKa3aHo KoAUu4ecmeo 4acos, 8bl0eneHHbIX Ha peanu3ayuto npogeccuoHanbHo OpUeHMuUpPOBaHHO20 coOepHcaHus (meopemudyeckue 3aHamus/nabopamopHsie pabomboi)
6 OTparkaetca MK, anemeHT KOTopoi GopMUPYeTCAa NPUKAAAHBIM Moaynem (MPodeccoHanbHO-OpUEHTUPOBAHHBIM Coaep>KaHnem) B cooTaeTcTaum ¢ PrOC peannsyemoli

npodeccun/cneumansHoctn CMO
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HesecomocTb. Cunbl ynpyroctu. Cunel mpeHus

Tema 1.3
3aKOHbl COXpaHEeHUA B
MmexXxaHUuKe

CoaepraHue yue6HOro matepmuana:

Umnynbc Tena. UMnynbc cunbl. 3aKOH COXpPaHEHUSA MMMyAbCca. PeakTMBHOE ABUMKEHME.
MexaHuvyeckaa paboma u mowjHocms. KuHemuyeckas 3HepauAa. [NomeHyuanoHas
3Hepaus. 3aKOH COXpaHeHUs mexaHu4yecKoli 3Hepauu. PaboTa cuibl TAXKECTU U CUNbI
ynpyroctn. KoHcepBaTMBHble cunbl. lpumeHeHuUe 3aKOHO8 coXpaHeHus. Icnonb3oBaHue
3aKOHOB MEXaHUKM [A/1a O0b6bACHEHMA ABUXKEHWA HebecHblXx Ten W gns pasBuTUA
KOCMWYECKMX WCCNefO0BaHUM, TpPaHULbl MNPUMEHMMOCTM  KIACCMYECKON MEXaHUKMU.
Mpakmuyeckoe npumeHeHue ¢u3uveckux 3HaHuili e mnoscedHe8HOli MU3HU 0nAa
UCnonb308aHUA MPOCMbIX MEXAHU3MOB, UHCMPYMEHMOo8, MpaHCNopmMHbIx cpedcme

PeweHue 3a0ay c npogheccuoHanbHoli HanpasneHHoOCcMbio no paszdeny « MexaHuka»

Pasgen 2. MoneKkynapHaa ¢pusmnka 1 TepmoamnHamMmuKa

34
(12/4)

Tema 2.1
OCHOBbI MONEKYNAPHO
- KUHeTUYeCKoiiTeopum

CoaepraHue yue6HOro matepmuana:

OCHOBHbI€ NOMOXEHNUA MONEKYNAPHO-KMHETUYECKOW Teopun. Pasmepbl 1 Macca MONEKY
M atomoB. bBpoyHOBCKoe ABuKeHMe. Cuabl M 3HEPrUA  MEXMONEKYIAPHOro
B3aumogencteun. CTpoeHune razoobpasHbIX, MUAKUX U TBEpAbIX Ten. MNaeanbHbli ras.
[asneHve rasa. OCHOBHOE YypaBHEHME MOJEKYAAPHO-KUHETUYECKOW TEeopun ras3os.
TemnepaTtypa 1 ee usmepeHune. AGCONIOTHbIM HyAb TeMnepaTypbl. TepMmoguHammuyecKan
lWKana TemnepaTypbl. Temnepatypa 3Be34. CKOPOCTU ABUKEHUS MOJIEKYN U UX
n3mepeHue. YpaeHeHue cocmoAHUA udeasnbHo20 2a3a. N3onpoueccbl U UX rpaduku.
lFa3oevbie 3aKoHbI. MonsApHasa 2a308aa NOCMOAHHAA

PeweHue 3a0ay ¢ npogheccuoHanbHoli HanpPaeneHHocmbio

NabopatopHble 3aHATUA:
JlabopamopHas paboma Nel. N3yyeHne OAHOro U3 U30OMPOLECCOB

Tema 2.2
OcHoBbI
TepMOAUHAMUKU

Coaep»aHue yue6HOro matepuana:

BHYTpeHHAA 3Heprus cucTembl. BHYTpeHHAA 3Heprus wugeanbHoro rasa. Paboma u
mensaoma Kak ¢popmol nepedavu s3Hepauu. TennoemKocmeo. Y0enbHas menaoemKocme.
Konnyectso  Tennotbl. YpaeHeHue mennoeo2o 6anaHca. [epBoe Hayano
TepMmoguHamuKn. AguabaTHblid npouecc. BTopoe Hayano TepmoavHamMukwu. MpuHyun
delicmeus mennoeoli mawuHsl. Tenaoevie dsuzamenu. KMNJ mennoeozo dsuzamens.
XonodunbHele mawuHbl. OxpaHa Npupoabl

OKO01
OK 02
OK 03
OK 04
OK 05

OK 07
MNK..
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PeweHue 3a0ay ¢ npogheccuoHanbHoli HanpPaeneHHocmbio

Tema 2.3
ArperaTtHble COCTOAHUA
BewecTsa u pasosble
nepexoabl

CoaepraHue yuebHOro matepuana:

McnapeHne w KoHaeHcauudA. HacbiweHHbI nap W ero csolicTBa. AbcomomHaa U
OmHoOcumMenbHasA 8AAXHOCMb 8030yxa. NNpnbopbl Ana onpeaeneHns BNaKHOCTM BO34yXa.
Touka pocbl. KuneHue. 3aBUCMMOCTb TemnepaTypbl KUNEeHUA OT AasneHuA. Kputmyeckoe
cocTosHue BeuwlectBa. [llepezpemsili nap u e2o0 uUCNoAb308aAHUE 8 MeXHUKe.
XapaKTepuCTMKa XKMOKOTo COCTOAHUA BELLECTBA. [TOBEPXHOCTHbIM CAOM KUAKOCTU. DHEpPrUA
NoBEPXHOCTHOTO cnofA. banxkHuiA nopagok. lMNoeepxHocmHoe HamsaxeHue. CmavueaHue.
AeneHua Ha epaHuye wudKocmu ¢ meepobiMm menomM. KanunnApHble ABNEHUA.
XapaKTepucTMKa TBEPAOro COCTOAHMA BellecTBa. KpucTtananyeckme u amopdHble Tena.
Ynpyrne csoncTtBa TBepablXx Ten. 3akoH [yka. MexaHuuyecKne CBOWCTBA TBepAbIX Ten.
Mnactnyeckana (octaTouHan) gedopmauus. Tennoeoe pacwupeHue meeplObix mesa u
Hudkocmelii. KoagppuyueHm nuHeliHo2o pacwupeHusa. KoagpgpuyueHm o06vEMHO20
pacwupeHus. Yyem pacwupeHus 8 mexHuKe. [llnaeneHue. YdenbHasa menaoma
nnaeneHusa. Kpuctannusauma. lpakmuyeckoe npumeHeHue 8 MoecedHeBHOU MU3HU
¢gusuveckux 3HaHuli o ceolicmeax 2a3os, ¥udKocmeli U meepovix men

PeweHue 3a0ay ¢ NpogheccuoHanbHol HanpPasneHHocmoto

NabopaTopHble 3aHATUA:

JlabopamopHaa paboma Ne2 OnpedeneHue 8aaxHocmu 6o30yxa.
/labopamopHas paboma Ne3 OnpedeneHue Ko3ghguyueHma noeepxHOoCMHoO20
HamsajeHusa ¥udKocmu

KoHTponbHasa paborta Nel «MonekynsapHaa ¢pm3mMKa 1 TepMmoguHAMMKaA»

Pasaen 3. dneKrpognHamumka

74 (34/18)

Tema 3.1
dneKTpuyecKkoe none

CopeprkaHue yuebHOro matepumana:

AneKmpuyecKue 3apaA0bl. DNEMEHTAPHbIN 3N1EKTPUYECKUI 3apAsn. 30KOH COXpaHeHus
3apAda. 3akoH KyaoHa. JneKkTpuyeckas MNOCTOAHHAaA. J/IeKTpUYecKoe noJe.
HanpsKeHHOCTb 3ieKkTpuyeckoro nons. MpuHumMn cynepnosnumnm nonei. MNpoeodHuKu 6
anekmpuveckom nosae. [usneKmpuku e 3snekmpuyeckom nosne. [llondapusayus
duaneKkmpukos. Pabota cun 3nekTpocTaTMyeckoro nonsa. [loTeHuman. PasHocmob

nomerHyuanos. CeA3b mMewoly HANPAXEHHOCMbIO U PA3HOCMbIO MNOMEeHYuan08e

10

OKO01
OK 02
OKO03
OK 04
OK 05
OK 07
MK..
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3neKmMpu4ecKozo nons. 3nekmpoemKkocme. EduHuybi aneKmpoemKocmu.
KondeHcamopeul. CoeduHeHUe KOHOeHcamopoe 8 6amapero. IHepausa 3apAHCEeHHO20
KOHOeHcamopa. JHeprua 31eKTpuyeckoro nona. lMpumeHeHue KOHOeHcamopos

PeweHue 3aday c npogeccuoHanbHoli HanpaeneHHoCMoro 2
NabopatopHble 3aHATUA:
JlabopamopHasa paboma Ne4. OnpedeneHue 3nekmpuyveckoii emkocmu 2
KoHOeHcamopoes
Tema 3.2 CopgepikaHue yuebHOro martepuana: 10
3aKOHbI NOCTOAHHOrO | YC/10BUS, HEOOX0ANMbIE [1/19 BOSHUKHOBEHMA M NOAAEPHKAHUA 3/IEKTPUYECKOro ToKa. Cuna
TOKa TOKa W NIOTHOCTb TOKa. 3aKoH OmMa 048 yYacmka yenu. 3ad8ucumMmocms 31eKmpu4vecKoz20

conpomuesneHusa oOom mamepuand, OAUHbI U naAowadu nonepeyHo20 cevyeHus
nposoOHUKA. 3a8UCUMOCMb 3/€KMPUYECKo20 CONMpPomuesnieHuUsi NpPoeooOHUKO8 om
memnepamypeol. TemnepamypHbiii KoaghpuyueHm conpomueseHus.
Ceepxnposodumocme.Paboma u MowjHocmbs NocMoAHHO20 MOKd. Tennoeoe Oelicmeue
MokKa. 3aKoH []ncoyna—J/leHya. 3neKmpoosuxcywds cuaa UCmoYHUKd mokKda. 3akoH Oma
0na noaHoli yenu. 3nekmpuveckue uyenu. [lapannenvHoe u nocnedosamesnbHoe
coeduHeHue npoeodHUKos. 3axkoHbl Kupxzoga 0na y3na. CoeduHeHUEe UCMOYHUKOB
anekmpuyeckoli aHepauu e 6amapeto
PeweHue 3a0a4 c npogheccuoHanbHol HaANPaeaeHHocMoko 4
NabopaTtopHble 3aHATUA:
JlabopamopHas paboma Ne5 OnpedeneHue yoesnbHO20 conpomueneHus NPoeooOHUKA. 2
JlabopamopHasa paboma Ne6 OnpedeneHue mepmu4ecKoz20 KoaghguyueHma 2
conpomuesneHus meou. 2
JlabopamopHasa paboma Ne7 UzmepeHue 3[C u BHympeHHe20 conpomusesneHus 2
UCMoOYHUKa moka. 2
JlabopamopHas paboma Ne8 U3yyeHue 3aKOHO8 nocsnedosamesibHO20 U y)

napannenbHo20 coeduHeHuli NPo8oOHUKOB.

JlabopamopHaa paboma Ne9 UccnedosaHue 3a8uUcuUmMocmu MouyHOCMU AAMMbI
HAaKanueaHus om HAnNpAXCeHUA Ha eé3axumax.

JlabopamopHasa paboma Ne10 OnpedeneHue KIN/J sanekmponaumku

20



KoHTponbHasa paboTta N22 «3nekTpuyeckoe nose. 3aKOHbl MOCTOAHHOIO TOKa»

Tema 3.3
DNeKTPUUYECKUM TOK
BPa3/IMUYHbIX
cpeaax

CoaepraHue yuebHOro matepuana:

INEKTPUYECKUI TOK B METaNNaX, B SIEKTPOAUTAX, ra3ax, B BaKyyme. 31eKkmponu3s. 3aKOH
anekmponu3a Papaden. InekmpoxumuyecKkuli sxeueaneHm. Budbl 2a308bix pa3paoos.
Tepmo3aneKTpoHHasa amuccua. Mnasma. Iaekmpuyeckuii MoK 6 nosaynpoeodHUKAX.
CobcTBEHHAaa M MpumecHas  npoBogumocTM. P-n nepexoa. [lMpumeHeHue
nonynposodHuKos. lonynpoeodHukKkoevie npubopel

PeweHue 3a0ay ¢ npogheccuoHanbHoli HanpaeneHHocmbio

NabopaTtopHble 3aHATUA:
JlabopamopHasa paboma Nell OnpedeneHue 31eKMpPOXUMUYECKO20 IKeusdaeHmMa
meodu

Tema 3.4

CoaepraHue yue6HOro matepuana:

MarHuTtHoe none

BeKkTop MHAYKUMW MArHUTHOro nond. Hanpsa)XeHHOCTb MarHMTHOro nonsa. [encreue
MarHMTHOTO NONA Ha NPAMOJIMHENHbIN MPOBOAHMK C TOKOM. B3anmoaencresune Tokos. Cuaa
Amnepa. lMpumeHeHue cunbl Amnepa. MarHUTHbIM NOTOK. PaboTa no nepemelieHuto
NPOBOAHMKA C TOKOM B MarHUTHOM none. [eincTBue MarHUTHOrO MONA Ha ABWMNKYLLKIACA
3apAag. Cuna Jlopernya. lNMpumeHeHue cunbl JlopeHya. OnpegeneHne yaenbHoro 3apaaa.
MazHumHble ceolicmea eewjecmea. MazHumHaa npoHuyaemocms. ConHeyHan
aKTUBHOCTb U €€ BAMAHUE Ha 3emto. MarHuTHble 6ypu

PeweHue 3a0ay ¢ npogheccuoHanbHoli HanpaeneHHocmbio

Tema 3.5
dNeKTPOMaArHuTH
aAaUHAYKLMA

CopeprkaHue yue6Horo marepuana:

AeneHue anekmpomazHumHoii uHOyKyuu. MNpasuno JleHua. 3aKOH 3N1€KTPOMArHUTHOM
MHAOYKUMK. Buxpesoe asnekmpuyeckoe nosae. SAC WMHAYKUMWU B  OBMKYLLMXCA
npoBoAHWKax. AeneHue camouHOyKyuu. MNHOYKMusHocmoe. 3IHepaus MA2HUMHO20
nonsa Moka.

B3aMmocBA3b 3N1EKTPUYECKMX U MATHUTHbIX NOAEN. INEeKTPOMArHUTHOE nose

PeweHue 3a0ay c npogeccuoHanbHoli HaNpPaeaneHHocMoto

NabopatopHble 3aHATUA:
JlabopamopHasa paboma Nel12 U3yyeHue AeneHUA 3A1eKMmpPoMa2HUMHOU UHOYKYuUU

2

KoHTponbHasa paboTta Ne3 « MarHMTHOe none. dN1eKTPoOMarHMTHasa UHAYKLUA»

2

Pa3spaen 4. Koneb6aHna v BONHbI

20 (8/2)
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Tema 4.1
MexaHun4yeckue
Koneb6aHua n
BOJIHbI

CoaepraHue yue6HOro matepuana:

KonebatenbHoe asuikeHue. MapmoHuyeckne KonebaHuAa. CBob6OAHble MexaHMYecKue
KonebaHus. lpeBpallieHWe 3SHeprMn npu KonebaTenbHOm ABUKeHUU. CBob6OAHblE
3aTyxaloWme mexaHuyeckne KonebaHua. MaTemaTUUecKMint MaATHUK. [1pysKUHHbIN
MasTHUK. BbIHYXAEeHHble MexaHMyeckne KonebaHus. PesoHaHc.

MonepeyHble M NPOAO/bHbIE BOJAHbLI. XapaKTEPUCTUKM BOJHbI. 3BYKOBble BOJHbI.
YNbTpa3ByK M €ro npumMeHeHune

Tema 4.2
INEeKTPOMArHUTHbI
eKkonebaHusa u
BOJIHbI

CopgepikaHue yyebHOro marepmana:

CBOOOAHbIE 3/1EKTPOMaArHUTHble KonebaHus. MNpeBpaleHne sHeprnn B KosnebaTesbHOM
KOHType. Popmyna TomcoHa. 3aTyxarowme 3NeKTPOMArHUTHble KonebaHus. MeHepaTop
HEe3aTyXaloLWmnX  3NEKTPOMArHUTHbIX  KonebaHui.  BblHyXKAEHHble  3N1eKTpuyeckue
konebaHua. lMepemeHHbili mok. [eHepamop nepemeHHO20 MoOKd. EmKocmHoe u
UHOYKMuUeHoe conpomusesieHus fnepeMeHHO20 MOKA. AKMueHoe conpomueseHue.
3akoH Oma 0na anekmpuveckoii yenu nepemeHHo20 moka. Paboma u mowjHocme
nepemeHHo20 MoKa. Pe3oHaHC 8 3neKmpuyecKol yenu. TpaHcgpopmamopesl. Toku
ebicoKoli yacmomel. [lonyyeHue, nepeda4ya u pacnpedesneHue 371eKMpo3Hepauu.
JNEeKTPOMArHUTHoe none Kak ocobbl BMA MaTepun. INEKTPOMArHUTHbIE BOJIHbI.
CBoMCTBA 3/1EKTPOMArHUTHbIX BONH. Bubpatop [lepua. OTKpbITbIN  KonebaTesbHbIN
KOHTyp. MW306peteHne pagmo A.C.Monosbim. MoHATME O pagmocBasn. MpuHUmMn
pagnocsAsn. MpumeHeHMe 31eKTPOMArHUTHbIX BOJIH

10

OKO01
OK 02
OK 04
OK 05
OK 07
MK...

PeweHue 3aday ¢ npogheccuoHanbHoli HANPABaAEeHHOCMbi0

NabopaTtopHble 3aHATUA:
JlabopamopHasa paboma Nel3 UsyuyeHue pabomel mpaHcghopmamopa

KoHTponbHasa paboTta N2 4 «<KonebaHua n BoNHbI»

Pa3pgen 5. OnTuka

Tema 5.1
Mpupopa ceeTta

CopeprkaHue yue6Horo marepuana:

TouyeuHblh UCTOYHUK cBeTa. CKOPOCTb PAcnpOCTPaHEeHUA CBeTa. 3aKOHbl OTPaXKeHuA u
npenomneHuna ceeta. CosHeYHble M JiyHHble 3aTmeHuA. MpuHumn TolreHca. NMonHoe
oTpaxkeHue. JInH3bl. MocTpoeHne n306parkeHns B AMH3ax. Popmyna TOHKOW NUH3bI.
YBenuueHune nuH3bl. MNas Kak ontuyeckaa cuctema. Ontuyeckme npmubopbl. Teneckonsl.
Cuna ceema. OceewjéHHocmMb. 3aKOHbI 0Oc8ew,eHHOCMu

PeweHue 3a0ay c npogeccuoHanbHoli HaNPaeaneHHoCMoto

OKO01
OK 02
OK 04

OK 05
MK...
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JlabopaTtopHble 3aHATUA:
JlabopamopHasa paboma Ne14 OnpepeneHne nokasatens NpPeaoMIeHns cTekna

23



Tema 5.2
BonHoBble cBOCTBA
cBeTa

CoaepraHue yue6HOro matepmana:

UHTepdepeHumna ceeta. KorepeHTHOCTb CBETOBbIX Ayyeit. UMHTepdepeHUMA B TOHKUX
nneHkax. Konbua HbloToHa. Mcnonb3oBaHue uHTepdepeHUUM B HAyKe WU TexHWKe.
Ondpakuma ceeta. AndpaKkuma Ha Wenam B napannenbHbix aydax. AudpaKumoHHasA
pewetka. MoHATMe o ronorpaduun. MNonapmnsauma nonepeyHbix BoAH. Monapusauns ceeta.
[BoliHoe nyyenpenomneHue. Monspouabl. Aucnepcma ceeta. Buabl nsnyyeHnii. Buabi
cnekTpoB. CnekTpbl UcnyckaHuA. CnekTpbl noraouweHuAa. CReKkTpanbHbl  aHanu3.
CneKTpanbHble Knaccbl 3Be3n. YnbTpaduonetosoe umsnydyeHune. WHPpakpacHoe
nsnydyeHme. PeHTreHOBCKME Ayun. Nx npupoga u ceoicTea. LLIKana 3nekTPoOMarHUTHbIX
U3NTY4EeH U

NabopaTtopHble 3aHATUA:

JlabopamopHasa paboma Ne15 OnpeaeneHne A MHbI CBETOBOM BOJIHbI C MOMOLLbIO
ANPPaAKUMOHHON peLleTKN.

JlabopamopHasa paboma Ne16 HabnwoaeHue cniowHOro U IMHEeNYaToro CneKkTpos

KoHTponbHasa paborta N2 5 «OnTuka»

Tema 5.3
CneumanbHas Teopusa
OTHOCUTE/IbHOCTU

[BuKeHne co CKopocTbto cBeTa. [ocTynaTbl TEOPUM OTHOCUTENBHOCTM U CAEACTBMA U3
HUX.M'HBapMaHTHOCTb MOAYNA CKOPOCTU CBETA B BaKyyme. IHeprua nokos. CBA3b MaccChbl 1
SHeprnn cBo6OHOM YacTULbl. DIEMEHTbI PENATUBUCTCKON ANHAMUKN

Paspgen 6. KBaHTOBaA pu3mnKa

12 (2/-)

Tema 6.1
KBaHTOBas onTUKa

CopgepikaHue yyebHOro marepmana:

KeaHToBas runotesa MNnaHKa. Tennosoe nsnyyeHne. KopnyckynapHO-BONHOBOM AyaNU3M.
®oToHbl. MnoTe3a pe bpolna o BONHOBbLIX CBOMCTBaX 4actuy,. CooTHOWeHMe
HeonpeaeneHHocten [einseHbepra. [aBneHue cBeTa. XMMMUYeECKoe [eicTBMe CBeTa.
Onbitol MN.H. lebenesa n H.N. Basunosa. ®omoagpcpekm. YpasHeHue IiiHwmeliHa 0aa
gomosgpgpekma.  BHewHuli gomosanekmpuyeckuli  3ghcpekm. BHympeHHuii
cdomosgpgpekm. Tunel pomoanemeHmos. [IpumeHeHue pomoaghgpekma

Tema 6.2
dusmka atoma n
aTOMHOro Aapa

CopepixkaHue yuebHOro matepuana:

Passutune B3rnagoB Ha CTpoeHMe BeuwiectBa. Mogenn CTpoOeHMA aTOMHOro Agpa.
3aKOHOMEpPHOCTU B AaTOMHbIX CMeKTpax Bogopoaa. AaepHaa moaenb atoma. OnbiThl
3. Pesepdopaa. Mogenb atoma Bogoposa no H. bopy. KBaHToBbie nocTynaTbl bopa.
Jlazepol. PaagnoaKTMBHOCTb. 3aKOH pPagvoaKTUBHOro pacnaga. PagMoaKTUBHbIE
npespaleHna. Cnocobbl HabAAeHMA W pPerncTpauum 3apaXeHHbIX 4YacTul. dpdeKT

OKO01
OK 02

OK 04
OK 05
OK 07
MnK..
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BaBunosa — YepeHkoBa.CTpoeHne aToMHOro agpa. [JedpekT maccbl, 3HEeprns CBA3M WU
YCTOMYMBOCTb  ATOMHbIX  Agep. fApepHble  peakuun. SAdepHasa  3Hepzemuka.
JHepreTMYeCcKnin BbIXoa, ALEPHbIX peaKumMin.MICKyCcCTBEHHAA PaAMOaKTUBHOCTb. [leneHue
TAXKenblx agep. LenHaa agepHas peakumsa.Ynpasnsemas uenHaa peakuua. AaepHbii
peakTop. TepMmoaaepHbIi cMHTe3. dHeprua 3e3a. MonyyeHne paamMoaKTUBHbBIX M30TONOB
M UX nNpumeHeHune. buonorvyeckoe aAencTBME  PAAMOAKTUBHbLIX  U3NYYEHUN.
dnemeHTapHble YacTuLbl

KoHTponbHasa paboTta Ne 6 «KBaHTOBasA ¢pusnKa» 2
Paspgen 7. CtpoeHue BceneHHoit 6
Tema 7.1 CoaepikaHue yyebHOro marepuana: 2 OKO01
CrpoeHne ConHeyHon | ConHeyHasa cucTema: NaaHeTbl U Masible Tena, cuctema 3emnsa —JlyHa OK 02
CUCTEMDI OK 03
Tema 7.2 CopgeprkaHue yuebHOro marepmana: 2 OK 04
dsontouuna BceneHHol |CTpoeHne u s3sontouma ConHua v 38€3a. Knaccnpukauma 3sésa. 38€3abl U UCTOUHUKM UX OK 05
oHepruu. OK 07
lanakTnKa. CoBpemeHHble NpeacTaBAeHMA O CTPOEHUM W 3BOAOLNM BceneHHOM
NabopaTtopHble 3aHATUA:
JlabopamopHasa paboma Nel7. N3yyeHune KapTbl 3Be34HOro Heba 2
MpomexKyToyHaa aTrecTaymna: SK3ameH
Bcero: 180

Mo kaxcdoli meme onuceieaemcs codepxcaHue y4yebHo20 Mamepuana (8 OUGAKMUYECKUX eOUHUUAX), HAUMEHOBAHUA HeobxoO0umbix a1a60pamopHbix,

MPAaKmMu4ecKux u UHbIx 3aHamull. O6bem Yacos onpeodesnsemcs rno Kaxcool nosuyuu cmonbua 3.

*[MpogheccuoHANbHO-0PUEHMUPOBAHHOE COOEPHAHUE MoXem bbimb pacripedesneHo no paszoesnam (memam) uau CKOHYeHmMpUposaHo 8 pasdese MpuknadHol Modynb
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3. YcnoBua peannsauum nporpammbl ob6uweobpasoBartesibHOU AUCLUNIUHDI

3.1. TpeboBaHUA K MMHUMANbHOMY MaTEPUANbHO-TEXHUYECKOMY
obecneuyeHutoPeanusauymna nporpammbol AUCUMNANHDBI TpebyeT HaAMumMA yuebHoro
KabuHeTa pU3nKMK.

Ob6opyanoBaHue yyebHoro kabumHerta:

Lindposasa nabopatopmsa no pusmke ana yumtens;

Lindposasa nabopatopua no ¢pm3smke ANa yYeHUKa;

Becbl TexHMYeCcKune ¢ pasHoBeCamu;

KomnneKTt gna nabopaTtopHOro npakTUKyma no ONTUKE;
KomnneKTt gna nabopaTtopHOro NpakTUKyma No MeXaHUKE;
KomnneKkr gna nabopatopHOro npakTMKyma nNo MOAEKyNAPHOM
¢M3MKe N TEPMOANHAMUKNY;

7.  KomnnekT ana nabopaTtopHOro NnpakTMKyma Mo snekTpuyecTsy (c
reHepaTopom);

8. KomnnekT ana nsyyeHunsa BO306HOBAAEMbIX UCTOYHMKOB 3HEPTUMU
(conHeuyHO!, BETPOBOM  3HEprun, 6OUO-, MeXxaHUYecKonm u
TEPMO3/IEKTPUYECKONIHEPTETUKN);

9. AmnepmeTp nabopaTopHbIN;

10. BonbTmeTp nabopaTopHbIn;

11. KonopumeTp c HABOPOM KaNOPUMETPUYECKUX TEN;

12. TepmomeTp nabopaTopHbIi;

13. KomnnekT AnAa u3y4yeHUA OCHOB MEXaHWKU, MNHEBMATUKU U
BO306HOBASIEMbIX UICTOYHUKOB HEPTUU;

14. BbapomeTp-aHepous;

15. BnoK nuTaHuA peryanpyemsin;

16. Beb6-kKamepa Ha NOABUMKHOM LUTATUBE;

17. Bupeokamepa ans paboTbl C ONTUYECKMMM NpnbOopamu;

18. TeHepaToOp 3BYKOBOW;

19. Turpometp (NcuxpomeTp);

20. Tpy3 HabopHbINK;

21. [OnHamoMeTp AeMOHCTPALMOHHbIN;

22. KomnnekT nocyAbl 4E€MOHCTPALNOHHOM C NPUHAANEXKHOCTAMMU;
23. MaHOoMeTp XNAKOCTHOMN AEMOHCTPALMOHHbIN;

24. MeTp AEMOHCTPALMOHHbIN;

25. MuKpocKon AeMOHCTPALMOHHbIN;

26. Hacoc BaKyymHbI1 KOMOBCKOTO;
27. CTONMK NOABEMHbIN;

28. LWTatMB AEMOHCTPALUMOHHbIN PUNYECKUN;
29. DNeKTPoNnAnUTKa;

N
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30. Habop AEeMOHCTPALNOHHDbIM NO MEXAHUYECKUM ABJIEHUAM;

31. Habop AEMOHCTPAUMOHHbLIA NO AMHAMMUKE BpaLLATENbHOrO
OBUXKEHUA;

32. Habop A4eMOHCTPALNOHHbIMA NO MEXaHNYECKUM KONebaHUAM;
33. Habop AeMOHCTPauUMOHHbIN BOHOBbIX IBIEHUN;

34. Bepepko Apxumepna;

35. MasatHuk Makecsenna;

36. Habop Ten paBHOro o6bema;

37. Habop Ten paBHOM Macchl;

38. TMpnbop gna 4eMOHCTPaLMM aTMOCPEPHOro AaBNEHMS;

39. [lpun3ma, HAKNIOHAKLWAACA C OTBECOM;

40. Pblyar 4EMOHCTPALUVOHHDIN;

41. Cocyabl coobujarowmecs;

42. CTaKaH OT/IMBHOWM AEMOHCTPALMOHHbIN;

43. Tpybka HbloTOHa;

44. LWap MNMacKans;

45. Habop [EeMOHCTPALMOHHBIA MO MONEKYNAPHOM U3MKeE ¢
TEN/I0OBbIM fIBJIEHUAM;

46. Habop AeMOHCTPALUMOHHbIM NO ra30BbIM 3aKOHAM;

47. Habop Kanunnapos;

48. TpybKa ANna 4eMOHCTPaLUM KOHBEKUUMN B XUAKOCTH;

49. UnnuHppbl CBUHLUOBbIE CO CTPYrOM;

50. LWap c Konbyom;

51. BbICOKOBObTHbIN UCTOUYHUK;

52. TeHepaTop BaH-ae-Mpaada;

53. [Jo3nmeTp;

54. KamepTOHbl Ha PE30HAHCHbIX ALLUKAX;

55. KomnnekT npnbopoB v npuHagneKHoCTen AN AEeMOHCTPaLum

CBOMCTB 9NNEKTPOMATrHNTHbIX BOJIH;

56. KomnnekT npnbopos 4na nsyyeHmsa NpMHLMNOB pagunonpmema um
pagunonepenauu;

57. KomnneKt npoBoAOB;

58. Marnut gyroobpasHbin;

59. MarHuT N0oN0CoOBON AEMOHCTPALMOHHDIN;

60. MawwnHa anekTpodopHas;

61. MaATHMK INEKTPOCTATUYECKUIA;

62. Habop no M3y4yeHUto MarHUTHOro Nosa 3emnu;

63. Habop AEMOHCTPAUMOHHbIA NO MAarHUTHOMY MO KONbLEBbIX
TOKOB;

64. Habop AeMOHCTPALMOHHbIM NO NOYNPOBOAHMKAM;

65. Habop AeMOHCTPALNOHHDbIM NO NOCTOAHHOMY TOKY;

66. Habop AeMOHCTPALMOHHbIM NO 3NEKTPUYECKOMY TOKY B BAKyyME;
67. Habop A4eMOHCTPaLNOHHbIN NO 3NEKTPOANHAMMUKE;
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68. Habop ans AemMoHCTpauum MarHUTHbIX NONEN;

69. Habop ana 4eMOHCTPaLLMM SNEKTPUYECKUX NOSEN;

70. TpaHchopmaTop y4ebHbIn;

71. Tlanoyka CTeKNAHHaSA;

72. T[anoyka 360HUTOBAA;

73. Mpubop NleHua;

74. CTpenku marHUTHble Ha WTaTUBaX;

75. CynTaH 3N1eKTpOCTaTUYECKNH;

76. LWTaTmebl U30AUpPYIOWME;

77. INeKTpoMarHuT pa3bopHbin;

78. Habop AeMOHCTPaLNOHHbIM NO reOMEeTPUYECKOM ONTUKE;
79. Habop A4eMOHCTPaUNOHHbIM NO BOHOBOW ONTUKE;

80. CneKTpocKkon ABYXTPYOHbIN;

81. Habop cneKkTpanbHbIX TPYOOK C UCTOYHUKOM NUTAHUS;
82. YcTaHOBKa AnAa nsyyeHuna potoapdekTa;

83. Habop A4eMOHCTPaLNOHHbIM NO NOCTOAHHOM lMnaHKa;

84. Komnnekr HarNA4HbIX nocobum ana NOCTOAHHOTO
MCNO/Ib30BAHMSA;

85. KomnnekT noptpetoB ans opopmneHnsa KabuHeTa;

86. KomMnnekT AeMOHCTPaUMOHHbIX y4ebHbIX Tabanu,.

Mpyn Hannuum Heobxoammoro obopyaoBaHWMA 3aHATUA NO GU3MKE B HEKOTOPbIX
Cly4anx MOryT NPOBOAUTLCA B MMeEWMXCA B 06pa3oBaTe/NlbHOM OpraHM3auum
MacCTepCcKMx unu nabopaTopumnx.

3.2. UupopmaumnoHHoe obecneyeHue obyuyeHus

1. Ona peanusaumm nporpammbl 6mMbAMOTEYHBbIN ¢GOHA 0b6pasoBaTenbHOM
OpraHu3aumMmM AO0/IKEeH MMETb NeyaTHble WU/MAN 3NeKTPOHHble obpasoBaTesibHbie U
MHGOPMALMOHHbIE  Pecypcbl,  PEKOMEeHZOBaHHble  ANA  WUCNO/Mb30BaHMA B
obpa3oBaTe/IbHOM NpoLLecce, He CTaplue NATU eT C MOMEHTA U34aHuA.

2. PeKomeHayemble nevyaTHble n3gaHuMa nNo peanmnsaymm obueobpasoBaTeibHOM
AVNCUMNINHBI NPeAcTaB/ieHbl B METOAMYECKMX PEeKoOMeHAAuMAX Mo opraHusauum
obyueHus.
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4. KOHTPOb U OLEeHKA pe3y/IbTaTOB 0CBOEHUA AUCLUNIUHDI

KOHTpoNb M OUEHKAa pPacKpbIiBAlOTCA Yepe3 YCBOEHHble 3HaHUA MU
npuobpeTeHHble 06yYaoLWMMNCA YMEHMA, HanpaBAeHHbIe Ha GOPMUPOBAHME OOLLNX
M npodeccMoHanbHbIX KOMMeTeHUui. KomneTeHumMn A0MKHbI 6biTb COOTHECEHDI C
npeamMeTHbIMW pe3ynbTaTaMu. [ONs KOHTPO/IA U OLEHKU pe3ynbTaToB obyyeHun
npenogasaTenb BblbMpaeT Gopmbl U MeToAbl C y4eTomM npodeccMoHanm3aumum
06y4yeHus No Nporpamme AUCLUNINHBI.

Koa 1 HaumeHoBaHue Pasgen/Tema Tvin OL,EeHOYHbIX
dopmupyembix KomneTeHL Ui MeponpuUATHiA
OK 01. BbibnpaTtb cnocobbl Paspen 1.Tembr 1.1.,1.2,1.3
pelweHnA 3aaa4 Pazpen 2. Temb1 2.1.,2.2.,2.3.
npodeccuoHanbHoW AeATeNbHOCTU | Pasaen 3. Temsi 3.1.,3.2,, 3.3, 3.4,
NPUMEHUTENBHOK PA3NINYHBIM 3.5.
KOHTEKCTam Paspen 4. Tembi 4.1.,4.2. 5
Pasgen 5. Tembl 5.1, 5.2.,5.3. " YcTHBIM Onpac;
Pasnen 6. Tembl 6.1., 6.2, ~ $poHTaNbHBIRONPOC;
OK 02. Ucnonb3osaTb Pasgen 1. Tembi 1.1.,1.2, 1.3 - OUEHKA KOHTPONIbHbIX
COBPeMeHHble cpeAcTBa NOMUCKa, Pasgen 2. Tembi 2.1.,2.2.,2.3. pabor;
aHaNM3a n MHTepnpeTaumm Pasgen 3. Temnbl 3.1.,3.2,, 3.3, - HabnopeHue 3a
NHbopMaLUN U 34.,3.5. XOA0M BbINO/THEHUA
MHPOPMaLMOHHbIE TEXHONOMMMN Paspen 4. Tembl 4.1.,4.2. N1abopaTopHbIX paborT;
ON1A BbINO/IHEHMA 3a4au Paszpen 5.Tembl 5.1.,5.2.,5.3. - OUEHKa BbINO/JIHEHUA
npodeccMoHanbHom Paspen 6. Tembl 6.1.,6.2. nabopaTtopHbIx pabor;
OeATeNbHOCTU - OU€eHKa NpaKThyecknx
OK 03. MnaHupoBaTh U Pasgen 1.Tembi 1.1.,1.2,1.3 pabor (pewexus
peann3oBbiBaTb COBCTBEHHOE Pazpen 2. Temb1 2.1.,2.2., 2.3. Ka4eCTBEeHHbIX,
npodeccMoHanbHoe 1 Pazpen 3. Temb1 3.1.,3.2,, 3.3, pac4eTHbIX,
JINMHOCTHOE Pa3BUTHE, 3.4, 3.5. npodeccnoHanbHo
npeanpuUHMMaTENbCKYIO OPVMEHTMPOBAHHbIX
LeATeNbHOCTb B 3afau);
npodeccMoHanbHom chepe, - OUEHKa TecToBbIX
MUCMNo/Ib30BaTb 3HAHMA MO 3afaHnit;
dUHAHCOBOM rPaMOTHOCTU B - HabnwpaeHue 3a
Pa3/INYHbIX XKU3HEHHbIX XOZ0M BbINOJIHEHNA
CUTYaumax WHOVBUAYaNbHbIX
OK 04. 3pdpeKTnBHO Paspen 1.Temb 1.1.,1.2,1.3 NPOEKTOB M OLLEHKaA
B3aMMOAENCTBOBATb M PaboTaTbB Paspen 2. Tembl 2.1.,2.2.,2.3. BbIMO/IHEHHbIX MPOEKTOB;
KONJIEKTUBE N KOMaHae Paspen 3. Temb1 3.1.,3.2,, 3.3, -  BbINOJ/IHEHUe
3.4.,3.5. 3K3aMeHaUMOHHbIX
Paspen 4. Tembi 4.1.,4.2. 3a/laHUI
Paspen 5. Tembl 5.1.,5.2.,5.3.
Paspen 6. Tembl 6.1., 6.2.
OK 05. OcyLectBnATb YCTHYHO U Paspen1l.Tembi 1.1.,1.2,1.3
NMUCbMEHHYIO KOMMYHMKaUMIO Ha Pazpen 2. Temb1 2.1.,2.2.,2.3.
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rocy4apCTBEHHOM A3blKe

Paspen 3.

Temb 3.1.,3.2,, 3.3,

nponseoacTea, 3¢ PpeKTUBHO
OeNCTBOBATb B Ype3BblYaliHbIX
CcUTyaumax

Poccuitckoint Pegepaumm c 34, 3.5.

yyeTom ocobeHHoOCTEN Paspen 4. Tembi 4.1.,4.2.
COLMANBHOrO N KY/JbTYPHOTO Paspen 5.Tembl 5.1.,5.2,,5.3.
KOHTEKCTa Paspen 6. Tembl 6.1., 6.2.

OK 07. CopneinctoBaTb Paspen1l.Tembi 1.1.,1.2,1.3
COXPAHEHMIO OKPYKAtOLLLEMN Paspen 2. Tembl 2.1.,2.2.,2.3.
cpeabl, pecypcocbeperkeHunto, Pazpgen 3. Temb1 3.1.,3.2,, 3.3,
NPUMEHATb 3HAHMA 06 34.,3.5.

M3MEHEHUN KNNMATA, Paspen 4. Tembi 4.1., 4.2.
NPUHUMMbI BepexnnmBoro Pasgen 6. Tembl 6.1., 6.2.

nK’...

7 MK yka3biBatotca B cooTeTcTBuM ¢ PIOC CMO peanmsyemoin npodeccum / cneumanbHOCTH
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