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NMHCTUTYT PASBUTUA
[TPOPECCHUOHAJIBHOI'O
OBPA3SOBAHUA

PACCMOTPEHO: YTBEPHKAEHO:

Ha 3acenaHuu Negarornyeckoro coseta Ha 3acegaHuun CoBeTa No OLUeHKe
oreoy Ano neno coAeprKaHMA N KauecTBa NpUMepPHbIX
MpoTtokon Ne 13 paboumnx nporpamm

OT «29» ceHTAbpA 2022 r. 06Le06pa3oBaTENLHOMO U COLMANLHO-

rYMaHUTapHOTO LUUK/IOB CpeaHero
npodeccmoHanbHoro obpasosaHma

MpoTtokon Ne 14
oT «30» Hosbpsa 2022 r.

NMPUMEPHAA PABOYAA NPOrPAMMA
obuweobpasoBatenibHON AUCLUN/IUHDI
«dPusunka»

ANA npodeccnoHanbHbiX 06pa3oBaTeNnbHbIX OpraHu3aLmnm

6a30BbI ypoBEHb (BapmaHT 3)

obbem: 180 u.

pekomeHgoBaHo: 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 WMPNO
2022



ABTOPCKMW KONNEKTUB

PykoBoauTtenb aBTOPCKOro KO/NJIEKTUBA:
Yucrtakosa Jltoammna BacunbeBHa

CopyKkoBogutenb:
domeHKko MapuHa HnKkonaesHa

ABTOPCKUA KONNEKTUB:

FanxyteHe EneHa MoHacoBHa
CakoBa Bepa BnagmmmposHa
LibiraHkoBa lNonnHa BhagummpoBHa
AwwnHa NanmnHa EBreHbeBHa

PeueH3eHTbI:
AHoMH A.B. - KaHAMAAT NefarorMyeckmx Hayk, OOUEHT, 3aBeAylowWwni Kadegpomn
dn3nKn 1 TtexHudeckmx gucumnanH ®rb0Y BO «CMONEHCKUIMA rocyaapCTBEHHbIN
YHUBEPCUTETY;

HopmaH A.B. — anpekTtop NBMNOY BO «BOpOHEXKCKMIN aBUALMOHHbIN TEXHUKYM MMEHMU
B.l. Yxkanosa»

JKCNepTHbIE 3aKNUYEeHUA NO pe3y/ibTaTaM IKCNepTU3bl NpUMMepHOU pabouen
nporpammbl

®YMO CIMO no YITIC 11.00.00 «2neKTpoHUKA. PaaMOTEXHUKA U CUCTEMbI CBA3U»
oT «18» HoAbpa 2022 .

d®YMO CMNO no YIMTC 18.00.00 «Xuumunyeckme TeXHONormm»
oT «24» HoAbBpa 2022 r.
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1. O6bwan xapaKTepucTMKa npumepHou paboueir nporpammbl
obweobpasoBatenbHOM AUCLUNINHDI

ObuweobpazoBatenbHaa ancunnanHa «Pmusmka» asnsetca ob6A3aTeNbHOM YaCTbiO
obuieobpasoBaTenbHOro UWKAa obpasoBaTeIbHOM NPOrpamMmbl B COOTBETCTBUMU C
drocCcno no

(npogheccuu/cneyuansHocmu)

1.2. Lenn n nnaHupyembie pe3ynbTaTbl 0CBOEHUA UCLUMIUHDI:

1.2.1. Uenu gucumnnunHbl:

CopepaHue nporpammbl obuieobpasoBaTenibHOM AUCUMNANHBLI PuU3KKa
HanpaB/AeHO Ha AOCTUMKEHWE CNeAYIOLUX Liene:

o popmupoBaHMe y 0byyatoWMXCA YBEPEHHOCTM B LLEHHOCTM 06pa3oBaHuA,
3HAYUMOCTU (PU3NYECKUX 3HAHUN ANA COBPEMEHHOro KBanudpuUMPOBAHHOTO
cneumnanmcTa npu ocyLwecTBeHnn ero npodpeccMoHanbHON AeATeIbHOCTH;

e oB/lageHne  cneunduyeckom - cuctemom  GU3SUMYECKUX  MOHATUN,
TEPMWUHONOTMEN N CUMBOJINKOM;

® OCBOEHME OCHOBHbIX GM3MYECKMX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEN;

® OBJ/lageHne OCHOBHbIMM METOAAaMU HAYYHOIo MO3HAHWMA MNPUPOIbI,
ncnosibdyembimn B cbm3m<e (Ha6I'II-OLI,eHVIe, onmncaHme, nNamepeHne, eblgsunxKeHne
rmnoTes, nposegeHme 3KCI’IepI/IMeHTa);

® OB/l1ageHne ymeHmnamu O6pa6aTbIBaTb AdaHHble SKCNEePUMEHTa, 0bbACHATL
noaydyeHHble pe3y/ibTaTbl, YCTAHAB/INBATb 3aBUCUMMOCTU MeEXKAY CI)MSW-IGCKI/IMM
BEMMNYNHAMU B Ha6J'II-OLI,aeMOM ABNeHUN, AeNaTb BbIBOAblI,

e dopmunpoBaHMe ymeHUs pellaTb GU3MYEcKMe 3aZayM PasHbIX YPOBHEM
CNOMKHOCTU;

® pa3BUTUE NO3HABATE/IbHbIX MHTEPECOB, MHTENNEKTYANIbHbIX U TBOPYECKMX
cnocobHocTel B npouecce NpuobpeTeHns 3HaHUIM C UCNO/Ib30BAaHMEM Pa3/INYHbIX
MCTOYHMKOB WHOOPMALMM U COBPEMEHHbIX MHPOPMALMOHHBIX TEXHONOMUNA;
ymeHunin popmynmpoBatb M 060CHOBbLIBATb COBCTBEHHYHO NO3MLUIO NO OTHOLLIEHUIO
K pM3nyeckom MHGopmauum, Nnoay4yaemom n3 pasHblX UCTOYHUKOB;

® BOCMNUTaHME YyBCTBA FOPAOCTM 33 POCCUMNCKYIO GU3MYECKYIO HaYKY.
OcBoeHMe Kypca Ol «dPu3unKa» npeanonaraeT pelleHne cneayoLumx 3agay:

e npuobpeteHMe 3HAHUM O yHAAMEHTANbHbIX GU3MYECKUX 3aKOHaX,
NeXKalnx B OCHOBE COBPEMEHHOM (PU3NYECKOM KapTUHbI MUPA, MNPUHLMUMIOB
AENCTBMA TEXHMYECKMX YCTPOMCTB M NPOM3BOACTBEHHbIX NPOLECCOB, 0 Hanbonee



BaXHbIX OTKPbITNAX B obnactu (I)M3MKM, OKa3aBWuUX onpegenarouwee BaINAHUE Ha
pa3BuUTUEe TEXHNKUN N TEXHO/10TUN,

® NOHMMaHUe ¢M3M'~l€CKOV1 CYWWHOCTH FlBﬂeHMVI, NPOABNAKOWNXCA B paMKax
I'IpOVI3BOLI,CTBeHHOl7I AeATeNIbHOCTU;

e ocBoeHue cnocoboB MCNONb30BaHUA GUINYECKMX 3HAHUIN ONA pelueHun
MPAKTUYECKUX U NPOPEeCccUOoHaNbHbIX 3afay, OObACHEHMA SABMEHUN NpPUPOAbI,
NPOU3BOACTBEHHbIX WM TEXHO/NOIMYECKMX MPOLECCOB, MNPUHLMMNOB AOEACTBUA
TEXHUYECKUX NpnbopoB M ycTpoicTe, obecneyeHns 6e3onacHOCTU NPOU3BOACTBA
M OXPaHbl NPUPOAbI;

e dOpMUpOBaHME YMEHUI pelatb Yy4ebHO-NpaKTUYECKMe  3adauu
bU13nYecKoro cogeprkaHus ¢ y4Tom npodeccroHanbHOM HanpaBIeHHOCTH;

e NpuobpeTeHne OonbiTa MNO3HAHUA W CaMOMO3HAHWUA; YMEHWN CTaBUTb
3a/1a4M 1 peLaTtb NpPobaembl ¢ yY4ETOM NPodeccUoHaIbHOM HaNpPaBieHHOCTY;

e popmMpoOBaHME YMEHWUIM UCKaTb, aHaAM3MpPoBaTb WU 06pabaTbiBaTb
dun3mnyeckyto MHPopmaLuto ¢ y4ETom NpodeccUoHaNbHON HANPaBAEHHOCTH;

® NoArotoBKka ob6y4yaloOWMXCA K YCMEWHOMY OCBOEHWUID AUCUMMAWH U
Mmoaynen npodeccMoHaNbHOro UuKaa: GOPMUPOBAHME Y HUX YMEHUA U ONbITa
[EeATeNbHOCTU, XapaKTepHbIX Ana npodeccuit / AONKHOCTEN CAYMKALMUX WK
cneuManbHoOCTer, MNoJayv4aemMblX B MpodeccMoHanbHblXx  0H6pasoBaTesbHbIX
opraHusaumax;

® MOArOoTOBKa K ¢dopmupoBaHMio obWmMx KomneTeHumn byayuiero
cneymanucTa: camoobpasoBaHMs, KOMMYHUKaAUWUKM, COTPYAHWYECTBA, MPUHATMA
peweHnn B CTAaHOAPTHOM UM HECTaHAAPTHOM CUTyauumax, MNPOEKTUPOBAHUA,
nposeaeHna  GU3UYECKMX  u3mepeHuid, 3dPekTMBHOro U  HesonacHoro
MCNONb30BAHMUA PA3/IMYHbBIX TEXHWUYECKUX YCTPOMCTB, COBN04EHMA NPaBUA OXPaHbI
TpyAa npu pabote ¢ pmusnyeckumm npubopamun n obopyaoBaHMem.

OcobeHHOCTb GOPMUPOBAHNA COBOKYMHOCTM 3a4a4 U3ydyeHUs GU3MKKN ana
cucTembl  cpegHero  npodeccMoHanbHOro 06pas3oBaHMA  3aKAOYAeTcs B
HeobxoAMMOCTN peanmnsaumm NpoPeccMoHaNbHOM HANPABAEHHOCTM peLllaeMblX
33434, y4€Ta ocobeHHocTel chepbl AeATeNbHOCTN ByAyLNX CNeLnanncTos.

B pe3ynbTaTe 0CBOEHUA ANCUMNINHBI 0OyYatoWMNCa AONKEH 3HATD:

® CMbICN MOHATUI: GU3NYECKOe ABNEHWEe, TUMoTesa, 3aKOH, Teopus,
BELLLeCTBO, B3aUMOAENCTBUE, 3/NEeKTPOMArHMTHOe MoJsie, BoaHa, $OTOH, aToOM,
aTOMHOE S4P0, NOHU3UPYIOLLUE U3NTYYEHUA;

® CMbICn (PU3MYECKUX BEIMYMH: CKOPOCTb, YCKOPEHME, Macca, CuUNa,
MMNynbc, paboTa, MexaHM4YecKas 3Heprus, BHYTPEHHAA 3Heprus, abcontoTHas
TeMnepaTypa, CPeaHAs KUHETUYEeCKas 3Heprua 4acTul, BeLLecTBa, KOJNYEeCTBO
TEeN/0Tbl, 3/1IeMEHTAPHbIN 3/IEKTPUYECKUIN 3apsj;

® CMbICh ¢M3M‘-I€CKVIX 3aKOHOB K/1laCCUYECKoM MexaHunku, BCEMUPHOTO
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TAFOTEHMA, COXPAaHEHWSA 3HEPrMW, MMNYAbCa W 3/IEKTPUYECKOro 3apaaa,
TEPMOANHAMUKN, SNEKTPOMATHUTHOM MHAYKLUNK, GOTOIPDEKTa;

® BK/JIQ4, POCCUMCKMX M 3apyOEeXKHbIX Y4YeHblX, OKa3aBWMX Haubonblee
BMAHME HA Pa3BUTME GU3NKMY;
B pe3ynbTaTe 0OCBOEHUA ANCUUNINHBI OBYUAIOWMNCA JONKEH YMETD:

® MPOoBOAUTDL Ha6I'II-OLIIEHVIFI, NAaHNPOBATb U BbIMOJIHATb SKCNEPUMEHTDI,
® BblABUIraTb rMNoOTeE3bl U CTPOUTb MOLENN,

® MPUMEHATb MOJlyYeHHble 3HaHMA nNo ¢u3mke pgna obbACHEHUA
Pa3HO0bpa3HbIX GU3NYECKUX ABNEHUI N CBONCTB BELLECTB;

® MPAKTUYECKN MCNO/Ib30BaTb PU3MYECKMNE 3HAHUSA;
® OLLEeHMBATb AOCTOBEPHOCTb €CTECTBEHHOHAYYHOMN MHOPMALMKY;

® 1CMONb30BaTb NPUODOPETEHHbIE 3HAHMA W YMEHMA ANA  pelleHus
NPaKTUYECKMX 3a4ady NOBCEeAHEBHOM M3HW, obecnevyeHms 6e3onacHOCTH
COOCTBEHHOM  XM3HW, PAUMOHANBHOIO NPUPOAOMNONAL30BAHMA U OXPaHbl
OKpY’KaloLLLEeN cpeapl.

® ONUCbIBaTb U OOBACHATL GU3MUECKME ABIEHUA M CBOMCTBA TeN: CBOWMCTBA
ra3oB, MXMAKOCTEM UM TBepAblX Tes;  INEeKTPOMArHUTHYK  MHAYKUMIO,
pacnpocTpaHeHNe 3N1EKTPOMArHUTHbIX BOJTH; BOJIHOBbIE CBOMCTBA CBETA; U3/Iy4EHME U
nornoweHne ceetaatomom; GoTo3pheKT;

® OT/INY4ATb TMNOTE3bl OT HAY4YHDbIX TEOpVIVI;
® NenaTtb BbiIBOAbl HA OCHOBE 3KCNEPUMEHTA/IbHbIX AaHHbIX;

® NPUBOAUTL NPUMeEpPDLI, MOKa3biBaloWw e, 4YTo: Ha6l1l-Oﬂ,eHVIH N IKCNEPUMEHT
ABNAKOTCA OCHOBOW ANA BblABUXKEHNA TUNOTE3 U TGOpMVI, NO3BONAKOT NPOBEPUTD
MCTUHHOCTb TEeopeTU4eCKnX BbiBOLAOB, ¢M3M‘-I€CKaﬂ Teopmna Aaet BO3MOKHOCTb
06BbACHATb U3BECTHbIE ABNEHUS npupoabl U Hay4yHble CbaKTbI, npegcka3biBaThb ele
Hen3BeCTHble AB/1EHUA,

¢ NnpueoaunTb nMpumepbl MNPAKTUYECKOITro UCMNON1b30BaHUA CI)I/ISW-IGCKI/IX
3HaHWN:3aKOHOB MeXaHUKHN, TepMOANHAMUKN N SINTEKTPOANHAMUNKUN B SHEPIETUKE,
PasInNyHbIX BUAOOB 3NEKTPOMATHUTHbDIX M3J'Iy‘-|€HVIﬁ ana pasButMAa pagmno u
TEJ'IEKOMN\VHMKE\LI,MVI, KBAHTOBOWM CI)VI3VIKVI B CO34aHNU ﬂ,ﬂ,epHOVI OHEPreTUuKHU,
Na3epos,;

® BOCMPUHMMATb U HA OCHOBE MONYYEHHbIX 3HAHMM CaMOCTOATE/IbHO
oueHMBaTb MHbOPMaUMIO, cogeprkawytoca B coobuweHmnax CMWU, UHTepHeTe,
HAYYHO-MONYNAPHbIX CTAaTbAX.

® MPUMEHATb NoJIy4eHHble 3HaHUA ANA peweHna pUnyeckux 3aaau;

e onpeaenatb xapaKkrtep ¢ulnyeckoro npouecca no rpaduky, Tabauue,
dopmyne’;



N3MepATb pas GU3NYECKMUX BENIMUYMH, NPeaCcTaBasa pe3ynbTaTbl USMEPEHUN
C Y4ETOM UX NOrPELLUHOCTEN.

1.2.2. MNnaHupyemble pe3ynbTaTbl OCBOeHUA o06ueobpasoBaTenbHOM
aucumnanHbl B cootsetTctBumn ¢ ProcC Cro m Ha ocHose PIOC COO

Ocoboe 3HaueHne gucumnanHa nmeeT npu GopmupoBaHum u passmutum OK
n NK (OK yka3seiearomca u3z Hoso2co makema @IroOC CIrO 2022z200a no
npogeccuu/cneyuansHocmu)



Koa n HaumeHoBaHue popmupyembix
KomneTeHuuii

OK 01. BbibupaTb cnocobbl pelieHua
3aga4 npodeccuoHasibHOM
AeATEeNbHOCTU NPUMEHUTENBHO K
Pa3/INYHbIM KOHTEKCTaM

MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLMUN/INHDI

O6wmume1

B yacTu Tpy40BOro BOCNUTaHUA:

- FOTOBHOCTb K TPyAy, OCO3HaHWe LLEHHOCTH
MacTepcTBa, Tpyaonobue;

- FOTOBHOCTb K aKTUBHOW AeATe/IbHOCTU
TEXHO/IOTMYECKOM U COLMaNbHOM HanpaBAEHHOCTH,
CNocobHOCTb MHNLUMUPOBATb, NNaHMPOBaATb U
CaMOCTOATE/IbHO BbINONHATL TaKylo AeATENbHOCTb;
- UHTEpPEC K pa3IMyHbiM chepam
npodeccMoHanbHOM AeATeNIbHOCTY,

OBnageHue yHuBepcaibHbIMU y4ebHbIMK
No3HaBaTe/IbHbIMU AeUCTBUAMM:

a) 6a3oBble IorMueckue aecTeus:

- camocToATeIbHO GOPMYINPOBATH U
aKTyasM3mpoBaTb Npobnemy, paccmaTpmBaTh ee
BCECTOPOHHE;

- YCTaHaB/MBATb CYLLECTBEHHbIN NPU3HAK UK
OCHOBaHMA ANA CPAaBHEHMUA, KnaccuduKaLumm n
060611eHUs;

- onpepenaTb Lenn AeAaTeNbHOCTH, 3a4aBaTb
napameTpbl U KPUTEPUU UX AOCTUKEHUSA;

- BbIIBNIATb 3aKOHOMEPHOCTU N NPOTMBOPEUUA B
paccMaTpMBaemMbIX ABNEHUAX;

- BHOCUTb KOPPEKTMBbI B A€ATENIbHOCTb, OLLEeHMBATb

COOTBETCTBUE PEe3y/IbTAaTOB UENAM, OLEHNBATb PUCKA

nocneacTBui AeATENbHOCTH;

- Pa3BMBaTb KPEATUBHOE MbILUIEHWE NPU PELLEHUN
*KU3HEHHbIX Npobaem

6) 6a3oBble uccnepoBaTeNbCKue AeUCTBUA:

AvcumnanHapHble:

- cbOpPMUPOBAHHOCTb NPEACTABAEHUI O PO U
mecTte GU3NKM U aCTPOHOMWUU B COBPEMEHHOM
Hay4YHOM KapTUHEe MMpa, O cMcTeMoobpasytoLlei
PON GU3NKM B Pa3BUTUM €CTECTBEHHDIX HayK,
TEXHUKM U COBPEMEHHbIX TEXHONOMMI, O BKNaae
POCCUMCKMX M 3apyberKHbIX YYeHbIX-GU3MKOB B
pa3BUTUE HayKK; NOHUMaHMe pU3nYeCcKon
CYLHOCTM HabntoaaeMblX ABNEHUIA MUKPOMUPA,
MaKpoMMUpa U MeraMmmnpa; NoOHMMaHue ponu
aCTPOHOMMM B NPAKTUYECKOM AeATeNbHOCTU
YyenoBeKa M gasbHelwem Hay4YHO-TEXHUYECKOM
pa3BUTUK, poan GU3NKM B GOpMUPOBaHUMU
Kpyrosopa u ¢pyHKLMOHANbHOM rpaMoTHOCTH
yeNloBEKa A5 pPelleHnsa NPaKTUYECKMX 3a4ay;

- B/1a€Tb OCHOBOMONArAIOLWMMKN GU3NYECKUMMN
NOHATUSMMU N BEAUYUHAMMU, XaPaKTEPU3YIOLLMMMU
¢dum3nyeckme npouecchbl (CBA3aHHbIMMU C
MEXaHUYECKUM ABUMKEHUEM, B3aUMOAENCTBUEM
Ten, MeXaHUYECKUMWN KOJTIEBaHUSAMU N BOSTHAMM;
aTOMHO-MOJIEKYNAPHBIM CTPOEHNEM BELLECTBA,
TENA0BbIMU NPOLLECCAMMU; S/IEKTPUYECKUM U
MarHUTHbIM MONAMMU, SNEKTPUYECKMUM TOKOM,
3/IEKTPOMArHUTHLIMU KONEbaHMAMM U BOTHAMU;
ONTUYECKUMMU IBEHUAMMU; KBAHTOBbIMM
ABJIEHUAMMN, CTPOEHNEM aTOMa M aTOMHOTO fpa,
PaANOaKTUBHOCTbLIO); BNAAETb
OCHOBOMNONAralOWMMM aCTPOHOMUYECKMMM
NOHATUAMM, NO3BONAKOLWMMU XapPaKTEPU30BaTb

1 YKa3biBaloTca GopmMmupyemble IMYHOCTHbIE M MeTanpeameTHble pe3ynbTatbl 3 drOC COO (B nocneaHel peaakumm ot 12.08.2022) B oTrnaronbHom dpopme
2 lucumnanHapHble (npeameTHble) pe3y/ibTaTbl YKa3blBalOTCA B COOTBETCTBUU C UX NONHbIM NepedHem Bo PTOC COO (B nocneaHel peaakumm ot 12.08.2022)



- B/laf€Tb HaBblkamMn y4ebHO-UccAen0BaTEeNbCKOM U

NPOEKTHOMN AeATEeNbHOCTM, HAaBbIKaMK pa3peLLeHuna
npobnem;

- BbIABNATb NPUYMHHO-CNEACTBEHHbIE CBA3M U
aKTyann3MpoBaTb 33434y, BblABUraTb rMNoTe3y ee
pelleHna, HAXOANTb APTYMEHTbI AR
O0Ka3aTeIbCTBa CBOMX YTBEPKAEHMN, 3343BaTb
napameTpbl U KPUTEPUM PELLEHUS;

- aHAaNM3MPOBaATb NONIYYEHHbIE B XO4€ PeLleHunn
3a/,a4M pe3ybTaTbl, KOUTUYECKM OL,EHMBATD MX
[0CTOBEPHOCTb, MPOrHO3MPOBaTbh U3MEHEHME B
HOBbIX YCNOBUAX;

- YMeTb NepPeHOCUTb 3HAHWUA B NO3HABATE/IbHYIO U
NPaKTUYECKYO 061aCTU XKU3HELEeATENbHOCTY;

- YMeTb UHTErpMpoBaTb 3HAHWUA U3 Pa3HbIX
npeaMeTHbIX obnactel;

- BblABUraTb HOBbIE UAEN, Npegnaratb
OPUTMHANbHbIE MOAXOAbI U PELUEHUS;

- CNocobHOCTb UX UCMONb30BaHUA B
no3HaBaTe/IbHOMN U COLMANbHOM NPAKTUKE

npoLLecchbl, NponcxoaALLMe Ha 3Be34ax, B
3Be34HbIX CUCTEMAX, B MEXKranakTUYeCcKom cpeae;
ABUXKeHMe HebecHbIX Ten, 3BOOLMIO 3B€34, U
BceneHHom;

- B/lafeTb 3aKOHOMEPHOCTAMM, 3aKOHAMM U
TeopuaAMM (3aKOH BcemupHoro TaroteHus, |, [l u lll
3aKOHbI HblOTOHA, 3aKOH COXpaHeHus
MeXaHNYeCKOoM SHEPTUM, 3aKOH COXPaHEHUSA
MMNYAbCa, MPUHLUMN CYyNepno3numnm cun,
NPUHLNM PAaBHOMNPABHOCTM MHEPLMaA/IbHbIX
CUCTEM OTCYETA; MONEKYNAPHO-KUHETUYECKYIO
TEOpUI0 CTPOEHUA BeLLecTBa, ra3oBble 3aKOHbI,
NnepsbI 3aKOH TEPMOAMHAMMKU; 3aKOH
COXpPaHEHUA 3/IEKTPUYECKOTO 3apAaa, 3aKOH
KynoHa, 3akoH Oma gn1a y4yacTKa uenu, 3aKoH
Oma 4na NoNHOM 3NEKTPUYECKOM LLENN, 3aKOH
Lxoyns - JleHua, 3aKOH 31EKTPOMArHUTHOM
WHAOYKLUWMN, 3aKOH COXPaHEHWUA IHEPTUN, 3aKOH
NPAMOJ/IMHEMNHOIO PAcNPOCTPAHEHMA CBETA, 3aKOH
OTparKeHMA CBeETA, 3aKOH NPENOM/IEHMA CBETA;
3aKOH COXPaHEHWA IHEPTUM, 3aKOH COXPAHEHUA
MMMNYNbCa, 3aKOH COXPAHEHMNA 3NEKTPUYECKOTO
3apAaa, 3aKOH COXPaHEeHMA MacCoBOro YNCAa,
noctynatbl bopa, 3aKOH pagnoaKTUBHOIO
pacnaga); yBepeHHOe UCNoAb30BaHWEe 3aKOHOB U
3aKOHOMepPHOCTEN Npu aHannse pUsnYecKmx
ABIEHWNI U NPOLLECCOB;

- cpopmmMpoBaTb YMEHMA pellaTb pacyeTHble
33424 C ABHO 3aaHHOM GU3NYECKOI MOAENbIO,
ncnonb3ya pusmMyeckme 3aKOHbl M MPUHLUMDBI; Ha
OCHOBE aHa/IM3a yCc/0BMA 3a4a4mM BbibUpaTb
dU3NYECKYIO MOAEND, BbIAENATDL PU3MUECcKne
BE/IMYMHbI U GOpPMYy/ibl, Heobxoaumble AnA ee



OK 02. Ucnonb3oBaTb COBPEMEHHbIE
cpeacTBa NOMCKa, aHaAn3a u
WMHTepnpeTaunmn MHbopmauunu, n
MHPOPMALMOHHbIE TEXHONOTUM ANA
BbINO/IHEHWUSA 33434
npodeccnoHabHOM AeATeIbHOCTU

B 061acTM LLEHHOCTM HAy4YHOTO NO3HaHUA:

- cGOPMMPOBAHHOCTb MUPOBO33PEHUA,
COOTBETCTBYIOLLEI0 COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAYKN N OBLLLECTBEHHOW NPAKTUKN,
OCHOBAHHOIO Ha Aguanore KynbTyp,
CNoCcobCTBYHOWEro OCO3HAHMIO CBOEro MecTa B
NOZINKYIbTYPHOM MUPE;

- COBEpPLUEHCTBOBAHME A3bIKOBOM N YMTATE/IbCKOM
KY/IbTYPbl KaK CPeACcTBa B3aMMOAENCTBMA MeXAY
NoAbMU M NO3HAHUA MUPa;

- 0OCO3HaHMe LUEeHHOCTU Hay4YHOMN AeATeNIbHOCTH,
rOTOBHOCTb OCYLLECTBAATb NPOEKTHYHO U
nccnenoBaTeNbCKyH AeATeNbHOCTb UHANBUAYANBHO
W B rpynne;

OBnaaeHue yHUBepcasibHbIMU yYebHbIMU
No3HaBaTe/NbHbIMU AeUCTBUAMMU:

B) paboTta c uHpopmaumen:

- BNaAeTb HaBblKaMW NOJly4eHUA MHPopMaLUn 13
MCTOYHMKOB PasHbIX TUMOB, CAMOCTOATE/IbHO
OCYLLECTBAIATb MOUCK, aHA/IN3, CUCTEMATU3ALMIO U
WMHTepnpeTaunio MHGOPMaLMK Pa3INYHbIX BUAOB U
dopm npepcTaBneHns;

- co34aBaTb TEKCTbl B Pa3/IMyHbIX popmaTax C
Yy4eTOM Ha3HayeHMA MHPOPMALUM U LeneBo
ayauTopum, Bbibnpaa ontumanbHyto ¢opmy
npeacTaBaeHMA 1 BU3yannsaumm;

peleHns, NPOBOAMUTL PacyeTbl U OLLEHMBATD
peasibHOCTb MOJIyYEHHOTO 3Ha4YeHUs GU3NYECKOM
BE/IMYMHDI; pPeLlaTb KaYeCcTBEHHbIE 3343au4M,
BbICTPANBaA NOrMYECKN HEMPOTMBOPEUMBYHO
LEMNOYKY PaccyKAeHMM C ONOPOM HA U3YYEHHble
3aKOHbI, 3aKOHOMEPHOCTU N PpUsnYecKkme
ABNEHUA

-cpopMmnpoBaTb YMEHUSA YUNTbIBATb FPAHULbI
NPUMEHEHMA U3yYeHHbIX GU3NYECKMX MOogeNen:
MaTepuasibHaa TOYKa, MHepLMaibHas cuctema
oTcyeTa, naeanbHblM ras; MOAEIN CTPOEHMUA
rasos., XMOKOCTEN U TBEPAbIX TE/, TOYEYHbIM
3NEKTPUYECKMI 3apAaa, AAEPHaAA MOAEeIb ATOMA,
HYK/IOHHaA MoAe/lb aTOMHOTO0 A4pa Npu
pelweHnn Gp13nYecKnx 3a4aq;

- cbopMMpoBaTb COBCTBEHHYIO MO3MLMIO NO
OTHOLIEHMIO K pM3nyeckon nHpopmaymm,
NoJly4aeMom M3 pasHbIX UCTOYHUKOB, YMETb
MCNoNb30BaTb LNMPPOBbIE TEXHONOTUN ANA
NMOWCKa, CTPYKTYPUPOBAHUA, MHTEPMPETALMMK U
npeacTaBieHNs y4ebHOM N Hay4YHO-MONYIAPHOM
MHPOPMaLMM; Pa3BUTb YMEHUA KPUTUYECKOTO
aHann3a nosy4yaemoit MHpopmaymm
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OK 03. NnaHupoBaTb N peanmn3oBbIBaTb
cobcTBeHHOE npodeccnoHanbHoe U
NINYHOCTHOE pa3BUTHE,
npeanpuUHUMaTENbCKYIO AeATeNbHOCTb
B npodeccnoHanbHol chepe,
MCNO/b30BaTb 3HAHMA N0 GMHAHCOBOWN
rPaMOTHOCTM B PA3/INYHbIX }KU3HEHHbIX
cUTyaumsx

- OLLEHNBATb AOCTOBEPHOCTb, NETMTUMHOCTb
MHbOpMaLMK, ee COOTBETCTBME NPABOBbLIM U
MOPa/IbHO-3TUYECKMM HOPMaM;

- ICNO/1b30BaTb CPeACcTBA MHPOPMALMOHHDBIX U
KOMMYHUKALMOHHbIX TEXHONOTUI B peLUeHUN
KOTHUTUBHbIX, KOMMYHWKATUBHbIX U
OpPraHW3auMOoHHbIX 3a4a4 ¢ cobatogeHem
TpeboBaHMN 3ProHOMUKN, TEXHUKKN HE30MNaCHOCTH,
TUTrMeHbl, pecypcocbepekeHns, NPaBoBbIX U
3TUYECKMX HOPM, HOPM MHPOPMALMOHHOM
be3onacHocTy;

- BNaeTb HaBblKaMM Pacrno3HaBaHMA M 3aLLMUTbI
nHbopmauymm, MHPopMaLMOHHOM BesonacHOCTH
JIMYHOCTH

B 061acTn AyXOBHO-HPABCTBEHHOrO BOCNMUTAHUA:
-- cbOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS,
3TUYECKOro NoBeAeHUs;

- CNOCOBHOCTb OLLEHMBATL CUTYALIMIO U MPUHMMATb
OCO3HaHHbIE peLleHUsa, OPUEHTUPYACH Ha
MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

- 0OCO3HaHMe IMYHOTO BKNAAa B MOCTPOEHUE
ycTtoumsoro byayuliero;

- OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENSM U
(nnn) gpyrMm uneHam cembM, CO34aHUIO CEMbU Ha
OCHOBE OCO3HAHHOIO NPUHATUA LLEHHOCTEM
CeMeNHOM }KNU3HM B COOTBETCTBUM C TPAANLUSMMU
Hapogos Poccuu;

OBnaaeHue yHUBEpCaZibHbIMU PerynsaTUBHbIMU
aencrtesmamum:

a) camoopraHusauuma:

- CaMOCTOATE/IbHO OCYLLECTB/ATb NO3HABATE/IbHYHO
OEeATeNbHOCTb, BbIABAATb NpobiemMbl, CTaBUTb U

- BNlafeTb OCHOBHbIMW METOLAMM HAYYHOTO
NO3HAHWA, UCMONIb3YEMbIMM B GU3MKE:
NpPOBOAMUTL NPAMbIE U KOCBEHHbIE N3MEPEHUA
dU3NYECKMX BENNYNH, BbIBMPAs onTUManbHbIN
Cnocob M3mMepeHnsa U UCNOJIb3yA U3BECTHbIE
MeTOAbl OLEHKN NOrPELIHOCTEN U3MEPEHUN,
NpPoBOAMUTbL UCCNEAOBAHNE 3aBUCUMOCTEN
dM3NYECKMX BENMUYUH C UCNOIb30BAHUEM MPAMbIX
N3MepeHnin, 06BACHATL NOJYYEHHbIE Pe3yabTaThbl,
ncnonb3ya Gusmyeckme Teopun, 3aKOHbI U
NOHATUA, U AeNaTb BbIBOAbI; CObOAATL NpaBuIa
6e3onacHoro Tpyaa npy NnpoBeAeHUm
nccnenoBaHUI B paMKax y4ebHoro akcnepumeHTa
N y4yebHO-UccnenoBaTeNbCKOM AEATENBHOCTU C
ncnonb3oBaHMeM LMGPOBbIX U3MEPUTE/IbHBIX
ycTponcTts 1 nabopaTopHoro obopyaoBaHus;
chOpPMMPOBAHHOCTb NPEACTaBAEHNN O MeToAAX
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dopmynmpoBaTb COGCTBEHHbIE 334a4M B
obpaszoBaTe/ibHOM AeATENbHOCTU U }KU3HEHHbIX
CUTYaUMSAX;

- CAMOCTOATE/IbHO COCTaBAATL MNAH peLleHns
npo6iembl C yY4ETOM MMEIOLLUXCA PECYPCOB,
COBCTBEHHbIX BO3MOXHOCTEM U NPeanoYTEHNN;
- AaBaTb OLLEHKY HOBbIM CUTYaUMAM;
cnoco6cTBoBaTb POPMUPOBAHMIO N MPOABIEHMUIO
LUMPOKOM 3pyamumMmn B pasHbix 061acTax 3HaHMN,
NOCTOSAHHO NOBbILWATL CBOW 06pa3oBaTe/IbHbIN U
KY/IbTYPHbI YPOBEHDb;

6) caMOKOHTpOb:

MCNo/Ib30BaTb NpuemMbl pedieKCum s OLEHKK
cuTyaumu, Bbibopa BEPHOro peleHus;

- YMeTb OLeHNBATb PUCKM N CBOEBPEMEHHO
NPUHMMATb PELUEHUA MO UX CHUKEHMUIO;

B) SMOLMOHANbHbIW MHTENEKT, Npeanonaraowmni

c$bOpPMUPOBAHHOCTD:

BHYTPEHHE MOTMBAL MM, BKIKOYAOLLEN CTpemneHme

K AOCTUXEHUIO UENN N yCnexy, ONTUMNU3M,

MHNUNATUBHOCTb, YMEHUE AeﬁCTBOBaTb, ncxoaAa s

CBOUX BO3MOXHOCTEWN;
- 3MMaTUWN, BKAIOYAOLLLEN CNOCOOBHOCTb NOHMMATb

3MOUNOHA/IbHOE COCTOAHNE APYIUX, y4NUTbiBATb €ro
npun ocyuw,ectBEHNUN KOMMYHUKaUnn, CnocobHOCTb K

COYyBCTBUIO N conepexXxnBaHULo,

- COLMANbHbIX HABbIKOB, BK/HOYAOLLMX
CNOCOBHOCTb BbICTPanMBaTb OTHOLIEHUA C APYTMMM
NtoabMK, 3a60TUTLCA, NPOABAATb UHTEPEC U
paspeLwaTb KOHPANKTDI

nonyvyeHmA Hay4HbiX aCTPOHOMUYECKUX 3HaHUM



OK 04. 5pdpekTnsHO
B3aMMoAeincTBoBaTh U paboTaTh B
KONNEKTUBE N KOMaHAe

OK 05. OcyLwectBaATb YCTHYIO U
NMUCbMEHHY0 KOMMYHWKAUMIO Ha
rocyaapcTBeHHOM fA3blke Poccuiickoi

- TOTOBHOCTb K CAMOpPa3BUTHIO, CAMOCTOATEIbHOCTHU
W camoonpeneneHuto;

-0B/NaeHMe HaBblkamun y4ebHO-nccnen0BaTeNbCKOM,
NPOEKTHOM U CoLMa/IbHOM AeATENbHOCTH;
OBnageHue yHuBepcaibHbIMMU
KOMMYHUKATUBHbIMU AeUCTBUAMM:

6) coBMmecTHasa AeATe/IbHOCTb:

- MOHMMATb 1 UCNONb30BATb NPENMYLLECTBA
KOMaHAHOW N MHANBUAYaNbHOWN pPaboThbl;

- MPMHMMATb L,e/IM COBMECTHOM AeATENbHOCTH,
OpPraHn30BbIBaTb U KOOPANHMPOBATL AENCTBMA MO
ee JOCTUXEHUIO: COCTaBNATb NJIaH AeACTBUN,
pacnpeaensatb POan C yY4eTOM MHEHUI YY4aCTHUKOB
obcyxaaTb pe3y/ibTaTbl COBMECTHON PaboTbli;

- KOOPAMHUPOBATb U BbINOAHATL PAabOTY B yCNOBUAX
peanbHoro, BUPTya/sbHOIrO M KOMBUHUPOBAHHOIO
B3aMMOAEeNCTBUSA;

- OCYyLLEeCTBAATb NO3UTUBHOE CTpaTernyeckoe
nosefeHMe B Pa3INYHbIX CUTYaLMAX, MPOABAATb
TBOPYECTBO 1 BOOOparKeHMe, 6bITb MHULMATUBHBIM
OBnaaeHue yHUBEpCcaZibHbIMU pPerynaTMBHbIMU
pencTBnamum:

r) npuHATUe ceba u apyrux nopeii:

- MPUHUMATb MOTMBbI U aPIrYMEHTbI APYrux Noaemn
npw aHann3e pe3ynbTaToB AeATebHOCTY;

- NPW3HaBaTb CBOE NPaBO M NPaBO APYrux Atoaeln Ha
OLNBKY;

- pa3BMBaTb CNOCOHBHOCTb MOHMMATb MUP C
NoO3MLMM APYrOro YeoBeKa

B 061acTh 3cTeTMYECKOro BOCMUTAHMUA:
- 9CTETUYECKOE OTHOLWEHNE K MNPY, BK/1KOYaA
3CTETURY 6bITa, HAay4YHOro " TeXHNYeCKOro

- 0BNaAeTb yMeHuamMM paboTtaTthb B rpynne ¢
BbINO/IHEHMEM Pa3/IMYHbIX COLMANbHbIX PONEN,
NAaHMPOBaTb PaboTy rpynnbl, PaLuNOHaNbHO
pacnpeaensatb AeATe/IbHOCTb B HECTAHAAPTHbIX
CUTyauMsX, afleKBaTHO OLLEHMBATb BKA4, KaXKA0ro
N3 YY4aCTHMKOB rPynnbl B pelweHne
paccmaTpuBaemon npobsemsl

- cbopMmnpoBaTb YMEHMA pacno3HaBaTh
du3nyeckune aBneHnn (npouecchbl) U 06BACHATL UX
Ha OCHOBE M3Yy4YeHHbIX 3aKOHOB: PaBHOMEPHOE U
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depepaumm c yyueTtom ocobeHHoCTEN
COLMANbHOIO U KyNbTYPHOrO KOHTEKCTA

OK 07. ConenctBsoBaTb COXpPaHEHUIO
OKpyrKatoLwel cpeapl,
pecypcocbepekeHunto, NPUMEHATb
3HaHMA 06 UBMEHEHUM KINMaATA,
NPUHUMMbI GEpeXNnBOro

TBOPYECTBa, CNOPTA, TPyAa 1 06LecTBEeHHbIX
OTHOLLEHWUI;

- CNOCOBHOCTb BOCMPUHMMATbL Pa3inyHble BUAbI
WCKYCCTBA, TPAaAULMN 1 TBOPYECTBO CBOETO U APYruX
HapOA0B, OLLYyLLAaTb SMOLUMOHAbHOE BO34ENCTBNE
MCKYCCTBQ;

- yb6eXKaeHHOCTb B 3HAUMMOCTU ANA IMYHOCTU U
obuecTBa 0Te4eCTBEHHOrO U MMPOBOIO UCKYCCTBA,
3THUYECKMX KYNbTYPHbIX TPAAULMA N HAPOLHOTO
TBOPYECTBa;

- TOTOBHOCTb K CAMOBbIPaXEHUIO B Pa3HbIX BUAAX
WCKYCCTBA, CTPEM/IEHME NPOABAATL KaYecTBa
TBOPYECKOM JIMYHOCTHU;

OBnageHue yHuUBepcaibHbIMU
KOMMYHUKATUBHbIMU AEUCTBUAMM:

a) obweHume:

- OCYLLLECTBAATb KOMMYHUKALUKN BO BCex chepax
KU3HY;

- pacno3HaBaTb HeBepbanbHble CpeacTBa 0OLLEHUS,
NMOHMMATb 3HAYEHME COLMANbHbIX 3HAKOB,
pacno3HaBaTb NPEANOCLIIKM KOHPANKTHbIX
CUTYaUMN U CMATYATb KOHDIUKTbI;

- Pa3BEPHYTO N IOTMYHO U31aratb CBOKO TOYKY
3peHnA C UCNOoNb30BaHNEM A3bIKOBbLIX CPEACTB

B 061aCTM 3KONOrMYECcKoro BOCNUTaHUA:

- cGOPMUPOBAHHOCTb SKONIOTMYECKOMN KYNbTYpbI,
NOHWUMaHWE BANAHUA COLMANIbHO-IKOHOMUYECKMX
NPOLLECCOB Ha COCTOSIHME NPUPOAHON U COLMANbHOM
cpeabl, 0co3HaHMe rnobanbHOro xapakrepa

pPaBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKEHWE,
cBoboZHOE NajeHue Ten, ABuKeHue no
OKPYKHOCTU, UHEPLUSA, B3BAUMOLENCTBUE TEN,
KonebatenbHoe ABUMMKEHWNE, PE30HAHC, BOJTHOBOE
asukeHne; andodysma, 6poyHOBCKOE ABUKEHME,
CTPOEHME KMUAKOCTEN U TBEPAbIX TEN, USMEHEHUNE
obbema Ten Npu HarpeBaHUM (OXNaxKaeHuu),
TEeNN0BOE paBHOBECKE, UCMAPEHME,
KOHAEHCaUMA, NNaBNeHMe, KPUCTaNAM3aumA,
KMNeHue, BNAXKHOCTb BO34yXa, CBA3b CpeaHel
KMHETUYECKOM 3HEePTrMM TEMNIOBOTO ABUKEHUSA
MOJIEKYN C abCONOTHOM TemnepaTypo,
NoBbILLIEHME AaB/IEHMA ra3a NPU ero HarpesaHum
B 3aKPbITOM COCyAe, CBA3b MEXKAY NapameTpamu
COCTOAHMA ra3a B M30MPOLLECCaX; 3/1eKTPM3aumna
Ten, B3aMMoZencTBMe 3apaaoB, HarpesaHme
NPOBOAHMKA C TOKOM, B3aumoaencraune
MarHuTOB, 3/IEKTPOMArHUTHas MHAYKLMUS,
AEeNCTBME MAarHUTHOTO MOJIA Ha NPOBOAHUK C
TOKOM W ABWUNKYLLMICA 3apAs, SNEKTPOMarHUTHble
KonebaHMa 1 BO/HbI, NPAMOJINHENHOE
pacnpocTpaHeHMEe CBETa, OTPAXKEHME,
npenomneHue, nHTepdepeHuma, andbparkuma n
nonspusauma ceeTa, AUCNepcUn CBeTa;
doToanekTpuyeckuii apdekT, ceeToBoe
AaB/eHNe, BOSHUKHOBEHMWE IMHENYATOro CNeKkTpa
aToMa Bo40pOo/Aa, eCTeCTBEHHAA M UCKYCCTBEHHAsA
PaAN0aKTUBHOCTb

- cbopMMpPOBaATb YMEHMUA NPUMEHATb
Nosly4YeHHble 3HaHMA AN 0OBACHEHWNS YCN0BUIN
npoTeKaHMA GU3NYECKMX ABNEHWUI B NpMpoae U
ANA NPUHATMA NPAKTUYECKUX PELLEHNN B
noBCceAHEBHOM XU3HM Ana obecneyeHumn
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npou3BoACTBa, 3PDEKTUBHO
0encTBOBaTh B Ype3BblvalHbIX
cUTyaumsx

MKs...

3KOoI0rMYecknx npobnem;

- NNaHNPOBAHME U OCYLLECTBNEHNE AEeNCTBUN B
OKpy»Katowei cpege Ha OCHOBE 3HaHMA uenen
YCTOMYMBOrO Pa3BUTUA YEIOBEYECTBA;

aKTUBHOE HenpuaTue AeNCTBUMN, NPUHOCALLMX Bpes
OKpyxKatolel cpeae;

- YMEHMe NpPOorHo3MpoBaTb HEBAAronpuUsaTHbIE
3KOo/I0rMYecKme nocaeacTama npeanpuHMmMaemblx
AencTBui, NnpeaoTBpaLLaTh UX;

- pacwMpeHune onbiTa AeATEIbHOCTU 3KO/TOTMYECKOM
HanpaB/IEHHOCTY;

- OBNageHne HaBblkamm y4ebHo-
nccneaoBaTesIbCKOM, MPOEKTHOM U CoLManbHOM
OeaTeNbHOCTH

3 K yKasbiBatotca B cootBetctBum ¢ GroC CMO peanmsyemoit npodeccun / cneymanbHoOCTH

6e3onacHocTK Npu obpalleHnm ¢ 6bITOBbIMU
npUbopaMmn N TEXHNYECKUMMU YCTPOMCTBAMM,
COXPaHEeHMsA 340Pp0BbA N COBNOAEHNA HOPM
3KOJIOTMYECKOro NoBeAEeHUA B OKpyKatoLLen
cpeae; NOHMMaHWe HeobxoAMMOCTM NPUMEHEHMA
AOCTUKEHNN PUINKM U TEXHONIOTUIN JNA
PaLMOHANIbHOrO NPUPOAOMNO0/b30BaAHMA
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2. CTpyKTypa U coaepkaHue obuweobpasoBaTteNbHON AUCLUN/IUHDI

2.1 06vem gucumnavHbl M BUAbI yuebHoM paboTbl

Bua yuyebHoii O6bem B
paboTbl yacax
O6bem ob6pa3oBaTeNbHOM NPOrpaMmmbl 180
ANCUMNIUHDI

1. OcHOBHOE copgep:KaHune 92
BT. 4.
TeopeTuyeckoe obyyeHue 70
nabopaTopHble 3aHATUA 10
KOHTPO/IbHbIE PaboTbl 12
2. MpodeccuoHanbHO-OPUEHTUPOBAHHOE 88
copepKaHue
BT. Y.
TeopeTuyeckoe obyyeHune 64
NnabopaTopHble 3aHATUA 24

MpomerKyTouHan atrectauua (3K3ameH)
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2.2. TemaTUyecKkuii NnaH n cogep)aHue gucUUNInHbl « Pusmka»

OcHOBbI AUHAMUKU

OcHoBHasa 3agayva AuHamukn. Cuna. Macca. 3akoHbl MexaHWKuM HbtoToHa. Cunbl B
npupoae. Cuna Taxectn n cmna BCEMUPHOIO TATOTEHUA. 3aKoH BCEMUPHOTO TATOTEHUA.
NepBasa KOCMMYECKaAa CKOPOCTb. [BMMKeHUe naaHeT M mMmanbix Ten ConHeYHOM cUCTEMDI.

Bec.

HanmeHoBaHue CopeprkaHue yuebHOro marepumana, naboparopHblie u npakTMyeckme 06 dopmupyemble
pasaenos u tem paboTbl, MHAUBUAYANbHDbIA NPOEKT (ecau npedycmompeHsbi) qa:::::‘ obwue n
npodeccuoHanbHble
KomneTeHuuun
1 2 3 4
BeeaeHue. CopeprKaHue yue6HOro matepuana: 2 OK 03
®usnka u metoabl | dusnka — PpyHAaMeHTaNbHAA HAayKa O NpMpoae. ECTecTBEHHO-Hay4YHbIM MeToA NOo3HaHWA, OK 05
Hay4yHOro no3sHaHUA | ero BO3SMOXHOCTU U [PaHULbl NPUMEHUMMOCTU. DKCNEepMMeHT W Teopwua B npouecce
no3HaHMA npupogbl. MogennpoBaHne ¢GU3MYECKUX ABNEHUMA M npoueccoB. Ponp
SKCMEePUMEHTA N TEOpUM B Mpouecce Mno3HaHMA npupogbl. Pusuyeckaa BeUYUHA.
®ur3myeckne 3aKoHbl. paHMUbI NPUMEHUMOCTU GU3UYECKMX 3aKOHOB M TeopUiA. MpuHLMN
cooTBetcTBMA. [loHATME O PU3MYECKOW KapTUHe mupa. [lorpewHocTn wusmepeHuin
du3MYEeCKMX  BeNWYMH. 3HaveHue dpu3uku npu oceoeHuu npogpecculi CMO u
cneyuanbHocmeii CMO*
Pasaen 1. MexaHuKa 12(4/-)° OK 01
Tema 1.1 Copep)KaHue yyebHoro marepmana: 2 OK 02
OCHOBbI KUHEMATUKMU | MexaHWYeckoe [BWMXKEHWe W ero BuAbl. MaTepuanbHas Touka. CKansApHele U OK 04
8eKmopHole ¢pusuvecKue eenuvuHol. OTHOCUTENbHOCTb MEXAaHMUYECKOro [ABUMKEHMUA. OK 05
Cuctema oTtcyeta. MpuHUMN oTHOCUTENbHOCTU Tanmnea. Cnocobbl ONMCAHUA OBUMKEHMA. OK 07
Tpaektopusa. MNytb. MNepemelweHne. PaBHOMepHOE NPAMOAMHENHOE ABUKeHNE. CKOPOCTb. nK..°
YpaBHeHWe aBuKeHnA. MTHOBEHHaA W cpefHAs CKOpoCTU. YckopeHue. NpamonnHenHoe
OBUXEHME C MOCTOAHHbIM YCKOpeHuem. [IBUMKEeHMEe C MNOCTOAHHbIM YCKOPEeHUeM
cBobogHoOro nageHus. PaBHoMepHOe ABUMKEHME TOYKM MO OKPYKHOCTH, yrN0BasA CKOPOCTb.
LleHTpocTpemuntensHoe yckopeHme. KuHematmka abcontoTHO TBEpAOro Tena
Tema 1.2 CopeprKaHue yue6HOro matepuana: 4

4 MpocheccuoHanbHO OpUEHMUPOBAHHbBIE 31eMeHMbI COOEPHCaHUS 8bl0eNeHbl Kypcusom
5 B ckoBKaX yKA3aHO KOAUYECMEBO YaC08, 8bI0EEHHbIX HO Peanu3ayuto npopeccuoHanbHO OPUEHMUPOBAHHO20 COOePHaHUSA (meopemudeckue 3aHAM us/nabopamopHsie pabomei)
6 Otpaxaetca MK, anemeHT KoTopoit GopmMupyeTca NPUKAAAHBIM Moaynem (NpodeccuoHanbHO-0PUEHTUPOBAHHBIM coepKaHnem) B cooTeeTcTammn ¢ GroC peanmsyemoii

npodeccun/cneumansHoctm CrNO
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HesecomocTb. Cunbl ynpyroctu. Cusasl mpeHus

Tema 1.3
3aKOHbI COXpaHeHun B
mMmexaHukKe

CopeprkaHue yueb6HOro matepuana:

Mmnynbc Tena. MMnynbC cunbl. 3aKOH COXPaHEHUA MMMNyAbca. PeakTMBHOE ABUMKEHME.
MexaHuveckaa paboma u mowjHocms. KuHemuuyeckas 3sHepaus. [MomeHyuanbHas
3Hepaus. 30KOH COXpaHeHUs MexaHu4yeckoli 3Hepauu. PaboTa CUNbl TAXKECTU U CUAbI
ynpyroctu. KoHcepBaTusHble cubl. [IpumeHeHuUe 3a0KOHO8 CoXpaHeHusA. \cnonb3oBaHue
3aKOHOB MEXaHMKU AN O0ObACHEHMA [ABUMMKEHMA HebecHbIX Ten W ANna pasBuTUA
KOCMUYECKUX WUCCNeAO0BaHWM, TrpaHWUbl MNPUMEHUMOCTU KNACCMYECKON MEXaHUKM.
lMpakmuyeckoe npumeHeHue ¢u3suyecKux 3HaHuUli 8 noecedHesHOU M U3HU 0nA
Ucnosb308aHUA NPOCMbIX MEXAHU3MO8, UHCMPYMeHMo8, MPaHCNopmHbIx cpedcme

PeweHue 3ada4 ¢ npogeccuoHanbHoli HanpasaeHHOCMoto no pasdeny «MexaHUKa»

Paspen 2. MonekynspHasa ¢uM3MKa 1 TepMOogUHAMMKA

34
(12/4)

Tema 2.1
OCHOBbI MOJIEKYIAPHO
- KUHETUYEeCKoOUTeopUm

CopepKaHue yue6HOro matepuana:

OCHOBHbIE MONIOXKEHNA MONEKYNAPHO-KUHETUYECKON Teopmn. Pasmepbl U Macca MONEKYN
M aTtomoB. bpoyHoBcKoe aBumKeHume. Cuabl M SHEPrMa  MeXMONEKYNAPHOro
B3ammogelicteua. CTpoeHMe razoobpasHbIX, KUAKUX U TBEpAbIX Ten. MaeanbHbli ras.
JdasneHne rasa. OCHOBHOe ypaBHEHWE MONEKYAAPHO-KMHETUYECKON TeopuM ra3os.
TemnepaTtypa n ee nsmepeHune. A6CONIOTHbIN HyAb TemnepaTypbl. TepMmogmMHamnyeckasn
WKana Temnepatypbl. TemnepaTtypa 3Be34. CKOPOCTM ABMMXKEHUA MONEKYA U UX
n3MepeHne. YpaeHeHue cocmosiHUA udeasibHoz20 2a3d. N3onpoueccbl U UX rpaduKu.
Fazoebie 3akoHbl. MonapHaAA 2030804 NOCMOAHHAA

PeweHue 3a0a4 c npogheccuoHanbHol HanpPaeneHHoCmoio

NabopaTopHble 3aHATUA:
JlabopamopHaa paboma Nel. N3yyeHMe OAHOrO M3 M30MPOLLECCOB

Tema 2.2
OcHoBbI
TepMOgUHAMUKUN

CopepkaHue yue6HOro matepuana:

BHYTpeHHsA 3Heprva cucTembl. BHyTpeHHss 3HeprMa ugeanbHoro rasa. Paboma u
menaoma Kak ¢popmol nepedavu sHepauu. Tensnoemkocmeo. Y0enobHasa mensaoemMmKocme.
Konnyecteo  Tennotbl. YpaeHeHue menaoeo2o banaHca. [lepBoe Hayano
TepMmoaMHaMMKK. AamnabaTHbi npouecc. Btopoe Hayano TepmoguHamuku. lMpuHyun
delicmeusa mennosoli mawuHol. Tensnosvie dsuzamenu. KN4 mennogoz2o dsuzamens.
XonodunvHblie mawuHbl. OXpaHa Npupoabl

OK 01
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OK 05
OK 07
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PeweHue 3a0a4 ¢ npogheccuoHanbHOl HANPaeneHHOCMoio

Tema 2.3
ArperaTHble COCTOAHMUA
BelyecTsa U ¢pasoBble
nepexoabl

CoaeprkaHue yuebHOro marepuana:

NcnapeHne u KoHgeHcauuA. HacbiweHHbI nap wu ero csBokcTBa. AbcoaomHasa U
OmHoOcUMenbHasA 8/1aHHOCMb 8030yxa. pnbopbl ANA onpefeneHna BNaXKHOCTM BO34yXaA.
Touka pocbl. KuneHue. 3aBMcMMOCTb TemnepaTypbl KUNEHUA OT AasneHuda. Kputnyeckoe
coctoAHMe BewecTBa. [llepezpemeoili nap u e20 UCNOAb308AHUE 8 MEXHUKe.
XapaKTepunCcTMKa }KUAKOro COCTOAHUS BellecTBa. [10BEpPXHOCTHbIN CNAOM }UAKOCTU. DHeprus
NOBEPXHOCTHOro cnosa. banxkHui nopagok. lMosepxHocmHoe HamsaxeHue. CmayueaHue.
AeneHua Ha epaHuye MHuOKocMu € meepObiMm mesnomM. KanunnsapHble ABAEHUSA.
XapaKTepuCTMKa TBEpAOro COCToAHMA BewecTBa. Kpuctannmyeckme n amopoHble Tena.
Ynpyrue csoictBa TBepabix Ten. 3akoH lyka. MexaHu4ecKue CBOMCTBA TBepAbIX Tes.
Mnactuyeckana (octatoyHan) aedopmauma. Tenaoeoe pacwupeHue meepdbix men U
Huodkocmeli. KoagppuyueHm nuHeiiHo2o0 pacwupeHus. KoagpgpuyueHm 06bEMHO20
pacwupeHusn. Yyem pacwupeHus 8 mexHuKe. [lnaeneHue. YoOenbHasa menaoma
nnaeneHun. Kpuctannusauma. lpakmuyeckoe npumeHeHue 8 M0BCeOHEBHOU MH(U3HU
gusuyecKkux 3HaHuli o ceolicmeax 2a3oe, »uoxkocmeii u meepodbix men

PeweHue 3a0a4 ¢ npogeccuoHanbHoli HanpassaeHHoOCMobio

/labopaTopHble 3aHATUA:

VlabopamopHaa paboma No2 OnpedeneHue enaxcHocmu eo3oyxa.
VlabopamopHaa paboma Ne3 OnpedeneHue KoaghghuyueHma noeepxXHoCmMHo20
Hamsax}ceHua ¥uokocmu

KoHTponbHaa pabota Nel «MonekynsapHas Gu3nKa 1 TepMOAMHAMMKA»

Paspen 3. dneKTpoguHamuKa

74 (34/18)

Tema 3.1
dneKTpuUyecKoe none

CopeprkaHue yuebHoro marepuana:

3nekmpuyeckue 3apAO0bl. dNEeMEHTapHbIN 3NEKTPUYECKUW 3apAs. 3aKOH COXpPaHeHUs
3apada. 3akoH KynoHa. JnekTpuyeckaa MNOCTOAHHAA.  JNeKTpuMyeckoe  nosne.
HanpseHHOCTb anekTpuyeckoro nona. MpuHumn cynepnosvunun nonen. lpoeodHUKuU 8
aneKmpuyeckom nosne. JuanekmpukKu 6 3neKmpuyeckom nose. [loaapusayusn
ouanekmpukos. PaboTa cun aneKkTpocTtatnyeckoro nons. [oteHuman. PazHocme

nomeHyuanos. CeA3b Memdy HAanpAxX<eHHoCcmbro U pasHoCmMobro rfnomeHyuas1oe
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aneKmpu4yecKo20 nons. 3nekmpoemKocme. EQuHuybl  3anekmpoemKocmu.
KoHdeHcamopsl. CoeduHeHue KoHOeHcamopoe e bamapero. IHepausa 3aAPAHCEHHO20
KOHAeHcamopa. JHeprus aneKkTpuyeckoro nons. lMpumeHeHue KOHOeHcCamopoe

PeweHue 3ada4 ¢ npogheccuoHanbHoli HaNPaeaeHHOCMbIo

NabopaTtopHbie 3aHATUA:
JlabopamopHaa paboma Ne4. OnpedeneHue 3neKmpuyecKoli eMKocmu
KOHOeHcamopose

Tema 3.2
3aKOHbl NOCTOAHHOrO
TOKa

CoaeprkaHue yuebHOro matepuana:

Ycnosua, Heobxoammble A7 BOSHUKHOBEHMA U NOAAEPKAHMA SNEKTPUYECKOro TOKa. Cnna
TOKA M NJIOTHOCTb TOKA. 3aKOH OMa 044 y4acmka yenu. 3a8Ucumocme 31eKmpu4ecKo20
conpomuesneHus om mamepuanaa, O7AUHbI U NAOWAOU nonepe4yHoz20 cevyeHus
npoeoOHUKA. 3a8UCUMOCMb 3/€eKMPUYEeCcKo20 COonpomuesieHuUss npoeoOHUKO8 om
memnepamypel. TemnepamypHolii KoaghgpuyueHm conpomueseHus.
Ceepxnposodumocms.Paboma u MouwyHOCMb NOCMOAHHO20 MoKa. Tennosoe delicmaue
mokKa. 3akoH [xcoyna—J/leHya. 3nekmpoosuxcyu,as cuaa UCMoYHUKA mokd. 3akoH Oma
0na nonHoli yenu. 3neKmpuyeckue yenu. [lapannenvHoe u nocnedosamesnibHoe
coeduHeHue npPoeoOHUKOB. 3aKoHbl Kupxzodga 0na y3na. CoeduHeHue UCMOYHUKOB
aneKkmpuyecKoli s3Hepauu 8 bamapero

10

PeweHue 3ada4 c npogheccuoHanbHol HanpPaeneHHoCMbio

NabopaTopHbie 3aHATUA:

JlabopamopHaa paboma Ne5 OnpedeneHue ydesnbHO20 cOnpomusseHus npoeodHUKA.
JlabopamopHas paboma Ne6 OnpedeneHue mepmuyecKko20 Ko3gguyueHma
conpomueneHus meou.

JlabopamopHasa paboma Ne7 UsmepeHue 3/[JC u BHympeHHe20 conpomueneHus
UCMOYHUKA MOKa.

JlabopamopHasa paboma N8 UzyueHue 3aKOHO8 Nocnedos8amesnbHo20 U
napannenbHo20 coeduHeHuli MPoeodHUKOS.

JlabopamopHaa paboma Ne9 UccnedosaHue 3a8UcUMOCmMU MOWHOCMU /1GMITb]
HAKANUBAHUA OM HAMPAMX(EHUS Ha e€3axumax.

JlabopamopHas paboma Ne10 OnpedeneHue KIN/J sanekmponaumku

N N NDNDNNNDN
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KoHTpoabHaa pabota N22 «3neKkTpuyeckoe noJsie. 3aKOHbl MOCTOAHHOIO TOKa» 2
Tema 3.3 CopeprKaHue yue6bHOro matepuana: 8
DNEKTPUUYECKUI TOK | DNEKTPUYECKUI TOK B MeTannax, B 3NeKTPOANTaX, ra3ax, B Bakyyme. 31eKkmponus. 3aKoH
BPa3/INYHbIX anekmponusa ®apadesn. IneKmpoxumuyecKuii sKeusaneHm. Buobl 2a308bix pa3psadoe.
cpepax TepMoaneKkTpoHHaa 3amuccma. Mnasma. nekmpuyecKuli MoK 6 mnosnynpoeooOHUKaX.
CobcTBeHHas WM nNpuMMecHasa  MPOBOAUMOCTW. P-n  nepexoa. [lpumeHeHue
noaynpoeodHukoas. MonynpoeodHuUKosble npubopsl
PeweHue 3a0ay c npogheccuoHanbHoli HaNPaeneHHOCMbio 2
NabopaTopHbie 3aHATUA:
JlabopamopHasa paboma Nell OnpedeneHue 31eKMpPOXUMUYECKO20 3K8U8aAAeHmMa 2
meou
Tema 3.4 CopepKaHue yyebHoro marepmana:
MarHuTHoe none BeKkTOop WMHAYKUMM MarHUTHoro nonsa. Hanpa)eHHOCTb MarHUMTHOro nondA. Lelicteue 6
MarHMTHOrO NOANA Ha NPAMOJ/IMHENHbBIN NPOBOAHUK C TOKOM. B3aumopaeicteme Tokos. Cuna
Amnepa. lpumeHeHue cunbl Amnepa. MarHuTHbIiM NOTOK. PaboTa No nepemelLeHuo
NPOBOAHMKA C TOKOM B MarHMTHOM nose. [lencTBue MarHUTHOro NOAA Ha ABUXKYLIMIACA
3apag. Cuna JlopeHya. lpumeHeHue cunel JlopeHya. OnpepeneHve yoenbHoro 3apaga.
MazHumHele ceolicmea eewjecmea. MazHumHasa npoHuyaemocmo. ConHeyHas
aKTUBHOCTb U €€ BAMAHUE Ha 3emto. MarHUTHble bypu
PeweHue 3a0a4 ¢ npogheccuoHanbHOl HaNpPaesneHHoCMoio 2
Tema 3.5 CopeprKaHue yue6HOro matepuana: 6
ONEeKTPOMArHuTH AeneHue anekmpomazHumHoli uHAyKyuu. MNpasnno JleHua. 3aKOH 3/1eKTPOMArHUTHOM
AAUHAYKUUA MHAYKUMK. Buxpesoe 3neKkmpuyeckoe nose. 3S0C WHOYKUMM B  OBUKYLLMXCA
npoBoAHUKax. AeneHue camouHOyKyuu. UHOyKmMmueHoCcmo. 3SHepausa MA2HUMHO20
nonsa Moka.
B3anMoCBs3b 3/IEKTPUYECKUX U MArHUTHbIX NOAEN. DNEKTPOMArHUTHOE none
PeweHue 3a0a4 ¢ npogheccuoHanbHOl HaNpPasneHHoCMoo 2
NaboparopHble 3aHATUA:
JlabopamopHas paboma Ne12 U3yyeHue sa8aeHUA 31eKMPOMA2HUMHOU UHOYKYyuU 2
KoHTponbHas pabota Ne3 «MarHutHoe nosie. DN1eKTpOMarHMTHaaA MHAYKUMA» 2
Paspgen 4. KonebaHusa u BoAHbI 20 (8/2)
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Tema 4.1
MexaHu4yeckue
KonebaHuA n
BOJIHbI

CopeprkaHue yuebHOro matepmana:

KonebatenbHoe pgukeHue. FapmoHuyeckme KonebaHua. CBoboaHble MexaHU4YecKkue
KonebaHus. [peBpalieHMe 3Heprum npu KonebatenbHom AsuKeHuMU. CBoboAHble
3aTyxalowme MmexaHuYeckne KonebaHusa. MaTemMaTUyeckKMin MasTHUK. [pYKUHHbIN
MasATHUK. BbIHYXAEHHble MexaHUYecKkne KonebaHus. PesoHaHc.

I'Ionepequle M npoaosibHble BOJIHbI. XapaKTepMCTMKM BOJIHbI. 3ByKOBbIe BOJIHbI.

YNbTPa3BYK M ero npuMeHeHune

Tema 4.2
9NeKTPOMarHUTHbI
ekonebaHua n
BOJIHbI

CoaeprkaHue yuebHOro matepuana:

CBobogHble 3/1EKTPOMArHUTHble KonebaHua. MpeBpalieHMe sHeprum B KonebatesibHOM
KOoHType. ®opmyna TomcoHa. 3aTyxatowme 3/1eKTPOMaArHUTHble KonebaHua. MeHepaTtop
He3aTyxaloWmx 3NEKTPOMArHUTHbIX  KonebaHui.  BbIHYXAEHHble  3N1eKTPUYEcKue
KonebaHus. lMepemeHHbIli mokK. leHepamop nepemeHHO20 MOKd. EmMKocmHoe u
UHOYKMUBHOE cornpomueneHuss nepemMeHHO20 MOKAd. AKMuBHoe cornpomuesneHue.
3akoH Oma 0na aneKmpuyecKoli yenu nepemeHHo20 moKa. Paboma u mouyHocmeo
nepemeHHO20 MOKd. Pe3oHaHC 8 3neKmpu4eckoli yenu. TpaHcgpopmamopewl. ToKu
ebicokoili yacmomel. [lonyvyeHue, nepedavya u pacnpedesneHue 371eKMpos3Hepauu.
DNIEKTPOMArHMTHOE Mnose Kak ocobbln  BUA MaTeEPUU. DNEKTPOMArHUTHbIE BOJIHbI.
CBolicTBa 3/1EKTPOMArHUTHbIX BONH. Bubpatop Tlepua. OTKpbITbIA KoJsiebaTebHbIN
KOHTyp. MW306peteHne pagno A.C.[Monosbim. MNoHATME O pagmocBasun. lMpuHUMN
pagmocsasun. NpuMeHeHMe 3NEKTPOMArHUTHbIX BOJIH

10
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PeweHue 3a0a4 ¢ npogheccuoHanbHOli HaNpPasneHHoCMoo

Na6opaTopHble 3aHATUA:
JlabopamopHaa paboma Nel3 UsyueHue pabomsl mpaHcghopmamopa

KoHTponbHas pabota N2 4 «KonebaHua n BONHbI»

Paspen 5. Ontuka

Tema 5.1
Mpupopa ceeta

CopepkaHue yue6HoOro matepuana:

ToyeuHbIn UcTOYHMK cBeTa. CKOPOCTb pacnpoCTpaHeHMA CBeTa. 3aKOHbl OTPAXKEeHWUA U
npenomneHma cseta. ConHeYHble U NyHHble 3aTMeHuAa. MpuHumn TonreHca. MonHoe
oTpakeHue. JInH3bl. MNMocTtpoeHne msobparkeHna B AMH3ax. Popmyna TOHKOM NNH3bI.
YBenuyeHve nnH3bl. [Na3 Kak onTuyeckasa cuctema. Ontuueckue npubopsl. Teneckonol.
Cuna ceema. Oceew€HHOCMb. 3aKOHbI 0cBeweHHOCMu

PeweHue 3aday c npod)eccu0Haanoﬁ HanpaeseHHoCMmoro

OKO01
OK 02
OK 04
OK 05
MnK...
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NabopaTopHbie 3aHATUA:
JlabopamopHasa paboma Nel4 OnpepneneHne nokasaTena NpesoMaeHunn cTekna
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Tema 5.2
BonaHoBble cBOCTBa
cBeTa

CopeprkaHue yuebHOro matepmana:

NHTepdepeHuma cseTa. KorepeHTHOCTb cBeTOBbIX syder. UHTepdepeHUMa B TOHKMX
nneHkax. Konbua HbloTOHa. Mcnonb3oBaHWe WHTepdepeHUMM B Hayke W TEXHUKE.
Ondpakuma ceeta. Andpakuma Ha WenAnm B nNapanfenbHbiX ayyax. OudpakumoHHan
pelweTKa. NoHaTne o ronorpaduu. NMonapusaumnsa nonepeyHbix BosH. Monapusauma ceeTa.
[BoiiHoe nydenpenomneHune. MNonaponabl. Aucnepcma ceeta. Buapl nsnyyeHmin. Bugbl
cnektpoB. CnekTpbl McnyckaHuA. CnekTpbl nornoweHusa. CnekTpanbHbIM  aHanum3.
CneKkTpanbHble Knaccbl 3Be3d. YnbTpaduonetoBoe wu3snyyeHue. WHopaKpacHoe
nsnyyeHue. PeHTreHoBCKME nyyun. Ux npupoga v ceokctBa. LLIKana saneKTpomarHmUTHbIX
U3NYyYEeHUN

NabopaTtopHbie 3aHATUA:

JlabopamopHasa paboma Ne15 OnpegeneHune A4NNHbI CBETOBOW BOJIHbI C MOMOLLbHO
OVNOPAKLMOHHOM peLLeTKu.

JlabopamopHasa paboma Ne16 HabniogeHne CNAOWHOIO U IMHEAYATOrO CNEKTPOB

KoHTponbHasa pabota N2 5 «OnTuka»

Tema 5.3
CneuunanbHas Teopus
OTHOCUTENIbHOCTHU

[BnxeHune co CKOPOCTbIO CBETAa. |-|OCTyJ'IaTbI TEOPUUN OTHOCUTENBHOCTUN N CneacTeBnAa U3
HMX.MHBapMaHTHOCTb MoAyNA CKOPOCTU CBETA B BAKYYME. 3Heprvm nokos. CBA3b macchbl n
HEpPrnmn CBO60,CI,HO[;1 4YacTULbl. DNeMeHTbI peJ'IHTMBMCTCKOVI ANHAMUKHN

Paspen 6. KsaHTOBas pusmnka

12 (2/-)

Tema 6.1
KBaHTOBaA onTuKa

CopeprkaHue yuebHOro matepmana:

KBaHTOBas runotesa MnaHka. Tennosoe nsnyyeHme. KopnyckynapHo-BoJIHOBOM Ayannsm.
®oToHbl. nnotesa pe bpoina o BOMHOBbIX CBOMCTBAax 4actuu. COOTHOLWeEHUe
HeonpegeneHHoctel leiseHbepra. [asneHuve cBeTa. XMMWUYECKOe [eWCTBME CBeTa.
Onbitbl M.H. Nlebepesa n H.U. BaBunosa. ®omoagppekm. YpaeHeHue iiHumeliHa Ona
¢omospcpekma.  BHewHuli  pomosnekmpuyeckuili  agpcpekm. BHympeHHuli
gomosagpgpekm. Tunvi pomosnemeHmos. lpumeHeHue hpomosgpghekma

Tema 6.2
dusmka atoma n
aTOMHOro aapa

CopeprkaHue yuebHOro matepmana:

PassuTue B3rnAfoB Ha CcTpoeHWe BewectBa. Mogenn CcTpoeHua aTOMHOro Aapa.
3aKOHOMEPHOCTM B aTOMHbIX CreKTpax Bogopoda. AgepHaa mogenb atoma. OnbiTbl
3. Pesepdopaa. Mogenb atoma Bogopoaa no H. bopy. KBaHToBbie nocTtynatbl bopa.
Jlazepol. PaanoaKTUBHOCTD. 3aKOH pagMoaKTUMBHOrO pacnaga. PagmMoaKkTusHble
npespaweHns. Cnocobbl HabaAeHUA U perucTpaumm 3apsarKeHHbIX 4vacTuu. dddekT

OK 01
OK 02

OK 04
OK 05
OK 07
MK...
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BaBunoBa — YepeHkoBa.CTpoeHne aTtomHoro agapa. [edeKT maccbl, 3Heprua cBasu wu
YCTOMYMBOCTb  aTOMHbIX  Agep. fAaepHble  peakuun. fAdepHasa  3Hep2emMuKa.
JHepreTUYEeCKNn BbIXOA, AAEPHbIX peakuuit.IckyccTBeHHaa paAnoaKTUBHOCTL. [leneHue
TAXKenbIXx Agep. LenHaa agepHaa peakuua.YnpaBasemas UenHaa peakuma. AnepHbli
peakTop. TepmosaaepHbIii CMHTE3. DHeprua 3Be3a. [onyyeHne pagmMoaKTUBHbIX M30TOMOB
M nx npumeHeHuwe. buonornyeckoe OencTBME  PALMOAKTUBHBIX  U3YYEHWUA.
dnemMeHTapHble YacTumubl

KoHTponbHaa pabota N2 6 «KBaHTOBasA pusmka» 2
Paspen 7. CtpoeHue BceneHHoit 6
Tema 7.1 Copep)KaHue yyebHOro matepuana: 2 OK 01
CrpoeHune ConHeyHor | ConHeYHan cMcTema: NaaHeTbl U Manble Tena, cuctema 3emnsa—JlyHa OK 02
cUcTemMbl OK 03
Tema 7.2 CopeprkaHue yuebHoOro matepuana: 2 OK 04
3sontouma BceneHHon |CtpoeHune u ssontoums ConHua v 38€3a. Knaccuoumkauma 3s€3a. 3BE€34bl U UCTOYHUKMU UX OK 05
SHEeprun. OK 07
lanakTuka. CoBpemeHHbIe NpeAcTaB/ieEHNA O CTPOEHUN 1 3BOIIOLMK BceneHHomM
NabopaTopHble 3aHATUA:
JlabopamopHaa paboma Nel7. U3yyeHune KapTbl 3B€34HOM0 Heba 2
MpomeXKyTouHanA aTTecTauma: sK3amMeH
Bcero: 180

Mo kaxcdoli meme onucbieaemcs cooepyaHue y4ebHo20 mamepuana (8 OuUOAKMUYECKUX eOUHUUAX), HaUMeHOB8AHUA Heobxo0umbix a1a60pamMopHbIX,

MPAaKmMuUYecKux u UHblx 3aHAmMul. O6bem yacos onpedensemcs no Kaucooli nosuyuu cmonabuya 3.

*pogheccuoHaNbHO-0PUEHMUPOBAHHOE COOepXcaHue Moxem bbimb pacrpedeseHo Mo pasdesnam (memam) uau CKoOHUeHmMpuposaHo 8 paszodese MpuxknadHol modyb
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3. YcnoBua peannsauum nporpammbl 06ueobpasoBaTenbHOM AUCUUNIUHDI

3.1. TpeboBaHUA K MMHMMANIbHOMY MaTepPUaZIbHO-TEXHUYECKOMY
obecneueHutoPeannsaumua nporpammbl AUCLUUNAUHBI TpebyeT HaAKMUUA yyebHoro
KabuHeTta pU3UKHK.

Ob6opyaoBaHue yyebHoro kabuHerta:

Undposana nabopatopusa no pusmke ans yuntens;

Undpoas nabopatopumsa no pusnke anAa y4eHMUKa,

Becbl TexHM4YecKuMe ¢ pasHoBecamu;

Komnnekt ans nabopaTopHOro NpakTUKyma no ONTUKE;
KomnnekT ans nabopaTopHOro npakTMKyma No MexaHUKe;
KomnnekT ans nabopaTopHOro nNpakTUKyma Mo MOJEKYNAPHOM
(I)M3l/1|-(e N TEPMOANHAMMUKMU;

7.  KomnnekT ans nabopaTtopHOro NpakTMKyma Mo 3/1eKTpMYecTBy (C
reHepaTopom);

8. KomnnekT ana nsyyeHuna B0306HOBAAEMbIX UCTOYHUKOB SHEPTUM
(conHeuyHoOl, BeTPOBOM  3HEpPrnMn, 6OUO-, MEexaHUYEeCKOn MU
TEPMO3EKTPUYECKONIHEPTETUKM);

9. AmnepmeTp nabopaTopHbI;

10. BonbTmeTp nabopaTtopHbIN;

11. Konopumetp c HABOPOM KaNopUMETPUYECKUX TenN;

12. TepmomeTp nabopaTopHbIN;

13. KomnnekT AnAa MU3y4eHUA OCHOB MEXaHWKKU, MHEBMATUKU W
BO30OHOBNAEMbIX UICTOYHUKOB 3HEPTUU;

14. bapomeTp-aHepoua;

15. BnoK nuTaHuA peryanpyembli;

16. Beb-kamepa Ha NOABUKHOM LUTAaTUBE;

17. BupeoKamepa 4na paboTbl C oNnTUYECKMMM Npnbopamu;

18. TleHepaToOp 3BYKOBOM;

19. TurpomeTp (ncuxpomeTp);

20. Tlpy3 HabOpPHbINK;

21. [OnHamoMeTp AEMOHCTPALMOHHDIN;

22. KomnnekT nocyabl AEMOHCTPALMOHHOM C MPUHAANENKHOCTAMM;
23. MaHOMETP KMAKOCTHOM AEMOHCTPALMOHHDbIN;

24. MeTp AEMOHCTPALMOHHDIN;

25. MwuKpocKkon AeMOHCTPALMNOHHbIN;

26. Hacoc BakyymHbInn KOmoBCKoOro;
27. CTONWK NOABEMHDbIN;

28. LUTaTKB AEMOHCTPALUNOHHbBIN PUINYECKUI;
29. DNeKTPOoNnAnUTKa;

I
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30. Habop AeMOHCTPALMOHHbBIN N0 MEXaHUYECKMM ABNEHUNAM;

31. Habop AEeMOHCTPAUMOHHBLIM NO AWHAMMKE BpaLLaTENbHOrO
OBUXKEHUS;

32. Habop AeMOHCTPALMOHHbBIN N0 MEXaHUYECKMM KonebaHumAM;
33. Habop AeMOHCTPALMOHHbIN BOJIHOBbIX AB/IEHUN;

34. Bepepko Apxumepna;

35. MaAatHuk Makcsenna;

36. Habop ten paBHOro o6bema;

37. Habop ten paBHOW macchbl;

38. Mpubop Ans AeMoHCTpauum aTMochepHOro AaBneHuUs;

39. T[pu3ma, HAKNOHAIOLLLAACA C OTBECOM;

40. Pblyar 4EMOHCTPALMOHHbIN;

41. Cocyapl coobuiatowmecs;

42. CTakaH OT/IMBHOM AEMOHCTPALMOHHDbIN;

43. Tpy6bKa HbloTOHa;

44. LWap MNackansa;

45. Habop [AeMOHCTPAUMOHHbLIA NO MONEKYNAPHON GU3nMKe u
TEen0BbIM ABIEHUAM;

46. Habop AeMOHCTPaLNOHHbIM NO ra30BbIM 3aKOHAM;

47. Habop Kanunnapos;

48. TpybKa ona 4EMOHCTPALLMM KOHBEKLIMM B XKUAKOCTY;

49. UnnmHapbl CBUHLUOBbBIE CO CTPYrOMm;

50. LWWap c konbuom;

51. BbICOKOBO/IbTHbIN UCTOYHMUK;

52. TeHepaTop BaH-ge-lpaada;

53. [Jo3sunmeTp;

54. KamepTOHbl HAa pe30HaHCHbIX AWMKAX;

55. KomnneKt npnbopoB u NpuHaAaneXHOCTeN ANA AeMOHCTPaumu
CBOWCTB 3/IEKTPOMArHMUTHbIX BOJIH;

56. KomnnekTt npnbopos 4na nyvyeHmns NnpuHUMNOB pagnonpuema m
paguonepeaayu;

57. KomnnekT nposBoAoB;

58. MarnuTt gyroobpasHbliif;

59. MarHuT N0/10COBOM AEMOHCTPALIMOHHbIN;

60. MawunHa anekTpodopHas;

61. MaATHMK 3NEKTPOCTATUYECKNN;
62. Habop no nsy4yeHUto MarHUTHOro Noaa 3emnu;

63. Habop AEeMOHCTPALMOHHbBIM NO MAarHUTHOMY MO0 KO/bLEBbIX
TOKOB;

64. Habop AeMOHCTPALMOHHbIN NO NONYNPOBOAHUKAM;

65. Habop AeMOHCTPaAUMNOHHbIN MO NOCTOAHHOMY TOKY;

66. Habop A4eMOHCTPALMOHHbIN MO 3NEKTPUYECKOMY TOKY B BaKyyMe;
67. Habop AeMOHCTPALMOHHbBIA NO INEKTPOAUHAMMUKE;
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68. Habop ana 4emoHCTpaunm MarHUTHbIX NONEN;

69. Habop ana 4emMoHCTpaunm aNeKTPUYECKMX NOJSIEN;

70. TpaHcdopmaTop y4ebHbIn;

71. T[lano4yka CTeKNAHHaRA;

72. Manoyka sboHMTOBASN;

73. Mpwnbop NeHuga;

74. CTpenku marHuUTHble Ha WTaTUBax;

75. CynTaH aneKkTpocTaTU4ecKkui;

76. LUTaTtusbl U30AUpYOLWME;

77. DneKTpoOMarHut pas3bopHbli;

78. Habop AeMOHCTPALMOHHbIM NO reOMEeTPUYECKOMN ONTUKE;
79. Habop AeMOHCTPaLUNOHHbIN NO BOTHOBOM ONTUKE;

80. CneKtpocKon ABYXTPYOHbIN;

81. Habop cneKkTpasbHbIX TPYOOK C ICTOYHUKOM MUTAHUSA;
82. YcTaHOBKa ANnA nsydyeHmna potoapdekTa;

83. Habop AeMOHCTpPaLUNOHHbIN NO NOCTOAHHOW lNNaHKa;

84. Komnnekrt HarnA4HbIX nocobui ana NOCTOAHHOIO
MCNONb30BAHMUSA;

85. KomnnekT nopTpetoB 411 obopmMneHns KabnHera;

86. KomnnekT 4eMOHCTPaLMOHHbIX y4ebHbIX Tabauu,

Mpn Hannumm HeobxoamMmoro obopyaoBaHWUA 3aHATUS MO PU3MKE B HEKOTOPbIX
CNy4aax MOryT NPOBOAUTLCA B MMEIOLWMXCA B 06pa3oBaTeNbHOM OpraHu3auumm
MacCTepCKMX Unu nabopaTtopumsx.

3.2. UHpopmaumnoHHOe obecneyeHne obyueHusn

1. Ona peanusauum nporpammbl 6ubAMoTeYHbIM ¢oHA o0b6pasoBaTebHOM
OpraHusaumMmn [O/KEeH MMeTb MneyaTHble U/MAM INEeKTPOHHble obpa3oBaTesnbHble U
MHOOPMALIMOHHbIE  Pecypcbl,  PEKOMEHAOBaHHble  A/NA  WCNONb30BaHMA B
obpa3oBaTeNIbHOM NpoLiecce, He cTaplle NATU 1IeT C MOMEHTa U3aaHuA.

2. PekomeHayemble nevyaTHble U3gaHMA No peanmsaumm obuieobpasosateibHOM
AVUCUMMINHBI NPeACTaBNeHbl B METOAMYECKUX PeKOMEHZauMsax Mo OpraHu3aumm
obyyeHus.
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4. KOHTpOANb U OLEeHKa pe3yNbTaTOB OCBOEHUA AUCLUNIUHDI

KoHTpOonb M OUEHKa pacKpbiBalOTCA 4Yepe3 YCBOEHHble 3HaHuA U
npuobpeTeHHble 0OyYaoLWMMNCA YMEHNA, HAaNpPaB/IeHHble Ha POPMUPOBAHME 0OLLMX
N NpodeccMoHanbHbIX KomneTeHuMn. KomneteHUMM [0/KHbI BbITb COOTHECEHDI C
npeaMeTHbIMM pe3ynbTaTamu. [Na KOHTPOAS W OLEHKW pe3ynbTaToB 0byyeHuA
npenogasaTesib BblbMpaeT Gopmbl M mMeToabl C y4yeTom nNpodecCMOHANN3aLUM
oby4yeHMA No nporpamme AUCUMNANHbI.

Kopg n HaumeHoBaHue Paspen/Tema Tvn oLEeHOYHbIX
dopmupyembix KomneTeHUUN meponpuaTuin
OK 01. Bbibupatb cnocobbl Paszgen 1. Tembl 1.1.,1.2,1.3
peweHua 3agau Pazpen 2. Tembl 2.1., 2.2, 2.3.
npodeccrmoHanbHOM AeATeNbHOCTU | Pasgen 3. Tembl 3.1, 3.2, 3.3,, 3.4,
NPMMEHNTE/IbBHOK Pa3/INYyHbIM 3.5,
KOHTEKCTamM Pasgen 4. Tembi 4.1., 4.2. y
Paspen 5. Tembl 5.1.,5.2,, 5.3. - YCTHbIW onpos;
Paszpen 6. Tembl 6.1., 6.2. - bpoHTaNbHbIONPOC;
OK 02. Ucnonb3oBaTb Pasgen 1. Tembi 1.1, 1.2,1.3 = OUEHKa KOHTPOAbHbIX
COBpeMeHHble CpeACTBa NOMCKa, Pasgen 2. Tembl 2.1.,2.2., 2.3. pabor;
aHanM3a u nHTepnpeTauun Pasgen 3. Temsb! 3.1, 3.2, 3.3, - HabsogeHue 33
nHbopMaLMm 1 3.4,35. XOA0M BbINONHEHUA
NHOOPMALMOHHbIE TEXHONOTUN Pasgen 4. Tembl 4.1., 4.2. NabopaTopHbIX paborT;
ANA BbINOJIHEHWUA 3a4aM Pasgen 5. Tembi 5.1.,5.2., 5.3. - OUEHKa BbINO/IHEHUA
npodeccnoHanbHoOM Paspen 6. Tembl 6.1., 6.2. nabopatopHbix pabor;
AeATe/IbHOCTH - OLUEHKa NMNPaKTU4eCKux
OK 03. NnaHMpoBaTh 1 Pasgen 1. Temsbi 1.1.,1.2,1.3 pabor (peweHus
peanin3oBbiBaTb COHBCTBEHHOE Paszpen 2. Tembl 2.1.,2.2., 2.3. Ka4eCTBEHHbIX,
npo¢eccnmoHanbHoe n Pasgen 3. Temnbi 3.1.,3.2,, 3.3, Pac4eTHbIX,
JIMYHOCTHOE PasBUTHE, 3.4.,3.5. npodeccmoHanbHo
npeanpuHUMaTENbCKYHO OPUEHTUPOBAHHbIX
[eATEeNbHOCTb B 3apa4);
npodeccnoHanbHom chepe, - OUEeHKa TeCcToBbIX
MCNo/Ib30BaTb 3HAHMA NO 3apaHuni;
$MHaAHCOBOW rPamMoOTHOCTM B - HabnwgeHue 3a
Pa3/INYHBIX *KU3HEHHbIX XO4,0M BbINOJHEHNSA
cuTyaumnax MHONBUNAOYA/IbHbIX
OK 04. 3¢deKkTnBHO Paspgenl.Tembr 1.1.,1.2,1.3 NPOEKTOB U OLEeHKa
B3aMmoelicTBoBaTb U paboTtatbB | Pasgen 2. Tembl 2.1.,2.2., 2.3. BbIMOJIHEHHbIX MPOEKTOB;
KOJIIEKTUBE N KOMaHAe Pazpen 3. Temnb1 3.1.,,3.2,,3.3,, -  BbINOJIHEHUE
3.4, 3.5. 9K3aMEeHaLMOHHbIX
Pazpnen 4. Tembi 4.1., 4.2. 3a4aHni
Paszpen 5. Tembl 5.1.,5.2,, 5.3.
Pazpen 6. Tembl 6.1., 6.2.
OK 05. OcyLwwecTtBnATb YCTHYIO U Pazpen 1. Tembi 1.1.,1.2,1.3
NMUCbMEHHYH KOMMYHUKALMIO Ha Pasgen 2. Tembl 2.1.,2.2., 2.3.
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rocygapCcrBeHHOM A3biKe

Pasgen 3.

Tembl 3.1., 3.2, 3.3,

npoun3BoAacTBa, 3¢PEKTUBHO
OEeNCcTBOBaTb B Ype3BblYaMHbIX
CUTYaumax

Poccuitckoin ®eaepaumm c 3.4, 3.5.

y4yeTom ocobeHHocTen Pasgen 4. Tembl 4.1., 4.2.
COLMANbHOIO N KYNbTYPHOro Pazpen 5. Tembl 5.1.,5.2,, 5.3.
KOHTEKCTa Paspen 6. Tembl 6.1., 6.2.

OK 07. CopeincTBoBaThb Paspgen1.Tembi 1.1.,1.2,1.3
COXPaHEHUIO OKPYKatoLe Paspen 2. Tembl 2.1.,2.2., 2.3.
cpepnbl, pecypcocbeperkeHuto, Pasgen 3. Tembl 3.1., 3.2, 3.3,
NPUMEHSATb 3HaHMA 06 34,35.

M3MEHEHUNN KNNMATA, Pazpen 4. Tembi 4.1.,4.2.
NPUHLMNbI 6epexxnnsoro Paspen 6. Tembl 6.1., 6.2.

nK’...

7 MK ykasbisatoTca B cooTsetcTeunm ¢ ®rOC CMO peannsyemoit npodeccum / cneumanbHOCTH
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