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Mporpamma y4ebHon gucunnnuHel dPrnsmka paspabortaHa B COOTBETCTBMM C TpeboBaHMAMM
degepanbHOro rocygapctBeHHoro obpasoBatenbHoro crtaHgapta (manee — ®rOC)
cpenHero obuiero obpasoBaHusl, yTBEPXKAEHHOIO npukasom MuHuctepctea obpasoBaHns u
Haykn P® ot 17 maa 2012r. Ne 413 (C mameHeHnamu u gononHeHuamu); lNopsgkom
opraHusauum U OcyllecTBrneHnss obpasoBaTerbHOW OeATEeNbHOCTU MO OCHOBHbIM
obuweobpasoBaTtenbHbIM NporpamMmam - obpasoBaTernibHbIM NporpaMmmMamMm  HavarnbHOro
obuero, ocCHOBHOro obuiero n cpegHero obuiero obpasoBaHus, YTBEPXKAEHHOMO NPUKa3oM
MwuHnpocesaweHnss Poccun  0128.08.2020r. Ne442, depepanbHo obpasoBaTenbHON
nporpammbl cpeaHero obuiero obpasoBaHusl, YyTBEPXXAEHHOW Npuka3oM MuHMpPOCBALLEHNS
0123.11.2022rr Ne1014, MNMucbmom MuHnpocselleHus Poccum ot 01.03.2023 Ne 05-592 «O
HanpaBneHMn pekomeHgauuny» (Bmecte ¢ «PekomeHaauMsMu MO peanu3auuum cpeaHero
obuwero obpasoBaHus B npegenax ocBoeHMsi obpasoBaTenbHOW MNporpamMmbl CpPeaHero
npodeccunoHansHoro obpasosanHusy), roOC cpeaHero npogeccrmoHanbHOro obpasoBaHus,
(nanee — CI10) no npodeccun: 09.01.03 OnepaTtop MHPOPMALMOHHBIX CUCTEM N PECYPCOB,
npumMmepHon paboyen nporpammon no obuweobpasoBatensHon gucuunnvHe «dusmnka» ons
npodeccnoHanbHblX obpasoBaTenbHbIX OpraHuMsauun, paspabotaHHon IOy A0
NPIO, 2022r yTBepxxaeHHON Ha 3acedaHun CoBeTa MO OLEHKe CoaepXaHus U KayecTBa
npuMepHbIX pabounx nporpamm o6weobpaszoBaTenbHOro M counanbHO-ryMaHUTapHOro
LMKIOB cpegHero npodeccmoHanbHoro obpasosaHnus, MNMpotokon Ne 14 ot 30.11.2022r.

OpraHunsauunsa-paspaboTyumk:
BIMOY «KypraHckun rocygapCTBEHHbIN KOSNeoK»

PaspaboTtyuk:
Hosrun AHHa OmutpuesHa, npenogasatene [BIMOY «KypraHckun rocyaapCTBEHHbIN
KONnemK»

PekomeHaoBaHa K UCMONb30BaHUIO: CornacoBaHa:
[NpoTokon 3acegaHns LMKIIOBOM KOMUCCUN N. O. 3amecTtutensa gupektopa no y4ebHomn
obLeobpasoBaTenibHbIX ANCUUMINH paboTe Y3yH E.C.

Ne 10 oT «27» masa 2025 .

MpencenaTenb LWMKIOBOW KOMUCCUM
Hosrun A. [.

©foszuti AHHa [mumpuesHa, 6I10Y KI'K
©KypeaH, 2025
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEGHOWU
ANCLUNJTTUHDI

1.1. MecTO AUCLUNIUHBLI B CTPYKTYpe OCHOBHOM OOpa3oBaTenibHOM NporpaMmmbil.

YyebHas ancumnnmnHa «dusnka» ABNAeTCH obs3aTenbHoOM 4yacTblo
o6weobpasoBaTenbHOro LMKa OCHOBHOM 0bpasoBaTenbHOM NporpaMmmMbl B COOTBETCTBUM C
®IOC CI10 no npodeccun: 09.01.03 OnepaTtop MHPOPMALIMOHHBIX CUCTEM N PECYPCOB

1.2. Llenu v nnaHuMpyemble pe3ynbTaTbl OCBOEHUA AUCLUMNIUHBI.

1.2.1 Llenn ancumnnuHbl

CogaepxaHune nporpammbl o6LeobpasoBaTenbHON gucumnnnHel dusmka HanpasneHo
Ha [OOCTMXeHMe cnegylowmnx uenen: opmMupoBaHue y o0OyyaloLUXCs YBEPEHHOCTU B
LEeHHOCTU o00pasoBaHus, 3HAYMMOCTU  (PU3NYECKUX 3HAHUW ONA  COBPEMEHHOro
KBanMuumMpoBaHHOro cneumanncta npu OCYLLECTBIIEHMM €ero npodeccruoHarnbHom
AeATenbHOCTN,  OBnageHue  cneuyndunyeckom  cuctemMonm  PU3MYECKMX  MOHATUR,
TEPMUHOMOIMMEN U CUMBOJSIMKOM; OCBOEHWE OCHOBHbIX (IU3NYECKUX TEOPUN, 3aKOHOB,
3aKOHOMEPHOCTEN; OBflaleHne OCHOBHbIMM MeTOA4aMW Hay4yHOro MO3HaHUS npUpoabI,
ncnonb3yembiMu B busmke (HabniogeHue, onucaHve, U3MepeHue, BblOBWKEHUE MnoTes,
npoBegeHne  aKCrnepuMmeHTa);  oBflaeHne  ymMeHusMun  obpabaTtbiBaTb  [aHHble
9KCNepUMeEHTa, OOBACHATbL NOMyYEHHbIe pe3yrnbTaThl, YCTaHaBNMBaTb 3aBMCUMOCTU MeXAy
du13mMyeckMMun BennyMHamMmun B HabnogaemMoM ABfneHuun, AenaTtb BbiBOAbI; dOpMUpPOBaHUE
yMEHNa pewaTb usmyeckne 3agadn  pasHbiX YPOBHEM  CIOXHOCTW; pasBuUTue
Nno3HaBaTesIbHbIX MHTEPECOB, MHTEMNMNEKTyarnbHbIX U TBOPYECKNX CMNOCOBHOCTEN B npoLuecce
npuobpeTeHnss 3HaHUN C MWCMNOMb30BAHWEM PA3fIMYHbIX WMCTOYHMKOB WHOpMauumn u
COBPEMEHHbIX MHAOPMAUMNOHHBLIX TEXHOSOMMI; yMeHun oopmynmpoBaTb U 000CHOBbLIBATb
COOCTBEHHYIO MNO3ULMIO MO OTHOLIEHUIO K M3MYecKon uHdopMauuu, Mnonyvyaemom um3
pa3HbIX UICTOYHUKOB; BOCNUTaAHWE YyBCTBA rOpA0CTM 32 POCCUNCKYHO (PU3NYECKYIO HaYKY.

OcBoeHve kypca O[] «®Pusuka» npegnonaraet pelleHne crnegyrwmnx 3agad:
npuobpeTteHne 3HaHU O (pyHOAMEHTalbHbIX (PU3MYECKMX 3aKOHaX, fiexallmx B OCHOBe
COBPEMEHHON PU3NYECKON KapTUHbI MUpa, NMPUHLMMNOB LENCTBUA TEXHUYECKNX YCTPOUCTB U
NPON3BOACTBEHHbBIX MPOLIECCOB, O Hambonee BaXHbIX OTKPbITUAX B obnactv quaunku,
oKasaBLUMX onpefensiouiee BIIMSHUME Ha pasBUTUE TEXHUKM U TEXHOMOrMW; MOHUMaHWe
PM3MYECKON CYLLHOCTU SBIIEHWMIA, MPOSABMASAIWNXCA B pamMKax MNpoOu3BOACTBEHHOM
AEATENbHOCTU; OCBOEHME CnocobOB WMCNOMb30BaHMA (U3NYECKUX 3HAHUW ONS peLueHus
NpakTU4ecknx K  npodeccuoHanbHbIX 3aga4y, OObSCHEHUs  ABMAEeHUn  Npuponbl,
NPON3BOACTBEHHbBIX U TEXHOMNMOMMYeCcKMUx MNpoLeccoB, MPUHLMMIOB OEUCTBUSA TEXHUYEeCKUX
npubopoB M ycTponcTs, obecnevyeHns 6e3onacHOCTU NPOM3BOACTBA U OXpaHbl NPUPOAbI;
opMMpOBaHNE yMEHMI pellaTb y4ebHO-NpakTuyeckne 3agadm u3n4eckoro cogepkaHns
C Y4YETOM npodeCccMOoHanbHOM HanpaBnNeHHOCTU; npuobpeTeHne onbiTa MO3HaHUA U
CaMOMO3HaHUS; yYMEHMM CTaBuUTb 3adaynm W pewatb npobnembl C  Yy4ETOM
npodeccnoHanbHOM HanpasfiEHHOCTH; (bOpMMPOBaHME YMEHUN UCKaTb, aHaNUM3npoBaTb U
obpabaTbiBaTh PU3NYECKYHO MHdopMaLnIo C YY4ETOM npodeccuoHanbHOM
HanpaBfIEHHOCTWN; MNOAroTOBKa OOy4YaloWMNXCA K YCMNEWHOMY OCBOEHWUIO OUCUUMNIIMH U
Moayrnen npodPeccuoHanbHOro uukrna: QoOpMUPOBaHNE Y HUX YMEHUM W  onbiTa
AEATENbHOCTU, XapakTepHblX Ans  npodeccun [/  OOSDKHOCTEM  ClyXawmx  unu
crneumanbHOCTEN, NonydYaembix B nNpodyeccroHanbHbiX 0bpasoBaTenbHbIX OpraHu3aumsix;
noagrotoBka K  OpMUpOBaHMIO  OOWMX  KOMneTeHuwmn Oygyuiero  cneuyuwanucra:
camoobpazoBaHUs, KOMMYHUKaLMK, COTPYAHMYECTBA, NPUHATUS PELLUEHNA B CTaHAAPTHOM U
HecTaHOapTHOM CUTyauusax, MNPOEKTUPOBaHUS, MNpPoBedeHUs (OU3NYECKUX U3MEPEHUHN,
acpcpekTnBHOro M 6e30MacHOro MCNOMNb30BaHUA PasfNUYHbIX TEXHUYECKUX YCTPOWNCTB,



cobnogeHna npaBun oxpaHbl Tpygaa npu pabote ¢ dwuandeckummn npubopamn  un
obopynoBaHuem.

OcobeHHOCTb hOPMMPOBAHNA COBOKYNHOCTU 3aday M3ydeHnsa u3nkm ang cuctembl
cpeaHero npodeccuoHanbHoro obpasoBaHusa 3aknoyaeTcs B He0b6xoaMMOCTN peanusaumm
npoceccuoHanbHOM HanpaBfeHHOCTM pellaembiX 3agad, yy4éTta ocobeHHocTen cdepbl
AesatenbHocTM ByayLmnx cneumnanmncTos.

B pesynbTaTe 0OCBOEHUS OUMCUMNANHBI OByYaloWMACA [OMKEH 3HaTb: CMbICH
NOHATUN: pU3nYeckoe sBreHue, rmnoTesa, 3aKkoH, Teopus, BELLECTBO, B3auMOAEWNCTBUE,
3NeKTPOMarHUTHoe nore, BofiHa, POTOH, aTOM, aTOMHOE A4p0, MOHU3UPYIOLLME U3ITYYEHUS;
CMbICNT (PM3NYECKMX BESIMYMH: CKOPOCTb, YCKOpeHue, Macca, cuna, umnynbc, paboTa,
MexaHuyeckas 9Heprusi, BHYTPEHHAA 3Heprusi, abconTHas TemnepaTtypa, CpeaHsis
KMHETMYECKad 3JHeprns 4YacTul BellecTBa, KOMMYECTBO TenmnoTbl, 3feMeHTapHbIN
ANeKTpUYecknn 3apsa; CMbICIT PU3MYECKMX 3aKOHOB KIacCU4eCKoW MeXaHWKN, BCEMUPHOTO
TArOTEHNHA, COXPaAHEHUA JHEepPrun, UMNyrbca MU ANEKTPUYECKoro 3apsiaa, TEPMOANHAMUKN,
3ANEeKTPOMarHUTHON MHAYKUMK, hoToaddekTa; BKMag POCCUNCKUX U 3apybeXXHbIX YYeHbIX,
oKasaBLUMX HanbornblUee BNUSHME Ha pa3BuTUe PU3UKN;

B pesynbTate OCBOEHWSA OUCUMMAMHBLI 0Oy4YalOWMNCA OOSMKEH YMETb: MPOBOAUTb
HabnogeHns, NNaHNPOBAaTb U BbIMOMHATL 3KCNEPUMEHTDI, BblABUraTb MMNOTE3bl U CTPOUTL
MOZENN, NPUMEHATb MNOSTyYeHHble 3HaHWA No usmke AnNa o06bAcCHEHMA pas3HOOOpasHbIX
Pum3NYECKUX HABNEHUA U CBOWCTB BELLECTB; MNPaKTUYECKM WUCMONb3oBaTbh uUanyeckmne
3HaHWs; OueHMBaTb [OCTOBEPHOCTb €CTEeCTBEHHOHay4YHOW WHdOpMauuun; MUCNonb30BaTb
npuobpeTeHHble 3HaHUA W YMEHUS AONS pelleHus MnpakTU4ecKux 3agdad NoBCEeAHEBHOM
XWU3HN, obecneyveHuns BGesonacHocTu cobcTBEHHOM XWN3HN, paumoHansHOro
NPUPOAONONb30BaHNA W OXpaHbl OKpyXaloLwen cpenbl; onucbiBatb U OBBACHATH
du3nyeckne sBrMeHMs U CBOWCTBa TeN:. CBOWCTBa rasoB, XWOKOCTEW W TBEpAblX Ten;
9NEKTPOMarHUTHY0 MHAYKUMIO, pacrnpocTpaHeHue 3reKTPOMAarHUTHbIX BOJSIH; BOSHOBbIE
CBOMCTBA CBeTa; W3ry4yeHue W MOrfoweHne ceBeta aTtoMoM; OTOIdEKT; OTnMyaThb
rMNoTe3bl OT Hay4HbIX TEOPWUI; AenaTb BbiBOAbl HA OCHOBE 3KCMEPUMEHTanbHbIX AAHHbIX;
NPMBOAMTL MPUMEpPbI, MOKa3biBalOWMe, 4TO: HabnaeHUs u  3KCNEePUMEHT SIBMAKTCS
OCHOBOW AN BbIABWKEHUS rUNoTe3 U TeOopuih, MO3BOMSAIOT MNPOBEPUTb WUCTUHHOCTb
TeopeTUYEeCKNX BbIBOAOB; usnyeckas Teopusi JaeT BO3MOXHOCTb OOBbACHATbL M3BECTHbIE
ABNEHNA NpuMpoabl M HayyHble pakTbl, NpeackasbiBaTb €le HEU3BECTHble SBMEHUS;
NPMBOAUTL MNPUMEPbLI MNPAaKTUYECKOro WCMONb30BaHUA (OU3MYECKMX 3HAHWUIA: 3aKOHOB
MEXaHuKW, TEepMOOMHAMMUKN W 3JNEeKTPOOUHAMUKM B ISHEpreTuke; pasfuyHbiX BUAOB
9NEKTPOMArHUTHbIX WU3NydYeHun Onsi pasBuUTUS pagvo M TeNeKOMMYHUKaLMWA, KBaHTOBOW
Pu3MKkM B CO3daHUN SOEPHON SHEpreTUKW, Ia3epoB; BOCMNPUHMMATbL M Ha OCHOBE
NOSTYYEHHbIX 3HAHWA CaMOCTOSTENbHO OUEHMBATb WHGOPMaUUIO, CcoaepXxallytocs B
coobuweHnax CMWU, NHTepHeTe, Hay4yHO-MOMYNAPHbIX CTATbAX. MPUMEHSITb MOSyYEHHblEe
3HaHUA ONa pelleHns PU3ndecknx 3agad; onpeaenaTb xapaktep msandeckoro npouecca
no rpacduky, Tabnuue, dopmyne; nsmMepaTb PS4 (PU3MYECKUX BENUYUMH, NpeacTaBnas
pe3ynbTaTbl UIBMEPEHWI C Y4ETOM UX NOTPELLUHOCTEMN.



1.2.2. NMnaHupyemble pe3ynbTaTbl OCBOEHUA OOLeobpa3oBaTenbHON aucuUninHbl B cootBeTtcTBUM ¢ DIFOC CINO u Ha

ocHoBe ®I'OC COO

Ocoboe 3HauyeHne gucumnnmHa nveeT npu opmmpoBaHumn n passmtum OK n MK

HanmeHoBaHue u ko

Mnanwm pyemMblie pe3ynbTaTbl

KomMneTeHUuu O6wwme OucumnnuHapHble

OK 01. BbibupaTb | B yactu TpygoBoOro BOCNUTAHUS: - chOopMMPOBAHHOCTb MPEACTaBNEHUN O PONN U MecTe
cnocobbl pelleHns | - TOTOBHOCTb K TPyAy, OCO3HAHME LIEHHOCTM MacTepcTBa, | (PM3NKM U aCTPOHOMUN B COBPEMEHHOW HAy4YHOW KapTUHE
3agav Tpygonobue; Mupa, 0 cuctemoobpasyowen ponn OU3NKM B pasBuTumn
npodeccnoHanbHom - TOTOBHOCTb K aKTUBHOW AOEATENIbHOCTU TEXHOMOMMYECKOM W | ECTECTBEHHbLIX  HAyK, TEXHWKM UM COBPEMEHHbIX
AeATeNbHOCTH coumanbHOM HanpaBrieHHOCTM, CMNOCOOHOCTb MHULMUPOBATH, | TEXHOMOMUA, O BKNage POCCUMCKUX W 3apyOexHbIX
NPUMEHNUTENBHO K | nNaHupoBatb WM CaAMOCTOATENbHO  BbIMOMHATL  TaKyHO | YYEHbIX-(PM3MKOB B  pa3BUTUE  HAyKW;  MOHMMaHWe
pa3nMyHbIM KOHTEKCTaM | AesATEeNbHOCTb; dusnyeckon CYLLLHOCTHU Habnogaemblx  sIBNEHWU

- WHTEpPeC K pasnuyHbiM cdepaMm NpodecCnoHaNbHOM | MUKPOMUPA, MaKpoMupa U Meramvpa; NoHMMaHuWe ponu

AEeATENbHOCTH, aCTPOHOMMU B MPAKTUYECKOW AEATENbHOCTM YeroBeka U

OBnageHue yHuBepcasnbHbIMU Y4ebHbIMM MO3HaBaTENbHbIMU
NENCTBUAMM:

a) 6asoBble Nornveckne JencTeus:

- CaMOCTOATENbHO (OPMYNMpoBaTh U

npobnemy, paccMatpmBaTtb €€ BCECTOPOHHE;
- YyCTaHaBNUBATb CYLLECTBEHHbIA NPU3HaK UM OCHOBaHUSA NS
CpaBHEHMs, Kraccudukauum n oboodeHns;

- onpedenaTb Lenn OedATenbHOCTW, 3aaaBaTh napamMeTpbl U
KpUTEPUN NX OOCTUKEHUS;

- BbIFIBMATb  3aKOHOMEPHOCTU U
paccmaTpuBaeMbIX SIBIIEHUSIX;
-  BHOCUTb KOPPEKTMBbI B
COOTBETCTBME  pe3ynbTaToB
nocneacTBUN AeATenbHOCTY;

- pa3BMBaTb KpeaTUBHOE MbILLIIEHME NPU PELLEHMMN XKU3HEHHbIX
npobrem

6) 6a3oBble nccnegoBaTenbCkne AeNCTBUS:

- BnageTb HaBblkamu  y4ebHO-MccnegoBaTenbCKOW U
NPOEKTHOM AEATENBHOCTN, HABbIKaMX pa3peLleHnsa npodnem;

- BbISBNATb NPUYNHHO-CNEOCTBEHHbIE CBA3N "
akTyanuanpoBaTb 3agadvy, BblABUraTb rMnoTesy ee peLueHus,
HaxoauTb aprymMeHTbl Onsa  [JokasaTenbcTBa CBOMX
YTBEPXOAEHUN, 3a4aBaTb NapameTpbl U KPUTEPUN PELLEHUS;

- aHanuaupoBaTb MOMlyYEHHble B XO4€ peLleHUs 3agauu
pesynbTaTbl, KPUTUYECKM OLEHMBATb WX [OOCTOBEPHOCTb,

aKTyanmamnpoBaTb

npoTMBOpeuYnss B

OeATernbHOCTb, OLleHuUBaTb
uenam, oLueHunBaTb pPUCKn

JarnbHenwem  HayyYHO-TEXHUYECKOM  pas3BUTUW,  POonu
u13MKn B hopMMpoBaHUN Kpyrosopa u OyHKUMOHANbHOM
rPaMOTHOCTM YernoBeka ANd peleHns NpaKTUYecKux
3agav;

- BnageTb OCHOBoOMonararLwmmm puUsnyecknmm
MOHATUAMM n BENMMYNHAMN, XapakTepusyoLwmmm
dusnyeckne npouecchbl (CBA3AHHLBIMM C MEXaHWYECKUM

OBWXEHNEM, B3auUMOOEWUCTBUEM Tenl, MeXaHUYeCKNMMU
KonebaHusamMm n BOJTHAMWU, ATOMHO-MONEKYNAPHbIM
CTpoeHnem BellecTBa, TennoBbiMn npoueccamu;

AMEKTPUYECKUM M MarHUTHbIM MOMAMM, SNEKTPUYECKUM
TOKOM, 3MEeKTPOMarHUTHbIMKM KonebaHusMn 1M BOSTHAMM;
ONTUYECKUMUN  ABMNEHUSIMU, KBAHTOBbIMU  SIBIIEHUSAMM,
CTPOEHMEM aTOMa M aTOMHOro s4pa, PaanOaKTUBHOCTLIO);
BnageTb OCHOBOMOMaramLWwmMmn aCTPOHOMUYECKNMMU
NMOHATMSAMMK, NO3BOSIAOLLNMUK XapakTepmM3oBaTb NpPoLECChI,
npoucxogsiline Ha 3Be3fax, B 3Be3dHbIX cucTeMax, B
MEXranakTmyeckon cpege; [OBWXeHMe HebecHbIx Ten,
3BONOLNIO 3Be34 1 BeceneHHom;

- BnageTb 3aKOHOMEPHOCTAMMW, 3aKOHaMW WU TEeopUsIMU
(3akoH BcemupHoro TaroteHus, |, Il un lll 3akoHbl HetoTOHA,
3aKOH COXPaHEHUSI MEXaHWYEeCKOM SHEepruu, 3aKoH
COXpaHeHUs uMnynbca, MpUvHUMN Cyneprnosvuun cun,
NPUHUUN  PaBHOMPABHOCTU  MHEpUManbHbLIX  CUCTEM
OTCYETA; MONEKYNAPHO-KMHETUYECKYID TEOPUK CTPOEHUS




NPOrHO3npoBaTb U3MEHEHUE B HOBbIX YCIOBUSIX;
- YMETb [MEpPeHOCUTb 3HaHWA B MNO3HABATESIbHYD U
NpaKTUYecKyto 06nacTy XN3HeO4eaTenbHOCTY;

- YMeTb WHTErpypoBaTtb 3HaHWSA M3 pasHbIX MNpeaMEeTHbIX
obnacren;

- BblABUratb HOBble uUOewn,
noaxonbl N peLleHuns:;

- CMOCOOHOCTb WX WCMNOMb30BaHUA B MO3HaBaTENbHON U
coumManbHOW npakTuke

npegnarate OpuUrnHalibHble

BellecTBa, rasoBble 3aKOHbi!, nepsbIN 3aKOH
TEPMOOVUHAMMKKM; 3aKOH COXpPaHEHUS  3NIEKTPUYECKOro
3apsiga, 3akoH Kynoda, 3akoH Oma gns ydactka uenw,
3akoH Oma ans MnofHOM SneKkTPUYecKoM Lenu, 3akoH
[bkoyna - JleHua, 3aKOH 9NEeKTPOMarHUTHOW WHOYKUUN,
3aKOH COXPaHEHUs1 3HEeprn, 3akoH MPSAMOSIMHENHOIO
pacnpocTpaHeHus1 cBeTa, 3aKOH OTPaXXEHUs CBeTa, 3aKOH
npenomMsrieHns cBeTa; 3aKOH COXPaHEHUS SHepruu, 3akoH
COXpaHeHus nMnynbca, 3aKoH COXpaHeHns
3MIEKTPUYECKOro 3apsida, 3aKOH COXPaHEeHUs MacCOBOrO
yucna, noctynaTtel bopa, 3akoH pagMOaKTUBHOMO
pacrnaga); YyBEpPeHHOEe WCMOSib30BaHME  3aKOHOB U
3aKOHOMEPHOCTEN NpU aHanuse U3nYecknx ABNeHun u
NPOLIECCOB;

- copMMpoBaTb YMEHUsI pellaTb pacdeTHble 3agjayun ¢
SIBHO 3aJaHHOM  U3NYecKonW MoLenbl, UCMOoNb3ys
dunsnyeckme 3akoHbl U MPUHLMMLI, HA OCHOBE aHanuaa
ycnosusi 3agayn BblOupatb  pm3ndeckyto  Moaenb,
BblOeNATb  PU3MYECKME  BEMUYMHBI U POPMYIIbI,
HeobOxoanMble ON11 ee peLleHus, NPOBOAUTL pacyeTbl U
oueHnBaTb peanbHOCTb NoSTly4EHHOro 3Ha4YeHud
M3MYECKON BENUYMHBI; pellaTb Ka4yecTBEHHble 3agayu,
BblCTpauBasi JOrMYECKM HEenpoTMBOPEYMBYIO  LIEMOYKY
pacCcygeHnun C Onopo Ha U3YYEeHHble  3aKOHHbI,
3aKOHOMEPHOCTU U hn3NYECKME ABNEHNS

OK 02. Wcnonb3oBaTb
COBpPEMEHHbIe cpeacTBa

novcka, aHanusa Mu
WHTEepnpeTauum
MHopMaLmK, "
NH(POPMaLMOHHbIE
TEeXHOosorMm ans
BbINOJIHEHWS 3agad
npogeccnoHansHom
AeATenbHOCTH

B o6nacti LeHHOCTN Hay4YHOro No3HaHWS:

- CchOPMUPOBAHHOCTb MWPOBO33PEHMS], COOTBETCTBYHOLLErO
COBPEMEHHOMY YPOBHIO pPa3BUTUS HaykM M OOLLECTBEHHOWN
NpaKTUKu, OCHOBaHHOIO Ha avanore KynbTyp,
CnocobGCTBYHOLLIErO OCO3HaHUIO CBOEro mecTa B
MOSNNKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME $I3bIKOBOM W YMTATENbCKOW KynbTypbl
Kak cpeacTBa B3aUMOAEWNCTBUS Mexay NoAbMU U MO3HaHUS
MUpa;

- OCO3HaHMEe LEHHOCTU Hay4HOW [esTeNbHOCTU, FOTOBHOCTb
OCYyLLeCTBMATb MPOEKTHYO n nccnenoBaTenbCKyHo
[AesiTenbHOCTb MHAMBWUAYAIbHO U B rpynne;

OBnageHne yHuBepcanbHbiMKU y4ebHbIMM MO3HaBaTENbHbLIMU

-cchopMmpoBaTb YMEHMUS YyUUTbIBATb rPaHULbl MPYUMEHEHUS
N3yYeHHbIX (PM3MYECKUX MoAenen: martepuanbHas Touka,
WHepuManbHas cucTemMa oOTcyeTa, uaearnbHbl ras;
MOLENnM CTPOEHMS Ta30B, XWMAKOCTENW W TBEpAbIX Ten,
TOYeYHbIM ANeKTpU4eckni 3apsaa, aaepHaa mogens atoma,
HYKNOHHas MofeNnb aTOMHOro sapa npu  peLueHun
dmanyecknx 3agay;

- chopmMmpoBaTb COOCTBEHHYIO MO3ULIMIO MO OTHOLLEHMIO K
dmsmyeckon WHopmauuu, nonyyaemMonm U3  pasHbIX
NCTOYHUKOB, YMETb MCMOSb30BaTh LMAPOBbLIE TEXHOOMMN
ANA  noucKa, CTPYKTYpUpOBaHWs, WHTepnpetauum u
npegcraBneHns y4ebHom n Hay4Ho-MonynapHom
WHOpMaLMK;, PasBUTb YMEHUS KPUTUYECKOro aHanusa




DEeNCTBUAMM:

B) pabota ¢ nHdopmaumen:

- BrageTb HaBblkaMWu NOMyYeHUs MHAPOPMaLUN U3 UCTOYHMKOB
pasHbIX TUMOB, CAMOCTOSATENbHO OCYLLECTBMATb  MOWUCK,
aHanua, cuctemaTusaumilo M UHTepnpeTaumo MHdopMauum
pasnnyHbIX BUAOB U (bopM NpeacTaBneHuns;

- co3gaBaTb TEKCTbl B pas3nuuyHbix dopmaTtax C y4yeTom
Has3Ha4YeHus MHdopMauMM M LeneBon ayautopuu, Bblbupas
onTumanbHy oopMy NpeacTaBneHns u BU3yanusaumm;

- oueHMBaTb AOCTOBEPHOCTb, NIEMMTUMHOCTb MHOpMaUnn, ee
COOTBETCTBME NPABOBbLIM M MOParbHO-3TUYECKMM HOPMaM;

- ncnonb3oBaTb cpeacTea NHPOPMALIMOHHBIX n
KOMMYHWUKALUMOHHbIX TEXHOMOrMA B pPEeLUeHUN KOrHUTUBHBIX,
KOMMYHUKaTUBHbIX n OpraHn3aLMOHHbIX 3apad c
cobnogeHnem TpeboBaHun 3ProHOMUKM, TEXHUKN
0©e30nacHOCTK, TUTMEHbI, pecypcocbepexeHunsi, NPaBoOBbIX U
3TUYECKNX HOPM, HOPM MHPOPMALMOHHOM 6e30MacHOCTK;

- BNageTb HaBblkaMW pacno3HaBaHWS 1 3alLmTbl HpopMaLumK,
MHOPMaLIMOHHOM ©6€30MacHOCTU JIMYHOCTH

nonyyaemon nHgopmaumm

OK 03. lMNnaHupoBaTtb 1
peann3oBbiBaTb
cobcTBEHHOE
npodeccmnoHansHoe 1
NIMYHOCTHOE  pasBUTHE,
npeanpuHUMaTENbCKYHO
AEeATenbHOCTb B
npodoeccmnoHarnbHom
chepe, umcnonb3oBaTtb
3HaHUSA MO YMHAHCOBOW
rPamMoTHOCTM B
Pa3NNYHbIX  KUIHEHHbIX
cUTyaumax

B o6nacti oyXoBHO-HPaABCTBEHHOIO BOCMUTAHMS:
-- chOpMMPOBAHHOCTb HPABCTBEHHOrO CO3HAHMWS, 3TUYECKOro

nosefeHuns;
- CNocobHOCTb  OUEeHMBaTb CUTyauulo U NpUHUMATb
OCO3HAHHbIE  PELUEHUS, OPUEHTMPYSICb Ha  MoparbHO-

HPaBCTBEHHbIE HOPMbI U LLEHHOCTH;
- OCO3HaHWe IMYHOro BKMaga B MOCTPOEHME YCTOMYMBOrO
Bynywero;

- OTBETCTBEHHOE OTHOLLUEHME K CBOMM poguTtensam u (unu)
APYTMM  YfieHaMm CeMbM, CO34aHM0 CeMbW Ha OCHOBE
OCO3HAHHOro MNPUHATUSA LIEHHOCTEN CEMEWNHOW >XWU3HU B
COOTBETCTBMU C Tpagmuusmm Hapogos Poccuu;

OBnageHue yHnBepcanbHbIMU PerynsTMBHbIMU 4ENCTBUAMM:
a) camoopraHusaums:

- CaMOCTOSATESTbHO OCYLLEeCTBNATb no3HaBaTesnbHYyH
AeATeNbHOCTb, BbISIBNSATb npobnemsl, CTaBUTb n
dopmynmpoBaTb COOGCTBEHHble 3agaynM B obpasoBaTerbHON
AEATENbHOCTU U XXU3HEHHbIX CUTYaUUSIX;

- CaMOCTOSATENbHO COCTaBNATb NNaH pelleHus npobnembl C

- BNageTb OCHOBHbIMWM MeToAaMM Hay4yHOro MO3HaHus,
UCronb3yeMbiMn B (pU3nKe: NPOBOAMTbL MpsiMble U
KOCBEHHbIE M3MEpPeHust (PU3NYECKUX BENUYUH, BblOUpas
onTUMarnbHbIA  CcNocob  M3MEepeHWss U UCMonb3ys
N3BECTHble MEeTOAbl OLEHKN MOrPELIHOCTEN W3MEepPEHUIA,
NpoBOANUTL MCCReAoBaHUE 3aBUCUMOCTEN (DU3NYECKUX

BeNMMYMH C  Mcnofnb3oBaHMEM  MPAMbIX I/I3MepeHI/Il7I,
00BbSACHATb nony4yeHHble pe3ynbTaThil, ncnonb3ysa
(*)I/I3I/I‘-I€CKI/1€ TEeOpUNn, 3aKOHbl WU TOHATUA, WU [OenaTtb

BbIBOAbI; cobniogaTtb npaBurna GesonacHoro Tpyda npu

npoBegeHnn  uccnegoBaHMM B pamkax — ydyeBHoro
aKcnepumeHTa n y4yebHOo-nccneaoBaTenbCKom
AeATenbHOCTH c Ncnonb3oBaHMeEM LM poBbIX
N3MepUTENbHbIX YCTPOWCTB n nabopaTopHoro

obopyaoBaHus; CcHOPMUPOBAHHOCTb MpeacTaBneHnn o
MeToAax NosTly4eHUs1 Hay4YHbIX aCTPOHOMUYECKNX 3HAHWI




y4eTOM MMEILLNXCA PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN U
npeanoyTeHnn;

- AaBaTb OLEHKY HOBbIM CUTYaLMUAM;

cnocobcTBoBaTh (POPMUPOBAHUIO U NPOSABIIEHUIO  LLMPOKOWN
apyanumum B pasHbix ob6nacTax 3HaHWA, NOCTOSIHHO MOBbLILWATL
cBOW 0bpasoBaTenbHbIN U KyNbTYPHbIN YPOBEHD;

6) caMOKOHTPOIb:

ncnonb3oBaTtb MNpuvembl pedriekcun Oris OUEeHKUM cuTyaumm,
BblOOpa BEPHOro peLleHus;

- YMeTb OueHMBaTb pPUCKM U CBOEBPEMEHHO MPUHUMATL
peLLEHNS MO UX CHUKEHMUIO;

B) SMOLMOHAamNbHbIN WHTENEeKT, npeanonararoLwni
CPOPMUPOBAHHOCTD:
BHYTPEHHEN MOTMBALMK, BKIOYaKLWeENn CTpeMneHue K

OOCTWKEHUIO Lenn u ycnexy, OnTUMWU3M, WHULWATUBHOCTD,
yMEHMe OeNCTBOBaTb, UCXOAS N3 CBOUX BO3MOXXHOCTEN;

- amnaTum, BKIItOYaIOLLLEe CNocobHOCTb NOHUMAaTb
3MOLMOHaNbLHOE COCTOAHUE [OpYrux, YyyuTbiBaTb €ro npu
OCYLLECTBIIEHUMN KOMMYHUKaLMK, CMOCOBHOCTb K COYYBCTBUIO U
COMEepPEXNBAHNIO;

- couuanbHbIX  HaBbIKOB, BKMNOYalOLWMX  CMNOCOOHOCTb
BbICTpaMBaTb OTHOLLUEHWUS C APYrMMKM niogbMu, 3ab0TUTbCS,
NposBNATb UHTEPEC M pa3pellaTb KOHQIIMKTbI

OK 04. O3ddektuBHO
B3aMMogencTBoBaTb WU
paboTaTb B KOJNEKTUBE
N KOMaHae

- TOTOBHOCTb K CamMOpa3BUTMIO, CaMOCTOATENbHOCTU U
camMmoonpeaeneHuio;

-oBnageHue HaBblKamMu y4yebOHo-1ccrneaoBaTesbCKOMN,
NPOEKTHOM U coumarnbHOW AeATeNbHOCTY;

OsnapgeHue yHUBEpCcasbHbIMU KOMMYHUKaTUBHbLIMMU
JENCTBUAMM:

6) coBmecTHasa AesaTenbHOCTb:
- NOHMMaTb W WCMONb30BaTb NPeMMyLLeCcTBa KOMaHOHOW W
nHOMBUAYyanbHoOM paboThbl;

- NpUHMMaTb uenm COBMECTHOW OEeaATenbHOCTH,
OpraHM3oBbIBaTb W  KOOPAWHWPOBATL OEWCTBMS MO  ee
AOCTUDKEHUIO: COCTaBnATb NraH AeNcTBUIN, pacnpenensitb

pONMM C Y4ETOM MHEHWUI Y4acTHMKOB OOCyXaaTb pesynbTaTbl
COBMECTHOW paboThl;
- KOOpAMHMpOBaTb U

BbINOMHATE paboTy B YCroBUsAX

- OBrnageTb yMeHusaMun paboTtatb B rpynne ¢ BbINOSIHEHNEM
pasnuMyHbIX CcouManbHbIX ponen, nnaHupoBaTb paboTty
rpynnbl, pauMoHanbHO pacnpeaenaTb OesTENbHOCTb B
HeCcTaHOapTHbIX CUTYaLMsX, afeKkBaTHO OLEHUBaTb BKNag
Kaxgoro M3  y4yacTHMKOB  rpynnbl B pelleHune
paccmaTpyBaeMou nNpodnemsl




peanbHoro, BMPTyaribHOro n
B3aMMOAENCTBUS;

- OCYLLEeCTBMATb MO3UTUBHOE CTpaTerM4yeckoe noBedeHue B
pasnuMyHbIX  CUTYyauusix, nposiBNATbL  TBOPYECTBO n
BOOGpaxeHne, ObITb MHULMATUBHBIM

OBnapgeHue yHmBepcarbHbIMU PerynaTUBHbIMU ENCTBUAMMU:

r) npuHATMe cebs n apyrux noaen:

- MpUHUMATb MOTMBBI M apryMeHTbl Apyrux niogen npu
aHanuse pesynbTaToB AeATerNbHOCTY;

- NpU3HaBaTb CBOE NPaBo M NPaBo ApYrux ftogen Ha ownbky,

- pa3BuBaTb CNOCOBHOCTb MOHUMATbL MUP C MO3ULMU APYroro
YyernoBeka

KOM6I/1HI/IpOBaHHOFO

OK 05. OcyuwecTBnsaTb
YCTHYIO W MNUCbMEHHYIO
KOMMYHUKaLMIO Ha
rocy4apCTBEHHOM $3blke
Poccuinckon ®depepaumu
C y4eToM ocobeHHoCTeN
coumanbHoro "
KyNbTYPHOrO KOHTEKCTA

B obnacTtu acteTnyeckoro BOCNUTaHuS:

- 9cTeTnyeckoe OTHOLLUEHWE K MUpPY, BKMoYasi aCTETUKy ObiTa,
Hay4YHOro W TEeXHUYEeCcKoro TBOpYeCTBa, cnoprta, Tpyda WU
06LLLEeCTBEHHbIX OTHOLUEHWUN;

- CMOCOBHOCTb BOCMPUHWMATL pasfuyHble BUAbl WUCKYCCTBA,
TpaguuMm 1 TBOPYECTBO CBOEro M APYrux HapoAoB, OLyLiaTb
SMOLMOHanbHOe BO34eNCTBUE NCKYCCTBa;

- y6exXOeHHOCTb B 3HAYMMOCTU ANS NIMYHOCTU M obLiecTBa
OTEYECTBEHHOr0O W  MMPOBOrO  WCKYCCTBA,  OTHUYECKMX
KyNbTYPHbIX TPAANULUA U HAPOLAHOrO TBOPYECTBA;

- TOTOBHOCTb K CaMOBbIP@XXEHWUIO B Pa3HbIX BMAAX UCKYCCTBA,
CTpeMreHne NposiBATbL Ka4yecTBa TBOPYECKON JINYHOCTW;
OsnageHue yHMBepcarnbHbIMU KOMMYHMKaTUBHbLIMU
JENCTBUAMM:

a) obueHue:

- OCYLLeCTBMATbL KOMMYHMKaLMKN BO BCEX Cpepax XMU3HW;

- pacnosHaBaTtb HeBepbarnbHble cpeacTBa 0bLLEHMs, MOHMMATb
3HayeHVe coumarnbHbIX 3HaKoB, pacrno3HaBaTb NPEANOChIKM
KOHMSUKTHBIX CUTYaLMN U CMAr4aTb KOHANUKTI;

- pasBepHYTO W MOrMYHO m3naraTb CBOK TOYKY 3pPEHUs C
MCMNONb30BaHMEM A3bIKOBbIX CPeaCTB

- cdopmupoBaTb YMEHUs pacno3HaBaTb U3MYECKUNe
aBneHnst (npoueccbl) M OOBACHATL WMX HA OCHOBE
N3y4YEeHHbIX 3aKOHOB: PaBHOMEPHOE W PaBHOYCKOPEHHOEe
nNpsIMONMHENHOE [OBWXeHue, cBOBoAHOe nageHuwe Ten,
OBWKEHNE MO OKPYXHOCTWU, WHepuus, B3anmoaencTeue

Ten, konebatenbHOe [OBWXEHWEe, pPe30HaHC, BOJSIHOBOE
OBWXEHNeE; anddysuns, OpOyHOBCKOE  [OBWXEHME,
CTPOEHME XNOKOCTEN N TBEPAbIX Ter, usaMeHeHne obbema
Ten npu  HarpeBaHun  (OXNaxgeHun),  TEnnoBoe
paBHOBecuWe, WCnNapeHne, KOHAEHcauusi, nnasneHuve,
KpMcTannusauus, KuneHue, BRaXHOCTb BO3AdyXa, CBsA3b

cpedHen KUHEeTUYECKOW 3JHEeprumM TEennoBOro ABMXEHUS
MOMeKyn C abConTHOM TemnepaTypon, MnoBblLEeHNE
AaBneHns rasa npu ero HarpeBaHWM B 3aKPbITOM COCyAe,
CBA3b Mexay napameTpaMm COCTOSHWS rasa B
n3ornpoueccax; onekTpusauua Tern, B3aumMogeucTeue
3apsaos., HarpeBaHue NpOBOAHMKA c TOKOM,
B3anmonencTemne MarHuToB, aneKTpoMarHuTHas
WHOYKUMS, OENCTBME MArHUTHOrO MOfs Ha NPOBOOHUK C
TOKOM W AOBWXKYLWMWACA  3apsad, SNeKTpOMarHUTHble
konebaHma 1 BOMHbI, NPSIMOMIMHENHOE PacnpOCTpaHeHune
cBeTa, OTpaxeHuwe, npenomreHne, WHTepdepeHUns,
andpakuma n nonspusaumst cBeTa, Oucnepcus CcBeTa;
doToanekTpudecknn  adpdpekT, CBETOBOE JaBreHue,
BO3HMKHOBEHWE JIMHEMYATOro ChnekTpa aToma BO4OpPOAa,
€CTECTBEHHas N NCKYCCTBEHHAs! PagMOaKTUBHOCTb




OK 07. CopgencrtBoBaTtb

COXpPaHEeHUIo
OKpy>KatoLLen cpenpbl,
pecypcocbepexeHuio,

NPUMEHATbL 3HaHUA 00
N3MEHEHUN Knumara,
NPUHUUNBbI BGepeXxnmnBoro
NpPoOM3BOACTBA,

3PP EKTUBHO
JencrTBoBaTtb B
Yype3BblHanHbIX
cUTyaumnsax

B obnactun akonornyeckoro BOCNUTaHUS:

- chOPMUNPOBAHHOCTb 3KOSIOMMYECKON KyNbTypbl, NMOHUMaHWE
BNUSAHNSA COLManbHO-3KOHOMMYECKMX MPOLIECCOB HA COCTOSIHNE
NPUMPOOHON WM couuanbHOW cpeabl, OCO3HaHWe rnobanbHOro
XapaKkTepa 3KOormyeckux npobnem;

- NAaHUPOBaHME N OCYLLIECTBIIEHME OENCTBUN B OKpYKatoLen
cpefe Ha OCHOBe 3HaHWga Lenen YCTOMYMBOIO pasBUTUS
YenoBeYecTBa;
aKTUBHOE  HenpudaTne
OKpy>KatoLLen cpeae;

- YMEHMe MporHo3MpoBaTb HEeGNaronpusiTHbIE 3KONOrMyeckne
nocrneacTensa npeanpuHMMaemMblx OENCTBUKW, NpedoTBpallaTtbh
nx;

OEeNCcTBUN, NPUHOCALUNX  Bpea

- paclwupeHue onbliTa [OeATEeNbHOCTU  3KONOrMyeckomn
HanpaBreHHOCTY;
- oBnageHWe  HaBblkamu  y4ebHO-MccnenoBaTeNbCKON,

I'IpOGKTHOIZ N coumnanbHOM OesaTenbHOCTH

- chopMMpPOBaTb YMEHMUSA MPUMEHATD NOMYYEHHbIE 3HaHUSA
ans  obbsCHEHMs1 yCrnoBWMA NpoTeKaHust  prUsnyeckmx
ABNEHWA B Mpupoge W ANa NPUHATUS  NPaKTUYECKUX
PELIEHNA B MOBCEOHEBHOM XM3HM [Ans  obecneveHus
6esonacHocTy npu obpatleHmmn ¢ 6biToBbIMM Npubopamm n
TEXHUYECKMMU YCTPOMCTBaMMK, COXPaHEHUSI 300pOBbS U
cobnogeHMss  HOpPM  3KOMOrMYEecKoro noBedeHus B
oKpyXXalwllen  cpede;  NOHMMaHWe  HeobxoouMocTu
NPUMEHEHUST LOCTWXKEHUA (PU3MKM N TexHonormm gng
paumnoHanbHOro NPUPOAONOb30BaHUA

MK 1.1. BeinonHATbL BBOA,
n obpaboTKy TEKCTOBbIX
AaHHbIX,
npeobpasoBaHue
AaHHbIX n
dopmaTmpoBaHmne
OOKYMEHTOB  pasfnyHbIX
dopmaTos.

- camocToATeNbHO (OpMynMpoBaTb MU

npobremy, paccmaTpmBaTb €€ BCECTOPOHHE;
- YyCTaHaBNUBATb CYLLECTBEHHbIA NPU3HaK UM OCHOBaHUA AN
CpaBHeHMs, knaccudukaumm n obobLeHus;

- onpegenaTb Uenn OesaTenbHOCTW, 3adaBaTb napameTpbl U
KpUTEPUN NX OOCTUKEHUS;

- BbiSIBNATb  3aKOHOMEPHOCTU U
paccMaTpuBaeMbIX SIBEHUSX;
-  BHOCUTb KOPPEKTMBbI B
COOTBETCTBME  pe3yrnbTaToB
nocneacTBUN OeATENbHOCTY;

- pasBMBaTb KpeaTUBHOE MbILLNIEHMNE MPU PELLEHUN XKU3HEHHbIX
npobrnem

- BNageTb HaBblkaMyn  y4ebBHO-UccnenoBaTeNbCKONn U
NPOEKTHOM AeATeNbHOCTU, HaBblkaMn paspeLueHns npobnewm;

- BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3N n
aKkTyanusnpoBaTb 3ajady, BblABUraTb NMNoTesy ee pellueHus,
HaxoauTb aprymeHTbl ana  [gokasaTenbcTBa cBOUX
YTBEPXOAEHUN, 3a4aBaTb NapameTpbl U KPUTEPUN PELLEHNS;

- aHanuaupoBaTb MOMlyYEeHHble B XO4€ peLleHUs 3agauu
pesynbTaTbl, KPUTUYECKM OLIEHMBATb WX [OOCTOBEPHOCTb,

aKTyanm3mpoBaTtb

npoTnBope4vnA B

NEATENbHOCTb,
LuensMm, oLeHuBaTb

oLeHuBaTb
PUCKM

- chOpMMPOBAHHOCTb MPEACTaBNEHUN O Ponu U MecTe
OU3NKN 1 aCTPOHOMUN B COBPEMEHHOW Hay4YHOW KapTUHE
Mupa, 0 cuctemoobpasyrowen ponn OU3nKM B pasBuTumn
€CTECTBEHHbIX  HayK, TEeXHUKM U  COBPEMEHHbIX
TEXHOMNOMNN, O BKNage pPOCCUMUACKUX U 3apybexHbIX
YYEHbIX-(PU3NKOB B  pasBUTME  HaykW;  MOHMMaHue
dunsnyeckon CYLLIHOCTU HabntogaemMbix ABINEHUN
MUKpPOMMpPA, Makpomupa WU Meramupa; foHMMaHWe posiun
aCTPOHOMUKN B NPAKTUYECKON AEeATENbHOCTM YenoBeka U
AanbHEeNWeM  Hay4YHO-TEXHUYECKOM  pasBuTMKM,  POnu
u13nKn B hopmMMpoBaHUM Kpyrosopa u OyHKUMOHANbHOM
rPaMOTHOCTM YeroBeKka ANd peleHus nNpaKTUYecKux
3apav;

- BnageTtb OCHOBOMonarakLwmmm dmamyeckumm
NOHATUAMMU " BENUYMHaMU, XapakTepm3yoLmnmm
dusnyeckne npouecchbl (CBA3AHHLIMKU C MEXaHUYECKUM

OBWXEHNEM, B3aUMOOEWUCTBUEM Tefl, MeXaHUYeCKUMMU
konebaHuamMmmn n BOJTHAMWU; ATOMHO-MONEKYNAPHbIM
CTpoeHunem BellecTBa, TennoBbiMU npoueccamu;

ONEeKTpU4eCKMM U MarHUTHbIM MNOJNIAMU, ISNEKTPUYEeCKUM
TOKOM, 3J1IEKTPOMArHNTHbIMA KonebaHusaMn n BOJTHAMM;




NPOrHO3npoBaTb U3MEHEHUE B HOBbIX YCIOBUSIX;
- YMETb [MEpPeHOCUTb 3HaHWA B MNO3HABATENIbHYD WU
NpaKTUYecKyto 06nacTy XN3HeO4eaTenbHOCTY;

- YMeTb WHTErpypoBaTtb 3HAHWA W3 pasHbIX MNpegMeTHbIX
obnacren;

- BblABUratb HOBble uUOewn,
noaxonbl N peLleHuns:;

- CMOCOOHOCTb WX WCMNOMb30BaHUA B MO3HaBaTENbHON U
coumManbHOW npakTuke

npegnarate OpuUrnHalibHble

ONTUYECKUMWN  SIBMIEHUSAMMW; KBAHTOBbIMW  ABMEHUAMW,
CTPOEHMEM aTOMa M aTOMHOro siApa, PaanOaKTUBHOCTLIO);
BnageTb OCHOBOMoOMarawLWuMmn ACTPOHOMUYECKNMMU
NOHATMSMK, NO3BOSIAOLLNMU XapakTepmM3oBaTb NPOLIECCHI,
npoucxogsilune Ha 3Be3fax, B 3Be3dHbIX cucTeMax, B
MEXranakTm4yeckon cpepe; [OBWxeHMe HebecHbix Ten,
3Bonounto 3Be3a 1 BeceneHHow;

- BnageTb 3aKOHOMEPHOCTAMMW, 3aKOHaMW U TEeopusIMU
(3akoH BcemupHoro TaroteHus, |, Il n 1l 3akoHbl HetoTOHA,
3aKOH COXPaHEHMUSI MEXaHM4YeCKOW SHEepruu, 3akoH
COXpaHeHnsa umMmnynbca, MpPUHUMIA  Cynepnosvumm cun,
NPUHUUN  PaBHOMPABHOCTU  MHEpUMamnbHbLIX  CUCTEM
OTCYETa; MONEKYISAPHO-KMHETUYECKYID TEOPUIO CTPOEHUSA
BellecTBa, rasoBble 3aKOHHI, nepBbIN 3aKOH
TEPMOANHAMUKN; 3aKOH COXPaHEeHUs 3MNEeKTPUYECKOro
3apsiga, 3akoH KynoHa, 3akoH Oma gns ydactka uenu,
3akoH Oma ans nofHOW 3neKTPUYecKoM Lenu, 3akoH
[bkoyna - JleHua, 3aKOH 3NEeKTPOMarHUTHOW WHOYKUUN,
3aKOH COXPaHEHUs1 3JHEepruM, 3aKkoH MNPSMOSIMHENHOIO
pacrnpocTpaHeHnsl CBETa, 3aKOH OTPaXXeHWsA CBEeTa, 3aKOH
npenomMsrieHns ceeTa; 3aKOH COXPaHEeHUs 3Hepruu, 3akoH
COXpaHeHus nmnyrnbca, 3aKOH COXpaHeHns
3MEKTPUYECKOro 3apsida, 3aKOH COXPaHEeHUs MacCOBOrO
yucna, noctynatel bopa, 3akoH pagMOaKTUBHOMO
pacrnaga); YyBEepeHHoe WCMNOoMb30BaHWE  3aKOHOB U
3aKOHOMEPHOCTEN NpU aHanua3e U3nYecknx ABNeHun u
NpoLEeCcCoB;

- chopMMpoBaTb YMEHUsS pellaTb pacyeTHble 3agjayun ¢
SIBHO 3aJaHHOW (U3MYEeCKon MoAenblo, UCMonb3ys
dun3nyeckme 3akoHbl U MPUHLMMLI, HA OCHOBE aHanuaa
ycnoeus 3agayn  Bblbupatb  (PU3MYECKYD  MOAenb,
BblAenaTb  u3ndeckne - BenUYMHbI U POPMYIbI,
HeobOxoanMble AN €€ peLleHus, NPOBOAUTbL pacyeTbl U
oueHnBaTb peanbHOCTb NoSTy4EHHOro 3Ha4yeHus
HbM3MYECKON BENUYUHBI; peLlaTb Ka4yecTBEHHble 3agadu,
BbICTpauBasi JOrMYEeCcKM HEenpoTMBOPEUMBYIO  LIEMOYKY
paccyXaeHUWin C Onopol Ha U3YYEeHHble  3aKOHHbI,
3aKOHOMEPHOCTU U Pn3NYECKMNE ABMEHNS




MK 1.2. KoHBepTupoBatb
aHanoroBble [AdaHHble B
undposble,  BbINOSMHATb
NoaroToBKY  LMAPOBbIX
AaHHbIX ans
AanbHenwen obpaboTku
N apXMBMpPOBaHUS

- CaMOCTOSITENTbHO OCYLLEeCTBINATb no3HaBaTesnbHYyH
AeATenbHOCTb, BbISBMATb npobnemel, CTaBuUTb n
dopmMynmpoBaTb COOCTBEHHLIE 3agaynm B obpasoBaTenbHOM
AEATENbHOCTU U XKMU3HEHHbIX CUTYaLUSIX;

- CaMOCTOATENbHO COCTaBMATb NfaH pelleHus npobnembl C
y4eTOM UMEIOLLUXCA PecypcoB, COBCTBEHHbIX BO3MOXHOCTEN U
npeanoyYTeHNN;

- AaBaTb OLEHKY HOBbIM CUTYaLMAM;

cnocobcTBoBaTb QOPMUPOBAHUIO U MPOSABMAEHUIO  LUMPOKOW
apyanumumn B pasHblix 0b6nacTax 3HaHW, NOCTOSIHHO MOBbLILWATL
cBOWN 0b6pasoBaTenbHbIA U KyNbTYPHbIA YPOBEHb;

- ucnonb3oBaTb NpuMeMbl pedniekcun Ansi OLEHKU CUTyauuw,
BblOOpa BEPHOro peLleHNs;

- YMeTb OLuEeHMBaTb pPUCKM W CBOEBPEMEHHO MPUHUMATL
PELLUEHNS MO UX CHIDKEHUIO;

- 3MOLIMOHanbHbIN WHTENMNEeKT, npeanonararoLni
CPOPMUPOBAHHOCTD:
BHYTPEHHEN MOTMBALMK, BKIOYaKLWeENn CTpeMneHue K

AOCTWKEHMIO LEenn u ycnexy, ONTUMWU3M, WHULNATUBHOCTD,
yMEHMe OeNCcTBOBaTb, MCXOAS N3 CBOMX BO3MOXXHOCTEN;

- amnaTum, BKIItOYaAIOLLLEe cnocobHocTb NOHUMAaTb
3MOLMOHANbHOE COCTOSAHWE OPYIMX, Y4YUTbIBaTb €ro npu
OCYLLECTBIIEHUN KOMMYHMKALMWN, CNOCOBHOCTb K COYYBCTBUIIO U
CconepeXnBaHuio;

- couMarnbHbIX HAaBbIKOB, BKITHOYaOLWMX CNIOCOOHOCTb
BbICTPanBaTb OTHOLLUEHMS C APYrMMM NtoAbMM1, 3a60TUTbCS,
NposABNATb UHTEPEC M pa3pellaTb KOHQIIMKTbI

- BageTb OCHOBHbIMW METOAAMWN HAaYy4YHOrO NO3HAHWS,
ncnonb3yembiMun B hmsnke: NpoBognTb NPsIMbIE U
KOCBEHHbIE N3MepeHns pnsnyecknx Benn4mH, Bblibupas
onTUManbHbIN CNOCO6 N3MEPEHMSA U UCNIONb3YS
N3BECTHblE METOAbl OLIEHKWN NOrPeLLIHOCTEN N3MEPEHNIA,
NpPoBOANTb NUCCNedoBaHNE 3aBUCUMOCTEN (PUBNYECKNX
BENUYNH C UCMOMNb30BaHNEM NPSIMbIX U3MEPEHUN,
006BACHATL NOMYyYEeHHbIE Pe3ynbTaTbl, UCNONb3Ys
dmsnyeckne Teopun, 3akoHbl U MOHATUSA, 1 AenaTb
BbIBOAbI; cobntogaTth npasuia 6esonacHoro Tpyaa npu
npoBeaeHnn nccrnenoBaHni B pamkax y4ebHoro
3KCnepuMeHTa 1 y4ebHO-nccrnegoBaTeNbLCKOM
AeATeNbHOCTU C MCNONb30BaHMEM LIMPOBLIX
N3MepUTENbHbBIX YCTPOWCTB 1 NabopaTopHOro
o6opyaoBaHus; cOopMMPOBaHHOCTbL NpeacTaBneHni o
MeToAax NOJSTyYEHUS1 HAaYYHbIX aCTPOHOMUYECKNX 3HAHWI

MK 1.3. dopmwuposaTtb
3anpocbkl AN nonyvyeHns
nHcpopmaumm B Basax
AaHHbIX

- camocToaTenbHO dopMynuMpoBaTb W akTyanusnpoBaTb
npobnemy, paccmMatpmBaTtb €€ BCECTOPOHHE;

- YCTaHaBNuBaTb CYLLECTBEHHbIA NPU3HAaK UM OCHOBaHUSA AN
CpaBHEHWs, Kraccudukauum n obobdLeHns;

- onpegenaTb Lenn OeATenbHOCTW, 3agaBaTh napameTpbl U
KpUTEPUM NX OOCTUXKEHUS;

- BbiSBAATb  3aKOHOMEPHOCTU U
paccmaTpuBaeMbIX SBIIEHUSX;
-  BHOCUTb KOPPEKTMBbI B
COOTBETCTBME  pe3yrnbTaToB
nocneacTBuUi AeaTenbHOCTY;

npoTMBOopeYnss B

neATenbHOCTb, OLUeHMnBaTb
uenam, oLueHunBaTb PUCKn

- chOpPMUPOBAHHOCTb MPEACTaBNEHUN O PONU U MecTe
M3MKN M aCTPOHOMUM B COBPEMEHHON Hay4yHOW KapTuHe
Mupa, 0 cuctemoobpasyrowen ponn OU3NKM B pasBuTum
€CTECTBEHHbIX  HayK, TEeXHUKM U  COBPEMEHHbIX
TEXHOMNOMNN, O BKNage pPOCCUMUACKUX U  3apybexHbIX
yyeHbIX-OU3MKOB B pasBUTME  HayKkW;  MOHUMaHue
dunsnyeckon CyLLHOCTH HabngaeMbIx ABNEHUN
MUKpPOMMPA, Makpomupa WU Merammpa; NOHMMaHWe ponu
aCTPOHOMUKN B NPAKTUYECKON AEeATENbHOCTM YenoBeka U
AanbHEeNWeM  Hay4YHO-TEXHUYECKOM  pPas3BuTMKM,  POnu
dPU3NKM B (POpMMPOBAHUM Kpyrosopa M (PYHKLMOHANLHON




- pa3BMBaTb KpeaTUBHOE MbILLNIEHME NPU PELUEHUMN XKU3HEHHbIX
npobnem

- BrageTb  HaBblkamMu  y4ebHO-UccnegoBaTernibCKon U
NPOEKTHOW AeATENbHOCTU, HaBblkaMn paspeLleHns npobnem;
- BbISIBMNSATb NPUYNHHO-CNEACTBEHHbIE CBSA3K "
akTyanusupoBaTb 3agady, BblABUraTb rMnoTesy ee peLueHus,
HaxoauTb  aprymMeHTbl NS [okasaTenbCTBa  CBOMX
YyTBEPXOEHWU, 3aaBaTb NapaMeTpbl U KpUTEPUN PELLEHWS;

- aHanuauposaTb MOMlydeHHble B X04e pelleHus 3agayu
pe3ynbTaTbl, KPUTUYECKM OueHMBaTb WX [AOCTOBEPHOCTb,
NPOrHO3NpoBaTb M3MEHEHNE B HOBbIX YCINOBUSIX;

- yYyMeTb MNEepeHOCUTb 3HaHWA B MO3HaBATENbHYIO U
NpakTUYeCcKyto 06nacTu XXM3HegeaTeNnbHOCTH;

- YMEeTb WHTErpupoBaTb 3HaHWS W3 pasHblX MNPeAMETHbIX
obnacren;

- BbldBMraTb HOBble uaew,
noAaxoApbl U peLleHns:;

- CNOCOBHOCTb MX MCMNOMb30BaHUA B MO3HABaTENlbHOW U
coumManbHOW npakTuke

npegnarate OpuUrnHalbHble

rPaMOTHOCTM 4enoBeka AN  pelleHUss NPakTUYecKnx
3afav;

- BnageTb OCHOBoOMoMararLwnumm umanyeckummn
MNOHATUAMU W BENMYMHAMW,  XapaKTepu3yLLMMU
dm3nyeckme npoueccbl (CBSA3AHHLIMM C MEeXaHUYeCKUM

OBWKEeHWeM, B3auModencTBMemM Temn, MexaHU4ecKuMin
konebaHnaAMM 1M BONMHaMK;,  aTOMHO-MOJEKYNSAPHbLIM
CTPOEHUEM BelllecTBa,  TENMOBbIMW  MpoLieccamu;

ANEKTPUYECKMM N MarHUTHbIM MOSIAMU, 3NIEKTPUYECKUM
TOKOM, 9fEKTPOMAarHUTHbIMU KonebaHusaMM u BOSTHaMu;
ONTUYECKUMWN  SIBMEHUSAMMU, KBAHTOBbIMW  SABMEHUAMW,
CTPOEHMEM aToOMa M aTOMHOrO siApa, PaanOaKTUBHOCTLIO);
BnageTb OCHOBOMONarawLWuMmn aCTPOHOMUYECKNMMU
NOHATMSMK, NO3BOSIAOLLNMUK XapakTepmM3oBaTb NPOLIECCHI,
npoucxoasiine Ha 3Be3fax, B 3Be3dHbIX cucTeMax, B
MEXranakTM4yeckon cpege; [OBWKeHMEe HebecHbIx Ten,
3Bonounio 38e3a n BeceneHHom;

- BnageTb 3aKOHOMEPHOCTAMMW, 3aKOHaMW U TeopusIMU
(3akoH BcemupHoro TaroteHus, |, Il n 1l 3akoHbl HbloToHa,
3aKOH COXPaHEHUSI MEXaHWYEeCKOM SHEpruu, 3aKoH
COXpaHeHnsa umMmnynbca, MPUHUMN Cyneprnosvumm cun,
NPUHUUN  PaBHOMPABHOCTU  MHEpUMamnbHbLIX  CUCTEM
OTCYeTa; MOMEKYNSPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BeLLecTBa, rasoBble 3aKOHb, nepBbIN 3aKOH
TEPMOANHAMUKN; 3aKOH COXPaHEHUs  SneKTPU4eckoro
3apsga, 3akoH Kynoda, 3akoH Oma gns yyacTtka uenw,
3akoH Oma ansg MNoNHOM 9SNEeKTPUYECKOM Lenu, 3akoH
[bkoyna - JleHua, 3aKOH 9NEeKTPOMArHUTHOM MHOYKUUN,
3aKOH COXPaHEHUSs1 3JHEpPrun, 3aKoH MNPSMOSIMHENHOIO
pacnpocTpaHeHus1 cBeTa, 3aKOH OTPaXXEHUs1 CBeTa, 3aKOoH
NpenioMneHns cBeTa; 3aKOH COXPaHEHUsS JHEpPruu, 3aKoH
COXpaHeHus nMnynbca, 3aKOH COXpaHeHns
3MEKTPUYECKOro 3apsida, 3aKOH COXpPaHEeHUsi MacCOBOro
yucna, noctynatbl bopa, 3akoH pagMOaKTUBHOIMO
pacnaga); YyBEpeHHOoe WCMNOoMb30BaHME  3aKOHOB U
3aKOHOMEPHOCTEN MNpU aHanua3e MU3andYecknx ABNeHUn u
NpOLECCOB;

- chopMMpoBaTb YMEHUsI pellaTb pacdeTHble 3agjayun ¢




SIBHO 3aJaHHOW (pu3MYeckon MoAenblo, UCMNonb3ys
dm3myeckne 3akoHbl M MPUHLMMbI; HA OCHOBE aHanmsa
ycrosmst  3agaunm  BbldMpatb  U3NYECKYHD  MOAEnNb,
BblAeNATb  uandeckne  BenUUMHbI U OPMYIbI,
HeobOxoaMMble AONsi ee peLleHus, NPOBOAUTbL pacyeTbl U
oueHnBaTb peanbHOCTb NOJSTy4EHHOro 3Ha4vyeHus
un3n4eckon BENUYUHBI, pellaTb KadecCTBEHHbIE 3agauu,
BbICTpamBass NOMMYECKN HEMNPOTUBOPEUUBYHO  LIEMOYKY
paccyXOeHWn C  OfMopoM Ha  WU3YYEeHHble  3aKOHbI,
3aKOHOMEPHOCTU U PU3NYECKME SBNEHMS




2. CTPYKTYPA U COOEPXXAHME YYEBHOW OUCLUMIIUHBI

2.1. O6bem gucumnnuHbl U BUAbI y4ebHOM paboTbl

Bua yye6HoM paboThbl

Oo61bLem yacoB

O61bem obGpa3oBaTenibHOW NporpaMmMbl Y4e6HOW AUCLUNIIUHbI 144
BT. Y.

OcHoeHoe codepikaHue 112
TeopeTnyeckne 3aHATUA 83
nabopaTopHble 3aHATUS 26
npodeCccMoHanbLHO-OPUEHTUPOBAHHOE coaepXKaHue 26
KoHcynbmauuu 3
lMpomexxymoyHasi ammecmauusi (3K3aMeH) 6




2.2. TemaTn4ecKknmn nnaH n copgepxxaHue y4ebHon AUCLUMNNNHBI

HanmeHoBaHune CogaepxaHune yyebHoro maTtepuana, nabopatopHble 1 NpakTuyeckne paboTbl, UHOUBMAYAIbHBIA NPOEKT (ecnu dopmupye
pasgenoB N Tem npeaycMoTpEHbI) O?ﬂbe Mble obuime
n
Hacos npodeccuo
HalbHblE
KOMMeTeHL,
nn
1 2 3 4
Tema 1.1 CogepxaHue yyebHoro matepunana: 2 OK
BeepeHue. 1 ®u3uka n meToabl Hay4YHOro NO3HaHUA 2 03
dunsmka — dyHgameHTanbHas Hayka O npupoge. EcTtecTBeHHO-HayyHbIi METOA MO3HAHWS, €ro BO3MOXHOCTU U OK 05
rpaHuLbl NMPUMEHMMOCTU. JKCMEPMMEHT N Teopusi B Npouecce No3HaHusa npupoabl. MogenupoBaHne duandecknx
SIBIIEHWA M npoueccoB. Ponb akcnepMMmeHTa M Teopuu B MpOLECCe MO3HaHWA npupodbl. Puamdeckas BennymHa.
dunsndeckme 3akoHbl. ['paHMLbl NPUMEHNUMOCTU (DU3NYECKUX 3aKOHOB M Teopun. MpuHuun cooteBeTcTBUA. NoHATHE O
dmandeckon kapTmHe mupa. lNorpeliHoCcTn naMmepeHnin PU3N4eCcKUX BENUYNH.
Pasgen 1. MexaHuka 22 OK
Tema 2.1 CopgepxaHue yyebHoro matepunana: 6 01
KuHemaTukn | 2 MexaHuuyeckoe ABWKEHUE U ero XxapakTepucTuKu 2 OK
MexaHunueckoe aBwXkeHue M ero Buabl. MatepuanbHas Touka. CkansipHble U BEKTOPHblE hu3nMyeckme BeNNYMHLI. 02
OTHOCUTENBHOCTL MexXaHU4eckoro ABwkeHus. Cuctema otcyeta. lNMpuHumn oTHocuTenbHocT [anunesa. CnocoObl OK
onucaHus aswxkeHus. Tpaektopud. [yTb. [epemelleHne. PaBHOMepHOe npAMonuHenHoe aswukeHue. CKopocCTb. 04
YpaBHeHne asmxeHus. MrHoBeHHas n cpeaHsisi CKOpoCTU. YCKOpeHue. E))SK
3 Bugbl aBnxkeHUA 1 ux rpacuyeckoe onmcaHue 2 OK 07
MpsAMOnNMHENHOe ABWKEHWE C MOCTOSHHbIM YCKOpeHueMm. [lBmXeHne C MNOCTOSIHHbIM YCKOpeHMeM CBOOGOAHOro MK 1.1
nageHvsi. PaBHOMEpPHOE ABMXEHWE TOYKM MO OKPYXKHOCTM, YrroBas CKOpOCTb. LieHTpocTpeMuntenbHOe yCKOpeHMe. MK1.2
KuHemaTtuka abcontoTHO TBEpAOro Tena MNK1.3
4 MpaKkTUKO-OPUEHTUPOBaAHHbIE 3afa4M C TEXHUYECKUM cofepKaHuem 2
M3mepeHne MrHOBEHHOW CKOpOCTU. MccnegoBaHMe COOTHOLWUEHUA MeXay MyTamu, NPOoNOEeHHbIMKM Ternom 3a
nocrnefoBaTternbHble paBHble MPOMEXYTKU BPEMEHW NPU PaBHOYCKOPEHHOM ABWXEHUW C HadanbHOW CKOPOCTHIO,
paBHOW Hymn. W3yyeHne [OBMXKEHUS Llapvka B BA3KOW XUAKOCTU. WM3yyeHne [OBWXeHUA Tena, OpOoLleHHOro
rOpPU3oHTaIbHO.
Tema 2.2 CopepxaHue yyebHoro matepunana: 6




OnHamuku 5 BsanmopgencTtBue Ten. 3akoHbl AMHaMUKM HbloToHa 2
OcHoBHaga 3agada guHamukn. Cuna. Macca. 3akoHbl MexaHukn HetoToHa. Cunbl B npupoge. Cuna TsxkecTtn n cuna
BCEMUPHOIO TArOTEHMUSI.
6 Cvnbl B npupoge 2
3aKkoH BceMUpHOro TaroTeHusi. lNepBasi kocMudeckast cKoOpocTb. [BwkeHne nnaHeT u Manblix Ten ConHeudHown
cuctembl. Bec. HeBecomocTb. Cuna ynpyrocTu, 3akoH 'yka, gedpopmanms. Cuna TpeHusl, 3aKoH CyXoro TpeHns
7 Nab6opatopHaa pa6orta Ne1 «WUccnepoBaHMe ycnoBuMM paBHOBeCUS TBEpPAOro Tena, MMEKLUero ocb 2
BpaleHua»
Tema 2.3 CopgepxaHue yyebHoro matepunana: 10
3aKoHbI 8 3aKkoH coxpaHeHusi UMNyrnbca. 3aKOH COXpPaHeHUs 3Heprum 2
coxpaHeHuss B | Umnynbc Tena. ImMnynbC cunbl. 3akOH cCOXpaHeHus umnynbca. PeaktuBHoe OBwxKeHue. Ynpyrve u Heynpyrve
MexaHuke CTONKHOBEHMS
9 3aKOH coxpaHeHUs1 aHepruu 2
MexaHunyeckas pabota M MowHOCTb. KuHeTndyeckast aHeprusi. [loTeHumanbHas 3Heprusd. 3akOoH COXpaHEeHMUs
MexaHN4eCcKon aHeprun. PaboTa cunbl TEXeCTu u cunbl ynpyroctu. KoHcepBaTUBHLIE CUTbI.
10 NMprmeHeHMe 3aKOHOB COXpaHEHUs1 MPU pelleHUN NPaKTUKO-OPUEHTUPOBAHHbLIX 3a4a4. 2
M3yueHne cBA3M cKOpoCTeW Ten npu Heynpyrom ypape. MccrnepoBaHue cBA3M paboThl CUMbl C U3MEHEHMEM
MeXaHN4YeCKOM 3Hepruun Tena.
TexHnyeckme yCTpPOWCTBA M NpakTU4eckoe nNpUMEHEHME: BOOOMET, Komnep, MNPYXWHHbLIA NUCTONEeT, ABWXEeHue
NCKYCCTBEHHbIX CMYTHUKOB U pakerT.
VMcnonb3oBaHne 3akOHOB MeXaHUKM Ans 00bACHEHUS ABWKEHUS HEBECHbIX Ten 1 ANst pa3BUTUS KOCMUYECKNX
nccnegoBaHUN, rpaHULbl MPUMEHUMOCTU KNacCUYeCKoM MexaHukn. MiMmTtaums HeBeCoMOCTH
11 JlabopaTtopHasn paboTta Ne 2. «<MccnegoBaHue cBA3N PaboTbl CUNbI C UBMEHEHUEM MeXaHUYeCKON IHeprum 2
Tesia Ha NpMMepe PacTAXXeHUsA Pe3MHOBOIO XryTay
12 KoHTponbHas pabota Ne 1 no pasgeny «MexaHuka» 2
Pasgen 3. MonekynsapHas usnka n TepmogmHammka 22 OK
Tema 3.1 \ CogepxaHue yyebHoro marepuana: 8 01




OcHoBbl
MONEKYNSAPHO-
KMHEeTUYEeCcKomn

Teopun

13 MonekynsipHo-kuHeTuyeckas teopmsa. OcHoBHoe ypaBHeHune MKT.

OCHOBHbIE MONOXEHUS MOSIEKYNSAPHO-KMHETUYECKOW Teopun. Pasmepbl U Macca Mornekyn u atomoB. BpoyHoBckoe
ABmxkeHne. Cunbl U 9HEPrna MeXMONeKynapHoro B3anmogenctasns. CtpoeHne raszoobpasHbliX, XUOKUX U TBEpPAbIX
Ten. CKOpOCTU OBWXEHUA MOSiekyn M ux maMmepeHue. VpgeanbHbin ra3. [aeneHue rasa. OCHOBHOe ypaBHeHWe
MOMEKYNAPHO-KMHETUYECKON TEOpMM ras3oB. TemnepaTtypa M ee mamepeHue. ABCOMIOTHBIA HyMb TemnepaTypbl.
TepmogmHamumyeckasa Wkana Temnepatypbl. Temnepartypa 3Be3a.

14 F'a3oBble 3aKOHbI
YpaBHeHUE COCTOSHUS uaeanbHoro rasa. Maonpoueccbl M ux rpadukun. asoBble 3akoHbl. MonsipHasa rasoBasi
NOCTOSIHHAA

15 MpakKTuKo-opueHTUpOBaHHbIE 3a4a4u C TEXHUYECKUM coaepKaHuem
PeweHune 3agay ¢ npodeccrnoHanbHON HanpaBneHHOCTLIO N0 TeMe «[a30Bble 3aKOHbI»

16 JlabopaTopHas pa6orta Ne 3. «M3y4yeHne ogHOro U3 M3oNpoLeccoBy

Tema 3.2
OcHoBblI
TEepMOOMHaAMUKN

CopepxaHne y4ebHoro matepmana:

17 BHyTpeHHAA 3Heprusa n paborta rasa
BHyTpeHHss aHeprusi cuctembl. BHYTpeHHAS aHeprust ngeansHoro rasa. Pabota n Tennota kak opmbl nepegaydn
3Heprun. TennoemKocTb. YaenbHas TennoemMKocTb. Konmyecteso TennoTbl. YpaBHEHUE TeNNoBoro 6anaHca.

N[O

18 3akoHbI TepmoagnHaMmuku. NpuHUMN 0EeNCTBUA TeNJIOBbIX MAaLLUUH
lMepBoe Hauano TepmoguHamukn. AgnabaTHbii Npouecc. Bropoe Havano TepmoavHamuku. lNMpuvHUMn OencTBus
TennoBoun mawuHbl. Tennosble agsuratenn. KM trennosoro

19 JlabopaTopHas pabota Ne 4. «KM3mepeHune yaenbLHON TeNNOEMKOCTU»

N

Tema 3.3
ArperaTtHble
COCTOSIHUA
BellecTBa u
rasoBble
nepexonbl

CopaepxaHue yyebHoro matepunana:

0o

20 XapaKkTepucTuUKa XXUAOKOro U ra3o0oopasHoro COCTosiHUA BellecTBa

McnapeHue n koHaeHcauus. HacblweHHbIn nap 1 ero cBoncTea. ABCONITHAA 1 OTHOCUMTENbHAsA BNAaXXHOCTb BO3AyXa.
Mpnbopbl ana onpegeneHnsa BAaXHOCTU Bo3adyxa. Toudka pocbl. KuneHne. 3aBUCMMOCTbL TemnepaTypbl KAMEHUS OT|
JasneHus. Kputudeckoe coctosiHue BellecTsa. [eperpeThbii nap 1 ero UCnonb3oBaHMe B TEXHUKE. XapaKTepucTuka
XMOKOro CocTosiHnA BewecTtsa. [MOBEPXHOCTHbIN CNOW XUOKOCTU. QHEPrns NOBEPXHOCTHOrO cnos. bnvmkHuin nopsagok.
[MoBepxHOCTHOE HaTshkeHne. CmadmBaHue. FBMEHMs Ha rpaHuue XMOKOCTU ¢ TBepAbiM Tenom. KanunnspHble
SABMIEHMS.

21 XapakTtepucTuka TBepaoro CoOCTosiHus1 BellecTBa
Teepaoe Teno. Kpuctannudeckme n amopHble Tena. AHM30TpoONnA CBOMCTB Kpuctannos. XKngkue kpuctansbl.
CoBpeMeHHble maTepuansl. [NnaenexHne n kpuctannuaauud. YaenbHas Tennota nnasnexHus. Cybnumaums.

YpaBHeHue Tennosoro 6anaxHca

OK
02
OK
03
OK
04
OK
05
OK
07
MnK1.1
MK1.2
MNK1.3




22 JlabopatopHasn paboTta Ne 5 «OnpeaeneHue BNaxHOCTU BO3AyXa.» 2
23 KoHTponbHas paboTta Ne 2 no pasgeny «MonekynspHasa comsmka n TepMmognHamMmmKa» 2
Paszgen 4. dnekrpognHamMuka 44 OKO01
Tema 4.1 CogepsxaHue yyebHoro matepuana: 10 OK 02
dnekTpocTaTtuka | 24 AnekTpnyeckumn 3apaa. 3akoH KynoHa. 2 OK 03
ornekTpudeckne 3apsaabl. OnNeMeHTapHbIN 3nekTpuyeckun 3apsd. 3akoH coxpaHeHus 3apsga. 3akoH Kynowa. 8E 8;’
rnekTpudeckasa NOCTOAHHaS. OK 07
25 dnekTpuyeckoe none u ero xapakTepucTuku. 2 MK 1.1
OnekTpudeckoe none. Hanps»KeHHOCTb anekTpuyeckoro nons. MNpuHumn cynepno3vumm nonen. NoreHuyman. PasHocTb MK1.2
noteHyunanos. CBs3b MeXAy HaNPsSXKEHHOCTbIO U PA3HOCTbLIO MOTEHLMANOB ANEKTPUYECKOro Nnosns. MK1.3
26 NMpoBOAHUKN U ANINEKTPUKUN B INIEKTPUYECKOM Norne. 2
MpoBOAHMKM B 3NEeKTpMYeCcKOM none. [ManekTpukm B anekTpuyeckom none. Monapusaums gmanektpukos. PaboTta
CUN 3NeKTpoCTaTUYECKOro nonsl.
27 JHeprusa anekTpu4yeckoro nons KoHgeHcartopsbl. 2
OnektpoemkocTb. EgnHunubl anektpoemkoctn. KoHaeHcaTopbl. CoeanHeHve koHaeHcaTopoB B Gatapeto. QHeprus
3apsPKEHHOro KoHAeHcaTopa. JHepPrus anekTpuyeckoro nons. NpumMmeHeHne KOHOEHCAaTOPOB
28 KoHTponbHasa pab6oTta Ne 3 no Tteme «QneKkTpocraTukay 2
Tema 4.2 CopepxaHne yyebHoro matepmana: 18
[NocTOAHHBIN 29 MNoCTOAHHDbIN 3NeKTpu4ecknm Tok. 3akoHbl Oma. CoeguHeHne NPoBOAHNKOB 2
anekTpuyeckuin | Ycnosusi, Heobxoaumble Ans BO3HUKHOBEHMSA W NoadepKaHus anekTpuyeckoro Toka. Cuna Toka u NroTHOCTb TOKa.
TOK. TOKM B 3akoH Oma anga y4dactka uenu. 3aBUCMMOCTb 3NEKTPUYECKOro CONPOTUBNEHUA OT MaTtepuana, AfnvHbl 1 nnowaan
pasnnYHbIX nornepevyHoro ceveHuss npoBogHuka. [lapannenbHoe W nocrnegoBaTenibHOE  COeUHEeHUE  NMPOBOLHUKOB.
cpenax OnekTpoaBmKyLLast cuna UCTOMHUKa Toka. 3akoH OmMa Angd NOonHonm uenn. SneKkTpuyeckme Lenu.
30 lpaKkTUKO-OpMEHTUPOBAHHbIE 3a4a4YM C TEXHUYECKUM copepXaHuemM ONeMEHTbl 3MEeKTPUYEeCcKon Lenu. 2
3akoHbl Knpxroga ana yana. CoeanHeHne NCTOUHMKOB 3f1EKTPUYECKON aHeprm B batapeto
31 JTabopaTtopHasa pabota Ne 6. «M3y4yeHne cMeaHHOro coeauHEeHUs Pe3McTopoB.» 2
32 MpaKkTUKo-opueHTUpPOBaHHbIE 3af4a4yu C TeXHUYECKUMM cofep)kaHueMm PelueHune 3agady ¢ NnpodeccnoHanbHoOm 2
HanpaBneHHOCTbIO N0 TeMe «3akoHbl Oma»
33 NabopaTopHasn pabota Ne 7. «<M3amepeHne 3nNeKTPOABUXYLLEN CUMbI UCTOYHMKA TOKa U ero BHYTPEHHero 2
CONPOTUBJIIEHUA.»
34 dneKkTpuyeckum Tok B metannax. 3akoH [bxoyns-JleHua 2

3aBUCMMOCTb 3NEKTPUYECKOrO COMPOTUBMEHMS NMPOBOAHUKOB OT TeMnepaTypbl. TemnepaTypHbIn KO3 DULMEHT
conpoTtueneHnsi. CBepxnpoBogMMocTb. PaboTa n MOLHOCTb NOCTOSIHHOMO TOKa. TennoBoe AeNCTBME TOKa. 3akoH

[xoyna—IJleHua.




35 lMpakKkTuKo-opueHTUpPOBaHHbIE 3ala4yM C TEXHUYECKUM coaepXaHueM PelleHue 3agad ¢ npodeccrmoHarnbHON 2
HanpaBNeHHOCTbIO NO TeMe «PaboTa U MOLLHOCTb MOCTOSIHHOMO TOKa»
36 DneKTpMYeCKNn TOK B pasfnnyHbIX cpepax 2
OnekTpu4ecKknin TOK B MeTannax, B anekTponuTax, rasax, B Bakyyme. Onekrponua. 3akoH anektponunsa ®apages.
ONeKTPOXMMNYECKUIA 3KBMBANEHT. Buabl rasoBbiX pas3psaoB. TepMoanekTpoHHas amuccus. MNnasma.
37 KoHTponbHasa pab6oTta N2 4 no Teme «[MOCTOAAHHLIN INEKTPUYECKUIA TOK. TOKM B pasfnnyHbIX cpegax» 2
Tema 4.3 | CogepxaHune y4ebHoro marepuana: 16
MarHuntHoe 38 MarHuTHOe nosne 1 ero CBOMCTBa 2
none. Bektop wHAYKUMM MarHuTHOro nons. HanpsikeHHOCTb MarHMTHOro nons. MarHUTHble CBOWCTBa BeLecTBa.
OnektpomMarH | MarHutTHas npoHuuaemMocTtb. ConHevHas akTUBHOCTb M €€ BnusiHue Ha 3emnto. MarHuTtHele Oypu
nTHas 39 Cuna Amnepa. Cuna JlopeHua 2
MHAYKUMA. [encTBne MarHUTHOro Monsd Ha NPAMONUMHENHbIN NPOBOOHWK C TOKOM. B3ammopencteue TokoB. Cuna Amnepa.
MpumeHeHne cunbl Amnepa. MarHuTHbIM NOTOK. PaboTa no nepemeLLeHnio NPOBOAHNKA C TOKOM B MarHUTHOM Morse.
[encteme marHMTHOro nons Ha gBwxywmncsa 3apsag. Cuna JlopeHua. MNpumeHenne cunbl JlopeHua. Onpegenenue
yAenbHoro 3apsga.
40 MNMpaKTUKo-opMeHTUPOBaHHbIE 3aa4M C TeXHUYECKUM coaepXaHmeM TexHUn4eckme ycTponcTea u 2
npakTu4eckoe NpMMeHeHNe: NOCTOSAHHbIE MarHuTbl, ANEKTPOMAarHUTbl, dNeKTpoaBUraTesb, yCKOpUTenm
3NeMeHTapHbIX YacTul, MHAYKLMOHHAA nevb
41 NNabopaTopHasa pabota Ne 8. «kMccnegoBaHue AeMcTBUS NOCTOAHHOIO MarHUTa Ha paMKy C TOKOM.» 2
42 f1BneHne aneKTpoMarHMTHOW MHAYKUMKN CaMOUHAYKUMUA. 2
fAeneHne anekTpomarHuTHoM uHAaykuun. [MpaBuno JleHua. 3akOH 3neKkTpoMarHUTHOW uHAayKuun. Buxpesoe
anektpudeckoe none. 3AC vHAYKUMM B OBWMXYLLMXCH MPOBOAHUKAX. fABneHve camouHaykumn. WHAOYKTMBHOCTb.
OHeprva MarHUTHOro Nons Toka. B3aMmocBA3b 9NeKTpUYECKMX U MarHUTHbIX Nonen. QNeKTpoMarHUTHoe none
43 MpaKTUKo-opueHTUpOBaHHbIe 3a4a4Ym C TeXHUYECKUM coaepkaHuem PelueHne 3agad ¢ npodeccrnoHanbHOn 2
HanNpPaBNEeHHOCTbLIO MO TEME «DNEKTPOMArHUTHas UHOYKUMS»
44 JlabopaTtopHas pabota Ne 9 «A3yyeHue ABNEHUA INEKTPOMAarHUTHON UWHAYKLUUNY» 2
45 KoHTponbHasa pabota Ne 5 no teme «MarHuTHoe none. AneKTpoMarHuTHasaAs MUHAYKLUA» 2
Paspnen 5. Kone6aHuna 1 BOnHbI 24
Tema 5.1 CopepxaHue yyebHoro matepuana: 6 OK




MexaHn4yeckun
en
anekTpomarH
WUTHblE
konebaHus

46 MexaHu4eckue Koneb6aHuA. ANeKTPpoOMarHuTHbIe KonebaHus

KonebatenbHoe apwxkeHue. MapmoHudeckmne konebaHums. CBobogHble MexaHuyeckue konebanusa. [NpeBpalleHue
3Heprun npu konebatenbHom OBmxkeHMn. CBoOOAHbIE 3aTyxalwme mexaHundeckme konebanus. MatemaTtudeckui
MasiTHUK. MMPY>KMHHBIN MasTHUK. BbIHYyXOeHHble MexaHnyeckue konebaHus. PesoHaHc. [onepeyHbie n NpodosibHble
BOSHbI. XapaKkTepuCTUKN BOSHbl. 3BYKOBbIE BOSTHbI. YNbTPa3BYyK U ero npuMmeHeHne. CBOOGOAHbIE 3neKTpOMarHUTHbIe
konebaHusa. [lpeBpalieHne 3Heprum B konebatenbHom  KoHType. dopmyna TomcoHa. 3aTyxawwme
aNeKTpoMarHuTHole KonebaHusa. [eHepaTop HesaTyxalowmx SNeKTPOMarHUTHbIX KornebGaHun. BbIHYyXaeHHble
anekTpudeckme konebaHus.

47 MNepemeHHbIN TOK. TpaHcdopmaTopbI

lMepemeHHbIn TOK. [eHepaTop NepeMeHHOro Toka. EMKOCTHOe N MHOYKTUBHOE COMNPOTUBMEHUA NepeMeHHOro TOKa.
AkTnBHOe conpoTtmBnenne. 3akoH Oma [nsi 3NeKTpUYeckom Lenn nepemeHHoro Toka. Pabota M MOLWHOCTb
nepeMeHHoro Toka. Pe3oHaHC B anektpuyeckon uenu. TpaHcdopmaTopbl. TOKM BbICOKOWM 4YacToTbl. [MonyyeHue,
nepegada w pacnpeneneHne 3reKTPOSHEpPrnn. JANeKTpOMarHUTHOE rMone kak ocobbii Buag matepun. K
TpaHchopmartopa.

48 NNabopaTtopHasa pabota Ne 10. «<MccnegoBaHne MexaHUYECKUX U INEKTPOMArHUTHbIX Korie6aHnm»
WMccnepoBaHve 3aBMCUMMOCTH Nepuoga Manbix konebaHui rpy3a Ha HATU OT ASIMHBI HUTU U MacChbl rpya3a.
VMccnepoBaHne NepeEMEHHONO TOKa B LIENM M3 NOcreaoBaTeNlbHO COeQMHEHHbIX KOHOEHCAaTopa, KaTyLWKN 1 pe3ncropa

01
OK
02
OK
04
OK
05
OK
07
MnK1.1
MK1.2
MNK1.3

Tema 5.2
MexaHnyeckne un
3NEKTPOMArHUTH

ble BOSHbI

CopepxaHue yyebHoro matepuana:

49 MexaHu4eckne BOJIHbI

MexaHunyeckne BOMHbI, ycnoBus pacnpoctpaHeHus. [Mepuog. CkopocTb pacnpocTpaHeHus W AnvHa  BOJSHbI.
lMonepeyHble U NpoaonbHble BOMNHLI. VIHTepdepeHums n audpakuma mexaHmdeckux BOMH. 3Byk. CKOpOCTb 3ByKa.
'pomKOCTb 3BYKa. BbicoTa TOHa. Tembp 3ByKa.

50 SneKTpoMarHUTHbIE BOJIHbI
OneKkTpoMarHUTHbIE BOJHbI. YCINOBUSA MU3NyYeHUs 3NeKTPOMarHUTHbIX BOMH. B3aumHasn opueHTauusi Bektopos E, B, V]
B 3NIeKTPOMarHUTHoM BosfHe. CBOWCTBa 3MEeKTPOMarHWTHLIX BOJSH: OTpaXkeHwWe, NperiomrieHne, nonspusaums,
Avdppakums, nHtepgepeHumns. CKOpoCcTb NEKTPOMArHUTHbIX BOSH. LLkana anekTpomarHUTHbIX BOJH.

51MprmeHeHne 3NeKTPOMarHUTHbIX BOSH

MpyMeHeHne aNeKTPOMarHUTHbLIX BOSH B TEXHUKE M ObITy. MprHUMNBI paguocBasn 1 TenesmaeHns. Paguonokauus.
OnekTpoMarHMTHOE 3arpsi3HeHNe OKpyXKatoLwen cpeabl. TexXHMYeckme yCTPONCTBa U NPakTU4eCcKoe NpUMeEHeHNE:
My3blKalibHble MHCTPYMEHTbI, YNbTPasByKOBas AMarHOCTUKa B TEXHUKE U MeaulmMHe, pagap, paguonpuémHuk,
TeneBnsop, aHTeHHa, TenedoH, CBY-neyb

Tema 5.3

CopepxxaHue y4yebHoro matepmana:

12




OnTuka 52 BonHoBble CBOUCTBa cBeTa. 3aKOHbl OTPaXEHUA U NperioMrieHusi cBeTa 2 OK 01

ToyeuHbln ncTOYHMK cBeTa. CKOPOCTb pacnpoCTpaHeHWUst cBeTa. 3aKOHbl OTPaXEHUS W MNPerioMNeHnss ceeTa. OK 02
ConHeuHble 1 NyHHble 3aTmeHus. MpuHuun lMNonreHca. NonHoe oTpaxeHue. OK 04
53 NNabopartopHan pabota N2e11 «OnpegeneHue nokasaressi NpesioMNeHNA CTeKkna.» OK 05
54 JlnH3bl. NMocTpoeHue n3obpaxeHns B NIMH3e MK 11 21
JInH3bl. MocTpoeHne n3obpaxeHust B NiMH3ax. PopmMyna TOHKOMW NUH3bI. YBENUYEHME NH3bI. [1a3 Kak onTuyeckas Il:lllé1'3
cuctema. Ontudeckme npmbopel. Teneckonbl. Cuna ceeTta. OCBELWEHHOCTL. 3aKOHbI OCBELLEHHOCTU '
55 JlabopatopHas pabota Ne12 «MccnepoBaHme CBOMCTB N3006paXKeHUn B JINH3axX» 2
56 UnTepdepeHuunn, ancppakumsa, gucnepcus M nonspusaums ceeta 2
UHTepcepeHuns ceeTa. KorepeHTHOCTbL CBeTOBbIX nyden. HTepdepeHums B TOHKUX nreHkaxX. Konbua HbloToHa.
Mcnonb3oBaHue nHTepdepeHumMn B Hayke u TexHuke. Oudpakumna ceeta. Audpakums Ha wenu B napannenbHbIX
nyyax. OudpakunoHHas peweTka. [NoHaTtne o ronorpadpun. Nonapusaums nonepeyHblx BosH. Nonspusauna ceeta.
[lBonHoe nyyenpenomMnenue. MNMonapouasl. ucnepcna ceeTa.
57 KoHTponbHas pab6oTta Ne 6 no teme «OnTuka» 2

Pasgen 6. OcHOBbI cneunanbHON TEOPUN OTHOCUTENBHOCTHU 2

Tema 6.1 CopepxxaHue y4yebHoro martepmana: 2

CneuuanbHas 58 CneunanbHasa TeoOpns OTHOCUTENbHOCTU 2

Teopwusi [BMmKeHne co CKOpoCTbi cBeTa. VHBapMaHTHOCTb MOAYNSA CKOPOCTM CBeTa B Bakyyme. OHeprus nokos. CeA3b

OTHOCUTENBHOCT | MacCbl M 3HepruM  CBOOOAHOM  YacTuupbl. JNEeMeHTbl  PenaTMBUCTCKOM  AuMHaMuKM  OTHOCMTENbHOCTb

n O[HOBPEMEHHOCTU. 3amenneHne BPEMEHN U COKpaLLEeHWe OSNIMHbL. QHEePrns u MMNynbC PenATUBUCTCKOM YacTuLbl.
CBA3b Macchbl C 3Hepruen n UMNynbLCOM PeNATUBMCTCKON YacTuLbl. QHEPTUSA MOKOSA

Paspgen 7. KeaHToBas cusmnka 12

Tema 7.1 CopepxxaHue ydyebHoro matepmana: 4 OK 01

KeaHTOBas 59 KsaHToBas Teopwus. [laBneHue ceeTa 2 OK 02

onTuka KBaHTOBas runotesa [lNnaHka. Tennosoe manyyeHue. KopnyckynspHoO-BosiHOBoW ayanuam. doTtoHbl. ['MnoTtesa ge OK 04
Bbponnsa o BomHOBbIX cBoMCTBax 4acTtuy. CooTHolieHMe HeonpeaeneHHocTen [enseHbepra. [aeneHue cBeTa. OK 05
Xumnyeckoe genctaue ceeta. OnbiThl I1.H. Jlebenesa n H.N. BaBunosa. OK 07
60 PoToadhekT. NpumeHeHne oToahcpekTa 2 nK 1.1
doToadpdeKkT. YpaBHeHne IuHWwTerHa Ans doToaddekta. BHewHMn doToanekTpuyecknin adpdekT. BHyTpeHHUI MK1.2
oToaheKT. MNK1.3

Tema 7.2 CopepxxaHue y4yebHoro matepmana: 8

®dun3mka atoma u

aTOMHOro aapa




61 CTpoeHue aToma. 2

PasButne B3rnggoB Ha CTpoeHue BellecTBa. Mogenu cTpoeHusa aTomMHoro sgpa. 3akKOHOMEPHOCTM B aTOMHbIX

cnekTpax Bogopoda. AgepHas mogenb atoma. OnbiTel 3. Pesepdopaa. Mogenb atoma Bogopoga no H. bopy.

KBaHTOBbIE NocTynaTkl bopa. Jlasepsbl.

62 CTpoeHMe aTOMHOro sigpa. 2

PagnoaktmBHOCTb. 3aKOH pagaMOakTMBHOIO pacnaga. PaguoaktmBHble npeBpaweHus. Crnocobbl HabnwogeHus wm

perncTpaumm 3apsbkeHHbIx Jactuy. dddekt BaBunoBa — YepeHkoBa. CTpoeHne atomHoro sigpa. [edekt maccel,

9HEpPrus CBsI3M N YCTONYMBOCTb aTOMHbIX 4ep.

63PaanoakTMBHOCTb 2

OTkpblTe paguoakTnBHocTn. OnbiTel Pesepdopaa no onpefeneHvio cocTaBa pPagvoakTUBHOIMO U3NyYeHus.

CeonctBa anbda-, 6eta-, raMma-usnydeHus. BnmaHne pagnoakTMBHOCTM Ha XMBble opraHmambl. OTKpbITUE NPOTOHA

N HenTpoHa. HyknoHHass mogenb sigpa [enseHbepra-MBaHeHko. 3apsag sgpa. Maccooe uucno sigpa. MsoTonbl.

Anbda-pacnag. OneKTpoHHbIA 1 NO3UTPOHHBIM GeTa-pacnag. amma-uanyyeHue. 3akoH pagMoakTUBHOIO pacnaga.

OHeprus CBA3WN HYKITOHOB B siApe. AaepHble cunbl. JedekT macchl sapa.

64 flnepHble n TepMosiiepHbie peakuuu 2

AgepHble  peakumn. SAgepHas  SHepretuka. JHEpreTMyeckun BbIXod S4epHblX peakuun.  KcKyccTBeHHas

pagnoakTUBHOCTL. [leneHne Tsxenbix sgep. LlenHas sgepHasa peakums. Ynpaensemas uenHas peakums. AaepHbin

peakTop. TepmosgepHbIn cuHTEe3. JHeprus 3Be3d. [lonyyeHwe pagmMoOakTUBHBIX M3OTOMOB M UX NPUMEHEHME.

Buonormnyeckoe aencrTeme pagnoakTUBHBLIX U3NYyYEHUA. DNemMeHTapHble YacTuLbl
Paspgen 8. CtpoeHue BceneHHoMn 7
Tema 8.1 | ConepxaHne y4ebHoro maTtepuana: 7 OK 01
SrnemeHTbI 65 CTpyKTypa U MacluTabbl CONHEeYHOM CUCTEMbI 2 OK 02
acTpoHoMuMM 1 | ConHeyHas cucTema: NnaHeTbl U Manble Tena, cuctema 3emns—IlyHa OK 03
acTpo3Ku 66 Knaccudmkaums 3sesa. CoctaB 1 CTpPyKTypa 2 OK 04

CtpoeHnue n aontounsa ConHua v 38€3a. Knaccudmkauns 3s€3a. 3BE30bl M UCTOYHUKM UX SHEPTMKW. [anakTukn OK 05

Manaktuka. CoBpeMeHHbIe NpeacTaBneHnst 0 CTPOEHNN 1 3BoroumMn BeeneHHom oK 07

67 KapTbl 3Be3gHOro Heba. 1

68 JlabopaTtopHas pabota Ne 13. «M3yyeHune KapTbl 3B€34HOro HebGa» 2

HabniogeHnss HEBOOPYKEHHbIM [fa30M C UCMOfb30BaHMEM KOMMbIOTEPHbLIX MPUNOXEHUN ANs  onpegeneHns

nonoxeHms HebeCHbIX OOBLEKTOB Ha KOHKPETHYH AdaTy: OCHOBHble co3Be3gust CeBepHOro nonywapus u spkuie

3Be3Abl
KOHCcynbTauuu 3
MpomexyTo4yHas aTTecTauma (3K3ameH) 6

Bcero:

144




3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUUMNUHDI

3.1. Ana peanu3auunM nporpamMmmbl AUCLUUNSIUHbI OOJMKHbI ObITb NPEeayCMOTPEHbI
cnepywowme cneuymanbHble NOMeLWeHUs: Hannuma ydyebHoro kabvHeta «EcTecTBeHHO-
Hay4HbIX AUCLMUNITUHY»
O6opynoBaHue y4yeb6HOro kabuHera:

— nocafoyHble MecTa No KONMYyecTBy 00yYaroLLNXCS;

— pabo4vee mecTo npenogaBatens.
1.KomnnekTt y4ebHo-HarnsagHbIX nocobun:

— Becbl TexHu4eckue ¢ pasHoBecamy;

KomnnekT gns nabopaTtopHOro npakTukyma rno onTuke;
— KomnnekTt ans nabopaTopHOro NpakTukyma no MexaHuke;
Komnnekt gns nabopaTopHOro npakTtukyma Mo MOSEKYNAPHOM U3MKE U
TEPMOANHAMUKN;

2.KoMnneKT aneKkTPOHHbIX MOCObuIA:
— KOMMJEKT 9NEKTPOHHbIX BUaeoMaTepmanos;
— uudpoBas nabopaTtopus Nno uanke ong npenogasaTens;
— uudposas nabopaTtopus Nno uamnke anga obyyatowierocs;
— npodeccnoHanbHO OPUEHTUPOBAHHbIE 3a0aHUS;
— MaTepuanbl 3Kk3ameHa.
TexHun4eckme cpeacTBa odbyyeHus:

—  KOMMbIOTEP C NULIEH3NOHHBLIM NPOrpaMMHbIM obecneyeHem
—  MynbTUMeauna, NPoeKTop.

3.2. UudhbopmaumMoHHOe obecneyeHne peanusauum nporpamMmmbi
OCHOBHbI€ UCTOYHUKMU

1. Msakuwes I'.A., lNMetpoBa M.A.®u3smka. basoBbi ypoBeHb:11 Kn.: y4ebHUK — 2 n3g,.,
ctepeoTtun. — M., ipocha, 2020 — 476, [4] c.

2. Makuwes I'.A. dusumka. 10 kn.: yuebHuk + CD. — 21-e n3g. — M., 2012, 2014 — 316¢.

3. Mskuwes IN.A. dusumka. 11 kn.: yd4ebHuk + CD. — 21-e n3g. — M., 2012, 2014 —
39%4c.

4. PobimkeBud A.lN. dusmka. 3agayHuk. 10-11 kn. — 16-e n3g. — M., 2012. — 192c.

5. Camownnenko N.A. C6opHUK 3agay 1 BONpoCcoB no usnke: yued. nocobme ans
CMoO. —9-e n3g. — M., 2012- 238c.

JononHutenbHble NCTOYHUKN

1. Tpogpumosa T. U., Pupcos A. B. dusmka ana npogeccuin n cneumnanbHOCTEN
TEXHUYECKOro U €CTECTBEHHO-Hay4YHoro npodwunen: Pewenus 3agady. — M., 2015. —
235c.

2. Tpogbumosa T. Y., ®upcos A. B. dusuka. CnpasoyHuk. — M., 2010.-112c.

3. @upcos A. B. dusnka ana npodeccun 1 cneunanbHOCTEN TEXHNYECKOro n
€CTECTBEHHO-Hay4HOro npodunen: y4ebHuk ans obpasoBaTenbHbIX YY4pEXaeHUN
cpea. npod. obpasosaHusa / nog pea. T. U. Tpodumoson. — M., 2014.- 345c.

4. CamodtneHko N.U., Cepzaees A.B. dnsnka: Y4ebHMK AnNs cpeaHux cneunanbHbIX
y4yebHbix 3aBegeHun. — M.: Akagemus, 2014 - 345



. FenpeHwTtenH J1.3., Ank KO.U. dusuka. Yuebruuk ans 10,11 kn. — M.:[NpoceeLueHne,
2005. — 415c.

. KowkwnH H.W., Bacunbumkosa E.H. 3nemeHTapHas dmsmka: CnpaBoyHUK. — M.:
Bbicwas wkona, 2003.- 145c.

. Kabapgun O.®., Oprnos B.A. BkcnepumeHTanbHble 3agaHus no gpusumke. 9—11
Knacchbl: y4ebHoe nocobue ans yyawmxcs obuieobpasoBaTenbHbIX YYPEXAEHNN. —
M.: MNpoceeleHne, 2001.- 234c.

. Jlabkosckum B.B. 220 3aga4d no om3unke C peleHmamMu: kHura gns yyqawmxes 10—
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4. KOHTPOIIb U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEBEHOWU AUCLUNIINHbBI
KoHTponb 1 oueHka pe3ynbTaToB 0CBOEHMS 0bLeobpasoBaTenbHON ANCUMNINHDI

packpblBakOTCA Yepe3 ANCUUNIIMHAapHbIe pe3yrbTaTbl, HanpaBJieHHblE Ha (bOpMI/IpOBaHI/Ie
ooLwmx un I'IpOd)eCCI/IOHaJ'IbeIX KoMneTeHunn no pas3genam n tTemam coaepxKaHnd

y4yebHOro matepuana.

Koo v HammeHoBaHue
chopMMpyemMbIx KOMneTeHUUn

Paspen/Tema

TN OLEeHOYHbIX
MeponpuATUNn

YCTHbIA ONpOC;

OK 01. Bbibupatb cnocobblPasgen 1. Tembl 1.1, 1.2, 1.3
peLueHns 3apadvPas3gen 2. Tembl 2.1., 2.2., 2.3.
npodgeccmnoHansHon gedarenbHoctuPasgen 3. Tembl 3.1., 3.2., 3.3,
NPUMEHUTENBHO K pasnuyHbiM3.4., 3.5.
KOHTEeKCcTam Paspnen 4. Tembl 4.1., 4.2.
Paspen 5. Temnbl 5.1., 5.2., 5.3.
Paspen 6. Tembl 6.1., 6.2.
OK 02. Wcnonb3osatuPa3gen 1. Tembl 1.1., 1.2, 1.3
COBPEMEHHbIe cpeacTBa nowucka,Pasgen 2. Tembl 2.1., 2.2., 2.3.
aHanusa " nmHTepnpetaummPasgen 3. Temsl 3.1., 3.2, 3.3,

MHpopmMaLmMM U MHPOPMALMOHHbIE
TEXHONOrMn  Ans  BbINOMHEHUS
3agad npodeccrnoHarnbLHoOMn
nesaTenbHOCTH

3.4., 3.5.

Paspen 4.
Paspen 5.
Paspen 6.

Tembl 4.1., 4.2.
Tewmsbl 5.1.,5.2., 5.3.
Tembl 6.1., 6.2.

PpOHTasbHbIN
onpoc;

oLeHKa
KOHTPOIbHbIX paboT;

HabntogeHne 3a
XOL0OM BbINOSTHEHNSA

OK 03. MnaHnpoBaTtb n
peanu3oBbiBaTb COBCTBEHHOE
npodgeccnoHanbHoe 1 NIMYHOCTHOE)
passuTMe, npeanpuHNMaTENbCKYHO
NeaTenbHOCTb B
npogeccmnoHarnbHon chepe,
ncnonb3oBaTb 3HaHuSA no
domHaHcoBOM rPamMoTHOCTH B
Pa3INYHbIX XXU3HEHHbIX

cUTyaumax

Paspen 1.
Paspen 2.
Paspen 3.
3.4., 3.5.

Tembl 1.1.,1.2, 1.3
Tewmbl 2.1., 2.2., 2.3.
Tewmbl 3.1., 3.2., 3.3,

nabopaTopHbIX paboT;
OLleHKa
BbIMONHEHNS
nabopaTopHbIX paboT;
oLieHKa
NPaKTUY4eCKMX
(peweHuns
Ka4yeCTBEHHbIX,
pacyeTHbIX,
npodeccnoHarnbHO

paboT

OK 04. O deKTUBHO
B3aumMogeincTeoBaTb U paboTaTb B
KONnneKkTMBe n KomaHge

Paspen 1.
Paspen 2.
Paspen 3.
3.4., 3.5.

Paspnen 4.
Paspen 5.
Paspnen 6.

Tembl 1.1.,1.2, 1.3
Tewmbl 2.1., 2.2., 2.3.
Tembl 3.1., 3.2., 3.3,,

Tembl 4.1., 4.2.
Tewmbl 5.1.,5.2., 5.3.
Tembl 6.1., 6.2.

OK 05. OcywectBnaTb YCTHYO U
MMUCbMEHHYI0  KOMMYHMKALMIO  Ha|
rocygapcTBEHHOM A3bIKe
Poccuitickon degepauuun ¢ yyetom
O0CcOOeHHOCTEN  couuanbHOro U
KynbTYpPHOro KOHTEKCTa

Tembl 1.1, 1.2, 1.3
Tembl 2.1., 2.2., 2.3.
Tembl 3.1., 3.2., 3.3,

Paspen 1.
Paspen 2.
Paspen 3.
3.4., 3.5.

Paspen 4.
Paspen 5.
Paspen 6.

Tembl 4.1., 4.2.
Tewmsbl 5.1., 5.2., 5.3.
Tembl 6.1., 6.2.

OK 07. CopencrtBoBaTh)
COXpaHEeHUIO OKpyXKatowen cpenpbl,
pecypcocbepexxeHunio, NPUMEHSTH|

Tembl 1.1.,1.2,1.3
Tembl 2.1., 2.2., 2.3.
Tembl 3.1., 3.2., 3.3,

Paspen 1.
Paspen 2.
Paspen 3.

3HaHMA 006 W3MEeHeHun KinmaTa,

3.4., 3.5.

OPWEHTMPOBAHHbIX
3apauv);
OL€eHKa
TECTOBbIX 3a4aHuUN;
HabntogeHve 3a

xoaom BbIMOJIHEHUA
nHamBmayanbHbIX
NpoOEeKTOB n OLEeHKa

BbINOJSTHEHHbIX NPOEKTOB;

BbINOMNHEHNE
3K3aMeHaLMOHHbIX
3aJaHunn




NPUHLMMBI OepexnueoroPasgen 4. Tembl 4.1., 4.2.
Npon3BOACTBa, adpdpekTmBHOPa3aen 6. Tembl 6.1., 6.2.
nencTeoBaTtb B YpesBblyalHbIX

cUTYyaumax

MK 1.1. BbinonHATbL BBOA U Paspen 1. Tembl 1.1., 1.2, 1.3

00paboTKy TEKCTOBbLIX OAHHbIX,
npeobpasoBaHne daHHbIX U
bopmaTUpOBaHNE AOKYMEHTOB
pasnn4YHbIX OOpMaToB.

Paspen 2.
Paspen 3.
3.4., 3.5.

Paspen 4.
Paspen 5.

Tembl 2.1., 2.2., 2.3.
Tembl 3.1., 3.2., 3.3,

Tembl 4.1., 4.2.
Tembl 5.1., 5.2., 5.3.

MK 1.2. KouBepTuposatb
aHanorosble AaHHble B LMIPOBbLIE,
BbINOSHATL MOArOTOBKY LIMGPOBbIX
\DaHHbIX AN ganbHENLWen
00paboTKM 1 apXnBMPOBAHUS.

Paspen 1.
Paspen 2.
Paspen 3.
3.4., 3.5.

Paspen 4.
Paspen 5.

Tembl 1.1.,1.2,1.3
Tembl 2.1., 2.2., 2.3.
Tembl 3.1., 3.2., 3.3,

Tewmbl 4.1., 4.2.
Tembl 5.1., 5.2., 5.3.

MK 1.3. dopmnpoBaThb 3anpocsl
Ans nonyyYyeHns nHopmaumm B
0a3ax gaHHbIX

Paspen 1.
Paspen 2.
Paspen 3.
3.4., 3.5.

Paspen 4.
Paspen 5.

Tembl 1.1.,1.2, 1.3
Tembl 2.1., 2.2., 2.3.
Tewmbl 3.1., 3.2., 3.3,

Tewmbl 4.1., 4.2.
Tembl 5.1., 5.2., 5.3.
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