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Mporpamma y4ebHon gucunnnuHel dPrnsmka paspabortaHa B COOTBETCTBMM C TpeboBaHMAMM
degepanbHOro rocygapctBeHHoro obpasoBatenbHoro crtaHgapTta (ganee — OrOC)
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
obuweobpasoBatenbHbIM NporpaMMmam - obpasoBaTesfibHbIM NporpaMmMamMm  HavasnbHOro
obuero, ocCHOBHOro obuiero n cpegHero obuiero obpasoBaHus, YTBEPXKAEHHOMO NPUKa3oM
MwuHnpocesaweHnss Poccun  0128.08.2020r. Ne442, depepanbHo obpasoBaTenbHON
nporpamMmmbl cpegHero obuiero obpasoBaHusl, YyTBEPXKAEHHOW npuka3om MuHNpOCBALLEHNS
0123.11.2022rr Ne1014, MNMucbmom MuHnpocselleHus Poccum ot 01.03.2023 Ne 05-592 «O
HanpaBneHun pekomeHaauun» (BMecte ¢ «PekomeHgauusmMym no peanusauum cpepHero
obuwero obpasoBaHus B npegenax ocBoeHMsi obpasoBaTenbHOW MNporpamMmbl CpPeaHero
npodeccunoHanbHoro obpasoBaHusy), PrOC cpeaHero npogeccrmoHanbHOro obpasoBaHus,
(nanee — CIO) no cneunanbHocTn: 21.02.19 3emMneycTponcTBo, npumMepHon paboyen
nporpammon no oduieobpasoBaTenbHON aucumninnHe «dPusmka» ans npodgeccruoHasnbHbIX
obpasoBaTtefibHbIX  OpraHusauun, paspabotaHHon IOy AOMNO  WUPMO, 2022r
yTBEPXOEHHOM Ha 3acegaHum CoBeTa NO OUEHKE COoAepXaHust U KayecTBa MPUMEPHbIX
pabounx nporpamm o6uweobpaszoBaTtenbsHOr0O U coumanbHO-TYMaHUTAPHOMO  LMKIOB
cpenHero npodgeccuoHanbHoro obpasosanus, MNpoTtokon 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 AUCLUNIIUHBbI B CTPYKTYpe OCHOBHOM OOpa3oBaTenibHOM NporpamMmmbl.

YyebHas ancumnnmnHa «dusnka» ABNAeTCH obs3aTenbHoOM 4yacTblo
o6weobpasoBaTenbHOro LMKa OCHOBHOM 0bpasoBaTenbHOM NporpaMmmMbl B COOTBETCTBUM C
®roC CIO no cneuymnanbHoctn: 08.02.15 WHpopmaumoHHoe MoaenvpoBaHne B
CTPOUTENBLCTBE

1.2. Llenu v nnaHuMpyemble pe3ynbTaTbl OCBOEHUA AUCLUMNIUHBI.

1.2.1 Uenu gucumnnuHsbl

CopepxaHue nporpammbl 0bLLeobpasoBaTenibHON ANCUNNNNHBLI PU3KKa HanpaBneHo
Ha [OOCTMXeHMe cnegylowmnx uenen: opmMupoBaHue Yy oOy4yaroLUXCs YBEPEHHOCTU B
LEeHHOCTM o00pasoBaHus, 3HAYMMOCTU  (PU3NYECKUX 3HAHUW AONA  COBPEMEHHOro
KBanMuumpoBaHHOro cneumanucta npu  OCYLLECTBMEHMM €ero npodeccruoHanbHoOm
AeATenbHOCTN,  OBnageHwe  cneuynduyeckom  cuctemMon  PU3MYECKUX  MOHATUR,
TEPMUHOMOIMMEN U CUMBOJSIMKOM; OCBOEHWE OCHOBHbIX (OU3NYECKUX TEOPUN, 3aKOHOB,
3aKOHOMEPHOCTEN; OBflajleHne OCHOBHbIMM MeTOAaMW Hay4yHOro MO3HaHUS npUpoabI,
ncnonb3yembiMu B busmke (HabniogeHue, onucaHve, U3MepeHue, BblABWKEHUE MnoTes,
npoBegeHne  aKCrnepuMmeHTa);  oBflaeHne  ymMeHusMun  obpabaTtbiBaTb  [aHHble
9KCNepUMeHTa, 0OBACHATDL NOSTyYEHHbIE pe3yrnbTaTbl, YCTaHaBNMBaTb 3aBUCMMOCTU MeXAy
du13mMyeckMMun BennyMHamun B HabnogaemMoMm siBNeHuu, Aenatb BbiBOAbI;, (dOpMUPOBaHUNE
yMEHNa pewaTb (u3myeckne 3agadnm  pasHbiX YPOBHEM  CIOXHOCTW; pasBuUTue
no3HaBaTesIbHbIX MHTEPECOB, MHTENMNEKTyarnbHbIX U TBOPYECKNX CMNOCOBHOCTEN B npoLecce
npuobpeTeHnss 3HaHUN C MWCMNOMb30BAHWEM PA3fIMYHbIX WCTOYHMKOB WHoOpMauun wu
COBPEMEHHbIX UHAOPMALUMNOHHBLIX TEXHOSOMMI; yMeHun oopmynmnpoBaTtb U 0O0CHOBbLIBATb
COOCTBEHHYIO MNO3ULMIO MO OTHOLIEHUIO K M3MYeckon uHdopmMauuu, nonyvyaemom um3
pa3HbIX UICTOYHUKOB; BOCNUTaAHWE YyBCTBA rOpA0CTM 32 POCCUNCKYHO (PU3NYECKYHO HaYKY.

OcBoeHue kypca O[] «®Pusmka» npegnonaraeT peLleHMe creayrwmx 3agad:
npuobpeTteHne 3HaHU O (PyHOAMEHTarbHbIX (PU3MYECKMX 3aKOHaX, fiexallmx B OCHOBE
COBPEMEHHON PU3NYECKON KapTUHbI MUpa, MPUHLMMNOB LENCTBUA TEXHUYECKNX YCTPOUCTB U
NPON3BOACTBEHHBIX MPOLIECCOB, O Hambonee BaXHbIX OTKPbITUAX B obnactn usmku,
OKaszaBLUMX ornpejensioliee BNUAHME Ha pasBUTUE TEXHWKN U TEXHOMOruMu; MoHUMaHue
PM3MYECKON CYLLHOCTU SBMIEHWMIA, MPOSABMASAIOWNXCA B pamMKkax MNpOU3BOACTBEHHOM
AEATENbHOCTW; OCBOEHME CnocobOB MCNOMb30BaHUSA (PU3MYECKUX 3HAHWA ONS pelueHus
NpakTU4eckKnx K1  npodeccuoHanbHbiX 3adad, OObSACHEeHUs  SABNEeHUW  NpUpPoAbl,
NPON3BOACTBEHHbBIX U TEXHOMNMOMMYeCcKMUx MpoLeccoB, MPUHLMMIOB OEUCTBUSA TEXHUYEeCKUX
npnbopoB M yCTponcTB, obecnevyeHns 6e3onacHOCTU NPOM3BOACTBA M OXpaHbl NpUPOabI;
opMMpOBaHNE YMEHMI pellaTb y4ebHO-NpakTuyeckne 3agadm ouan4eckoro cogepxaHus
C Y4YETOM npodeCccMOoHanbHOM HanpaBnNeHHOCTU; npuobpeTeHne onbiTa MNO3HaHUA U
CaMOMO3HaHUS; yYMEHMM CTaBuUTb 3adaynm W pewatb npobnembl C  Yy4E€TOM
npodeccnoHanbHOM HanpaBfiEHHOCTHN; (POPMUPOBaAHME YMEHUN UCKaTb, aHaNn3npoBaTb U
obpabaTbiBaTh PU3NYECKYHO MHdopMaLmLo c Y4ETOM npodeccnoHanbHon
HanpaBfIEHHOCTWN; MNOAroTOBKa OOy4YaloWMNXCA K YCMNEWHOMY OCBOEHUIO OUCUUMNIIMH U
Moayrnen npodpeccuoHanbHOro uukna: QoOpMUPOBAHNE Y HUX YMEHUM W  OonblTa
AEATENbHOCTW, XapakTepHblX Ana  npodeccun /  AOMKHOCTEM  CRyXalmx  unm
crneumanbHOCTEN, NofnydYaembiX B nNpodeccroHanbHbiX 0bpasoBaTenbHbIX OpraHuM3aumsx;
noarotoBka K  OpMUpOBaHMIO  0OOWMX  KOMneTeHuwmn Oygyuiero  cneuyuwanucra:
camoobpazoBaHusl, KOMMYHUKaLMK, COTPYAHMYECTBA, NPUHATUS PELLEHNA B CTAHAAPTHON U



HecTaHOapTHOM CUTyauusix, MNPOEKTUPOBaHUSA, NPOBeAEeHUS (U3NYECKUX U3MEPEHUHN,
apdekTnBHOro n ©6e30MacHOro MCNOSIb30BaHUSA PasfUYHbIX TEXHUYECKUX YCTPOWUCTB,
cobnogeHna npaBun oxpaHbl Tpygaa npu pabote ¢ dwuandeckummn npubopamn  un
obopynoBaHuem.

OcobeHHOCTb HOPMMPOBAHNA COBOKYNHOCTU 3aday U3ydeHnsa n3nkm ansa cUCTeMmbl
cpeaHero npodeccuoHanbHoOro obpasoBaHusa 3aknoyaeTcs B He0b6XxoaMMOCTN peanusaumm
npoceccuoHanbHOM HanpaBfeHHOCTM pellaembiX 3agad, yy4éTta ocobeHHocTen cdepbl
AesatenbHocTM ByayLmnx cneumnanmncTos.

B pesynbTate o0CBOEHMA OUCUMNAMHBI OByYaloWmMiCca [OMMKEH 3HaTb: CMbICH
NOHATUN: (PU3nYeckoe dABneHue, rmnoTesa, 3akoH, Teopusd, BeLLeCcTBO, B3aUMOOENCTBUE,
3NEeKTPOMarHMTHoe nore, BofiHa, POTOH, aTOM, aTOMHOE S4p0, NOHN3UPYIOLLME U3ITYHYEHUS;
CMbICNT (PM3NYECKMX BESIMYMH: CKOPOCTb, YCKOpEeHWe, macca, cuna, uMmnynbc, paborta,
MexaHuyeckas 9Heprusi, BHYTPEHHAS 3Heprus, abcomnoTHast TemnepaTtypa, CpeaHsis
KMHETMYEeCKad 3Heprns 4YacTul BellecTBa, KONMMYECTBO TenmnoThbl, 3feMeHTapHbIN
ANEeKTPUYECKMn 3apsa; CMbICIT PU3NYECKMX 3aKOHOB KNacCU4eCKon MeXaHWK1, BCEMUPHOTO
TArOTEHNA, COXPaHEHUSA 3HEepPrun, UMMNynbca M ANEKTPUYECKoro 3apsaa, TepMOLMHAMUKM,
3ANEeKTPOMarHUTHON MHAYKUMK, hoToadhdekTa; BKMag POCCUNCKMX U 3apybeXXHbIX Y4YeHbIX,
oKasaBLUMX HanbornblUee BNUSHME Ha pa3BuTUe PU3UKN;

B pesynbTaTe OCBOEHUA OUCUMNAMHBI OBy4YaloWMNCca O0SMKEH yMeTb: MpoBOAUTb
HabnogeHns, NNaHNPOBAaTb U BbIMOMHATL 3KCMEPUMEHTbI, BblABUraTb MMNoOTE3bl U CTPOUTL
MOAENU, NPUMEHATb MNOJSTyYeHHble 3HaHUS No u3nke AN ob6bACHEHUS pasHOObpasHbIX
Pum3NYECKUX HABNEHMA U CBOWCTB BELLECTB; MNPaKTUYECKM WUCMONb3oBaTbh (uanyeckmne
3HaHWs; OueHMBaTb [OCTOBEPHOCTb €CTEeCTBEHHOHay4yHOM WHdOpMauuKn; MUCMNonb30BaTb
npuobpeTeHHble 3HaHUA W YMEHUS ONA pelleHus npakTU4ecKux 3agdad MNoBCeAHEBHOM
XWU3HN, obecneyveHuns BGesonacHocTu cobcTBEHHOM XWN3HN, paumoHanbsHOro
NPUPOAONONb30BaHNA W OXpaHbl OKpyXXalLwen cpedbl; OonucbiBaTb U OBBACHATH
dm3myeckme SBMNEeHUs U CBOWCTBA Tef: CBOMCTBA ras3oB, XWUAOKOCTEM W TBepAablX Ten;
9NEKTPOMArHUTHY0 MHAYKUMIO, pacrnpocTpaHeHue 3reKTPOMAarHUTHbIX BOJSIH; BOSHOBbIE
CBOMCTBA CBeTa; WU3ry4yeHue W MOrmfoweHne ceBeta aTtoMoM; OTO3IdEKT; OTnMyaThb
rMNoTe3bl OT Hay4HbIX TEOPWU; AenaTb BbiBOAbl HA OCHOBE 3KCMNEPUMEHTarbHbIX AAHHbIX;
NpUBOOUTL MNpUMEPLI, MOKasbliBalOLWmMe, 4YTO: HabMOEeHUs W 3KCNEPUMEHT HABNATCS
OCHOBOW AN BbIABWKEHUS rUNoTe3 U TeOopuih, MO3BOMSAIOT MNPOBEPUTb WUCTUHHOCTb
TeopeTU4eCKNX BbIBOAOB; (bm3nyeckas Teopusi JaeT BO3MOXHOCTb OOBACHATbL U3BECTHbIE
ABNEHNA NpuMpoabl M HayyHble pakTbl, MNpeAckasbiBaTb €lle HEeU3BECTHble SBIEHUS;
NpUBOOUTL MNPUMEpPbl MPaKTUYECKOro MUCMNONb30BaHUA (PU3BNYECKMX 3HAHUW: 3aKOHOB
MEXaHUKN, TepMOAWUHAMUKA W 3reKTPOAUMHAMUKM B SHepreTuke; pasfiMyHbiX BUOOB
ANEKTPOMAarHUTHbIX U3NyYeHUrU ONs pasBUTUS paguo U TeNeKOMMYHUKauun, KBaHTOBOW
Pu3MKM B CO3daHUN AOEPHON SHEpPreTUKW, JIla3epoB; BOCMNPUHMMATbL W Ha OCHOBE
NOSTYYEHHbIX 3HAHWA CaMOCTOSTENbHO OUEHMBATb WHGOPMaUUIO, CcoaepXxallytocs B
coobuweHnax CMWU, NHTepHeTe, Hay4yHO-MOMYNAPHbIX CTATbSAX. MPUMEHSITb MOSNyYEHHblEe
3HaHUA ON4a pelleHns PU3ndecknx 3agad; onpeaenaTb xapaktep umsandeckoro npouecca
no rpacduky, Tabnuue, dopmyne; nsmMepaTb PS4 (PU3MYECKUX BENUYWMH, NpeacTaBnas
pesynbTaTbl UIBMEPEHUIN C YH4ETOM UX NOTPELLUHOCTEN.



1.2.2. NMnaHupyemble pe3ynbTaTbl OCBOEHUSA oOLeobpa3oBaTenbHON aucumnimnHbl B cootBeTtcTBUM ¢ PIOC CIO n 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 TpygoBOro BOCNUTAHUS: - chOopMMPOBAHHOCTb MPEACTaBNEHUN O PONN U MecTe
cnocobbl peLleHns | - FOTOBHOCTb K TPyAy, OCO3HAHME LIEHHOCTM MacTepcTBa, | (PM3NKM U aCTPOHOMUM 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, CMOCOOHOCTb MHULMMPOBATHL, | TEXHOMOMUA, O BKNage POCCUMCKUX W 3apyOexHbIX
NPUMEHUTENBHO K | nnaHupoBatb UM CaAMOCTOATENbHO  BbIMOMHATL  TaKyH | yY4EHbIX-(PM3NKOB B  pas3BMTUE  HayKW;  MOHUMMaHWEe
pa3nMyHbIM KOHTEKCTaM | AesATEeNbHOCTb; dusnyeckon CYLLLHOCTHU Habnogaemblx  sIBNEHWU

- WHTEpPeC K pasnuyHbiM cdepam NpodecCnoHaNbHOM | MUKPOMUPA, MaKpoMupa MU Meramvpa; NoHMMaHuWe ponu

AEeATENbHOCTH, aCTPOHOMMU B MPAKTUYECKOW AEATENbHOCTM YeroBeka U

OBnageHue yHuBepcasnbHbIMU Y4ebHbIMM MO3HaBaTENbHbIMU
NENCTBUAMM:

a) 6asoBble Nornveckne OencTeus:

- CaMOCTOATENbHO (OPMYNMpoBaTh U

npobnemy, paccMatpmBaTtb €e 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 KPUTEPUUN PELLEHNS;

- 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 YeroBeKka [ANd peleHus npakTUYecKux
3agav;

- BnageTb OCHOBoOMNonararLwmMmm duranyecknmm
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 MOMAMMW, SNEKTPUYECKUM
TOKOM, 3MEeKTPOMarHUTHbIMKM KonebaHusMn 1M BOSTHAMM;
ONTUYECKUMUN  ABMNEHUSIMU, KBAHTOBbIMU  SIBIIEHUSAMM,
CTPOEHMEM aTOMa M aTOMHOro s4pa, PaanOaKTUBHOCTLIO);
BnageTb OCHOBOMOMaramLWuMmn ACTPOHOMUYECKNMMU
NMOHATMSAMMK, NO3BOSIAOLLNMUK XapakTepmM3oBaTb NpPoLEeCChI,
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 n 1l 3akoHbl HetoTOHA,
3aKOH COXPaHEHUSI MEXaHW4YeCKOM 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 MNO3HABATENIbHYD WU
NpaKTUYecKyto 06nacTy XN3HeO4eaTenbHOCTY;

- YMeTb WHTErpupoBaTtb 3HAHWA W3 pasHbIX MNpegMeTHbIX
obnacren;

- BblABUratb HOBble uUOewn,
noaxonbl N peLleHuns:;

- CMOCOOHOCTb WX WCMNOMb30BaHUA B MO3HaBaTENbHON U
coumManbHOW npakTuke

npegnarate OpuUrnHalibHble

BeLLecTBa, rasosble 3aKOHblI, nepsbIi 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 3JHEeprumM, 3akoH MNPSAMOSIMHENHOIO
pacrnpocTpaHeHusl CBeTa, 3aKOH OTpaXeHWsa cBeTa, 3aKOH
npenoMneHnsa cBeTa; 3aKOH COXPaHEeHUsA 3Hepruu, 3aKoH
COXpaHeHus nMnynbca, 3aKOH COXpaHeHns
3MIEKTPUYECKOro 3apsida, 3aKOH COXPaHEeHUs MacCOBOrO
yucna, noctynaTtel bopa, 3akoH pagMOaKTUBHOMO
pacrnaga); YBEpPeHHOe WCMOoNb30BaHME  3aKOHOB U
3aKOHOMEPHOCTEN NpU aHanuse U3nYecknx ABneHUn u
npoLeccoB;

- copMMpoBaTb YMEHUsI pellaTb pacdeTHble 3agjayun ¢
SIBHO 3aJaHHOM  U3NYecKonW MoLenbl, UCMOoNb3ys
dm3myeckme 3akoHbl U MPUHUMNLI; HA OCHOBE aHanmsa
ycnoeust 3agaynm  Bbloupatb  (PM3MYECKyld  MOAEenb,
BblOeNATb  PU3MYECKME  BEMUYMHBI U POPMYIIbI,
HeobOxoanMble ON11 ee peLleHus, NPOBOAUTbL pacyeTbl U
oueHnBaTb peanbHOCTb NoSTly4EHHOro 3Ha4eHund
M3MYECKON BENUYMHBI; pellaTb Ka4yecTBEHHble 3agayu,
BblCTpauBasi JOrMYECKM HEenpoTMBOPEYMBYIO  LIEMOYKY
pacCcygeHun C OMnopol Ha U3YYEHHble  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 No3HaHMS:

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

- COBEpLUEHCTBOBaHME $I3bIKOBOM W YMTATENbCKON 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;
MOLEeNnn CTPOEHMS Tas30B, XMAKOCTEN W TBepAblX Ten,
TOYeYHbIM ANeKTpU4ecKkni 3apsaa, saepHaa mogens atoma,
HYKNOHHas MofeNnb aTOMHOro sapa npu  peLueHun
dmanyecknx 3agay;

- chopmMmpoBaTb COOCTBEHHYIO MO3ULIMIO MO OTHOLLEHMIO K
dmsmyeckon WHopmauuu, nonyyaemMonm U3  pasHbIX
NCTOYHUKOB, YMETb MCMOSb30BaTb LMAPOBbLIE TEXHONOMN
ANA  Noucka, CTPYKTYpMpOBaHWS, WHTepnpetauun u
npegcraBneHns y4ebHom n Hay4Ho-MonynapHom
WHOpMaLMK;, PasBUTb YMEHUS KPUTUYECKOro aHanusa




DEeNCTBUAMM:

B) pabota ¢ nHdopmaumen:

- BrageTb HaBblkamMWu NOMy4YeHUs MHPOPMaUUn N3 UCTOYHUKOB
pasHbIX TUMOB, CAMOCTOSATENbHO OCYLLECTBMATb  MOWUCK,
aHanua, cuctemaTusaumilo M UHTepnpeTaumo MHdopMauum
pasnnyHbIX BUAOB U (bopM NpeacTaBneHuns;

- co3gaBaTb TEKCTbl B pas3nuuHbiX dopmatax C y4yeTom
Has3HayeHus MHopMaumMM M ueneson ayamtopuun, Bblbupas
onTumanbHy oopMy NpeacTaBneHns u BU3yanusaumm;

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

- ncnonb3oBaTb cpeacTea NHPOPMaLMOHHbIX n
KOMMYHWUKALUMOHHbIX TEXHOMOrMA B pPEeLUeHUN KOrHUTUBHBIX,
KOMMYHUKaTUBHbIX n OpraHn3aLmMOHHbIX 3apad c
cobnogeHnem TpeboBaHun 3ProHOMUKM, TEXHUKN
0©e30nacHOCTK, TUTMEHbI, pecypcocbepexeHunsi, NPaBoOBbIX U
3TUYECKNX HOPM, HOPM MHPOPMALMOHHOM 6e30MacHOCTK;

- BNageTb HaBblkaMW pacno3HaBaHWS 1 3alUmTbl HpopMaLmK,
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

nosefeHus;
- 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  YfieHaM CeMbM, CO34aHMI0 CeMbW Ha OCHOBE
OCO3HAHHOr0 MPUHATUS LIEHHOCTEN CEMENHOW XWU3HU B
COOTBETCTBMU C Tpagmuusmm Hapogos Poccuu;

OBnageHue yHnBepcanbHbIMU PerynsTMBHbIMU 4ENCTBUAMM:
a) camoopraHusaums:

- CaMOCTOSATESTbHO OCYLLEeCTBNATb no3HaBaTesnbHYyH
AeATeNbHOCTb, BbISIBMNATb npobnemel, CTaBUTb n
dopmynupoBaTb COOGCTBEHHbIE 3adaun B OOpasoBaTenbHOWN
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 WU3MEepPEHUI,
NpoBOANUTL MCCMeAoBaHUE 3aBUCUMOCTEN (PU3NYECKNX

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 npwu

npoBegeHnn  uccnegoBaHMM B pamkax — ydyeBHoro
aKcnepumeHTa n y4yebHo-nccneaoBaTenbCcKom
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 CUTYyaLMAM;

cnocobcTBoBaTh (POPMUPOBAHUIO U NPOSABIIEHUIO  LLMPOKOWN
apyanuumn B pasHbix 06nacTax 3HaHW, 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 OeNCcTBOBaTb, MCXOAS N3 CBOMX BO3MOXXHOCTEN;

- amnaTum, BKIItOYaIOLLLEe CNocobHOCTb NOHUMAaTb
3MOLMOHaNbLHOE COCTOAHME [OpYyrux, yyuTbiBaTb €ro npu
OCYLLECTBIIEHUMN KOMMYHUKaLMK, CMOCOBHOCTb K COYYBCTBUIO U
COMEepPEXNBAHNIO;

- couuanbHbIX  HaBbIKOB, BKMNOYalOLWMX  CMNOCOOHOCTb
BbICTpaMBaTb OTHOLLUEHUS C APYrMMW nogbMu, 3ab0TUTbCH,
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 KOMMYHUKaTUBHbLIMU
JENCTBUAMM:

6) coBmecTHasa AesaTenbHOCTb:
- NOHMMaTb W WCMOMb30BaTb NPeMMyLLeCcTBa KOMaHOHOW W
nHOMBUAYyanbHoOM paboThbl;

- NpUHMMaTb uenm COBMECTHOW OEeaATenbHOCTH,
OpraHM3oBbIBaTb W  KOOPAWHWPOBATL OEWCTBMS MO  ee
AOCTUDKEHMIO: COCTaBnATb NraH AelcTBUIN, 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 CUTyauusiX, aJeKBaTHO OLEHMBaTb BKNaa
Kagoro M3  y4yacTHMKOB  fpynnbl B peLleHune
paccmaTpyBaeMou nNpodnemsl




peanbHoro, BMPTyaribHOro n
B3aMMOAENCTBUS;

- OCYLLEeCTBMATb MO3UTUBHOE CTpaTerM4yeckoe noBedeHue B
pasnuMyHbIX  CUTyauusix, NnposiBNATbL  TBOPYECTBO n
BOOGpaxeHne, ObITb MHULMATUBHBIM

OBnapgeHue yHuBepcarnbHbIMU 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 MO3ULMK OPYroro
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 MUY, BKMOYas 3CTeTUKy ObITa,
Hay4YHOro W TEeXHUYEeCcKoro TBOpYeCTBa, cnoprta, Tpyda WU
06LLLEeCTBEHHbIX OTHOLUEHWUN;

- CMOCOBHOCTb BOCMPUHWMATL pasfuyHble BUAbl WUCKYCCTBA,
Tpaguumm n TBOPYECTBO CBOEro M ApYrMx Hapodos, owyLiaTb
SMOLMOHanbHOe BO34eNCTBUE NCKYCCTBa;

- y6eXOeHHOCTb B 3HAYMMOCTU ANS NIMYHOCTM U obLiecTea
OTEYECTBEHHOr0O W  MMPOBOrO  WCKYCCTBA,  OTHUYECKMX
KyNbTYPHbIX TPAANULUA U HAPOLAHOrO TBOPYECTBA;

- TOTOBHOCTb K CaMOBbIP@XXEHWUIO B Pa3HbIX BMAAX UCKYCCTBA,
CTpeMreHne NposiBATbL Ka4yecTBa TBOPHECKON JINYHOCTW;
OsnageHue yHMBepcaribHbIMU KOMMYHMWKaTUBHbLIMN
JENCTBUAMM:

a) obueHue:

- OCYLLeCTBMATbL KOMMYHMKaLMKN BO BCEX Cpepax XMU3HW;

- pacnosHaBaTtb HeBepbarnbHble cpeacTBa 0bLLEHMs, MOHMMATb
3HayeHVe coumarnbHbIX 3HaKoB, pacrno3HaBaTb NPEeAnOChIfKM
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
N3YYEeHHbIX 3aKOHOB: PaBHOMEPHOE W PaBHOYCKOpPEHHOE
npsiIMONMHENHOEe [OBWXeHue, cBobogHoe nageHwe Ten,
OBWKEHNE MO OKPYXHOCTWU, WHepuus, B3anmoaencTeue

Ten, konebatenbHOe [OBWXEHWEe, pPe30HaHC, BOJSIHOBOE
OBWXEHNeE; anddysuns, OpOyHOBCKOE  [OBWXEHME,
CTPOEHME XNOKOCTEN N TBEPAbIX Ter, U3MeHeHne obbema
Ten npu  HarpeBaHun  (OXNaxgeHun),  TEnnoBoe
paBHOBecue, WCnNapeHue, KOHAEHcauusi, nnasneHue,
KpMcTannusauus, KuneHue, BRaXHOCTb BO3AdyXa, CBsA3b

cpedHen KUHEeTUYECKOW 3JHEeprumM TEennoBOro ABMXEHUS
MOMeKyn C abConTHOM TemnepaTypon, MnoBblLEeHNE
AaBneHns rasa npu ero HarpeBaHWnM 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 AOBWXKYLWWACA  3apsad, SNeKTpOMarHUTHble
konebaHma n BOMHbI, NPSIMOMIMHENHOE pacrnpoCTpaHeHne
cBeTa, OTpaxeHuwe, npenomreHne, WHTepdepeHUns,
andpakuma n nonspusaumst cBeTa, Oucnepcus CcBeTa;
doToanekTpudecknn  adpdpekT, CBETOBOE JaBreHue,
BO3HWKHOBEHWE JIMHEMYATOro CrnekTpa aToma Bogopoaa,
€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
cuUTyaumnsax

B obnactun akonornyeckoro BOCNUTaHUS:

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

- NMAaHUPOBaHME N OCYLLIECTBIIEHNE OENCTBUN B OKpyXatoLen
cpefe Ha OCHOBe 3HaHWdA Lenen YCTOMYMBOro pasBuUTUS
YenoBeYecTBa;
aKTUBHOE  HenpudaTne
OKpy>KatoLLen cpeae;

- YMEHMe MporHo3MpoBaTb HEeGNaronpusiTHbIE 3KONOrMyeckne
nocrneacTensa npeanpuHMMaemblx OENCTBUN, NpeaoTBpallath
nx;

OEeNCcTBUN, NPUHOCALUNX  Bpea

- paclwupeHue onbliTa [OeATEeNbHOCTU  3KONOrMyeckomn
HanpaBfeHHOCTY;
- 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
PELLEHNUA B MOBCEOHEBHOM >XM3HU Ana  obecnevyeHus
6esonacHocTy npu obpatleHmmn ¢ 6biToBbIMM Npubopamm n
TEXHUYECKMMU YCTPOMCTBaMMK, COXPaHEHUSI 300pOBbS U
cobnogeHMss  HOpPM  3KOMOrMYEecKoro noBedeHus B
oKpyXXalwllen cpede;  NOHMMaHWe  HeobxoaumocTu
NPUMEHEHUST LOCTWXKEHUA (PU3MKM N TexHonormm gng
paumnoHanbHOro NPUPOAONOb30BaHUA

MK 1.1. AgantupoBaTb
nporpamMMHble cpeacTea
B COOTBETCTBUM CO
cTaHgapTamu
NPUMeHeHns
MOOENMPOBaHUS 34aHUN.

- TOTOBHOCTb K TpyAdy, OCO3HaHME LEeHHOCTU MacTepcTBa,
Tpygonobue;

- TOTOBHOCTb K aKTUBHOW AOEATESNIbHOCTU TEXHONOIMYECKON W
coumanbHOW HanpaBreHHOCTU, CMNOCOBHOCTb MHULMMPOBATD,

nnaHMpoBatb M CaMOCTOATENbHO  BbIMOSMHATE  Takylo
AEeATENbHOCT;
- WHTEpec K pasnnyHbiM cdepam npodeccroHanbHOn
AEeATENbHOCTY,

OBnageHue yHuBepcasnbHbIMU Y4ebHbIMM MO3HaBaTESbHLIMU
JENCTBUAMM:

a) 6a3oBble Nnornyeckne 4encTens:

- CaMOCTOATENbHO (OPMYNMpPOBaTh U
npobnemy, paccMatpmBaTtb €€ BCECTOPOHHE;

aKTyanmnsnposaTb

- YyCTaHaBNUBATb CYLLECTBEHHbIA NPU3HAK UM OCHOBaHUA AN
CpaBHEHMs, Kraccudukauum n oboodLeHns;

- onpenendatb uUenn aeAatenbHOCTWU, 3adaBaTb MapaMeTpbl U

- YMETb OnepupoBaTb MNOHATUSAMMU: MHOTOTPaHHMK, CeYeHne
MHOTOrpaHHUKa, Ky0, napannenenunes, npuama,
nMpammaa, urypa n noBEpPXHOCTb BpaLLEHUs, LUNUHAP,
KOHyC, wap, cdepa, cedyeHus uUrypbl BpaLleHus,
MMOCKOCTb, Kacawlwasca cdepbl, UWnMHOpa, KOHYyCa,
nnowagb MNOBEPXHOCTM NUpamMuabl, MNpU3Mbl, KOHYyca,
uunuHapa, nnowaab cdeptl, obbem Kyba,
NPsSIMOYrofibHOrO Mapannenenuneaa, nupamuabl, NpU3ambl,
uunuHapa,  KOHyca, LWwapa; YMeHue  usobpaxatb
MHOTOrpaHHUKM U NOBEPXHOCTM BpaLLEHUsi, UX CeYEeHUs oT
PYKA, C TMNOMOLLUbI  YEPTEXHbIX MWHCTPYMEHTOB W
9NEKTPOHHBIX CPEACTB; YMETb pacno3HaBaTb CUMMETPUIO
B MPOCTPaHCTBE; YyMeTb pacrno3HaBaTb MpaBUsbHbIE
MHOTOrpaHHUKK;

-yMeTb BbIOMpaTb NOAXOAALLMIN U3YHEHHbI METOA ANd
peLLeHns 3aaun, pacno3HaBaTb MaTemaTnyeckne oakTbl
N MaTemaTuyeckne Moaenu B NpupoaHbIX U
06LLIECTBEHHbIX SIBNEHUSX, B UCKYCCTBE; YMEHNE




Kputepunm nx OOCTUXKEeHUA,

- BbIABMNATb 3aKOHOMEPHOCTHU n
paccMaTpunBaEeMbIX ABITEHUAX,

npoTnBOpPEYNA B

- BHOCUTb  KOPPEKTUBDbI B
cooTBEeTCTBUNE pe3ynbTaTtoB
nocneacTBUn OeATENbHOCTY;

OeATenbHOCTb, OueHuBaTb
LensaM, OLEeHMBaTb  PUCKU

- pa3BMBaTb KpeaTUBHOE MbILLNIEHME NPU PELUEHUMN XKU3HEHHbIX
npobnem

6) 6a3oBble MccnegoBaTenbCKne AeNCTBUS:

- BnageTb HaBblkamu  y4ebHO-uUccnegoBaTenbCKoOW U
NPOEKTHOW AeATENbHOCTM, HaBblkaMi pa3peLleHns Npobnem;

- BbISIBNATb NPUYNHHO-CNEeACTBEHHbIe CBSA3N "
akTyanuaupoBaTb 3agady, BblABUraTb rMnoTesy ee pelleHus,
HaxoguTb  apryMeHTbl AN JokasaTenbCTBa  CBOMX
YyTBEPXOEHUN, 3aaaBaTb NapameTpbl U KPUTEPUN PELLEHNS;

- aHanuMaupoBaTb MOMyYeHHble B XOAe peLleHus 3ajaqu
pe3ynbTaTbl, KPUTUYECKM OLEHMBaTb WX [AOCTOBEPHOCTb,
NPOrHO3MpPOBaTb N3MEHEHME B HOBbIX YCITOBUSX;

- yMeTb MNEepeHoCUTb 3HaHUS B  MNO3HaBaTesNbHYlD W
NpakTU4ecKyto 06nacTu XXU3HeaeaTeNbHOCTH;

- yMeTb WHTEerpvMpoBaTb 3HaHWs M3 pPasHbiX MpeaMeTHbIX
obnacTel;

- BblgBUraTtb HOBbIE
NOAXOAb! U peLLeHus:;

M CNOCOBHOCTb UX NCMNOSb30BaHWNS B MO3HABATENbHOW U
coumanbHON NpakTuke

naen, npegnaratb OpPUTMHAIbHbIE

NpPUBOANTL NPUMEpPbLI MaTEMaTUYECKNX OTKPbITUN
POCCUMICKON 1 MUPOBOK MaTeEMaTUYECKON HayKW.
- yMeTb onepvpoBaTb MOHATUAMMU: CIlyYamHbI OMbIT W
cny4vanHoe cobbiTve, BEPOATHOCTb CIyYamHOro cobbITus;

yMeTb BbIYMCIISATb BEPOSITHOCTb C  MCMOMb30BaHMEM
rpacpmyeckmx MeTonoB

- yMeTb oOnepupoBaTb MOHATUSIMU:  MPSIMOYrofibHas
cUCTEMa  KOOpAMHAT, KoopauHaTbl  TOYKW,  BEKTOP,

KOOpAMHaTbl BEKTOPA,
- ymeTb cBOOOAHO OMNeEpMpoBaTb MOHATUSIMU: ABUXEHME,
napannenbHbIi NEPEHOC, CUMMETPUSA Ha NIIOCKOCTU U B
NPOCTpPaHCTBE, MNOBOPOT, MpeobpasoBaHue nogobus,
nofgobHble uUrypbl; yMeTb pacno3HaBaTb paBHble W
noaobHble curypbl, B TOM 4Mcne B npupoae, UCKyccTBe,
apXUTEKTYype; YMEeTb MWCMONb30BaTb reoMeTpuyeckme
OTHOLLEHUS, HaxoauTb FeOMEeTpPUYECKNE  BENUYUHDI
(anvna, yron, nnowaab, o6beM) Mpu peleHnn 3agady 13
ApyrMx  y4ebHbIX  NpeamMeToB UM U3 pearibHOM
XM3HU, UCNONb3Yysl U3yYeHHbIe POPMYIbl N METOADI

MK 1.2. ConpoBoxaaTtb
nporpaMmMmHble cpeacTaa
B COOTBETCTBMU CO
cTaHgapTamu
NpUMeEHEHUs

FOTOBHOCTb K camMmopasBuUTuUio, CaMOCTOATESIbHOCTU n
camMoornpegeneHuto;
-OBnageHue HaBblKaMU y‘-le6H0-|/ICCJ'IeﬂOBaTeJ'IbCKOI7I,

-yMeTb ONepupoBaThb NOHATUSIMU: HATypanbHOE YUCIO,
Llenoe Yncro, ocTaTok Mo MOAYII0, paLMoHanbHOe YUCHo,
MppaLMoHanbHOE YMCI0, MHOXECTBA HaTyparibHbIX,
LenbliX, paumMoHanbHbIX, 4eNCTBUTENbHbBIX YACEN; YMEHNe




mMogenmnpoBaHnA 340aHUN.

NPOEKTHOM U counarnbHON AeATeNbHOCTY;

- BNageTb HaBblKaMW NONyyYyeHnsa MHopMaLumn U3 NCTOYHUKOB
pasHbIX TWUMOB, CaMOCTOSTENbHO OCYLLECTBMAATL  MOWUCK,
aHanus, cuctemMatmsauuio U UHTepnpeTauuio WMHgopmMauumm
pasnunyHbIX BUOOB 1 hopM NpeacTaBneHus;

- He MpUHUMaTb OEWNCTBUSA, MPUHOCSHLLNE Bpen OKpyXKatoLlen
cpene;

- yMeTb MpPOrHo3MpoBaTb HeOGnaronpusTHbIE 3SKOMOrNYecKMe
nocneacTeus npeanpuHUMaemMbiX OEWCTBUIA, NpedoTepallatb
nxX;

- YMETb [MEpPEeHOCUTb 3HaHUA B MNO3HABATENIbHYD WU
NpakTU4ecKyto 06nacT XXM3HeAEeATENbHOCTH;

- aHanuaupoBaTb MOJTyYEHHbIE B XO4E€ peLlleHuUs 3agayu
pesynbTaTbl, KPUTUYECKM OLEeHMBaTb WX [JOCTOBEPHOCTb,
NPOrHO3npoBaTb U3MEHEHWE B HOBbIX YCIOBUSIX;

- TOTOBHOCTb K Tpydy, OCO3HaHWEe LEHHOCTM MacTepcCTBa,
Tpyoontobue

ncnonb3oBaTb NPU3HAKN AENTMMOCTU, HAUMEHbLUUA OBLLNIA
Aenuternb U HanMeHbLLee obLlee KpaTHOe, anropuTm
EBknunaa npu pelweHnn 3agad;

- ymMeTb CBOGOAHO onepmpoBaTh NOHATUSIMU: CTENEHb C
LenbiM nokasaTtenem, KopeHb HaTyparnbHOW CTEMNeEHMN,
cTerneHb C paumMoHarbHbIM NOKa3aTeneM, CTeneHb C
AeNcTBUTENbHbIM (BELLECTBEHHLIM) NOKa3aTesnem,
norapudm 4mcna, CUHYC, KOCUHYC W TaHreHc
NPOWN3BONBHOrO YNCNa;

- YyMEeTb onepupoBaTb NOHATUSIMU: TOXOECTBO,
TOXEeCTBEHHOE NpeobpasoBaHne, ypaBHEHME,
HepaBeHCTBO, CUCTEMA YPABHEHWU N HEPABEHCTB,
PaBHOCUITbHOCTb YpaBHEHWI, HEPABEHCTB U CUCTEM,
pauvoHanbHble, MppaLUuoHanbHble, Noka3aTenbHbIE,
cTeneHHble, norapudmMmyeckme, TPUroHOMeTpuyeckme
ypaBHEHWSs, HEpaBEHCTBA U CUCTEMbI;

- yMeTb onepupoBaTb NMOHATUAMMN: cpenHee
apudmeTnyeckoe, MeamaHa, Hambonbllee N HaMMeHbllee
3Ha4YeHus, pasmax, AUcnepcus, CTaHaapTHOEe OTKIMOHEeHWe
4YNCNOBOrO Habopa; yMeHue n3BnekaTb,
MHTepnpeTnpoBaTb MWHGPOPMaLMO, NPeACTaBEHHYO B
Tabnuuax, Ha guarpammax, rpadukax, oTpakatoLlyro
CBOWCTBa pearnbHbIX npoLeccoB " ABMNEHUI;
npeactaBnATb WHAOPMALMIO C MNOMOLLbI Tabnuy u
AvarpaMm; uccrnegoBaTb CTaTUCTUYECKUE AaHHble, B TOM
yacne € NpUMEHeHMeM  rpaduyeckux MeTodoB MU
SNEKTPOHHbIX CPeacTB




2. CTPYKTYPA U COOEPXXAHME YYEBHOW OUCLUMIIUHBI

2.1. O6bem gucumnnuHbl U BUAbI y4ebHOM paboTbl

Bua yye6HoM paboThbl

Oo61bLem yacoB

O61bem obGpasoBaTenibHOW NporpaMmMbl Yy4eO6HOW ANCLUNIUHBI 180
BT. Y.

OcHoeHoe codepikaHue 171
TeopeTnyeckne 3aHATUA 75
nabopaTopHble 3aHATUS 36
npodeccnoHanbHO-OpPUEHTUPOBAHHOE CoaepKaHmne 60
KoHcynbmauuu 3
lMpomexxymoyHasi ammecmauusi (3K3aMeH) 6




2.2. TemaTn4ecknm nnaH n cogepxxaHue y4ebHon AUCLMNIINHBI

HanmeHoBaHue CogaepxaHune y4yebHoro maTtepuana, nabopaTtopHble 1 NpakTnyeckne paboTbl, UHOANBUAYATbHbIN dopmupyemble
pasgenos U TeM NpoekT (ecnv NpeaycMOTPEHbI) O6bem obwue n
Hacos npodeccunoHa
INbHblIE
KoMneTeHunn
1 2 3 4
Tema 1.1 CopgepxaHue y4ebHoro martepmana: 2 OK 03
BeegeHve. 1 ®u3nka n metoabl HAy4YHOro NO3HaHUA 2 OK 05
dusmka — yHOameHTanbHad Hayka O npupode. ECTecTBEHHO-Hay4yHbI MeTod MO3HaHWSA, €ro
BO3MOXHOCTM M TpaHULbl MPUMEHMMOCTU. OKCMEPMMEHT M Teopus B MNpoLecce No3HaHWs NpuUpoabl.
MoaenupoBaHne hrsnyecknx SBNeHnn 1 NpoueccoB. Pomnb akcnepumeHTa n Teopmm B NpoLecce No3HaHus
npupofbl. Prsnyeckan BenuumHa. dPmsmdeckme 3akoHbl. ["paHULbl MPUMEHMMOCTM (PU3NYECKUX 3aKOHOB U
Teopun. lpuHumMn cootBeTCcTBUA. [NOHATME O M3n4eckon KapTuHe mupa. [lorpewHoCcTM U3MepeHun
PU3NYECKNX BENNYNH.
Paspen 1. MexaHuka 28 OK 01
Tema 2.1 CopepxaHue y4ebHoro marepuana: 8 OK 02
KnHemaTtumku 2 MexaHu4ecKoe ABMXEHUE U ero XxapakTepucTuku 2 OK 04
MexaHuyeckoe OBwKeHMe M ero Buabl. MatepuanbHasi Todka. CkansdpHble M BEKTOpHble umanyeckme OK 05
BeNMYUHbI. OTHOCMTENBHOCTb MEXaHW4Yeckoro ABmkeHus. Cuctema otcyeta. [MpUMHUMN OTHOCUMTENBHOCTMU OK 07
Manunesa. Cnocobbl onucaHust aBwkeHusi. Tpaektopusa. [lytb. [lepemeweHne. PaBHomepHog MK1.1
npsiMonuHenHoe aBwkeHne. CkopocCTb. YpaBHeHVWe [OBWXKeHUs. MrHoBeHHas W CpefHss CKOpPOCTM. HE1§
YcKopeHume. '
3 Buabl aBu:xKeHUA 1M ux rpacpuueckoe onmcaHuve 2
MpAMONMHENHOE [ABWXEHWE C MOCTOSIHHbIM YCKOPEeHMEM. [IBWXEHWEe C MNOCTOSIHHBbIM  YCKOPEHMEM
cBobogHOro nageHus.
4 [1BMXXeHMe No OKPYXKHOCTU 2
PaBHOMepHOE OBWXEHME TOYKM MO OKPYXHOCTW, YrroBasi CKOPOCTb. LIeHTpOCTpeMuTenbHOe YyCKOpEHME.
KnHemaTtnka abcontoTHO TBepaoro rena
5 MpaKkTnKo-opMeHTUpPOBaHHbIE 3a4a4M C TEXHUYECKUM coAepKaHMeM 2
M3mepeHne MrHoBEHHOW ckopocTu. ViccnegoBaHne COOTHOLLEHUS MeXay NyTSAMU, NPONLEHHBIMM TESTOM 3a
nocnegoBaTenbHble paBHble MNPOMEXYTKM BPEMEHM MNPWU PaBHOYCKOPEHHOM [ABMXEHUW C HayanbHOW
CKOPOCTbIO, paBHOW HymM0. V3yyeHne OBWXKEHUSI LLapuKka B BS3KOW KUOKOCTWU. M3yyeHue ABWXeHUst Tena,
OpPOLLIEHHOIO rOPU3OHTANBHO.
Tema 2.2 CopepxaHue y4yebHoro matepmana: 10




OuHamukm

6 Bsanmopgencrteue Ten. 3akoHbl AMHaMUKU HbloTOHa
OcHoBHast 3agada guvHamukn. Cuna. Macca. 3akoHbl mMexaHukum HbtoToHa. Cunbl B npupoge. Cuna
TSHKECTU U Cula BCEMUPHOIO TATOTEHUS.

7 Cunbl B npupoae
3akoH BCceMMpHOro TAroTeHus. [lepBas KocMuyeckas CKOpPOCTb. [lBMXeHMe nnaHeT M ManbiX Ten

ConHeyHon cuctembl. Bec. HeBecomocTb. Cuna ynpyroctu, 3akoH N'yka, gecopmaums. Cuna TpeHus, 3akoH
CYXOro TpeHus

8 MpakTuKo-opMeHTUPOBaHHbIE 3aA4a4M C TEXHUYECKUM coAepKaHueMm
PelueHne 3agay ¢ npodeccnoHanbHON HanpaBeHHOCTbO No Teme «duHaMuka»

9 MNpakTUKO-OpUEeHTUPOBaHHbLIE 3a4a4M C TEXHUYECKUMM coaiepXKaHuem
M3yueHne OBMXKeHUs Opycka MO HaKMOHHOWM MfIOCKOCTM Mo OEWUCTBUMEM HECKOSbKUX CUil. TexHuyeckue
YCTPONCTBA M NpaKTU4eCKOe NpUMEHEHNE: NOALMMHUKKN, OBMKEHNE UCKYCCTBEHHbIX CMYTHUKOB

10 JTabopaTtopHas paboTta Ne1
Wccneposanne 3aBMCUMMOCTH cvn yrpyrocTu, BO3HMKaOLLMX B NpYyXuHe
M pe3MHoBOM oOpasue, oT ux gedopmaumn. WccnemoBaHve YCNoBUA paBHOBECUSI TBepAoro Tena,
MMELLIEr0 OCb BpaLLLEHUS]

Tema 2.3
3aKoHbl COXpaHeHus B
MeXaHuke

CopepxaHve yyebHoro matepuana:

10

11 3aKOH coxpaHeHuA nMnynbca. 3aKOH COXPaHEeHUA 3Heprun

Mmnynec Tena. Mmnynbc cunbl. 3akOH COXpaHeHust MMmnynbca. PeakTuBHoe aBwXeHune. MexaHudeckas
pabota M MoOWHOCTb. KuHeTuueckas a3Heprud. [loTeHumanbHass 3Heprud. 3akoH COXpaHeHus
MeXaHN4ecKon aHeprn. PaboTa cunbl TSXXECTU U cunbl ynpyroctu. KoHcepBaTUBHLIE CUTbI.

12 NMpuMeHeHNe 3aKOHOB COXPaHEeHUs1 NPU peLueHUN MPaKTUKO-OPUEHTUPOBAHHbIX 3aA4ay.

N3yyeHne cBA3m ckopocTen Ten npu Heynpyrom yaape. VccnegosaHme cBs3n paboTbl CUMbl C USBMEHEHUEM
MeXaHM4YeCKoM aHeprumn Tena.

TexHnyeckne ycTponcTea 1 NpakTnyeckoe npuMeHeHne: BOAOMET, KOoMep, NPYXMHHbIA NUCTONET, ABUXKEHNE
NCKYCCTBEHHbIX CMYTHUKOB U pakeT.

Mcnonb3oBaHne 3aKOHOB MeEXaHUKM Onsi O0bACHEHMS [OBWKEeHUS HebecHbIX Ten W Ang pasBuTtus
KOCMUYECKMX nccrnegoBaHni, rpaHnLbl MPUMEHUMOCTM KNacCUYeCKoW MexaHukn. Mimmtaumna HeBeCoMoCTH

13 MNpakTuKo-opueHTUpPOBaHHbIE 3aAa4M C TEXHUYECKUM coaepXKaHuem
PelweHne 3agay ¢ npoeccrmoHanbHOM HanpaBneHHOCTLIO No pasgeny «MexaHuka»

14 JlabopaTopHasn pa6oTa Ne 3.
WcecnepoBaHuve cBAsn paboTbl CUMbl C UBMEHEHMEM MEXaHMYECKOW SHEPrMK Tena Ha NpumMepe pacTsiKeHus
PEe3MHOBOrO Xryta

15 KoHTponbHas pabota Ne 1 no paspgeny «MexaHuka»

Pasgen 3. MonekynspHasa pusnka u TepmoguHamMmumka

30

OK 01




Tema 3.1
OcCHOBbI MONEKYNSPHO
- KUHETUYECKOM
Teopum

CopepxaHue y4yebHoro matepmana:

12

16 MonekynsipHo-kuHeTu4yeckas Teopus. OcHoBHoe ypaBHeHue MKT.

OCHOBHble MNOMNOXEHUS MONEKYNAPHO-KMHETUYECKON Teopun. Pasmepbl U Macca MOfekyrn M aToOMOB.
BpoyHoBckoe aBwxeHue. Cunbl U 9HEPrns  MEXMONeEKynapHoro B3aumogenctsus. CTpoeHue
ra3oobpasHblX, XUAKMX 1 TBepAblX Ten. CKopoCTn ABMXKXEHUA MOMEKYNn U UX namepeHue. VigeanbHbin ras.
[aeneHue rasa. OCHOBHOE ypaBHEHWE MONEKYNSIPHO-KMHETUYECKOW Teopun rasoB. TemnepaTtypa u ee
namepeHve. AGCONOTHBIM HYNb TeMnepaTypbl. TepMogMHamu4eckas Lwkana temnepaTypbl. TemnepaTypa
3Be3q.

17 MpaKTUKO-OPMEHTUPOBAHHbIE 3a[a4M C TEXHUYECKUM CoAepXKaHUEeM

M3mepeHne maccbl BO3gyxa KrnaccHoOW komHaTe. MccnepoBaHve 3aBMCMMOCTU Mexay napameTpamm
COCTOSIHUSI pa3peXeHHOro rasa. TexHudeckue yCTPOWCTBA WM MPAaKTUYECKOE MPUMEHEHNE: TEPMOMETP,
©apomeTp

18 Na3oBble 3aKOHbI
YpaBHEHNE COCTOSAHUA uaearnbHoro rasa. Msonpoueccbl M ux rpadukn. [a3oBble 3akoHbl. MonsipHas
rasoBasi NOCTOSAHHAsA

19 MNpaKTUKO-OpMEeHTUpPOBaHHbIE 3a4a4M C TEXHUYECKUM coaepXaHnuem
PeleHne 3agay ¢ npodeccrnoHanbHON HanpaBieHHOCTLIO N0 TeMe «[ a3oBble 3aKOHbI»

20 NNabopaTtopHasa paboTa Ne 4.
OnpeneneHne maccbl BO3ayxa B KIaCcCHOM KOMHATE Ha OCHOBE M3MepeHuin 06 bema KOMHaTbI, JaBNeHUs U
TemnepaTypbl BO34yxa B HEMN.

21 JlabopaTopHasn paborta Ne 5.
MccnegoBaHve 3aBUCUMMOCTI MeXQy NapameTpaMm COCTOSIHUSA pas3peXXeHHOro rasa

Tema 3.2
OcHoBbl
TEPMOOVNHAMUKM

CopepxaHue y4ebHoro martepmana:

22 BHYTpeHHAA 3Heprua u pabora rasa

BHyTpeHHss aHeprusa cuctembl. BHyTpeHHAA aHeprua unaeansHoro rasa. PaboTta u tennoTta kak ¢opmbl
nepegadn sHeprun. TennoemkocTb. YaenbHas TennoemMkocTb. KonmyecTBo TennoTbl. YpaBHEHUE
Tennosoro 6anaHca.

N[00

23 PakoHbl TepmoguHamMuku. NpuHUMN gencTBUA TennoBbIiX MaLIVH
MepBoe Hauyano TepmoguHamuku. AgmabaTHbii npouecc. BTopoe Havano TepmoguHamuku. [MpuHumMn
OencTBmnsa TennoBon MaluunHbl. Tennosble asuratenun. KMNAQ tennosoro

24 MNpakTUKo-opueHTUpPOBaHHbIE 3a4a4u C TEXHUYECKMM coaepxaHueM PelleHve 3aad ¢
npogeccroHanbHOM HanpaBeHHOCTbIO No TeMe « OCHOBbI TEPMOANHAMUKNY

25 JTabopaTtopHasn paboTta Ne 6.
V3amepeHue yaensHOm TennoemMKocTu

Tema 3.3

CO,EI,Gp)KaHI/le yqe6Horo mMaTtepunana:

10

OK 02
OK 03
OK 04
OK 05
oK 07
NnK 1.1
MNK1.2
MNK1.3




ArperatHbie 26 XapaKTepuCcTUKa XMAKOro U ra3o06pasHoro CoOCTosiHus BelllecTBa 2
COCTOSIHUSA BewecTBa | icnapeHne n koHgeHcaumsi. HacbIWweHHbIN nap 1 ero ceonctea. AGCOMTHAA M OTHOCUTENbHAsA BNaXXHOCTh,
n dhasoBble Bo3gyxa. [lpubopbl Ana onpegeneHns BNaXHOCTM BO3dyxa. Todvka pocbkl. KunenHue. 3aBUMCMMOCTb
nepexonbl TemnepaTypbl KuneHus oOT AaerneHuda. Kputudeckoe cocCTosiHMe BellecTBa. [leperpeTbii nap v ero
ncnonb3oBaHne B TexXHUKe. XapakTepucTMKa XWOKOrO COCTOsiHUSI BelwecTBa. [1OBEpXHOCTHbIA CIOW
XNOKOCTWN. DHEeprnsa NoBepXHOCTHOro cnosi. bnwkHui nopsagok. NMNoBepxHOCTHOE HaTshkeHue. CMadmBaHue.
ABneHnsa Ha rpaHnLe XXUOKOCTU C TBEpAbIM TenioM. KannnnspHble ABrAeHus.
27 MpakTUKO-OPUEHTUPOBAHHbIE 3a4a4M C TeEXHUYECKUM coaepKaHuem 2
TexHnyeckne yCTpPOMCTBA W MNPAKTUYECKOE MPUMEHEHWE: TUTPOMETP WU MNCUXPOMETP, KanopumeTp,
TEXHOMOrMKM NOSyYEHNS1 COBPEMEHHBIX MaTepuarnos, B TOM YACHE HaHOMaTeEpPManoB, N HAHOTEXHOSOTM
28 XapaKkTtepucTuKa TBepLoro COCTosiHUs BellecTBa 2
Teepaoe Teno. Kpuctannudeckne n amopdHble Tena. AHM30Tponnsa CBOMCTB Kpuctannos. XKngkue
kKpucTannbl. CoBpeMeHHble MaTepuansl. [1naBneHne un kpuctannuaauus. YaenbHas TennoTa nnaeneHust.
Cybnumaums. YpaBHeHne TennoBoro 6anaHca
29 ITabopaTtopHasa pabota Ne 7 5
OnpegeneHne BNaXxHOCTW BO3ayxa.
30 KoHTponbHas paboTta Ne 2 no pasgeny «MonekynspHaa pusnka n TepMmognHamMmKa» 2
Pasgen 4. QnekrpoanHamuka 60 OK 01
Tema 4.1 CopnepaHue yyebHoro matepuana: 16 OK 02
dnekTpocTaTuka 31 dnekTpuyeckumn 3apaa. 3akoH KynoHa. 2 OK 03
OnekTpudeckne 3apsabl. ONEMEHTapPHbIA 3NEeKTPUYECcKUn 3aps. 3akoH COXpaHeHus 3apsiga. 3akoH 8E 8‘51'
KynoHa. Qnekrpunyeckasi NOCTOsIHHas. OK 07
32 dnekTpnyeckoe nore U ero XapakTepucTuku. 2 MK 1.1
OnekTpuyeckoe none. Hanps»KeHHOCTb anekTpuyeckoro nons. MNpuHumn cynepnoauunn nonen. NMoteHunan. MK1.2
PasHocTb noTeHumanoB. CBSA3b Mexay HanpsKeHHOCTbIO M Pa3HOCTbI0 MOTEHUMAnoB 3MEKTPUYECKOro MNK1.3
nons.
33 MpakTUKO-OpUEeHTUPOBaHHbIE 3a4a4M ¢ TeXHUYECKMM coaepxaHuem PelleHne 3aaad 2
npodeccmnoHanbHOM HanpPaBNeHHOCTLIO N0 TEME «ONEKTPUYECKOE Money
34 MNMpoBoAHUKU N ANINEKTPUKUN B IneKTpuveckom none. KoHaeHcaTopbil. 2
MpoBOAHWMKM B 3nekTpuyeckom none. [ManekTpuku B anektpudeckoM none. MNonspusaums OUanekTpukos.
PaboTta cun anekTpocTaTtMyeckoro nons. OneKTpoeMKoCTb. EAuHuubl anekTtpoemkocTu. KoHgeHcaTopbl.
CoeavHeHne koHOeHcaTopoB B GaTapeto. QHeprusa 3apsKeHHOro KoHAeHcaTopa. SHEprus aneKkTpuyYecKoro
nons. NpnmeHeHne KOHOEHCATOPOB
35 [MpaKTUKO-OpUEeHTUpPOBaHHble 3ada4yMm C TEeXHUYEeCKUM copepxaHuem PelweHne 3agavy C 2

I'IpO(*)eCCI/IOHaJ'IbHOIZ HanpaBJliEHHOCTbIO MO TeMe «CoeanHeHne KOoHOeHCaTopOoB»




36 MNMpaKTKo-opneHTUpoBaHHbIE 3a4a4M C TEXHUYECKUM coaepXXaHNuem

M3amepeHne anekTpoeMKOCTU KoHAeHcaTopa. TexHu4Yeckne ycTponcTea 1 npakTmyeckoe npuMeHeHue:
3MNeKTPOCKOM, SNEeKTPOMETP, SMeKTpocTaTUyeckas 3almTa, 3a3emMneHre anekTponpmbopos, KoHAeHcaTop,
KonupoBasnbHbIA annapaTt, CTPYMHbIA NPUHTEP

37 NabopaTtopHasa paboTa Ne 8. 2
M3mepeHune aneKkTpoeMKOCTU KOHAeHcaTopa
38 KoHTponbHas paboTta Ne 3 no Tteme «dnekTpocTtaTuka» 2
Tema 4.2 CopepxaHue y4ebHoro martepmana: 26
MNocToAHHBbIN 39 NocToAHHbIN aneKkTpu4yeckn Tok. 3akoHbl Oma. CoeauHeHne NPOBOAHNKOB 2
3MNEeKTPUYECKUI TOK. | YCroBus, Heobxoaumble Ansi BO3HUMKHOBEHUSA W MopAepXaHus anektpuyeckoro Toka. Cuna Toka u
Toku B pa3anuyHbIX | MAOTHOCTb ToKa. 3akoH Oma Ana ydactka uenu. 3aBUCUMOCTb 3NEKTPUYECKOro COMPOTUBIIEHUS OT
cpenax MaTtepuana, AnvHbl 1 NnoLaan NonepeyHoro ceveHns NpoBoaHuka. MNMapannensHoe 1 nocnenoBaTenbHOe
coeaHeHNEe MPOBOAHMKOB. ONEKTPOABMXKYLLAsA Cuia MCTOYHMKA Toka. 3akoH Oma ansg nonHowm uenw.
AnekTpudeckune Lenu.
40 MNMpaKTUKO-OPMEHTUPOBaAHHbIE 3a4a4YM C TEXHUUYECKUM copepKaHuem JONeMEeHTbl INEKTPUYECKON 2
uenw.
41 MNpaKTUKO-OPUEHTUPOBaAHHbIE 3ala4Mn C TEXHUYECKUM copepkaHneM 3akoHbl Knpxroga anga ysna. 2
CoeaunHeHne NCTOYHUKOB 3NEeKTPUYECKON 3Heprun B GaTapeto
42 JlabopaTopHasa pabdoTta Ne 9. 2
N3yyeHne cmellaHHOro CoeaAnHEHNs pe3nCcTOPOB.
43 TpakTUKO-OPUEHTUPOBaHHbIE 3a4ayM C TeXHUYEeCKMM cogepxaHuem PelleHne 3agad ¢ 2
npodeccnoHanbHOM HanpaBeHHOCTLIO MO TeMe «3akoHbl Omay
44 NabopaTtopHana pa6ota Ne 10. 2
M3mepeHune anekTpoaBMKyLLEN CUITbl ICTOYHMKA TOKA U €r0 BHYTPEHHErO COMPOTUBMEHNS.
45 JneKTpnyeckun Tok B MeTannax. 3akoH [xoynsa-JleHua 2
3aBUCMMOCTb 3MEKTPUYECKOro CONMPOTUBIEHMS NPOBOAHUKOB OT TeMnepaTypbl. TemnepaTypHbIn
KoathpunumeHT conpotmeneHusi. CeBepxnpoBoamMmocTtb. PaboTa n MOLLHOCTL NOCTOAHHOIO TOKa. TennoBoe
aencteue Toka. 3akoH [koyns—JleHua.
46 [MpaKTUKO-OpPMEHTUPOBaAHHbIE 3afda4YuM C TEXHUYeCKUM copepxaHmem PelweHne 3agay c 2
npodgeccmnoHanbHOM HanpaBfeHHOCTbIO No TeMe «PaboTa U MOLLHOCTb NMOCTOSIHHOTO TOKay
47 TpakTUKO-OPUEHTUPOBaHHbIE 3a4a4YuM C TEeXHUYEeCKUM copepxaHmeMm PeweHne 3agad ¢ 2

npoeccmnoHansHoM HanpaBNeHHOCTbLIO NO TeMe « TennoBoe AencTBne Toka»




48 JneKTpUYeCKMn TOK B pas3nnyHbIX cpepax 2
OneKkTpuyecknin TOK B MeTannax, B aNeKTponuTax, rasax, B Bakyyme. ONeKTponua. 3akoH anekTponusa

dapages. QNeKTPOXMMUYECKUI aKBUBANEHT. Buabl rasoBbix pa3paaos. TepMOINEKTPOHHAs SMUCCHS.

Mnasma.

49 JlabopaTopHas pa6oTa Ne 11. 2
HabntopeHne anektponusa

50MpaKTnKo-opneHTMpoBaHHbIE 3af4a4M C TEXHUYECKUM coaepaHnem PelleHne 3agad ¢ 2
npodeccmoHanbHOM HanpPaBNeHHOCTLIO N0 TEME «ONEKTPUYECKNI TOK B Pa3fiMyHbIX cpedax»

51 KoHTponbHas pa6oTta Ne 4 no Tteme «[1OCTOSIHHBIN 3NEeKTPUYeCKuin TokK. TOKU B pas3nnUyHbIX 2
cpenax»

Tema 4.3 CopepxaHue yyebHoro matepmana: 18
MarnutHoe none. | 52 MarHuTHOe nosne n ero CBOMCTBa 2
OnekTpomarHutHa | BekTop MHAYKUMK MarHUTHOro nons. HanpsXKeHHOCTb MarHUTHOro nons. MarHMTHbIE CBOMCTBA BellecTBa.

S MHOYKUMS. MarHuuTHasa npoHuuaemocTb. ConHeyHas akTMBHOCTb U €€ BNuaHue Ha 3emnto. MarHuTHble BGypum
53 Cuna Amnepa. Cuna JlopeHua 2
[lenctBme MarHMTHOroO MoOnisi Ha NPSAMOSIMHENHLIM NPOBOAHUK C TOKOM. Baaummopgencrtesue TokoB. Cuna
Amnepa. lNMpumeHeHune cunbl Amnepa. MarHutHbeI NoTok. PaboTta no nepemMeLLeHmo NPpoBOAHUKA C TOKOM
B MarHMTHOM none. [lenctBne MarHMTHOIO Mons Ha Apwkywminca 3apsa. Cuna JlopeHua. NMpumeHeHne
cunbl JlopeHua. OnpefeneHne yaenesHoro 3apsaa.
54 MNMpaKTUKO-OPUEHTUPOBaAHHbIE 3a4a4YM C TEXHUYECKUM coaepKaHueM TexHuYeckne yCTpomucTea u 2
npakTn4eckoe NpMMeHeHNe: NOCTOSAHHbIE MarHUTbl, ANEKTPOMAarHUTbI, ANIeKTpoABUraTenb, YCKOpUTEnu
3fIeMEHTapHbIX YacTuL, NHOYKLMOHHAs nevb
55 NlabopatopHas pabota Ne 12. 2
WccnepoBaHune JencTBms NOCTOSHHOMO MarHMTa Ha pamMKy C TOKOM.
56 fiBneHue anekTpomMarHUTHoOM uHAyKuumn CamonHayKumus. 2
ABneHne anekTpoMarHUTHOM uHaykumn. MNpasuno JleHua. 3akoH anekTpomMarHMTHON nHaykuun. Buxpesoe
anektpudeckoe none. OOC wvHAYKUMM B ABMXYLWMXCSH MNPOBOAHUKAX. SBNEHWE CaMOUHAOYKLWW.
MHAOYKTMBHOCTb. OHEprus MarHUTHOrO nons Toka. B3anmmMocBA3b 3NEKTPUYECKMX UM MarHWUTHbIX MONEeNn.
OnekTpomarHMTHoe nosne
57 MNMpaKTUKO-OpueHTUpPOBaHHbIE 3a4a4YM C TeXHUYECKUM coaepxaHuem PelueHune 3agad 2
npodeccmoHanbHOM HanPaBNeHHOCTLIO N0 TEME «DNEKTPOMarHMTHas UHOYKLMS»
58 MNMpaKTuKo-opueHTUpPOBaHHbIE 3ala4YM C TeXHUYECKUM coaepxaHuem PelleHue 3agad ¢ 2
npogeccmnoHanbHOM HanpaBNeHHOCTLIO N0 TeME «QHEPrna MarHUTHOIO NONA»
59 JlabopatopHas pab6oTta Ne 13 2




I/I3yl-|eH|/|e ABIEeHnsA SHeKTpOMaFHMTHOVI MHOYKUMnN

60 KoHTponbHas paboTta Ne 5 no teme «MarHuTHoe nosne. AneKTpoMarHuTHas MHAYKLUA»

Paspen 5. KonebaHusi 1 BOMHbI

30

Tema 5.1
MexaHn4yeckume u
3NEeKTPOMarHUTH

ble konebaHus

CopepxxaHue y4yebHoro martepmana:

61 MexaHu4yecKkue KonebaHus. ANeKTPoOMarHuTHble KonebaHus

KonebatenbHoe pBwxkeHue. [apmoHudeckne konebaHmsa. CBobogHble MexaHudeckue konebaHus.
MpeBpalieHne 3sHeprum npu kornebatensHoM ABwxeHUW. CBoboAHble 3aTyxalwlme MexaHuyeckune
konebaHus. MatemaTnyecknin MasaTHUK. MNPyXMHHBIA MaATHUK. BbIHYXOEHHbIE MexaHnyeckue KonebaHus.
Pe3oHaHc. NMonepeyHble 1 NpoAofibHblE BOSHbI. XapakTEPUCTUKN BOSHbI. 3BYKOBbIE BOJSTHbI. YNbTPa3BYK U
ero npumeHeHune. CBoboaHble anekTpomarHuTHble konebaHus. MNMpeBpalleHne aHeprum B konebatenbHomM
koHType. ®opmyna TomcoHa. 3aTtyxarowme 3neKTpoMarHuTHble konebaHus. eHepaTop He3aTyxaloLlmx
9NEKTPOMArHUTHbIX KonebaHui. BbliHy>XaeHHble anekTpuyeckme konedaHus.

62 lNepemeHHbIN TOK. TpaHchopmaTopbl

lMepemeHHbIn TOK. [eHepaTop nepeMeHHoro Toka. EMKOCTHOe UM  WHOYKTMBHOE COMPOTUBMNEHUS
nepemMeHHOoro Toka. AKTMBHOe conpoTmerieHne. 3akoH OMa Ans 9NeKTpUYeckon Lenu nepemMeHHoro Toka.
PaGota M MOLHOCTb NepemMeHHOro Toka. Pe3oHaHC B anekTpuyeckon uenu. TpaHcdopmaTtopbl. TOKM
BbICOKOW YacToThl. [lonyyeHue, nepefada u pacnpeneneHme anekTpoaHeprumn. SrekTpoMarHutHoe nose
Kak ocobbin Bug matepun. KM tpaHcdopmaTopa.

63 [pakTUKO-OpUEHTUPOBAaHHbIE 3a4ayYM C TeXHUYECKUMM copaepxaHuem PelweHne 3agady ¢
nNpodeccmMoHanbHOM HanpaBNeHHOCTLIO NO TeMe «MexaHn4Yeckme 1 aNeKTPOMarHMTHble KonebaHnsa»

64 JlabopaTtopHasn paboTta Ne 14.

WccnepnoBaHve 3aBMCMMOCTM Nepuoga Manbix konebaHui rpy3a Ha HATU OT ANWHBI HUTU 1 Macchbl rpya3a.
WccnepoBaHme nepeMeHHOro Toka B LENW M3 NOCNefoBaTeNlbHO COEAUHEHHbIX KOHAEHcaTopa, KaTyLlKu 1
pesucTopa

OK 01
OK 02
OK 04
OK 05
oK 07
NnK 1.1
MNK1.2
MK1.3

Tema 5.2
MexaHun4yeckue un
3NEKTPOMAarHUTHbIE
BOJTHbI

CopepxaHne yyebHoro matepmana:

65 MexaHu4yeckue BOSHbI

MexaHunyeckue BOMHbI, YCnoBus pacnpoctpaHeHus. MNMepnoa. CKopocTb pacnpoCTpaHeHnsa u AsiMHa BOSHbI.
lMonepeyHble 1 NpofonbHbIE BOMHbI. MHTepdepeHuuna n andpakums mexaHndyecknx BomH. 3Byk. CKOpoCTh,
3ByKa. 'poMKocTb 3ByKa. BbicoTa ToHa. Tembp 3ByKa.

66 DneKTpoOMarHMTHbIE BOJIHbI

ONeKTPOMarHNTHbIE BOJSHbl. YCMOBUSA U3MNyYEeHWUs 3reKTPOMarHUTHbIX BOMH. B3aumHaa opueHTaums
BekTopoB E, B, v B oanektpomarHutHon BoOnHe. CBOMCTBA 3NEKTPOMAarHUTHbIX BOSH: OTpaXkeHwue,
npenomnexHve, nonapusaums, agudpakums, nHrepdepeHums. CKOpoCTb 3NeKTPOMarHuUTHbIX BOSH. Llkana
9NEeKTPOMarHUTHbIX BOMH. [lpUMeHeHWe OneKTPOMarHUTHbIX BOMH B TexHUke wu ObiTy. [lpyHUmMnb
paavocBaA3mn 1 TenesuaeHns. Pagrnonokaums. SNekTpoMarHMTHoe 3arpsisHeHMe OKpyaroLen cpefbl

67 MpaKTUKO-OpMeHTMpPOBaHHbIE 3a4a4M C TEXHMYECKUM codepKaHuem PelueHne 3agay ¢




ﬂpO(beCCVIOHaJ'IbHOVI HanpaBfi€HHOCTbIO MO TEME «MexaHu4yeckue n ANEeKTPOMarHnTHble BOJTHbI»

Tema 5.3 CopepxxaHne yvyebHoro matepmana: 16
OnTuka 68 BonHoBble cBONCTBa cBeTa. 3aKOHbl OTPaXeHUA U NperioMNeHns cBeTa 2 OK 01
ToyeuHbIn UCTOYHMK cBeTa. CKOPOCTb pacrnpoCTpaHeHUsa cBeTa. 3aKOHbl OTPaXEHUS U MpernomIieHus OK 02
cBeTa. ConHeyYHble N NyHHble 3aTMeHus. MNpuHuun lMNonreHca. MNonHoe oTpakeHue. OK 04
69 ITabopaTtopHas pabota Ne15 2 OK 05
OnpepeneHune nokasatend npenomreHns cTekna. MK 1.1
ViccnepoBaHue CBOCTB M30OpaXeHuii B NIMH3aX MK1.2
70 JInH3bl. MNocTpoeHne n3obpaxeHus B IMH3e 2 MK1.3
JInH3bl. TMocTpoeHne n3obpaxeHns B nmH3ax. Popmyna TOHKOW NWH3bL. YBENWYEHME NUH3bI. [Na3 kak
ontudeckad cuctema. Ontuveckne npubopbl. Teneckonbl. Cuna ceBeta. OcCBEWEHHOCTb. 3aKOHbI
OCBELLEHHOCTH
71 [pakTUKo-OpMEeHTUPOBaAHHbIE 3afa4Yu C TEXHUYEeCKUM copepxaHuem PeleHve 3agad ¢ 2
npogeccnoHansHOM HanpaBneHHOCTLIO No TemMe «[ eoMeTpuyeckas onTuka»
72 UHTepdbepeHuus, audpakuma, gucnepcust n nonsipusauusi ceeta 2
MHTepdepeHumnsa ceeta. KorepeHTHOCTb CBETOBLIX Nyden. VIHTepdepeHumst B TOHKMX nneHkax. Konbua
HbtoToHa. Vicnonb3oBaHne uHTepdepeHuun B Hayke N TexHuke. Judpakuusa ceeta. dudpakums Ha wenm
B NapannenbeHbiX nyvax. JudpakunoHHasa pelseTtka. NoHaTne o ronorpadun. MNMonapusauusa nonepeyHbIxX
BOSIH. MNonapusauua ceeta. [JBonHoe nyyenpenomMmneHue. Monapoungbl. Jucnepcusa ceeTa.
73 lpaKTUKO-OpMEHTUPOBaAHHbIE 3a4ayYM C TeXHUYECKUM copepkaHuem HabniogeHwe pucnepcun 2
cBeTa. TexHnyeckme yCTponcTea 1 nNpakTuyeckoe NpUMeEHeHMe: o4ku, nyna, potoannapar, NPOEKUMOHHbIN
annapat, MMKPOCKON, TeNecKor, BOFIOKOHHAsA ONTuKa, AMdpPaKLMOHHAs pelueTka, nonspouna, Teneckon
74 IlabopaTtopHas paboTta Ne 16 5
HabntogeHne ancnepcum ceeTta
75 KoHTponbHasa pab6oTta Ne 6 no teme «OnTtuka» 2
Pasngen 6. OcHoBbI crieumarnbHOM TeEOPUM OTHOCUTENBHOCTM 4
Tema 6.1 CogaepxaHue yyebHoro matepuana: 4
CneunanbHas 76 CneumanbHasa Teopusi OTHOCUTESIbHOCTU 2
Teopus [BMXeHne co CKOpOoCTbi cBeTa. VIHBapuaHTHOCTb MOAYNS CKOPOCTM CBeTa B BaKyyme. OHeprusi nokosl.
OTHOCUTENbHOCTH CB43b Macchbl U 3Heprm cBo60gHON YacTULbl. DNEMEHTbI PENATUBUCTCKON ANHAMUKN
77 MocTynaTtbl TEOPUMN OTHOCUTESNIBHOCTU U CNEACTBUA U3 HUX. 2

OTHOCUTENBLHOCTL OOHOBPEMEHHOCTMW. 3amenneHne BpeMeHn N CoKpalleHne OarnnHbl. 3Hepr|/|ﬂ n nmnynbc
peJ'IFITI/IBI/ICTCKOI;I yactuubl. CBs3b Macchl ¢ 3Heprv|e|7| n nMmnynbcom peJ'IFITI/IBI/ICTCKOI;I YacTuubl. 3Heprvm
NOKOoA




Pasgen 7. KBaHToBas husunka 9
Tema 7.1 CopaepxaHue yyebHoro matepunana: 4 OK 01
KeaHTOBas onTuka 78 KBaHTOBas Teopus. [laBneHue ceeTa 2 OK 02
KeaHToBasi rmnotesa [lnaHka. TennoBoe wuanydeHne. KopnyckynsipHO-BOMHOBOMW Ayanuam. POTOHbI. OK 04
M'MnoTtesa ge bponns 0 BONHOBLIX cBOMCTBaxX YacTtuu. CooTHoweHne HeonpegeneHHocten [renseHbepra. OK 05
JaBneHne ceeTta. Xumunyeckoe gencteume ceeta. OnbiTol 1.H. Ilebegesa n H.. BaBunosa. OK 07
79 ®PoToadhekT. MpumeHeHme cpoToadcpekTa 2 MK 1.1
doToahpekT. YpaBHeHMe OJnHWTEeHa Ansa goTtoaddekTa. BHewHun oToanekTpudecknin apoexT. MK1.2
BHyTpeHHUIn hoToahhekT. MK1.3
Tema 7.2 CopaepxaHue yyebHoro matepuana: 5
®usvka artoma U | 80 CtpoeHue atoma. CTpoeHne aTOMHOro siapa. 2
aTtoMHoro sigpa PasBuTne B3rnagoB Ha cTpoeHwe BelwlectBa. Mogenu CTpoeHus atoMHOro sgpa. 3akOHOMEpHOCTU B
aTOMHbIX CnekTpax Boaopoda. HApepHaa mogenb atoma. OnbiTel 3. Pesepdopna. Mogenb atoma
Bogopoga no H. bopy. KBaHToBble noctynaTtel bopa. Jlasepbl. PagnoaktneHoCTb. 3aKoH
pagnoakTuBHoro pacnaga. PaguoaktuBHble npeBpaweHns. Cnocobbl HabnaeHus 1 pervctpauumn
3apskeHHbIX YacTtuuy. Oddekt BaBunosa — YepeHkoBa. CTpoeHue aToMHoro sdgpa. [edekt macchl,
3Heprvsa CBA3M U YCTOMYMBOCTb aTOMHbIX S4ep.
81 fApepHble n TepMmosiaepHbIe peakuumn 1
AnepHble peakumn. AgepHas aHepreTuka. OHepreTMYecKUin BbIXoA SAepHbIX peakuun. ckyccTBeHHas
pagnoakTMBHOCTL. [enenune Tskenblx saep. LlenHaa sgepHas peakums. Ynpasnsemas uenHas peakuums.
AnepHbii peaktop. TepMosiaepHbIi CUHTE3. DHeprus 3Besd. [lonyyeHne pagnoakTUBHBLIX M30TOMOB U UX
npumeHeHune. bronornyeckoe AencTBME paanoakTUBHBLIX U3NYYEHWA. DNEeMEHTapHbIe YacTuLbl
82 JlabopaTtopHasn paboTta Ne17. 2
HabnogeHne nuHenyaToro cnekrpa
Pasgen 8. CtpoeHune BceneHHom 8
Tema 8.1 OnemenTtbl | CogepxaHue yyebHoro matepunana: 8 OK 01
acTpoHOMMUU n | 83 CTpykTypa n macwTtabbl COnHe4YHON CUCTEMBI 2 OK 02
acTpodur3nkn CornHeuHas cuctema: nnaHeTbl U Manble Tena, cuctema 3emnsa—IlyHa OK 03
84 Knaccudmkauus 3se3a. CocrtaB n CTpyKTypa 2 OK 04
CtpoeHne un sponouus ConHua u 3Bé3n. Knaccudumkaums 3eé3g. 3BE3Obl M UCTOYHUKUA UX SHEPIUMW. OK 05
["anakTuku oK 07

ManakTuka. CoBpeMeHHble NpeacTaBneHnst 0 CTPOeHUM 1 aBorntoLmn BeceneHHonm

85 KapTbl 3Be3gHOro Heba.

86J1abopaTtopHas pabora Ne 18.




HabniogeHnst HEeBOOPYKEHHbIM  1a30oM C  MCMOMb30BaHWEM  KOMMbIOTEPHbIX  NPUMOXKEHUA  Ons
onpeaeneHnst NornoxeHust HebecHbIX OOBLEKTOB Ha KOHKPETHYH AaTy: OCHOBHble co3Be3ausi CeBepHoro
nonywapus v sipkue 3se3abl

KOHCYMNbTauuu 3
lNMpomexyToyHaa aTrecTaumsa (3K3amMeH) 6
Bcero: 180




3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUUMNUHDI

3.1. na peanu3auuu nNporpamMmmbl AUCLMUNMUHbI OO0MMKHbI ObITb NPeayCMOTPEHbI
cnepywowme cneumanbHble NOMeLWeHUs: Hannuma ydyebHoro kabuHeta «EcTecTBeHHO-
Hay4HbIX AUCLMUNITUHY»
O6opynoBaHue y4yeb6HOro kabuHera:

— nocafoyHble MecTa No KONMYyecTBy 00yYaroLLNXCS;

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

— Becbl TexHu4eckue ¢ pasHoBecamy;

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

2.KoMnneKT aneKkTPOHHbIX MOCObuIA:
— KOMMJEKT 3NEKTPOHHbIX BUAeoMaTepmanos;
— uudpoBas nabopaTtopus no 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. UudhbopmaumoHHoe obecneyeHue peanusaumm NporpaMmmbil
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. Msakuwes IN.A. ®dusumka. 10 kn.: y4ebHuk + CD. — 21-e u3g. — M., 2012, 2014 — 316c.

3. Mskuwes I.A. dusumka. 11 kn.: yuebHuk + 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 Bonpocos no duauke: y4eb. nocobue ons
CMoO. —9-e n3g. — M., 2012- 238c.

JononHutenbHble NCTOYHUKMN

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. dnsnka ana npodpeccum 1 cneumansHOCTEN TEXHNUYECKOTO U
€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



5. MeHaeHwTenH J1.3., Quk KO.LN. dunsumka. YuyebHuk ana 10,11 kn. — M.:[poceeLueHne,
2005. — 415c.

6. KowkunH H.N., BacunbumnkoBa E.H. SnemeHTapHasa gusmka: CnpaBodHuk. — M.:
Bbicwas wkona, 2003.- 145c.

7. KabapavH O.®., Opnos B.A. 3kcnepuMeHTanbHble 3agaHns no gpusnke. 9—11
Knacchbl: y4ebHoe nocobue ans yyawmxcs obuieobpasoBaTenbHbIX YYPEXAEHNN. —
M.: MNpoceeleHne, 2001.- 234c.

8. INabkosckui B.B. 220 3agay no umsmke ¢ peeHnamn: kHira ansa yvawmxca 10—
11 kn. o6weobpasoBaTenbHbIX yupexaeHun. — M.: MNpocselueHne, 2006

4. KOHTPOIb U OLIEHKA PE3YNNIbTATOB OCBOEHUA YYEEHOW OUCLIMNNUHDI
KoHTponb 1 oueHKa pe3ynbTaTtoB 0CBOeHUs 06LeobpasoBaTenbHON ANCUNMINHGI

pacKpbIBaKTCA Yepes ANCUUNIMHAPHbIE pe3ynbTaThl, HanpaBrneHHble Ha hopMMpoBaHME
o6LWMX N NpodeccuoHanbHbIX KOMNETEHLMI MO pa3genamM n Temam cogepKaHus
yyebHoro martepmana.

Koa n HammeHoBaHue Paspgen/Tema TN OLLeHOYHbIX
thopMmpyemMbIX KOMNeTeHUUn MeponpuATUNn
OK 01. Bbibupate cnocobblPasgen 1. Tembl 1.1., 1.2, 1.3 .
peLleHunst 3agadPas3gen 2. Tembl 2.1., 2.2., 2.3. yCTHBI onpoci;
npodgeccmnoHansHon gedarenbHoctuPasgen 3. Tembl 3.1., 3.2., 3.3, ppoHTanbHbIA
NPUMEHUTENBHO K pasnuyHbiM3.4., 3.5. onpoc;
KOHTEKCTaMm Paspen 4. Tembl 4.1., 4.2. OueHka
Pasgen 5. Tembl 5.1., 5.2, 5.3. KOHTPOJSIbHbIX paboT;
Paspen 6. Tembl 6.1., 6.2. HabnoaeHne 3a
OK 02. Wcnonb3oBaTtbPasgen 1. Tembl 1.1., 1.2, 1.3 Xxoaom BbINOSTHEHNA
coBpeMeHHble cpeacTBa noucka,Pasgen 2. Temsi 2.1., 2.2, 2.3. nabopaTopHbIX paborT;
aHanu3a " nHTepnpetaummPasgen 3. Temsbl 3.1., 3.2, 3.3., oLeHka
MHpopmaLmMm 1 MHPOPMaLMOHHbIES. 4., 3.5. BbINOJSTHEHUS
TexHonormm  AOns BbinonHeHusiPasgen 4. Tembl 4.1., 4.2. nabopaTopHbIX paboT;
3adad npodeccuoHanbHonPa3gen 5. Tembl 5.1., 5.2., 5.3. oLEeHKa
NesaTensHOCTU Pasnen 6. Tembl 6.1., 6.2. NPaKTU4eCcKMxX paboT,
OK 03. MnaHupoBaTtb nPasgen 1. Temnbl 1.1., 1.2, 1.3 (peLeHuns
peanu3oBbiBaTb cobctBeHHoePasnen 2. Tembl 2.1., 2.2., 2.3. KayeCTBEHHbIX,
npodeccmnoHaneHoe n nuyHoctHoePasgen 3. Tembl 3.1., 3.2., 3.3., pacyeTHbIX,
passuTtue, npegnpuHUMaTenscky3.4., 3.5. npodeccroHarnsHo
NEeATENbHOCTb B OPUEHTNPOBAHHbIX
npodeccnoHanbHom chepe, 3apau);
Ncnonb3oBaThb 3HaHuA no| OLleHKa
PHaAHCOBON rpamMoTHOCTU B TECTOBbIX 3a4aHNIA;
Pa3NNYHbIX XXU3HEHHbIX HabniogeHve 3a
cUTyaumnsx XOI0M BbINOJTHEHUS
OK 04. OddektneHoPasgen 1. Tembl 1.1., 1.2, 1.3 VHAMBAAYANbHbIX
B3aMmoOencTBoBaTb U paboTtaTb BPasgen 2. Tembl 2.1., 2.2., 2.3. NPOEKTOB y oLEeHKa
KonnekTuBe 1 KomaHge Paspen 3. Tembl 3.1., 3.2., 3.3., BLINOHEHHBIX MPOEKTOB;
3.4.,35. BbIMNOSIHEHWNE
Paspnen 4. Tembi 4.1., 4.2. K3AMEHALIMOHHBIX
Paspen 5. Tembl 5.1., 5.2., 5.3. sanaHwii
Paspen 6. Tembl 6.1., 6.2.




Paspen 5.

OK 05. Ocywectenatb yctHyto uPasgen 1. Tembl 1.1., 1.2, 1.3
NMMCbMEHHYI0 KOMMYyHUKauuio HaPaspgen 2. Tembl 2.1., 2.2., 2.3.
rocyaapCTBEHHOM asbikelPaspen 3. Tembl 3.1., 3.2., 3.3.,
Poccuitickon depepauun ¢ yyetom3.4., 3.5.
ocobeHHocTel  couuanbHoro  UPaspen 4. Tembl 4.1., 4.2.
KyNbTYPHOIO KOHTEKCTA Paspen 5. Tembl 5.1., 5.2., 5.3.
Paspnen 6. Tembl 6.1., 6.2.
OK 07. CopewnctBoBaTbPasgen 1. Tembl 1.1., 1.2, 1.3
COXpaHEeHUIo OKpyxatowen cpegbl,Pasgen 2. Tembl 2.1., 2.2., 2.3.
pecypcocbepexeHunto, npumeHaTePasgen 3. Tembl 3.1., 3.2, 3.3,
3HaHWsE o0 wu3meHeHun knumaTta,3.4., 3.5.
NPUHLMNBI G6epexnueoroPasaen 4. Tembl 4.1., 4.2.
NPOV3BOACTBA, adhpekTmBHOPa3saen 6. Tembl 6.1., 6.2.
nencTeoBaTtb B Ype3sBblyaKlHbIX
cUTYyaumax
MK 1.1. YyacTtmne B Paspen 1. Tembl 1.1., 1.2, 1.3
NPOEKTUPOBAHNN 1 Paspen 2. Tembl 2.1., 2.2., 2.3.
KOHCTPYWPOBaHWUU 3NeMeHToB Pasnen 3. Tembl 3.1., 3.2., 3.3,
cucTeM rasopacnpeneneHus 1
rasonotpebneHus; 3.4, 3.5
’ Pasnen 4. Tembl 4.1., 4.2.
Paspen 5. Temnbl 5.1., 5.2., 5.3.
MK 1.2. YyactBoBaTbL B Paspen 1. Tembl 1.1., 1.2, 1.3
BbINOJTHEHNN PACc4ETOB CUCTEM Pasgen 2. Tembl 2.1., 2.2., 2.3.
rasopacnpenenesus n Paspgen 3. Temnbl 3.1., 3.2, 3.3,
rasonotpebneHus; 3.4., 3.5.
Paspnen 4. Tembl 4.1., 4.2.
Paspen 5. Temnbl 5.1., 5.2., 5.3.
MK 1.3. CoctaBnsaTtb Paspen 1. Tembl 1.1., 1.2, 1.3
cneyndmkaluio Matepmanos u Paspen 2. Tembl 2.1., 2.2., 2.3.
06opynoBaH1s Ha cCTeMb! Paagen 3. Tembl 3.1., 3.2., 3.3.,
rasopacnpgueneHm n 3.4., 3.5.
ra30noTpebnenns Pasnen 4. Tembl 4.1., 4.2.

Tembl 5.1., 5.2., 5.3.
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