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Pabouan nporpamma YydyebHon aucumnAmMHbl MA. 03 Ousnka no CNeuuasbHOCTU CPEAHETO
npodeccuoHanbHoro obpasoBaHusa 20.02.04 MoxapHas 6e3onacHocTb Ha 6a3e OCHOBHOrO 0b6LLero
obpas3oBaHus, pa3paboTaHHas roCyAapCTBEHHbIM ABTOHOMHbIM npodecCUoHaAbHbIM
obpa3oBaTeAbHbIM  yupexpeHuem  YyBauickorn — PecnybAamnku «KaHaWCKUA  TPaHCNOPTHO-
3HEPreTUYECKUN TEXHUKYM» MUHUCTEPCTBA 00pPaA30BaAHUA M MOAOAEXHOM MNOAUTUKM UYyBaLLCKOM
PecnybAnKK, yTBEPX, Ka3oMm ampekTopa Ne428 ot «29» aBrycta 2019 roaa, cornacoBaHa ¢
T’ﬂ FAaBHOro-ynpaBaeHns MUC Poccum no Yysalickon Pecnybanke-
_ \ .~

1.7 CwvupHoB ®.A. HauanbHKUK 9 NCO OMC IMC MasHoro
5 ynpaBaeHusas MUC Poccum no Yysalickor Pecnybavke -
UyBaluumm

Aata: «28» aBrycra 2019 .



Pabouan nporpamMmma y4ebHOM AUCLUMNAUHBI pa3paboTaHa Ha OCHOBE:

— ®depepanbHOro rocypapcTtBeHHOro 06pa3oBaTeAbHOr0 CTaHAapTa CpeaHero obuiero obpasosa-
HUSA, yTBEPXAEHHOro MmnHobpHaykmn Poccumn 17.05.2012 r. Ne413 (B AEWCTBYIOLLEN PEAAKLIMN);

— MpumepHoW nporpammbl 06LLE06pa30BaTEABHON AUCUMNAMHBI «DU3MKa» AAA NPOGECCUOHANAB-
HbIXx 06pa3oBaTeAbHbIX OpraHn3aunii, pekoMmeHAOBaHHOW OTAY «DepepanbHbIM MHCTUTYT PasBu-
™Ms obpasoBaHus» (aBTop AmuTpreBa B.A.) oT 21.07 2015, npotokoAa Ne3 u ¢ yueTom npumep-
HOWM OCHOBHOWM Obpa3oBaTeAbHOM MNpPOrpaMmbl cpepaHero obuero obpasoBaHUsi, 0A0DBPEHHOM
peleHneM pepeparbHoro yuyedbHO-MeToAnveckoro ob6bearHeHus no obuemy obpa3oBaHUIO OT
28.06.2016, npotokon Ne 2/16-3;

OpraHuzauua - pa3pa60TqMK: [ocypapCcTBEHHOE @aBTOHOMHOE NPodecCUOHaAbHOE O6pa3OBaTe/\bHOG
yupexXpaeHune «KaHalCKMM TPaHCNOPTHO-3HEPreTUYECKUI TEXHUKYM» MWHUCTEPCTBA 06pasoBava 7

MOAOAEXHON NOAUTUMKKM YyBaLlckon PecnybAnku.

Paspabotuuk: Npuropbea A.M., npenoaaBatenb FAMOY «KaHTIT» MuHob6pasoBaHuA YyBaluuu.
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1. OBLLAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEEHOW AUCLIMNAMHDI
MNA.03. ®PU3UKA
1.1. O6AacTb NPUMEHEHUS MPOrpaMMbl
Pabouan nporpamMmma y4ebHOM AUCLMMNAUHBI ABASIETCS YaCTblO OCHOBHOM NpodeccroHanbHOM 06pa3o-
BaTEAbHOW nporpamMmbl B cootBeTcTBUM ¢ PIOC cpepHero npopeccruoHarbHOro 06pas3oBaHUA No cre-
umanbHocTM 20.02.04 lMoxapHas 6e30nacHOCTb, YTBEPXAEHHOrO npukazom MuHuUcTepcTBa 0bpaso-
BaHWUA M Hayku oT 18.04.2014r. Ne354,

1.2.MecT0 AMCLMMNAWMHBI B CTPYKTypE OCHOBHOW MPOPECCUOHaAAbHOW 0OpasoBaTeAbHOM MPOrpamMmbl:
yuebHas ancunnamnHa MA.03.dusmnka otHocUTCH K 06LLLE06pa30BaATEABHOMY LIMKAY.
AvcuMNAMHA OCBauBaETCst Ha YrAYOAEHHOM YPOBHE.
1.3. TpeboBaHWA K pe3yAbTaTaM O0CBOEHUSA AUCLUMNAUHDI:
OcBoeHMe copepXaHua yuebHOoM AMCUMNAUHBI «Pu3nKka» obecneunBaeT AOCTUXKEHUE CTYAEHTaMMU
CAEAYHOLLIMX PE3YALTATOB:
AMYHOCTHbIX:
® UyBCTBO FOPAOCTU U YBAXEHUSA K UCTOPUM U AOCTUXEHUSIM OTEUECTBEHHOW GUINUECKON HayKK; u-
3MUYECKM FPAMOTHOE NOBEAEHME B NPOGECCUOHANBHON AEATEABHOCTM U ObITy Mpu obpalleHun ¢
npubopamu 1 yCTPOMCTBaMMU;
e [OTOBHOCTb K MPOAOAXEHUIO 0O6pa30BaHMS U NMOBbLILWEHUA KBaAUPUKALUMK B M3bpaHHOM npodec-
CUOHAAbHOWN AEATEABHOCTU U OOBEKTUBHOE OCO3HAHME POAU PUBNYECKUX KOMMETEHLIMI B 3TOM;
® yYMEHWE WUCMOAb30BATb AOCTUXEHUA COBPEMEHHOW PUINUYECKON HAYKU U GUBNYECKUX TEXHOAOTUN
ANl MOBbILLIEHUA COOCTBEHHOIO MHTEAAEKTYAAbHOrO pPa3BUTUA B BblOPaHHOW NPodeCcCUOHaAbHOM
AEATEABHOCTH;
® yYMEHWE CaMOCTOATEAbHO AOObIBATb HOBblE AASI CEOSA OU3MUECKME 3HAHUA, UCMOAb3YA AN 3TOrO
AOCTYMHbIE UCTOUHUKM MHOPMALNHK;
® yMEHMWE BbICTpanuBaTb KOHCTPYKTUBHbIE B3AaMMOOTHOLLEHWSI B KOMAHAE MO PELLEHUIO 06LWMX 3apay;
e yMeHWe ynpaBAsiTb CBOEW NMO3HABATEAbHOW AESTEABHOCTbIO, MPOBOAWTL CAMOOLIEHKY YPOBHSI COb-
CTBEHHOI0 MHTEAAEKTYAAbHOIO Pa3BUTUS;
MeTanpeAMETHbIX:
® 1CMNOAb30BaHWE Pa3AMUYHbIX BUAOB NMO3HABATEAbHOM AEATEABHOCTU AN PELUEHUA GU3UYECKUX 3a-
Aa4, NPUMEHEHNE OCHOBHbIX METOAOB NMO3HAHUA (HAOAIOAEHUS, ONUCAHUS, U3MEPEHWUS, IKCNIEPHU-
MEHTa) AN U3YYEHUSA PA3AMUHbBIX CTOPOH OKPYXatoLLLEN AENCTBUTEABHOCTH;
® 1CMNOAb30BaHWE OCHOBHbIX MHTEAAEKTYAAbHbIX ONepaLuii: NOCTaHOBKM 3apayn, GOpPMyAMPOBaAHUS
rmnoTes, aHaAM3a U CUHTE3a, CpaBHEHUSA, 00600LLEHMSA, CUCTEMATU3ALMMU, BbIABAEHUS MPUYMHHO-
CAEACTBEHHbIX CBA3EMW, NOMCKA aHaAAOroB, GOPMYAMPOBAHUS BbIBOAOB AASI U3YYEHUA PA3AMUHbIX
CTOPOH OU3MUYECKUX OOLEKTOB, IBAEHWUM M MPOLECCOB, C KOTOPbIMU BO3HMKAET HEOOBXOAMMOCTb
CTAAKMBATbCA B MPOPECCUOHANBHOM chepeE;
® yYMEHWE reHep1poBaTb MAEW U ONPEAENATb CPEACTBA, HEODXOAUMbBIE AN MX PEAAU3aLUN;
® YMEHME UCMOAb30BaTb PA3AUUYHbIE UCTOUYHUKKU AAA MOAYUYEHUS GUIMUYECKOW MHOOPMALUKU, OLEHWU-
BaTb €e AOCTOBEPHOCTb;
® yMEeHMe aHaAU3UPOBaTb U NPEACTABAATb MHOOPMALMIO B PA3AUYHbIX BUAAX;
e ymMeHue NybAMUYHO NPEACTaBASITb Pe3yAbTaTbl COOCTBEHHOIO MCCAEAOBAHUSA, BECTU AMCKYCCUM, AOC-
TYMHO U rTaPMOHWYHO COYETast COAEPXaHUe 1 GOPMbl NMPEACTABAAEMOM MHGOPMALIMK;
MPEAMETHbIX:
e cHOPMMUPOBAHHOCTb MPEACTABAEHUM O POAM U MeCTe OU3UKU B COBPEMEHHOW HAYUYHOW KapTUHE
MWpa; NOHMMaHWE GU3MUYECKOM CYLLHOCTM HabAoAaeMbIX BO BceneHHOW SIBAEHWI; MOHUMMaHWe



POAU GUIUKU B GOPMUPOBAHUM KPYro3opa U GyHKLMOHAABHOW FPaMOTHOCTU YEAOBEKA AASI peLle-
HUA NPAKTUYECKMX 3apaY;

e BAAAEHME OCHOBOMOAAratoWMMU OGU3UYECKUMU MOHATUAMU, 3aKOHOMEPHOCTAMMW, 3aKOHAMKU U
TEOPUSMU; YBEPEHHOE MOAB30BAHWE PUINUYECKON TEPMHUHOAOTMEN U CUMBOANKOM;

e BAAAEHME OCHOBHbIMW METOAAMMW HAYUYHOrO MO3HAHMA, UCMOAB3YEMbIMU B GU3UKE: HADAIOAEHNE,
onucaHue, U3MEPEHUE, IKCMEPUMEHT; YyMeHUA obpabaTbiBaTb pe3yAbTaTbl U3MEPEHUIN, 0OHapy-
XMBaTb 3aBUCMMOCTb MEXAY GUIUUYECKUMU BEAUUMHAMM, OOBACHATb MOAYUYEHHbIE PE3yAbTaTbl U
AEAaTb BbIBOAbI;

e CHOPMMPOBAHHOCTb YMEHUS peLlaTb GUIMUECKUE 3apaUK;

e CcHOOPMUPOBAHHOCTb YMEHUS MPUMEHSATb NMOAYUYEHHbBIE 3HAHUA AN OOBACHEHMUS YCAOBUIM MPOTEKA-
HUA GU3NYECKUX ABAEHUN B NPUPOAE U AAA NMPUHATUA NPAKTUYECKMX PELLEHUK B MOBCEAHEBHOM
XU3HU;

e CHOPMUPOBAHHOCTb COOCTBEHHOM MO3MLMK MO OTHOLIEHUID K OU3UUYECKOW WMHOOPMALMKU, MOAY-
YyaeMon 13 pasHbIX UCTOUHMKOB;

e CcHOPMMPOBAHHOCTb CUCTEMbI 3HAHUIK 06 06LWMX GUBNYECKNX 3AKOHOMEPHOCTAX, 3aKOHaX, TEOPU-
AX, NPEACTAaBAEHUN O AEMUCTBUU BO BceneHHOM GU3NYECKMX 3aKOHOB, OTKPbITbIX B 3€MHbIX YCAOBU-
fAX;

e CcHOPMMPOBAHHOCTb YMEHWS MCCAEAOBATb M aHAAM3MPOBATb Pas3HOobpa3Hblie GU3NUYECKUE ABAE-
HMA U CBOMCTBA OOBLEKTOB, OOBLACHATL MPUHLMMbI PAabOTbl U XapPakKTEPUCTUKU NPUOOPOB U YCT-
POWCTB, 0OBACHATL CBA3b OCHOBHbIX KOCMUUYECKUX 0OBEKTOB C re0pU3MUECKUMU ABAEHUAMMU;

e BAAAEHME YMEHMAMMW BbIABWIaTb rMMNOTE3bl HA OCHOBE 3HAHWS OCHOBOMOAAratoLMX GU3UUYECKMX
3aKOHOMEPHOCTEN U 3AKOHOB, MPOBEPSTb MX 3KCMEPUMEHTAAbHbIMU CPEACTBAMU, GOPMYAUPYS
LeAb UCCAEAOBAHUS;

e BAAAEHME METOAAMM CaMOCTOATEAbHOIO MAGHMPOBAHMA U NPOBEAEHUA GUSUUYECKUX IKCMEPUMEH-
TOB, ONMMUCAHWUS U aHaAM3a NOAYYEHHON U3MEPUTEABHON MHOOPMALUK, ONPEAEAEHNA AOCTOBEPHO-
CTW NOAYYEHHOIO Pe3yAbTaTa;

e CcHOPMMPOBAHHOCTb YMEHUN MPOrHO3MPOBATb, aHAaAM3MPOBaTb M OLEHWBATb MOCAEACTBUA ObITO-
BOM U NPOU3BOACTBEHHOW AEATEAbHOCTM UYEAOBEKa, CBA3AHHOW C PU3MUYECKMMW NpoLeccami, C
No3uLIMI SKOAOTMUECKOW 6e30nacHOCTH.

1.4. KoAMYecTBO YacoB Ha OCBOEHME NPOrpaMmbl y4e6HON AUCLIMNAWHBI
YyebHas Harpyska obyuatowmxcst 239 yacoB, B TOM YMCAE:

Teopetuyeckoe obyyeHre 118 yacos;

NPaKTMYecKre 3aHATMA 36 Yacos;

AabopaTopHble 3aHATMA 6 Yacos;

camocTosTenbHast paboTa 79 yacos.



2. CTPYKTYPA U COAEPXXAHME YYEBEHOW AUCLIMNAWHBI

2.1 06bveM yuebHOI AUCUMNAMHBI M BUABI y4eOHOM PaboTbl

. KoAnuectso
Bua yuebHoi paboThbl
yacoB
YyebHan Harpyska obyuatomxcsa 239
B TOM UYMCAE:
TeopeTnmyeckoe obyyeHune 118
NpakTMyecKmne 3aHATUSA 36
AabopaTopHble 3aHATUA 6
CamocrtositenbHas paborta obyyatoLmxcs 79

[MpoMexyToyHas aTrectaLmaB popme IK3amMmeHa




2.2 TeMaTUUYECKUI NMAAH U coAepXaHue yuebHom aucumnAnHbl MA.03. DUsmku

;I::A“Q%EB:::S CoaepxaHue yuebHoro matepvana, AabopaTopHbie U NpaKTUUeCcKue 3aHATUS,, CaMoCTosiITeAbHan pabota obyuyatoLumxcs ?ag:;e)':
1 2 3
CoaepXxaHue yyebHoro Matepuana:
BseaeHue du3rMka — dpyHAaMeHTaAbHasA Hayka O npupoae. EcTecTBEHHO-HayUYHbIM METOA MO3HAHUS, €ro BO3MOXHOCTM M FpaHULbl MPUMEHUMOCTU. IKCne-
PUMEHT 1 TEOPUS B NPoLECCe NO3HAHUSA NPUPOAbl. MoaeAMpoBaHME GU3MUECKMX ABAEHWUI U npoueccoB. duanyeckas BeAMumnHa. lMorpelHocTm 2
M3MEPEHNIN GU3NUECKMUX BEAUUNH. DU3MUECKME 3aKOHbI. [PpaHMLbl MPUMEHUMOCTHU GUBNYECKUX 3aKOHOB. [OHATUE O GM3MUECKON KapTUHE MUpa.
3HaueHune ¢ou13nKkn npu ocsoeHmnn npodeccuit CrMO un cneumanbHocten CMO.
Pasaen 1. MexaHuka. 39
CoaepxaHue yuebHoro matepuana:
MexaHunueckoe amxeHue. MepemeueHue. Mytb. CKopocTb. PaBHOMEPHOE NPAMOAMHENHOE ABMXEHUE. YCKOPEHHWE. PaBHOMEpeMeHHoe Npsamo- 6
Tema 1.1 AMHENHoe ABUxXeHue. CBoboAHOE NapeHre. ABUXEHUE TeAad, 6POLLIEHHOMO NOA YIAOM K rOPU30HTY. PaBHOMEPHOE ABUXEHUE MO OKPYXHOCTH.
KuHemaTtuka MpaKTrnyeckue 3aHATUA: 3
PeweHwne 3apay
CamocTosiTeAnbHan paboTta 0ByualoLLIMXCS:
PaboTa ¢ AOMOAHUTEABHOW AUTEPATYPOMN, MOArOTOBKA COOOLLUEHMIA MO TEMaM: BUAbI MEXaHWUECKOTOABUXEHMSA, LEHTPOCTPEMUTEABHOE YCKOpe- 4
HWE U ero Y4Y€T B TEXHUKE. PelleHune 3apay.
CoaepXxaHue yuebHoro matepuana:
MepBbIi 3akoH HbtoTOHa. Craa. Macca. Btopow 3akoH HbtoToHa. TpeTuit 3akoH HbloTOHa. 3akKOH BCEMUPHOIO TArOTEHUSA. [PaBUTALMOHHOE NMOAE. 7
Cuna taxectn. Bec. Cnocobbl M3MepeHUss Macchl TeA. CUABI B MEXAHUKE.
Tema 1.2 MpaktMyeckue 3aHATUA: 3
3akoHbl MexaHUKM HbloToHa | PelueHne 3apau.
CamocTtosiTeAbHan paborta obyuatoLmxcs:
PaboTta ¢ AONOAHWTEABHON AUTEPATYPOI, MOAFOTOBKA COOOLLEHUH MO TeMaM: CUAa TPEHMA B NPUPOAE U TEXHUKE. CUAG TAXECTU B MPUPOAE U 4
TexHuke. CMAa ynpyroctn B MPpUpPOAE M TexHUKe. Micaak HbIOTOH - co3paTenb Kaaccuueckon Gusmnku. PeleHne 3apau.
CoaepxaHue yuebHoro matepuana:
3aKOH CoxpaHeHus UMMyAbca. PeakTMBHOE ABUXeHUEe. PaboTta cuabl. Pabota noTeHUManbHbIX CUA. MOLHOCTb. AHeprus. KMHeTUueckan aHeprus. 5
T MoTeHUManbHanA 3HEPrMs. 3aKOH COXPaHEHUA MEXaHUUECKOW dHePrun. NpUMeEHEHUE 3aKOHOB COXPaHEHUS.
ema 1.3 MpakKtMyeckue 3aHATUA:
3aKoHbl COXPaHEHUs1 B MeExXa- 2
HiKe PeweHune 3apay
NabopaTopHbie 3aHATUS 1
M3yueHre 3aKoHa COXPaHEHWS SHEPTUN.
CamocTositTeAnbHan paboTta 06yualoLLMXCS:
PaboTa ¢ AOMOAHUTEABHOW U CNPABOYHON AUTEPATYPON, MOAFOTOBKA COODLLEHUI Nno Temam: MpUMeHeHWe 3aKoHa COXPAaHEHUSA SHEPTUN B TEXHU- 4
Ke. [[pUMeHeHNe 3aKoHa COXPaHEHUA UMMYAbCA B PAKETOCTPOEHUN. [IpUMEHEHNE 3aKOHA COXPaHEHUS UMIMYAbCA B TEXHUKE.
Pasaen 2 OCHOBbI MOAEKYASPHON GU3UKKU U TEPMOANHAMMKH 29




CoaepxaHue yuebHoro matepuana:
OCHOBHbIE NMOAOXEHWSA MOAEKYAIPHO-KMHETUUECKOM TeopUK. Paamepbl 1 Macca MOAEKYA U aTOMOB. BpoyHoBcKoe ABuxeHue. Andodyana. Ctpoe-

amMopodHble Tena»

HUWe ra3oobpa3sHbIX, XUAKUX U TBEPABIX TEA. CKOPOCTU ABUXEHUSA MOAEKYA U UX U3MepeHUe. MaeanbHbin ras. AaBaeHue raza. OCHOBHOE ypaBHe- 4
Tema 2.1 HUE MOAEKYAAPHO-KMHETUUECKOW Teopuu ra3oB. TemnepaTypa 1 ee namepeHue. NasoBble 3akoHbl. AOCOAIOTHbIM HyAb TeMMepaTypbl. YpaBHeHWE
OCHOBbLI MOAEKYASIPHO- COCTOSIHWUSI MAEAAbHOTO ra3a. MoasipHasa ra3oBast MOCTOSIHHaSA. .
KAHETUYECKON TeOpUH. Uae- MpaKTnyecknue 3aHATUA: 1
anbHbli ras PeweHwne 3apau.
CamocTosiTeAnbHan paboTta 0ByualoLLMXCS:
Pabota ¢ AOMOAHUTEABHOW W CMPABOYHON AUTEPATYPOM, MOAFOTOBKA COOOLIEHUI, pedepaToB Mo TeMam: BECKOHTAKTHbIE METOAbl KOHTPOAS 2
TemnepaTypbl. M.B.AOMOHOCOB - OCHOBONOAOXHWK MKT. PelleHue 3apay. 3anoAHeHUe TabanLbl «M3onpouecchl B ra3ax»
CoaepxaHue yuebHoro matepuana:
BHyTpeHHAA aHeprus uaeanbHoro rasa. Pabota 1 Tennota kKak ¢opmMbl Nepepayun sHeprn. TenAoeMKoCTb. YAeAbHas TENAOEMKOCTb. YpaBHEHWe 3
TenAoBoro 6banaHca. MNepBoe Hauano TeEpMOANMHAMUKU. AanabaTHblin npouecc. MpuHUMN AeMCTBUS TENAOBOIM MalluHbl. KIA TenaoBoro ABurate-
Tema 2.2 As. Bropoe Hauano TepMOAMHAMUKK. XOAOAMABHbBIE MaLLWHbI. TennoBble ABUratean. OxpaHa NpMpoAbl.
OCHOBbI TEPMOAUHAMUKH MpakTnyeckue sanaTus: 2
PeweHune 3apau.
CamocTtosiTeAnbHan pabota o6yyaroLLMXCS:
PaboTa ¢ AONMOAHUTEABHOW AMTEPATYPOM, MOAroTOBKa COO06LLUEHMI, pedepaToB NO TeMaM: TEMNAOBblIE ABUraTEAU U 3arpsiBHEHME OKPYXatOLLEN 2
cpeAbl" «<XONOAMABHbIE MalLKWHbI. PellieHne 3apau.
CoaepxaHue yyebHoro matepuana:
UcnapeHue U KoHAeHcauuWs. HachIlWeHHbI nap U ero cBoicTBa. ABCOAIOTHAA M OTHOCUTEAbHAA BAAXHOCTb BO3AyXa. Touka pochl. Kunenue. 3a- 2
T 23 BUCMMOCTb TEMMNEPATYPbl KUMEHWUST OT A@BAEHUSA. [leperpeTbin Nap U ero UCNOAb30BaHME B TEXHUKE.
ema 2. NabopaTtopHble 3aHATUA
CsoiicTBa napos 1
N3mepeHne BAAXHOCTM BO3AyXa.
CamocrtositenbHas paborta obyuatoLmxcs: 5
PaboTa ¢ AONOAHWUTEALHON AUTEPATYPOM, MOATOTOBKA COODLLEHUI NO TeMe: YUeT U NpUMEHEHME BAAXHOCTM Bo3ayxa. CocTaBAEHME KPOCCBOPAA.
CoaepxaHue yuebHoro matepuana:
T XapakTepuCTMKa XMUAKOTO COCTOSIHUA BellecTBa. MOBEPXHOCTHbIM CAOM XUAKOCTU. IHEPIrUst MOBEPXHOCTHOrO CAOS. ABAEHMA Ha rPaHULIE XUAKO- 2
. ema 2.4 - CTU C TBEPABLIM TEAOM. KannUAAAPHbIE ABAEHWUS.
CBoMicTBa XUAKOCTEN = = =
CamocTosiTeAnbHan pabota obyuatolupxcsa:PaboTta ¢ AONOAHUTEABHON AUTEPATYPOI, MOArOTOBKa COODLLEHWI MO TeMe: [eperpeTas XUAKOCTb U ee 5
npumeHeHue. CoCcTaBAEHME KPOCCBOPAA.
CoaepxaHue yuebHoro matepuana:
XapaKkTepucTMKa TBEPAOrO COCTOSHMA BeLecTBa. YNpyrue CBOMCTBa TBEPAbIX TEA. 3aKOH 'yka. MexaHMuecKre CBOMCTBa TBEPAbIX TEA. TenaoBoe 4
Tema 2.5 pacLiMpeHUe TBEPAbIX TEA U XUAKOCTEN. [TAaBAEHUE U KpUCTAAAU3ALIMS.
CBoOICTBaA TBEPABIX TEA CamocTositTeAnbHan pabota o6yuyaroLLMXCS:
PaboTa C AOMOAHWUTEABHOW AUTEPATYPOW, MOATOTOBKA COOOLUEHWUI NO Teme: XXUAKME KPUCTaAAbl. 3anoAHEHWE TabAWLbl «KpUCTaAAMUECKKUE U 2

Pasaen 3 daekTpopMHaMuUKa

58




Tema 3.1
IAEKTPUYECKOE MOAE

CoaepxaHue yuebHoro matepuana:

IAEKTPUUECKME 3apsAAbl. 3aKOH COXpaHeHUA 3apaAa. 3akoH KyaoHa. IAEKTPUUECKOE MoAe. HanpsxXeHHOCTb SAEKTPUUECKOro NoAs. MpuHUMN cy-
nepnosunuMmn nonei. Pabota CMA 3AEKTPOCTAaTUUECKOrO MOAA. MoTeHuuaA. PasHOCTb NOTEHLMAAOB. DKBUMNOTEHLMAAbHbIE NOBEPXHOCTU. CBA3b Me-
XAY HaMPAXEHHOCTbIO Y Pa3HOCTbIO NOTEHLMAAOB IAEKTPUUECKOrO MOAA. AUSAEKTPUKU B SAEKTPUUECKOM MOAE. MPOBOAHUKM B IAEKTPUUYECKOM
none. KoHaeHcaTopbl. CoeaAMHEHWE KOHAEHCATOPOB B HaTapeto. IHeprua 3apsXKeHHOro KoHAeHcaTopa.

MpaKTnyecknue 3aHATUA:
PelueHnune 3apau

CamocTosiTenbHas pabota obyuyatoLmxcs:
Pabota ¢ AOI'IOAHMTeAbHOVI /\MTepaTypon, NMOAIroTOBKa COOﬁIJJ.eHVIVI, BbIMOAHEHNE MHAUBUAYAAbHbLIX NMPOEKTOB MO TEMaM: 9AeKTpOCTaTVIKa -
NOAb3a U BPEA. Manka d)apaAeVl — CO3AAaTEAb YYEHUA 06 ANEKTPOMArHMTHOM MOAE. KCGpOKCbI M NPUHTEpPbLI: NPUHUMN pa6OTbI. Pewenne 3aAad.

CoaepxaHue yuebHoro matepuana:

YcAoBuMA, HEOOXOAUMbBIE AA BOSHUKHOBEHWA U NMOAAEPXAHUA SAEKTPUUECKOro Toka. CuAa TOKa M NMAOTHOCTb ToKa. 3akoH OMa AAS yyacTKa Lenu
6e3 SAC. 3aBUCMMOCTb IAEKTPUUYECKOTO COMPOTUBAEHUA OT MaTepuana, AAMHbI U MAOLLEAM NMOMEPEeYHOro ceyeHUs NPOBOAHUKA. 3aBUCMMOCTb
3AEKTPUUECKOTO COMPOTUBAEHWUA MPOBOAHMKOB OT TEMMEPaTyPbl. INEKTPOABUXKYLLAA CUAA UCTOUHMKA TOKa. 3akoH OMa AAS MOAHOM Lenu. Coean-
HEeHWe NMPOBOAHMKOB. CoeAMHEHWE UCTOUHMKOB IAEKTPUUECKOW aHEprnu B baTtapeto. 3akoH Axoyas— AeHua. Pabota U MOLLHOCTb SAEKTPUUYECKO-

Tema 3.2 ro Toka. TennoBoe AeMCTBUE TOKA.
3aKOHbl NOCTOSHHOTO MpaKtMyeckue 3aHATUSA:
TOKa PeweHwne 3apay
NabopaTtopHble 3aHATUA
M3yueHue 3akoHa Oma AAS yuacTka uenu. OnpepeneHne IAC U BHYTPEHHEro CONPOTUBAEHUA UCTOUHUKA TOKa
CamocTtositTeAnbHan pabota o6yuyaroLLMXCS:
PaboTa ¢ AONOAHWUTEALHOM AUTEPATYPOM, MOATOTOBKA COODLLEHUI, pedepaToB nNo TeMam: CBEPXNPOBOAHUKKU U UX MPUMEHEHME.
MCTOYHMKM NOCTOAHHOIO TOKa. PellieHne 3apay Ha pacyeT NPOCTbIX CXEM.
CoaepxaHue yuebHoro matepuana:
INEKTPUUECKUI TOK B METAAAAX. DINEKTPOHHbIN ra3. PaboTta BbIXOAA. INEKTPUUECKUI TOK B IAEKTPOAUTAX. IAEKTPOAU3. 3akoHbl Dapapes. Mpume-
T 33 HEHWE INEKTPOAU3A B TEXHUKE. INEKTPUUECKUI TOK B razax U Bakyyme. MoHU3aLmMA rasa. Buabl ra3oBbix pa3psaaoBs. MoHATHe o naa3me. CBOMCTBa
3 ema 3. N NPUMEHEHNE INEKTPOHHbBIX MYUYKOB. IAEKTPUUECKUI TOK B NOAYNPOBOAHKWKAX. CoBCTBEHHAs MPOBOAMMOCTb MOAYNPOBOAHMKOB. MOAYNPOBOAHM-
AEKTPUYECKNN TOK B PABAU | | ) 1o npubopbl. CobCTBEHHAsA NPOBOAUMOCTb NMOAYNPOBOAHUKOB. MOAYNPOBOAHUKOBbIE NPUHOPLI.
HbIX CpeAax. CamocTosiTeAnbHan paboTta oByualoLLIMXCS:
PaboTa ¢ AOMOAHUTEABHOM AWMTEPATYPOM, MOAFOTOBKAa COO6LIEHMI, pedepaToB No TeMam: MOAHMSA — CTpallHOe SIBAEHWe NPUPOoAbI, oAynpo-
BOAHWKOBbBIE MPUOOPbI U UX NPUMEHEHMUE.
CoaepxaHue yyebHoro matepuana:
BeKTop MHAYKLMW MarHUTHOTrO noAs. MarHWTHbIM NOTOK. AEMNCTBUME MarHUTHOrO MOAS Ha MPAMOAMHENHbIA NPOBOAHMK C TOKOM. 3aKoH AmMnepa.
Tema 3.4 PaboTa no nepemelleH1Io NPOBOAHUKA C TOKOM B MarHUTHOM MnoAe. AeNCTBME MarHMTHOrO MOAS Ha ABMXYLLMICA 3apsia. Cuaa NopeHua. Onpe-

MarHutHoe none

AENEHUE YAEABHOTO 3apsaAa. YCKOPUTEAU 3apAXKEHHbIX YacCTuHL,

MpaKTuuecknue 3aHATUNA:
PeweHwne 3apay

CamocrtositenbHas paborta obyyatoLmxcs:
PaboTa ¢ AONOAHUTEABHOM AWTEPATYPOM, COCTABAEHME KPOCCBOPAOB, PelleHUe 3apau.

Tema 3.5
JNEKTPOMarHuTHas

CopepxaHue yuebHOro Matepuana:
AAEKTPOMarHUTHaa MHAYKUMA. BUxpeBoe anekTpuueckoe noae. CaMOUHAYKLMA. IHEPTUA MarHUTHOIO MOAS.




NHAYKLUNA

MpaKTnyecknue 3aHATUA:

2
PeweHue 3apay
NabopaTtopHble 3aHATUA 1
M3yueHne ABAEHUSA IAEKTPOMArHUTHOM UHAYKLINN.
CamocrtosiTenbHas paborta obyuatoLmxcs:
PaboTa ¢ AONMOAHWUTEABHOM AUTEPATYPOW, MOAFOTOBKA COObLLEHUI, pedepaToB no Temam: Hukona Tecaa: XU3Hb U HeobblualHble OTKPbITUA, YC- 4
KOPUTEAU 3apsXXEHHbIX YyacTul, MNMpupoaa deppomarHetnama, XaHc KpuctmaH 3pctea — OCHOBOMOAOXHUK IAEKTPOMarHetnama. PellieHune 3apau.
Pasnen 4 KonebaHUSA U BOAHbI 39
CoaepxaHue yuebHoro matepuana:
KonebatenbHoe pBuxeHue. NapmoHuueckne konebanusi. CBoOOAHbIE MexaHUueckue konebaHusa. AMHeNHble MexaHuveckue konebatenbHble 3
cucTeMbl. MNpeBpalleHre 3HEPTUKU NPU KOAeBATEABHOM ABUXEHUKU. BbIHYXAEHHbIE MEXaHUYECKUE KorebaHus.
Tema 4.1 MpaKTuuecknue 3aHATUNA: 1
MexaHunueckune KonebaHus PeweHue 3apay
NabopaTtopHble 3aHATUA 1
M3yuyeHne 3aBUCUMOCTU NeprUoAa KOAEBAHWIA HUTSHOMO MAATHUKA OT AAMHbI HUTH.
CamocTtositeAnbHan pabota o6yyaroLLMXCS: 5
PaboTa ¢ AONOAHWUTEALHOM W CMPABOYHONM AUTEPATYPON, pelleHue 3apad, COCTaBAEHUE KPOCCBOPAOB.
CoaepxaHue yuebHoro matepuana:
MonepeuHble U MPOAOAbHbIE BOAHbI. XapaKTePUCTUKU BOAHbI. YpaBHEHUE NAOCKON beryLiei BOAHbl. MHTepdepeHumnsa BoAH. MoHATUE 0 AUdpPaK- 3
LUMKN BOAH. 3BYKOBbIE BOAHbI. YAbTPA3BYK U €ro npuMeHeHue. MNonepeyHble U NPOAOAbHbIE BOAHbI. XapaKTEPUCTUKU BOAHbI. 3BYKOBbIE BOAHbI.
Tema 4.2 YAbTPasByK U ero npuMeHeHue.
Ynpyrue BOAHbI lMpakTtnueckue 3aHATURA: 1
PeweHune 3apay
CamocrtositenbHas paborta obyyatoLmxcs:
PaboTa ¢ AOMOAHUTEABHOM AMTEPATYPOM, MOArOTOBKa COOBLIEHMI, pedepaToB No TeMaM: YAbTPA3BYK U ero NnpuMeHeHue. ABTOKOAEHAHUA U UX 4
npuMeHeHue, Pe3oHaHc 1 ero Bpea, Bpea wyma
CoaepxaHue yuebHoro matepuana:
CB0O6OAHbIE INEKTPOMArHUTHbIE KoAebaHus. MpeBpalleHne 3HEPTUU B KOAEOATEABHOM KOHType. 3aTyxalolne 3AEKTPOMAarHuTHble KonebaHus.
leHepaTop He3aTyXatoLLMX AINEKTPOMArHUTHbIX KOAeBaHWI. BbIHYXAEHHbIE IAeKTpUUecKne konebaHus. [lepeMeHHbIn ToK. feHepaTop nepemeH- 7
HOro TOKa. EMKOCTHOE U MHAYKTMBHOE COMPOTUBAEHUA NMEPEMEHHOr0 ToKa. 3akoH OMa AAS SAEKTPUUECKON Lienu nepeMeHHoro toka. Pabota u
Tema 4.3 SneKTPOMArHUTHbIE MOLLIHOCTb NepeMeHHOro Toka. FreHepatopbl Toka. TpaHchopmMaTopbl. TOKM BbICOKOM YacToTbl. [ToAyueHWE, Nepepaya U pacnpepseneHne INEKTPO-
konebaHus sHeprvn.
MpaktMyeckue saHATUA: 3
PeweHune 3apay
CamocTtositTeAnbHan paboTta 06yuyaroLLMXCS:
PaboTta ¢ AONOAHWUTEALHOM AMTEPATYPOM, MNOATOTOBKA COOOLLUEHUH, pedepaToB No Temam: MNoAydeHWE U UCMOAL30BAHWUE IAEKTPOIHEPTUM, 4
TpaHcpopmaTopbl, AAbTEPHATUBHbIE UCTOUHUKK SHEPTUN. PellieHre 3apad. 3anoAHeHne Tabanubl «[TOCTOAHHbIN U NepPeMEHHbI TOK»
Tema 4.4 CoaepxaHue yuebHoro Matepuana:
IAEKTPOMArHUTHbIE BOAHbI INEKTPOMArHUTHOE MOAE KaK 0CObbIV BUA MaTeEPUN. INEKTPOMArHUTHbIE BOAHLI. Bubpatop Mepua. OTKpbIThIA KoAebaTeAbHbI KOHTYp. N306peTe- 4

Hue paauro A. C. NMonoBbiM. [TOHATHE 0 PaANMOCBA3W. NPUMEHEHUE INEKTPOMArHUTHbBIX BOAH.




MpaKTnyecknue 3aHATUA:
PeweHue 3apay

CamocTosiTeAnbHan paboTta 0ByualoLLMXCS:
PaboTa ¢ AONOAHWTEABHOW AWTEpATYpPOM, MOArOTOBKa COo0bLLUeHMH, pedepaToB No Temam: CoBPeEMEHHbIE CPEACTBa CBA3W», «A.C. MNMonos- co3-
IAATEAb PaAUO», «[TPUMEHEHME INEKTPOMATHUTHbBIX BOAH», «MUKPOBOAHOBASA Meyb: NOAb3a U BPEA. 3anoAHeHWe TabAuLbl «<BUAbI PAAUOBOAH»

Paspen 5 Ontuka
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Tema 5.1
Mpupoaa ceeta

CoaepxaHue yuebHoro matepuana:
CKOPOCTb pacrnpocTpaHeHus CBeTa. 3aKoHbl OTPaXeHUs 1 NPeAoMAeHUs cBeTa. MoAHoe oTpaxeHue. AMH3bI. [Aa3 Kak onTuyeckas cuctema. On-
TUyeckune npubopsbl.

MpaKTnyecknue 3aHATUA:
PelueHune 3apau

CamocTositTeAnbHan paboTta 0ByualoLLIMXCS:
Pabota ¢ AOHOAHMTeAbHOVI AMTepaTypon, NMOAroTOBKa COOﬁLIJ,GHMVI Nno TemMmam:. CKOpOCTb cBeTa: cnocobbl N3MepPeEHNA, V|3yLIeHVIe M 0b6bACHEHUE
LBeTa Heba. PelieHune 3apau.

Tema 5.2
BoaHOBbIE CBOWCTBA CBETA

CoaepxaHue yuebHoro matepuana:

NHTepdepeHumna cBeTa. KOrepeHTHOCTb CBETOBbIX Aydyer. MHTepdepeHUMs B TOHKUX MAEHKaX. [ToAOChbl paBHOM TOALLMHBLI. Koabla HbtoToHa. Uc-
NOAb30BaHWE MHTEPPEPEHLUMU B HAyKe U TeEXHUKE. Andpakuma ceeTa. AUPpaKumnsa Ha LWEAU B MapaAAeAbHbIX Aydyax. AMPpaKkLMOHHAA peLleTka.
MoHsTHE 0 ronorpaduu. Monsprsauma nonepeyHbix BOAH. [oAapu3aumnsa ceeTa. ABOMHOE AydenpenoMAeHme. [oaapourabl. AMcnepcus ceeta. Bu-
Abl CNEKTPOB. CneKkTpbl McnyCcKaHUA. CneKTpbl MOTAOLLEHMS. YABTPAaPUOAETOBOE U MHPPaKpPACHOE M3AyYeHUA. PEHTreHOBCKME Ayun. VX npupoaa
1 CBOMCTBA.

MpaKrnyeckoe 3aHATHE:
PeweHune 3apay

CamocrtositenbHas paborta obyuatoLmxcs:
PaboTa ¢ AOMOAHUTEABHOI AUTEPATYPOW, MOArOTOBKA COOOLUEHWI, pedepaToB no TeMam:Likana aneKTpoOMarHUTHbIX BOAH, CBETOBbIE ABAEHWS,
DAEKTPOMArHUTHOE U3AYYeHne BOKPYr Hac. CocTaBAEHUE KPOCCBOPAA.

Pasaen 6. OCHOBbI cneLyaAbHOM TEOPUU OTHOCUTEABHOCTU

MHBapMaHTHOCTb MOAYASl CKOPOCTU CBETa B BakyyMe. [ocTyAatbl diHLWTENHA. [TPOCTPAHCTBO M BPEMSA CMELMAaAbHON TEOPUU OTHOCUTEABHOCTH.
CBs13b Macchl U 3HEPrMM CBOBOAHOM YaCTULbl. IHEPTUS NMOKOS.

MpaKrnyeckoe 3aHsATHE:
PelueHune 3apau

Pasaen 7 dneMeHTbl KBAHTOBOM

$U3nNKK

29

Tema 7.1
KBaHTOBasA ONTUKa

CoaepxaHue yuebHoro matepuana:
TenaoBoe M3AydeHUe. PacnpeaeneHne 3Heprun B criekTpe abCoAOTHO YepHOro Tena. KBaHToBas runote3a MaaHka. PoToHbl. BHelHWid ¢poTo-
INEKTPUUECKUI IDDEKT. BHYTPEHHMI HOTO3DdEKT. TUMbI HOTOINEMEHTOB. AaBAeHUE cBeTa. MOHATUE O KONMYCKYAAPHO-BOAHOBOW MPUPOAE CBETA.

lMpakTtnueckue 3aHATURA:
PeweHwne 3apay

CamocTtosiTeAbHan paborta obyuyatoLmxcs:
PaboTa ¢ AOMOAHUTEABHOW AUTEPATYPOI, MOArOTOBKa CoobLIEHUI, pedepaToB no teme: PoToaneMeHTbl U UX MPpUMeEHeHKe, PeHTreHOBCKKe Ay-

UYW: UCTOPUSA OTKPbLITUA U UX MPUMEHEHKE. PelleHune 3aaau.




CoaepxaHue yyuebHoro Matepuana:

T 72 Pa3BuTHE B3rAIAOB Ha CTPOEHUE BeLLLECTBA. 3aKOHOMEPHOCTM B aTOMHbIX CMEKTPax BOAOPOAA. AaepHas moaenb atoma. Onbitel 3. Pesepdopaa. 2
¢M33“£: aT.oma Moaenb aToma Boaopoaa no H. bopy. Tmnotesa ae bporaa. KBaHTOBbIE reHepaTopbl.
CamocrtositenbHas paborta obyuatoLmxcs: 3
PaboTa ¢ AONOAHUTEABHON AMTEPATYPON, MOATOTOBKa COODLLEHUI No Teme: UcTopus pasBuUTMA CTPoeHUsa aToMa, PUIUKU-aTOMLLMKK
CoaepxaHue yuebHoro matepuana:
EctectBEHHas PapMOaAKTMBHOCTb. 3aKOH paaMOakTMBHOIO pacnapa. Cnocobbl HABAOAEHUS U PETUCTPALIMM 3aPSAXKEHHbIX YacTuL,. IPPekT BaBu-
AoBa — YepeHkoBa. CTpoeHre aTOMHOro fapa. Aedpekt Mmacchbl, 3HEPrMsa CBS3M M YCTOMUMBOCTb aTOMHbIX AAEP. AAepHble peakumn. MCKycCTBEH- 8
HaA PaAMOAKTMBHOCTb. AeAeHUe TAaXeAbIX AAep. LlenHaa apepHas peakuus. YnpaBasemMas LenHaa peakuus. AaepHbiit peaktop. MoAyyeHue pa-
Tema 7.3 AVNOAKTUBHbIX N30TOMOB M UX NPUMEHEHWE. BUOAOTMUECKOE AENCTBUE PAAMOAKTUBHbBIX M3AYUEHUN. INEMEHTAPHbIE YACTULIbI.
®unsnka aToMHOro Aapa lMpakTnueckue 3aHATURA: 5
PeweHune 3apay
CamocTositTeAnbHan paboTta 06yuyaroLLMXCS:
PaboTa ¢ AOMOAHWUTEABHOW AUTEPATYPOW, MOAFOTOBKA COOOLLEHMI, pedepaToB No TeMaM: ATOMHas SHEPIUA U OXpaHa OKPYXatoLllen cpeAbl, 4
M3oTonbl. NpuMeHeEHUE papuOaKTUBHbBIX M30TOMNOB, MpMMeHeHUe Aa3epa. PelleHne 3apay
Pasaen 8 3soAoumMsA BeceaeHHOM 13
CoaepxaHue yuebHoro Matepuana:
T Hawa 3Be3pHas cuctema — [anaktnka. Apyrue ranaktuku. beckoHeuHocTb BceneHHom. MoHATHME 0 KocMoAoruK. Pacluunpstowascs BeceneHHas. 4
ema 8.1 Moaenb ropsuer BceaeHHon. CTpoOeHUE U MPOUCXOXAEHME TanaKTUK.
CrpoeHue u passutne Bee-
AGHHOI CamocTosiTeAbHas pa60Tav o6yqa|omuxcsj|: i ]
PaboTa ¢ AOMOAHUTEABHOM AWTEPATYPON, MOArOTOBKA COODLLEHUN, pedepaToB no Teme: [AaHeTbl COAHEUHOW cUCTEMbI, ACTepouAbl, YepHble 5
AbIPbl
Tema 8.2 3BoAIOUUA 3BE3A. CoaepXxaHue yue6Horo matepuana:
f'Mnote3a NpPoOMUCXOXAEHHUA TepmosiaepHbIt cuHTES. [pobAema TepPMOSAEPHON aHepreTUku. IHeprus CoaHLa u 3Be3A. IBOAOLMS 3Be3A. MpouncxoxaeHne COAHEUHOW CuUC- 4
COAHEUHOM cUCTEMBI TemMbl. TEMHaA Matepust U TEMHasA 3HEPTUS.
UTOrOBOE NOBTOPEHUE CoaepxaHue yyebHoro matepuana: 5

lMoBTOPEHNE OCHOBHbBIX PUIUUYECKUX BEAUUNH, 3aKOHOB, OMPEAENEHN, GOPMYA,

BCEIo
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3. YCAOBWSA PEAAUSALIMK NPOTPAMMbI YYEBHOW AUCLIMMAWHBI

3.1. An peanrsauuu nporpaMmmbl y4eO6HOM AMCLIMMAMHBI MPEAYCMOTPEHbI CAEAYIOLLINE
crneuranbHble NOMELLEHUS:

KabuHet Ppusnku:

AOCKa ayAMTOpHas;

yyebHble CTOAbI U CTYAbS;
pabouyee MecTo NpenopaBaTens;
cteHa no Tb.

TexHUueckue cpeacTBa 0byueHuUs:
9KpaH;

KOMMbIOTEP;

MYAbTUMEANNHBIN NPOEKTOP.

3.2. UHpopmaumoHHOoe obecneyeHrne obyueHus.
3.2.1. OcHoBHas AvTepartypa:
MeyaTHble U3paHUA:

1. AmutpueBa, B. ©. ®usnka ana npodeccui U CneumasbHOCTEM TEXHUYECKOro MpodUAa :
yyebHuk / B. ©. AMutpuesa. - 4-e U3p., ctep. - M.: Akapemus, 2017. - 448 c. : UA.

3.2.2. AOMOAHUTEALHASA AUTEpaTypa:

IAEKTPOHHbIE U3AQHUS:
1. PoaunoHoB, B.H. ®u3nMka AAA  KOAAeAXEW : yuyebHoe nocobue AN CpeAHero
npodeccuoHanbHoro obpasoBaHua / B. H. PoanoHoB. — MockBa : WM3patenbcTtBO  HOpanT,
2020. — 202 c. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-10835-4. — TekcT :
3NEKTPOHHbIN // SBC KOpauT [canT]. — URL: https://urait.ru/bcode/449187
2. BacuabeB, A. A. ®u3unka : yuebHoe nocobue AN cpeaHero npodpeccroHaAbHOro obpasosa-

Hua / A. A. BacuabeB, B. E. ®epopos, A. A. XpamMoB. — 2-e U3A., ucnp. 1 pon. — MockBa : Uspa-
TenbctBo HOpant, 2020.— 211 c. — (MpodeccuoHanbHoe obpaszoBaHue). — ISBN 978-5-534-
05702-7. — TeKcT : aneKTPoHHbIN // IBC Kpawnt [canT]. — URL: https://urait.ru/bcode/449120


https://urait.ru/bcode/449187

4. KOHTPOAb U OLIEHKA PE3YAbTATOB OCBOEHUA AUCLMMNAUHDI

PesyabTatbl 06yyeHus

®opMbl U METOABI KOHTPOAS U
OLIEHKU pe3yAbTaToB 06yyeHus

1

2

AMYHOCTHbIE

® UyBCTBO FOPAOCTU U YBAXEHWUS K UCTOPUU U AOCTUXKEHUSIM OTEUECT-
BEHHON GpU3NUYECKON HAYKU; GU3UUECKU FPaMOTHOE NMOBEAEHME B NPodec-
CUOHaAbHOW AEATEABHOCTU M BbITY NpK obpaLleHun ¢ npubopamu 1 ycT-
porcTBamu;

® [OTOBHOCTb K MPOAOAXKEHUIO 006pa30BaHUA U NOBbIWEHUA KBaAUPUKa-
UMM B MU3OPaHHON MNPOPECCUOHANBHON AEATEABHOCTM M OObEKTUBHOE
0CO3HaHWe POAU GUINUYECKUX KOMMETEHLIMI B 3TOM;

® yMeHWe UCMOAb30BaTb AOCTUXEHWUSA COBPEMEHHOW GU3UUECKOW HayKu
U GU3UUYECKMX TEXHOAOTUIM AASI MOBbILIEHUA COOCTBEHHOIO MHTEAAEKTYaAb-
HOro PasBUTUA B BbiBpaHHOM NPOGECCMOHAAbHOW AEATEABHOCTH;

® yMEeHUE CaMOCTOSTEAbHO AO0ObIBaTb HOBble AAS cebsa dusanueckune
3HAHUSA, UCNOAB3YA AASI 3TOTO AOCTYMHbIE UCTOUHUKU MHOOPMALIMMK;

® yMEeHUe BbiCTPanBaTbh KOHCTPYKTUBHbIE B3aUMOOTHOLLEHWUSI B KOMaHAE
no peleHunto obmx 3apau;

® yMEHWE YyNpaBAATb CBOEN NO3HABATEAbHON AEATEABHOCTbIO, MPOBO-
ANUTb CaMOOLIEHKY YPOBHA CcO6CTBEHHOrO UHTEAAEKTYaAbHOIO Pa3BUTUA,

[MpakTnueckmne 3aHATUA
NabopaTopHble 3aHATUSA
CamocTtosiTeAbHas paboTa
JK3ameH

MeTtanpeAmMEeTHblE

® 1ICNOAb30BaHWE Pa3AMUHbIX BUAOB NO3HABATEAbHON AEATEABHOCTU AASI
pelueHns GU3nMUecKmx 3apad, NPUMEHEHUE OCHOBHbIX METOAOB MO3HAHUSA
(HAabAIOAEHUWSA, ONUCAHUS, UBMEPEHUS, IKCMEPUMEHTA) AAA U3YUEHUA Pas-
AMYHbIX CTOPOH OKpYyXatloLen AEUCTBUTEAbHOCTH;

® ICMOAb30BaHNE OCHOBHbIX MHTEAAEKTYaAbHbIX OnepaLmit: NOCTaHOBKM
3apaun, GOPMYAMPOBAHWUA TUMNOTE3, aHaAuM3a W CUHTEe3a, CpaBHEHWS,
06006LLEeHNA, cucTeMaTU3aLMm1, BbIABAEHUA NMPUUNMHHO-CAEACTBEHHbIX CBSA-
3ei, Noucka aHanoros, GOPMYAMPOBAHNA BbIBOAOB AN U3YUEHWUA PasAuy-
HbIX CTOPOH GU3MUECKUX OOBEKTOB, ABAEHWI U MPOLECCOB, C KOTOPbIMM
BO3HUKAET He0OXOAMMOCTb CTaAKMBATLCA B MPOPECCUOHANBHON chepe;

® yMeHWe reHepupoBaTb MAEU U OMPEAEAsiTb CPEACTBa, HeobXOAMMbIe
AR UX peansaLmnu;

® yMeHWEe UCMOAL30BaTb PA3AUUHbIE UCTOUHUKM AAS MOAYYEHUA GU3UYeE-
CKOW MHbOPMALMK, OLIEHWBATb €€ AOCTOBEPHOCT;

® yMeHWe aHaAU3MPOBaTb U MPEACTaBAATb MHGOPMALIMIO B PasAUUHbIX
BUAAX;

® ymMeHue NyBAMYHO NPEACTaBASTb PEe3yAbTaTbl COOCTBEHHOIO UCCAEAO-
BaHWS, BECTU AUCKYCCUU, AOCTYMHO U raPMOHUYHO COYETAst COAEPXAHUE U
$opMbl NPEACTAaBASEMON MHOPMALINK;

[MpakTnueckmne 3aHATUA
NabopaTopHble 3aHATUA
CamocTtosiTeAbHas paboTa
3K3ameH




MpeameTHble

® CcHOPMUPOBAHHOCTb MPEACTABAEHUA O POAU U MeCcTe OU3MKKU B CO-
BPEMEHHOW Hay4yHOW KapTMHE MMpa; NOHUMaHUE GU3NYECKOW CYLLHOCTU
HabAlopAaeMbIX BO BceneHHOM SIBAEHWIA; MOHUMAHUE POAU GU3UKKU B dOp-
MWPOBaHUN Kpyrosopa U GYHKUMOHAABHOM FPaMOTHOCTM YEAOBEKA AAS
peLLEHNS MPaKTUYECKNX 3aAaY;

® BAAAEHME OCHOBOMOAAraroWMMU GUSUUYECKUMU MOHATUAMM, 3aKOHO-
MEPHOCTAMMU, 3aKOHaAMW U TEOPUAMMU; YBEPEHHOE MOAb30BaHME GU3UYe-
CKOW TEPMUHOAOTUEN U CUMBOAUKOM;

® BAAAEHWE OCHOBHbIMWU METOAAGMM HayuHOro MO3HAHWA, WCMOAb3Ye-
MbIMU B OU3UKe: HABAOAEHWE, ONUCaHWe, U3MEepeHUE, IKCMEPUMEHT;
yMeHuss 0bpabatbiBaTb pesyAbTaTbl M3MeEpPEHMA, 0BHapPYyXWBaTb 3aBUCU-
MOCTb MeXAy GU3NUECKMMIU BEAUUMHAMM, OOBACHATb NOAYUEHHbIE PE3YAb-
TaTbl U AEAATb BbIBOAbI;

® CcHOPMUPOBAHHOCTL YMEHUSA peLlaTb PU3nMyeckue 3apauu;

® CPOPMUPOBAHHOCTb YMEHUA MPUMEHATb MOAYYEHHbIE 3HaHUA AAA
0ObACHEHUA YCAOBUI NPOTEKAHUA GUSUUECKMUX ABAEHUIA B MPUPOAE U AN
MPUHATUA NPAKTUUYECKUX PELLIEHWUI B MOBCEAHEBHOMN XN3HMU;

® cHOPMMPOBAHHOCTb COBCTBEHHOM MO3ULMK MO OTHOLLIEHUIO K GpU3NUE-
CKOW MHOOPMALMK, NOAYYAEMON U3 Pa3HbIX UCTOUHWUKOB;

® CPOPMUPOBAHHOCTb CUCTEMbI 3HAHUN 06 OOLIUX GUBUUYECKUX 3aKO-
HOMEPHOCTAX, 3aKOHAaX, TEOPUSX, MPEACTaBAEHWUI O AEICTBUM BO BceneH-
HOW GU3NYECKMUX 3aKOHOB, OTKPbIThIX B 3€MHbIX YCAOBUSAX;

® CcHOPMUPOBAHHOCTb YMEHUA WUCCAEAOBATb M aHaAM3MpPOBATb PasHoO-
obpasHble pU3MUECKME ABAEHUSA U CBONCTBA 0OBEKTOB, OOBACHATb MPUH-
UMbl paboTbl U XapPaKTEPUCTUKKM NPUOBOPOB K YCTPOMCTB, OOBLACHSTbL CBS3b
OCHOBHbIX KOCMUUYECKUX 0OBLEKTOB C re0dU3MUYECKUMU ABAEHUAMM,

® BAAAEHWE YMEHUAMW BbIABUraTb rMNoTe3bl Ha OCHOBE 3HAHWA OCHO-
BOMOAAratoLmnx GU3NYECKUX 3aKOHOMEPHOCTEN M 3aKOHOB, NPOBEPATL UX
3KCMEePUMEHTAAbHBIMWU CPEACTBAMMU, GOPMYAUPYA LIEAb UCCAEAOBAHUS;

® BAaAEHWE MEeToAaMM CaMOCTOATEAbHOIO MAAHUMPOBAHUA U MPOBEAE-
HUA OUBUUYECKUX IKCTIEPUMEHTOB, OMUCAHUA U aHaAM3a MOAYYEHHOW W3-
MEPUTEABHON WHOOPMALIMKU, OMPEAEAEHUS AOCTOBEPHOCTU MOAYYEHHOrO
pesyAbTaTa;

® CcHOPMMPOBAHHOCTb YMEHMWI NPOrHO3MPOBaTh, aHAAM3UPOBATL U OLie-
HUBATb MOCAEACTBUA BLITOBOM U MPOU3BOACTBEHHON AEATEABHOCTU YEAO-
BEKa, CBA3AHHOW C GU3UYECKUMM MpoLeccamu, C MO3ULMIA 3KOAOTUYE-
CKoM He3onacHoOCTHU.

MpakTnueckre 3aHATUA
NabopaTopHble 3aHATUA
CamocTosiTenbHas paboTta
3K3ameH
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