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Pabouana nporpamma yuyebHow aucumnAvHbl OYA. 09 Ousmka no CneumasbHOCTU CPEAHErO
npodeccrmoHanbHoro obpasosaHus 20.02.04 MoxapHaa 6e3onacHocTb Ha 6a3e OCHOBHOrO 06LLIEro
obpas3oBaHus, pa3paboTaHHas rocyAapCTBEHHbIM aBTOHOMHbIM NpodeCcCUOHaAbHbIM
obpasoBatenbHbIM  yuypexaeHnem  YyBauwickon  Pecnybamku «KaHalICKMKU  TPaHCMOPTHO-
IHEPreTUYECKUN TEXHUKYM» MUHUCTEPCTBA 00pPa30BaHUA M MOAOAEXHON MNOAUTUKM UYyBalLCKOM

Pecny6 R p)KAeHHaH npukasom ampektopa Nel14 ot «21» peBpana 2017 ropa, CoranacoBaHa
f ) NNCO ;DHC IMC F'raBHoro ynpasaeHua MYC Poccum no Yysaluckon Pecnybanke-

®.A.CmupHoB HauanbHuK 9 MCO OMC [TIC haBHOro
ynpasaeHua MUYC Poccum no Yysawckoi Pecnybauke -
Yysalumm

Aata: «06» deBpana 2017 .



Pabouas nporpamma y4yebHON AUCLUUNAMHBI pa3paboTtaHa Ha OCHOBE:

— ®depepanbHOro rocypapcTtBeHHOro 06pa3oBaTeAbHOrO CTaHAapTa CpeaHero obuiero obpasoBa-
HUSA, yTBEPXAEHHOro MmnHobpHaykn Poccumn 17.05.2012 r. Ne413 (B AENCTBYIOLLEN PEAAKLIMN);

— MpumepHor nporpammbl 06LLLe06pa30BaATEABHON AUCLMNAUHBI «PU3UKa» AAS MPOGECCUOHANAB-
HbIXx 06pa3oBaTEAbHbIX OpraHu3aLnii, pekoMmeHAOBaHHOW PIAY «DepepanbHbIM UHCTUTYT PasBu-
™Ms obpasoBaHus» (aBTop AmuTpreBa B.A.) oT 21.07 2015, npotokoAa Ne3 u ¢ yueTom npumep-
HOM OCHOBHOM 06pas3oBaTEAbHOM MpPOrpamMmmbl cpepHero obuiero obpasoBaHUs, 0A0BPEHHOM
peleHneM pepeparbHoro yuyedbHO-MeToAnveckoro obbearHeHus no obuemy obpa3oBaHUIO OT
28.06.2016, npotokon Ne 2/16-3;

OpraHusaumsa - paspabotunk: focyaAapcTBEHHOE aBTOHOMHOE MPOodeECCUOHAAbHOE 006pa3oBaTEAbHOE
yupexaeHue «KaHalCKUA TPaHCMOPTHO-3HEPreTUUYECKUI TEXHUKYM» MUHUCTEpCTBa 06pa3oBaHuna U

MOAOAEXHOW NOAUTUMKKM YyBaLlckon PecnybAnku.

Pa3pabotuumk: lpuropbeBa A.M., npenopaBatenb FAMOY «KaHTIT» MwuHobpasoBaHMa YyBalumu.
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1. OBLLAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEEHOW AUCLIMNAMHDI
OYA.09. DUSUKA
1.1. O6AacTb NPUMEHEHUS MPOrpaMMbl
Pabouan nporpamMma y4ebHOM AUCLMMNAUHBI ABASIETCS YaCTblO OCHOBHOM NpodeccroHanbHOM 06pa3o-
BaTEAbHOW NporpamMmbl B cootBeTcTBUM ¢ PIOC cpepHero npopeccruoHarbHOro 06pas3oBaHUA No cre-
umanbHocTn 20.02.04MoxapHas 6€30nacHOCTb, YTBEPXKAEHHOIO Npuka3oMm MuHUcTepcTBa 0bpa3oBa-
HUA 1 Haykn oT 18.04.2014r. Ne 354,

1.2.MecT0 AMCLMMNAWMHBI B CTPYKTypE OCHOBHOW MPOPECCUOHaAAbHOW 0OpasoBaTeAbHOM MPOrpamMmbl:
yuebHas ancuunanHa OYA.09. dusmka OoTHOCKTCS K 061e0b6pa3oBaTEABHOMY LIMKAY.
AvcuMnAMHa ocBaMBaeTcs Ha 6a30BOM YPOBHE.
1.3. TpeboBaHWA K pe3yAbTaTaM O0CBOEHUSA AUCLUMNAUHDI:
OcBoOeHMe copepXaHUa yuebHoM AMCUMNAUHBI «Du3nka» obecneunBaeT AOCTUXEHUE CTYAEHTAMMU CAe-
AYIOLLIMX PE3YALTATOB:
AMYHOCTHbIX:
® UyBCTBO FOPAOCTU U YBAXEHUSA K UCTOPUM U AOCTUXEHUSIM OTEUECTBEHHOW GUINUECKON HayKK; u-
3MUYECKM FPAMOTHOE NOBEAEHME B NPOGECCUOHANBHON AEATEABHOCTM W ObITy Mpu obpalleHun ¢
npubopamu 1 yCTPOMCTBaMMU;
® [OTOBHOCTb K MPOAOAXEHUIO 06pa30BaHWS U MOBbLIWEHUA KBaAUPUKALUMK B M3bpaHHOM npodec-
CUOHAAbHOWN AEATEABHOCTU U OOBEKTUBHOE OCO3HAHME POAU PUBNYECKUX KOMMETEHLIMI B 3TOM;
® yYMEHWE WUCMOAb30BaATb AOCTUXEHUA COBPEMEHHOW PUINUYECKON HAYKU U OUBMYECKUX TEXHOAOTUN
ANl MOBbILLEHUA COOCTBEHHOIO MHTEAAEKTYAAbHOrO pPa3BUTUA B BblOPaHHOW MPodeCcCUOHaAbHOM
AEATEABHOCTH;
® yYMEHWE CaMOCTOATEAbHO AOObIBATb HOBblE AASI CEOSA OU3MUECKME 3HAHUA, UCMOAb3YA AN 3TOrO
AOCTYMHbIE UCTOUHUKM MHOOPMALNY;
® 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, NPUMEHEHUE OCHOBHbIX METOAOB NMO3HAHUA (HAOAIOAEHUS, ONUCAHUS, UBMEPEHWUS, IKCNIEPHU-
MEHTa) AN U3YYEHUSA PA3AMUHbBIX CTOPOH OKPYXatoLLLEN AENCTBUTEABHOCTH;
® 1CMNOAb30BAHWE OCHOBHbIX MHTEAAEKTYAAbHbIX ONepaLui: NOCTaHOBKM 3apayn, GOpPMyAMPOBaAHUS
rmnoTes, aHaAM3a U CUHTE3a, CpaBHEHUSA, 00600LLEHMSA, CUCTEMATU3ALMMU, BbIABAEHUS NMPUYMHHO-
CAEACTBEHHbIX CBA3EMW, NOMCKA aHaAAOroB, GOPMYAMPOBAHUS BbIBOAOB AASI U3YYEHUA PA3AMUHbIX
CTOPOH ®U3UUYECKUX OOLEKTOB, SIBAEHWMM M MPOLECCOB, C KOTOPbIMU BO3HMKAET HEOOXOAMMOCTb
CTAAKMBATbCA B MPOPECCUOHANBHOM chepeE;
® yYMEHWE reHep1poBaTb MAEW U ONPEAENATb CPEACTBA, HEOBXOAMMbBIE AN UX PEaAAU3aLUN;
® 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 cHOPMMPOBAHHOCTb MPEACTABAEHUI O POAM U MeCTe OU3UKU B COBPEMEHHOW HAYUYHOW KapTUHE
MWpa; NOHMMaHUE GU3MUYECKOM CYLLHOCTM HabAopaeMbiXx BO BceneHHOW SIBAEHWM; MOHUMMaHUWe



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

e BAAAEHME OCHOBOMOAAratoWMMU GUUYECKUMU MOHATUAMU, 3aKOHOMEPHOCTAMMU, 3aKOHAMKU U
TEOPUSMU; YBEPEHHOE MOAb30BAHWE PUINUYECKON TEPMUHOAOTMEN U CUMBOANKOM;

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

e CHOPMMPOBAHHOCTb YMEHUS peLlaTb GUIMUECKUE 3apaUK;

e CcHOOPMMPOBAHHOCTb YMEHUS MPUMEHSATb NMOAYUYEHHbBIE 3HAHUA AN OOBACHEHMSA 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-
YaeMon 13 pasHbIX UCTOUYHMKOB.

1.4. KoAMYecTBO YacoB Ha OCBOEHME NPOrpaMmbl y4eOHON AUCLIMNAWHBI
YuebHas Harpy3ka obyuatowmxcsal81 yac, B TOM YUCAE:

TeopeTnyeckoe obyyeHune 79 yacos;

NPaKTMYecKre 3aHATMA 36 Yacos;

AabopaTopHble 3aHATMA 6 Yacos;

camocToaTeAbHasa pabota 60 yacos.



2. CTPYKTYPA U COAEPXXAHME YYEBEHOW AUCLIMNAWHBI

2.1 06bveM yuebHOI AUCLUMNAWMHBI Y BUABI y4eOHOM PaboTbI

. KoAnuectso
Bua yuebHoi paboThbl
yacoB
YyebHas Harpyska obyuyatoLmxcs 181
B TOM UYMCAE:
TeopeTnyeckoe obyyeHune 79
NnpakTMYecKne 3aHATUA 36
AabopaTopHble 3aHATUS 6
CamocrtositenbHas paborta obyyatoLmxcs 60

[MpoMexyToyHas aTrectaLmaB popme IK3amMmeHa




2.2 TemaTUUYECKHI NAGH U COAEPXaHWe yuebHoM avcuunAnHbl YTB.02.Y. dusunku

HanmeHoBaHWe 06bem
CoaepxaHue yuebHoro matepuana, AabopaTopHble M NMPaKTMUECKUe 3aHATHUA, CAMOCTOSATEAbHasA paboTta obyuatoLumxcs
pas3penoB U Tem yacos
1 2 3
CoaepxaHue yuebHoro Marepuana:
BeeaeHue dusnka — odyHAAMEHTaAbHAA Hayka O npupoae. ECTecTBEHHO-HayuyHbIM METOA MO3HAHWSA, €ro BO3MOXHOCTM M TPaHWUbl NMPUMEHUMOCTH.
JKCNEPUMEHT 1 TEOPUA B MPOLIECCE MO3HAHMUS NPUPOAbI. MoapeAnpoBaHue GU3NYECKUX IBAEHMI U NpoueccoB. Puanueckas BeAmunHa. MorpewHocTm 3
NU3MEPEHUN PUIUYECKUX BEAMUYMH. DU3NYECKME 3aKOHbI. paHULbl MPUMEHUMOCTU PUIUUYECKUX 3aKOHOB. MNMOHATUE O PUIMUYECKOM KapTUHE MUpa.
3HaueHue dr3nkKn npu oceoeHnn npodeccuin Cro n cneupansHoctemn Cro.
Pasaen 1. MexaHuka. 33
CoaepxaHue yuebHoro matepvana:
MexaHuueckoe pABUxXeHue. [lepemelleHne. [Mytb. CkopocTb. PaBHOMepHOe NPSMOAMHENHOE ABWXEHWE. YcKopeHue. PaBHonepemeHHoe 5
Tema 1.1 NPSIMOAMHENHOE ABWXeHUe. CBoBoAHOE NapeHne. ABUXEHUE Teaa, BPOLLIEHHOMO MNOA YTAOM K rOPU30HTY. PaBHOMEpPHOE ABMXEHUE MO OKPYXHOCTH.
KuHemaTnka MpaKTMuecKue saHATHSA; 5
PelweHune 3apay
CamocrtosiTenbHas pabota obyyatoLLmxcs:
PaboTta ¢ AOMOAHWUTEALHON AWUTEPATYPOM, MOATOTOBKA COODLLEHUH MO TeEMaM: BUAbI MEXaHUUYECKOTOABUXEHMWSA, LIEHTPOCTPEMUTEABHOE YCKOPEHUe U 4
€ro y4ét B TexHuke. PelueHue 3apau.
CoaepxaHue yue6Horo matepvana:
MNepBbit 3akoH HbioToHA. Cuaa. Macca. Btopow 3akoH HbtoToHa. TpeTnit 3akoH HbOTOHA. 3aKOH BCEMUPHOrO TAroTeHUs. paBUTALMOHHOE MOAE. 6
Cuna taxectn. Bec. Cnocobbl M3mepeHus Macchl Ten. CUAbI B MEXaHUKE.
Tema 1.2 MpakTnueckue 3aHATUSA: 3
3akoHbl MexaHWKK HbtoToHa | PelueHue 3apau.
CamocTosiTenbHas pabota obyuatoLmxcs:
PaboTta C AOMOAHMTEABHOW AWTEpATYpPOM, MNOATrOTOBKA COOOLLEHUI, pedepaToB No Temam: CUAa TPEHUSA B NpUpoae U TeXHUKe. Cuaa TAXECTU B 4
npupoae 1 TexHnke. CMaa ynpyroctu B Npupoae U TexHuke. Mcaak HbOTOH - co3paTtenb knaccuueckon pusnkin. PelleHune 3apau.
CoaepxaHue yuebHoro matepuana:
3aKoH coxpaHeHUs UMnyAbca. PeakTnBHOe ABUMXeHMe. Pabota cuabl. Pabota noTeHumanbHbiX CUA. MOLLHOCTb. dHEprusa. KMHeTUYeckas aHeprus. 3
Tema 1.3 MoTeHumnanbHanA aHeprusa. 3aKoH COXPaHEHUA MEXaHUYECKON SHEPTUU. [IPUMEHEHNE 3aKOHOB COXPaHEHUS.
3aKOHbI COXPAHEHMS! B MpaKTnyeckue 3aHATUA: 5
MexaHWKe PelweHune 3apau
NabopaTopHble 3aHATUA 1
M3yuyeHne 3aKoHa COXPaHEHWUS SHEPTUU
CamocrtosiTenbHas pabota obyuatoLmxcs:
PaboTta ¢ AOMOAHWUTEABHOW AUTEPATYPOW, MOArOTOBKA COOOLLUEHMI Mo TeMaM: [pUMMEHEHME 3aKOHA COXPaHEHUS SHEPrun B TeXHUKe. MpuMeHeHne 3
3aKOHa COXpPaHEHUS UMIMYAbCa B PAaKETOCTPOEHMW. [TprMeHeHME 3aKoHa COXPaHEHWST UMMNYAbCA B TEXHUKE.
Paspen 2 OCHOBbI MOAEKYAPHON OUSUKU U TEPMOAUHAMUKK 28
Tema 2.1 CoaepxaHue yuebHoro matepuana: 3

OCHOBBI MOAEKYASIPHO-

OCHOBHbIE NMOAOXEHMSA MO/\eKyI\FlpHO-KMHeTVIHeCKOVI Teopun. Pasmepbl n Macca MOAEKYA U aTOMOB. bpoyHoBcKkoe ABuxeHue. Anddysns. CtpoeHue




KMHETUYECKOMN TEOPUN.
UpeanbHblid ras

F83006pa3HbIX, XUAKUX U TBEPABIX TEA. CKOPOCTU ABUXEHUS MOAEKYA U UX U3MEPEHUE. MaeanbHbl ra3. AaBaeHWe rada. OCHOBHOe YpaBHEHUE
MOAeKyAHpHO-KMHeTMLIeCKOIZ Teopuu rasoB. Temnepartypa U e€e U3MepeHue. Ma30Bble 3aKOHbI. ABCOAIOTHBIN HYAb TEMNepaTypbl. YpaBHeHuUe
COCTOSIHUA MAEaAbHOrO ra3a. MoAspHasa razoBas NOCTOAHHaA.

MNpakTtnueckune 3aHATUA:

2
PelweHne 3apau.
CamocrosiTenbHass pabota obyyaroLLmMXCs:
Pabota C¢ AOMOAHWTEABHOW AWTEPATYPOM, MOATOTOBKA COOOLLEHUH, pedepaToB MO TemMaM: BeCKOHTaKTHble METOAbI KOHTPOAS TeMrnepaTypbl. 4
M.B.AOMOHOCOB - OCHOBOMOAOXHUK MKT. PelleHune 3apau. 3anoaHeHne Tabanubl <M3onpouecchl B rasax»
CoaepxaHue yuebHoro matepvana:
BHYTpeHHsA aHeprua naeanbHoro rasa. Pabota u tennota Kak GopMbl nepepaun sHeprui. TenaoeMkocTb. YAEAbHaA TENAOEMKOCTb. YpaBHEeHUe 4
TenaoBoro 6anaHca. llepBoe Hauyano TEPMOAMHAMUKK. ApnabaTHbIi npouecc. MPUHUMN AENCTBUA TENAOBOM MalluHbl. KIA TENAOBOro ABUraTens.
T 2.9 BTopoe Hauano TEpMOAMHAMUKK. XONOAMAbHbBIE MaLLMHbI. TeNAOBbIE ABUraTeAr. OxpaHa NnpuUpoAbl.
ema <. MpakTnyeckue 3aHATHSA:
OcHOBbI TEPMOANMHAMU KA 1
PelweHne 3apau.
CamocTosiTenbHas pabota obyuatolLmxcs:
PaboTa C AOMOAHWUTEABHOM AWUTEPATYPOM, MOATOTOBKA COOOLLEHUH, pedepaToB Mo TemMaMm: TENAOBble ABUraTeAU U 3arpsisHEHWE OKpyXatoLlen 4
cpepbl" «<XOANOAUMAbHbIE MalLUUHbI. PelleHne 3apau.
CamocrtosiTenbHas pabota obyuyatoLmxcs:
McnapeHue n KoHAeHcauusi. HacbllweHHbId nap U ero cBoilctBa. ABCOAOTHAA M OTHOCUTEAbHAsi BAAXHOCTb BO3Ayxa. Touka pocbl. KuneHwue. 1
T 5 3aBUCUMOCTb TEMMNEPATYPbl KUMEHWUST OT AaBAEHUSA. leperpeTbin nap 1 ero UCNOoAb30BaHWE B TEXHUKE.
ema 3 NabopaTopHble 3aHATUA
CsoiicTBa napos 1
M3mepeHne BAAXHOCTM BO3AyXa.
CamocrofitenbHas paborta:
PaboTa ¢ AONOAHUTEABHON AWUTEPATYPOK, NMOArOTOBKA COOOLLEHMI NO TeMe: YUET U NPUMEHEHKE BAAXHOCTU BOo3Ayxa. CocTaBAEHWE KPOCCBOPAA. 2
CamocTtosiTenbHas pabota obyuatoLmxcs:
T XapaKkTepuCcTMKa XMAKOro COCTOSIHUS BellecTBa. MoBEPXHOCTHbIM CAOM XUAKOCTU. DHEPTUS MOBEPXHOCTHOMO CAOS. ABAEHUS HA IPaHULIE XUAKOCTU C 1
_ ema 2.4 . TBEPAbIM TEAOM. KanuanipHble ABAEHUS.
CBOMCTBa XUAKOCTEN
CamocrtosiTenbHas pabota obyuyatoLLmxcs:
PaboTta ¢ AONOAHUTEABHON AWUTEPATYPON, NOArOTOBKA COODLLEHMI No Teme: Neperpetas XMAKOCTb U ee npuMeHeHne. CocTaBAEHWE KPOCCBOPAA. 2
CamocTosiTenbHas pabota obyuatolLmxcs:
XapaKTepucTuka TBEPAOrO COCTOSIHWUSI BELWLECTBA. YNpyrve CBOMCTBa TBEPAbIX TeA. 3akoH yka. MexaHuMueckMe cBOWCTBa TBEPAbIX TeA. TenaoBoe 1
Tema 2.5 pacLiMpeHUe TBEPABIX TEA U XUAKOCTEN. [TAaBAEHUE U KpUCTaAAU3ALIMS.
CBoWcTBa TBEPAbIX TEA CamocrtosiTenbHas pabota obyuyatoLmxces:
Pabota C AOMOAHUTEABHOW AWUTEPATYPOMW, MOATOTOBKA COOOLWEHWMI MO Teme: XMAKME KPUCTaAAbl. 3anoAHEHWE TabAWLbl «KpUCTarAMUecKue Wt 2
aMopdHble Tena»
Paspen 3 InekTpoaMHaMuKa 46
Tema 3. 1 CoaepxaHue yuebHoro matepvana:
INEKTPUHECKOS NONE AneKTpryeckmne 3apsabl. 3aKOH COXpaHeHus1 3apspa. 3akoH KynoHa. IneKTpuyeckoe none. HanpsXeHHOCTb 3AEKTPUYEeCKoro noad. lMpuHumn
cynepno3uumm nonei. Pabota cua aneKTpoCTaTUUECKOrO MNOAS. MoTeHUMaA. Pa3HOCTb NOTEHLMANOB. QKBUMOTEHLMAAbHbIE MOBEPXHOCTU. CBSA3b MEXAY 4

HaNPSXXEHHOCTbIO U Pa3HOCTbIO MOTEHLMANOB IAEKTPUUECKOTO MOAA. AUINEKTPUKU B INEKTPUUECKOM MOAE. NIPOBOAHUKU B INEKTPUUECKOM MOAE.

KoHaeHcaTopbl. CoeArHEHNE KOHAEHCATOPOB B 6aTtapeto. IHEPrUs 3apAXEHHOrO KOHAEHCATOPa.




MpaKTnyeckue 3aHATUA:
PelweHune 3apau

CamocTosiTenbHas pabota obyuatolLmxcs:
PaboTa ¢ AOMOAHUTEABHOM AUTEPATYPOW, NMOATOTOBKA COOOLUEHWI, BbINOAHEHWE UHAMBUAYAAbHbBIX MPOEKTOB N0 TEMaM: IAEKTPOCTAaTUKa — MOAb3a U
BpeEA. Manka CDapaAeVl — CO3AaTEeAb yYEeHUA 06 ANEKTPOMArHMTHOM MNOAE. KCGpOKCbI N NPUHTEPDLI: MPUHLUKN paﬁOTbI. Pewenne 3apaud.

CoaepxaHue yuebHOro matepuana:

YcAoBUA, HEOOXOAUMbIE AN BOSHUKHOBEHMWA M NMOAAEPXaAHUA IAEKTPUUECKOro ToKa. CHAA TOKA U MAOTHOCTb TOKa. 3akoH OMa AAA yyacTKa Lenu 6es
3AC. 3aBUCUMOCTb IAEKTPUUECKOrO COMPOTUBAEHWA OT MaTepuana, AAMHbI WM MAOLLAAM MOMEPEeYHOro CeuvyeHus MPOBOAHMKA. 3aBUMCUMOCTb
3AEKTPUUYECKOTO COMPOTUBAEHUS TMPOBOAHMKOB OT TemmnepaTypbl. IAEKTPOABMXKYLLAA CUAE MCTOYHMKA Toka. 3akoH Oma AAA MOAHOM LEMu.
CoeAuHEHUE MPOBOAHMKOB. COEAMHEHWE WUCTOUHWUKOB IAEKTPUUECKOM 3IHepruu B bOartapeto. 3akoH Axoyaa— AeHua. Pabora M MOLIHOCTb

Tema 3.2 3NEKTPUUECKOIO TOKA. TEMAOBOE AEMCTBUE TOKA.
3aKOHbI NOCTOSAHHOTO MNpakTnueckune 3aHATHA:
TOKa PelweHune 3apay

NabopaTopHble 3aHATUS
M3yueHne 3akoHa Oma AAs yuyacTka uenu, OnpepeneHne 3AC M BHYTPEHHETO COMPOTUBAEHUSA UCTOYHMKA TOKa.
CamocTtofiTenbHasa pabora obyuyatoLmxcs:
Pabota ¢ AOMOAHWTEABHOM AMTEPATYPOW, MNOATOTOBKA COOOLIEHWH, pedepaToB nNo Temam: CBEPXNPOBOAHUKM W WX NMPUMEHEHWUE. UCTOUHWUKK
NOCTOAHHOTO TOKa. PellieHne 3apay Ha pacyeT NPOCTbIX CXEM.
CoaepxaHue yue6Horo matepvana:
INEKTPUUYECKUI TOK B METAAAaX. INEKTPOHHbIM ra3. PaboTa BbixOAd. INEKTPUUECKUM TOK B INEKTPOAMTAX. IAEKTPoAU3. 3akoHbl (Dapapes.

Tema 3.3 MMpUMEHEHUE 3NEKTPOAM3A B TEXHUKE. INEKTPUUECKMI TOK B rasax U Bakyyme. MoHuW3auma rasa. Buabl rasoBbix paspspoB. [MoHATME O nAasme.

SAEKTPUYECKNI TOK B
pa3AUUHbIX CpeAaXx.

CBOWCTBA U MPUMEHEHWE INEKTPOHHBIX MYUKOB. IAEKTPUUYECKUIA TOK B MOAYNPOBOAHWKaX. CoOCTBEHHAA MPOBOAMMOCTb MOAYNPOBOAHUKOB.
MoAaynpoBoaHUKOBbIe nMprbopbl. CoHCTBEHHAA NPOBOAMMOCTL MOAYNPOBOAHUKOB. [1OAYNPOBOAHUKOBbIE NPUOOPHI.

CamocTosiTenbHas pabota obyuatoLmxcs:
Pabota ¢ AOMOAHWTEABHOW  AUTEPATYPON,  MOATOTOBKA COOOLLEHWUH,
nOAyI'IpOBOAHVIKOBbIe I'IpMﬁOpr N X NPUMEHEHUE.

pedepatoB Mo Temam: MOAHMA — CTpallHOE SIBAEHWEe MNPUPOAbI,

Tema 3.4
MarHutHoe noae

CoaepxaHue yuebHoro matepuana:

BeKTop MHAYKUMM MarHWTHOrO MoAd. MarHuTHbIM NOTOK. AEWCTBME MarHUTHOroO MOAA Ha MPAMOAMHEWHbIA MPOBOAHMK C TOKOM. 3akoH Amnepa.
Pabota no nepemelleHU0 NPOBOAHWKA C TOKOM B MarHWUTHOM rMoAe. AencTBUMEe MarHWTHOro MnoAd Ha ABMXYLIMAcA 3apsp. Cuaa AopeHua.
OnpepeneHne YAEABHOTO 3apapa. YCKOPUTEAU 3aPAXKEHHbIX YaCTUL,

MNpakTnueckune 3aHATHA:
PelwweHne 3apay

CamocrtosiTenbHas pabota obyuyatoLumxcs:
PaboTa ¢ AONMOAHUTEABHON AWTEPATYPOM, COCTABAEHME KPOCCBOPAOB, PeLleHue 3aaad.

Tema 3.5
AAeKTpoMarHuTHas
UHAYKUUSA

CoaepxaHue yuebHOro Matepuana:
JAEKTPOMarHUTHasa MHAYKUMA. Buxpesoe anektpuueckoe noae. CaMoMHAYKLMA. DHEPTUA MArHUTHOTO MOAS.

MNpakTnueckune 3aHATUA:
PelwweHne 3apay

NabopaTopHble 3aHATUS
V|3yHeHVIe ABAEHUA SAGKTDOMaFHMTHOVI NHAYKLUNA.

CamocTtofiTenbHasa pabora obyuyatoLmxcs:
Pabota ¢ AOMOAHUTEABHOW AWTEPATYPOM, MNOATOTOBKa CO06LIEHWI, pedepaToB nNo TemMam: Hukona Tecaa: XM3Hb MU HeobbluaWHble OTKPbITUSA,




| Yckoputeaun 3apsixXeHHbIx yacTul, MNpupoaa deppomarHetuama, XaHcKpuctnaH Ipctep — OCHOBOMOAOXHUK IAEKTpOMarHeTuama. PelueHne 3apad.

Pasaen 4 KonebaHuWsi M BOAHDI 26
CoaepxaHue yue6Horo matepvana:
KonebatenbHoe ABWXeHUe. FapMoHuyeckre konebaHus. CBoOOAHblIE MexaHuueckue konebaHusa. AMHEeNHble MexaHuyeckue KonebaTeAbHble 2
cucteMbl. MpeBpalleHne aHepPrun Npu KoAebaTeAbHOM ABUXEHUU. BbIHYXAEHHbIE MEXaHUUeckne KonebaHums.
Tema 4.1 MpakTMyeckue 3aHATHSA:
MexaHunyeckue konebaHus PelleHune 3apau 1
NabopaTopHble 3aHATUS 1
MN3yueHne 3aBUCUMOCTM NePUoAa KOAeBAHWUIA HUTAHOTO MAaATHUKA OT AAUHbBI HUTU.
CamocTosiTenbHas pabota obyuatoLmxcs: 5
Pabota ¢ AONOAHUTEABHON AWUTEPATYPON, PelleHMe 3apay, COCTaBAEHWE KPOCCBOPAOB.
CoaepxaHue yuebHoro matepvana:
MonepeuHble U NPOAOAbHbBIE BOAHBI. XapaKTePUCTUKU BOAHbI. YpaBHEHWE MAOCKOW beryliein BoAHbl. MHTepdepeHUmMsa BOAH. MOHATUE O AMbPaKUUK 5
BOAH. 3BYKOBblE BOAHbl. YAbTPa3BYK W €ro npumeHeHue. MonepeyHble M MPOAOAbHbIE BOAHbI. XapakTEPUCTUKU BOAHbl.  3BYKOBbIE BOAHbI.
Tema 4.2 YALTPa3BYK U €ro NpUMeHeHHe.
Ynpyrue BOAHbI MpakTM4yecKue 3aHATHA: 1
PelweHune 3apay
CamocTosiTenbHas pabota obyuatolLmxcs:
PaboTa ¢ AONOAHUTEABHON AWUTEPATYPOM, MOATOTOBKA COOOLLEHUN, pedepaToB No TeMam: YAbTPa3BYK U €ro npuMeHeHue, ABTOKOAebaHMA U UX 2
npumeHeHune, Pe3oHaHc 1 ero Bpea, Bpea lwyma
CoaepxaHue yuebHoro matepvana:
CBOOOAHbIE 3AEKTPOMArHwWTHble KoAaebaHus. [peBpalleHUe 3HepPrMM B KOAeBATeAbHOM KOHType. 3aTyxalolue IAEKTPOMAarHUTHble KonebaHus.
[eHepaTop He3aTyXatoLMX INEKTPOMArHUTHbIX KOAeBaHMI. BbIHYXAEHHbIE IAEKTPUUECKUE KOAebaHUs. TlepeMeHHbI TOK. FeHepaTop NepeMeHHOoro 4
TOKa. EMKOCTHOE U MHAYKTUBHOE COMPOTUBAEHUSI MEePeMEHHOro Toka. 3akoH OMa AAA SAEKTPUUECKOW Lienn nepeMeHHoro Toka. Pabota 1 MOLLIHOCTb
Tema 4.3 JAeKTPOMarHuTHble | nepemMeHHoro Toka. leHepaTopbl Toka. TpaHchopmaTopbl. TOKM BbICOKOM YacToThl. [ToAydeHMe, nepepaya U pacnpeAereHre INEKTPOIHEPTUN.
konebaHun MNpakTMueckne 3aHATUA: 4
PelweHne 3apay
CamocrtosiTenbHas pabota obyuyatoLLmxcs:
Pabota ¢ AOMOAHWTEABHOM  AWUTEPATYPO, MOArOTOBKA COOOLLEHWN, pedepatoB no Temam:[TOAyUEHWE U UCTMOAb30OBAHUE IAEKTPOIHEPTUU, 2
TpaHcdopmaTopbl, AAbTEPHATUBHbIE UCTOYHUKU IHEPTUW. PelleHure 3apau. 3anonHeHne TabanLbl «[TOCTOAHHBIN U MEPEMEHHbIN TOK»
CoaepxaHue yuebHoro matepuana:
INEKTPOMArHUTHOE MOAE Kak 0COObIN BUA MATEPUN. DAEKTPOMArHUTHble BOAHBI. Brubpatop Mepua. OTKPbIThbI KOAEBATEABHbIN KOHTYP. M306peTeHre 2
Tema 4.4 paauo A. C. MonosbiM. MNoHATUE 0 paanocBA3U. [IpUMEHEHNE SAEKTPOMArHUTHbIX BOAH.
OAEKTPOMArHUTHLIE BOAHbI | [|PAKTMUECKNE 3aHATHSA: 1
PelwweHne 3apay
CamocrtosiTenbHas pabota obyuyatoLLmxcs:
PaboTta ¢ AONOAHUTEABHON AWUTEPATYPOI, MOArOTOBKA COOOLIEHUI, pedepaToB no TeMam: CoBpeMeHHble CpeAcTBa cBA3W», «A.C. [TonoBs- co3paTenb 2
paauno», «lMpUMeHEHNE SAEKTPOMArHUTHbIX BOAH», «MUKPOBOAHOBAS MeuYb: NOAb3a U BpeA. 3anoAHEHUE TabAULbl «BUAbI pAAMOBOAH»
Paspen 5 Ontnka 12
Tema 5.1 CoaepxaHue yue6Horo matepvana: 5

Mpupoaa ceeta

CkopocCTb pacnpocTpaHeHUs CBETa. 3aKOHbl OTPaXeHUA U NPeAoOMAEHWUs cBeTa. OAHOe oOTpaxeHue. AMH3bI. [Aa3 Kak OnTUYecKas cuctema.




OnTuyeckre npubopsbl.

MNpakTnueckune 3aHATHA:

2
PelwweHne 3apay
CamocrtosiTenbHas pabota obyuatoLmxcs:
PaboTta ¢ AONOAHUTEABHON AUTEPATYPOI, MOATOTOBKA COOBLLEHUH MO TeMaM: CKOPOCTb CBETA: Cnocobbl U3MepeHus, U3yueHne 1 obbAcHeHWe LBeTa 2
Heba. PelueHune 3apau.
CoaepxaHue yuebHoro matepuana:
MHTepdepeHumMa cBeTa. KOrepeHTHOCTb CBETOBbIX Aydeil. UHTepdepeHUuMs B TOHKMX MNAeHKaX. [MoAoCbl paBHOM TOAWLMHBLI. KoAblL@ HbHOTOHA.
McnoAb3oBaHWe MHTEPHEPEHUMN B HAyKe U TEXHUKE. AndpaKkuma cBeTa. AMbpakumMs Ha LLEAM B NapanAeAbHbIX Aydax. AMdpaKUMOHHAs peLleTKa. 3
MoHATHe o ronorpadumn. MNMoaspusauma nonepeyHblx BOAH. Noaapusaums ceeta. ABOMHOE AydenperomMaeHume. Moaapounabl. Aucnepcus ceeTa. Buabl
T 5.2 crnekTpoB. CneKkTpbl ucnyckaHus. CnekTpbl MOrAOWEHUA. YABTPadUOAETOBOE M MHOpPaAKpacHOe M3AYYeHUSA. PeHTreHOBCkue Ayun. Mx mpupopa wm
B ema o CBONMCTBA.
OAHOBbIE CBOMCTBA CBETa MpaKTMUEcKoe 3aHATHE: .
PelwweHne 3apay
CamocTtofiTenbHasa pabora obyuyatoLmxcs:
PaboTta ¢ AONOAHUTEABHON AWTEPATYpPOl, MOArOTOBKAa coobuleHuid, pedepatoB no temam: LLikana aneKTpoOMarHuUTHbIXx BOAH, CBETOBbIE ABAEHMS, 2
ANEKTPOMArHMTHOE U3AydeHMe BOKPYT Hac. CocTaBAEHUE KPOCCBOPAA.
Paspen 6. OcHOBbI cneLuanbHO TEOPUU OTHOCUTEALHOCTU 4
MHBapraHTHOCTb MOAYASI CKOPOCTU CBETa B Bakyyme. [1ocTyaaTbl QnHLLTENHA. [TPOCTPaHCTBO M BpeMs CneumarbHON TEOPUM OTHOCUTEABHOCTU. CBA3b 3
MacCbl U 3HEPrnK CBOBOAHOM YaCTULbl. IHEPTUSA NOKOS.
MpaKTnyeckoe 3aHsaTHE:
PelwweHne 3apay 1
Pasaen 7 IneMeHTbl KBAHTOBOU GUIUKU 19
CoaepxaHue yuebHoOro matepvana:
TennoBoe wu3AydeHUe. PacnpepeneHue 3Heprun B criekTpe abCoAOTHO uepHoro Teaa. KBaHToBas runote3a [laaHka. ®oOTOHbI. BHelwHwi 3
bOTOINEKTPUYUECKUI 3bDEKT. BHYTpeHHUN $oTO3ddEKT. TUnbl GOTOINEMEHTOB. AABAeHUE cBeTa. [OHATME O KOPMYCKYASPHO-BOAHOBOM MPUPOAE
Tema 7.1 CI:.IBeTa' -
KBaHTOBas ONTHKa PaKTUUECKUE 3aHATHSA: 5
PelweHune 3apay
CamocrtosiTenbHas pabota obyuatoLmxcs:
PaboTa ¢ AONOAHUTEABHON AMTEPATYPOM, MNOATrOTOBKA COOOLLUEHUIH, pedepaToB no teme: POTOINEMEHTbI U UX MPUMEHEHUE, PEHTTEHOBCKUE Ayun: 2
MCTOPUA OTKPBITUSA U UX NPUMEHEHKe. PelleHne 3apau.
CoaepxaHue yuebHoro matepvana:
Tema 7.2 Pa3BuTME B3rASIAOB Ha CTPOEHME BELLECTBA. SaKOHOh/iepHOCTM B aTOMHbIX CNEeKTpax BOAOPOAA. AaepHas moaenb atoma. OnbiThl 3. Pe3epdopaa. 2
Moaenb atoma Boaopoaa no H. bopy. M'vnotesa ae bponas. KBaHTOBLIE reHepaTopbl.
dusuka atoma -
CamocrofiTenbHas paborta:
Pabota ¢ AONOAHUTEABHOW AWUTEPATYPOR, MOAFOTOBKA COOBLLEHMI MO TeMe: UCTopUA pPa3BUTUSI CTPOEHUS aToMa, DUBUKU-aTOMLLMKK 2
CoaepxaHue yuebHoro matepvana:
Tema 7.3 EcTecTBeHHan PaAMOaAKTMBHOCTb. 3aKOH PaAMOaKTMBHOIO pacnaaa. Cnocobbl HaBAOAEHUA U PErUCTPaALIMK 3apsKEHHbIX YacTul, dddekT BaBruaosa 4

dusnka aToMHOro sapa

— YepeHkoBa. CTpoeHue aToMHOro siapa. Aepekr mMaccbl, SHEPrUst CBA3W M YCTOMUYMBOCTb aTOMHbIX SIAEP. FAaepHble peakumu. UckyccTBeHHas

paAMOaKTUBHOCTb. AeAeHUEe TAXeAblX spep. LenHaa aaepHas peakums. YnpaBasemasa UenHas peakuus. ﬂAeprIVI peaktop. [loAyyeHue




paAUOaKTUBHbBIX U30TOMOB U UX NPUMEHEHUE. Buoaornyeckoe Aencteue PaANOaKTUBHbIX M3/\yLIeHMl71. IAeMeHTapHbIe YacTULbl.

MpaKTnyeckue 3aHATUA: 5
PelweHne 3apay
CamocTtofiTenbHas pabora obyuyatoLmxcs:
pabota C AOMOAHWTEABHOM AUTEPATYPON, MNOATOTOBKA COOOLUEHUH, pedepaToB No TeMaM: ATOMHas 3HEPrus M oXpaHa  OKPYXatoWen Cpeabl, 2
M3oTonbl. NpuMeHeHWe papnoaKTMBHbIX M30TONOB, MpMMeHeHWe Aa3epa. PelleHne 3apad
Pasaen 8 3Bonaounsi BceneHHOM 10
CoaepxaHue yuebHOro matepuana:
Tema 8.1 Hawa 3Be3pHaa cuctema — lanaktuka. Apyrue ranaktMku. beckoHeuHocTb BceneHHoW. MoHATME 0 KocMoAnormu. Pacwupstowanca BeceneHHas. 4
CrpoeHue u passutne Moaenb ropsadei BceneHHon. CTpoeHue 1 NPOUCXOXAEHWE [anaKTUK.
BceneHHoM CamocrosTenbHas pabota obyyaromxcs: 5
PaboTa ¢ AONOAHUTEABHON AWUTEPATYPOM, MOATOTOBKA COOOLLEHUN, pedepaToB no TeMe: [AaHEeTbl COAHEUHOM CUCTEMBI, ACTEPOUAbI, YepHble AbIPbI
Tema 8.2 IBoatoums 3Be3a. | CoaepxaHue yuebHOro matepuana:
fMnoTesa npoucxoxaeHus TepmosiaepHbI cUHTE3. [TpobaeMa TEPMOSAEPHON aHepreTuku. AHeprua CoaHLa U 3Be3A. dBoAoLMA 3Be3A. MporcxoxaeHre COAHEUHON CUCTEMBbI. 4
CoAHeYHoW cucTeMbl TémHana maTepus U TeEMHas aHeprus.
BCEIo 181




3. YCAOBWSA PEAAUSALIMK NPOTPAMMbI YYEBHOW AUCLIMMAWHBI

3.1. An peanrsauuu nporpaMmmbl y4eO6HOM AMCLIMMAMHBI MPEAYCMOTPEHbI CAEAYIOLLINE
cneunanbHble MOMeELLEeHUS:

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:
MNeyaTHble U3paHURA:

1. AmutpueBa B.O. Ousnka ana npopeccum M CrneumasbHOCTEN TEXHUUYECKOrO MPOPUAA:
YUEOHUK AASI YUPEXAEHMI cpep. npod. obpasoBaHus. -4-e mu3p. - M. U3A. ueHTp
«AKapemus», 2017.

3.2.1. AONOAHUTEALHASA AUTEpaTypa:
IAEKTPOHHbIE U3AQHUS:

1. PoaunoHoB, B. H. ®usnka ans koanepxen : yuebHoe nocobue Anst cpeaHero npopeccuo-
HaAbHOro obpasoBaHusa / B. H. PoanoHoB. — MockBa : M3patenbctBo HOpaint, 2020. —
202 c. — (MpodeccruoHanbHoe obpasoBaHue). — ISBN 978-5-534-10835-4. — TekcT :
INEKTPOHHbIN // OBC HOpanT [canT]. — URL: https://urait.ru/bcode/449187

2. Bacunbes, A. A. ®u3unka : yuebHoe nocobue AN cpeaHero NPopeccMoHaAbHOro obpaso-
BaHuA / A. A. BacunbeB, B. E. ®epopos, A. A. XpamoB. — 2-e U3A., Ucnp. 1 pon. — Mock-
Ba : M3patenbctBo Hpait, 2020.— 211 c.— ([MpodeccnoHanbHoe 06pa3oBaHUE). —
ISBN 978-5-534-05702-7. — TeKcT : aAeKTpoHHbiM // 3BC Hpawnt [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 PA3AUUHbBIE UCTOUHUKM AAS MOAYYEHUA GU3UUe-
CKOW MHbOPMALMK, OLIEHWBATb €€ AOCTOBEPHOCT;

® yMeHWe aHaAU3MPOBaTb U MPEACTaBAATb MHGOPMALIMIO B PasAUUHbIX
BUAAX;

® ymMeHue NyBAMYHO NPEACTaBASTb PEe3yAbTaTbl COOCTBEHHOIO UCCAEAO-
BaHWS, BECTU AUCKYCCUU, AOCTYMHO U rapMOHUYHO COYETAsh COAEPXAaHUE 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, MPEACTaBAEHUI O AeMCTBUU 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 0OBEKTOB C re0dU3MUECKUMU 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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