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PEUEH3UNA
Ha pabo4yl nporpammy yyebHOW gUCUUNINHBI «P nU3nKa»
4NA cneumanbHOCTU
23.02.06 TexHMyecKana akcnayaTauna NoABMXKHOIO cocTaBa Xese3HbliX Lopor

Paboyas nporpamma o06uUle06pa3oBaTe/lbHON YYeOHON AUCUMNAUHBL  «PU3NKa»
cocTaBneHa B cooTBetrcTBUM ¢ PIOC cpepHero ob6uwero obpasoBaHWs M C Y4eTOM
(hepepanbHO 06pa3oBaTe/IbHON NporpaMmbl cpegHero obuiero ob6pasoBaHus.

Paboyas nporpamma BK/HOYaeT 006s3aTefibHble KOMMOHEHTbI: Mnacnopt pabouyen
nporpammbl, CTPYKTYPY W COAepXXaHue, YCMOBUA peannsaumn, KOHTPONb W OLEHKY
pe3ynbTaTOB OCBOEHWUS AUCLUNNHBI.

Copep>xaHune paboyeil nporpaMmbl OXBaTbiBaeT BECb MaTepwuas, Heo6Xo4MMbIin Ans
00y4YeHus CTYAEeHTOB CpeaHMX cneynanbHbiX y4ebHbIX 3aBefleHUNiA.

Paboyad nporpamMma OTpaXaeT MeCTO AUcuMnauHbl B  CTpykType OOIl.
PacKpblBalOTCS OCHOBHblE Lenu W 3afavyvM WU3yvyaemoi, AUCLUUNAUHBLI - TpeboBaHUA K
pesyfibTaTaM OCBOEHUA AUCLUM/INHBI.

B CrpykType u cofepXaHum yyebHOW AUCUUNAWHBLI nacnopta MporpaMmel
onpefeneHbl TemMbl M KONMYECTBO 4YacOB Ha WX WU3y4YeHWe, YyKa3blBaeTCA 00beM 4acoB
MaKCUMa/ibHOW, 0653aTeNbHON ayAUTOPHOM YYeOHOW Harpysku, caMoCTOATeIbHOW PaboThl
o0yyaloLmnxcs, MnepeyvncneHbl BuAabl 0653aTeNIbHON ayAUTOPHON Y4YeOHON Harpysku,
CaMOoCTOSTE/IbHOM pPaboThbl M (hopMa UTOroBOIN aTTecTayum No AUCLUUNINHE.

Mpn peanusaymmn cofepXkaHma o06LLe06pa3oBaTe/lbHOM Y4Y4eBHON AUCUUNAUHBI
«®usmka» B npegenax ocsoeHns OO CIO Ha 6a3e OCHOBHOro o6uiero o6pasoBaHus ¢
nonyvyeHnem cpefgHero obuiero ob6pa3oBaHMA MakcuMMasbHad ydyebHas  Harpyska
obyuvarolmnxcs coctaBnseT - 229 4acoB, U3 HUX ayauTopHas (06s3aTefibHasA) Harpyska
obyyarowmxca, BKAOYad nabopaTopHble W npakTuyeckue paboTel, 205 4acos;
KOHCcynbTaumm - 12 yaco. CopepxxaHuve nporpaMmbl HanpasBNeHO Ha npuobpeTeHue
obyyaroLwMMnca 3HaHWn, YMEHUIA 1 HaBbIKOB, HanpasB/eHHbIX Ha (hOpMUpPOBaHME 0OLMX K
npogeccuoHanbHbIX KOMMeTeHUuin, onpeaeneHHbix ®rOC COO, 1 COOTBETCTBYET 06BLEMY
4acoB, yKazaHHOMY B paboyem yyeb6HOM naHe.

B pasgene «KOHTPONb M OUEHKa pe3ynbTaToB OCBOEHWUA AUCUMMNINHBLIY OMpefeneHbl
pe3ynbTaTbl 06y4yeHUs U Te (DOPMbl M METOAbl, KOTOpble OyAyT WMCNOMb30BaHbl ANs WX
KOHTPONS M OLEHKM NpernojasaTesem.

Paboyasd nporpamma pekomeHAyeTcs ANA WUCMOMb30BaHMA B y4ebHOM npouecce HO
AaHHbLIM CneynanbHOCTAM.

DoTTFfiTIOPTIIT *

K.M.H., AOLEHT Kadeapsl ]

NHOPMATUKM,

(PM3MKN N METOAUKK 0Byy™

LUPPOBbLIX TEXHONOTUA N Mal”

Er'Y vm. N.A. ByHuHa H.B. YepHoycosa



PELLEH3UNA
Ha pabouyt nporpamMmmy y4ye6HOM ANCUNNNUHBbI «PUN3NKa»
ANA cneynmanbHOCTH
23.02.06 TexHuuyeckasa akcnayaTauusa NoABUXHOI0O coCTaBa »XXefnes3HblX gopor

Paboyas nporpamma o6uieo6pa3oBaTe/ibHON YY4EOHON ANCUNNINHBI «PU3NKa»
cocTaBfieHa B cooTBeTcTBUM ¢ PIOC cpegHero o6uiero o6pasoBaHMA U C Y4ETOM
(hefepanbHON 06pa3oBaTeIbHON NPOrpaMmMbl CpefHero obuiero o6pasoBaHus.

Pabouasi nporpaMmma BK/tOYaeT 0653aTe/lbHble KOMMOHEHTbI: nacnopTt paboyen
nporpamMmbl, CTPYKTYpPY W COfep>kaHue, YCNOBUA peannsauum, KOHTPONb U OLEHKY
pe3ynbTaToOB OCBOEHWNSA AUCLUMNINHBI.

Copep>xaHue paboyeil nporpammMbl OXBaTblBaeT BECb MaTepuasn, Heo6Xo4MMbIi
ANa 00yYeHUs CTYLEHTOB CPefHUX CreunanbHbiX y4ebHbIX 3aBefeHuid. CofepxaHue
AUCLUNINHBI BKNHOYAET B cebs BOCeMb pa3fenos. PacnpegeneHune yyebHOro BpeMeHM
B TeMaTM4yeCcKOM nMaHe MO pasfefiaMm M TemaM, a TakKXe MNOCNeL0BaTebHOCTb
N3N0XKEHUA Y4yebHOro martepuana, SBAAETCA ONTUMa/JbHbIM AN MNOHMMaHuA W
YCBOEHUSA mMaTtepuana obyyarLwmmmncs.

Paboyas nporpamMma OTpaxaeT MeCcTo AUCUUNAUHLI B CTpykType OOIrT.
PackpblBatOTCA OCHOBHbIe L&/ N 334a4n M3yvyaemoil, AUCUUNANHBI - TpeboBaHMA K
pesynbTaTaM OCBOEHWUA AUCLUMMINHBI.

B nporpamme npuBefeHbl TpeboBaHUA K YPOBHIO MOATOTOBKM 06yYyaroLmMxcsa no
KaXXoMy pa3feny v Teme, yuTeHa creundguka 6yayuiein cneymanbHocTu. MNporpammon
ONA 3aKpenneHus TeOopeTUYEeCKMX 3HaHWA  npegycMaTpuBaeTCcs  BbIMONHEHME
[0CTaTOYHOr0 Ko/inyecTBa flabopaTtopHbIX paboT.

B nporpamme npuBefeHbl cofepXaHuve 3ajaHWi  ANA  CaMOCTOSITE/IbHOrO
N3y4eHus, CNNCOK Y4eOHOI nuTepaTypbl U CPeAcTB 00yUEHMS.

MporpammMa paccumTaHa Ha 229 4yacos, U3 KoTopbix 205 yacoB - 0653aTeNbHas
ayautopHad YyyebHad Harpyska, 36 4acoB OTBOAWUTCA Ha MNpakTU4yeckue w
nabopaTopHble 3aHATUA. B paboyeir mporpammMe NPOCNEXMBAKOTCA MeXMNpeaMeTHble
CBA3M C obOuieobpasoBaTe/ibHbIMW M 06WenpoeccnoHanbHbIMKU  AUCLUNINHAMU,
yuTeHa cneyugumka yayuien cneunansHoCTMW.

Pabouas nporpamma MOXeT OblTb MCMOMb30BaHa B y4eOGHOM npouecce, no
[AAHHBIM CreunanbHOCTAM.

PeLeH3eHT:

MpeacenaTens LMKNOBOW KOMUCCUEN

MaTEMaTUUYECKMX N 06LWMX ecTecTBe!

yuebHbIX gucumnnanH ETXKT - dunn E.C. Tokapesa



COJIEPYKAHUE

TTOACHUTEJIBHAS 3ATTMCKA ... 5
1.1 MecTo IMCUMIUIAHBI B CTPYKTYPE OCHOBHOM 00pa3oBareabHONW MPOTPaAMMEI ... 5
1.2 11 U3YUCHUS AUCIUATIITHDBL ..........ooovviieiiiieeeiieeeeeee e et 6

COJIEPYKAHUE YUEBHOU JUCLIUTUIUHBI «DUUKA ..., 6

[NTAHUPYEMBIE PE3VIIBTATBI OCBOEHUSA OU3UKHN. ..., 18
JIMUHOCTHBIC PEBYIIBTATBL. ..........oeeiiiieieiieeeeieie et e et e et et e e ae e 18
METaANPEAMETHBIC PEIYIIBTATB ..........ceeuvviieeiiieaesieeeeieeeeeesee e et eeeeaeeesaeeeenaseeeesees 19
TIPEMETHBIC PEBYIIBTATBL. ..........eeeiiiieeeeieeeeieeeeesie e e et eeeesee et eeeeae e eaasae e 21
JIMYHOCTHBIC PE3YNIBTATHl PEATTU3ALMN TPOTPAMMBI BOCITUTAHMSL ... 25

CTPYKTYPA Y CONEPXXAHUE YUEBHOM JTUCLIUTIIIAHGI ... 26
4.1 O0BbEM YUEOHOM JUCIIUTIIMHBL ..........ocvviiiieeeeseeeiee e eese e 26
4.2 TeMaTHUECKOE TTAHUPOBAHHE ..........ocovveeeeiieieeiieieesieeeeeieeeeisaeeesseeeenaeaeensae e 26
4.3 TeMbl UHIUBHAYATTBHBIX TIPOCKTOB..........oiiiuiiiieeiieieeiieeeeiieeeeeeeeesieeeeeieae s e 32

YCJIOBUS PEAJTU3ALIMM TTPOI' PAMMBI YUEFHOU JIUCITATIIUHEI ... 34
5.1 MarepuanbHO-TEXHUYECKOE OOCCIEUCHHUE ...........cvveevieeeeeeeeeieeeiie e, 34
5.2 THHOPMALIMOHHOE O0ECIIEUEHUE OOYUEHUS ..., 34

KOHTPOJIb U OLIEHKA PE3YJITATOB OCBOEHUSI YUEBHOM

JUACTIATIIIMHDBL ..o 35



HOACHUTEJBHASA 3AIINCKA

1.1 MecTo ANCUMIIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

Oobmmeobpa3oBaTenbHas yueOHasi nuCUUIUINHA «DH3UKay SIBIAETCS 00s3aTENIbHON 4YacThIO
001meo0pa3oBaTeNbHOrO LIMKJIAa OCHOBHOM oOpasoBaTenbHON nporpammel CITO.

[Iporpamma no yuebHOW mucuuruimabl «DU3MKa» COCTaBleHA HA OCHOBE TPeOOBAHUM K
pe3yJibTaTaM OCBOeHHs yueOHOM quciuruinHbl, npeacrasieHHbx B @I'OC COO, a Takske HA OCHOBE
XapaKTePUCTUKU IUIAHUPYEMBIX pe3yJIbTaTOB yXOBHO-HPABCTBEHHOI'O Pa3BUTHs, BOCIUTAHUS U
COLMANTN3ALNU O0YYaAIOIIUXCSI.

[Iporpamma mo ¢usuke orpaskaer ocHoBHbIe TpebOoanuss ®I'OC COO k JIUYHOCTHBIM,
METaINpPEeIMETHBIM U IPEAMETHBIM Pe3yJIbTaTaM OCBOSHHSI 00Pa30BaTENbHBIX MPOrPAMM.

Conepskanue mporpamMmsl 1o (pU3KKE HATIPABJICHO HA (POPMUPOBAHHE €CTECTBEHHO-HAYYHOH
KapTHUHBI MUpa 00y4arOIINXCs IPU 00y4YeHnH uX (pusrke Ha Oa30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JesITeIbHOCTHOIO NOAX0A.

du3nka Kak Hayka 0 Haubosiee oOLIMX 3aKOHAX MPHUPOIBI, BBICTYIAs B KauecTBe y4eOHOTro
npeaMeTa, BHOCUT CYLIECTBEHHBIN BKIIJ B CHCTEMy 3HaHMH 00 okpyskarouiem mupe. Kypc ¢pusuku
— CHCTEMOOOPa3YIOIIHHA 1JI1 €CTECTBEHHO-HAYUHBIX YY€OHBIX MPEIMETOB, MMOCKOJBbKY (PU3HIECKHe
3aKOHBI JIeXKAT B OCHOBE MPOIECCOB M SIBJICHHUH, M3ydaeMbIX XuUMHUEH, Onojorueit, pusndeckoi
reorpadueii u acrpoHomuei. Mcmosip3oBaHHE W aKTHBHOE TpPHMEHEHWE (U3MYECKUX 3HAHUHI
OTIpeNeNsIeT XapakTep U Pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTHH B cepe IHEPTreTHKH, TPAHCIIOPTA,
OCBOEHHS KOCMOCA, MTOJIyU€HHUs] HOBBIX MaTepHAJIOB C 33JJaHHBIMU CBOMCTBaMHU U Apyrux. Msyuenue
¢u3MKH BHOCHUT OCHOBHOH BKJaA B (POPMHPOBAHHE €CTECTBEHHO-HAYYHOH KapPTHHBI MHpa
oOyuyaromuxcs, B GOpMHUPOBAaHUE YMEHHUI MPUMEHSATh HAYYHBIN METOJ MMO3HAHUS MPH BBITOJHEHUH
UMH y4eOHBIX UCCIIEIOBAHHI.

B ocHOBY kypca (pU3UKH MTONOKEH Psit uAeH, KOTOPbIE MOJKHO PACCMaTPHUBATD KaK MPUHLHITBI
€ro MOCTPOEHHSI.

Wnes nenoctHoctH. B coOTBETCTBUU € HEMl KypcC sBISETCS JIOTMYECKU 3aBEPIUIEHHBIM, OH
COIEPIKUT MaTepuasl M3 BCEX pa3fesioB (PH3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHMYECKOW, TaK U
COBPEMEHHOM (PU3HKHL.

Unest rerepanusanuu. B cooTBeTcTBUM ¢ Hell MaTepuan Kypca U3k 0ObeAHHEH BOKPYT
¢dusnyeckux Teopuii. Benymum B kypce siBisieTcst GOpMUPOBAHHUE MPEACTABIEHUI O CTPYKTYPHBIX
YPOBHSIX MaTepuu, BELIECTBE U MOJeE.

Unes rymanutapuzauuu. E€ peanusanusi npeamnosaraeT HUCMIOJIb30BaHHE T'YMaHUTAPHOIO
noTeHIMajga GU3MUECKOl HayKH, OCMBICICHUE CBSI3U Pa3BUTHS (U3UKH C Pa3BUTHEM OOINECTBA, a
TaK)Xe C MUPOBO33PE€HUYECKUMHU, HPaBCTBEHHBIMU

Y SKOJIOTMYECKUMHU TIPOoOIeMaMu.

Unest npuknagnoit HanpasiaeHHocTd. Kypce ¢usnkm npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYIOM TEXHHUYECKUX U TEXHOJOTNYECKUX MPUJIOKEHUHN U3YUEHHBIX TEOPHUIl U 3aKOHOB.

WUnes oskojorusauuy peanusyercs IOCPENCTBOM BBEAEHMSI JJIEMEHTOB COAEpKaHUs,
MOCBALIEHHBIX HKOJIOTHYECKUM IPo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTUH, a Takke 00CYKAeHHs MpoOJieM PalMOHAIBHOIO NMPUPOAOIOIb30BAHUS U
HKOJIOTUYECKOH 0€30MacHOCTH.

CreprKHEBBIMH 3JIEMEHTAMU Kypca G3ukH SBIstoTcs Qusndeckue teopun (popmMupoBaHue
NPEACTaBICHUIN O CTPYKTYPE MOCTPOeHHs (PU3NIECKON TEOpHH, PoiH (pyHIaMEHTaIbHBIX 3aKOHOB U
IIPUHLIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPOAE, PAaHULIAX NPUMEHUMOCTH TEOPHH, s
OTHCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH M MPOILIECCOB).

Bbonpinoe BHUMaHKe yaenseTcs: peLIeHUI0 pacu€THBIX U Ka4eCTBEHHbIX 3anad. [1pu sTom s
PAaCUYETHBIX 3a7ad NPUOPUTETOM SBIISFOTCS 3aa4M C SIBHO 3aJaHHOH (PH3MUYECKOH MOIEINbIO,
MO3BOJIAIOIIME TPUMEHSTh N3y YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiena Kypca, Tak
U UHTETPUPY s 3HAHUS U3 PA3HBIX Pa3AeNoB.

JUis Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIIIOTCS 3aaHUSI HAa OOBSICHEHHE NMPOTEKAHUS
bu3nUecKUX SBJIEHUI M TPOLIECCOB B OKPYJKAIOMIEH >KU3HM, Tpedyromue BbIOOpa (U3NIECKOH
MOJIEJIH JJIs1 CUTYalUU MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa.



1.2 Ilesin n3y4eHHs AUCHUNIMHDBI

OCHOBHBIMH LETISIMH U3y4eHUs PU3NKHU B 001IeM 00pa30BaHUU SIBIISTIOTCS:

— ®@opMmupoBaHHME HHTEpPeCa U CTPeMIICHHs OOyYaroLIMXCsl K HAYYHOMY H3YUEHHIO
NPUPOIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;

— PasBurue mpencraBieHWHi O HaydyHOM MeETONE TIO3HAHUS U (POPMHPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOLIEHHSI K OKPY KAOLINM SIBJICHHSM,

—  ®opMHpPOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK Pe3ysibTaTa M3YYeHHUs] OCHOB CTPOCHUS
MaTepur U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKH,

—  ®opMHupOBaHHE YMEHUH OOBSICHATD SIBJICHUS C UCTIOIB30BAHUEM (PH3UUECKUX 3HAHUN U
HAYYHBIX JI0KA3aTEJbCTB,

—  ®opMHUpOBaHHE MPEIACTABICHUHA O PONHM (PU3MKH ISl PA3BUTHUS APYTUX €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTiokeHne 3THX ILesell o0ecreynBaeTcsl PELICHHEM CIENyIOIUX 3a7ad B IpOLecce
U3yUeHHs! Kypca PU3UKH:

— IIpuobperenne cucrembl 3HaHUI 00 0OMMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIFOYAsh MEXaHHUKY, MOJEKYJSIPHYIO (PH3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (PH3UKY U
3JIEMEHTBI aCTPOQU3HKH;

— ®@opMHpOBaHME YMEHHH MPHUMEHSITh TEOPETUYECKHE 3HAHUS JUIsI OOBSICHEHUS
(bu3NIECKUX SABJICHUH B IPUPOAE U U IPUHATHS MPAKTHYECKUX PEIICHUI B MOBCEAHEBHON JKU3HY,

— OcBoeHne crnocoOOB peIIeHus] pa3jMyHbIX 3a7ad C SIBHO 3aaHHOW (PU3NUIECKOH
MOJIEJBIO, 33]1a4, ITOIPAa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHNe (PH3MUECKON MOZIETIH, aJeKBATHON
yCIIOBUSIM 33]1a4H;

— IlonnmaHue (U3NYECKHX OCHOB U NPUHIUIOB NEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO CPeny;

— OBnazeHue METOAaMM CaMOCTOSITENIbHOTO TUTAHUPOBAHHS U MPOBENCHHS (PU3NIECKHX
SKCIIEPUMEHTOB, aHajM3a M UHTEepPHpeTanud HH(POpPMALMU, OMNPENeNeHUs JOCTOBEPHOCTU
MOJIyYEHHOT'O Pe3yJIbTaTa,

— Cozpanue ycnoBui AJsl pa3BUTHSL YMEHUH MPOEKTHO-UCCIIEOBATEIBCKON, TBOPUECKON
e TeITbHOCTH.

COJIEP’)KAHUE YYEBHOM TUCIHUILINHBI « PU3UKA»

Pasznen 1. Hay4Hblil MeTOa NO3HAHHSI NPHPOABI.

Tema 1. ®uszuka — pyHaaMeHTaIbHASI HAYKA O IpHpoOJe.

HayuHbIit MeTO MO3HAHUST 1 METOJIBI UCCIIENOBAHMSA (PU3NIECKUX SIBJICHU.

DKCIepHMEHT W TEOpHUs B MpoIlecce MO3HaHUs npuponbl. HalmoneHne u 3KCepuMeHT B
¢dusuke.

CriocoObl n3Mepernst (U3NYECKHX BENUYMH (aHAJIOrOBbIE M LU(POBBIE W3MEPHUTENIbHBIE
pUOOPBI, KOMITBEOTEPHBIE TATYUKOBbIE CHCTEMBI).

[MorpeurHocT U3MepeHnit PU3NUECKUX BeTHMUNH (aOCOMFOTHASI U OTHOCHTEINIbHAS).

MonenupoBanue (U3NYECKUX SBJIEHUH W MPOLECCOB (MaTepHasibHAasi TOYKa, aOCONIOTHO
TBEPIOE TEJO, UACAbHAs JKUIKOCTb, MACATbHBIN a3, TOYeUHbIH 3apsn). [ unoresa. @usndeckuii
3aKOH, FPaHHULIbI €0 MpUMEHUMOCTH. Pu3nueckas Teopus.

Pomb uw wmecto ¢usuku B (OPMHPOBAHMH COBPEMEHHOH HAyYHOW KapTHHBI MHDA,
B [IPAKTUUECKOMN JESITeIbHOCTH JIIOAEH.

Pasnen 2. Mexanuka.

Tema 1. Kunemartuka.

Mexanuueckoe aBrxkeHre. OTHOCUTENbHOCTb MEXaHUUECKOro ABIKeHUs. CucremMa oTcuéTa.

[Ipsimast u oOpaTHAst 334U MEXAHUKHL.

Panuyc-BekTOop MaTepualbHON TOUKM, €ro MPOEKIUHM HAa OCH CHCTEMbl KOOpIMHAT.
Tpaexropusi.



ITepemernenue, CKOpOCTb (CpemHssi CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOPEHHE
MaTepuajbHON TOYKH, UX IMPOEKLMH Ha OCH CUCTeMbl koopauHaT. ClokeHHue MepeMelleHui u
CJIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpPSIMOJMHENHOEe ABI)KEHHE. 3aBUCHMOCTb KOOpPIWHAT,
CKOPOCTH, YCKOPEHUS U MyTHU MaTepUATbHONU TOYKU OT BPEMEHU U UX rpaduku.

Cobonnoe naneHue. YckopeHue cBoOOIHOro naneHus. JBikeHne tena, OpOIIeHHOro oA
yIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHHUsS] MaTepUalbHON TOYKU OT
BPEMEHU U UX rpapuKu.

KpusonuneitHoe ABukeHHE. [BU)KEHHE MAaTEPUATBHON TOUYKU MO OKPY>KHOCTHU. YTJIOBas U
nuHeiHas ckopocth. Ilepuonm u wacrora oOpamenusi. lleHTpocTpemuTensHOEe (HOPMANIBHOE),
KacaTesbHOe (TAaHr€HIIHAIBbHOE) U TIOJIHOE YCKOPEHHE MaTePHATbHON TOUKH.

TexHu4eckue yCTpONHCTBA U TEXHOJIOTHYECKHE TPOLIECCHI: CITUAOMETP, ABUKEHUE CHAPSIIOB,
LIETTHbIE, IIeCTePEHYAThIE 1 PEMEHHBIC TIepeadr, CKOPOCTHBIE JIN(THL

Jlemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, WILTFOCTPALMsI KUHEMAaTUYECKHUX XapaKTepUCTUK ABHIKEHMUSI.

CriocoObl MCCIeOBaHMS IBUKEHUH.

Wnmroctpanus npenenbHOro nepexoaa U H3MepeHne MTHOBEHHONH CKOPOCTH.

IIpeobpazoBanne NBHXKEHH C HCIIOJIB30BAHHEM MEXAHH3MOB.

ITanenue Ten B BO3yXe U B pPa3pesKEHHOM NPOCTPAHCTBE.

Habmonenne  pBrokeHWst — Tena,  OpPOLIEHHOrO  MOX  yIJIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

Hamnpasnenue ckopocTH Npu ABMXKEHUH MO OKPYKHOCTH.

[IpeoOpazoBanue yriaoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TIyTeH, TPACGKTOPUH, CKOPOCTEN MBHKEHUS OOHOTO W TOrO K€ Teja
B Pa3sHBIX CUCTEMAaX OTCUETA.

Jlabopamopnvie pabomut

H3yueHue nBUKEHUS Tela MO OKPYKHOCTHU C MOCTOSIHHOM 10 MOZAYJII0 CKOPOCTBIO.

Ipaxmuueckue pabomei.

Ornucanne BUIOB JBIKEHUSI MAaTEPUATIbHON TOYKH.

Tema 2. lunamuxa.

Ilepsriii 3akoH HetoToHa. MHepuuanbHbie cuctemMbl oTcuéra. [IpUHIIMIT OTHOCUTEIBHOCTH
Ianunes. HenHepumanbHble CHCTEMBI OTCUETA (OTIpeeIeHNe, TPUMEPHI).

Macca tena. Cuna. IIpyHIMN Cyneprno3uLy CUl.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHONU TOUKH.

Tpertnii 3ax0oH HBIOTOHA 1151 MATEPHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb MPaBUTALIMOHHON U MHEPTHON MaccChl.

Cuna TspKeCTH. 3aBHCHMOCTb YCKOPEHHsI CBOOOIHOrO TaneHUsT OT BBICOTHI HaJ
MOBEPXHOCTBIO TUIAHETHI U OT reorpadueckoil mupotsl. JBrkeHne HeOeCHBIX TNl U MX CITy THUKOB.
3akonb! Kernepa. [1epBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBHKyIIerocs ¢ yCKOpeHHEM.

Cuna Ttpenusi. Cyxoe TpenHue. Cuna TpeHUS CKOJBXKEHUS W CUJIAa TPEHHUS] TIOKOSI.
Koadpdunment tpenus. Cuna CONpOTUBICHUS NPU ABIDKEHHHM Tela B JKMAKOCTH WM Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHMUSI.

Hasnenue. 'ugpocratuueckoe gasiaenue. Cuna Apxumena.

TexHudyeckue ycCTpOWCTBAa M TEXHOJIOTMYECKHUE IPOLIECChl: MONAUIUIHUKY, ABWKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

Habnronenne nBH>KeHHS TEN B MHEPIMAIBHBIX 1 HEMHEPLUAIBHBIX CUCTEMAaX OTCUETA.

IIpuHIMI OTHOCUTENBHOCTH.

Kauenne pAByx UWIMHAPOB MWJM INAPOB pa3HONH MacCchl C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTENIbHO HEMHEPLIMAIBbHOMN CUCTEMBI OTCUETA.



CpaBHeHUe paBHOCHCTBYIOLIEH MPUIOKEHHBIX K TeJy CHJI C TIPOM3BEIEHHEM MAacChl Tejia Ha
€ro YCKOpeHHe B MHEPLUAIbHON CHCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOLIUX B PE3yJIbTATE B3AUMOCHCTBHS TET.

H3mepenune macc no B3aMMOIEHCTBHIO.

HesecomocTsb.

Bec Tena npu yCKOpeHHOM MOABEME U MAZCHUHU.

[leHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUEHHSI U CKOJIbKEHUSI.

Jlabopamopnvie pabomut

UccnenoBanue  3aBUCUMOCTH ~ CHJI  yIOPYTOCTH,  BO3HHMKAKOIIMX B MPYXKHHE
U PE3MHOBOM 00pasle, OT ux aedopmaruy.

Tema 3. CtaTuka TBEépaOro TeJa.

AbcomoTtHO TBEpHOe Teno. llocTynaTenbHOEe M BpaIlaTeNIbHOE ABMKEHHE TBEPIAOTO Tea.
MoMeHT cuiibl OTHOCUTENBbHO ocu BpaiueHus. Ilnewo cunel. CnoskeHue CHI, NMPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBusi paBHOBECHUS TBEPAOTO TEA.

YcToiiunBoe, HeycToiunBoOe, 0e3pa3InYHOe pABHOBECHE.

TexHUUECKHe yCTPONCTBA U TEXHOJIOTHYECKHE MPOLIECChI. KPOHIUTENH, CTPOUTENBHBIN KPaH,
pemérdaTble KOHCTPYKLIUH.

Jlemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunab! paBHOBECHS.

Jlabopamopnvie pabomut

Hccnenosanue yCcioBuil paBHOBECHs TBEPAOIO TENA, UMEIOLIETO OCh BPALLEHUS.

Tema 4. 3aKoHBI COXpaHEHHUSI B MeXaHHUKe.

Hmnynbc MarepuaapHOM TOYKM, CHCTEMbI MaTepHANbHBIX TO4dek. LleHTp Macc cucremsl
MaTepHaNbHBIX TOUEK. TeopeMa O ABUKEHUH LIEHTPa Macc.

HWmnynbe Cuibl 1 H3MEHEHNE UMITYJIbCA TEJa.

3aKOH COXpaHEeHUs UMITyJIbCa.

PeakxTuBHOE nBUXKEHUE.

MoMeHT uMmynabca MaTepuaNbHOM TOYKH. lIpencraBneHne O COXpaHEHHMM MOMEHTa
HMITyJIbCA B LIEHTPAJIbHBIX MOJISAX.

Paborta cuiel Ha MaJIOM M Ha KOHEYHOM niepemenieHnH. I padrueckoe npeacrasieHne padoTsl
CHUJIBL

MoOUIHOCTD CUIIBL.

Kunernueckasi sHeprusi MarepuaipHOW TOYkH. TeopemMa 00 W3MEHEHMH KHHETHYECKOH
SHEPruu MaTePUAIBbHON TOUKH.

IloreHumanbHble U HenoTeHUMaNbHbIE cuibl. IloreHumanbHas sHeprus. IloTeHumanbHas
SHeprust ynpyro aeGopMupoBaHHOH mpykuHbL lloTeHIMampHast SHEprusi Teja B OJHOPOIHOM
rPaBUTALUOHHOM noJie. IloreHunanbHas SHeprus Tena
B TPaBUTALIMIOHHOM TOJI€ OJJHOPOIAHOrO mapa (BHYyTPH U BHe 11apa). Bropas kocMuueckast CKOpOCTb.
Tperbst kOCMUYECKast CKOPOCTb.

CBs13b paboTHI HETOTEHIUANBHBIX CHJI C N3MEHEHHEM MEXaHUYECKOH SHEPTUH CUCTEMBI TeJl.
3aKOH COXpaHEHHs] MEXaHUYECKOH SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpasHenue bepHyinu Ans uaeanbHOM SKMAKOCTH KakK CJENCTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPTUU.

TexHUUecKre yCTPOUCTBA U TEXHOJOTUYECKHUE ITPOLIECCHI. IBUXKEHHE PAKET, BOIOMET, KOMED,
NPy KUHHBIA MUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHHE HA KOHbKaX.

Jlemoncmpayuu.



3aKOH COXpaHEeHUs UMITyJIbCa.

PeakxTuBHOE nBUXKEHUE.

Hsmepenne MOIHOCTH CUJIBL

H3mMmeHeHHe 3Hepruy Teja Npu COBEPIICHUN paboThI.

B3anmable npespalneHns KHHETUYECKON M NOTEHIMAIBHON SHEPIUil TPU AEHCTBUU HA TEJO
CHUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTrUU Ipu CBOOOTHOM TIaICHUH.

Jlabopamopuvie pabomut

Onpenenenue pabOTHI CHIIbI TPEHUS TPHU IBUKEHUH TeJIa MO HAKJIOHHON TIOCKOCTH.

Pasznen 3. MoaexkyasipHasi pU3HKA U TEPMOAUHAMHKA.

Tema 1. OcHOBBI MOJIEKYISIPHO-KHHETHYECKOI TEOPHH.

OCHOBHBIE TOJIOKEHHUS] MOJIEKyJIsipHO-KHMHeTHdeckoii Teopun (MKT), wux ombITHOE
obocHOBaHUE. Huddysus. BpoyHoBckoe IBUKEHHUE, Xapakrep TBUKCHHUST
U B3aUMOJIEHCTBUS 4YacTHUL] BelecTBa. MoJenn CTPOEHHUs ra3oB, JKUAKOCTEH U TBEPABIX Tl U
oOBsiICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THX Mozesiel. Macca u pa3Mepbl MOJIEKYJ (aTOMOB).
Konuuectso Bemectsa. IlocrosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocodObl €€ usmepenus. lllkama Temmeparyp
Ienbcus.

Mopnens ueaibHOrO ra3a B MOJIEKYJISIPHO-KHHETHYECKON TEOPUM: YaCTULIbI ra3a JABMXKYTCS
XAO0TUYECKHU U HE B3aUMOJENCTBYIOT APYT C APYTOM.

l"a3oBbie 3akoHbL. Y paBHeHHe MeHneneeBa—Knanelipona. AOCOMOTHAS TeMiieparypa (Ikaia
TeMIepartyp KenbBuHa). 3aKkoH JlanbToHa. Hsonpouecchl
B HIEAIbHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BelecTBa. | paduueckoe mnpencraBieHne
U30MPOLIECCOB: U30TEPMa, H30X0pa, u3odapa.

Cas13b MeXAy IaBjeHUEM U CpefHel KMHEeTUYeCKOW 3Hepruei nocTynaTelbHOro TerjaoBOro
IBW)KEHUS] MOJIEKYJI MIEAbHOTO Tra3a (OCHOBHOE YPaBHEHUE MOJIEKYJIAPHO-KUHETHUECKOW TEOPHHU
UI€aTbHOTO ra3a).

Casi3b aOCONIIOTHON TeMIIEpaTy pbl TEPMOJUHAMUYECKON CHCTEMBI CO CpeHeN KUHETHIEeCKON
SHepruei NocTynaTeJbHOro TEMJIOBOIO ABM)KEHUS €€ YacTull.

TexHIUeCKHe yCTPOICTBA U TEXHOJIOTHYECKHE MMPOLIECCHI: TEPMOMETP, OapOMETp, MOTyUeHHEe
HaHOMaTEPHAJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTHULL BELIECTBA.

Monenb OpOYHOBCKOTO IBHKEHHUSI.

Buneoponuk ¢ 3amuchio peanrbHOro OpOyHOBCKOTO IBHKEHHUSI.

Huddysus sxuarocteit.

Mogens onbita LltepHa.

IIputsizkeHne MOJeKyI.

Mopenu KpUCTaJUIMYECKUX PEIIETOK.

Habmronenne n nuccinenoBaHue U30MPOLIECCOB.

Jlabopamopnvie pabomut

HsmepeHnue ynenbHON TEMIOEMKOCTH.

TlpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoannamuka. TennoBbie MAIIMHBI.

Tepmonunamuyeckast (T]1) cucrema. 3agaHrie BHEITHUX YCIOBUN IJISi TEPMOIUHAMHYECKON
cucteMbl. BHemHue u BHyTpeHHUE napameTprl. [lapameTpsl TepMOIMHAMUYECKOW CHUCTEMBI Kak
CpeHue 3HAaYeHUsI BEJIMYMH, OMMCHIBAIOLINX €€ COCTOSIHIE Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hauano tepmonuHaMuku. CaMONpoH3BOJIbHASI pejakcals TepMOAMHAMUYECKOU
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens upeanpHOrOo rasa B TEpMOAMHAMUKE — CHUCTEMa YpaBHEHUI: ypaBHEHHE
Menneneesa—Kunanelipona U BeIpakeHue [JIs1 BHYTPEHHEN SHEPruu. Y CJIOBUsSI IPUMEHUMOCTH 3TON



MOZIENIA: HHU3Kasi KOHLEHTPALMs YaCTHI, BBICOKHE TeMIIepaTypbl. BbIpakeHue Ui BHYTpEHHEH
SHEPTUH OHOATOMHOTO UAEATBHOTO Ta3a.

KBasucratuueckre 1 HECTATUYECKHE TPOLECCHI.

OnemeHTapHas paboTa B TepMOoAMHAMUKe. Brruncnenne padotsl mo rpaduky mnporecca Ha
pV-nuarpamme.

Tennonepenaya kak crocod N3MEHEHUS BHY TPEHHEH SHEPTUN TEPMOIUHAMUYIECKON CHCTEMBI
6e3 coeprenus paboTel. KOHBEKIUS, TETIIIONPOBOHOCTD, U3y YSHHE.

Konmuectso Terunorsl. TermnoémkocTs Tena. Y aenpHast 1 MOJSIPHAs TETUIOEMKOCTH BEILECTBA.
YpaBHenue Maitepa. YnenbHas TEIIOoTa CropaHusl TOIUIMBA. PacuéT KOJM4YeCTBa TEIJIOTHI MPHU
terutonepenayde. [lonstie 06 annabarHoM mpornecce.

Ilepsblii  3axk0H TepMOAWHAMUKH. BHyTpenHssi 5Heprusa. KoandecTBo — TEIIOTHI
u paboTa KaK Mepbl H3MEHEHHUS BHYTPEHHEH SHEPTHH TEPMOJIUHAMUIECKONH CHCTEMBI.

BTopoii 3aKk0oH TepMOAMHAMUKY JIJIsl PABHOBECHBIX MPOLIECCOB: Yepe3 3aJaHHOE PABHOBECHOE
COCTOSIHHE TEPMOJUHAMHYECKOH CHUCTeMbl TNPOXOAUT €IUHCTBEHHas aanadara. AOCOMOTHas
TeMIeparypa.

Bropoit 3ak0H TepMOAMHAMUKH JUJIsi HEPABHOBECHBIX MPOLIECCOB. HEBO3MOXKHO IMEpenaTh
TEIJIOTy OT 0Oojiee XOJIOMHOro Tena K Oonee Harperomy ©Oe3 komnencaumu (Knaysuyc).
HeoOpaTtumocTs MpUPOIHBIX MPOLIECCOB.

ITpunumne! geficTBus TemioBbix MamuH. KT/

MaxkcumanbsHoe 3Hauenue K11/, [uxn Kapho.

DKOJIOTMYECKHE aCMEeKThl MCIIOJNB30BAHMS TEIUIOBBIX JBHrarelieil. TeruioBoe 3arps3HEHHe
OKpY Karolleil Cpenbl

TexHHUECKHEe yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECChI: XOJOIMIbHUK, KOHIUIHOHEP,
IM3ENbHBINA U KapOIopaTOPHBIN ABUTATENH, TAPOBast TypOUHA, ITOJTyYeHHE CBEPXHU3KHIX TEMIIEPATyp,
YTHJIM3ALMS]  «TEIUIOBBIX» OTXOJOB C HCIIONB30BAaHHMEM TEIJIOBOTO HACOCA, YTUJIM3ALMS
OMOOPTraHNYECKOTO TOTTMBA JUIsl BEIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHH.

Jlemoncmpayuu.

H3meHeHHe TeMrepaTypbl P aAnadaTHIECKOM PaCIIuPEHUH.

BosaywmHoe orauso.

CpaBHEHHE yIETBHBIX TEMJIOEMKOCTEHN BEIIECTB.

CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTHH.

UccnenoBanue annadaTHOTO nporecca.

KoMmnproTepHbIe MOAETH TEIUIOBBIX JBUTATENCH.

Tema 3. ArperaTHblie cOCTOsIHUS BelecTBa. Pa3oBbie nepexoabl.

[MTapoobpazoBanue wu KoHAeHcauws. VicmapeHue u KWIeHHWE. YJeNbHas TEIUioTa
napoobpa3oBaHUsI.

HacpbiieHHble 1 HeHachIleHHbIe Napbl. KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U JJABJICHUS
HACBHIIIEHHOTO Tlapa OT TEMIIEPaTyphl, MX HE3aBHCHUMOCTb OT OOBEMa HACHIIIEHHOrO Tapa.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUsI OT aBJIEHUS B )KUIKOCTH.

Brnaxxaocth Bo3nyxa. AOCONIOTHAS U OTHOCUTEINIbHASL BIAKHOCTD.

Teépnoe Teno. Kpucranmmueckue u amopdHbie Tena. AHH30TPOIUS] CBOWCTB KPUCTAJUIOB.
[TnaBnenue n KpucTau3anys. Y neipHas Teriora miasneHus. Cyomumanus.

Hedopmaruu TBEpmoro Tena. Pactsokenue um ckarue. Cneur. Monyne FOura. Tlpenen
ynpyrux aegopmanuii.

TemoBoe pacuIupeHue KUAKOCTEH U TBEPABIX Te, 0OBbEMHOE U JIMHEHHOE paclIupeHuUe.
AHTapMOHHU3M TEIUIOBBIX KOJIeOAHUI YaCTUL BEIECTBA KaK MPUYMHA TEIUIOBOIO PACIIMPEHHS TeJ
(Ha Ka4EeCTBEHHOM yPOBHE).

IIpeobpasoBanue 3Heprun B (Ha30BBIX MEPEXOAX.

YpasHeHue TerioBoro dajxaHca.

IToBepxHoctHOe HaTspkeHHe. Kosdduument nmosepxHOCTHOro HarspkeHus. KanmuisipHbie
siBJieHUs. [{aBieHue noa UCKPUBAEHHON MOBEPXHOCTHIO KUAKOCTH. @opmyna Jlannaca.
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TexHUYEeCKHE yCTPONMCTBA M TEXHOJOTHYECKHIE TIPOIIECCHI: KUIKHE KPUCTAIIIBI, COBPEMEHHBIS
MaTepHUabl.

Jlemoncmpayuu.

Tennosoe pacmnpeHue.

CBolicTBa HACHIIIIEHHBIX MAPOB.

Kunenune. Kunenve npyu nOHM>KEHHOM AABJICHUHU.

H3mepeHne CHITbl MOBEPXHOCTHOTO HATSIKEHHSI.

OMNBITHI ¢ MBUTBHBIMH TIEHKAMU.

CwmaunBanHue.

KanunsipHble siBIeHUS.

Monenu HEeHBIOTOHOBCKOH JKUIKOCTH.

CriocoObl M3MepeHus BJIAKHOCTH.

Hccnenosanue HarpeBaHus U MJaBJIeHUs KPUCTAJIMYECKOTO BELIECTBaA.

Buner nedopmanuii.

Habmonenne manbix nedopManuii.

Jlabopamopnvie pabomut

Uzmepenne abCoMFOTHON BIAYKHOCTH BO3yXa U OLIEHKA MACChI TAPOB B TOMELICHHH. .

Pa3nen 4. DanekTpoauHamMuka.

Tema 1. DnexkTpuyeckoe moJie.

OnexTpuzalus Tel U e€ NpOsBIEHUs. JIeKTpU4uecKui 3apsia. [IBa Buaa sJIeKTpUUECKUX
3apsAnoB. [IpoBONHUKY, TUANEKTPUKH U MONTYITPOBOAHUKU. DJIEMEHTAPHBIN 3JIEKTPUUYECKUIl 3apsn.
3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

Bzanmonetictue 3apsinos. Toueunbie 3apsiabl. 3akoH KyoHa.

Dnexktpuueckoe nosie. Ero neficTerue Ha 3JIEKTPUIECKUE 3aPsIbl.

Hanpsokéaaocts  snektpudeckoro mons. IIpoOsbiil  3apsn.  JIMHUM  HanpspKEHHOCTH
3JeKTpUUecKoro nojs. OMHOPOAHOE dJIEKTPUUECKOe TOJIE.

IToTeHManbHOCTD 3JIEKTPOCTATUUECKOIO TOJISL. Pasnocth MOTEHLUAJIOB
u HanpsbkeHue. IloTeHnuanbHas 3Heprust 3apsa B 3JeKTpocTaThdeckoMm mnose. IloreHuman
saexTpocTaTuueckoro mnoist. CBsi3b HaNpsDKEHHOCTH MMOJsT M Pa3sHOCTHU  MOTEHLMANOB  JJIs
3IEKTPOCTATHYECKOTO NOJIsT (KaK OTHOPOIHOTO, TaK M HEOAHOPOIHOTO).

IIpuHIMD cynepno3uLny 3JeKTPUIECKUX MOoJeH.

ITone Toweunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOW cdeprl. Ilone paBHOMeEpHO
3apspKeHHOro 1Mo 00béMy mmapa. [Tone paBHOMepHO 3apsikeHHOH OeCKkOHEeYHOH MmTocKOoCTU. KapTHHBI
JIMHUH HanpsKEHHOCTH 3TUX MOJIEH U SKBUMOTCHUUAIbHBIX TOBEPXHOCTEN.

IIpoBOAHUKHU B 3JIEKTPOCTATUYECKOM I0JI€. Y CIIOBUE PABHOBECHS 3aPsiIOB.

JIMBIEeKTPUKH B 3JIEKTPOCTATUUECKOM Mosie. J(uanekTpuyeckas NpOHULAeMOCTh BEIeCTBa.

KonpeHncarop. DnekTpo€MKOCTh KOHACHCATOpA. DJIEKTPOEMKOCTD MIJIOCKOIO KOHAEHCaTopa.

ITapannenbHoe  coenuHEHHWE  KOHAEHCATOPOB. IlocnenoBarenbHOE  COeOUHEHUE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOTO KOHEHCaTopa.

JIBU>KEHHE 3apssKEHHON YaCTHULIBI B OAHOPOAHOM 3JIEKTPHUYECKOM MOJIE.

TexHuveckne yCTpONCTBA U TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, BJIEKTPOMET,
ANIEKTPOCTATHYECKAs] — 3allNTa, 3a3€MJICHHE JJEKTPONpPHOOpPOB, KOHAEHCATOPBI, TI'eHEepaTop
Ban ne I'paada.

Jlemoncmpayuu.

Y CTpOUCTBO U MPUHLUI ACHCTBUS 3JIEKTPOMETPA.

DIIEeKTPUUECKOe T0JIe 3aps’KEHHBIX IAPUKOB.

DJNeKTpUUecKoe MOJIe IBYX 3aps’KEHHBIX IJIACTHH.

Mopnens snekTpocraTudeckoro reaeparopa (Ban ne I'paada).

IIpoBOAHUKH B 3JEKTPUUYECKOM MOJIE.

DJEKTPOCTATUYECKAS 3AIINUTA.
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Y CTpOHCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOIO KOHJIEHCATOpa OT IJIOLIAAM IMJIACTHUH, PAaCCTOSHUS
MEXAY HUMH U JTU3JIEKTPUIECKON MPOHULIAEMOCTH.

DHeprusi 3JIeKTPUUECKOT0 MOJIs 3apsKEHHOr0 KOHIEHCAaTopa.

3apsnka u pa3psiika KOHAEHCaTopa Yepe3 pe3nucTop.

Tema 2. IlocTOSTHHBIH 3JIEKTPHYECKHH TOK.

Cuna toka. ITocTosiHHBIH TOK.

VYcnoBuss CyLIeCTBOBaHMsI IOCTOSIHHOIO  3JIEKTPUYECKOro Toka. MCTOYHMKM — TOKa.
Hanpsxenne U u SJ1C €.

3akoH Oma aist y4acTKa LICTIH.

DIIeKTpUUecKOe CONMPOTHUBIIEHHE. 3aBUCUMOCTb CONPOTHUBIICHUS OAHOPOJHOIO MPOBOJHUKA
OT ero JUIMHBI U MJIOLIaIN MOMNEePEeYHOro ceueHus. Y 1eJbHOe CONPOTHUBIIEHNE BEIEeCTBa.

IlocnenoBarenbHOe, mMapajulelbHOE, CMELIAHHOE COEJUHEHUE MPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX AyeKTpuueckux nenei. [1pasuna Kupxroda.

Pabora snekrpudeckoro Toka. 3akoH Jlxoyns—JleHna.

MoInHOCTb 3JIEKTPUUECKOT0 TOKa. Tennosas MOI[HOCTb, BbIZIEJIsIEMAsT
Ha pe3nucTope.

3/1C v BHyTpeHHEE CONPOTUBIICHNE NUCTOYHUKA TOKa. 3aKOH OMa [t OJTHOH (3aMKHYTOMH)
3JIEKTPUYECKOH Lenu. MoImHOCTE ucTouHNKa TOKa. KopoTkoe 3aMbikaHue.

KonpneHncatop B Lienu NocTOSIHHOTO TOKA.

TexHu4eckue ycTpoicTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUYHK 3JIEKTPUYECKON IHEPTUH.

Jlemoncmpayuu.

Hsmepenne cuiibl TOKa U HaNpSKEHUs.

HccnenoBanue 3aBUCUMOCTH CHJIbl TOKa OT HalpsDKEHUs ISl PE3UCTOpa, JIAMIIBI
HaKaJUBaHUs U CBETOANOAA.

3aBUCUMOCTb CONPOTHUBJICHUs IIWJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBL, IUIOLIANU
MOTIePEYHOro CeUeHUsl U MaTepuana.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBJIEHUS IIPU MOCTOSIHHOM HAIPSIKEHUH.

IIpsmoe wusmepenne DJIC. KopoTkoe 3aMblkaHHE TajbBAHUYECKOIO  3JIEMEHTa
U OLIEHKA BHYTPEHHETr0 CONPOTHUBIICHHUS.

CriocoObl coenuHeHnst ICTOUHUKOB ToKa, DJIC Gatapeii.

Hccnenosanue pa3HOCTH MOTEHLUATIOB MEXy MOJOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
Lenu.

Jlabopamopnvie pabomut

HccnenoBanue cMeIaHHOTO COEIUMHEHHUS] PE3UCTOPOB.

HsmepeHune yaenbHOro CONnpOTUBIIEHUS IPOBOIHUKOB.

Hsmepenne D/1C 1 BHyTpeHHEro CONPOTUBIICHUs HCTOUYHHKA TOKA.

Tema 3. Toku B pa3Iu4HBIX Cpeaax.

DnekTpuyueckas MPOBOJUMOCTD PAa3JIMYHBIX BEIECTB. JJIEKTPOHHAS MPOBOAUMOCTb TBEPABIX
METAJJIOB. 3aBUCUMOCTb COTIPOTUBIIEHUS METAIIJIOB OT TeMIlepaTypbl. CBEPXIPOBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MyUYKOB.

IMonynposonanku. CoOCTBEHHAS U TPUMECHASI TPOBOJMMOCTbD MOy TPOBOIHIKOB. CBOWMCTBA
p—n-niepexona. IloaynpoBonHUKOBBIE TPUOOPHI.

ONeKTpUYecKUil TOK B 3JIEKTPOJUTAX. DJIEKTPOIUTHYECKAas AUCCOLMALUS. DJIEKTPOJIU3.
3axonbl apazest 1151 dIEKTPOIU3a.

DnexkTpuueckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSITENbHBIN paspsaa. Pasnuunble
THIIBI CAMOCTOATENBHOrO paspsaaa. Monnus. [1nasma.

TexHuueckue yCTpPONWCTBA U MPAKTUYECKOE MPUMEHEHHE. TIa30paspsiiHbIEe JIAMIIBI,
3JIEKTPOHHO-NIy4YeBass TPyOKa, IMOJYIPOBOAHUKOBBIE NPUOOPHI OHOA, TPaH3UCTOp, (oToamon,

12



CBETOMIMO/, TaJIbBAHUKA, Pa(QUHUPOBAHUE MENH, BBITUIABKA ATFOMHUHUS, SJIEKTPOHHAS MUKPOCKOITHSI.
Jlemoncmpayuu.
3aBUCUMOCTD CONPOTUBIIEHUS] METAIIJIOB OT TEMIIEPATYPhI.
IIpoBOAUMOCTD 3JIEKTPOIUTOB.
3akoHbl 35ekTponusa Papazes.
Hckposoii pa3psaa 1 pOBOAUMOCTD BO3yXa.
CpaBHeHHne NPOBOJUMOCTH METAJJIOB U MOy IPOBOIHUKOB.
OaHOCTOPOHHSISI MPOBOAUMOCTD AUOJA.

Tema 4. MarautHoe nmoJie.

B3anmonelicTBre NOCTOSHHBIX MArHUTOB U POBOAHUKOB € TOKOM. MarautHoe noJjie. Bektop
MarHuTHOW uHAykuuu. [IpuHnmn cynepno3suuuy MarHUTHBIX Nosied. JIMHUM MarHUTHOM WHIY KLIUH.

MarautHoe TOJie  TPOBOAHMKA C  TOKOM  (IPSMOrO  MPOBOAHMKA,  KATYIIKH
U KpyroBoro BuTka). OneIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJICHUE U MO JIb.

Cuna Jlopenma, e€ HampaBlieHHM€ W MOAYJb. JIBHKEHHE 3apsDKEHHOM YaCTUILIbI
B OJTHOPOHOM MarHUTHOM mose. Pabota cuiibl JlopeHna.

MaruutHoe nose B Bemectse. PeppoMarHeTUky, napa- U JTHaMarHeTUKU.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI. MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MyJbTHMETP, OJJeKTponBuratenb Skobu, yckopureau
3JIEMEHTAPHBIX YaCTULL.

Jlemoncmpayuu.

KapTtuna muani HHAYKUAH MAarHUTHOTO MOJISI TIOJIOCOBOTO M MOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

KaptuHa nuHME MarHUTHOM MHAYKLUMU TMOJS  JJIMHHOTO MPsIMOTO  IPOBOJHMKA
1 3aMKHYTOT'O KOJIbLIEBOTO IPOBOAHUKA, KATYLIKH C TOKOM.

B3anmonelicTBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

Jerictue cuiel JIopeHLa Ha HOHBI 3JIEKTPOJIUTA.

Habmronenne nBH>KEHHS MyYKa 3JEKTPOHOB B MATHUTHOM I10JIE.

[TpuHIMT NEHCTBHS 3IEKTPOU3MEPHUTEIBHOTO MPHOOPA MATHUTOSJIEKTPUIECKON CHCTEMBL.

Jlabopamopnvie pabomut

Hccnenosanne MarHUTHOTO NOJISL TOCTOSIHHBIX MArHUTOB.

Tema 5. DaeKTpOMarHuTHasi HHAYKIIUS,

SBnenue snexTpoMarHuTHON uHAyKUMU. IloTok BekTopa MarHuTHOM uHAykuuu. 2/1C
UHAYKLUHUU. 3aKOH 3JIeKTpoMarHuTHol uHaykuuu Papanes. Buxpesoe anexktpuueckoe noie. Toku
Dyko.

OJ1C uHayKIMK B TPOBOAHUKE, ABMKYIIEMCS B OZIHOPOAHOM MarHUTHOM IIOJIE.

IIpasuino Jlenna.

WnnyxtuBHOCTh. KaTylika WHIYKTUBHOCTM B LIENMHM IIOCTOSIHHOTO ToOKa. SIBieHue
camonHaykuuu. JJIC camMouHIy KIHH.

DHeprusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJNEKTPOMArHUTHOE TOJIE.

TexHu4eckue yCTpONHCTBA U TEXHOJOTHYECKHE MPOLIECChl: MHAYKLMOHHAs Me4b, COJIEHOM,
3aIlKTa OT 3JIEKTPU3ALNHU Tell MPU ABHKEHUU B MATHUTHOM T0JIe 3eMIIH.

Jlemoncmpayuu.

Habmronenne siBieHUs 3IeKTPOMArHUTHOH WHTY KITHH.

Hccnenosanue 3aBucumoctu J/1C HHAYKIIMHN OT CKOPOCTH M3MEHEHHSI MarHUTHOTO MOTOKA.

IIpasuino Jlenna.

[TaneHne MarHuTa B alFOMUHUEBOH (MeqHOI) TpyOe.

SIBneHune caMOMHIY KLU,
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Hccnenosanue 3aBucumoctu DJIC caMOMHIAYKLMU OT CKOPOCTH W3MEHEHHs CUJIbl TOKa B
LEMH.

Paznen S. KosieGanusi u BoJIHBI.

Tema 1. Mexanuueckue KoJe0aHus.

KoneGarenpras cucrema. CBoOOgHBIE KONIEOAHUS.

I'apmonndeckue konedanmst. Kunemarnieckoe 1 TUHAMUYECKOE OMICAHUE. JHEPTeTUIECKOe
omucaHue (3aKOH COXpaHEHWs MEXaHMYECKOW SHepruu). BhIBOI IUHAMUYECKOTO OMNHMCAHUS
rapMOHUYECKUX KosieOaHni u3 174 JHEPreTUYECKOTO
U KHHEMaTHYECKOTO OTIMCAHUSI.

Ammuintyna u ¢asa xonebanui. CBsi3b aMILUTUTYABl KOJIeOAHUI MCXOMHOH BEJIUYHHBI C
aMILTUTYAaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHUSI.

ITepuon n vacrorta xonebanuii. Ilepnon ManbIx cBOOOAHBIX KOJEOAHHMI MAaTEMAaTUYECKOTO
MasiTHUKA. [lepron cBoOOAHBIX KonebaHui NPy KUHHOTO MAsSTHHKA.

IonsiTne o 3atyxaromux kosnebanusx. BeHykneHable konebanus. Pezonanc. PesoHaHCHas
KpuBasi. BiusiHue 3aTyXaHus HA BUJ PE30HAHCHON KpUBOH. ABTOKOJIEOAHUS.

TexHHuecKkne yCTPOWCTBA M TEXHOJOTHYECKHE IPOLECCHl. METPOHOM, YacChl, Kadelu,
My3bIKaJbHbIE HHCTPYMEHTBI, cericMorpad.

Jlemoncmpayuu.

3amuck KonedaTeNbHOTO ABIKEHUS.

Habmronenne  He3aBUCHMMOCTHM — TepuUOAa  MajibIX  KoynebaHMH  Tpy3a Ha  HUTH
OT aMILTUTY ABI.

UccnenoBanue 3aTyxaromux KojaeOaHui 1 3aBUCHMOCTH MEPHUOIa CBOOOIHBIX KOIEOaHUH OT
COIIPOTHUBJICHUSI.

UccnenoBanue konebaHWil rpy3a Ha MAacCHBHOH NpPYyXXKHHE C LEIb0 (POpPMHPOBAHUS
npeacTaBiIeHUH 00 HaeaTbHOW MOJENHN NPYKUHHOTO MasSTHUKA.

3aKOH COXpaHEHHUs FJHEPTUH MPH KOJEOAHHSIX TPy3a Ha NPy KUHE.

UccnenoBaHue BBIHY KIEHHBIX KOJIEOaHHH.

HabmoneHue pesoHaHca.

Jlabopamopnvie pabomut

UzydeHne 3aKOHOB IBUKEHUS Tella B XOZe KoJeOaHMid Ha yIIPYTrOM MOJBECE.

UzyveHne NBUKEHUST HUTSHOTO MasiTHHKA.

Tema 2. D1eKTpOMAarHUTHbIE KOJ1e0aHUS.

Konebarenppiii koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B HACATIBHOM
konebarenbHOM KOoHType. Dopmyna TomcoHa. CBs3p aMmumTyAbl 3apsiia KOHAEHCATOpa C
aMILTUTYAON CHJIBI TOKA B KOJIEOATEIbHOM KOHTY PeE.

3aKOH COXpaHEHHUs SJHEPTUHU B HICATbHOM KOJIeOaTeIbHOM KOHTY Pe.

3aryxaromue  3JEeKTPOMarHuTHble  KoneOaHusi.  BBIHY>KAGHHBIE  3JIEKTPOMArHUTHBIE
KoJIeOaHMs.

ITepemenHblii TOK. MOIIHOCTD IEPEMEHHOIO TOKAa. AMIUIMTYAHOE U IEHCTBYIOIIee 3HAUEHHE
CHUJIBI TOKA U HAaNPsDKEHUS PH pa3IndHON opMe 3aBUCUMOCTH NMEPEMEHHOTO TOKA OT BPEMEHH.

CunycounanbHbIil epeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylLIKka UHAYKTUBHOCTU B
L[eNIH CUHYCOUJAIbHOIO EPEMEHHOr0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HampsokeHUH.

UneanpHblii Tpancopmarop. IlpomsBoncTBo, mepemava u moTpeOseHHE SJIEKTPUYECKOH
SHEpPrUu.

OKOJIOTUYECKUE PUCKU MPU TMPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa HCHONB30BaHUs
3JIEKTPO3HEPTUU B IOBCEAHEBHON KU3HU.

TexHuueckue yCTPOWCTBA W TEXHOJIOTMYECKHE TMPOLECCHl. BJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMeHHOro TOKa, INHUU 3JIeKTpoIiepeay.

Jlemoncmpayuu.

CBoOonHBIE HIEKTPOMArHUTHBIE KOJIEOaHMS.
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3aBHCHMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHHUH OT MHIYKTHBHOCTH U €MKOCTH KOHTYpA.

OcumuiorpaMMbl 3JI€KTPOMArHUTHBIX KOJIeOaHHH.

I'eneparop He3aTyXarOMINX 3JEKTPOMArHUTHBIX KOJeOaHH.

Monenb 3J1eKTPOMarHUTHOTO reHepaTopa.

BoIHY KI€HHBIE CHHY COMIAIbHBIE KOJIEOaHMS.

Pesucrop, karyika HHAYKTUBHOCTH U KOHASHCATOP B LIEMH MEPEMEHHOIO TOKA.

Pe3oHanc mpu mocnenoBaTeIbHOM COENMHEHHH PE3UCTOpPa, KATyIIKH MHAYKTHUBHOCTU U
KOHJIEHCATOPA.

Y CTpOHCTBO M MPUHLIMII ACHCTBHS TpaHCchopMaTopa.

Monenb TMHUY 3JEKTPONepenayu.

Jlabopamopnvie pabomut

Nzyuenue TpancdopmaTopa.

Tema 3. MexaHn4ecKue H 3JIeKTPOMATHUTHBIE BOJIHBL.

MexaHuueckre BOJHBI, YCIOBUs UX pacnpocTpaHeHus. [lonepeuHble U NpoioibHbIE BOJIHBL
Ilepuon, ckOopocTh pacnpocTpaHeHus U JJIMHA BOJHBL CBOMCTBA MEXaHUYECKUX BOJIH: OTPa’keHHE,
npeJoMIIeHUE, HHTephEpeHIHs U TUPAKLHSL.

3Byk. CxopocTth 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBO€E 3arpsA3sHEHNE OKPY KAKOIIEH CPEIbL.

DNIeKTPOMarHUTHbIE BOJHBL. YCJIOBUS H3JIyUY€HHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anmHuas
OpHEHTALMs] BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpPak€HUE, IMpeJOMIIeHHe,  MOJspU3aLys,
uHTEepPepeHIHs 1 AUPAKIIHSL.

[IIxana 31eKTPOMarHUTHBIX BOJH. [IpuMeHEeHNe 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMNEl panUOCBS3U U TeNneBUACHUS. Pagunonokanus.

DJIEKTPOMArHUTHOE 3arps3HEHNE OKPY KAIOIIEH CPEIbI.

TexHuyeckue ycCTpOHCTBA M MPaKTUYECKOE IPUMEHEHHE. My3blKaJlbHble HHCTPYMEHTHI,
panmap, paIuONPUEMHIK, TENIEBU30p, aHTeHHa, TenedoH, CBY-neus, yapTpa3ByKoBast HArHOCTHKA B
TEXHUKE U MeJULIIHE.

Jlemoncmpayuu.

OO6pa3oBaHue 1 pacpoCTpaHEHNUE NOMEPEYHBIX U MPOAOIbHBIX BOJH.

KoneGmomeecst Teo Kak HICTOYHHUK 3BYKA.

3aBUCHMOCTbD JITMHBI BOJHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenne oTpaykeHust U MPENTOMIIEHHUS] MEXaHUYECKHUX BOJH.

Habmronenne natepdepeHny u mudpakuni MEXaHUYECKUX BOJIH.

AKycTUYeCKHl pe3oHaHC.

CaolicTBa yJIbTpa3ByKa U €ro puMeHEeHUe.

HabOmoneHue CBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C AMILTUTYOMW U YaCTOTOM KOeOaHuH.

HccnenoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHUe, NpeJoMiIeHIe, oNspu3aLus,
mudpakuus, nHTEpGEepeHIUs.

OO6Hapy>xeHne HHQPaKPaCHOTO U yIbTPA(PHONETOBOTO U3y YEHHH.

Tema 4. OnTHuka.

[IpssmMonuHelHOEe pacnpoCTpaHEHUE CBeTa B OAHOpoAHOW cpene. Jlyu cBera. ToueuHslii
HUCTOYHUK CBETA.

OtpaxxeHue  cBera. 3akoHBl ~ OTpaxkeHMs  cBera. l[loctpoeHne  H300pakeHUH
B TUIOCKOM 3epkaine. Cepudeckue 3epkaia.

[Ipenomienue ceera. 3aKOHBI MPEIOMIICHUS CBeTA. AOCOIIOTHBIN MMOKA3aTeNb MPEIOMIICHHUS.
OTHOocUTENBbHBIN MOKa3aTeNb NpenomieHus. 11oCTOSHCTBO 4acTOThI CBeTa U COOTHOLUEHHUE AJIUH
BOJIH [IPU NTepeX0/ie MOHOXPOMATHUECKOIO CBETA Uepe3 IPaHUIly pas3zielia IByX ONTHUYECKUX CPell.

Xon nyuei B nmpusme. Jucnepcus ceera. CioxkHbIi coctas Oenoro cesera. Liser.

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroy NOJHOTrO BHYTPEHHETO OTPaskeHMUSI.

Cobuparomme  u  paccemBaromiue JHH3BL. ToHKas JnuH3a. DOKYCHOE pacCTOSHHUE
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U ONTHYECKasl CHJa TOHKOH JIMH3BL 3aBUCHMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOH Chepudeckoi
JIMH3BI OT €€ reOMETPUU U OTHOCUTENIBHOTO MOKa3aTeNs NPeIOMIIEHHS.

®DopMysa TOHKON JIMH3BL. Y BEJIMYEHUE, 1aBaeMOe JINH30M.

Xon dyd4a, MPOLIEALIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOH ONTHYECKOM OCH.
ITocTpoenue n300paKeHHH TOUKHU u oTpe3ka npsiMoOi B cobuparommx
U pacCeMBAIOLIUX JMH3aX U UX CUCTEMAaX.

Onrtuueckue nmpudopsl. Paspemaromas cnocoOHocTh. 113 Kak onTuyeckast CHCTeMa.

IIpenensl MPUMEHUMOCTH TF€OMETPUYECKON ONTHUKU.

Bonnosas ontuka. UnTepdepennus ceera. KorepeHTHBIE HCTOYHUKH. Y CIIOBUS HAOJIOACHUS
MaKCUMyMOB U MHHUMyMOB B UHTeP(EPEHLIMOHHOW KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB.
ITpumeps! KIacCHYeCKUX MHTEP(HEPEHINOHHBIX CXEM.

Hudpaxius ceera. JnppakuponHas pemérka. Y clioBue HaOMOISHHS TNIABHBIX MAKCHMYMOB
NPY NaJeHIH MOHOXPOMATHYECKOTO CBETA Ha MU PAKIIHOHHYIO PEIIETKY .

Ilonspusanus ceera.

TexHudyeckne yCTpoHCTBA M TEXHOJOTMYECKHE IPOLIECChl: OUYKH, JyMa, IEepUCKOTI,
¢doroanmapar, MEKPOCKOII, TPOSKIIMOHHBII anmapaT, MPOCBETIICHHE ONTHKH, BOJOKOHHAS ONTHKA,
T paknOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPa’KEHUs CBETA.

Hccnenosanue npenoMieHys CBeTa.

Habnronerne noTHOro BHyTPEHHETO OTpaskeHusl. Mozienb CBETOBOA.

HccnenoBaHue Xoma CBETOBBIX IyYKOB uepe3  IUIOCKOMApaUIENbHYIO — IUIAaCTHUHY
U IIpU3MY.

UccnenoBaHue cBOMCTB H300paskeHUI B JIMH3AX.

Mogenu MUKPOCKOMNA, TEJIECKONA.

Habmonenue untepdepeHium ceera.

Habmronenne 1iBeTOB TOHKUX MJIEHOK.

Habmonenue nudpakipu ceera.

Uzyuenne nudpakiMOHHON PEIIETKH.

Habmonenue nudpakiiMOHHOTO CIIEKTpa.

Habmonenue nucnepcuu ceera.

Habnro nerne nossipu3aiiy ceTa.

IIpuMeHeHMe MONAPOUIOB I U3YyUEHUSI MEXaHUYECKUX HaAIPSDKEHUH.

Jlabopamopnvie pabomut

Hsmepenune nokasaTesns NpeJoMIIEHUs CTEKIA.

Pa3nen 6. OcHOBBI CIeHAJILHON TEOPHH OTHOCHTEJILHOCTH.

Tema 1. Teopusi 0OTHOCHUTEJILHOCTH

I'panuupl npuMeHMMOCTH Kiaccuueckod mexanuku. IlocTynarel cnenuanbHON Teopuu
OTHOCHUTEJIbHOCTH.

IIpocTpaHcTBeHHO-BpeMeHHOM  mHTepBaji.  IIpeoOpasosanmss  Jlopenua.  Ycnosue
MPUYHUHHOCTH. OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3amenseHue BpPEMEHU
U COKpallleHUe JJIUHBI.

DHeprusi U UMITYJIbC PENSATUBUCTCKOMN YaCTHULIbI.

CBs13b Macchl € 3HEpruel U UMIYJIbCOM PENATUBUCTCKOMN YaCTULIbl. DHEPrUs MOKOSI.

TexHuveckne ycCTpPONWCTBA M TEXHOJOTMYECKHE IPOLIECChl CIyTHUKOBbIE MPUEMHHUKH,
YCKOPUTEJH 3apsKEHHBIX YaCTHULL.

Pa3znen 7. KpanToBas ¢pusuxa.

Tema 1. KopnyckyJ/isipHO-BOJIHOBOM AyaJIH3M.

PaBHOBeCHOE TeIIOBOE M3NTydeHne (U3JTydeHue adCOOTHO YEPHOTO Tea). 3aKOH CMEIIEHUS
Buna. I'unoresa [1nanka o kBaHTax.
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@DOTOHBI. DHEPTHsl ¥ UMITYJIbC (POTOHA.

Dotoaddext. Onbirel A.I'. Croneroa. 3akoHs! poTtoaddexra. YpaBHeHHe DHHIITEHHA TS
doroadpdexra. «Kpacunas rpanunay poroaddexra.

Hasnenne cBera (B YaCTHOCTH, [aBJIEHHE CBeTa Ha aOCONIOTHO TOTJIOLIAFOINYFO
1 abCONIOTHO OTpakaroInyro noBepxHOCcTh). OmbiThl [1.H. Jlebenena.

BonHosele  cBoiictBa yactuu. Bosnbl  ne bpoiina.  Jlnuna  BosHBI  Ae bpoiina
U pa3Mepnl 00JacTH JIOKAJNHM3AIMK JBHXKYINEHCS YacTUIbl. KOpIyCKyJIsIpHO-BOJHOBOW yaJIH3M.
Judpakius 3JeKTPOHOB Ha KPUCTAJLIAX.

Crnennduka n3mepenuii B Mukpomupe. CooTHoleHus: HeonpenenéHuocrel I efizendepra.

TexHUUeCKHe YCTPOHCTBA M TEXHOJOTHYECKHE IPOLECCH: CHEKTPOMETpP, (OTOSJIEMEHT,
(oTonaTUMK, TYHHEIbHBIA MUKPOCKOII, COJIHEUHAas OaTapesi, CBeTOIUO.

Jlemoncmpayuu.

DoTorddekT Ha yCTAaHOBKE C [IMHKOBOH IJIACTHHOH.

HccnenoBanue 3akoHOB BHeIIHETo GoTodddekTa.

HccnenoBaHue 3aBHCUMOCTH COMPOTHBIIEHHS MTOJTYTPOBOTHUKOB OT OCBEIEHHOCTH.

Cseronuon.

Conneunas Oatapest.

Tema 2. ®uszuka aToma.

OmnbITHI MO UCCIIEIOBAHUIO CTpOeHus aToMa. [InanerapHas monens aroma Pesepdopaa.

IMoctynatet bopa. W3nydenne wu mornomeHne (HOTOHOB TPU MEpPEXoje  aTomMa
C OJTHOTO YPOBHsI SHEPIUU Ha APYTOM.

Bunb! ciektpoB. CniekTp ypoBHEH 3Hepruu aToMa BOAOPOA.

CrioHTaHHOE U BBIHY KJEHHOE n3NyueHue csera. Jlasep.

TexHuyeckue yCTpONWCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIEKTPajbHBIA  aHaJIU3
(criekTpockoI), 1a3ep, KBAHTOBBII KOMITBIOTEP.

Jlemoncmpayuu.

Monens omnbita Pesepdopna.

Habnronenne nuHEHUaThIX CIEKTPOB.

YCTpPONUCTBO U AEHCTBHE CYETUNKA HOHU3UPYHOLUX YaCTHULL.

OnpeneneHnue AIMHBI BOJIHbI JIa3€PHOTO U3JIyYEHMUSI.

Jlabopamopnvie pabomut

HabOmroneHue THHEHYATOrO CIIEKTPA.

lIpakmuueckue pabomut

KBanTsI CBETA.

Tema 3. ®u3nKa AaTOMHOIO S1APA H JIEMEHTAPHBIX YaCTHII.

Hyxnonnas monens simpa [eitsenbepra—HBanenko. 3apsin siapa. MaccoBoe YHCIO sipa.
Hsotonsr.

PannoaktuBHOCTE. Anb(a-pacnan. DneKTpOHHBIH M TO3UTPOHHBIN Oera-pacman. I'amma-
U3JIyYeHHE.

3aKkOH paauOaKTUBHOroO pacrnafga. PaguoaxkTtuBHble H30TONBI B mpupoge. C(BolicTea
MOHU3HUPYIOLIEro U3JydeHus. BnusHue paguoakTUBHOCTH HA JKUBBIE OpraHu3Mbl. ECTeCTBEHHBIN
¢bon mnydenus. Jlo3uMeTpusi.

DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie crubl. Jledekt Maccol siapa.

SAnepubie peakuuu. [enenne u cuares simep. Anepusie peaktopsl. [IpodiemMbl ynipapisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUECKHE aCIIEKThl Pa3BUTHUSA AAEPHOMN SHEPTreTHUKU.

Metoas! perucTpaluy U UCCIENOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIBHBIE B3aUMOAEHUCTBUSA. bapuonbl, Me30HBI M JjenToHbl. Ilpencrasnenue o
CrannaptHoit mogenu. KBapk-rirooHHasi MOAEIb aJpOHOB.

®dusuka 3a npenenamu CrangaptHoi moaenu. TémHast MaTepust U TEMHAas SHEPIUsl.

EnuncTBO hU3MUecKol KapTUHBI MHpA.
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TexHuveckue yCTPOWCTBa M TEXHOJOIMYECKHE MPOLIECCHI TO3UMETP, Kamepa Buibcona,
SEPHBIN peakrop, TEPMOSIICPHBIT peakTop, aTOMHast Homba,
MarHUTHO-PE30HAHCHAs! TOMOTpadus.

Pa3nen 8. DjieMeHTBI aCTPOHOMHUH U ACTPOPU3UKH.

Tema 1. Itans! pazsutus actpoHomuu. ConHeuHas cucrema. I'anakruka. BeesienHas.

Ortansbl pazButus actpoHoMuu. IlpukiagHoe U MUPOBO33pEeHUYECKOE 3HAUEHHE aCTPOHOMMHU.
ITprMeHUMOCTD 3aKOHOB (PU3UKH IJIs1 OOBSCHEHNS IPUPOABI KOCMUYECKHUX OOBEKTOB.

Meronbl  acTpoHOMHMUYECKMX HccienoBaHui. (CoBpeMEHHbIE ONTHYECKUE TEeJIECKOIbI,
PamuOTENIeCKONbI, BHEATMOC(hEpHAs aCTPOHOMUSL.

Bun 3Bé3nHO0TO HeOa. Co3Be3nus, sipKue 3BE3MbI, MIAHETHI, IX BUAUMOE ABIDKEHUE.

Conneunas cucremMa.

Connue. Conreunast akTHBHOCTD. McTounuk sueprun ConHIa U 3BE31.

3BE37bl, UX OCHOBHBIE XapakTepUCTUKU. JluarpaMma «CreKTpaibHbIi KJacC — CBETUMOCTDY.
3BE37bI IMIABHOH IOC/IEA0BATEIbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» JJISl 3BE3] TJIABHOU
nociefoBaTeNbHOCTH. BHyTpeHHee crpoeHue 3B€3a. CoOBpeMeHHblE IPENCTaBIEHUS O
MIPOUCXOXKIeHNUHU U 3BoroLuy COoNHIA U 3BE3/1. DTallbl XKU3HU 3BE3.

Muneunsrit [1yTe — Hama [Nanaktuka. [lonoxxenne u newkenne Connua B I'amaktuke. Tumnst
ranakTuk. PaguoranakTuku 1 kBaszapbl. UEpHbIE ObIPHI B Apax rajakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa00na. Pasberanme ranmaktuk. Teopus
bonbmoro B3pbiBa. PenukToBOE N3NTyYeHHE.

MacmrabHast cTpykTypa Beenennoli. MeraranakTuka.

Hepeménnbie mpobiaemMbl aCTPOHOMUH.

Habnwoenus.

Habmronenus 38€3qH0r0 HeOa HEBOOPYIKEHHBIM IJ1A30M C HCIIOJIb30BAHINEM KOMITBIOTEPHBIX
NPUIIOKEHUH [T OTIPENENICHUS MTOJIOKEHHsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO 1Ty OCHOBHbBIE
co3Be3usi CeBepHOro Moyymapus U sipkue 3BE31bl.

Habmronenus B Teneckorn JIyHbl, MIAHET, TYMAHHOCTEH M 3BE3IHBIX CKOTUICHUH.

HHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ®U3NKHN

JIn4HOCTHBIE Pe3y/IbTAThI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHs yueOHOro mpenmera «®Pusmka» MOKHBI OTPakaThb
TOTOBHOCTb U CIIOCOOHOCTb OOYHarOIIUXCS PYKOBOICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEH JTMYHOCTH, CHCTEMON [EHHOCTHBIX OPHEHTALIHMH, TTO3UTUBHBIX BHYTPEHHHUX YOESKICHUH,
COOTBETCTBYIOLIUX TPAJIULHMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHUE JKU3HEHHOTO
OMNBITA U ONBITA JEATEIBHOCTH B MPOLIECCE peaTn3alii OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHON
NEeSATeIbHOCTH, B TOM YHUCJIE B YaCTU:

1) rpaskmaHCKOro BOCIUTAHUS: C(OPMHUPOBAHHOCTD TPAKAAHCKOHN MO3UIMU O0YYarOIerocst
KaK aKTUBHOTO W OTBETCTBEHHOTO UJIEHA POCCHHCKOrO OOINECTBA, NPHHITHE TPAAHLIUMOHHBIX
O0IIeYeNIOBEUECKUX T'YMAHUCTHYECKMX U JI€MOKPATHYECKHX LIEHHOCTEH, TOTOBHOCTb BECTH
COBMECTHYIO ACATEIbHOCTb B MHTEPECAaX IPAKAAHCKOr0 O0IIEeCTBa, y4aCTBOBATh B CAMOYITPABICHUN
B 00pa3oBaTeNbHON OpraHU3alLMM, YMEHHE B3aMMOACHCTBOBATH C COLMAIBHBIMH WHCTUTYTAMH B
COOTBETCTBUHM C UX (PYHKIMSAMH M HA3HAYEHHEM, FOTOBHOCTh K I'YMAaHUTAPHOH M BOJIOHTEPCKOH
NEesITeJIbHOCTH,

2) TaTPUOTHUYECKOTO BOCMHUTAHUA. C(HOPMHUPOBAHHOCTb POCCHHICKOH TIPa’kHaHCKOH
UOEHTUYHOCTH, MaTPUOTU3MA, LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM,
TOCTIDKEHUSIM POCCUICKUX YYEHBIX B 00IaCTH (PU3UKH U TEXHHKE,

3) HyXOBHO-HPAaBCTBEHHOTO BOCIHUTAHUS. C(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS,
STHUYECKOTO MOBENEHUs], CIIOCOOHOCTh OLICHMBATh CHTYALUIO U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYSICh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJE B AESITEIbHOCTH
yu€HOr0; OCO3HAHNE JIMYHOTO BKJIA/IA B IOCTPOCHUE YCTOMINBOIO Oy AyIIero;
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4) BCTETHYECKOr0 BOCIHUTAHHS 3CTETUYECKOE OTHOLICHHE K MHUPY, BKJIOYAs 3CTETHUKY
HAy4HOrO TBOPYECTBA, MPUCYIIEro GU3NIECKOi HayKe;

5) TpymoBOro BOCIHTaHHUsS. UHTEPEC K pasauuHbiM cdepaM npodeCcCHOHAIBHON
IeATeNIbHOCTH, B TOM YHCJIE CBSI3AHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIM
BbIOOp Oynyimed mpodeccuu U pear30BbIBATh COOCTBEHHBIC KU3HEHHBIEC IJIAHBI, TOTOBHOCTb U
CHOCOOHOCTB K 00pa30BaHMIO U caMOOOPA30BAHUIO B 00JIACTH (PU3UKH Ha MPOTSHKEHUH BCEH JKU3HU,

6) SKOJIOTHYECKOr0 BOCIUTAHUS: CHOPMHUPOBAHHOCTD SKOJOTUYECKOH KYJIBTYpPbl, OCO3HAHHE
rJI00aJIbHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM;, IJIAHUPOBAHUE M OCYINECTBJICHUE ACHCTBHHA B
OKpY>Karollleil cpeaie Ha OCHOBE 3HAHMSA LeJIel yCTOWYUBOIO Pa3BUTHS YeIOBeUeCTBa, Paciinpenue
OIBbITA JESITEIbHOCTH YKOJOTMYECKON HAITPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUI M0 (QU3HKE;

7) LEHHOCTH HAy4YHOTO MO3HAHUS CHOPMHUPOBAHHOCTb MHUPOBO33PEHHMS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS (PHU3MYECKOH HAayKH;, OCO3HAHME LEHHOCTH Hay4HOMH
IeATeNIbHOCTH, TOTOBHOCTh B MpOLEcCe H3y4YeHHs (PU3MKM OCYIUECTBISITH MPOEKTHYI H
HCCIIeIOBATEIbCKY IO AeSITEIbHOCTD MHANBUAYAIbHO U B TPYIINE.

MertanpeamMeTHbie pe3yJibTAThI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS TUCUUILTHHBI « DU3MKa» JOJIKHBI OTPAKATh!

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHS

basoBble jiornueckue AefcTBUA:

CaMOCTOSITENTbHO  (POPMYJTUPOBAaTh W aAKTYaJIM3UPOBATh MPOOJIEeMy, paccMaTpuUBaTh €6
BCECTOPOHHE;

OTPEAENATh 1NN AeSITeIbHOCTH, 33aBaTh MapaMETPhl K KPUTEPHUU UX TOCTHXKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBAEMBIX (DH3UYECKUX SIBJICHUSIX;

pa3pabaThiBaTh IJIAH PEIIeHs TPOOJIEMBI C YUETOM aHAJIHM3a UMEIOIIINXCS MATEPUATBHBIX U
HEMATEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATEJIHHOCTh, OIICHHBATH COOTBETCTBHE pPE3YJbTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIENCTBHIA AESITEIbHOCTH,

KOOPAWUHHUPOBATh M BBITIOJNHATH pPabdOTy B VCJIOBUAX PEAJbHOrO, BUPTYAJbHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUSI,

Pa3BUBATH KPEATHBHOE MBIIIJICHHE P PEIICHUH KIU3HEHHBIX MPodiemM

Ba3oBble uccenoBaTeibCcKHeE AeHCTBHS:

BJIaJI€Th HAYYHOH TEPMUHOJIOTHEH, KITFOUEBbIMH TOHSATHUSIMU U METONAMU (DU3NIECKOM HAY KU,

BJIaJIeTh HABbIKAMHU y4eOHO-UCCIIENOBATELCKON U TPOEKTHOW HEATeNbHOCTH B 00JacTh
(U3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHMCKY METOJOB pElIeHUs 3a1ad
(bU3MUECKOTO COAEePIKAHUS, MPUMEHEHUIO PA3IMYHBIX METOIOB MO3HAHMS,

BJANeTh BUIAMH JESTENILHOCTH IO TMOJYYSHHIO HOBOTO 3HAHHS, €ro WHTEPIPETaLlUH,
npeoOpPa3OBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYAIUSX, B TOM YUCJIE MPU CO3MAHUU
y4eOHBIX TIPOEKTOB B 00NACTH (DU3HKH,

BBISIBJISITH PUYUHHO-CJIEACTBEHHBIE CBSI3U U aKTYJTU3UPOBATH 337144y, BBIIBUTATh TUIIOTE3Y
e€ pelIeHus], HaXOIUTb aPTYMEHTHI JIJIsl JOKa3aTeIbCTBA CBOMX YTBEPIKIEHUH, 3a1aBaTh MapaMeTphbl
U KPUTEPUU PELICHMS,

AQHAM3UPOBATH MOJYYSHHBIE B XOJI€ PEIICHUS 3aa49H Pe3YJIbTAThl, KPUTUYECKU OLICHUBATH
UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX,

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 337]a4K B OOPa30BATEIbHOUN NESITEIbHOCTH, B TOM
YHUCJIe IPU U3yYeHNH (Pr3uKHy;

JaBaTh OLEHKY HOBBIM CHTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh MePEHOCUTD 3HAHUS N0 (PH3HKEe B MPAKTHUECKYIO 00JIACTh KU3HEAESI TEIbHOCTH,

yMETh UHTETPHPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE HJIEH, MPEAJIAraTh OPUTHHANIbHBIE TOAXO/bI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

19



BJIAZIETh HABBIKAMH MOJyueHHs] MH(POpMaLUU (U3NIECKOTO CONEPIKAaHUS W3 HCTOUYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIECTBJISTh TOUCK, aHAJIN3, CUCTEMATU3aLMI0 U HHTEPIIPETALUIO
UH(pOPMALIUU PA3IMYHBIX BUIOB U POPM MPENCTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALIHY;

UCTIOJIb30BaTh CPEACTBA NH(POPMALTMOHHBIX U KOMMYHHKALMOHHBIX TEXHOJIOTHH B PEIIEHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3alMOHHBIX 3a1a4d ¢ coOrofeHueM TpeOoBaHUH
SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PECy pCOCOEPEIKEHHSI, MPABOBBIX M STHYECKUX HOPM,
HOpPM MH(POPMAITMOHHOH 0€30MacHOCTH;

CO371aBaTh TEKCThI (PU3NIECKOTO CONEPIKAHUS B PA3IMYHBIX (POopMaTax ¢ yueTOM Ha3HAUSHHS
UHpOpPMALIMKM M ILENIEBOM AayaUTOPHUH, BBIOWpas ONTUMAIbHYIO (OpMYy TMpPEACTABICHHUA U
BU3yaJIM3aLUH.

KoMmmyHukaTHBHBIE YHHBepcaIbHbIe YueOHbIe JeHCTBHUSI:

OCYILECTBIIATH OOLIEHNE HAa ypOKaxX (PU3UKH U BO BHEYPOUHOH NIESTEIbHOCTH,

pacIio3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CHTYaluH H CMSTYaTh KOH(IUKTBI,

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPECTB;

MOHUMATh U HCIIOJIb30BaTh MPEUMYLIIECTBA KOMAHIHON M MHANBHIY AJIBHON padoThI,

BBIOMPATh TEMATHKy M METOABbl COBMECTHBIX NEHCTBHH C Y4ETOM OOIIMX HMHTEPECOB, H
BO3MO)KHOCTEH Ka’KJOT0 4UJieHa KOJUIEKTUBA,

MIPUHUMATB L€ COBMECTHOM JeATeNIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATh 1EeHCTBUS
O €€ TOCTHXKEHUIO: COCTABJIATD IUIAH NEUCTBUH, PaCIpPEessaTh POJIH C y4ETOM MHEHUN YYAaCTHUKOB,
00CyK/IaTh pe3yJIbTaThl COBMECTHOH padOThI,

OLICHUBATh KAY€CTBO CBOETO BKJIAJa M KAXKAOTO YYaCTHUKA KOMaHAbI B OOIIUI pe3yJIbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM,

npeajiaraTb HOBbIE IPOEKTHI, OLIEHMBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILIECTBJIATh MO3UTHBHOE CTPATErMUECKOe MOBEEHUE B PA3JINYHBIX CUTYaLIUAX, TPOSIBIATH
TBOPUYECTBO U BOOOpaskeHUe, ObITh HHULIUATHBHBIM.

PerynsiTuBHbIe yHUBepcaJbHbIe yueOHbIe 1elicTBUSA

Camoopranuzauus:

CaMOCTOSITENTPHO OCYINECTBJISITh IMO3HABATEIBHYIO AESITEIBHOCTh B OONacTu (Gpu3uku u
ACTPOHOMMHU, BBIIBIISITH MPOOJIEMBI, CTABUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pELIeHMs] Pacy€THBIX W KAayeCTBEHHbIX 3ajay, IUIaH
BBIMOJIHEHUSI TPAKTUIECKOH paboThI C YUETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
U IIPEeANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM,;

pacCLIMPSTh PAMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMUHBIX MPENNOYTEHHUH,

JeNaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ceO0si OTBETCTBEHHOCTH 32
pelleHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHHIO U MPOSIBICHUIO 3PYAULMH B 00IaCTH (PU3UKH, MOCTOSIHHO
TIOBBIIIATH CBOI 00Opa30BaTEIbHBIN U KYJIBTYPHBIH yPOBEHb

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIeKT:

JaBaTb OLEHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIENISAM;

BJIAZIETh HABBIKAMH NO3HABATENILHON pehIeKCHU KaK OCO3HAHMSI COBEPIIAEMBIX NEHCTBUN U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIL;

UCTIOJIb30BaTh MPUEMBI peIEKCHH TSI OLIEHKH CUTYALMH, BBIOOPAa BEPHOTO PEIICHUS,

yMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELISHUs [10 UX CHHU)KEHUIO,

MIPUHUMATh MOTHUBbBI U apryMEHTBI APYTUX MPU aHAIN3€ PE3YJIbTATOB eATEIbHOCTH,

NPUHUMATD ceOsl, TOHNMast CBOU HETOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBbBI U apryMEHTHI APYTUX MPU aHAIN3€ Pe3YJIbTaTOB EATEIbHOCTH,

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKH.
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B mporecce mOCTHXKEHHS TMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBbI MO (PU3UKE IS
YPOBHs cpenHero oOmero oOpa3oBaHUs y OOYYarOIIMXCS COBEPIUEHCTBYETCS OMOYUOHAIbHBIN
unmeJsiekm, MPeAroNarar i ¢OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOMIEr0 CMOCOOHOCTh MOHUMATh CBOE 3MOLMOHAJIBHOE COCTOSIHHE,
BUETh HAMPABJICHUS Pa3BUTUsI COOCTBEHHON SMOIMOHATIBHOMU Chepbl, ObITh yBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHNS, BKIFOYAKOLIEr0 CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBENEHHE, CITOCOOHOCTh aanTHPOBATHCS K HYMOLIMOHATIBHBIM U3MEHEHUSIM U MPOSIBIISITDH
I'HOKOCTD, OBITh OTKPBITBIM HOBOMY

BHYTPEHHEH MOTHBALMH, BKJIIOYAIOINEH CTpEeMJIEHHE K IOCTH)KEHUIO LEeNd U YCIexy,
ONITUMH3M, HHUIIHATUBHOCTh, YMEHUE IEHCTBOBATD, UCXOMSI U3 CBOMX BO3MOYKHOCTEH,

SMIATHH, BKJIOYAOMIEH CHOCOOHOCTh TOHHUMATh 3MOLMOHAIBHOE COCTOSIHHE APYTHX,
YUUTBIBATH €T0 MPH OCYIIECTBIEHUH OOLIEHHS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINUX CIMOCOOHOCTh BBICTPAMBATH OTHOLICHHS C JAPYTHMH
JFOIbMH, 3a00TUTHCS, MPOSIBIISITh HHTEPEC U pa3peraTb KOH(IHUKTHL
IIpeameTHbIe pe3yabTaThI

K xoH1y oOydeHus: mpeaMeTHbIE Pe3yIbTaThl Ha YIIyOJIeHHOM YPOBHE JOJDKHBI OTPaKaTh
cpOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!

MOHUMATH POJIb (PU3UKH B IKOHOMHUYECKON, TEXHOJIOTUIECKOH, HKOJIOTMIECKOH, COLMATBHOM
U 3TUYECKOH cdepax AeATENbHOCTH YEJIOBEKA, POJIb U MECTO (PM3UKH B COBPEMEHHOW Hay4yHOH
KapTUHE MHpPa, 3HAUEHHE OINUCATENbHOH, CHUCTEMATH3UPYIOINeH, OOBSICHUTENbHOH U
NPOTHOCTUYECKOH (PyHKUMH (PHU3MUECKO TEOPHUH — MEXaHHWKH, MOJEKYJSIPHOH (U3NKH U
TEPMOIMHAMUKH, POJIb (pu3mdeckoll Teopuu B (HOPMHUPOBAHHMM MPENCTABJIEHUH O (uzmueckoi
KapTUHE MUPA;

pa3IuYaTh yCJIOBHUS MPUMEHUMOCTH Mojenell (U3MYeCKUX Tel U IMPOLECcCOB (SBICHUN):
HWHepLHAIbHAs CHCTEMA OTCUETA, a0COMIOTHO TBEPAOE TENIO, MATEPUAIbHAS TOYKA, PABHOYCKOPEHHOE
OBUXKEHHME, CBOOOAHOe maaeHwe, aOCONMIOTHO ympyras aedopmarusi, abCONOTHO YHPyroe u
abCONIOTHO HEYNPYroe CTOJIKHOBEHHSI, MOAENH ra3a, JKUAKOCTH U TBEPAOTO (KPHCTAJIMUYECKOTrO)
TeJa, UIeAbHBIN T'a3, TOYSUHBIN 3aps]], OTHOPOIHOE HIIEKTPUIECKOE TOJIE;

pa3auyaTh yCIOBUs (TPaHULIBI, OOJACTH) MPUMEHUMOCTH (U3HMUECKUX 3aKOHOB, MOHUMATh
BceoOmuil xapakTep (YHIAMEHTAIbHBIX 3aKOHOB U OTPAHMYEHHOCTb HCIOJIb30BAHMSA YaCTHBIX
3aKOHOB,

AHAJM3UPOBATh U OOBSICHATD MEXAHMYECKUE IMPOLECCHI M SIBJICHUS, HCIIOJIb3YSl OCHOBHBIE
MOJIOKEHUST M 3aKOHbI MEXaHUKH (OTHOCHTENBHOCTb MEXAHHYECKOTO MABIDKEHHS, (HOPMYJIbI
KUHEMATUKH pPAaBHOYCKOPEHHOTO [BIDKEHHUs, mpeoOpasoBanus [lammiess Ans CKOPOCTH U
nepeMeleHms, 3aKOoHbl HBIOTOHA, TPUHLHUI OTHOCHTEIBHOCTU | ajmiesi, 3aKOH BCEMHPHOIO
TATOTEHHsI, 3aKOHbI COXPAHEHUS UMIYJbCa M MEXaHWYEeCKOH 3HEPruu, CBsi3b PabOTHI CHIIBI C
U3MEHEHHEM MEXaHUYECKOH SHEPTUH, yCIIOBHS PABHOBECHS TBEPIOTO TENA), TPU STOM UCTIOIB30BATh
MaTEeMaTHYECKOE BbIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHUMOCTH (PU3MYECKIX 3aKOHOB!
npeoOpaszoBanuii ['anuies, BTOPOro U TpeThero 3aKOHOB HpIOTOHA, 3aKOHOB COXPAHEHUS] UMITYJIbCA
U MEXaHMYECKOH SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHHS,

aHAM3UPOBaTh M OOBSICHATH TEIUJIOBBIE IPOLECCHl M SIBJICHUS, HCIOJB3Ys OCHOBHBIE
nonioxkernst MKT 1 3akOHBI MOJIEKY JIIPHOH (PU3UKH U TEPMOJUHAMHUKH (CBSI3b TABJICHUS HAECATBHOTO
rasa co CpeAHel KMHETHUYECKON 3HEPruel TEeIUIOBOTrO ABMXKCHUS M KOHLICHTPALMEH €ro MOJEKYJI,
CBSI3b TEMIIEPATypPbl BEINECTBA CO CpPeNHEH KUHETHMYECKOW 3HEPTrued TEIJIOBOTO IBHXKEHUS €ro
YacTHUL], CBSI3b [ABJICHUS MICATBHOTO ra3a ¢ KOHLEHTpalMeld MOJIEKYJ M €ro TEeMIIepaTypoH,
ypaBHeHHe MenneneeBa—Knaneiipona, nepsblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs SHEPTHU
B TEIUIOBBIX MPOLIECCAX ), MPH 3TOM UCIIOIB30BATh MATEMATHYECKOE BHIPAKEHHE 3aKOHOB, YKA3bIBATh
yCJIOBUsI MPUMEHUMOCTH ypaBHeHUs1 Menneneesa—Knanenpona;

aHAJTU3UPOBATh U OOBSICHATD HJIEKTPHUUECKUE SIBJICHUS, UCTIONB3Ysl OCHOBHBIC MOJIOKEHUS U
3aKOHBI 3JIEKTPOAWHAMHKHU (3aKOH COXPAHEHHS JJEKTPUYECKOro 3apsima, 3akoH KyioHna,
MOTEHIMATBHOCTb 3JIEKTPOCTATUIECKOTO OIS, TPUHIIMIT Cy TIEPTIO3ULINH SJIEKTPUUECKHUX MTOJIEH, TIPU
5TOM VyKa3blBasl YCJOBUS TNPUMEHMMOCTH 3akoHa KyJioHa, a Takke MpPaKTUYECKH Ba’KHBIC
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COOTHOLIEHUS: 3aKoHbl OMa IJIs1 yyacTKa LIeTU M AN 3aMKHYTOH 3JIEKTPUYECKOHN Lenu, 3aKOH
Jxoyns—Jlenua, mpasuiia Kupxroda, 3akonbsl @apasnes Ais 3JIeKTPOIN3a);

OMHUCHIBATh (PU3MYECKHE TPOLECChl M SIBJICHHS, HCIIOJNb3YSl BEJIHMYHHBI. IE€PEMEIlCHUE,
CKOPOCTb, YCKOpEHHE, HUMIyJbC Tela M CHUCTeMbl TeJ, CHJIa, MOMEHT CHJIbI, [aBJIEHUE,
NOTEHIMAJbHAs JHEPIHs, KWHETUYECKass OHHEPrus, MEXaHW4YecKas OHeprus, padoTa CHIIBI,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJa TSKECTH, CUJIa YIPYroCTH, CHJla TPEHHs, MOLIHOCTb,
SHEPrusi B3aUMOJEHCTBUS Teja ¢ 3eMiéil BOMM3N €€ MOBEPXHOCTH, SHEPTHsl YIpyroi nedopmanuu
NPY>KUHBI, KOJHMYECTBO TEIUIOTHI, aOCONIIOTHAs TeMmreparypa Tena, pabota B TEPMOAMHAMUKE,
BHYTPEHHSISI SHEPTUsl HISATbHOTO OJHOATOMHOIO rasa, paboTa HMAEaJbHOrO ra3a, OTHOCHTEIbHAS
BJIXXHOCTb Bo3Ayxa, KIIJl uneanbHOro TemuoBoro ABUraTess; dJIeKTPUIECKOe o€, HaNpsSKEHHOCTh
3JIEKTPUUECKOTO NOJIS, HANPSKEHHOCTD MMOJIE TOUEYHOT'O 3apsiaa UK 3apsDKEHHOTo 11apa B BaKyyMe
U B JUAJIEKTPUKE, TOTEHLHMA] OJJIEKTPOCTaTUYECKOrO IO, Pa3sHOCTb  IOTEHLHUAJNOB,
SJIEKTPOABMKYIIAsl CHJIAa, CUJIa TOKA, HAIpsDKEHHE, MOIIHOCTb TOKa, 3JIEKTpUYecKas €MKOCThb
IJIOCKOTO KOHJIEHCATOpa, CONMPOTHUBJIEHME YUYacTKa LENU C MOCIeA0BaTEIbHbIM U MapaeibHbIM
COEIMHEHNEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO MOl KOHJEHCAaTOoPa,

OOBSICHATD OCOOEHHOCTH TNPOTEKaHHUs] (PU3NUECKUX SIBICHHHA: MEXaHUYECKOE IBHKECHUE,
TEIUIOBOE JIBIDKEHHE YaCTHI] BELIECTBA, TETIOBOE PAaBHOBECHE, OPOYHOBCKOE IBIXKEHHE, TUDDY3HS,
UCIapeHue, KWUIEeHHe W KOHAEHcalMs, IUIaBjeHHe M KpHUCTaJuIM3alMs, HaIllpaBJIeHHOCTb
Teljionepenayy, dJEKTpU3alMs TeJ, OSKBUIIOTEHLHUANIbHOCTb IIOBEPXHOCTH  3apsKEHHOTO
MIPOBOAHMKA,

NPOBOAUTH HCCIENOBAHUE 3aBHCHUMOCTH ONHOM (PU3NYECKOH BEJIMYUHBI OT APYro C
UCTIOJNB30BAHUEM TIPSMBbIX H3MEPEHUH, IMPH 3TOM KOHCTPYHUpPOBATh YCTaHOBKY, (PHKCHpPOBATH
pe3yabTaThl MOJNYYEHHOH 3aBUCHMOCTH (U3NYECKHX BEJIWYMH B BUAE TPapUKOB C yUETOM
aOCOFOTHBIX MOTPELTHOCTEH H3MEPEHUH, IeNaTh BBIBOJBI MO PE3YJIbTATaAM UCCIICIOBAHUS,

NPOBOIUTH KOCBEHHBbIE U3MEpEHUs (PUINYECKUX BEJIWYMH, NPU 3TOM BBIOHpATH
ONTUMAJIbHBIA METOJ] U3MEPEHUS, OLIEHUBATh A0COJFOTHBIE K OTHOCHUTENBbHBIE TIOIPEITHOCTH MPSIMBIX
1 KOCBEHHBIX U3MEPEHUI;

IIPOBOAMTDH OMBITHI MO NPOBEPKE MPENJIOKEHHON THMIOTe3bl: IJIAHUPOBATh SKCIIEPHUMEHT,
coOHnpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHAIM3MPOBATH MOJYYEHHBIE PE3yJIbTaThl M JENaTh
BBIBOJI O CTaTyCe NPeJIoKEHHON IMIOTE3bI,

co0monaTh npaBuiia O€30MacHOro TPy 1a MPH MPOBEICHUN UCCIIEIOBAHIH B paMKaxX y4eOHOTro
SKCIIEPUMEHTA, MPAaKTHKyMa U Yy4eOHO-HCCIEeNOBATENbCKOH W MPOEKTHOH JeSITeIbHOCTH C
HCTIOJIB30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U 1abOpaTOPHOro 000pyAOBaHUS,

pewarb pacuéTHbIE 3a/1a4H C SIBHO 33aHHOH M HESBHO 33JaHHON (PU3MUECKON MOIENbIO: Ha
OCHOBAHMH aHAJIHM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (PHU3MUECKOH MOAENH, OTBEYANOIIEH
TpeOOBaHUSAM 3a/1a4H, IPUMEHSTH (POPMYJIBL, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJIAaThl (PU3HMUECKUX
TEOpUN MPU UCHOJB30BAHUU MaTEMaTHYECKUX METOAOB pelleHus 3ajad, IPOBOIUTH PacyéThbl Ha
OCHOBaHUU UMEIOLINXCSA AaHHBIX, aHAIU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATh METO/bI PELIECHHUS
C Y4€TOM MOJIyUEHHBIX pPe3yJIbTaToB;

pelarb Ka4eCTBEHHbIE 3a1a4uH, TpeOyoIue MpUMEHEHHS 3HAHUIA 13 Pa3HBIX Pa3lIeoB Kypca
¢u3nky, a Takke HMHTErpalMyd 3HAHWHA W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOrO IIHKJIA!
BbICTPAauBaTb JIOTUYECKYIO LIETIOYKY PpAacCy>KAE€HHUH C ONOpod Ha H3y4YeHHbIE 3aKOHHI,
3aKOHOMEPHOCTH U (PU3NIECKHE SIBIICHUS,

UCTIOJNB30BAaTh TEOPETUYECKHE 3HAHWA U1 OOBSICHEHHS OCHOBHBIX IPUHLMUIOB PaboThI
U3MEPUTENbHBIX MPUOOPOB, TEXHUIECKUX yYCTPOHCTB M TEXHOJOTHIECKUX MPOLIECCOB,

NPUBOAUTEL MPHUMEPBI BKJIAJa POCCHICKHX M 3apyOeXHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HAayKH, B OOBCHEHHE MPOLIECCOB OKPYIKAIOIIETr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTHI;

aHAJIM3UPOBATh U OLICHUBATh IMOCIEACTBHsI OBITOBON M MPOU3BOICTBEHHOH AESTEIHHOCTU
YeJIOBEKa, CBSI3AHHOH ¢ (DM3MYECKMMH MPOLIECCAaMH, C TO3UIUI SKOJOTHYeCKOH Oe30MacHOCTH,
NPEICTaBJICHUH O pallOHAJIbHOM MPUPONONOJIB30BAHUHU, a TaKXe Pa3yMHOM HCIOJIb30BaHUU
TNOCTHKEHUH HayKH U TEXHOJIOTUH JJIsl JAJIbHEHIIEr0o Pa3BUTHS YEJIOBEYECKOro O0IEeCcTRa,

MPUMEHATb Pas3JINdHbIe CIOCOObI padoThl ¢ MH(pOpManueld (PU3NIECKOTrO COAEpIKaHUS C
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UCTIOJNB30BAHUEM COBPEMEHHBIX HH()OPMAILIMOHHBIX TEXHOJOTWH, NpPH 3TOM HCIOJIb30BaTh
COBpPEMEHHbIe HH(POPMALTMOHHBIE TEXHOJIOTHH JUJIS TIOUCKA, epepabOTKH U MPEIbABIECHHS yIeOHOH
U HAy4YHO-TIOMYJISIPHOW HMH(OPMALMH, CTPYKTYPUPOBAHHMS U HWHTEPHPETAlMH HH(POPMALIHH,
MOJIy YeHHOH U3 Pa3IMYHBbIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJMy4YaeMy 0 HH(OPMALHIO U
OLICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCSl 3HAHUH, TaK M HA OCHOBE aHAJU3a
UCTOYHUKA HH(pOpMaLINHY,

NPOSIBJISITE OPTaHU3ALIMOHHBIE M TO3HABATEIbHbBIE YMEHHSI CAMOCTOSITEIbHOI'O MPHOOPETEHNUS
HOBBIX 3HAHHI B MPOLIECCE BBIMOJHEHUS IPOSKTHBIX U y4eOHONCCIEAOBATENbCKUX PadoT;

paboTaTh B TPYIINE C UCIIOJHEHHEM PA3JIMYHBbIX COLUANBHBIX POJIEH, MIIaHUPOBaTh paboTy
IPYIIIBL, PALMOHANBHO PACHPEAESTh ACSATEIBHOCTh B HECTAHOAPTHBIX CHUTYAIHSIX, aJAeKBATHO
OLICHUBATh BKJIAJ KAKAOTO M3 YYACTHUKOB I'PYMIIbI B PELICHUE PACCMATPUBAEMOM MPOOIIEMET,

MPOSIBJIATE MOTUBALMIO K Oynymeil mpodecCHOHANBHON ASSITEIPHOCTH MO CIEHATBHOCTSIM
(PU3UKO-TEXHIUYECKOTO TPOQPUIIS.

MOHUMATh POJIb (PU3UKU B 3KOHOMUYECKOW, TEXHOJOTUYECKOUW, COLMATBHOW U 3TUYECKOM
cepax nesTETPHOCTH YEIOBEKa, POJIb U MeCTO (PU3MKK B COBPEMEHHOH HayyHOW KapTHHE MHUDA,
POJIb ACTPOHOMHH B MPAKTUYECKOH NEITEIPHOCTH YEJIOBEKAa U JaJbHEHIIEM Hay4HO-TEXHHYECKOM
Pa3BUTHH, 3HAYECHUE OMMCATENbHON, CUCTEMATH3UPYIOIEH, OOBSICHUTEIbHOW U MPOTHOCTHYECKON
byHKuMH (PU3NUECKON TEOPHH — 3JIEKTPOAMHAMHUKH, CIELHATBbHOH TEOPHUU OTHOCHTEIBHOCTH,
KBAaHTOBOH (DM3HKH, poib (U3NUECKON TeopuH B (POPMHPOBAHUU MPENCTABIECHUH O (HU3NIECKOH
KapTUHE MHUpPa, MeCTO (U3NYECKOH KapTHHBI MHpa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PEACTABICHUN O IPUPOAE;

pa3nIu4aTh YCIOBUS MPUMEHUMOCTH Mojenel (PU3MYECKHX TeJd U MPOLEeCCOB (SIBICHUN):
OJHOPOIAHOE BJEKTPUYECKOE M OJHOPOAHOE MArHHTHOE IIOJIs, TapMOHMYECKHE KoyeOaHus,
MaTeMaTHYECKUH MasITHUK, UACATbHBIN NPy KUHHBIA MasTHUK, TADMOHUYECKUE BOJIHBI, HACATbHBIN
KosiebaTeNbHbIN KOHTYP, TOHKAs JINH3a, MOZAEJIEH aToMa, aTOMHOTO SIpa U KBAHTOBOW MOJIEJIH CBETA,

pa3auyaTh yCIOBUS (MPAHUILBI, 00NACTH) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, MOHUMATh
BCceoOmuil xapakTep (YHOAMEHTAIbHBIX 3aKOHOB M OTPAHMYEHHOCTb HCIOJIb30BAHMSA YaCTHBIX
3aKOHOB,

aHAM3UPOBaTh U OOBACHATH SJEKTPOMATHUTHBIE TIPOLECCHl W SIBIEHUS, HCIONb3Ys
OCHOBHBIE TOJIOKEHHUS] U 3aKOHBI JJIEKTPOJMHAMUKUA M CHENUAIBHOH TEOPHH OTHOCUTEIbHOCTH
(3aKOH  COXpaHEHHsI OJJIEKTPHUUECKOro 3apsima, cuiaa Awmmnepa, cuina JlopeHma, 3akoH
3NEKTPOMArHUTHOW WHAyKUWM, mnpaBwio JleHna, cBs3p OJIC CcaMOMHAYKUMH B 3JIEMEHTE
SNIEKTPUYECKON LENH CO CKOPOCTBIO M3MEHEHHs CHJIbI TOKA, MOCTYJIAThl CIIEHUANBbHOW TEOPHHU
OTHOCHUTEJIBHOCTH DHHINTEHHA),

aHAM3UPOBaTh M OOBSACHITH KBAHTOBBIE NPOLECCHl W SIBJICHUS, HCIOJB3YS TMOJOXKEHUS
KBaHTOBOH (pu3uku (ypaBHeHHe DiiHInTelHa Anst poTosddexra, nepsolil U BTOpoil moctynars! bopa,
MPUHLIUIT COOTHOIIEHUsT HeompeaenéHHocTel ['eiisenOepra, 3aKOHBI COXpAaHEHHs 3apsiIOBOTO U
MacCOBOTO YHCEJ U SHEPTUH B SIEPHBIX PEAKIUIX, 3aKOH PAJHOAKTUBHOTO Pacana);

OMHUCHIBATh (PM3MUYECKHE MPOLECChI U SIBJICHUS, HCIONB3Ysl BEIMYHHBI HANPSKEHHOCTD
3JIEKTPUYECKOTO TOJIs, TOTEHIMAT 3JIEKTPOCTATUYECKOTO IMOJS, PAa3HOCTh MOTEHIHAJIOB,
SNEKTPOABMKYINAS CUJIA, WHAYKUMUS MArHUTHOTO TIOJsI, MAarHUTHBIA TOTOK, cuia Awrepa,
UHTyKTUBHOCTb, 3JIEKTPOIBIDKYLIAs CHJIa CAMOMHAYKLWH, SHEPTHsI MArHUTHOTO TIOJIs TPOBOHHUKA C
TOKOM, PENIITUBUCTCKHIA MIMITYJIbC, TTOJTHASI SHEPTHsL, SHEPTH TIOKOSI CBOOOTHOM YaCTHIIBI, SHEPTUS U
UMITYJIbC (POTOHA, MACCOBOE YUCIIO M 3apsif SAPa, SHEPTHsI CBA3H SAPA,;

OOBSICHAT OCOOEHHOCTH MPOTEKaHUsI (PU3MUECKHUX SBJICHHA: SJIE€KTPOMArHUTHASI HHIY KIIHS,
CAMOMHIYKLMS, PE30HAHC, UHTep(EepeHLUs] BOJNH, MU(PPAKLUUs, TUCIEPCHs, MOJHOE BHYTPECHHEE
otpakenue, (orosnexkrpudeckuii 3¢gdext (horordderr), amppau Oera-pacmambl simep, ramMma-
U3Jy4YeHue siep, GU3nIecKkne MPUHLHMITBI CIIEKTPAIbHOTrO aHaJM3a U pabOoTHI J1azepa;

OTIpeNeNATh HANPaBJICHUE HHAY KLU MATHUTHOTO TOJISI TPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl JIopeHua,

CTPOHTDH M300pakeHUE, CO3/1aBAEMOE IIJIOCKUM 3€PKajioM, TOHKOH JIMH30H, U PaCCUUTHIBATH
€r0 XapaKTePUCTHKH,
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MPUMEHATb OCHOBOIOJIAralol i€ aCTPOHOMUYECKUE TIOHATHUS, TEOPUU U 3aKOHBI [JIs aHAJIN3a
U OOBSICHEHHS! (PH3MUYECKUX IPOLIECCOB, MPOUCXOMALINX B 3BE3MaX, B 3BE3IHBIX CHUCTEMAax, B
MEKTaJIAKTHUECKOH Cpefie; NBUKEHUsT HeOSCHBIX Tell, SBOJIFOLINH 3BE3 1 BeeneHHoi;

NPOBOIUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NIECKUX BEIMUHMH C UCTIOJIb30BAHHEM IPSIMBIX
U3MEPEHUH, NMPU S5TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YyJbTAaThl IOTy4YEHHON
3aBUCUMOCTH (PU3NYECKHX BEJIWYMH B BHIE TIPAPUKOB C YYETOM aOCOIOTHBIX MOTPEUTHOCTEH
U3MEpEeHMUI, f1enaTh BBIBOJIBI 110 pe3yjibTaTaM UCCIIEeOBaHMS,

MPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3NIECKHUX BEIMIHH, IPU TOM BIOMPATH ONTUMAJIbHBIN
METOJl U3MEPEHUSs1, OLIEHUBATh a0CONIFOTHBIE M OTHOCHTEIbHBIE MTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHN,

IIPOBOAMTDH OMNBITHI MO NPOBEPKE MPEAJIOKEHHON TUIOTEe3bl: IUIAHUPOBATh SKCIEPHUMEHT,
co0upaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHAIM3HPOBATH MOJYYEHHBIE PE3yJIbTaThl M JENaTh
BBIBOJI O CTaTyCe MPeJIoKEHHON IMIOTE3bI,

OMMCHIBATH METObI NOJYUEHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHUH;

co0monaTh npaBuia 6€30MacHOro TPy 1a MPH MPOBEICHUN UCCIIEIOBAHIH B paMKaX y4eOHOTro
SKCIIEPUMEHTA, MPAaKTHKyMa W Yy4eOHO-HCCIEeNOBATENbCKOH W MPOEKTHOH JESITeIbHOCTH C
HCTIOJIB30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1ab0paTOPHOro 000pyAOBaHUS,

pewarb pacuéTHbIE 33/1a4H C SIBHO 33JaHHON M HESBHO 33JaHHOH (PU3MUECKON MOIENbIO: Ha
OCHOBAHUH aHAJM3a yCJIOBUS BBIOMPATh (PU3NYECKHE MOJENH, OTBEUYaroIne TPeOOBAHMSIM 3a]a4H,
NPUMEHSTh (QOPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3HMUECKHUX TEOpPUH TpHu
UCIIOJIb30BAHUN MaTeMaTHYeCKMX METOJIOB pelleHHUs 3ajad, NPOBOAMTH pacuéTbl HA OCHOBAaHUU
UMEIOLINXCS AaHHBIX, aHAJIU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATb METOb! PELIEHUS C YUETOM
MOJIyY€HHBIX PE3yJIbTaTOB;

pemarb Ka4eCTBEHHbIE 3a1a4UH, TpeOyomue MpUMEHEHHs 3HAHUIA 13 Pa3HBIX Pa3leoB Kypca
¢u3nky, a Takke HMHTErpalMyd 3HAHWHA W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOrO IIHKJIA!
BbICTPAauBaTb JIOTUYECKYIO LIETIOYKY PpAacCy>KAE€HHH C ONOpoid Ha H3y4YeHHblE 3aKOHHI,
3aKOHOMEPHOCTH U (PU3NIECKHE SIBICHUS,

UCIIOJNB30BAaTh TEOPETUYECKHE 3HAHWA U1 OOBSICHEHHS OCHOBHBIX IPUHLMUIOB PaboThI
U3MEPUTENbHBIX MPUOOPOB, TEXHUIECKUX yCTPOHCTB M TEXHOJOTHIECKUX MPOLIECCOB,

NPUBOAUTE MPHUMEPBI BKJIAJa POCCHICKHX M 3apyOeXHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTH;

aHAJM3UPOBATh U OLICHUBATh IMOCIEACTBHs OBITOBOM M MPOU3BOICTBEHHOH AESTEIBHOCTU
YeJIOBEKa, CBSI3aHHOH ¢ (DM3MYECKMMH MPOLIECCAaMH, C TIO3UIMI SKOJOrHYeCKOH Oe30MacHOCTH,
NPEICTaBJICHUH O pallOHAIbHOM MPHUPONONOJIB30BAHUHU, & TaKXe Pa3yMHOM HCIOJIb30BaHUU
IOCTIDKEHUH HAYKHU U TEXHOJIOTHH AJIS A TbHENIIer0 Pa3BUTHS Y€JIOBEYECKOrO O0IECTBa;

MPUMEHATb Pas3JIndHbIe CIOCOObI padoThl ¢ MH(pOpMaLeld (PUINIECKOTO COAEpIKaHUS C
UCTIOJIB30BAHUEM COBPEMEHHBIX HH()OPMAILMOHHBIX TEXHOJOTWH, NpPH 3TOM HCIOJNb30BaTh
COBpPEMEHHbIe HH(POPMALIMOHHBIE TEXHOJIOTHUH IS TIOUCKA, TepepaboTKH U MPEIbABIECHHS yIeOHOH
U HAy4YHO-TIOMYJISIPHOW HH(pOpPMALMK, CTPYKTYPUPOBAHUS W HWHTEpHpeTannu HHGOPMALHH,
MOJIy YeHHOH U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJTU3UPOBATH MOJy4YaeMy0 HHPOPMAITHIO U
OLIEHUBaThb €€ TOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIMXCSl 3HAHMM, Tak M HAa OCHOBE aHaJu3a
UCTOYHUKA HH(pOpMaLINHY,

NPOSIBJISAT OPTaHU3ALMOHHBIE 1 TO3HABATEbHbIE YMEHHSI CAMOCTOSITEIbHOT'O MPHOOPETEHNUS
HOBBIX 3HAHHUH B MPOLIECCE BBINMOJHEHUS IPOSKTHBIX U y4eOHONCCIEIOBATENBbCKUX PadoT;

paboTaThk B TPYyIINE C UCIIOJHEHHEM PA3JIMYHBbIX COLUANBHBIX POJIEH, MIaHUPOBaTh padboTy
IPYNIbl, PaLUOHAIBHO paclpenessTb NeATENbHOCTb B HECTaHJApPTHBIX CUTyalUsX, aeKBaTHO
OLIEHUBATh BKJIAJ KAKAOTO U3 YYACTHUKOB I'PYMIIbI B PELICHUE PACCMATPUBAEMON MPOOIEMBT,

NPOSIBJIATE MOTUBALMIO K Oynymeil mpodecCHOHaNbHON ASSITEIPHOCTH MO CHEHATBHOCTSIM
(U3NKO-TEXHUYECKOTO TPOPIIISA.  SKCIEePUMEHTa HH(OPMALMIO, OMNPEAEIsTh JOCTOBEPHOCTh
MOJIyYE€HHOTO pe3yJbTara,;
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JInuHoCTHBIE pe3yabTaThl peaju3alui NPOrpaMMbl BOCIIUTAHUS

1) TlposBasromuii ¥ AEMOHCTPHUPYIOIIUNA YBaXKEHHE K JIFOIASM TPyAa, OCO3HAFOIIHIA
LIEHHOCTh cOOCTBEeHHOTrO Tpyaa. Crpemsimuiicss K (OPMUPOBAHHIO B CETEBOH Cpee JIMYHOCTHO U
npodeCCHOHATBHOTO KOHCTPYKTHBHOTO «IU(POBOTO CIeaay

2)  Oco3HawIUi TPUOPUTETHYIO LEHHOCTh JIMYHOCTU YEJOBEKA, yBAKAKOLIMN
COOCTBEHHYIO M YYXXYK YHUKaJbHOCTh B PA3JMYHBIX CHUTyalMsx, BO Bcex (opmax MU BHUAAX
NEeSITeJIbHOCTH.

3) CnocobHbIll mpU B3aUMOAEHCTBUU C IPYTHMHU JIFOJIBMU JOCTHIaTh ITOCTABJIEHHBIX
Heel, CTpeMsimuiics K (OPMHUPOBAHUIO B CTPOUTENBHON OTpPaci W CHUCTEME  SKHJIUIIHO-
KOMMY HAJIbHOT'O XO35HCTBA IMYHOCTHOT'O POCTA KakK MpodeccruoHana

4)  CnocoOHbIi cTaBuUTh Tmepex coOOM IMenu Ui PELICHHS  BO3HHMKAMOIIUX
npodeCCHOHANBHBIX 3a4a4, NOAOUPATh CIIOCOOBI PEIIEHHsS] U CPENCTBA PA3BUTHSL, B TOM YHCIE C
UCTIOJIB30BaHNEM HH(OPMATMOHHBIX TEXHOJIOTHIi

5) CnocoOHbII HWCKaTh MW HAXOOWUTh HEOOXOAMMYIO HWH(POPMALMIO  HCIIOJb3YS
pasHOOOpa3HbIE TEXHOJOTMU €€ T[OWCKA, /Ui pEeLIeHHs BO3HHUKAKIIUX B  IPOLEcce
MPOM3BOJCTBEHHON MEATENIbHOCTH NPOOJIEeM MpPH CTPOUTEIbCTBE M HKCIUTyaTallid OOBEKTOB
KaIlUTajJbHOIO CTPOUTENBCTBA

6)  CnocoOHbIN BBIIBHraTh aJbTEPHATHBHBIC BAPUAHTHI NEHCTBUN C LIENBIO BBIPAOOTKH
HOBBIX ONTHMAJIbHBIX AJITOPUTMOB, MO3MLMOHUPYIOMINHA ce0s B CETH Kak pe3yJIbTATHBHBIA U
MIPUBJIEKATENbHBIA YUYACTHUK TPYIOBbIX OTHOIIEHUMN

7) IlpuHuMaromuii W TOHUMAOIIUA LEeTd W 33[a4d  COLHMAJbHO-3KOHOMHYECKOTO
pPa3BUTHA PEruOHA, TOTOBBIA padoTaTh Ha MX JOCTH)KEHHE, CTPEMSIIMUIICS K IOBBILICHUIO
KOHKypeHTocnocoOHocTr Jlumnenkoit 00acTi B HALIMOHAIBHOM i MUPOBOM MacIuTadax

8)  Crpemsimmiicss K CaMOpPa3BUTHIO M CaMOCOBEPIIEHCTBOBAHHMIO, MOTHBHUPOBAHHBIH K
00y4eHHIO, TPUHUMAOIIUI aKTUBHOE YUACTHE B COLIMATIBbHO-3HAYNMOMN 1eATEIbHOCTH HA MECTHOM U
PErHOHABHOM YPOBHSIX

9) CrnocoOHbIii CcTaBUTH mepen COOOW LeNu MO BO3HHUKAIOIIUE KU3HEHHBIC 3a1adH,
noaduparb CrocoObl peImeHs] U CPEICTBA Pa3BUTHS, B TOM YHCIIE C MCIIOJNb30BAHHEM LIU(POBBIX
CPEICTB, CONEWCTBYIOIIMI TOJEPKAHUIO TpecTuka cBoed mnpodeccun u  oOpa3oBaTebHON
OpraHu3aLuu

10) T 'oTOBBI K MPOGECCHOHANBHON KOHKYPEHLIUHA i KOHCTPYKTHBHOH PEaKIIMN HA KPUTHKY

11) VYwmerommii aHaau3upoBaTh pPadoOUyI CUTYAIMIO, OCYIIECTBISIFOIIMA TEKYIIUH W
UTOTOBBIN KOHTPOJIb, OLIEHKY U KOPPEKLIMIO COOCTBEHHOM e TETbHOCTH, HECY LTI OTBETCTBEHHOCTh
3a pe3ybTaThl CBOEH paboThI

12) CopeiicTyromuii  GOPMHUPOBAHUIO MOJIOKUTEIBHOTO 00pa3a W MOAEPKAHUIO
NpecTIKa cBoei npodeccuu
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CTPYKTYPA U COAEPKAHUE YUEBHON JUCIHUTILINHBI

4.1 O0bemM y4eOHOM THCIHILTHHbBI

Bupn yueOHoii padoThl

O0BeM yacoB

BCEro 1o
yuyeOHOMY
IJIAHY

B T.4. B 1-M
cemecTpe

B T.4. BO 2-M
cemecTpe

O60weMm OI1

206

126

Bcero

156

88

Teoperndeckue 3aHITHS

120

70

JlabopaTopHbie pabOThI

32

16

IIpakTuueckue 3aHATHS

4

2

CamocTtositenbHas pabora

14

8

HWuauBunyanbHbll DPOEKT

12

6

ITpomeskyTOUHAs aTTeCTaIUs

24

24

IIpomexkyTouHas arTecTanys B GopMe:

HuddepennmanbHbl
1 3a4eT

Dx3amMeH

4.2 TemaTH4YeCcKO€ NJIAHHPOBAHHE

HaumeHoBaHMe pa3aesioB U TeM

Koaun4yecTBo 4acos

Oo0nem
o1

Bcero

Teopus

Jabo-
parop-

IIpakr
n1ec-

HbIE
pasoThI

KHe
paboThI

PA3JIEJ 1. HAYYHBIA METO/]
HO3HAHMUA TPUPOJBI.

Tema 1. ®usuka — pyHAaMeHTATBEHAS
HAayKa O IPUPOAE

PA3JAEJ 2. MEXAHUKA

Tema 1. Kunematuxka.

10

=

Tema 1.1. MexaHuueckoe IBUKEHUE.
OTHOCUTEILHOCTD MEXAHUUECKOTO
nBkenus. Cucrema oTcyéra.

Tema 1.2. Ilepemelnenue, CKOpoOCTb U
YCKOPEHHUE MAaTePUAIBHON TOUKH, UX
MPOCKIHMHU Ha OCU CUCTEMbI
KOOPJHHAT.

Tema 1.3. PaBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nemxeHue. Kpusonunennoe
JBH)KCHUE.

IIpakTuueckoe 3anstue Ne 1
Ornucanue BUOB JBHKEHUS
MaTEepUATIbLHON TOUKH.

JlaboparopHasi padora Nel. M3ydenue
ABUXKCHUSA TEJIA MO OKPYKHOCTHU C
MOCTOSTHHOM MO MOAYJIK CKOPOCTHIO.

Tema 2. /lunamuxa.

13 1

12 10

Tema 2.1. Ilepssiii 3axkoH HeroTOHA.
HuepunanbHble CUCTEMBI OTCUETA.
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IIpunumun otHocuTenbHOCTH [Nanunes.

Tema 2.2. Macca tena. Cuna. Bropoii
3akOH HBIOTOHA 1151 MaTepHabHON
Touku. Tpernii 3akon HeroToHa 1151
MaTepuaIbHbIX TOUEK.

Tema 2.3. 3akOH BCEMUPHOTO
Taroredust. Cuia TSHKECTU. 3aKOHBI
Kemnepa.

Tema 2.4. Cuna ynpyroctu. 3aKoH
I'ykxa. Bec Tena. Cuna tpenns. Cyxoe
TpEeHHE.

Tema 2.5. lanenne. Cuia
Apxumena.

JlabopatopHast padora Ne2.
HccnenoBaHue 3aBUCUMOCTU CHIT
YHOPYroCTH, BOBHUKAOIUX B MPYIKHUHE
U PE3WHOBOM 00pasie, OT UxX
nedopmarmu.

Tema 3. CtaTuka TBepaoOro reJja.

Tema 3. 1. AGCONIIOTHO TBEPAOE TEJNO.
IIneuo cunel. LleHTp Ts>KECTH Tena.
Ycnosusi paBHOBECHUS] TBEPAOTO TEJA.

JlabopartopHast padora Ne3.
UccnenoBanue yCIOBUI paBHOBECHS
TBEPAOIO TEJIA, HMEIOIIETO OCh
BpALICHHUSI.

Tema 4. 3aKoHBI COXpaHeHHUSs B
MeXaHHKe.

11

10

Tema4.1. Hmnynsc MaTepuanbHOU
Touky, Mmmnynbc cunbl.  3akoH
COXPaHEHUs] UMITYJIbCA.

Tema 4.2. PeakTUBHOE IBUKEHUE.
MowmenT ummnyisca. PaboTa cubL
MOoOIHOCTE CHIIBL

Tema 4.3. Kunernueckas SHeprusi.
IloreHnManbHbBIE U HE NOTEHUUAIBHBIE
cunsbl. lloTeHuuanpHas 3HEprus.

Tema 4.4. 3akOH coXpaHeHUsI
MEXaHUYECKOU SHepruu. Y Ipyrue u
HEYTpyrue CTOJIKHOBEHMSI.
YpasHenue bepnyuu nis uaeanbHOM
JKUJIKOCTHU

JlaboparopHast padora Ned.
Onpenenenue padOTHI CHIIBI TPEHUS
pu ABUXKECHUH TEJIA IO HAKJIOHHOU
IJIOCKOCTH.

PA3JEJ 3. MOJEKYJIAPHASA
OUBUKA U
TEPMOANHAMMUKA.

34

32

22

10

Tema 1. OcHOBBI MOJIEKYJISAPHO-
KHHeTH4YecKoii Teopuu. Moaenan
HeAJILHOIO ra3a.

18

16
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Tema 1.1. OCHOBHBIE MTOJOKEHUS
MOJIEKYJSIPHO-KHHETHYECKOH TEOPHH
(MKT). Mogenu CTpOeHHsI ra3os,
JKUAKOCTEN U TBEPABIX Tel. Macca u
pa3Mepbl MOJIEKYJT (AaTOMOB).

Tema 1.2. KonmuuecTBoO BelecTRa.
Ilocrositnnas Aporaapo. Temnosoe
paBHOBecue. TemrmepaTypa.

Tema 1.3. I'a30BbIe 3aKOHBI.
YpaBHeHue Menaeneesa—
Knanetipona. 3akon JlanpToHa.
AOCoIOTHAs TeMIeparypa

JlabopaTtopHast padora Ne5.
H3mepenne yaenbHON TEMIOEMKOCTH.

JlaboparopHasi pabora Ne6. IIposepka
YPAaBHEHUS COCTOSIHUS.

Tema 1.4. U3onmpoueccsl.
I'paduueckoe mpencrapneHmne
U30TPOLIECCOB: U30TEPMa, H30X0pa,
nu3obapa.

Tema 2. Tepmoaunamuka.
TenyioBble MAIITHHBI.

Tema 2.1. Tepmoguaamuueckas (T]T)
cucrema. Hynesoe Havaso
TepMOAUHAMUKHU. Monenb
HIEAJBHOTO ra3a B TEPMOANHAMUKE

Tema 2.2. DnemenrapHas pabora B
TepMonuHamuke. Konndectso
TeIIoThL. TenjaoéMKoCTh Tena.
IlepBblii 3aK0H TEPMOAUHAMUKHU.
BHyTpeHHss 3HEpTUsl.

Tema 2.3 Bropoii 3ak0H
TEPMOAUHAMUKU OJI1 PABHOBCCHBIX U
HEPaBHOBECHBIX NPOLIECCOB.

Tema 2.4. IlpuHimne! neicTBUs
TerioBbix MarmuH. KI1JI,

Tema 3. ArperaTHblie COCTOSIHUSI
BemecTrsa. P®a3oBble Nepexoanl.

Tewma 3.1. ITapooOpa3oBanue u
KoHneHcauus. HaceineHHble u
HEHACBHIIICHHbIE Mapbl. BIakHOCTH
BO3IyXa.

Bceezo no 1 cemecmpy

68

50

16

Tema 3.2. Tsépnoe Teno..

Hedopmaruu TBépaoro Tena. Moayb
OHnra.

Tema 3.3. TeroBoe pacinpenue
JKUAKOCTEN U TBEPABIX TEIL.
IIpeobpasoBanue sHepruu B (Ha30BBIX
nepexonax. YpaBHEHHE TEMIOBOTO
Oananca. IToBepXHOCTHOE HATSIIKEHHUE.
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JlabopartopHast padbora Ne7.
N3mepenne abCOMOTHON BIIAKHOCTH
BO31yXa U OLIEHKA MaCcChl MTApOB B
TIOMCIICHNUU.

PA3JIE 4.
DJIEKTPOJINHAMHKA.

36

32

26

Tema 1. DnexkTpuueckoe moJie.

Tema 1.1. DnexTpuzauus Ten.
DneKkTpuuecKuii 3apsa.
Bsaumonelicteue 3apsioB. 3akOH
Kynona. DnexkTpudeckoe mojie

Tema 1.2. IIpoBogHuKH B
3JEKTPOCTATUYECKOM HOJIE.
JIMBNEKTPUKH B 3JIEKTPOCTATUYECKOM
noJje

Tema 1.3. Konnencarop.
DNeKTPOEMKOCTh KOHAEHCATOpA.
DHeprus 3apsHKEHHOTO KOHACHCATOpaA.

Tema 2. IlocTosiHHBIII
IEKTPUYECKHH TOK.

11

10

Tema 2.1. Cuna Toka. IlocTosHHBIH
Tok. McTounuku Toka. 3akoH Oma 1
y4acTKa LeNu. DIeKTPUIECKOe
COMNPOTHBJICHHUE.

Tema 2.3. IlocnenoBaTebHOE,
napajyieabHOe, CMEIIaHHOE
COeMHEeHMe NPOBOAHUKOB. 1IpaBuia
Kupxroda.

Tema 2.4. PaboTa 35eKTpU4eCKOro
ToKa. 3akoH Jlxoyns—JleHua.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
O/J1C u BHyTpeHHee CONPOTUBIIEHHUE
HMCTOYHMKA TOKa. 3akoH OMa 11st
MOJTHOM 1Ienu. MOIHOCTh HCTOYHHKA
TOKA.

JlabopartopHast padota Ne§.
HccnenoBaHue cMeaHHOTO
COEIMHEHUs PE3UCTOPOB.

JlabopartopHast padora Ne9.
Hsmepenue yienbHOro
CONPOTUBJICHUS ITPOBOAHUKOB.

Tema 3. Toku B pa3iHn4HBIX cpeaax

Tema 3.1. DnexTpuueckas
MPOBOJUMOCTD PAa3JIMYHBIX BEIIECTB.
DNeKTPUIECKUN TOK B BAKYYME.

Tema 3.2. IlonynpoBOgHUKH.
DNeKTPUUECKUN TOK B 3JIEKTPOJIUTAX.
DJIeKTpUUECKU TOK B raszax.

Tema 4. MarautHoe 1moJie.

Tema 4. 1. MarnutHoe none. Bektop
MarHuTHON UHAYKLIUHU. OnbIT
Opcrena. Cuna Amnepa,
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Tema 4. 2. Cuna Jlopenua,
MarauTHoe noJsie B BEeLIECTBE.
®deppomMar"HeTuky, napa- u
TUAMArHETHKH.

JlaboparopHast pabora Nell.
HccnenoBanrne MAarHUTHOTO MO
IIOCTOAHHBIX MArHUTOB.

Tema S. DnekTpoMarHuTHast
HHAYKIHUSL.

Tema 5.1. SIBnenue
3JeKTpoMarHuTHoi uuaykuuu. 3J1C
MHAYKLUHUU. 3aKOH 3JIEKTPOMarHUTHON
uHaykumu Papanes. Toxku Pyko.

Tema 5.2. DAC ungyKUMH B
MPOBOAHUKE, IBUKYLIEMCS B
MarHuTHOM noge. [Ipasuno Jlenna.

Tema 5.3. UHAyKTUBHOCTS. SBNEeHNE
CaMOUHAYKLUHU. DHEPIrHsi MArHUTHOTO
OJIst

PA3JAEJ S. KOJIEBAHUA U
BOJIHbI

32

28

22

Tema 1. MexanuuecKue K0J1€0aAHHA.

Tema 1. 1. KonebarenbHast cuctema.
CoOoaHble kojeOaHusl. AMIUTUTY A U
¢aza xonebanuii. I[lepuon u yacrora
konebanuii. BeiHy K 1eHHBIE
koJiebanusi. Pe3oHaHc.
ABTOKOJICOAHMSI.

JlaboparopHasi pabora Nel2.
I/IsyquI/Ie 3aKOHOB ABUKCHUA TCJIa B
xoze KosieOaHui Ha YIIPyroM MOABece.

JlaboparopHasi pabora Nel3.
I/IsyquI/Ie ABHUXKCHUA HUTAHOI'O
MAadATHHUKA.

Tema 2. DnekTpOoMarHuTHbIE
KoJ1e0aHusl.

Tema 2. 1. KonebarenbHbiit KOHTY.
®opmyna TomcoHa.

Tema 2. 2. 3akoH coxpaHeHuUs
SHEPTHH B UICATBHOM KOJIe0aTeIbHOM
KOHTYype. 3aTyxaroiiue
3JIEKTPOMArHUTHBIE KOJIeOaHusI.

Tema 2. 3. IlepeMeHHBIN TOK.
CunycounanbHblil NepeMeHHbIN TOK.
Pe3onanc Tokos. Pezonanc
HanpsHKEHUH.

JlaboparopHasi pabora Nel4.
W3yuenue TpancdopmaTopa.

Tema 3. Mexanudyeckue u
JIEKTPOMATHHTHBIE BOJIHBI.

Tema 3.1. Mexanudeckue BOJIHBI.
Ilonepeunbie U NPOAOIBHBIE BOJIHBI.
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Tema 3.2. CBolicTBa MEXaHUYECKUX
BOJIH. OTPaKEHUE, MPEJIOMIICHHE,
uHTepdepeHms U nudpakums. 3ByK.

Tema 3.3. DAEKTPOMarHUTHBIC BOJTHBL
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa’keHue, IpeJoMIIeHHE,
NOJISIPU3aLUs], UHTEPEPEHLIHS U

T paKIys.

Tema 4. OnTuka.

11

10

Tema 4. 1. Ilpsamonuneiinoe
pacrpoCcTpaHeHUE CBETa B
omHOpoaHOH cpene. OTpakeHne
cBeTa. 3aKOHBI OTPAKECHHSI CBETA.
[Ipenomnenue cBera. 3aKOHBI
IPEJIOMJICHUSI CBETA.

Tema 4. 2. Xon ny4deil B mpusMe.
Hucnepcus csera. CIOXKHBII COCTaB
Oenoro ceera. [[Bet.

Tema 4. 3. Cobuparomue u
pacceunBaroiue JuH3bpl. Popmyia
TOHKOH JIMH3BI. Y BEJIMUEHHE,
JIaBa€MOE JIMH30H.

Tema 4. 4. BonHoBas onTuka.
Unrepdepennus ceera. KorepentHole
ucrouHuku. Jlndpakums ceera.
JudpakimonHas pemeTka.
Ilonsipuszanms cera.

JlaboparopHasi pabora NelS5.
UzmepeHre nokasaTessi MpeoMIICHHs
CTEKJIA.

PA3JEJT 6. OCHOBBI
CIHIEHUAJIBHOU TEOPUH
OTHOCHUTEJBHOCTMN.

Tema 1. Teopusi 0OTHOCHTEJILHOCTH

Tema 1.2. [loctynatsel cienuaibHON
TEOPUHU OTHOCUTEIHbHOCTH.
[Ipeobpazosanust Jlopenua. Ycnosue
NpUIUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.

Tema 1.3. DHeprus 1 UMIyJIbC
PENSATUBUCTCKON YaCTULIBL.
Cas13b Macchl € dHepruei u
UMITYJIbCOM. DHEPTHsl TIOKOSI.

PA3JAEJ 7. KBAHTOBASA
OPU3UKA

10

10

Tema 1. Kopnycky/JIsIpHO-BOJHOBOM
AYAJH3M.

Tema 1.1. PaBHOBECHOE TENI0BOE
nznydenue. I'unoresa I1nanka o
kBaHTax. @oTOHBL. DHeprus u
umysibe porona. Porordpdext
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Tema 1.2. JlaBnenue ceera. BoaHoBbIE 2 - 2 2 - -
cBoiicTBa yactuil. BoiHsl ae bpoitsi.

(=)
1
(=)}
(%)
(%)
(%)

Tema 2. Puszuxka aroma.

Tema 2. 1.OnbITHI IO UCCIIEAOBAHUIO 2 - 2 2 - -
cTpoeHus aroMa. lInanerapnas
Mozeib aroma Pesepdopna.
IToctynarst bopa. Buael ciekTpos.
CrioHTaHHOE ¥ BBIHY KIIEHHOE
U3JydeHHe CBeTa.

JlaboparopHasi pabora Nel6. 2 - 2 - 2 -
HabnroneHue JuHEHRYaTOro CreKTpa.

IIpaktuueckoe 3ansaTue Ne 2 2 - 2 - - 2
KBanThI CBeTA.

Tema 3. ®u3uKka aTOMHOIO siAPa U 4 - 4 4 - -
3JIEMEHTAPHBIX YACTHIL

Tema 3.1.Hyxknonnas monens sapa. 2 - 2 2 - -

PagunoakTuBHOCTL. 3aK0H
PaIMOAKTUBHOTO pacraia.

Tema 3.2.OHeprus cBsA3U HYKJIOHOB B 2 - 2 2 - -
simpe. Anepusie cubl. Jledekt maccol
sanpa. SnepHele peakuuu.

PA3JAEJ 8. OJIEMEHTDBI 4 - 4 4 - -
ACTPOHOMMNH N

ACTPODPU3UKMN.

Tema 1. DTanbl pa3BuTHS 4 - 4 4 - -

acrpornomun. CotHeUHAs cUCTEMA.
TanaxkTuka. Becesrenuas.

Tema 1. 1. DTans! pa3BuTHs 2 - 2 2 - -
acTpoHOMUH. MeTonbl
ACTPOHOMHYECKUX UCCIAEAOBAHUIM.
Conneunas cucreMa. CosHle.

Tema 1. 2. 3B€371b1, UX OCHOBHBIE 2 - 2 2 - -
XapakTepucTUku. Mueunsbiii I1yTe —
Hawa ['anaxtuka. Becenennas.
Pacuupenue Beenennoii. 3akoH

Xabb6ua.

Bcezo o Il cemecmpe 126 8 88 16 16 2
Huoueuoyanvnwlii npoexm 12

Ipomesicymounan ammecmayus 24

Hmozo 206 14 156 120 32 4

4.3 Tembl HHANBHAYAJIBHBIX POEKTOB

B teuenne 1 kypca KakapiM OOy4arOIIUMCS BBIMOJIHAETCS MHAMBUIYAJIbHBIA MPOEKT I10
OJHOW MJIM HECKOJBKUM JHUCLUILTMHAM, 34 CUET BPEMEHH, OTBEACHHOTO Ha U3YUYEHHE TUCIIUILTHHBI
(PenepanpHBI TOCYIAPCTBEHHBIN 00pa30OBaTENbHBIA CTaHAAPT CpeAaHero (TMOJHOro) odmiero
oOpasoBaHus, yTBep KAeHHbIN nprkazoM MuroOpHayku Poccun ot 17 anpens 2012 r. Ne 413).

AJNBTepHATUBHBIC BUIbI SHEPTHH.

AnpOepT DUHIUTEHH U ero TeOpHst OTHOCUTEIBHOCTH.
I'onorpadus u ee npuMeHeHHeE.

Bopna 3HakoMast 1 He3HaAKOMasl.

HHnppaxpacHOe H3TyueHUE — OKHO B HEBUAMMBII MUP.

Nk =
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@DyHaaMeHTaJIbHbIE 3aKOHBI (DH3HKH.

IInasma — 4yeTBEpPTOE COCTOSHUE BELECTBA.

Jlazeps! 1 UX NPUMEHEHHUE.

MarsutHoe 1noJie 4 ero BIUsHUE Ha KUBbIE OpraHU3MBI.
IIpumenenue siaepHBIX PEAKTOPOB.

Poccuiickue nmaypearst Hobenesckoii mpemun B 00mactu GU3UKH.
CoBpemeHHast SHEpreTUKa U MepCleKTHBbI €€ Pa3BUTHS.
DyHaMeHTaIbHbBIE B3aUMONECUCTBUS.

MueuHblii My Th.

HpO6J’I€MbI JKOJIOIHH, CBA3aHHBIC C UCITOJIBb30BAHHUEM TCINIJIOBBIX MAIIIHH.

Benmnuaiimme oTKpeITHS QUKL

3HaueHue OTKpbITUi I anues.

OnTuyeckue sIBIEHUS B IPUPOJIE.

YneTpa3Byk (IOJy4eHHE, CBOMCTBA, IPUMEHEHHE).
YepHble ABIPHL
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YCNOBUNA PEANTUNSAUVNIN NMPOTPAMMDbI YUEBHOW ANCUUNTTNTNHDI
5.1 MaTepuanbHO-TeXHUYECKOe obecrneveHumne
Peanunsaumsa y4ebHON ANCLMMINHBI OCYLLECTBASETCA B y4eOHOM KabnHeTe «Du3nka».
O6opypoBaHmMe yuebHOro kabnHera:
- nocafioyHble MecTa Mo KOIMYecTBY 0byyarLwnxcs;
- pabouee mMecTo npenojaBaTens;
- KOMMNJEKT y4eOHO-MeTOANYECKOI JOKYMeHTaLNU.
TexHuueckune cpefcrTea 06yveHUs:
- KOMMbITEP C NMULEH3UOHHBLIM NPOrpamMMHbLIM 06ecnevyeHuemM;
- MYAbTUMEAWIHbIA NPoOEKTOp,
- 3KpaH.
HarnsgHble nocobus:
- feicTBylOWas MO4eNb MalWHbI MOCTOSHHOMO TOKA;
- MaKeT KOHJeHcaTopa;
- MaKeT guofa nonynpoBoAHUKOBOTO;
- MaKeT 6UNONAPHOro TPaH3MCTOPA,;
- MaKeT 3/1IeKTPOBaKYYMHOI0 TP1OAa;
- MakeT TpexgasHoro TpaHchopmaTtopa;
- KOMM/IEKT KOAOTPAHCNOPaAHTOB MO KYpCy «33NEKTPOTEXHMUKA U 3TIeKTPOHUKAY;
- KOMM/IEKT KOAOTPAHCNOPaHTOB Mo Kypcy «OCHOBbI 3/IeKTPONPUBOAA»;
N3meputenbHble Npubopbl 1 060pyLOBaHNUE:
- NabopaTopHbIl CTEHA «DNEKTPOTEXHUKA U OCHOBbI 3/IEKTPOHUKU» STNOI3-M2-CPM;
- NabopaTopHbIi KOMNIEKC «DNEKTPOTEXHMKA C OCHOBAMU 3MIEKTPOHUKN»;
- NabopaTopHbIli cTeHA «O6LWaa 3NeKTPOTEXHNKA U 3NEeKTPOHUKAY;
- NyNbT NOAK/OYEHUA CTEHLOB C aBTOMATUYECKON 3alnToW;
- WWT pacnpeenuTenbHbIi;
- U3MepuTeNbHble NPUGOpPHI;
- TpexdasHblil TpaHchopmaTop;
- ABUraTeNlb TpexgasHblil aCUHXPOHHbINA;
- nabopaTopHbIA 610K NUTaHUS;
- 3BYKOBOW reHeparop.

5.2 NHGopMaLunoHHOe obecneyvyeHmne 06yveHUs

Ana peanusaynm nporpammbl B 6MGAMOTEYHbIA (OHA BXOAAT YUYEOHUKN, YUeOHO-METOANYECKNE
komnnekTbl (¥YMK), obecneunBatone 0CBOEHME y4eOHON anCUNNINHbI «DU3nKa».

MeyaTHble n3gaHmnA
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1. PoanoHos, B. H. ®u3uka : yyebHoe nocobue Ana cpefHero npogeccrmoHansHoro obpasosaHus /
B. H. PoanoHoB. — 2-e wu3g., ucnp. u gon. — MockBa : M3gaTenbcteo HOpaiit, 2023. — 265 c. —
(MpotheccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-07177-1. — TeKCT : 3NeKTPOHHbIA //

Oo6pasoBatenbHas nnatdopma O paiT [caiit]. — URL: https://urait.ru/bcode/512604 (gata obpawieHus:
03.06.2024).

2. PognoHos, B. H. ®usmnka ana konnepgxei : yye6HOe mocobue ana cpegHero npodeccuoHanbHOro
o6bpasosaHua/ B. H. PognoHoB. — Mocksa : W3patenbctBo  HOpaliit, 2024, — 202 c. —
(MpotheccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-10835-4. — TeKCT : 3NeKTPOHHbIA [/
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HNudopmaunonsbie pecypebl
-9ObC <<IPRb09ks»
- ObC «IOPAUT»

KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHSI YYEBHOI

JUCHUATUINHBI

KOHTpO.]'Ib " OLECHKa PE3YJbTATOB OCBOCHHA AUCHUIIIMHBI OCYLICCTBIIAIOTCA MPENOAaBaTCICM B
npouecce NpoOBCACHUA MPAKTHUYCCKUX 3aH$ITI/II\/'Ij OLCHKHN OTBCTOB HAa KOHTPOJIBHBIC BOIPOCHI, a4 TAKIKE

BBITNTOJIHEHUA O6yLIaI-OH_II/IMI/IC$I HHAWBUAYAJIBHBIX SaHaHHfI.

PesyabTaTnl 00yueHus

MeToabl KOHTPOJIS H
OLICHKH Pe3yJbTATOB

00y4eHust

1) cdopmmpoBaHHOCTb NpeACTaBAEHUI O POAU U MecTe GUSUKN U OueHka MepevnCIIeHHbIX
aCTPOHOMMWK B COBPEMEHHOM Hay4HOM KapTUHE MuUpa, O pe3ysNbTaToB  OOyYeHWUs
cuctemoobpasyoweit poam GU3NKM B pa3BUTUM eCTECTBEHHDIX HayK, nopu BBITIOJITHCHH M
TEXHUKU N COBPEMEHHbIX TEXHOIOTUIA, O BKAaAe POCCUMCKMX U YCTHOT'O Olpoca,
3apy6erKHbIX YYeHbIX-PUMKOB B Pa3BUTME HAYKU, MOHUMaHWe ITICEMEHHOTO onpoca,
PU3UUECKOM CYLLIHOCTM HabalogaeMblX ABAEHUM MUKPOMMpPa, MaKpomupa | TCCTHPOBAHIA, Ha
MPOMEKYTOUHOM u

N Merammpa; NoHMMaHWe POJIN aCTPOHOMUM B MPaAKTUYECKOM
OEeATENIbHOCTM Ye/I0BEKA M Aa/ibHeMILIEeM Hay4YHO-TEXHUYECKOM PasBUTUM,
poau ¢GUsnKK B GOpMUPOBaAHMK Kpyrosopa U ¢yHKLMOHANBHOM
rpaMOTHOCTM Ye/I0BEKA ANA PeLleHUs MpaKTUYeCcKMX 3a4au;

2) cbopmMUpPOBAHHOCTb YMEHUM pacrnosHaBaTb GpuUsMYecKne ABNEHNA
(npoueccbl) U 06BACHATL UX HAa OCHOBE U3YYEHHbIX 3aKOHOB!
paBHOMePHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUXKEHME,
csoboaHOe NafeHWe Ten, ABUXKEHME MO OKPYKHOCTU, MHEPLMUS,
B3aMMoZelcTeMe Ten, KonebaTenbHOe ABUXKEHME, Pe30HAHC, BOJIHOBOE
asuxkeHue; auddysmnsa, 6poyHOBCKOe ABUKEHUE, CTPOEHME KUAKOCTEMN U
TBEPAbIX TEN, USMEHEHWe 0b6bema Tesl NpU HarpeBaHUK (OXNAXKAEHUM),
Ten/0BOEe paBHOBeCUE, UCMAPEHUE, KOHAEHCALMA, N1aB/eH e,
KPUCTaNNU3aUMA, KUMEHME, BIAXKHOCTb BO34yXa, CBA3b cpeaHel
KMHETUYECKOM SHEPTUM TENIOBOTO ABUKEHUSA MOEKY ¢ abcoNoTHOM
TeMnepaTypoM, NoBbllIeHWE AaBAEHWNA rasa NPMW ero HarpeBaHWKU B
3aKpbITOM Cocyde, CBA3b MeXKAay NapameTpamMu COCTOAHUA rasa B
M3onpoLieccax; 3/1eKTpM3aLmMaA Tea, B3aMMoaeNCcTBUE 3apaaoB.,
HarpeBaHWe NPOBOAHUKA C TOKOM, B3aMMOAENCTBUE MArHUTOB,
3/1eKTPOMArHUTHasA MHAYKUMA, AeUCTBUE MAarHMTHOMO NoAs Ha
NPOBOAHMK C TOKOM U ABUXKYLLMNCA 3apAd, 31eKTPOMarHUTHble
KonebaHUsa 1 BOAHbI, NPAMOJIMHEMHOE pacnpoCcTpaHeHWe cBeTa,
OoTparkeHue, NpesoMaeHMe, UHTepbepeHUMA, oMdpaKLMA U NONAPU3aLMS

HUTOTOBOM KOHTPOIJIC.

Onenka B
MIPOMEKY TOUHON
aTTeCTALHH:

g depeHMPOBaHHBIN
3a4eT M HK3aMeH.

paMkax
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cBeTa, gucnepcus ceBeTa; GOTO3NEKTPUHECKMNM addeKT, cBeToBOE
AaB/ieHVe, BOSHUKHOBEHME JIMHEMYATOrO CMeKTpa aTomMa Bo4opoAa,
€CTeCTBEHHAA U UCKYCCTBEHHAA PaANOaKTUBHOCTD;

3) BnafeHue ocHoBOMOIaraloWMMmn GUUUECKMMU NOHATUAMU U
BE/IMYMHAMM, XapaKTepusyowmmm dusnyeckmne npoueccol (CBA3aHHbIMMK
C MeXaHW4YEeCKUM OBUXKEHUEM, B3AUMOLENCTBUEM Te, MEXaHUYECKMMMU
KonebaHUaAMM N BONHAMM, aTOMHO-MOIEKYASPHBIM CTPOEHMEM
BELLLeCTBA, TEMN/IOBbIMUM NMPOLIECCaMM; 3NEKTPUHECKMM U MAarHUTHbIM
NoNAMMU, SNEKTPUYECKMM TOKOM, SNEKTPOMATHUTHbIMW KonebaHuamm u
BOJIHAMM; ONTUYECKUMMU ABNEHUAMMW,; KBAHTOBbIMMU ABNEHUAMM,
CTPOEHMEM aTOMa M aTOMHOIO A4pa, PaSUOaKTUBHOCTLIO); BAadeHMe
OCHOBOMONAraOWMMM ACTPOHOMMYECKMMU MOHATUAMMU, NO3BONAOLLUMMU
XapaKTepM3oBaTb NPOLECCHI, MPOUCXOAALLME Ha 3Be3aX, B 3BE3AHbIX
cUCTEMAX, B MeXKra/lakTUYeCcKoM cpeae; ABUXKEHNE HebeCHbIX Te,
9BOJIOUMIO 3BE34, U BceneHHow,

4) BnageHue 3aKOHOMEPHOCTAMMU, 3aKOHaMM U TeOPUAMM (3aKOH
scemupHoro taroteHus, I, II v III 3akoHbl HeloTOHA, 3aKOH cOXpaHeHMsn
MeXaHWYECKOM SHEPIUN, 3aKOH COXPaHEHMA MMMY/Ibca, MPUHLMN
Cynepnosmumm cua, NPUHLKUN PaBHOMPABHOCTU MHEPLMAIbHbBIX CUCTEM
OTCYEeTa; MOJIEKYNSAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMUA BELLLECTBA,
rasoBble 3aKOHbI, MEPBbIN 3aKOH TEPMOANHAMMUKM, 3aKOH COXPaHEHUS
3/1eKTPUYECKOro 3apsaaa, 3akoH KynoHa, 3akoH Oma 4nAa yvacTKa uenm,
3aKOH OMa 4115 MOJIHOM 3/1eKTPUYECKOM Lenu, 3akoH Jxkoyna - JleHua,
3aKOH 3/1eKTPOMArHMTHOM MHAYKLMMU, 3aKOH COXPaHEHUA SHEePrUM, 3aKOH
NPAMOJIMHEMHOIO PAacMNpPOCTPaHEHMA CBETA, 3aKOH OTPaXKeHUs cBeTa,
3aKOH NMpenomM/IeHNs CBeTa; 3aKOH COXPAaHEHUA 3HEPrnK, 3aKoH
COXPAHEHWS MMMY/bCa, 3aKOH COXPAHEHWS 3/1eKTPUYECKOTO 3apAaa,
3aKOH COXpaHEHWA MAcCOBOro Y1C/a, NocTynaTbl bopa, 3aKoH
PaZMOaKTUBHOTO pacnaja); yBepeHHoe UCMOo/1b30BaHME 3aKOHOB U
3aKOHOMEPHOCTEN NPU aHa/IM3e PUINYECKUX ABNEHNIN U NPOLLECCOB;

5) ymeHUe yunTbiBaTb rpaHULbl NPUMEHEHUS U3YYEHHbIX GpUBUUECKUX
MogeNlei: maTepuasbHasa TOUKA, MHepPLMaAbHan CUCTEMA OTCYETa,
naeanbHbIM ras; Moge M CTPOEHUA ra3oB, KUOKOCTEN U TBEPAbIX Te,
TOYEYHbIN 3/IeKTPUYECKUI 3apsa, AAepHas MOZe/ b aTOMA, HYK/IOHHan
MoZeNlb aTOMHOIo A4pa npu peleHun pusnyeckmx 3aaav;

6) BNafleHUe OCHOBHbIMW METOAaMM Hay4YHOro NO3HaHMS,
ncnonbsyembiMn B GUBMKe: NPOBOAMUTL NPAMbIE U KOCBEHHblE
n3MepeHuns GU3NYECKMX BEMYMH, BbIBMpPaa oNTUMabHbIN cnocob
N3MEPEHUA U UCMOb3YA U3BECTHbIE METOAbI OLEHKM MOrpeLlHOCTe M
N3MepeHU, NPOBOAUTb UCCef0BAHUE 3aBUCMMOCTEN PUBUYECKNX
BE/IMUYMH C UCMOJIb30BaHMEM MPAMbIX U3MEPEHMIN, OB BACHATD
noJjly4yeHHble pesy/bTaTbl, UCNONAb3YA GUSUYECKME TEOPUMN, 3AKOHbBI U
MOHATUA, N AenaTb BbiBOAbI, cobatogaTh Npasuaa 6esonacHoro Tpyaa
npw NpoBeAeHNN UCCNENOBAHUIM B pamMKax y4ebHOro akcnepumeHTa U1
y4ebHO-MUCcCNef0BaTENIBCKON AEATENBHOCTU C UCMO/Ib30OBAHUEM
LUMbPOBBIX U3MEPUTENBHBIX YCTPOMCTB M NabopaTopHoro obopyaoBaHuA;
chOpPMMPOBAHHOCTL NPeACTaBAEHUA O METOAAX MOJIy4YeHMA Hay4HbIX
aCTPOHOMMYECKMX 3HAHWIA,

7) chopMUPOBAHHOCTb YMEHUs peLlaTb pacyeTHble 334a4M C ABHO
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3a4aHHOM PU3NYECKOM MOAENbIO, UCMONb3YA U3MUYECKUE 3aKOHbI U
NPUHLMNMbI, HA OCHOBE aHa/N3a YCN0BUA 334341 BblbMpaTb GU3NYECKYIO
MOJe b, BblAeNATb GU3MYECKME BEANYMNHDBI U popMybl, HeobXxogumble
A8 ee pelleHUs, NpoBOAMTb pacyeTbl M OLLEHWBATb PeaslbHOCTb
No/ly4YeHHOro 3Ha4yeHUs GU3NYECKOM BeIMUYMHDI, pellaTb KaYecTBEHHbIe
3a4a4M, BbICTPaMBana JOTMYECKU HEMPOTMBOPEUMBYIO LIEMOYKY
paccy*KAeHWUI ¢ onopoit Ha U3ydYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dU3nYeCKMe ABNEHUS;

8) chopmMMpOBaHHOCTL YMEHUA NPUMEHATL NOJyYeHHble 3HaHUA AnA
06BbACHEHMA YCA0BMIM NPOTEKAHMA GUIUYECKUX ABNEHWUIN B MpUPOLE U
ONA MPUHATUA MPaAKTUYECKMX pelleHNM B MOBCeAHEBHOM }KU3HU ANA
obecneyeHmns 6esonacHocTU Npu obpalleHnn ¢ BbIToBbIMU NpUbopamm U
TEXHUYECKMMM YCTPOMCTBAMM, COXPAaHEHUS 340p0OBbA U cobatoaeHUA
HOPM 3KOJIOTMYECKOTo NOBEeAEHUA B OKPYrKatoLen cpee; NOHMMaHWe
Heob6XoAMMOCTU MPUMEHEHMUA AOCTUMKEHUN GUBUKU U TEXHONOTUIM ANA
paLUMOHabHOro NPUPOAOMNO/b30BaHUS;

9) chopmmnpoBaHHOCTL COBCTBEHHOM NO3MLMM NO OTHOLLEHUIO K
dur3nYecKo MHPopMaLUU, NOAYyHaeMOMN U3 Pa3HbIX UCTOYHUKOB, YMEHUIN
NCNoAb30BaTb LUPPOBbIE TEXHOIOTUWN AN MOWUCKA, CTPYKTYPUPOBAHMUS,
WMHTepnpeTaunu 1 NpeacTaBieHna y4ebHOM U Hay4YHO-NONYAAPHOM
MHbOpMaLMU;, pa3sBUTUE YMEHUN KPUTUYECKOTO aHa/in3a Nnoy4aemoi
nHpopmaumu;

10) oBnageHmne ymeHUsMn paboTaTb B rpynne c BbIMNOJHEHUEM
Pas/IMYHbIX COLMANBbHbIX PO, NIaHMPOBaTb paboTy rpynnbl,
paLUMOHaNbHO pacnpeaenaTb AeATe/lbHOCTb B HECTAaHAAPTHBIX CUTYaLMAX,
a[eKBaTHO OLIEHMBATb BKAA4, KaXKA4O0ro M3 Y4aCTHUKOB rPynnbl B pelueHne
paccmaTpMBaeMoi Npobaemsl;

11) oBnageHwme (cdopMMPOBAHHOCTL NPeacTaBieHNI) NpaBuIamm
3anmncu usmdecknx dopmyn penbedHO-ToOHYEUHOM cnucTeMbl 0603HaUYEHUIM
N. Bpaitna (gna cnenbix U cnabosugalumx obyyatowmxcs).

12) cdopmMMpoBaHHOCTb MOHUMaHUS PO GUSUKM B SKOHOMUYECKOMN,
TEXHOIOTMYECKOM, COLMANbHOM N 3TUYECKOM chepax AeATeNbHOCTU
Yye/IOBEKA, PON U MecTa GU3UKU B COBPEMEHHOM Hay4YHOMN KapTuHe
MUWPa; POAN aCTPOHOMMM B NMPaKTUYECKOMN AeATeNbHOCTU YeIoBEKa U
Aa/lbHeMNLEeM HayYHO-TEXHUYECKOM PasBUTUM,

13) cdopmMpOBaHHOCTb CUCTEMbBI BHAHWUIN O GUSUYECKUX
3aKOHOMEPHOCTAX, 3aKOHaX, TEOPUAX, AeUCTBYIOWMX Ha YPOBHAX
MUKPOMMUPaA, MaKpoMUpa 1 Merammpa, NpeacTaBieHUn o Bceoblem
XapakTepe $M3MYECKMX 3aKOHOB; NPeacTaB/JeHMNN O CTPYKType
NnocTpoeHmA GU3MYECKOM TEOPUU, YTO MO3BOJIUT OCO3HATb PO/Ib
dYHOAMEHTA/IbHbIX 3aKOHOB U MPUHLMIMOB B COBPEMEHHbIX
npeacTaB/ieHMAX O NPUPOAE, MOHATbL FPaHULLbI MPUMEHUMOCTU TEOPUM,
BO3MOXHOCTU UX MPUMEHEHUA AN OMMUCAHMA eCTeCTBEHHOHAYUYHbIX
AB/SIEHWMA U NPOLLECCOB;

14) cdopMMpPOBaHHOCTE YMEHUA Pasv4aTb YCA0BUA NPUMEHUMOCTH
Mogaenelt GUsUYECKUX TeN U NpoLeccoB (SBAeHUIN): MHepLUanbHas
CUCTeMa OTcYeTa, MaTepmasibHaA TOUYKA, PaBHOYCKOPEHHOE ABUXKEHME,
cBobogHoe nageHue, abcontoTHO ynpyraa gedopmauma, abcoNoTHO
ynpyroe v abcoloTHO HeyNpyroe CTO/IKHOBEHUA, Mode el rasa,
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YKUIKOCTU U TBepAoro (KpUCTaN/IMYECKOTO) TeNa, UaeasbHOro rasa,
TOYeYHbIN 3apAg, OAHOPOAHOE 3/1eKTPUYECKOoe Noje, 0OgHOPOAHOE
MarHuTHoe MoJie, rapMoHMYEecKMe KonebaHusa, maTeMaTUYeCKU
MaATHUK, MAeaNbHbIN MPYKUHHBIM MasATHUK, FapMOHMYECKUE BOJIHbI,
nAaeanbHbl KosiebaTeNnbHbIM KOHTYP, TOHKas IMH3a, MoAe e aToMa,
aTOMHOro A4pa U KBaHTOBOM MOZEeNM CBETa;

15) cdopmmpoBaHHOCTL yMEHUA 06BACHATL 0OCOBEHHOCTU NPOTEKaHMA
OUBNYECKMX ABNEHUN. MeXaHMYeCKoe ABUKEHWE, TEM/IOBOE ABUKEHUE
YacTuL, BELLECTBa, TENIOBOE paBHOBecUe, BPOYHOBCKOE ABUMKEHUE,
anododysna, ucnapeHne, KUNeHMe U KOHAeHCcaUus, NaasBaeHue U
KPUCTaNNM3aUMA, Hanpas/eHHOCTb Tenionepedayn, 3/1eKTpmsauum Ten,
SKBMMOTEHLMAIbHOCTU MOBEPXHOCTM 3aPSAXKEHHOro NPOBOAHMKa,
3/1eKTPOMarHUTHOM UHAYKLUMU, CAMOUHAYKLMWN, 3aBUCUMOCTH
COMPOTUB/IEHUSA NOAYNPOBOAHUKOB "p-" K "n-TMNoB" oT TemnepaTyphl,
pe3oHaHca, MHTepdepeHLUUN BOIH, ANdpaKLMK, AUCNePCUM, MOTHOTO
BHYTpeHHero oTpaxkeHua, doTosadpdeKT, dMsnyeckme NpUHLMMLI
CMeKTpasbHOro aHaausa U paboTbl nasepa, "anbda-" 1 "6erta-" pacnagpl
A4ep, raMma-usydeHue aaep;

16) cdopMMpPOBaHHOCTE YMEHNIN MPUMEHATb 3aKOHbI K/1acCUYeCKOoM
MeXaHWKU, MONEKYNAPHON GU3UKU U TEPMOANHAMMUKM,
3/1eKTPOANHAMMKUN, KBAaHTOBOWM GUIUKKN ONS aHAN3a U 06 BACHEHUSA
ABNIEHUN MUKPOMMPA, MaKpOMMpPa U Merammpa, pasimMyaTb YCAOBUSA
(rpaHuupl, o6nacTn) NPUMEHUMOCTU GUSUYECKMX 3aKOHOB, MOHMMATb
BceoblWmM xapakTep dyHAaMEHTaIbHbIX 3aKOHOB (3aKOH COXpaHeHMUs
MeXaHMYECKO M 3HEPTMN, 3aKOH COXPaHEHMA MMMYAbCa, 3aKOH
BCEMUWPHOIO TATOTEHUSA, NePBbIA 3aKOH TEPMOAMHAMMKM, 3aKOH
COXpPaHeHUs 3/1IeKTPUYECKOrO 3apAaa, 3aKOH COXPaHEHWUA SHePrnn) 1
OrpaHMYEHHOCTb UCMO/Ib30BaHMA YaCcTHbIX 3aKOHOB;, aHa/IM3MPOBaTb
dU3nYECKMe NPOLLECCHI, UCMO/Ib3YS OCHOBHbIE MOOMKEHUSA, 3aKOHbI U
3aKOHOMEPHOCTU, OTHOCUTENIBHOCTb MEXaHUYECKOTo ABUMKEHMUA,
dopmMy bl KWNHEMATUKM PaBHOYCKOPEHHOIO ABUXKEHUA, NpeobpasoBaHuUs
lanMnes oA CKOPOCTU U NepeMelleHUs, TPU 3aKoHa HbloToHa, MpuHLMA
OTHOCUTEIbHOCTM MannNen, 3aKOH BCEMUPHOIO TArOTEHUA, 3aKOHbI
COXpaHEeHWs MMMYAbCa M MeXaHUYEeCKOM 3Heprum, ceasb paboTbl cUAbI C
M3MeHeHMeM MeXaHUYeCKOM 3HEePrnK, YyCA0BMA paBHOBECUA TBEPAOIO
Tena; CBA3b AaB/JEHUSA MOEANbHOTO rasa co cpedHen KMHeTUYeCKoM
SHeprMen TeNJ0BOro ABUMKEHMA U KOHLUEHTPaLMe ero MoaeKy, CBA3b
TemMnepaTypbl BELWECTBA CO CpeaHEN KMHETUUYECKOM SHeprei ero Yactumy,
CBA3b AaBAEHUA UOEaNbHOIO rasa ¢ KOHUEeHTpaLUMel MOEKYI U ero
TemMnepaTypoi, ypasHeHMe MeHaeneesa-KnanenpoHa, nepBebli1 3aKOH
TEPMOAMHAMUKN, 3aKOH COXPaHEHMA SHEPTUM B TEM/IOBbIX NpoLeccax;
3aKOH COXpaHeHUA 3/1eKTPMUUECKOro 3apAda, 3aKoH KyoHa,
NOTEHLMANBbHOCTb 3/1EKTPOCTAaTUYECKOro NOJIA, MPUHLMM Cynepno3numm
3/1IeKTPUYECKUX Noel, 3aKkoHa KynoHa; 3akoHbl OMa 18 yy4acTKa Lenu m
ON5 3aMKHYTOM 3/1eKTPUYECKOM Lienun, 3akoH [dxkoyns-/leHua, 3aKoH
3/1eKTPOMarHMTHOM MHAYKUMW, NpaBuao JleHua, NocTyAaTbl CheLmaabHOM
TEOPUM OTHOCUTENIBHOCTM DUHLUITEMHA, ypaBHEHMe DUHLWITEMHA ANA
¢doToaddeKTa, NepBbIn U BTOPOI NocTynaTbl Bopa, npuHumn
HeonpegeneHHocTH el3eHbepra, 3aKOH COXpaHEHUA 3apsaaa, MacCcoBOTo
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YMCNa M 3HEPTrMK B ALEPHbIX PeaKUMAX, 3aKOH paguoaKTUBHOrO pacnaaa;

17) cdopmmMpoOBaHHOCTL YMEHUIM NPUMEHATb OCHOBOMO/IaratoLLme
acCTPOHOMMYECKME MOHATUA, TEOPUM M 3aKOHbI ANA aHaAM3a U
06bACHEHMA PU3MYECKUX NPOLLECCOB MPOMUCXOAALLMX Ha 3Be34aX, B
3Be34HbIX CUCTEMAX, B MEMKra/lakTUYeCcKoM cpede; ABUXKEHUA HebecHbIX
Ten, 3BOAOUNM 3Be34 U BceneHHom;

18) cdopmMpoBaHHOCTb YMEHWUI MCcCNef0BaTb U aHAIU3UPOBaATb
pasHoobpasHble dMU3MYECKUE ABEHMNA U CBOMCTBA O6BEKTOB, NPOBOAMUTD
CaMOCTOATE/IbHbIE UCC/IeA0BAHUA B peasibHbIX U 1abopaTopHbIX
YC/IOBUAX, YMTaTb M aHa/IM3MPOBATb XapaKTEPUCTUKN NpUBOPOB U
YCTPOMCTB, 06BACHATL MPUHLMMbI UX paboThbl;

19) cdopmmpoBaHHOCTL NpeacTaBieHN 0 MeToaax NoayYeHun
Hay4YHbIX aCTPOHOMMYECKUX 3HAHWNI, BAadeHNe YMEHNAMMU
camocToATeIbHO GOPMYANPOBATL LEeb UccnenoBaHUA (NPoeKTa),
BblABMraTb rMNoTe3bl Ha OCHOBE 3HaHWA OCHOBOMOAraLWMNX GUIUYECKUX
3aKOHOMEPHOCTEN M 3aKOHOB, MPOBEPATb UX SKCMEPMUMEHTAIbHBIMMU
cpeAcTBaMM; NAAHUPOBATb U NPOBOAUTE GUNYECKME SKCMEPUMEHTDI,
onucbiBaTb M aHA/IM3MPOBATb MOYYEHHYIO NPU BbIMOJHEHUN
aKcrnepuMeHTa MHbOPMaLMIO, oNpedensTb AOCTOBEPHOCTb MNOJy4EHHOIo
pesy/bTaTa;

20) chopMMPOBAHHOCTL YMEHUA peLlaTh pacyeTHble 334a4u C ABHO
334aHHOM U HeABHO 3aZ4aHHOM PU3NYECKOM MOAE/bIO: HA OCHOBaHUM
aHa/n3a ycnoBua BblbMpaTb dU3MYECKMe MOLenU, oTBeYaloLme
TpeboBaHMAM 334a4M, MPUMEHATb GOPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTU U
nocTyaTbl GU3MYECKUX TEOPUM NPU UCMO/Ib30BAHNUN MaTEMATUUYECKMX
MeTOZ0B pelleHMA 3a4a4, MPOBOANUTb pacyeTbl HAa OCHOBaHUM
MMEIOLLLMXCA AaHHbIX, aHa/IM3MPOBaTb Pe3y/1bTaTbl M KOPPEKTUPOBaTb
MeToZbl peLleHMA C y4eTOM MOJIyYEHHbIX pe3y/1bTaToB, peLlaThb
KayecTBeHHble 334a4u, Tpebyoline NpUMeHeHNA 3HAHUI U3 pasHbIX
pa3fae/ioB WKOJAbHOIO Kypca GU3UKU, a TaKKe MHTerpaumm sHaHun ns
ApYrvX NnpeaAmMeToB ecTeCTBEHHOHAYYHOrO LUUMKAA: BbICTpanBaTb
JIOTMYECKYHO LEMOYKY paccyXAeHWUIM C ONopoit Ha M3yYeHHble 3aKOHbI,
3aKOHOMEPHOCTU U GU3UYECKUE ABEHMUS,

21) chopMMpPOBaHHOCTb YMEHUIM aHaNM3UPOBaTb U OLEEHUBATD
nocneacTeuns 6bITOBOM M MPOU3BOACTBEHHOM AeATE/IbHOCTU YeIOBEKa,
CBA3aHHOM C GM3MYECKMMU NpPOLIeCCaMm, C MO3ULIMIN SKOOTUYECKOM
fesonacHOCTU; NpeAcTaBAeHUM O paLMOHaIbHOM MPUPOAONO/Ib30BaHUM,
a TaK)Ke pasyMHOM MCMO/Ib30BaHUM AOCTUNKEHMN HAYKU U TEXHOIOTUI
ONA Aa/lbHEMLWEero passuUTUA YeloBeYecKoro obLlecTsa;

22) oBnafgHue pasanyHbiMKU cnocobamm paboTbl ¢ MHPopmaLmein
dU3nYEeCKOro coaeprkaHuMA ¢ MCMOJIb30BaHMEM COBPEMEHHbIX
MHGOPMALMOHHbBIX TEXHONOIUIA, PasBUTUE YMEHUIM KPUTUHECKOTO
aHa/In3a M OLLeHKU AOCTOBEPHOCTU NoayvYaemMon MHopmMaLmu;

23) oBnafgHWe opraHN3aLMOHHbBIMU U NO3HABATE/IbHBIMU YMEHUAMM
camocCToATeNbHOrO NpUobpeTeHMA HOBbIX 3HAHWUIM B NpoLecce
BbIMO/IHEHMA NPOEKTHbIX U y4ebHO-UCCAef0BaTeIbCKUX paborT,
yMeHMAMU paboTaTb B rpynne ¢ BbiMNOJIHEHUEM PA3/IMYHbIX COLMANBbHBIX
poaen, N1aHUpoBaTb paboTy rpynnbl, paLMOHaIbHO pacnpeaenaTb
AEeATeNIbHOCTb B HECTAaHZAAPTHbIX CUTyaUUsaX, aAeKBaTHO OLeHMBATbL BKAAL,
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KaXKZA0ro M3 y4acTHMKOB rpynmbl B pelleHNe paccMaTpuUBaemo
npobnembl;

24) cpopmmupoBaHHOCTL MOTUBaUMKM K Byaylielt npodeccroHanbHOM
OEATENbHOCTM MO CrneLManbHOCTAM GUBMKO-TEXHUYECKOTo Npoduan.
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