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PELLEH3UNA
Ha pabouyyt nporpammy yye6HOW ANCLUNNNHDI
«Punsnka»
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pe3ynbTaToB OCBOEHUA AUCLUMUHBI.

CopepxxaHue paboyeil nporpammbl 0XBaTblBaeT BECb MaTepuan, HeEOOXOAUMbIN ANs
06y4yeHNs CTYLEHTOB CpegHUX cneynanbHbiX YY4ebHbIX 3aBeeHWiA.

Paboyas nporpamma oTpaxkaeT MecTo AUcuUNAnHbI B CTPyKType OOT.
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obyuvalowmxcsa, BKaoYas nabopaTopHble N npakTuyeckne pabotol, 205 4acos;
KOHCcynbTauun - 12 yacoB. CogepxaHue nporpaMmbl HanpaB/ieHO Ha NpuobpeTeHue
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nporpammbl, CTPYKTYPY W COAepXXaHue, YC/OBUSA peanmnsaynmn, KOHTPOb U OLEHKY
pe3y/ibTaToOB OCBOEHUSA AUCLUMAUHDI.

CopepxxaHue paboyeld nporpaMmMbl 0XBaTbiBaeT BeCb MaTepuan, Heo6xo4nMbIiA
ANa 06y4YeHUs CTYAeHTOB CpefHUX cneymanbHbiX Yy4ebHbIX 3aBefeHnin. CoaepxaHue
AUCUUNINHBI BKNKOYaeT B cebd BOCeMb pasfenos. PacnpegenieHne yyebHoro
BPeEMeHW B TeMaTMYeCKOM MNJaHe Mno pasfenam v Temam, a Takxe
nocnefoBaTeNlbHOCTb U3M0XKeEHNA y4ebHOro matepuana, ABNAETCA ONTUMA/bHbIM A/
MOHMMaHWUSA M YCBOEHUA MaTepmnana obydaroLwmmMmncs.

Paboyasa nporpamma oTpa)aeT MeCTO AUcuUnanHbl B CTpykType OOTI.
PacKpblBalOTCS OCHOBHbIE Lienn U 3afayn U3yvyaemon, AUCUUNNHBI - TpeboBaHUA K
pe3y/ibTaTtaM OCBOEHUS AUCLUNAUHBI.

B nporpamme npuBegeHbl TpeboBaHUA K YPOBHI MOArOTOBKM 06yvaroLmxcs
no Kaxomy pasfeny wn Teme, YyuTeHa crneuynmduka Oyayuiein cneymanbHOCTU.
MporpamMmoi A8 3aKpenyieHMa TeOopeTUYeCKUX 3HaHM npepycmarTpuBaeTcs
BbINMO/IHEHME A0CTAaTOYHOr0 Konm4yecTBa nabopaTtopHbIX paboT.

B nporpamme npuBefeHbl COAepXaHue 3ajaHuWin And  CcamoCTOATENbHOrO
N3y4YeHNs, CNUCOK y4eBbHOW NuTepaTypbl U CPpeacTB 00yveHUs.

Mporpamma paccumtaHa Ha 229 yacoB, U3 KOTOopbiXx 205 yacoB - o6a3arenbHas
ayguTopHad ydyebHas Harpyska, 36 4yacoB OTBOAWMTCA Ha MpakTUyeckne u
nabopaTopHble 3aHATUSA. B paboyeil nporpamMme MpOCAeXUBAOTCA MeXNpegMeTHble
cBA3M C obueobpaszoBaTeslbHbIMM UK 06WeENpoOPecCMOHaNbHbIMKU  AUCLUNINHAMMN,
yuTeHa cneunguka oyayuen cneynanbHOCTK.

Paboyasa nporpamma MOXeT ObiTb MCMNONb30BaHa B Yy4ebBHOM npouecce, Mo
AaHHbIM crieynanbHOCTAM.
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HOACHUTEJBHASA 3AIINCKA

1.1 MecTo ANCUMIIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

Oobmmeobpa3oBaTenbHas yueOHasi nuCUUIUINHA «DH3UKay SIBIAETCS 00s3aTENIbHON 4YacThIO
001meoOpa3oBaTeNbHOrO LIMKJIA OCHOBHOH oOpasoBaTenbHO mporpammsl CITO.

[Iporpamma no yuebHOW mucuuruimabl «DU3MKa» COCTaBleHA HA OCHOBE TPeOOBAHUM K
pe3ysibTaTaM OCBOEHHUsl ydeOHoW nucuuruinebl, npencraBieHHbx B ®I'OC COOQO, a takke Ha
OCHOBE XapaKTePUCTHUKU IUIAHUPYEMBIX PE3YJbTATOB IyXOBHO-HPABCTBEHHOIO  Pa3BUTHIL,
BOCIIUTAHMS U COLIUATU3ALIIH 00YUarOIINXCS.

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

Conepskanue mporpammsl 1o (pU3MKE HATIPABJICHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHON
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 BKJIQJ B CUCTEMY 3HaHMH 00 okpy:xkaromem mupe. Kypc ¢pusuku
— CHCTEMOOOPa3YIOIIHHA 1JI1 €CTECTBEHHO-HAYUHBIX YY€OHBIX MPEIMETOB, MMOCKOJBbKY (PU3HIECKHe
3aKOHBI JIeXKaT B OCHOBE MPOIECCOB M SIBJICHHH, M3ydaeMbIX XUMHEH, Ouonoruei, Gpusndeckoi
reorpadueii u acrpoHomuei. Mcmosjp3oBaHHE W aKTUBHOE NPUMEHEHHE (HU3WYECKUX 3HAHUN
OTIpeNeNsIeT XapakTep U Pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTHH B cepe IHEPTreTHKH, TPAHCIIOPTA,
OCBOEHHS KOCMOCAa, MOJIyU€HHUs] HOBBIX MaTepHAJIOB C 33JaHHBIMU CBOMCTBaMU U Apyrux. Msyuenue
¢u3MKH BHOCHUT OCHOBHOH BKJaA B (POPMHPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
oOyuyaromuxcs, B GOpMHUPOBAaHUE YMEHHUI MPUMEHSATh HAYYHBIN METOJ MMO3HAHUS MPH BBITOJHEHUH
UMH y4eOHBIX UCCIIEIOBAHHI.

B ocHOBYy kypca (U3MKH TONOXKEH psii HOEH, KOTOPhIE MOXKHO PpacCMaTpHUBATh Kak
MIPUHLIUIIBI €70 MOCTPOEHMUSI.

Unes nenoctHoctu. B cOOTBETCTBUU € HEN Kypc sBJAETCS JIOTMYECKH 3aBEPIIEHHBIM, 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 Teopuil. Benymum B kypce siBisiercst GOPMUPOBAHHE MPEACTABICHUIN O CTPYKTYPHBIX
YPOBHSIX MaTepuu, BELIECTBE U MOJeE.

Unes rymanutapuzauuu. E€ peanusanusi npeamnosaraeT HUCMIOJIb30BaHHE T'YMaHUTAPHOIO
noTeHIMajga GU3MUECKO HayKH, OCMBICICHHE CBSI3U Pa3BUTHS (PU3UKU 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 oskojormszauuy peanusyercs IOCPENCTBOM BBEAEHUsS] JJIEMEHTOB COAEpIKaHus,
MOCBALIEHHBIX HKOJIOTHYECKUM IPo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTUH, a Takke 00CYKAeHHs MpoOJieM PalMOHAIBHOIO NMPUPOAOIOIb30BAHUS U
JKOJIOTUYECKOH 0€30MacHOCTH.

CreprKHEBBIMH 3JIEMEHTAMU Kypca GH3uKH sABISIIOTCA Pusnueckue 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).

bonpimoe BHUMaHUe yAenseTcsl PELIEHUI0 PacuETHBIX M KauecTBEHHBIX 3anad. Ilpu stom
IUI pacu€THBIX 3a7ad MPUOPHUTETOM SIBJISIFOTCS 3a/a4yMl C SIBHO 3aaHHOW (PH3MUECKOH MOJEINBIO,
MO3BOJAIOINNE MTPUMEHSTh M3yUEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OAHOrO pasfena Kypca,
TaK U UHTErpupys 3HAHUA U3 Pa3HBIX pa3iesioB.

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 WHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

— PasButne nmpencraBieHWHi O HaydyHOM MeETONE TIO3HAHUS ©  (POPMHPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOLIEHHSI K OKPY KAOLINM SIBJICHHSM,

—  ®opMHpPOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK Pe3ysibTaTa M3YYeHHUs] OCHOB CTPOCHUS
MaTepur U PyHIAMEHTAIbHBIX 3aKOHOB (DPHU3HKH,

—  ®opmHupoBaHHE YMEHUH OOBSICHATD SIBJICHUS C UCTIONBb30BAHUEM (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 MPUMEHSITh TEOPETUYECKHE 3HAHUS Ui  OOBSICHEHUS
¢u3nvyeckux SBJICHUH B MPHPOAE M JJISI NPUHSATHS NPAKTUYECKUX PEIIEHUH B TMOBCETHEBHOM
KU3HH,

— OcBoeHne crnocoOOB peIIeHus] pa3jMyHbIX 3a7ad C SIBHO 3aaHHOW (PU3NUIECKOH
MOZIENIBIO, 3ala4, TMOAPA3yMEBAIOLINX CAMOCTOSTEIbHOE CO3laHue (PU3NYECKOH Mojenw,
aJEKBAaTHOW yCJIOBUSM 3a/1a4H,

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

— OBnazeHue METOAaMM CaMOCTOSITENIbHOTO TUTAHUPOBAHHS U MPOBENCHHS (PU3NIECKHX
SKCIIEPUMEHTOB, aHajM3a M HWHTEepIpeTanud HH(POpPMAaUMU, ONpeneseHHss JOCTOBEPHOCTH
MOJIyYEHHOT'O Pe3yJIbTaTa,

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

COJIEP’)KAHUE YYEBHOM TUCIHUILINHBI « PU3UKA»

Pasnen 1. Hay4Hblii MeToa NO3HAHHUSI NPHPOABI.

Tema 1. ®u3zuka — pyHaamMeHTaIbHASI HAYKA O IPHpOJe.

HayuHblit MeTO MO3HAHUS 1 METOJIBI UCCIIENOBAHMSA (PU3NIECKUX SIBJICHUI.

DKCIepHMEHT U TEOpHUs B MpoIlecce MO3HaHUs npuponbl. HalmoneHne u 3KCepuMEHT B
¢dusuke.

CriocoObl m3Mepernst (U3NYECKUX BENUYMH (aHAJIOrOBbIE M LU(POBBIE W3MEPHUTENbHBIC
pUOOPBI, KOMITBIOTEPHBIE TATYUKOBbIE CHCTEMBI).

[MorpeurHocT U3MepeHnit PU3NUECKUX BeTHMUNH (aOCOMFOTHASI U OTHOCHTEINIbHAS).

MonenupoBanue (U3NYECKUX SBJIEHHI W MPOLECCOB (MaTepUasibHAasi TOYKa, aOCONIOTHO
TBEPIOE TEJO, UAEANbHAs KUIKOCTb, MACANbHBINA ra3, TodeuHbld 3apsan). ['unoresa. Ousnueckuit
3aKOH, FPaHULIbI €0 MpUMEHUMOCTH. Pu3nueckas Teopus.

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

Pasnen 2. Mexanuka.

Tema 1. Kunemartuka.

Mexanuueckoe nBukeHHe. (OTHOCUTENBHOCTb MeXaHudeckoro asibkeHus. Cucrema
oTCU€Ta.

[Ipsimast u oOpaTHAst 3aa4U MEXaHUKHL.



Panuyc-BekTOp MaTepHalbHON TOUKM, €ro MPOEKIMHM HAa OCH CHCTEMbl KOOpIMHAT.
Tpaexropusi.

ITepemernenue, CKOpOCTb (CpemHssi CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOPEHHE
MaTepuaibHON TOYKH, UX IMPOEKLMH Ha OCU CHUCTeMbl kKoopauHat. CloxeHHe NepeMelleHuil u
CJIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpPSIMOJMHENHOEe ABIM)KEHHE. 3aBUCHMOCTb KOOpPIWHAT,
CKOPOCTH, YCKOPEHHS U Iy TH MAaTEPUAIBbHON TOUKH OT BPEMEHH U UX TPaHKH.

Cobonnoe nanenue. YckopeHne cBoOOmHOTO nmaneHus. JpiwkeHne tena, OpOIeHHOro oA
yIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHHs MaTepUalbHON TOYKU OT
BPEMEHU U UX IpapuKu.

KpuponuneitHoe aBukeHHE. {BU)KEHHE MAaTEPUATBHON TOUYKU MO OKPY>KHOCTHU. YTIJIOBas U
nuHeiHass ckopocth. Ilepuonm u wactora oOpamenusi. LleHTpocTpemuTenbHoe (HOPMATbHOE),
KacaTesbHOe (TAaHr€HIIHAIBbHOE) U TIOJIHOE YCKOPEHHE MaTePHATbHON TOUKH.

TexHu4eckue yCTpONHCTBA U TEXHOJIOTHYECKHE TPOLIECCHI: CITUAOMETP, ABUKEHUE CHAPSIIOB,
LIETTHbIE, IIeCTePEHYAThIE H PEMEHHBIC TIepeIadl, CKOPOCTHBIC JIUPTHL.

Jlemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, MILTFOCTPALUs KUHEMAaTHYECKUX XapaKTePUCTHUK JBMKEHUS.

CriocoObl HCCIeOBaHMS IBUKEHUH.

Hnnroctpanus npenenbHOro nepexona U H3MepeHne MTHOBEHHONH CKOPOCTH.

[IpeobpazoBanne NBHKEHHI C HCIIOJIB30BAHHEM MEXAHH3MOB.

ITanenue Ten B BO3AyXe U B pa3pesK€HHOM NPOCTPAHCTBE.

Habmronenne  pBrkeHWst — Tena,  OpPOLIEHHOrO  MOX  yIJIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

Hamnpasnenue ckopocTH Npu ABMXKEHUH MO OKPYKHOCTH.

[IpeoOpazoBanue yriaoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TIyTeH, TPACGKTOPUN, CKOPOCTEH MBMXKEHUS OJHOTO U TOTO K€ TeJa
B Pa3HBIX CUCTEMAX OTCUETA.

Jlabopamopnvie pabomut

H3yuenue nBUKeHUS Tela MO OKPYKHOCTHU C MOCTOSIHHOM 10 MOZAYJII0 CKOPOCTBIO.

Ipaxmuueckue pabomei.

Onucanune BUIOB JBH)KEHUS MaTepUaibHON TOUKU.

Tema 2. lunamuxa.

Ilepseiii 3akoH HptoToHa. MHepunanbHbie cucteMbl otcuéra. [IpyHIMN OTHOCHUTEIBHOCTH
Iamunes. HenHepunanbHbie CHCTEMBI OTCUETA (OTIpeNeIeHUe, TPUMEPHI).

Macca tena. Cuna. IIpyHIMN Cyneprno3uLuu Cul.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHON TOUKH.

Tpertnii 3axoH HbIOTOHA 1151 MATEPHANIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb MPaBUTALIMOHHON U MHEPTHON MaccChl.

Cuna TspKeCTH. 3aBHCHMOCTb YCKOPEHHsI CBOOOIHOrO TaneHUsT OT BBICOTBI HaJ
MOBEPXHOCTBIO IUIAHETBI M OT reorpaduveckoll ImUpPOTHL. [IBMKeHHE HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemnepa. IlepBas kocmuueckasi CKOpOCTb.

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

Cuna Ttpenusi. Cyxoe Tpenue. Cuna TpeHUS CKOJBXKEHUS W CUJIAa TPEHHUS] TIOKOSI.
Koadpdunment tpenus. Cuna CONpOTUBICHUS NPU ABIDKEHHH TeNa B JKMAKOCTH WM Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHUSI.

Hasnenue. 'ugpocratuueckoe gasiaenue. Cuna Apxumena.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECChl: MOMAUIUIHUKY, ABWKEHUE
HCKYCCTBEHHbBIX CITyTHUKOB.

Jlemoncmpayuu.

Habnronenne nBI>KEHMS TEJ B MHEPLHMAIBHBIX U HEMHEPLIUAIBHBIX CUCTEMAX OTCUETA.

IIpuHIMN OTHOCUTENBHOCTH.



Kauenuve nByX HMIHHAPOB HIIM INAPOB PA3HOM MAacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLHAIbHOH CHCTEMbI OTCUETA.

CpaBHeHUe paBHOAEHCTBYIOLIEH MPUIOKEHHBIX K TETy CHJI C MPOM3BEICHHEM MAacChl Teja
Ha ero YCKOpeHHe B MHEPLHUAIbHON CUCTEME OTCYETA.

PaBeHCTBO CHJI, BO3HUKAIOLIUX B PE3yJIbTATE B3AUMOCHCTBHS TET.

H3mepenune mMacc no B3aMMOIEHCTBHIO.

HesecomocTsb.

Bec Tena npu yCKOpeHHOM MOABEME U MAZCHUHU.

IleHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHHSI U CKOJIbKEHUSI.

Jlabopamopuvie pabomvut

UccnenoBaHue  3aBUCUMOCTH  CHJI  yIOPYTOCTH,  BO3HHMKAKOIIMX B MPYXKHHE
U PE3MHOBOM 00pasie, OT ux aedopmaruy.

Tema 3. CtaTuka TBEépaOro TeJa.

AbcomoTtHO TBEpHOe Teno. IlocTynaTenbHOEe M BpaIlaTeNIbHOE ABIKEHHE TBEPAOTO TEla.
MoMeHT cuiibl OTHOCUTENBbHO ocu BpauieHus. Ilneuo cunel. CrnoskeHue Cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LlenTp TskecTu Tena.

YcnoBust paBHOBECHUS TBEPAOTO TENA.

YcToiiunBoe, HeycToiunBOe, 0e3pa3InYHOe pABHOBECHE.

TexHuueckue yCTpPONWCTBA W TEXHOJOTMYECKHE MPOLECChl. KPOHLITEHH, CTPOUTENbHBIN
KpaH, peléryaTble KOHCTPY KLIHH.

Jlemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunab! paBHOBECHS.

Jlabopamopnvie pabomut

Hccnenosanue yCcioBuil paBHOBECHs TBEPAOIO TENA, UMEIOLIErO OCh BPALLEHU.

Tema 4. 3aKoHBI COXpaHEHHUSI B MeXaHHUKe.

Hmnynbc MarepuaapHOM TOYKH, CHCTEMbl MaTE€pPHANBbHBIX TOUeK. LIeHTp macc cucrtemel
MaTepHaNbHBIX TOUEK. TeopeMa O ABUKEHUH LIEHTPa Macc.

HWmnynbe Cuibl 1 H3MEHEHNE UMITYJIbCA TEJa.

3aKOH COXpaHEeHUs UMITyJIbCa.

PeakxTuBHOE NBUXKEHUE.

MoMeHT uMmynabca MaTepuaNbHOM TOYKH. lIpencraBieHne O COXpaHEHHMM MOMEHTa
HMITyJIbCA B LEHTPAJIBHBIX MOJISAX.

Pabora cunbel Ha MajoOM M Ha KOHEYHOM mepemerneHuu. I padudeckoe mpencraBieHne
paboThI CHITBL.

MoOUIHOCTb CUIIBL.

Kunernueckast sHeprusi MatepuaipHOW TOYkH. TeopemMa 00 W3MEHEHMH KHHETHYECKOH
SHEPruu MaTePHUAIBbHON TOUKH.

IloreHnmanbHble M HenmoTeHUMaNbHbIE cuibl. IloreHumanbHas sHeprus. IloreHumanbHas
SHEprust ympyro aeGopMupoBaHHOH mpykuHbL lloTeHIMampHast SHEPrusi Teja B OJHOPOIHOM
IPaBUTALUOHHOM oJie. IloreHunanbHas SHeprus Tena
B TPAaBUTALIMOHHOM II0Jieé OJHOPOAHOrO Inapa (BHYTPM W BHE miapa). Bropas kocMmmueckas
CKOPOCTb. TpeThsl KOCMHUYECKasi CKOPOCTb.

CBs13b paboThI HEOTEHIUANBHBIX CHJI C N3MEHEHHEM MEXaHUYEeCKOH SHEPTrUH CUCTEMBI TeJl.
3aKOH COXpaHEHHs] MEXaHUYECKOH SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpasHenue bepHysinu Ans uaeanbHOM SKMAKOCTH Kak CJENCTBHE 3aKOHA COXPAaHEHUs
MEXaHUYECKON SHEPTUU.

TexHuueckue yCTPOHCTBA M TEXHOJIOTMYECKHE IMPOLECCH ABUKEHUE PAKET, BOJAOMET,



KOMEP, MPYKUHHBIA MUCTOJIET, THPOCKOI, (PUIypPHOE KaTaHHUE HA KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEeHUs UMITyJIbCa.

PeakxTuBHOE nBUXKEHUE.

Hsmepenne MOIHOCTH CUJIBL

H3mMmeHeHHe sHepruy Tea Npu COBEPIICHUH paboThI.

B3anmuble npespalneHns KHHETUYECKON M NOTEHLMAJIBHON SHEPIUil TPU ACHCTBUU HA TEJO
CHUJIBI TSDKECTH M CUJIBI YIIPYTOCTH.

CoxpaHeHHne SHEpPTUU MpU CBOOOTHOM TIaICHUH.

Jlabopamopnvie pabomut

Omnpenenerue pabOThI CHIIBI TPEHUS TPU IBUKEHUH TeJla 10 HAKJIOHHOM TIOCKOCTH.

Pasznen 3. MoaexkyasipHasi pU3HKA U TEPMOAUHAMHKA.

Tema 1. OcHOBBI MOJIEKYISIPHO-KHHETHYECKOIl TEOPHH.

OCHOBHBIE TOJIOKEHHUS] MOJIEKYyJIsipHO-KHMHeTHdeckoii Teopun (MKT), wux ombITHOE
obocHOBaHUE. Huddysus. BpoyHoBckoe IBUKEHHE, Xapakrep TBUKCHHUSI
U B3aUMOJIEHCTBUS 4YacTHUL] BelecTBa. MoJenu CTPOEHHUs ra3oB, SKUAKOCTEH U TBEPABIX TNl U
oOBsICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THX Mopesiell. Macca U pasMepbl MOJIEKYJ (aTOMOB).
Konuuectso Bemectsa. IlocrosiHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u cnocoObl e€¢ m3Mmepenus. lllkama Temmeparyp
Ienbcus.

Mopnenp ueanbHOroO ra3a B MOJIEKYJISIPHO-KMHETHUECKON TEOpUM: YaCTULIbI Ia3a JBHXKYTCS
XAO0TUYECKHU U HE B3aUMOJENCTBYIOT APYT C APYTOM.

lasoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas Temmeparypa
(mkana TeMIieparyp KenbBuHa). 3aKoH JlanbToHa. H3sonpoueccel
B HIEAIbHOM Ta3e C TIIOCTOSHHBIM KOJMYECTBOM BellecTBa. | paduueckoe mnpencraBieHne
U30MPOLIECCOB: U30TEPMa, U30X0pa, u3odapa.

CBs13b MeXAy JaBjeHUEM U CpefHell KMHEeTUYeCKONW 3Hepruei nocTynaTelbHOro TerjaoBOro
IBWKEHUS] MOJIEKYJI MIASAbHOTO Tra3a (OCHOBHOE YPAaBHEHHE MOJIEKYJIIPHO-KUHETHUECKOH TEOpPHHU
U/I€aTbHOTO ra3a).

Cesi3b  aOCONIOTHOW  TeMmepaTypbl TEPMOAWHAMUYECKOW CHUCTEMBI CO  CpemHei
KUHETUYEeCKON SHeprueli nocTynaTeJbHOro TEMIOBOrO IBUKEHUS €€ YaCTHLI.

TexHHuecKHe yCTPOWCTBA M TEXHOJOTHYECKHE TMPOIECChL TepMOMETp, Oapomerp,
MOJIyueHHEe HAHOMAaTepUaJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTHULL BELIECTBA.

Monenb OpOYHOBCKOTO IBHKEHHUSI.

Buneoponuk ¢ 3amuchi0 peabHOro OpOyHOBCKOTO IBHKESHHUSI.

Huddysus sxuarocTeit.

Mogaens onbita LltepHa.

IIputszkeHne MOJeKy 1.

Mopenu KpUCTaJUIMYECKUX PEIIETOK.

Habnronenne n uccinenoBaHue U30MpPOLIECCOB.

Jlabopamopnvie pabomut

HsmepeHnue ynenpHON TEIIOEMKOCTH.

TlpoBepka ypaBHEHHUSI COCTOSIHUS.

Tema 2. Tepmoannamuka. TennoBbie MAIIMHBI.

Tepmonunamuyeckast (T/]) cucrema. 3amanre BHEIIHUX yCIOBHMA JJIST TEPMOIUHAMUYECKON
cucteMmbl. BHemHue u BHyTpeHHUE napameTprl. IlapameTpsl TepMOAUHAMUYECKONH CHUCTEMBbI Kak
CpeIHUE 3HAUeHUsI BEJIMYMH, OMMCHIBAIOLINX €€ COCTOSIHIE Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hauano tepmonuHaMuku. Camonpou3BOJIbHAsl pefakcalusi TepMOAMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.
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Mopens wupeanpHOrOo rasa B TEpMOAMHAMUKE — CHUCTEMa YpaBHEHHUI: ypaBHEHHE
Menneneesa—Knanelipona U BeIpakeHue JJIs1 BHyTPEHHEN SHEPruu. Y CJI0BUsSI IPUMEHUMOCTHU 3TON
MOJIEJIM: HU3Kas KOHLIEHTpaLusl YacTHUl], BBICOKHE TeMIlepaTypbl. BrlpakeHue njsi BHyTpeHHeMN
SHEPruy OJHOATOMHOIO HI€aNbHOrO rasa.

KBasucraTuueckue U HeCTaTUYECKHUE MPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Brruncnenne padotsl mo rpaduky mnporecca Ha
pV-nuarpamme.

Tennonepenaya kak crnocod HM3MEHEHHUs] BHYTPEHHEH SHEPruM TEPMOAMHAMUYECKOH
cucteMbl Oe3 coeprueHus: padoTel. KOHBEKIHS, TETUIONPOBOAHOCTD, U3YUYECHHUE.

KonuuectBo Ttemnorel. Temno€MKoCTb Tena. YaeabHas M MOJIAPHAs TEIMJIOEMKOCTH
BellleCTBA. YpaBHeHUe Mailepa. YnenbHas TeIJIOTa CropaHus TomuMBa. Pacuér kKoinuecTsa
TEIUIOTHI IpH Terutonepenaye. [lonsaTue 06 annadbaTHOM mporecce.

Ilepsblii  3axk0H TepMOAWHAMUKH. BHyTpenHssi 5Heprus. KoaudecTBo — TEIJIOTHI
1 paboTa KaK Mepbl H3MEHEHHUS BHYTPEHHEH SHEPTHH TEPMOJUHAMUIECKONH CHCTEMBI.

BTopoli 3akOH TEpMOOMHAMHMKH JJisI PABHOBECHBIX MPOLIECCOB. Yepe3 3aJaHHOe
PABHOBECHOE COCTOSIHUE TEPMOIMHAMHYECKOH CHUCTEMbl NPOXOOUT EIWHCTBEHHAas aanadara.
AOcConroTHAs TeMIepaTypa.

Bropoii 3ak0oH TepMOAMHAMMKH IJIsl HEPABHOBECHBIX IPOLIECCOB. HEBO3MOXKHO IepenaTh
TEIJIOTYy OT 0Oojiee XOJIOMHOro Tena K Oonee Harperomy ©Oe3 komnencaumu (Knaysuyc).
HeoOpaTtuMocTh MPUPOIHBIX MPOLIECCOB.

ITpunuune! geficTBus TemioBbix MamuH. KT/

MaxkcumanpHoe 3Hauenue K11/, [uxn Kapno.

DKOJIOTUYECKUE aCIeKThl HCIOJIb30BaHUs TEIUIOBBIX ABurareneil. TemnoBoe 3arpsizHeHUe
OKpY Karolleil Cpenbl

TexHuveckue ycTpONHCTBA M TEXHOJOTMUYECKHE IMPOLIECCHI: XOJOAMJIBHUK, KOHIUIMOHED,
OV3ENbHBI W KapOIOpaTOpHBIA JABHraTend, mapoBass TypOWHA, TMONy4YeHHE CBEPXHHU3KHX
TeMIIepaTyp, yTHUIN3aLUs KTETUIOBBIX» OTXOAOB C UCIOJb30BAHHUEM TEIUIOBOTO HACcOCA, YTHIIN3ALIUS
OMOOPTraHNYECKOTO TOTLINBA ISl BEIPAOOTKH «TETIOBOI» M AIEKTPOIHEPTHH.

Jlemoncmpayuu.

H3meHeHHe TeMrepaTypbl P aAnadaTHIECKOM PaCIIuPEHUH.

BosaywmHoe orauso.

CpaBHeHHe yaeNbHbIX TEIUIOEMKOCTEH BELECTB.

CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTHH.

UccnenoBanue annadaTHOTO nporecca.

KoMmnbroTepHble MOZIEIH TEIJIOBBIX JBUTAaTENEN.

Tema 3. ArperaTHblie coCTOsIHUSI BelecTBa. Pa3oBbie nepexoanbl.

[MTapoobpazoBanue wu KoHAeHcauus. VicmapeHue u KWIeHHWE. YJeNbHas TEIuioTa
napoobpa3oBaHusI.

HacpbiieHHbIe 1 HeHachILeHHbIe Napbl. KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U JJABJICHUS
HACBIIIEHHOTO Tapa OT TEMIIEPaTyphl, MUX HE3aBUCHMOCTh OT O0OBEMa HACBILIEHHOTO TMapa.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHHsI OT 1aBJIEHUSI B )KUIKOCTH.

Brnaxxnocth Bo3nyxa. AOCONIOTHAS U OTHOCUTEINIbHASL BIAJKHOCTb.

Teépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHH30TPOIUST CBOWCTB KPUCTAJUIOB.
[TnaBnenue n KpucTamu3anus. Y [enbHas Teriora miasneHus. Cyomumanus.

Hedopmarun TBEpmoro Ttena. Pactsokenue um ckatue. Choeur. Moxayne FOura. Ilpepen
ynpyrux aegopmanuii.

TemoBoe pacuIupeHue KHAKOCTeH U TBEPABIX Te, 0OBbEMHOE U JIMHEHHOE pacIIupeHuUe.
AHTapMOHHU3M TEIUIOBBIX KOJNeOAHUI HaCTHUIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHHS TeJ
(Ha Ka4eCTBEHHOM yPOBHE).

IIpeobpasoBanue sHepruu B (Ha30BBIX MEPEXOIAX.

YpasHeHue TerioBoro OajxaHca.
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[MosepxHocTHOe HaTskeHue. KosddunmeHT moBepXHOCTHOrO HaTskeHWs. KammisipHble
siBJieHUs. [{aBiaeHue Mo UCKPUBIEHHON MOBEPXHOCTBIO KUAKOCTH. Popmynia Jlamnaca.

Texnuueckue yCTPOHCTBA ©  TEXHOJOTHYECKHUE TMPOLECCHI. JKUIKHE KPUCTAJUIbIL,
COBPEMEHHBIE MaTEPUAJIBL.

Jlemoncmpayuu.

Tennosoe pacmupeHue.

CBoiicTBa HACHILEHHBIX ITAPOB.

Kunenune. Kunenve npyu nOHM>KEHHOM AABJICHUHU.

Hsmepenue criibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUTBHBIMU TUIEHKAMH.

CwmaunBanHue.

Kanunnsipubie siBneHus.

Mogenn HEeHPFOTOHOBCKOHM KHUIKOCTH.

CriocoObl M3MepeHus BJIaKHOCTH.

Hccnenosanue HarpeBaHus U MJIaBJIeHUs KPUCTAJIMYECKOTO BELIECTBaA.

Buner nedopmanuii.

Habmonenne manbix nedopMaruii.

Jlabopamopnvie pabomut

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

Pa3nen 4. DiekTpoauHamMuKa.

Tema 1. DnexkTpuyeckoe moJie.

OnexTpuzalus Tel U e€ NpOsBIEHUs. JIeKTpU4uecKui 3apsia. [IBa Buaa sJIeKTpUUECKUX
3apsAnoB. [IpoBOIHUKY, TUANEKTPUKHU U MONYPOBOAHUKU. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3aps.
3aKOH COXpaHEHUs dJIEKTPUUECKOro 3apsiaa.

Bzaunmonetictue 3apsinos. Toueunble 3apsiabl. 3akoH KyoHa.

DnexTpuueckoe nosie. Ero neficTerue Ha 3JIEKTPUIECKUE 3aPsIbl.

Hanpsokéaaocte  anektpudeckoro monst.  [IpoOuberil  3apsin.  JIMHMM  HanpsoKEHHOCTH
3JeKTpUUecKoro nojsi. OMHOPOAHOE dJIEKTPUUECKOe TOJIE.

IToTeH1ManbHOCTD 3JIEKTPOCTATUUECKOIO TOJISL. Pasnocth MOTEHLUAJIOB
u HanpsbkeHue. IloTeHnuanbHas 3Heprust 3apsa B 3JeKTpocTaThdeckoMm mnose. IloreHuman
saeKTpocTaTuueckoro mnoist. CBsi3b HANPsDKEHHOCTH TMMOJIA M Pa3HOCTH  TOTEHLUANOB  JJIs
3IEKTPOCTATHYECKOTO NOJIsI (KaK OTHOPOIHOTO, TAK U HEOIHOPOIHOTO).

IIpuHIMD cynepno3uLny 3JeKTPUIECKUX MOoJeH.

ITone Toweunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOW cdeprl. Ilone paBHOMEpHO
3apsoKeHHOro mo oObémy 1mapa. [loje paBHOMEPHO 3apsoKEHHOW OeCKOHEYHOW IJIOCKOCTH.
KapTtune! nuHUN HaNpsKEHHOCTH 3TUX MOJIEH U S3KBUNOTEHIIMAJIBHBIX TOBEPXHOCTEN.

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

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

KonpeHncarop. DnekTpo€MKOCTh KOHASHCATOPA. DJIEKTPOEMKOCTD IJIOCKOIO KOHAEHCAaTOopa.

ITapannenbHoe  coenuHEHHWE  KOHAEHCATOPOB. ITocnenoBarenbHOE  COeqUHEHUE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOTO KOHEHCaTopa.

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

TexHuyeckue ycTpoNCTBA U TEXHOJOTMYECKHE IMPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATHYECKAs] — 3allHNTa, 3a3€MJICHHE JJEKTPONpUOOpPOB, KOHAEHCATOPBI, TI'eHEepaTop
Ban ne I'paada.

Jlemoncmpayuu.

YCTpOUCTBO U NPUHLUI ACHCTBUS 3JIEKTPOMETPA.

DNIeKTPUUECKOe T0JIe 3aps’KEHHBIX IAPUKOB.

DJNeKTpUUecKoe MOJIe IBYX 3aps’KEHHBIX IJIACTHH.

Mopnens snekTpocraTudeckoro reHeparopa (Ban ne I'paada).
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IIpoBOAHUKH B 3IEKTPUUYECKOM MOJIE.

DJEKTPOCTATUYECKAS 3AIINTA.

Y CTpOHCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOINAAH MJIACTUH, PACCTOSHMUS
MEXy HUMU U AMBJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIeKTPUYECKOT0 MOJIs 3aPsKEHHOI0 KOHEHCAaTopa.

3apsnka u pa3psiika KOHAEHCaTopa Yepe3 pe3nucTop.

Tema 2. IlocTOSTHHBII 3JIEKTPHYECKHH TOK.

Cuna toka. ITocTosiHHBIN TOK.

VYcnoBuss CyLIECTBOBaHMsI IMOCTOSIHHOIO  3JIEKTPUYECKOro Toka. MCTOYHMKM — TOKa.
Hanpsxenne U u SJ1C €.

3akon Oma aist y4acTKa LICTIH.

DNeKTpUUecKOoe CONMPOTHUBIIEHHE. 3aBUCUMOCTb CONPOTHUBIICHUS OAHOPOAHOIO MPOBOJHUKA
OT €ro JUIMHBI U MJIOLIaN MONEePEeYHOro ceueHus. Y 1ebHOe CONPOTHUBIIEHNE BEIEeCTBA.

IlocnenoBarenbHOe, mMapajulebHOE, CMELIAHHOE COEJUHEHHE MPOBOAHUKOB. Pacuér
Pa3BETBIEHHBIX AyeKTpuueckux Henei. [1pasuna Kupxroda.

Pabora snekrpudeckoro Toka. 3akoH Jlxxoyns—JleHna.

MoInHOCTb BIEKTPUUECKOTO TOKa. Tennosas MOI[HOCTb, BbIIEJIsIEMast
Ha pe3nucTope.

3/1C v BHYTpeHHEE CONPOTUBIICHNE NCTOYHUKA TOKa. 3aKoH OMa [yt OJTHOH (3aMKHYTOMH)
3JIEKTPUYECKOH Lenu. MoIHOCTE ucTouHNKa TOKa. KopoTkoe 3aMbikanue.

KonpneHncatop B Lienu NocTOSIHHOTO TOKA.

TexHu4eckue ycTpoicTBa U TEXHOJIOTHYECKHe MPOLIECCHI. aMIIEpPMETP, BOJIBTMETP, PEOCTaT,
CUETUYHK 3JIEKTPUYECKON IHEPTUH.

Jlemoncmpayuu.

Hsmepenne cuiibl TOKa U HANPSKEHUs.

HccnenoBanue 3aBUCUMOCTH CHJIbl TOKa OT HalpsDKEHUs ISl PE3UCTOpa, JIAMIIBI
HaKaJUBaHUs U CBETOAUO/A.

3aBUCUMOCTb CONPOTHUBJICHUs LWIMHAPUYECKUX IPOBOAHUKOB OT J[JMHBL, IUIOLAAH
MOTIePEYHOro CeUeHUsl U MaTepuana.

Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBJIEHUS IIPU MOCTOSIHHOM HAIPSIKEHUH.

IIpsmoe wusmepenne DJIC. KopoTkoe 3aMblkaHHE TajbBaHUYECKOIO  3JIEMEHTa
U OLIEHKa BHYTPEHHETr0 CONPOTHUBIICHHUS.

Criocobbl coenuHeHnst ICTOYHUKOB Toka, DJIC Garapeii.

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

Jlabopamopnvie pabomut

HccnenoBanue cMeIaHHOTO COEIMHEHHUS] PE3UCTOPOB.

HsmepeHue yaenbHOro CONnpOTUBIIEHUS IPOBOIHUKOB.

Hsmepenne D/1C 1 BHyTpeHHEro CONPOTUBIIEHUS] UICTOUHHKA TOKA.

Tema 3. Toku B pa3Iu4HBIX Cpeaax.

OnekTpuyueckass MPOBOJAUMOCTb Pa3JIUYHBIX BEINECTB. OJEKTPOHHAs IPOBOAUMOCTH
TBEPABIX ~ METAJJIOB.  3aBUCUMOCTb  COINpPOTUBJIEHUS  METa/NIOB  OT  TEMIIEpaTyphbl.
CBepxnpoBOANMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.

IMonynposopauku. CoOCTBeHHass Y TNPUMECHAas MPOBOIUMOCTb  IOJYIPOBOAHHUKOB.
Caroiictsa p—n-nepexona. [1oaynpoBOJHUKOBBIE TPHOOPHL.

DNeKTpUUeCKU TOK B JJIEKTPONMTAX. DJIEKTPOIUTHYECKAsl JUCCOLMALUA. DJEKTPOIIHU3.
3axonbl Dapazest 1151 SIEKTPOIU3a.

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

TexHuyeckue ycTpoiicTBa M NPAaKTUUECKOE NPUMEHEHHE. Ta3opa3psaHble JIaMIIbl,
3JIEKTPOHHO-NIy4YeBass TPyOKa, IMOJYIPOBOAHUKOBBIE NPUOOPHI IHOA, TPAH3UCTOP, (POTOIUOL,
CBETOMIMO/, TaJIbBAHUKA, Pa(QUHUPOBAHUE MENH, BBITUIABKA ATFOMHUHUS, SJIEKTPOHHAS MUKPOCKOITHSI.

Jlemoncmpayuu.

3aBUCUMOCTD CONPOTUBIIEHUS] METAIIJIOB OT TEMIIEPATYPhI.

IIpoBOAUMOCTD 3JIEKTPOJIUTOB.

3akoHbl 35ekTponusa Papazes.

Hckposoii pa3psaa 1 npOBOAUMOCTb BO3yXa.

CpaBHeHHne NPOBOJUMOCTH METANJIOB U MOJYIPOBOIHUKOB.

OaHOCTOPOHHSISI MPOBOAUMOCTD AUOJA.

Tema 4. MarautHoe nmouJie.

BzanmonelicTBue MNOCTOSIHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. Mar"HutHoe moje.
Bextop marmutHON MHAyKLMH. [IpyHUMN Cyneprno3uiMy MAarHUTHBIX MOJed. JIMHUM MarHuTHON
UHAYKLHH.

MarHutHoe TOJie  TPOBOAHMKA C  TOKOM  (IPSMOTO  NMPOBOAHMKA,  KATYIIKH
U KpyroBoro BuTka). OneIT Dpcrena.

Cuna Amrmepa, €€ HarnpaBJICHUE U MO JIb.

Cuna Jlopenma, e€ HampaBlieHHM€ W MOAYJb. JIBH)KeHHE 3apsDKEHHOM — YaCTUILIbI
B OJTHOPOHOM MarHUTHOM mose. Pabota cuibl Jlopenna.

MarnutHoe nojie B BeuiecTse. PeppomMarHeTuky, napa- U AMaMarHeTHKH.

TexHuyeckue ycCTpOHCTBA U TEXHOJOIMYECKHE MPOLECChl. IPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTeP-MyJbTHMETP, OJJEKTponBurarens Skodu, yckopurean
3JIEMEHTAPHBIX YaCTHLI.

Jlemoncmpayuu.

Kaptura JsuHMA WHOIYKOUM MAarHUTHOTO TIOJNSL  TOJIOCOBOTO M MOAKOBOOOPa3HOro
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHME MarHUTHOM MHAYKLUMU TOJA  JJMHHOIO MPSIMOTO  IPOBOJHMKA
Y 3aMKHYTOT'O KOJIbLIEBOT'O MPOBOJHUKA, KATYLIKH C TOKOM.

B3anmonelicTBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

Jerictue cuiel JIopeHLa Ha HOHBI 3JIEKTPOJIUTA.

Habnronenne nBH>KEHHS MyYKa 3JEKTPOHOB B MATHUTHOM I10JIE.

[TpuHIMT NEHCTBHS 3JIEKTPOU3MEPUTENBHOTO MPHOOPA MATHUTORJIEKTPUIECKOH CHCTEMBI.

Jlabopamopnvie pabomut

HccnenoBannue MarHuTHOTO MOJIsI TOCTOSIHHBIX MArHUTOB.

Tema 5. DaeKTpOMarHuTHasi HHAYKIIHS.

SIBneHue snexTpoMarHuTHON uHAyKUMU. IloTok BekTopa MarHuTHOM uHAykuuu. 2J1C
UHAYKLUHUU. 3aKOH 3JIeKTpoMarHuTHol uHaykuuu Papanes. Buxpesoe anexktpuueckoe nosie. Toku
Dyko.

OJ1C uHAYKIMK B TPOBOJHUKE, ABMXKYLIIEMCSl B OTHOPOJHOM MarHUTHOM IOJI€.

IIpasuino Jlenna.

HnunyktuBHOCTh. KaTylika MHOYKTHUBHOCTH B LENUM MOCTOSHHOIO TOKa. SIBieHue
camonHaykuuu. JJIC caMouHIy KIHH.

DHeprusi MArHUTHOTO MOJIS KaTYIIKHU C TOKOM.

DJNEKTPOMArHUTHOE TIOJIE.

TexHUUecKne yCTPOMCTBA U TEXHOJOTHYECKUE MPOLECChl: MHAYKLHUOHHAS Me€4b, COJICHOU,
3aIlMTa OT 3JIEKTPU3ALNHU TeJl MPU ABWKEHUU B MATHUTHOM T0Jie 3eMIIH.

Jlemoncmpayuu.

Habmronenne siBieHUs 3IEKTPOMArHUTHOH WHTY KITHH.
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HUccnenosanue 3aBucumoctu J/1C HHAYKIIMHU OT CKOPOCTH N3MEHEHHs] MarHUTHOTO MOTOKA.

IIpasuno Jlenna.

[TaneHne MarHuTa B alFOMUHUEBOH (MeqHOI) TpyOe.

SIBneHune caMOMHIY KLU,

Hccnenosanue 3aBucumoctu DJIC caMOMHIAYKLMU OT CKOPOCTH W3MEHEHHs CUJIbl TOKa B
Leny.

Paznen S. KosieGanusi u BoJIHBI.

Tema 1. Mexanuueckue KoJe0aHusl.

KoneGarenpras cucrema. CBoOOgHBIE KONIEOAHUS.

I'apmonnveckue  xonebanus.  KuHemaTnmueckoe W JMHAMHYECKOE  OMHCAHHE.
DHepPreTU4ecKoe OMUCaHue (3aKOH COXPAHEHUS MEXaHHYECKOUW SHepruu). BbIBOI AUHAMHYECKOTO
ONMCaHUs rapMOHHUYECKUX KosiebaHui u3 ux SHEPreTU4YeCcKoro
U KHHEMAaTHU4eCKOI'O OMUCAHUS.

Ammuntyna u ¢asza konedanui. CBsi3b aMIUTUTYABl KOJNEOAHUI MCXOAHOH BEJTUYUHBI C
aMILTUTYAaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHUSI.

ITepuon u vacrorta xonebanuii. Ilepron Manbx cBOOOAHBIX KOJEOAHHMI MAaTEMAaTUYECKOTO
masiTHUKa. [lepuon cBoOoAHBIX KonebaHui NPy KMHHOTO MasSTHHKA.

[TonsiTne o 3aTyxaromux konebanusx. BeiHykneHHble koneOanms. Pe3onanc. PesoHaHcHas
KpuBasi. BiusiHue 3aTyXaHus HA BUJ PE30HAHCHON KPUBOH. ABTOKOJIEOAHUS.

TexHuvyeckne yCTpPONHCTBA U TEXHOJOTMYECKHE ITPOLIECChl. METPOHOM, 4Yachl, Kadely,
My3bIKaJIbHbIE HHCTPYMEHTBI, cericMorpad.

Jlemoncmpayuu.

3amuck KonedaTeNbHOTO ABIKEHUS.

Habmronenne  He3aBUCHMMOCTHM — TepuUOAa  MajibIX  KoynebaHMH  Tpy3a Ha  HUTH
OT aMIUIUTY AbL.

UccnenoBanue 3atyxaromux KojaeOaHui 1 3aBUCHMOCTH MEPHUOIa CBOOOIHBIX KOIEOaHUH OT
COTIPOTUBJIEHUS.

UccnenoBanue konebaHWil Tpy3a HAa MACCHUBHOW TMpPyXKMHE C ILENIbI0 (HOPMHUPOBAHHS
npeAcTaBIeHUH 00 HaeaTbHOW MOJENHN MPYKUHHOTO MasSTHUKA.

3aKOH COXpaHEHHUs SHEPTUH MPH KOJEOAHMSIX TPy3a Ha NPy KUHE.

UccnenoBaHue BBIHYKIEHHBIX KOJIEOaHHH.

HabmoneHue pesoHaHca.

Jlabopamopnvie pabomut

UzyueHne 3aKOHOB IBUKEHUS Tella B XOJe KoJieOaHHii Ha YIIPyTOM IO/IBECE.

Hsyuenune nBUKEHUS] HUTSHOTO MasiTHUKA.

Tema 2. DeKTpoMarHUTHbIE KOJ1e0aHUSA.

Konebarenpnpiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJICOAHWS B WACATHBHOM
konebarenbHOM KoHType. Dopmyna TomcoHa. CBs3p aMmumiTyAbl 3apsiia KOHAEHCATOpa C
aMILTUTYAON CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUs SHEPTUHU B HICATbHOM KOJIeOaTeIbHOM KOHTY Pe.

3aryxaromue 3JEeKTpOMarHuTHble  KoneOaHusi.  BBIHy>KAE€HHBIE  3JIEKTPOMArHUTHBIE
KosiebaHusl.

Ilepemennbiii TOK. MOIIHOCTL MEPEMEHHOTO TOKAa. AMIUIUTYJHOE U JEHCTBYIOLIee
3HAYEHHNE CUJIBI TOKA M HAINPSDKEHUS MPU PAa3JIMYHON (popMe 3aBUCHMOCTH MEPEMEHHOTO TOKa OT
BPEMEHH.

CunycounanbHbIil epeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylLIKa UHAYKTUBHOCTU B
LIeNH CUHYCOUJAIbHOIO EPEMEHHOr0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HampsokeHUH.

UneaneHblii Tpancopmarop. IlpousBoncTso, mepenada W moTpeOJeHHE 3JIEKTPHUECKON
SHEpPrHUu.

OKOJIOTUYECKUE PUCKU MPU TMPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa HCHONb30BaHUs
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3JIEKTPO3HEPTUU B MIOBCEAHEBHON KU3HU.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOLECCHl. AJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMeHHOro TOKa, INHUU 3JIeKTpoIepenay.

Jlemoncmpayuu.

CBoOOnHBIE HJIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBHCHMOCTb YaCTOThI CBOOOIHBIX KOJNIEOaHUH OT MHIYKTHBHOCTH U €MKOCTH KOHTYa.

OcumuiorpaMMbl 3JI€KTPOMArHUTHBIX KOJIEOaHHH.

I'enepaTop He3aTyXarOLINX 3JIEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 31eKTPOMarHUTHOTO FreHepaTopa.

BoIHY KI€HHBIE CHHY COMIAIbHBIE KOJIEOaHMS.

Pesucrop, karyuika HHIyKTUBHOCTH U KOHAEHCATOP B LIEMH [IEPEMEHHOIO TOKA.

PesonaHnc mpu mocienoBaTeNbHOM COEAUMHEHMM PEe3UCTOpa, KaTYIIKH HHIYKTUBHOCTH U
KOH/IeHCaTopa.

YCTpoHCTBO M MPUHLUIT ASUCTBHS TpaHCcHopmaropa.

Mopenp TMHUH 3JIeKTpOoTIepeaalu.

Jlabopamopnvie pabomut

Hzyuenue TpancdopmaTopa.

Tema 3. MexaHn4ecKue H 3JIEKTPOMATHUTHBIC BOJIHBL.

MexaHuueckre BOJHBI, YCIOBUs UX pacnpocTpaHeHus. [lonepeuHble u NpoioNbHbIE BOJIHBL
Ilepuon, CKOpPOCTb pacnpoCTpaHEHUs U JUIMHA BOJHBL. CBOICTBa MEXAHUYECKUX BOJIH: OTPaKeHHE,
npeJoMIIeHUE, HHTepEepeHIHs U AUPAKLSL.

3Byk. CxopocTth 3Byka. [ poMKkOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBOeE 3arpsA3sHEHUE OKPY KAKOLIEH CPEIblL.

DNeKTPOMarHUTHbIE BOJHBL. YCJIOBUS H3JIy4YeHHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anmuas
OpHEHTALMs] BEKTOPOB B 3JIEKTPOMArHUTHO BOJIHE.

CpolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpPakeHUE, IMpeJOMIIeHHe,  IOJsipU3aLys,
uHTEepPepeHIHs U AUGPAKIIHSL.

IMlkana »>aexTpOMarHUTHLIX BOJH. IIpuMeHeHHe >JIeKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMNEl panUOCBS3U U TeNeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arps3HEHNE OKPY KAIOIIEH CPEIbL.

TexHuyeckue ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHHE. My3bIKaJbHble HHCTPYMEHTEHI,
pamap, paiMONPUEMHIK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neub, yapTpa3ByKOBasi AHATHOCTHKA
B TEXHUKE U MEAULIVHE.

Jlemoncmpayuu.

OO6pasoBaHue 1 pacpoCTpaHEHHUE NONMEPEYHBIX U MPOAOIBHBIX BOJH.

Konebmomeecst Teno Kak HICTOYHHUK 3BYKA.

3aBUCHMOCTbD JIJTMHBI BOJHBI OT YaCTOTHI KOJIEOaHHIA.

Habmronenne oTpaxeHust U MPENTOMIIEHUS] MEXaHUYECKHUX BOJH.

Habmronenne natepdepeHny U qTudpakiuud MEXaHUYECKUX BOJTH.

AKycTHUYeCKHI pe3oHaHC.

CaolicTBa yJIbTpa3ByKa U €ro MpUMeHEeHUe.

Habmronenne CBsi3W TPOMKOCTH 3ByKa W BBICOTBI TOHa C aMIUTUTYAOH M YacTOTOH
KonebaHui.

Hccnenosanue  CBOWCTB  BJEKTPOMArHUTHBIX — BOJH.  OTPaX€HHUE,  MPEIOMIICHHE,
noJisipusanus, audpakums, nHTephepeHLus.

OO6Hapy>xeHne HHQPaKPaCHOTO U yIbTPA(PHONETOBOTO U3y YEHHH.

Tema 4. OnTuka.

IIpssMonuHeliHOEe pacnpoCTpaHEHUE CBeTa B OAHOpoAHOW cpene. Jlyuy cBera. ToueuHslii
HCTOYHUK CBETA.

OtpaxxeHue  cBera.  3akOHBI  OTpaxkeHHUss  cBera. IlocTpoeHue — M300pakeHUH
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B TUI0CKOM 3epkaiie. Cepudeckue 3epkaia.

IIpenomnenne cBera. 3akOHBI MPEJOMJICHHMs CBeTa. AOCOJIOTHBIH  IOKa3aTelsb
npenomyieHusi. OTHOCUTENBHBIM mokasaTenb mpenomieHus. I[IOoCTOSAHCTBO YacTOThI cBeTa U
COOTHOLIEHHE JJIMH BOJIH NP Iepexoie MOHOXPOMAaTUYECKOT0 CBETa Yepe3 TpaHUIly pasjaena qByX
ONTUYECKUX CpeES.

Xon nyueit B nmpusme. Jucnepcus ceera. CioxkHbIi coctas Oenoro cera. L{ser.

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroy NOJHOrO BHYTPEHHETO OTPaskeHMUSI.

Cobupatomme U paccemBaromiue JHUH3BL. ToHKas JsmH3a. DOKYyCHOE pPAaCCTOSHUE
U ONTHYECKasl CHUJIa TOHKOH JIMH3BL 3aBUCHMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOW ChepuvecKoi
JIMH3BI OT €€ reOMETPUU U OTHOCUTENILHOTO MOKa3aTeNs NPeIOMIIeHHS.

®DopMysia TOHKOH JIMH3BL. Y BEJIUYEHUE, 1aBaeMOe JTNH30M.

Xon dydva, MPOLIEALIEro JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ I'JIaBHON ONTHYECKOM OCH.
IToctpoenue n300paKeHH TOUKHU u oTpe3ka npsiMOi B cobuparommx
U pacCeMBAIOLIUX JMH3aX U UX CUCTEMAX.

Onrtuueckue npudopsl. Paspemaromas cnocoOHoCTh. 713 Kak onTuyeckast CHCTeMa.

IIpenensl MPUMEHUMOCTH TF€OMETPUIECKON ONTHUKU.

BonnoBasi ontuka. WuTtepdepenuus cBera. KorepeHTHble UCTOYHUKU. Y CJIOBHS
HaOJIIOIEHUST MAKCHIMYMOB U MHHMMYMOB B WHTE€P(EPEHIIMOHHON KapTHHE OT JIByX KOT'€PEHTHBIX
UCTOYHUKOB. [IpuMeps! K1acCHUeCKUX HHTEPPEPEHIIHNOHHBIX CXEM.

Huppakiust  ceera. /JudpaxuuoHHass pemérka. YCIoBU€ HAOMIOAEHHUsS] TJIABHBIX
MaKCHMyMOB IPH MaICHHH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIUOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: OYKH, JyMa, IEepUCKOII,
¢oroanmnapar, MEKPOCKOII, TPOSKIIMOHHBII anmapat, MPOCBETIIEHHE ONTHKH, BOJOKOHHAS ONTHKA,
TUQPaKLINOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHbI OTPa’KEHUs CBETA.

Hccnenosanue npenoMieHys CBeTa.

Habnronerne noTHOro BHy TPEHHETO OTpakeHusl. MoJiesb CBETOBOA.

HccnenoBanue Xoma CBETOBBIX IyYKOB uepe3  IUIOCKOMApa/UIENbHYIO — IUIaCTHUHY
U IIpU3My.

UccnenoBanue cBOMCTB H300paskeHUH B JIMH3AX.

Mogenu MUKPOCKOMNA, TEJIECKONA.

Habmonenue untepdepeHium ceera.

Habmronenne 11B€TOB TOHKUX TIEHOK.

Habmonenue nudpakimu ceera.

Uzyuenne nudpakiMOHHON PEIETKH.

Habmonenue nudpakiimOHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Habmronerne nossipusaniy cBeTa.

IIpumMeHeHMe MONAPOUIOB I U3YyUEHUsI MEXaHUYECKUX HaIPsDKEHUH.

Jlabopamopnvie pabomut

Hsmepenune nokasaTesns NpeJoMIIEHUs CTEKIIA.

Pa3nen 6. OcHOBBI CIeHAJILHON TEOPHH OTHOCHTEJILHOCTH.

Tema 1. Teopusi 0THOCHUTEJILHOCTH

I'panuupl NpUMEHUMOCTH KJIacCHYECKOM MexaHuku. llocTynaTel cnenuaipHOW TeOpHUH
OTHOCHUTEJIbHOCTH.

IIpocTpaHcTBeHHO-BpeMeHHOH  mHTepBaji.  IIpeoOpasosanmss  Jlopenua.  Ycnosue
MPUYHUHHOCTH. OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3amenseHue BPEMEHU
U COKpAallleHUe JJIUHBI.

DHeprust U UMITYJIbC PENSATUBUCTCKOMN YaCTHLIbI.
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CBs13bp Maccel € 3Hepruel U UMITYJIbCOM PENATUBUCTCKOMN YaCTULbl. DHEPrUs MOKOSI.
TexHuueckue yCTPONWCTBA M TEXHOJOTMYECKHE IIPOLECCHI. CHYyTHUKOBBIE NPUEMHHKH,
YCKOPUTENH 3aPSIKEHHBIX YaCTULL.

Pa3znen 7. KanToBas ¢pusuxka.

Tema 1. KopnyckyasipHo-BOJIHOBOM qyau3Mm.

PaBHOBecHOEe TeruiOBOe wW3NydeHHE (W3IydeHHe aOCONIOTHO UYEPHOro Tena). 3aKOH
cMeleHus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBIL. DHEPTHsl U UMITYJIbC (POTOHA.

Dotordpdext. Onbirel A.I'. Croneroa. 3akoHs! poTtoaddexra. YpaBHeHHEe DHHIITEHHA TS
doroadpdexra. «Kpacnas rpanunay poroaddexra.

Haenenne cBera (B YAaCTHOCTH, [aBJIEHHE CBeTa Ha aOCONIOTHO TOTJIOLIAFOINYIO
1 abCONIOTHO OTpakaroInyro noBepxHOCTh). OmbiThl [1.H. Jlebenena.

Bonnosele  cBoiictBa wactuu. Bosnbl  ne bpoiina.  [lnuna  BosHBL  Ae bpoiins
U pa3Mepnl 00JacTH JIOKAJNHM3AMK JBHXKYINEHCS YacTUIbl. KOpIyCKyJIsIpHO-BOJIHOBOW Iy aJIH3M.
Judpakuus 37eKTPOHOB Ha KPUCTAJLIAX.

Crnennduxa n3mepenuii B Mukpomupe. CooTHoleHus: Heonpenenénuocrel I efizendepra.

TexHHUeCKHe YCTPOHCTBA M TEXHOJOTHYECKHE IPOLECCHl: CHEKTPOMETpP, (OTOSJIEMEHT,
¢doTonaTuMK, TYHHENbHBIA MUKPOCKOII, COJIHEUHas OaTapesi, CBETOIHO.

Jlemoncmpayuu.

DoTo3ddeKT Ha yCTAaHOBKE C [IMHKOBOH MJIACTHHOH.

HccnenoBanue 3akoHOB BHeIIHETO (oTodddekTa.

UccnenoBaHue 3aBHCUMOCTH COMPOTHBIIEHHS MTOJTYTPOBOHUKOB OT OCBEIEHHOCTH.

Cseronuon.

Conneunas Oatapest.

Tema 2. ®uszuka aToma.

OnbITHI O UCCIIEAOBAHUIO CTpOeHUs aToMa. [lnanerapHas monens aroma Pesepdopaa.

IMoctynater bopa. W3nyyenne wu mornomeHne (OTOHOB TPH MEpPexoje aToma
C OJTHOTO YPOBHsI SHEPIUU Ha APYTOM.

Bunb! ciektpoB. CniekTp ypoBHEH 3Hepruu aToMa BOAOPOA.

CrioHTaHHOE U BBIHYKJEHHOE n3yueHue csera. Jlasep.

TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIEKTPajbHBIM  aHAJIU3
(criekTpocKoI), 1a3ep, KBAHTOBBII KOMITBIOTEP.

Jlemoncmpayuu.

Mopnens omnbita Pesepdopna.

Habnronenne nuHEHUaThIX CIEKTPOB.

YCTpPONUCTBO U AEHCTBHE CYETUNKA HOHU3UPYOIUX YaCTHULL.

Onpenenenue AJIMHBI BOJIHbI JIa3€PHOTO W31y YEHMUSI.

Jlabopamopnvie pabomvt

HabOmtoneHue TMHEHYATOrO CIIEKTPA.

lIpakmuueckue pabomut

KBanTsI cBETA.

Tema 3. ®u3nKa ATOMHOIO S1APA H JIEMEHTAPHBIX YaCTHII.

Hyxnonnass monens simpa I'eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe 4YMCIO sapa.
Hsotonsl.

PannoaktuBHOCTE. Anb(a-pacnan. DneKTpOHHBIH M MO3UTPOHHBIN Oera-pacman. I'amma-
U3JIyYeHHE.

3aKkOH paauOaKTUBHOrO pacrnajga. PamuoaxkTtuBHble H30TONBI B mpupoge. CpolicTea
MOHU3HPYIOLIEro U3JydeHus. BnusHue paguoakTUBHOCTH HA JKUBBIE OpraHu3Mbl. ECTeCTBEHHBIN
¢bon mnydenus. Jlo3uMeTpusi.
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DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie cuubl. Jledekt Macchl sapa.

SAnepubie peakuuu. [enenne u cunres simep. Anepusie peaktopsl. [IpodnemMbl ynipapisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUECKHE aCIIEKThl Pa3BUTHUSA AAEPHOMN SHEPTreTHKU.

Mertoas! perucTpaluy U HCCAEAOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMEeHTAIbHBIE B3aUMOAEHUCTBUA. bapuonbl, Me30HBI M JjenToHbl. Ilpencrasinenue o
CrannaptHoit mogenu. KBapk-rirooHHasi MOAEINb aIpOHOB.

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

EnnncTBO DM3HYeCcKOl KapTHHBI MHUpA.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLIECCHI. AO3UMETpP, kamepa BunbcoHa,
SIEPHBIN peakTop, TEPMOSIIePHBIT peakTop, aTOMHast 6omba,
MarHUTHO-PE30HAHCHAst TOMOTpadust.

Pa3aen 8. JjieMeHTBI aCTPOHOMHUH U ACTPOPU3UKH.

Tema 1. dTans! pazButus actpoHomun. CosiHeuHas cuctema. I'anaktuka. Beesiennas.

Ortansbl pazButus actpoHoMuu. [IpukiaaHoe U MUPOBO33pEeHUYECKOE 3HAUEHHE aCTPOHOMMHU.
[TprMeHUMOCTD 3aKOHOB (PU3UKH IJIs1 OOBSCHEHNS TPUPOABI KOCMUYECKHUX OOBEKTOB.

Meronbl  acTpoHOMHMUYECKHX HccienoBaHuii. CoBpeMeHHbIE ONTUYECKHE TeJEeCKOIbI,
PaTUOTENIeCKONbI, BHEATMOC(EpHAs aCTPOHOMUSI.

Bun 3Bé3nH0T0 HeOa. Co3Be3nus, sipkue 3BE3MbI, MIAHETHI, IX BUAUMOE ABIKEHUE.

ConneuHas cucreMa.

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

3BE37bl, UX OCHOBHBIE XapakTepPUCTUKU. JluarpaMma «CreKkTpajibHbIN KJIACC — CBETUMOCTDY.
3BE37bI IMIABHOH IOC/IEN0BATEIbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» JJIs1 3BE3]l TJIABHOU
nocjefoBaTeNbHOCTH. BHyTpeHHee crpoeHue 3B€34. CoOBpeMeHHblE IIPENCTaBIEHUS O
MIPOUCXOXKIEHNUH U 3BoroLuu CoNHLA U 3BE3/1. DTalbl XKU3HU 3BE3.

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

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO0na. Pasberanme ranmaktuk. Teopus
bonbmoro B3pbiBa. PenukTOBOE N3NTyYeHHE.

MacmraOHast cTpykTypa Beenennoli. MeraranakTuka.

Hepeménnbie mpobiaemMbl aCTPOHOMUH.

Habnwoenus.

Habmronenns 38€3qH0r0 Heba HEBOOPYKEHHBIM IJIA30M C HCIIOJIb30BAHIMEM KOMITBIOTEPHBIX
NPUIIOKEHUH U OTIPENENICHUs MTOJIOKEHHsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO 1Ty OCHOBHbBIE
co3Be3us CeBepHOro NMoyyapus U sipkue 3BE31bl.

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

IHHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ®U3NKHN

JIn4HOCTHBIE pPe3y/ibTAThI

JIMuHOCTHBIE pe3yNbTaThl OCBOSHHs yueOHOro mpenmera «Pusmka» MOKHBI OTPakaThb
TOTOBHOCTb U CIIOCOOHOCTb OOYHarOIUXCS PYKOBOICTBOBATHCS C(HOPMHUPOBAHHOH BHYTPEHHEH
MO3ULMEH JTUYHOCTH, CHCTEMON [EHHOCTHBIX OPHEHTALMH, TIO3UTUBHBIX BHYTPEHHUX YOESKICHUH,
COOTBETCTBYIOLIUX TPAIULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHNE KU3HEHHOTO
OMNBITA U ONBITA AEATENBHOCTH B MPOLIECCE PEATU3ALUN OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHON
NESITeJIbHOCTH, B TOM YHUCJIE B YaCTHU!

1) rpaskmaHCKOro BOCIIUTAHUS: C(HOPMHUPOBAHHOCTD TPAKAAHCKOHN MO3UIMU O0YYarOIEerocst
KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHa POCCHICKOro OOINECTBAa;, NPHUHITHE TPaTUHMOHHBIX
00IIeYeIOBEYECKUX T'YMAaHUCTHYECKMX U JI€MOKPATHYECKMX LIEHHOCTEH, TOTOBHOCTb BECTH
COBMECTHYIO  JAEATEJIbHOCTb B HHTEpecax TIPaKAaHCKOro oOIecTBa, y4yacTBOBaTb B
CaMOYIIPaBJIEHUH B OOPa30BaTEJILHON OpPraHU3aLMH, YMEHHE B3aUMOJEHCTBOBATD C COLIMAIbHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKUIMSMH M Ha3HaY€HHEM, FOTOBHOCTh K I'YMAHHTAPHOH U
BOJIOHTEPCKOM IESITEIBbHOCTH,
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2) TaTPUOTHUYECKOrO BOCHHUTAHHSA CPOPMHUPOBAHHOCTb POCCHHCKOW  TIPaXKAAHCKOMH
UEHTUYHOCTH, TaTPUOTH3MA;, LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
IOCTUKEHHUSIM POCCUHCKHUX YUEHBIX B 00JaCTH PHU3UKU U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOTO BOCIHUTAHHUS. CHOPMHPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS,
STHYECKOrO MOBEICHHUS, CIIOCOOHOCTh OLIEHUBATH CUTYALMIO U MPUHUMATb OCO3HAHHbBIC PELICHUS,
OPHEHTHPYSCh Ha MOPAJbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B AEATENBHOCTH
y4EHOT0; OCO3HAHHUE JJMYHOTO BKJIA/Ia B IIOCTPOSHUE yCTOHYUBOTO Oy Ay LIETO;

4) BCTETHYECKOrO BOCIHUTAHHS 3CTETUYECKOE OTHOLICHHE K MHUPY, BKJIOYAs 3CTETHUKY
HAy4HOrO TBOPYECTBA, MPUCYIIEro GU3NIECKOi HayKe;

5) TpymoBOro BOCIHMTaHHUS. UHTEpPEC K pasauuHbiM chepam npodecCHOHANTBHOMN
IeSTeNIbHOCTH, B TOM YHCJIE CBSI3AHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEPLIATH OCO3HAHHBIH
BbIOOp Oynymeli nmpodeccun U peaan30BbIBATH COOCTBEHHBIC *KM3HEHHBIC TUIAHBL, TOTOBHOCTb U
CHOCOOHOCTE K 00pa3oBaHUI0 U caMOOOpa3oBaHMIO B OONacTH (PU3MKKM HA TPOTSDKEHHH BCEH
JKHIBZHU,

6) SKOJIOTHYECKOr0 BOCIUTAHUS: CHOPMHUPOBAHHOCTD SKOJOTUYECKOM KYJIBTYpPbl, OCO3HAHHE
rJI00aIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM; IJIAHUPOBAHUE M OCYINECTBJICHUE ACHCTBHHA B
OKpY>Kalollleil cpefie Ha OCHOBE 3HAHUSA LieJIel yCTOMYMBOIrO pa3BUTHUs 4YeIoBedYeCcTBa, Pacupenue
OIBbITA JESATENIbHOCTH YKOJOTMYECKON HAITPABISHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH MO (PU3HUKE;

7) LEHHOCTH HAyYHOTO MO3HAHUs. CHOPMHUPOBAHHOCTb MHUPOBO33PEHMS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs (PU3MYECKOH HAyKH, OCO3HAHHE LIEHHOCTH HAy4YHOU
IeATeJIbHOCTH, TOTOBHOCTh B TMpOLEcCe H3y4YeHHs (PU3MKHM OCYIUECTBISITH MPOEKTHYI H
HCCIIeOBATEIbCKY IO ESITeIbHOCTD MHANBUAYABHO U B TPYIIME.

MeTtanpeamMeTHbie pe3yJibTAThI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS AUCHUILTHHBI « DU3UKa» JOKHBI OTPAXKATh!

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHS

basoBble iornueckue AefcTBUA:

CaMOCTOSITENTbHO  (POPMYJTUPOBAaTh W  aAKTYaJM3UPOBATh MPOOJEMy, paccMaTpuUBaTh €6
BCECTOPOHHE,

OTIPEAENATh 1NN AeSITeIbHOCTH, 330aBaTh MapaMeTPhl K KPUTEPHUU UX TOCTHKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBAEMBIX (DH3UYECKUX SIBJICHUSIX;

pa3pabaThiBaTh IJIAH PEIIeHHs TPOOJIEMBI C YUETOM aHAJIHM3a UMEIOIIINXCSl MATEPUATBHBIX U
HEMATEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATEIBHOCTh, OICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIENCTBHIA AeSITEIbHOCTH,

KOOPAUHHUPOBATh M BBITIOJHATH PabdOTy B VCJIOBUAX PEAJbHOrO, BUPTYAJbHOTO U
KOMOWHHPOBAHHOTO B3aUMOCHCTBUSI,

Pa3BUBATH KPEATUBHOE MBIIIJICHHE P PEIICHUH KIU3HEHHBIX MPodieM

Ba3oBble uccenoBaTeibcKHe AeHCTBUS:

BJIaIeTh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMH TOHSATHUSMH W MeToaamMu (HU3HYeCKOn
HaYKH,

BJIaJIeTh HABBIKAMHU Yy4eOHO-UCCIIENOBATEILCKON M MPOEKTHOW IEATENbHOCTH B 00JacTh
(U3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TOHMCKY METOJOB PEIeHUs 3a1ad
(PU3MUECKOTO COAEPIKAHUS, TPUMEHEHUIO PA3IMYHBIX METOIOB MTO3HAHMS,

BJaeTh BHUIAMHU JESTENILHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETaLUH,
npeoOpPa3OBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYAIUSX, B TOM YUCJIE MPU CO3MAHUU
y4eOHBIX TIPOEKTOB B 00IACTH (PU3HKH,

BBISIBJISITH PUYUHHO-CJIEACTBEHHBIE CBSI3U U aKTYJTU3UPOBATh 337144y, BbIIBUTATh TUIIOTE3Y
e€ pelIeHus], HaXOIUTh APTYMEHTHI ISl JOKa3aTeIbCTBA CBOMX YTBEPIKIEHUH, 3a1aBaTh MapaMeTpbl
U KPUTEPUU PELICHUS,

AQHAM3UPOBATH MOJYYSHHBIE B XOJ1€ PEIICHHS 33aJa4U Pe3YJIbTaThl, KPUTUYECKH OLIEHUBATH
UX JOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX,
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CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a1a4l B 0OPa30BATEIBHON NESITEIbHOCTH, B TOM
YHCIie IPH U3Y4YEeHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLEHHBATh IPHOOPETEHHBIH OIBIT,

yMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B PAKTHUECKYIO O0JIACTb KU3HENESTEbHOCTH,

yMeTb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBbIE UJIEH, PEAJIaraTb OpUrHHAIbHbIE TOAXO/bI U PEIIEHUS;

CTaBUTb MPOOJIEMbI U 33724 H, AOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJIETh HABBIKAMH MOJNyUeHHs] MH(POpMaUUU (PU3NIECKOrO CONEPIKAHUS W3 HCTOUYHHKOB
pa3sHbIX THWIIOB, CAMOCTOSITEIbBHO OCYLIECTBJATh IOUCK, aHAJM3, CUCTeMaTHU3alUio U
UHTEPIPETannio HHPOPMALIUK PA3TMYHBIX BUIOB U (POPM MPEICTABICHHS,

OLICHUBATh JOCTOBEPHOCTh UH(OPMALIHH;

UCTIOJIb30BaTh CPEACTBA NH(POPMALTMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJIOTHH B PEIIEHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3alMOHHBIX 3a1ad ¢ coOrofeHueM TpeOoBaHUH
SPrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHEHBI, PecypcocOepekeHus, MPAaBOBBIX U 3THYECKUX
HOPM, HOPM HH(POPMAITHOHHOM 0€30MacHOCTH;

CO371aBaTh TEKCThI (PU3NIECKOTO CONEPIKAHUS B PA3IMYHBIX (PopMaTax ¢ yueTOM Ha3HAUYSHHS
uHpOpPMALIMKM M ILENIEBOM AayaUTOPHUH, BBIOMpas ONTUMAIbHYIO (OpMYy TMpPEACTABICHHUS U
BU3yaJIM3aLUH.

KoMmmyHukaTHBHBIE YHHBepcaIbHbIe YueOHbIe JeHCTBHUSI:

OCYIIECTBIISITH OOLIEHNE HAa ypOKaxX (PU3UKH U BO BHEYPOUHOH e TEIbHOCTH,

pacIio3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CHTYalUH H CMSTYaTh KOH(JIUKTBI,

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHMS] C HCIOJb30BAHUEM S3bIKOBBIX
CPEnCTs,

MOHUMATh U HCIIOJIb30BaTh MPEUMYLIIECTBA KOMAHIHONW U MHANBHUIY AIbHOH padoThl,

BBIOMpPATh TEMATHKy M METOABl COBMECTHBIX NEHCTBHHA C Y4€TOM OOIIMX HMHTEPECOB, H
BO3MO)KHOCTEH Ka’KJOr0 4UjieHa KOJIEKTHUBA,

NPUHUMATh LIeIM COBMECTHOH JeATEeNbHOCTH, OpPraHM30BbBIBATH U KOOPAHWHUPOBATH
JENCTBHS MO €€ NOCTUXKEHUIO: COCTABIIATH IJIaH JEUCTBUM, paCHpenesaTh POJIU C Y4ETOM MHEHUN
YYaCTHHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM padOThI;

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

npeajiaraTb HOBbIE NPOEKTHI, OLIEHUBATh HJAE€U C IMO3ULUU HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBJIATh TO3UTHBHOE CTPAaTErMYeCKO€ TIIOBEJEHHE B Ppa3JINYHBIX CUTYalMsX,
NPOSIBJISITh TBOPUECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepcaJbHbIe yueOHbIe 1elicTBUSA

Camoopranuzauus:

CaMOCTOSITENIPHO OCYIIECTBJISITh IMO3HABATEIBHYIO AESITEIBHOCTh B OOnacTu (Gpu3mku u
ACTPOHOMMHU, BBIIBIISITH MPOOJIEMBI, CTABUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pELIeHMs] Pacu€THBIX W KAayeCTBEHHbIX 3ajay, IUIaH
BBIMTOJIHEHUS] NPAKTUYECKOH pabdoThl ¢ yd4EéTOM HMEIOLINXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U NPEANOYTECHU,

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM,;

pacLIMPSTh pAaMKH y4€OHOTO IIPEIMETa Ha OCHOBE JIMUHBIX MPENNOYTCHHUH,

JeNnaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelleHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHHIO U MPOSIBICHUIO 3PYAULMH B 00MaCTH (PU3UKH, MOCTOSIHHO
MIOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIeKT:
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7aBaTh OLEHKY HOBBIM CHTYallMsiM, BHOCHTb KOPPEKTHUBBI B [EATENbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIAZIETh HABBIKAMH NO3HABATENIbHON pehIeKCUN KaK OCO3HAHMSI COBEPIIAEMBIX NEHCTBUN U
MBICJIUTENIBHBIX TPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUIL,

UCTIOJIb30BaTh MPUEMBI pedIIEKCHUH JIJIs OLICHKH CUTYAL|H, BEIOOpPAa BEPHOTO PELICHNUS,

yMETb OLIEHUBATh PICKU U CBOEBPEMEHHO MIPUHUMATD PELICHHS MO UX CHIKEHUIO,

NPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPH aHAJIN3E PE3yJIbTATOB ACATEIbHOCTH,

NPUHUMATD ceOsl, TOHNMasi CBOU HETOCTATKH U IOCTOMHCTBA,

NPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX MPHU aHATN3E PE3yJIbTATOB AECSATEIbHOCTH,

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B mporecce mOCTHXKEHHSI TMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBbI MO (PU3UKE IS
yYpOBHs cpenHero oOmero oOpa3oBaHUs y OOYYArOIIUXCS COBEPIUEHCTBYETCS OMOYUOHATbHBIN
unmeJsiekm, IPEAToNaraouni ¢hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CMOCOOHOCTh MOHUMATh CBOE 3MOLMOHAJIBHOE COCTOSIHHE,
BUETh HAMPABJICHUS Pa3BUTUs COOCTBEHHON SMOIMOHAIBHOU Chepbl, ObITh yBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKIFOYAIOLIETO CAMOKOHTPOIIb, YMEHHE MTPHUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBENEHHE, CIIOCOOHOCTh aanTHPOBATHCS K HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSIBIISITH
'HOKOCTD, OBITh OTKPBITBIM HOBOMY

BHYTPEHHEH MOTHBALMH, BKJIIOYANOINEH CTpEeMJIEHHE K MOCTH)KEHUIO LEeNd U YCIexy,
ONTUMH3M, HHUIIHATUBHOCTh, YMEHHE IEHCTBOBATD, UCXOAS U3 CBOMX BO3MOXKHOCTEH;

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

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CIMOCOOHOCTh BBICTPAMBATH OTHOLICHHS C APYTHMH
JFOIbMH, 3a00TUTHCS, MPOSIBIISITh HHTEPEC U pa3peruaTb KOH(PIHUKTHL

IIpeameTHbIe pe3yabTaThI

K xoH1y o0ydeHus: mpeaMeTHbIE Pe3yIbTaThl Ha YIIyOJIeHHOM YPOBHE JOJDKHBI OTPaKaTh
cpOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!

MIOHUMATH POJIb (PU3UKH B IKOHOMHUYECKON, TEXHOJIOTHYECKOH, SKOJIOIHUECKON, COLIMATbHOMN
U 3TUYECKOH cepax AeATENbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHOW Hay4YHOH
KapTUHE MHpa, 3HAUEHHE OINUCATENbHOH, CHUCTEMAaTH3UPYIOINeH, OOBSICHUTENbHOH U
NPOTHOCTUYECKOH (PyHKUIMH (QHU3HUECKOW TEOpHH — MEXaHHWKH, MOJIEKYJSIPHOH (U3NKH U
TEPMOIMHAMUKH, pPOJIb (PU3mdeckoll Teopuu B (OPMHUPOBAHHMM MPENCTABIEHUH O (uzmueckoi
KapTUHE MUPA;

pa3nIuYaTh yCIOBHUS MPUMEHUMOCTH Mojenell (U3MYecKUX TeNl U IMPOLECcCOB (SBICHUN):
UHEepLHAbHAasl CHUCTeMa OTCYéra, aOCOMIOTHO TBEPAOE TENO, MarepHuajbHas TOYKA,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOIHOE masieHue, abCoMOTHO yripyras nedopmarusi, abCOMFOTHO
yOopyroe © aOCONIOTHO HEYNPyroe CTOJKHOBEHHUS, MOJENH ra3a, JKUAKOCTH U TBEPAOrO
(KpUCTATMYECKOT0) TeJa, UACANbHBIN a3, TOUEUHbIH 3apsill, OMHOPOAHOE 3JIEKTPHUECKOE TIOJIE;

pa3IMyaTh yCIOBUs (TPaHUIBI, OOJNACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHUMATh
BCceoOmuil xapakTep (YHIAMEHTAIbHBIX 3aKOHOB U OTPAHMYEHHOCTb HCIOJIb30BAHMSA YaCTHBIX
3aKOHOB,

AHAJM3UPOBATh U OOBSICHATD MEXAHMYECKUE IMPOLECCHI M SIBJICHUS, HCIIOJIb3YSl OCHOBHBIE
MOJIOKEHUsST M 3aKOHbI MEXaHUKH (OTHOCHTEJIBHOCTb MEXAaHHUYECKOTO IBM)KEHUS, (HOPMYJIbI
KWHEMATUKH pPAaBHOYCKOPEHHOTO [BIDKEHHUs, mpeoOpasoBanus lamuiess Ans CKOPOCTH U
nepeMeleHrs, 3aKOoHbl HBIOTOHA, TPUHOMII OTHOCUTENBHOCTH [ ajuies, 3aKOH BCEMHUPHOTO
TATOTEHHsI, 3aKOHbI COXPAHEHUS WMIyJbCa M MEXaHWYECKOW OSHEPrHH, CBsI3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHHYeCKOH SHEPruy, VYCJIOBHS PABHOBECHS TBEPAOrO TeNa), NPU ITOM
UCTIONB30BAaTh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBHUS NPUMEHUMOCTH
¢du3nyeckux 3aKOHOB: TpeoOpazoBaHmii [ anuies, BTOPOro U TpeThero 3akoHOB HeI0TOHA, 3aKOHOB
COXpaHEHHsI UMITYJIbCa U MEXaHUYECKOH SHEPTHH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHAM3UPOBaTh M OOBSCHATH TEIJIOBBIE NPOLECCHl M SIBJICHHUS, HCIOJB3Ys OCHOBHBIE
nonoxxeanss MKT u 3akOHbI MOJNIEKYJApHOH (M3MKM M TEPMOAMHAMHUKH (CBSI3b IaBJICHUS
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UEANBbHOTO ra3a Co CpeHeH KMHETUYECKON SHEPTUEN TEeIIOBOrO JBUKEHUs U KOHLEHTPAaLUen ero
MOJIEKYJI, CBSI3b TEMIIEPATypPbl BELIECTBA CO CpPEAHENH KHUHETMYECKOW  DSHEPruel TemjaoBOro
IBIJKEHHUsI €r0 4YacCTHLl, CBsI3b [ABJIEHHUs HOECANbHOIO ra3a C KOHLEHTpauueld MOJIEKYJ U €ro
TeMmmnepaTypoii, ypaBHeHne MeHneneeBa—Knaneiipona, mepBblii 3aKOH TEPMOAWHAMHKH, 3aKOH
COXpaHEHHMsT JHEPTMH B TEIUIOBBIX MpOIeccax), MPH OSTOM HCIOJb30BaTh MaTEeMaTHUECKOE
BbIpPaXKEHNE 3aKOHOB, YKa3bIBaTh yCJIOBUs IPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneiipona,

aHAJTM3UPOBATh U OOBSICHATD HJIEKTPUUECKUE SIBJICHUS, UCIIOb3YsI OCHOBHBIE TIOJIOKEHUS U
3aKOHBI 3JIEKTPOAWHAMHKHU (3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsima, 3akoH KyuoHna,
MOTEHLUANBHOCTh 3JIEKTPOCTATHYECKOrO MOJIsi, MPUHLUN CYyNEPHO3ZULUN JJIEKTPUUECKUX IOJIEH,
IIPU 3TOM YyKa3blBas YCIOBUS NPUMEHUMOCTH 3akoHa KysoHa, a Takke NpPakTUYECKU BaKHbIE
COOTHOLUEHMS: 3aKOoHbl OMa 1JIs1 yyacTKa LeTU M AN 3aMKHYTOH BJIEKTPUYECKON Lenu, 3aKOH
Jxxoyns—Jlenna, mpasuiia Kupxroda, 3akonbsl Dapasnest Ais 3JIeKTPOIN3a);

ONMHUCHIBATh (PU3MUECKHE NPOLECChl M SIBJICHHS, HCIONb3YSl BEJIUYMHBL IEPEMEIleHHUE,
CKOPOCTb, YCKOPEHHME, HMIIyJbC Te€Ja M CHUCTEMbl Te€J, CHUJIa, MOMEHT CHUJIbl, [aBJICHHE,
NOTEHIMAJbHAs JHEPIHs, KWHETUYECKass OHHEPrus, MEXaHW4YecKas OJHeprus, padoTa CHIIBI,
LEHTPOCTPEMUTENILHOE YCKOPEHHUE, CUJAa TSKECTH, CHJIAa YIPYTLOCTH, CWJIa TPEHHs, MOLIHOCTD,
SHEPrusi B3aUMOJIEHCTBUS Teja ¢ 3eMiéil BOMM3N €€ MOBEPXHOCTH, SHEPrus ynpyroi nedopmanuu
NPY>KUHBI, KOJHMYECTBO TEIUIOTHI, aOCONIOTHAs TeMmreparypa Tena, paboTa B TePMOAMHAMUKE,
BHYTPEHHSISI HEPTUsl MISAIbHOTO OJHOATOMHOIO Trasa, paboTa MAeajbHOrO ras3a, OTHOCHTENbHAs
BJI@&XHOCTh Bo3ayxa, KIIJI waeanpHOro TemjaoBOrO JBUTATENs; DJICKTPUYECKOE  TOJIE,
HANPSKEHHOCTD 3JIEKTPUUECKOTrO MOJISA, HANPS )KEHHOCTD MOJIsI TOUEYHOTIO 3apsAia WU 3apssKeHHOTO
niapa B BAKyyMe U B TU3JIEKTPUKE, MOTEHLHUAI 3JIEKTPOCTATUYECKOIO MOJIsA, PA3HOCTh MOTEHLUANOB,
SJEKTPOABUKYINAS CHJIA, CWJIA TOKA, HANPSDKEHWE, MOIIHOCTb TOKA, 3JIEKTpUYECKas EMKOCTb
IJIOCKOTO KOHAEHCATOpa, COMPOTUBJIEHUE Y4YaCTKAa LIENH C MOCIENOBATENbHBIM U NapaJlieIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTUS 3IEKTPUUECKOrO MOJIsI KOHEHCATOPA,

OOBSICHATh OCOOEHHOCTH MPOTEKaHUs] (PU3NYECKHUX SIBICHHI: MEXaHHMYECKOE IIBHKCHHUE,
TEIUIOBOE MABI)KEHHE 4YAaCTHULl BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE IBH)KEHUE,
i dysust, ucnapeHue, KUIEHHe U KOHACHCANs, IUIABJIEHHE U KPUCTAJUIN3ALIUS, HATIPABICHHOCTD
TEIUIONEepenay, JJEKTPU3alus TeJl, 3KBUIOTCHLUAIbHOCTb IOBEPXHOCTH  3aPSKEHHOIO
MIPOBOAHMUKA,

NPOBOAUTH HCCIENOBAHUE 3aBHCHUMOCTH ONHOH (PU3NYECKOH BEIMYUHBI OT APYroH C
UCTIOJNB30BAHUEM TNPSMBbIX H3MEPEHUH, MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DPUKCHPOBATH
pe3yabTaThl MOJNYYEHHOH 3aBUCHMOCTU (U3NYECKHX BEJIWYMH B BHAE TPapUKOB C YUETOM
aOCOFOTHBIX MOTPELTHOCTEH H3MEPEHUH, 1eNaTh BBIBOJBI MO PE3YJIbTATAM UCCIICIOBAHUS,

NPOBOIUTH KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BEJIWYMH, NPU 3TOM BBIOUPATH
ONTUMAJIbHBIA METOJ HW3MEPEHUs, OLICHWBAThb Aa0OCOJIOTHBIE M OTHOCHUTENIbHBIE TIOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX N3MEPEHMUIA;

IIPOBOAMTDH OMBITHI MO NPOBEPKE MPENJIOKEHHON THMIOTe3bl: IUIAHUPOBATh SKCIIEPHUMEHT,
coOunpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHAIM3MPOBATH MOJYYECHHBbIE PE3yJIbTaThl M JENaTh
BBIBOJ] O CTaTyCe NPEAJIOKEHHON THIOTE3bL,

coOmonaTe mpaBmja 0e30MacHOro TpyJda MPH MPOBEACHUU HCCIENOBAaHMNA B paMKax
y4eOHOr0 3KCIEPUMEHTA, MPAKTUKyMa B yueOHO-HCCIeNOBATENbCKON 1 MPOSKTHOH IEATENIbHOCTH C
UCTIOJIB30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U 1abOpaTOPHOro 000pyAOBaHUS,

pewarb pacuéTHbIE 3a/1a4H C SIBHO 33aHHOH M HESBHO 3a1aHHON (pU3MUeCcKOl MOMETBIO: Ha
OCHOBAHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (PU3MUECKOH MOAENH, OTBEYAOIIEH
TpeOOBaHUSAM 3a/1a4H, IPUMEHSTH (POPMYJIBL, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJIAaThl (PU3MUECKUX
TEOpUN MPU UCHOJB30BAHUU MaTE€MaTHUYECKUX METOAOB pelleHHUs 3a7ad, MPOBOIUTH PacdyéTbl Ha
OCHOBaHUU UMEIOLINXCS AaHHBIX, aHAIU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METO/bI PELICHUS
C Y4€TOM MOJIyUEHHBIX pPe3yJIbTaToB;

pemarb KayeCTBEHHbIE 3a1aud, TpeOyromme MPUMEHEHHs 3HAHUH W3 PasHBIX Pas3/ielioB
Kypca U3MKH, a TAKXKE WHTErPALUN 3HAHUH U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA!
BbICTPAauUBaTb JIOTUYECKYIO LIETIOYKY PpAacCy>KAE€HHH C ONOpod Ha H3y4YEeHHblE 3aKOHBHI,
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3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

UCTIOJIB30BATh TEOPETUYECKHE 3HAHWA U1 OOBSICHEHHS OCHOBHBIX IPUHLMUIOB PaboThI
U3MEPUTENbHBIX MPUOOPOB, TEXHUIECKUX yYCTPOHUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB,

NPUBOAUTE MPHUMEPBI BKJIAJa POCCHICKHX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B OOBCHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

AHAJM3UPOBATh U OIIEHWBATh IMOCIEACTBHS OBITOBOH M NMPOWU3BOACTBEHHOH HESTENbHOCTH
YeJIOBeKa, CBSI3aHHOH ¢ (DM3MYECKMMH MPOLIECCAaMH, C TO3UIMI SKOJOTHYeCKOH Oe30MacHOCTH,
NPEICTaBJICHUH O palMOHAIbHOM MPHUPOAONOJIb30BAHUHU, & TaKXe Pa3yMHOM HCIOJIb30BaHUU
IOCTIDKEHUI HAYKH U TEXHOJIOTHH AJIS NaJbHENUIIErO Pa3BUTHS Y€JIOBEYECKOrO OOIECTBa;

MPUMEHATh Pa3JINdHbIe CIOCOObI padoThl ¢ MH(pOpManueld (PU3NIECKOrO COmEp:KaHUs C
UCTIOJNIB30BAHUEM COBPEMEHHBIX HH()OPMAILMOHHBIX TEXHOJOTWH, NpPH 3TOM HCIOJNb30BaTh
COBpPEMEHHbIe HH(POPMALIMOHHBIE TEXHOJIOTHUH IS TIOUCKA, epepaboTKH U MPEIbABIECHHS yIeOHOH
U HAy4YHO-TIOMYJISIPHOW WH(pOpPMALUK, CTPYKTYPUPOBAHUS W HWHTEpPHpeTannu HHGOPMALHH,
MOJIyYeHHOH M3 Pa3IMYHbIX UCTOYHHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJyYaeMyr MH(OPMALHIO
U OLIEHHBaTh €€ MOCTOBEPHOCTb KAaK HA OCHOBE MMEIOIIMXCSl 3HAHUM, TaK U Ha OCHOBE aHalIH3a
UCTOYHUKA HH(pOpMaLINHY,

NPOSIBJIAITh ~ OPraHU3ALIOHHBIE W [MO3HABATENBbHBIE  YMEHHS  CaMOCTOSITENIbHOTO
npuoOpeTeHNs] HOBBIX 3HAHHUN B MPOLIECCE BBIMOJHEHHS MPOEKTHBIX U YueOHOMCCIENOBATEIBCKIX
pabor;

paboTaThk B TPYyIIE C UCIIOJHEHHEM PA3IMYHBbIX COLMANBHBIX POJIEH, MIIaHUPOBaTh paboTy
IPYMITBL, PALMOHANBHO PACHPEAENATh NESTENbHOCTh B HECTAHNAPTHBIX CHUTYALUsIX, aIeKBaTHO
OLICHUBATh BKJIJ KAKAOTO M3 YYACTHUKOB I'PYTIIbI B PELICHUE PACCMATPUBAEMOM MPOOIIEMBT,

NPOSIBJIATE MOTUBALMIO K Oynymeil mpodecCHOHANIBbHON ASSITEIPHOCTH MO CHENHATBHOCTSIM
(PU3UKO-TEXHIUYECKOTO TPOQUIIS.

MOHUMATh POJIb (PU3UKU B 3KOHOMHUYECKOW, TEXHOJOTUYECKOHW, COLMATBHON U 3TUYECKOU
cepax OesITETPHOCTH YEIOBEKa, POJIb U MeCTO (PU3UKH B COBPEMEHHOH HayyHOW KapTHHE MHUDA,
POJIb ACTPOHOMHH B MPAKTUYECKOH NEITEIbHOCTH YEJIOBEKAa U JaJbHEHIIEM Hay4YHO-TEXHHYECKOM
Pa3BUTHH, 3HAYECHUE ONHCATEJIbHON, CUCTEMATHU3UPYIOIIeH, OOBSICHUTENIbHOW U MPOTHOCTHYECKON
byHKuMH (PU3NUECKON TEOpHH — 3JIEKTPOAMHAMHUKH, CIELHATBbHOH TEOPHUU OTHOCHTEIBHOCTH,
KBaHTOBOH (DM3HKH, poib (PU3NUECKON TeopuH B (POPMHPOBAHUH MPENCTABIECHHH O (HU3NIECKOH
KapTUHE MHUpPa, MeCTO (PU3NYECKOH KapTHHBI MHpa B OOIIeM pSAYy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTABICHUN O IPUPOAE;

pa3nIuYaTh YCIOBUSI NMPUMEHUMOCTH Mojenel (PU3MYECKHX TeJd M MPOLEeCCOB (SIBICHUN):
OJHOPOIAHOE SJEKTPUYECKOE M OJHOPOAHOE MArHUTHOE IIOJIs, TapMOHMYECKHE KoyebaHus,
MaTeMaTHYECKUH MasITHUK, UACATbHBINA NPy KUHHBIA MasiTHUK, TADMOHUYECKHIE BOJHBI, HACATbHBIN
KosiebaTeNnbHbI KOHTYp, TOHKas JIMH3a, MOAETEH aroMa, aTOMHOIO siipa M KBAaHTOBOH MOJENH
CBETA,

pa3uyaTh yCIOBUS (MPAHUIBI, O0NACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATh
BceoOmuil xapakTep (YHIAMEHTAIbHBIX 3aKOHOB M OTPAHMYEHHOCTb MCIOJB30BAHMSA YaCTHBIX
3aKOHOB;

aHAU3UPOBaTh MU OOBACHATH SJEKTPOMATHUTHBIE TPOLECCHl W SIBIEHUS, HCIONb3Ys
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI JJIEKTPOJMHAMUKU M CHENUATbHON TEOPHH OTHOCHUTEIbHOCTH
(3aKOH  COXpaHEHHsI OJJIGKTPHUUECKOro 3apsima, cuina Awmnepa, cuina JlopeHna, 3akoH
3NEKTPOMArHUTHOW MHAYKUWHK, mnpaBwio JleHna, cBs3p JJIC caMOMHAYKUMH B 3JIEMEHTE
SJIEKTPUUYECKON LIeNMH CO CKOPOCTBIO M3MEHEHHs] CHJIbl TOKa, MOCTYJIaThl CHELUalbHONH TEOpHH
OTHOCHUTEJIBHOCTH DHHINTEHHA),

aHAM3UPOBaTh M OOBSACHSATH KBAHTOBBIE NPOLECCHI U SIBJICHUS, HCIIOJB3YS TOJOXKEHUS
KBaHTOBOH (usukm (ypaBHeHue JiHITeHHa s Qorosdderra, mepBblii U BTOPOH MOCTYJIATHI
Bbopa, mpuHIMI COOTHOIIEHUST HeonpenenéHHocTel [ efizenOepra, 3aKOHBI COXPaHEHHsI 3aPsIIOBOTO
U MacCOBOT'O YHCEJ 1 SHEPTHH B SAEPHBIX PEAKLHSX, 3aKOH PAIHOAKTUBHOIO paciana);

ONMHUCHIBATh (PH3MUECKHE MPOLECChl U SIBJICHUS, HCIONB3Ysl BEIMYHHBI HANPSKEHHOCTD
SJIEKTPUUYECKOTO TMOJsl, IMOTeHLMAN JJEKTPOCTaTHUECKOro MOJsi, Pa3HOCTb IOTEHLHAJIOB,
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SJICKTPOABMIKYyIass CWJlIa, HWHAYKIMUA MArHuTHOrO IoJid, MAarHUTHBIN IIOTOK, CHJIa AMnepa,
HWHAYKTHUBHOCTD, SJICKTPOABMIKYIIAA CHUJIa CAMOUHAYKILWUH, SHEPTHUA MATHUTHOTO IMMOJIA ITPOBOAHUKA
C TOKOM, peHﬂTI/IBI/ICTCKI/Iﬁ HUMITYJIBC, TMOJIHAsA SHEPIrUda, SHEPTUA IIOKOA CBO6OI[HOI>'I HaCTULbI,
SHEPrUs U UMNYJIbC POTOHA, MACCOBOE YHCIIO U 3apsif sipa, SHEPTUS CBS3H SI/IPa,

OOBSICHATD OCOOCHHOCTH MPOTEKaHUsI PU3MUECKHUX SBJICHHNA: SJIEKTPOMArHUTHASI HHIY KIIHS,
CAMOMHIYKIMS, PE30HAHC, UHTep(PEepeHLUs] BOJNH, MU(PPAKLUUS, TUCIEPCHs, MOJIHOE BHYTPECHHEE
otpaxkenue, (orosnexkrpuueckuii 3gdext (hororddexr), amppau Oera-pacmambl simep, ramma-
u3NIyueHue siuep, prsudeckue NpUHIMITBI CIIEKTPAIbHOTO aHaIM3a 1 paboThI J1azepa,;

Oonpeac/siTb HAIPABJICHUEC HWHAYKIOWW MArHuTHOrO TIIOJA IHPOBOAHHUKA € TOKOM, CHIIbI
Awmrnepa u cunbl JlopeHua,

CTPOUTH U300paKeHUe, CO3/1aBaeMOe IJIOCKUM 3€PKaJIOM, TOHKOMW JIMH30H, U PacCUUTHIBATH
€ro XapaKTePUCTHUKU,

NPUMEHATE OCHOBOIOJAraromue acCTpOHOMUYCCKHUE TIOHATHSA, TEOPUU W 3aKOHBI 1JIA
aHanmu3a U 00bsACHEeHUsT (PU3NYECKUX MPOIECCOB, MPOUCXOSIINX B 3BE31aX, B 3BE3THBIX CUCTEMAX,
B MEKTAJIAKTHYECKON Cpefie; NBIKEeHUs HeOeCHBIX TeJ, 3BOJIIOLNU 3BE31 1 BCeneHHOI;

MPOBOAUTDL UCCIICAOBAHUE 3aBUCHUMOCTEN (I)I/ISI/ILIGCKI/IX BEJIMYUH C UCIIOJIb3OBAHUEM IMPAMbBIX
U3MEPEHUl, NMPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJbTAaThl IOTy4YEHHON
3aBUCUMOCTH (PU3NYECKUX BEJIUYHH B BHIE TIPAPUKOB C YYETOM aOCOJIOTHBIX MOTPEUTHOCTEH
H3MepeHHI>'I, ACJIaTb BBIBOALI IO PE3YJIbTATAM UCCICIOBAHUA,

NpOBOAUTL KOCBCHHBIC H3MCPEHUA (I)I/ISI/ILIGCKI/IX BCJIMYHH, npu STOM BbI6I/IpaTb
ONTHUMAIbHBIN METOA H3MEPEHUA, OLHCHUBATH a6COJ'II-OTHbIe U OTHOCHUTECJIBHBIC MOTIPCHIHOCTU
MPSIMBIX U KOCBEHHBIX U3MEPEHUI,

NPOBOAUTEL OIIBITEI MO MPOBEPKE npennox{eHHoﬁ TUMNOTE3bI. MJIAHHUPOBATEL SKCIICPUMCHT,
CO6I/IpaTb SKCINEPHUMEHTAJIBHYO YCTAHOBKY, AHAJIM3UPOBATHL MOJNYUYCHHBIC PE3YJIbTATBI U ACJIATb
BbIBOJA O CTATyCEC HpGI[J'IO)KGHHOfI T'UIIOTE3bI,

OMUCHIBATb METOABI IMOJIYUCHUA HAYYHbIX aCTPOHOMUYCCKUX 3HaHPII>'I;

coOmonath mpaBwia OE30MacHOrO TPyda MPU MPOBEACHUU HCCICIOBAHWA B paMKax
y4eOHOr0 3KCIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIeNOBATENBCKON U IPOSKTHOU ESATENBbHOCTH C
UCTIOJIb30BAHNEM U3MEPUTENIbHBIX YCTPONUCTB U IabopaTopHOro 000pyA0BaHUS,

pelaTh pacuéTHBIC 3a/1a4H C SIBHO 33JJaHHOW M HESIBHO 3aIaHHON (hU3MUECKON MONENbIO: Ha
OCHOBAHUWHU aHaAJIM3a yCJIOBUA BbI6I/IpaTb (I)I/ISI/ILIGCKI/IG MOACIHN, OTBCHAIOIIUEC Tpe6OBaHI/I$IM 3aga4u,
NPUMEHSTh (QOPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3HMUECKUX TEOpUH Tpu
HCIOJIb30OBAHUU MATEMATUYCCKUX MCTOHOB PCIICHUA 3aaay, NMPOBOAUTH paCLIéTbI HAa OCHOBaHHUU
HMEIOIUXC TAaHHBIX, aHAJU3UPOBATL PE3YJIbTAaThl U KOPPEKTUPOBATL METOABI PELIEHU C YUETOM
MOJIYYCHHBIX PE3YJIbTATOB,

pemarb KayeCTBEHHbIE 3a1aud, TpeOyromue MPUMEHEHHWs 3HAHUH W3 PasHBIX Pa3/ielioB
Kypca U3MKH, a TAKXKE WHTErPALUN 3HAHUH U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA!
BBICTPAUBATh JIOTMYECKYIO LEMOYKY PACCyKACHHI C ONOpOol HAa M3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (I)I/ISI/ILIGCKI/IG SAABJICHUSA,

HUCIIOJIB30BATE TCOPCTUYCCKUEC 3HAHUA OJIA O6’b$ICHeHI/I$I OCHOBHBIX TMPHUHIHIIOB pa6OTbI
U3MEPUTENbHBIX MPUOOPOB, TEXHUIECKUX yCTPOHCTB M TEXHOJIOTHUIECKUX MTPOLIECCOB,

NPUBOAUTE MPHUMEPBI BKJIAJa POCCHICKHX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

AHATMU3UPOBATh U OLCHUBATL MOCICACTBUA 6bITOBOfI u HpOHBBOHCTBeHHOﬁ ACATCIBbHOCTU
YeJIOBEKa, CBSI3AHHOH ¢ (DM3MYECKMMH MPOLIECCAaMH, C TIO3UIUI SKOJOrHYeCKOH Oe30MacHOCTH,
MPENCTABJICHUI O PAIMOHAIBHOM MPHUPOIONOJIB30BAHUN, & TaKXKE Pa3yMHOM HCIIOIb30BAHUH
JNOCTHKEHUH HayKU U TEXHOJIOTUH JJIsl JAJIbHEHIIIETr0 Pa3BUTHS YEJIOBEUECKOro OOIECTBa,

MPUMEHATb Pa3JINdHbIe CIOCOObI padoThl ¢ MHpOpManeld (PUINIECKOTrO COAEPIKaHUS C
HUCIOJIb30BAHHUEM COBPEMECHHBIX I/IH(I)OpMaLII/IOHHbIX TGXHOJ’IOFHfI, npu 5S5TOM HCMHOJIL30BATH
COBpPEMEHHbIe HH(POPMALTMOHHBIE TEXHOJIOTUH IS TIOUCKA, epepaboTKH U MPEIbABIECHHS yIeOHOH
U HAy4YHO-TIOMYJISIPHOW HH(pOpPMALUK, CTPYKTYPUPOBAHUSI W HWHTEpHpeTannu HHPOPMALHH,
HOHy‘{eHHOfI N3 Pa3JIUYHbIX UCTOUYHUKOB, KPUTHUYCCKU aHAJTIU3UPOBATH MNOJYyYaCMYHO I/IH(I)OpMaLII/II-O
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U OLICHMBATh €€ JOCTOBEPHOCTb KAaK HAa OCHOBE MMEIOLIMXCSl 3HAHUH, TAK M HAa OCHOBE aHAJM3a
UCTOYHUKA HH(pOpPMaLINHY,

NPOSIBJIATh ~ OPraHU3ALMIOHHBIE W [MO3HABATENBbHBIE  YMEHHS  CAMOCTOSITENIbHOTO
npuoOpeTEeHNs] HOBBIX 3HAHHUN B MPOLIECCE BBIMOJHEHHS MPOEKTHBIX U YueOHOMCCIENOBATEIbCKIX
pabor;

paboTaThk B TPYIINE C UCIIOJHEHHEM PA3IMYHBbIX COLUANBHBIX POJIEH, MIIaHUPOBaTh paboTy
IPYIIIBL, PALMOHAIBHO PACHPENENATh AESTeNbHOCTh B HECTAHNAPTHBIX CUTYALUsIX, alIeKBAaTHO
OLICHUBATh BKJIAJ KAKAOTO M3 YYACTHUKOB I'PYTIIbI B PELICHUE PACCMATPUBAEMOM MPOOIIEMET,

NPOSIBJIATE MOTUBALMIO K Oynymeil mpodecCHOHANBbHON ASSITEIPHOCTH MO CHEHATBHOCTSIM
(U3NKO-TEXHUYECKOTO TNPOQIIIA.  SKCIEPUMEHTa HH(POPMALIUIO, ONpPEAesTh JOCTOBEPHOCTD
MOJTy4€HHOTO PEe3yJIbTaTa,

JInuHoOCTHBIE pe3yabTaThl peaju3alui NPOrpaMMbl BOCIIUTAHHUS

1) TlposBasromuii ¥ AEMOHCTPHUPYIOIIUNA YBaXKEHWE K JIFOIASM TPyAa, OCO3HAFOIIHIA
LIEHHOCTh cOOCTBEHHOro Tpyaa. Crpemsimuiicss K GOPMUPOBAHHUIO B CETEBOH Cpele JIMYHOCTHO U
npo¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «IU(POBOrO CIeaa

2)  Oco3HalIUH TPUHOPUTETHYIO LEHHOCTh JIMYHOCTH YEJOBEKA, yBAKAKOLIMN
COOCTBEHHYIO M YYXXYIO YHUKaJbHOCTb B PA3JMYHBIX CHUTyalMsx, BO Bcex (opmax U BUAAX
NEeSITeJIbHOCTH.

3) CnocobHbIll mpu B3aUMOAEHCTBUU C IPYTHMU JEOABMH JOCTHIATh IOCTABIEHHBIX
Henel, CTpeMsimuiics K (OPMHUPOBAHUIO B CTPOUTENBHON OTpPaciy W CHUCTEME  SKHJIUIIHO-
KOMMY HAJIbHOT'O XO35HCTBA IMYHOCTHOT'O POCTa KakK MpodeccruoHana

4)  CnocoOHbIE cTaBuUTh mepex coOOM  Lenu Ui PELICHHS  BO3HHMKAMOIIUX
npodeCcCHOHANIBHBIX 3a1a4, NOAOUPATh CIOCOOBI PEIICHUS] U CPENCTBA PA3BUTHS, B TOM YHCIE C
UCTIOJIB30BaHNEM HUH(OPMATMOHHBIX TEXHOJIOTHIA

5) CrocoOHbII HWCKaTb W HAXOOUTh HEOOXOAMMYIO HWH(POPMALMIO  HCIIONb3YS
pasHOOOpa3HbIE TEXHOJOTMU €€ T[IOWCKA, /Ui pEeLIeHHs BO3HHUKAKIIUX B  IpOLecce
MPOM3BOJCTBEHHON [NEATENbHOCTH MNpPOOJeM MpPH CTPOUTENBCTBE M IKCIUTyaTalUMd OOBEKTOB
KalUTAJIBHOIO CTPOUTENILCTBA

6)  CnocoOHbIN BBIIBHraTh aJbTEPHATHBHBIC BAPUAHTHI NEHCTBUN C LIENBIO BBIPAOOTKH
HOBBIX ONTHMAJIbHBIX AJITOPUTMOB, MO3MLIMOHUPYIOIINHA ce0s B CETH Kak pe3yJIbTATHBHBIA U
MIPUBJIEKATENbHBIA YUACTHUK TPYAOBBIX OTHOLIEHUH

7) IlpuHuMaromMii W TOHUMAOIIUA LeTd W 33[a4d  COLMAIbHO-3KOHOMHYECKOTO
pPa3BUTHA PErHoHa, TOTOBBIH padoTaTh Ha WX JOCTH)KEHHE, CTPEMSIIIUICS K IOBBILICHUIO
KOHKypeHTocnocoOHocTr Jlumnenkoit 00acTH B HALIMOHAIBHOM M MUPOBOM MacIiuTadax

8)  Crpemsimmiics K CaMOpPa3BUTHIO M CaMOCOBEPIICHCTBOBAHUIO, MOTHBHPOBAHHBIA K
00y4eHHIO, TPUHIMAOLINI aKTUBHOE yYaCTHE B COLMAIbHO-3HAYUMOM AEATEIBHOCTH Ha MECTHOM
U pErHOHaJIbHOM YPOBHSIX

9) CrnocoOHbIii CTaBUTH mepen COOOW LeNu TMOJA BO3HHUKAIOIIUE KU3HEHHBIC 3aadH,
noaduparb CrocoObl peIeHs] ¥ CPEICTBA PA3BUTHS, B TOM YHCIE C UCIONIb30BAHUEM LIU(POBBIX
CPEICTB, CONEWCTBYIOIIMI TOJAEPKAHUIO TpecTuka cBoed mnpodeccun u  oOpa3oBaTebHON
OpraHu3anuu

10) ToroBelii Kk mnpodeccHOHANbHON KOHKYPEHUMHM M KOHCTPYKTUBHOM pEakIH Ha
KPUTHUKY

11) VYwmerommii aHaau3upoBaTh padodyr) CHUTYAIMIO, OCYINECTBISIOMINN TEeKyIUd |
UTOTOBbI  KOHTPOJb, OLEHKY H KOPPEKIHMIO COOCTBEHHOW [IESTENbHOCTH, HeCyIIui
OTBETCTBEHHOCTD 32 PE3yJIbTaThl CBOEH paboThI

12) CopeiicTyromuii  GOPMHUPOBAHUIO MOJIOKUTEIBHOTO 00pa3sa W MOJIEPKAHUIO
NpecTIKa cBOel npodeccuu

26



CTPYKTYPA U COAEPKAHUE YYEBHON JUCITUTLINHBI

4.1 O0bemM y4eOHOM THCIHILTHHbBI

Bupn yueOHoi1 padoThI

O0beM yacos

BCero mno BT.4.B 1-m B T.4. BO 2-M
yuyeOHOMY cemecrTpe cemecTpe
IIAHY
Ob6mwem OI1 229 51 178
Bcero 205 51 154
TeopeTndeckue 3aHsITUs 169 37 132
JlaboparopHbie 3aHATHUS 32 12 20
IIpakTuueckue 3aHATHS 4 2 2
Koncynsrammu 12 12
IIpomexyTOuHas arrecTauus 12 12
[IpomesxkyTouHas arrecrauus B popme: Huddepennmanbabl DK3aMeH
1 3auer
4.2 TemaTH4YeCcKoOe NJIAHHPOBAHHE
HaumeHoBaHue pa3aesioB U TeM KosnyecTBo yacos
O6bem Jladopa- | IlpakTuu
on Bcero Teopust | TOopHBIE ecKHe
padoTbl | padoThbl
I cemecTp
PA3JIEJI 1. HAYUHBIH METO/I 2 2 2 - -
HO3HAHUSA NNTPUPO/BI.
Tema 1. ®usnka — pyHAaMEHTAIBHAS 2 2 2 - -
HAayKa O IPUPOAE
PA3JIEJI 2. MEXAHUKA 38 38 28 8 2
Tema 1. Kunemaruxka. 10 10 6 2 2
Tema 1.1. MexaHuueckoe IBUKEHHE. 2 2 2 - -
OTHOCUTETBHOCTD MEXAHUYECKOTO
nBkenns. Cucrema oTcuéra.
Tema 1.2. Ilepemernenue, CKOpOCTb U 2 2 2 - -
YCKOPEHHE MAaTePUAIBHON TOUKH, UX
IPOEKLIUU HA OCHU CUCTEMbl KOOPAMHAT.
Tema 1.3. PaBHOMEpHOE 1 2 2 2 - -
PaBHOYCKOPEHHOE MPSIMOJIMHENRHOE
JIBHkKeHHe. KpUBOJIMHENHOE NBUKEHUE.
IIpaktuueckoe 3ansaTue Ne 1 2 2 - - 2
Ornucanne BUIOB JBHKCHUS
MaTepUaJbHON TOYKH.
JlaboparopHasi pabora Nel. M3yuenue 2 2 - 2 -
JBIDKEHUS TEJIA TIO OKPYKHOCTH C
MOCTOSIHHON MO MOJYJIK) CKOPOCTBIO.
Tema 2. lunamuka. 14 14 12 2 -
Tema 2.1. Ilepselii 3axoH Her0TOHA. 2 2 2 - -
HHepuuanbHble CUCTEMBI OTCUETA.
[Tpunmmn otHOCHTENbHOCTHU [anmes.
Tema 2.2. Macca tena. Cuna. Bropoii 2 2 2 - -
3ak0H HBIOTOHA 17151 MaTepHabHON
touku. Tpernii 3akoH HbroTOHA 1151
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MAaTCPHUAJIbHBIX TOYCK.

Tema 2.3. 3akOH BCEMUPHOTO TATOTEHUS.
Cuna Tsprectu. 3akoHbl Kermepa.

Tema 2.4. Cuna ynpyroctu. 3akoH I'yka.
Bec Tena.

Tema 2.5. Cuna tperusi. Cyxoe TpeHHe.

Tema 2.6. lanenne. Cuna Apxumena.

\®)

\®)

JlaboparopHast padora Ne2.
HccnenoBaHue 3aBUCUMOCTH CHIT
YHOpyrocTt, BOBHUKAIUX B IIPYKHUHE
U PE3MHOBOM 00pasIe, OT UxX
nedopmMaru.

Tema 3. CtaTuka TBepaOro reJja.

Tema 3. 1. AGCOMOTHO TBEPIOE TEINO.
IIneuo cunel. LleHTp TsKECTH TENa.
YcnoBusl paBHOBECHUS] TBEPAOTO TEJIA.

JlaboparopHast pabora Ne3.
UccnenoBanue yClOBHA paBHOBECHS
TBEPAOIO TeJIa, HMEHOIIETO OCh
BPALICHHUSI.

Tema 4. 3aK0oHBI COXpaHeHUs B
MeXaHHKe.

10

10

Tema4.1.MiMnynec MaTepuanbHON TOYKH,
Umnynbe cunpl.  3aKOH  COXpaHEHUs
VMITyJIbCa.

Tema 4.2 PeakTUBHOE IBUKEHUE.
MowmenT ummnysibca. PaGoTa cuibl.
MOoOIHOCTD CHIIBL

Tema 4.3. Kunernueckas s3Heprus
JloTeHUManbHBIE U HENOTEHIUAIBHbBIE
cunpl lloTeHuuanpHas S3HEPIUs.

Tema 4.4. 3akoH coXpaHeHUsI
MEXaHUYECKON SHEpruu. YIpyrue u
HEYNPyrue CTOJKHOBEHUs. Y pABHEHUE
bepnysm ns uaeanbHOM JKUAKOCTU

JlaboparopHast padora Ned.
Omnpenenenne pabOTHI CHITBI TPEHUS TIPU
ABHUXXCHUU TECJIa I10 HAKJIOHHOH
TJIOCKOCTH.

PA3JEJ 3. MOJIEKYJ/JIAPHASA
OUSUKA U TEPMOANHAMMUKA.

33

33

27

Tema 1. OcHOBBI MOJIEKYJISIPHO-
KHHeTH4YecKoii Teopun. Moaenn
H1eAJILHOTO ra3a.

15

15

11

Tema 1.1. OCHOBHBIE MMOJIOKEHUS
MOJIEKYJISIPHO-KHHETHUECKOH TEOpHH
(MKT). Mogenu CTpOeHHsI ra3os,
JKUAKOCTEN U TBEPABIX Tesl. Macca u
pa3Mepbl MOJIEKYJT (ATOMOB).

Tema 1.2. KomnuecTBO BellecTsa.
Ilocrosinnas Asoraapo. Temnosoe
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paBHOBecue. Temneparypa.

Tema 1.3. I'a30Bble 3aKOHBI. Y paBHEHHE
MenneneeBa—KnanepoHna.

JlaboparopHasi padora Ne5. M3mepenue
yJIeIbHOW TEMJI0EMKOCTH.

JlaboparopHast pabora Ne6. ITposepka
YPaBHEHUs COCTOSHUS.

Tema 1.4. 3axon JlanbToHa.
AOCONOTHAsI TEMITEpaTypa

Bcezo no 1 cemecmpy

51

51

37

12

2 cemecTp

Tema 1.5. M3onponeccsl. ['paduueckoe
NpeCTaBJIeHUE H30IPOLECCOB!
U30TepMa, H30X0pa, nzodapa.

Tema 1.6. CBsi3b MeXy NaBIE€HUEM U
cpenHell kKuHeTHueckoi sHepruei. Cesi3b
abCOFOTHON TeMITepaTyphl
TEPMOAUHAMUYECKON CUCTEMBI CO
CpenHel KHHETUYECKON SHepruen

Tema 2. Tepmoaunamuka. Tensosbie
MAIIHUHBL.

Tema 2.1. Tepmonunamugeckas (T])
cucrtema. Hynesoe Hauano
TepMOAMHAMUKH. MOfeNb HIeaTbHOTO
ra3a B TEPMOJIMHAMHKE

Tema 2.2. DnemenrapHas paborta B
TepMonnHamuke. KomnaecTBo TemnoThl.
Tennoémkocts Tena. IlepBbiii 3akoH
TepMOAMHAMUKH. BHYTpeHHsIs1 sHEprus.

Tema 2.3.BTOpoii 3aKOH TEPMOAUHAMUKU
IUIsl PABHOBECHBIX U HEPaBHOBECHBIX
IPOLIECCOB.

Tema 2.4. IlpuHUMTBI IEHCTBUA
teroBbix MauH. KITJ1

Tema 3. ArperaTHbie COCTOSIHUS
BemecTBa. Pa3oBbie nepexoabl.

Tema 3.1. ITapoobpazoBanue u
KOHAeHcanus. HachllleHHbIE U
HEHACBIIICHHBIE Mapbl. BliakHOCTH
BO3TyXa.

Tema 3.2. Teépnoe Teno.. ledhopmanuu
TBépaoro Tena. Moaynb FOHra.

Tema 3.3. Tenosoe paciinpeHue
JKUIKOCTEN U TBEPABIX TEN.
IIpeobpazoBanue sHeprun B (pasoBbIX
nepexonax. Y paBHEHHE TEIJIOBOTO
Oananca. IToBepXHOCTHOE HATSHKEHUE.

JlaboparopHast padora Ne7. M3mepenue
abCOIIOTHOMN BIAKHOCTH BO3JyXa U
OLIEHKA MacChl APOB B MOMELICHHUH.

PA3JIEJI 4. JJIEKTPOJANHAMMUKA.

46

46

38
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Tema 1. DaexkTpuueckoe moe.

=]

=]

=]

Tema 1.1. DnexTpuzauus Ten.
Dnextpuueckuii 3apsa. Bzaumoneticteue
3apsimoB. 3akoH Kysona.

Tema 1.2. Dnextpudeckoe nose

Tema 1.3. IIpoBogHuKH B
3JEKTPOCTATHUECKOM HOJIE.
JIMBNEKTPUKHY B 3JIEKTPOCTATUYECKOM
noJje

Tema 1.4. Konnencarop.
DNeKTPOEMKOCTb KOH/IEHCATOpA.
DHeprusi 3apsLKEHHOTO KOHASHCATOPA.

Tema 2. IlocTosTHHBII JIEKTPHYECKH I
TOK.

20

20

14

Tema 2.1. Cuna Toka. [ToCTOAHHEBII TOK.
Hcrounuku Toka.

Tema 2.2. 3akon Oma 115l yuacTka [eru.
DIEKTPUIECKOE CONPOTUBIICHHUE.

Tema 2.3. IlocnenoBaTebHOE,
napajuieIbHOE, CMEIIAHHOE COCIUHECHHE
IMPOBOAHHUKOB.

Tewma 2.4. Tlpasuna Kupxroda.

Tema 2.5. PaboTa 35eKTPpHUYECKOrO TOKA.
3akon Jlxoyns—Jlenua. MomHOCTh
3JIEKTPUUYECKOT0 TOKA.

Tema 2.6. 91C u BHyTpeHHEE
COMPOTHBJIEHUE UCTOYHHUKA TOKA. 3aKOH
Oma 111 HOJTHOM LIETIH.

Tema 2.7. MOIMHOCTb UCTOYHHKA TOKA.
Kopotkoe 3aMmbikanue.
KoHnpeHcatop B ey NOCTOSTHHOTO TOKA.

JlaboparopHast padora Ne§.
HUccnenoBaHue CMELIAHHOTO COSIUHEHHUS
PE3HUCTOPOB.

JlaboparopHast padora Ne9.
HsmepeHue yaenbHOrO COMPOTHBIIEHUS
MPOBOJHUKOB.

JlaboparopHast pabota Nel0. M3mepenue
2JIC 1 BHYTPEHHETO CONIPOTUBJICHUS
HUCTOYHHUKA TOKA.

Tema 3. Toku B pa3iu4HbIX cpeaax

Tema 3.1.2nexTpuueckas MpoBOAUMOCTD
Pa3JIMYHBIX BEIIECTB. DJIEKTPUUECKUM
TOK B BaKyyMe.

Tema 3.2. IlonmynpOBOAHUKH.
DNEeKTPUUECKUM TOK B 3JIEKTPOJIUTAX.
DIIeKTpUUECKUil TOK B razax.

Tema 4. MarautHoe 1moJie.

=

=

=

Tema 4. 1. Marautnoe none. Bexrop
MarHuTHOM uHAyKUuu. OneIT Dpcreaa.
Cuna Awmrepa,
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Tema 4. 2. Cuna JlopeHua, MarHuTHoe
rnose B BellecTse. PeppoMarHeTuKy,
napa- v gnaMarHeTuKu.

NabopaTopHas pab6oTa Nell.
WccnenoBaHue MarHAUTHOMO Mons
MOCTOAHHbIX MarHUTOB.

Tema 5. 9n1eKTpoMarHuTHas
NHAYKLUKSA.

Tema 5.1. fiBNeHMe 3NeKTPOMarHUTHOW
nHayKumn. SAC nHayKumu.

Tema 5.2. 3aKOH 3M1€KTPOMArH1MTHOM
NHAYKumn dapaged. Toku Dyko.
Tema 5.3. 34C nHAyKUMn B
NPOBOAHVKE, ABMXKYLLEMCSH B MarHUTHOM
none. NMpasuno JleHua.

Tema 5.4. IHOYKTUBHOCTb. ABNeHNe
CaMOWHAYKLUUN. DHEPTUA MarHUTHOIO
nons.

PA3LEN 5 KONMEBAHUA N
BOJIHbI

Tema 1. MexaHunueckune KonebaHums.
Tema 1. 1. KonebartenbHaa cuctema.
CBo60aHble KonebaHns. AMNAUTYAa 1
(hasza KonebaHwuii. Mepuog 1 yactoTta
KonebaHWiA.

Tema 1 2. [ToHATNE 0 3aTyXaroLWwmx
KonebaHuaX. BblIHYXeHHble KonebaHus.
PesoHaHc. ABTOKONebaHus.
NabopaTopHas pabota Nel2.

3yueHune 3aKOHOB [B/XKEHUS Tena B
X0fe KonebaHWii Ha ynpyrom nogsece.
NabopaTopHasa pabota Nel3. M3yyeHune
LOBVXXEHUA HUTAHOTO MasTHUKA.

Tema 2. 9neKTpoMarHuTHbIE
KonebaHus.

Tema 2. L KonebaTenbHblil KOHTYP.
®opmyna TomcoHa.

Tema 2. 2. 3aKOH COXpaHeHNs IHEPTUN B
naeanbHOM KofebaTeNlbHOM KOHTYpe.
3aTyxaloLimne 3NeKTpoOMarH1THbIe
KonebaHwus.

Tema 2. 3. [lepeMeHHbIN TOK.
CuHycoMaanbHbIi NepemMeHHbIn TOK.
Pe30HaHC TOKOB. Pe30HaHC HanpsXKeHWiA.
Tema 2. 4. N\geanbHblil TpaHchopmatop.
NabopaTopHas paboTta Nel4.

M3y4yeHwne TpaHcgopmaTopa.

Tema 3. MexaHunyeckue u
3NeKTPOMarHUTHbIe BOJIHbI.

Tema 3.1.MexaHn4ecKune BOSHbI.
[MonepeyHble ¥ NPOAO/bHbLIE BO/HbI.

48

10

31

48

10
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Tema 3.2.CBolicTBa MEXaHUYECKUX BOJIH:
OTpa’KeHHE, TPEJTOMIICHUE,
uHTepdepeHys U nudpakums. 3ByK.

Tema 3.3. DneKTPOMarHUTHBIC BOJHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHue, IpeoMIIeHUe, MONApU3aLus,
uHTEephepeHIHs U AUGPAKIIHSL

Tema 3.4. Illkana 371€KTPOMArHUTHBIX
BOJIH. [IpriMeHeHne 3/1eKTpOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

Tema 4. OnTuka.

22

22

20

Tema 4. 1. Ilpamonuneiinoe
pacnpoCTpaHEHHUE CBETA B OHOPOAHON
cpene.

Tema 4. 2. OTpakeHue cBeta. 3aKOHbI
OTpaKEHUsI CBETA.

Tema 4. 3. [Ipenomnenne ceeta. 3aKOHBI
NPEJIOMJICHUSI CBETA.

Tema 4. 4. Xon nydelt B IpusMme.
Hucnepcus cseta. ClIOXKHBIN COCTaB
Oenoro ceera. [BeT.

Tema 4. 5. Cobuparomiue u
pacceuBaroIUe JIMH3bL.

Tema 4. 6. @opMyia TOHKOU JHH3HIL.
VBenuueHue, faBaeMoe JIMH30M.

Tema 4.7. IlocTpoerne n300pakeHM
TOUYKHU U OTpPe3Ka MPsIMOI B COOMPAFOLITIX
U PAaCCEMBAIOLINX JIMH3aX U UX CHCTEMaXx.

Tema 4. 8. Onruueckue mpudopsl. I a3z
KaK ONTHUYECKasi CHCTEMA.

Tema 4. 9. Bonnosas ontuka.
Wnrepdepenuus ceera. KorepentHoie
VCTOYHHKHU.

Tema 4. 10. Iudpakuus cera.
Hudpakumonnas pemérka. [onspuzaums
CBETA.

JlaboparopHasi pabora Nel5. Usmepenue
NOKa3aTeJssl MPEJOMIICHHS CTEKJIA.

PA3JEJ 6. OCHOBBI
CIHEHUAJIBHOU TEOPUH
OTHOCHUTEJBHOCTMN.

Tema 1. Teopusi 0THOCHUTEJILHOCTH

Tema 1.2. [loctynarsl cienquanbHON
TEOPUHU OTHOCUTEIBHOCTH.
[Ipeobpaszosanus Jlopenua. Ycnosue
NpUIUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.

Tema 1.3. DHeprus u UMIyJIbC
PENATUBUCTCKON YaCTHULIBI.

CBs13b Macchl C 9HEpruel U UMITYJIbCOM.
DHeprus MoKosl.

32




PA3JIEJI 7. KBAHTOBASA ®U3UKA 20 20 16
Tema 1. KopnyckynasipHo-BOJIHOBOM 6 6 6
AYAJH3M.

Tema 1.2. PaBHOBECHOE TEMIOBOE 2 2 2
uznydenue. ['mnoresa [1naHka o kBaHTax.

Tema 1.3. @oTOHBI. DHEPrUsA U UMITYJIbC 2 2 2
dorona. Dorosddexr

Tema 1.4. JlaBnenue ceera. BonHoBbIe 2 2 2
cBoiicTBa yactull. Bonnsl ne bpoits.

Tema 2. ®uszuka aroma. 8 8 4
Tema 2. 1.OmbITHI IO UCCIIETOBAHUIO 2 2 2
cTpoeHus aroma. [lnanerapHas monenb

atoma Pesepdopna. [Toctynarel bopa

Tema 2.2. Bunel ciektpoB. CLIOHTaHHOE U 2 2 2
BBIHYKIEHHOE U3JIyUeHHE CBeTa. Jlasep.

JlaboparopHast pabora Nel6. 2 2 -
HalOnroieHne JUHEeHuaToro CreKkTpa.

IIpakTuueckoe 3anstue Ne 2 2 2 -
KBaHTBHI CBETA.

Tema 3. ®u3nka aTOMHOIO0 s1Apa 1 6 6 6
3JIeMEHTAPHBIX YACTHIL

Tema 3.1.Hyknonnas monens sigpa. 2 2 2
PaguoaxktuBHOCTE. 3aK0OH

palOaKTUBHOIO pacnaja.

Tema 3.2.OHeprus cBs3U HyKJIOHOB B 2 2 2
simpe. SAnepusbie cubl. e ekt Macchl

siapa. SaepHblie peakLunu.

Tema 3.3. @yHnaMeHTAIbHbBIE 2 2 2
B3aUMOJENUCTBUS. bapnuOHBl, ME30OHBI U

nenToHel. PU3NKa 3a NpeAensaMu

CranpaptHoit mopenu. TémHas Matepus

U TEMHAs SHEPIUSL.

PA3JEJ 8. DJJIEMEHTDBI 14 14 14
ACTPOHOMUM N

ACTPODOU3NKMN.

Tema 1. DTans! pa3BuTHS 14 14 14
acrpoHomun. CoJjiHeUHAas1 cucTeMa.

I'anakTuka. Becenennas.

Tema 1. 1. DTans! pa3BUTHS ACTPOHOMUU. 2 2 2
Tema 1. 2. MeToap! aCTpPOHOMUYECKUX 2 2 2
UCCJIEIOBAHUN

Tema 1. 3. ConHeunast cucrema. CoJHIE. 2 2 2
Tema 1. 4. 3BE30bI, ©X OCHOBHEIE 2 2 2
XapaKTePUCTHUKU.

Tema 1. 5. Mneunsiii IlyTs — Hama 2 2 2
lanakTuka

Tema 1. 6. Bcenennas. Pacuiupenue 2 2 2
Bcenennoii. 3akon Xab6una.

Tema 1. 7. MacmtabHast CTpyKTypa 2 2 2

Bcenennoii. MerarajakTuka.
Hepeménubie npobieMbl aCTPOHOMUH.
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Bcezo o Il cemecmpe 154 154 132 20 2
Koncynomayuu 12
Ipomesicymounan ammecmayus 12
Hmozo 229 205 169 32 4

4.3 Tembl HHANBHAYAJIBHBIX POEKTOB

B teyenne 1 kypca KakapiM OOyHarOIIUMCS BBITOJIHAETCS MHAMBUIYAJIbHBIA MPOEKT I10
OJHOW MJIM HECKOJBKUM JHUCLUILIMHAM, 38 CUET BPEMEHH, OTBEACHHOTO Ha U3YUYEHHE TUCIIUILTHHBI
(PenepanpHBI TOCYNAPCTBEHHBIN 00Opa30OBaTENbHBIA CTaHAAPT CpeAaHero (TMOJHOro) odmiero
oOpasoBaHus, yTBEP KASHHBIN nprkazoM MunoOprayku Poccun ot 17 anpens 2012 r. Ne 413).

1. AnbpTepHaTUBHbIE BUJIbI SHEPTUU.

2. AnpOepT DUHIUTEHH U ero TeOpHst OTHOCUTEIBHOCTH.

3. I'onorpadus u ee npuMeHEHHeE.

4. Bopna 3HakoMast 1 He3HaAKOMasl.

5. HNuppakpacHoe u3nyueHue — OKHO B HEBHIUMBIA MUD.

6. @DyHaaMeHTaIbHbIE 3aKOHBI (DH3HKHL.

7. I1Inazma — 4eTBEpTOE COCTOSIHUE BEIECTBA.

8. Jlazepb! 1 UX NPUMEHEHHUE.

9. MarsutHoe noJie 4 ero BIUsHUE Ha KUBbIe OpraHU3MBI.

10. IIpumenenue siaepHBIX PEAKTOPOB.

11.  Poccutickue naypearbl HoOeneBckoii nmpemun B 001acTH QUK.
12. CoBpemeHHast SHEpreTHKa U MepCIeKTHBbI €€ Pa3BUTHS.

13. @yHIaMEHTaIbHbIE B3aUMOAEHCTBUS.

14. MueuHblii My Th.

15.  IIpobnemsl 3KOJOTHUH, CBSI3aHHBIE C UCTIOIBb30BAHUEM TETUIOBBIX MAIIHH.
16. Benmnuaiimne oTKpeITHS QU3HKHL.

17. 3HaueHue OTKpbITUi [ anues.

18. OnTuueckue sIBICHUS B IPUPOAE.

19.  VYuerpasByk (nojydeHHe, CBOMCTBA, IPUMEHEHHE).

20. Yepuble ABIPHL
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YCNoBumA PEANNSAUNN MPOITPAMMDI YUYEBEHOW ANCUNMNNNHDBI
5.1 MaTtepuanbHO-TeXHUYECKOe obecrneyeHue
Peanusaunsa y4e6HON ANCUUNINHBI OCYLLECTBAAETCS B y4e6HOM KabuHeTe «Pursmka.
O6opypoBaHue y4ebHOro KabuHera:
- nocajoyHble MecTa Mno KOMMYecTBY 00y4aroLLmXcs;
- paboyee MecTO npenojasarens;
- KOMNEKT y4eOHO-MeTOANYECKONM AOKYMEHTaLUN.
TexHnyeckune cpefcTea 00yUveHNs:
- KOMMbIOTEP C /IMLEH3NOHHbIM MPOrpaMMHbIM 006ecreyeHmneMm;
- My/NbTUMELUIAHBIA NPOeKTOop,
- 3KpaH.
HarnagHble nocobus:
- JeiCTBYIOLLAsA MOAEeNb MallUHbI MOCTOSAHHOIO TOKa,;
- MaKeT KOHJeHcaTopa;
- MakeT Anoja nonynpoBOLHUKOBOIO;
- MakeT 6MNONAPHOro TPaH3NCTOPA;
- MaKeT 3/IeKTPOBaKyyMHOro Tp1oaa;
- MakeT Tpexga3Horo TpaHcgopmaropa;
- KOMMNEKT KOLOTPaHCMNOPAHTOB MO KYpPCY «DNIEKTPOTEXHMNKA N 3NIEKTPOHUKEY;
- KOMMNEKT KOLOTPaHCNOPAHTOB Mo Kypcy «OCHOBbI 31eKTPONPUBOLAa»;
V3mepuTensHble npubopbl 1 060pyL0BaHNME:
- N1abopaToOPHbIA CTEHA «DNEKTPOTEXHMKA U OCHOBbI 3/1eKTPOHUKM» 3TNO3-M2-CPM,;
- 1abopaTOPHbIA KOMMIEKC «INEKTPOTEXHNKA C OCHOBAMU 3N1EKTPOHUKUN;
- nabopaTopHbIil cTeHA «O6LLasa 3IEKTPOTEXHUKA U 3NEKTPOHNKAY;
- NyNbT NOAK/OYEHNA CTEHAOB C aBTOMaTUYECKOW 3aLLMTOMN;
- WKUT pacnpefenunTenbHbli;
- U3MepuTeNibHble NPUbopsbI;
- TpexdasHblii TpaHchopmaTop;
- fBuratenb TpexgasHblii aCUHXPOHHBbIN,;
- NabopaTopHbIin 610K NUTaHNS;
- 3BYKOBOW reHepartop.

5.2 "HhopmaunoHHoe obecneyeHne 0byyeHUs

[ns peanusaumy nporpamMmbl B 6MBGANOTEYHbIA (HOHA BXOAAT YYEOHUKKN, Y4eOHO-MeToaNYECKME
KomnnekTbl (YMK), obecneumBaroLine 0CBOEHVE YH4EeOHOW ANCUNNINHBI «DPU3NKa».

MeyaTHble n3gaHna

OcHoBHas
1 PopguoHoB, B. H. ®u3uka : yyebHoe nocobme Ana cpefHero npogeccMoHasbHOro obpasoBaHus /
B. H. PoanoHoB. — 2-e u3g., ucnp. u gon. — MockBsa : M3gatensctBo HOpait, 2023. — 265 c. —
(MpoteccmoHanbHoe o6pasoBaHme). — ISBN 978-5-534-07177-1. — TekCT : 9NeKTPOHHbIA [/

O6pasoBaTenbHas nnatdopma KOpaliT [cait]. — URL: https://urait.ru/bcode/512604
2. PognoHos, B. H. ®u3snka gns konnegxkei : yue6Hoe nocobue ans cCpefHero npogeccroHanbHOro
obpasoBaHua /  B. H. PognoHoB. —  MocCKBa : WN3patensctBo  HOpaiiT, 2024, — 202 ¢c. —
(MpoteccmoHanbHoe o6pasoBaHme). — ISBN 978-5-534-10835-4. — TeKCT : 9NeKTPOHHbIA /]
O6pasoBaTenibHas nnatdopma KOpaiT [cait]. — URL.: https://urait.ru/bcode/541746
3. KanawHuko, H.Tl. ®u3smka : y4eOHMK W NPaKTUKYM [N CPefHEro npogeccuoHasbHOro

obpasoaHusa / H. IN. KanawHukos, C. E. MypaBbeB. — 2-e u3f., nepepab. u pgon. — Mocksa :
N3paTensctBo HOpaint, 2024. — 496 c. — (MpoeccnoHanbHoe o6pa3oBaHue). — ISBN 978-5-534-
16205-9. — TekCT : 9NeKTpoHHbIn /I Ob6pasoBaTenbHas nnatgopma HOpant [caint]. —

URL.: https://urait.ru/bcode/542247
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JlononHUTENBHAS

1. Aizenyon, A. £. ®usuka : yueOHUK M MPAKTHKYM JJIsI CpenHero npodeccuoHaibHOro odpaszoBaHust /
A.E. Aiizernion. — Mocksa : MsnmatensctBo HOpaiit, 2023. — 335c.— (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-00795-4. — Texkcr : snextponHsIii / OOpa3oBarenbHas miathopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/513094.

2. Bacunves, A. A. ®uszuka : ydeOHOe mocobue st cpenHero mnpodeccuoHanbHOro odpasoBaHwUs /
A. A. Bacunbses, B. E. ®enopos, JI. JI. XpamoB. — 2-e¢ u3a., ucnp. u nomn. — Mocksa : M3narenscTso
Opaiir, 2024. — 211 ¢. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-05702-7. — Tekcr :

snekTpoHHbIi // O6pa3osarenpHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538886

HNudopmaunonubie pecypebl
-9ObC <<IPRb09ks»
- ObC «IOPAUT»

KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHSI YYEBHOI

JUCHUATUINHBI

KOHTpO.]'Ib " OLCHKa PE3YJbTATOB OCBOCHHUA AUCHUILIMHBI OCYLICCTBIIAIOTCA MPENOAaBaTCICM B
npouecce NpoOBCACHUA MPAKTHUYCCKUX 3aH$ITI/II\/'Ij OLCHKH OTBCTOB HAa KOHTPOJIBHBIC BOIPOCHI, a4 TAKIKE

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

Pe3yabTaThl 00yyeHHus

MeToabI KOHTPOJIS H
OLICHKH Pe3yJIbTATOB

o0yueHust

1) chopMUPOBAHHOCTH MPEACTABIIEHUH O POJH U MeCTe (PUUKH U OueHka mNepPEUNCIEHHBIX
ACTPOHOMHUU B COBPEMEHHOI Hay4YHOH KapTHHE MUPA, O pe3ysnbTaToB  OOy4eHHs
cucteMooOpasyroliei pojiu (U3UKHU B PA3BUTUU €CTECTBEHHBIX HAyK, npu BBITIOJTHEHHH
TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIae POCCUHCKUX U YCTHOTO orpoca,
3apyOeKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, TOHUMAaHHE MUCBMEHHOTO orpoca,
(u3HUeCcKOi CYIIHOCTH HAOJFOaeMBbIX SIBIEHUH MUKPOMHUpPA, MAKPOMHPA | TECTUPOBAHUS, Ha
U MeraMupa; MOHUMaHUE POJIK ACTPOHOMUM B TIPAKTHUECKOH MPOMEKYTOUHOM u

NesTebHOCTH YeJIOBEKA U NaJbHENIIeM HayYHO-TEXHUYECKOM Pa3BHTHUH,
ponu ¢pu3uku B GOPMHUPOBAHUN KPYro30pa v (yHKIHOHAIBHON
IPaMOTHOCTH YeJIOBEeKa [Tl PELICHHS MPAKTUIECKIX 3a/1a4;

2) chopMHPOBAHHOCTh YMEHUI PACIO3HABATH (PU3HMUECKUE SBJICHUS
(nporiecchbl) u OOBSACHATh UX HA OCHOBE U3yYYE€HHBIX 3aKOHOB!
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHUE,
CcBOOOJHOE MAIEHHE TeJ, IBHXKEHHUE IO OKPYKHOCTH, HHEPLIUS,
B3aUMOJIEIICTBHE TeJI, KoJeOaTenbHOe IBIKEHHNE, PE30HAHC, BOJTHOBOE
neukenne; nudysus, OpOyYHOBCKOE NBIKEHUE, CTPOCHUE JKUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHHE 00beMa TeJl PU HarpeBaHUH (OXJIAXKIECHHUH),
TEIUIOBOE PAaBHOBECHE, HCIIAPEHUE, KOHACHCALVS, TUIABJICHHE,
KPHUCTAJUTU3ALMS, KUIIEHHE, BIAYKHOCTh BO3yXa, CBS3b CPEeOHEN
KUHETHYECKON YHEPTUH TEIUIOBOTO ABM)KEHUS MOJIEKYJI C a0COTIOTHON
TEMIIepaTypoii, MOBBIICHNE ABJICHUS Ta3a PU €ro HarpeBaHuU B
3aKPBITOM COCYZ€, CBSI3b MEXKAY MapaMeTpaMH COCTOSIHHS ras3a B
U30MPOLIECCAX; SIEKTPU3ALIUS TeJl, B3aMMOACHCTBHE 3aPsIIOB,
HarpeBaHue MPOBOAHUKA C TOKOM, B3aUMOJIEHCTBHE MarHUTOB,
3JIEKTPOMArHUTHASI MHAYKLUS, NeHCTBUE MArHUTHOTO IOJIST HA
MPOBOJHHUK C TOKOM H JIBMIKYIIUHCS 3apsif, SJIEKTPOMAarHUTHBIE
Koy1e0aHUs ¥ BOJIHBI, NIPSIMOJIMHEIHOE pacIpOCTPAHEHUE CBETA,

HUTOTOBOM KOHTPOIJIC.

Ouenka B
MIPOMEKY TOUHON
aTTeCTALHH:

i epeHIMPOBAHHBIN
3a4eT U 3K3aMeH.

pamMKax
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OTpa’kKeHHe, peIoMIIeHUe, UHTePepeHIHs, TU(PAKIUST U TOJSIPU3ALIUST
CBeTa, AUCIepcusi cBeTa;, porosnekTpudeckuii apdexr, ceeroBoe
IaBJIeHHE, BOSHUKHOBEHUE JIMHEWYATOro CIIeKTPa aToMa BOOPOJA,
€CTCCTBEHHAA U UCKYCCTBCHHAA PaAUMOAKTUBHOCTD,

3) BnageHne OCHOBOMOJATAIO UM (PU3HIECKUMU MMOHITUSMH U
BCJIMYMHAMHU, XapPaKTEPHU3YHOIIUMU (1)I/ISI/I"IGCKI/IG MpOoLECChI (CBSISaHHbIMI/I
C MEXaHHNYCCKHNM IBHKXCHHEM, BSaPIMOI[efICTBHeM TCJI, MEXaHUYCCKUMHU
KOJ'Ie6aHI/I$[MI/I " BOJIHAMH, aTOMHO-MOJICKYJIAPHbIM CTPOCHHUEM
BCIICCTBA, TCILJIOBBIMHA MIPOUECCAMU, SJTEKTPUICCKUM U MAIrHUTHBIM
MOJIAMU, SJTECKTPUICCKUM TOKOM, SJICKTPOMAriuTHbIMU KOJ'Ie6aHI/I$[MI/I nu
BOJIHAMU, OIITUYCCKUMMU ABJICHUAMU, KBAHTOBBIMU ABJICHUAMU,
CTPOCHUEM aTOMa U aTOMHOI'O A1pa, paI[I/IoaKTI/IBHOCTbI-O); BJIAACHUC
OCHOBOTIIOJIararOIuMU aCTPOHOMHUYCCKUMU MMOHATUAMM, MO3BOJIAOIUMHU
XapaKTepPU30BaTh MPOLECCHI, MPOUCXOASIINE Ha 3BE€3/1aX, B 3BE3IHBIX
CUCTEeMaX, B MEKTAJIAKTHYECKOH cpeie; IBIKEHIEe HEOECHBIX Tel,
BBOJIIOIMIO 3Be3/] U BeeneHHOI;

4) BnaieHre 3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSMU (3aKOH
BcemupHoro tarotenus, 1, I u 11l 3axkonel HprOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOH SHEPTUH, 3aKOH COXPAHCHUSI UMITYJIbCA, TIPUHIUT
CYNEPIIO3UIUH CHJI, TPUHLUIT PABHONPABHOCTU UHEPLIUATbHBIX CUCTEM
OTCYETa, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BEILECTBA,
ra3oBbI€ 3aKOHBI, TIEPBbBINA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHCHHUSI
SIIEKTPUYECKOTO 3apsina, 3akoH Kyona, 3akod Oma [j1st ydacTka 1enm,
3akoH OMa 1UTs TIOJTHOM 3JIEKTPUYECKON 1ernu, 3akoH [xoyst - Jlenna,
3aKOH 3JICKTPOMAarHUTHON WHAYKLWH, 3aKOH COXPAHEHUs SHEPTUH, 3aKOH
MPSIMOJIMHEITHOTO PAaCIPOCTPAHEHHUs CBETA, 3aKOH OTPAKECHUS CBETA,
3aKOH MPEJIOMJICHHS CBETA, 3aKOH COXPAHEHUSI SHEPTUH, 3aKOH
COXPaHEHHUsI UMITYJIbCA, 3aKOH COXPAaHEHUS DJIEKTPUUECKOrO 3apsaa,
3aKOH COXPAHEHMsI MacCOBOr0O YMCIIa, NOCTyJaThl bopa, 3aKoH
PaTMOaKTUBHOTO PACIaia); YBEPEHHOE UCIIOIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpHU aHan3e PU3HUeCKUX SIBJICHHI U MTPOLIECCOB;

5) yMeHHe YUUTBIBATh FPAHULIBI IPUMEHEHUS H3YYSHHBIX (PU3NIECKUX
MOJIEJIEH: MaTepHUAJIbHAS TOYKA, HHEPLUAIbHAs CUCTEMA OTCUETA,
UeaNbHBIN ra3; MOJAEIU CTPOSHUS ra30B, XKUIKOCTEH U TBEPABIX Tel,
TOYEYHBIN JIEKTPUIECKUN 3apsif, siAepHast MOJEb aTOMA, Hy KJIIOHHAs
MOJIEJIb ATOMHOTO Si/ipa MPH PelleHNH (U3NIECKHX 3a/1a4;

6) BIaeHNe OCHOBHBIMH METOAAMHU HAyYHOTO MMO3HAHMS,
UCIIOJIB3YEMBIMH B (PU3UKE. MPOBOAMUTH MPSIMbIE U KOCBEHHbBIE
u3MepeHus: PU3MUECKHUX BEJIMYUH, BBIOUPAst ONTUMAIBHBINA CTIOCO0
U3MEPEHUs 1 NCTIOJIB3Y sl U3BECTHBIE METO/IbI OLIEHKU MOTPEITHOCTEH
U3MEpPEHUHl, MPOBOIUTH UCCIIEAOBAHIE 3aBHCUMOCTEHN (PU3HUuecKux
BEJINYMH C HCIIOJb30BAHHEM MPSIMbIX H3MEPEHUil, OObSCHSITD
MOJIyYeHHBIE PE3YJIbTAThI, UCIIONbB3Ys (PHU3NUECKHE TEOPUH, 3aKOHBI U
MOHSTHSI, U I€JIaTh BBIBOABL, COOMOAATh NpaBuia 6€30MacHOro Tpyaa
NPU IPOBEEHUH UCCIEAOBAHUH B paMKax y4eOHOrO SKCIIEPUMEHTA U
y4eOHO-HMCCIIEI0BATENBCKON IEATENbHOCTH C UCTIOIb30BAHNEM
U POBBIX U3MEPUTENBHBIX YCTPOUCTB U J1aOOpaTOPHOTO O0OPYIOBAHUS,
c(pOPMHPOBAHHOCTD MPEACTABICHUH O METO/IAX MOJIyUEHHs HAy YHBIX
ACTPOHOMHUYECKUX 3HAHUM,




7) chOpMHPOBAHHOCTb YMEHUS PeIlaTh PACUETHBIE 33141 C SIBHO
3alaHHOH (PU3UUECKON MONENBIO, UCTIONB3Y S (PU3NIECKHUE 3aKOHBI 1
NPUHLIKIIBL, HA OCHOBE aHAJIN3a YCJIOBHUS 33141 BHIOUPATh (PU3HIECKYIO
MOJIEJb, BBIACISTh (PU3MYEeCKe BETHIUHBI H (POPMYITbI, HEOOXOIUMBIE
IS €€ pelleHHs], MPOBOIUTh PACUEThl U OLIEHHBATh PEaIbHOCTD
MOJTyYE€HHOTO 3HaUYeHHsl (PU3HUECKON BEJMUYHMHBL, PEIIaTh KAYeCTBEHHBIE
3a7a4H, BBICTPANBAs JIOTHUYECKH HEMPOTHBOPEUHMBYIO LIEMIOUKY
PacCy KAEHUM C OMOPOHN HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(busnueckue sSBJICHMUS,

8) chopMUPOBAHHOCTH YMEHUS IPUMEHSTD MOy YeHHbIC 3HAHUS IJIsI
OOBSICHEHUS! YCIIOBUH MPOTeKaHHsT (PU3NIECKHX SIBJIEHUH B IPUPOIE U
AJI TIPUHATHUSA NPAKTHICCKUX peH_IeHI/Iﬁ B HOBCGHHGBHOﬁ JKU3HU JIA
obecriedeHus1 OE30MaCHOCTH MPH 0OpaIeHnH ¢ OBITOBBIMU PUOOPAMU H
TEXHUYECKHMHU YCTPONHCTBAMH, COXPAHEHUSI 30POBbSI M COOJIFOACHUSI
HOPM 3KOJIOTHYECKOTrO TIOBEISHHs B OKPYIKaIOIIel cpe/ie; MOHUMaHue
HeO6XOI[I/IMOCTI/I MPUMEHCHUA I[OCTI/DKGHI/Iﬁ (1)I/ISI/IKI/I 1 TEXHOJIOTHH JJIA
PAaLOHATBHOTO IPUPOAOIIONIB30BAHNS,

9) chopMUPOBAHHOCTH COOCTBEHHOW MO3UIMH IO OTHOIIEHHUIO K
¢dusnveckoit mHGOPMALIH, TOTYIaeMOH U3 Pa3HBIX UCTOYHUKOB, YMEHHUN
UCTIONB30BaTh HU(POBBIE TEXHOJIOTUH JUIS TOUCKA, CTPYKTYPUPOBAHHUS,
UHTEPIPETalNHU U NPEICTaBIeHUs yueOHON U HayYHO-TIONYJISIPHON
UH(pOPMALINK, Pa3BUTHE YMEHUN KPUTHYECKOTO aHAIN3a IOTy4aeMOn
uHpopMauuy,

10) oBnagerne yMeHUsIMH padoTaTh B IPYIIIE C BBITOJHEHHEM
PA3JINYHBIX COLUANBHBIX POJIEH, TUIAHUPOBATH PAOOTY IPYIIILI,
paluOHATBHO paCpeaciiaATh ACATCIBHOCTE B HECTAHAAPTHBIX CUTyallUAX,
AACKBATHO OLUCHUBATDL BKJIAA KAXKAOI'0 U3 YUACTHUKOB I'PYIIIbI B PEIICHUE
paccMaTpUBaeMOii TPOOIIEMBI,

11) oBnanenne (chOpMHUPOBAHHOCTD NMPENCTABIECHU) TPABUIIAMHI
3anucH Gu3ndeckux GopMyJi pesibeyHO-TOUEUHON CUCTEMbI OO03HAYCHHMIA
J1. Bpaiins (st cnensix v cnabOBUASIINX 00YUYArOIIIUXCS).

12) chopmMupoBaHHOCTH MOHUMAHUS POJIA (PU3HKH B SKOHOMUYECKOM,
TEXHOJIOTUYECKOH, COLMANBHON 1 3TUYECKOH chepax nesTeIbHOCTH
YeJIOBEKA; POJIM U MecTa (PH3UKH B COBPEMEHHON HayYHOU KapTUHE
MHpPA;, POJIN ACTPOHOMHU B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKA U
JanbHENIIEM HAyYHO-TEXHUUECKOM Pa3BUTHH,

13) chopMupPOBAaHHOCTB CUCTEMBI 3HAHUHN O (PU3UUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, NEHCTBYIOINX HA YPOBHSX
MHKPOMHpPA, MAKPOMHUPA U METaMHpa, MPEICTABIEHHUH O BceoOeM
xapakrepe PU3NIECKUX 3aKOHOB; MPEICTABICHUI O CTPYKType
NOCTPOeHHs (PU3NIECKOH TEOPUH, YTO TTO3BOJIUT OCO3HATDH POJIb
(yHIaMEHTaNIbHBIX 3aKOHOB U MPUHLIUIIOB B COBPEMEHHBIX
NPEACTABICHUSX O IPUPOJIE, TOHITh MPAHHUIBI MPIMEHUMOCTH TEOPUH,
BO3MOYKHOCTH UX NMPUMEHEHHUSI 1151 OTIMCAHUS €CTECTBEHHOHAY YHBIX
SIBJIGHUM W IPOLIECCOB,

14) copMUPOBAHHOCTH YMEHUsI Pa3indyaTh YCIOBHUS TPUMEHUMOCTH
Mozenel PU3NIeCKUX TNl U MPOLIECCOB (SBJICHHUH): HHEPIIHATbHAS
CHCTeMa OTCUeTa, MaTepualibHasl TOUKa, PABHOYCKOPEHHOE IBUKEHUE,
cB0oOOIHOE MaieHne, adCOMOTHO yrpyrast aedopmanusi, aOCOTFOTHO




yIpyroe 1 adCONIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJieNiell rasa,
KUIKOCTH U TBEPAOTO (KPUCTAIIIMIECKOTO) TeNa, UAEATbHOTO Tas3a,
TOYEYHBIN 3apsifl, ONHOPOAHOE 3JIEKTPUYECKOE NOJIE, ONHOPOIHOE
MAariuTHOE MOJIE, TAPMOHHUYCCKUEC KOJ'Ie6aHI/I$[, MaTeMaTH4eCKUil
MasATHHK, PII[eaJIbeIfI pr>KPIHHbeI MasATHUK, TAPMOHHUYCCKHUE BOJIHbI,
U/IeabHBIN KoneOaTeabHbII KOHTY P, TOHKAs JIMH3a, MOJENIeH aToMa,
ATOMHOTO siIpa U KBAHTOBOW MOJIENH CBETA,

15) chopmMupoBaHHOCTE YMEHUST OOBSICHATD OCOOEHHOCTH MPOTEKAHHS
(U3NIECKUX SIBICHUI: MEXaHUYECKOE TBUKEHUE, TEIUIOBOE IBIKEHHE
YaCTHI] BELIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE IBUXKECHHUE,

i dysust, ucnapeHre, KUMeHNne U KOHIEHCALNs, TUIABJICHUE U
KPHUCTAJUTU3ALHS], HAIPABJICHHOCTD TEIUIONEPEAayH, HIEKTPU3ALHIH Tell,
SKBUITOTEHLIHUAIBHOCTH MOBEPXHOCTH 3aPSKEHHOTO IPOBOAHUKA,
3NEKTPOMArHUTHOW MHIYKIUH, CAMOUHIYKIHH, 3aBUCIMOCTH
COTPOTUBJIEHUS MOJYNPOBOJHUKOB "p-" U "n-TUMOB" OT TeMneparypel,
pe3oHaHca, UHTepEepEHIINH BOJH, TU(PPAKLINH, JUCTIEPCUH, TIOTTHOTO
BHYTPEHHEro oTpaxeHns1, porospdext, Pu3nueckue npUHLIHIIBI
CIIEKTPAJILHOTO aHaIn3a U paboThI asepa, "anbda-" u "Oera-" pacmambl
sAaep, TaMMa-u3NydYeHne siaep;

16) chopMUpPOBAaHHOCTh YMEHUH MPUMEHSTh 3aKOHBI KITACCHUECKOM
MEXaHHUKH, MOJIEKYJIIPHOH (PH3UKH U TEPMOJUHAMUKH,
3NEKTPOJUHAMUKH, KBAHTOBOH (DU3HMKH IJIS1 aHATIM3a U OOBSICHEHUS
SIBJICHUI MUKPOMHPA, MAKPOMHPA U MEramMupa, pa3jindaTh yCIOBUS
(rpanHUIIBL, 00TACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh
BCeoOIIHiT XxapakTep QyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPaHEHUSs
MEXaHUYECKON SHEPIUH, 3aKOH COXPAHECHHs UMITYJIbCA, 3aKOH
BCEMHUPHOIO TATOTEHUS, IEPBbINA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXPaHEHHS HJIEKTPHUECKOTO 3apsifia, 3aKOH COXPAHEHUSI YHEPTHUHN) U
OTPaHUYEHHOCTh MCIOJb30BAHNUS YaCTHBIX 3aKOHOB, aHAJIU3UPOBATH
(du3nvecKre MPOLECChl, HCIIONb3Y ST OCHOBHBIE MOJIOXKEHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OTHOCUTENBHOCTh MEXaHUYECKOTO JBUIKEHHS,
(bopMy bl KHHEMATHKU PaBHOYCKOPEHHOTO IBIKEHHUS, TIPEOOPa3OBaAHHS
lNanunes nns ckopocTH U nepeMelieHus], Tpy 3akoHa HproToHA, MpuHLAN
OTHOCHUTEJIBHOCTH | anuresi, 3aKkOH BCEMUPHOIO TAMOTEHMS], 3aKOHBI
COXPaHEHHs UMITYJIbCa U MEXaHMYECKOH SHEPTUH, CBSI3b PaOOThI CHIIBI C
U3MEHEHHUEM MEXaHUYEeCKOH SHEPruH, yCIOBUS PABHOBECUS TBEPAOrO
TeJa, CBSA3b AABJIEHUS UIEATbHOIO ra3a Cco CpenHell KHHETUYECKON
SHEPruen TeIIOBOrO ABWKEHHs U KOHLIEHTPALMEH €ro MOJIEKYJ1, CBsI3b
TeMIEepaTyphbl BEIIECTBA CO CPEAHEN KHHETUUECKON SHEPTUel €ro 4acTull,
CBSI3b JABJICHUS UAEANTBHOIO ra3a ¢ KOHLEHTPaLUed MOJIEKYJI U €T
TeMnepaTypoii, ypaBHeHue Menneneesa-KnanelipoHa, nepBblil 3aKOH
TEPMOAUHAMUKHY, 3aKOH COXPAHEHUs SHEPTUH B TEIJIOBBIX MPOLIECCAX;
3aKOH COXPAHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KyJona,
MOTEHLHUAIBHOCTbD 3JIEKTPOCTATUYECKOTO MOJIs, TPUHLUI CYNEePIO3ULIUN
BIIEKTPUUECKUX Mo, 3akoHa KynoHa; 3akoHpl OMa 1151 yuacTka e U
IUIs1 3aAMKHYTOM 3JIEKTPUYECKON Lienu, 3aKkoH JLxoynsa-JleHua, 3akoH
3JIEKTPOMArHUTHON UHAYKLMH, MpaBwiIo JIeHua, nocTyaaTel CoeHualbHON
TEOPUU OTHOCUTENIHOCTU DIHINTEHA, ypaBHEHUE DNWHINTEHHA IS
doroaddexra, meprriii 1 BTOpoit moctynarel bopa, mpuHIun




HeonpeneneHHocTH [ eiisenOepra, 3ak0H COXpaHEHUs 3apsiia, MaCCOBOTO
YHCiia ¥ SHEPTUH B SIEPHBIX PEAKIUIX, 3aKOH PAJHOAKTUBHOTO PacIaia,;
17) chopMUpPOBAaHHOCTh YMEHUN PUMEHATH OCHOBOITOJIATAIOLITHE

ACTPOHOMUYECKHE MOHATHUS, TEOPUH U 3aKOHBI JUISI aHAJIN3a U
0OBSICHEHUS (PU3MUECKUX MPOLIECCOB MPOUCXOIAIINX Ha 3BE3/aX, B
3BE3IHBIX CHCTEMAX, B MEKTATAKTHIECKON Cpene; ABIKEHHSI HEOECHBIX
TeJ1, 9BOJIFOIINH 3Be37 U BeenenHo,

18) chopMupOBaHHOCTH YMEHUH UCCIENOBATh U AHAJIH3UPOBATH
pa3HoOOpasHbIe PU3UUECKUE SIBJICHHS U CBOHCTBA OObEKTOB, TIPOBOIHUTH
CaMOCTOSITENIbHBIE HCCIIEIOBAHNS B PEAIbHBIX U JIJAOOPATOPHBIX
YCIJIOBUSIX, YUTATh U aHAJIHM3UPOBATH XaPAKTEPUCTUKU MPUOOPOB U
yCTPONCTB, OOBSACHITH MPUHLIUIIBI KX PabOTHI;

19) chopMupoBaHHOCTH MPEACTABICHUH O METOAAX MOJYyUYEHUS
HAYYHBIX ACTPOHOMUYECKUX 3HAHWIA, BIAACHHE YMEHUSIMHU
CaMOCTOSITENTLHO (POPMYJTUPOBATH LENTb UCCISIOBAHUS (MPOEKTA),
BBIIBUTaTh TUIIOTE3bI HA OCHOBE 3HAHUST OCHOBOMOJIATAIONX (HH3HIECKIX
3aKOHOMEPHOCTEH 1 3aKOHOB, MPOBEPSITh X SKCIIEPUMEHTATbHBIMU
CpeICTBaMU, TUIAHUPOBATh U TIPOBOIUTD (PU3HUECKUE IKCIIEPUMEHTHI,
OMKCHIBATH M AHAJTU3UPOBATH MOJYUYEHHYIO TIPH BBITIOTHEHUH
SKCTIepUMEHTa HHYOPMALIHIO, ONPEAEATh JOCTOBEPHOCTD MOJTYYSHHOTO
pe3yJbTara,

20) chopMUPOBAHHOCTH YMEHHUS PEIIaTh PaCUETHBIE 337a4UH C SIBHO
3aIaHHON W HESIBHO 3aJaHHON (PU3UYECKOIN MOIENBIO: Ha OCHOBAHUU
aHaJM3a yCJIOBUS BRIOUPATh (PU3NYECKIEe MOIEIH, OTBEYAIOIIIHE
TpeOOBaHUSAM 3a1a4H, IPUMEHSITH (DOPMYJIbI, 3AaKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl PU3HMUECKUX TEOPUI TIPU MCITONb30BAHHH MAaTEMATHUECKUX
METOJIOB PEIIeHus 3a/1a4, IPOBOIUTh PaCUeThl HA OCHOBAHHUU
UMEIOIIUXCS TaHHBIX, aHATU3UPOBAThH PE3YJIbTATHI U KOPPEKTHPOBATH
METO/IbI PEIIEHUS ¢ YUETOM MOy YEHHBIX PE3YyIbTATOB; PEIIaTh
Ka4eCTBEHHbIE 3a/1a4u, TPeOYyroIe MPUMEHEHNsT 3HAHHUI U3 Pa3HbIX
pa3nesioB MKOJBHOIO Kypca QU3NKH, a TAK)KE MHTETPALIUY 3HAHUN U3
APYTHUX MPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA. BHICTPAUBATH
JIOTHYECKYIO LEMOYKY PACCYKAEHUI C OMOPOi Ha M3yUEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS,

21) chopMUpPOBaHHOCTh YMEHHI aHATU3UPOBATH U OLICHUBATH
MOCJIEACTBYSI OBITOBOM M MPOU3BOCTBEHHOW JESITEIbHOCTH YEJIOBEKA,
CBSI3aHHOH C (PU3UYECKUMH MPOLECCAMU, ¢ MMO3ULIUN SKOJIOTUYECKOM
0e30MacHOCTH; MPEACTABICHUN O PALIMOHAIBHOM MPUPOIONIOIb30BAHUH,
a TaKKe Pa3yMHOM HCTOJIb30BAHUU JTOCTHKEHUN HAYKH W TEXHOJIOTHIA
1T TaJbHENIIIEro Pa3BUTHS Y€JIOBEYECKOrO O0IECTBa;

22) oBJafeHne Pa3IMIHbIMU crioco0amMu padoTsl ¢ HHpopMauuei
(u3NIECKOro Comep KaHus C NCIIOIB30BAHUEM COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTUH, PA3BUTHE YMEHHUH KPUTHIECKOTO
aHaJN3a M OLIEHKH JOCTOBEPHOCTHU MOJy4aeMOi HHPOpMALIHH,

23) oBJjageHne OPTaHU3ALMOHHBIMU 1 NTO3HABATEIbHBIMA YMEHUSIMHU
CaMOCTOSITENTbHOrO PUOOPETEHMs] HOBBIX 3HAHUH B IPOLIECCE
BBIMOJIHEHHS! TPOEKTHBIX U YUeOHO-UCCIIeNOBATENbCKHUX padoT,
YMEHUSIMU paboTaTh B TPYIIE C BBIMOJIHEHUEM PAa3JIMYHBIX COLUATBHBIX
poJIeH, TNIAaHUPOBATh PA0OTY TPYIIIBI, PALMOHAIBLHO PACIIPENENATh




ACATEIbHOCTD B HECTAHAAPTHBIX CUTYyalUAX, AACKBATHO OLICHHUBATDH BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB IPYIIBI B PELICHUE PACCMATPUBAEMON
npoOJIeMBI,

24) chopMHUPOBAHHOCTb MOTHBALMH K Oyaymied mnpodeccHoHaNIbHON
TESATENBHOCTH IO CHENHATBHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHIIS.




JInceT coritacoBanus

JlonmomHenust n u3MeHeHus K padoueit mporpamme Ha 2024-2025 yuyeOHbII 1O MO
y4eOHOM qucuummHe « Ou3nKa» A1 CHeHHATbHOCTEH:

23.02.04 TexHuyecKas SKCIUTyarauys NOAbEMHO- TPAHCIOPTHBIX, CTPOUTEIBHBIX,
JOPOXKHBIX MALIMH U 000pyI0BaHMs (ITO OTPACTSAM)
23.02.01 Opranuzanus NEPEBO30K U YNPABJICHUE HA TPAHCTIOPTE (1O BUIAM )
23.02.08 CTpOoUTENBCTBO JKENE3HBIX TOPOT, IMyTh U MYTEBOE XO3SIMUCTBO
08.02.01 CrpouTenbCTBO U 3KCIUTyaTalus 3AaHAA U COOPYKEHUIM

B paouyto mporpaMmy BHECEHBI CJEAYIOLINE U3MEHEHUS:

1. ITepecMOTPEH M YTOYHEH CIIUCOK JIMTEPATY PHI.
2. IlepecMOTPEH CIMCOK MHAWBUAYAIIBHBIX MTPOEKTOB.

JlomonHeHus U1 U3MEHEHUsT B padoueii mporpaMmme oOCyKaeHbl Ha 3acenanun [[K
MaTEMaTHYECKUX M OOIINX €CTECTBEHHOHAYYHBIX YUEOHBIX JUCIMILIAH
[Tporokon Ne 10 ot «17» mas 2024r.

[Tpencenarens LIK /E. C. Tokapesa/
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