MuHHCTepCTBO HayKH U BbicLiero oopazoBanus Poccuiickoit @enepanuu
denepanbHOE rocyjapCTBEHHOE O10/I)KETHOE 06pa3oBaTe/ibHOE
y4pexJieHHue BbICLIero 06pa3oBaHus
«PA3AHCKHWU I'OCY JAPCTBEHHBIM PAJMOTEXHUYECKUM YHUBEPCUTET
MMEHHU B.®. YTKUHA»

Ps13aHCKMU CTaHKOCTPOUTEIbHbIN KoJielx PIPTY

PABOYA{ ITPOTPAMMA
y4eOHOU AV CLUIIIMHBI

Oy /[. 09 ®U3UKA

Ba3oBbIi ypoBeHb

CrenMa/bHOCTD 09.02.07 UudopMaLlMOHHbIE CUCTEMBI U
porpaMMHupoBaHue

KBanudukauus BoinyckHUKa  Pa3paboTyuk Be6 U MyJIbTUMEAUUHBIX IPUI0KEHUN

®opma obyyeHUs OouyHasi

Pasanp 2024



PaCCMOTpeHO U pEKOMEHA0BAHO K YTBEPXKAECHHUIO HA 3aCeJaHUHU L[I/IKJ'IOBOI‘/JI KOMHCCHUH
€CTeCTBEHHOHAYYHbIX U MaTEMAaTHU4Y€CKUX JUCHUIIJINH

[Ipotokosa N220 ot 07.05.2024
[Ipencenarens komuccuu benoycosa U.M.



Paspa6oTtuuk: Uysnaesa I'.H., npenogaBaTtesnb PCCK «PTPTY»



COJAEPKAHHUE

OBIIAA XAPAKTEPUCTUKA PABOYEA IPOTPAMMEI
YYEBHOW AU CIHUILIMHBI

CTPYKTYPA U COAEPKAHUE YYEBHOW IUCIMIIIMHbI

YCJIOBHUA PEAJIM3AIIMY YYEBHOM JUCIMILIUHBI

KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOM
JIUCLIUTINHBI

CTp.

22

23



1 OBIIAAI XAPAKTEPUCTUKA PABOYEHN ITIPOTPAMMbI YYEBHOM
AUCHHUIIVIMHBI OY .09 «®Pu3uka»

1.1 MecTOo JAUCHMIUIMHBI B CTPYKType OCHOBHOM mNpo¢ecCHuoHaTbHOU
o6pa3oBaTe/IbHOM NPOrpaMMbl

O61eobpa3oBaTesibHasA JUCHUIIMHA «DU3UKa» SBJSETCS 0653aTe/IbHOW YaCTbIO
0611[e06pa30BaTENbHOrO I[MKJIa 00pa3oBaTe/JbHON MporpaMMbl B cooTBeTcTBUU ¢ PT'OC
CO0, ®00IT u ®rocC CIIO no cnenuanbHocty 09.02.07 WHPopMaLuMOHHBbIE CUCTEMBI U
IporpaMMHpPOBaHHUE.

1.2 llesiv 1 3a4a4¥ y4€OHOM AMCIMIIIUHBI

OCHOBHBIMH LieJISIMU U3yYeHUS QUIUKHU SABJISIOTCS:

dbopMHUpOBaHHe HWHTepeca M CTpeMJeHHUs OOydarLMXCcsl K HaydYHOMY HU3Y4YEHUIO
NPUPO/bI, pa3BUTHE UX UHTEJJIEKTYa/lbHbIX U TBOPYECKUX CIOCOOHOCTEN;

pa3BUTHEe TMpeJCTaBJeHUA O HAydYHOM MeToJie MOo3HaHUSA U (OpMHUPOBAHHE
MCCe/0BAaTE/IbCKOI'0 OTHOILEHUS K OKPYKalOIUM SIBJIEHUSIM;

dbopMHpOBaHWE HAy4YHOrO MHUPOBO33peHUSl KaK pe3yJbTaTa HU3YyYeHHS OCHOB
CTpOeHUs1 MaTepuu U QyHlaMeHTaIbHbIX 3aKOHOB PU3UKY;

dbopMHUpoBaHHe YMeHUH OOBSCHATbH SIBJEHUS C HCIOJb30BaHUEM (QU3UYECKUX
3HAaHUU U HAYYHBIX [I0Ka3aTeJbCTB;

dbopMUpoBaHMe mNpeJCTaBJIeHUNA O poad OJGU3UKU JJiS  Pa3BUTUA  [IPYTUX
eCTeCTBEHHbIX HaYK, TEXHUKHU U TEXHOJIOTUH.

1.3 [ll1aHMpyeMble pe3y/IbTaTbl OCBOEHHS y4€eOHOU AUCHUNINHbBI
e  JIMYHOCTHbIE

JIp1 cdopMUPOBAHHOCTb I'PaXAAaHCKOM MO3ULUU 00yYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJieHa POCCUHCKOTO 0611eCTBa;

JIp3  npuHATHE  TPAAMLMOHHBIX  O00lle4yesOBeYEeCKUX  IYMaHUCTUYECKUX
Y Z1IeMOKpaTHU4YeCKUX LJeHHOCTeH;

JIp5 roTOBHOCTb BECTHM COBMECTHYIO JefTeJbHOCTb B HMHTepecax IPaKJaHCKOIo
oblecTBa, Yy4yacTBOBaTb B CaMOyNpaBJeHMM B UIKOJe U JIeTCKO-IOHOLIEeCKHX
OpraHu3alyax;

JIp6 ymeHKe B3aMMOJIeMCTBOBAThb C COLMAJbHBIMHU MHCTUTYTAaMH B COOTBETCTBHUHU
€ UX QYHKLUSAMYU U Ha3HAYEeHUEM;

JIp7 roTOBHOCTb K T'YMaHUTApHOW U BOJIOHTEPCKOU 1eATe/IbHOCTH;

JIp8 cpopMHpPOBaHHOCTb POCCUUCKOM IPaXJAaHCKOW HIEHTUYHOCTH, NaTPUOTU3MA;

JIp9 1 eHHOCTHOe OTHOIIeHHWe K TOCy[apCTBEHHBbIM CHUMBOJIAM, JOCTHKEHUSAM
POCCUHCKHUX YYEHBIX B 06/1aCTU PU3UKU U TEXHUKE;

JIp12 chopMHUPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUSA, ITUYECKOTO NOBEIEeHUS;

CIOCOOGHOCTh OLleHUBATb CUTYaLUIO U IpPUHUMATh OCO3HaHHbIE
pelleHus, OPHUEHTUPYACb Ha MOpPAJbHO-HPAaBCTBEHHble HOPMBI U  LEHHOCTH,
B TOM 4HCJIe B [1eATeJIbHOCTH Y4EHOTO;

JIp14 oco3HaHUe JIMYHOI0 BKJa/ja B IOCTPOEHHE YCTOMYMBOIO OYAyIero;

JIp16 s3cTeTH4ecKoe OTHOILIEHHE K MUPY, BKJII0Yas 3CTETUKY HAy4YHOI'O TBOPYECTBa,
npuUcyiero GUsn4ecKom HayKe;

JIp25 wuHTepec K pas3ju4yHbIM cdepaM MNpoPecCUOHATbHON [esdATeJbHOCTH,
B TOM 4MCJIe CBI3aHHBIM C QU3UKOMN M TeXHUKOM, YMeHHe COBeplIaTh OCO3HAHHbIN BbIOOD
6yayuiei npodeccuu U peajn3oBbIBaTb COOCTBEHHbIE }KU3HEHHbIE IJIaHbl;



JIp26 roTOBHOCTb M CIIOCOOHOCTb K 0OpPA30BaHUI0 U CaMO0OOPA30BaHUIO B 06J1aCTH
$GU3UKU Ha NPOTSP)KEHUU BCEU KU3HU;

JIp27 cPopMHUPOBAHHOCTb 3KOJIOTUUYECKON KYJbTYpbl, OCO3HAHHE TJI06AJbHOrO
XapaKTepa 9K0JIOTHYeCKUX MpobJieM;

JIp28 nsaHupoBaHME W OCYyLIECTBJIEHUE [eWCTBUM B OKpyXawlled cpefe Ha
OCHOBe 3HaHU4 IieJiell yCTOMYUBOr0 pa3BUTUSA 4eJI0BeYeCTBa;

JIp31 pacuiupeHue oOmbITa AeSATEJbHOCTU 3KOJOTMYECKOW HANpaBJEHHOCTH Ha
OCHOBE UMEIOILIUXCH 3HAaHUM 110 PU3UKE;

JIp32 cbopMUPOBAaHHOCTh MUPOBO33PEHUs], COOTBETCTBYIOLIEI0O COBPEMEHHOMY
YPOBHIO pa3BUTUSA GU3NUYECKON HAYKHU;

JIp34 oco3HaHWe LIEHHOCTU HAy4YHOW JedATeJbHOCTH, FOTOBHOCTb B Ipoliecce
M3yuyeHUs: QU3UKK OCYIIECTBJATb NPOEKTHYI0 W HCCAe[0BAaTENbCKYI0 JesTeJbHOCTb
VHVBUAYAJIbHO U B TpyIIIIE.

. MeTanpeaMeTHbIe

Mp1l camocroaTesbHO GOpPMy/aMpOBaThb UM  aKTyaJM3UpPOBaTh MpobJieMy,
paccMaTpUBaTh €€ BCECTOPOHHE;

Mp3 onpenensaTh Leau AeATENbHOCTH, 33/jlaBaTh MapaMeTPbl U KPUTEPUM HUX
JlOCTHXKEHUS;

Mp4 BbISBJIATH 3aKOHOMEPHOCTM W MPOTUBOpPEYMS B paccMaTpUBaeMbIX
bu3nYecKux fBJEHUSAX; pa3pabaTblBaThb IJIaH pelleHHUs NpobseMbl ¢ y4€TOM aHaau3a
MMEIOIUXCA MaTeprabHbIX U HEMaTepUaJbHbIX PECYPCOB;

Mp5 BHOCUTb KOPPEKTUBBbI B [IeATEJbHOCTb, OLIEHUBAaTb COOTBETCTBUE
pe3y/bTaToB LieJsIM, OLleHMBAaTh PUCKU MOCJI€EACTBUN JeaTeJbHOCTH; KOOPJAUHUPOBATh U
BBINIOJIHATD paboty B YCI0BUSAX peasbHOrO, BUPTYaJbHOTO
Y KOMOMHHUPOBAaHHOI'0 B3aUMO/IEUCTBUS;

Mp6 pa3BuBaTb KpeaTUBHOE MbILIJIEHUE IPY PeLleHU U KU3HEHHbBIX IPO6JIeM.

Mp7 BiaseTb HayyHOM TEpPMHHOJIOTHMEM, KJIKYeBbIMU MOHATUSMU U MeTOJaMH
dusryeckol HayKH; BJaJleTb HaBblKaMU y4eOHO-UCCAe[0BATENbCKON UM MPOEKTHOU
JlesITeJIbHOCTH
B 00J1aCTU QU3UKHU, CHOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TOUCKY METO/10B
pelieHus 3a4a4 PU3UYECKOT0 COZlepKaHUs], IPUMEHEHHNIO pa3JIMYHbIX METO/I0B [T03HAHUS;

Mp9 BiazeTp BHJAMH [JeATeJbHOCTHU MO IMOJYYEeHHIO HOBOTO 3HaHWS,
ero WHTepHpeTaluM, MpeoOpPa3OBaHUI UM [PUMEHEHUI0 B Pa3/JUYHbIX y4YEeOHBIX
CUTYyaLMsX, B TOM YUCJIe PU CO3/JaHUU yYeOHBIX IPOEKTOB B 06/1aCTU PUIUKY;

Mp12 BbIABAATH NPUYMHHO-CJIEACTBEHHble CBA3UM U aKTyaJU3WPOBATh 3ajady,
BbIJJBUTaTh TUIIOTE3y €€ pelleHUs], HaXOJUTb apTyMeHThbl [Jis1 J0Ka3aTeJbCTBa CBOUX
yTBep>K/JeHUH, 3a/laBaTh NapaMeTPbl U KPUTEPUH peLIeHUs;

Mp13 anHanu3MpoBaTh MOJIyYeHHble B XOJe pelleHUs 3aJadyd pe3yJbTaThl,
KPUTUYECKU OLIEHMBATh HX JOCTOBEPHOCTb, NPOrHO3UPOBAThb H3MEHEHUE B HOBbIX
YCI0BUSX; CTaBUTh W (GOpPMYyJHpPOBaTh COOCTBEHHbIe 33Jlaud B 00pa3oBaTeJbHOU
JleITeJIbHOCTH, B TOM YMCJIe IPU U3y4YeHUN PUBUKY;

Mp14 faBaTh OLleHKY HOBBIM CUTYallMAM, OLleHUBATh IPUOOPETEHHBIN ONBIT;

Mp17 ymeTb MepeHOCHTb 3HaHUSA MO0 ¢GU3KMKe B TNPaKTHYECKYI0 00/1acThb
YKU3HeAesaTeJbHOCTH;

Mp18 ymeTb MHTerpUpoBaTh 3HAHUSA U3 Pa3HbIX IPeJMETHbIX 00/1aCTeH;

Mp19 BbiaBUTraTh HOBBIE U/JleH, IpeJlaraTb OPUTHHAJIbHbIE OAX0/bl U pelleHus;

Mp20 craBuTb Npo6JieMbl U 33/1a4H, [|0NyCKaIOIe albTepPHAaTUBHbIE pellleHuUs.

Mp21 ByaseTh HaBbIKaMU NoJIydeHUs] UHPopManuu GU3NYeCcKOro coAepKaHus U3
VMCTOYHUKOB pasHbIX THIIOB, CaMOCTOSATEJNbHO OCYIIECTBJATb MOWCK, aHaJu3,
CUCTeMaTHu3alMl0 W MHTepHpeTayuld HUHPOpMalUM pas3UYHbIX BUJOB HU ¢GopM
npeJiCTaBJeHUSs;



Mp22 co3zaBaTh TeKCTbl PU3UYECKOTO COJepKaHUs B pasyM4HbIX $opMaTax C
y4€TOM Ha3HaYeHUA UHPOPMALMHU U LieJIeBON ayAUTOPUH, BbIOKMpPasA ONTUMA/IbHYIO pOpMy
npeJcTaBJeHUs U BU3yalu3aluy;

Mp23 onieHUBaTh AOCTOBEPHOCTb UHGOPMALUY;

Mp24 wucnosb3oBaTh CpeAcTBAa HWHPOPMALMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTUH B pellleHUH KOTHUTUBHbBIX, KOMMYHUKAaTUBHbIX U OPraHU3allMOHHBIX 3a/a4 C
cobJIIolIeHNeM  TpeOGOBaHUW  ISPrOHOMHKH, TEXHUKM  6e30MacHOCTH, TUCHEHBI,
pecypcocbepexeHHs, TNpPaBOBbIX W 3TUYECKMX HOpPM, HOpPM HWHPOPMalLMOHHOH
6€e30MacHOCTH.

Mp26 ocyumecTBaaATb O0OlleHMe Ha Ypokax OQU3MKK U BO BHEYpPOUYHOU
JleTeJIbHOCTY;

Mp27 pacnosHaBaTb MNpPeANOCbIIKM KOHQJIUKTHBIX CUTyallMd M CMAr4yaThb
KOHQJIMKThI;

Mp30 pa3BépHYTO U JIOTUYHO U3JlaraTb CBOK TOYKY 3pEeHHS C MCII0JIb30BaHHUEM
A3BIKOBBIX CPE/ICTB.

Mp31 noHuMaTh U MCI0JIb30BAaTh IPEeUMYyIeCTBA KOMaHJHOU U UHUBU/Ya/IbHOM
paboThl;

Mp32 BbiOUpaTh TeMAaTUKY U MeTOJbl COBMECTHBIX JAEWCTBUH C yYETOM OOLIUX
MHTEPEeCOB, U BO3MOXHOCTEHN KaXX/10T0 YJleHa KOJIJIeKTUBa;

Mp33 npuHUMaTh [eJiM COBMECTHOM /[eTeJbHOCTH, OpPraHU30BbIBAaTb U
KOOpDJMHUPOBATb JEWCTBUA IO €€ [OCTHXKEHHIO: COCTaBJATb IJIaH JeHUCTBUH,
pacrnpezesaTb PoJH € y4ETOM MHEHUH YYaCTHUKOB, 00CYX/aTh pe3yJbTaTbl COBMECTHOU
paboThl;

Mp34 oneHuBaTh KayeCTBO CBOEro BKJ3aZa M KaXKJOro y4aCTHUKA KOMaHAbI B
001U pe3yJbTaT N0 pa3paboTaHHbIM KPUTEPUM;

Mp35 mnpepsaraTb HOBble NpPOEKTHI, OLEHUBATb HJEU C MO3WULUKM HOBHU3HBI,
OPUTMHAJIbHOCTH, IPAaKTUYECKOU 3HAYMMOCTH;

Mp37 ocyuwecTBAATh NO3UTUBHOE CTpaTernyeckoe IOBeJleHHWe B pa3/IMYHBIX
CUTYyaLMsX, IPOSABJIATH TBOPYECTBO U BOOOpaXKeHHe, ObITh HUHUIIUATHUBHBIM.

Mp38 camocToATENBHO OCYIEeCTB/IATh 103HABATENBHYIO [eATeJbHOCTb B 06J1aCTH
$U3UKU M aCTPOHOMHUH, BbISABJIATL NP06JEMBI, CTaBUTb U POPMYJIUPOBATh COOCTBEHHbIE
3aJlauy;

Mp39 caMoCTOATEBHO COCTABJATH IIJIaH pelleHUsl PAcYETHBIX U KadyeCTBEHHBIX
3aJlay, IJIaH BBINOJHEHHUS NPAaKTUYeCKOM paboThl C y4ETOM HMMEIOULIUMXCS PpPecypcos,
COOCTBEHHBIX BO3MOXKHOCTEN U NpeOYTEeHUN;

Mp40 faBaThb OLleHKY HOBBIM CUTYaLlUAM;

Mp41 pacluiupaTb paMK4 y4eO6HOT0 NpeMeTa Ha OCHOBE JIMYHbIX PeANIOYTEHUH;

Mp42 pesnaTb OCO3HAHHBIM BbIOOP, apryMeHTHUpPOBATh ero, O6paTb Ha cebs
OTBETCTBEHHOCTbH 33 pelLIeHHUE;

Mp43 onieHUBaTbh NPUOOPETEHHBIN ONBIT;

Mp44 cnoco6cTBOBaTh (QOPMHUPOBAHUI0 M IPOSBJEHUI0 3pYyAMLUHA B 00JacTH
$U3UKY, IOCTOSHHO NOBBIIIATh CBOM 060pa3oBaTe/IbHbIN U KyJIbTYPHbIN yPOBEHbD.

Mp45 naBaTh OLeHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B [1eATEJbHOCTD,
OLleHUBATb COOTBETCTBHE pe3y/IbTaTOB Lie/sM;

Mp46 BjiajeTb HaBblKaMM I03HaBaTeJbHOW pedJieKCUM KaK OCO3HaHMUSA
COBeplIaeMbIX JJeCTBUH U MBICJUTENbHBIX IPOLLECCOB, UX Pe3yJIbTATOB U OCHOBAHUH;

Mp47 ucnosib30BaThb NpUEMBI pedJieKCUH [JIs OLleHKU CUTyaluH, BbIOopa BEpHOTO
pelleHus;

Mp48 ymeTb oLleHMBaTb PUCKH U CBOEBPEMEHHO NPUHUMAaThb pelleHUs M0 MX
CHW)KEHHUIO;

Mp54 npuHUMaThb cebsl, IOHUMasi CBOU HEIOCTATKHU U IOCTOUHCTBA;
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Mp55 npuHMMaTh MOTHBBI U apryMeHTbl JAPYrMX NpPU aHalu3e pe3yJbTaTOB
JleITeJIbHOCTH.

Mp56 npr3HaBaTh CBOE NPaBO U MPABO JPYTrUX HAa OLIUOKHU.

. npeaMeTHbIe

IIp1 cdopMUpOBaHHOCTH NpeCTAaBIEHUI O POJIK U MecTe GU3UKHU U aCTPOHOMHUHM B
COBpeMEeHHOM Hay4YHOW KapTHUHe MHpPa, O CUCTeM00bpasyoleil poau GU3NKU B pa3BUTUHU
€CTeCTBEHHbIX HAayK, TEXHUKH U COBPEMEHHBbIX TEXHOJIOTMH, O BKJaJle POCCUUCKUX U
3apy0eXXHbIX Y4eHbIX-QU3MKOB B pa3BUTHE HAYKH; NMOHMMaHUe PU3UYECKON CYLIHOCTHU
HabJI0ZlaeMbIX fIBJIEHUH MHUKPOMHpA, MakKpoMHUpa M MeramMupa; IHNOHMMaHUe poJiv
acCTpOHOMHMU B TIPAKTHUYECKOM [eATeJIbHOCTU 4YeJloOBeKa W JajibHeWlleM Hay4dHo-
TEXHUYECKOM Pa3BUTHUHM, POk GU3UKU B GOPMUPOBAHUHU KPYro3opa U QyHKIHUOHATbHOU
IrPaMOTHOCTH YeJiOBeKa /151 pellleHUs MPaKTUYeCKUX 3a/iay;

IIp2 cdopMHUpPOBaHHOCTb YMEHUH pacro3HaBaTh GpU3NYECKHE sIBJeHHUS (IIPO1ecChl)
U OOBSICHATH MX HAa OCHOBE H3y4YEeHHbIX 3aKOHOB: PaBHOMEPHOE U PaBHOYCKOpPEHHOE
NpsAMOJIMHENHOE [IBUXKeHHe, CBOOOJHOe TMaJleHue TeJ, [JBWKeHUe M0 OKPYXHOCTH,
VMHepLUs, B3auUMOJEWCTBUE TeJ, KoJiebaTe/JbHOe [BWXXEHHWE, PpPEe30HaHC, BOJIHOBOE
JBIkeHUe; nuddy3us, OpOyHOBCKOEe JIBIXKEHHUE, CTPOEHUE KUJAKOCTEN W TBEpPAbIX TeJ,
M3MeHeHUe oO6beMa TeJ NpPU HarpeBaHUU (OXJIaXKJE€HHUM), TeNJIOBOe paBHOBECHE,
vcllapeHre, KOHJeHcallys, MJaBJjeHue, KPUCTA/LIN3aLUs, KUIIEHUE, BJIKHOCTb BO3/YXa,
CBA3b CpeJilHel KMHETUYEeCKOW SHepruu TeIJIOBOTO JBWKEHUS MOJIEKYJ C abCOJIIOTHOU
TeMIepaTypoy, NOBbILIEHWE JaBJIEHUs ra3a IpU ero HarpeBaHUU B 3aKpPbITOM COCYZe,
CBSI3b MeX/Jy I[apaMeTpaMH COCTOSIHUSI ra3a B M30Mpoleccax; 3JIeKTpU3alus TeJ,
B3aMMO/IeIICTBHE 3aps/0B, HarpeBaHWe MpPOBOJHHMKA C TOKOM, B3aWMOJENUCTBUE
MarHMUTOB, 3JIeKTPOMarHuTHass UHAYKLUS, JelCTBHe MarHUTHOTO N0JIS Ha MPOBOJHUK C
TOKOM U JBWXKYIIMKCSA 3aps/l, 3JIeKTPOMarHUTHbIe KoJiebaHUsl U BOJIHbI, IPSIMOJIMHENHOE
pacnpocTpaHeHHe CBeTa, OTpaKeHUe, NpesJoMJieHue, UHTeppepeHUUs, Audpakyusa U
noJIIpU3aLus CBeTa, JUCIepCUs CBeTa; GOTO3JIeKTpUiecKuil 3pPeKT, CBeTOBOE IaBJIEHHE,
BO3HHWKHOBEHME JIMHENYATOro CIeKTpa aToMa BOA0PO/a, eCTeCTBEHHAsA U UCKYCCTBEHHas
pPalMOaKTUBHOCTh;

IIp3 BJyaZileHMEe OCHOBOMOJIATalIUMU PU3UYECKUMU MOHATUSIMHU WU BeJUYMHAMH,
XapaKTepU3yUMMH Gpu3rniecKkre NMpoLecchl (CBA3aHHbBIMHU C MEXaHUYECKHUM JIBUKEHUEM,
B3aUMO/JIEMICTBHEM TeJ, MeXaHWYeCKMMH KoJiebaHUSIMM M  BOJHAaMH; aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHEM BelleCTBa, TEMJIOBBIMM IMpPOLiECCaMH; 3JEeKTPUYECKUM U
MarHUTHbIM MOJIIMHM, 3JIEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSAMHU U
BOJIHAMH; ONTHUYECKUMH SIBJI€HUSMH; KBAaHTOBbIMHU SIBJIE€HHUSMH, CTPOEHHEM aToMa M
aTOMHOTO a7pa, PaiM0aKTUBHOCTBIO); BJIaJ/leHUE OCHOBOTNOJIaralo MU
aCTPOHOMHYECKHUMH  TMOHATHUSMM, TO3BOJSIOUIMMU  XapaKTepU30BaTb  MNPOLECCHI,
NPOUCXOAsSIIMEe Ha 3Be3JaX, B 3Be3JHbIX CUCTeMaX, B MeXTaJaKTUYeCKOU CcpeJe;
JIBIDKEHU e HeOEeCHbBIX TeJ, 3BOJIIONMIO 3Be3/, U BcesieHHOW;

IIp4 ByafieHHe 3aKOHOMEPHOCTSMHU, 3aKOHAMH U TeOpUsIMU (3aKOH BCEMHUPHOTO
Tarotenus, |, Il u Il 3akoHbl Hb10TOHA, 3aKOH cCOXpaHEeHUsI MEXaHUYECKON SHEPIUH, 3aKOH
COXpaHeHHs HMIYJbCa, NPUHLMUN CYyNepHo3ULUM CWJI, NPUHLUI PaBHONPABHOCTHU
VHEpPLUAJBbHBIX CHACTEM OTCYETa; MOJIEKYJSPHO-KMHETUYECKYI0 TEOpUI0 CTPOEHUA
BEIeCTBA, ra30Bble 3aKOHbI, MEepPBbl 3aKOH TepMOJWHAMHKH; 3aKOH COXpaHEeHHUf
3JIEKTPUYECKOro 3apsja, 3akoH KysoHa, 3akoH OMa asg y4yacTka nend, 3akoH Oma i
NOJIHOM 3JIeKTpUYeCKOW Ienu, 3akoH /JDxoyna - JleHla, 3aKOH 3JIeKTPOMAarHUTHOU
MHAYKIMY, 3aKOH COXPaHEHUs JHEPryuH, 3aKOH MNPSMOJHUHEHWHOTO pacnpoCTpaHEeHUs
CBEeTa, 3aKOH OTPa’KeHHUs CBeTa, 3aKOH MpeJIOMJIEHUs] CBETAa; 3aKOH COXpPaHEHUs IHEPTUH,
3aKOH COXpaHeHUsl HMIyJibCa, 3aKOH COXpaHeHUs 3JIEKTPUUECKOTro 3apsja, 3aKOH
COXpaHeHUs MacCOBOr0 4YMCJIa, MOCTyaaThbl bopa, 3aKOH paAMOaKTUBHOIO pacnaja);



yBepEeHHOe MCNO0Jb30BaHUME 3aKOHOB M 3aKOHOMEPHOCTEH MNpU aHaiu3de (U3NYeCKUX
sIBJIEHUH U NPOLECCOB;

IIp5 yMeHMe yYUTHIBATh IPAaHUIIbI IPUMEHEHUS U3YYEeHHBIX GU3UUECKUX MOJiesIei:
MaTepuasbHasi TOYKa, WHeplMa/JbHasg CHUCTeMa OTCYeTa, HJealbHbI Tras; Mojeau
CTPOEHHs Ta30B, XXUJAKOCTeW U TBep/bIX TeJ, TOYeYHbIH 3JIeKTPUYECKHUH 3aps/, fjiepHas
MoJieJib aTOMa, HYKJIOHHasi MOJieJIb aTOMHOTO si/ipa IpU pelleHUH GU3UYECKHUX 33/1aY;

IIp6 Br1ajeHuMe OCHOBHBIMHU METOJJAMH HAay4dHOrO IMO3HAHMUS, UCNOJIb3YEMbIMHU B
dur3MKe: NPOBOJUTH NMpPsIMble U KOCBEHHble M3MepeHUs QU3UYECKUX BEeJUYHUH, BbIOUpast
ONTUMaJbHbI CNOCO6 H3MepeHHWs W MCHOJb3ys M3BECTHble MeTOJbl OLIeHKHU
NOTPelIHOCTeN H3MepeHUH, NPOBOJUTBH HCCJIeJOBaHHe 3aBUCUMOCTeH (U3NYECKUX
BEJIMUUH C UCIIOJIb30BAaHHWEM NPSAMbIX U3MEPEeHUH, 06'bSCHATD MOJYyYEeHHbIE Pe3yJIbTaThl,
ucnosb3ys ¢U3MvYecKue TEeOpUH, 3aKOHbl U TMOHATHSA, U JieslaThb BBIBOJbl; COOJII0JAaTh
npaBu/ia 6e30MacHOro0 TpyZAa NpPU NPOBeJEHHWM HCCIeLO0BaHUMNW B paMKax y4eOGHOro
JKCIEpUMEHTa M y4eOHO-UCCJIeL0BaTeNbCKOM [JIeTeJbHOCTU C  UCIOJIb30BaHUEM
nMPPOBbIX  M3MEPUTEJbHbIX  YCTPOMUCTB U  JabOpaTOpPHOro  006OpPY/JO0BaHUS;
copMUPOBAHHOCTb MpeACTAaBJIEHUH 0 MeTO/axX MOJIyYeHUs] HayYHbIX aCTPOHOMMUYECKHUX
3HAHUY;

IIp7 chopMHUpOBaHHOCTb YMEHUS pellaThb pacyeTHble 33Jjlayd C SIBHO 3aJaHHOM
dur3nyecKol MoJiesblo, UCTOJIb3Ysl PU3NYECKHe 3aKOHbI U TPUHLUIIbL; HA OCHOBE aHaJn3a
yCJIOBHSA 33Jlaud BblOMpaTh PU3UYECKYI0 MOJiesib, BblAeNATh GU3NYeCKUe BeJUYUHbl U
dbopMyJibl, HEO6XOAMMBIE [JIs1 ee pellleHUs, IPOBOAUTb PacyeThl U OLleHUBAaTh peaJbHOCTb
IOJIyYeHHOr0 3HauyeHUs QU3UYEeCKOM BeJMYMHBL;, pellaTbh KayeCTBEHHble 33/ladH,
BbICTpauBasg JIOTUYECKM HENPOTUBOPEUMBYIO LENOYKY pacCyKJAeHUH C Omopod Ha
M3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTHU U pU3nYecKue sIBJIeHHUS;

IIp8 cdopMUPOBAHHOCTP yMeHUS MNPUMEHSATb MOJy4YeHHble 3HAHUA [JJIf
00bsICHEHUS YCJOBUM NpOoTeKaHUsl PU3UUYECKUX SBJIEHUH B NpPUPOJe U AJis NPUHATUA
NpPaKTUYEeCKUX pelleHWH B MOBCeJHEBHOM >XU3HU AJs obecrieyeHUs] 6€30MacCHOCTH NPHU
obpaljeHUU C ObITOBBIMM NPUOOPAMU KM TEXHUYECKUMU YCTPOWCTBAMH, COXpPaHEHMUS
3/10pOBbSI U COOJIIOJIEHUS] HOPM 35KOJIOTMYECKOIro IOBEeJleHHUS B OKpYXKawolled cpeje;
INOHMMaHUe Heo6XO0JWMOCTU NpPHUMEHEHUS [AOCTHKeHUH QU3MKU U TEeXHOJIOTHMH s
paLMOHA/JIbHOTO IPUPO0I0Ib30BaHUS;

IIp9 chopMUpOBaHHOCTb COOGCTBEHHOM MO3WLMHU 0 OTHOLIEHHIO K (U3MYECKOU
uHopManuy, 1nojayyaeMoil M3 pasHbIX UCTOYHUKOB, YMEHHWH MCIOJIb30BaTh LHU(pOBbIE
TEXHOJIOTMH /ISl TOUCKA, CTPYKTYPUPOBaHUS, UHTepIpeTalMy U Ipe/iCTaB/eHus y4eOHOU
M Hay4yHO-NONyJSPHOH HHPOpPMALMM; pa3sBUTHE YMeHUHW KpPUTHYECKOro aHajJu3a
noJiyyaeMoi MuH$opMaluy;

IIp10 oByaseHHMe yMeHUSIMM paboTaThb B TpylIle C BbINOJHEHUEM pPa3JUYHBIX
COLMa/IbHBIX pOJIeH, IJIAaHUPOBAaTh paboTy TCpyINbl, palMOHaJbHO pacnpefensTh
JlesITeJIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, a/leKBAaTHO OLEHUBATh BKJAJ KaXKJOTO U3
YYaCTHUKOB TPYIIIbI B pellieHHe pacCMaTpUBaeMoU NpoobJieMbl;

IIp11 oBsaseHue (cGoOpMUPOBAHHOCTb MpeJCTaBJeHUN) IMpaBUJaMH 3alnUCH
busuveckux ¢opmys pesabedHO-TOUYEUYHOU cUCTeMbl 0603HayeHuM JI. Bpaina (gud
CJIEMNbIX ¥ CIa00BUALMX 0OYIAOIIUXCA ).



2 CTPYKTYPA U COJEPKAHUE YYEBHOM JUCLIUIIIUHEI

2.1 06beM y4eOHOM AMCLUUIIMHBI M BUAbI y4€O0HOM paboThbl

. 06bem

Buj yye6HOM pa6boThbI
4acoB

06 €M 06pa30BaTe/IbHOM NPOrpaMMbl N0 Y4€OHOU AUCHUILIIMHE 170
CymMmapHasa y4yeOHasds Harpyska BO B3aUMOJENCTBUM C 160
npenojaBaresjeM
B TOM UYMCJIE:
JIEKLIMH,YPOKU 113
JlabopaTopHbIe 3aHATHUS 20
NpaKTHU4YeCKUe 3aHATUA 14
KOHTPOJIbHas paboTa 5
KOHCYJIbTalUH 8
CamocTosTe/IbHas padoTa 8
IIpoMexyTO4YHas aTTecTanusa NpoBoAUTCS B popme
1 cemecTp - oOIeHKa MO pe3yJbTaTaM TeKYLIeTO0 KOHTPOJIA 2
yCIeBaeMOCTH

2 cemecTp - AuddepeHIMPOBAHHbIN 3aUeT
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2.2 TeMaTHYeCKHIi IIJIaH U COJeprKaHue y4e6Ho#i aucuumineabl 0Y /.09 «dusuka»

HauMmeHOBaHue pa3jesioB U TEM Coaep:xaHue y4eGHOr0 MaTepHuaJia, labopaTOpHbIe U IPaKTUYeCKUe 3aHATHS, 06Bé
CcaMoCTOATe/AbHasA pa6boTa 06yJaloIMXCs M
4acoB
1 2 3
Paspaes 1 Pu3uKa U MeTO/bl HAYYHOI'0 IO3HAHUS 4
Tema 1 ®u3ukKka U MeTOAbI HAYYHOT'O MO3HAHMS CopepkaHue yue6HOro MaTepuasa 4
®usurkKa - HayKa o0 Ipupo/ie: 4
Hay4yHble MeToAbl NMO3HAHUA OKpyXawllero Mupa. Posb 3skcnepuMeHTa M
TEOPHUHU B Ipoliecce NO3HAHHUS NPHUPOABL. IKCIEPUMEHT B QU3UKE.
MopenupoBaHue ¢GU3UYECKUX SBJEHUW U mpoleccoB. HayyHble T'HUMNOTE3bL
dusudeckre 3aKOHbl U TeOpUU. ['paHUIBI NPUMEHMMOCTU (U3UYECKUX 3aAKOHOB.
[IpUHIMI COOTBETCTBUSI.
Ponb v Mecto ¢u3uku B POpMHUPOBAHMH COBPEMEHHOH HAy4YHOW KapTHHBI
MUDa,
B IPaKTUYECKON 1eATEebHOCTH JIIOJEeMN.
Jemoncmpayuu no paszaeny 1 B coorBetrcTBuu ¢ ®OOII.
Pa3jges1 2 MexaHHKa 52
Tema 2.1 KunemaTuka CopepxaHue yue6HOro MaTepuasa 18
MexaHHUYecKoe JBHKeHHE: 16

OTHOCUTENBHOCTb MEXaHUYEeCKOr0 ABMKeHNA. CucTeMa oTcyéTa. TpaeKkTopus.

[lepemelieHre, CKOpPOCTb (CpefHfi CKOPOCTb, MTHOBEHHas CKOPOCTb) M
YCKOpEeHHEe MaTepuaJbHOM TOYKH, WX IPOEKIUU Ha OCH CHUCTEMBl KOOpPAWHAT.
CioxxeHue niepeMellleHUH U C10’KeHHe CKOPOCTEW.

PaBHOMepHOe U pPaBHOYCKOPEHHOEe MNpsMOJIMHEHHOe ABMWXeHHe: ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUs, NYTH U NlepeMellleHus1 MaTepUuaJlbHOU
TOYKH OT BpEMEHH.

CBobonHOe nazieHye. Y ckopeHre CBOOOAHOTO NaJieHUsl.

KpuBosinHeliHOe ABWXKeHUe: [IBMKeHHue MaTeprualbHOM TOYKHU M0 OKPYKHOCTH
C IOCTOSSHHOM 10 MOJZYJ/I CKOPOCTbIO. YIJIOBasg CKOPOCTb, JIMHEHHasd CKOPOCTb.
[Tepuopn,

Y yacToTa obpalyeHus. LleHTpocTpeMUTe/IbHOE YCKOPEHHE.
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TexHuyeckre yCTpoWCTBAa U MpPaKTUUYECKOe TMpPUMEHEeHHe: CIUA0METD,
JBWKEeHUE CHAPS0B, LleMHble U pEMEHHBIE NTepeJayl.
HAemoncmpayuu no teme 2.1 B coorBeTcTBUU ¢ POOIL.

[TpakTHYeCcKOe 3aHATHE: 2
PemieHue 3a71a4 Ha MexaHHU4YeCKOe [ BUXKEHUE
Tema 2.2 /IuHaMHKa CozeprkaHre y4ueOHOTO MaTepuasia 18
3akonbl HetoTOHa: 16
[IlpyHuun  otHocuTenbHOoCcTH  [anuned. IlepBblii  3akoH  HploToHa.
WHepuyasbHble CUCTEMBI OTCYETA.
Macca Tena. Cuia. IlpuHnun cynepnosunuu cuia. Bropoi 3akoH HbroToHa
JJ11 MaTepUabHOM TOYKHU. TpeTuii 3akoH HbioTOHA /1711 MaTepUabHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHUS.
Cusibl B MeXaHUKE:
Cuna TaxecTH.
[lepBasg kocMmuueckasa ckopocTb. Cuisia ynpyroctd. 3akoH ['yka. Bec Teua.
Tpenue. Busabl TpeHusi (IOKOs, CKOJIbXeHHUs, KauyeHHUs1). Cuiia TpeHus. Cyxoe TpeHHUe.
Cuna TpeHUs] CKOJIbX)KeHUS U cuaa TpeHUs mnokos. KoadouuueHT Tpenus. Cuia
CONMPOTUBJIEHUS NIPH ABUKEHHUH TeJa B XKUJKOCTH WUJIU rase.
MOMEHT CHUJIBL:
[TocTynaTesibHOE U BpaLjaTeJabHOE JBUXKEHHUE aOCOTIOTHO TBEPAOTO TeJla.
MoOMEHT CcHUJIBI OTHOCHTEJNBHO OCU BpalleHuda. [lieyo cuibl. YciaoBus
paBHOBECUA TBEPAOrO TeJa.
TexHuyeckre yCTpPONWCTBAa M MNpaKTU4YeCKOe TMpPUMEHEHHe: MNOJUIMIIHUKY,
JABH>KEHNE UCKYCCTBEHHBIX CIIYTHUKOB.
JAemoHcmpayuu no Teme 2.2 B cooTBeTcTBUU ¢ POOIL.
[IpakTHdeckoe 3aHATHE: 2
PemeHue 3a71a4 Ha 3aKOHBI JUHAMUKY, HA HaX0XKJEHU e CUJI
Tema 2.3 3aKOHBI COXpaHEHH B MeXaHUKE CozeprkaHre yueOHOTO MaTepuasia 16
3aKOHBI COXpaHeHUs B MeXaHUKe: 12

WUMnynbc ™MaTepuaZbHOM TOYKM (Tesa), CUCTEMbl MaTepUaJbHBIX TOYEK.
WUMnysabc cuibl UM KM3MeHeHHe HMIyJibCa Tesla. 3aKOH COXpaHeHHUs UMIIYyJbca.
PeakTuBHOE ABUXKEHME.
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Pa6oTa cujibl. MOIIHOCTB CHUJIBL.

KuHeTnuyeckass 3Heprusi MaTepUaJbHOW TOYKH. TeopemMa 06 H3MeHEHUH
KUHEeTUYeCKOU aHepruu.

[loTeHuManbHaAA 3Heprus. [ToTeHMabHAsA 3Heprus yIpyro
AebopMUPOBAaHHON NpYKUHBI. [loTeHUHaNbHasA 3HePTrus Tesa BOJIM3U MOBEPXHOCTU
3eMIH.

[ToTeHLIMaIbHbBIE U HeloTeHIMa/TbHble CHJIBI. CBs3b paboThI
HENOTEeHUAJbHbIX CUJ C U3BMEHEHHEM MEeXaHUYEeCKOW 3HEePTUU CUCTEMbI TeJ. 3aKOH
COXpaHEHUsI MeXaHUYEeCKOU IHepTUHu.

Yupyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre ycTpoHcCTBa U MNpPaKTUYECKOe MpUMeHeHHe: BOJOMET, KOmép,
NPYKAHHBIA UCTOJIET, ABUXKEHUE PAKET.

HAemoncmpayuu no teme 2.3 B coorBeTcTBUU ¢ POOII.

JlabopaTopHOe 3aHATUSA 2
Onpenenenue KIIJ| HAaKJIOHHOU MJIOCKOCTH
[TpakTHYeckoe 3aHATHE: 1
PelieHve 3a7,a4 Ha 3aKOHbI COXPaHEHUS
KoHTposibHas paboTa o paszeny 2 1
Pa3gen 3. MoJsiekyisaspHasa pU3UKa U TePpMOAUHAMUKA 30
Tema 3.1 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOU TEOPHH CopepxaHue yue6HOro MaTepuasa 8
OCHOBHBIE TOJIOKEHUSI MOJIEKYJSPHO-KUHETUYECKON TEOPHUH U UX OINBITHOE 6

obocHoBaHue. bpoyHoBckoe  gBwxeHue. [Juddysusa. Xapaktep JBWXKeHUA
Y B3aUMO/IeHCTBHA YaCTHUL BelllecTBA. MoJieJM CTPOeHUs ra3oB, )KUJKOCTeN U TBEPbIX
TeJl U 00'bsICHEHUE CBOWMCTB BeIECTBA Ha OCHOBe 3TUX MoJjiesieidl. Macca U pasmepsnl
MoJiekyJ. KonnyecTBo Bemectsa. [locTtossHHasA ABorazpo.

TennoBoe paBHOBecue. Temnepatypa u eé usMmepenue. lllkasa Temneparyp
Llenbcus.

Mogenb naeanbHoro rasa. OCHOBHOe ypaBHEHU e MOJIEKYISPHO-KUHETUYECKOU
TEOpUU HJealbHOro Trasa. AGCOJIOTHAass TeMIepaTypa Kak Mepa cpejHed
KWHETUYeCKON 3Heprud TeIJIOBOro JBW)XKeHUs yacTul rasa. llkana TemiepaTyp
KenbBuHa. a30Bbie 3aK0HbI. YpaBHeHUe MeHeneeBa-KianeipoHa. 3akoH /JlaabToHa.
Hzonpoueccer
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B HJAe€eaJIbHOM Tra3e C IIOCTOAHHBbIM KOJIM4EeCTBOM  Be€lleCTBa. Fpac]mqecxoe
npeacTrtaBjg€eHrue U30IPOLECCOB: N30TEPMA, U30X0Pa4, H306apa.
TexHuyeckue YCTpOﬁCTBa N IPaKTU4YeCKOe TIIPpHMMEHEHHe: TEepMOMETD,

6apoMeTp.
JAemoncmpayuu no teme 3.1 B coorBeTcTBUM ¢ POOIL.
JlabopaTopHble 3aHATHS: 2
[IpoBepka 3akoHa boinsa-MapuoTtTa
Tema 3.2 OCHOBBI TEpMOAMHAMUKH CozeprkaHue y4eOHOr0 MaTepuasia 8
TepMogrHaMUyecKass cACTeMa. BHyTpeHHss 3Heprusi TepMOJUHAMUYECKOU 7
CUCTeMbl U Ccnocobbl eé m3MeHeHUs. KosmdyecTBO TemaoTbl M paboTa. BHyTpeHHssA
3HEeprus 0JJHOATOMHOI0 U/JleaJlbHOr0 ra3a. Bujbl Tenionepejadyu: TeMJa0NpoOBOJHOCTD,
KOHBEKLHS, U3ydeHHe. Ye/lbHasd TEMJOEMKOCThb BellecTBa. KoJnM4yecTBO TemsOThI
[pU TelJionepeaye.
[lonaTue 06 aauabaTHoM mnponecce. [lepBbI 3aKOH TEPMOAMHAMHKHU.
[IpyuMeHeHUe TMepBOTrO 3aKOHA TePMOJUHAMHUKM K wu3ompoleccaM. ['padpuyeckas
HMHTepIpeTalus paboThl rasa.
BTopoii 3ak0H TepMoJUHAMHUKU. Heo6paTUMOCTb NPOIECCOB B IPHUPO/IE.
TensioBbIe MalllUHBbI. [IprHLUIIBI JleHCTBUA TEIJIOBbIX MallliH.
[Ipeobpa3oBaHUsl IHEPTUU B TENJIOBbIX MallnHax. KoadpouiyeHT nosesHoro geicteus
TemioBoM MamuHbl. Lukn KapHo u ero koa¢duiueHT mMoJie3HOro AeHCTBUS.
JKoJIoTUYecKUEe TPO6IEMbI TENJI03HEPTETUKHU.
TexHuyeckre yCTpOWCTBAa U MpaKTUYECKOe MpPUMEHeHHe: JBUraTesb
BHYTpPEHHET0 CropaHusi, ObITOBON X0JI0UIbHUK, KOHIUILOHED.
Hemoncmpayuu no teme 3.2 B coorBeTcTBUU ¢ POOIL
[IpakTU4ecKue 3aHATUA: 1
Pelenue 3asa4 no ocHOBaM TePMOJUHAMHUKH
Tema 3.3 ArperaTHble COCTOSIHUA BellecTBa. Pa3oBbie CopepxkaHure yueGHOTO MaTepUasia 14
nepexoAbl
[lapooGpasoBaHue U KoHJeHcauus. HcmapeHue u KuneHue. AOGCOJHOTHAs 12

¥ OTHOCUTeJIbHasd BJIAKHOCTb BO34yxa. HacellleHHbIW nap. YpaejnbHas TemaoTa
napoo6pa3oBaHUs. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHUS OT JaBJIEHHS.

TBépnoe Teno. Kpucrannuyeckue u aMmopdHble Tesa. AHU3OTPONHUS CBOMCTB
kpuctasyioB. Kuakuve Kpuctaibl. CoBpeMeHHble MaTepuanbl. [liaBaeHue
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U KpUCTAJIIN3alus. Y/ ieJbHad TelioTa miasaeHus. Cy6aumanus.

YpaBHeHHE TeIJI0BOro 6ajsaHca.

TexHU4YecKHe yCTPOWCTBA W TMpPAKTHUYECKOe TpPUMEHeHHe: TUTPOMETP
U INCUXPOMETP, KaJOPUMETP, TEXHOJIOTHMKU II0JY4Y€HUA COBPEMEHHBbIX MaTepHaJioB,
B TOM YHMCJIe HAHOMATEePHa/IOB, U HAHOTEXHOJIOTUH.

Hlemoncmpayuu o teme 3.3 B coorBeTcTBUM ¢ DOOII.

[IpakTHYeckue 3aHATHUA: 1
PenleHue 3a1a4 Ha U3MeHeHMe arperaTHbIX COCTOSIHUH BellecTBa
KoHTposibHas paboTa 1o pasjeny 3 1
PaspeJ 4. dj1eKTpoAMHAMHUKA 36
TeMma 4.1 d1eKTpocTaTUKaA CopepkaHue yueGHOr0 MaTepuasa 8
JdJsieKTpU3aLuda Tes. JJNeKTpUyecKUl 3apa/. [Ba BuJja 3/leKTpUYeCKUX 3apsi/0B. 6
[IpoBOAHUKY, [UIJIEKTPUKH U NOJYNPOBOJHUKU. 3aKOH COXpaHeHHUS 3JIEKTPUYECKOTO
3apsza.
BsaumopelicTBue 3apazoB. 3akoH Kysnona. TodyeyHBIN 3J1eKTpUYECKUN 3apsf.
JsekTpuyeckoe moJjie.  HampskéHHOCTb  ajleKTpudyeckoro  mnoJs.  [lpuHpun
CYIepHO3ULUHU 3JIEKTPUYECKUX MToJ1el. JINHUM HanPAKEHHOCTH 3JIEKTPUYECKOTO MOJIA.
PaboTa cui asiekTpocTaThdeckoro noJs. [loreHnuan. PasHocTs noTeHLMal0B.
[IpoBOAHUKM M [U3JEKTPUKU B 3JEKTPOCTaTH4YeCKOM moJe. /JluaneKTpuyeckas
IIPOHHULAEMOCTb.
JnexkTpoéMKocTb. KoHZeHcaTop. JJIEKTPOEMKOCTh IIJIOCKOTO KOHJeHcaTopa.
JHeprus 3aps>KeHHOI0 KOHZ,eHcaTopa.
TexHuyeckre ycTpoWCTBAa M NpaKTHYeCKOe MpPUMEHEHHe: 3JIeKTPOCKOII,
3JIEKTPOMETD, 3JeKTpOCTaTh4yecKasl 3allluTa, 3a3eMJieHHe 3JIeKTponpubopoB,
KOH/IeHCaTop, KOMMMPOBaJIbHbBIN anapar, CTpyHHBINA IPUHTEP.
Hemoncmpayuu no teme 4.1 B coorBeTcTBUU ¢ POOII.
[IpakTH4eckue 3aHATUA: 2
Pemenuve 3asay mno 3akoHy KysioHa, Ha Haxox/JeHUe HaNpPSXKeHHOCTHU
3JIEKTPUYECKOTO MO0JI U 3JIEKTPOEMKOCTHU KOHZeHCaTopa.
Tema 4.2 [I0CTOAHHBIN 3JIEKTPUYECKUH TOK. TOKU B CopepxkaHue yueGHOT0 MaTepuasa 18
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pa3JIM4YHbIX cpeaax

JJIeKTpUYECKUN TOK. YCJOBUS CYyLIeCTBOBAaHMUA 3JIEKTPUYECKOr0 TOKa.
Uctounuku Toka. Cuia Toka. [loCTOSSHHBIN TOK.

HanpsaxeHue. 3akoH OMa /11 y4acTKa LelH.

JJleKTpUYecKoe CONpPOTHUBJIEHHE. YJlelbHOe CONPOTHUBJEHHE BellecTBa.
[TocnenoBartesibHOE, TapajljieibHOE, CMeLIaHHOe CoeJJMHEeHN e IPOBOJHUKOB.

Pa6ora asiekTpuyeckoro Toka. 3akoH /JPkoynasi-JleHma. MomiHOCTb
3JIEKTPUYECKOI'0 TOKa.

JJIeKTPOJABIKYLAsi CUJa W BHYTPEHHee CONPOTHUBJIEHHE HCTOYHHMKA TOKa.
3akoH OMa 17151 TOJIHOM (3aMKHYTOM ) aJ/ieKTpUuueckoit nenu. KopoTkoe 3aMbliKaHUeE.

JJIeKTpOHHas NpPOBOJUMOCTb TBEPABIX MeTaJlJIOB. 3aBUCUMOCTD
COIIPOTUBJIEHUS MeTaJIJIOB OT TeMIepaTypbl. CBepXnpoBOAUMOCTb.

JJIeKTpUYeCKUH TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX Ty4YKOB.

[TosrynpoBOAHUKH. CobcTBeHHas U nprMecHas IpPOBOJHUMOCTb
noJynpoBogHUKOB. CBOMcTBa p-n-nepexoja. [losiynpoBoJHUKOBbIE TPUOOPHI.

JJIeKTpUYecKMH TOK B  pacTBOpaXx M  pacljlaBaX  3JIeKTPOJIUTOB.
JJIeKTpoJIUTUYECKas JUCConManus. JIeKTPOJIU3.

JJIeKTpUYecKUl TOK B rasaXx. CaMoOCTOATeJNbHbIH U HECaMOCTOATEeJbHbIN
paspan. Mosnud. [linaszma.

TexHHyeckre yCTpOHCTBA W I[paKTHYeCKOe IpPUMeHeHHe: aMIlepMeTp,
BOJIbTMETDP, pPEOCTaT, HWCTOYHUKH TOKA, 3JIEKTPOHArpeBaTesJbHble NPUOOPHI,
3JIEKTPOOCBETHUTENbHblE NPUOGOPBl, TEPMOMETP CONPOTUBJIEHUS, BaKyyMHBIH [UOJ,
TEPMHUCTOPbI U GOTOPE3UCTOPHI, MOJTYIPOBOLHUKOBBIN U0/, rajibBaHUKA.

HAemoncmpayuu no teme 4.2 B coorBeTcTBUU ¢ POOIL.

JlabopaTopHOe 3aHATUSA
HcciegoBaHue 3JIEKTPUUECKOTO MOJIS.
OmnpeseneHue yaebHOT'O COMPOTUBJIEHUS] TPOBOAHUKA.
W3y4yeHue nocnej0BaTeJbHOTO U NapaijaejbHOr0 CoeJMHEHMs TPOBOJHUKOB.
HccnenoBaHve 3aBUCUMOCTHM MOIIHOCTH, MNOTpe6JisieMON JiaMmod, Ha eé

3aKMMax.

[IpakTHYeckre 3aHATUA:
Pelwrenue 3apa4 no 3akoHy OMa, Ha pacyéT 3JIeKTPUYECKOH IeMu.

KoHTposibHag paboTa no temam 4.1, 4.2.

Tema 4. 3 MarHuTHoOe 10J1e. JJIeKTPOMarHuTHasA MHAYKIUSA

CozmepkaHue yueGHOTO MaTepuasa

10
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[locTosiHHbIe MarHUTHI. B3auMoielicTBUEe MOCTOSIHHBIX MarHUTOB. MarHUTHOe 6
noJjie. BeKTop MarHMUTHONW WUHAYKLMU. [[pUHUUIN Cynepno3MLiMM MarHUTHBIX MOJIeH.
JIMHUM MarHUTHOM WHAYKUMU. KapTMHa J/MHUM MarHUTHOM MHAYKLUUU MO0Js
MOCTOSIHHBIX MarHMTOB.

MarHuTHOoe T1oJie NpPOBOJAHHMKA C TOKOM. KapTuHa JIMHUM UWHAYKLUH
MarHUTHOTO MOJf JAJWHHOIO MPAMOro MNPOBOJHMKA M 3aMKHYTOTO KOJIbLEBOIO
NPOBO/I-HUKA, KaTyWKU ¢ TokoM. OmbIT Jpcrefa. BsaumopelcTBMe NpPOBOJHUKOB C
TOKOM.

Cuna AMnepa, e€é MOAYJIb U HallpaBJIeHUE.

Cuna JlopeHua, eé MoAy/ib U HalpaBJeHUe. JBUKeHUE 3apsHKEHHOW 4acTHUIbI
B OZJHOPO/IHOM MarHuTHoM mnoJie. PaboTa cuibl JlopeHia.

fABneHMe 3/IeKTPOMAarHUTHOM UHAYKIMHU. [loTOK BekTopa MarHMTHOH
WHAYKIMU. JJEKTPOABIKYLIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON UHAYKIIUU
dapapes.

BuxpeBoe ajileKTpUuecKoe ToJie. IJJEKTPOJABIKyLlass CUJa HWHAYKIUA B
NPOBOJHUKE, ABUKYLIEMCS OCTYaTeJlbHO B OJHOPOJHOM MarHUTHOM HOJIe.

[TpaBuJio JleHna.

WuayKTUBHOCTBE.  fIBJIeHMe  CaMOMHAYKLMHU. JJEKTPOABWXKyLlasd  CHJa
CaMOUH/YKIUH.

JHeprus MarHUTHOTO MOJIS1 KAaTYIIKX C TOKOM.

JJIeKTPOMarHUTHOE MOJIE.

TexHuyeckre yCTpOWCTBAa M IpaKTHYeCKOe IpHMEHEeHHe: NOCTOSHHbIEe
MarHUThl, 3JIEKTPOMArHUThI, 3J1€KTPOABUraTeE b, YCKOPUTEIU 3J1€MEHTAPHBIX YacTHUI],
WHJYKLMOHHAs NeYb.

HAemoncmpayuu no teme 4.3 B coorBeTcTBUHU ¢ POOII.

JlabopaTopHble 3aHATUS: 2

HccnenoBaHre MarHUTHOTO N0JIS1 HOCTOSHHOTO MarHMTa
[IpakTU4ecKkue 3aHATUA: 2

Pelnenue 3asa4 Ha HaxoxAeHHe cuJibl AMniepa, cuibl Jlopenua, 3/C MHAYKIUU.

Pa3aein 5. Kosie6aHusA ¥ BOJIHBI 16
Tema 5.1 MexaHHM4YeCKHe M 3JIEKTPOMarHuTHbIe Kosie6aHuss | CojmepikaHue y4eGHOTO MaTeprasia 6
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KosiebaTenbHas crucTeMa. CBOGOHBIE MexXaHU4ecKHue KoJiebaHHus.
[apMoHuYeckrue KoJsiebaHHsA. [lepuos, 4acToTa, aMmiuTyaa u ¢asa KoaeGaHHM.
[Ipy>kMHHBI MasiITHUK. MaTeMaTU4yeCcKU MasTHUK. YpaBHeHHEe TapMOHHUYECKUX
Kosie6aHui. [IpeBpalleHre 3HePTUY IPU FAPMOHUYECKUX KOJIe6aHHUSX.

KonebaTenbHblt KOHTyp. CBOGOJHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS B
HJleaJJbHOM Ko0JIe6aTeJbHOM KOHTYpe. AHaJIOTHS MeEXAY MeXaHUYeCKUMH U
3JIEKTPOMArHUTHbIMU KoJsiebaHussMU. Popmysa ToMcoHa. 3aKOH COXpaHEHHUS IHEPTUHU
B U/IeJIbHOM K0Jie0aTe/IbHOM KOHTYPE.

[IpencraByieHre 0 3aTyxalwIIUX KoJebaHUSAX. BbIHYK/JeHHble MeXaHUYecKHe
Kosie6aHusl. Pe3oHaHC. BoIHYK/leHHbIe 3JIEKTPOMarHUTHbhIE KOJIEOaHMUS.

[lepeMeHHbIt  TOK. CHHYCOWAANbHBIA NepeMeHHbI TOK. MoLJHOCTh
IepeMeHHOro ToOKa. AMIUJIMTYAHOE W [JeWCTBylllee 3HadyeHUe CUJIbl TOKa MU
HanpsiKeHUsl.

Tpancdopmarop. IIpousBoacTBO, nepenada U NotpebeHUE 3JIEKTPUIECKON
3HEepruu. JKOJIOTUYeCKHEe PHUCKH MNpPU NPOU3BOJACTBE 3JIeKTPOo3Hepruu. KynbTypa
HCI0JIb30BaHMS 3JIEKTPOSHEPTUH B MOBCEJHEBHOM YKHU3HU.

TexHuyeckre YCTPOWCTBA M MNpPaKTUYeCKOe NpPUMEHEHUe: 3JeKTPHUUYeCKUH
3BOHOK, FTEHEPATOpP NTEPEMEHHOT0 TOKA, IMHUHU 3JIEKTpoIepe/ay.

HAemoncmpayuu no teme 5.1 B coorBeTcTBUU ¢ POOII.

JlabopaTopHOe 3aHATUSA
M3MepeHue yCKOpeHHs1 CBOGOAHOTO MaIeH s C TOMOLIbI0 MassTHUKA

Tema 5.2 MexaHU4YecCKHe M 3JIEKTPOMAarHUTHbIE BOJIHBI

CoaepxkaHue yue6GHOr0 MaTepyasa

MexaHudeckre BOJIHBL, YCJIOBUA pacnpocrpaHeHus. lIlepuoxa. CxopocTb
pacrpocTpaHeHusa MW JJIMHA BOJIHBL. [lomepedyHble W NpOJAOJbHBIE  BOJIHBI.
WHTepdepennya u fudpakiiysa MexaHU4eCKHUX BOJIH.

3Byk. CkopocTh 3ByKa. 'poMKkocTh 3ByKa. BeicoTa ToHa. TeM6bp 3ByKa.

JJIeKTPOMarHMTHbIE BOJIHBI. YCJI0BUS W3JY4€HHUS 3JIEKTPOMAarHUTHBIX BOJIH.
BsanMHas opueHTayuusi BekTopoB E, B, v B ajiekTpoMarHUTHOU BoJiHe. CBOMCTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTpaXkeHUe, INpeJOMJIeHHe, MNoJspU3anusa, Audpakuus,
uHTepdepeHUsa. CKOPOCTb 3JIeKTPOMAarHUTHBIX BOJIH.

lllkasa 3/1€KTPOMarHUTHBIX BOJIH. IIpuMeHeHHe 3/1eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIIBI paOCBA3Y U TeJleBUAeHNd. Pajrookanys.
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JJIeKTPOMarHUTHOE 3arpsi3HeHHe OKpY Kalolleil cpefibl.

TexHudeckre YCTPOUCTBA U IpPaKTUYECKOe TMpPHUMEHEHHE: MYy3blKajJbHble
WHCTPYMEHTHI, yJbTPa3BYKOBasi [AWAarHOCTUKA B TexHUKe W MeJUIMHe, pajap,
paiMoNpuéMHUK, TeJIeBU30P, aHTeHHA, TesiepoH, CBY-meusb.

HAemoncmpayuu no teme 5.2 B coorBetTcTBUU ¢ POOII.

Tema 5.3 OnTHKa

CozepkaHue y4eb6HOro MaTepuasa

['eoMmeTprudyeckasds onTtuka. I[IpgMoinHelHOe pacnpoCTpaHeHHWe CBeTa B
onHopoAHOU cpenie. JIyd cBeTa. ToueyHbIN HCTOUHUK CBETA.

OTpakeHue cBeTa. 3aKOHbI OTpakeHHUs cBeTa. [locTpoeHue M306paKEHHUM B
MJIOCKOM 3€epKalJle.

[IpesiomsieHHe cBeTa. 3aKOHBI IpeJIOMJIeHUs CBeTa. AGCOJIIOTHBIN MOKa3aTeJsib
npesiomienus. I[losiHoe BHyTpeHHee oTpaxkeHue. [IpefesbHBIN yros MOJJHOIO
BHYTPEHHET0 OTPaKeHUS.

Jucnepcus cBeTta. C/102KHBIN cocTaB beJioro ceeta. L|Ber.

Cobuparouiye U pacceuBaruiye JuH3bl. ToHKas uH3a. POKYyCHOE pacCTOsIHHE
M ONTHYecKas cuja TOHKOM JiMH3bL [locTpoeHue H3006pakeHUW B COOHpAIOUIUX
Y paccerBawIIUX JHUH3ax. PopMysia TOHKOH JIMH3bL. YBeJUUeHHE, JaBaeMoe JIMH30M.

[Ipenesibl IPUMEHUMOCTHU T€OMETPUYECKON ONTUKHU.

BosiHoBast ontuka. MHTepdepeHus cBeTa. KorepeHTHbIE HCTOUHUKH. Y CI0BUS
HabOJ/I0/leHUs] MaKCMMYMOB U MUHUMYMOB B UHTepdepeHIIMOHHON KapTHHE OT JBYyX
cH}A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

JAudpakyus ceeta. JludpakiimoHHas peméTka. YcaoBue HabI0JeHUs T1aBHbIX
MaKCMMyMOB INpH [MaJleHHd MOHOXPOMAaTHYeCKOro cBeTa Ha JAUPpPaKLHOHHYIO
peléTKy.

[Tonsgpuszauuda cBera.

TexHuyeckre yCTpOHCTBAa M MpaKTUYECKOe MpPUMEHeHHe: OYKH, JYIa,
doToannapat, NpOEKMOHHBIN anmnapar, MUKPOCKOI, TEJeCKOI, BOJIOKOHHAsI ONTHKA,
AudpakiMOHHas pelléTKa, MOJSPOUS.

Jemoncmpayuu o teme 5.3 B coorBeTcTBUM ¢ DOOII.

JlabopaTopHOe 3aHATUSA
OnpenesneHre aGCOIOTHOTO MOKA3aTeJsl MPeJOMJIeH s
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I/I3Mepe1-me JAJINHbI CBETOBOM BOJIHBI C INoMoOubIO ,[LH(i)paKHHOHHOﬁ peumeTKH.

[IpakTHUYecKre 3aHATUS: 1

Pelenue 3aia4 no pasgeny 5.

KoHTposibHag paboTa 1o pasjeny 5. 1
Pa3zaesn 6. OCHOBBI CleiUa/IbHON TE€OPUHU OTHOCUTE/IbHOCTH 2
Tema 6.1 OCHOBBI ciefMa/IbHOMA TEOPUU OTHOCUTETBHOCTH CopepxaHue yue6HOro MaTepuasa 2

['paHUILbl IPUMEHUMOCTU KJIacCUUeCKOW MexaHUKHU. [locTynaThl cnenuaibHON 2
TEOPUHU OTHOCUTEJbHOCTHU: WUHBAPUAHTHOCTb MOJAYJSI CKOPOCTU CBETAa B BaKyyMe,
NPUHLUI OTHOCUTEIBbHOCTHU JUHILTENHA.

OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/lJiIeHUe BPEMEHU U COKpallleHHue
JJIAHBL.

JHeprus U UMIYJibC PEJSITUBUCTCKON YaCTULbI.

CBsI3b Macchl C 3HEpPrUell U WMIYJIbCOM PeJATUBUCTCKON YacTULbl. JHEPTus
MOKOSI.

Pa3zaen 7. KBanToBas ¢usuka
Tema 7.1 JsieMeHThI KBAHTOBOM ONTUKU CopepxaHue yue6HOro MaTepuasa 4
®oToubl. Popmyna [lnaHka cBS3U 3Hepruu GOTOHA C €ro YaCTOTOW. JHEPrus
Y UMIyJibc GOTOHA.

OTkpbiTHe U ucciaegoBanue ¢poroaddekrta. OnbiThl A.l. CTosleToBa. 3aKOHBI
doToaddekta. YpaBHeHHe DHHWTeHHa [us ¢oToadpdekra. «KpacHas rpaHunar
doroaddekra.

JlaByienue cBeta. OnbiThl [1.H. Jle6enena.

XuMuYecKoe J1eliCTBUE CBETA.

TexHuyeckre yCTpPONCTBA U NpPAKTHYeCKOe TMpuMeHeHUe: (OTO3JEMEHT,
$oTOaTYMK, CO/THEeYHas 6aTapesi, CBEeTOAUO/,.

Jemoncmpayuu no teme 7.1 B coorBeTcTBUM ¢ DOOII.

Tema 7.2 CTpoeHue aToMa Copepkanuve yuye6HOro MaTepuasia 2

Mopenr atoma Tomcona. OnbiThl Pesepdopga mo paccessHUI o -4aCTHIL. 2

[lnanetapHas Mojenb aToMa. [loctynaTtsl Bopa. U3nyyeHue u norsomeHue GoTOHOB
NpY Tepexozie aToMa C OJHOT0 YPOBHA 3Hepruv Ha Apyrou. Buzel cnexktpos. CekTp
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YpPOBHEN 3HEpPTrUU aToMa BoJIopo/a.

BosiHoBble cBoMcTBa udacTul,. BosHbl ae bpoiisa. Kopnycky/isipHo-BOJHOBOU
JyaJu3M.

CrnoOHTaHHOE U BbIHYJEHHOe U3JIyYeHUe.

TexHuyeckre ycTpolcTBa U TMNpPaKTUYeCKOe MpPUMEHEHHE: CHeKTpaJbHbIN
aHa/u3 (CIEeKTPOCKOM), JIa3ep, KBAaHTOBBIN KOMITIBIOTED.

Jlemoncmpayuu no teme 7.2 B coorBeTcTBUU ¢ POOII.

Tema 7.3 ATOMHOe AapO

CopmepkaHue yueGHOr0 MaTepuasa

JKCnepUMEHTH], [l0Ka3blBalolllMe CH0XKHOCTb CTpoeHUs1 sjpa. OTKpbITHE
paauoakTUBHOCTH. OnbIThI Pe3epdopaa mo ompejie/IeHUIO COCTaBa PaJjHOAKTHBHOIO
usnydyeHus. CBoiicTBa anbda-, 6eTa-, raMMa-U3nydeHus. BausHue pajHoaKTUBHOCTU
Ha KHMBble OPraHU3MBbl.

OTKpbITHe MpoTOHA U HeWTpoHa. HyknoHHas Mopenb sjapa [elizeH6epra-
MBaHeHKo. 3apsj saapa. MaccoBoe uucio sggpa. U3oTomnsl.

Anbda-pacnan. IJJeKTPOHHbIM U MO3UTPOHHBIM GeTa-pacmajg. [amMMa-
H3JyiydeHre. 3aKOH PaJMO0AKTUBHOTO pacnaja.

JHeprus cBsA3U HYKJIOHOB B siipe. flaepHble cuibl. JledeKT Macchl aapa.

AnepHble peakuuu. [lesieHue U CUHTE3 Azep.

Anepuniii peaktop. TepmosimepHbid cuHTe3. [Ipo6seMbl U NepCHEKTHUBLI
sI/IepHOY SHEPTeTUKU. JKOJIOTUYECKH E ACTIEKTHI SI/IePHON SHEPTETUKH.

JneMeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.

MeToabl HAGIIOZEHUS U PETUCTPAIUH 3JIeMEHTAPHBIX YACTHII,

@yHaMeHTa/lbHbIE B3aUMO/JlelcTBUSA. EAUHCTBO pU3UUecKol KapTUHbBI MUpa.

TexHu4yeckre yCTPOWCTBA W MpPaKTHYECKOe NMPUMEHeHUe: 03UMeTp, KaMmepa
BuibCcoHa, s/lepHbINA peakTop, aToMHas 6oM0ba.

Hemoncmpayuu o teme 7.3 B coorBeTcTBUM ¢ DOOII.

Pa3zaen 8. 3jieMeHTHhI aCTPOHOMHUHU U ACTPOPUIUKU

Tema 8.1 J1eMeHTbI ACTPOHOMUM U ACTPOPUIUKH

CozepkaHue y4e6HOT0 MaTepHrasa

Jdranbl pa3BUTHS acCTPOHOMHUHU. [IpUKIaJHOE U MHPOBO33pEHYECKOe 3HAaYeHHEe
aCTPOHOMMH.

Buj 3BésgHoro He6a. Co3Be3nus, sipKUe 3BE3/bl, IJIAHEThl, UX BHUMOE
JBWKEHHE.
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CoJsiHe4yHas cucTeMa.

ConHue. ComHeYHast akTUBHOCTb. McTOUHUK aHepryuu CoJsiHLA U 3BE37,. 3BE3/bl,
HX OCHOBHble XapaKTepPUCTUKHU. [luarpamMma «CHneKTpaJibHbIM KJacC - CBETUMOCTbY.
3BE3/bl TJIAaBHOHM IMOC/e[0BaTEJbHOCTU. 3aBUCUMOCTb «Macca - CBETUMOCTb» JJIs
3BE3/] IJIaBHOM MoOC/Jef0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3[. CoBpeMeHHbIe
npeJCcTaBJEHUsI O IPOUCXOXKAEHUU U 3BooL UM CoTHIA U 3BE3/,. ITaNbl >KU3HU 3BE3],.

Mneuynsiii IlyTe - Hama lanmakTtuka. IlonoxeHue u gBwxeHue CoJiHIIA B
Fanaktuke. Tunel rajakTuk. PaguorajakTuku u KBa3apbl. Y€pHble AbIpbl B AApax
rajlakTHK.

BcenenHasi. Pacminpenue BceseHHoW. 3akoH Xa66sia. PazberaHue rajakTHK.
Teopus bosibmoro B3peiBa. PeskToBOE U3JyyeHue.

MacwrtabHas ctpyktypa BecesieHHO#H. MeTarasakTuka.

HepeuiéHHble npo6yeMbl aCTPOHOMUHU.
Ha6awdenus no teme 8.1 B coorBetrcTBUU ¢ POOII.

Ponb QuU3MKKM W aCTPOHOMUHM B SKOHOMHUYECKOH, TeXHOJIOTHYEeCKOH,
COLIMa/IbHOM
U 3THUYeCKoM cdepax JesTeSbHOCTH YeJoBeKa, PoJb U MeCTO PU3UKU U aCTPOHOMHUU
B COBPEMEHHOH Hay4yHOU KapTHHE MUPA, poJib GU3nyecKol Teopuu B GOPMUPOBAHUHU
npejcTaBJeHUd 0 GU3UYECKON KapTHHe MHPa, MeCcTO PU3MYEeCKOM KapTHUHbI MHUpa
B 00IIIEM DAY COBPEMEHHBIX eCTeCTBEHHO-HAYYHBIX NMPeCTaBJIeHUN 0 IPUPO/IE.

KoHcyabTanuu

IIpoMe:KyTOYHAA aTTecTanus

N

CamocToAaTe/IbHAA pa60Ta

UHAMBYAYaILHBIA IPOEKT
TemaTuka

Pa3paboTka J1abopaTOPHBIX pabOT U IEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA M0 Pa3JIMYHbIM pasjesiaM
Paspa6oTKa cripaBOYHHKA 110 pU3UKE [JIsI CTYAEeHTOB KOJLIe/Ka.

Pazpab6oTka c6opHUKa 3a/a4 s noctymyieHus B PIPTY.

HpOEKT MeTOAHNYIECKHNX paspa60TOK o OTAEJIbHBIM TEMaM AJIA KabuHeTa (1)1/131/11(1/1.

Buorpadus v TBOPUECTBO YYEHBIX.

Bcero

170
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3 YCJIOBUA PEAJIM3AIIMM YYEBHOH JUCLUATIIMHBI

3.1 Tpe6oBaHusa K MUHUMAJIbHOMY MaTepHaJIbHO-TEXHUYECKOMY
00ecrne4yeHHIo

Peasiuzauuss mporpaMMbl AUMCUUIIMHBI TpebyeT Ha/lW4us y4ebHOro KabuHeTa
«Dusukan.

0O6opy/oBaHMe yyebHOr0 KabuHeTa:

-110CaJI0YHble MECTa M0 KOJINUeCTBY 00y4aro LUXCH;

-paboyee MecTo npenozaBareJis;

-KOMILJIEKT Yy4eOHO-MEeTOJMYEeCKUX U Yy4eOHO-HarJsJHbIX MOCOOUN; OCHOBHOMU
y4eOHUK UJIM TOCOOHe; YUeOHbIM MaTepHrall;

-IEMOHCTpPAlMOHHOE 0060pyZ0oBaHue (001Iero Ha3HAYeHUsI W TeMaTUYeCcKHue
HabopbhI);

-n1abopaTopHoe 060py/l0BaHUe (06O11ero Ha3HaYeHHUs ¥ TeMaTU4YeCKUe Habophl);

-6MOJIMOTEYHbIN POH/I.

3.2 UHdopmManioOHHOE oGecnieyeHre 00yYeHUs

OcHOBHbBIE UCTOYHHUKHU:

1 ®usuka 10 kiacc Msakuuies I'.fl., ByxosueB b.b., Corckuit H.H. /o pepakuueit
[TapdentheBoit H.A. - AkumoHepHoe o61ectBo "U3gaTenbcTBo "l[IpocBeenue”, 2022.

2 ®usuka 11 knacc Makuues I.4., ByxoBues b.b., Corckuit H.H. /nioa pegakuueit
[TapdentbeBoit H.A. - AkuimoHepHoe o61ecTBO "U3gaTenbcTBo "l[IpocBeenue”, 2022.

JlonosIHUTeIbHbIE UCTOYHUKU:

1 Kanamnukos, H. [1. ®usuka B 2 4. YacTb 1 : y4eOHUK U NPAKTUKYM [IJisl CPEJHETO
npodeccuoHasbHOoro obpasoBanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-e U3J,., UCIIP.
u jgomn. — MockBa: HsgatenbctBo IOpaitt, 2020. — 254 c.— (IIlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09159-5. — Tekct : anektpoHHbli // IBC HOpaiTt
[caitiT]. — URL: https://urait.ru/bcode/449060 (naTa o6pamenus: 06.04.2021).

2 KanamrHukos, H. [1. ®u3uka B 2 4. YacTb 2 : y4eOHUK U MPAKTUKYM JJIs CPeIHEr0
npodeccuoHanbHOro o6pasosanus / H. I1. KanamHukos, C. E. MypaBbeB. — 2-e U3J,., UCIIp.
u jgomn. — MockBa: WsgarenbctBo lOpaitt, 2020. — 244 c.— (IIpodeccuonanbHoe
o6pasoBaHue). — ISBN 978-5-534-09161-8. — TekcTt : anektpoHHbld // IBC HpauTt
[caitT]. — URL: https://urait.ru/bcode/449061 (nata o6paujenus: 06.04.2021).
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4 KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOM AUCIMILIMHBI

PesysbTaThl 06y4eHUs

KpuTtepuu
OLleHKH

®opMbI U METO/IbI
OLIEHKH

B pe3y/ibTaTe 0CBOeHUs YUeOHOU AUCHUIJIMHBI 00yYarOLUMiics JOKeH NPOJLEMOHCTPHUPOBATH

npeomemHsle pe3yabTaTbl OCBOEHUS Y4eOHON AUCHUIIINHDI
«Pusuka»:

Mp1l cHopMHUPOBAHHOCTb MNpPEJACTABJIEHUNA O POJIK U MeCTe
OU3MKM M aCTPOHOMHM B COBPEMEHHOM Hay4yHOU KapTHHe
MHUpa, O cUCTeMooOpasywuied posu GU3UKUM B Pa3BUTHHU
eCTeCTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O
BKJIAJle POCCUMCKUX U 3apyOeXHbIX y4YeHbIX-QU3UKOB B
pa3BUTHEe HAyKM; [OHUMaHHUe QPU3UYECKON CYILIHOCTHU
HabJ/l0aeMbIX  fIBJIEHMW MHUKPOMHPA, MaKpoMupa H
MeramMupa; NOHMMaHHUe pPOJIM aCTPOHOMHUM B MpPAKTHUYECKOU
JleITeJIbHOCTU  4YeJioBeKa W JaJIbHeWIleM  Hay4Ho-
TEXHUYECKOM pa3BUTHH, poau GU3MKU B (POPMHUPOBAHUHU
Kpyrosopa U QyHKIMOHa/JIbHON rpPaMOTHOCTH 4YeJiOBeKa JJis
pelleHUs MPaKTUYeCKUX 3a/aY;

Mp2 cpopMUPOBAHHOCTb YMEHUI pacno3HaBaTb GU3UUECKUE
siBJIeHUS (Mpoleccbl) U 00bSCHATh UX HA OCHOBE M3y4YEHHbIX
3aKOHOB: paBHOMEPHOE U PaBHOYCKOPEHHOE NPSMOJIMHENHOoe
JIBIDKEHHE, CBOOOJHOe TMajJieHWe TeJs, JBWXEHHEe IO
OKPY>KHOCTH, UHepI s, B3auMMO/iecTBUE TeJ,
KosiebaTe/bHOE [BUKE€HUE, Pe30HAHC, BOJTHOBOE JBUKEHHUE;
nudPysus, 6pOYHOBCKOE JBMKEHUE, CTPOEHHUE XKUJKOCTEN U
TBEPAbIX TeJ, HW3MeHeHUe oObeMa TeJ NpU HarpeBaHUU
(oxnaxkaeHuun), TeIJoBOe paBHOBECHE, UcllapeHue,
KOHJleHCallus, I[UJIaBJeHWe, KpPUCTa/JIM3alUsl, KUIIEHHUe,
BJIQXXKHOCTb BO3/lyXa, CBA3b CpeJjHeld KMHEeTU4YeCKOW 3Hepruu
TEeINJI0BOTO JIBIDKEHUS MOJIEKY T C abCcoIIOTHOM
TeMIlepaTypoM, TOBbILIEHWE JiaBJeHHWs Tra3a Ipu ero
HarpeBaHWM B 3aKpBbITOM COCyZie, CBSI3b MeX/ly lapaMeTpaMHu
COCTOSIHMSI rasa B H30Mpoleccax; 3JeKTpusauus TeJ,
B3aUMO/IefCTBUE 3aps/j0B, HarpeBaHWe NMPOBOJHUKA C TOKOM,
B3aUMO/J€ICTBUE MarHUTOB, 3JIEKTPOMarHuTHass MHAYKIHUS,
JleiCTBMe MarHWTHOTO TMOJiI Ha MNPOBOJAHUK C TOKOM U
JBWKYLIMICA 3apsjfi, 3JeKTPOMarHWTHble KoJiebaHUsA U
BOJIHBI, NpsIMOJIMHEWHOE pacnpocTpaHeHUe CBeTa,
OTpa)keHUe, IpeJsioMJyieHUe, UHTepdepeHus, AUPpaAKLUA U
noJisipUsaliusa CBeTa, AUCIepPCUs CBeTa; GPOTO3JIEKTPUUECKUU
3 deKT, cBeTOBOE JlaBJieHUe, BOSHUKHOBEHUE JINHENYATOro
CIeKTpa aToMa BOJOpOZa, eCTeCTBEHHass U UCKYCCTBEHHas
pPaiu0aKTUBHOCTD;

IIp3 BJIaJileHHe OCHOBOIIOJIaralIUMH busnyeckuMu
NOHATHSAMU U BeJIMYMHAMU, XapaKTepU3y0LUMMHU
dusnyeckue mnpoueccbl (CBA3aHHBIMU C MeXaHUYECKUM
JIBIDKEHHEM, B3aUMOJEICTBUEM  TeJ, MeXaHU4YeCKUMU
KoJIe6aHUSIMU M BOJIHAMUY; aTOMHO-MOJIEKYJISPHbIM

XapakTepucT
UKH
JIEMOHCTPUPY
eMbIX 3HaHUH,
yMEHHUH
«OT/JINYHO» -
TeopeTHUIecK
oe
cofiepKaHue
Kypca
OCBOEHO
MOJIHOCTBIO,
6e3
npo6eJioB,
yMeHHUs
cbopMuUpoBaH
bl, BCE
npeaycMoTpe
HHbIE
MporpaMMoun
y4ebHble
3a/laHuA
BBIINIOJIHEHB],
Ka4yecTBO HX
BBIIIOJIHEHHUS
OLIEHEHO
BBICOKO.
«Xopoumo» -
TeopeTUYEeCK
oe
coziep>kaHue
Kypca
OCBOEHO
MMOJIHOCTBIO,
0e3
npo6eJioB,
HEKOTOpbIe
yMeHHUs

06yJaruMxcs
IMUCbMEHHBIY,

-onpoc
(ycTHBIH,
GpoHTaNbHBIH,
WHAUBU/yaJbHbIH,
IpyNInoBoM);
-aKTUBHasgi paboTa
y4eOHOM 3aHSATHH;

-CaMOCTOATeJIbHadA

Ha

NOATOTOBKA MaTepHasa
(pedepaTsl,
COOOIIeHUS],
KPOCCBOP/IbI,
Ap.);
-BbITIOJIHEHHUE

JIOKJIaibI,

TeCTbl H

KOHTPOJIbHBIX,
NpPaKTUYECKUX,
TeCTOBbIX, IPOBEPOYHBIX
paboT, UHAUBU/yaTbHBIX
IIPOEKTOB U JAPYIUx
paboT;
-nudPepeHIMPOBaHHbIN
3a4éT
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CTpOEHHEM BelleCTBa, TEelJIOBBIMU npoLeccaMy;
3JIEKTPUYECKUM M MAarHUTHBIM [OJIIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMM KOJIEOAHUSIMM M BOJIHAMU;
ONTUYECKUMU  ABJIEHUAMH; KBAHTOBBIMU  SABJIEHUAMHU,
CTPOEHHEM aTOMa U aTOMHOrO fipa, PaJiJMOAKTUBHOCTHIO);
BJIaJIeHH e OCHOBOIIOJIArawIMMHU aCTPOHOMHYECKUMHU
NOHATUAMY, MO3BOJAKILUMU XapaKTepU30BaTbhb IPOLECCHI,
NPOUCXOASALIME Ha 3Be3/ax, B 3Be3JHbIX CHUCTEMAax, B
MEXTaJaKTUUYeCKOW cpefie; [JIBIDKEHUME HeOeCHbIX Tel,
3BOJIIOLIMIO 3Be3/ U BeesieHHOW;

IIp4 B/afeHUe 3aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPUAMHU
(3akoH BceMupHoro tarotenus, I, II u Il 3akoHbl HbloTOHa,
3aKOH  COXpaHeHHWs  MeXaHU4YeCKOM  3IHepruM, 3aKOH
COXpaHEHUsl MMIIyJibCa, MNPUHLMUI CYNepHo3uLlMA  CHJI,
INPUHLUI PAaBHOIPABHOCTU MHEPLUAJbHBIX CUCTEM OTCYETa;
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOEHHUS BeLLeCTBa,
ra3oBble 3aKOHbI, MEPBbIA 3aKOH TEePMOJAWHAMMKH; 3aKOH
COXpaHEeHUs 3JIEKTPUYECKOro 3apsdja, 3akoH KyJioHa, 3aKOH
OMa pgsa  yyacTka Uend, 3akoH Oma [AJd  T[OJHOM
3JIeKTpUYeCKOu uenu, 3akoH Jhkoyasa - JleHna, 3akoH
3JIEKTPOMarHMTHON UHAYKLWH, 3aKOH COXpaHEHUs 3HEpPTUH,
3aKOH MNPSMOJIMHEMHOrO paclpoCTpPaHeHUs CBeTa, 3aKOH
OTPaXXEHUS] CBETa, 3aKOH I[peJIOMJIEHUS CBeTa; 3aKOH
COXpaHEeHUsl 3HepryuH, 3aKOH COXpaHeHUs HMIIYJIbCa, 3aKOH
COXpaHEeHHUsl 3JIEKTPUYECKOTr0 3aps/ia, 3aKOH COXpPaHEHUs
MacCOBOI'0 4YMCJIA, NOCTyaThl bopa, 3aKOH pajHOaKTUBHOIO
pacnazia);  yBepeHHOe  MCHO0JIb30BaHME  3aKOHOB U
3aKOHOMEpPHOCTed MNpU aHaiu3e QU3UYECKUX SBJEHUH U
IIpOLeCCOB;

IIp5 yMeHUe YyYUTHIBAaThb FPaHULbl IPUMEHEHUS U3y4YEHHbIX
dusnyeckux Mozesied: MaTepuaJbHasd TOUYKA, UHepIMaIbHas
cUCTeMa OTCYeTa, U eaJbHbIN ras; MoJeJr CTPOEHUs ra3oB,
KU KOCTEHN U TBePAbIX TeJl, TOYeYHbIN 3JIeKTPUYECKHUH 3apH,
sg/lepHas MoJleJib aTOMa, HyKJIOHHasi MOJeJib aTOMHOTO fiZipa
IpU pelieHuH pU3nYecKUX 3aJay;

IIp6 BiasileHMe OCHOBHBIMU METOJAMU HAy4YHOTO IMO3HAHMUS,
WCNOJIb3yeMbIMM B  (QU3MKe: NpPOBOAWUTHL IMpsIMble U
KOCBEHHble H3MepeHUs QU3UYECKUX BeJUYUH, BbIOHpas
ONTHUMAaJIbHbIN CIIOCOO MU3MEPEeHHS U HCIOJIb3ys HU3BECTHBIE

MeTOoAbl OLEHKH l'IOI‘peLLIHOCTEI\/JI 1/13MepeH1/11>'1, IMpOBOAUTD
HCCJieJOBaHHe 3aBUCUMOCTEH (l)I/ISI/I‘{eCKI/IX BE€JIMYUH C
HCII0JIb30BaHHUEM MMpAMBbIX I/I3MepeHI/If/’I, 00'BSCHATDh

NOJIyYeHHble pe3yJibTaThbl, UCNOJb3ysl GU3UYECKHE TeOopHUH,
3aKOHbI U MOHATHSA, U eJaTh BbIBOABI; COOGJIIOAATH NMpPaBUIa
0e3omacHOro TpyAa NpPUH TMpPOBEJEHHWU HCCAeIOBAaHUH B
paMkax y4ebHOTO 3KCIepUMeHTa U y4ye6Ho-
WCCIe/IOBAaTE/NbCKOW  ZIeATEJIbHOCTH C  MCIOJIb30BaHUEM
HMPPOBBIX HU3MEPUTENIbHBIX YCTPOUCTB U J1abBOPATOPHOrO
o6opynoBaHUs; CHOPMUPOBAHHOCTL MpPEACTABJIEHUH O
MeTo/axX MoJTy4YeHHUsI HAyYHbIX aCTPOHOMHUYECKHUX 3HAaHUH;

Mp7 cdOpMUPOBAHHOCTb YMEHUS pellaTh pacyeTHbIE 3a/1a4H

cbopMUpOBaH
bI

He0CTaTO4YH
0, BCe
npeaycMoTpe
HHbIE
MporpaMMoun
y4eOHble
3alaHusA

BBITIOJIHEHBI,
HEKOTOpble
BU/Ibl
3aJJaHu U
BBINIOJIHEHBI C
OLIMOKaMH.
«Y A 0BJIETBO
PUTEJILHO» -
TeopeTUYeCcK
oe
cofiepKaHue
Kypca
OCBOEHO
YaCTUYHO, HO
npobesibl  He
HOCSAT
CylLIeCTBEHHO
ro XxapakTepa,

Heo0X0IUMBbI
e yMeHUs
paboThl €
OCBOEHHBIM
MaTepuaaioM
B OCHOBHOM
cbopMupoOBaH
bl,
(6OJILLIUHCTB
o-
npefycMoTpe
HHOE
porpaMmMou
00y4yeHus)

«Heyposaer
BOpPUTEJIBHO
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C fBHO 3aJJaHHOM (QU3WYECKOW MOJe/bl0, UCIO0JIb3ys
dusnyeckue 3aKOHbl M NPUHLUIBI;, HAa OCHOBE aHajJu3a
yCJI0BHUSA 33/la4M BbIOUPATh PU3UYECKYI0 MOJeJb, BbIAEIATh
dusnyeckue BeJUYMHBI U QOpPMyJibl, HEOOXOJUMbIE JJS €e
pellleHUs], MPOBOJAUTH pacyeThl W OLEHUBATb pPeaJbHOCTb
NOJIYYeHHOr0 3HayeHus (U3WYeCKOW BeJMYMHbI; pellaTh
KayeCTBEHHbIE 3a/layy, BbICTpanBas JIOTUYeCKH
HENPOTUBOPEYUBYIO LENOYKY pacCy:KJeHUW C ONOopor Ha
M3yyeHHble 3aKOHbl, 3aKOHOMEpPHOCTH U ¢HU3UYEeCcKUe
SIBJIEHUS;

[Ip8 cHOpMUPOBAHHOCTb YMeHHUs NPUMEHATb IOJIyYeHHble
3HaHUA JJI9 00'bSICHEHUS YCIOBUM NpPOTEKaHUA QU3NUYEeCKUX
dBJICHUH B TpUpPOJEe W [Js MPUHATUSA MPaKTUYECKUX
pelieHUA B TMOBCEJHEBHOW IKHU3HU [Js o0obecrnedyeHUs
6€e30MacHOCTH NpU 0OpalleHUH C OBITOBBIMH NpPUOOpPAaMH U
TEXHUYECKMMHU YCTPOUCTBAMHU, COXpPaHEHUS 3[0pPOBbSl U
COGJIIOZIEHUSI ~ HOPM  3KOJIOTUYECKOTO  TOBeJeHUs B
OKpYy>Kalolein cpeze; NOHMMaHue HEeoO0X0JUMOCTH
NpUMEHEHUS1 [AOCTXKEHUW QUMK W TEeXHOJIOTUH [JIs
paLMOHaJbHOTO NPUPOJ0N0Ib30BaHUS;

MMp9 cPopMUPOBAHHOCTbL COOCTBEHHOW MO3UIAK IO
OTHOLIEHUI0 K ¢U3UYecKol HHPOpMaluH, NMoJydaeMod U3
pa3HbIX MCTOYHUKOB, YMEHHUH HCIO0JIb30BaTh LUdpOBbIE
TEXHOJIOTUHU Jisl MOKMCKa, CTPYKTYpPHpPOBaHUS,
MHTepnpeTayuu U TMpeACTaBJeHUs y4eOHOW U HaAy4yHO-
NONyJSAPHOU WHPOPMALUH; pa3BUTHUE YMEHUNW KPUTUYECKOTO
aHa/M3a noJjiyyaeMo nHGopmMaluy;

Mp10 oBJaJeHHE YMeHUsSMH paboTaTb B Trpynne c
BBIIIOJIHEHMEM Pa3J/INYHbIX COLIMAJIbHBIX POJieH, IJIAaHUPOBATh
paboTy rpynibl, paljMOHaJbHO paclpeAessaTh AesaTeJbHOCTb
B HECTAaHJAPTHBIX CUTYalMsX, aleKBaTHO OLeHHUBATb BKJA[
KaXJOoro M3  y4YaCTHUKOB  Tpynmbl B  pelleHue
paccMaTpuBaeMoi NpoOJIeMbI;

Mp11 oBnageHue (copMHUPOBAHHOCTbL MpeJCTaBJIEHUM)
npaBWaMU 3anucu  (Qpusuyeckux Gopmysa  pesbedHO-
TOYEYHOU cUCTeMbl 0003HayeHU JI. Bpaina (A5 cienbix U
C1a60BUASAIIMX 00YYAKOLIUXCS).

MemanpedmemHsle pe3yabTaThl 0CBOEHUS yyebHOHI
JUCLUIIIUHBI

«Dusukan:

Mp1l camocTrosiTesibHO QoOpMyJMpPOBaTb U  aKTyaJM3UPOBAThb
po6J/ieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

Mp3 omnpegenaTe Leau [eATeJbHOCTH, 3ajaBaTb NapaMeTpbl U
KPUTEPUH UX JOCTUKEHHUS;

Mp4  BbIAABJAATH 3aKOHOMEPHOCTH M NPOTHUBOpeYUs B
paccMaTpuBaeMblX GU3MYECKUX SIBJEHUSX; pa3pabaTbiBaTh IJIaH
peuieHus1  mpoGJjeMbl € YYETOM ~ aHajJM3a  MMELIUXCSA
MaTepHUaTbHbIX U HEMATEPHAIbHBIX PECYPCOB;

Mp5 BHOCUTb KODpPEKTHBbl B [leATe/JbHOCTb, OLIEHHWBATh

COOTBETCTBUE  pe3yJbTaTOB  LieJsM,  OLEHHBATb  PUCKHU
HOC/AeJCTBUN [1esITEJIbHOCTH; KOOPAHWHUPOBAaTb W BBINOJHATH
paboTy B YCJIOBUSIX peasbHOro, BUPTYaJIbHOTO

» -
TeopeTHu4YecK
oe
coJlep>KaHue
Kypca He
OCBOEHO,
Heo0X0IUMbI
€ yMeHHs He
cbopMupoBaH
bI,
BBIMOJIHEHHbI
e yueOHbIe
3aJlaHus
coepxar
rpyonble
OIIMOKHU
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Y KOMOMHHUPOBAHHOI'0 B3aUMO/€CTBUS;

Mp6 pas3BuBaTb KpeaTHUBHOE MBbIIIJIEHUE MNPU  pelleHUuHr
»KU3HEHHbIX MPOOJIEM.

Mp7 BiafeTh Hay4HON TEPMHUHOJIOTHEN, KAIOUEBbIMUA MOHATUAMU
U MeToJaMH (U3UYECKOM HAyKW; BJIaJIETh HaBbIKaMH y4eOHO-
Hccnef0BaTe/bCKON U IPOEKTHOU JlesiTeJIbHOCTU
B 00sacTd  OH3UKH, CIIOCOOHOCTbI0O M TOTOBHOCTBIO K
CaMOCTOSITE/IbHOMY MOUCKY METO/IOB pellleHus 3334 GHU3UIeCKOTo
coJlep KaHusl, IpUMeHEeHHUI0 Pa3IMYHbIX METO/0B NO3HAHUS;

Mp9 BsazieTb BUJAMH [JeATEJNbHOCTU MO MOJYy4YEHUID HOBOrO
3HaHUS,

ero HWHTeplpeTalud, Mpeob6pa3oBaHUI0 W NPUMEHEHUID B
pa3/IMYHBIX Y4YeOHBIX CUTyalUsX, B TOM 4YHCJIe NPU CO3JaHUHU
y4eOHBIX POEKTOB B 06/1aCTH GU3UKU;

Mp12 BBISIBJIATH IIPUYHUHHO-C/1eICTBEHHbIE CBfI3U v
aKTya/IU3UpOBaTh 3ajladyy, BbIJBUraTb TUIOTe3y €€ pelleHus],
HaXOJWUTb apryMeHThl JJis /l0Ka3aTeJbCTBa CBOUX YTBEPXKJEHUH,
33/1aBaTh NapaMeTpPhbl U KPUTEPUU PelLlleHus;

Mp13 aHanu3uMpoBaTh MOJYYEHHBbIE B XOJ€ peLIeHHUs 3a[a4u
pe3yJbTaThl, KpPUTHUYECKHM OLEHUBATb HX JOCTOBEPHOCT,
NpPOrHO3UPOBAaTh H3MEHEHHEe B HOBBIX VCJIOBUAX; CTaBUTb U
dopMynupoBaTh COGCTBEHHble 33Jjaud B 06pa30BaTelbHOH
eI TeIbHOCTH, B TOM YHUCJIe TPU U3Yy4YeHUU PU3UKHY;

Mp14 paBaTb OLIEHKYy HOBBIM  CUTyaLlUdaM, OL€HUBAaThb
NpPUOOPETEHHBIN OMBIT;

Mp1l7 yMeTh nepeHOCUTb 3HAHUSA MO (PU3MKe B MPAKTHYECKYIO
006/1aCTh KU3HEeATENbHOCTH;

Mp18 yMeTb HHTErpyvpoBaTh 3HAHUS M3 pa3HbIX NpeJMETHBIX
obJiacTen;

Mp19 BbIABUTaTh HOBbIE WJeH, MpeJJaraTb OpUTHHaJbHbIE
NO/AXO/bI U pelleHus;

Mp20 craBuTh TmpoGJeMbl M  33Ja4yd, JOMyCKaroliue
aJibTepHATHBHbIE PelIeHUs.

Mp21 ByafieTh HaBbIKAMU MOJy4eHUs1 UHPopMauu GU3UYECKOT 0
CoJlep>KaHUsl U3 HCTOYHHUKOB pa3HbIX TUIOB, CAMOCTOSITENbHO

OCYILeCTBJIATH MOMCK, aHa/us, CHUCTeMaTHU3aLUIo U
HHTepnpeTauuo UHPopManMd pasJUYHBIX BHUAOB U ¢dopMm
npesCTaBJIeHNS;

Mp22 co3pgaBaTbh TEKCTbl PU3UUECKOT0 COZlEPXKaHUA B PA3JIUYHBIX
dopMaTax c y4éToM Ha3HayeHUs UHPopMaLUU U IejieBou
ayAUTOpUM, BBIOHpasg ONTUMaJbHy GOpPMYy NOpeJCTaBJeHUs U
BU3yaJIN3al[1H;

Mp23 oueHuBaTh JOCTOBEPHOCTb UHPOpMaALUU;

Mp24 HCII0JIb30BaTh cpeacTBa HHGOPMAIMOHHBIX u
KOMMYHUKALlUOHHBIX TEXHOJIOTUH B pelleHUH KOTHHUTUBHBIX,
KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33/lad C COOJIIOJeHUEM
Tpe6OBaHUM 3SPrOHOMHUKU, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocbepexkeHusi, NPaBOBbIX © ITHUYECKUX HOPM, HOPM
“HGOPMAIMOHHOU 6e30MaCHOCTH.

Mp26 ocymecTBASTb 0OlleHHe Ha ypokaXx (U3UKH U BO
BHEYPOYHOH JeSATeJbHOCTH;

Mp27 pacnosHaBaThb MNPEANOCHIIKA KOHQJIUKTHBIX CUTyallud U
CMAr4aThb KOHQJIUKTHI;

Mp30 pa3BépHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3peHHUs C
HCII0JIb30BAaHUEM SI3bIKOBBIX CPE/ICTB.
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Mp31 noHMMaTh ¥ HKCIOJb30BaTh NpPEUMYyIeCTBa KOMaHJHOU U
WH/JUBU/Iya/IbHON paboThI;

Mp32 BbIGHpaTb TEMAaTHUKy U MeTOJAbl COBMECTHBIX JeMCTBUH C
y4éTOM OOILMX HHTEpecoB, M BO3MOXHOCTEN KaXK[oro 4YjeHa
KOJIJIEKTUBA;

Mp33 NPUHUMATh eJau COBMECTHOM AesATeJIbHOCTH,
OpPTaHU30BBIBaTb U  KOOPAWHUPOBAaThb  JeWCTBUA MO  eé
JOCTHKEHHUIO: COCTaBJATh IVIaH JeWCTBUH, paclpefiesiiTb POJIU C
y4€TOM MHEHHUH YYaCTHUKOB, 00CY>XJaTb pe3y/JbTaTbl COBMECTHOU
paboThi;

Mp34 oueHuBaTbh Ka4eCTBO CBOEr0 BKJaZa U KaXKAOT0 YYaCTHHKA
KOMaH/ibl B 0OLUU pe3y/IbTaT 110 pa3paboTaHHbIM KPUTEPHUSM;
Mp35 npegsiaraTe HOBbl€ HPOEKTHI, OLEHUBATh HJEU C MO3ULHUHU
HOBU3HBI, ODUTMHAJIBHOCTH, IPAaKTUYECKON 3Ha4YUMOCTH;

Mp37 ocyuiecTBJIATh NMO3UTUBHOE CTpaTervyeckoe IOBeJeHHE B
Pas3/IMYHBIX CUTYaLUsX, NPOABJATb TBOPYECTBO U BOOOpakeHUe,
ObITb UHULIUATUBHBIM.

Mp38 CaMOCTOATEJIBHO OCYLLeCTBJIATh MO3HaBaTeJbHYI0
JlesiTeJIbHOCTb B 06JlacTU (QU3UKU U aCTPOHOMHH, BBISABJISATH
po6J/ieMbl, CTaBUTb U GOPMYIMPOBATh COOGCTBEHHBIE 33/1a4K;
Mp39 caMoCTOATEe/bHO COCTABJATH IJIaH pellleHUs] PACYETHBIX U
KayeCTBEHHBIX 3a/ia4, [IJ1aH BBINIOJIHEHUS TPAaKTUYeCKON paboThI C
Y4ETOM HMEIOLIUXCS PecypcoB, COGCTBEHHBIX BO3MOXKHOCTEH MU
npejnoYTeHUH;

Mp40 faBaTb OLleHKY HOBBIM CUTYaLlUAM;

Mp41 paciuiupsaTb paMKu y4eOHOro npejMeTa Ha OCHOBE JIMYHBIX
npeAnoYTeHul;

Mp42 fenaTb 0CO3HAHHBIM BBIGOD, apryMeHTHUPOBATh ero, 6parThb
Ha cebs1 OTBETCTBEHHOCTD 3a PelleHueE;

Mp43 oreHUBaTh NPHOOGPETEHHBIH OIBIT;

Mp44 cnoco6cTBoBaTh GOPMUPOBAHUIO U MPOSIBJAEHUIO 3PYAULUU
B 06s1acTH GU3KKH, IOCTOSTHHO NOBBIIIATh CBOW 06pa3oBaTe/bHbIN
U KyJIbTYPHBIN YPOBEHb.

Mp45 naBaTb OLleHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTUBHI B
JlesiTeJIbHOCTb, OLleHUBAaTh COOTBETCTBUE Pe3y/IbTaTOB Lie/IsM;
Mp46 BjasieTh HaBbIKAMHU [03HABATEJbHOU pedieKCuu Kak
OCO3HAHMS COBEpILIAEMBIX NEHUCTBUN U MBICIUTENbHBIX NIPOLIECCOB,
VX pe3yJIbTaTOB U OCHOBaHUU;

Mp47 vcnosib3oBaTh NpUEMBI pedJIeKCUU JJIs OLLleHKH CUTYalUH,
BbIOOpaA BEPHOTO pellleHus;

Mp48 yMeTp oOLEHUBAaTb PUCKA U CBOEBPEMEHHO MPUHUMATb
pelleHNs 10 UX CHUXKEHHUIO;

Mp54 npuHuMaTh ce6s, TMOHWMAass CBOU HEJOCTAaTKU U
JLOCTOMHCTBA;

Mp55 npvHUMaTb MOTHUBBI M apryMeHTbl APYrUX NpPU aHajau3e
pe3yJIbTaToB JlesTeJbHOCTH.

Mp56 npusHaBaTh CBOE NPaBo M NPAaBO APYyryuX Ha OLIUOKH.

JIUYHOCMHbIE Pe3yJIbTaThl 0CBOEHHS yUeOHOH JUCIUIIIUHBI
«Dusuka»:

JIp1 cHOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIMK 06y4aroLierocs
KaK dKTUBHOI'O U OTBETCTBEHHOI'O YJIeHa pOCCHﬁCKOFO O6].L[eCTBa;
Jip3 NpUHATUE TpPaAULMOHHBIX o6111e4YeI0BeYeCKUX
FYMaHUCTUYECKUX

Y IEMOKPATHUYECKUX LIEHHOCTEN;

J1p5 TOTOBHOCTb BECTHM COBMECTHYKO AeATEJbHOCTb B MHTEpPECAX

OneHka
JIMYHOCTHBIX
pe3yJibTaToB
obpa3soBaTeJ/ib
HOU
JLesiTeJIbHOCTH
OCYILleCTBJISIET
cd B X0Jie
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rpaXk/laHCKOro 0O6IecTBa, y4acTBOBAaTb B CaMOYNpaBJeHHUU B
IIKOJIe ¥ IeTCKO-IOHOIIeCKUX OpraHM3alusx;

JIp6 yMeHHe B3aUMO/elCTBOBATb C COLlMAJIbHBIMU UHCTUTYTaMH B
COOTBETCTBUHU

¢ ux QyHKLMAMU U Ha3HaUYeHHeM;

JIp7 roTOBHOCTB K 'YMaHUTApHOU U BOJIOHTEPCKOH [eATeJIbHOCTH;
JIp8 chOpPMHUPOBAHHOCTh poccuiickon FPaXKAaHCKOHU
HUJIeHTUYHOCTH, NaTPUOTHU3Ma3;

JIp9 LleHHOCTHOe OTHOLIEeHHWe K TOCYyJapCTBEHHBIM CHMBOJIAM,
JLOCTHKEHHUSIM POCCUHCKHUX YYEHBIX B 06J1aCTU QU3UKU U TEXHUKE;
JIp12 cbopMHpPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO
NOBeJleHHs]; CIIOCOOHOCTb OLEHUBATh CUTYalLUI0 WM NPUHUMAThb
OCO3HAHHbIE

pellleHUs], OPUEHTUPYSACh Ha MOpaJbHO-HPAaBCTBEHHble HOPMBI U
LIeHHOCTH,

B TOM 4MCJIe B 1eITe/IbHOCTH YYEHOTI0;

JIp14 oco3HaHWe JIMYHOrO BKJaZa B NOCTPOEHUE YCTOWYUBOTO
oyayuiero;

JIpl6 scTeTuyeckoe OTHOLIEHHME K MHDPY, BKJIOYAsd 3CTETUKY
HAy4yHOTO TBOPYECTBA, NpHUCYILero GUsnyeckoil HayKe;

JIp25 wuHTepec K pasauuHbiM cdepam MpodeccuoHaNlbHOU
JlesITeJIbHOCTH,

B TOM 4YHCJE CBSI3aHHBIM C OGU3UKOW UM TEXHUKOH, yMeHUe
coBepulaTb OCO3HAaHHbIM BbIGOp OyAylweid mnpodeccuu U
peasu30BbIBATh COOCTBEHHBIE }KU3HEHHDI € IIJIaHbl;

JIp26 TOTOBHOCTP U CIIOCOOHOCTb K O0OOpa3oBaHHI U
caM006pa3oBaHUI0 B 00JlacTU GU3WKKW Ha NPOTSKEHUH Bcel
KHU3HY;

JIp27 chopMUPOBAHHOCTb 3KOJOTUYECKON KYyJbTYpbl, OCO3HAHHE
rJ106aJIbHOTO XapaKTepa 3KO0JIOTHYeCKUX TPo6JIeM;

JIp28 nyiaHMpoBaHHE U OCYLIeCTBJEHHUE [AelCTBUI B OKpY:Karllel

cpefle Ha OCHOBe 3HaHMUA leJed YCTOWYMBOTO pa3BUTHUA
4yeJI0Be4ecTBa;
JIp31 pacmiupeHue ombiTa JesTEJbHOCTH  3IKOJOTHYECKOU

HalpaBJIeHHOCTHU Ha OCHOBEe MMEeIOLIMXCSl 3HaHUM 110 PU3KKEe;

JIp32 cpopMUPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOILIErO
COBpPEMEHHOMY YPOBHIO pa3BUTHsI PU3NIECKOMN HAYKU;

JIp34 oco3HaHMe [JeHHOCTU HAyYHOU [leITeJbHOCTH, TOTOBHOCTD B
npouecce H3y4eHUs GU3UKM OCYILECTBJAATb NPOEKTHYI0 U
HCC1ej0BaTebCKYIO0 AesITeJIbHOCTh MUHAUBHUAYAJIbHO U B IpYIIIe.
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OT/leJIbHBIX
JIMYHOCTHBIX
pe3yJibTaToB,
NPOSBJISIOIINX
ca B
COOGJIIOIEHU U
HOPM M NpaBHUJI
noBe/leHus,
NPUHATHIX B
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HOU
opraHu3anuu
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