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1. IlepeyeHsb MIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 110 Y4eOHOMY NpeaMeTy,
COOTHECEHHBIX ¢ IJIAHUPYeMbIMH pe3yJjbTaTamu ocBoenust OIIOII

1.1. O6aacTh NPUMEHEHUS MTPOTPAMMBI
PaGouass mporpamma yueOHoro mnpenmera «®Du3uka» SBISETCS YacThi0 00Opa3oBaTEIHLHON

IIPOrpaMMbl B COOTBETCTBUH C:

- ®enepalibHbIM roCy/1apCTBEHHBIM 00pa3oBaTeNbHbIM CTaHJIapTOM CpEIHEro
npodeccnonansHOro ob6paszoBanusi mo crenuanbHocTH 33.02.01 ®apmanus (IIpukaz MunuctepcTBa
npocBemienuss Poccuiickoit @eneparu ot 13.07.2021 Ne 449 «O6 yrBepxkacHun (HeaepaabHOTo
roCy/IapCTBEHHOI0 00pa30BaTeNbHOTO CTaHJapTa CpeAHero MnpoQecCUOHAIBHOIO O0pa30BaHUS IIO
cnernuaiabHocTH 33.02.01 dapmanus»);

- @enepanbHbIM TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIM  CTAHIAPTOM CpEIHEro  OOIero
obpazoBanus (IIpukas MunucrepctBa npocsemenus Poccuiickoit @enepanuu Ne 413 ot 17.05.2012 «O6
YTIBEpXKIEHHH (DeZepaibHOTO TOCYIApCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa CpPEIHEro OoOImero
o0pa3oBaHM»).

Pabouas nporpamma cocTtaBiieHa C y4ETOM:

- (¢enepanpHOll 00pazoBaTeNbHON MporpaMMbl cpenHero obmiero obpaszopanusi (POIT COO),
yrBepxkaeHHol [Ipukazom MunucrtepcrBa npocseuienus Poccuiickoit @eneparuu Ne 371 ot 18.05.2023r.

1.2. [Inanupyemble pe3ybTaThbl 00y4eHHs

OCHOBHBIMU 1ENIAMU U3YYECHUS (PU3UKU SBISIOTCS:

dbopMupoBaHHE HHTEpeca U CTpPEMIICHUS OO0y4arouMxcs K HAyYHOMY H3YYEHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (OPMHpPOBAHHE HCCIIENOBATEIBCKOTO
OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

(dbopMUpOBaHKE HAYYHOIO MUPOBO33PEHMS KaK pe3ybTaTa U3y4E€HUs OCHOB CTPOCHUS MaTepuu U
(GbyHIaMEHTaJIbHBIX 3aKOHOB (DPH3HKHU;

dbopMupoBaHUe YMEHUN OOBSICHSATH SIBICHHS C HCIONIb30BaHHEM (DU3MUECKUX 3HAHUM U HAyYHBIX
JI0Ka3aTelIbCTB;

dbopMupoBaHUE TMPEACTABIEHUN O POJM (U3UKH IS Pa3BUTHs APYTUX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEACTaBICHUI 0 BO3MOXHBIX cdepax Oyaymiell nmpodeccnoHalbHON AESTENbHOCTH,
CBSI3aHHBIX C (PM3UKOMN, TIOJrOTOBKA K JaJIbHEHIIIEMY 00yYEHHUIO B ’TOM HalpaBlIeHUH.

B pesymprare wu3yueHus mpeaMera y 0OydYaromerocs JOJDKHBI OBITh  CPOPMUPOBAHBI
JMYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE PE3YIIbTATHI.

1.2.1. JIn4yHOCTHBIE Pe3yabTATHI

B pesynbrare usyueHus (pu3MKM Ha ypoBHE CpeAHEro oOIiero o0pa3oBaHUS Yy 00ydYaromerocs
OyayT chopMUpPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIIbTATHI:

JImuHOCTHBIE pE3yabTaThl OCBOEHHUS ydeOHoro mnpeamera «Du3uKa» JOKHBI OTpa)kaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLIUXCSl PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH
JUYHOCTH, CHCTEMOM  IEHHOCTHBIX  OpUEHTALUH, TO3UTUBHBIX  BHYTPEHHMX  yOEXIEHHH,
COOTBETCTBYIOUIMX TPAJAULUOHHBIM IIEHHOCTAM POCCHHCKOr0 OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
ONbITa WU ONbBITA JAEATEIBHOCTH B IPOLECCE pEaTU3alMy OCHOBHBIX HAINpPABICHUM BOCHUTATEIbHOU
NESTEIbHOCTH, B TOM YHUCJIE B YAaCTH!

JI1. I'pa:knaHckoro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh T'PAXAAHCKOW MO3UIMH OOYYarOIIErocsi Kak aKTHUBHOTO M OTBETCTBEHHOTO
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YJIeHa POCCUICKOT0 00IeCTBa;

NPUHITHE  TPAIUIMOHHBIX  OOINEYEIIOBEYECKMX T'YMAHHCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESATCIIbHOCTh B HMHTEpPECax TIPaKTaHCKOro OOIIEecTBa,
y4acTBOBATh B CAMOYIIPABIECHUH B 00pa30BaTEIHbHON OpraHU3AIINH;

YMEHHE B3aUMOJIEHCTBOBATh C COLUAIbLHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX (YHKIUSIMHU U
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATEIbHOCTH;

JI2. IIaTprMoTHM4Y€CKOr0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTH POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBCHHBIM CHUMBOJIAM, JTOCTIDKEHUSM POCCHUCKUX YUEHBIX B
obacT (pU3MKH U TEXHHKE;

JI3. lyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYyIIEro;

JI4. IcTeTu4eckoro BOCHUTAHMS:

ACTETHYECKOE OTHOIIEHUE K MHpPY, BKIIOYas OCTCTHKY HAyYHOTO TBOPYECTBA, IPUCYIIETO
¢busnveckoii Hayke;

JIS. TpynoBoro Bocnuranus:

WHTEpEC K pa3iuydHbIM cdepaM mpodhecCHOHATBHON NEeATENbHOCTH, B TOM YHCJE CBS3aHHBIM C
(bu3MKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oyaymiel mpodeccuu U pearn3oBbIBATH
COOCTBEHHBIE KH3HEHHBIC TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTH K 00pa3oBaHUI0O U CaMOOOpa30BaHHIO B 00NacTH (PU3UKU Ha
MPOTSHKEHUH BCEU KU3HU;

JI6. IK0/10rHYeCKOT0 BOCIUTAHMS:

Cc()OPMHUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYpPhl, OCO3HAaHUE  TJOOAIBHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBJIEHUE IEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS IIEJIei
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmmmpenue ombiTa NEATEIHHOCTH SKOJOTHYECKON HAIMPABICHHOCTH HA OCHOBE HMMEIOIIUXCS
3HAaHUU 10 (pU3HKeE;

JI7. IleHHOCTH HAYYHOI'0 IO3HAHUA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
¢bu3nuecKoil HayKu;

OCO3HAHWE IIEHHOCTH HAyYHOW JIEATEIIBHOCTH, TOTOBHOCTh B TIPOIECCe H3YUCHHS (DUIHUKH
OCYIIIECTBIIAThH MPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATSIIBHOCTh HHIMBUTYyaIbHO U B TPYIIIIE.

B npotiecce 10CTHXEHUS TMYHOCTHBIX PE3YITATOB OCBOCHHUSI IPOTPAMMBI IO (DU3UKE I YPOBHS
cpemHero ooOmero oOpa3oBaHHS Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA HHTEIIEKT,
MIPEIOoJIararonii chOPMUPOBAHHOCTE:

CaMOCO3HaHUsI, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE COCTOSIHUE, BUICTh
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIHpPOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTUPOBATHCS K AMOIMOHATIBLHBIM U3MEHEHUSIM U MIPOSBIISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEIl MOTHBAlIMHY, BKIIOYAIOIIEH CTpeMIIeHHEe K JOCTHKEHHUIO IEJIM U yCIIeXy, ONTUMHU3M,
WHUIIMATUBHOCTH, YMEHUE JACHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh
€ro MPHU OCYIIECTBICHUH OOIICHHUS, CIOCOOHOCTh K COYYBCTBHIO M COTICPEKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKIIOUYAIONINX CIHOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JIPYTHMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

1.2.2. MeranpeaMeTHble pe3yJbTAThI

YHuBepcaabHble TO3HABATENIbHbIC IEHCTBUS:

M1. Ba3oBble JJornuecKkue n1eicTBus:

CaMOCTOSITENILHO  (OPMYJIUPOBATh M aKTyaJIM3MpPOBaTH MpoOJieMy, paccMaTpuBath e
BCECTOPOHHE;

OTPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX IOCTHKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3HUCCKUX SIBJICHUSX;

pa3pabaTeiBaTh IUIAH pelIeHUs MpoOJIeMbl ¢ Y4€TOM aHallM3a HMMEIOIIHUXCS MaTepuaibHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJIIM, OLICHUBATH
PUCKU MOCIEACTBHIA NeSTENbHOCTH;

KOOPJAVMHHUPOBATh W  BBINOJHATH pPabOTy B  YCIOBUSX  pPEaIbHOrO, BHPTYaJbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

M2. Ba3oBble ucciea0BaTe/bCKUE NeCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOIOTHEH, KITFOUYEBBIMU MOHATHIMHI U METO/IaMU (PU3HUECKON HAYKU;

BJIQ/IETh HAaBBIKAMHU Y4eOHO-MCCIEA0BATEIHCKON U MPOEKTHOM NeATEeIbHOCTH B 00MacTH (HU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITENIbHOMY IOMCKY METOJOB pelIeHHUs 3aJay (PU3HUecKoro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/I0B [TO3HAHMS;

OCYLIECTBIISATh  PA3JMYHbIE BHUABl JEATEIBHOCTH MO TIOJYYEHHUIO HOBOIO 3HAHHUS, €ro
WHTEpIpETaIi, MPeoOPa30BaAHUIO M IPUMEHEHHUIO B PA3IUYHBIX YUYCOHBIX CUTYAIUAX, B TOM UHCIE MPHU
CO3/IaHUU y4EOHBIX MTPOEKTOB B 00JaCTH (HU3HUKU;

BBISIBJIATh MPUYMHHO-CIIEACTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATh TUMOTE3y €€
pelieHusi, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelIhCTBA CBOMX YTBEPXKICHUMU, 3a7aBaTh MapameTpbl H
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAThH TMOJYYEHHBIE B XOJ€ PEIICHUs 3a7aud pe3ybTaThl, KPUTHUYECKH OLICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIC 33/1a4U B 00pa30BaTEIbHON JIEATEILHOCTH, B TOM YHCIIE
MIpU U3yYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

M3. PaGora ¢ nngopmanmeii:

BJIQJICTh HABBIKAMU TOTy4YeHUs] MHPOpMAIUU (HU3HUECKOTO COJCPIKAHUS U3 UCTOUYHUKOB PA3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBIIATh TOWUCK, AaHalU3, CHCTEMAaTH3alMi0 M HWHTEPIPETALUIO
nH(pOpMaLIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIOJIb30BaTh CpelCcTBa MHGOPMAIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTHUH B pEIICHUU
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KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHM3allMOHHBIX 3aJad C COOJIIOJEHHEM TpeOOBaHUMI
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, TUTHUEHBI, PECypcOoCOEpek eHHUs, MPABOBBIX M ATHUYECKHX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEP’KaHHUS B PA3IUYHBIX (Qopmarax ¢ y4€TOM Ha3zHAUCHHS
nH(OpMAIIUY U LIEIEBOI ayIUTOPHH, BEIOUpPAasi ONTUMAIIbHYIO ()OPMY IPEICTABICHUS U BU3yaIH3aIHH.

VYHuBepcaabHble KOMMYHUKAaTUBHBIC JCUCTBUS:

M4. O0menne:

OCYILECTBJIATh OOILEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JE€ATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MS. CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHAMBHIyaTbHON paOOTHI;

BbIOMpaTh TEMAaTHUKy U METOJAbl COBMECTHBIX JCHCTBHM C ydéToM OOLIMX HHTEPECOB, U
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD L€ COBMECTHOM AEATEIBbHOCTU, OPraHU30BBIBATE U KOOPAMHUPOBATH NEHCTBUS IO
€€ JOCTM)KCHMIO: COCTABJIATH IUIAH JEHCTBUM, PACHPENENATh POJU € YYETOM MHEHHH YYacTHHKOB,
00CyXJ1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHMBAaTh KAa4e€CTBO CBOETr0 BKJIaJa W KaXJIOr0 y4yaCTHHMKAa KOMaHJbl B OOLIMIl pe3yibTaT MO
pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBbIE IIPOEKTHI, OLIEHUBAThb WJEM C MO3UMLUUU HOBU3HBI, OPUTMHAIbHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B PA3JIUYHBIX CHUTYalUsX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

YHuBepCalbHbIE PETYJIATUBHbBIE IEHCTBUSA:

Mé6. Camoopranu3anusi:

CaMOCTOSITENIbHO ~ OCYILECTBJIATH IO3HABATEIIbHYIO JIEATEIBHOCTh B 00MacT (U3MKH U
aCTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH pEUIeHHs] pacu€THhIX M KA4yeCTBEHHBIX 3aj]la4, IUIaH
BBITIOJTHEHUS NTPAKTUYECKOW PabOThl C YyUETOM HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN M
MIPEATIOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO M TMPOSIBICHUIO SPYIAUIMM B 00JacTH (U3KMKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb;

M7. CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTb, OIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEISM;

BJIaJICTh HABBIKAMU II03HABATEIbHONH pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUH H
MBICIIUTENIBHBIX [TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI peIIEKCUH [Tl OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IIPUHUMATD PEIIEHUS IO UX CHHKEHUIO;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;

MS. IIpunsiTue ceds U APyrux:

IPUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,
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MIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIbHOCTH;

IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIHUOKY.

1.2.3. IIpeamMeTHBbIEe Pe3yabTATHI

B npornecce n3yuenus kypca GU3MKU yriyOIeHHOTo ypOBHS 00yUYalOMMUNCs HAYIUTCS:

IT1. ITonumaTh ponb (GU3NKKA B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COLMATBHON M 3THYECKOU
cdepax IesATeNbHOCTH YelIOBeKa, poJib U MeCTO (DM3MKH B COBPEMEHHON HayyHOW KapTHHE MHUpa, pOJib
ACTPOHOMHUHU B IPAKTUYECKOHN JEATEIbHOCTH YEJIOBEKA U JAIbHEHIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHHE ONHUCATEIBPHOW, CHCTEMATHU3UPYIONICH, OOBSICHUTCIBHOW UM MPOTHOCTUYECKON (QYHKIUN
(bu3nyecKoil TeOpUU — ANEKTPOAUHAMUKH, CHEIUAIBLHON TEOPUU OTHOCUTEIHHOCTH, KBAHTOBOW (DU3UKH,
poib ¢u3nveckoil Teopur B (OPMHPOBAHUU MPEIACTABICHUNA O (U3UYECKOH KapTHHE MHUPA, MECTO
¢u3nvecKkoil KapTUHBI MHpa B OOLIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTaBICHUN O
IIPUPOJIE;

[12. PaznuuaTh ycIOBHS TPUMEHUMOCTH Mojelied (PU3NYECKUX TEl W MPOILECCOB (SIBICHHH):
OJTHOPOJHOE  DJJEKTPUUECKOE U  OJHOPOJAHOE MArHUTHOE TOJisA, TapMOHHUYECKHE KoleOaHus,
MaTeMaTUYeCKUl MasTHUK, WACAJbHBIA MPYKUHHBIA MASTHUK, FapMOHHUYECKHE BOJIHBI, HUJCAJIbHBIN
Kose0aTeNbHBIN KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO Siipa ¥ KBAaHTOBOM MOJIETH CBETA;

[13. Paznuuath ycioBus (FpaHUIbI, 00JACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IMOHUMATD
BCeoOImunii Xapakrep QpyHIaMEHTaIbHBIX 3aKOHOB U OTPaHMYEHHOCTh UCIIOJIh30BAHUS YaCTHBIX 3aKOHOB;

[14. Ananu3upoBaTh M OOBACHATH AJIEKTPOMATHUTHBIE IIPOLIECCHl M SBJICHUS, MCIONb3Ys
OCHOBHBIE ITOJIO)KEHHS U 3aKOHBI AJIEKTPOJMHAMUKU U CIIELUAIbHOW TEOPHUH OTHOCUTEJIBHOCTH (3aKOH
COXpaHEHHUs DJJIEKTPUUECKOTro 3apsiaa, cuia Awmmepa, cuia JlopeHna, 3akoH AJIEKTpPOMarHUTHOM
MHIYKIMH, npaBuio Jlenna, cBa3p 31C caMOMHAYKIUU B 3JIEMEHTE IEKTPUYECKOU LIETH CO CKOPOCTHIO
M3MEHEHMsI CHJIbI TOKA, OCTYJIAThl CIIEIMaTbHON TEOPUU OTHOCUTEIBLHOCTH DWHIITEHA);

I15. AnanusupoBaTh M OOBSCHATh KBAHTOBBIE MPOLECCHl U SBJIEHUS, UCIOJIb3YS MOJOXKEHHS
KBaHTOBOM (u3uku (ypaBHeHHe DWHIITeHHa U1 QoToaddekra, mepBelid U BTOpoi moctynaTtsl bopa,
IOPUHIUI COOTHOULIEHUs HeomnpeaenéHHocTel [eiizenOepra, 3akOHBl COXpaHEHHs 3apsA0BOrO U
MacCOBOI'0 YHCEJ M SHEPTUHU B AJIEPHBIX PEAKIUAX, 3aKOH PaIiOaKTUBHOTO pacmaia);

[16. OnuceiBath (pU3MUECKHE MPOLECCHl W SBJICHHS, WCIOJb3YyS BEIMYMHBI: HAIPSHKEHHOCTD
ANEKTPUYECKOTO  TOJS, TMOTEHUWal  3JEKTPOCTAaTHUECKOro  IOJiA, pa3HOCTh  IOTEHIMAJIOB,
ANEKTPOJABIIKYILAS CWJIA, MWHAYKIHMS MarHUTHOTO IO, MAarHUTHBIA TOTOK, cuia Awmmepa,
MHIYKTUBHOCTD, 3JEKTPOABMKYIAs CHJAa CAMOMHAYKIIMM, SHEPTUs MarHUTHOTO IOJISI MPOBOJHMKA C
TOKOM, PEISTUBUCTCKUI MMITYJIbC, TOJIHAS SHEPIUs, PHEPTUsi MOKOs CBOOOJHOW YAaCTHUIIBI, PHEPTUs U
UMIyNbe (OTOHA, MACCOBOE YHCIIO U 3apsij SApa, SHEPTHs CBA3H Apa;

I17. OOBsACHATH OCOOCHHOCTH MPOTEKAHUS (PUIUUECKUX SBICHHUNA: HIEKTPOMArHUTHAs UHIYKLUS,
CaAaMOUHJYKIIUS, PE30HAaHC, HWHTeppepeHIus BOJH, AUQpaKUMs, IUCIEpCcHs, IOJIHOE BHYTPEHHEE
otpaxenue, ¢orodnextpuueckuii 3pdext (dhorodddexr), ampda- m Oera-pacmanbl saep, TraMma-
U3Iy4yeHue sep, pusndeckre NPUHIMIBI CIEKTPAaIbHOTO aHaiu3a 1 paboThl Ja3epa;

I18. Onpenenars HanpaBiIeHUE WHIYKIIUA MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuibl Jlopenna;

I19. Ctpouts n300paxkeHue, co3aaBaeMoe IUIOCKUM 3epKajioM, TOHKOM JTMH30M, U paCCUUTHIBATD
€ro XapaKTEepPUCTUKH;

IT10. IlpuMeHATHP OCHOBOIOJArarOUIME AaCTPOHOMHYECKHE IOHSITHS, TEOPUUM M 3aKOHBI JUIS
aHayM3a U OOBSICHEHHs (PU3MYECKHX MPOLECCOB, MPOUCXOIANINX B 3BE3NAX, B 3BE3NHBIX CUCTEMax, B
MEXTIAKTHIECKOH Cpefie; IBIKEeHUSI HEOSCHBIX TeJl, DBOJIIOINY 3BE3/ M BeenenHoi;

[111. TIpoBOANTH UCCIENOBAaHNE 3aBUCUMOCTEH (PU3UUECKUX BEIMYUH C UCIIOIB30BAHUEM TPSIMBIX
W3MEpEeHUil, MPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YJbTAThI MOJTYYEHHON 3aBUCHUMOCTH
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(bu3nyecKux BEIWYMH B BHUJIE TPapUKOB C YUETOM aOCOJIIOTHBIX MOTPEIIHOCTEW W3MEpEeHUil, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

[112. TlpoBOOWTh KOCBEHHBIE W3MEpPEHHUS (UIUUYECKUX BEIWYHMH, MPU DSTOM BBIOMPAThH
ONITUMAJIBHBIA METOJ] U3MEPEHHs, OLEHUBATh A0COIIOTHBIE M OTHOCUTENbHBIC MOTPEUIHOCTH MPSAMBIX H
KOCBEHHBIX U3MEPEHHUI;

I113. IIpoBOAUTE OMBITHI MO MPOBEPKE NPEAJTOKEHHON TI'MIIOTE3Bl: IJIAHUPOBATH HKCIIEPUMEHT,
coOupaTh HKCIEPUMEHTATIbHYIO YCTAHOBKY, aHAJIN3UPOBATh MOMyYEHHbIE PE3YyJIbTaThl U JIEJIaTh BHIBOJ O
CTaTyce MPeIJI0KEHHOMN TUIIOTE3bL;

[114. OnuchiBaTh METO/IBI OJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOuoiaTh MpaBwiia OE30MAaCHOr0 Tpyda HpPU MPOBEACHUU HCCIENOBAHUN B paMKax ydeOHOTro
OKCHEPUMEHTa, TPAKTUKyMa U  y4eOHO-HUCCIIEOBATENbCKOM M MPOEKTHOW  JEATENbHOCTH C
HCI0JIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

[115. Pemath pacuéTHbIe 3aauu ¢ SBHO 33JaHHON M HESBHO 33JaHHOUN (PM3NUECKOI MOJENbIO: Ha
OCHOBAaHUHU aHalIM3a YCJIOBHUS BBIOMPATh (HU3MYECKHE MOJENH, OTBEeyYarlue TpPeOOBaHHUSAM 3aqayd,
MPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJAaThl PU3NYECKUX TEOPHI IIPU HCIIOIb30BAHUH
MaTeMaTUYeCKUX METOJO0B PEIICHMs 3a]ad, NPOBOAUTh PAacYEThl HA OCHOBAHWU HMMEIOIIMXCS JAHHBIX,
aHAJIM3UPOBATh PE3YJIBTATH U KOPPEKTUPOBATH METObI PELICHUS C YUYETOM MOJYUYEHHBIX PE3yJIbTaTOB;

[116. Pemars kadecTBEHHbIE 3aja4yd, TpeOyrolue MPUMEHEHWs 3HAHUW W3 pPa3HBIX Pa3/eioB
Kypca (QU3MKH, a TaK)Ke WHTETpalMy 3HAHUA W3 JPYTUX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTpPAaUBaTh JIOTMUECKYKD LEMNOYKY PpACCYKIEHUH C HCIHOJIb30BAHUEM M3YyYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEN U (PU3NUECKUX SBICHMI;

I117. Wcnonp3oBaTh TEOpETUYECKHE 3HAHUA Il OOBSICHEHUS OCHOBHBIX IMPHUHIUIOB PaOOTHI
M3MEPUTENbHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;

[118. IIpuBOAUTH MpPUMEPHI BKJIaJa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH{, B 00BSCHEHHE POIIECCOB OKPYXKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;

I119. Ananu3upoBaTh M OLIEHHWBATh MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOW JEATEIILHOCTH
YeJIOBEKa, CBS3aHHONW C (PU3WUYECKHMMH TIPOIIECCaMH, C TIO3UIMA DKOJIOTHYECKOW O0e30macHOCTH,
MIPEJICTAaBICHU O palMOHAJIBHOM TMPUPOJONONb30BAHUM, a TakKXKe pPa3yMHOM HCIIOJIb30BaHUU
JTOCTHKEHHUM HAYKH U TEXHOJIOTHH JIJIs1 JATbHEHIIIET0 pa3BUTHsI U€TIOBEYECKOTO 00IeCTBa;

[120. I[IpumeHATh pa3au4HbIe CIOCOOBI PadOTHI ¢ MHpOpMANMEH (PUINIECKOTO ColepKaHUsl C
MCMOJIb30BAHUEM COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOJIOTHH, IPU 3TOM HCIOJIb30BAaTh COBPEMEHHbIE
MH(POPMAIIMOHHbIE TEXHOJOTMM MJIs TOHMCKa, MepepaboTKH M TpeAbsBICHHs y4eOHOM U Hay4yHO-
NoMyJsIpHOM  MH(OpMaIMK, CTPYKTYPUPOBAHUS M HWHTEpHpeTanuu WHGOPMAIUU, TOJYUYeHHON U3
pPa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH TMOTy4aemMykro HH(OpPMAIMIO M OIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHU, TaK U HAa OCHOBE aHAJIM3a UCTOYHUKA MH(OPMAIIUK;

I121. IlposBIATE OpraHU3allMOHHBIE W  IIO3HABATENIBHBIE YMEHHUS  CAMOCTOSTEIBHOTO
MpUOOPETEHUsI HOBBIX 3HAHMM B IMPOLIECCE BBIMOJHEHUS MPOEKTHBIX U Y4eOHO-UCCIIE0BATEIbCKUX
pabor;

[122. PaGoTtaTe B rpymnme ¢ UCHOTHEHHEM Pa3IUYHBIX COLUANBHBIX POJICH, MIaHHUPOBATH PadOTy
TPYIIIbI, PAalMOHAIBHO pacHpelessaTh ACATENbHOCTh B HECTAHIAPTHBIX CUTYAlMsX, OLEHUBATH BKJIaj
KaXX/10T0O U3 YUaCTHUKOB TPYIIIBI B PELICHUE pacCMAaTPUBAEMOM MPOOIEMBI;

[123. TIposABIAT, MOTHBAIUIO K OyAyIIeH pohecCHOHANBHONM NEATeIHbHOCTH MO CHEIHATEHOCTSIM
(hUBUKO-TEXHUUECKOTO MPODHUIISL.

2. O0bem u MecTo yueOHOro npeamera B crpykrype OINIOII
Y4eOHbI mpeaMeT OTHOCUTCS K 00Ieo0pa3oBaTeIbHOMY IIMKIY — OOs3aTelbHbIe ydeOHbBIE
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npeametsl (OVYII), ocBamBaetrcs Ha 1 kypce (1 um 2 cemecTpbl), B COOTBETCTBHHM C Y4E€OHBIM IIJITAHOM

o011asi TPyI0EMKOCTh y4eOHOTO MpeIMeTa COCTaBIsAeT 84 4acoB.

3. Conep:xaHue M CTPYKTypa y4eOHOIo nmpeamera
3.1. CtpykTypa yueOHOr0 nmpeamMera

Ne Oo0bem
YpoBennb
pasneina, HaunmenoBanmue pa3aesioB, TeM npeamera,
O0CBOEHMS
Ne Tembl qac.
Cemecmp 1
Pazpen 1 @u3uKa U METOAbl HAYYHOI'0 NMO3HAHUS 4
Tema 1.1. ®u3uKa 1 METOAbl HAYYHOTO MO3HAHUS 4 1,2, 3
Pasnen2 | Mexanuka 12
Tema 2.1. | Kunematuka 4 1,2,3
Tema 2.2. | lunamMuka 4 1,2,3
Tema 2.3. 3aKOHbI COXpPAHEHHUS B MEXaHUKE 4 1,2,3
Paznen 3 | Moaekyasipaasi pu3uKka U TEPMOIMHAMUKA 18
Tema 3.1. | OCHOBBI MOJICKYJIIPHO-KUHETUUECKOU TEOPUH 6 1,2,3
Tema 3.2. OCHOBBI TEPMOJIUHAMUKHU 6 1,2,3
Tema 3.3. ArperaTHble cocTosiHUS BemiecTBa. Da3oBbie MepexoIbl 6 1,2,3
Bcero B 1 cemectpe 34
Paznen4 | DuekTpoamHaMuka 7
Tema 4.1. | Dnexrpocraruka 2 1,2, 3
Tema 4.2. | IlocTOAHHBIN 2IEKTpUUECKUN TOK. TOKH B Pa3IUUHBIX ) 1.2.3
cpenax
Tema 4.3. | MarautHoe nose. DIeKTpOMarHUTHAsE MWHYKIMS 3
Paznen 5 | KoseGanusi u BOJIHBI 12
Tema 5.1. | Mexanuueckue u 3JIEKTPOMarHUTHbIE KOJIEOaHUs 4
Tema 5.2. | MexaHuuecKHE U 3JIEKTPOMarHUTHbIE BOJTHBI 4
Tema 5.3. | OnTuka 4
Paznesn 6 | OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH 4
Tema 6.1. OCHOBBI crieNMaIbHON TEOPUU OTHOCUTEIIBHOCTH 4 1,2,3
Paszgen 7 | KBanroBasi pusuka 12
Tema 7.1. | OneMeHTHI KBAHTOBOM ONTUKHU 4 1,2,3
Tema 7.2. Crpoenue atoma 4 1,2,3
Tema 7.3. | ATOMHOE PO 4 1,2,3
Pasnen 8 | DiieMeHTBI aCTPOHOMMH U ACTPOPU3MKH 8
Tema 8.1. | DnemMeHTHI aCTPOHOMHH B aCTPOPUZUKU 8 1,2,3
Koncynbranus 1
ITpomexyTouHas aTTecTanus 6 2,3
Bcezo 60 2 cemecmpe: 50
Bcero: 84

na xapaxmepucmuxu ypoeHs 0c80enUs yuebH020 Mamepuaia UChOIb3VIOMcs Cledyiouue

0003HaAYeHUS:

1 — o3nakomumenvhuwvlll (Y3nasauue panee uzy4enHuix 00beKmos, ceoLcms),
2 — penpodyKkmueHblil (6bINOIHEHUE 0esIMEbHOCMU NO 00PA3yy, UHCIPYKYUU ULU NOO PYKOBOOCMEOM),
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3 — npodykmueuwill (IaHUPOBAHUE U CAMOCNOAMENLHOE BbINOIHEHUE 0esMelbHOCMU, peuleHue NPOOIeMHbIX 3a0at).

3.2. Coneprxanue yueOHOTO peaMeTa

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'O MO3HAHHUS.

Tema 1.1. Quszuxa u Memoovl HAY4¥HO20 NOZHAHUAL.

®usznka — Hayka O npuponae. HayuHble MeToAbl MO3HAHUS OKpyXKaromero wmupa. Poib
SKCIIEPUMEHTAa U TEOPHM B IPOLIECCe MO3HAHHUS MPUPOIbI. DKCIepuMeHT B (usuke. MoaenupoBaHue
¢usnveckux sBIeHUH U mpoueccoB. Hayunwie rumores3bl. PHU3MUECKUE 3aKOHBI U TeOpuH. | paHHIIbI
IPUMEHUMOCTH (U3UUecKuX 3aKOHOB. [Tpuniun coorBercTBus. Poib u Mecto ¢pu3uku B GOPpMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B IPAKTUYECKOM AeATENbHOCTH oaer Paznea 2. Mexanuka.

Pa3nen 2. Mexanuka.

Tema 2.1. Kunemamuxa.

Mexanudeckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHMYECKOro ABmxkeHus. Cucrema orcuera.
Tpaektopus. Ilepemernienue, CKOpOCTh (CpelHss CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CUCTEMBI KoopauHaT. ClI0XKEeHUE NMepeMELICHUN U CI0XKEHUE
ckopocTeil. PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE MBIKEHUE. ['paduku 3aBHCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHS, IIyTH U MEPEMEILEHUS MaTepHalIbHOM TOUKU OT BpeMeHu. CBOOOIHOE
najgeHue. YckopeHue cBobogHoro mnaaeHus. KpuBonumHeiiHoe nBkeHHe. [IBMKeHHWe MarepuaibHOU
TOYKH 110 OKPYKHOCTH C IIOCTOSIHHOHM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAsT CKOPOCTb.
Ilepuog u wacrota oOpameHus. LleHTpocTpemuTeNnbHOE YCKOpeHHE. TeXHMUYecKue YCTpoMcTBa H
[IPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETD, IBUKEHUE CHAPAO0B, LICIIHbIE U PEMEHHBIE IIepeaun

Tema 2.2. Jlunamuxa.

IIpuauun orHocurenbHocTH [amunes. Ilepseiit 3akoH HeroToHa. MHepuuanbHble CHCTEMBI
orcuera. Macca Tena. Cuna. Ilpuanun cynepnozunuu cuil. Bropoit 3akoH HeroToHa 11 maTepuanbHON
Touku. Tperuil 3akoH HbroTOHA 1Is1 MaTepUalbHBIX TOYEK. 3aKOH BCeMHUpHOro TsaroreHus. Cuna
Tsokectu. [lepBas kocMmmueckasi ckopocth. Cuna ympyroctu. 3akoH ['yka. Bec Tema. Tpenue. Bumsi
TpeHus (TOKos, cKoJbxkeHus, kaueHus ). Cuia Tpenus. Cyxoe tpeHue. Cuia TpeHUsl CKOJIbXKEHUS U cuila
Tpenus nokos. Koadduument tpenus. Cuna conpoTUBICHUS PU IBUKEHUU TeJa B )KUJIKOCTH WJIH Ta3e.
[TocTynaTensHOE U BpallaTelbHOE JBH)KEHUE a0COTIOTHO TBEPAOTO Teida. MOMEHT CHIIbI OTHOCHTEIBHO
ocu BpameHus. Ilneuo cuiibl. YcioBuss paBHOBECHsSI TBEPIOrO Tena. TeXHUMYECKHE YCTPOMCTBA U
IIPAKTUYECKOE IPUMEHEHUE: TIOJIIMITHUKY, TBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB

Tema 2.3. 3akoHbl coxpaHeHus: 8 Mexauuxe.

NMmnynpc MaTepHanbHOM TOYKM (Tesla), CHUCTEMbl MaTepUalbHBIX ToueK. VMIyinbc cuibsl H
M3MEHEHHE HMITyJibca Tela. 3aKOH COXpaHEHUs uMIyibca. PeakTuBHOe nBukeHue. Paborta cuibl.
MortHocts cuiibl. Kunetnueckas sHeprus MarepualibHON Touku. Teopema 00 M3MEHEHUH KMHETUYECKOU
sHepruu. [loreHuumanbHas sHeprus. lloreHuumanbHas sHeprus ynpyro aeGopMHpOBAHHOW MPY>KUHBI.
[ToTeHunanpHas 3Heprust Teaa BOJIM3H MoBepXHOCTH 3emid. [loTeHnnanbHble 1 HEMOTEHIIUAIbHBIE CHUJIIBI.
CBs3b paOOTHl HEMOTEHIMAJIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEpPruM CHUCTeMbI Tel. 3aKOH
COXpaHEHUs1 MEXAaHUYECKOU DHEPrUuu. YIIpyrue U HEYNpyrue CTOJKHOBEHUA. TeXHUYECKUe yCTPOUCTBA U
IIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET, ABUKCHUE PAKET.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 3.1. OcHosbl MONEKYIAPHO-KUHEMUYECKOU MeopUul.

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOpHUM M HUX ONBITHOE OOOCHOBaHUE.
bpoynoBckoe nBmwxkenme. duddysus. Xapaktep IBMIKEHHS W B3aMMOJICHCTBHS YaCTHI[ BEIIECTBA.
Monenu cTpoeHus Ta30B, KHUIKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOICTB BEIlleCTBAa HA OCHOBE ATHUX
Mozeneil. Macca u pasmepel Monekya. KommuectBo BemiectBa. IloctosHHas Asorangpo. TemoBoe
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paBHOBecue. Temnepatypa u ee usmepenue. Illkana temneparyp Llenbcusi. Mogens uaeaapHOro rasa.
OcHOBHOE ypaBHEHHE MOJICKYJISPHO-KHHETUIECKON TEOPUH HCATbHOTO ra3a. AGCONOTHAS TeMIieparypa
KaK Mepa CpelHEld KHHETHYECKOW SHEpruu TEIUIOBOro IBMXEHMs dacTul rasza. lllkama temneparyp
KenbBuna. ['a3zoBbie 3akonbl. YpaBHenue MenpaeneeBa—Knaneitpona. 3akon [lansTona. M3ompouecch B
UCaTbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BemiecTBa. I 'paduueckoe mpencTaBieHHe H30IMPOIECCOB:
u30TepMa, u30xopa, u3zobapa. TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Tema 3.2. OcHosbt mepmoOUHAMUKU.

TepMmoannamuueckasi cuctemMa. BHyTpeHHSsl SHEPrUsi TEPMOAMHAMUYECKON CHUCTEMBI U CIIOCOOBI
ee uzMeHeHus. KoimdyecTBo TemioTel U paboTta. BHYTpeHHSAs 3HEprus OAHOATOMHOI'O UEAIBHOIO rasa.
Bujel Teronepenayn: TEMIONPOBOHOCTb, KOHBEKLUS, U3IyUEHHE. Y 1€TIbHAs TEINIOEMKOCTh BELIECTBA.

KonuuectBo TermioTsl npu temomnepenade. [lonsarue o6 aguabarHom mpouecce. IlepBblit 3aKkoH
TepMOJWHAMHKH. [IpMMEeHEeHHe MepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaM. [ 'paduueckas
UHTEepIpeTanusi padoTsl ra3za. Bropoit 3akon TepMoanHaMuku. HeoOpaTuMoCTh MPOIECCOB B MPHUPOJE.
TennoBsie MamuHbl. [IpuHIKNBI AeWcTBUA TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus 3HEPrHMU B TEIJIOBBIX
MammHax. Kosdduuuent monesnoro aeiicteusi TeruoBoil Mamuubl. [{ukin KapHo u ero xoadduiment
MOJIE3HOTO JICHCTBUS. ODKOJOTMYECKHE MPOOJIEeMbl TEIIOOHEPreTUKH. TeXHUYeCKHue YCTPOWCTBAa H
[IPaKTUYECKOE IPUMEHEHHUE: ABUTaTEIb BHYTPEHHETO CrOpaHusl, ObITOBOM XOJIOAUIBHUK, KOHIULIUOHED

Tema 3.3. Aepecamnvle cocmosanus eeuecmaa. Pazosvie nepexoobwi.

[Tapoo6pa3oBanue u koHaeHcauus. Mcnapenume u kuneHue. AOCOTIOTHAS W OTHOCUTEIbHAsS
BJIQKHOCTh Bo3AyXxa. HacbleHHbli mnap. VYaenbHas TeIwioTa MapooOpa3oBaHUsA. 3aBUCHMOCTb
TeMIIepaTyphl KulleHus oT nasieHus. Tepaoe Teno. Kpucrammmueckue u amopgHblie Tena. AHU30TPOIHS
CBOMCTB KpucTtamioB. JKuakue kpuctamisl. CoBpeMeHHble MaTtepuansl. [1naBiaeHune u kpucrammzanusi.
VYaenvHas Teruiota riaBneHus. Cyonumanus. Y paBHeHHE TEeIIoBoro Oananca. TeXxHHUUeCKHue yCcTpoiicTBa
U TPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U ICHUXPOMETP, KaJOPUMETP, TEXHOJIOTMHM MOIy4EHUs
COBPEMEHHBIX MaTE€pPUaJIOB, B TOM YHMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH

Pa3nen 4. DaekTpoanHaMuka.

Tema 4.1. Dnexmpocmamuxa.

OnexTpuzauus Teia. DJEeKTpUYecKuil 3apsn. JIBa Buaa anekTpudeckux 3apsaoB. IIpoBonHukw,
JOUDJIEKTPUKA U TOJIYHNPOBOAHUKU. 3aKOH COXpaHEHHUs DJIEKTPUUYECKOro 3apsna. Bsaumopeiictue
3apsanoB. 3akoH KynoHa. TodeuHslil anekTpuuecKuil 3apsaa. DIEKTPUUECKOE MOJIE.

HampsokeHHOCTB 21eKTpuuecKoro nosis. [IpuHumn cynepno3sunum 31eKTpUYECKUX nosiel. JInnum
HaNpsHKEHHOCTHU 3JIeKTpuyeckoro noisi. Pabora cui anekrpocrarnyeckoro nois. I[lorennuman. PazHocts
noTeHuuanoB. [IpOBOOHMKM M JIUAJIEKTPUKM B  DJIEKTPOCTATHUYECKOM 1mosie. JludnmexkTpuueckas
MPOHHUIIAEMOCTh. DJIEKTPOeMKOCTh. KoHAeHcaTop. DIEKTPOEMKOCTh MJIOCKOTO KOHJEHCATOpa. DHEPTHUsl
3apsHKEHHOT0 KOHJEHcaTtopa. TeXHudyeckue YCTpPOMCTBAa M NMPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOT,
ANEKTPOMETP,  AJIEKTpPOCTaTHYeCcKash  3alluTa,  3a3eMJIEHHE  JJIEKTPONpPUOOPOB,  KOHJEHCATOp,
KOIIMPOBAJIBHBIN anmapar, CTpyHHbIN NPUHTEP

Tema 4.2. [locmosnuwiii sn1ekmpuyeckuti mox. ToKu 6 paziuunsvix cpedax.

DJIEKTPUYECKUI TOK. YCJIOBHS CYILECTBOBAHHS 3JIEKTpUUeckoro Ttoka. Mcrounuku toka. Cuna
toka. [locrossHublil Tok. Hanpsokenne. 3akon OMa i ydacTKa LENU. DJIEKTPUUECKOE COIPOTUBIICHUE.
VYaenpHOEe compoTHuBIeHUE BellecTBa. llocienoBarenpHoe, NapaieIbHOE, CMEUIAaHHOE COEIUHEHUE
MPOBOIHUKOB. PaboTa anekTpudeckoro Toka. 3akoH [[xoymns—JIenma. MOIHOCTh 3JEKTPUIECKOTO TOKA.

DJIEKTPOABMIKYIIAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE NCTOYHUKA TOKA. 3akoH OMa 1J1d MOJIHOU
(3aMKHYTOH) 23yekTpudecko menu. KopoTkoe 3ambikaHue. DJIEKTPOHHAS IPOBOJUMOCTH TBEPIIBIX
METaJUIOB. 3aBUCUMOCTb  CONPOTHUBIIEHHS METANIOB OT Temieparypbl. (CBepXIpOBOAUMOCTb.
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DneKkTpuYeckuii TOK B Bakyyme. CBOWCTBa 3JIeKTpOHHBIX My4ykoB. [lomynpoBognuku. CoOCcTBeHHas U
IIpUMECHAs IPOBOJUMOCTh HOJYNpoBOAHUKOB. CBoiicTBa p-n-nepexoaa. IlomynpoBoIHUKOBbBIE
npuOOpsl. DJEKTPUYECKUH TOK B pacTBOpaXx M pacIulaBaX dJIEKTPOJIUTOB. DIEKTPOIUTHUECKAsS
auccouuanus. OIEKTposn3. DIEKTPUYEeCKU TOK B razax. CaMOCTOSITENIbHBI M HECaMOCTOSITENIbHBIN
paspsan. Mounus. [Inazma. Texnuyeckue ycTponcraa

U TNPAKTUYECKOE IPUMEHEHHE: aMIIepMETP, BOJBTMETP, pPEOCTAaT, MCTOYHUKH  TOKa,
AJIEeKTpOHarpeBaTe/ibHble MPUOOPBI, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETpP COIPOTUBICHUS,
BaKYyMHBIH AMOJ, TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIN IUO/, TaJIbBAHUKA.

Tema 4.3. Macnummnoe none. neKkmpomacHUMHASL UHOYKYUSL.

[TocrossHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MarHutHoe mozne. Bekrop
MAarHuTHOM MHAYKUUU. [IpuHIMI Cynepno3uuuyu MAarHUTHBIX IOJIeH. JIMHUM MAarHUTHOM MHIYKLUU.
KapTuHa nuHuidi MAarHUTHOM WHAYKUMH TOJS MOCTOSHHBIX MAarHWTOB. MarHUTHOE MOJie MPOBOJHUKA C
TokOM. KapTvHa JMHHMA MHAYKIMM MarHMTHOTO IOJSA JUIMHHOIO IPSIMOrO IPOBOJHMKA M 3aMKHYTOI'O
KOJIBLIEBOI'O MPOBOJHUKA, KAaTyIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumopaeiicTBue nNpoBOJIHUKOB ¢ TOKOM.
Cuna Awmmepa, ee monyinb U HampasieHue. Cuna JlopeHua, ee Moaynb M HampaBiieHHE. J[BH>keHHe
3apsOKEHHOM YacTULbI B OJHOPOJHOM MarHUTHoM tone. PaGora cunel Jlopenna. SIBienwue
9JEKTPOMArHUTHOM WHAYKIUHU. [IOTOK BeKkTOpa MarHUTHOM MHIYKUMH. OJIEKTPOJABUXKYILAs CHIIA
UHAYKIMU. 3aKOH J3JieKTpoMarHUTHOM wuHaykuuu Dapanes. BuxpeBoe siexkTpuueckoe Molie.
DNEeKTPOABMKYIAasi CWila UHAYKIMHM B TPOBOJHHUKE, JBHKYLIEMCS IOCTYNATEJIbHO B OJHOPOIAHOM
MarHuTHOM 1ode. [IpaBuso Jlenna. UHaQyKTUBHOCTD. SIBIeHWE CAMOMHIYKIMH. DJIEKTPOABHKYIIAS CHUJIa
CaMOUHIYKIIMHK. DHEPIUs MarHUTHOTO MOJIS KaTYIIKK C TOKOM. DJIEKTPOMarHUTHOE moje. TexHuyeckue
YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIE MAarHUTBI, DJIEKTPOMATHUTBI, dJIEKTPOABUTATENb,
YCKOPUTEIN IEMEHTAaPHbBIX YaCTHL], UHAYKIIMOHHAS T€Yb

Paznea S. KosieOanus 1 BOJIHBI.

Tema 5.1. Mexanuueckue u 31eKmpomacHummsie KoieOaHusl.

KonebarenbHas cuctema. CBOOOJHBIE MexaHWYeckue kojeOaHus. ['apMoHMYeckHe KojeOaHus.
[Tepuon, yactora, amrutyna u (aza xonedanuii. [IpykuHHBIN MasTHUK. MaTeMaTHUYeCKUil MasiTHUK.
VYpaBHeHue rapMoHuueckux Kosebanuil. [IpeBpaieHue sHepruM Mpu TapMOHUYECKHX KOJIEOaHUSX.
Konebarenbubiii koHTYp. CBOOOAHBIE 3JIE€KTPOMAarHUTHBIE KOJEOAaHHS B MJICATBHOM KOJIeOaTEIbHOM
KOHTYpe. AHAJIOTHUsI MEXAY MEXaHUYECKUMH U 3JIEKTPOMarHUTHbBIMU KojeOanusMu. @opmyna Tomcona.
3aKOH COXpaHEHHUs SHEPrMHM B HJeaJbHOM KojeOaTeabHOM KoHType. llpeacraBieHue o 3aTyxarommux
KosiebaHusAX. BrIHyX/IeHHbIe MeXxaHnyeckue kojeOaHus. Pe3onaHc. BrIHyX/1eHHBIE I€KTPOMArHUTHbIE
konebanus. [lepemennblii Tok. CHHYCOUJAIbHBIA TIEPEMEHHBIH TOK.

MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE 3HAYEHHME CHIIBI TOKa M
HanpspkeHus. Tpanchopmarop. IlpousBoacTBo, mepenaya W moTpediieHHE 3IIEKTPUYECKOM SHEprumu.
DKOJIOTMYECKUE PHUCKHU IPHU MPOU3BOJCTBE EKTpOIHeprun. KynpTypa HCIOIB30BaAHMS 3JIEKTPOIHEPTUN
B TOBCEIHEBHOM >XW3HU. TEXHUYECKHME YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: SJIEKTPUUECKUUN
3BOHOK, T'€HEpaTOp MEPEMEHHOTO TOKA, JINHUH dJIEKTpOonepe1ad

Tema 5.2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbI.

MexaHuueckue BOJIHBI, yclloBUs pacrpocTpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs |
anuHa BonHbL. [lonepeunsie u npozoiabpHble BoaHBL. MHTEpepeHns u audpakius MeXaHHUYeCKUX BOJIH.
3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Bricota ToHa. TemOp 3Byka. DIEeKTpOMarHUTHBIC BOJIHBL
VcnoBusi uW3NydeHUsl DJIEKTPOMAarHUTHBIX BOJH. B3aummuas opuenranuss BektopoB E, B, v B
JJEKTPOMAarHUTHOM  BosiHE. (CBOHCTBA  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXE€HHE, MNPEIOMIICHHE,
nonspusanus, audpakuus, uHTepdepeHus. CKOpPOCTbh  ANEKTpoMarHUTHBIX  BonH. [lkana
ANEKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTpOMArHUTHBIX BOJH B TeXHHUKE U ObITy. [IpuHIUIBI
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pafgMoCBA3M M TelIeBHUACHUS. Paavonokanusa. ODJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY)KAIOILIEH CpENbl.
TexHnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: MYy3bIKaJIbHble HHCTPYMEHTHI, YIbTPa3BYKOBasI
JMAarHOCTHKA B TEXHUKE M MEIHIIMHE, paiap, paauolpueMHHK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neys.

Tema 5.3. Onmuxa.

I'eomerpuueckas ontuka. I[IpsMonuHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu
cBera. ToueuHblld MCTOYHUK cBeTa. OTpaxeHue cBeTa. 3aKOHbl OTpaxkeHUs cBera. lloctpoenue
n300paxkeHUi B IulockoM 3epkaie. [Ipenomienue cBera. 3aKOHBI IPEIOMIIEHUs cBeTa. AOCOIIOTHBIN
nokasarens npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHplil yroi IOJIHOrO BHYTPEHHETO
orpaxenus. ucniepcusi cBera. CioxkHbIl coctaB 6emoro cera. [[Ber. CoOuparomue u paccenBaromme
nuH3bl. ToHkas smH3a. DOKYCHOE pACCTOSHHME M ONTHYECKas Cwia TOHKOM JuH3bL. IlocTpoeHue
n300pakeHNI B COOMpArOmMX M paccenBaromnx JuH3ax. DopMyna TOHKOM IJMH3BL YBeEIWYCHUE,
naBaemoe JMH30W. Ilpenenbl npuMeHUMOCTH TeOMETpUYecKod ONTUKU. BonHoBas — onTuka.
Wutepdepennus cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIOJCHUS MAKCUMYMOB 1 MUHIMYMOB B
UHTEp(PEPEHIIMOHHON KapTHUHE OT JABYX CHH(Aa3HBIX KOT€pPEHTHBIX HCTOYHMKOB. Jludpakuus csera.
HudpakinuonHas  pemerka. YcioBue  HaOMIOACHUS  IVIAaBHBIX ~ MakCUMyMOB  IIpU  IAJCHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEILIETKY.

[Tonspuzanus cBera. TeXHUYECKHE YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: O4YKH, JIyna,
¢doroanmapar, IPOSKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONTHKA, AU(PPaKINOHHAS
pelieTka, noJIpou/I.

Pa3nes 6. OcHOBBI cieUAJIBLHOM T€OPUU OTHOCUTEIbHOCTH.

Tema 6.1. Ochosbl cneyuanvbHol meopuy OMHOCUMETLHOCIU.

['paHunpl DPUMEHMMOCTH KJIACCUYECKOW MexaHukH. IlocTynarel crenuanbHOM — TEOpHUH
OTHOCHUTEJIBHOCTH: MHBAapUAHTHOCTb MOJIYJS CKOPOCTH CBETa B BaKyyMe, NPUHIUI OTHOCUTEIBHOCTH
DOWHIITEWHA.

OTHOCHTENBHOCTD OJHOBPEMEHHOCTH. 3aMEICHME BPEMEHHM M COKPALLEHUE JUIMHBI. DHEPrus u
UMITYJIBC PESITUBUCTCKON YacTulbl. CBsI3b Macchl ¢ YJHEPTHMEW U UMITYJIBCOM PESITUBUCTCKONW YaCTHUIIBI.
DHeprus MmoKos..

Pazgen 7. KBanTtoBas pusuka.

Tema 7.1. Dnemenmol K8AHMOBOU ONMUKU.

®oronsl. Popmyna [Tnanka cBsa3u 3Heprun GoToHa € €ro YacTOoTON. DHEprust ¥ UMIYJIbC GOTOHA.
Otkpeitue u uccnepoBanue ¢poroaddexra. Onpitel A.I'. Ctonerosa. 3akoHsl GoTodpdexra. YpaBHeHUE
OnuHmreitna 1 gorosddekra. «KpacHas rpanuna» ¢orodddexra. lapnenue cBera. Ombitel I1.H.
JleGeneBa. Xumuyeckoe nedcTBHe cBeTa. TeXHMYECKHE YCTPOHCTBA M TNPaKTHYECKOE HMpPUMEHEHHUE:
¢dorosnemMeHT, PoToaaTUMK, CoTHEeUHas OaTapesi, CBETOUO/.

Tema 7.2. Cmpoenue amoma.

Mopnens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o-vactuil. [lmanerapHas momaens
atoMa. [loctynarsl bopa. U3nyuenue u noruomenue GOTOHOB MpHU MEpexoje aToMa C OJHOTO YPOBHS
SHEpruM Ha apyroi. Bunel cnexktpoB. CreKTp ypOBHEN 3HEPrUM aromMa BoAoponaa. BomHOBbIE CBOMCTBa
gactull. Bosbl ne bpoiina. KopnyckynspHoBonHOBOM ayann3M. CHOHTaHHOE UM BBIHY)KJIEHHOE
n3ydeHue. TexHUYecKue YCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHWE: CIEKTpaJbHBIM  aHaIU3
(criekTpockom), 1a3ep, KBAaHTOBBI KOMIIBIOTED.

Tema 7.3. Amomnoe s10po.

OKCIEpUMEHTBI, JOKA3BbIBAIOIIKE CIOXKHOCTb CTpoeHus sapa. OTKpbITHE pPagUOaKTHBHOCTH.
OmneiTel Pezepdopaa mo ompeneneHuio cocraBa paauoakTUBHOro m3mydeHus. CBolicTBa anb(a-, Oeta-,
raMMa-u3JilydeHus. BnusHue pairnoakTUBHOCTH Ha KUBBIE OpraHu3Mbl. OTKpBITHE POTOHA W HEUTPOHA.
Hyxnonnass moxens siapa ['eitzenOepra-MBanenko. 3apsim siapa. MaccoBoe uumcio siapa. M3otombl.
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Anbda-pacnaz. DIEeKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnaj. ['amma-u3nydeHnue. 3aKOoH paguoaKTUBHOTO
pacrnaja.

DHeprus CBs3W HYKJIOHOB B simpe. Snepubie cuibl. JledekT macchl sapa. SlnepHble peakiuu.
Jenenue u cuHTE3 snep. Spepusiii peaktop. Tepmosiaepubiii cunTe3. IIpoGneMbl M MEPCIEKTHUBHI
SJIEPHOM DHEPreTHKU. OKOJIOTMYECKUE AaCHEKThl SJAEPHON DJHEPreTUKHU. OJIEMEHTapHbIE YacCTHIIbL.
OTtkpbiTHE TO3UTPOHA. MeTO/ bl HAOIIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YacTull. DyHIaMeHTalbHbIe
B3aumoeiicteus. EnuncrtBo Qusmueckold kapTuHbl Mupa. TeXHHYECKHE YCTPOMCTBA M IMPaKTHYECKOe
MIpUMEHEHHE: JO3UMETp, kKamepa Bunbcona, siepHsblil peakTop, arToMHasi 6omoba.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Tema 8.1. Dnemenmor acmpornomuu u acmpo@hu3uUKu.

Oranbl pa3BUTHs acTpoHoMuU. lIpukiiagHoe U MUPOBO33PEHUECKOE 3HAYEHHUE acTPOHOMHU. Bua
3Be3gHoro Heba. Co3Be3ausi, SApKUE€ 3BE3/bl, IUIAHETHl, UX BUAMMOE JBHkeHHe. CollHeyHas cucrtema.
Connue. ConneuHass akTuUBHOCTh. Mctounuk sHeprum ConHIa M 3Be3A. 3BE3/bl, WX OCHOBHBIE
XapakTEepUCTUKU. JlMarpamMma  «CHEKTpaJbHBI  KJIacC —  CBETUMOCTbY». 3BE3[bl  IJIABHOU
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» I 3B€3J IJIaBHOM IOCJIEI0BATEIbHOCTH.
Buyrtpennee ctpoenue 3Be31. CoBpeMEHHBIE MPEICTABICHUS O MPOUCXOKIECHUU U 3Boounnd CoaHua u
3Be311. Jtanbl XU3HU 3Be31. Mueunslii [Iyte — nama [Manaktuka. [lonoxenue u npuxenue CosiHLIA B
lNanaktuke. Tunsl ranaktuk. Paguoramaktuku u kBa3zapbl. YepHbIE AbIPHI B SIAPAX FaJaKTHK.

Bcenennas. Pacmmpenune Beenennoit. 3akon Xa66mna. Pa30Oeranue ramaktuk. Teopust Bompmioro
B3pbIBa. PenukToBoe m3nyuyenue. MacmrtaOHas cTpykrypa Bceenennoil. Meraranakrtuka. HepemieHnnble
pOoOJIEMbI ACTPOHOMHUH.

4. ®OoH/1 OLIEHOYHBIX CPEJACTB 10 Y4eOHOMY NpeaMeTy

4.1. ®opmsl, MaTepHallbl TEKYLIETO KOHTPOJIS.

4.1.1. B xoze peanuzanuy AUCUUIUIMHBI UCIIONIB3YIOTCS CleAYIOMNe GOPMBI TEKYIETr0 KOHTPOIISA
YCIIEBaEMOCTH OOYYAIOLIUXCSA: ONPOC, OLIEHKA BBIMOJHEHMS 3aJaHus Ha MPAaKTUYECKOM 3aHSTHH,
BBITIOJTHEHUE MHCBMEHHOTO 33/1aHUs Ha 3aHATUH, TECTUPOBAHUE U JIp.

4.1.2. O1ieHOUYHbIE CPECTBA ISl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH.
Texymuit KOHTPOIb YCIIEBAEMOCTH MPOBOAUTCS HAa YUCOHBIX 3aHATHUSX.

HCpI/IOIlI/HIHOCTB TCKYLICTO KOHTPOJIA YCTICBACMOCTHU: KAXKAOC ITPAKTUYCCKOC 3aHATHUC.
HOp}IIIOK MNPOBCACHUA  TCKYHICTO  KOHTPOJIA  YCIIEBACMOCTH  OHNPCACIIACTCA pa60‘-II/IMI/I
MaTcpurajiaMu IpernoaaBaTeiisd, paBpa6aTBIBaeMLIMI/I IJIg TIPOBECACHHUA YPOKOB.

4.1.3. [lIxana oueHUBaHMS AJIsI TEKYIIETO KOHTPOJIS.

KoHTponb U olleHKa pe3ylbTaTOB OCBOCHHS IpEAMETa OCYILECTBISETCS MpernoJaBaTesieM B
mporecce  TPOBENCHUS  3aHATHA, TECTHPOBAHUS, a  TaKXE BBIIOJIHEHUS OOYyYaIOIIUMHUCS
WHJMBUIyaJIbHBIX 3aJJaHUH.

OO61re KpUTepuu OLEHUBAHUS YCTHOIO OTBETA!
«OTIIMYHO»: OOydaroUMiics MMEeT BCECTOPOHHHE, CHUCTEMAaTH4YeCKHe M IIyOOKHE 3HaHUS IO

BOIIPOCAM TEKYIIEH TeMbl, CBOOOIHO BIIAJICET TEPMUHOIOTUEH, IPOSIBIISIET TBOPUECKHE CIOCOOHOCTH B
IpoIecce M3JI0KEHNsT YIeOHOro MaTepHaia; aHaIM3UpYeT (aKThbl, SBICHUS U MPOLECCHI, IPOSBISIET
CIOCOOHOCTh JeaTh 0000maromuye BbIBOJBI, OOHApY>KMBAeT CBOE BUJCHHUE pELICHHUS MpPOoOIIeM;
YBEpEHHO BIIAJICET MOHATUHHBIM allapaToM; aKTUBHO YYacTBYET IPU OTBETE Ha 3aHATHH, ITOJHOCTHIO
OTBEYAET Ha 3aJJaHHbIC BOIPOCHI (OCHOBHBIE U JOMOJHHUTENbHBIE), CTPEMSACH K Pa3BUTHUIO JUCKYCCHU.
«XOpOUIOY»: OOydYaloLIUiics KMMEET IIOJIHBIE 3HAaHUS IO BONPOCAM JaHHOW TEeMbI, yMEEeT
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IIPaBUJIBHO OLIEHUBATh 3TH BOINPOCHI, NOTEHIMAIBHO CIOCOOEH K OBJIAJECHUIO 3HAHUN M OOHOBJIEHUIO
UX B XO/€ JajbHeWned y4eObl W HpeAcTosmeil mpodeccHoHaNbHON NesITeIbHOCTH; Jajl OTBETHl Ha
OCHOBHBIE U JOIIOJHUTENIBbHBIE BOIPOCH], HO HE MCUEPIBIBAIOLIEIO XapaKTepa; BIAJEET MOHATUIMHBIM
armnaparoM.

«yJIOBJIETBOPUTEIHHO»: 00yUAIOIIUNCS UMEET 3HAHUS 110 OCHOBHBIM BOIPOCAM JTaHHOM TEMBI B
o0beMe, JOCTaTOYHOM JUIsl JajbHeimed ydeObl W mpexacrosduied paboTel 1o mpodeccuu, B
JOCTaTOYHOM Mepe BIaJeeT TEPMUHOJIOIMEN; IPOSBUII HErNyOOKHE 3HAaHHUA IPU OCBELIECHHU
IPUHIUINAIBHBIX BOIMPOCOB M IpOo0JieM; HEyMEHME JejaTh BbIBOJbI OOOOIIAIONIEro Xapakrepa U
JlaBaTh OLICHKY 3HAYEHUS OCBEIIAEMBIX PACCMATPUBAEMBIX BOIPOCOB U T.IL.; OTBETHJI TOJIBKO Ha OJUH
BOIIPOC Ha 3aHATHUH, IIPY ITOM IOBEPXHOCTHO, WM HEJOCTATOYHO IOJHO OCBETHII €r0 U HE JaJl OTBETA
Ha JONOJHUTEIBHBIN BOIIPOC.

«HEYIIOBIICTBOPUTEIHHOY»: 00YUAIOUIHIICS UMEET 3HAYUTEIbHBIE TPOOEITBI B 3HAHUSIX OCHOBHOTO
y4eOHO-TIPOrPaMMHOT0 MaTepHaia, JOMyCKaeT MPUHIUIHAIbHBIE ONIMOKY IIPY OTBETE HA BOIPOCHI; HE
OTBETHJI HU Ha OJIMH BOIPOC HA 3aHATUHU (OCHOBHOW W/WMJIM JIOTIOJIHUTEIbHBIN); OTKa3alcs y4acTBOBATh

B pa0oTe 3aHATHS WU CeMUHAapa/ypoKa.

O6H_[I/Ie KpUTCPpUH OLICHHUBAHUA IIPHU OTBCTC HA TCCTOBLIC 3a/IaHHA

«oTin4yHO»: He MeHee 90% NnpaBUIILHBIX OTBETOB.
«XO0po1110»: He MeHee 75% NpaBUIIbHBIX OTBETOB.

«YZOBIETBOPUTENBbHO»: HE MeHee 60% MpaBUIILHBIX OTBETOB.

«HEYJIOBJIETBOPUTEIBLHO»: 59 1 MeHee % TpaBUIILHBIX OTBETOB.

PesynbTarsl 00yuenus
(OCBOEHHBIE YMEHMSI, yCBOCHHbIE 3HAHUS)

cDOpMI;I U METOJbI KOHTPOJI U
OLICHKH pEC3YyJIbTAaTOB O6y‘-IeHI/IH

Buvinycknuk na y2nyoaénnom ypoene Hayuumca:

— JEMOHCTPUpPOBATh Ha MpUMEpax pojiab U MecTo (U3UKU B
(GbOpMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHUpPA, B
Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJOTHIA, B TPAKTHYECKOM
NEeSATEIbHOCTH JIIO/IEH;

— JIEMOHCTPUPOBATh HAa MIPUMEPAX B3aUMOCBS3h MEXKIY (PU3UKOM
U JPYTMMH €CTECTBEHHBIMU HAYKaMU;

— YCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYUHBIX SIBICHUN U
MPUMEHATh OCHOBHBIC (PU3MUECKHE MOJCIU /I MX ONMHUCAHHS U
OOBSICHEHHS;

— HCMOJb30BaTh MHPOpPMALMIO (PU3NYECKOTO COAEpN aHHUS MpU
pereHnu YUeOHBIX, MPaKTUYECKUX, MIPOEKTHBIX u
WCCIEAOBATENIbCKUX  3a/ad, WHTETPUPYsS HHPOPMAIUIO U3
Pa3IMYHBIX UCTOYHUKOB U KPUTUYECKU €€ OIICHUBAS;

— pasnmuMuaTh W yMETh  HWCIOJB30BaTh B Y4eOHO-
HCCIEA0BATENbCKON JeATEIbHOCTH METOAbl HAyYHOI'O MO3HAHUSA
(mabmoienue, OITCaHue, HU3MEpPEHHE, IKCIIEPUMEHT,
BBIBIDKCHUE THUIOTE3bl, MOJETUPOBAHWE U T. 1.) U (HOPMBI
Hay4HOTO 1Mo3HaHus ((aKThl, 3aKOHBI, TECOPUH ), IEMOHCTPUPYS Ha
puMepax Ux pojb U MECTO B HAYYHOM MO3HAHUU;

— TPOBOJUTH MPSMBIE M KOCBEHHbIE W3MEHEHUS (PU3NUECKHUX
BEIIMYMH, BbIOWpas W3MEpUTEIbHBIE MPHOOPEI C  Y4ETOM
HEOOXOAMMOW  TOYHOCTH  HW3MEPEHMM, IUIAHUPOBATh  XOJI
U3MEPEHUM, II0JIydaTb 3HAYEHUE W3MEPSAEMOM BEIWYUHBI U
OLICHMBATh OTHOCHUTEJbHYIO TOTPEHIHOCTh MO  3a/JIaHHBIM

@DopMbI KOHTPOJISE O0YUEHHUS:
- IOMalllHue 3a/laHus
poOJIEMHOT0 XapakTepa;

- IPAaKTUYECKUE 3a/1aHus 110
paboTe ¢ OpUTrHHAIBHBIMU
TEeKCTaMU;

- MOJITOTOBKA U 3aIlUTa
IPYMIOBBIX 337aHUN POEKTHOTO
XapakTepa;

- TECTOBBIE 3aJIaHUS 110
COOTBETCTBYIOIIUM TEMaM.

MeTo/T1bI OIICHKH PEe3yJIbTaTOB
00y4YeHHUS:

- MOHUTOPHUHT POCTa
TBOPYECKOMN
CaMOCTOSTEILHOCTH U HAaBBIKOB
MOJIy4EHUsI HOBOTO 3HAHUS
Ka)KJIbIM 00y4aromnuMcs;

- HAaKOITUTEIbHAS OIICHKA.
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dhopmynam;

— IPOBOAMTH MCCIICIOBAHUS 3aBUCHMOCTEH MEXTy (PU3HMUECKUMU
BEJIMYMHAMU: IPOBOJUTH M3MEPEHUS U OIpPEAeNATh Ha OCHOBE
WCCIEAOBAaHUS  3HAYCHUE TMApaMeTpPOB, XapaKTEPU3YIOIIMX
JAHHYIO0 3aBHCUMOCTh MEXJy BEIMYMHAMHM W JI€JaTh BBIBOJ C
Y4€TOM MOTPEUTHOCTH U3MEPEHUM;

— HUCHOJNB30BaTh JUIsl ONMCAHMUS XapakTepa MPOTEKAHMS
(buznuecKux MIPOLIECCOB busnueckue BEITUYUHBI u
JEMOHCTPUPOBATH B3aUMOCBS3b MEXAY HUMHU;

— UCIHOJb30BaTh JUIsl ONHCAHHUS  XapakTepa MPOTEKAHMS
¢bu3nyecKux MmporeccoB (U3MUECKHE 3aKOHBI C YUYE€TOM TpaHMII
UX IPUMEHUMOCTH;

— pemlaTh KayeCTBEHHbIE 3aJaud (B TOM 4YHCIE U
MEXIIPEAMETHOTO XapaKTepa): UCIOJIb3ysl Mojenu, (pusudyeckue
BEJIMYUHBI U 3aKOHBI, BBICTPAUBATh JIOTHUECKH BEPHYIO LIETIOUYKY
OOBSICHEHHUS  ([IOKA3aTeNbCTBA) TPEUIOKCHHOTO B 3ajade
nporiecca (sSIBJICHHUS ),

— pemath pacyeTHbIC 3aJaud C SBHO 3aJaHHON (U3HUUECKOM
MOJICJIbIO: Ha OCHOBE aHajdu3a YCIOBUS 3a/ladyd  BBIJIEIATH
(bu3NUecKyl0 MOJeNb, HaXOAWTh (U3UYECKUE BEIUYUHBI H
3aKOHBI, HEOOXOMUMBIC M JOCTATOYHBIC I €€ pEeIIeHUS,
MIPOBOJIUTH PACUYEThl U IPOBEPATH MOJYUYECHHBIN PE3YIIbTAT;

— YUYUTBHIBATh TPAHMIBI MPUMEHEHUS M3YUYCHHBIX (U3HUYECKUX
MojieTiel pu peteHn: (PU3NIECKUX U MEKIIPEAMETHBIX 33/1a4;

— HCHOJIb30BaTh HMHGPOPMALMIO W TMPUMEHITh 3HAHUA O
MPUHIMIAX PAOOTHl U OCHOBHBIX XapaKTEPUCTHKAX HM3yYCHHBIX
MalliuH, TpUOOPOB U JPYTHMX TEXHUYECKUX YCTPOUCTB ISt
pelleHrs  MPAKTUYECKUX,  y4eOHO-HCCIEAOBATEIbCKUX U
MPOEKTHBIX 33/1a4;

— HMCTIONB30BaTh 3HAHUS O (PU3NYECKHX O0BEKTaX U MpoIleccax B
MOBCETHEBHOW JKM3HU Il OOecredeHus: Oe30MacCHOCTH TpH
oOpallleHuu ¢ MpudopamMu U TEXHHUUYECKUMHU YCTPONCTBAMHU, AJIs
COXpaHEHHUs 3JI0pPOBbSI M COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUSI B OKpYXKAlOUIeHl cpene, s MPUHATHUS pPEUICHUN B
TIOBCETHEBHOM KU3HH.

4.2, cDOpMI:I " OICHOYHBIC CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTaluu

I/IBYHCHI/IC mpeaMeTa 3aKaHINBACTCA HpOMCXCYTOQHOﬁ aTTecTaluel B (I)OpMC 3a4eTa C OLICHKOM

BO 2 CCMECTPE NICPBOI'0 Kypca Mpu O6y‘-ICHI/II/I 1o IporpaMme, KOTopass YCTaHOBJICHA y‘IC6HLIM IIJIAHOM.
3auer ¢ OLICHKOM IMPOBOAUTCH B ICHD, OCBOGO)KI[CHHHﬁ OT ApYrux BUJA0B 3aHATUM.

[Topsimox mpoBeneHus audQepeHIupoBaHHOTO 3a4yeTa
CPEACTB IO IPEJMETY.

[IIxana orteHuBanus.

omnpenensieTcss (POHIOM OIEHOYHBIX

«OTIIMYHO»: 06yqa10m1/1171051 HMECT BCCCTOPOHHHUEC, CUCTCMATUYCCKHUC U I‘JIyGOKI/Ie 3HaHuA I10

BOIlpocaM OujieTa, CBOOOJHO BJIaJICET TEPMHHOJOTHEH, MPOSIBISET TBOPUYECKHE CIIOCOOHOCTH B
MpOIIecCe M3JIOKECHHs YIeOHOro MaTepuaja; aHAJTU3UPYyeT (aKThl, SABJICHUS M IMPOIECCHI, MPOSBIACT
CIIOCOOHOCTh JIeJIaTh 00O0OIIAOMUE BHIBOABI, OOHAPYXKMBAET CBOE BHJACHHE PEIICHHUS IMPoOieM;

YBEPEHHO BJIAJICET MOHATUHHBIM alllapaToM.

«XOpOIIOY»: O0YyYaroIIMHCS MMEeT IOJIHbIe 3HaHHWs IO BOIpocaM Ouiera, yMeeT MpaBHIbHO
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OIL[CHUBATh OSTH BONPOCHI, Jall OTBETHl HA OCHOBHBIC M JIONOJHUTEIBHBIC BOIPOCH, HO HE
HUCUYCPIIBIBAIOICTO XapaKTEpa, BIAACCT MOHATHUWHBIM arrapaToMm.

«yJIOBJIETBOPUTEIFHO»: OOYYAIOIIUIICS MMEET 3HAaHUS IO HECKOJIBKMM BOIIpOcaM OuiieTa B
o0beMe, JOCTAaTOYHOM JJIsi HpeAcTosieil paboThl Mo mpodeccuu, B JOCTaTOYHOH Mepe BIIaAeeT
TEPMHHOJIOTHEH; POSBUII HETIIyOOKHE 3HAHUS, HEYMEHHE JIeNaTh BBIBOABI 00OOIIAIOIIEro XapakTepa
U 1aBaTh OLICHKY 3HAUCHUS OCBEILAEMBIX PACCMATPUBACMBIX BOIPOCOB H T.II.

«HEYJIOBJICTBOPUTEIBHOY»: 00YYAIOIIUICS NUMEET 3HAYNTEIIbHBIC TPOOEIbl B 3HAHHUAX OCHOBHOTO
y4e0HO-IIPOrpaMMHOT0 MaTepuara, J0MyCKaeT IPHHIHUITHAIbHBIC OIIMOKH IIPH OTBETE HA BOIPOCHI; HE
OTBETHJI HU Ha OJIMH BOIPOC OMIIeTa, OTKa3aJCs OTBEYaTh HA BOIIPOCHI 10 OHIIETY.

5. MeToauveckne MaTepHAJIbI 10 OCBOEHMI0 Y4eOHOI0 NpeIMeTa
Mertoanueckue maTepuasl o yueonomy npeamety (Ilpunoxenue).

6. YueOHas quTeparypa Ajs 00y4aromuxcs no y4e0HOMYy npeaMery

Msikumes, I'. 1. ®wusmka: 10-it kmacc: 0a30BbI W yrryOn€HHbIM ypoBHH: ydeOnuk / I, Sl
Mskumes, b. b. Byxosues, H. H. Corckuii; mon penakuueit H. A. IlapdentseBoit. — 10-e usn., crep. —
Mockaa: IIpocsemenune, 2023. — 432 ¢. — ISBN 978-5-09-103619-0*

Mskumes, I'. 5. ®@usuka: 11-if kmacc: 6a30BbIi u yrnyOnéHHbIA ypoBHU: yueOHuk / I'. Sl
Mskumes, b. b. byxoBues, B. M. Uapyrun; nox penakuueit H. A. ITappentbeBoit. — 12-e uzsa., crep. —
Mockaa: IIpoceemenne, 2024. — 432 c. — ISBN 978-5-09-112179-7*

KacpsaHoB, B. A. ®uzuka: 10-ii kiacc: yrinyonéHnblil ypoBeHb: yueOHuk / B. A. KacbstHoB. — 11-e
u3 ., crep. — Mocksa: [Ipocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3%*

KacpsnoB B. A. ®usuka yrinyonénnslil ypoBeHs, 11 knace, yueonuk / B. A. KacbstHOB. — 9-€ u3 .
crep.. — Mocksa: Ilpocsemenue, lpoda, 2021. — 493, [3] c., [7] n. uB. wi; 23. — ISBN 978-5-09-
079386-5*

* — coorBerctByeT Ilpukazy MunucrepcrBa npocsenieHuss PO ot 21 centsiops 2022 1. Ne 858 «O6
YTBCPXKACHUN (bellepaJ'ILHOl"O MEepeUHA y‘le6HI/IKOB, AONYIICHHBIX K HCIIOJB30BAHUIO IIPU pPCaIM3allii MMCHOIINUX
roCyAapCTBCHHYIO aKKpEAUTALUIO OGpaBOBaTeJ'ILHBIX nporpaMm Ha4daJIbHOT'O O6H.I6FO, OCHOBHOTI'O O6H_Iel"0,
cpeaHero o0Iero o0Opa3oBaHUs OpraHHM3alMsIMH, OCYIICCTBISIONIMMH OOpa30BaTEIbHYI0 JIEATSIBHOCTh U
YCTAHOBJICHU MPEACIIbHOTO CPOKA UCITIOJIB30BaAHUA NCKITFOUCHHBIX y‘Ie6HI/IKOB».

7. MaTepnaibHO-TexHHYecKas 0a3a, MHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOe O0ecreYeHue,
coBpeMeHHbIe MpodeccHOHATbHBIE 023b1 JAHHBIX H HH(POPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI

CreuunanbHble TOMELIEHUS, NpPEACTaBiIfgomre co00il y4yeOHble ayauTOpUU MJiS MPOBENEHUs
3aHATUNA BCEX BHJIOB, MPEIYyCMOTPEHHBIX O00pa30BaTeNbHON MPOTPaMMOi, B TOM YHCIE TPYMIIOBBIX H
WHIUBUAYAIBHBIX KOHCYJNBTAIMMA, TEKYIIETO KOHTPOJIS W MPOMEXKYTOYHON aTTeCTalluM, a TaKXKe
MOMEIIEHUs 111 CaMOCTOSITEIbHON padOThI, MACTEPCKUE U JTa0OpaTOPUH, OCHAIIIEHHBIE 000PYIOBAaHUEM,
TEXHUYECKUMHU CpPEACTBaMH OOyUEHHUs M MaTepualaMH, YIUTHIBAIONIUMHU TPeOOBAHUS MEXTYHAPOIHBIX
CTaHJIAPTOB: MTPOCKTOP, MEPCOHATBHBIE KOMITBIOTEPHI ¢ BO3MOXKHOCTBIO TIOJIKITFOUEHUS K CeTH VIHTEepHET H
obOecrieueHreM JOCTyIa B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTENbHYIO Cpeny, yueOHas mebenb
JUTsl TIEIAarOTMYECKOro pa0OTHUKA W OOyJaromuxcsi (CTOJBI U CTYJNbsI), JOCKA, MPOEKTOP, SKpaH I
npoekTopa ([Tpunoxenue Ne 3).

[TomemieHust UIsi  CaMOCTOSITENILHOM pabOThl  OOYYAIOIIUXCS, OCHAIEHHBIE KOMITBIOTEPHOM
TEXHUKOU C BO3MOXKHOCTBIO MOIKIIOYCHUS K HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHON ceTn «HTepHeT» U
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oOecrieueHreM JOCTyIa B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEbHYIO Cpeny, yueOHas mebenb
TS 00YJarOIIUXCs (CTOJIBI U CTYJIIBS).

Jns  obecrieueHHss peayM3aldd  AWCUUIUIMHBL  HUCHOJB3YETCSl  CTaHJApTHBIE  KOMIUIEKTHI
nporpaMmmHoro  obecneuenus  (I[10), BkIOUarOmMe  peryasipHO  OOHOBISIEMOE  CBOOOHO
pacnpoctpansiemoe u nunensuonnoe [10, B T.4. MS Office.

OOyuaroniuecss 00eCIeYeHbl JOCTYIIOM K COBPEMEHHBIM 0a3aM JaHHBIX W HH()OPMAaIMOHHBIM
CIPAaBOYHBIM CHCTEMAaM.

OOopynoBanue, oOeCIEUMBAIOIICE aJAlTAIIMIO SJICKTPOHHBIX W TICUATHBIX 00pa30BaTEIbHBIX
pecypcoB Jiiisi 00y4aroIuecs: U3 Yrcia JIMI ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI: IOPTATUBHBIN
pPY4YHOU BUJICOYBEIMUUTEND — 2 IIT, paJUOKIIAcC (3ayIIHbII MHIYKTOP U MHAYKIMOHHAS NeTs) — 1 miT.

Beixon B cerp «lUHTepHeT» B Hamuyuu (C BO3MOMKHOCTBIO JIOCTYNIa B DJEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENBHYIO Cpeny), CKOpocTh nmoakmouerus 100 mout/cex.
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AHHOTAIIUSA PABOYEN ITPOT'PAMMBbI YYEBHOTI'O ITPEIMETA

OVIIL.06 PU3UKA
(6a30BbIil ypOBEHD)

Koa u HaumeHoBanue cnenuaabHocTu: 33.02.01 Gapmanus
Ha 06a3e OCHOBHOIO 001Iero 00pa3oBaHUs
KBanupukauus BeinyckHuKa: GapMaiieBT
®opma o0yuenusi: Ounas
OCHOBHBIMU TIENISIMU U3YYCHUS (PU3UKHU SBISIOTCS:
- opMUpOBaHNE HHTEPECA M CTPEMJICHHS O0YJAIOIINUXCS K HAYYHOMY U3YYCHHIO TIPUPOJIBI, Pa3BUTHE UX
MHTEJUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
- pa3BUTHE TIPEACTABICHHN O HAy4HOM METOJAE IMO3HaHUs W (OPMHPOBAHME HCCIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
- opMHupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HM3yYeHUS OCHOB CTPOCHHS MaTepUU H
(dbyHIaMeHTAIbHBIX 3aKOHOB (DU3UKH;
- opmupoBanue yMeHHI OOBSACHATH SIBICHUS C HMCIOJIb30BaHUEM (DU3MUECKUX 3HAHMM U Hay4HBIX
JI0Ka3aTeNbCTB;
- (opmupoBaHUe MpeACTaBICHUI O POIH (PU3UKHU IS PA3BUTHUS JAPYTrUX €CTCCTBCHHBIX HAYK, TEXHUKU H
TEXHOJIOTHI;
- pa3BUTHE TMPEACTaBICHUN O BO3MOXKHBIX cdepax Oyayuied npodeccHoHaIbHOW JeATENbHOCTH,
CBSI3aHHBIX C (PM3UKOM, TIOJTOTOBKA K AalbHEHIIIEMY O0yYEHUIO B ’TOM HalpaBlIeHUH.
O0bem n MecTo yueOHOro npeamera B crpykrype OIIOII

Y4eOHbI mpeaMeT OTHOCUTCS K 001eo0pa3oBaTenbHOMY IUKIY — OOs3aTenbHble yueOHbIe
npenmetsl (OVII), ocBauBaercs Ha 1 xkypce B 1 u 2 cemecTpax, B COOTBETCTBUHM C y4eOHBIM IIAaHOM
o011asi TpyI0EMKOCTh y4eOHOTO MpeAMeTa CocTaBsieT 84 vaca..
Conep:xanue yueOHOro npeamera:
Paznen 1. ®usuka u Mmetoapl HaydHOTro Mo3HaHus. Tema 1.1. du3nka U METOIbI HAYYHOTO TTO3HAHUS.
Paznen 2. Mexanuka. Tema 2.1. Kunemaruka. Tema 2.2. J[unamuxka.
Paznen 3. MonekynsipHas gusuka u TepmoauHamuka. Tema 3.1. OCHOBBI MOJEKYJISIPHO-KHHETHUECKOM
teopun. Tema 3.2. OcHOBbI TepmoauHamuku. Tema 3.3. ArperaTHbie cocTosiHus BemiectBa. da3oBbie
MIEPEXO/IBI.
Pasznen 4. Onexrponunamuka. Tema 4.1. Onekrpocratuka. Tema 4.2. [ToCTOSHHBIN AJIEKTPUUECKUM TOK.
Toxku B paznuunbix cpenax. Tema 4.3. MaruutHoe noje. JIeKTpOMarHuTHAsE MHAYKIIMS.
Pazgen 5. Konebanus u Bonmabl. Tema 5.1. Mexanuueckne M dJIeKTpoMarHuTHeIe kosieOanus. Tema 5.2.
MexaHnnyeckne 1 31eKTpOMarHuTHele BOJIHBL. Tema 5.3. Onruka.
Paznen 6. OcHOBBI crieliMaibHON TEOPUU OTHOCUTENBbHOCTU. Tema 6.1. OCHOBBI ClielIMaIbHON TEOPUU
OTHOCHUTEITLHOCTH.
Pasnen 7. KBantoBas ¢usuka. Tema 7.1. DnemeHThl KBaHTOBOM onTuku. Tema 7.2. CTpoeHue aroma.
Tewma 7.3. ATomHOE s1pO.
Paznen 8. DnemeHTs! acTpoHOMUU 1 acTpodu3uku. Tema 8.1. DIeMEeHTHl aCTPOHOMHH U aCTPOPUUKH.
®opmMa NPOMEKYTOYHON aTTeCTALUM:
[TpomexxyTouHas arTecTarus IpoOBOIUTCS B (popMe 3aueTa ¢ OLEHKOM.
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