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IINIAHUPYEMBIE PE3YJIbTATBI

3amaun (HOpMHUPOBAHUS ECTECTBCHHO-HAYYHOW T'PAaMOTHOCTH B paMKaxX BHEYPOUYHOM
JEATEIIBHOCTU  OMNPEIEISAIOTCS  CMBICJIOM TOHSTUS €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH,
chOpMyTUPOBAaHHOM B MEXIyHapoaHoM wucciefoBannu PISA: «EcTecTBeHHOH-HaydHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHMMATh AKTHUBHYIO TPAXKIAHCKYIO IMMO3HIIHIO TIO
0OIIECTBEHHO-3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHU HAayKaMH, U €ro TOTOBHOCTh
WHTEPECOBATHCS HAYYHBIMU HJESIMU. ECTECTBEHHO-HAyYHO T'PAMOTHBIM YEJIOBEK CTPEMUTHCS
y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXKJIEHUU MPOOJIEM, OTHOCSIIMXCA K €CTECTBEHHBIM
HayKaM U T€XHOJIOTHSIM, 4TO TPeOyeT OT HEro CICAYIONNX KOMIIETEHTHOCTEH :

e HayyHO OOBACHSTH SIBJICHUS;
e JleMOHCTPUPOBATH IOHUMAaHUE €CTECTBEHHO-HAYIHOTO UCCIICIOBAHMS;
e UHTepnpeTupoBaTh JaHHBIC W UCIOJIL30BAaTh HAYYHBIC JOKA3aTEIbCTBA JUIS TOTyICHUS

BBIBOJIOBY.

Bmecre ¢ TeM BHeypodHas JCATEIBHOCTh TPEJOCTABISCT  JOIMOJHUTEIHHBIC
BO3MOXHOCTH C TOYKH 3pPCHUS BApUATUBHOCTU COJICPXKAHUS W TIPUMEHSEMBIX METOJIOB,
MMOCKOJIBKY BCE 3TO B MCHBIIEH CTENEeHH, YeM MPU H3YYCHWH CUCTEMATHYSCKUX YICOHBIX
MPEIMETOB, PErIAMEHTHPYETCS 00pa30BaTeIbHBIM CTAaHAAPTOM. YUeOHBIC 3aHATHS IO
€CTECTBCHHO-HAYYHOH TPaMOTHOCTH B paMKaX BHEYPOYHOU JESITEILHOCTH MOTYT IIPOBOJIUTHCS B
pa3HOOOpa3HbIX opMax B 3aBUCHMOCTH OT KOJMYECTBEHHOTO COCTaBa y4eOHOW Tpymmbl (3TO
COBCEM HE 00s3aTenbHO IIENBIA  KJacc), pecypcHoro obecrieueHus (JabopaTopHOE
o0opynoBaHue, MEIUapecypchbl), METOJUYECKUX MNPEANOYTCHUM Y4YUTENs M I03HaBaTeIbHON
AKTUBHOCTH YYalIUXCS.

3aHATHS B paMKax @porpaMMbl HampaBieHbl Ha oOOecreueHue JOCTHUKEHHM
oOyyarouMMucsi  CIHEAYIOUIMX  JIMYHOCTHBIX,  METa-MPEAMETHbIX M  MpPeIMETHBIX
00pa3oBaTeNIbHBIX PE3y/IbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS Kypca BHEYPOUHOW JESITEIbHOCTU JOJDKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM
BHYTpEHHEHl MO3ULMENW JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIMi, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOUIMX TPAJUIUOHHBIM LEHHOCTSIM POCCHUHCKOTO
oOmiecTBa, paclIUpeHUE XKU3HEHHOTO OMNbITa M OMBITAa JESATEILHOCTH B IMPOLIECCE peann3aluu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATEILHOMN IEATEIBHOCTH, B TOM YUCIIE B YaCTHU:

IPaA)KAAHCKOIo BOCIIMTAHUA:

L4 C(I)OpMI/IpOBaHHOCTB rpa>1<z[ch1<0171 TIO3UIINH 06yqafomeroc;1 KaK aKTHUBHOI'O H
OTBCTCTBCHHOI'O YJICHA pOCCPIfICKOFO O6H.I€CTB3.;

L4 IIPUHATHE TPAAUITUOHHBIX 06H_Ie‘leJ'IOBC‘ICCKI/IX TYMaHHUCTUYCCKUX n
ACMOKPAaTUUICCKUX I_[eHHOCTeI\/'I;

L4 TOTOBHOCTb BCCTH COBMCCTHYIO HICATCIIBHOCTD B HWHTEPCCAX TPAKIAHCKOTO
O6H_ICCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUU B 06p830BaTCHBHOI>'I OpraHu3aluu,

L4 YMCHHC B3aHMO/JICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX
(1)YHKI_[I/I$IMI/I N Ha3HAYCHUEM,

L4 TOTOBHOCTH K TYMaHHTapHOf/'I u BOHOHTépCKOﬁ ACATCIIbHOCTH.

MAaTPUOTHYECCKOro BOCIUTAHUSA:



. c(OPMHUPOBAHHOCTh POCCHIUCKOH Ipa)kIaHCKOM UACHTHYHOCTH, TATPUOTU3MA;

. LICHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUAM
POCCHIICKHMX YYEHBIX B 001aCTH (DU3UKH M TEXHUKE.

. JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

. c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHHS;

. CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCIIE B ACATEIBHOCTH
Y4EHOT 0}
. OCO3HAHME JIMYHOT'O BKJIAJa B [IOCTPOECHUE YCTOMUUBOTO OYAYyILETrO.

ICTECTUIECCKOIO BOCIIMTAHUA:

o OCTETUYCCKOC OTHOIICHUEC K MHUPY, BKIIOYad 3CTCTHUKY HAYYHOT'O TBOPYCCTBA,
MIPUCYIIETO PU3NYECKON HayKe.

TPYAOBOIo BOCIIMTAHUSA:

o MHTEpEC K pa3inyHbIM cepam mpodeccuoHaTbHON eATENbHOCTH, B TOM UYHUCIIE
CBSI3aHHBIM C (U3MKOW W TEXHUKOHW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymyien
npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

. TOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHHI0O M camM0o00pa3oBaHUIO B o01acTu
(GU3MKK Ha TPOTSHKEHUH BCEH JKU3HU.

IKOJOIrHIe¢CKOro BOCIIMTAHUA:

J c(OpPMHUPOBAHHOCTh ~ SKOJOTMYECKOM  KYJIbTYpBI, OCO3HaHHE TIJI00AIHHOIO
XapakTepa 9KOJOTHUYECKHX poodieM;

. IUIAaHUPOBAHUE U OCYIIECTBIICHUE JACHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUS [eJIel YCTOMYUBOTO PA3BUTHSI YEJIOBEUECTBA;

J paciiupeHre OMbITa JAESTeIbHOCTH 3KOJIOTMYECKON HANpaBiICHHOCTH HA OCHOBE
MMEIOLIUXCS 3HAHUN 10 (PU3HKE.

HEHHOCTH HAYYHOIO IMO3HAHUSA:

. chOpPMUPOBAHHOCT, ~ MHUPOBO33PEHMS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3HUECKON HAYKU;
. OCO3HAaHHE IIEHHOCTU HAY4YHOMW AEATEIbHOCTH, TOTOBHOCTH B IpOIIECCE U3YYCHUS

(GU3UKN OCYIIECTBIISTh NPOEKTHYI U HCCIEI0BATEIbCKYIO IEATEIbHOCTh MHIUBHYalbHO U B
rpymnme.

METANIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe1bHBIE YHHBepcAJIbHbIE Y4eOHbIe JeiicTBHSA
Ba3oBble 1oruyeckue aeficTBUA:

® CaMOCTOATENHHO (POPMYITHPOBATH U AKTYATH3UPOBATH MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

e oOmnpenensaTh IeNd JACSITeNbHOCTH, 3aJaBaTh NapaMeTpbl M KPUTEPUU HX
JOCTH>KECHHS;

® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pAacCCMATPUBAEMBIX (PU3UUECKHUX
SIBJICHUSIX;

e paspabaThiBaTh IUIAH pEIICHUS MPOOIEMbI C YYETOM aHaau3a HWMEIONIUXCS
MaTepuaibHbIX U HEMATEPUAIbHBIX PECYPCOB;

® BHOCUTh KOPPEKTHUBBI B JAESATEIBHOCTb, OLEHWBATH COOTBETCTBUE pPE3YJIHTATOB
LIeJIsIM, OIIEHUBATh PUCKU MOCIEACTBUI ACSTEIBHOCTH;



® KOOPJAMHUPOBATH U BBHIIOJHATH PadOTy B YCIOBUSIX PEAIbHOIO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BUBATh KPEATHBHOE MBIIUICHUE [TPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble ncciaenoBareibCcKue AeiicTBHA:

® BJIAJIETh HAYYHOM TEPMHUHOJOIHEH, KIOYEBBIMU MOHSITUSIMU U METOJaMHU
(bu3nYeCcKoit HayKH;

e BJIAJIETh HAaBbIKAMU Y4€OHO-MCCIIEI0BATENbCKOM M MPOEKTHOHN JESITEIbHOCTH B
obsacT (PU3MKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY IOHMCKY
METOJIOB pelIeHHs 3a1a4 (PU3UIECKOTO COACPIKaHUS, MPUMEHEHUIO Pa3JIMYHBIX
METO0/I0B NIO3HAHMS;

e BJAJETh BUJAMH JEATEIBHOCTH [0 TOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpeTaly, NpPeoOpa30OBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYalUsiX, B TOM YMCIIE NIPU CO3/IaHUHU YU€OHBIX IPOEKTOB B 001aCcTH (PU3HKHY;

® BBIABIATH NPUYMHHO-CIEJICTBEHHBIE CBA3M U  aKTyaJU3UpoBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pEelleHUus, HaXOJWTh apryMEHThl MUl JI0Ka3aTeabCTBa
CBOUX YTBEP)KJIEHUH, 3aJ]aBaTh MapaMeTPhbl U KPUTEPUU PELLIECHUS;

® aHaJIM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS 337aYd PEe3yJbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBUSIX;

e craBuTh M (opMmynupoBaThb COOCTBEHHBIE 3aJauyd B 00pazoBaTEIbHON
NeSITeNIbHOCTH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

o yMETb NEPEeHOCUTh 3HaHUS 1O (U3MKE B MpaKTUYECKyl0o  o01acThb
KHU3ZHEJESITENbHOCTH;

J YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

J BBIJIBUTAaTh HOBBIE UJI€HU, IIpe/yIaraTh OPUTHHAIbHbIEC TOAXO0AbI U PEIICHNUS;

J CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE albTepHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmeii:

J BJIQJIETh HABbIKAaMU TNOJy4eHUs HUHbopManuu (U3NYECKOTO COJCpKAHUS U3
MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH OUCK, AaHATTN3, CUCTEMATU3AINI0 U
MHTEpPIpETANI0 HHPOPMAIH Pa3IUYHbIX BUJOB U (hOPM MpeacTaBICHUS;

J OIICHUBATh JJOCTOBEPHOCTh HH(POPMAIIIH;

o UCIOJIb30BATh CPENICTBA MH(DOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUHN B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOICHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCcOoCOepeKeHUs, MPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011aCHOCTH;

o CO3/aBaTh TEKCThI (PU3MYECKOTrO COACPKAHMS B PA3IUYHBIX (hopMarax ¢ y4€ToM
Ha3HayeHUs uWH(opManMM ¥ UENeBOW ayAUTOPUM, BBHIOMpas ONTUMAIbHYIO (GopMy
MIPEJICTaBICHUS U BU3YyaIU3aIIHH.

KomMMyHuKaTHBHBIE YHHBepcaJbHblIe Y4eOHbIe JelicTBHA:

L4 OCYHICCTBJIATDH O6H_ICHI/IC BO BHeyquHOﬁ ACATCIIBHOCTH,

L4 paciio3HaBaThb MPEAIIOCBUIKA KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ U CMATYAaTh KOHCI)JII/IKTBI;

L4 paBBépHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pCHUA C HCIOJIb30BAHUEM
SA3BIKOBBIX CPCIACTB,

L4 NOHUMATb W HUCIOJIB30BATH IMPCUMYIICCTBA KOMaHIHOU H HHI[HBHI[yaHBHOﬁ

paboThI;



. BBIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JCWCTBHA C Y4ETOM OOIMUX
HMHTEPECOB U BO3MOXHOCTEH Ka)J0Ir0 YieHa KOJUICKTHUBA;

. IIPUHUMATh  LEIW  COBMECTHOM  JEATEIbHOCTH,  OPraHHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBUS IO €€ IOCTHXKCHHUIO: COCTAaBJIATH ILIAH JACHCTBUM, paclpencisaTh
poJIK ¢ Y4ETOM MHEHHUM YYaCTHUKOB, 0OCYXAaTh PE3yJIbTaThl COBMECTHON pabOTHI;

. OIICHUBATh Ka4eCTBO CBOETO BKJIAJa W KaXKJIOTO YYaCTHHKA KOMAaHJbl B OOIIMii
pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

. pemjaraTb  HOBBIE IIPOEKTHI, OLICHWBAaTh WJAEH C IIO3UIUU HOBU3HBI,
OPUI'MHAJIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

. OCYUIIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEICHNUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh HMHUIIMATUBHBIM.

PeryisiTuBHBIE YHMBePCAJIbHBbIE YUeOHbIE NelicTBUS
Camoopranu3anusi:

o CaMOCTOSITEJIBHO OCYILECTBIISATh IO3HABATEIbHYIO JIEATEIBHOCTh B 00JIACTH
(u3HKH, BBISBIATH NPOOIEMBI, CTAaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 331a4H;

J CaMOCTOSITENIBHO COCTaBJIATh IUIAH pPEIIeHHs PacuyETHBIX M KaueCTBEHHBIX 3ajad,
IUTaH BBITIOJTHEHUS MPAKTUYECKOW pabOThl C Yy4ETOM MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

° AaBaTb OLICHKY HOBBIM CUTYyallUsAM,

° pactupsTh paMKi y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

. JeNnaTh  OCO3HAaHHBIM  BBHIOOpP, AapryMEHTHpPOBaThH €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

o OIICHUBATh MMPHOOPETEHHBIN OTIBIT;

. croco0CTBOBaTh (POPMUPOBAHUIO W TIPOSBIICHUIO 3PYIUIIUHA B 00sacTu (pu3ukw,

MTOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

. JaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB LIETISIM;

. BJIQJIETh HaBBIKAMU IO3HABATEIbHON peQIIeKCHUH KaK OCO3HAHMS COBEPIIAEMBIX
NEMCTBUI U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

. UCIIOJIb30BaTh MPUEMBI pe(ieKcuu JUis OLEHKU CUTYyallud, BbIOOpa BEpPHOIO
pelIeHNuS;

o yMETb OIICHHBaTh PHUCKA M CBOEBPEMEHHO TMPUHUMATh pEHICHUS MO0 UX
CHIDKCHHUIO;

o OpPUHUMATh MOTHUBBI W apryMEHTBl JPYyrUX TpHU aHallu3e pPe3ylbTaToB
NesITeNIbHOCTH;

. NPUHUMATH ceOsl, MOHNMasi CBOM HEIOCTaTKU U JOCTOMHCTBA;

o OpUHUMAaTh MOTHMBBI W apryMeHThl [JpPYrUX TIpd aHajlu3e pe3ylbTaToB
NESITEIbHOCTH;

o NpU3HABATh CBOE MPaBO U MPaABO APYrHX HA OMINOKH.

o B mpornecce [ocTHKEHUS TMYHOCTHBIX PE3YJIBTaTOB OCBOEHMS IPOIPaMMBbI Kypca

BHEYPOUYHOU JAEATEIBHOCTH Y OOYYaIOIIMXCS COBEPUICHCTBYETCS MOIIMOHAIBHBIA MHTEIUICKT,
MPEATIoJIararoIuii ¢()OPMUPOBAHHOCTH!

. CaMOCO3HaHUs, BKIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSTHHE, BUJETh HANpaBJICHUS pa3BUTHA COOCTBEHHOW OMOIMOHAIBHOW c(epbl, OBITH
YBEpPEHHBIM B ce0e;



L4 CaMOpCTyJIMpOBaHus, BKIIHOYAOMICTO CAMOKOHTPOJIb, YMCHUC IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBCACHUC, CIIOCOOHOCTh aaalTUpoBaTbCd K SMOUUOHAJIBHBIM
HU3MCHCHUAM U HNPOABIIATH I‘I/I6KOCTL, OBITE OTKPBITBIM HOBOMY,

o BHYTpeHHefI MOTHBAILIMH, BKJIIO‘IaIOL[IGfI CTPEMJICHUC K MOOCTWIKCHHIO LCJIN U
ycuexy, OoTUMU3M, MTHUIITUATUBHOCTb, YMCHUC ZICﬁCTBOB&TI:, HCxXoas U3 CBOUX BOBMO)KHOCTGIZ;
L4 OMIIaTHUH, BKJIIO‘-I&IOIIIGIE CIIOCOOHOCTh IMOHUMAaTh OMOIHOHAJIBPHOC COCTOSIHHC

IpYruX, YYUTHIBAaTh €r0 NpPU OCYHIECTBICHHHM OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHUIO;

. COLIMAJIHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMU JHOAbMHU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K koHIly 00ydeHus: mo nporpamMme BHEYPOUHOH JI€STENIbHOCTH MPEIMETHBIE PE3yJIbTaThI
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y 00yJAIOUTUXCS YMEHUMN:

® TIOHMUMATh POJIb GUZUKU B IKOHOMHYECKOM, TEXHOJIOTHIECKOH, COITMATBPHOM U ATHUECKOU
chepax IeaTeTbHOCTH YeI0BEKa, POJb U MeCTO (PM3UKH B COBPEMEHHOW HAydYHOW KapTUHE MHPA,
pOJIb aCTPOHOMHH B TIPAKTUYECKOW JEATEIHHOCTH 4YEJIOBeKAa W JaJbHEHIIEeM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHHE OMHCATEIIBHOW, CHUCTEMATHU3UPYIOIIEH, OOBSICHUTEIHLHON H
MPOTHOCTUYECKON (PYHKIHMH (DU3NIECKON TEOPUH — DIICKTPOJWHAMHKH, CIEIUATBLHON TEOpUU
OTHOCUTENIbHOCTH, KBAHTOBOM (U3MKH, posib (usnmueckod Teopun B (QOPMHUPOBAHUU
MPEACTABICHUH 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTaBICHUN O IPUPOJE;

® pasnuyaTh yCIOBUS MPUMEHUMOCTH MoJenel (pru3nYecKux Teia M MPOLECCOB (SBICHUI):
OJIHOPOJHOE DIIEKTPUYECKOEe U OJHOPOJHOE MAarHUTHOE TOJsl, TapMOHUYECKHE KOojeOaHus,
MaT€MAaTUYECKUI MAsTHUK, WJCAIbHBIM NPYKUHHBIA MAsSTHUK, TapMOHMYECKHE BOJIHBI,
WJeaNbHBIM KOJEOATeNbHBI KOHTYp, TOHKas JMH3a, MOJIEJCH aToMma, aTOMHOTO sjapa H
KBaHTOBOM MOJIETIU CBETA;

e pasznuyarth yciaoBUS (TpaHUIlbl, O0OJACTH) NPUMEHUMOCTH (UBUYECKUX 3aKOHOB,
MOHUMATh BceoOUInii xapakrep (GyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh UCTOJIb30BaHUS
YaCTHBIX 3aKOHOB;

® aHANU3UPOBAThb U OOBSCHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBICHUS, HCIOIb3YA
OCHOBHBI€ MOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJAMHAMUKU U CIELUAIBHOW TEOPUU OTHOCHUTEIBHOCTH
(3aKkOH coXpaHEHMsI DJIIEKTPHUYECKOro 3apsijia, cuina Awmmepa, cuia JlopeHma, 3aKkoH
ANIEKTPOMAarHUTHOM WHAYKIUHU, npaBuwio Jlenna, cBa3p OJIC camMOMHIYKUMH B 3JE€MEHTE
ANEKTPUYECKON LIETH CO CKOPOCThIO M3MEHEHMs CHJIbl TOKA, MOCTYJAThl CHEUUATLHON TEOpUU
OTHOCHUTENILHOCTH DWHIITEHHA);

® aHANMU3UPOBATh U OOBACHATH KBAHTOBBIE MPOIECCHI U SBJICHHS, UCHOJb3YS MOJOKECHHUS
KBaHTOBOUM (u3uku (ypaBHeHHe DHIITEHHA A1 (hoTodddekTa, MepBblii U BTOPOW MOCTYIATHI
bopa, mnpuHnun cooTHomeHus HeomnpenenéHHocTeil ['eifsenOepra, 3aKOHBI COXpaHEHUS
3aps/IOBOTO M MAacCOBOTO YMCENl M SHEPIUU B SJIEPHBIX PEAKIUAX, 3aKOH PaJHMOAKTUBHOIO
pacmana);

® OMNUCHIBaTh (PU3UYECKHE MPOLIECCHl U SBJICHHS, HUCIONb3Ys BEIMYMHBI: HAMPSKEHHOCTH
ANEKTPUYECKOTO TOJIA, NOTEHIMAN 3JIEKTPOCTaTUYECKOTO IO, Pa3HOCTh MOTEHIHAJIOB,
ANEKTPOJIBIKYIIAST CHJIA, WHAYKLIMS MAarHUTHOTO TIOJI, MAarHUTHBIM TOTOK, cuiia Amiepa,
WHJYKTUBHOCTb, DJJIEKTPOJABMKYIIAs CHJIA CAMOUHIYKIIMH, SHEPrUsl MArHUTHOTO TOJIA
MIPOBOJHUKA C TOKOM, PENATUBUCTCKUN UMITYJbC, TIOJHAS DHEPTHs, SHEPrus MOKosi cBOOOHOM
YaCTHUIIBI, SHEPTUS U UMIYIIbC (DOTOHA, MACCOBOE YHCIIO U 3apsijl Apa, SHEPTUS CBSI3U SIPa;

. OOBSACHATH 0COOEHHOCTU MPOTEKaHMs (PU3MUECKUX SBICHUUN: dJIEKTPOMarHUTHAS
WHIYKIWS, CAMOMHIYKIIHS, PE30HAHC, HHTepEPEeHIIUsS BOJH, TU(paKIus, TUCTIEPCHs, TOJTHOE



BHYTpEHHEE OTpakeHue, Gorodnekrpuueckuii 3pdext (porosddexr), anvpa- u Gera-pacnaabl
saqep, ramMMma-u3JIydeHue siaep, (U3NYECKUEe NPUHIUIBI CIEKTPAIBHOTO aHaM3a U PaboThI
nasepa;

L4 ONpCAC/IAATL HAPaBJICHUC HWHAYKIUW MArHUTHOI'O IIOJIA IMPOBOAHHMKA C TOKOM,
cuibl AMiiepa u cuisl JIopeHna;

J CTPOHTH HM300paXKEHHE, CO3/1aBa€MOE€ IUIOCKHM 3€pKajioM, TOHKOW JIMH30M, |
PAaCCUUTBIBATL €T0 XaPaKTCPHUCTHUKU,

° IMPUMCHATH OCHOBOIIOJIAratOmue aCTPOHOMHUUYCCKUC ITOHATUA, TCOPHUHU MU 3aKOHBI
JUIsl aHAIM3a U OOBSICHEHUS (PU3MUECKHX IMPOIECCOB, MPOUCXOASIIUX B 3BE37aX, B 3BE3IHBIX
cHCTeMaX, B MEKTJIAKTHYECKOW Cpesie; IBWKECHHUS HEOSCHBIX TN, OJBOJIONHMU 3BE3N U
Bcemennoii;

J MPOBOJUTH  MCCIENOBAHUME  3aBUCUMOCTEM  (PU3MYECKMX  BEIMYMH  C
WCII0JIb30BAHUEM MPSIMBIX HM3MEpPEHUM, MpPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHpPOBAThH
pe3ynbTaThl MOJyYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHUJE TI'padUKOB € Y4ETOM
a0COJIIOTHBIX HOFpCHIHOCT@fI I/IBMepeHI/II\/'I, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICIOBAHUA,

o IpOBOANTE KOCBCHHBIC M3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIMYMH, IIPpU O3TOM BBI6I/IpaTI>
ONTHMAaTbHBIN MCTOA HU3MEPCHUA, OLICHUBATH a0COJIIOTHBIE U OTHOCHTEILHBIE IOrpC€IIHOCTHU
MPSIMBIX U KOCBEHHBIX U3MEPEHH;

° MIPOBOAWTE OIBITEI II0 ITPOBEPKE npennomeHHoﬁ THUIIOTE3bI: IIJIAHUPOBATH
AKCIEPUMEHT, CcoOUpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY, AaHAJU3UPOBAaTh IOJTy4€HHbBIE
PE3YIbTATHI U A€JIaTh BBIBOJ O CTATYyCEC HpeJIHO)I(eHHOﬁ THUIIOTE3BI,

° OIMMCbIBATh METOJIbI IMOJIYYCHUS HAYYHBIX aCTPOHOMHWYCCKUX 3HaHI/II\/’I;

o coOmoark mnpaBuwia 0€30M1aCHOTO TpyJda IpU IPOBEICHUU HCCIEAOBAaHUHA B
paMKax ydeOHOro HKCIEpUMEHTa, NPAKTUKyMa M Y4eOHO-HCCIIEOBATEIbCKOM M IPOEKTHOM
JEATeNbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpPHOro 000pyI0BAHHUS;

° pemaTth pacuy€THBIC 3a7add C SBHO 3aJJaHHON W HESABHO 3aJaHHOU (HU3MYECKOU
MOJIENbIO: Ha OCHOBAaHMM AaHalW3a YCIOBUS BBIOMpAaTh (PU3MUECKHE MOJEIH, OTBEYaroIue
TpeOOBaHMAM 3a/auyd, HPUMEHATh (POPMYJbI, 3aKOHbBI, 3aKOHOMEPHOCTH M IOCTYJaThl
¢u3nyeckux TEOpUH IpU UCMOJB30BAHUM MaTEeMAaTHYECKUX METOJ0B pELIeHHs 3ajad,
IIPOBOJIUTh pacyéTbl Ha OCHOBAHUU HMEIOIIMXCA JAaHHBIX, AHAJIU3UPOBATh peE3ylbTaThl U
KOPPEKTHPOBATh METObI PEILIEHUS ¢ YIETOM MOJIy4YEHHBIX PE3yIbTaTOB;

. pelaTh KayecTBEHHbIE 3a/aud, TpeOyrollue NPUMEHEHHs 3HaHWN M3 Pa3HbIX
pas3zenoB Kypca (U3MKHM, a TaKKe WHTErpalliy 3HAHUM U3 JPYrux MpeIMETOB €CTECTBEHHO-
HAy4YHOT'O LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIENIOUKY PACCYXICHUN C ONMOpPOil Ha HM3ydeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pr3nyecKue SBICHHUS;

o UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IJIsi OOBSCHEHHsS] OCHOBHBIX MPHHIIUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
o IPUBOJIUTH TPUMEPHl BKIIAJa POCCHICKUX U 3apyOeKHBIX Y4YEHBIX-(QH3UKOB B

pa3BUTHE HAyKH, B OOBSACHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTUE TEXHUKU U
TEXHOJIOTUH;

° aHAIM3UPOBATh M OICHUBATh TMOCJIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOU
JEeSITENFHOCTH YeNOBEKa, CBSI3aHHOW ¢ (PU3MYECKUMHU MPOIECCAMH, C MO3UIUN SKOJIOTHUECKOMN
0€30MacHOCTH, TMPEACTaBICHUI O pPaMOHATBHOM MPUPOJIONIONH30BAHUH, a TaKXKe pPasyMHOM
WCIIOJIb30BAHUM JOCTHKEHUM HAYKU M TEXHOJIOTHH NSl JaJbHEUIIEro Pa3BUTHS YEJIOBEYECKOTO
00I111eCTBA;

° OPUMEHSTh pa3iMyHble CcrmocoObl paboTel ¢ uHbOpManuedn QUIUIECKOTO
COJIEp)KaHUs C WCIOJh30BAaHHMEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJIOTHM, MPH ATOM
WCIOJIb30BaTh COBpPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTHUM IJIs TOHMCKA, MepepadoTKh U
MpenbsSBICHUS y4eOHOW U HAYYHO-TIOMYISPHOW HWHQPOpPMAIUH, CTPYKTYpPUPOBAHUS U
UHTEpIpeTanuy  UHGOPMAIlUK, TONYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU



aHATM3UPOBATh MOJYy4aeMyl0 HH(OPMAIMIO U OLEHHMBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIMXCS 3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHHKA HH(OPMAIIHH;

J MPOSIBJIATh OPraHU3ALMOHHBIE M II03HABATEIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
npuoOpeTeHus HOBBIX 3HAaHMW B  MPOIECCE  BBIMOJHEHHS MPOCKTHBIX M y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

. paboTaTh B IpyIIIE C UCIOJHEHUEM Pa3IMYHbIX COL[UAIbHBIX POJIEH, IIIAaHUPOBATh
paboTy TpyHmbl, pPaMOHAIBHO PACIPENENATh ACATENFHOCTh B HECTAHAAPTHBIX CHTYaIUSX,
a/IeKBaTHO OIICHMBATh BKJAJ KaXJOr0 M3 YYAaCTHUKOB TpYIIbI B PEUICHHUE paccMaTpUBacMOi
poOIEMBI;

. NPOSIBJIATE MOTHBAIMIO K Oyaymiedl mnpogeccHoHaIbHON NeSTENbHOCTH 10
CHEIUATBEHOCTIM (DPU3UKO-TEXHHUECKOTO TIPO(UIIsL.



COJEPKAHUE

Pa3nen. daexkrpogunamuka.
Tema. Maznumnmnoe none.

B3anMopeiicTBre MOCTOSHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. MarHuTHoe moJe.
Bexrop marauTHOM MHAYKIMH. [IpyHIMT Cyniepno3uuyy MarHUTHBIX 1I0JIEHW. JIMHUKM MarHUTHOM
VMHYKIUU.

MarnuTtHoe Mmojie MPOBOJAHUKA C TOKOM (TIPSIMOTO MPOBOJHHKA, KATYIIKH W KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJI€HUE U MOJYJIb.

Cuna Jlopenia, e€ HampaBlieHME W MOIYJb. J[BIKeHHE 3apsyKEHHOM YacTUIIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

MarauTHoe I0JIC B BCIIICCTBCE. CDepI)OMaFHeTI/IKI/I, mapa- 1 fMaMarHeTuKu.

Texanueckue YCTpOI\/'ICTBa H TCXHOJOTMYCCKUE ITPOLECChI: MPUMCHCHHUE I10CTOSAHHBIX
MardvuToB, OJOJICKTPOMArHuTOB, TCECTCP-MYIbTUMETP, IJJICKTPOABUIATEIIb HKO6I/I, YCKOPUTEIHN
OJICMCHTAPHBIX YaCTHII.

Tema. Inekmpomaznumnan uHOYKUus.

SIBrnienne sneKTpoMarHUTHOM MHAYKIMHU. [IoTOk Bekropa mMarHMTHOM HHAYKIUU. DJ(C
WHAYKIIMU. 3aKOH 3JeKTpoMarHUTHOW uHaykuuu Dapanes. BuxpeBoe siekTpuueckoe MoJe.
Toku ®yko.

OJIC MHAYKIMHU B MPOBOHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TIOJIE.
[IpaBuno Jlenna.

NunyktuBHOCTh. Karyimka WHIYKTHBHOCTH B 1IETIM IOCTOSIHHOTO TOKa. SBieHHE
caMmouHAyKiuu. IJIC caMOUMHIYKIIWH.

BHGPFI/ISI MAruMTHOTO IIOJIAA KaTYIOKHU C TOKOM.
BHeKTpOMaFHI/ITHOC I10JIC.

Texuuueckue YCTpOﬁCTBa U TCEXHOJIOTUYCCKUC MPOHCCChl: HWHAYKHUOHHAA IICYb,
COJICHOM I, 3allluTa OT JJICKTPHU3alIH TCI IIPU ABMKCHUHU B MAaIrHUTHOM I10JIC 3eMin.

Pazpen. Kose0anust u BoJIHEBIL.
Tema. Mexanuueckue xoneoanus.
KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

FapMOHI/I‘{eCKI/Ie KOJIeOaHMSI. Kunemarunueckoe )51 JUHaAMHUYCCKOC OITMCaHUC.
9HepFeTI/I‘{CCKOC OIIMCaHHueC (3aKOH COXpPAaHCHU A MEXaHHUYECKOM 3HepFI/II/I). Briron
AAHAMHWYCECKOI'0  OIHUCAaHHUA T'apMOHUYCCKHUX KoJleOaHMH W3 UX SHEPIreTUYICCKOTO U
KHHEMAaTHYCCKOT'O OIMMCAaHUs.

Ammutyna u ¢asza xonebanuil. CBs3b aMIUTUTYAbl KOJIEOAHUN HCXOAHOM BEIMYMHBI C
aMIUTUTYAaMU KOJIeOaHUH €€ CKOPOCTH U YyCKOPEHUSI.

Ileppon u dactora konebGanmid. Ilepuox  Manmbix  cBOOOJHBIX — KoseOaHUI
MaTeMaTH4ecKOTo MasTHHKA. [leproa cBOOOTHBIX KOJIeOaHUH PYKUHHOTO MasiTHUKA.



[lonssTne o 3aryxaommx KosieOaHusX. BrpHyXIeHHble KoneOaHus. PezoHaHc.
Pe3zonanchas kpuBas. BnusHue 3atyxaHus Ha BUJ PE30HAHCHOM KpUBOW. ABTOKOJICOAHUSI.

TexHuueckre ycTpOMCTBA M TEXHOJOTHYECKHUE IPOLECCHl: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Tema. 3J1e1<mpomazuumuble Konebanus.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHWS B HIACATHHOM
kosiebaTenbHOM KOHType. @opmyna Tomcona. CBsi3p aMIUIMTYZBl 3apsga KOHJICHCATOpA C
aMIUIUTYI0M CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUU B UCATLHOM KOJIeOATeIbHOM KOHTYDE.

3aTyxaIOHII/Ie BHCKTpOMaFHI/ITHBIC KOJ'I€6aHI/I$[. BI)IHY)K)IGHHI)IC BJIGKTpOMaFHI/ITHBIC
KOJIcOaHus.

[IepemeHHBIT TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JIEHCTBYIOIIEE
3HAYEHHUE CHJIbI TOKa M HaNpsHKEHUS MpU pa3aIndHol (opMe 3aBUCUMOCTH NEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycouaIbHBIA IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KaTyIIKa HHAYKTUBHOCTH
B LIENM CHHYCOUAAIBHOIO MIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe30HaHC HanpshyKeHNH.

Wneanpubiil Tpanchopmarop. [IponsBoacTBo, nepenada U noTpedaeHUe 3EKTPUUECKOM
JHEPTHH.

DKOJIOTHYECKHE PHUCKHU MPHU MPOU3BOACTBE MEKTpodHepruu. KynpTypa HCIOIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

TexHuyeckrue yCTpOUCTBA M TEXHOJIOTMYECKHE IPOIECCHI: SJIEKTPUYECKU 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

Tema. Mexanuueckue u INEKMPOMAZCHUMHbBLE 60JIHbL.

MexaHuyeckue BOJHBI, YCIOBUSI MX pacrnpocTpaHeHus. llomepeunbie ¥ HpoAOJbHBIE
BoJHbIL. [lepuos, ckopocTh pacnpocTpaHeHus: U JUIMHA BOJHBIL. CBONCTBA MEXaHUYECKUX BOJIH:
OTpaxkeHue, IpeJoMiieHue, uHTepepeHIus U Tudpaxius.

3Byk. CkopocTh 3ByKa. [ pomMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[IIymoBOeE 3arpsi3sHEHHE OKPYKAIOIIEH CPEJIbl.

SHGKTpOMaFHI/ITHLIC BOJIHEL. Y CIIOBHSA HU3ITYYCHHUA SJICKTPOMAIHUTHBIX BOJIH. Biaumnas
OpHUCHTalIUsA BEKTOPOB B BHGKTpOMaFHHTHOﬁ BOJIHC.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpaXCHHUE, TPEIOMJICHHE, TMOJSIPU3aIIHs,
uHTepdepeHus u qudpaKims.

[Ikana 371eKTpOMarHUTHBIX BOJH. [IpyMeHeHHe 31eKTPOMarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

HpI/IHHI/IHH paaruoOCBA3U U TCIICBUACHHU. Pannonoxanus.
aﬂeKTpOMaFHI/ITHOC 3arpsA3HEHUC OprXca}omeﬁ Cpcabl.

TexHudeckne ycTpONCTBA U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE NHCTPYMEHTHI,
pamap, paguMonpuéMHHUK, TeJIeBM30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIMHE.

Tema. Onmuka.



[IpsamonuHeliHOE pacnpoCTpaHEHUE CBeTa B OJHOpoAHOM cpene. Jlyu cBera. ToueyHslit
HMCTOYHHK CBETA.

OtpaxxeHue cBeta. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHne n300paKeHUN B MJIOCKOM 3epKale.
Cdepuueckue 3epkana.

[Ipenomiienne cBera. 3aKOHBI MPEIIOMJICHHUSI CBeTa. AOCOJIIOTHBIM TMOKa3aTeslb MPEIOMIICHHUS.
OTHOCUTENBHBIN TOKA3aTeNb IMPCJIOMJIICHU . ITocTOSIHCTBO YacTOTHI CBETA M COOTHOIICHUE JJINH
BOJIH TPU TEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEpe3 TPaHUIly pas3fiesa ABYX ONTHYECKUX
cpen.

Xon mydeii B npusme. ucnepcus csera. CinoxHeli coctaB Oenoro cseta. L{Ber.
[TonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIN yroil OJIHOrO BHYTPEHHETO OTPAKEHHUSI.

CoOuparomue n paccenBaroniye JuH3bl. ToHkas nuH3a. POKYCHOE PACcCTOSIHUE M ONTHYECKast
CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO pacCTOSIHUS TOHKOW c(pepruuecKoi JUH3BI OT €€
r€OMETPHUH U OTHOCUTENILHOTO MOKAa3aTessl MPEeIoMIICHUS.

@opMyIia TOHKOW JIMH3BL. Y BEIUYEHHE, 1aBAEMOE JTUH30M.

Xoa jyda, HPOMIEIIET0 JUH3Y MOJl MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOW ONTHYECKOM OCH.
[Toctpoenue M300pakeHH TOYKHU u OTpe3Ka psAMOH B COOMPAOIINX
U PacCEeMBAIOIINX JIUH3aX U UX CUCTEMaX.

OnTuueckue nmpubdopsl. Pazpemaromnas cnocoOHocTh. ['1a3 Kak onTuyeckas cucremMa.
[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. UaTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. YCIOBHS HAOIIOACHUS
MakCUMYMOB ¥ MHHUMYMOB B HHTEPPEPEHLUMOHHON KapTUHE OT JBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMeps! Ki1accuueckux UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. JudpakiuonHas pemérka. YcloBUe HaOMIONEHUS TIaBHBIX MaKCUMYMOB
[IpH MMaJICHU MOHOXPOMAaTHYECKOTIO CBETa Ha TU(PAKIIMOHHYIO PEUIETKY.

HOJ'I}IpI/I3aHI/I5I CBCTA.

Texuuueckue ycTpoicTBa M TEXHOJOTHYECKUE MPOLIECCHI: OUKH, JIyNa, Mepuckon, ¢poroanmnapar,
MUKpPOCKOI, TMPOEKIMOHHBIM  ammapar, TMpPOCBETICHHE ONTUKW, BOJIOKOHHAs OITHKA,
I paKkIOHHAs PEeIETKA.

Pa3znesn. OcHOBBI CIeNIHAIbHON TEOPUH OTHOCUTEJIHLHOCTH.

FpaHI/IL{LI IIPUMCHUMOCTHU KJIaCCHYECKON MEXaHWKH. HOCTYHaTLI crnernuaabHOM TCOPHUU
OTHOCHUTCJIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — uHTepBan. IIpeoOpazoBanus Jlopenma. Ycioue
NPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJUICHHE BPEMEHHM U COKpalleHUe
JUTVHBI.

3Hepr1/m " UMITYJIBC peHHTHBHCTCKOﬁ HYaCTHUIIBI.
CBsI3b MaCCHI C 3Heereﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIbI. 9Hepr1/1;1 IIOKO.

Texauueckue yCTpOﬁCTBa U TCXHOJIOTHYCCKUC IIPOLCCChI: CIIYTHUKOBBIC HpI/IéMHI/IKI/I,
YCKOPUTECIIA 3aPAKCHHBIX YaCTHUII.

Pa3nes. KBantoBas ¢pusuka.

Tema. KopnycKynapnuo-6011086011 0yanusm.



PaBHOBecHOE TEIUIOBOE W3NMydeHHE (W3NMydeHHE aOCOMIOTHO dYEPHOTO Tea). 3aKOH
cMemienus: Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPTHUS U UMITYIIEC (POTOHA.

®otordpdext. OnbiTer A. I'. CtoneroBa. 3akoHbl poTorddexra. YpaBHeHne DiHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenune cBera (B YaCTHOCTH, MAABICHHE CBeTa Ha aOCOJIOTHO MOTJIOINAIOUIYIO |
a0COTFOTHO OTpaXkaromIyro noBepxHocts). OmbrTel I1. H. JIebenera.

BosHoBBIE cBoMicTBa yactul. Bomnsl ae bpoia. linHa BonHBI A€ bpoitid U pa3smepsl
obnmacTu  JOKanM3alMM  JBUWXKyHieiics 4dacTuipl.  KopmyckynsipHO-BOJHOBOM — JTyajH3M.
Judpakuus 3J€KTPOHOB Ha KpUCTaJIaX.

Crneuncpuka wu3MmepeHuii B  Mukpomupe. COOTHOLIEHUS  HEONPENENIEHHOCTEH
I'eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOTHYECKHUE MPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
($boTOIaTUNK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAs OaTapesi, CBETOHO/I.

Tema. Puzuka aroma.
OMBITHI TTO UCCIIEIOBAHUIO CTpOEHUs aToma. [imanerapuas moieins atoma Pesepdopaa.

Iloctynatel bopa. W3nydyenue u norsiomieHne (OTOHOB MPH NEPEX0je aToMa C OJHOTO
YPOBHS SHEPTUHU HA APYTOM.

Bupgsl cektpoB. CrieKTp YpOBHEH S3HEPTUU aTOMa BOJIOPO/IA.
CnoHTaHHOE U BBIHYKIEHHOE U3TydeHue cBera. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHME TMPOLIECChl: CIEKTPAJIbHBIA aHaIu3
(cnexTpockom), Jlazep, KBAHTOBBI KOMITHIOTED.

Tema. Quzuka amomno2o A0pa u I1eMEeHMAPHLIX YACMUY,.

Hyxnonnas monens sigpa ['elizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4ucio sapa.
N3otomsl.

PamnoaktuBHOCTH. Anb(a-pacnaj. DIEKTPOHHBIN U MMO3UTPOHHBINA OeTa-pacras. ['amma-
U3ITyYeHUeE.

3aKOH paJMOAKTUBHOrO pacmana. PaavoakTuBHBIE H30TONMbl B mpupoie. CBoicTBa
MOHHU3UPYIOIIETO U3TydeHus. BriusHue paguoakTHBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sape. SnepHbie cuibl. Jledekt Macchl sipa.

Snepusie peakuuu. [leneHune u cuHTE3 snep. SnepHele peakTopbl. I[IpoGiemsl
YIPaBISEMOTO TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AaCMEKThl pPa3BUTUSA  AJIEPHOMN
SHEPrEeTHKHU.

Metoast perucTpanu U UCCICA0BaHUA SJICMCHTAPHBIX YaCTHUII.

q)y}II[aMCHTaJ'ILHLIe B3aUMOJCHCTBHSL. BapI/IOHBI, MC30HBI U JICIITOHEI. Hpe,[[CTaBJ'ICHI/Ie 0
CTaHHapTHOﬁ MOICIIN. KBapI(—F JIOOHHAaAg MOACJIb aIpOHOB.

®usuka 3a npeaenamu CtanaapTHoi mojenu. TEmMHas MaTepus U TEMHAs SDHEPIUSL.

EnuncTBO (hnznyeckoit KapTHHBI MUpA.



TexHudeckue ycTpoicTBa U TEXHOJOTHUYECKUE TPOIIECCHI: I03UMETp, Kamepa BuibcoHa,
SJIEPHBIA  pEaKTop, TEPMOSICPHBI peakTop, aromMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Pa3nes. DiieMeHTBHI AaCTPOHOMMHM U ACTPOQU3UKH.

Dranbl  pa3BUTUS  acTpOHOMHH. [IpuUKIagHOE W MHUPOBO33PCHUYECKOE 3HAYCHUEC
aCTpOHOMI/II/I. HpI/IMeHI/IMOCTB 3aKOHOB (1)I/I3I/IKI/I JUIA O6”b$ICHeHI/I$I HpI/IpO[II)I KOCMHNYCCKHUX
00BEKTOB.

Metopl acTpoHOMUYECKHX uccieoBaHu. COBPEMEHHBIE OINTUYECKUE TEJIECKOIbI,
pazuoTeNeCcKOIbl, BHEATMOC(EpHAs aCTPOHOMHUS.

Bun 3Bé31H0T0 HebOa. Co3Besnus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBIKCHHE.
Conneynas cuctema.
Comnnrie. ConHeunast akTuBHOCTh. Mictounuk sHeprun CosHIla U 3BE3]I.

3BE3/1bI, WX OCHOBHBIE XapaKTEPUCTHKHU. JluarpamMma «CHEKTpaJbHBIM KJace —
CBETHMOCTBY». 3BE3/1bl INIABHOW MOCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIs
3BE31 TIUVIABHOW  MOCIEAOBATENbHOCTU. BHyTpeHHee crpoeHue 3BE31. COBpEMEHHBIE
MIpPEJICTaBICHMS O IPOUCXOXKIEHUU U 3BoTtoIMK CoJHIIA U 3BE3]. DTallbl )KU3HU 3BE3].

Mineunsiii Ilyte — nHama ['anaktuka. [lonoxxenue n nBmwxkenue ConHua B ['amaktuke.
Tunbl ranaktuk. Paguoranaktuku u kBa3zapbl. YHEpHBIE BIPHI B sAPAX TalaKTHK.

Bcenennas. Pacmupenune Bceenennoit. 3akon Xa006:a. Pazberanue ramaktuk. Teopwust
Bosbiioro B3peiBa. PeIMkTOBOE M3ITy4EHHE.

Macmrabnas cTpykrypa BeenenHoit. MeraranakTuka.
Hepewménnsie npoOieMbl acCTpOHOMUH.
Me:knpeaMeTHbIe CBSI3H.

N3ydenue kypca oCylecTBIsIeTCS ¢ YUETOM COJIEP>KATENbHBIX MEXKITPEIMETHBIX CBS3CH C
KypcaMH MaTeMaTUuK{, OMOJIOTHH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnsvle NOHAMUSA, C6A3AHHbIE C  U3YUEHUEM  MEMO008 HAYUHO20
nO3HAHUA: SBIICHUE, HAy4YHbIH (akT, Tunore3a, (U3NYECKas BEJIWYHHA, 3aKOH, TEOpHs,
HaOJIIO/ICHUE, PKCIICPUMEHT, MOJICIIMPOBaHKE, MOJCb, U3MEPCHHE, MOTPEITHOCTH H3MEPCHHI,
HM3MEPUTENIbHBIC TPHOOPHI, ITM(poBas JadopaTopus.

Mamemamuxa: PEIICHUC CUCTCMbI ypaBHCHHﬁ. TpI/IFOHOMeTpI/I‘leCKI/Ie Q)YHKHI/II/IZ CHUHYC,
KOCHUHYC, TaHI'CHC, KOTAHI'CHC, OCHOBHOC TPUTOHOMCTPUYUCCKOC TOKIACCTBO. BCKTOPH n ux
IIpOCKOHMHN Ha OCHU KOOpAMHAT, CJIOKCHHUC BCKTOPOB. HpOI/ISBOI[HbIC QJICMCHTAPHBIX (1)YHKI_II/II71
HpI/ISHaKI/I HOI[O6I/IH TPEYTOJIbHUKOB, OIMMPCACIICHUC TINIOIAaAHN IMIIOCKHUX (1)I/Il"yp 1 00bEMa TelL.

buonozus: QJICKTPUYCCKHUEC SABJICHUSA B JKMBOM npupozae, KoJieOaTeIbHbIC JABHXXCHHA B
JKHMBOM npuponae, 9KOJIOTUYCCKUEC pUCKHU npu IIPpOU3BOACTBE QJICKTPOOHEPTIUNU,
QJICKTPOMAIrHUTHOC 3arps3HCHUC Oprn(anmeﬁ CpCAabl, YJIbTPAa3BYKOBasA JUAIHOCTHKA B
MCIHUIMHE, OIITUYCCKUC SABJICHUS B JKUBOH Ipupoae.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYN, KPHUCTAJUIMUECKAs CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.

T'eozpagpusa: marHuTHBIE TIONIOCA 3€MITH, 3QJIEKU MATHUTHBIX Py, (OTOCHEMKA 3eMHOM
MOBEPXHOCTH, ceiicmorpad.



Texnonozusa: IIPUMEHEHHE IIOCTOSIHHBIX MAarHUuTOB, 3JIEKTPOMArHUTOB,
ANIeKTpoABHUraTeNib SIkoOHM, TeHepaTrop MEpPEeMEHHOT0 TOKa, HWHAYKIHMOHHAs TIe4b, JUHUU
ANIEKTpONepeaay, IeKTPOABUraTelb, pajap, PaAuONPUEMHHK, TEIEBH30pP, aHTEHHA, Tele(OH,
CBY-nieub, ynpTpa3ByKOBasi JUArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIN ammapar, BOJOKOHHAas
OINTHKA, COJIHEYHAs OaTapesi, CIIyTHUKOBBIE IPUEMHUKH, SACPHAs SHEPTE€TUKA U 3KOJOTUYECKHE
ACIIEKThI €€ pa3BUTUA.

TEMATHYECKOE IINTAHUPOBAHUE C YYETOM INTPOI'PAMMBI
BOCIIUTAHMA

Paznen: «QuekrpoannamMmuka» (8 4)

1 MarsauTHO€e 1oJjie 4
2 DNeKTpOMarHuTHasE WHYKITUS 4
Paznen: «Kosaedbanusi u BostHbI» (19 4)

1 Mexanudeckue KojieOaHus 4
2 DNeKTPOMarHUTHbIE KOJIeOaHUs 5
3 MexaHn4ecKue 1 IEKTPOMarHUTHbIE BOJIHBI 3
4 OnTuka 7
Pa3nes: «OcHOBBI cClIeNMAJIbHOI TEOPHH OTHOCUTeIbHOCTH» (1 1)

1 | OcroBbr CTO [1
Pa3nen: «KBanToBasi pusuka» (S v)

1 KopnyckyisipHO-BOJIHOBOM Ayanu3m 1
2 ®du3nka aToma

3 ®du3uKa sapa v JIEMEHTAPHBIX YaCTHI] 2
Pa3nen: «daemeHTHI acTpopusuku» (2 4)

1 bimxHMN KOcMoc 1
2 Macmrabnas cTpykrypa Beenennoi 1
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