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NNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHUA MPOrPAMMbI NO ®USUKE HA YPOBHE
CPEAHEIO OBLUErO O6PASOBAHUATMYHOCTHbBIE PE3YJ/IbTATbDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Pe3yJbTAaThl OCBOCHUs YyueOHOro mnpeamera «®Dusmka» TOIDKHBI OTpaXKkaTh
TOTOBHOCTb M CHOCOOHOCTH O0y4arolIUXCsl PyKOBOJACTBOBAThCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON I[IEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOXKICHUIM, COOTBETCTBYIOLIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIIecTBa,
pacHIMpEeHHEe >KU3HEHHOTO ONBITa U ONbITa JAESITEIBHOCTU B MPOLECCE pean3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

IrPpa)KIaHCKOI0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3MLMU OO0y4aromerocss Kak akKTUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAJAULIMOHHBIX OOIICYEIOBEUECKUX T'YMAHUCTHUECKUX M JIEMOKPATHUECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIHHOCTh B MHTEpECaX TPAKIAHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJECHUCTBOBATh C COLMAIBHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKUMAMU M Ha3HAUECHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIE€ATEIbHOCTH.

MAaTPUOTHYCCKOI'0 BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTH POCCUIMCKOMN I'PpaTaHCKON UACHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHUXEHHUSIM POCCHUICKUX
yU€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCITUTAHUSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOrO OyyIIEro.

I3CTECTUYECCKOIo BOCIINTAHUA:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA, IPUCYILETO
buznueckoil Hayke.

TPYAOBOI0 BOCIIUTAHUA:

UHTEpeC K pasnuyHbiM chepam TpodheCCHOHANBHOW NeATeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIaTh OCO3HAHHBIA BBHIOOp Oymymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KHU3HEHHBIE TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHHMIO M CaMOOOpa30BaHUIO B 00sacTH (HPU3UKH Ha
MPOTSKEHUH BCEH KU3HU.

IKOJOI'H4eCKOro BOCIMTaHuA:



C(OPMHPOBAHHOCTb JKOJOIMUECKOW KYJIbTYpBl, OCO3HAaHUE TIJIOOAIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAaHUPOBaHUE U OCYILIECTBJICHUE JIEHCTBHM B OKpY’KaIOLIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacuIMpeHre OmblTa JEATEIIbHOCTH HKOJOTMYECKOW HAaNpaBICHHOCTH Ha OCHOBE
UMEIOINXCS 3HAHUHN TI0 (DPH3HKeE.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

0CO3HAHME [IEHHOCTH HAyYHOH JAEATEIbHOCTH, TOTOBHOCTh B MpOIIecCe U3YUeHUs (DU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIE0BATEIbCKYIO JESITEIbHOCTh UHANBHUYaIbHO U B IPYIIIIE.

METANPEIJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS
ba3oBble Jlornyeckue 1eCTBHA:

CaMOCTOSITENIbHO (OPMYJIMpPOBAaTh M aKTyaJIM3HpOBaTh MpoOJIeMy, paccMaTrpuBaTh €€
BCECTOPOHHE;

OIIPEIENATD eI ACATEIIBHOCTH, 3a1aBaTh [1apaMETPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYMS B PAaCCMATPUBACMBIX (PH3HUUECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pemIeHWs NOpoOJeMbl ¢ y4€TOM  aHauM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLCHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEIISAM,
OLICHUBATb PUCKHU ITOCIECACTBUH NEATEIBHOCTH;

KOOPJMHUPOBAaTh U BBINOJHATH pPabOTy B YCIOBUSAX PEAJbHOTO, BHUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

Bba3oBble ucciienoBaTeIbLCKUE AeiiCTBUS

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHSATHUAMH M METOJaMU (PU3NUYECKOU
HaYKH;

BIIAJICTh HABBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON U MPOEKTHON JEATEILHOCTH B 00J1aCTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BIAJETh BUJAMHU JEIATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHHUSA, €r0 MHTEPIIpPETallUH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX CHUTYyalHMsX, B TOM 4YHCJIE TMPH
CO3/IJaHUHU YY9E€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajJlayy, BBIJBUIaTh
TUTIOTE3y €€ pelIeHHs, HaXOIUTh apryMEHTHl IS JI0Ka3aTelIhCTBA CBOUX YTBEP)KICHHM,
3a/1aBaTh NapaMeTPhbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TIOJYyYEHHBIE B XOJE PEIICHHWS 3aJauyd pPe3yJbTaThl, KPUTHYECCKU
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7]aud B 0Opa30BATEIILHON ACSITEIBHOCTH, B
TOM YHUCJIE TIPH U3YyUEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHHBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUUECKYIO 001aCTh KU3HEACSITEIbHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;
BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXObI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BJIQ/IETh HaBBIKAMHU IMOJIy4eHUs UHGOpMaUU (PU3UYECKOrO COJAEPKaHUS U3 UCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBJISATh IIOMCK, aHAJIM3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BAaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTUH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3aad C COOJIOJEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

co3/aBaTh TEKCThl (DU3MYECKOro coAepKaHHs B pa3iuuHbX (opmarax c ydérom
Ha3HAueHUs WHPOPMALWMK W [EJIEBOM AayAWTOPWUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaJIH3aIiH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

OCYIICCTBIISATH OOIICHNE HA ypOKaX (PU3UKU U BO BHEYPOUHOU ACSITEITHLHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO HM3JIaraTb CBOKO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHIMBHUIYaTbHOU PaOOTHI;

BbIOUpATh TEMAaTUKY M METOJIbI COBMECTHBIX NEHCTBUN C y4€TOM OOIIUX WHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 YJI€HA KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JEATENIbHOCTH, OpPraHU30BBIBATH U KOOPAMHUPOBATH
JIEUCTBUSA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHUCTBUM, PACOPENCNSTh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJIa U KAXKIOT'O YYACTHHKA KOMAH/IbI B OOIINIA pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AESITEIbHOCTh B 00JacCTH (U3UKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3aJIauH;

CaMOCTOSTENIBHO COCTABJIAThH IIJIaH PELICHHs PAacYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITTOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHI;

J1aBaTh OLIEHKY HOBBIM CUTYALIUSIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;



croco0cTBOBaTh (OPMHUPOBAHWIO M TPOSBICHUIO JPYIUIUM B 00JacTH (U3HKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBLHBLIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIAJCTh HAaBBIKAMU IO3HABATENBbHOM pe(dIeKcuH Kak OCO3HAaHHs COBEpIIaeMbIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3yJIbTATOB U OCHOBAHMI;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS T10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

IpUHUMATh ce0sl, TOHUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JEATEIBHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporecce MOoCTHKEHUS] JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS NPOTPaMMbI 1O (DHU3UKE IS
YPOBHSI CpeAHero oOmiero oopa3oBaHus y OOy4arolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
WHTEIJUICKT, MPEeAroaralomui chopMUPOBAHHOCTD:

CaMOCO3HAaHUs, BKJIIOUYAIOIIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHUue IIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTb aJalTHPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY

BHYTPEHHE! MOTHBAlLlMH, BKIIIOYAIOLIEH CTPEMJIEHHUE K JIOCTHIKEHHUIO LIEJIM U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATh, HCXO/s U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE IpPYTHUX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C IPYTHMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K koHiy oOydeHus mpeaMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YPOBHE JOJDKHBI OTpPakaTh
c(OpMUPOBAHHOCTH Y 00yYaOIIUXCSl YMEHUI:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIIMAIbHON M 3 TUYECKON
cdepax nesTeIbHOCTH YelloBeKa, Pojib U MECTO (PM3UKU B COBPEMEHHOW Hay4YHOI KapTHHE MHUpa,
poJIb  ACTPOHOMHMHM B IIPAKTUYECKOM JEATEIBHOCTH 4YEIOBEKAa W JAJBHEHMIIEM HAay4dHO-
TEXHUYECKOM DPa3BUTHM, 3HAYCHHE OMHUCATENBbHOM, CHCTEMAaTHU3UPYIOLIeH, OOBSICHUTEIBHON U
MPOTHOCTHYECKON (DYHKIHN (PU3UIECKON TEOPUM — DIICKTPOIUHAMUKH, CHEIUATBLHON TEOpUHr
OTHOCHUTEJIbHOCTH, KBaHTOBOW ¢u3uku, ponb ¢uznyeckoil Teopun B (HOPMHPOBAHUU
IpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJE;

pa3ianyaTh yCIOBHUS MPUMEHUMOCTH Mojeel pU3NYecKuX Tel U MPOLECCOB (SBJIECHUN):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IMOJIs, TapMOHMYECKHE KOJIeOaHMs,
MaTE€MaTUYeCKUl MAasATHHUK, WJICAIbHBIM NPYXUHHBII MAaATHHK, TapMOHHYECKHE BOJIHBI,
UealbHbIi KojeOaTeIbHBIH KOHTYp, TOHKas JIMH3a, MOJeNed aTroma, aTOMHOrO fapa u
KBAHTOBOM MOJIEIIN CBETA;



paznuyaTh YCJIOBHUS (TpaHHIBI, OOJACTH) TPUMEHUMOCTH (U3UUECKHX 3aKOHOB,
MOHUMATh BCEOOIIHI XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB M OTPAHHYEHHOCTh MCTIOIh30BAHUS
YaCTHBIX 3aKOHOB;

AHATM3UPOBATh U OOBSICHATH JJIEKTPOMATHUTHBIE MPOIECCHl W SBICHUS, HCIOJIB3YsS
OCHOBHbBI€ MOJOXEHHUS M 3aKOHBI 3JIEKTPOJUHAMUKY U CHEIHATbHON TE€OPUH OTHOCUTEIbHOCTH
(3aKOH CcOXpaHEHHUs DJJIEKTPUUECKOro 3apsijia, cwia Awmmepa, cwia JlopeHna, 3akoH
SJIEKTPOMArHUTHOM HWHIAYKIUHU, TpaBwio JleHma, cBszp DJIC caMOMHIAYKIMM B SJIEMEHTE
AIEKTPUUECKOM LIENHU CO CKOPOCThIO M3MEHEHMS CUJIBI TOKA, MOCTYJATHI CIEHHAIbHOW TEOpUU
OTHOCHUTEJIbHOCTH DWHINTEHHA);

AHATM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHl M SBICHUS, UCTIONB3YS MOJIOKCHHS
KBaHTOBOW (hm3uku (ypaBHeHUe DHHIITEHHA st (hoTod(PdeKTa, MepBblid U BTOPOU MOCTYJIAThI
Bopa, mnpuHOMN cooTHOmIeHHUs HeomnpenenéHHocTeil [ei3enOepra, 3aKOHBI COXpaHEHUS
3aps0BOIO M MAacCOBOTO YHCEN W SHEPruu B SACPHBIX PEaKUUsAX, 3aKOH PaJMOaKTUBHOTO
pacnaja);

OMKCHIBATh (PU3NYECKUE MPOLIECCHl U SBICHUS, UCHOJb3Ysl BEIMYMHBI: HAMPSHKEHHOCTD
ANEKTPUYECKOTO TIOJIs, MOTEHIHAI JJIEKTPOCTATUYECKOrO0 TIOJs, PAa3HOCTh MOTEHIIMAJIOB,
ANEKTPOABIKYIIAST CHUJIAa, MHIYKIUS MarHUTHOTO TIOJsl, MarHUTHBIA TOTOK, cuiia Amrmepa,
WHIYKTUBHOCTh, DJIEKTPOABUXKYIAs CHJIA CAMOWHIYKIMW, OSHEPrusi MArHUTHOTO TIOJIS
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJIBC, TIOJHAS HEPIHsl, SHEPTUs MOKOs CBOOOIHOMN
YaCTHUIIbI, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsil SApa, SHEPTUSI CBSI3H sI/Ipa;

OOBSACHATP OCOOCHHOCTH TMPOTEKaHWsS (PUIUUECKUX SBICHHUI: 3JIEKTPOMarHUTHAas
WHAYKIHSI, CAMOUHIYKIIHSI, PE30HAHC, HHTEPPEPEHIUS BOJH, TUPPAKIUS, TUCTICPCHs, ITOITHOE
BHyTpEHHee OTpaxeHue, Gporodnekrpudeckuii apdekt (poroaddexr), anvha- u H6era-pacnaisi
saqep, TaMMa-u3IIydeHue siaep, (U3HYECKHE NPHUHIMUIBI CIIEKTPAIBHOTO aHAM3a W PadOTHI
nas3epa;

OTPENIETIATh HANpaBlI€HWE WHIYKIIMM MArHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

CTPOUTHh HW300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKaJioM, TOHKOW JIMH30H, U
pPacCUUTHIBATH €r0 XapaKTePUCTHUKH;

MPUMEHSATH OCHOBOIIOJATAIOIINE ACTPOHOMUYECKHE TOHSTHS, TEOPUH W 3aKOHBI IS
aHanmM3a W OOBSICHEHUSA (PUINYECKUX TMPOIECCOB, MPOUCXOAAIIUX B 3BE3NAX, B 3BE3THBIX
CHUCTEMax, B MEXraJakTUUYeCKOW Cpeje; JBIKEHHS HEOECHBIX TeJ, DSBOJIONUH 3BE3A U
Bcenennoi;

MPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYMH C HCIOJIb30BAHUEM
OpsIMBIX  M3MEPEHHH, MPH 3ITOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHpPOBATh pPE3YyIbTaThl
MOJIYYEHHON 3aBHCHUMOCTH (PU3MUYECKHX BEJIMYMH B BHUAEC TPaQUKOB C y4ETOM aOCOIFOTHBIX
MOTPENIHOCTe U3MEPEHH, IENaTh BBIBOJIBI 110 Pe3yIbTaTaM UCCIIEIOBAHMUS,

MPOBOJANTH KOCBEHHBIC HW3MEpEHUs (U3WUYSCKUX BEIUYHH, TPH OTOM BHIOMPAThH
ONTUMATBHBIA METOJI W3MEpPEHUSs, OLIEHWBATh a0COJIOTHBIE W OTHOCUTENIbHBIE MOTPEITHOCTH
MIPSIMBIX ¥ KOCBEHHBIX NU3MEPCHHI;

MIPOBOJMTH OTBITHI MO MPOBEPKE MPETOKEHHON TUIIOTE3bI: MJIAaHHPOBATH SKCIIEPUMEHT,
coOMpaTh IKCHEPUMEHTATBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJYYCHHBIC PE3YJIbTAThl U JIeNIaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON TUIIOTE3HI;

OIMCHIBATH METOJIBI TIOJyUEHUS HAYYHBIX ACTPOHOMUYECKIX 3HAHU;

coOnrofaTh mpaBuiia OE30MACHOTO TpyJa NpU TMPOBEICHUU HCCIECIOBAaHUN B paMKax
y4eOHOTO  JKCIIEPUMEHTAa, TMpaKTUKymMa U  y4eOHO-HCCIIENOBATEIbCKOM ¥ MPOCKTHOU
JESTEIIbHOCTH C UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U 1a0OpaTOPHOTO 000PYI0BAHNUS;

pemaTh pacu€THbBIC 3a/1a9d C SIBHO 3aJaHHOW M HESBHO 3aJaHHON (PU3NYECKON MOJIEINbIO:
HAa OCHOBaHWHW aHAIM3a YCJIOBHS BBIOMPATH (PU3UUYECKHE MOJENH, OTBEYAIOIIME TPEOOBaAHUSIM
3a/1auu, TPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIATHl (PU3UIECKUX TEOPUN MPH
MCIIOJIb30BAaHUU MATeMaTUYECKUX METOJIOB PEIICHUS 33]a4, IPOBOAUTH PacYEThl HA OCHOBAHUU



MMEIOIINXCA JTaHHBIX, AHAJIM3UPOBATH PE3YyJbTaThl M KOPPEKTHPOBATH METOAbl PEUICHUs ¢
y4ETOM MOITYUYEHHBIX PE3YIbTATOB;

pelaTh KaueCTBEHHbIE 3aJauM, TpeOyIollue NPUMEHEHHU 3HAHUM U3 pa3HbIX Pa3/esioB
Kypca (M3HWKH, a TaK)Ke HMHTErpallid 3HAHUU W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIEMOYKY PACCYXKACHUH C OMOpPOMl HAa M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JJIs1 OOBSICHEHHS OCHOBHBIX MPUHIIMIIOB PabOThHI
WU3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOIIECCOB;

PUBOJIUTH MPUMEPHI BKIIaJ]a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, B 00OBSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;,

AQHAJIM3UPOBATH U OLIEHHWBATH MOCIEACTBHS OBITOBON U MPOU3BOJCTBEHHON JESATEILHOCTH
YeNIOBEKa, CBA3AHHOW C (DM3MYECKUMH MPOIECCaMH, C TMO3UINI IKOJIOTUIECKONW 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM IPHUPOAOIOIb30BAHUM, a TAK)KE PasyMHOM HCIOJIb30BaHUU
JOCTH>KEHUI HAYKU M TEXHOJIOTUH JJIs TadbHEHIIIEro pPa3BUTHSI YETIOBEUECKOTO 00I1EeCTBA;

MPUMEHSTh Pa3InYHbIe CIOCOOBI paboThl ¢ MH(pOpMaIel (HU3NYECKOTO COJIEpKaHus C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUH, IMPHU HSTOM HCIIOJIH30BAThH
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU MJIs IOUCKA, NEepepaboTKU U TMpeAbSBICHUS
y4eOHOM ¥ HAYYHO-TIOMYJISIPHOH WHQGOpMAIMU, CTPYKTYPUPOBAHHUS W HWHTEPIPETALUN
uH(pOpMallMK, TOJYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
MOJTy9aeMy 0 HH(POPMAITUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMECIOIINXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA HHPOPMAIIHH;

MPOSIBJIATh  OPraHU3allUOHHBIE H  [IO3HABATEJIBHBIE YMEHHUSI  CaMOCTOSATEIBHOTO
OpUOOpEeTEeHUsT HOBBIX 3HAHUW B  TMpoOLIECCEe BBHIMNOJHEHHS TMPOEKTHBIX U y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTath B TpyIle C HUCHOJHEHHEM pa3JIUYHbIX COLMAIBHBIX POJEH, MIaHUPOBAThH
paboTy TpyIIbl, PAMOHAIBLHO PACIPEEIATh ACATEIHLHOCTh B HECTAHIAPTHBIX CHUTYaIlUsX,
aJICKBaTHO OLEHMBATh BKJIAJ Ka)XOr0 M3 YYACTHUKOB IPYIIIbl B PELICHUE paccMaTpUBAEMOM
po0JIEMBI;

OPOSBIATE  MOTHBAIMI0 K  Oyaymed mpodecCHOHANbHOW — JIEATENbHOCTH IO
CIEIUATBHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIISL.

COILEPKAHUE OBYYEHUSA

IJIEKTPOAUHAMMKA (51 1)

IHocTossHHbIN J1eKTpUYecKuil TOK (19 4)

DNEKTPUYECKUH TOK. Y CIIOBUSI BO3ZHUKHOBEHUS DJIEKTpUUecKoro Toka. Cuna toka. CBs3b CHIIBI
TOKa C HaIpaBJIEHHOW CKOPOCTBIO. [[OCTOSHHBIN 3JEKTPUUECKUNA TOK. Y CIOBHE CYLIECTBOBAHHUS
MIOCTOSIHHOTO TOKa B MpoBoAHHKEe. McTouHuk Toka. ["anpBannueckuil snemeHT. CTOpOHHHE
cuibl. DJIC ncrtouHnka Toka. 3aBUCUMOCTD CHJIbI TOKA B MIPOBOJIHUKE OT MPUIIOKEHHOTO K HEMY
HarpsikeHuss. COnmpoTUBIEHUE MPOBOAHMKA. 3akoH OMa it OJTHOPOTHOTO MPOBOAHUKA. BosbT-
aMIlepHasl XApaKTEPHUCTHKA MPOBOJHUKA. 3aBUCUMOCTH COINPOTHBIEHUS OT TI'€OMETPUUYECKHX
pa3MepoB M Marepuaja IpPOBOJHUKA. YJEIbHOE CONPOTHBIEHHE. Pe3uctop. 3aBUCHUMOCTH
YACIBHOTO COIPOTUBIIEHUS IPOBOJHUKOB OT TEMIIEPATYPbl. Y IECIBHOE COINPOTUBIICHUE
HOJYNPOBOJHUKOB. COOCTBEHHAss MPOBOJUMOCTh MOJYNPOBOJHUKOB. CBEpXMPOBOJUMOCTD.
Kputnueckass temneparypa. OTinune [BHKEHHUS 3apsOKEHHBIX 4YacTHUIl B IPOBOJHHUKE U
cBepxmpoBoaHuke. M3oronnueckuit s¢dexr. Kyneposckue napsl. CoennHeHUs MPOBOJHUKOB.
OO61ee CONMpOTHUBIIEHUE MPU TOCIEAOBATEIHHOM COEIUHEHUH IMPOBOJHUKOB. DJIEKTpUUYECKas
IIPOBOJIMMOCTB ITPOBOJIHUKA.



[IpoBomuMOCTh LiEMM NpHU NapAJUIEIBHOM COECIUHEHUU IPOBOJHMKOB. ['HMapoanHamuyeckas
AQHAIOTHS TIOCJIENOBAaTENIBHOIO U MApPAJJIEIbBHOTO COEIMHEHUN MpOBOAHMKOB. C(CMeliaHHOE
COEIMHEHUE MPOBOIHUKOB. DJIEKTPUUYECKUE CXEMBI C IEpeMbIlUKaMu. MOCTUK YUTCTOHA.
3amMKHyTas 1eNb C OJHMM HCTOYHHUKOM TOKa. 3akoH OMa s 3aMKHYTOM LIEMH C OJHUM
ucToyHUKOM. Cuila TOKa KOPOTKOIO 3aMbIKaHUA. 3aMKHYTasl LIETIb C HECKOJIbKUMH UCTOUYHUKAMU
Toka. 3akoH Oma Ui Lenu ¢ HECKOJIbKMMHM HCTOYHMKaMHU Toka. Pacuer cuibl TOoka M
HaIIPSKEHUS B SJICKTPUUYECKUX LIETAX.

[MudpoBbie u aHamoroBeie dieKkTpuueckue npudopsl. Ammepmerp. IlynT. BombsT™meTp.
JoGaBouHoe compoTuBieHHe. Bxkiatodenwe ammepmerpa M BOJbTMETpa B Iiemb. Pabota
ANEKTPUUECKOro ToKa. TeroBoe AecTBUE 3JIEKTpUUECKOro Toka. 3akoH Jxoys-JIenna.
MOITHOCTh 3MEKTPHUECKOro Toka. llepenava 3MEKTPO’HEPTUU OT MCTOYHHMKA K TMOTPEOHTEINIO.
MaxkcumanbHasi MOIIHOCTb, INepenaBaeMasi morpedurento. [lorepu MOIIHOCTH B MOABOISAIINX
MPOBOJIAX. DJIEKTPOJMUTHL. DJIEKTPOIUTHYECKass auccouuanus. Dnekrpoyn3. 3axkoH Dapanes.
[Tocrosinnas ®apaznes. O0benuHenHsbI 3aKoH Papajes. [I[pumeHeHne 3IeKTPoIr3a B TEXHUKE.
MaruutHoe noJe (13 4)

[TocTostnaple MarHuThl. MarHutHoe mnojae. OnbiT Opcrena. BekTop MarHUTHONM WMHIYKUUU.
[IpaBuia OypaBurka U IpaBod pykH Ui mpsiMoro Toka. Ilpunnun cymepnosuruu. [IpaBuio
OypaBuWKa JJisi BUTKAa ¢ TOKOM (KOHTYpHOro TOKa). JIMHUM MarHUTHOW MHAYKIHUH. ['umoresa
Amriepa. 3eMHON MarHeTus3M.

JleficTBe MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM. 3akoH Awmrmepa. [IpaBuio neBoit pykwu.
Pamka ¢ TokOM B OJJHOPOJHOM MarHUTHOM moiie. OqHopoaHoe MarauTHOE nojie. CoOcTBEeHHAS
uHaykuus.  [IpuHOMNuanbHOE  YCTPOWMCTBO — JJIEKTPOM3MEPHUTENBHOTO  mpubopa U
3eKkTpoaBUrarens. [eficTBue MarHUTHOIO MOJIsl Ha JBUXKYIIMECS 3apsyKeHHble yacTHllpl. Cuna
Jlopenua. IlpaBuno neBoil pyku. Ilnockue TpaekTOpuM ABUKEHHUS 3apSKEHHBIX YacTULl B
OJIHOPOJAHOM MarHuTHOM moine. Macc-criektporpad. [IpuHIun u3MepeHus: mMacc 3apsKEHHBIX
gacTull. [[MKIOTpOH. JIBM>KEHHME 3apsyKEHHBIX YacTUIl B OJHOPOAHOM MAarHUTHOM TIOJIE.
OcoOeHHOCTH JBMKEHMSI 3apsDKEHHBIX 4YacTHIl B  HEOJHOPOJHOM MAarHUTHOM  IIOJIE.
Panunanmonnsie nosica 3emiu. BzauMoaeiicTBuE 3JIEKTPUUECKUX TOKOB.

Maruutsbiii notok. PaGota cunel AMiepa Npu NEpeMENIeHMHM TPOBOJHHUKA C TOKOM B
MarHuTHOM Tosie. THAYKTHBHOCTh KOHTYpa ¢ TOKOM. DHEPrusk MarHUTHOTO ToJis. MarHuTHoe
more B BemecTBe. JluamarHeTwkw, TapaMarHeTHKH, (QeppoMarHeTuku. MarHurtHas
npoHuniaeMoctb cpenbl. [[uamarnetusm. Ilapamarnerusm. @®eppoMarHeTMK BO BHELIHEM
MarHuTHOM noJjie. OcTtaTouyHasi HAMarHH4Ye€HHOCTb.

duekTpoMarHeTusm (9 4)

Pa3nenenune pa3sHOMMEHHBIX 3aps0B B MPOBOJHUKE, NBUXKYIIeMcs B MarHUTHOM moise. D/1C
WHIYKIWAWA. OJNEKTPOMATrHUTHAs WHAYKIUA. 3aKOH 3JIEKTPOMAarHUTHOM HMHAyKIMH. lIpaBumio
Jlennia. CriocoObI monyueHuss HHAYKIMOHHOTO ToKa. Ombitel dapanes. Camounaykiusa. OmnbIT
I'enpu. OJAC camomHaykumu. TokM 3aMblKaHUS W pa3MblKaHusA. Bpems pemakcanun.
Hcnonb3zoBanue AIEKTPOMATrHUTHOMN WHIYKIUU. Tpanchopmarop. Koaddurnment
Tparcopmaruu. [ToBbIIIAIONTNI 1 TOHIKAIONMIUI TpaHC(HOPMATOPHI.

DNeKTpOMarHuTHasE MHAYKUUS B coBpeMeHHoW TexHuke. DJIC B pamke, Bpamiaromieiics B
OJIHOPOJAHOM MarHuTHOM nojse. ['eHeparop mepemeHHoro Toka. llorepu snekTposHEpruu B
JUHUSX AJekTponepenadn. Cxema nepeaayu JIeKTPOIHEPruu NoTpeOUTeNto.

enu nepemennoro Toka (10 4)



[IpencraBnenre rapMOHUYECKOTO KOJIeOaHMs Ha BEKTOPHOU nuarpamMme. MrHOBEHHOE 3HaUeHUE
Hanpsbkenus. daza konedbanuii. HauanpHas daza konebaHui.

CrnoxxeHnue IByX KoJjieOanwii. Pesuctop B memu mepeMeHHOro Toka. [leiicTByroimiee 3HadeHUE
CHUJIBl TIEPEMEHHOTO TOKa. AKTHUBHOE comnpoTuBieHue. Pa3psiiaka konaeHcatopa. Bpewms
penakcanuu R—C-uenu. 3apsaka konjaeHcaropa. Tok cMelieHus. MarHuTO3JIeKTpUYECKas
nHaykuug. EMkoctHOoe comportuBienue. MHayktuBHoe comnpotuBieHue. CpeaHee 3HaueHue
MOIIIHOCTH [IEPEMEHHOI0 TOKA B KaTYIIKE 3a IEPHO/.

CBOOOJIHBIE TapMOHUYECKHE JIIEKTPOMATrHUTHBIE KojeOaHusi B KoJebaTeIbHOM KOHTYpE.
DOHeprooOMeH MexXIy OJJCKTPUUECKUM U MarHuTHeIM moyisMu. KoneGaTenbHbll KOHTYP.
®opmyna Tomcona. BelHYKA€HHBIE 3JI€KTPOMAarHUTHBIE KOJIEOaHHUS B KOJIeOATEIbHOM KOHTYDE.
BekrTopnas nuarpamma miis  KojebarenbHOro KoHTypa. IlonHoe comnmpoTHBIEHHE KOHTYypa
nepeMeHHOMY TOKy. Pe3oHanc B konebaTtenbHOM KOHType. Mcronb30Banue sSBJICHUS pe30HaHCa
B PaJINOTEXHUKE.

CobOcTBeHHasi MPOBOJIUMOCTD TONTYNPOBOAHUKOB. [IpuMecHass mpoBoauMOCTh. JlOHOpHBIE U
akuenTopHele npuMecu. llomynmpoBonHuku N- u p-tuna. p—~n-Ilepexon. Bonbr-amnepHas
XapakTepucTuka p—~N-nepexona. IlomynpoBoIHUKOBBIM AWOA. BeinpsiMieHue nepeMeHHOro
Toka. OOHO- W JABYXIONYNEPUOAHOE BBIIPSAMIEHHE. N—p—N- U p—N—p-TPaH3UCTOPHI.
Yceunurens Ha TpaH3ucTope. ['eneparop Ha TpaH3UCTOPE.

IJIEKTPOMAT'HUTHOE U3JIYUEHMUE (43 4)

H3iyyenne u npueM 3JIeKTPOMATHUTHBIX BOJIH paauo- 1 CBU-aunanasona (7 4)
OnexTpoMarHuTHble BOJHBL. OmnbiT ['epra. M3nmyueHue snekTpoMarHUTHBIX BOJH. IlnoTHOCTH
SHEPIUH 3JIEKTPOMArHUTHOTO MOJIS.

berymast rapMmoHnYecKas 371€KTpOMarHuTHas BojiHA. JlJInHA BOJIHBI. Y paBHEHHS HAIPSHKEHHOCTH
AIEKTPUYECKOTO TOJII M MHAYKIHS MArHUTHOTO TOJS JUisl Oeryiieil rapMOHUYECKOW BOJIHHBI.
[Tonsspuzanus BosHbl. VIHTEHCMBHOCTH BOJIHBL. [IOTOK SHEprum M IJIOTHOCTH MOTOKA 3HEPTUU
JIEKTPOMAarHUTHOW BOJHBI. 3aBUCHUMOCTb WHTEHCUBHOCTU 3JIEKTPOMarHUTHOM BOJIHBI OT
PAacCTOSIHUA JJO UCTOYHUKA U3TTyYEHUS U €r0 YacTOTHI.

JlaBieHME M WMITYJIbC AJIEKTPOMArHUTHOW BOJIHBL. M3MepeHue naBieHus cBera. [paHuULbI
JMANia30HOB JUTMH BOJIH (YacTOT) CHEKTpa 3JIEKTPOMATHUTHBIX BOJH U OCHOBHBIE MCTOYHUKHU
U3ITy4YeHUsT B COOTBETCTBYIOIIMX Juamna3zoHax. [IpuHmmnsl paguocBsizu. Buasl paauocBssu.
Panuonepenaya. Monynsanusa nepesaBacMoro CUrsaina. AMIUIMTYHAsE U YaCTOTHAs MOJYJISALIAS.
[lpuniunuanbHas  cXxemMa  NepefaTyuka  aMIUIMTYJIHO-MOJYJUPOBaHHBIX  KoOJeOaHUil.
Paguonpuem. JlerektupoBanue curiana. Cxema npocTeinuiero paauonprueMHHKa.
I'eomerpuueckas ontuka (17 4)

BosnHa Ha MOBEpXHOCTH OT TOUEYHOI'O UCTOYHUKA.

[Tpuntun Troiirenca. 3akoH oTpakeHus BOJH. OOpaTHUMOCTh CBETOBBIX Jyudeld. OTpaxxeHue
cBera. M3o0OpakeHue mpenMera B IUIOCKOM 3epkajie. MHumoe uzoOpaxkenue. [Ipermomiienue
BOJIH. 3aKkoH TmpesnomiieHusa. AOCONIOTHBIM TMOKaszarenab mpesomseHus cpeasl. [lomHoe
BHYTpEHHEE OTpaxkeHHe. VIcronb3oBaHME IOJHOIO BHYTPEHHETO OTPAXKEHHsSI B BOJOKOHHOM
ontuke. Jlucnepcusi cmera. Ilpusma Herlorona. 3aBUCHMOCTH aOCOJIIOTHOTO ITOKa3aTels
IpeJoOMIIEHUSI OT 4acTOThl CBETOBOHM BosHBL. IlocTpoeHue u300pakeHuil W xona jgy4yed mpu
npenomiieHuu cBeta. [IpoxoxkaeHne cBeTa yepes3 MII0CKONApaJIeNIbHYIO MIJIACTUHKY W IIPU3MY.
[Tpu3ma NOJHOTO BHYTPEHHETO OTPAKEHHUS.

JIlunzel. Tunsl nun3. Cobuparomue U paccenBaromue JUH3bL. ToHKas nuH3a. [MaBHBIA (Qokyc
nuH3bl. PokycHoe paccTtosiHue. Ontuyeckas cuia JuH3bl. OCHOBHBIE JIyud JJis coOuparoein
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nuH3bL. M300paxkenne npeaMera B coOuparomieit unaze. Tumbl n3obpaxenuit. opmyna TOHKOM
coOuparonieii TMH3bI. XapaKTePUCTUKU N300paKeHUI B COOMPAIOIINX JIMH3AX.

OcHOBHBIC JIy4H ISl pacCeHBaroOIIel THH3bL. M300pakeHne mpenMera B pacCEeUBAIONICH JTMH3E.
dopmynia TOHKOW pacCEMBAIONICH JMH3BI. XapaKTePUCTHKU H300paXKCHHsI B PacCceUBaOIIEH
mun3e. I'paduku 3aBucumoctu f(d) u I'(d). ['maBublid Gokyc ontuueckoir cucrembl. DokycHOE
paccTossHUE CUCTEMBI U3 JIByX COOMpPAIOIIUX JIMH3, U3 PACCEMBAIOLICH U cOOMparOLIeH JIMH3BIL.
OnTHueckast cuiia CUCTEMBbI OJIM3KO PACHOJIOXKEHHBIX JINH3.

YenoBeueckuil rna3z kak ontuueckas cucrema. CtpoeHue riasza. Akkomopauus. PaccrosHue
Hawtyuiiero 3penus. Jlegextsl 3peHus u ux koppexuus. AcrurmaruzM. Onruyeckue npudopsl,
yBenuuuBaromme yron 3peHus. Jlynma. VYriooBoe yBenuueHue. ONTHYECKHM MHUKPOCKOIL.
OO0bexTHB 1 oKyJsip. OnTHYECKUH TenecKom-pedpakrop.

BosHoBas onTuka (8 4)

Wutepdepennyst BoaH. [IpUHIMI HE3aBUCUMOCTH CBETOBBIX My4ykoB. CJOXEHHE BOJIH OT
HE3aBUCHMBIX TOYEUHBIX UCTOYHUKOB. VIHTepdepenius. KorepentHsle BomHbl. Bpems u nimnHa
KOT€PEHTHOCTH. YCJIOBUS MHHMMYMOB M MAaKCUMyMOB IIpU HHTep(EpeHIUH  BOJIH.
['eomeTpuueckast pa3HOCTb X0/1a BOJIH. VIHTepdepeH sl CHHXPOHHO U3Ty4arolX UCTOYHUKOB.
OmnbiT FOHra. Crioco0b! noy4eHust KOrepeHTHbIX UICTOUHUKOB. MIHTepdepeHns cBeTa B TOHKUX
wieHkax. lIlpocBernenne ontuku. Hapymenwe BomHOBoro ¢ponrta B cpene. dudpaxius.
Hudpakuus csera Ha menu. [lpunnun [tolirenca—®penens. 3ona Dpenens. Y cCIoBHS
TUQPAaKIMOHHBIX MHHUMYMOB W MakCHMyMOB. OcoOeHHOCTH IU(PAKIMOHHON KapTHHBI.
Hudpakumonnas pemerka. [lepuon pemeTku. YCIOBUS TJIaBHBIX MaKCHMyMOB M TOOOYHBIX
MUHMMYMOB. Pa3zpemiaroniasi ciocoOHOCTb JUPPAKLIIUOHHON PELIETKH.

KBaHTOBasi TEOPHSA 3JIEKTPOMATHUTHOI'O U3JIy4YeHHUs M BemecTBa (11 4)

TennoBoe nznydyeHue. AGCOIIOTHO yepHOe Teno. YibTpaduoseroBas karactpoda. KaHnroBas
runote3a [lmanka. 3akoHbl TemiaoBoro u3nydeHus. @DotoH. OcHOBHbBIE (u3NYECKHE
xapakTepucTuku potona. Poroapdext. OnbiTel CToNeToBa. 3aK0HBI hoTo3DhDeKTa.

KBanrtoBas Tteopus ¢poroadpdexra. Pabora Beixona. YpaBHeHnue JiHiITelHaA A1 GoTodddeKTa.
3aBUCHUMOCTh KHHETHYECKON IHEPTUH (POTOIIEKTPOHOB OT YACTOTHI CBETA.

Kopnyckynsipable 1 BOJHOBbIE cBOMCTBAa (OTOHOB. KopmycKyJIsipHO-BOJIHOBOM yallu3M.
Hudpaxknus otnenbHbIX (oToHOB. I'mnoresa ne bpoing. [Jnuna BomHbel ae  bpoiis.
CootHoueHue HeonpeaeaeHHocTel I eiizenoepra.

[Tnanerapnas monens aroma. OmbiT Pesepdopna. Pasmep aromuoro sipa. Teopus atoma
Bojopona. Ilepserii mocrynar bopa. IlpaBuno kBaHTOBaHus op6but bopa. DHeprernueckuii
CIEKTp aroMa Boaopoaa. JHeprus uoHm3aumu. Bropoil nmocrymar bopa. Cepunm mnsmyudeHus
atoma Bojopoaa. Bunbl usnydeHuit. Jluneinyarsii cnektp. CHeKTpaldbHBIM aHAIN3 M €ro
IPUMEHEHHE.

[Tpomeccrl B3aumozeiicTBus atoma ¢ goronom. Jlazep. [lpuniun neiictus nazepa. OCHOBHbBIC
0COOEHHOCTH Jla3epHOro u3nnydeHus. [Ipumenenue na3epos.

OnexTpuueckui paspsn B razax. HecaMocTOATENbHBI M CaMOCTOSITENBHBIN pa3psabl. Bumbl
ra3zoBoro paspszaa. ['a3oBblii pa3ps B COBpEMEHHON TEXHUKE. DIIEKTPUUYECKHUI TOK B BaKyyMe.
®U3UKA BBICOKUX SHEPT UM (16 u)

®u3uka atoMHoro sapa (10 4)

IIpotoH u HelTpoH. IIpoToHHO-HEWTPpOHHAsA Moaenb saapa. M3otonbl. CHiIbHOE B3aUMOJEHCTBHE
HyKJ10HOB. KoMnToOHOBCKas AnmHa BOJIHBI yacTUIbl. CocTaB U pa3Mep sapa. Y ieiabHas SHeprus
CBS3M. 3aBUCUMOCTh YJEJIbHON 3HEPTUU CBSI3U HYKJIOHA B siipe OT MaccoBoro uucia. CuHTe3 u
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JeneHne anep. PannoakTnBHOCTh. BHIBI paguOaKTMBHOCTU: €CTECTBEHHAs W HCKYCCTBEHHAS.
PagnoakTuBHBIN pacnaa. Anbda-pacnan. DHeprus pacmana. bera-pacman. ['amMmma-uzinydeHwue.
[lepuon mnomypacnaza. 3akoH pPaJMOAKTUBHOIO pacnaaa. AKTHUBHOCTh PaJUOAaKTHUBHOIO
BelecTBa. PaqnoakTuBHbIE CEpUH.

HckyccTBeHHast paaMoakTUBHOCTh. [leneHue spep ypana. Llemnas peakuust JesieHus.
CamononnepxuBaromascss peakuus nenenus anep. Kpurnueckas macca. Kpurtudeckuil pasmep
AKTUBHOM 30HBI. SInepHbI peakTop. OCHOBHBIE 3JIEMEHTHI AEPHOIO PEAKTOPA U UX Ha3HAYCHHUE.
AtomHuas osnektpoctanius (ADC). MomHocTh peakTopa. Snepnas Oe3omacHocth ADC.
Tepmosimepuele  peakuuu. Peakums cuHTE3a Jerkux —saep. TepMOSIEpHBI  CHHTES.
VYihpaBiuseMbli  TEPMOSACPHBIA  CUHTE3. flnepHoe opyxue. VYcCiIOBUE BO3HUKHOBEHMS
HEYNPaBISEMON IIETHOW peakuuu JeneHus sjaep. ATomHas Oom0Oa, ee NpUHIMIHATbHAS
KOHCTpYKUUs. Bogopoanas (TepmosiaepHasi) 6oM0Oa, ee MpUHIUIHATIBHAS KOHCTPYKIIHSL.
buosornueckoe elcTBHE PpagUMOAKTUBHBIX M3JIydeHMH. Bo3geicTBue paavoakTUBHOIO
u3aydeHus Ha BemiecTBo. Jlo3za mornomieHHoro usnydyeHus. KoadduuumeHt oTHocuTenbHOU
OMOJIOTMYECKOM AaKTUBHOCTU. OKBHUBAJICHTHas J103a IIOMVIOIIEHHOro Mu3iyueHus. Bxiaz
Pa3IMYHBIX UCTOYHUKOB MOHU3HUPYIOIIETO AIEPHON PEAKLINH JEJICHNUS;

JJyieMeHTapHbIe YacTHLBI (6 1)

Knaccugpukanust smementapupix vactull. @epmuonsl u  06030HbL. [Ipuammn  [laymm.
Pacnpenenenne (epMHOHOB 1O SHEPreTUYECKHM COCTOSHHSM. AHTHYAcTUIBL [IpuHImI
3apsaoBoro comnpsbkeHus. Ilpomeccsl B3aumorpeBpallleHUs 4acTUll. AJpPOHBI U JIEHTOHBI.
JlenroHHBII 3apsij. 3aKOH COXpaHEHUs JIENTOHHOTO 3apsana. Ciiaboe B3auMOACHCTBUE JIEITOHOB.
bera-pacnaz ¢ yuactuem npomexyroutoro W-6o30Ha.

Knaccudukanus u ctpyktypa aapoHoB. Me3onsl u 0apuonsl. [loarpynmnsl 6apuonos. CTpykTypa
anpoHoB. KBapkoBas runoreza M. I'ennimana u /1. Befira.

KBapku M aHTUKBAapKH. XapaKTEpUCTHUKU OCHOBHBIX THUIIOB KBapKOB. 3aKOH COXpPaHEHUs
O6apuoHHOro 3apsaa. Apomar. BzaumopeiictBue kBapkoB. LlBer kBapkoB. DyHJIaMeHTalbHbIE
yactuubl. KBapk-nentoHHas cummerpus. @DyHAaMeHTalbHbIE YacTHUIBI, 00pa3ylolue
Bcenennyto. Tpu nokonenus GpyHaaMeHTaIbHBIX YacTHIL. [ TFOOHBI.

SJIEMEHTBI ACTPO®PU3UKHU (8 u)

IBoJonusi Beeennoii (8 1)

ACTpOHOMMYECKHE CTPYKTYpBI, UX cpenHuil pasmep. IIpumepHoe umcno 3Be3n B ['amaktuke.
Pa3z6eranue ramaktuk. 3akoH XaO6na. KpacHoe cmemieHue crekTpaibHbIX JUHMNA. Bospact
Bcenennoii. Mogens ®punmana. Kpurtnueckas minotHocTe BceeneHHol. bosbmoil B3pbIB.
OcHoBHBIE IIEPHO/IBI 3BOIIOLMY BeeneHHo.

Kocmonornueckas moxens bonbsmoro B3peiBa. IlnankoBckas smoxa. BemecTtBo B paHHen
Bcenennoit. JloMmuHUpOBaHUE U3IIyUYEHUs. Dpa HYKICOCUHTE3A.

OOpa3zoBaHue BOAOPOJHO-TENMEBON IUIa3Mbl. Jpa aromMoB. PenukToBOEe  M3IIydeHHE.
OOpa3zoBaHue CBEpPXCKOIJICHUH TajakTUK, OJUIMITHYECKMX M  CIHPAIbHBIX TalaKTHK.
BosnukHoBenue 38e31. [IpoTOH-IPOTOHHBIN UKII.

OBoumonius 3Be3]l paznuuHod Macchl. KopuuHeBblii um Oenblii kapiauk. KpacHblif rurant u
CBEPXIMI'aHT.

[TnanerapHast TymaHHoCcTh. HeliTpoHHas n cBepxHOBas 3Be3Aa. CHHTE3 TSDKEIBIX XMMHYECKHX
anemenToB. KBazappl. Xumuueckuii coctaB Mexi3Be3qHoro Bemectsa. O0pazoBanue ConHeyHOU
cuctembl. OOpazoBaHue MPOTOCOIHIIA U ra30nblIeBoro aucka. [Inaneresumanu. [IporomnianeTs.
O06pa3oBaHue U 3BOJIOLUS TUIAHET 3€MHOM TPYIIIBI U IUIAHET-TUTaHTOB.
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Acteponnbl 1 komeThl. JKu3Hb B COJTHEUHOM cUCTEME.

Kuzus Bo Beesennoi
OBOBIHIAKMLIEE IOBTOPEHHE (32 u)
JJIABOPATOPHBIN ITIPAKTUKYM (20 9)

TemaTruuyeckoe MJIAHNPOBAHUE, B TOM YHCJIE ¢ Y4eTOM padoyeil MporpaMMbl BOCIUTAHUSA €
yYKa3aHHeM KOJIHYeCTBAa YaCOB, OTBOAMMBIX HA OCBOEHHE KAK/10i TeMbl ¢ IPUMEHEeHHeM
3JIeKTPOHHBIX (LM (POBBIX) 00pa3oBaTe/IbHbIX PECYpCOB

Ne
w/n

=

L7

i

o

(2]

]

(oo}

Tema ypoka

KommuecTro yacoB

Bcero

KoHTtposbHble
paboTsl

Ipaxtuueckue
paboTsl

DneKTpoHHbIe LH(POBBIE
00pa3oBaTeIbHbIC PECYPChI

NHcTpyKTax no Tb. dneKkTpuyeckunii Tok. Cuna ToKa

Bubnnoteka LLOK

MCTOYHMK TOKa

Bubnnoteka LLOK

NCTOYHUK TOKa B 9N1EKTPUYECKOM Lenun

Bubnnoteka LLOK

BxoaHaa KOHTpo/bHan paboTa

3akoH Oma Aans o4HOPOAHOro NPOBOAHMKA (y4acTKa
uenu)

Bubnnoteka LLOK

COI'IpOTMBJ'IeHVIe npoBoAHWMKa

Bubnnoteka LLOK

3aBncMMOCTb yAenbHoro conpoTtusneHnA
NPOBOAHUKOB U NONYNPOBOAHUKOB OT TEMMNepPaTypbl

Bbubnnoteka LLOK

CBepxnpoBOAMMOCTb

Bbubnnoteka LLOK

CoegnHeHNA NPOBOAHMKOB

Bubnnoteka LLOK

PacueTt conpoTnBaeHNA INEKTPUYECKNX LI,EI'IEI‘;I

Bubnnoteka LLOK

NabopatopHaa  pabota Nel  «MccnepgoBaHue
CMELUaHHOro CoeANHEHUA MPOBOAHUKOBY

KoHTponbHasa paborta Nel «3akoH Oma A/1a yyacTka
uenm»

Bbnbnnoteka LLOK

3akoH OMa gns 3aMKHYTOM Lenu

Bbnbnnorteka LOK

NabopaTtopHana paborta Ne2 «M3yuyeHne 3akoHa Oma
ONA MOJIHOM uenm»

3akoH OmMa gns 3aMKHyTOM Lenun. PacyeT cuibl TOKa

Bubnnoteka LLOK
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Tema ypoxa

KommnuecTro yacos

Bcero

KoHTtpoibHble
paboTsl

Ipaxtuueckue
paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPChI

N HanpAXeHUA B 3/TIEKTPUHECKUX LenAax

M3Mep6HME CUIbl TOKA U HanpAXXeHunAa

Bubnnoteka LLOK

TennoBoe AeNCTBME 3/EKTPUYECKOTOo TOKa. 3aKoH
[>xoyna-JleHua

Bubnnoteka LLOK

Mepegaya 3NEKTPO3HEPrMM OT  WUCTOYHMKA K
noTtpebutento

Bubnnoteka LLOK

JNIeKTPUYECKUA TOK B pacTBopax M pacrniasax
3/1eKTPONUTOB

Bubnnoteka LLOK

KoHTponbHas pabota No2 «3akoH Oma ann
3aMKHYTOM LLenn»

MariutHoe B3aMmogeicteme. MarHuTHoe nose
3/1EKTPMYECKOro TOKa

Bubnnoteka LLOK

JSTMHUN MarHUTHOM UHAYKUMK

Bubnnoteka LLOK

[encTBne MarHUTHOrO NOAS HA NPOBOAHMK C TOKOM

Bubnnoteka LLOK

PamKa c TOKOM B O4HOPOAHOM MarHUTHOM noJse

Bubnnoteka LLOK

[encTBMe MarHUTHOrO MoAA Ha  ABMXKyLMeca
3apArKEeHHbIe YacTuLbl

Bbubnnoteka LLOK

Macc-cnekTporpad 1 LMKNOTPOH

Bbubnnoteka LLOK

MPOCTPaHCTBEHHbIE  TPaeKTopuM 3apAXKEHHbIX
4acTuL, B MarHMTHOM Mone

Bubnnoteka LLOK

B3aMmoaencTBMe 3N1EeKTPUUECKMX TOKOB

Bubnnoteka LLOK

MarHUTHbIN NOTOK

Bubnnoteka LLOK

3Hepr|/|ﬂ MarHMTHOro nosiA TOKa

Bbnbnnoteka LOK

MarHutHoe none B BewecTse

Bubnnoteka LLOK

deppomarHeTmsm

Bubnnoteka LLOK
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Tema ypoxa

KommnuecTro yacos

Bcero

Kontponbhbie || IIpakruyeckue
paboTsl paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPChI

KoHTposbHana paboTa Ne3 «MarHuTHoe none»

S0C B NpPOBOAHMKE, AOBMXKYLWEMCA B MArHUTHOM
none

Bubnnoteka LLOK

3I'IEKTpOMa FTHUTHaA MHOYKUUA

Bubnnoteka LLOK

Cnocobbl NoNy4eHUa MHAYKLMOHHOIO TOKa

Bubnnoteka LLOK

TOKWM 3aMbIKaHMA U Pa3mMbiKaHNA

Bubnnoteka LLOK

NabopatopHas pabota No3 «WU3yyeHue sBneHUn
3N1EeKTPOMArHUTHON MHAYKLUMU»

Ucnonb3oBaHue 3J'IEKTpOMaI'HMTHOVI MHOYKUWNN

Bubnnoteka LLOK

FeHepupoBaHME NEPEMEHHOrO 3/IEKTPUUYECKOrO TOKa

Bubnnoteka LLOK

MNepenaya aIeKTPO3HEPINUM Ha pacCToAHUE

Bubnnoteka LLOK

KoHTponbHaa pabota No4 «IneKTpomarHutHas
MHAOYKUMA»

BeKkTopHble gnarpammbl NS ONUCAHUA NepPeMEHHbIX
TOKOB W HanpAXeHui

Bubnnoteka LLOK

Pe3ncTop B Lenn nepemeHHOro ToKa

Bubnnoteka LLOK

KoHAaeHcaTop B Llenu nepemeHHOro ToKa

Bbubnnoteka LLOK

KaTylwKa MHAYKTMBHOCTU B LLEMW NepeMeHHOro TOKa

Bubnnoteka LLOK

CB0o60AHbIE FAPMOHMYECKUE  3NEKTPOMArHUTHbIE
KonebaHus B KonebaTelbHOM KOHType

Bubnnoteka LLOK

KonebatenbHblii KOHTYP B LLENW NepeMeHHOro ToKa

Bubnnoteka LLOK

anMECHbII‘;I nonynposogHMK — COCTaBHaA 4acCTb
3/1EMEHTOB CXeM

Bbnbnnoteka LOK

MonynpoBOAHWMKOBbLIA ANOA

Bbnbnnorteka LOK

TpaH3McTop

Bubnnoteka LLOK
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Tema ypoxa

KommnuecTro yacos

Bcero

KoHTtpoibHble
paboTsl

Ipaxtuueckue
paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPChI

KoHTposbHana paboTa No5 «MepemeHHbIN TOK»

Bubnnoteka LLOK

3I'IEKTpOMa THUTHbIE BOJIHbI

Bubnnoteka LLOK

PacnpocTpaHeHWe 31eKTPOMarHMUTHbIX BOJIH

Bubnnoteka LLOK

3Heprm|, nepeHocnmasn NNEKTPOMArHUTHbIMU
BO/IHaMM

Bubnnoteka LLOK

[asneHne un MMNYNbC SNEKTPOMAlrHUTHbLIX BOJTH

Bubnnoteka LLOK

CI'IEKTp 3NNEKTPOMArHUTHbIX BOJTH

Bubnnoteka LLOK

Pagno- wu CBY-BonHbl B  CcpeactBax  CBA3M.
PagnotenedpoHHana cBA3b, paanoBeLLaHne

Bubnnoteka LLOK

KoHTponbHaa paboTta Ne6 «WU3nyyeHMe n npuém
3/1eKTPOMarHuUTHbIX BOAH paamo- u CBY granasoHa»

Bubnnoteka LLOK

MpuHumn MolireHca. OTparkeHne BOSH

Bubnnoteka LLOK

MpenomneHune BOH

Bubnnoteka LLOK

NabopaTtopHan paboTa Ned «M3mepeHne nokasartens
NPesoMIeHUA CTeKNa»

[uncnepcus ceeTa

Bubnnoteka LLOK

MocTpoeHne wu30bparKeHUt U xopa Anyyen npu
npesom/IeHNn CBeTa

Bbubnnoteka LLOK

KoHTponbHaa  pabota N7  «OTpa)keHue U
npenomaeHne ceeTa»

JINH3bI

Bbnbnnorteka LOK

Cobupatope NnH3bI

Bubnnoteka LLOK

M306paxkeHune npeamera B cobupatolLein anHse

Bubnnoteka LLOK

dopmyna TOHKOM cobupatoLLeit NH3bI

Bbnbnnorteka LOK

KoHTponbHas paboTa 3a nepsoe noayroamne

Bubnnoteka LLOK
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Tema ypoxa

KommnuecTro yacos

Bcero

KoHTtpoibHble
paboTsl

Ipaxtuueckue
paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPChI

PacceuBatowme nnH3bl. U3obparkeHne npeamera B
paccenBatowen NMH3e

Bubnnoteka LLOK

CDOKyCHOE pacctoAHne N onTn4eckaa cnsia CUCTeEMbI
13 ABYX JINH3

Bubnnoteka LLOK

YenoBeyecKuit rnas Kak onTuyeckas cuctema

Bubnnoteka LLOK

OnTnyeckne npubopbl, yBe/NMYMBAKOWME  Yroa
3peHus

Bubnnoteka LLOK

PeweHune 3apay

Bubnnoteka LLOK

KoHTponbHaA pabora Ne8  «leomeTpuyeckasn
ONTUKa»

NHTepdepeHuns BoH

Bubnnoteka LLOK

BsaumHoe ycuneHue u ocnabneHve BOAH B
npocTpaHCcTBe

Bubnnoteka LLOK

NHTepdepeHLma ceeTa

Bubnnoteka LLOK

Oudpakums ceeTta

Bubnnoteka LLOK

labopaTopHas pabota Ne5 «HabntogeHune
nHTepdepeHUnn 1 andpaKkunm ceeta»

OndpaKkLMOHHAA pelleTKa

Bbubnnoteka LLOK

NabopatopHasa pabota Ne6 «M3mepeHune AAUHbI
CBETOBOM BOJIHbI C MOMOLWbIO AUPPaKLNOHHOM
peLweTkn»

KoHTposibHana paboTa N29 «BonHoBas onTuka»

Bbnbnnoteka LOK

Tennosoe n3nyyeHue

Bubnnoteka LLOK

doToadpoekT

Bubnnoteka LLOK

KopnyckynAapHO-BOJIHOBOM Ayanv3m

Bbnbnnoteka LLOK

BonHoBble cBOMNCTBA YacTtuy,

Bubnnoteka LLOK
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Tema ypoxa

KommnuecTro yacos

Bcero

KoHTtpoibHble
paboTsl

Ipaxtuueckue
paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPChI

CtpoeHune aToma

Bubnnoteka LLOK

Teopus aToma BoAOpPOAa

Bubnnoteka LLOK

MornolieHme 1 u3nyyeHne ceeta aToMom

Bubnnoteka LLOK

Ne7
NIMHENYaToro 1 CM/IOLWHOTO CNEKTPOB UCMYCKaHMA»

labopaTopHas paboTa «HabnogeHue

J/lasep

Bubnnoteka LLOK

JNeKTPUYECKUIA paspAag, B rasax

Bubnnoteka LLOK

KoHTponbHasa pabota Nol0 «KsaHTOBaA Teopusn

3NEKTPOMArHNTHOIoO U3Nny4eHNA N BelwecTea»

Bubnnoteka LLOK

CocTtaB aToMHOro agpa

Bubnnoteka LLOK

JHeprus cBA3u HYKJOHOB B AApe

Bubnnoteka LLOK

EcTecTBeHHaA pagMoOaKTUBHOCTb

Bubnnoteka LLOK

3aKOH pafaMOoaKTMBHOrO pacnasa

Bbubnnoteka LLOK

MCKyCCTBeHHaH PaANOaKTUBHOCTb

Bubnnoteka LLOK

Mcnonb3oBaHWe 3Heprun aeneHus sgep. fAaepHas
3HepreTukKa

Bubnnoteka LLOK

TepmoagepHbI CUHTE3

Bubnnoteka LLOK

AnepHoe opyrue

Bbubnnoteka LLOK

NabopaTopHas paboTa N8 «U3yuenne|| ! !

B3aMMOZEMNCTBMA YacTUL, U AAEPHbIX peakunin (no

doTorpadpuam)»

Buonoruyeckoe aencrteune paanoakTuBHbIx|| ! Bubamnoteka LLOK
M3/IyYeH UM

Kl'IaCCI/Id)VIKaLI,I/IFl 1IEMEHTAPHbIX YaCTnL,

Bbnbnnorteka LOK

JlenToHbl Kak d)yHLI,aMEHTaI'IbeIe 4acTuubl

Bubnnoteka LLOK
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Tema ypoxa

KommnuecTro yacos

Bcero

KoHTtpoibHble
paboTsl

Ipaxtuueckue
paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPChI

Knaccudukaums v cTpyKTypa agpoHoB

Bubnnoteka LLOK

B3aMMO,£I,EI7ICTBMG KBapKoB

Bubnnoteka LLOK

dyHaameHTaNbHble YacTULbI

Bubnnoteka LLOK

KoHTponbHaa pabota Noll «®Pu3nKa BbICOKUX
3Heprum»

CTpyKTypa BceneHHol, eé pacwupeHue. 3aKoH
Xabbna

Bubnnoteka LLOK

Kocmonormnyeckas mogens paHHel BceneHHol. Ipa
N3NyYyeHun

Bubnnoteka LLOK

HykneocuHTes B paHHel BceneHHoM

Bubnnoteka LLOK

O6paszoBaHMe aCTPOHOMUYECKUX CTPYKTYP

Bubnnoteka LLOK

dBonoumMA 3BE3L,

Bubnnoteka LLOK

Ob6pa3soBaHue n aBostouma CoONHEYHOM CUCTEMDbI

Bubnnoteka LLOK

Bo3HWKHOBEHME OpI'aHVILIeCKOﬁ YKU3HW Ha 3emne

Bubnnoteka LLOK

MNosTopeHne U1 ob6oblweHMe Tembl «IBOAOLUA
BceneHHOM»

Bbubnnoteka LLOK

®u3nKa B NO3HAHMM BELLECTBA, NOAA, NPOCTPAHCTBA
N BpemMeHu

Bbubnnoteka LLOK

KnHematunka paBHOMEpPHOro ABUXKeHUA
MaTepuanbHOM TOUKU

Bbubnnoteka LLOK

KnHemaTtuka nepnoan4eckoro ABUNXKEHNA
MaTepmaanoﬁ TOYKM

Bbnbnnorteka LOK

[nHammKa MaTepmaanoﬁ TOYKHU

Bbnbnnoteka LOK

3aKOHbI COXpaHeHnA

Bubnnoteka LLOK

[nHaMMKa Nnepruoanyeckoro AsuxKeHma

Bubnnoteka LLOK
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Tema ypoxa

KommnuecTro yacos

Bcero

KoHTtpoibHble
paboTsl

Ipaxtuueckue
paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPCh

CraTtuka

Bubnnoteka LLOK

PenAaTnMBmncTcKkaa mexaHuKa

Bubnnoteka LLOK

MoneKkynapHasn CTPyKTypa BellecTsa

Bubnnoteka LLOK

MOﬂEKyJ’IﬂpHO-KMHETM‘-IeCKaFI TeopuAa wmnaeanbHOro
rasa

Bubnnoteka LLOK

TepmoanHammKa

Bubnnoteka LLOK

MuaKoctb 1 nap

Bubnnoteka LLOK

TBepaoe Teno

Bubnnoteka LLOK

MexaHunyeckme BO/HbI. AKYCTMKa

Bubnnoteka LLOK

Cunbl INEKTPOMArHnTHOro B3aVIMOAEﬁCTBMH
HenoaBuM»XHbIX 3apA40B

Bubnnoteka LLOK

dHeprna  3NeKTPOMarHMTHOro  B3aMMoOAenCTBMSA
HEenoABMXHbIX 3apAa0B

Bubnnoteka LLOK

3akoH Oma

Bubnnoteka LLOK

TensoBoe AelcTBME TOKA

Bbubnnoteka LLOK

Cunbl B MarHMTHOM None

Bubnnoteka LLOK

3Heprvm MarHMTHOro nona

Bubnnoteka LLOK

DneKTpomMarHeTmsm

Bbubnnoteka LLOK

Lienn nepemeHHOro ToKa

Bubnnoteka LLOK

N3nyyeHMe © NPUEM 3INEKTPOMArHUTHbIX BOJIH
paguno- u CBY-gnanasoHa

Bubnnoteka LLOK

OTpaskeHne M npenomneHve ceeta. OnTuyeckue
npubopsl

Bubnnoteka LLOK

BonHoBasa onTuKa

Bubnnoteka LLOK

KsaHTOBaA TEOPUA INEKTPOMATHUTHOIO U3NYHEHUNA U

Bubnnoteka LIOK
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Tema ypoxa

KommnuecTro yacos

Bcero

KoHTtpoibHble
paboTsl

Ipaxtuueckue
paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPChI

BeullecrtBea

®dunsnKa aTomHOro Agpa.

Bubnnoteka LLOK

dnemeHTapHble YacTuLbl

Bubnnoteka LLOK

MNToroBas KOHTPOAbHasA paboTa

Bubnnoteka LLOK

MpakTnyeckana pabota Nel «PacwmpeHune
npeaenos U3MepeHUsa amnepmeTpa»

MpakTnyeckana pabota Nel «PacwupeHue
npenenos nsmepeHua amrnepmeTpa»

MpakTnyeckana pabota Ne2 «PacwupeHue
npeaenos UsmepeHua BoSbTMETpa»

MpakTnyeckaa pabota N2 «PacwupeHue
npeaenos U3MepeHUa BONbTMETPa»

MpakTnyeckana pabota Ne3 «OnpegeneHne
3/IEKTPOXMMMNYECKOrO 3KBMBANEHTA Mean»

MpakTuyeckas pabota Ne3 «OnpeaeneHne
3/IEKTPOXMMMYECKOTO 3KBMBANEHTA MeaN»

MpakTnyeckana pabota Ned «UccnepgoBaHue
3N1EKTPUYECKMX CBONCTB NOYNPOBOAHUKOBY

MpakTnyeckan pabota Ne4 «UccneposaHme
3NEKTPUYECKMX CBOMCTB NOJTYNPOBOAHNKOBY

MpakTnyeckan pabota Ne5 «UccnepoBaHme
3NEeKTPOMArHUTHbIX KonebaHui B KOHTYpe ¢
nomolubto ocumanorpadpa»

MpakTnyeckana pabota Ne5 «UccnepgoBaHne
3NEeKTPOMArHUTHbIX KonebaHui B KOHTYpe C
nomoLlbio ocuunnorpadar»

MpakTnyeckasa pabota Ne6 «M3mepeHune
WHOYKTUBHOIO COMPOTUB/IEHUA KaTYLUKN»

MpakTnyeckaa pabota Ne6 «M3mepeHune
WHAYKTUBHOIO CONPOTUB/IEHUA KaTYLUKN»

MpakTnyeckaa pabota Ne7 «M3mepeHune
€MKOCTHOro CONMpoTUBNAEHNA KOHAEHCAaTOpa»

MpakTnyeckana pabota Ne7 «M3mepeHune
€MKOCTHOro COnpoTUBAEHNA KOHAEHCATOpa»

MpakTuyeckan pabota Ne8 «MU3yyeHune

pesoHaHca B nocnegosatensHom R —L — -
KOHType»
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Tema ypoxa

KommnuecTro yacos

Bcero

KoHTtpoibHble
paboTsl

Ipaxtuueckue
paboTsl

DnexTpoHHbIE HH(POBEIE
00pa3oBaTeIbHbIC PECYPChI

MpakTnyeckan pabota Ne8 «M3yyeHune
pesoHaHca B nociegoBatesibHom B —L — -
KOHTYype»

MpakTuyeckan pabota N29 «U3mepeHune
($OKYCHOro paccTonaHMs paccemBatowWwei IMH3bI»

MpakTuyeckan pabota Ne9 «U3mepeHune
($OKYCHOro paccTonaHMs paccemnBatowwemn IMH3bI»

MpakTnueckasa pabota Nel10 «HabaogeHune
andpakummn GpeHenar

MpakTnyeckasa pabota Nel10 «HabatogeHne
andpakummn GpeHena»

MNoaBegeHmne UToros.

MNoaBegeHmne UToros.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

11

16

21



