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IHINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEPECAX TI'PaKITaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;

YMEHHE B3aMMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN ACATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OyAyIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3UKA  OCYLIECTBIATH NPOEKTHYD M HCCIIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 3aJaBaThb MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOHUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHUCJIE TP CO3JaHIH YU€OHBIX IPOEKTOB B 001aCcTH (DU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IMYHbIX BUAOB U (HOpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJlad ¢ CcoOMoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alINH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NESTENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUS C HCHOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMIA pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEITEILHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBJISITh IJIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacuMpsATh paMKy y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBBI B NESTEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIHLHOMW  peduieKkCcuM  Kak  OCO3HAHHUS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI peIICKCUU IS OLICHKU CUTYaIllH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH JIFOJEH, LEIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YYEHHBIX (U3UYECKUX MOJCINICH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsijl, JIyd CBETA, TOUYCUYHBIA UCTOUYHHUK CBETA, SIACpPHAs



MOJICNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa MPH penieHUuH (PU3NIECKUX
3ajad4;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKU: DJIEKTPUUYECKAsI TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJICKTPOMAarHUTHAas WHAYKIUSA, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsll, AJICKTPOMArHUTHBIC KOJIeOaHUS W
BOJIHBI, MPSIMOJIMHEWHOE PACIpPOCTPAHCHHE CBETAa, OTPaXKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3phext (poToaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEHYATOrO0 CIEKTpa aToMa BOJOPOJa, €CTECTBEHHAs W HMCKYyCCTBEHHAs

pPaaAnOaKTUBHOCTD,
OIIMCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (Z)JIGKTpI/I‘-IGCKI/Ie, MAarduMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3NUYECKHUE BEIUYUHBI:
ANEKTPUYECKUN 3apsiji, CHJIA TOKA, DJICKTPUUECKOE HAIpPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHOYKIMST MarHuTHOrO TMoJisg, cuja Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKWA, SHEPTUSA DJICKTPUYECKOI0O M MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJieOaHU B KoJeOaTeIbHOM KOHTYpE, 3apsii UM Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWHM IPAaBUILHO TPAKTOBATh (HU3UUYCCKHI
CMBICII HCIIOJB3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIOIME JAaHHYIO (U3HYECKYIO BEIMYMHY C JPYTHUMH
BEJIMUYNHAMM;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3NYECKUEe BEITUYUHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JIJTMHA BOJIHBI M
JacTOTa CBETA, SHEPTUs M UMMYJIbC (POTOHA, MIEPHO/I MOJypacnaa, SHEPTus CBI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJB3YEeMbIX BEJIMYUH, MX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEITUINHBI,

aHATM3UPOBATh (PU3MUYECKHE MPOIECChI U SBJICHUS, UCIONB3Yys (PU3HUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHra, 3aKOH 3JIEKTPOMAarHUTHOM
VHIYKIWH, 3aKOH NPSIMOJIMHEMHOTIO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa i Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO 4HCIA, MOCTyJaThl bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTEeMAaTU4YeCKOE BBIPAXXEHHE M YCIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO3aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4EeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUsS, MPOBOJAUTH ONBIT H
bopMyIUpOBaThH BBIBOBI,

OCYILIECTBIISATh NMPSAMBIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MNPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

penaTh KaueCTBEHHbIE 3a1a4i: BICTPAUBATh JIOTUUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOoM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETALIUN
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH()OPMAIHIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO UCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbl, PalMOHAIBHO pACHpEeNesiTh OOSI3aHHOCTU U
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KaXX/I0T0 U3 YYACTHUKOB TPYMIILI B PEIICHUE pacCMaTpUBAeMOU MPOOJIeMBbl.



Conep:xanue yueOHOro nnpeamera «Du3nKa»

ba3oBblil ypoBeHb

Du3NKa U eCTeCTBEHHOHAYYHbIH MeTO/ MO3HAHNS NIPUPOABI

®duszrka — GpyHIaMeHTaIbHas HayKa O Mpupojie. MeToibl HAyYHOTO HCCIIeIOBAHUS
dbuznyeckux sBiaeHu. MoaenupoBanue GU3NYECKUX SIBJICHUM U MpolieccoB. GU3nyeckuit
3aKOH — T'PaHMIIbl MPUMEHUMOCTU. PUBHUECKHUE TEOPUU U ITPUHLIUAII COOTBETCTBUS. POIIb 1
MecTO (PU3UKHU B POPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B TPAKTHUECKON
JNESATENbHOCTH JIIOJEH. Dusuka u Kyismypa.

MexaHuka

[ paHuIBl NPUMEHUMOCTH KJIIACCUYECKONM MEXAHUKN. BakHeNme KUHEMaTUIECKUe
XapaKTEPUCTHKHU — IMIEPEMEIIIEHUE, CKOPOCTh, yCKOpeHrne. OCHOBHBIE MOJICTH TEJI U
JIBHDKCHUH.

B3anmoneiictBue Ten. 3akonbl BcemupHoro Tsarorenus, ['yka, cyxoro TpeHus.
WNHuepumanpHas cucTeMa orcuera. 3aKoHbl MeXaHUKU HproToHa.

NMmynibec MaTepraibHOM TOUKH M CUCTEMBI. MI3MeHeHne 1 coXpaHeHUe UMITYJIbCa.
Hcnonvzosanue 3aKkon06 mexanuxu 0 00bsaCHEeHUs 08UdNCEHUsl HebeCHbIXx mell U OJis
Pa38UmMuUsL KOCMUYecKux ucciedosanutl. Mexanmdeckasi JHEPTUsl CUCTEMBI Tell. 3aKOH
COXpaHECHHSI MEXaHUUeCKo# aHeprun. Pabora cuibl.

Pasnosecue mamepuanvrnot mouxu u meepoozo mena. Ycnosus pasnosecusi. Momenm
cunvl. Pasnosecue srcuoxocmu u 2aza. Jleusicenue s’cuokocmetl u 2a308.
Mexanudeckue koneOanus 1 BOJHBL. [IpeBpareHus JHEpTruu Ipu KoJIeOaHUIX. DHEPTUS
BOJIHEI.

MouJiekyJisipHas GU3NKa 1 TEPMOJAMHAMUKA

Monexynapuo-kunerudeckas teopusi (MKT) crpoenus BemecTa u ee
AKCIIEPUMEHTAJIbHBIC JI0Ka3aTeNbCTBA. AOCOIIOTHAS TeMIIepaTypa Kak Mepa cpeaHei
KMHETHUYECKOW SHEPTUM TEIUIOBOI'O JBMXKEHHUSI YACTULL BellecTBa. MoJIeib UIeanbHOro
rasa. JlaBneHue raza. YpaBHEHUE COCTOSIHUS UICATIBHOIO Ta3a. Y paBHeHue Menaeneesa—
Knanewnpona.

ArperatHble COCTOSIHUSA BeliecTBa. Modenb cmpoenust sHcuoKocmell.

Buyrtpennsisa sueprus. Pabota u teronepenaya kak crmocoobl U3BMEHEHHS] BHYTPEHHEH
sHepruu. [lepBblil 3ak0H TepMoauHaMuKu. HeoOpaTUMOCTh TEITOBBIX MPOLIECCOB.
[TpyuHLMIIBI TENCTBUS TEIUIOBBIX MAIIIWH.

DJIeKTPOAUHAMHUKA

Dnektpuueckoe noJie. 3akoH Kynona. Hanps>keHHOCTh M TOTEHIIMAT JIEKTPOCTATUYECKOTO
nosist. [TpoBOIHUMKY, TTOTYTIPOBOJHUKH U AUAJIEKTpUKHU. KoHaeHcaTop.

[ToCTOSIHHBIN AIEKTPUUECKUIN TOK. DJIEKTPOJABMKYIIAs cuiia. 3akoH Oma 11l IOJIHOM LETIH.
DNEeKTPUYECKUN TOK B TPOBOJAHUKAX, AJIEKTPOJIHUTAX, TOTYIPOBOIHUKAX, I'a3aX U BaKyyMe.
Csepxnposodumocme.

WNHykiust MarHuTHOTo noJist. J{eficTBre MarHUTHOTO MOJIsl HAa TPOBOJAHUK C TOKOM H
JBIDKYIIYIOCS 3apsiKeHHYI0 yacTuily. Cuna Ammnepa u cuiia Jlopennia. MarHuTHbie
CBOMCTBA BEILIECTBA.



3aKOH 3JIEKTPOMarHUTHOW MHIYKLIHN. DJIEKTPOMarHuTHOE osie. [lepeMeHHbIN TOK.
SBnenue camonHaykuuu. MHIyKTUBHOCT. DHepaus 31eKmpoMacHUMHO20 NOJIA.
OnexTpoMarHuTHele kojedanus. KonedaTenbHbIil KOHTYP.

OJIeKTPOMarHUTHBIE BOJIHBI. J[Mana30Hbl 3JIEKTPOMATHUTHBIX U3JIy4EHUN U X
IIPaKTUYECKOE IIPUMEHECHHUE.

['eomeTpuueckas ontuka. BoaHOBEIE CBOKICTBA CBETA.

OCHOBBI CIeNMATbHONH TEOPUH OTHOCHTEJIBLHOCTH
MHBapuaHTHOCTh MOJIYJISI CKOPOCTH CBETa B BakyyMe. [ [pMHIIMIT OTHOCUTENBHOCTH
OiiHireliHa. CBs3b MACcChl M JHEPTUU CBOOOHOM YacTULbI. DHEPTHUs MOKOSI.

KBanroBasi puszuka. @u3uka aToMa 1 AaTOMHOIO si/IPa

['unote3a M. [1nanka. ®otosnekrpuueckuii 3pdext. oton. KopryckyaspHO-BOITHOBOMN
nyanusm. Coomuouienue neonpeoenennocmelti I etizenbepea.

[Tnanerapnas moaens atroMa. OObsICHEHHE JIMHEWMYAaTOTO CIIEKTpa BOJAOPO/1a HA OCHOBE
KBaHTOBBIX NIOCTYyJaTOB bopa.

CocTaB ¥ CTPOEHHE aTOMHOTO siipa. DHEPIrusl CBSI3U ATOMHBIX si/Iep. BUIbI pallOaKTUBHBIX
MPEBPANIEHUN aTOMHBIX SIIIEP.

3aKOH paJIMOAKTUBHOTO pacmnaaa. SnepHsie peakuuu. LlenHas peakuus neiaeHus saep.
DyeMeHTapHble YacTullbl. OyHIAMEHTAIBHBIE B3aWUMOICCTBUSL.

Crpoenue Beesiennou

CoBpeMEHHBIE IPEACTABIEHNS O MMPOUCXOKIACHUH U 3BoJIrolmy COJIHIIA U 3BE3.
Knaccuduxkanus 38e3/1. 3B€3/1bI U UICTOYHUKU UX SHEPTHH.

["anaktuka. IIpeacraBnenue o CTpOCHUM U SBOJIIOLUMU BcelneHHOM.

Conepxanue npeamera ¢pusuka 11 kiace
DJIeKTPOAUHAMHUKA

WNHIykuus MariuTHOro noJisd. /[elicTBue MarHUTHOTO MOJISL Ha MPOBOAHUK C TOKOM U
JIBUXKYIIYIOCS 3apsbKeHHYIO yactuily. Cuna Amrepa u cuna Jlopenua. MarautHeie
CBONCTBA BEILECTBA.

3aKOH 3JIEKTPOMAarHUTHOW MHAYKIUU. DJIEKTPOMArHUTHOE 1oJe. [lepeMeHHbIi TOK.
SBnenne camonHAyKUUHA. HAYKTUBHOCTD. DHepaus 31eKmpoMacHUMHO20 NOJIAL.
OnexTpoMarHuTHele kojebanus. KonebaTenbHblil KOHTYp. Mexanuueckue KojaebaHus u
BoJIHBI. [IpeBpaliienust s3Heprun npu KojaedaHusax. JHeprusi BOJIHBI.

DNEeKTPOMarHUTHBIE BOJIHBI. J[Mama3oHbl AIIEKTPOMAarHUTHBIX U3JTyYEHUA U UX
IIPAKTUYECKOE IPUMEHEHHUE.

['eomerpuueckas ontruka. BoliHOBbIE CBOMCTBA CBETA.

OcHoBBI cneunanbnoﬁ TCOPHUHA OTHOCUTECJIBHOCTH



MHBapruaHTHOCTH MOJIYJISI CKOPOCTH CBETa B BakyyMe. [[pUHIIMI OTHOCUTENBHOCTH
DiinireriHa. CBsi3b MacChl M DHEPTUU CBOOOTHOM YaCTHUIIbI. DHEPTHUS MTOKOSI.

KBanroBasi puszuka. @u3zuka aToMa 1 AaTOMHOIO siApa

['unote3a M. [1nanka. ®otosnekrpuueckuii 3pdext. oton. KopryckyasspHO-BOIHOBOMN
nyanmusMm. Coomuoutenue neonpedenennocmelti I elizenbepea.

[Tnanerapnas moaens atroMa. OObsICHEHUE JIMHENYATOTO CIIEKTPa BOAOPO/1a HA OCHOBE
KBaHTOBBIX NIOCTyaTOB bopa.

CocTaB ¥ CTPOCHHE aTOMHOTO Siipa. JHEPIHs CBSI3U ATOMHBIX si7iep. BUIbI pal0aKTUBHBIX
MIPEBPALIEHNAN aTOMHBIX SIIIEP.

3aKkoH paAnoaKTUBHOTO pacrnaja. JAnepHeie peakuuu. llennas peakuus neneHus siaep.
DnieMeHTapHble YacThUIlbl. DyHIaMEHTAIbHBIE B3AMMOICHCTBHUS.

Crtpoenne BeesienHoit

CoBpeMeHHbIE IPEACTABIEHUS O MPOUCXOKICHUH U 3BoJirolMK CoJIHIIA U 3BE3].
Knaccuduxanus 38e3/1. 3B€3/1bI U UICTOYHUKU UX SHEPTHH.

["anmakrtuka. [IpeacTaBieHre 0 CTPOCHUH U 3BOJIIOLINUN BceeneHHOo.

IIpuMepHbBIH epeYeHb NPAKTHYECKUX U JIAa00paTOPHBIX padoT .
[IpsiMble U3MEpPEHUS:

— U3MEpPEHUE CHUJIbl B3aUMOJICUCTBUSA KATYIIKM C TOKOM W MarHuTa IOMOIIbIO
AIIEKTPOHHBIX BECOB;

— ompenesieHHe neprojia 00palieHus: JBOMHbBIX 3Be3/ (IeYaTHbIE MaTepUalb).

KocBeHHbIE U3MEpeHUs:

— HW3MEpEHHUE HANpPSKEHHOCTH BUXPEBOTO 3JIEKTPUUECKOro Mojisi (mpu HaOII0JEeHUU
IIEKTPOMAarHUTHON MHIYKIIHMH);

—  OINpEIENICHHE I0KA3aTelIsl IPEIOMIICHUS CPEIbI;

— u3MepeHue (GOKYCHOTO pacCTOSIHUSI COOMpAIOLIel U paccenBarollen JHH3;

—  ONpPEIEJICHHUE UIMHBI CBETOBOW BOJIHBIL;

—  OIPEACJICHHE UMITYJIbCA U SHEPIMH YaCTULbl IIPU JBHKEHUH B MarHUTHOM I10JIE (I10

dboTtorpadusim).

HabGnronenue siBiaeHuit:
— HaOJI0JIeHNE BBIHYKJICHHBIX KOJIEOAHUH U PE30HAHCA;
— HaOJo/IeHUe SBJICHHUSI DJICKTPOMArHUTHON HHTYKIUY;
— HaO0/IeHne BOJTHOBBIX CBOMCTB cBeTa: qu(pakius, UHTephepeHus, MOISIpU3aLus;
— HaOJIOJIEHUE CTIEKTPOB;
— BeuepHHe HaOoIeHus 3Be3/1, JIyHbI U TUTaHET B TEJIECKON WK OMHOKIIb.

HccnenoBanusi:

—  UCCJIEAOBAHUE SBJICHUS PJIEKTPOMATHUTHOW UHAYKIUU;

— UCCIEAOBaHWE 3aBUCUMOCTH yTJiia MPEJIOMIICHUS OT yria NajeHus;

—  HCCJIEAOBaHHE 3aBUCHUMOCTH PACCTOSIHHS OT JIMH3BI 0 M300PaKCHHS OT PACCTOSHHUS
OT JIMH3HI 10 IPEIMETA;

— HCCIEe0BaHUE CIEKTPa BOJOPOJIA;



— HCCICOOBAHHEC ABHXCHUA ,Z[BOﬁHBIX 3BC31 (HO INICYaTHbIM MaTepI/IaﬂaM).

[IpoBepka runote3 (B TOM YHCIIE UMEIOTCSI HEBEPHBIE):
— IIpU 3aTyXaHUU KoJieOaHUN aMIUTUTYy1a 0OpaTHO MPOIOPIIMOHATIFHA BPEMEHH;
—  YTOJI IpeIOMJICHUS PSIMO MPOTOPIUOHAJICH YTy MaJCHMUS;
— TIpH IUIOTHOM CJIOKEHUU JIBYX JIMH3 ONTUYECKUE CUJTbI CKIIAbIBAIOTCS;

KoHcTpynpoBaHne TEXHUUECKUX YCTPOUCTB:
— KOHCTPYUPOBAHHE JIEKTPOJABUTATEIS;
— KOHCTpyHpOBaHUE TpaHchopmaropa;
— KOHCTPYMPOBAaHUE MOJEIH TEIECKOIA NI MUKPOCKOIIA.



TemaTH4yeckoe INIAHUPOBAHUE C YKA3AHUEM KOJINYIECCTBA YaC0B,

O0TBOAMMBIX HaA OCBOCHHUC Kﬂ)KIlOﬁ TEMbI

No Paznen Knacc KonuuectBo
n/n YPOKOB
du3nka U ecTeCTBEeHHOHAYYHBII MeTo/ 10 2
NMO3HAHMS PUPOBI
MexaHuka 10 27
Kunemarnka MatepuanibHON TOYKU 10
JInHaMKKa MaTepruaibHOM TOUYKHU 17
3aKOHBI COXpaHEHUS
Mouekyasipuas gpu3suka u 19
TEPMOIUHAMMKA
MonekynsipHO-KUHETUYECKasi TEOPUS 13
uaeanbHOTro raza. CBOMCTBA TBEPIBIX TET,
KUJIKOCTEH U ra3oB.
OCHOBBI TEPMOIMHAMUKH. 6
DJIeKTPOAUHAMHUKA 10 20
DJIEKTPOCTATUKA 9
3aKOHBI TOCTOSIHHOTO AJIEKTPUUECKOTO TOKA 7
DJIEKTPUYECKUN TOK B PA3JIUYHBIX Cpeaax 4
DJIeKTPOAUHAMHKA 11 37
MaruuTHOE I10JIE 5
DOneKTpOMarHuTHAsE MHTYKIIHS 6
DNeKTpOMarHUTHBIE KOJICOaHUsI 9
DNIEeKTPOMArHUTHBIE BOJIHBI 2
Onrtuka 15
OCHOBBI CIEHUAIBLHON TEOPUH 11 3
OTHOCHUTEJIbHOCTH
KBanroBasi puzuka. ®u3uka aroma u 11 11
ATOMHOTIO sI/APA.
CBeToBBIC KBAaHTHI 3
AtomHast husmKa 2
du3nKa aTOMHOTO sijipa 6
7| Ctpoenne Beesennoii 3
8 O6o0maKoIIee MOBTOPEHNE 14




KanenaapHo-remarudeckoe mianuposanue 11 kiacc.

68 yacosB (2 yaca B He1eJII0)

Ne Tema IIpeaMeTHBbIil pe3yabTaT Jomamne Hara
e 3aJlaHune
Ilnan dakr
JyiekTpoAuHAMHUKA. 37 YacoB
« MarauTHoe moJie» (5 4acos)

1.1 Nunyknus marautHoro | JlaBath ompenenieHus: OAHOPOJIHOE 01.09
OJISL. MarHuTHOE nouie, BEKTOP

2.2 BekTop MarHuTHO#M MarHuTHOM MHAYKIUU; ONHUCHIBATH 04.09
uHayKIuu. JInaum OIBIT Opcrena; MPUMEHSATD
MarHUTHON MHIYKIIUU | IIPaBUIIO OypaBuMKa JUISL

3.3 JleficTBHE MarHUTHOrO | KOHTYPHBIX ~ TOKOB.  OmnuchIBaTh 08.09
I0JIS1 Ha IIPOBOJIHHMK C MOBEJICHUE paMKU C TOKOM B
TOKOM U JIBIKYIIYIOCSL | OMHOPOJAHOM  MAarHUTHOM  IIOJIE,
3apSUKEHHYIO YaCTHIly. | ONPENENATh HANPABICHUE JIMHUM
Cwia Ammepa MarHUTHOM WHIYKIHUH, HCTIOJb3YS

4.4 JleiicTBHE MarHUTHOrO | IPaBuio OypaB4uka (IEBOH PyKH); 11.09.
HOJIA  JBIOKYILLYOCS HCCIIeIOBATh JACHCTBUE MAarHUTHOTO
3apPIKEHHYIO YaCTHUIy. | OJSL HA MNPOBOJHMK C TOKOM.

Cuna Jlopenua Brerunciars CUIy Jlopenua.

55 AHanmM3uUpoBaTh  B3aMMOJICUCTBUE 15.009.

MarunTtHble CBOMCTBA ABYX napajuieJIbHbIX TOKOB.
BeIIeCTBA. BEIYMCHIAT, MarHUTHBIM — IIOTOK,

MHIYKTUBHOCTb KaTYILIKH, YHEPTUIO

MarHuTHOTO ToJist. [IpumMeHsTh 1o

YUYEHHbBIE 3HAHUS K PEHICHUIO 3a/1a4
«JIEKTPOMarHuTHasi HHAYKIUs (6 4acoB)

1.6 3aKkoH Hab6mronars SIBIICHUE 18.09.
ANEKTPOMArHUTHON AIEKTPOMATHUTHOMU WHIYKIUH;

WHYKITUU. MIPUMEHSATH 3aKO0H

2.7 JIabopaTopHas DJIEKTPOMArHUTHOM MHAYKUUH IS 22.09.
pabota Nel. pemwennss  3amad.  HMccienoBath
«HccnenoBanue 3aBucuMocTh OJIC umHAyKIuu OT
SIBJICHUSI CKOPOCTH JBIKEHHUS TPOBOJIHUKA,

ANEKTPOMATHUTHOMN €ro JJIMHBI M MOJYJs BEKTopa
AHIAYKIAW. MarHuTHOW wHAYKIuU. Habmomats

3.8 SIBnenue 51 OOBSICHATH BO3HHUKHOBEHHE 25.09.
CaMOUHIYKITUH. WHIYKIIMOHHOTO TOKa npu
WHIyKTUBHOCTB. 3aMBIKAaHUU M pa3MbIKaHUU IIETH.

4.9 DNeKTpOMarHuTHOE YMETh HaxOMUTh IYTH PEIICHUS 29.09.
T1oJIe. 3Hepr1/1;{ 3aga4 Ha QJICKTPOMATrHUTHYIO
DJIEKTPOMAarHuTHOT'O AHAYKIHUIO.

OJISL.
5.10 [ToBTOpEHME 1O TEME. 02.10.




6.11

KoHnTtponbhas padota
Nel. «MarnutHoe noJe.
DJIeKTpOMarHuTHas
WUHIYKIHAS.

06.10

«JIeKTPOMarHuTHbIE KoJ1ebanus» (9 4acoB)

DJIeKTpOMAarHUTHBIE
KoJieOaHusl.

I[aBaTB OIIPCACIICHUE IIOHATUA —
AaKTHUBHOC, C€MKOCTHOC n

2.13

KonebarenpHbIi
KOHTYp. IIpeBpamenue
SHEPTHH MPHU
KOJIEOAHMSIX.

WHIYKTUBHOE COTIPOTUBIICHUS;
Breranciars JIEACTBYIOLIEE
3HAYEHUS TOKa u
HaIpPsKEHU, €MKOCTHOE

CHIJIBI

3.14

Mexanuueckue
K01€0aHUs U BOJIHEI.
OHeprusi BOJIHBI.

COIIPOTHUBJICHUEC KOHJOCHCaTopa,
HHAYKTHUBHOC COIIPOTUBJICHHUC
KaTyHIKH.

4.15

IlepemeHHBIH TOK.
AKTHBHOE
CONPOTHUBIICHHUE.
[HeiicTBytoiee
3HAYCHUE CUJIbI TOKA U
HanpsHKEHUs

5.16

Konaencarop B uenu
MEPEMEHHOT0 TOKA.

6.17

Karymka
WHAYKTUBHOCTH B LIENIN
IIEPEMEHHOT0 TOKA

7.18

Pemenue 3amad mo
TeEMeE
«DNEeKTPOMAarHUTHHIE
KoJaeO0aHus»

8.19

Pemenue 3amgay mo
TeEMeE
«DNEeKTPOMAarHUTHHIE
KOJIEOAHHS»

9.20

KonTponbnas pabota
Ne2
«DNEeKTPOMArHUTHBIE
KOJICOQHHU)»

09.10.

13.10

16.10

20.10

23.10.

27.10

10.11.

13.11.

17.11.

«JIEKTPOMATHUTHBIEC BOJTHBD» (2 4a

1.21

DJIEKTPOMAarHUTHbHIE
BOJIHBL.

20.11

2.22

Jnamna3oHbl
AIIEKTPOMArHUTHBIX
W3JIyYECHHUI U UX
MPaKTUYECKOE
MIPUMEHEHHE.

24.11.

«I'eomeTpuyeckast onTuka (8 4acon)

1.23

CKOpOCTh CBeTA.

| OBBICHATH NPAMOTHHEHHOE |

| 27.11.




[Tpunmmn ['rolirexc.
3aKOH OTpaXKEHUS
CcBeTa.

pacnpoCTpaHEHHUE CBETA C TOYKU
3pEHHUsI BOJIHOBON TEOpUU;
CTPOUTH U UCCIIEN0BATh CBOWCTBA

2.24

3aKOH MPEIOMIICHHUS
cseta. [TonHoe
OTpa’KE€HUE

n300pakeHus IpeIMeTa B
IocKoM 3epkaiie. OObSICHATH
0COOEHHOCTH IIPOXOKJICHUS CBETA

3.25

Pemenue 3amau  Ha
3aKOHbl OTPAXXECHUS W
MIPEJIOMIIEHUS CBETA.

yepes IpaHully paszelia Cpel.
N3mepsTs nokasareins
IPEJIOMIIEHUS CTEKJIa; HaOII01aTh

4.26

JlaGopatopnast pabota
Ne2 «3mepenue
nokasareJst
IPEJIOMIICHUS CTEKIIa»

1 000011aTh B Mpoiiecce
SKCIEPUMEHTAIBHOM
nestenbHoctu. Habmonars
JICIIEPCHIO CBETA; MCCIIE0BATh

5.27

JIunzel.  Tloctpoenue
N300paKE€HUs B JIMH3AX.

cocras 0eJIoro cBeTa; HaOIr04aTh
pasiioskeHue 6eJIoro CBeTa B

6.28

dopmyia TOHKOM
JUH3BL.  YBEIMYECHHE
JIUH3BI

crekTp. [IpumeHsTs 3aKkoHbI
OTpa)XCHUs U IIPEJIOMIICHUS CBETA
npu pemieHuu 3agad. CTpoutsb

7.29

JlaGopaTopHas paborta
Ne3d «Omnpenenenne
ONTUYECKOH CHJIBI H
(OKYCHOTO PacCTOSIHUS
COOMpPAIONICH JIMH3BI»

XOJI Jiyuel B coOMparoIeii J1uH3e;
BBIYUCIIATH ONITHYECKYIO CHUITY
nuH3bl. OnpeaensaTh BEJIMYUHBI,
BXOJISAIINE B POPMYITYy TOHKOM
JIMH3BI; XapaKTepHU30BaTh

8.30

Pemenne 3amau 1o
teme «I'eoMerpuueckas
OIITUKA»

n300pakeHust B coOuparomiei
nauH3e. PaccuuteiBath okycHOE
paccTosIHUE M ONTHYECKYIO CHITY
CHCTEMBI U3 JBYX JINH3; HAXOUTh
rpaduUecKy riIaBHbIH GoKyc
OIITHYECKON CUCTEMBI U3 IBYX
JIMH3

VYMeHue penaTh 3aJauu

01.12.

04.12.

08.12.

11.12.

15.12.

18.12.

22.12

«BoaHoBbIe cBOMcTBA cBeTay (7 4a

COB)

1.31

Jucnepcus ceera

Ornpenensrsb YCJIOBHS

2.32

WutepdepeHiys cBeta

KOTCPCHTHOCTHU BOJIH. OOBACHATH

3.33

Hudpaxmus CBETA.
JudpakimonHas
pemeTka

YCIIOBHS MHUHHMYMOB 51
MaKCHUMYyMOB pu
MHTEp(EpPEHIINN CBETOBBIX BOJIH.

4.34

JlaGopatopHast pabota
Nod «3mepenue
JUTUHBI CBETOBOM
BOJTHBI»

Habmonate uHTepepeHIHo
cBera. HabOmomate audpakimo
CBeTa Ha IENM W  HUTH;
OTIpEeNIeNSITh yCIIOBHE

5.35

Pemenue
TeMe
OIITHUKA»

3agad = 1o
«BomHOBasg

MPUMEHUMOCTH MPUOIKEHUS
T€OMETPUUYECKON ONTUKHU
Habmonate uHTephepeHIHIo

6.36

Permenue
TeMe
OIITUKA»

3aga4d = II0
«BomHoBasg

CBETa HA MBUIbHON IUIEHKE U
TU(PPAaKIMOHHYI0O  KapTHHY  OT
JIBYX  TOYEYHHIX  HMCTOYHUKOB

25.12.

29.12.

12.01.
2024

13.01.

15.01.

19.01.




7.37

KonTponbnast  pabora | cBeTa TIpU PaCCMOTPEHUH HX 22.01.
Ne3no reme «Ontukay» | uepes OTBEPCTUS pa3HbIX
JINAMETPOB. Onpenendars C
MOMOILIbIO TG PAKITMOHHOM
pEIIeTKH TPaHUIbl CIEKTpaIbHOU
qyBCTBUTEIHHOCTH
YeJI0BEYECKOro Iiia3a; MpUMEHSITh
yCIIOBUS T PaKITUOHHBIX
MaKkCUMyMOB W MHHHMYMOB K
pelIeHUI0 3a/a4. 3HAKOMUTHCS C
TU(PaKIIMOHHONW PEMIeTKOW Kak
ONTUYECKUM TNPUOOPOM U C ee
MOMOUIbI0  HU3MEPATh  JUIHHY
CBETOBOM  BOJIHBL.  [IpuMeHsTH
MOJIyYEHHBIE 3HAHUS K PELICHHUIO
3aj1a4

« OCHOBBI CIIEUAJIBHON TEOPUHM OTHOCUTEJIBbHOCTH» (3 yaca)

1.38

WNHBapuaHTHOCTH 26.01.
MOJTyJIsl CKOPOCTH CBETa
B BaKyyMme

2.39

[TpunUn 29.01.
OTHOCUTEIBHOCTU
OHHIITEHA.

3.40

Cas3pb Macchbl u 02.02.
SHEepruu CBOOOTHOM
YaCTHULBI. OHeprus
HOKOS.

KBAHTOBAS ®U3UKA. PUUKA ATOMA U ATOMHOTI'O AJIPA. (11 yacoB)

1.41

I'mnoreza M. Ilnanka. | @opMynupoBarhb KBaHTOBYIO 05.02.
DOTOINEKTPUYECKHAN runoredy  Ilmanka, 3aKOHBI
3P exT. doroaddexra; paccuMThIBaTh

2.42

Pemienne 3agay 1mo | MAKCUMAJIBHYI0 — KMHETHYECKYIO 09.02.
teme «PotorpdexT» SHEPTHI0 DJIEKTPOHOB npu

3.43

doToH. dotoaddekre. M3pickuBarh myTH 12.02.
KopmyckynsipHo- pemieHus  3aJad MO TeMe
BOJIHOBOI nyamusM. | «@oTodddexTy. [IpuBoaUTH
COOTHOIIICHHE JIOKa3aTeNbCTBa HAJIUYUS Yy CBETa
HEeoTpeeNIeHHOCTEH KOPIYCKYJIIPHO-BOJIHOBOT'O

I'eiizen6epra. nyanu3ma cBoicTB. OOCyxaaTh

4.44

[InanerapHas Mojenb | Pe3ynbTar onbita Peseppopaa. 16.02.
aroMma..

5.45

OObsicHeHne 19.02.
JMHENYaToro CrekTpa
BOJIOpO/Ia Ha OCHOBE
KBaHTOBBIX IOCTYJIAaTOB
bopa.

6.46

CoctaB u CTpOCHHE 26.02.
anpa. SlnepHble CHIIBIL.
DHEpPrus CBSI3U B SApE.

7.47

Buabl pagnoakTUBHBIX 01.03.
MIPEBPAILICHUH aTOMHBIX
sanep.

8.48

3aK0H PagrOaKTHBHOTO 04.03.




pacmaja.

9.49 S nepHble peakiyu. 11.03
[lenHas peaknus
JEJICHUS STep.
10.50 DneMeHTapHbIe 15.03.
YaCTHUIIBL.
DyHIaMEHTAIbHBIE
B3aUMO/ICHCTBHSI.
11.51 | KonTtponpHass  pabota 18.03.
Ne4 o TemMe
«KBanroBas  ¢usmka.
CrpoeHue  aTOMHOIO
SIpay
«Crtpoenue Bcenennoit» (3)
1.52 CoBpemeHHbIE Hcnonw3oBate  WHTepHer i 22.03.
NpeCTaBICHUS 0 | moucka n300paKCHUI
MIPOUCXOXKICHUN U | aCTPOHOMHYECKUX CTPYKTYP;
sBomon  ConHIA U | MOSACHATh  (DU3MYECKUH  CMBICTT
3BE3I. YpaBHEHUSA ®puamana.
2.53 Knaccupukanus 3se3zn. | Knaccudunuponats MIEPHOIbI 01.04.
3Be3bl M HCTOYHHMKHU | 3BoJronuu BceeneHHol. BeicTynaTth
UX DHEPIUU. C JOKJaJaMU U TpPe3eHTAIUSIMHU.
3.54 INanakTuka. BeicTynate ¢ JOKIagamMu | 05.04.
[IpencraBnenue o Mpe3eHTALUSIMH
crpoenun v dBoyoiuy | OLleHMBaTE BO3pacT 3BE3J IO HX
BcenenHot. Macce; CBSI3bIBaTh CUHTE3 TSXKENbBIX
2JICMEHTOB B  3Be3llaXx € UX
pacmoIoKeHueM B Tabnuie
Menneneena. BricTrynate c
JOKJTajaMu
7. Paznen «O0o6maomee nopropenue» (12)
1.55 Kunemaruka Pemarp  3amaum  Ha  pacder 08.04.
MaTepuaibHOU TOYKU. | (PU3MYECKMX  BENIUYUH, aHAIU3
256 Jlunamuka MPOLIECCOB U (PU3UUECKUX SBICHUM. 12.04.
MaTepuaibHONU TOUKH.
3.57 3aKOHBI COXPAHEHUS 15.04.
458 JlnHamuka 19.04.
MIEPHONIECKOTO
JIBUKCHHUS
5.59 PenstuBucrckas 22.04.
MEXaHHUKa
6.60 CraTtuka 26.04.
7.61 MonexkynspHo- 27.04.

KHUHETHYECKasi Teopus
HJieaIbHOrO Ta3a.




8.62 Tepmonnnamuka 03.05.

9.63 Kunkocts 1 map 04.05.

10.64 | Mexanudeckue 5 06.05.
3BYKOBBIE BOJIHBI.

11.65 | Toxk. 3aKOHBI 13.05.
IIOCTOSTHHOTO TOKA.

12-66. | Urtorosoe 17.05.
KOHTPOJIbHOE
TECTUPOBAHUE.

67-68 | O606IIEHNE 51 20.05.
MMOBTOPEHHE MaTepurasa 24.05

Hroro: 684 kp -4+1 a/p-4







