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IosicHuTe/IbHAS 3aNUCKA

B nmamHyio pabouyio mporpamMmy BHECEHBI M3MEHEHHUS B YacTH TPHUBEACHUS B
COOTBETCTBHE COJCpX aHHUS M TUIAHUPYEMBIX pe3yiabTaToB o0yueHus c¢ DenepanbHOi
paboueii mporpaMMoil mo yuebnomy npeamery «dPuznka» (6a30BbIi YPOBEHbD).

B 2023-2024 yuyeGHOM roay 1o TaHHOM pabodeit mporpamme BeaeTcst ooydenue B 11

KJ1accCce.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS Y4yeOHOro mnpeamera «®duU3MKa» OTpaKaroT

TOTOBHOCTh M CIIOCOOHOCTh OOyYarolmuxcs pPYyKOBOACTBOBATbCA C(HOPMUPOBAHHOMN
BHYTPEHHEN NO3MLMEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPHUEHTALMW, IMO3UTHBHBIX
BHYTPEHHUX YOEXKIEHHI, COOTBETCTBYIOLIMX TPAJAUIMOHHBIM LIEHHOCTSM POCCHUHCKOIO
OOIIECTBA, PpACIIMPEHUE >KU3HEHHOTO ONbITa W ONbITa JEATENBHOCTH B MPOLECCE
peanu3alry OCHOBHBIX HAIPABJICHUH BOCIIUTATEIbHOM JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh TPAXKIAAHCKONM TMO3ULMU OOYyYalollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIEeCTBA;

NPUHATHE TpaJAULIMOHHBIX 00LIEYeI0BEYECKHUX T'YMaHHCTHYECKHUX U
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEPECAX TPAK1aHCKOI0 OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJEHCTBOBATh C COIMAIbHBIMM WHCTUTYTaMH B COOTBETCTBHM C MX
(GYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTbh K TYMaHUTAPHOI U BOJIOHTEPCKOU EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUMCKON MPAKIAHCKON UIEHTUYHOCTH, ATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAaPCTBEHHBIM CUMBOJIaM, TOCTHKEHHUSIM POCCUICKUX
yu€HBIX B 00JaCTH (PU3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(OpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh ~ OILICHMBATh CUTyalldi0 M NPUHUMAaTh OCO3HAHHBIE pEUICHUS,
OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIKOYasd OJCTETUKY HAy4HOIO TBOPYECTBA,
npucyero pu3n4Ieckon Hayke;
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5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEPEC K pa3iIMyYHbIM cdepaM Mpo(hecCHOHATBHON NeATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHUE COBEpLIaThb OCO3HAHHBIA BHIOOP Oymyluen
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTH (HU3HKHU
Ha MPOTSHKEHUU BCEH JKU3HH;

6) 9K0JI0THYECKOT0 BOCIIMTAHUS:

C()OPMUPOBAHHOCTb IKOJIOTUYECKOMN KYJIBTYpbI, OCO3HAHUE INI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJJAHUPOBAHKUE U OCYLIECTBIICHHUE IEVCTBUN B OKPYKAIOLIEN CPEJE HA OCHOBE 3HAHUS
1eseld yCTOMYMBOrO pa3BUTHUS YEIOBEUECTBA;

pacIIMpeHHe OMbITa AESITEIbHOCTH 3KOJOTMYECKOW HAalpaBiICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HaHUMU 10 (pu3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NUECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAY4YHOM JAEATEIbHOCTH, TOTOBHOCTh B IMPOIECCE HU3YUECHMS
(U3UKHN OCYIIECTBIIATH MPOCKTHYIO M UCCIIEIOBATENBCKYIO I€ATEIbHOCTD HHINBUYaTbHO
U B TPyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIM3UPOBAThH MPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

OIIPEIENIATH 1IeNIU IeATEIIbHOCTH, 3a/1aBaTh MAPaMETPhl K KPUTEPUH UX TOCTHUIKCHUS;

BBISIBIIAITh 3aKOHOMEPHOCTH W IPOTHUBOPEUUS B PACCMATPUBAEMBIX (U3NYCCKHUX
SIBJICHUSIX

pa3pabarbiBaTh IUIaH pelmIeHUs NpoOJeMbl C Y4ETOM aHamM3a HMEHOIIUXCS
MaTepHAILHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JIEATEIILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OLICHMBATh PUCKH MOCIICICTBUI JIEATSILHOCTH;

KOOPJMHUPOBATh M BBIMOJHATh Pa0OTy B YCJIOBHUSAX PEATBHOTO, BUPTYAJILHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBAThH KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe A1eHCTBUA.

BJIJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMHU MOHITUSIMHU U METOIaMU (PU3UICCKON
HaYKH;

BJIAJIETh HAaBBIKAMH Y4e€OHO-UCCIIEOBATEILCKOM M TPOSKTHOM JEATEIBHOCTH B
obnactu (puU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY MOHMCKY METO/OB
pereHus 3a1a4 (PU3NMYecKoro CoaepKaHus, MPUMEHEHUIO PA3IMYHBIX METO/I0B MIO3HAHUS;

BJIaJI€Th BUAAMU JESATEIBHOCTH IO MOJIYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAIHH,
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npeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHBIX YUEOHBIX CUTyalUsX, B TOM UYHUCIE TMPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISAITh TPUYMHHO-CIICJCTBEHHBIE CBSA3M U aKTyaJlH3WpOBaTh 3aJlayy, BBIIBUTaTh
TUNOTE3y €€ pelIeHUs, HaXOJUTh apryMEHTBHI JJIsl IOKA3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHaAJIM3UPOBATh IOJIyYCHHbIE B XOJE PEIICHUS 3aJaud pPe3yJbTaTbl, KPUTUUECKU
OILICHUBATh UX JJOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30BaTEIbHON JESITEIBHOCTH,
B TOM YHCJIC TIPU U3y4YCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (GU3HKE B IPAKTUUECKYIO 00JIACTh JKU3HEACATEIBHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUruHAIbHBIC MOAXObl U PEIICHMUS;

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

Pa6ora ¢ unpopmaunmeii:

BIAJCTh HAaBBIKAMHU TMOJy4YeHUs HUHOOpMAIUU (PU3UYECKOTO COACpPKAHUA U3
MCTOYHUKOB  Pa3HBIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBIATH TIIOWUCK, AaHAJU3,
CHUCTEMATH3allMI0 W UWHTEpPIpeTalui0 HWHPOPMAIMU PA3NUYHBIX BHUIOB U  (opm
MIPEICTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEeJCTBA MH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM B
pEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 C COOJIOJICHUEM
TpeOOBaHMI DJPrOHOMHKH, TEXHUKH OE30MACHOCTH, THUTHUEHBI, PeCypcocOepeKeHus,
MPaBOBBIX U ITUUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJACpP)KAHWS B PA3NIMUHBIX (PopMarax ¢ yd&Tom
Ha3HaueHUs WH(OpPMAIMKM U IIEJIEBOM ayJIUTOPHH, BBHIOMpAs ONTUMAJIbHYIO GopMy
MPEICTABJICHUS U BU3yaJIM3AIUU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYyalluid U CMSATYaTh KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHHUs C MCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIWBUTyaJIbHOU PabOTHI;

BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JIEUCTBUMN C YUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEM KaKJI0TO WieHa KOJUIEKTHBA;

IIPUHUAMATh €M COBMECTHOM AEATEIBHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTUKEHUIO: COCTABIIATH IUIAH JEHUCTBUM, PACIPEAEIIATh POJIU ¢ YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KA4ye€CTBO CBOErO BKJIaJa M KaXJOr0 YYacTHMKA KOMaHAbl B OOMIMii
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

[IpeUIaraTb HOBBIE IPOEKTHI, OLICHUBATH UJIEU C ITIO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
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OCYHICCTBJATh ITOBUTUBHOC CTPATCIHYCCKOC ITOBCACHHC B PA3JIMYHBIX CUTYyalUsAX,
IIPOABIIAATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIHO OCYIIECTBIISITh MO3HABATEIBHYIO JACSITEIbHOCTh B 00JIaCTH (PU3UKU U
aCTPOHOMUHU, BBISIBJISTH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENbHO COCTABIISATh TJIaH PEIICHUS paCUETHBIX U KAYECTBEHHBIX 3a]1ay, IJIaH
BBITIOJIHEHUS TMPAKTHUYECKON paboThl C¢ y4ETOM HMEIOIIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTECHNN;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pElICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

criocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIMU B 00gacTH (UBUKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYyallisM, BHOCUTh KOPPEKTUBHI B I€SITEILHOCTD, OLICHUBATH
COOTBETCTBHE PE3YJbTATOB LEISIM;

BJIAJICTh HABBIKAMHU TIO03HABATEIbHOM pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUN;

UCITOJIB30BATh MPUEMBI pedIEeKCUH 11 OIICHKH CUTYallUuU, BELIOOPA BEPHOTO PEIICHUS;

YMETb OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHAJU3€E Pe3yJIbTaTOB ACATEILHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATU3€ PE3YIbTaTOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nporuiecce A0CTHKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBbI MO (GU3HKE
JUI.  YPOBHSA CpeAHEero oOiiero oOpa3oBaHUs y OOYYaIOIIUXCS COBEPIICHCTBYETCS
OMOIMOHAIILHBIN UHTEIJIEKT, TPEAoIaralomuii copMupOBaHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOMIETO CIIOCOOHOCTh IMOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJETh HANPABJICHUS PAa3BUTHSI COOCTBEHHOW AMOILIMOHAIBHON cdepbl, ObITh
YBEpPEHHBIM B ceOe;

CaMOPETYJIUPOBAHUS,  BKJIOYAIONIETO  CAMOKOHTPOJb, yYMEHHUE  IMPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHUE, CIIOCOOHOCTh aaNTHPOBATHCA K SMOITMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBALIUU, BKIIOYAIOIIEH CTPEMJIEHHE K IOCTHKEHUIO 1IeJIU U yCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSTHUE IPYTHUX,
YUUTHIBAaTh €ro TpPU OCYUIECTBICHHWH OOILIEHHs, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOILIEHHUS C
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JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDI (2021-2022 yuyeOnblii rox, 2022-2023 y4yeOHbIH
roj)

BbinyckHMK Ha 0230BOM YPOBHE HAYYHUTCS:

— JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHO! KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKH M TEXHOJIOTHUH,
B IIPAKTUYECKOM ESATEIbHOCTH JIIOIEH;

— JIEMOHCTpUPOBATh Ha MpPUMEpax B3aUMOCBI3b MEXAY (PU3UKOH U JpyruMu
€CTECTBEHHBIMHU HayKaMu;

— YCTaHABJIMBATh B3aUMOCBA3b €CTECTBEHHO-HAYyYHBIX SIBICHUH W TMPUMEHSTH
OCHOBHBIE (PU3UYECKUE MOJIEIU JJI UX ONMHUCAHMS U OOBSICHEHUS;

—  UCIOJIb30BaTh MHGOpMALHMIO (PU3HUECKOTO COAEpPKAaHUS MPU PELICHUU YUYEOHBIX,
IPAKTUYECKUX, IPOEKTHBIX U MCCIEN0BATENbCKUX 3aJau, MHTETPUPYS MHOOPMALUIO U3
Pa3JIMYHBIX UCTOYHUKOB U KPUTHUYECKH €€ OLICHNUBAS;

— pa3nmuMyatb M YMETh HCIIOJIb30BaTh B Y4YEOHO-HCCIEAOBATEIbCKOM JESITEIbHOCTU
METO/bl HAyYHOTO MO3HaHUs (HAOIIOJEHUE, OINKUCAHWE, HU3MEpPEHUE, HSKCIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bI, MOJEIUPOBAHUE U JAp.) U (POPMbI HAYUHOrO MO3HAHUS ((PaKThl,
3aKOHBI, TEOPUH), IEMOHCTPUPYS HA IPUMEPAX UX POJb U MECTO B HAYYHOM [MO3HAHUH;

— TPOBOJAUTH MpsIMbIE M KOCBEHHbIE W3MEHEHMsS (U3MUECKUX BEJIMYMH, BBIOMpAs
U3MEpUTENIbHbIE MPUOOPHI C YIETOM HEOOXOJUMOM TOUYHOCTH U3MEPEHHM, IITAHUPOBATh XO/1
WU3MEPEHUM, MOJIy4YaTh 3HAYEHUE H3MEPSIEMON BEIUYMHBI M OLICHMBATh OTHOCHUTEJIbHYIO
HOTPEIIHOCTD M0 33JaHHBIM (OopMyJIam;

— TMPOBOJUTH HCCIEIOBAHUS 3aBUCUMOCTEH Mexay (GU3NYECKUMU BEITUYUHAMU:
MPOBOJUTH M3MEPEHHS U OMNPENENATh Ha OCHOBE MCCIEAOBAHMS 3HAUEHHUE MMApaMETPOB,
XapaKTEPU3YIOIINX AAaHHYIO 3aBUCMMOCTh MEK]y BETMUMHAMU, U JI€NaTh BBIBOJ C YUYETOM
MOTPEIIHOCTHA U3MEPEHNN;

— HCHOJb30BaTh MAJI ONHMCAHMS XapakTepa MPOTEKaHWs (PUINYECKUX IPOILIECCOB
¢duznyeckre BeIMUMHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEXK1y HUMH;

— HCHOJb30BaTh MJI ONHCAHMS XapakTepa MPOTEKaHUs (PUINYECKUX MPOILIECCOB
(du3nyecKre 3aKOHBI C yY€TOM IPAHULL UX TPUMEHUMOCTH;

— peliarth KadyecTBEHHbIC 3a4aud (B TOM YHCIE M MEXIPEIMETHOIO XapaKTepa):
UCIIOJIb3YsI MOJIeNIH, (PU3NYECKHE BEIMYMHBI U 3aKOHBI, BHICTPAUBATh JOTUYECKUA BEPHYIO
HEMOoYKy 00BsICHEHHUSI (JI0Ka3aTeNIbCTBA) MPEIJIOAKEHHOIO B 3a1a4e mpoiiecca (SBJICHHUs);

— peuiaTh pacueTHbIe 3aJaud C SBHO 3aJlaHHOM (hM3MUYECKON MOJENBIO: Ha OCHOBE
aHallu3a YCJIOBUS 3a/aydl BBIICIATH (PU3WYECKYIO MOJENb, HAaXOAUTh (UINYECKUE
BEJIMYMHBI U 3aKOHBI, HEOOXOANMBIE U TOCTATOUYHBIE JJISl €€ PELICHUs], TPOBOIUTH PaCUEThI
Y IPOBEPATH MOTYUYEHHBIN pe3ysbTaT;

—  YYUTBIBATh IPaHUIIbl IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJEINIEH MpU pEelIeHUH
($u3NYECKUX U MEXIPEIMETHBIX 3a/1a4;
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— HCIHOJIb30BaThb I/IH(i)OpMaI_[I/IIO W IIPUMCHSTH 3HAHUSA O IIPUHIUIIAX pa6OTBI 1 OCHOBHBIX
XapaKTEPUCTUKAXU3YYCHHBIX MAIIWH, MPUOOPOB U JPYTUX TEXHUYECKUX YCTPOWCTB IS
peICHUs IMMPAKTUICCKHX, y‘-Ie6HO'I/ICCJIeI[OBaTCJ'IBCKI/IX H IIPOCKTHBIX 3aJ1a4;

— HCIIOJIB30BaThb 3HAHMU O (bI/ISI/I‘-IGCKI/IX 00BEKTax U IIponeccax B HOBCCHHGBHOﬁ KU3HHU
JJIsA obecrieueHuss 0e30I1aCHOCTH Ipu O6paHleHI/II/I C HpI/I60paMI/I N TCEXHHNYCCKUMMU
YCTpOﬁCTBaMH, L COXpPAaHCHUSA 3O0pOBbA H CO6J'HOI[CHI/IH HOPM 3KOJIOTHYCCKOI'O
IIOBCACHUS B Opr}KaIOHIeﬁ cpcac, aJiA IIPUHATHUA pemeHHﬁ B HOBCGI[HCBHOﬁ KU3HU.

BoinyckHMK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCS:

—  NOHUMAMb U OOBACHAMb YETOCMHOCb PUUYECKOU MeopUU, pa3iuiams PaAHUYbL ee
APUMEHUMOCTNU U MECMO 8 PSOY Opyeux Gu3uieckux meopuu,

— grademv npueMami NOCMPOeHUs Meopemudeckux OOKA3AmenbCms, da makxdice
NPOCHO3UPOBAHUSL OCODEHHOCMEU NPOMEKAHUSL YU3UYECKUX ABTEHULL U NPOYeCCO8 HA OCHOBE
NOJYYEeHHbIX Meopemuteckux bl80008 U OOKA3AMeNbCms;

—  Xapaxkmepuzoeamsv CUCMEMHYIO CBA3b MedHcO0y OCHOBONONALAIOWUMU HAYYHBIMU
HOHAMUAMU. NPOCMPAHCMBO, 8peMs, Mamepus (6ewjecmseo, noie), OgudxceHue, Cuid,
SHepaus;

—  @vl0gUeamMb 2UNOme3bl HA OCHOBE 3HAHUA OCHOBONOALAIOWUX — (DUULECKUX
3aKOHOMEpHOCmel U 3aKOHO8;

—  CcamocmoamenbHo NIAHUPO8AMb U NPOBOOUMb PUIUUECKUE IKCHEPUMEHMbL,

— Xapakmepuzoeambs 2100albHblE NPOONEeMbl, CMoAWUe neped Uel08e4eCcmEoOM:
9HepeemuuecKue, Cblpbesvle, IKOI02ULecKue, — U poib QUIUKU 8 peuleHuy dImux npooiem;

—  pewamsv NpaKmMuKo-OpUeHMUPOBAHHbIE KAYECMBEHHblEe U pacyemHble u3uyecKue
3a0a4u ¢ 8b100POM YuU3UUECKOU MOOenU, UCNONb3YS HECKOIbKO (DU3UYeCKUX 3aKOHO8 Ul
Gopmyn,  ceazvisAOWUX ~ U3BECMHble  u3UUecKUue — GeIUYUHbl, 8  KOHMeKCme
MeAHCNPEeOMEMHbIX CEA3elU,

—  00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKY U3VYEHHBIX MAUUH, NPUOOPOS U
MeXHU4ecKux yCcmpoucms,

—  00BACHAMb YCIOBUS NPUMEHEHUs. (DU3UYeCKUX Mooenel Nnpu peueHuu Qu3uiecKux
3a0a4, HAX00UMb A0EKBAMHYI0 NPEONONCEHHOU 3a0ade Gu3UUecKyr0 MOOelb, paspeuans
npooOIeMy KaK HA OCHO8E UMEIOUWUXCS 3HAHULL, MAK U NPU NOMOWU MemoO08 OYEeHKU.
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IIpeamerHsble pesyabratsl A8 11 kiaacca (2023-2024 yyeOHblii roa):

JEMOHCTPUPOBaTh Ha TMpHUMEpax pojib U MecTo (GU3UKH B (QOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTH,
B MPAKTUYECKON JEATENIBHOCTH JIIOJEH, LIETOCTHOCTh U €IMHCTBO (PU3MUECKON KapTHHBI
MUpa;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS H3YUYEHHBIX (PU3UYECKUX MOJIEIeH: TOUYCUHBIN
AIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBIM MCTOYHUK CBETA, AJEPHAsl MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si7[pa IIPU PEIICHNU (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE ABJIECHUS (IIPOLECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKN M KBAHTOBOM (DU3UKU: SJEKTpUYECKas IMPOBOAUMOCTb, TEILIOBOE,
CBETOBOE, XHWMHMYECKOE, MArHUTHOE JEUCTBHUS TOKA, B3aWMMOJECUCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKUUSA, JACHCTBME MArHUTHOTO IOJS Ha MPOBOJAHUK C TOKOM U
JOBUKYLIUICS 3apsif, DSJCKTPOMarHUTHbIE KOJ€OaHUsT U BOJHBI, MPSIMOJUHEHHOE
pacnpoCTpaHEHUE CBETa, OTpPaKeHHWE, NpeJoMIIeHHE, HUHTepdepeHuus, audpakuus u
NoJIsIpu3alisl CBeTa, JAucHepcust cBeTa, (QoTolrnekTpuueckuil 3¢dext (Ppororddexr),
CBETOBOE JaBJICHNE, BOSHUKHOBEHUE JINHEWUYATOIO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHAS
Y UCKYCCTBEHHAsI paJUOAKTUBHOCTB;

ONMCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKHE, MAarHWUTHBIE,
ONTHUYECKHUE, BJIEKTPUUYECKYI0 IMPOBOJAUMOCTH PAa3IUYHBIX CpPEl) U DJIEKTPOMAarHUTHBIC
SBJICHUS (IPOLECCHI), UCTIONB3Ysl (PU3NUECKUE BEIMYUHBI: JJIIEKTPUUECKUM 3apsi, CHia TOKa,
AIEKTPUYECKOE HAIPSIKEHUE, JJIEKTPUYECKOE COINMPOTUBIIEHUE, PA3HOCTHh NOTEHLMAJIOB,
AJIEKTPOJIBIKYILAsl CUJIa, paboTa TOKa, MHIYKIMS MarHUTHOTO MOJs, cuia Amrepa, cuia
JlopeHnia, MHAYKTUBHOCTh KAaTYIIKH, SHEPIHs 3JIEKTPUYECKOIO W MAarHUTHOTO IIOJIEH,
NEepPHOJI U YaCTOTa KOJeOaHUil B KoJIeOATEIbHOM KOHTYpE, 3apsj U cuja TOKa B Ipolecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHUE W ONTHYecKas
CWJIa JIMH3bI, IPU OMHCAHUM MPABUIBHO TPAKTOBATh (PM3MUECKHUI CMBICI HCIOJIb3YyEMbIX
BEJIMYMH, UX OOO3HAUYECHHUS W E€AMHHULIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO
(GH3HYIECKyIO BEIMYUHY C IPYTUMHU BEJIHYHHAMU;

OMKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHHUS W MPOLECCHI, UCHOJb3Yd (U3UUYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YACTOTA CBETA, YHEPTHUs U
UMIyJIbC (OTOHA, MEPHOJ] MOIypachaja, SHEPTUs CBA3M aTOMHBIX siep, PU OMUCAHUU
IPAaBUJIBHO TPAKTOBaTh (PM3MYECKUN CMBICT UCHOJB3YEMbIX BEIMYUH, X 0003HAYCHUS U
€IMHULIBI, YKa3bIBaTh (JOPMYJIbL, CBSI3bIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUUHY C IPYTUMH
BEJIMYMHAMU, BBIUUCIATH 3HaUYeHUE (DU3NUECKOI BETMYUHBI;

aHAIM3UPOBaTh GU3HUECKUE MIPOLECCHI U SIBJICHUS, UCNIOJIb3Ys (PU3HUECKUE 3aKOHbBI U
OpUHIUIOBL: 3aKOH OMa, 3aKOHBI NOCJIEIOBAaTENBHOIO W IMAPAJUIEIBHOIO COEAWHEHHUS
IPOBOJIHUKOB, 3akOH Jkoyns—J/IeHma, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKUIHWH, 3aKOH
IPSIMOJIMHEMHOIO  PaclpOCTPAHEHHsI CBETA, 3aKOHbl OTPAXEHUs CBETA, 3aKOHBI
IpEJOMJIEHUS] CBETa, ypaBHEHUE OWHIITEHHa a1 porodddexra, 3aKOH COXpaHEHMS
DHEPIUH, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAHEHUS IEKTPUUECKOTr0 3apsa, 3aKOH
COXpPAaHEHMsI MAaCCOBOI'0 YHMCJa, NOCTYJaThl bopa, 3aKOH paJMOaKTUBHOIO pacnajna, Mpu
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3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAKEHUE U
ycioBus (TpaHMIlb, 001aCTH) TPUMEHUMOCTH;

OTIPEIENIAThH HAMIPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TIOJIsl IPOBOJIHUKA C TOKOM,
cuibel Amriepa u cuisl Jlopenua;

CTPOUTh W ONHCHIBATh H300paK€HHE, CO3/1aBa€MO€ IUIOCKHUM 3€pKalioM, TOHKOM
JIMH301;

BBITIOJIHATH SKCIIEPUMEHTBI M0 MCCIIEOBAHUIO (PU3NYECKUX SBICHUN W MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHU: MpU HTOM (POPMYJIHPOBATH
npoOiemMy/3agady W THUIIOTe3y YYeOHOro OKCIEpMMEHTa, CcoOWpaTh YCTAaHOBKY U3
IPEI0AKEHHOTO 000pYA0BaHNUS, IPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYILECTBIIATh MPSMbIE U KOCBEHHbIE U3MEPEHMsI (PU3MUECKUX BEIMYUH, [IPU 3TOM
BbIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHMSI U UCIIOJIb30BATh U3BECTHBIE METO/Ibl OLIEHKU
IIOrPEIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3MYECKHX BEIMYUH C MCIOJIB30BAHUEM MPSMBIX
MU3MEPEHHIL: TPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI TOTYICHHOM
3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHJE TaOJUI U TpadUKOB, A€IaTh BBIBOJIBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

coOroIaTh MpaBmiIa 0€30MacHOr0 TpyJa MpU MPOBEICHUN HCCIEAOBAHUN B paMKax
y4e0HOTO JKCIEPUMEHTa, y4eOHO-MCCIEeNOBATENFCKON W TPOCKTHOW EATEIBHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U TAOOPaTOPHOTO 000PYIOBAHUS;

pemath pacu€THbIe 3a/ayd C SIBHO 3aJaHHON (DU3MUYECKOM MOJEJbI0, UCHOJb3Ys
¢uznyeckue 3aKOHbl W TPUHIUIBI, HA OCHOBE aHalM3a YCJIOBMS 3aJaud BBIOMpPATH
(U3UYECKYIO MOJIENb, BBIACIATH (PU3NYECKUE BETUUUHBI U POPMYIIbI, HEOOXOUMBIE JIs €€
pelieHusi, MPOBOAWTH pAc4Y€Tbl W OICHMBATh PEATHHOCTh TMOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEIIMYMHBL;

pelaTth KaueCTBEHHBbIE 3a/Jayd: BbICTpPAMBaTh JIOTMYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pacCyXJI€HUI C OMOpOi Ha U3yYEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUECKUE
SIBIICHUS;

UCTIONB30BaTh TPU PEIICHWH Y4YEOHBIX 3aJad COBpEeMEHHbIe WH(GOPMAIMOHHBIE
TEXHOJOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMU U TPEJCTaBICHUs Y4eOHON
U Hay4yHO-TIONYJSpHOM HH(QOpPMAlMM, TMOJYYEHHOH U3 Ppa3IWYHbIX HCTOYHHKOB,
KPUTHUYECKH aHATM3UPOBAThH MOTydaeMyr0 HHPOPMAITHIO;

OOBSICHATh TPHUHIUMBI JCUCTBUA MAIIWH, TMPUOOPOB M TEXHUYECKUX YCTPOICTB,
pasnuyaTh yCIOBHS MX O€30MAaCHOTO MCIIOIh30BAHMS B IIOBCEAHEBHON KU3HU;

OPUBOJUTH MPUMEPHl BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCTIONIb30BaTh TEOPETHYECKHE 3HaHWs MO (U3WKE B TOBCEAHEBHOW JKM3HU IS
oOecnieueHnss 0€30MACHOCTH TMpH OOpalieHnu ¢ NOpubopaMu H  TEXHHUUYECKUMHU
yCTpOMCTBAMH, [JIsl COXPAaHEHUS 3JI0pOBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTrO
MOBECHUS B OKPY KaIOILEeH Cpejie;

paboTath B TpyMIe C BHIIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIaHUPOBATH
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paboTy IPyIIIbl, PALIMOHAIBHO PacHpeAesiTh 00A3aHHOCTH U TUIAHUPOBATH S TEILHOCTD B
HCCTAHAAPTHBIX CUTYAIUAX, AAICKBATHO OLICHUBATH BKJIAJA KAKI0T'0 U3 YHACTHHUKOB I'DYIIIIBI
B pellIeHrne paccMaTpuBaeMoM PoOJIEMBbl.

COAEP/KAHUE YYEBHOI O IIPEJIMETA (2021-2022, 2022-2023 yueonutii 200)

10 kaace

Pu3nKa U eCTECTBEHHO-HAYYHBIN MeTO/l IO3HAHMUS IPHPOABI

®duszuka — QyHIaMeHTalbHas Hayka o npupoge. MeToJpl HaydHOrO HCCIEAOBAHUS
¢usnyeckux sBie- HUM. MopaenupoBanue (U3MUECKUX SBICHUM M MPOIECCOB.
@uU3NYECKUN 3aKOH — TPaHULBl NPUMEHU- MOCTH. PU3NYECKHE TEOPUU U NPHUHIUI
cooTBeTcTBUS. Poiib 1 Mecto (pu3uku B (HOpPMHPOBAHHUU CO- BPEMEHHON Hay4YHOMU
KapTHUHBI MUPA, B IPAKTUYECKON EATENBHOCTH JIIOAEH. Duszuka u Kyaiomypa.

Mexanuka
I’ panuusbl npumeHuUMoCmu KiacCudeckou MexaHuKu.

JIBrxeHue Touku u tena. [looxenue tena B IpocTpaHCTBe. BEKTOpHbBIEC BEIIMUNHBI.
JlerictBus Hax BekTopamu. lIpoekiinn BEkTOpa Ha KOOPAMHATHBIE OCH U JEUCTBUS HAL
HuMHU. [Ipoeknun BeKTopa MKOOPAUHATEI.

Baoicnenwue xunemamuueckue Xapakmepucmuky — nepemeujerHue, CKopocmay, YCKOpeHue.
Onucanue asmxkenus. [lepememenne. Cucrema orcuera. CKOpOCTh NPSIMOJIMHENHOTO

PaBHOMEPHOTO IBUKEHUSA. Y PaBHEHUE TPSIMOIMHENHOTO PABHOMEPHOT'O ABUKEHHSI.
MrHoBeHHast ckopocTh. ClioxkeHne CKopocTel. Pemienue 3amau

Yckopenue. J[BukKeHne ¢ MOCTOSHHBIM YCKOpeHneM. Ennnuna yckopenus. CKOpoCTh
MIPU JIBUKECHUU C TTOCTOSTHHBIM YCKOPEHUEM.

YpaBHEHUS JBUXKEHUS C IOCTOSTHHBIM YCKOpEeHHUEM. Pelienue 3aay.

CBobOosHOE nazieHue Tei. JBrmkeHue ¢ MOCTOSIHHBIM YCKOPEHUEM CBOOOHOTO
najicHusi. PABHOMEpHOE NBUKEHUE TOYKH MO OKPYKHOCTH.

OcnoesHble Mooenu mejl i 08UNCEHULL

OCHOBHOE yTBEpKJICHUE MEXaHUKHU. MaTepuanbHasi TOUKa.
Hnepyuanvnasa cucmema omcuema. 3akoust mexanuku Hviomona.

[TepBeiii 3akoH HetoTona. Cuna. CBsI3b MEXIy YCKOPEHUEM U cuiloil. Bropoi
3akoH Hprorona.Macca.
Tpernii 3akoH Herotona. Equnniiel maccesl u cuibl. [loHsITHE O cucTeMe equHULL.

NuepumanbHbie CH-CTEMBI OTCYETA U IPUHIIAI OTHOCUTEIBHOCTHA B MEXAHUKE.
Pemenue 3agau.
Bzaumooevucmeue men

Cutel B ipupoe. CUilbl BCEMUPHOTO

TATOTCHUS. 3aKOHbI BC@MMDHOZO ns20mMenusd,

I'yka, cyxoeo mpenus.Ilepas kocMuyeckas
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CKOpoOCTb. Pemrenne 3anay.

Cuna TsxectH 1 Bec. HeBecoMocCTs.

Hedopmanus u cuisl ynpyroctd. 3akoH ['yka. Cunsl Tpenust. Posb cun TpeHus.
Cuitbl TpEHUAMEXKAY CONPUKACAIOIIUMUCS TOBEPXHOCTIMH TBEPBIX TEJ.

Pemenue 3agau.

Hunynovc mamepuanvrhou mouku u cucmemol. Mzmenenue u coxpanenue uMnyivca.
Nmnynsc maTepuanbHOi Touku. Jpyras ¢popmynupoBka BToporo 3akoHa HeroToHa.

3aKOH COXpaHe-HUsl UMITYJIbCA.
Hcnonvzosanue 3akon06 mexanuku 0Jis 00bACHeHUA 08UNCeHUs HeDeCHblX meal U 0

paseumuil KOC-Mu4ecKux UCCIe008aHU.
PeakTtuBHOC HBHX(GHHﬁ. Ycnexu B 0CBOGHMH KOCMUYECKOTO IIpOCTpPpaHCTBA.

Pa6Gora cuiisl. MOIII-HOCTb.
Mexanuueckas snepaus cucmemol mea. Paboma cubi.
Oneprus. Kunernueckas sHeprus u ee u3MeHenue. Pabota cuinsl TsbkecTu. Pabota

CHJIBI ynperCTI/I.HOTGHIII/IaHBHaH OHCPIHUA.
3axon COXpAHEeRUA MeXaHUu4ecKkou IHep2Uuu
3aKoH COXpaHCHUA DHCPIru B MCXaHHUKC. YMeEHbIIICHHE MEXaHUYECKON OHCPIUH

CUCTEMBI O] AC-CTBUEM CHUJI TPEHUSL.
PaBnoBecue ten. [lepBoe ycmoBue paBHOBECHS TBEPAOTO Teaa. MOMEHT CHJIBI.
Bropoe ycioBue paB-HoBecus TBepaoro tena. Pemenue 3amay.

MouJiexyisipHasi GU3UKAa U TEPMOJIMHAMUKA

Monexviapno-kunemuueckas meopus (MKT) cmpoenus sewiecmea u ee

9KCNnepuMeHmanbHble 00Ka-3amenbCcmad.
OCHOBHBIE MMOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOU TeOpuu. PazMepbl MOJIEKYI.

Macca momnekyn. KonndecTBo BemecTsa.
Aepecamuvie cocmosinus sewecmea. Modenb cmpoenus scudkocmei.
bpoynoBckoe nBuxkenune. Cuibl B3auMoaerncTBust MoJiekyi. CTpoeHue

ra3000pa3HbIX, KUJKUX UTBEPIBIX TEII.
Mooenb udeanvhozo 2aza. /lasnenue 2asa.
NneanbHblii ra3 1 MOJIEKYJIAPHO-KMHETHYECKOM Teopuu. CpelHee 3HaUYCHHE KBaiparta

CKOPOCTH MO-JIEKYJI

OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKOM

Teopuu rasza.Pemienue 3agau.

Abconomuas memnepamypa Kak Mepa cpeoHell KUHemuYecKol dHepeUn menio8o20

OBUDICEHUSL 4a-CMUY 8eUiecmed.
Temneparypa u TeroBoe paBHoBecue. OnpeneneHue Temieparypbl. AOCOTIOTHas

Temrneparypa. Temrneparypa — Mepa cpeiHEeld KHHETUYECKOW SHEPTUUA MOJIEKYJI.
N3mepenue ckopocTen MoJIeKyJrasa.
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Vpasnenue cocmosanus uoeanrvno2o 2aza. Ypasuenue Menoeneesa-Knaneiipona.

I'a30BEIe
3aKOHBI.

Penienue
3aJ1ad4.

HaCBIHICHHBIﬁ Imap. 3aBUCHUMOCTD AaBJICHUS HACBIIIICHHOTIO I1apa OT
TCMIICPATYPHI. Kunenue. BnaxxHOCTb BO3ayXxa. KpI/ICTaJIJII/I‘IGCKI/IC TCJAa.

AMopdHubie Tena. Pemenue 3aaau.
Buympennss snepeus. Paboma u mennonepedaua kak cnocoovl usmeneHus GHympenHet

QHEpsUU.
BHYTpCHHHSI OHCPIHUA. Pa6ora B TCPMOJNHAMHUKC. KomudecTBO TEIJIOTHI.

Hep@blﬁ 34AKOH mepModuHaMuKu.

[IpumeHeHue nepBoro 3aK0Ha TEPMOJUHAMUKY K Pa3JIMYHbIM
nporeccam. Pemenue 3amad.

Heobpamumocmv mennoswix npoyeccos.

CraTucTHyecKkoe UCTOJIKOBAaHHUE HEOOPATUMOCTH IIPOIIECCOB B IIPUPO/IE.
Lpunyunvul delicmausi menio8blx MAWUH.

Koaddumment nonesnoro nericteust (KI1I) TermmoBbix

nsurareneii. Permenue 3amayq.

JJIeKTPOAMHAMHUKA
3axon Kynona

DJIEKTPUYECKUM 3apsij] U JIIEMEHTAPHBIE YACTUIIbI. 3apsyKEHHbIE Tea. DIEKTPU3alHs
Tes. OCHOBHOW3AaKOH 3JIEKTPOCTATUKH — 3aK0OH KynoHa. EnvHUIA 3IeKTpUYECcKOoro
3apsaa.

Anekmpuieckoe noue.

bnuskonericTBrE U IEUCTBHE HA PACCTOSHUU. DJIEKTpUUYECKOe ose. HanpskeHHOCTh

3neKkTpuye-ckoro noiist. [TpuHnun cynepnosununu noneu. Pemenne 3amay.
1Ipo6ooHuKY, NOTYNPOBOOHUKU U OUINEKINPUKU.

CuoBbI€ TMHUM JIEKTPUUECKOTO0 NoJis. HanpsskeHHOCTH MoJIst 3apsKEHHOTO 11apa.
[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE. JIUDIIEKTPUKH B DIIEKTPOCTATUUECKOM
noJie. JIBa BumaauanekTpukoB. [lonsprusanus IM3IEeKTPUKOB.

Pemenue 3agau.

Hanpsioicennocms u nomenyuan 21eKmpuideckoco noJis.

[ToreHnmanpHass SHEPrUs 3apsHKEHHOTO Tella B OJHOPOJHOM 3JICKTPOCTATHYECKOM
nosie. [loTeHranaIeKTpOCTaTHIECKOTO MO K PA3HOCTh MOTEHIIUANIOB. CBS3h MEXKTY
HANPSHKCHHOCTBIO  BJIEKTPOCTa- THYECKOTO TOJS MW Pa3HOCTHIO TOTCHIIUAJIOB.
DKBHUITOTEHITHATBHBIC TTOBEPXHOCTH.

Konoencamop.

OnexkTpoeMKocTh. EnuHuibl anektpoeMkocTd. KoHaeHcaTopbl. DHeprus
3apsKEHHOTO KOHJIeHca-Topa. [IpuMeHenne KOHAeHCaTOPOB.
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Pemenue 3agau.
Lllocmosnnblil Inexkmpuyeckull mox.
Cuia Toka. YcinoBusi, HEOOXOUMBbIE JIsl CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA.
3akoH Oma mstyyactka nenu. ConpoTHBICHHE.

Dnektpuueckue nenu. [locnegoBarenbHoe U MapaieIbHOE COSAUHEHUS
IPOBOJHUKOB. Perienue 3amay.

Onekmpoosuscywas cuna. 3axon Oma 0151 NOAHOU Uen.

PaboTta 1 MOIIHOCTH ITIOCTOSIHHOTO

Toka.Penienune 3ajad.
Pemenue 3agau
Dnekmpuueckuil mox 6 NPOBOOHUKAX, IIeKMPOJIUMAX, NOJVADPOBOOHUKAX, 2A30X U

saxyyme. Ceepx-npogooumocnip.
DnekTpuyecKkas MPpUBOAUMOCTb Pa3IUYHBIX BEIIECTB. DJIEKTPOHHAS TPUBOJAUMOCTD
METaJUIOB. 3aBU-CUMOCTb CONPOTUBIIEHUS TPOBOJHUKA OT TEMIEPATYPHI.

CBepXnpoBOAUMOCTb. DNEKTPUUECKUIN TOK B MOTYIPOBOJIHUKAX. DJIEKTPUUECKAs
IIPOBOJAMMOCTB ITOJYIIPOBOJHUKOB IPU HATMYUU [IPUMECEH.

DJIEKTPUYECKUM TOK Yepe3 KOHTAKT MOJyIPOBOJIHUKOB P- U N-TUIIOB.
[TomynpOBOIHUKOBBIN TUOM.

TpaH3uCcTOpBI. DNEKTPUUECKUN TOK B BakyyMe. Jlnoa. DNeKTPOHHBIE TyUKH.
DJIEKTPOHHO-TTy4eBasATPyOKa. DJIECKTPUUECKUN TOK B )KUIKOCTSAX. 3aKOH

AIIEKTPOJTH3A.

DIIEKTPUYECKHN TOK B ra3ax. HecaMoCTOSTENBHBIN M CAMOCTOSTENBHBIN Pa3PAIBI.
ITna3ma.

11 kaace

MexaHnuka

Mexanuueckue koneOanus U BoHbL. [IpeBpallienns sHeprun npu KoueOaHusax. JHEprus
BOJIHBI.

DJIeKTPOAMHAMHUKA

NHnykuus MarHuTHOrO noutst. /lelicTBue MarHuTHOTO 1OJIsI HA IPOBOJHUK C TOKOM H
JBIDKYIYIOCA3apsKeHHYI0 yacTuly. Crita Amriepa u cuiia Jlopenua. MarautHbie
CBOMCTBA BellleCTBa.

3aKOH JIEKTPOMAarHUTHOM MHAYKIMHU. DJIEKTPOMATHUTHOE ToJie. [lepeMeHHBbI TOK.
SABnenne camo-uHAYKUNUH. HAYKTUBHOCTD. DHepaus 31eKmpoMacHUMHO20 NOJIAL.
DJeKTpoMarHuTHhIe kosieOanus. KonedbaTenbHbIN KOHTYP.

DJIEKTPOMarHUTHBIE BOJIHBIL. J[Mana3oHbl 3JIEKTPOMATrHUTHBIX U3JIYYEHUN U UX

IPAKTUYECKOE IIPUME-HEHUE.
I'eomeTpuueckas ontuka. BoaHOBEIE CBOMCTBA CBETA.
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OcHoOBBI CHeIIl/IaJIBHOﬁ TCOPUHA OTHOCUTEJIBbHOCTH
I/IHBapI/IaHTHOCTI) MOAYJIA CKOPOCTH CBCTA B BAKYYMC. HpI/IHHI/IH OTHOCUTCJIIBHOCTH
OiHITeitHA. CBSI3b MACChl M HEPTUU CBOOOIHOM YaCTHUIIBI. DHEPTHS TTOKOSI.

KBanroBasi puzuka. ®u3uka aToMa 1 AaTOMHOI0 SIApa

I'mnotesa M. Ilnanka. ®@otosnekrpudeckuit r3pdexr. Poton. KopnyckynspHo-
BOJIHOBOM Jlyaju3M.

Coomnowenue neonpeoenennocmeti I etizenbepea.

[1nanerapuas monens aroma. OObsiCHEHHE IMHEWYaTOro CIIeKTpa BOJIOPO/Ia HA OCHOBE
KBAaHTOBBIX ITO-CTyIaTOB bopa.

CocTaB U cTpO€HUE aTOMHOTO sJipa. DHEPrus CBSI3U aTOMHBIX sifiep. Bujibl
paZiOaKTUBHBIX MpEBpa-IIeHUNH aTOMHBIX SEP.

3aKOH paAMOAaKTUBHOIO pacnana. AnepHeie peakuuu. Llennas peakuuns

JeNeHus siaep. DINeMeHTapHbIe YacTUIlbl. OyHIaMEeHTAIbHBIC

B3aUMOJCHCTBHUSL.

Crtpoenne BeesienHoi
CoBpeMeHHBIE MPEICTaBICHUS O MPOUCXOXKACHUN U dBoonuu COJIHIIA U 3BE3I.

Knaccuduxanusize3a. 3Be3/1b 1 ICTOUHUKU UX SHEPTUH.
lNanakTtuka. IIpeacraBienne o CTpoeHUH U 3BOIOLMU BeeneHHo.

IIpyMepHbIH nepeYeHb NPAKTHYECKHUX M J1a00paTOPHBIX padoT (HAa BHIOOP yuHuTe Is1)
[Ipsamble n3mepeHns:

—  M3MEpPEHUE MTHOBEHHOM CKOPOCTH C UCIIOJIb30BAHUEM CEKYHIOMEpa UIU
KOMIIBIOTEPA CIAaTYUKAMU;

— cpaBHEHHME Macc (10 B3aUMOJAECHCTBHUIO);

—  U3MEPEHUE CUJl B MEXAHHUKE;

—  HM3MEpEHHue TeMIEPATYPbl KUAKOCTHBIMU U HUDPOBBIMU TEPMOMETPAMHU;

—  OLIEHKa CHJI B3aUMOJIEUCTBUS MOJIEKYJ (METOJOM OTpbIBA KaIl€elb);

—  U3MEPEHUE TEPMOJANHAMUYECKUX MapaMeTPOB Ia3a;

— u3mepenue JJ]C UCTOUHMKA TOKA;

—  U3MEPEHUE CUJIbl B3aMMOJCHUCTBUS KATyIIKM C TOKOM M MarHuTa MOMOILIBIO

3JIEKTPOHHBIX BECOB;
—  OmpeesieHHE Mepro/ia 00paIlleHHs ABOMHBIX 3B€3]] (MIEUaTHbIC MaTePUAIIbI).

Kocsennsbie uzmepenus:
—  H3MEpPEHUE YCKOPEHUS,
—  HM3MEepEeHHue YCKOpPEHHUs CBOOOIHOTO NaJACHHUS;
—  OIPEIEIICHUE SHEPTUU U UMITYJIbCA 10 TOPMO3HOMY Iy TH;
—  H3MEpPEHUE YAECIbHOW TEeIUIOTHI IUIABJICHUS JIb/A;
—  M3MEPEHUE HANPSHKEHHOCTUBUXPEBOTO JIEKTPUUYECKOTO nosis (Tpu
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HAOJTFOICHUN AJICKTPOMArHUTHOW MHTYKIIHH );

M3MEPEHUE BHYTPEHHETO COMPOTUBIICHUSI UCTOYHUKA TOKA;

OTIpeJIeIICHHE MOKA3aTeNsl MPEIOMIICHUS CPEbL;

u3MepeHne (HOKYCHOTO PacCTOSIHHSI COOMPAIOIIEH 1 paccenBaroIIel JIMH3;
OTpeJIeIeHUE JITTMHBI CBETOBOM BOJIHBIL;

OMpeIeJICHHE UMITYJILCA U SHEPTUU YaCTHUIIbI TPU ABUKEHUHM B MArHUTHOM I10JI€

(modotorpadusm).

Habmronenue sBIIeHMIA:

Ha6JIIO,ZIeHI/I€ MEXaHUYECKUX SIBJICHUH B HMHCPIHHUAJIbHBIX W HCHHCPIHUAJIBHBIX

CHUCTCEMAXOTCUCTA,

Ha0JII0/IEHUE BBIHYKJICHHBIX KOJICOAHUI U pEe30HAHCa;

HaOmonenune nuddy3uu;

HaOJI0ICHUE SBJICHUS SJIEKTPOMArHUTHON UHAYKIUY;

Ha0JII0/IEHUE BOJHOBBIX CBOIMCTB CBETA: JU(PPAKIMS, UHTEPPEpEHLIu,
HOJIIpU3aLUS;

HaAOJI0ICHHUE CIIEKTPOB;

BeUEpHUE HAOIIOAeHUS 3Be3/1, JIYHBI U IJIaHET B TEJIECKOI WM OMHOKIIb.

Hccaenosanus:

HCCICA0OBAHNUC PABHOYCKOPCHHOI'O IBHKCHUA C HCIIOJIB30BAHHUCM JJICKTPOHHOI'O

CCKYHAOMCPAUNJIM KOMIIBIOTECpaA C JaTUNKAMM,

UCCIIEJOBaHNE JBUKEHHUS T€Ja, OPOILIEHHOI0 TOPU30HTAIBHO;
VICCJIEIOBAHNE LIEHTPAIBHOTO YAapa;

VCCJIEIOBAHNE KAUECHMSI LIWIIMH]PA 10 HAKJIOHHOW IIJIOCKOCTH;
UCCJIeI0BAHNE JBUKEHUA OpOYHOBCKOM "yacTuilbl (o TpekaM I[leppena);
MCCIIEOBAaHUEU30IIPOLIECCOB;

UCCIIEJOBaHUE N30XOPHOI0 MPOIECcca U OLIEHKa a0COJIFOTHOTO HYJIS;
UCCJIEIOBAHUE OCTHIBAHUS BOJIBI;

MCCJICIOBAHUE 3aBUCUMOCTH HAMPSIAKEHUS Ha MOJIOCAX UCTOYHUKA TOKA OT CUJIBI
TOKA B LICIIH;

HCCIICAO0BAHNEC 3aBUCUMOCTHU CHJIbI TOKA Y€PE3 JIAMITIOYKY OT HAIIPsKCHUS Ha Hefl,
HCCICA0BAHNUC HArpCBaHUsA BOJAbBI HAI'PCBATCIICM HEOOJILIITION MOIITHOCTH,
HCCICAOBAHUC ABJIICHUA BHGKTpOMaFHHTHOﬁ HHAYKIWH;
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— HCCICHOBAHHC 3aBUCUMOCTH YIJIa IIPCIOMJICHUA OT YyIJld IIAJACHUA

— HCCICOAOBAHUC 3aBUCUMOCTH PACCTOSHUA OT JIMH3BI 10 I/1306pa}KeHI/IH oT
PaCCTOAHUA OT JIMH3BIIO IIPCAMCTA,

— HCCICOOBAHHC CIICKTpPa BOJOPOIA,

—  HCCICOOBAHUC IBHUKXCHUA I[BOﬁHI)IX 3BC31 (HO IIC4aTHBIM MaTCpHaHaM).

[TpoBepka rumnotes (B TOM YKCIIE UMEIOTCS HEBEPHBIE):

— TpH ABUKCHUU OpycKa MO HAKJIOHHOW TUIOCKOCTH BpEMs MEpeMeIleHus: Ha
ONpENEICHHOE PACCTOSAHMS TEM O0JIbliIe, YeM OoJIbllie Macca OpycKa;

—  TIpH ABWKEHHH OpycKa M0 HAaKJIOHHOW INIOCKOCTH CKOPOCTH MPSIMO

IPONOPLUUOHANIbHA ITYTH;

—  TIpH 3aTyXaHUH KoJeOaHW aMIUIUTy1a OOpPaTHO MPOMOPIMOHAIBHA BPEMEHH;

—  KBaJpaT CPEIHEro mnepemMenieHus OpOyHOBCKOM YacTULIbI MPSMO
MPOMOPIIMOHAJIEH BpeMeHnHa0moaeHus (1o Tpekam Ileppena);

—  CKOPOCTb OCThIBaHUS BOJIbI TMHEMHO 3aBUCUT OT BPEMEHU OCTHIBAHUS;

—  HampspKEHUE MPH MOCIEI0BATEIbHOM BKIIIOYEHHUH JIAMIIOUYKH M PE3UCTOpa HE
pPaBHO CyMMEHAIPSKEHUH Ha JTJAMIIOYKE U PE3UCTOPE;

—  yTOJI IPEJIOMIIEHHUS IPSIMO IPONOPLIMOHAJIEH YTITy MaJCHUS;

—  TIPH IJIOTHOM CIIO’KEHUU JIBYX JIUH3 ONITUYECKUE CHIIBI CKIIABIBAIOTCS;

KoHncTpynpoBanue TeXHUUECKUX YCTPOUCTB:

—  KOHCTPYMPOBAHME HAKJIOHHOM IIOCKOCTH ¢ 3aaaHHbiM KIT/I;

—  KOHCTPYUPOBAHUE PhIUYAKHBIX BECOB;

—  KOHCTPYMPOBaHUE HAKJIIOHHOM IJIOCKOCTH, MO KOTOPOU OpPYCOK HBUKETCS C
3aJJaHHBIM YCKOPEHUEM;

—  KOHCTPYUPOBAHME DJIEKTPOBUTATENS,

—  KOHCTPyUpOBaHHUE TpaHCPopMaTopa;

—  KOHCTPYMPOBAHHE MOJEIH TEIECKOIA WM MUKPOCKOTIA.

COJEP)KAHUE YUEBHOI'O IPEJIMETA B 11 kaacce (2023-2024 yueGnblii rox)

JJIeKTPOAMHAMMKA
Maznummnoe none. In1eKMPOMAZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUTHI. B3auMo1€MCTBUE OCTOSIHHBIX MAarHUTOB. MarHUTHOE TOJIE.
Bektop marHuTHOM WHAYKUMH. [IpUHOMIT Cynepno3WiMM MarHUTHBIX MoJier. JIuHum
MarHuTHOW WHAYKIuU. KapTuHa JWMHUNA MarHUTHOM WHAYKIUM TOJS TMOCTOSHHBIX
MarHuTOB.

MarauTHoe 1oJ1€ TPOBOJHUKA ¢ TOKOM. KapThHa TMHUA UHAYKIMY MAarHUTHOTO TTOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Opcrena. BzaumonencTsre NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HallpaBJICHUE.

Cuna Jlopenua, €€ MOayiab U HampasieHUe. J[BUKEHUE 3apsHKEHHOM YacTHIBI B
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OJTHOPOJHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBneHue 3IIEKTPOMarHUTHOM HMHAYKUMH. IIOTOK BEkTOpa MAarHUTHOM WHIYKIIUU.
DNEeKTpOABMKYLIAs CUIIA HHIYKIHHA. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunn Papanes.

BuxpeBoe anexkTpuyeckoe mnojie. DIEKTPOABUKYILAsA CUjla UHIYKUHUNA B IPOBOJHUKE,
JBHKYILIEMCS IOCTYNATENbHO B OHOPOIHOM MarHUTHOM II0JIE.

[IpaBuiio Jlenna.

WMHIyKTUBHOCTG. SIBJIICHHE CAaMOMHIAYKIMHU. DJIEKTPOABIKYIIAs CUJIa CAMOUHIYKIINH.

DHeprusi MarHUTHOT'O ITOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYeCcKue YCTpPOWCTBA M NMPAKTUYECKOE NPUMEHEHHE: IMOCTOSHHbIE MarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOIBUTATENb, YCKOPUTEIMN AIEMEHTAPHBIX YaCTULl, NHIYKIINOHHAs
neyb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMy4YKa MarHUTHBIM IOJIEM.

JInHUY MHAYKIMY MarHUTHOT'O TOJIA.

B3aumopeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SBneHue 3NIeKTPOMAarHUTHOW UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTDh  3JIEKTPOJABWXKYLIEH CHJIBI HMHIYKIHH OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii skcnepumenm, nabopamopmuvie padbomul

M3y4yeHne MarHuTHOTO IOJIS KaTyIIKH C TOKOM.

HccnenoBanre 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

KoJsie0anust 1 BOJIHBI
Mexanuueckue u 31eKmpoMazHumHbsle KO1e0anus

Konebarenbnas cuctema. CBOOOMHBIE MeXaHWYECKHE KosieOaHusa. ['apMoHMUYECKHE
kosneOanus. Ilepuon, vacrora, ammuuryaa u ¢asza kosiebaHuil. [IpyUHHBII MasTHUK.
MarteMaTtuyeckuii MasTHHK. YpaBHEHHUE TrapMOHMYECKuX KkoyieOanuil. IlpeBpaienue
HHEPrUM NMPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOAHBIC 3JIEKTPOMAarHUTHBIC KOJ€OaHUS B MICATBHOM
K0JIE0ATEJIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHHYECKUMH M 3JIEKTPOMArHUTHBIMU
kojeOanusimu. Dopmyna TomcoHa. 3aKOH COXpAaHEHHMS DJHEPIMM B  HUACAIBHOM
K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaroumx KojeOaHusAX. BbIHyXIeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHy ) AeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[Tepemennbiii ToOk. CHHYCOUJATIbHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIUIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.
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Tpanrcdopmarop. [IponsBoacTBo, Iepenaya u MOTPEOICHUE IIEKTPUUECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU TIPU MPOU3BOJCTBE AJIEKTposHEepruu. KynbTypa HCHOJIb30BaHUS
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue ycTporcTBa M NPAKTHYECKOE NMPUMEHEHHE: JJIEKTPUYECKHU 3BOHOK,
TE€HEPATOP MEPEMEHHOIO TOKA, JIMHUH 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB  KojeOaTelbHOM  cUCTeMbl  (MPYKUHHBIM WK
MaTeMaTUYECKU MAsITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HANpsDKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc npu nociie0BaTENbHOM COEUHEHUN PE3UCTOPA, KATYIIKA WHIYKTUBHOCTH
Y KOHJEHCaTOopa.

Mopnenp TMHUH 3JIEKTPONEpe1ayu.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTU OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanue MEPEMEHHOTO TOKa B LENH M3 IOCIENOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHb

Mexanuueckue  BOJIHBI, ycloBuUsA  pacnpocTpaHeHus. Ilepuoa.  CkopocThb
pacnpocTpaHeHHs U AMHa BoJHbIL. [lonepeunsie u npoaonbHble BOJIHBL. MHTepdepeHuus n
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHbBIE BOJIHBI. YCJOBHSI HM3JIyYEHHS] DJIEKTPOMATHUTHBIX BOJIH.
B3aumuasa opuenrauus BektopoB E, B, V B anektpoMmarHuTHO#l BojHe. CBoMcCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpPaXXE€HWE, TMPEIOMIICHHEe, ToJspu3anus, AudpaKius,
unTepdepennus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[xana 351eKTpOMarHuTHHIX BOJIH. [I[puMeHeHne 31eKTpOMarHUTHBIX BOJH B TEXHHUKE
U OBbITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuuecKkue yCTpOMCTBA M NIPAKTUYECKOE  MPUMEHEHWE:  MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJbTPa3ByKOBas JMArHOCTUKa B TEXHUKE W MEIUIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Llemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu n qudpakiinid MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBA3M 'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM W YacCTOTOM
KOJIe0aHMil.

HccnenoBaHre CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHHE,
noJyisipu3anys, mudpakius, THTEpPEpeHITHS.

Onmuxka

['eomeTpuueckas ontuka. [IpsMOIMHENHOE pacpOCTPaHEHHUE CBETAa B OJHOPOJIHOMU
cpene. JIyud cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3006paxeHuii B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHBI TPEJIOMJICHUS CBeTa. AOCOIOTHBIA IOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHEee oTpaxkeHue. [IpenenpHplil yroia NoJIHOr0 BHYTPEHHETO
OTpaXEHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

CobOwuparonyie U pacceuBaronue JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
onThyeckas cuia TOHKOW JuH3bI. [locTpoeHue wu300pakeHU B coOUparOUMX U
pacceuBaromux JMH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. UnaTepdepenius cBera. KorepeHTHbIE HCTOYHHUKU. Y CIOBUS
HAOJIOICHUST MAaKCUMYMOB M MHHHUMYMOB B HWHTEP(PEPEHIIMOHHON KapTHHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. dudpakunoHHas pemérka. YcioBue HAOJIOAECHHS TJIaBHBIX
MaKCHMYMOB TPHU MaICHUM MOHOXPOMATUUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHu4ecKkue yCTpocTBa U MPAKTUUECKOE TPUMEHEHHUE: OUKH, Jyma, (oToanmnapar,
MPOCKITMOHHBINA amnmapar, MUKPOCKOI, TEJECKOI, BOJOKOHHAsI OINTHKA, MU(GpaKIUOHHAs
peLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpoCTpaHEHUE, OTPAKEHUE U MpesioMIieHrne cBeTa. OnTHYecKue
IPUOOPHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Monenb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIy CBETA.

Hab6mronenune nudpaxium ceera.

HaOGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

W3mepeHune nokazareiis NpesioMJIEHUs CTEKIA.
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HccnenoBaHue CBOMCTB N300paK€HUM B JTMH3AX.
HaGmronenue nucnepcuu cBera.

OCHOBBI ClIENATBHOM TEOPUH OTHOCHTEJIBHOCTH
[ paHUIBI IPUMEHUMOCTH KIIACCHYECKON MeXaHUKU. [locTynaTel ciennaibHON TEOPUH
OTHOCHUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, IIPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTE OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU M COKPALLEHUE JUIMHBI.
DHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEIITUBUCTCKOM YaCTULIBI. DHEPTHUS MMOKOS.

KBanToBasi pusuka
Inemenmol KEAHMOB0U ONMUKU

®otonsl. Popmyna [lnanka cBsi3u sHepruud (HOTOHA C €r0 YacTOTON. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTie U wucciaegoBanue ¢ororpdexra. Onbitel A. I'. CroneroBa. 3akoHbI

dotoapdexra. VYpaBHenue OuHmTerHa A Qororddekra. «KpacHas rpaHHLIa»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuyeckue ycTporucTBa U MPaKTUYECKOE MpUMEHEHUE: POTOIIEMEHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

Hccnenosanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.
Cmpoenue amoma

Mopens atoma Tomcona. Onbitel Pezepdopa o paccesnuto o -uactull. [Inanerapuas
Mozeinb atoMa. [loctynarsl bopa. M3nyuenue u normioiieHne GoToHOB MPH MEPEX0/Ie aToMa
C OJTHOTO YPOBHS 3HEpPruu Ha Ipyrod. Bunasl criekTpoB. CIEKTp ypOBHEN 3HEPTUHM aTOMA
BOJIOPOJA.

BousHoBBIE cBOMcTBa yacTull. Bonnsl ae bpoiiist. KoprnyckynsipHO-BOJHOBOM JTyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckue yCTpOMCTBA U INPAKTUYECKOE MPUMEHEHME: CIEKTPajbHbIM aHau3
(ceKTpocCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomul
HaOmronenue muHeyaToro crekTpa.
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Amommnoe aopo

OKCIEpPUMEHTBI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTpOoeHMs  sapa.  OTKpbITHE
paanoaktuBHOCTH. OnbITel Pe3epdopna mo ompeneneHuro cocTaBa paguOaKTUBHOIO
uzny4yeHus. CpoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BausHue paanoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.

OTkpbITHE TPOTOHA W HeWTpoHa. Hykmonnast Mmozaens snapa ['eitsendbepra—BaneHko.
3apsan sapa. MaccoBoe unciio siapa. M3oTomnst.

Anbda-pacnian. DJIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacman. ['amMma-uzimyuyeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

OHeprus CBs3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIep.

Anepubiit peaktop. Tepmosimepusiii cunTe3. [IpoOreMbl U MEPCHEKTUBBI SAECPHOU
DHEPreTUKHU. DKOJIOTHYECKUE aCIIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHULL.

®dynaameHTanbHble B3auMoeicTBus. EAMHCTBO GU3HYECKOM KapTUHBI MUpA.

TexHUYecKHue YCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxkcnepumenm, 1abopamopnsie pabomol

HccnenoBanre TpekoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

JJIeMEeHTbI ACTPOHOMMH U ACTPOPU3UKH

Ortanel pa3BUTUS acTpoHOMuUM. [IpuknamHOE W  MHUPOBO33PEHYECKOE 3HAYEHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Bes3ausi, spKue 3BE3/1bl, TUTAHETHI, UX BUIUMOE JBUKECHUE.

CosiHeuHas cucrema.

Counnne. ConHeyHass akTUBHOCTh. Mctounuk sHeprun ConHIa U 3BE31. 3BE3MBI, UX
OCHOBHBIC XApPAKTEPUCTUKH. J[MarpaMMma «CHEKTPAIbHBIA KJIACC — CBETUMOCTB». 3BE3/IbI
IJIABHOM MOCIEN0BATEIbHOCTUA. 3aBUCUMOCTh «MAacca — CBETUMOCTBY» JIJIsl 3BE3]] IIaBHOM
MOCJEeA0BaTENbHOCTU. BHyTpeHHee cTpoenue 3BE3N. COBpEMEHHbIE MPEICTABICHUS O
MPOUCXOXKIACHUU U HBOOIMUA CONMHIIA U 3BE3]1. DTaIlbl )KU3HU 3BE3/.

Muneunsiii [Iyts — Hamia ['anaktuka. [lonoxxenue u nuxkenue ComHia B ['amakTuke.
Tunbl ranmaktuk. PagroranakTuky v KkBazapsl. YEpHBIE ABIPHI B ApaX TAUIAKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xab606ma. Pasberanue ranaktuk. Teopus
bousbmioro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus

HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C  HUCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPWIOKEHUN NI ONpe/eleHUs] TIOJ0KEeHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/BL.
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Habmnronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o01maronee NOBTOPeHUE

Ponb (u3MKM M aCTPOHOMHM B YKOHOMHYECKOM, TEXHOJIOTMUYECKOM, COLMAIBHON U
THUYECKON cdepax AesTeNbHOCTH YelOBEKa, POjb M MECTO (PU3UKH U aCTPOHOMHH B
COBPEMEHHOW HAy4yHOH KapTWHE MHUpaA, POJb (PU3NYECKOW Teopuu B (HOPMUPOBAHUU
IpeCTaBICHUN 0 (pU3HUecKoi KapTHHE MUPaA, MECTO (PU3MUECKOI KapTUHBI MUpPa B 00111eM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUI O IIPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 Kitacce ocymiecTBisieTcs: ¢ y4€ToM
COJIEpP>KAaTENIbHBIX MEXIPEIMETHBIX CBA3E€H C KypcaMH MAaT€MaTHKH, OMOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTUU.

Mesicnpeomemnule noHamus, CBSI3aHHbIE C U3YYEHUEM METO/I0B HAyYHOTO TO3HAHMS:
SIBJICHUE, Hay4HbIN (pakT, runoresa, puznyeckas BEIMYMHA, 3aKOH, TEOPHs, HaOIIO/ICHNE,
DKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, H3MEPEHHE.

Mamemamuxa: pelieHUe CHCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M HUX IIPOCKLIMM HAa OCH KOOPJIMHAT, CJIO)KEHHE BEKTOPOB, IIPOU3BOIHBIC
AIIEMEHTAPHBIX (PYHKUWH, MPU3HAKU MOJO0OMS TPEYroJbHUKOB, OINPEACIICHHE IUIOIIAIN
IJIOCKUX (puryp u oob€ma Ted.

buonoeus: snekTpuueckue sBICHUS B )KUBOW NMPUPOJAE, KOJeOATENbHbIE IBH)KCHUS B
JKUBOM NIPUPOJE, ONITUYECKUE SIBJICHUS B )KMUBOM NIPUPOAE, NEUCTBUE paJUALlUU HA KUBbIC
OpPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKass CTPYKTypa TBEPIBIX TEN,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEMIETKH, CIEKTPAIbHBIM aHaU3.

l'eocpagpua: MarHuTHbBIE MONIOCAa 3€MIIM, 3aJ€KW MArHUTHBIX Py, (oTochEMKa
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocua:  JWHUM  DJEKTpOIlepenad, TIEeHepaTop  MEPEMEHHOI0  TOKa,
AIEKTPOABUTATENb, UHAYKIIMOHHAS ME€Yb, pajap, PaAUONPUEMHHUK, TEIEBU30p, AaHTECHHA,
tenedoH, CBU-neub, MpoeKIIMOHHBIN amnmnapar, BOJJOKOHHAs ONTHUKA, COJTHEYHas Oarapesl.

TemaTH4yeckoe IVIAHUPOBAHUE ¢ YKA3AHUEM KOJIHIECTBA YaCOB, OTBOAUMbBIX HaA
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OCBOCHHE KAKI0H TeMbI

10 knacc
Ne Tema KomuuectBo | Kontposb- | JlaGopatopHbie
4acoB HbIE pabOTHI paboTHI
1. | ®u3nka U ecTeCTBEHHO-HAYYHBIN 3
METOJ ) )
MTO3HAHUSI IPUPO/IBI
2. | MexaHuka 43 2 2
3. | MonekynspHas busuka u 29 9 1
Tepmogunamuka
4. | DnekTpoarHaAMUKa 97 5 5
WUTOIO: 102 6 5
11knacc
Ne Tema KomnuectBo | KoHTpons JlabopaTopHbie
4acoB HBIEPAOOTHI paboThI
1. | DnexTpoauHaMHKa 13 1 2
2. | Mexanuka 39 1 2
3. | OCHOBBI CITEIUATTLHON TEOPHH 5 0 0
OTHOCUTEITLHOCTH
4 | OnTuka 18 1 3
5. | KantoBas ¢usuka. dusuka aTtom- 29 1 1
HOTO S7pa.
6 | Crpoenue Becenennoi 8 0 0
102 4 8
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