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1. Conep:xkanue npeamera.
IHosicHuTebHAS 3aNIMCKA.

Pa6ouas nmporpamma no ¢usuke ans 10-11 knacca yriy6ieHHOTO YpOBHSI COCTaBJIEHA HAa OCHOBE:

* 3akona 273-®3 «O06 obpazoBanuu B POy ct. 2, 28, 47, 48;
«  ®I'OC COO. IlpumepHbIe TpOrpaMMBbI TI0 YI4EOHBIM MpeaMeTaM (YTBEPIKIeH MprukazoM MuHHCTepcTBa oOpazoBanus U Hayku P® ot 17 nexadps 2010 r.
Nel1897);

* Ilpukaza MunucrepctBa oOpa3oBanus u Hayku P® ot 31 mexabps 2015 r. Nel1578 «O BHecenne mamenennii B ®I'OC COOQO, yTBepKIEHHBIN MPUKA30M
MunucrepcTBa o6pazoBanus U Hayku P® ot 17 nekabpst 2010 r. Ne1897»;

* Atopckoit mporpammbl KacessHoBa B.A. [IporpamMmel 1 mpuMepHOE OYpOYHOE TUTAHUPOBAHUE ISl 0011e00pa3oBaTebHbIX yupexkaeHui. duzuka. 7—11
knaccel / aBT.-cocT. JI. D. I'ennenmreiin, B. 1. 3unkoBckuii. — M.:Muemo3una, 2013r.

JlanHas pa0Oouasi nporpamma paspadbortana Ha ocHoBaHuU «lIporpaMmel cpeanero (mosiHoro) oouiero oopasoBanus. @usuka. 10-11 kimacesl. YriayOneHHbIH
ypoBeHb». ABTOop mporpammbl B.A. KacesHOB n peanusyercs B yueOHukax B.A. KacbsanoBa «®usukal(. Yraoyonenusiii ypoBeb» u «®Pusukall. YrmyOneHHbII
ypoBeHb». [Iporpamma yyeOHoOro Kypca cootBercrByet nmporpamme B.A. KacksHoga.

OO0mas xapakTepucTHKa y4e0HOro npeaMera

HIkonbHBI Kypc (QU3MKH - CHUCTEMOOOpa3yloLIUil A €CTECTBEHHO-HAay4YHBIX IPEIMETOB, MOCKOJBKY (PHU3MUYEcKHe 3aKOHBI, JeXallue B OCHOBE
MUPO3/JJaHHUs, SBISIOTCS OCHOBOM COAEp)KaHUS KypCcOB XUMHHM, OHOJOTHH, Teorpaduu W acTpoHOMHMH. DHU3MKA BOOPYKACT IIKOJIBHUKOB HAYYHBIM METOJIOM
MO3HAHUS, MTO3BOJIAIOLIUM MOJy4aTh 0OBEKTUBHBIE 3HaHUSA 00 OKpys)atoiieM Mupe. OCOOEHHOCTAMU U3JI0KEHUS COAECP KaHUs Kypca SBISIOTCS:



* EIMHCTBO M B3aMMOCBSI3b BCEX PAa3JEIOB KakK pe3yibTaT IOCIEI0BATEIbHON JAeTanu3allMi NpPU W3YYEHUU CTPYKTYphl BellecTBa (0T Makpo- J10
MuKpomacitaboB). B riaBe «9nemenTsl actpodusuku. DBosonus BeeneHHoi» paccMaTpuBaeTcst oOpaTHas MOCIEI0BATEIbHOCTD - OT MEHBIINX MAaCIITa0O0B K
00JIBIINM, YTO 00ECIIeUnBaeT BHYTPEHHEE eTMHCTBO Kypca;

*  OTCyTCTBUE JenieHHs (DM3MKM Ha KJIacCHYecKyr0 U coBpeMeHHyr0 (10 kmacc: crnenuanbHash TEOpPHs OTHOCHUTENIBHOCTH pacCMaTpUBACTCS BCIEA 3a
MexaHukoi HproToHa kak ee 00oO1IeHne Ha cirydail ABMXKEHUS TEJ1 CO CKOPOCTSAMHU, CPABHUMBIMHU CO CKOPOCTBIO CBETa; 11 Kiacc: KBaHTOBasi TEOPHS ONpEAEseT
CIEKTPbI U3IYYECHHUS U MOTJIOLUIEHUS BBICOKHUX YaCTOT, UCCIEAYET MUKPOMUD);

*  JI0Ka3aTeJIbHOCTb M3JI0KEHMsI MaTepuaa, 0a3upyrolascss Ha MPOCThIX MaTeMaTHYECKUX METOJaX M KaueCTBEHHBIX OLIEHKAX (TMO3BOJISIOLIUX MOJYYHUTb,
Hanpumep, B 10 kimacce BeIpakeHUE ISl CHIIBI TPEHHS TIOKOS M Ul aMIUTUTYZbl BBIHY)KJICHHBIX KOJICOaHUI MasTHHUKA, OLICHUTh PAaauyC YepHOU AbIphI; B 11
KJIacce OLIEHUTh pa3Mep spa, SHEPTUIO CBSA3H AJIEKTPOHA B aTOME U HYKJIOHOB B SJp€, KPUTUUYECKYIO MACCy ypaHa, BEIMYMHBI 3apsi/I0B KBAPKOB, YHCIIO 3BE3]] B
lNamakTuke, npuMepHBIN Bo3pacT BeeneHHOM, napaMmeTpbl BeeneHHOM B INTAHKOBCKYRO 3II0XY, KPUTHYECKYHO INIOTHOCTh BCEIEHHOM, OTHOCHUTENIBHBIN MEpEBEC
BEIIIECTBA HAJ aHTHUBELIECTBOM, Maccy JkuHca, Temmeparypy U mnpuMepHoe BpeMs cBeueHusi CoiHIA, BpeMs BO3HHMKHOBEHHS PEIMKTOBOIO M3JIydeHUS,
IJIOTHOCTh HEHTPOHHOMW 3BE3Ibl, YHCIIO BHICOKOPA3BUTHIX IIUBHIIM3AIMN BO BeenenHol);

*  MakCHMMaJIbHOE HCIIOJIb30BaHHE KOPPEKTHBIX (U3MYeCKUX Mojene m aHamoruil (momenu: 10 ximacc - MoJenu KpucTajlia, JIeKTpU3aluu TpeHuewm; 11
KJIacC - CBEPXIPOBOJAUMOCTH, KOcMojorudeckass moaens dpuamana, Mojenb MPOCTPAHCTBA, HCKPUBJIEHHOTO rpaBuTanmei. AHamoruu: 10 kimacc - IBUKEHHS
YacTUIl B OJHOPOJIHOM TI'PaBUTAllMOHHOM M 3JIEKTpOCTaTUYeCKOM MoJisix; 11 kiacc - pacmpocTpaHeHUs MEXaHWYeCKHX M 3JEKTPOMAarHUTHBIX BOJIH, JaBJICHUS
UJ€aTbHOTO U (POTOHHOTO Ta30B);

*  00CyXJCHHE TPaHUIl MPUMEHUMOCTH BCEX M3ydaeMbIX 3akoHoMepHocTel (10 kmacc: 3akoHsl HeroTona, I'yka, Kynona, cnoxxenust ckopocreit; 11 kmacc:
3akoH OMa, Ki1accuyeckasi TEOpus AJIEKTPOMArHUTHOTO U3ITydEHHs) U UCIOJIb3YeMbIX MOJIesiel (MaTepuanbHasi TouKa, WAealbHbIN ra3 u T. [1.):

*  HCMOJb30BAaHME W BO3MOXKHAsE MHTEPIIPETallds COBPEMEHHBIX Hay4HbIX AaHHbIX (11 Kiacc: aHM30TpONMsI PETUKTOBOIO M3IYYEHHS CBS3BIBAETCS C
obOpazoBanuem actpoHomuueckux cTpyHI'YP (momo6nbIe nccnenoBanus xona Mazepa u J[xopmka Cmyra 0ptn ynoctoensl HobGeneBckoit mpemMuu 1o Gpusnke
3a 2006 T.), HA IIECTH PUCYHKaX MPUBEACHBI B pa3HbIX MacmTabax 3D kaptuHku BceneHHOH, mojgydeHHBIC 3a MOCIEIHUE TOJBI C IMOMOIIBI0 KOCMHUYECKUX
TEJIECKOIIOB);

*  paccMOTpeHHuE MPUHIIMIIA JEHCTBUS COBPEMEHHBIX TEXHUYECKUX ycTpoicTB (10 Kiacc: CBETOKOMUPOBAIBLHONW MAILIUHBI, AIEKTPOCTATUYECKOTO (DUIBTpa
JUIs OYMCTKHM BO3JyXa OT IbUIM, KJIaBUATYpbl KoMmIbioTepa; 11 Kiacc: meTekTopa MeTaUIMYecKuX MPEeAMETOB, MOe3/la Ha MAarHUTHOW MOAYyIIKe, CBETOBOJA),
MPUKJIAIHOE HCIOJIb30BaHue ¢uznueckux spieHuil (10 kimacc: siBIeHHE SNEKTPHU3ALUU TPEHUEM B JaKTWiIOCKomuu; 11 Kiacc: aMeKTpUYecKoro paspsiia B
IJIa3MEHHOM JUCILIEE);

*  0OOmeKyIbTYpHBIA acleKT (PU3UUECKOTO 3HAHUS, peanu3alus HAeU MEKIpeAMeTHbIX cBsizel (10 wiacc: cUMMETpUs B NMPUPOJAE U KUBOMHCH, YIPYTHE
negopmanuu B OMOJIOTUYECKUX TKaHAX, (PU3UOIOTHYECKOE BO3JCHCTBUE MEPErpy30K Ha OPraHM3M, CYLIECTBOBAHHUE 3JIEKTPUUYECKOTO Mojs y pwei0; 11 kmace:
¢u3nyeckue MPUHLMIBI 3pEeHUs, OOBSCHEHHWE MPUYUH BO3HUKHOBEHHUS paJMAIlMOHHBIX IMOSICOB 3€MJIM, BBISICHEHHE BKJIa/Ja pa3IMYHBIX HCTOYHUKOB
MOHU3MPYIOIIETO U3IyYeHHUs] B ECTECTBEHHBIM paauallMOHHbIN (DOH, MCIIOJIb30BaHUE SIBJICHHS pPAJUMOAKTUBHOTO pacmaja B HW30TOMHON XpOHOJIOTHUH,
(bopmynupoBKa HEOOXOAUMBIX YCIOBUM BOSHUKHOBEHHS OPraHUYECKOM KU3HU Ha IJIAHETe).

Cucrema 3ajaHMii; TpHBEIEHHBIX B YyueOHMKax, HampaBjieHa Ha (OPMHMpPOBAaHHME TOTOBHOCTM M  CIIOCOOHOCTM K  CaMOCTOSITEJIbHOM
MH(POPMAIIMOHHOIIO3HABATEIFHON JIEATEIbHOCTH, BKJIIOYas yMEHHE OpPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(POPMALUHU, KPUTUUYECKH OLIEHUBATh M
MHTEPIPETUPOBaTh MH(POPMAIMIO, MOIY4aeMyl0 U3 Pa3IMYHBIX MCTOYHHUKOB, YMEHHE CaMOCTOSATENIHO OLIEHMBATh M NPUHUMATh PEIICHUs, OINpesesstolne



CTpPATETHIO MMOBEICHUS, C YIETOM I'PAXKAAHCKUX M HPABCTBEHHBIX IIEHHOCTEH, yMEHHS MIPUMEHATh 3HAHUS Il OOBSCHEHUS OKPYKAIOIIUX SIBICHUH, COXpaHEHUs
3JI0pOBbsI, 00ecTIeyeHNs OE30MIaCHOCTH KHU3HEIESATEILHOCTH.

Kak B comepxanum y4eOHOro marepuaia, TaK M B METOJAMYECKOM ammnapare y4eOHMKOB pPEalM3yeTcsl HAalpaBJICHHOCTh Ha ()OPMHUPOBAHUE Y yUaIUXCS
MPEMETHBIX, METAPEJAMETHBIX U JIMYHOCTHBIX PE3yJIbTaTOB, YHUBEPCAIBHBIX YUECOHBIX ACHCTBUH M KIIOUEBBIX KOMIIETCHIMN. B yueOHMKax MpuBeICHBI TEMBI
MIPOEKTOB, HWCCIIEJAOBATEIbCKUE 3alaHMs, 3aJaHMs, HalpaBieHHbIE Ha (QOpMHUpOBaHHME WHPOPMAMMOHHBIX YMEHHMH y4alluxcs, B TOM 4YHcie mpu pabdote ¢
JIEKTPOHHBIMU PECYpCaMU U HHTEPHET-PECYPCAMMU.

Cy1iiecTBEHHOE BHUMaHKE B Kypce YAEIsSeTCsl BOIPOcaM METOJ0JI0TUU (PU3UKU U THOCEOJIOTHH (OBJIa/ICHUI0 YHUBEPCAIbHBIMU CIIOCOOAMU I€ATENbHOCTH Ha IIPU
Mepax BBIABIKEHUS TUTIOTE3 ISt OOBSICHEHUS M3BECTHBIX (PAaKTOB U AKCIIEPUMEHTAIBHOM IMPOBEPKH BBIABUTAEMBIX THITOTE3, Pa3padOTKe TEOPETUIECKH MOIeNe i
MIPOLIECCOB WJIN SIBJICHUM).

esan uzyvyenusi Gu3uKu B cpeaHeii (IOJHOM) HIKOJIe cJIeayIouue:

* (¢opMupoBaHue y oOydyaroUIMXCid YMEHHs BHJIETh U NOHUMATh LIEHHOCTh OOpa3oBaHUS, 3HAYUMOCTH (DPU3MUECKOTO 3HAHUS: NI KaKJIOTO YelOBEeKa,
HE3aBHCHMO OT €ro Mpo(eCCHOHANIbHO, AEATEIbHOCTH; YMEHUHN pa3inyaTrh (PaKThl U OLEHKH, CPAaBHUBATH OI[CHOYHbIE BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUIMHU
OTIEHOK, ()OPMYIIUPOBATH U 000CHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

*  (¢opMupoBaHUE Y O0yYarOMIMXCS L[EJIOCTHOTO MPEACTABIEHUS O MUPE U poJid (U3MKH B CO3/IaHUU COBPEMEHHON €CTECTBEH HE HAy4YHOW KapTUHBI, MUPA;
yMEHHSI OOBSACHATH MOBEACHHE OOBEKTOB M MPOILECCHl OKPY)KAoLIeH NeHCTBUTENBHOCTH - MPHUPOJ HOM, COLMANIbHOM, KyJIbTYpHOH, TEXHHYECKOW cpepbl,
MCIOJIB3YS 7Sl 3TOTO (pU3HUecKre 3HAHUS;

* mpuoOpereHne OOYy4alOUUMUCS OIBITa Pa3HOOOpPA3HOM JEATEIBHOCTH, OINbITA IO3HAHMS M CAaMOIIO3HAHMA; KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHTHOCTEH), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3IMUYHBIX BUAOB JIESATEIBHOCTH, - HABBIKOB PEIIECHUS MpOoOJeM, IPUHATHS PELICHUH, MOUCKA,
aHamm3a U 06 paboTku MHGpOpMalLMK, KOMMYHUKATHBHBIX HABBIKOB, HaBBIKOB HM3MEPEHUH, COTPYJHMYECTBA, 3(P(PEKTUBHOIO U O€30MACHOIO M IOJIb30BaHMS
Pa3IMYHBIX TEXHUYECKUX YCTPOMCTB;

*  OBJAJCHME CHUCTEMOM HAay4HbIX 3HaHMH O (PU3MUECKMX CBONCTBAX OKPYXKAIOIIEro MHUpPA, 00 OCHOBHBIX (PU3MUYECKMX 3aKOHa; U O crocolax HX
UCII0JIb30BAHUS B IPAKTUYECKOM KU3HU.

MecTto npeaMera B yueOHOM IJIaHe

IIporpamma no ¢usuke aBtopa B.A.KacbsiHOBa Ipu U3y4eHUU Kypca Ha yriyOJeHHOM YpOBHE COCTaBJe€Ha M3 pacuera 5 ydeOHbIX yacoB B Henemo (350
y4eOHBIX 4acoB 3a JiBa roja oOyueHus). B cBs3u ¢ TeM, 4TO yueOHBIN IUIaH LIKOJIBI cocTaBiseT 34 ydyeOHble Heenu, olllee KOJMYECTBO 4acoB B paboueit
nporpamme B 10 u 11 kmaccax cocrasisier 340 yacos. ColepxaHue IpOorpaMMbl IOJHOCTBIO COOTBETCTBYET TpeboBaHUAM DenepabHOro rocy1apCTBEHHOIO
00pa30BaTeNILHOIO CTaHJAapTa CpelHero (IOJHOro) obuiero oOpa3oBaHus. B cooTBeTCTBUU C y4eOHBIM IIIAHOM Kypcy (PUM3MKM cTapiiei MIKOJbl MpeaecTByeT
Kypc (PM3UKH OCHOBHOM LIKOJIBI.

IInanupyemMsblie JMYHOCTHBIE pe3ybTaThbl ocBoeHHss OOII
JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIEHHI 00ydaromuxcs K cede, K CBOeMy 3/10POBbI0, K O3HAHHUIO ce0s:

— OpuUCHTalHA 06yqa101111/1xc;1 Ha AJOCTHXXCHHUC JIMYHOI'O CYHACTbA, PCaIM3allUI0 IMO3UTHBHBIX KU3HCHHBLIX HCPCIICKTHUB, WHUIHWATUBHOCTb, KPCATHUBHOCTD,
TOTOBHOCTB M CIIOCOOHOCTD K JIMYHOCTHOMY CaMOOIIPCACICHULO, CIIOCOOHOCTH CTaBUTH [CJIM U CTPOUTDH KU3HCHHBIC ITJIAHBI;



— TOTOBHOCTh M CIHOCOOHOCTH OOecreunTh cebe W CBOMM OJNM3KUM JOCTOWHYIO JKM3Hb B IPOILIECCE CAMOCTOSITEIBHOM, TBOPYECKOW M OTBETCTBEHHOM
NEATENBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh OOYYAromMXCs K OTCTaWBAaHUIO JMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CHOCOOHOCTH BBIpAOaTHIBATh
COOCTBEHHYIO TO3HIHUIO 10 OTHOUICHHIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSAM MPOIJIOr0 W HACTOSIIEr0 HAa OCHOBE OCO3HAHUS U OCMBICIICHHS HCTOPHH,
JyXOBHBIX LICHHOCTEH U JOCTHKCHUW HAILIEH CTPaHBbI;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS K CaMOPA3BUTHIO M CAMOBOCIHMTAHUIO B COOTBETCTBHM C OOIICUYEIIOBEUYECKUMH IICHHOCTSAMHU W HACaTaMU
IpakIaHCKOTO O0IIEeCTBa, MOTPEOHOCTH B (PM3MUECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATHUSIX CIIOPTUBHO-03I0OPOBUTEIBHON JEITEIHHOCTHIO;

— TIPUHATHE U peann3alys IEeHHOCTEH 3I0pOBOro U 0e30MacHOro o0pa3a KU3HH, OEpeKHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3NYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

—  HENpUATHE BPEIHBIX MPUBBIUEK: KypEHHUsI, YIIOTPEOICHHS aJIKOTrojsi, HAPKOTHKOB.

JInyHoCcTHBIE pe3yJbTaThl B cepe oTHOmIEeHHI o0yyarommxces K Poccnu kak k Ponune (OteuecTBy):

— poccuiicKash HIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUHCKON HWACHTUYHOCTH B MOJUKYJABTYPHOM COIIMYME, YYBCTBO IPUYACTHOCTU K
UCTOPUKOKYJIBTYPHOH OOIIHOCTH POCCUIMCKOTO Hapoa U cyapoe Poccuu, matpuoTusm, TOTOBHOCTG K ClTy»KeHHI0 OTe4YecTBY, €ro 3alluTe;

— YBWOXEHUE K CBOEMY HAapoOJy, YyBCTBO OTBETCTBEHHOCTHM mepea PoaumHON, ropaocth 3a CBOWM Kpail, CBOWO PoauHy, Nponuioe W HacTosIIee
MHOTOHAIIMOHAJILHOTO Hapoia Poccuu, yBakeHHE K TOCYIapCTBEHHBIM CHUMBOJIaM (Tep0, ¢uiar, TUMH);

— (¢dopMHUpOBaHHE YBAXKEHUS K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoit ®enepamnuu, SBISIONIEMYCS OCHOBOW POCCHICKOM
UJCHTUYHOCTHU U TJIaBHBIM (DAaKTOPOM HAIIMOHAJIBHOTO CaMOOIPEIEICHHUS,

—  BOCIHTaHUE YBAXECHUS K KyJIbTYype, sI3bIKaM, TPAAULIUIM U 00bI4asM HapoJ0B, MpoxkuBatonnx B Poccuiickoit @enepanuu.
JIMYHOCTHBIE pe3yJIbTAThl B c(pepe OTHOMIEHHH 00YYAIIIUXCS K 3aKOHY, TOCYAAPCTBY U K IPAKIaAHCKOMY 00LIIECTBY:

— TI'paXIaHCTBCHHOCTD, I'paXXKaAaHCKasd MMO3UIHMA aKTUBHOT'O 1 OTBETCTBCHHOI'O 4JICHA pOCCHﬁCKOFO 06I_HGCTB3, OCO3HAKOMICTO CBOM KOHCTUTYIHHMOHHBIC ITpaBa U
O65I33HHOCTI/I, YBAXAOMIECTO 3aKOH W IPaBOIOPAAO0K, OCO3HAHHO IPUHHUMAIOLICIO TPAAWMIMWOHHBIC HALIMOHAJIBHBIC H O6H.IC‘1€J'IOBC‘ICCKI/IC I'YMaHHUCTHUYCCKUC U
ACMOKPAaTHYICCKHUE HCHHOCTHU, 'TOTOBOI'O K Y4aCTHUIO B O6H.[€CTBCHHOI>1 JKHU3HU,

— IPU3HAHUC HCOTUYKJAACMOCTH OCHOBHBIX IIpaB U CBO6OI[ YCJIOBCKA, KOTOPBIC NMPHUHAMIICIKAT KAKAOMY OT POXKIACHUS, TOTOBHOCTH K OCYIICCTBJICHUIO
COOCTBEHHBIX ImpaB " CBO60)I 0e3 HapylieHusd IIpaB U CBO60I[ Apyrux Jimg, rOTOBHOCTb OTCTaMBATb COOCTBEHHbBIE mpaBa U CBO6OI[LI YCJIOBCKA U I'paXJaHKWHA
COIJIaCHO O6H_ICHpI/I3HaHHBIM IIpUHOUIIaM W HOpMaM MCKIAYHAPOAHOTO IIpaBa U B COOTBCTCTBHU C KOHCTHTyuHGfI Poccuiickoit d)ez[epaunn, IpaBoOBasA H
MOJIMTHUYECKAsA 'PaMOTHOCTD,

—  MHPOBO33pPCHUC, COOTBCTCTBYIOIICC COBPEMCHHOMY YPOBHIO PA3BUTUA HAYKH U O6H.[CCTB€HHOI71 MPAKTHKU, OCHOBAHHOC HAa AHUAJIOTC KYJIbTYpP, a TAKXKC
Pa3JIMIHBIX (bOpM 06IJ_ICCTBGHHOFO CO3HAaHUA, OCO3HAHUC CBOCTO MECTA B IMNOJIUKYJIIbTYPHOM MUPC;

—  HHTCpHOPpHU3ALUNA LICHHOCTEH ACMOKpaTu M COLIMAIbHOM COJIMAAapHOCTH, T'OTOBHOCTH K JOTOBOPHOMY PCryjJIMpOBaHHUIO OTHOIIICHUUA B Tpymme wuin
COIIMATBHOM OpraHu3alunm,



— TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTHMBHOMY YYacTHIO B NMPHUHITUHU PEIICHUM, 3aTPardBaIONIMX MX MpaBa U MHTEPECHl, B TOM YHCJIC B Pa3IHMYHBIX
(opmax oOIIECTBEHHOI caMOOpraHU3alli1, CaMOYIPABJICHHUs, OOIECTBEHHO 3HAYMMOI 1S TebHOCTH;

—  MPUBEPKCHHOCTH HJICSIM MHTEPHAIIMOHATN3MA, IPYKObI, pABEHCTBA, B3aMMOTIOMOIIIH HAPOJIOB;

—  BOCIUTaHUE YBAXUTEIHLHOTO OTHOMICHHUS K HAITMOHATHHOMY JIOCTOMHCTBY JIFOJICH, UX YyBCTBAM, PEIIUTUO3HBIM YOCIKICHUSIM;

—  TOTOBHOCTH OOYYAIOIIUXCS TPOTHBOCTOSThH MJICOJIOTHH SKCTPEMH3Ma, HAIMOHAIN3MA, KCeHO(OOUH; KOPPYIIUH; TUCKPUMUHAIIUY TI0 COIIHATBLHBIM,
PEMUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAIILHBIM SIBICHUSM.

JIMYHOCTHBIE pe€3yJbTaThl B c«bepe OTHOLIEHUH 06yqaloumxca C OKPY/KalOIIMMHU JIIOIbMMU:

—  TOJICPAaHTHOE CO3HAHWE W TOBEJCHHE B TIOJUKYJILTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTh BECTH JUAJIOT C JAPYTUMHU JIFOJBMH, JIOCTHTaTh B HEM
B3aMMOIIOHUMAHUS, HAXOAWTh OOIIHME IENH W COTPYIHWUYATH I UX JOCTHKCHHS, CIOCOOHOCTh MPOTHBOCTOSITH HACOJOTHH DKCTPEMH3Ma, HAIMO HAJTM3MA,
KceHO(OoOHH, TUCKPUMHUHAITUY 110 CONUATBHBIM, PETUTHO3HBIM, PACOBBIM, HAITMOHATHLHBIM MTPU3HAKAM H JPYTUM HETaTHBHBIM COITMATBHBIM SBIICHHSIM,

— TPUHATHE TYMAHUCTHYECKHUX I[EHHOCTEW, OCO3HAHHOE, YBaXHUTEIbHOE W JO00OpOXelaTelbHOE OTHOIICHHE K JPYroMy 4YeJOBEKY, €ro MHCHHIO,
MHUPOBO33PEHUIO;

—  cImocOOHOCTh K CONEPEKUBAHUIO M (OPMUPOBAHME IMO3UTUBHOTO OTHOIICHHS K JIFOJIM, B TOM YHCJEC K JIMIAM C OTPAaHHMYCHHBIMHA BO3MOXHOCTAMU
3I0POBBSI U WHBAIUAAM; OCpPEKHOE, OTBETCTBCHHOEC W KOMIIETEHTHOE OTHOIICHUE K (PH3MYECKOMY M TICHXOJIOTUYECKOMY 3[I0POBBIO NIPYTUX JIFO/ICH, YMEHHE
OKa3bIBaTh TIEPBYIO TOMOIIIB;

— (opMupOBaHHE BHIPAKECHHOW B IMOBEJACHWU HPABCTBEHHOH IO3MWIIMM, B TOM YHCJIE CHOCOOHOCTH K CO3HATENILHOMY BHIOOpY H00pa, HPaBCTBEHHOTO
CO3HAHWSl W TIOBENIEHHs] Ha OCHOBE YCBOCHHUS OOIICUEIOBEYECKHX IIEHHOCTEH W HPABCTBEHHBIX UYYBCTB (YECTH, JOJTa, CHPaBEIJTUBOCTH, MIJIOCEPIUS W
TPYKEIT00us);

—  pa3BUTHE KOMIICTEHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHMH MII]IIIETO BO3PACTA, B3POCIBIMH B 00pa30BaTeIIbHOM, OOIIECTBEHHO MOJIC3HOM,
yueOHO-HCCIIEeIOBATEbCKOM, TPOSKTHOW M IPYTUX BHJIAX JICATEIILHOCTH.

JINYHOCTHBIE Pe3yJIbTAaThI B c(hpepe OTHOMIEHHI 00YYAKIIHUXCH K OKPYKAKOIIEMY MUPY, »KUBOI IPUpPOAe, XyA0:KeCTBEHHOH KYyJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K Hay4yHO-TE€XHUYECKOMY TBOPUYECTBY,
BIIaJICHHE JOCTOBEPHON MHPOPMAIUEH O IEPEOBBIX JOCTUKEHUSX U OTKPBITHIX MUPOBOM M OTEUECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00
yCTPOMCTBE MUpa U OOIIECTBA;

— TOTOBHOCTH U CIOCOOHOCTh K 0Opa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha MIPOTSHKEHUH BCEHl KU3HU; CO3HATEIHbHOE OTHOIIEHHE K HEMPEePHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIENTHONW MPO(HeCcCHOHANBFHOM U 00IIECTBEHHON JesITENEHOCTH;

— OJKOJIOTHYecKas KylbTypa, OepekHoe OTHONIEHHS K pOJHOM 3emiie, NpHPOAHBIM OorarctBam Poccun ©  MuUpa; TOHHMaHUE BIUSHUS
COI[MAIbHOPKOHOMUYECKHUX MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COIIMATBHOU Cpeibl, OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOJHBIX PECYPCOB; YMEHUS U HaBBIKU
pPa3yMHOTO TMPHUPOJOIOJIB30BAHNS, HETEPINHMOE OTHOIICHHE K JCUCTBUSM, MPHUHOCAIINM BpEI HKOJIOTHH, MPUOOPETeHHE OTMbBITAa HKOJIOTO-HAMPABICHHON
NEeSTENbHOCTH;



—  BCTETHUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00yCTPOHCTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE pe3yJbTaThl B c«bepe OTHOLIEHUH oﬁyqammnxm K CEMbE U POAUTEJISIM, B TOM YHUCJIC MOATIOTOBKA K ceMelHOH
KU3HMU: — OTBCTCTBCHHOC OTHOHICHUEC K CO3JaHUIO CCMbU Ha OCHOBC OCO3HAHHOI'O NPUHATHA LIGHHOCTGI;'I CeMEMHOM KU3HU, —

MIOJIOKUTEIBHBINA 00pa3 CeMbH, POJIUTENbCTBA (OTHOBCTBA U MAaTEPUHCTBA), MHTEPUOPHU3ALUS TPAJUIIMOHHBIX CEMEMHBIX LIEHHOCTEM.

JIMYHOCTHBIE pe€3yJbTaThbl B c«bepe OTHOILIICHUSA oﬁyqamumxcn K Tpyay, B c(bepe COIMATbHO-)KOHOMUYECKHUX OTHOLIEHU :

—  yBaxKeHHe KO BceM (popmMaM coOCTBEHHOCTH, TOTOBHOCTD K 3alllUTE CBOEH COOCTBEHHOCTH,
—  OCO3HaAHHBIN BBIOOD Oyayiie mpodeccun Kak MyTh U CIOCO0 pean3aiii COOCTBEHHBIX JKM3HEHHBIX TIJIAHOB;

— TOTOBHOCTh OOYYaromuxcsi K TPYAOBOW MpodeCCHOHANBHONW AESITEIIbHOCTH KaK K BO3MOYXHOCTH YYacTHS B PEIICHUH JIMYHBIX, OOI[ECTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIIEHAIIMOHATILHBIX TTPOOJIEM;

—  TOTpeOHOCTh TPYAUTHCS, YBAKECHHUE K TPYAY W JIOIAIM TPyAa, TPYAOBBIM JOCTIKEHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHHE K
pPa3HBIM BHAAM TPYJIOBOM JIEATEIIBHOCTH;

— TOTOBHOCTbB K C&MOO6CJ’Iy>KI/IBaHI/IIO, BKJIrO4as 06yqu1/Ie " BBITIOJIHEHHUE JOMAIIHHUX 00sA3aHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cpepe GU3NIecKOro, NCUX0J0rH4eCKOro, CONMAILHOI0 U AKAJIeMHYECKOro 0J1aronoay4usi 00y4arnuxcs:

- (bH?)H‘iGCKOC, OSMOIIMOHAJIBHO-IICUXOJIOTHYCCKOEC, COIUAJIbHOC 6J1arononyqne 06yqa}oumxc;1 B JKHN3HHU 06p330BaTeHBHOﬁ opraHusanuu, OMYIEHNE NETbMU
0€30I1aCHOCTH M IICUXO0JIOTUYECKOTO KOM(bOpTa, HH(bOpMaHHOHHOﬁ 0e301aCHOCTH.

Ili1anupyemMble MeTanpeaMeTHbie pe3yabTarbl ocBoenust OOII

MertanpeqMeTHble pe3ynbTaThl OCBOSHHUSI OCHOBHON 00pa30BaTeNbHON MPOrpaMMBI ITPEACTABICHBI TPEMS I'PYyIIIaMH YHUBEPCATIbHBIX yueOHbIX aAeicTBul (YVY ).
1.PerynsiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUS

BLIl'lyCKHI/IK HAYIUTCHA: — CaMOCTOATEIIBbHO ONPEACIATD LCINU, 3a/laBaTh MapaMeTPbl U KPUTEPUH, IO KOTOPBIM MOXXHO OIIPEACIIUTD,

4TO UCJIb JOCTUTHYTA,

— OIICHMBaTh BO3MOJKHBIC MOCJIEACTBUSA IOCTIDKEHHS IIOCTABJICHHOM ILIEIH B ACATCIIBHOCTH, COOCTBEHHOM KU3HU W IKHU3HU OKpYKaromunx J'IIO)ICﬁ,
OCHOBBIBAasCh Ha COO6pa)KeHI/I$IX 9TUKHU U MOPaJIA;

— CTaBUTH U (I)OpMyJIHpOBaTB COOCTBEHHBIE 3aaa44 B O6pa3OBaTCHLHOﬁ ACATCIIbBHOCTH U ) XU3HCHHBIX CUTYAIUIX,



—  OLIGHUBATH PECYPCHI, B TOM YHUCIIC BPEMS U IPYTHe HEMaTepHUaabHbIe PECYpPChl, HEOOXOIUMBIC JIIsl TIOCTUKEHUS TIOCTABICHHOH 1SN,
—  BBIOMpATh MYTh JOCTIDKEHUS IICNM, IJIAHUPOBATh DPEIICHUE IMOCTABJIICHHBIX 3a/1ad, ONTHUMH3HMPYS MaTepualibHble W HeMaTepualbHbIC 3aTPaThl, —
OpraHu30BBIBATH AP (EKTUBHBIN MOMCK PECYPCOB, HEOOXOAMMBIX JUTSl TOCTHXKEHUSI TIOCTABIICHHOM 1SN, — COIOCTABJIATh  TMOJIYYEHHBIM  pe3yJIbTaT
JEATENBHOCTH C IIOCTABJICHHOM 3apaHee LENbIO.

2. Ilo3naBaTe/IbHbIe YHMBepPcAIbHbIe yueOHbIe AeiicTBUSI BHIMYCKHUK
HAYYHUTCH:

—  WCKaTh M HAXOJWTH 000OIIEHHBIE CITOCOOBI peIIeHHs 3a/1a4, B TOM YHCJIE, OCYIIECTBIISITh Pa3BEPHYTHI HHPOPMAIIMOHHBIN MIOUCK M CTABUThH HA €TO OCHOBE
HOBBIE (YUeOHBIC U TT0O3HABATEIIbHBIC) 3a/1a4H;

—  KPUTHUYECKU OLIEHUBATh M WHTEPHPETUPOBATH MH(MOPMAIIUIO C PA3HBIX MO3MIIMM, pacro3HaBaTh U (UKCUPOBATH MPOTHUBOPEUUs B MH(OOPMAITMOHHBIX
HMCTOYHHKAX;

—  WCIOJIb30BaTh PA3IMYHBIC MOJCIHHO-CXEMAaTHYECKHUE CPEACTBA Ui TMPEJACTABICHUS CYIIECTBEHHBIX CBsI3€d W OTHOIICHUW, a TaK)Ke MPOTHBOPEUH,
BBISIBJICHHBIX B MH()OPMAITMOHHBIX HCTOUYHUKAX;

—  HAXOJUTh WU TPUBOJIUTH KPUTUUYECKHE APTyMEHTHl B OTHOIICHUH ACHCTBUN W CYXKIEHUU JIPYroro; CIIOKOWHO W Pa3yMHO OTHOCHUTHCA K KPUTHYECKUM
3aMEUYaHUsIM B OTHOILIEHWU COOCTBEHHOTO CYXICHHS, paCCMaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJUTH 32 paMK{ y4eOHOTO IpeaMeTa U OCYILECTBIATH LIeJICHANPABICHHBIM MOUCK BO3MOXKHOCTEH JUIsl IMIMPOKOTO MEpEeHoca CPEeACTB U CIOCOO0B
JICUCTBHS,

—  BBICTpaWBaTh UHIUBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YUUTHIBAS OTPAHUYEHHS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPaHUYE HUS,

—  MEHSTb U yJAep>KUBATh Pa3HbIC MMO3UIUH B MIO3HABATEILHOM JIESTEIBHOCTH.

3. KoMMyHHKaTHUBHbI€ YHUBePCAIbHbIE YUeOHbIe JIeiiCTBUsI

BbInyCKHUK HAYy4YUTCH:

—  OCYILLIECTBJIAATH JEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (Kak BHYTpUM OOpa30BaTeNIbHOW OpraHu3alM, Tak U 3a ee
npenenamu), NoAOUpaTh MAPpTHEPOB VIS AETOBOM KOMMYHUKAIIUN UCXOs U3 COOOpakeHU pe3ynbTaTUBHOCTH B3aUMOJACHCTBUS, a HE JTMYHBIX CUMIIATHI;

—  TPU OCYILIECTBJIEHHH T'PYNIIOBOM pabOThl OBITh KaK PyKOBOJHUTEIEM, TaK U WICHOM KOMAaHbl B Pa3HBIX pOJIAX (FeHepaTop e, KpUTHK, UCIOJIHUTEND,
BBICTYMAIOUINH, SKCIEPT U T.11.);

—  KOOPAMHUPOBATH U BBINOJHATH pabOTy B YCIOBHSIX PealbHOTO, BUPTYAIbHOTO U KOMOWHUPOBAHHOTO B3aHMO/IEHCTBHUS;

—  Ppa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIOIb30BAaHUEM aJEKBATHBIX (YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;



— pacro3HaBaTb KOH(IMKTOTEHHBIE CUTYallMM W TPEIOTBpallaTh KOH(MIMKTHI 0 WX AKTUBHOW (ha3bl, BBICTPAWBATH JICNIOBYI0O M 0Opa30BaTEIBHYIO
KOMMYHHKAIIHIO, U30€rast JMYHOCTHBIX OLIEHOYHBIX CY)KJICHHM.

Conep:kanue Kypca

10 xaace (170 yacoB, 5 yacoB B He/leJ10)

Beenenue (3u)

Du3uxa ¢ noO3HaAHUU eeuiecmea, nojist, NPOCMPAHCMEa U 6peMeEeHu (3 ll)

Uro uzyuaer ¢uzuka. Opranbl 4yBCTB KaK UCTOYHHMK MHGOpManuu 00 okpyxkaroueM Mupe. Ou3ndeckuil sKCiepuMeHT, Teopus. Guznyeckue MoJIeIH.
Wnes atomnzma. @yHaaMeHTaIbHbIE B3aUMOACHCTBUS.

Ipeomemmuuie pezyarbmamosl uzyyerus OAHHOU Membl HO360ASII0N.

- JaBaTh OMpEENICHUs MOHATUI: 0a30Bble (U3NYECKUE BETUYUHBI, (U3NUYECKUIN 3aKOH, Hay4yHas TUIIOTE3a, MOJEbh B (PM3UKE U MUKPOMHUPE, 3JI€ MEHTapHas
yacTula, (yHIaMeHTalIbHOE B3aUMOJACHCTBUE;

-Ha3bIBaTh 0a30BbIe (PM3MUYECKUE BETMUYUHBI U UX YCIOBHbIE 0003HAUYEHHUS, KPATHBIE U JIOJIbHbBIE €MHULIbI, OCHOBHBIE BUJIbI (PYHIAMEHTAIbHBIX B3aUMO/ICHCTBUM,
WX XapaKTePUCTHUKH, PaNyC ACUCTBUS,

-7iefaTh BBIBOJBI O TPaHUIAX MPUMEHUMOCTH (U3MYECKUX TEOPUM, MX MPEEMCTBEHHOCTH, CYIIECTBOBAHUU CBS3€H M 3aBUCUMOCTEH MEXIy (U3MYECKUMU
BEJTMYUHAMU;

- MCIO0JIb30BaTh UCI0 AaTOMU3MA I 00BSCHEHUS CTPYKTYPbI BEIIECTBA;

- UHTEPIPETUPOBATH GUZNYECKYIO HHPOPMAIIHIO, TOTYYSHHYIO U3 APYTUX UCTOYHHUKOB.

Mexanuka (72 4)

Kunemamuka mamepuanvnoii mouxu (26 u)

TpaeKTopI/m. 3akoH JABVIKCHHUA. HepeMemeHI/Ie. HYTL U NCPEMCIUICHHC. CpeI[HHH myTeBasa CKOPOCTh. MrHoBeHHas CKOpPOCTh. OTHOCHUTEIbHAS CKOPOCTb
ABHOKCHUS TCII. PaBHOMCpHOG HpHMOHHHeﬁHOC JABHIKCHHC. yCKOpCHI/IC. HpHMOHHHeﬁHOG ABUXKCHUC C TIIOCTOSAHHBIM YCKOPCHHCM. PaBHOHCpeMeHHOe



npsMosnHeitHoe amwkeHne. CBoboanoe nagenue tea. OTHOMEpHOE IBIKEHUE B TIOJIE TSDKECTH MPU HAIMYMK HA4YalIbHOUM CKOpocTH. bammuctiudeckoe ABMKEHHE.
Kunemaruka neproan4eckoro IBWKeHus. Bpamarensnoe u konedaTebHOE ABIKEHIE MAaTEPHATbHON TOUKH.

®POHTAJIBHBIE IABOPATOPHBIE PABOTBI
1. 3mepenue yckopeHusi CBOOOAHOTO NaICHUS.
2. V3y4yeHune ABWKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Ipeomemmuule pezyarbmamol uzyyerus OAHHOU MeMbl HO360ASI0N.

- JaBaTh OTPECIICHUS TIMOHATHI: MEXaHWYEeCKOe JBIDKCHHE, MaTepualbHas TOYKa, TEJI0 OTCUYeTa, CHCTeMa OTCYeTa, TPACKTOPHS, pPaBHOMEPHOE
NpsIMOJIMHETHOE JIBMDKEHUE, paBHOYCKOpeH- 110 u paBHO3aMenjeHHOE NPSIMOJMHEWHOE JBUKEHUS, PaBHONEPEMEHHOE JBMI)KEHHE, IEePHOJUYECKOe
(BpamiatenbHOe U K0jebaTenpHOE) IBIKEHHE, TApPMOHUYECKHUE KOJIEOaHNs;

- WCIIOJIH30BATh ISl OMMCAHMSI MEXaHUUECKOTO JIBIDKCHHSI KWHEMAaTUYECKUE BEIIMUMHBL: PaInyC-BEKTOD, TIEPEMENICHHE, ITyTh, CPEIHSS IMyTeBas CKOPOCTH,
MTHOBEHHAs U OTHOCHUTEIIbHASI CKOPOCTH, MTHOBEHHOE U IIEHTPOCTPEMHUTEIIEHOE YCKOPEHHUSI, IEPUOJI U YACTOTA BPAIIEHHUS, YII0Bask U JTMHEHHAsT CKOPOCTH;

- Pa3bICHATH OCHOBHBIC TTOJIOKEHUSI KHHEMATHKH,

-OMKCHIBATh JIEMOHCTPAIIMOHHBIE onbimbl BoWns w ombIThl ['anmuiest s MCCIeNOBaHUS SIBICHUS CBOOOTHOTO MAJCHHS TEJ; OMHUCHIBATH AKCIEPUMEHTHI IO
M3MEPEHUIO YCKOPEHUsI CBOOOTHOTO TAJACHHS M U3YyUEHHUIO JIBIDKCHHS Tea, OpPOIIEHHOTO TOPU30HTAIBHO;

- JIeNIaTh BBIBOJIBI 00 0COOEHHOCTSX CBOOOIHOTO Ma/IeHUs Tl B BAKYyME U B BO3/IyX€, CPAaBHUBATh UX TPACKTOPHUH;

- MPUMEHSTH MMOJTYyICHHBIC 3HAHUS JIJIS1 PEIICHUS MPAKTUYECKUX 3a/1a4.

Junamurka mamepuanvroi mouxu (15 u)

[Tpunmun otHocuTensHocTH [Manmumnes. IlepBbiii 3akon HeroTtona. Bropoit 3akon Herotona. Tperuii 3akoH Hbrorona. I'paBuTannoHHas cuia. 3aKOH
BceMHUpHOro TaroteHus. Cuna tsoxectd. Cuna ynpyroct. Bec tena. Cuna tpenus. [Ipumenenue 3akoHoB. HeloToHa.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
3. N3mepenue kodpuireHTa TpeHUs CKOJIbXKEHUS.
4. JIBuKeHHe Tena Mo OKPYKHOCTH MO/ JIEHCTBUEM CHIT TSHXKECTH U YIIPYTOCTH.

Hpedmemnble pe3yiomambl U3Y4EeHUA OAHHOU MeMbl N0360JIAI0M.

- JAaBaTb OIPCHACIICHUA MOHATHUH: HHCPpIUAJIbHAA CUCTEMA OTCUCTA, HHCPTHOCTDH, CUJIA TAXKECTU, CHJIAa YIIPYT'OCTHU, CHJIa PCAKIIUU OIIOPHBI, CUJIA HATAKCHUA,
BEC TCJIa, CHUJIa TPCHUSA ITOKOs, CUJIa TPCHUA CKOJILKCHHSA, CUJIa TPCHUS KaYCHUA



- popmMynHpoOBaTH TPHHIMII WHEPIMH, MPHUHIMII OTHOCHTEIHHOCTH ['anmwiies, MPHUHIMII CYNEPHO3WIMH CHJI, 3aKOHbI HBIOTOHA, 3aKOH BCEMHUPHOTO
TATOTEHMS, 3aKOH ['yKa;

- Pa3bIACHATH NPEACKA3ATEIbHYIO H OOBSICHUTENBHYIO (DYHKIIMH KJIACCHYECKONH MEXaHHKH;

- ONHUCHIBATH ONBIT KaBeHuIIa 1o U3MEPEHHIO IPAaBUTALIMOHHOM MOCTOSHHOM, SKCIIEPUMEHT 110 M3MEPEHUI0 KOAPPUIIMEHTA TPEHUS CKOIBKEHHS,;

- Ha6JIIO[[aTI) U UHTCPIPETUPOBATL PE3YyJIbTAaTbl ACMOHCTPAIMOHHOI'0 OIIbITa, MOATBCPXKAAIOMICTO 3aKOH HWHCPUHUH, - HCCICAOBATHL ABWXXCHHUC TCJIa I1O
OKPYXHOCTH IO HCﬁCTBHCM CHJI TSOKCCTU U YIIPYTOCTH,

- JlenaTh BBIBOJBI O MEXaHU3ME BO3HUKHOBEHHUS CUJIbl YIPYTOCTH C IOMOIIBI0 MEXAaHMYECKON MOJEeNH KpUCTalia, - OOBACHATh NMPUHIMUN JEHCTBUS
KPYTWIBbHBIX BECOB;

- IPOTrHO3HUPOBATH BJIMAHUEC HCBCCOMOCTHU HA IMOBCACHNEC KOCMOHABTOB IMPU MJIUTCIIbHBIX KOCMUYCCKUX IMOJICTAX;
- IPUMCHATD MMOJIYYCHHBIC 3HAHUA JJId PCIICHUA MPAKTUICCKUX 3aaa4d.

3akonwl coxpanenusn (14 u)

Nmnynec MaTepuanbHOM TOYKM. 3aKOH coxpaHeHMsl ummynbca. PabGota cuibl. [loTeHuuanbHas sHeprus. lloTeHiuanbHas SHEprus Tena IpU

IPaBUTALIMOHHOM M YIPYyroMm B3auMojencTBusX. KuHerndeckas sHeprus. MouiHOCTh. 3aKOH COXpaHEHUsI MEXaHWYEeCKOW sHepruu. AOCOIIOTHO HEYNpyroe u
a0COJIIOTHO YIPYroe CTOJIKHOBEHHUS.

Ipeomemnuuie pezyaibmamol uzyyerus OAHHOU Membl HO360ASII0N.

- 1aBaTh OMpEJeNICHUs MOHATUI: 3aMKHYTasi CUCTEMa, PEaKTUBHOE JIBIKEHUE; YCTOWYMBOE, HEYCTOMYMBOE U 0e3pa3InvyHOe pPaBHOBECHS; MOTEHIUATbHbBIE CUJIBI,

KOHCEpBaTHBHasl cucTeMa, aOCOJIIOTHO YHOPYTMid M aOCOJIOTHO HEYNpYyruil ynaapbl: (U3MYECKUX BEIUYMH: MMITYJIbC CHIIBI, UMIYJIbC Teia, padoTa CHIIBL,
MOTEHIIUATIbHAs, KHHETHYECKasl U TIOJIHasi MEXaHUYecKasl SHepTrusi, MOIUTHOCTb;

- (bOpMy.]'IPIpOBaTB 3aKOHBI COXpaHCHUA UMITYJIbCa U DHEPIruu C y4E€TOM I'paHUIl UX IPUMCHUMOCTH;
- 00BICHSITE IIPUHIUITI PEAKTUBHOI'O JIBUXKCHUS

- OIMHUCBIBATh J3KCIICPUMCEHT II0 ITPOBCPKE 3aKOHA COXPaHCHHUA aHCPIruM IIpu HCﬁCTBHH CUJI TAXKCCTH M YHNPYroCTH; - JA€JaThb BBIBOABI U YMO3AKJIIOYCHHSA O
MpEeMyHICCTBaX UCIIOJIB30BAHUA DHEPI€TUYCCKOI'O IMMoAX0Ja IIpyu pCIICHHUU pAda 3aJa4 ATMHAMHKU.

Jlunamuka nepuoouueckozo osuxcenus (7 u)

Z[BI/I)KGHI/IC TCJ B I'paBUTAIUOHHOM I10JIC. Kocmuueckue CKOPOCTH. I[I/IHaMI/IKa CBO60)IHBIX kosieOanuii. KonebarenpHas cucreMa oo HeﬁCTBHeM BHCHIHHUX
CHJI, HC 3aBUCAIIINX OT BpECMCHHU, BLIHY)KI[GHHHC KoJieOanus. Pe3onaHc.

OPOHTAJIbHAA JIAGOPATOPHAS PAGOTA

5. HpOBepKa 3dKOHa COXpaHCHU DHCPTHUU ITPU JIENUCTBUM CHII TSDKECTH U YIIpYyrocCTu.



IIpeomemmnpnie pezyrvmamol uzyueHus OAHHOU MeMbl NO380JISION.

-JlaBaTh ONpEACTICHUS TOHATHI: BBIHY)KJCHHBIE, CBOOOHBIC (COOCTBEHHbIC) M 3aTyXarollue KoJieOaHUs, alepuoJIu4ecKoe IBIKEHUE, PE30HAHC; ()M3UUYECKUX
BEJIMYMH: MIEPBast U BTOpPast KOCMHUYECKHE CKOPOCTH, aMILIUTY A KOJIeOaHH, CTaTUYECKOe CMEICHHUE;

-MCCIIE0BATh BO3MOJKHBIE TPAEKTOPHM TEJa, JBUKYLIETOCS B I'PAaBUTALIMOHHOM IIOJIE€, JABM)KEHHE CIIYTHHKOB M IUIAHET; 3aBUCHUMOCTH IEpUoJa KoJieOaHWM
MPYKUHHOTO MasiTHUKA OT KECTKOCTH MPYXUHBI M MACCHI TPY3a, MATEMaTHYECKOTO MAsITHUKA - OT JJIMHBI HUTH M YCKOPEHUS CBOOOHOTO TTaICHHUS;

- IPUMEHATH IOJy4YEHHBIE 3HAHUS O SBJICHUM PE30HAHCA Ul pELICHUs IPAKTUYECKUX 3a/1a4, BCTPEYAIOIIHUXCS B IOBCEIHEBHOM KU3HM; |

- IPOTHO3UPOBATh BO3MOKHBIE BAPUAHTHI BBIHYK/ICHHbBIX KOJ€0aHUI OJTHOTO U TOTrO e MPYKUHHOTO MAasATHHUKA B CPE/Iax C pa3HOU MJIOTHOCTHIO;

- JIeJaTh BBIBOJBI U YMO3AKIIOYEHUS O ACTAIAX MEXAYHAPOIHBIX KOCMUYECKUX POrPAMM, MCIIOJIb3Ys 3HAHUS O IIEPBOM U BTOPOM KOCMHUUYECKHX CKOPOCTSX.

Cmamuxa (4 u)
VYcnoBue paBHOBecHs Ul MOCTYNATENbHOTO JABMKEHUS. YCIIOBUE paBHOBECHS JIsl BpalllaTelbHOTO ABMKeHUA. [1nedo u MomeHT cumbl. LleHTp TskecTH
(LeHTp Macc) CUCTEMBI MaTepUaIbHBIX TOUYEK U TBEPJIOTO TeNa.

Ipeomemnuuie pezyarbmamol uzyyerus OAHHOU MeMbl HO360ASII0N.

- JaBaTh OMpENETCHUS TOHSATHI: TOCTYNATeIbHOE IBIDKCHHE, BpallaTeIbHOE IBMKEHUE, aO0COITIOTHO TBEPJIOE TENO, phluar, OJOK, IEHTP THKECTH Telna,
HEHTP MacC; (GU3NIECKUX BEITMYMH: MOMEHT CHJIBI, TIJIEYO CHUJIBI;

- (dbopMynupOBaTh YCIOBUS CTATUUECKOTO PaBHOBECHS JJIsl IOCTYMATEILHOTO U BPAIlaTeIbHOTO IBUKCHUS,

- IMIPUMCHATH IIOJTYUCHHBIC 3HAHUA 1JIA HAXOXKIACHUA KOOPAWHAT HEHTpPa MaCC CUCTEMBI TCII.

Penamueucmckan mexanuka (6 u)
[Toctynarsl cnienuanbHOM TE€OPUU OTHOCUTEIBLHOCTU. OTHOCUTEIBLHOCTh BPEMEHU. 3aMeICHUE BpEMEHHU. PeIsITUBUCTCKUI' 3aKOH CJIOKEHUSI CKOPOCTEH.
B3anMocBsI3b SHEPTUM U MaCCHI.

Ilpeomemmnvie pezyarvmamuvl _u3y4eHus OAHHOU _meMbl _NO36018I0M.; - JdaBaTb OIIPCACICHUIA TTOHSTHI: paanyc

[IBapmuibaa, TOPU3OHT COOBITHI, COOCTBEHHOE BpeMsl, JHEPTHsI TOKOS Tea;

- q)OpMyJ'II/IpOBaTB MOCTYJIAThI CHCHH&J’IBHOIX TCOPHUU OTHOCUTCIIbBHOCTU U CIICACTBUA U3 HUX; YCIOBUA, IIPHU KOTOPBIX NPOUCXOIUT aHHUTUIIALIUSA U POKIACHUC
Imapbl 4YaCTHII,

- ONHUCBIBATH IIPUHIUIINAIIBHYIO CXEMY OIIbITa MaﬁKCHBCOHa'MopHH;

- ACJIaThb BBIBOJ, YTO CKOPOCTH CBE€TA - MAKCUMAJIBHO BO3MOJKHAasl CKOPOCTh paClIpOCTPAHCHUA 1100010 B3aHMOﬂeﬁCTBHH; - OICHUBATb KpI/ITI/I‘leCKI/Iﬁ pagunyc
qepHoﬁ ABIPBI, SHEPTHUIO IMOKOA YaCTHULL;

- O0OBSICHATH 3(b(beKT 3aMCJICHUS BPCMCHU, OMPCACIIATH COOCTBEHHOEC BpEMs, BpEMA B Pa3HbIX HHCPLHUAIIBHBIX CHCTCMAX OTCYUCTA, OJHOBPCMCHHOCTDH

CO6HTHI>1; - IPUMCHSTH peJIHTI/IBI/ICTCKI/Iﬁ 3aKOH CJIOKCHUA CKOpOCTCfI JUIL pEHICHUA TPAKTUYCCKUX 3a/1ay.

Mouiexyasipaas ¢pusuka (49 )



Monexynapuaa cmpykmypa eeujecmea (4 u)
Crpoenue atoma. Macca atomoB. MonsipHas macca. KonndecTBo BeliecTBa. ArperatHble COCTOSIHUSI BEIIECTBA.

IIpeomemmnuie pe3yrvmamol uzyueHus OAHHOU MeMbl NO380JISION.

-J1aBaTh OMpEACIICHUS TMOHSATUI: MOJICKYIa, aTOM, U30TOIl, OTHOCUTENIbHAS aTOMHAs Macca, AePEeKT MaccChl, MOJIb, MIOCTOSTHHAs ABOTanpo, (a3oBEId Mepexo,
MOHHM3ALNS, [1J1a3Ma;

- Pa3BACHATH OCHOBHBIC ITOJIOKCHU A MOHGKy.IISIpHO-KI/IHeTI/ILIGCKOﬁ TCOpHU CTPOCHUA BCUICCTBA, - KJ'IaCCI/I(l)I/ILII/IpOBaTB arperaTHbIC COCTOSAHUA BCIICCTBA,

- XapaKTepU30BaTh U3MEHEHUsI CTPYKTYPHI arperaTHbIX COCTOSHHM BemiecTBa NMpu (a3oBBIX IMepexonax; (popMyIupoBaTh YCIOBHS HACATHHOCTH Tas3a;
OITMChIBATH ABJICHHUC MOHU3AIIUH,

- OOBSACHATH BIMSHHUE COJIHEYHOTO BETpa Ha aTMochepy 3eMu.

Monexynapuo-kKunemuyeckas meopus uoeanvnozo 2aza (14 ) ,

Pacrnipenenenne Mosexyn uealbHOrO ra3a B IpocTpaHcTBe. Pacnipenenenre MoseKyn uaealbHOTO ras3a 1o ckopoctsM. Temneparypa Hlkams
temmneparyp. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KHHETHYECKOM Teopur. YpaBHeHne Kitanelipona-Menneneesa. M3onponeccel. M3oTepmudeckuil mpouecc.
N306apus1ii npouecc. M30xopHslii nmporiecc.

OPOHTAJIbHAA JIABOPATOPHAS PABOTA
6. 3yyeHnue u30TepMHUUYECKOTO MpOIecca B rase.

Ilpeomemmuuie pezynvmameul 13yyeHus OAHHOU MeMbl N0360JIAI0M.

- JaBaTh OMpECNICHUs] MOHSITHIA: CTAllMOHAPHOE PAaBHOBECHOE COCTOSIHME Trasa, TeMIleparypa Tena, aOCOJIIOTHBIM Hylb TeMIepaTypbl, HOIpolecc,
M30TEPMHUUYECKUIN, 1300apHBIN U U30XOPHBINA MPOLIECCHI;

- UCIO0JIb30BATh CTATUCTUYECKHI MOIXO/ UIsl ONMCAHUS MOBEACHUS COBOKYITHOCTH OOJIBLIOTO YMCIIA YACTHI], BKIIOYAIOIIUN BBEJACHUE MUKPOCKOMMYECKUX
Y MaKpOCKOIIMYECKUX Mapa-

METpOB;

- OTHCHIBATh JEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI, MO3BOJISIONINE YCTAHOBUTH [JISl ra3a B3aMMOCBS3b MEX]y €ro JaBlICHHEM, O00beMOM, Maccoil u
TEMIIEPaTypOit; SIKCIIEPUMEHT 0 U3YUEHHUIO H30TEPMHUUECKOr0 Mpoliecca B rase;

- OOBSCHATH OMBIT C pacHpeqesieHneM YacTHI] WIealbHOTO ra3a Mo JABYM IMOJOBHHAM COCYJa, Ta30BbI€ 3aKOHBI Ha OCHOBE MOJIEKYISIPHO-KMHETHUECKOMN
TEOPHUU CTPOEHUS BEILIECTBA;

- MPEACTABUTH paclpeieICHUE MOJIEKYI UI€aIbHOTO ra3a M0 CKOPOCTAM;

- MIPUMEHSTH MMOTy4YEeHHBIC 3HAHUS K OOBSICHEHUIO SIBIICHUH HAOII0AaeMbIX B IPUPOJE U OBITY.



Tepmoounamuxa (10 u)

Buyrpennsist sneprus. Pabora rasa npu pacmupenuu u cxatuu. PaboTa rasa npu usonpoueccax. [lepBeiii 3akoH TepmoauHaMuku. [IpuMeHenne mnepBoro
3aKOHA TePMOJMHAMUKY JIJIsl U30TPOIieccOB. AmabaTHbIi niporiecc. TeroBbie qBUraTenu. BTopoii 3akoH TepMOAMHAMHUKH.
IIpeomemmnvie pe3ynvmamol uzyuerHus OAHHOU MemMbl HO360AI0N.:
- J1aBaTh OIpPENEJICHUS TOHATHIA: YHCIO CTENeHeH CBOOOJBI, TEI000MEH, TEIIOM30JIMPOBAHHAS CHUCTEMa, aauabaTHBIA MPOIECcC, TEIUIOBBIC IBUTATEIH,
3aMKHYTBII UK, HEOOpaTUMBIH mporecc; GU3NYECKUX BEIMYUH: BHYTPEHHSS SHEprus, KoimdecTBo TeryioTel, KIIJ[ TeruoBoro nBurarens; - OOBSICHATH

O0COOCHHOCTH TEMITepaTyphl KaK MapaMmeTpa COCTOSIHHSI CHCTEMBI,

- HaONIOAaTh U UHTEPIPETUPOBATH PE3YIbTAThl OINBITOB, WIITIOCTPUPYIOIIUX MU3MEHEHHE BHYTPEHHEH DHEPruu Teja MPU COBEPIICHUH PaOOTHI, SIBJICHHUE
maddysum;

- OOBSCHATH MPUHIINI ICHCTBHS TETUIOBBIX JIBUTATENICH;

- ouenuBath KII/ pa3nmuyHbIX TENIOBBIX IBUTATENEH;

- (hopMyTUpOBaATh 3aKOHBI TEPMOIMHAMHKHY;

- JIeNIaTh BBIBOJ O TOM, YTO sIBICHHUE MU Py3un SBISETCS HEOOPATUMBIM MTPOIIECCOM;

- MPUMEHATH MOJYYCHHBIE 3HAHUS 110 TEOPUU TEIUIOBBIX ABUTATEIEH ISl PAllMOHAIBLHOTO MPHUPOIOTIOJIB30BAHUS U OXPAaHbI OKPYKAIOIIEH CPEIbl.

Kuoxkocmo u nap (7 4)

®da3oBbIil mepexon map - KuakocTth. Mcnapenue. Konpencaums. JlaBieHue HachIIEHHOTO Tapa. BiaxHocTh Bo3ayxa. KumeHue KUIKOCTH.
[ToBepxHocTHOE HaTsKeHHe. CMaunBaHue. KanmmisipHOCTb.

OPOHTAJIbHAA JIAGOPATOPHAS PAGOTA

7. I/ISY‘{GHI/IC KalTUWJIAPHBIX SIBJICHI/Iﬁ, 06YCJ'IOBJ'ICHHBIX IOBEPXHOCTHBIM HATAXKCHUEM KUIAKOCTH.
Ilpeomemmuuie pe3ynvmamaul u3yyenus OAHHOU MeMbl NO360JIAI0M.
- JaBaTb OIIPCACIICHUSA MTOHATHH: map, HaCBIH_[eHHBIﬁ nmap, MCIape€Huc, KUIICHUEC, KOHACHCAKUA, ITOBCPXHOCTHOC HATKCHUE, CMAaYMBAHUEC, MCHHUCK, YI'OJI
CMAaYuBaHUsA, KallUWJIAPHOCTD, (1)I/ISI/I‘I€CKI/IX BCJIMYHH: KPUTHUYCCKAaA TCMIICpATypa, YACJIbHAA TCIJIOTA Hap006paSOBaHI/I$[, TEMIICpaTypa KHUIICHUA, TOYKa POCHI,
HAABJICHUC HACBIIIICHHOI'O I1apa, OTHOCUTCIIbHAS BJIA)KHOCTb BO31yXad, CUJIa TIOBCPXHOCTHOT'O HATSKCHUS
- OIMHCBIBATH JOKCIICPUMCHT II0 HU3YUCHUIO KaIlUJUIISIPHBIX HBJ'IeHHfI, O6y0J'IOBJICHHBIX MOBCPXHOCTHBIM HATSXKCHUCM JKUAKOCTHU, Ha6J'IIOI[aTB u
HHTCPIPECTUPOBATD ABJICHUC CMAaUUBAHUA U KAIIUJUIAPHBIC ABJICHUA, IIPOTCKAOIIHEC B ITPUPOJAC U 6LITy;
- CTPOUTH Fpa(bHKH 3aBUCUMOCTH TEMIICPATYpPbl TCJIa OT BPEMCHHU IIPpU HArp€BaHUHU, KHUIICHUH, KOHACHCAIWU, OXJIAKACHHUH, HAXOIUTH u3 Fpa(bHKOB

3HA4YCHUA HCO 6XOI[I/IMBIX BCIIMYHH.

Teepooe meno (5 u)
Kpucrannu3zamus u muaBiaeHue TBepAbix Ten. CTpyKTypa TBEpAbIX Tell. KpUCTaINYecKas penieTka. MexaHnueckrue CBOMUCTBA TBEP/IBbIX TeTl.



OPOHTAJIBHAA JIABOPATOPHAS PABOTA
8. 3MepeHue yeabHOM TEeI0EMKOCTH BEILIECTBA.

IIpeomemnmuvie pe3yivmamol uzyyenus OAHHOU mMmembl HO360JIAI0N.

-l1aBaTh OIPECIICHUs OHIATHU: IUIABJIICHUE, KPUCTAIUIM3ALUs, yIeIbHas TEIJI0Ta [UIABJICHU, KPUCTAJUIMYECKAs pEeIIETKa, dJIeMEHTapHas S4eiKa,
MOHOKPHCTAILI, MOJUKPHUCTAILI, aTMOC(HEPHBIE Tela, KOMIIO3HUTHI, MOTUMOP(PHU3M, aHH30TPOTIHSL, H30TPOTHS, Nedopmanus (yrpyras, IIacTHIecKasi);
($U3NUIEeCKNX BEJTMUMH: MEXaHWUYECKOE HANPSHKEHUE, OTHOCUTENBHOE Y/UTMHEHHE. TIPEes YIPYTroCTH, IPeIeN IPOYHOCTH IPH MPHU PACTSHKEHUH U CKATHH; -
OOBSICHATH OTIIMYNE KPUCTATUTUICCKUX TBEP/IBIX TEJI OT aMOP(HBIX;

- ONMCBHIBATH DJKCIIEPUMEHT MO W3MEPEHHUIO Y/AEIbHON TEIUIOEMKOCTH BEIIeCTBA; -
¢dbopmynupoBats 3akoH ['yka;

- IMPUMCHATH IMOJTYUCHHBIC 3HAHUA UIA PCHICHUA IIPAKTUYCCKUX 3aaY.

Mexanuueckue éonnvl. AKycmuka (9 u)

Pacnipoctpanenune BonH B ympyrou cpeme. Otpaxkenue BoiH. [lepmoamdeckue BosHBL. CTOsuMe BOJHBI. 3BYKOBBIE BOJHBL. BbicoTa 3Byka. Dddext
JHomtepa. TemOp, TpOMKOCTH 3ByKa.

Ilpeomemnuuie pezyibmamol uzyyerus OAHHOU Membl HO360ASII0N.

- JaBaTh OMpEeJIeIeHNs MOHITUI: BOJIHOBOW IpOIECC, MEXaHWYecKasl BOJIHA, MTPOJOJIbHAs BOJIHA, TIONIEpeyHasi BOJIHA, FaApMOHUYECKas BOJIHA, MO JISpU3alus,
JUHEIHO-TIONSPU30BaHHAsT MEXaHUYECKasl BOJIHA, TUIOCKOCTH MOJISPU3ALMM, CTOsiYash BOJIHA, MyYHOCTU W Y3JIbl CTOSYEH BOJIHBI, MOJBI KOJIEOaHW, 3BYKOBas
BOJIHA, BBICOTA 3BYKa, 3(dexT JJomnepa, TeMOp U TPOMKOCTD 3BYKa; (PU3MUECKUX BEIMUUH: JJIMHA BOJHBI, UHTEHCUBHOCTh 3BYKa, YPOBEHb HHTEHCUBHOCTH

3BYKa;

- UCCIIEIOBATh PAaCIPOCTPAHEHUE CEMCMHUUECKUX BOJIH, SIBIICHUE MOJISPU3ALIHH;

- OTHCHIBATh U BOCIIPOU3BOAUTH IEMOHCTPAILIMOHHBIE OTIBITHI [0 PACIIPOCTPAHEHUIO MPOJIOJIBHBIX BOJIH B MPYKUHE U B Ta3e, MONEPEYHBIX BOJH - B MPYKUHE
U IIHYpE, OMHUCHIBATh SKCIIEPUMEHT 110 U3MEPEHHIO ¢ MOMOIIbI0 DddekTa Jlomiepa cCKOpOCTH ABMKYIIUXCS OOBEKTOB: MAIlIUH, ACTPOHOMUYECKIX 00BEKTOB;

- O0OBACHATH pa3jiniue 3BYKOBBIX CUTHAJIOB I10 T6M6py U I'POMKOCTH.

JuiekTpocTaTuka (25 1)

Cunvl 21eKMPOMAZHUMHO20 83AUMOOCICMGUA HENOOBUNCHBIX 3apAa006 (11 u)

Dnextpuueckuit 3apsa. KBantoBanue 3apsiga. DnekTpu3aius Tell. 3akoH coxpaHeHus 3apsaa. 3akoH Kynona. PaBHoBecue craTuyeckux 3apsaoB.
HanpskeHHOCTD AeKTpUdeckoro no/is. JIMHUM HampsHyKEHHOCTH JJIEKTPOCTATHYECKOTO no/d. IIpUHIUN Cymeprno3uluy JIEKTPOCTATHYECKUX TOJICH.
DIEeKTPOCTaTHIECKOE TOJIe 3apshKEHHOU chephl U 3apsKEHHOU MI0CKOCTH.



Ilpeomemmnsie pesynrvmamul _uzyyeHusi OAHHOU MeMbl _NO360ASI0NL. - JHaBaTb OIIPCACICHUA MOHATUM: TOYCUHBIN BJIGKTpI/IlIGCKI/Iﬁ 3apsaa, SJICKTPUYCCKOC

B3aUMOJICHCTBHE, JICKTPU3ALMs TeJl, dIEKTPUYECKU H30IMPOBAHHAS CUCTEMA TeJ, DIEKTPUYECKOE I10JIe, JUHUU HAMPSKEHHOCTH 3JIEKTPOCTATHYECKOTO NOJA,
(bu3nUecKOil BETUUMHBI: HAPSHKEHHOCTD 3JIEKTPOCTATHUECKOTO OIS

- OOBSCHATh TMPUHIUN JCHCTBUS KPYTUIBHBIX BECOB, CBETOKOMMPOBAIBHOW MAIMHBI, BO3MOXKHOCTH HCIOJIB30BAHUS SIBICHHUS JJICKTPU3ALUU TPU
MOJTYYCHUH JAKTUIOCKOTTMYECKUX OTIIEYATKOB;

- (hopMyITMpPOBaTh 3aKOH COXPAHCHHSI JICKTPUUECKOTO 3apsaa U 3akoH KynoHa, rpaHuIlbl HX IPUMEHUMOCTH;

- YCTaHABIUBATh AHAJIOTHIO MEX Iy 3aKOHOM KysoHa ¥ 3aKOHOM BCEMHUPHOTO TATOTCHHS;

- ONMHMCBIBATHL JACMOHCTPAIMMOHHBIC OKCIICPUMCHTBI IO JJICKTpU3allMU TCI U OOBACHATL UX PE3YJIbTAThl; OIMUCBIBATH OKCICPUMCEHT II0 HU3MCPCHUIO
QJICKTPOCMKOCTHU KOHZACHCATOPA,

- IMPUMCHATH IIOJTYUYCHHBIC 3HAHUA IJIA 00BSICHEHHUS HEU3BECTHBIX PpaHEC SIICKTPUUCCKUX SIBIICHHH.

DHepzusa INEKMPOMAZHUMHO20 63AUMOOCIUCHEUA HENOOBUNCHBIX 3apaooe (14 wu) PaGora cun snexrpoctatmdeckoro moJis. I[loTeHuman
ANIEKTPOCTaTUYECKOTO TMoJsl. Pa3HOoCTh moTeHuuanoB. M3MmepeHue pasHOCTH TOTEHUHUANIOB. OJEKTpUYECKOe Tojie B BemecTBe. JIMdNeKkTpuku B
aleKTpocTaTuyeckoM nosje. [IpoBogHMKHN B 3ieKTpocTaTHueckoM mojie. Pacnpenenenue 3apsaoB M0 NOBEPXHOCTH MPOBOJHUKA. DJIEKTPOEMKOCTh YEIUHEHHOTO
MIPOBOJIHMKA U KOHJIeHcaTopa. CoeMHeHNe KOHACHCATOPOB. DHEPTrHUsl dJEKTPOCTaTUUECKOro NoJisi. O0beMHas MII0THOCTh SHEPTUH JIEKTPOCTATHYECKOTO TOJIS.

OPOHTAJIbBHAA JIABOPATOPHAS PABOTA
9. U3MepeHne 2neKTpOEeMKOCTH KOHIeHcaTopa. Ilpedmemusie

DE3VALMAMBbL U3VYEHUS OAHHOU MeMbl NO360II0M.

- JaBaTb OIIPCACIICHUSA MTOHATHH: OKBHUIIOTCHIHMAJIbHAA IIOBEPXHOCTb, KOHACHCATOP, CBO6OI[HBIC MU CBA3AHHBIC 3apAbl, IIPOBOAHHKH, AUIJICKTPUKH,
IMOJIYIIPOBOAHUKH (1)I/I3I/ILIGCKI/IX BCJIIMYHH: IMOTCHIHUAII 3JICKTPOCTATHYCCKOI'O II0JIA, PAa3HOCTh IOTCHIHMAIOB, OTHOCHUTCIIbHAA AWUIJICKTPUYCCKAA IMPOHULIAEMOCTDH
Cp€abl, JJICKTPOEMKOCTh YEAMHCHHOT'O ITPOBOAHHKA, JICKTPOCMKOCTh KOHACHCATOPA,

- Ha6J'IIO,Z[aTb U UHTCPIPETUPOBATH ABJICHUC 3J'I€KTpOCTaTI/ILIeCKOI7I HWHAYKIUH,

- O0OBACHATH IIPUHIOUIT OYUCTKHU I'a3a OT yTOJ'ILHOﬁ IbLIX C IOMOIIBIO SJICKTPOCTATUYCCKOTI'O chJlepa;

- OIIMCBIBATDH SKCIICPUMCHT I10 USMCPCHHUIO 3JICKTPOCMKOCTH KOHACHCATOPA,

- O00BACHATH 3aBUCUMOCTE QJICKTPOCMKOCTH ITIJIOCKOT'O KOHACHCATOPA OT IJIOMaAX IJIACTUH U PACCTOSAHUA MCKAY HUMU

- MPUMCHATH IIOJTYUYCHHBIC 3HAHUA UIA 00BACHEHHS HEU3BECTHBIX PaHEC BJICKTPUUCCKUX SIBJICHH.

JlabopaTopHusblii npakTukyM (20 )
PesepBHoe Bpems (1 9)

11 kaacc (170 yacos, S yacoB B HeJ1eJ110)



JuekTpoanHamMuka (51 1)

Iocmosannwtit 3nekmpuueckuii mok (19 u)

Onextpuueckuii Tok. Cuna Toka. Mctounuk Toka. MICTOUHUK TOKa B 3EKTpUYeckoi memu. 3akoH Oma Jjs OJTHOPOJHOTO MPOBOJHMKA (Y4acTKa IEIH).
ConpoTHUBJICHHE TPOBOJHHUKA. 3aBUCUMOCTD YJIEIBHOTO COTIPOTHUBIICHUS IPOBOJHUKOB U TIOJYITPOBOJHUKOB OT TeMrepaTypbl. CBe pXmpoBoauMocTh. CoeTnHeHUs
MIPOBOJHHUKOB. Pacder compoTuBIeHHS IEKTpUUecKuX mereid. 3akoH Oma s 3aMKHYTOH menu. Pacder Cuibl TOKa M HAamNpsHKEHUS B DJIEKTPUYCSCKUX IETX.
W3mepenue cuibl TOKAa W HANPsHDKCHHS. TeIIoBOe JEHCTBHE JIIEKTPUYECKOro Toka. 3akoH Jhkoymsa-Jlenma. Ilepemada 31eKTpOSHEPTHH OT HWCTOYHHKA K
MOTPEOUTEI0. DICKTPUUSCKUIN TOK B paCTBOPAX U PACIIaBaX AICKTPOJIUTOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTEI

1. UccnemoBanue CMEIIaHHOTO COSTMHEHUS TIPOBOTHUKOB.

2. Mzyuenwne 3akoHa OMa JyIs TOJTHOH TICTIH.
IIpeomemmubie pe3yabmanvl u3yyeHuss OAHHOU MeMbl NO380SION.

-J1aBaTh OMPENCTCHUS TMOHATUN: DJIEKTPUUECKUN TOK, TIOCTOSIHHBIN AJIEKTPUUECKH TOK, MCTOYHHMK TOKA, CTOPOHHHE CHJIBI, JIbIPKA, W30TOMHYECKHUN A deKT,
MOCJIEIOBATENIbHOE U MapaUIeIbHOE COCTUHEHUsS MPOBOJHUKOB. KYMEPOBCKHUE TAphl AJIEKTPOHOB, JJEKTPOJIUTHI, AJIEKTPOIUTHUYCCKAsT JUCCOIMAINS, CTETICHb
JUCCOITHAITNH, DIICKTPOIN3; (PU3NYECKUX BEIMYHH: criia Toka, J/[C, conmpoTUBIIEHHE MPOBOHUKA, MOIITHOCTh AIEKTPHIECKOTO

TOKa;

- OOBSCHATH YCIOBUS CYIICCTBOBAHMS 3JIEKTPUUYECKOTO TOKA, MPUHIMI JCUCTBHS IIYHTa M JA00ABOYHOTO COTPOTHUBIICHUS, OOBICHATH KAa4€CTBEHHO
SIBJICHUE CBEPXITPOBOJIMMOCTH COTJIACOBAHHBIM JBI)KCHHUEM KYTIEPOBCKHUX Map JIEKTPOHOB;

- dbopmynupoBaTh 3akoHbI OMa IJIsi OJTHOPOJHOTO TMPOBOJHHMKA, /IS 3aMKHYTOW IIEMU C OJHUM M HECKOJbKUMHU HCTOYHWMKamH, 3akoH Dapanes; -
paccuutbiBaTh IJIC rajibBaHUYECKOIO JIEMEHTA;

- HCCeA0BaTh CMEIIAaHHOE COITPOTUBIICHUE IPOBOTHUKOB;

- OTIMCBIBATh JIEMOHCTPAIIMOHHBIN OMBIT HA MOCIEA0BATEIBHOE M TTApAIIEIbHOES COCTUHEHHS ITPOBOIHUKOB; CAMOCTOSTEILHO TTPOBEJICHHBIN SKCIICPUMEHT
10 U3MEPEHHUIO CHJIBI TOKAa M HAMPSDKEHUSI C IIOMOIIBIO aMIlepMeTpa B BOJIbTMETpa, 1o u3mepennto 3/1C u BHyTpEeHHETO CONTPOTHUBIICHUS TPOBOTHHKA;

- HaOM0aTh ¥ MHTEPIPETUPOBATH TEIJIOBOE JACUCTBUE AIIEKTPUUYECKOrO TOKA, MepeAadyy MOUIHOCTH OT UCTOYHMKA K MOTPEOUTENIO; - UCHOJb30BaTh
3akoHbI OMa J17151 OTHOPOIHOTO IIPOBOJIHMKA M 3aMKHYTOM 11eny, 3akoH /[ xoynsa-JIeHna nis pacuera 3IeKTpUUECKUX LIeTei;

- HCCEA0BATh AJICKTPOJIU3 C TIOMOIIBIO 3aKOHOB Dapajes.

Maznummnoe none (13 u)

MarnutHoe B3auMojelicTBUe. MarHuTHoOe MoJje SJIEKTPUUECKOro Toka. JIMHWM MarHUTHOM MHAYKUMH. J[eficTBME MArHUTHOTO TOJS HAa TMPOBOJHHK C
tokoM. Cuna Amrepa. PaMka ¢ TOKOM B OJJHOPOJHOM MarHUTHOM ToJie. [leiicTBre MarHUTHOTO TMOJIA Ha ABMXKYIIHECs 3apsbkeHHble yacTuibl. Cuna JlopeHna.
Macc-cniektporpad u nukioTpoH. [IpocTpaHCTBEHHBIE TPAEKTOPUU 3apsLKEHHBIX YAacTHIl B MArHUTHOM IMoyie. MarHWTHBIC JIOBYIIKH, PaJUdallMOHHBIE MOscCa
3emuu. B3anmMopeiicTBre SIEKTPUYECKUX TOKOB. MarHUTHBIN MOTOK. DHEPrusi MATHUTHOTO TOJIS TOKa. MarHuTHOE ToJie B BemecTBe. DeppoMarHeTHsMm.



IIpeomemmnpnie pezyrvmamol uzyueHus OAHHOU MeMbl NO380JISION.

- JaBaTh OMpPEICNCHHs MOHSATHI: MarHUTHOE B3aUMOJICHCTBUE, JIMHUM MAarHUTHON WHAYKIMH, OJHOPOJHOE MAarHUTHOE TOJie, COOCTBEHHAs HMHIYKIIU,
IMaMarHeTUKW, MapaMarHeTUKd, (eppoOMarHeTHKH, OCTaTOYHAsh HAaMarHMYEHHOCTh, KpWBas HAMarHUYUBAHMS, (PU3MUYECKHX BEJIMYHMH: BEKTOP MAarHUTHOM
MHIYKLIMW, MarHUTHBIN NOTOK, cuia AMmiiepa, cuia JlopeHna, HHAYKTUBHOCTb KOHTYPa, MarHUTHAas IPOHULIAEMOCTb CPEJIbI;

- ONHCHIBATH (hyHAAMEHTAIbHBIE (PU3NYECKUE OTBITH DpcTena U AMIiepa, MOBEJCHHE PAMKH C TOKOM B OJHOPOJHOM MarHHUTHOM IIOJIE, B3aUMOJCHCTBHE
TOKOB;

- OIIPENENATh HAIIPaBJIEHUE BEKTOpa MarHUTHOM VIHIyKIIMY U CHJIBI, NEMCTBYIOLIEN HA IPOBOJHUK C TOKOM B MAarHUTHOM II0JIE;

- (dbopMynupoBaTh NpaBuiIo OypaBUMKa U MPABUIIO JIEBOM PYKH, IPUHIUIBI CYNEPIIO3UIIMA MAarHUTHBIX M0JIeH, 3aKk0H AMIiepa;

- OOBSACHATh MPHUHLMII JEHCTBUS AJNEKTPOM3MEPHUTEIBLHOTO NpUOOpa MAarHUTOAIEKTPUYECKOW CHUCTEMBI, JJIEKTPOJABHUraTeNss MOCTOSIHHOTO TOKa,
MacccrneKkTporpada u HUKIOTPOHa;

- M3y4aTh ABUKEHUE 3apSIKEHHBIX YaCTUL B MArHUTHOM II0JIE;

- HCCIIEIOBAaTh MEXaHU3M 00pa30BaHuUs U CTPYKTYPY PaJMallMOHHBIX MOACOB 3eMJIH, MPOTHO3UPOBATh M AHAJTU3UPOBATH UX BIHUSIHUE HA )KU3HEEATEIbHOCTh
B 3€MHBIX YCIIOBHSX.

Inekmpomacnemuszm (9 u)
O/1C B mpoBoaHMKe, J[BrxKyiiemMcss B MarHUTHOM MoJje. DJIeKTpoMarHuTHass UHIYKIHs. CrnocoObl MoJydeHHus: MHAYKIMOHHOro Toka. OmbiThl ['eHpu.
Hcnosip30BaHnEe 2JIEKTPOMArHUTHOW MHAYKINU. ['eHeprpoBaHUE IEPEMEHHOTO NIEKTPUIECKOTr0 ToKa. Ilepenayua sekTposHeprun Ha pacCTOSsIHUE.

OPOHTAIJIBHAA JIABOPATOPHAS PABOTA
3. U3y4yeHue sBIEHUS 3JIEKTPOMArHUTHOW UHIAYKIIUH.

Ilpeomemmuuie pe3ynvmamaul u3yyenus OAHHOU MeMbl NO360JIAI0M.

- JaBaTh OMPEICICHUS TMOHATHNA: IEKTPOMArHUTHAs WHIYKIUS, WHIYKIIMOHHBIA TOK, CAMOMHJYKIIUS, TOKA 3aMbIKaHHsI M Pa3MbIKaHUs, TpaHCPOpMaTop,
(UBUYECKUX BEIMYMH: KOAPPUIIUEHT TpaHCHOPMAIIHH;

- OIIKUCBIBATH JCMOHCTPAIXMOHHLIC OIIbIThI CDapaz[eﬂ C KaTylIKaMH U NOCTOSIHHBIM MAaronuTOM, OIIBITHL FerI/I, SIBJICHUC SHCKTpOMaFHHTHOﬁ HWHAYKIUU;
- HCIIOJIb30BAaTh HaA IIPAKTHUKEC TOKH 3aMbIKaHWA U PA3MbIKAHUA

- O0OBACHATH IIPUHIUII HeﬁCTBHH TpaHC(bopMaTopa, re’Heparopa NepeMeHHOro TOKa; IPUBOAUTDL IIPUMEPBI UCIIOJIb30BAHUA ACTCKTOPEC MCTAJUIA B a3POIIOPTY,
B MO€3]ic Ha MArHUTHOMU MMoAyHIKe, OBITOBBIX CB‘{-nean, 3aIllMCU 1 BOCIIPOU3BCACHUU I/IH(I)OpMaI_II/II/I, B I'reHepaTropax MmepeMCHHOI0 TOKa, 00BACHATH IIPHUHIIUIIBI
nepeaadyu 3JICKTPOSHCPIUu HAa OoJbIIIHE pacCTOSAHUA.



Ilenu nepemennozo moka (10 u)

BexropHsle nuarpamMmel Ui ONMCAHUS IIEPEMEHHBIX TOKOB M HamlpspKeHWM. Pe3ucrop B nenu nepeMeHHoro toka. KoHzeHcaTop B LU IIEPEMEHHOIO
Toka. KaTymika HMHIYKTHBHOCTM B WENM IepeMeHHOro Toka. CBOOOAHBIE TapMOHHMYECKHE 3JICKTPOMArHUTHBIE KoJeOaHHs B KojeOaTeIbHOM KOHTYpe.
KonebarenbHbIil KOHTYp B LIENH MTEPEMEHHOTO TOKa. [IpuMecHBIi NOIYIpOBOIHUK -COCTaBHAsL YaCTh AIeMEHTOB cxeM. [losryrpoBoaHnkoBsiii auoa. Tpansucrop.

Ipeomemmuule pezyarbmamol uzyyerus OAHHOU MeMbl HO360ASIONL.

-JIaBaTh ONPECICHHS MOHATHI: MArHUTOYJIEKTPUYECKAsi MHIYKIUs, KOJIeOaTeIbHBIA KOHTYp, PE30HAHC B KOJIeOaTeTbHOM KOHTYpPE, COOCTBEHHAs M TpUMECHAs
MIPOBOJIMMOCTH, IOHOPHBIE M aKLIENTOPHBIE TPUMECH, P-N-TIEPEX0/I, 3AIMUPAIOIINN CIION, BRITPSIMIICHHE IEPEMEHHOTO TOKA, TPAH3UCTOP; (PU3HMUECKUX BETMUHH:
(aza koneOaHu, NEHCTBYIOIIEE 3HAUYCHUE CUIIBI IEPEMEHHOT0 TOKA, TOK CMEILIEHUS, BpeMs pellaKcallii, EMKOCTHOE COTPOTHUBIIEHUE, UHIYKTHBHOE
COMpPOTHUBIIEHUE, KOADDULIUEHT YCUIICHUS;

- ONKCHIBATH SIBJICHUE MAarHUTO3JIEKTPUUECKON MHIYKLHH, SHEProOoOMEH MEXay JIEKTPUYECKUM M MarHUTHBIM IOJIEM B KOJeOaTeIbHOM KOHTYpE U SIBJICHHE
PE30HAHCA, ONMUCHIBATh BBIIPSIMIICHHE MIEPEMEHHOIO TOKA C IMOMOIIBIO MOJIYIPOBOJIHUKOBOTO JMOJA; - MUCIOJIB30BaTh HA IIPAKTUKE TPAH3UCTOP B YCWIHTENE U
reHepaTope dJEKTPUUECKUX CUTHAJIOB; - OOBSICHATH MPUHIUI JIEHCTBUS HOJIYIPOBOJHUKOBOTO U0/1a, TPAH3UCTOPA.

JJIeKTPOMarHuTHOe u3jaydenue (43 1)
H3nyuenue u npuem 3nekmpomazHumuvlx 6011 paouo- u CB4-ouanaszona (7 u)

SHGKTpOMaFHI/ITHI)Ie BOJIHBI. PaCHPOCTpaHeHI/Ie OJICKTPOMAardMTHBIX BOJIH. 3Hepm$[, NepeHocuMas SJICKTPOMAarHMTHBIMH BOJIHAMMU. HaBJ'IeHI/Ie n
HUMITYJIBC 3JIEKTPOMArHUTHBIX BOJTH. CIIEKTpP AJIEKTPOMArHUTHBIX BOJH. Paano- u CBY-BosiHbI B cpencTBax cBs3u. PagnorenedoHHas cBs3b, paauoBeIaHue.

Ilpeomemmusie pesynomamol u3zyuenus OaHHOU meMbl NO360JA10M. - JaBaTh ONpPENETICHUs MOHSATHI: >JIEeKTpOMarHUTHAs BOJIHA, Oeryias rapMOHHYEcKas
AIIEKTPOMArHUTHAs BOJIHA, IJIOCKOMOISIpU30BaHHas (MM JTUHEHHO~TIONAPU30BaHHAas ) SJIEKTPOMarHUTHAs BOJIHA, TUIOCKOCTD MOJISIPU3ALUN AIEKTPOMarHuTHOM
BOJIHBI, (DPOHT BOJIHBI, JIy4, PAAUOCBSI3b, MOIYJISALIMS U IEMOAYJSAUS .CUTHANIA, aMIUTUTYAHAs M YaCTOTHAS MOAYISLHMS; GU3UUECKUX BEIUUMH: JUTMHA BOJIHBI,
MIOTOK SHEPTUU U IJIOTHOCTH MOTOKA SHEPTUU AIEKTPOMATHUTHON BOJIHBI, HHTEHCUBHOCTD AJIEKTPOMArH UTHOM BOJIHBI,

- OOBACHATH 3aBUCHMOCTh MHTEHCHUBHOCTHU 3H€KTpOMarHHTHOﬁ BOJIHBI OT YCKOPCHUA Hsnyqafomeﬁ 3ap5DKeHHOI\/'I 4acTulbl, OT paCCTOAHUA OO UCTOYHHUKA
HU3JTY4YCHUS U €T0 YaCTOThI;

- OITMCBhIBATh MCXaHU3M JaBJICHHA SHGKTpOMaFHHTHOﬁ BOJIHBI,
- KJ'IaCCI/I(bI/II_[I/IpOBaTB JAUAaIra3oHbl 4aCTOT CIICKTPaA 3JICKTPOMAIHUTHBIX BOJIH;

- OITMCBIBATH OIIBIT I1IO c60p1<e HpOCTGﬁIHGFO paauonepeaaTiuka U paaJuoIpucMHUKaA.

I'eomempuueckana onmuka (17 u)

[Tpunnun I'toiirenca. Otpaxenue BoiH. [Ipenomnenue BonH. Jucnepcus cBera. [loctpoenune nzo0paxxeHui U Xo1a Jiydei MpH MpeJoMIIeHUH CBETa.
JIunssl. Cobuparomue auH3bl. M300paxenue npeamera B coOupatonieii iunze. @opmyna ToHKON coOupatomiei 1nH3bl. PaccenBatomue aun3bl. M300paxenue



npeaMera B pacceuBaroleil yimH3e. DOKyCHOE PacCTOSHUE U ONTUYECKAash CUJIa CUCTEMBbI U3 JBYX JIMH3. UelnoBeyecKwil ria3, Kak ONTUYECKas CUCTEMA.
OnTuueckue npuodopsl, ysennuusarouue yroa 3peaus. @POHTAJIBHASA JIABOPATOPHAS PABOTA
4. 3MepeHue nokasareiis IpeloMIICHUS CTEKIIA.

Ipeomemnuule pezyarbmamol uzyyerus OAHHOU MeMbl HO360ASI0NL.

- JaBaTh OTPECIICHUS MOHATHI: TepeIHU (GPOHT BOJIHBI, BTOPUYHBIE MEXaHUYECKHE, BOJHBI, MHUMOE M JCHCTBUTEIHLHOC M300paKEHUS, IPEIOMIICHHE,
MIOJIHOE BHYTPEHHEE OTPaKCHHE, AUCIICPCHs CBETA, TOUCYHBI MCTOYHHUK CBETA, JIMH3a, (DOKaIbHAs TIOCKOCTh, aKKOMOJAIHNS, JIyNa; (GU3HUECKUX BEITUYHH: yroJl
MAJCHUSI, YroJl OTPAXKEHMsI, YroJl IPEJOMIIEHHS, aOCOIIOTBBII MM0Ka3aTeab MPEIOMIIEHHS CPENIbl, YOl MOJHOTO BHYTPEHHEr0 OTPAXKEHMUS, MIPESIO MIISIOIINI yro
MPU3MBI, JIMHEWHOE YBEIMYEHUE ONTUYECKON CHCTEMBbI, ONTUYECKAs CHJIA JIMH3BI, TIOMEPEYHOE YBEJIWYEHUE JIMH3bI, PACCTOSIHUE HAWIY4YlIEro 3pEHUs, YIIIOBOE
YBEJIMYCHMUE,

- Ha0II0AaTh M MHTEPIPETUPOBATH SBJICHUS OTPAXKEHUS U MPEJIO MIICHUS CBETOBBIX BOJIH, SIBJIEHHE TIOJIHOTO BHYTPEHHETO OTPAXKEHUS, SIBJICHUSI TUCIICPCHH;
- dhopmynupoBaTh NpUHIM [ TOMreHca, 3aK0H OTPaKeHHS BOJIH, 3aKOH MpeoMIIeHHS; |

- OTMCHIBATh OMBIT MO0 U3MEPEHUIO MTOKA3aTEeIIs MPEJIOMIICHHS CTEKIIA; |,

- CTpPOUTh M300paKeHUs U XOJI JIyded MpHU MpeIoMIIEHHHM CBeTa, M300pa)keHHe NMpeaMeTa B coOMparolleil M pacceuBarollel JIMH3ax;
MOJIOXKEHHUS U300pakeHUs TPEIMETAa B JIMH3E C MMOMOIIBIO (DOPMYITBI TOHKOW JTUH3HI;

, - ONpEeneyATh

- aQHATM3UPOBATH YEIIOBEUECKHM TJ1a3 KaK ONTHYECKYIO CHCTEMY

- KOPPEKTUPOBATh C MOMOUIBIO OYKOB ACPEKTHI 3pEHHUS;

- OOBSACHATH MPUHIUI IEUCTBUS ONTUYECKUX MPUOOPOB, YBETNUUBAIOIINX YroJ 3pEHUS: Yy, MUKPOCKOII, TEJIECKOIT;
- MIPUMEHSTH MOTy4YE€HHbIE 3HAHUS 7Sl PEHICHUs] TPAKTUUYECKUX 3a/1au.

Bonnoeas onmuxa (8 u)

NuTepdepenius BosiH. BzauMHoe ycunienue u ocinadienue BoJH B mpoctpanctse. MuTepdepennus ceera. Audpakuus cera. Judpakiumnonnas
pelieTka.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
5. Habmonenne naTepdepeHnu u nudpakiuu cBera.
6. V3MepeHue AIMHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(DPAKIIMOHHON PEIICTKH.
IIpeomemmnsie pe3ynvmamol uzyuenus 0aHHOU Mmembl HO360JLAI0M.:

-JlaBaTh OTpeJIeNICHUs TOHATUI: MOHOXpOMAaTHYeCKasi BOJIHA, KOT€PEHTHBIE BOJIHBI U UCTOYHHUKH, MHTEPPEPEHITUs, TPOCBETICHNE ONITUKU, AUPPAKIINS, 30HA
Openens; .pU3NIECKUX BETUUUH: BpeMs U JUIMHA KOTE€PEHTHOCTH, FT€OMETPHUECKasi pa3HOCTh X0/1a HHTephEpUPYIOIIUX BOJIH, IEPUO]T U pa3pell arolias
CHOCOOHOCTh AU(PPAKIIMOHHON PEIIETKH;

- HaOMOJaTh W WHTEPIPETUPOBATH PE3YIbTAaThl (OMUCHIBATH) JAEMOHCTPALMOHHBIX OKCIEPUMEHTOB MO HAONIOJIEHUIO SIBICHUN HHTEpPPEpEeHIIUU H
TU(pPaKINK CBETA;



- ¢dopmynmupoBath npuHIMI [folirenca-Openens, yciaoBus MUHUIMYMOB U MakKCUMyMOB TpU MHTEp(HEPEHIIUN BOJIH, YCIOBUS TU(PPAKINOHHOTO MUHIUMYMa
Ha IEJIM ¥ TJIABHBIX MAKCUMYMOB TIpU IU(PAKIINU CBETA Ha PEILIETKE;

- OMMCBHIBATH HKCHEPUMEHT [0 HM3MEPEHHIO JJIMHBI CBETOBOW BOJIHBI C TOMOUIBIO AU(PAKIMOHHONW pEHIeTKH; - OOBSICHATH B3aMMHOE YCHUJICHHE H
oc1abieHre BOJIH B IPOCTPAHCTBE;

- JIeTIaTh BBIBOJIBI O PACIIONIOKEHUH AU(PPAKIIHIOHHBIX MUHUMYMOB Ha SKpaHe 32 OCBELICHHO LIEIbIO;
- BBIOMPATH CIIOCOO MOTyYeHHSI KOTePEHTHBIX HCTOYHHKOB;
- pa3nuyath JuQPaKIUOHHYI0 KAPTUHY MTPH JU(PPAKIIUN CBETA HA IIETH U Ha JU(PPAKIIMOHHON pPElIeTKe.

Keanmoeas meopus snekmpomaznumno2o usnyuenusn u eeujecmea (11 u)
TemnoBoe nznyuenue. @otoaddexr. KopmyckynsapHo-BosiHOBOM nyanu3Mm. BonHoBsie cBoiicTBa yacTuil. CtpoeHue aroma. Teopus atoma
Bogopoaa. Ilornonienne u n3mydeHue ceera aToMoM. Jlazepbl. DIeKTpu4ecKkuil pa3psj B ra3ax.

OPOHTAJIbBHAA JIABOPATOPHAS PABOTA |

7. HabnroieHue IMHEHYaToro M CIUIOIIHOTO CIIEKTPOB HCITYCKaHUS.
IIpeomemmnvie pezynvmameol uzyuenus OaHHOU MeMbl HO360AI0N.

- JaBaTh OMpENEICHUSI TOHATHH: TEIUIOBOE H3JIy4YeHHE, aOCOIOTHO 4epHoe Teno, (GoTodddekt, HoTodIeKTpOoHBI, (HOTOTEK, KOPITYCKYJISIPHO-BOJTHOBOU

Iyajan3M, SHEPreTUYeCKUi YPOBEHB, JMHENYaThli  CHEKTp, CIIOHTaHHOE H WHAYIUPOBAHHOE  H3JIy4€HHUe, Jasep,
CaMOCTOSITCJIBHBIA W HECAMOCTOSITEIBHBIN pa3psibl; GU3HMUECKUX BEIMYMH: paboTa BbIX0/a, KpacHas rpaHuia Gotodddekra, SHepTHsl HOHU3AIUH;

- Pa3bACHATH OCHOBHBIE MOJIOXKEHUS BOJIHOBOI T€OpUU CBETa, KBAaHTOBOM rumnotessl [1nanka, Teopun atoma BoA0pOa;

- (dbopMynupoBaTh 3aKOHBI TerioBoro u3nyudeHusi: Buna u Credana-bonbimana, 3akoHbl (oTOd(d(HeKTa, COOTHOLIEHUS HEOTIPEIEIICHHOCTEM

I'eitzenbepra, nmocrynatel bopa;

- OILICHUBATh JUIMHY BOJIHBI Jie¢ Bpoiiis, COOTBETCTBYIONIIYIO IBHUKEHHUIO AJIEKTPOHA, KUHETUYECKYIO SHEPTHIO JIeKTpoHa npu (poTodddekre, IMHY BOITHBI

CBETa, UCITyCKaeMOT0 aTOMOM BOJIOPO/Ia;

- OTHCHIBATh MPUHIIMITHAIIBHYIO cXeMy oIibITa Pe3epdopa, mpeasokuBIIero miaHeTapHyo MOJIEb aTOMa; - OOBSICHITH IPUHIIHUI JSHCTBUS Jlazepa;

- CpaBHHMBATh U3JIy4EHUE JIa3epa C U3ITyUYeHUEM JAPYTUX HCTOYHUKOB CBETA.

®u3nka BbICOKHX dHepruii (16 1)
Du3zurka amomnozo aopa (10 u)

CocTaB aTOMHOTO AApa. 3Hepr1/1;1 CBA3HM HYKIIOHOB B SAOPC. EcrecTBeHHas pPaauOaKTHBHOCTD. 3akoH PaaAOaKTUBHOI'O pacriaja. I/ICKYCCTBCHHB.H
pPaanOaKTUBHOCTD. Hcnons3oBanue OHCPTHUU ACJICHUSA SAOCP. H;[epHaﬂ SHCPreTuKa. TepMOﬂHepHHﬁ CHHTC3. HnepHoe OpyKHuc. buonoruueckoe aencTBHE
paanOaKTUBHBIX H3J'Iy‘-ICHHI>i.



OPOHTAJIBHAA JIABOPATOPHAS PABOTA

8. M3y4yenue B3auMOICHCTBUS YaCTHIL U SACPHBIX peakiuii (1o poTtorpadusim).
IIpeomemnvie pesynvmamut uszyyenus OaHHOU mMemMbl HO380AIOM.

- JaBaTh OMpEIENCHHUs] TOHSATHIA: TPOTOHHO-HEUTPOHHAs MOJENb S/pa, H30TOIBI, PAJANOAKTHBHOCTh, aib(a- M OeTa-pacmag, ramma-usiydeHue,
HNCKYCCTBCHHAA PAAHOAKTUBHOCTL, HLCIHAA PCAKIHA OCIICHHA, ﬂIIepHI:IfI pEaKkTop, TepMOﬁI[epHI)If/'I CHHTEC3, (bI/I?;I/I‘IeCKI/IX BCJIIMYHH: YyACJIbHAasA JSHCPrud CBA3H,
MEepUo/ TOJIypacnaaa, aKTUBHOCTh pPAaJMOAKTHBHOTO BEIIECTBA, HJHEPIeTUYECKUN BBIXOJA SIACPHOW peaknuu, Ko3(QOUIMEHT pa3MHOXKEHHS HEHTPOHOB,
KpUTHYECKast Macca, 7103a MOTJIOMEHHOTO M3IIydeH s, KOdpPUIIMEHT KauyecTBa; - OOBSICHATH MPUHIIMIT ACUCTBUS SIIEPHOTO PEAKTOPA;

- 0OBACHATH CIIOCOOBI 0OECTICUeHHS O€30TIaCHOCTH SIIEPHBIX peakTopoB u ADC;

- MIPOrHO3UPOBATh KOHTPOJIUPYEMbIH €CTECTBEHHBIM paJualMoHHbIN (POH, a Takke palMOHAIbHOE MPHUPOJIOIOJIB30BaHUE MPU BHEJIPEHUU YIIPaBIISIEMOTO
tepmosinepHoro cuntesa (YTC).

Onemenmapnuie uacmuywot (6 u)

Knaccudukanus snementapHbix yactuil. JlenToHsl kak pyHaaMeHTanbHble YacTulbl. Kiaccudukanus u cTpykTypa apoHoB. B3anMoseiicTBre KBapKoB.
IIpeomemmnvie pe3ynvmameol uzyuenus OaHHOU MemMbl HO360IAI0N.

- JaBaTh OMpPENCTCHUs TOHATHH: dJIEMEHTApHBIE YaCTHUIbI, (PyHIaMEHTaTbHBIE YaCTUIIB, aHTHUYACTUIIA, AaHHUTHWIALMS, JENTOHHBIA 3apsijl, MEPEHOCUUK
B3aUMO/ICHCTBUS, OAPUOHHBIN 3apsi, aJpOHBL. JIENTOHbI, ME30HbI, 0APHOHBI, TUIIEPOHBI, KBAPKH, TTIOOHBI;

- KJIaCCU(UIIMPOBATH AJIEMEHTAPHbIE YACTHIIbI, TOJPA3/IE/NAa UX Ha JENTOHBI U aAPOHBI;

- ¢dbopmynupoBarh npuHIMN [laynu, 3aK0HBI COXpaHEHUsI IENTOHHOTO U 0ApUOHHOTO 3apsI0B; - OMUCHIBATH CTPYKTYPY aJpOHOB, LIBET U apOMaT KBAPKOB;

- MIPUBOJIUTH IPUMEPHI ME30HOB, TUIIEPOHOB, TJIFOOHOB.

JyeMeHTHI acTpopusuku (8 4)
Deonouusn Beenennoii (8 u)

Crpykrypa Bcenennoii, ee pacmmpenue. Pazoeranue ramaktuk. 3akoH Xa60ma, Kocmonornyeckass monens panHedd BceenenHoit. DOpa uzmydeHus.
Hyxneocuntes B 'panneil Beenennoii. O6pazoBaHue aCTpOHOMHYECKUX CTPYKTYp. DBOJIONUS 3Be311 U 3Botous ComHeuHo# cuctembl. OpraHuydeckas )XU3Hb
Bo Bcenennoi. ,

IIpeomemmnuie pe3yibmamul uzyyenus OAHHOLU MeMbl NO380JIAIONL.

- JaBaTh OINpENeTCHHs] TOHSATHI: acCTPOHOMHYECKHE CTPYKTYphI, IUIaHETHas CHUCTEMa; 3Be3/a, 3BE3JHOE CKOIUICHHE, TallaKTUKH, CKOIUICHHE U
CBEPXCKOIUICHHE TallakTUK, BceneHHas, Oenblil Kapiuk, HEHTpOHHas 3Be3/a, YepHAas IbIpa, KpPUTHYECKas IIIOTHOCTh BCeleHHOH, pPEelMKTOBOE M3IyueHUH,
MPOTOH-MIPOTOHHBIN UK, KOMETa, aCTEPOU]I, Myabcap;

- MHTEPIPETUPOBATH PE3yNbTaThl HAOMIOAeHNH Xab0ma 0 pa3OeraHuu rajakTuk;

- dbopmynupoBaTh 3aK0H Xa0bma;

- KIIaCCU(UITMPOBATH OCHOBHBIE MEPHO/IbI IBOIIONNY BeeneHHol mocne bobioro B3phiBa;



- IIPEJICTABIIATh MOCIEI0BATEIBHOCTh 00pa30BaHusl IEPBUYHOTO BEIIECTBA BO BeeneHHoi;
- 0OBSICHATB TPOIIECC IBOIONNH 3Be3/, 00pa3oBaHus 1 3BoJOIUH COTHEYHOH CUCTEMBI;
- ¢ momMouIbio Moaenn PpuaMana MpeACTaBIATh BO3MOXKHBIE CLIEHApUH BOJIIOLMHN Beenennoii B Oyaymiem.

Oo6o61maroniee nopropenue (29 )
Beeoenue (1 u)
®dusznka B TO3HAHMM BEUIECTBA, IIOJs, MPOCTPAHCTBA M  BPEMEHU.
Mexanuka (7 u)
1. Kunematuka paBHOMEPHOTO JIBUKEHHS MaTEPUAIbHON TOUKH.
2. Kunemarnka mepuoInIecKoro IBMKCHHUS MaTePHATbHOW TOYKH.
3.lunamuka MaTepuanbHON TOYKU.
4. JlunaMmuka nepuoaudeckoro nBmxeHus. CraTuka.
5. PensTuBHCTCKAs MEXaHUKA.
Monexynapuasa ¢puzuxa (6 v)
1. MonekynsipHasi CTpyKTypa BEIIeCTBa.
2. MonekyIsIpHO-KHHEeTHIEeCKas TeOPHsI HICATLHOTO rasa.
3. TepmouHaMuka.
4. Kuakocts 1 map.
5. TBepnoe Teno.
6.MexaHnveckue BOJHbI. AKyCTHKA. Inexkmpoounamuxa (8 1)
1. Cusibl 37€KTPOMarHUTHOTO B3aUMOICUCTBUS HEMOIBUKHBIX 3apsI/I0B.
2. DHeprus 3MeKTPOMAarHUTHOTO B3aUMOJICHCTBYS HEMOABIKHBIX 3apsi/IOB.
. 3akoH Owma.
. TermioBoe nelcTBHE TOKA.
. Cuibpl B MAarHUTHOM TIOJIE.
. DHeprusi MarHUTHOTO TOJIS.
. DNEeKTpOMarHeTu3M.

© N U AW

[lenu mepeMeHHOTO TOKA. I1eKmpPoMacHUmMHoe
uznyuenue (5 u)
. I3nydenue u mpueM dIeKTpoMarHuTHBIX BOJH paanou CBY-auanasoHa.
. OTpaxkeHHe U IpeIOMIICHHE CBETA.
. OnTuueckue mpudopsI.

A o DN e

. BonHOBas onTuka.



5.KBanToBas TCOPU: JICKTPOMAIrHUTHOT'O U3JTYUCHUA U BCIICCTBA.

Du3uxa evicokux Inepauii (2 u)
1. ®uzuka aTOMHOTO sJIpa.
2. DrneMeHTapHbIE YaCTHIIBL.

®Ouznuyecknii NpakTuKkym (20 4)
PesepBHoe Bpems (3 1)

2. [Inanupyembie pe3ybTaThbl

Obuwiue npedmemmubsle pe3ynbmanmvl U3yieHus OaHH020 KVpPca NO380NAI0M.:

-CTPYKTYPHPOBaTh yueOHYI0 HHPOPMALIUIO;

-MHTEPIPETUPOBATH UHPOPMAIUIO, IOJYUYEHHYIO U3 JPYTUX UCTOYHUKOB, OIICHUBATh €€ HayYHYIO JOCTOBEPHOCTh; -CaMOCTOSITENIbHO JOOBIBaTh HOBOE /ISl ce0st
¢buznyeckoe 3HaHUE, UCIOJIB3YS JJISl 3TOr0 JOCTYIHbIE ICTOYHUKH HH(POPMAIIHH;

-IIPOTHO3UPOBATh, AHATM3UPOBATH M OIEHUBATH MOCIEACTBUS /ISl OKPYXKAIOMIEH Cpeibl OBITOBOW M MPOW3BOJICTBEHHOM NESTEIHLHOCTH YEIIOBEKA, CBSI3aHHOM C
WCTIOJIb30BAHUEM TEXHUKH;

-CaMOCTOSITEJIbHO TUIAHUPOBATh M MPOBOJUTH (DPU3UUYECKUN AKCIIEPUMEHT, COOI0ast TpaBmia 0e30macHoi pabOThI ¢ JIabOpaTOpHBIM 000PYJIOBaHUEM; -
OKa3bIBaTh MEPBYIO MOMOIIb NMPHU TpaBMaX, CBS3aHHBIX C JJAOOPATOPHBIM OOOPYAOBAaHHMEM M OBITOBBIMH TEXHHYECKHMH yCTpoWCTBamH. [IpeaMeTHbIe
pe3yibTaThl 00yueHus (pu3HKe B cpeaHeid (TI0THOI) MIKOJIe Ha YIITyOJIeHHOM YPOBHE MPEJICTABICHBI B COJICPIKaHUM Kypca 110 TeMaM.

B pe3yabTaTe ndyyeHusi yueOHOro npeamera «@u3suka» Ha yPOBHe CpelHero o01ero o0pa3zoBaHus:
BbInyCKHUK Ha yri1y0JIeHHOM YPOBHE HAYUYMTCS:

—  OOBSICHATh U aHAIM3UPOBATH POJIb U MECTO (PU3UKU B (OPMUPOBAHUU COBPEMEHHOUN Hay4yHOW KapTHUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHHKU M
TEXHOJIOTUH, B MPAKTUYECKON NEATEIbHOCTH JIIOCH;

—  XapaKTepu30BaTh B3aMMOCBS3b MEXKIY (DU3UKOUN U APYTUMU €CTECTBEHHBIMU HayKaMU;

—  XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXIYy OCHOBOMOJATAOIIMMU HAyYHBIMH TIOHATUSMU: TIPOCTPAHCTBO, BpeMs, MaTepHs (BEIIECTBO, MOJIE), ABHKEH HE,
CHJIa, DHEPTUS;

—  TIOHUMAaTh M OOBSACHATH LEIOCTHOCTh (PU3UYECKOM TEOPHUH, Pa3INYaTh IPAHULIBI €€ TPUMEHUMOCTH U MECTO B PSAY APYrUX (PU3UUECKUX TEOPHIA;

— BIIaJeTh MpPUEMaMHU TOCTPOSHUS TEOPETHUECKUX JI0KA3aTelIbCTB, a TaK)K€ MPOTHO3UPOBAHMS OCOOEHHOCTEH MpPOTEKaHUs (U3UYECKUX SIBICHUN U
MPOLIECCOB Ha OCHOBE MOJYYEHHBIX TEOPETUUYECKUX BBIBOJOB U JI0KA3aTENIbCTB;



- CaMOCTOATCIIbHO KOHCTPYUPOBATH SKCHICPUMCHTAJIBHBIC YCTAHOBKHU JIS1 IMIPOBCPKU BBIABUHYTBIX I'MIIOTC3, paCCUUTHIBATH a6COJHOTHy10 U OTHOCHUTCJIbHYIO
MOTPEIIHOCTH;

—  CaMOCTOSITENIFHO IIJIAHUPOBATh U MIPOBOJAUTH (PU3NUECKUE IKCIIEPUMEHTHI;

— pemiath MPaKTUKO-OPHCHTUPOBAHHBIE KAYEeCTBEHHBIE W pacueTHble (U3MUYECKHE 3aJaud C ONOpPOM KaKk Ha WU3BECTHbIC (DU3MYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJEJIH, TaK M Ha TEKCTHI C H30BITOYHOM HH(pOpMaLHei;

—  OOBSCHSATH T'PaHUIIbI IPUMEHEHHS N3YYSHHBIX (PU3MYECKUX MOJIETICH MPH pelieHrH GU3NIECKUX U MEKITPEIMETHBIX 337124,

—  BBIJBUTATh TUTNIOTE3HI HA OCHOBE 3HAHMS OCHOBOIOJIATAOIMINX (PU3NISCKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;

—  XapaKTepU30BaTh III00ATBHBIC MPOOIIEMBI, CTOSIIUE TIEPE] YSTOBCUSCTBOM: YJHEPTCTUICCKHUE, CHIPHEBBIC, IKOJOTUYECKUE, B POJIb (DH3UKHU B PEIICHUH 3TUX
npooieM;

—  OOBSICHATH NPUHLMIIBI pa0OThI U XapaKTEPUCTUKHN U3yYEHHBIX MAILUH, IPUOOPOB M TEXHUUECKUX YCTPOUCTB;

—  OOBSICHATH YCIOBUS IPUMEHEHUs (PU3NUECKUX MOJIETIEH MpHU pelieHnH PU3NYECKUX 3ajad, HaXOAUTh aJIeKBaTHYIO MPEATI0KEHHOH 3a71aue PU3NYECKYIO
MOJIEITh, pa3periaTh MpooieMy Kak Ha OCHOBE HMECIOIIUXCS 3HAHWM, TaK U TIPHU TOMOIIIH METOJIOB OIICHKH.

BrInyckHUK HA yriy0JIeHHOM YPOBHE IOJYYUT BO3MOKHOCTH HAYYUThCH:

—  nposepamb IKCNEPUMEHMATbHbIMU CPEOCMBAMU BblOSUHYMblE 2UNOMe3bl, DOPMYIUPYS Yelb UCCIe008aHUS, HA OCHO8E 3HAHUS OCHOBONONALAIOUJUX
Qusuyeckux 3akoHOMepHOCmel U 3aKOHO8;

—  ONUCHIBAMb U AHATUZUPOBAMb NOJYUEHHYIO 8 pe3)Ibmame NPo8e0eHHbIX PUULECKUX IKCNEPUMEHMO8 UHDOPpMAYUI0, ONpedeniamsb ee 00CMOBEPHOCHb,

—  NOHUMAMb U OOBACHAMb CUCIEMHYIO C853b MENCOY OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUSIMU. RPOCMPAHCMBO, 8peMs, Mamepus (seujecmao, noie),
ogudicenue, cua, SHepeus;

—  peuiams dKCNepuUMeHmalbHule, KayeCmeeHHble U KOIUYeCmeeHHble 3a0a4u OIUMAUAOHO20 YPOBHS CIONCHOCIU, UCNOIb3YA (husuyecKue 3aKoHbl, a maKice
VpasHeHus, cesazvisaouue usuyecKue 8elUduHbl;

—  GHanIU3UpPOBAMb 2PAHUYLI NPUMEHUMOCMU @U3UYECKUX 3aKOHO8, NOHUMAmMb 6ceobwull xapakmep @yHOAMEeHmMAalbHblX 3AKOHO8 U O02PAHUYEHHOCHb
UCNONIb30BAHUS YACMHBIX 3AKOHOG,

—  gopmynuposams u peurams Ho8ble 3a0adl, BO3HUKAIOWUE 8 XOO€ YUeOHO-UCCIe008aAMeNbCKOU U NPOEKMHOU 0esamenlbHOCMU,

—  ycogepuieHcmeo8ams Npubopsl U Memoobl UCCIe008AHUSL 8 COOMBEMCMBUU C NOCMABIEHHOU 3a0ayell;

—  UCNOIb308aMb MemOoObl MAMEMAMULECK020 MOOeIUPO8anUs, 6 MOM Yucle npocmeliuiue cmamucmuyeckue memoovl 01 00paboOmKu pe3yibmamos
aKCnepumeHma.
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