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Ili1anupyemble pe3yJibTaThl H3yYeHUs1 Kypca GU3MKU B cpeHeil mKoJie:

* JINYHOCTHDIE:

— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd, 3HAYMMOCTHM HAyKH, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY
TBOPUYECTBY, BIAQJCHHE JOCTOBEpHON uHOpMAIMEl O NEepeNoBBIX JOCTHKEHUAX M OTKPBITUAX MHPOBOM U OTEUECTBEHHOW HAYKH,
3aWHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOILECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHUIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA MPOTSIKEHUHM BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K
HENpPEepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM MPOpECCHOHATBHON 1 00IIECTBEHHOHN 1A TEIbHOCTH;

— yBa)K€HHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTE CBOEH COOCTBEHHOCTH,

— OCO3HAHHBIN BEIOOP Oymyiei mpodeccuu Kak MyTh U CIIOco0 peain3anuy COOCTBEHHBIX KU3HECHHBIX IUIAHOB;

— TOTOBHOCTH OOy4arolmuxcsi K TpyAoBOH MpodeccnoHabHON AESITeNbHOCTH KaK K BO3MOXKHOCTH YYacTHUS B PELICHUU JIMYHBIX, OOIIECTBEHHBIX,
rocyJIapCTBEHHBIX, 00IIEHAIMOHATBHBIX MTPOOIIEM;

— NOTPeOHOCTh TPYAUTHCSA, YBaXKEHHE K TPYAy U JIOASM TpPyAa, TPYAOBBIM JOCTIDKEHUSM, TOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIIICHHE K PA3HBIM BHJAM TPYAOBOU ACATEIbHOCTH;

— TOTOBHOCTH K CaMOOOCTY>KUBAaHUIO, BKIIFOUasi 00y4eHHUE U BBIITOJIHEHUE TOMAIIHUX 00S3aHHOCTEH.

— (popMupoBaHUE BHIPAKEHHOH B TIOBEJACHUN HPABCTBEHHOM IMO3UIINH, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEILHOMY BBIOOpPY 100pa, HPaBCTBEHHOTO
CO3HaHMS U TIOBEJICHUSI HA OCHOBE YCBOCHHUS OO0IIEYEIOBEYECKUX IEHHOCTEH U HPABCTBEHHBIX YYBCTB (U€CTH, J0JTra, CIPaBEIJIMBOCTH, MUJIOCEPIUS U
IpyKeToous);

— pa3BUTHE KOMIIETEHIMH COTPYAHMYECTBA CO CBEPCTHUKAMHM, JIE€ThbMHM MIIQJIIET0 BO3pPAcTa, B3POCIBIMH B 00pa30BaTENIbHOW, OOIIECTBEHHO
10JIE3HOM, Y4eOHO-HCCIIe10BaTENbCKON, IPOEKTHOM U APYTUX BUAAX AESITEIbHOCTH.

— TOTOBHOCTh OOYYarOmMXCs K KOHCTPYKTUBHOMY YYacTHIO B MPUHSATHH PENICHUN, 3aTParuBalOlIMX UX IpaBa U WHTEPEChl, B TOM YHCIE B
pa3nnyHbIX (hopMax OOIIECTBEHHOH caMOOpraHU3allii, CAMOYIIPABJICHHUs, OOIECTBEHHO 3HAYMMOM e TETLHOCTH,

— (pusnuecKoe, IMOIMOHANBHO-TICUX0JIOTHYECKOE, COLIMATIbHOE OJ1aromnonydne o0yJaromuxcs B )KU3HU 00pa3oBaTeIbHON OpraHU3aliy, OIyIIEHUE

JEThMHU 0€30MAaCHOCTH U IICHUXOJIOTHYECKOTO KoM(popTa, HHGOPMAITMOHHON 0e30IacHOCTH.

— 9KOJIOTUYECKas KyJbTypa, OepekHOE OTHOLIEHUS K POJHON 3eMJie, MPUPOAHBIM OorarcTBaM Poccuu v Mypa; moHUMaHUE BIUSHUS COLIMATIBHO-
OKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHON U COLIMAIBHON CPENIbl, OTBETCTBEHHOCTH 32 COCTOSIHUE IIPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKU
Pa3yMHOI0 PUPOIONOJIB30BaHNUs, HETEPIUMOE OTHOIICHHE K JEHCTBUAM, IPUHOCSIIUM BpeJl HKOJIOTUH; IPHOOPETEHUE OIBITAa FKOJIOT0-
HaIIpaBJICHHOM JEATEIIBHOCTH;

— 3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K ACTETUYECKOMY O0YCTPOMCTBY COOCTBEHHOTO OBITA.

1. PeryJsiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS
BeinycKkHUK Hay4uTCH:

— CaMOCTOSATEJIbHO ONPEAEIIATh 1EJIM, 3aJaBaTh ITapaMETPhl U KPUTEPUH, 10 KOTOPLIM MOKHO OIIPENENIUTh, YTO LIEIb TOCTUTHYTA,

— OLIEHUBATh BO3MOXHBIE MMOCIJIEJCTBUS JOCTUKEHHUS MOCTABICHHOW LIENU B JI€ATEIbHOCTH, COOCTBEHHOM JKU3HM M KH3HU OKPYXKAIOIIMX JIOJEH,
OCHOBBIBASICh Ha COOOPaYKEHUIX ITUKU U MOPAIIH;

— CTaBUTH U (POPMYJIHPOBATh COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON NESATENbHOCTH U )KU3HEHHBIX CUTYaLMSIX;



— OLIEHUBATh PECYPCHI, B TOM YUCIIE BPEMS U JIpyrue HeMaTepHalbHbIE PECypChl, HEOOXOAUMBIE ISl TOCTHXKEHUS MTOCTABIEHHON LIENH;

— BBIOMPATH MYTh JOCTHIKEHUS 1IeIH, INIAHUPOBAThH PEIICHUE MMOCTABICHHBIX 33]1a4, ONITUMU3HUPYS MaTepHalIbHbIC U HEeMaTepualbHbIC 3aTPATHI;

— OpPraHu30BbIBaTh 2PPEKTUBHBIN MOMCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHKEHUS MOCTAaBICHHOM 1IeIH;

— COTIOCTABJIATH MOJTYYEHHBIN pe3yabTaT ACATEIHLHOCTH C MOCTABICHHOMN 3apaHee 1eIblO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBUSA
BorinyckHUK HAy4YuTCH:

— HCKaTh U HAXOJUTh 000OILEHHbIE CIIOCOOBI PelIeHus 3aad, B TOM YHCJIE, OCYIIECTBIIATh Pa3BEpPHYThI MH(OPMALMOHHBIN MOUCK U CTaBUTh Ha
€ro OCHOBE HOBEIC (y4eOHBIC U TIO3HABATEIILHBIC) 33]1a4H;

— KPUTUYECKH OLIEHWBAaTh M HWHTEPIPETHUPOBaTh HH(OpPMALMIO C pa3HBIX MO3UIUH, paclo3HaBaTh W (PUKCHPOBATh MPOTHBOPEUUS B
WH(OPMAIIMOHHBIX HCTOYHUKAX;

— UCIOJBb30BaTh PA3JIMYHbIE MOJIEIbHO-CXEMAaTUYECKUE CpPElICTBA JUId MPEACTABICHUS CYIIECTBEHHBIX CBA3€H U OTHOIICHUH, a TaKkKe
MIPOTUBOPEYUH, BBISBICHHBIX B HHPOPMAIIMOHHBIX UCTOYHHUKAX

— HaXOJUTh W TPUBOAUTH KPUTHUYECKHE APTyMEHTHl B OTHOIIEHUU JEHUCTBUH M CYKIEHUN APYroro, CIOKOHHO W pPasyMHO OTHOCHUTBHCSA K
KPUTUYECKHM 3aMEUYaHUsIM B OTHOIIIEHUH COOCTBEHHOTO CYKJICHHSI, pACCMATPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJIUTh 32 paMKHU Y4eOHOTrO MpeaMeTa W OCYIIECTBISATH LieJICHANpPaBICHHBIA MOUCK BO3MOXKHOCTEH Ui HIMPOKOrO IMEpeHoca CPEeACTB U
cr1oco00B AEHCTBHUSL,

— BBICTpaMBaTh WHIUBUAYATbHYIO 0O0pa30BaTENIbHYIO TPAaeKTOPHUIO, YYHUTHIBAS OTPAHHYEHHUS CO CTOPOHBI JPYTUX YYAaCTHUKOB U PECypCHBIC
OTpaHUYCHUS;

— MEHSITh U YJIeP’KUBATh Pa3HbIC MO3UIUHU B TIO3HABATEILHON JESTEIbHOCTH.

3. KomMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE TelCcTBHUS
BorinycKkHUK Hay4uTCH:

— OCYIIECTBJIATH JICIOBYI0O KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMU (Kak BHYTpU 00pa3oBaTEeNbHON OpraHU3alliM, TaK U 3a €€
npeneiaaMu), MOAO0MpaTh MAPTHEPOB AJS JETOBOW KOMMYHHKAIIMHM HCXOIS M3 COOOpakKeHHUU pe3yabTaTHBHOCTH B3aWMOJEWUCTBUSA, a HE JIMYHBIX
CHMIIATHIL,

— IpU OCYIIECTBICHUH TPYMNIOBON pabOThl OBITH KaK PYKOBOIHUTENEM, TaK W YJICHOM KOMaHJAbl B Pa3HbIX POJSIX (T€HEpaTop HAEH, KPHUTHK,
WCTIOTHUTEIIb, BHICTYMAONIUHN, IKCIIEPT U T.11.);

— KOOPJAMHUPOBATH U BBIMOIHATH paOOTy B YCIOBUSAX PEATbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— Pa3BEPHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BAHUEM a/ICKBATHHIX (YCTHBIX U MTUCHMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(QIUKTOTCHHBIE CUTYAIH U IPEIOTBPAIIaTh KOH(IUKTHI 10 MX aKTUBHOM (pa3bl, BEICTpanBaTh JI€JIOBYIO U 00pa30oBaTeNbHYIO
KOMMYHUKAITUIO, N30€erast THIHOCTHBIX OIIEHOYHBIX CYXKICHUH.

B oGnactu NPEAMETHBIX PE3YJIBTATOB YUYHUTEIb IPEAOCTABIIICT YHCHUKY BO3MOXHOCTE Ha CTYIICHH CPEAHETO 06HIGFO 06p330BaHI/I$I HAy4YUTBCA:

®B [103HABATEILHON cdepe: NaBaTh ONpPEAeTICHUS N3YYSHHBIM MOHSATHSIM; Ha3bIBaTh OCHOBHBIE MOJIOKEHUS U3YUYEHHBIX TEOPUN U TMIIOTE3; ONMUCHIBATH U
JIEMOHCTPALIMOHHBIE U CAMOCTOSITEJIbHO IPOBEJEHHBIE AKCIIEPUMEHTHI, HCIONb3Yys JUISl 3TOI0 PYCCKHM SI3bIK U S3bIK (PU3UKH; Kiaccu(UIUPOBATH
U3y4eHHbIE OOBEKTHI U SBJICHUS; J€JIaTh BBIBOJBI U YMO3AKIIOUEHUS M3 HAOIIOIEHUH, N3yUYeHHBIX (PU3MUECKMX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh
BO3MOXKHbBIE PE3YJIbTAThl; CTPYKTYpHUPOBATh HW3YYEHHBIM MaTepuan; HMHTEPHPETUPOBATh (U3NYECKYI0 HH(OpPMalMIo, MOJYYEHHYIO W3 JIPYrHX



UCTOYHUKOB; IMPUMEHATh NMPHOOPETEHHbIE 3HAHUS MO (U3MKE Ui PEUICHUs MPAKTUYECKUX 3a/ad, BCTPEYAIOIUXCS B MOBCEIHEBHOM >KHU3HHM, AT
0€30MacCHOTO MCIOB30BaHUS OBITOBBIX TEXHHUECKUX YCTPOICTB, PALlMOHATBHOTO MPHPOJIOTIONIB30BAHMS U OXPAaHbl OKPYKAIOIIEH Cpebl;

®B 1[EHHOCTHO-OPHEHTALIMOHHOM c¢epe: aHalIM3UpOoBaTh M OLEHMBATH IOCIEACTBUS I OKpY)KaloLIeH cpeabl OBITOBOM M IMPOU3BOACTBEHHOMN
JeSTeTbHOCTH YEJIOBEKA, CBSI3aHHOM C MCIOJIb30BaHUEM (PU3HUECKUX TPOIIECCOB;

®B TPYyJ0BOIl chepe: MPOBOANTH PUMUECKUI SKCIIEPUMEHT;

oB chepe PU3NUECKOI KYIbTYpPbI: OKa3bIBaTh MEPBYIO IOMOIIb IIPH TPaBMaX, CBSI3aHHBIX C JJAOOPATOPHBIM 000PY10BAaHUEM U OBITOBBIMU TEXHUYECKUMU
YCTPOMCTBAMMU.
IIpeaMeTHBIMH pe3yabTaTaMM 00y4eHUs GU3UKE B CPEIHEH LIKOJIE SIBJISAIOTCA:

*[IOHUMAaHMe, a TAK)Ke yMeHHe OOBSICHATH cilenyromue (pusnyeckue SBICHUSA: PaBHOMEPHOE M PAaBHOYCKOPEHHOE JIBHXKEHHUS, CBOOOJHOE
nmaacHue TCJI, ABMIKCHHUC II0 BCPTUKAJIU BBCPX, ABUIKCHHC I10 OKPYXHOCTH C MOCTOSTHHOM TIO MOAYJIKO CKOPOCTbIO, PCAKTHBHOC JIBUIKCHMUC,
OTHOCUTEJIBHOCTh MEXaHUYECKOTo [IBUXKEHMs, SBJICHHUE WHEPLUM, SBICHHE B3aUMOJCHCTBUS Tel, KOJIEOAHHUS MATeMaTH4YeCKOro M MPYKUHHOI'O
MasiTHUKOB, TAPMOHUYECKUE HIICKTPOMArHUTHBIE KOJIeOaHMs, pE30HAHC, HCIIApPEHUE KUIKOCTH, TUIABICHUE M KPUCTAIUIH3AINS BEIIECTBA, OXJIAXK JCHUE
KHMJIKOCTH IPH UCIIAPEHUHU, OPOYHOBCKOE JBMXKEHHUE, CIIOCOOBI U3MEHEHHsI BHYTPEHHEN SHEPIUU Tena, 3JIEKTPU3aLMs Tell, IPOBOJIUMOCTh PAa3JIMYHbIX
BCIICCTB, HAIrp€BAaHUEC MMPOBOJHUKA DJICKTPUICCKUM TOKOM, XUMHUUYCCKOC I[CI\/JICTBI/IG TOKAa, DJICKTpOMAarouTHasA MHAYKLUA, IIPOLCCChI, TPOUCXOAAIINC B
KoJie0aTenbHOM KOHTYpE, KOPIYCKYJISIpHO- BOJIHOBAsI IPUPOJIA CBETA, OTPAXKEHHE, IIPEIOMIICHHE, NOJsIpU3anus U 1udpakuus cBeTa, JUCIepCus CBeTa,
M3Jy4YCHUE U MOTJIOMICHUE SHEPTHH aTOMOM BEIIECTBA, PalMOAKTUBHOCTD;

eyMeHHEe HM3MepsIThb M HAXOAMUTh: PACCTOSHUS, IYTH M IEPEMEILEHUs, IPOMEXYTKH BPEMEHH, CKOPOCThb, YCKOPEHHE, Maccy, IUIOTHOCTb
BEIIECTBA, CUITY, Pa0OTy CHJIBI, MOIIIHOCTh, KHHETHUECKYIO M MOTCHIUAIBHYIO SHEPTHUI0, UMITYJIC Tela, UMITYJbe cvutbl, KI1JI, aAmuHy BOTHBI, IEpHOI,
YaCcTOTy MEXaHHYECKHUX U 3JEKTPOMATHUTHBIX KojeOaHWi, TeMmepaTypy, KOJIMYECTBO TEIUIOTHI, YIEJIbHYIO TEIUIOEMKOCTb BEIIECTBA, YIEIbHYIO
TEIUIOTY IUIABJICHHS BEIECTBA, YACIBHYIO TEIUIOTY MapooOpa3oBaHMs BEIIECTBA, YACIbHYIO TEIUIOTY CrOpPaHMs TOIUIMBA BIAXKHOCTH BO3/yXa,
JaBJIeHHE TBEPIBIX Tel, >KUIKOCTel, ra3oB, arMoc(epHOe NaBieHUE, 3aps]l, HANPSHKEHHOCTh JIEKTPUYECKOTO MO, SHEPIHI0 3JIEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, TOTEHIMAl ¥ Pa3HOCTh IOTEHIMAIOB, AJIEKTPOEMKOCTh KOHAeHcaTopoB, DJIC, chily SJIEKTPHYECKOTO TOKa, HaNpsKEHHE,
3JIEKTPUUYECKOE COMPOTUBICHUE NMPOBOAHMKA, pabOTy U MOIIHOCTh TOKA, MHIYKTUBHOCTh KAaTYIIKH, SHEPTHI0 U MMITYJIbC (POTOHA, pabOTy BBIXOJA
ANEeKTpoHa NpH poTodPdexTe, POKYCHOE paCCTOSHUE U ONTUYECKYIO CHUITY JIMH3BL, YMCIIO U MAcCy HEPACIaBIIUXCS JIED;

eBJIajIeHUE IKCIIEPUMEHTAJbHBIM METOA0M MCCJIE0BAHMSA B MPOLECCe M3YUYEHUs JIBUKEHUS Tesla M0 OKPY)KHOCTHU IMOJ JIeHCTBHEM CHUII
YIOPYrOCTH M TSDKECTH, M3Y4YEHHs 3aKOHAa COXpPAHEHHsS MEXaHWYEeCKOM »HHepruu, ONbITHOW TMpoBepku 3akoHa [eii-Jlroccaka, u3yyeHHs
MOCJIeIOBATEIBHOTO M TAPAIICTFHOTO COCTUHEHUs MMPOBOJIHUKOB, M3MepeHust DJ[C 1 BHYTpEHHETO0 CONPOTHBIICHHSI HCTOYHHKA TOKA, HAOIIOJACHU I
JeWCTBUSL MarHUTHOTO T0JI1 HA TOK, U3y4YEeHHUs SIBJICHUS HJIEKTPOMAarHUTHOW MHAYKIIMH, OTPE/IeNIeHUs] YCKOPEHHUsI CBOOOAHOTO MaJeHNUs ¢ TOMOIIbIO
MasATHHUKA, U3MCPCHUA TOKA3aTCJIA IMPEJIOMIICHUA CTCKIIA, OIPECACICHUA ONTHYECKON CHIIBI B q)OKYCHOFO PACCTOSAHUA co6npafomeﬁ JIMH3bI, U3MCP CHUA
JUTMHBI CBETOBOW BOJIHBI, HAOIO/IEHHS HHTep(hEpEeHIINH U TU(ppaKuK cBeTa, HaOII0AEHUs CIUIOUIHOTO U JIMHEHYaTOro CIeKTPOB.

S[IOHMMAaHHUE CMBbICJIAa OCHOBHBIX (1)PI31/I‘—ICCKI/IX 3aKOHOB " YME€HHUE€ NMPUMEHATDb UX JId 00BSICHEHHUS Ha6J'IIO)IaeMI)IX SIBJICHWI: 3aKOHBI
nuHaMuKd HpIOTOHA, 3aKOH BCEMUPHOTO TAroTeHus, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, ra3oBble 3aKOHBI, 3aKOH J{anbTOHA, EpBbIA U
BTOPOI 3aKOHBI TEPMOJIMHAMUKH, 3aKOH COXPaHEHHS UMITYJIbCca M SHEPTHH, 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3apsaa, 3akoH KynoHa, 3akon Oma is
y4yacTKa LenH M JJIs MOJHOM 1ienH, 3akoH J[xoynsa-JIeHna, 3aKoH 37eKTpPOMarHUTHOM MHAYKIMH, 3aKOH 3JIEKTPOJIN3a, 3aKOHBI (oTod(h(dekTa, 3aKOHBI
pacrpoCcTpaHeHHsI, OTPAKEHHSI U TIPEIIOMIICHHS CBETa, 3aKOH PaIHOaKTHBHOTO pacrasa;



eIIOHMMAHHE NMPWHIUINOB JeHCTBUS MAIUH, TPHOOPOB M TEXHUYSCKUX YCTPOMCTB, C KOTOPHIMH YEIIOBEK BCTPEYACTCS B IOBCEIHEBHOM
KHU3HH, a TAK)Ke CIIOCOO0B oOecrieueHns 0€30MacHOCTH MPHU MX UCTIOIb30BaHUY;

eyMeHHe HCIIOJIb30BaTh ITOJIYYCHHBIC 3HAHHS, YMCHHS M HaBBIKU B TTOBCEIHCBHOM JKU3HH.

OO0mMMH NpeIMEeTHBIMHU Pe3yJIbTaTaMH 00ydeHHS (U3MKE B OCHOBHOM IIKOJIC, OCHOBAaHHBIMH HAa YACTHBIX IMPEIMETHBIX pe3yJbTaTax,
SIBIISIIOTCSI:

®3HAHMSI O NIPUPOJIC BAKHEHIINX (PU3NICCKUX SABJICHUI OKPYXKAIOIIEr0 MHpA M MOHUMAaHKHE CMbICTIA (PU3NYCCKUX 3aKOHOB, PACKPBIBAFOIINX
CBSI3b U3YUCHHBIX SIBJICHUN;

eyMEeHHS MOJIb30BATHCSI METOAMH HAYYHOI0 HCCJIeOBAHMS SBJICHUI MPUPOJIBI: MPOBOIUTH M (DUKCHPOBATh HAOIIOACHHS, TUTAHUPOBATH
M BBINOJHATH 3KCIEPHUMEHTBI, KOAMPOBATh M3BJICUEHHYIO M3 OIBITOB MH(POPMAIUIO B BHJE TAOIUI, rpaduKoB, GOpMYJ, OOBSICHATH HOJyYCHHBIC
PE3YNbTAThI U JACNATh BBIBOJIBI, OIICHUBATH MOTPEIIHOCTH PE3YJIbTATOB H3MEPEHUI;

eyMeHHsI NPHUMEHSATH NOJyYeHHble 3HAHHS HAa NPAKTHKe Vi1 peleHUs (U3MUSCKHX 3aJad W 3a/Jad IMOBCCJIHCBHOW JKU3HH, JUIS
obecniedeHurst OE30MAaCHOCTH CBOCH KM3HU M KU3HU OKPY)KAFOIIUX JIFOJICH, PAIMOHATILHOTO MPUPOIOIIOIBE30BAHUS U OXPAHBI OKPYKAIOIIEH CpeIbl;

ey0e:KIeHHUsI B 3aKOHOMEPHOH CBSI3U M MI03HABACMOCTH SIBJICHHI MPUPOJIbI, B 00BEKTUBHOCTH HAyYHOT'O 3HAHUS, B BBICOKOW IICHHOCTH HAYKH
B Pa3BUTHUU MAaTEPHAIBHOMN U JYyXOBHOU KYJIbTYPHI JIFOJICH;

epa3BUTOE TeOpPeTHYeCKOe MBINLIEHHE, BKITFOYAOIISe YMEHHUS YCTAHABINBATE (DAKThI, pa3IN4aTh MPUINHBI U CIICJCTBUS, CTPOUTH MOJICITN
Y BBIJIBUTATh TUIOTE3bI, (POPMYIIMPOBATH I0KA3aTEIBCTBA BBIIBUHYTHIX TUIIOTE3;

KOMMYHHUKATHBHBIE YMEHMS JOKIAbIBATh O PE3yJIbTaTaX CBOETO MCCIICIOBAHUS, YIaCTBOBATh B JUCKYCCHSIX, KPATKO M TOYHO OTBEYATh HA

BOIIPOCHI, UCIIOJIb30BaTh PA3JIMYHbIC HCTOYHUKH HHPOPMAIIUH
B pe3yabTare uzyuenus yueoHoro npeamera «®u3uka» Ha YpOBHe CpPeIHEro 001ero 00pa3oBaHus:
BoinyckHUK Ha 62a30BOM ypOBHE HAYYHTCH:

— IGMOHCTPUPOBATh HAa TPHUMEpax Pojb M MeCTO (U3UKH B (DOPMHPOBAHUH COBPEMEHHOW HAyYHOW KApTHUHBI MUpPA, B Pa3BUTHU COBPEMEHHOU
TEXHHUKHU ¥ TEXHOJIOTHi, B TPAKTUYECKON JeSATEbHOCTH JIOCH;

— IEMOHCTPUPOBATH HA TIPUMEPAX B3aMMOCBS3h MEKIY (DU3UKOUN U JPYTUMHU €CTCCTBCHHBIMU HAYKAMH,

— YCTaHaBJIMBATh B3AaUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHUM U IPUMEHATh OCHOBHBIE (PH3UYECKHE MOAETH TSl X OMHCAHUS U O0BSCHEHHUS;

— WCTIOJIB30BaTh MHQPOPMAINIO (DU3HUECKOTO COJIEPKAHUS TPH PEIICHHH YYeOHBIX, MPAKTHYECKUX, MPOCKTHBIX H HCCIICIOBATEIILCKUX 3aj1ad,
UHTETPUPYS HHPOPMAIUIO U3 PA3TUYHBIX HICTOYHUKOB U KPUTHYECKH €€ OLICHUBAS,

— pa3nuYaTh M yMETh WCIIOJIBh30BaTh B Y4eOHO-HCCIICIOBATEIBCKOW JICATEIPHOCTH METOABl HAaydyHOrO TMO3HAHHWS (HAOIIOJeHHME, OIMCaHue,
U3MEpEeHHEe, SKCIIEPUMEHT, BBIIBIDKEHUE TUIIOTE3bI, MOJICIUPOBAHKE U Ap.) U (OPMBI HAYYHOTO MO3HaHUs ((haKThl, 3aKOHBI, TEOPUH), TEMOHCTPHUPYS
Ha TIpUMepax UX poiib U MECTO B HAYYHOM TIO3HAHHWH,

— MPOBOJIUTH TPSIMBbIE M KOCBEHHBIE M3MEHEHUs (DPU3MYECKHX BEIHYWH, BBIOMpPAs M3MEPUTENbHBIE MPUOOPHI C YUETOM HEOOXOAMMON TOYHOCTHU
W3MEpEeHUH, TUIAHUPOBATh XOJ U3MEPCHHM, MOyYaTh 3HAYCHHE M3MEPSIEMON BEJITUYHMHBI U OICHUBATh OTHOCHUTEILHYIO MOTPEIIHOCTh 110 3aaHHBIM
bopmymnam;

— MPOBOJIUTH HMCCIIEAOBAHUS 3aBHCUMOCTEH MKy (DPM3MYCSCKHMH BEIMYMHAMU: IPOBOJUTH M3MEPEHUS M ONPEICNIATh Ha OCHOBE HMCCIICAOBAHUS
3HAUEHUE MAPaMETPOB, XaPAKTEPU3YIONINX JaHHYIO 3aBUCUMOCTh MEX/y BEIMYMHAMH, U AETaTh BBIBOJ C YUETOM MOTPEIIHOCTH H3MEPEHUI;

— WCIIOJIh30BaTh JIJISl ONMCAHUS XapaKTepa MPOTeKaHHUs (PU3UICCKUX MPOIECCOB (PH3UUECKHE BEIMIMHBI M JIEMOHCTPHUPOBATH B3aMMOCBS3h MEKITY
HHUMU;

— WCIIOJIH30BATh JIJIS OMMCAHUS XapaKTepa MPOTeKaHus (PU3HYECKUX MPOIIECCOB (PU3NUCSCKUE 3aKOHBI C YIETOM T'PAHUI] UX TPUMEHUMOCTH,



— pemath KadyeCTBEHHbIE 3a7aud (B TOM YHCIE€ W MEXIPEIMETHOTO XapakTepa): HCHOJb3YyS MOJAENH, (U3NYECKHUE BEIMYMHBI U 3aKOHBI,
BBICTPanBaTh JIOTHUECKU BEPHYIO LIEMTOYKY OOBSICHEHUS ([I0KA3aTeNbCTBA) MPEIOKEHHOTO B 3a/1a4e Mpoiiecca (SIBICHUs);

— pemarh pacyeTHbIE 3a/ladd C SBHO 3a/IaHHOM (hM3MUYECKOl MOJENbIO: Ha OCHOBE aHajdu3a YCJIOBUA 33Jaud BBIACIATH (PU3UYECKYIO MOJIEINb,
HAaXOJUTh (PU3UYECKHE BETUYMHBI M 3aKOHBI, HEOOXOJHMMBIE M JOCTATOYHBIC IS €€ PEIICHHS, MPOBOJUTH PACUYETHI W IMPOBEPSATH MOTYyYCHHBIN
pe3yInbTarT;

— YYUTHIBATh TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (DM3MUECKUX MOJIENICH IPH PEIICHUH (PU3MUECKUX H MEKIPEIMETHBIX 3a/1a4;

— UCIOJIb30BaTh MHGOPMAIUIO U MIPUMEHSTh 3HAHUS O MPUHIUIAX paOOThl U OCHOBHBIX XapaKTEPUCTUKAX U3YYCHHBIX MAIllMH, TPUOOPOB U JPYTUX
TEXHUYECKHUX YCTPOUCTB ISl PEIICHUS MPAKTUYECKUX, YUeOHO-UCCIIeIOBATEICKUX U MPOCKTHBIX 3a/1a4;

— UCIOJIBb30BaTh 3HaHUS O (PU3MUECKUX OOBEKTaX M IpolieccaXx B TMOBCEIHEBHOM XU3HU Al oOecreueHus 0e30MacHOCTU MpU OOpalleHUuH ¢
npuOOpaMu U TEXHHYECKUMHU YCTPOMCTBAMH, JJISI COXPAHEHUS 37JOPOBBS U COOJFOICHUS HOPM IKOJOTHYECKOTO MOBEJACHUS B OKPYKAIOIIEH cpefie, T
MPUHSATHS PEIICHUN B TOBCETHEBHOM KU3HU.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

— NOHUMAMb U O00BACHAMb YENOCMHOCMb (PUULECKOL Meopul, pasiuyams cPaHuybl ee NPUMEHUMOCIU U MeCmo 8 pady Opyeux @u3uuecKux
meopuii;

— glademv npuemMamu NOCMpOeHUsT Meopemudeckux 0O0KA3amenibCms, a makKice NPOSHO3UPOBAHUS OCOOeHHOCMmell NPOMeKaHus QuU3u4ecKux
ABIEHUL U NPOYECCO8 HA OCHOBE NOJYUEHHBIX MEeOPeMUUecKUX 66160008 U OOKA3AMENbCMNE;

— Xapaxkmepu3o8ams CUCIMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHLIMU NOHAMUAMU: NPOCMPAHCIEO, 8peMs, Mamepusl (6ewjecmso, noie),
osudicenue, Cuna, SHepeusl;

— 8bl0GU2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIALAIOWUX PUIUYECKUX 3AKOHOMEPHOCHel U 3aKOHO8,

— CamMoCmoamenbHo NIAHUPOSAMb U NPOBOOUMb PUIUYECKUE IKCHEPUMEHINbL,

— Xapaxkmepuzoeams 2100aibHble NPoOIeMbl, cCmoswue neped Yelo8eiecmeom: IHepeemuieckue, cbipbesvle, IKoI02uyecKue, — U poib QUIUKU 8
peutleHuy dmux npoonem;

— peuiams npaKmuKo-opuUeHmMUpoOsanHvle KaiecmseeHuvle U paciemmusle Quzuieckue 3a0adu ¢ 8b100pom Pu3uULecKol MoOeau, UCHONb3Ysl HeCKOIbKO
Qusuueckux 3aKo0H08 unu GoOpMyI, CeA3bI8AIOWUX U3BECIHbLE PUIUYECKUE BETUYUNBI, 8 KOHMEKCME MEHCNPEeOMEMHbIX C853ell;

— 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCMUKU U3YUEHHbIX MAUUH, NPUOOPOS8 U MEeXHUUEeCKUX YCMPOUCms,

— 00BACHAMb YCOBUS NPUMEHEeHUsT QuU3UYecKux mooenell npu peuwleHuu @U3UYecKux 3a0ay, Haxooums a0eK8aAmHyl NpeoNoNCeHHOU 3adaue
Qusuueckyro mooenn, pazpeuiams npooemy Kak Ha 0CHO8e UMEIOWUXCS 3HAHUU, MAK U NPU NOMOUU MemOo008 OYEHKU.

COIEPKAHUE KYPCA «PU3UKA 10 »

BBEJIEHUE 1 4.
HayuHblii MeTO/ IO3HAHUS NPUPOABLL. 1 4
®duszuka — pyHaaMeHTaabHas Hayka o npupoze. HaydHblil MeTos nmo3HaHusl.
Metoapl HaydyHOro uccieoBaHus (PU3MUECKHUX SBICHMHM. DKCIEPUMEHT M TEOpHsl B Ipolecce Mo3HaHus npuponbl. [lorpemHoctu usmepeHuit
¢busnueckux BenuuuH. Hayunsle runores3sl. Mogenu gusndeckux siBieHud. OU3nyeckue 3aKOHbI M TEOPUH. ['paHUIIbI TPUMEHUMOCTH (PU3UUECKUX
3akoHOB. Pu3nueckas kapTuHa Mupa. OTKpHITUS B (PU3UKE — OCHOBA IIPOTrpecca B TEXHUKE U TEXHOJIOTMH IPOU3BOJICTBA.




A OWOWN P
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Jlemoncmpayuu:

. CB0OOIHOE TTaIeHIE TEIL.

. Konebanus masTHHKa.

. HpI/ITSDKeHI/Ie CTAJIBHOT' O mapa MAarduToM.
. CBeyeHHE HUTHU DJICKTPUIECKOM JIaMITBI.

Yuenux nayuumcs:
Xapakmepucmuxa 0CHOB8HBIX 6U008 OesiMeNbHOCMU YUeHUKA (HA YPOBHEe YUeOHbIX Oelicmeuil):
JlaBaTh omnpenencHust U3yYCHHBIM TIOHATHSM; Ha3bIBATh OCHOBHBIC MTOJIOKECHUS U3YYCHHBIX TEOPUH U TUTIOTE3.
Mexanuka 27 u.

Kunemaruka 6 u
Knaccuueckass mexanunka. MexaHudeckoe ABWKEeHME. MarepuanbHas Touka. OTHOCHUTENIBHOCTh MEXaHUYECKOro ABMKEeHHS. CHCTEMBbI OTCUeTa.
Ckansipabie U BeKTOpHBIC (u3mueckne BennuuHbl. KoopawHatel. Paamyc — BekTop w BekTop mepememieHus. [Ipoexknuu BekTopoB. PaBHOMEpHOE
MPSMOJIMHEHOE JIB>KEHHE. MrHOBEHHAass CKOpPOCTh. YckopeHue. IIpsmonnHeiHOe IBMKEHHE C IOCTOSIHHBIM YCKOpeHueM. PaBHOycCKopeHHOoe
IBUOKCHHE. J[BrkeHWEe Ten B moiie Tsokectd 3emud. CBOOOAHOE MAjeHHE TeNl W JBM)KCHHE 10 BEPTHKAIM BBEpX. J[BIKEHUE MO OKPYKHOCTH C
MIOCTOSIHHOM MO MOJAYJII0 CKOpocThio. LleHTpocTpemutrensHoe yckopenue. IloctynarenbHoe nBuxeHue. BpamjatenbHoe NBH)KEHHE TBEPAOIO Tea.
VYrioBast u TMHEWHAss CKOPOCTH BpalllCHHS.

Jlemoncmpayuu.

. PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

. CBoOoiHOE IasieHue Tel.

. PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE JBUKEHUE.
. PaBHOMEpHOE ABUKEHUE 10 OKPYKHOCTH.

Yuenux nayyumcs:

Xapaxkmepucmuka 0CHOBHBIX U008 0esIMENbHOCMU YYeHUKA (HA YPOBHE Y4eOHbIX 0elucmEull).

PaccunTthIBaTh MyTh M CKOPOCTH TEJA TP PABHOMEPHOM NPSMOJIMHEWHOM JBHKEHUHU. [IpecTaBasATh pe3yabTaTbl U3MEPEHUN U BBIYMCIICHUN B
Bujie Tabaun u rpaduxoB. OnpenensTb MyTh, NPONUIEHHBIM 3a JAaHHBIA MPOMEXYTOK BPEMEHH, U CKOPOCTh Tella Mo rpaduKy 3aBUCUMOCTH IYTH
PaBHOMEPHOTO JIBUKEHUS OT BpEMEHHU. PacCunThIBaTh MyTh M CKOPOCTH NMPU PABHOYCKOPEHHOM NPSMOJIMHENHOM JABM)KEHUH Tena. OnpenensTh myTh U
YCKOpEHHUE JIBUKEHHUs Teja Mo rpaduKy 3aBHCHMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O MPSMOJMHEMHOro IBM)KEHHUS Telna oT BpeMeHH. HaxoauThb
LIEHTPOCTPEMHUTEIIBHOE YCKOPEHHUE MPH JIBMXKEHHMM TeJIa 10 OKPYKHOCTH € IOCTOSIHHOW IO MOJIYJIIO CKOPOCTBIO. IIpMMEHATh IpakTUYeCKne yMEHUs
CIIO’)KEHHSI BEKTOPOB, YMETh OTJIMYAaTh BEKTOpP, €ro MPOEKLUUU Ha KOOPAMHATHBIE OCH M MOJYJb BeKTopa. [IpuMeHsATh MpHOOpeTeHHbIe 3HAHUS IO
¢bu3uKe 1S perieHusl MPaKTUYECKUX 3a]1a4, BCTPEUAIOLUXCSl B TOBCEAHEBHON KU3HU

3akonbl nuHamMukn HeroTtoHa. 4 4
OcHoBHOE yTBepkeHHe MexaHuKkH. [lepBriil 3akoH HetoToHa. MHepunanbHble cucteMsl oTcdera. Cuita. CBA3b MEXy CUIION U yCKOpeHueM. Bropoit
3akoH Herorona. Macca. Tperuii 3akon Herorona. IIpunnun orHocurensHocTH [Manuites.

Cuiibl B MeXaHuKe. 5 4
Cuna tarorenust. 3aKOH BCeMUpPHOTo TsaroTeHus. [lepBas kocmuueckas ckopocts. PeaktuBHoe nBrkeHue. Cuna tsxectu U Bec. CriocoObl M3MepeHust
u Buzbl cuil. Cuna ynpyroctu. 3akoH ['yka. Cuiibl TpeHusl.
Vcnonb30BaHue 3aKOHOB MEXAHUKH 11 OOBSICHEHUS IBUKEHUSI HEOSCHBIX TeJl U [T Pa3BUTHUS KOCMUYECKHX HCCIICAOBAHHM.



Jlemoncmpayuu:
1. 3mepenue cuitbl o AeopMaIui Mpy>KUHBI.
2. Tpernii 3akon HproToHa.
3. CBoiicTBa CHIIBI TPEHHUS.

4. LIeHTp TSHKECTH TUIOCKOTO Tea.
Vuenux nayuumcs:

Xapakmepucmuxa 0CHOB8HBIX U008 OesiMeNbHOCMU YUeHUKA (HA YPOBHe YUeOHbIX Oelicmauil):

Bbruucnare yckopeHue Tena, CHIIbI, ASWCTBYIOLIEH Ha TENo, WIM Macchl Ha OCHOBE BTOpOro 3akoHa HprortoHa. MccienoBarh 3aBUCHMOCTD
VIJUHEHUS. CTAJbHOW NPYXHHBI OT TPUIOKEHHOW CHWIIBI, ONPENeNaTh KOI(P(OUIUEHT KECTKOCTH. lccimenoBarh 3aBHCHMOCTh CHIIBI TPECHHS
CKOJIBKEHUSI OT IUIOMAJAN CONPUKOCHOBEHHSI T WM CHJIBI HOPMAJIBHOTO JABJICHUS, OIPEHesITh KOAIPGUIMEHT TpeHus. M3MepsaTh CHITbI
B3aMIMOJICHCTBUS JBYX TeJI. BBIUUCIATH CHIy BCEMHPHOTO TATOTEHHS, MEPBYI0 KOCMHYECKYIO CKOpPOCTh, BEC Tela, HEBECOMOCTH, IECPErPY3KH.
DKCIEpUMEHTAIBHO HAXOAWTh IEHTP THKECTH IUIOCKOro Tena. [laBaTh ompeseneHus HM3y4eHHBIM IOHSATHSM; Ha3blBaTh OCHOBHBIE MOJIOKEHUS

W3YUYCHHBIX TEOPUI U THIIOTE3; OMKCHIBATH JEMOHCTPAIIMOHHBIC H CAMOCTOSTEIIHO MPOBEJCHHBIC SKCIICPUMEHTBI, UCTIOJIB3Ys U1l TOTO PYCCKUMN SI3BIK
U SI3BIK (PU3HKHU.

Jlabopamopnas paboma
« 3ydyenne nBUKEHMS TeJa 110 OKPY>KHOCTH IOJ] IEHCTBUEM CHJI YIIPYTOCTH U TSHKECTH».
3aKoHbI COXpaHeHUs] UMIYJIbca. 34
Nmnynbe. 3akoH coOXpaHEeHUs UMITyJIbca. PeakTHBHOE BUKEHHE.
3aKoH coXxpaHeHHs] MeXaHMYeCKOil IHepruu. 44
Pabora cunbl. Kunernueckast sHeprus u pabora. Teopema o kuHeTHUeCKOM sHepruu. [loTeHnnanbHas SHEprus Tena B rpaBUTALlMOHHOM TIOJIE.
[TorennuansHast SHEprys ynpyro aeopMupoBaHHOIO Teja.
3aKOH COXpaHEHMs] MeXaHMYeCKOW sHepruu. Vcmoiap3oBaHHE 3aKOHOB MEXAHMKHM JJIsl OOBSICHEHMs JABWKEHMS HEOECHBIX Tel M JUIsl Pa3BUTHUS
KOCMHMYECKHUX UCCIIEIOBAaHUMN.
Jlemoncmpayuu:
PeakTuBHOE ABMXEHUE, YCTPOMCTBO U MPUHIINI JEHCTBHS PAKETHI.
Jlabopamopnas paboma:
«M3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUM.
Yuenux nayuumcs:
XapaxkmepucmuKka 0CHOBHBIX 81008 0eAMENbHOCIU YUeHUKA (HA YPOGHe YieOHbIX 0elicmaull):
[IpuMeHsTH 3aKOH COXpaHEHHs UMITYJIbCa JUIS pacyeTa pe3yibTaToB B3aUMOACUCTBUS Tel. V3MepsTh paboTy CUiibl. BEIYHCIATH KHHETHYECKYIO
SHEPIu0 Teja. BhUMCIATH 3HEpruio ympyroi aedopManuu NPYKUHBI. BBUUCIATH MOTEHIHATBHYIO SHEPrHIO Tejla, MOJHATOrO Haja 3eMileid.



IIpuMeHATh 3aKOH COXPAaHEHUS MEXAHUYECKOM JHEpPruM [UIl pacyeTa MOTCHIMAJIBHOM M KUHETUYECKOM 3Hepruu Tena. M3mepars MOIIHOCTB.
Mcnonb30BaTh 3aKOHBI MEXAHUKH 11 OOBSICHEHUS IBUKEHUS HEOECHBIX TeJl U JUIA Pa3BUTUS KOCMUYECKUX HCCIIEIOBAHU.

Crarnka. 34

PaBHOBecue MaTepraabHONM TOYKM U TBEPAOrO Tena. Buasl paBHOBeCHs. Y ClIOBUSA paBHOBECHs. MOMEHT cuibl. PaBHOBecHE JKUIKOCTH M Tasa.
3aKOH COXpPaHEHMsI DHEPTUU B AUHAMUKE KUIKOCTH.

OCHOBBI THAPOMEXaHUKHU. 24
Hasnenue. 3akon [lackans. PaBHoBecue )KUIKOCTH U ra3a. 3akoH Apxumena. [LnaBanue Ten.

Mouaekyasipuas ¢usuka. Tepmoaunamuka. 17 94
OCHOBBI MOJIEKYJISPHO-KMHETHYECKOH TeopuH. (3 4.)
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KHHETHUECKOW TEOPUH CTPOEHUS BEIECTBA U €€ ONbITHOE 000CHOBaHKEe. bpoyHoBckoe aBrkeHue. Cuibl
B3auMoIeiCcTBH MOJieKyJl. CTpoeHue ra3000pa3HbIX, XKUAKUX U TBEPABIX Tell. TerioBoe ABMKeHNE MOJIeKyl. Moenb uaeanbHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYISIpHO-KMHETHUECKOM TeopuH rasza. TemnoBoe paBHoBecue. OnpezeneHue Temneparypsl. AGcotoTHas Temneparypa. M3mepenue
cKopocTel nBrxkeHUs MoseKya raza. Oneit LltepHa. CBs3b cpeiHEel KUHETUYECKOW SHEPTUH TEIIJIOBOTIO JBM)KEHUSI MOJIEKYJ C a0COIIOTHOM
TeMIepaTypOu.
YpaBHeHue cocTosinus rasa. 44
VYpaBuenue MenneneeBa-Knanelipona. M3onpoueccel. ['a30Bble 3aKOHBI.
B3anMHble npeBpamieHus JKUAKOCTel U ra3os. 14.
Kuakocru. 14.
Teepablie Tena. 1u
Crpoenue xuakocTedt 1 TBepabIX Ten. Kpucrannmueckue u amopdusle Tena. Mcnapenue u kunenue. HacolmenHslit nap. BnaxxHocts Bo3ayxa.
OCHOBBI TEPMOJIMHAMMKH. 7 4
Buytpennss sHeprus. Pabora u Teruionepesaya Kak crocoObl M3MEHEHHs BHYTpeHHEH sHepruu. KoiauuecTBO TEIUIOTHI U TEIIOEMKOCTb.
IIepBblit 3ak0H TepMoarHaMuKH. [IpruMeHeHNe epBOro 3aKkoHa TEPMOJMHAMHUKHN K H30IMponeccaM. BTopol 3aK0H TEPMOJMHAMUKHU: CTATUCTUYECKOE
HCTOJIKOBaHHE HEOOpaTMMOCTU MPOLECCOB B Mpupoje. TeruioBble ABUraTeNld: ABUraTelb BHYTPEHHEro cropanus, ausenbHbii. KIIJ[ nBurarteneil.
[TpuHIUIIB AEUCTBUS TETUIOBBIX MaIKH. [Ipo6ieMbl TETUIOPHEPTETUKH U OXpaHa OKPYKaroIel Cpeibl.
Jlemoncmpayuu:
. Auddy3us B pacTBOpax U razax, B BOJE.
. Mozenb Xa0TU4eCKOro ABUKEHUS MOJIEKYJI B rase.
. Monenb OpOyHOBCKOTO JIBHKECHHSI.
. Cuennenvie TBEpAbIX TEIN.
. JleMOHCTpanust MoJeneil CTpOEHUsI KPUCTAIUIMYECKUX TEll.
. IIpuHIUI NENCTBUS TEPMOMETPOB.
. SIBneHne ucnapeHus.
. Kunenue.
9. HaGmroieHne KOHACHCAIIMH TTAPOB BOJBI HA CTAKAHE CO JIBJIOM.

ONOOOTDE WN B



10. SIBnenue niaBiIeHUS.
11. SIBneHue KpucTaIIU3ALUH.

OO ~NOoO O~ WN -

Jlabopamopmvie pabomol u onvimol.
«OmnbITHas npoBepka 3akoHa ['eit-Jlroccakar.
Vuenux nayuumcs:
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCIU YUeHUKA (HA YPOsHe Y4eOHbIX Oelticmaull):

HaGnronate u 00bsiCHATH siBiieHHE AU dy3un. OOBACHATH CBOMCTBA ra30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE aTOMHOW TEOPUU CTPOCHHUS
BellecTBa. 3HATh CBOMCTBA KPUCTAILITMYECKUX U aMOp(HBIX Ten. OmnpenensTh U3MEHEHUE BHYTPEHHEH SHEpPruM Tella MpH Teruionepeaade u padbore
BHEIIHUX CHJI. BBIYHMCISITH KOJMYECTBO TEILIOTHI M YIEIBHYIO TEIUIOEMKOCTh BEHIECTBA MpH Tervionepenaade. Habmronate W3MEHEHUs] BHYTPEHHEH
SHEPTUU BOJABI B pe3ylbTaTe HCHApeHUs. BBYUCIATH KOMMYECTBA TEIUIOTHI B MpOIEcCcaX TEIUIONEepeaayd MpH IUIABJICHUH W KPHUCTAJUIH3AIHH,
UCTIAPEHUH W KOHJCHCAIWW. BBIUMCIATH YACTbHYIO TEIUIOTY IUIABJICHUS W MapooOpa3oBaHUsi BemlecTBa. M3MepsATh BIAXHOCTH BO3ayXa. YMETh
pemiaTh 3a/a4i Ha ONpPENEICHHE OCHOBHBIX MAaKpO- W MHUKPOMApaMEeTpOB. 3HATH CUCTEMHYIO CIMHHUIY U3MEPCHHS TEeMIIeparypbl. YMETh peliarh
3aJ]auu Ha ra30BbIC 3aKOHBI aJIreOpanuecKuM U rpaduueckuM MeToaMu. [IpuMeHsaTs TpuoOpeTeHHbBIC 3HAHUS 110 (PU3HUKE JUTS PEIICHHSI TPAKTHYECKUX
3aJ1a4, BCTPEYAIOIIMXCS B TOBCEIHEBHOHM XM3HU. 3HATH CTATUCTUYCCKUE 3aKOHBI, TCOPHIO BEPOSITHOCTH, HEOOPATUMOCTH MPOIECCOB B IMPHUPOJIC.
OO6cyX1aTh HKOJIOTMYECKUE TIOCTEACTBUS IPUMEHEHHSI IBUTATENeH BHYTPEHHETO CrOpaHUs, TeIJIOBBIX U TUAPOIIEKTPOCTAHIUH.

OCHOBBI 3J1eKTPOIHHAMHUKH. 16 4.

DJiekTpocTaTuKa. 6 4

DNEKTPUUECKUN 3apsi U 3JIEMEHTapHbIE YacTULIbl. 3aKOH COXPAHEHMsI 3JIEKTPUUYECKOTO 3apsa. DJIEMEHTAPHbII 3JEKTpUUECKUN 3apsii. 3aKOH
Kynona. Dnexkrpuueckoe none. HanpsbkeHHOCTD asiekTprueckoro nodis. [Ipunnun cyneprnosunuu nosiei. IIpoBoAHUKM B 37€KTPOCTaTHUECKOM IOJIE.
Hudnextpuku B anekTpuyeckoMm mnose. [lomspuzanusa auanekrpukoB. IloreHuumanbHOCTh anekTpoctatmyeckoro mnoss. [loTeHmuan um pasHOCTb
MIOTEHLIMAJIOB. DIEKTPOEMKOCTh. KOHIeHCAaTOPBI. DHEPrus JIEKTPUUYECKOTO M0JIsI KOHJEHCATOPOB.

3aK0oHBI MOCTOSTHHOTO TOKA. 6 4

DIIeKTPpUUYECKHI TOK. YCIIOBUA €ro cyiiecTBoBanus. crounuku nocrossHHoro Toka. Cuna toka. Hanpspkenue. 3akon Oma 11 ydacTKa LETH.
ConportuBnenue. OJnektpudeckue 1enu. [locnenoBarensHOe W MapalieIbHOE COEAMHEHHWE TMPOBOJHUKOB. PaboTa W MOIIHOCTH TOKa.
OneKkTpoABMKYyIas cwia. 3akoH Oma Juisl TIOJIHOW DJIEKTPUYECKOW IeNnH. DJIEKTPUYECKUU TOK B MeETalulaxX, SJEKTPOJIMTAaX, ra3ax U BaKyyMe.
DneKkTpruyeckasi MpOBOANMMOCTD PA3JIMYHBIX BEIIECTB. 3aBUCHUMOCTb COIPOTUBIICHUS MPOBOJAHHUKA OT TEMIIEPATYpPHI.

Jlemoncmpayuu:

. DnexTpu3anus Tell.

. JIBa poJia 3JIeKTpUYECKHUX 3apsI0B.

. 3axoH KynoHna.

. [IpOBOAHMKH U TUAIIEKTPUKH.

. [HonynpoBonuuku. Jlnon. Tpansucrop.
. DIIEKTPOHHO-JTy4eBasi TpyOKa.

. DIeKTpocTaTHIECKasi UHYKIIUS.

. KongeHncaropsl 1 31€KTpOEMKOCTb.

COCI[I/IHCHI/ISI IMPOBOAHUKOB.



Jlabopamopnvie pabomol u onvimul:
1. I3y4eHue nociea0BaTeIbHOTO COSMHEHNUS IIPOBOAHUKOB.
2. V3ydeHue napauieaIbHOr0 COeAMHEHUS TPOBOJHUKOB.
3. U3mepenne D/1C u BHYyTpEHHETO CONPOTUBIICHUS] HICTOUHUKA TOKA.
Yuenux nayuumcs:

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU YUeHUKA (HA YPOBHE YUeOHbIX 0elCmBUlL):

OOBSICHATD SIBICHUS JIEKTPU3ALUH TEJl U B3aUMOJICHCTBUS IEKTPUUECKUX 3apsiioB. VccnenoBaTh AeCTBUS 3JIEKTPUUECKOrO MOJIA Ha Teja U3
MPOBOJTHUKOB M JAMAIEKTPUKOB. COOMpATh AIIEKTPUYECKYIO Lenb. M3MepaTs cuily TOKa B AJIEKTPHUUECKOW IIETH, HANpsHKeHHWE Ha Y4acTKe LeMH,
AIEKTPUYECKOE COMPOTUBIICHHUE, DJEKTPOEMKOCTh U MHIYKTUBHOCTb MPU PA3TUYHBIX BUAAX COEAMHEHHUS MPOBOIHUKOB. MccienoBaTh 3aBUCUMOCTD
CHJIBI TOKA B IIPOBOJHHUKE OT HAIPSDKEHUS Ha ero KoHnax. M3mepsts paboTy ¥ MOUIHOCTH TOKa 3JeKTpudeckoit nenu. M3mepsats 3C u BHyTpeHHEE
COIPOTUBIICHUE UCTOYHUKA TOKA. OOBICHATD SIBICHUS HArPEBaHUSI MPOBOJIHUKOB 3JIEKTPUYECKUM TOKOM. 3HATh U BBIIOJIHATH MIpaBuiia 0€30MaCHOCTH
pHu paboTe C UCTOUHUKAMHU TOKa.

DJIeKTpUYecKHii TOK B pa3jJIMYHBIX cpeaax. 4 4

DNEKTpUYECKUl TOK B MeTa/laX. 3aKOHOMEPHOCTH MPOTEKAHUS JIEKTPHUUYECKOro TOKa B MOJYMPOBOJHUKAX. 3AaKOHOMEPHOCTU MPOTEKAHUS
TOKa B BAKYyMC. 3aKOHOM€pHOCTI/I MMPOTCKAHUA TOKA B MPOBOJAININX KUAKOCTAX.
Pe3epB 74

COIEPKAHUE KYPCA «®U3UKA 11»

OCHOBBI 2/1eKTPOAMHAMHUKH (NPOAOJIKEeHHE) 94

MarnuuTHoe noJie. 5S4

B3anmopeiictBue TokoB. MarautHoe nosie. Maaykuuss marautHoro nojis. Cuna Amnepa. Maaykuus marautHoro noist. Cuna Amnepa. Cuna
Jlopenia. MarHuTHBIE CBOMCTBA BEUIECTBA.

DJIeKTPOMarHuTHasi MHAYKIMs. 44

OTtkpbiTHE D3JE€KTpOMAarHUTHOM uHAYKUMU. IlpaBuno JleHma. MarHutHbeli MOTOK. 3aKOH 3JIEKTPOMarHUTHOM MHIyKIUH. Buxpesoe
JNeKTpUUecKoe Tmoje. MHAYKIMOHHBIA TeHepaTtop »dieKkTpuyeckoro Toka. CamouHaykuus. WHIYKTUBHOCTb. ODHEpPrusi MarHUTHOTO MOJIS.
DNeKTPOMarHuTHOE TOJIE.

Jlemoncmpayuu:
1. OmeiT OpcTena.
2. MarHuTtHoe 1oJie TOKa.
3. JlelicTBHEe MarHUTHOTO TIOJISl HA MPOBOTHUK C TOKOM.
4. Cuna Ammnepa.
5. Cuna JlopeHma. Y cKOpUTENH YacTHIL.
6. OnbiTel Dapanes.
7. DIIeKTpOMarHuTHasE WHTYKITHUS.
8. DnexTponu3MepuTeNbHbIE MPUOOPHI, TPOMKOTOBOPUTENH U MUKPO(DOH.



9. [IpaBuyio JleHna.
10. UHIyKTHBHOCT.
11. YeTpoicTBO HHIYKIIMOHHOTO TeHepaTopa.
12. Tpancdopmarop.
Jlabopamopmvie pabomoul u onvimol.
1. HaGmronenue neficTBUSA MAarHUTHOTO I10JIS HA TOK.
2. V3ydeHue siBIEHUS 3JIEKTPOMAarHUTHON UHAYKLIUH.
Yuenuk nayuumcs:
Xapakmepucmuxa 0CHOBHBIX U008 OesIMeNbHOCMU YUeHUKA (HA YPOBHe YUeOHbIX Oelicmeuil):

OKCIIepUMEHTAIbHO U3y4yaTh SBJICHHMS MAarHUTHOIO B3auMoJeicTBus Ten. M3ydare sBieHUs HaMarHM4YMBaHMs BeuiecTBa. OOHapyKUBaTh
MarHUTHOE B3aUMOJCHCTBHE TOKOB. YMETh NPHUMEHATH MPABWIO JIEBOW pykH. M3ydaTh NMpUHLIMN JEHCTBHSA DIIEKTPOM3MEPUTEIBHBIX MPHOOPOB,
IPOMKOTrOBOpuTeNss M MHUKpopoHa. M3ydaTh sBIE€HUE 3IEKTPOMArHUTHOW HMHIYKIHMH. YMETb ONPEAEATh HalpaBlI€HUE HHAYKIHMOHHOTO TOKA,
IIpUMeEHss npaBwilo JleHna. YMeTs pemars 3aja4u Ha 3aKOH 3JIEKTPOMarHMTHOW MHAYKIMK. M3ydats npuHIMN AelcTBUS deKTpoaBurarens. M3yyarts
SIBJICHUE CAMOMHIYKIIUH.

KoJse0anus u BoIHBI. 16 4

Konebarenbusrit kouTyp. CBOOOAHBIE KOJeOaHMsI B KOJIeOaTeIbHOM KOHTYpe. [leproa cBOOOIHBIX 3JIEKTPUUECKUX KoJieOaHuil. BeiHyX1eHHbIC
kosiebanus. [lepemenHsbli anexTpudeckuii Tok. ['apMoHUYecKre JIeKTpOMarHuTHbIE KojieOaHus. DIeKTpUUYECKU pe3oHaHC. ['eHepupoBaHue SHEPTUH.
Tpancdopmarop. Ilepenada 37eKTpUUECKOM HHEPTUU. DJIEKTPOMATHUTHOE TMOJe. DJIEKTpoOMarHUTHbIe BOMHBL WHTepdepenuus BonH. [lpuHimn
I'oitrenca. udpaxuust BonH. CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH. M3nydeHue 371€KTpOMAarHUTHBIX BOJH. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
[TpuHIUTIBI paAMOCBSI3U U TEIEBUACHUS. BIHsHUE SIEKTPOMAarHUTHBIX M3ITyYSHUI Ha KUBBIE OPTaHU3MBI.

CaetoBble my4n. 3aKoH npesnomiieHus ceta. [Ipu3ma. CKOpocTh cBeTa U METOABI €€ U3MEPEHUs. 3aKOHBI OTPaXKEHUs U IperomiieHus ceera. Gopmyna
TOoHKOH JInH3bL. [lonydyeHne u3obpaxeHus ¢ nomolibto auH3bl. Jucnepcus ceera. Marepdepennus ceta. Audpaxus ceera. Audpakimonnas
pemierka. M3mydenus u cnektpsl. [lonepednocTs cBeTOBBIX BOJIH. [lomsspusanus ceera. M3nydyenue u cnektpsl. [lkana 31eKTpoMarHMTHBIX BOJIH.
JIunzsl. @opmysa TOHKOH JIMH3bL. ONTHYECKHE TPUOOPHI.

OCHOBBI CIENMAJILHOA TEOPUHN OTHOCHTEILHOCTH 3 4.

[locTynaTel cHenHaTbHOM TEOPUU OTHOCUTENBHOCTH. IIpmHIMI oTHOocuTenbHOCTM OWHIMTENHHA. IlocTOAHCTBO CKOpocTH — CBerTa.
PenstuBuctckas nuHaMuka. CBsi3b Maccsl ¥ 3Heprud. IlonHas sHeprust. DHeprus nokosi. PensaTuBucTCKuil UMITYJIbC.
Jlemoncmpayuu:
1. Bpamenue paMKu ¢ TOKOM B MAarHUTHOM II0JIE.
2. Pe3oHaHC B 3JIEKTPUYECKOH IICTIH.
3. Tpancdopmarop.



4. CBoICTBa JIEKTPOMArHUTHBIX BOJIH.
5. Panuonokarusi.
6. [IpuHLIUIIBI paAHOCBA3H.
7. IlpsiMonMHENHOE pacpOCTPAHEHUE CBETA.
8. OTpaxxeHue cBera.
9. IlpenomiieHue cBera.
10. Xonx myuelt B cobuparoiei JnH3e.
11. Xopn nyueil B paccenBaroLIE JIMH3E.
12. Tlomyuenne n300paxeHU ¢ TOMOIIBIO JIUH3.
13. Konbiia Hetorona.
14. ludppakimonHas pemeTka.
Jlabopamopnwvie pabomol u onvimul:
1. I3mepenue mokasaress MpeaoMIICHHsI CTEKIa.
2. OnpeereHne ONTHYECKON CHITBI U (DOKYCHOTO PACCTOSIHHSI COOMPAIONICH JTNH3EI.
3. U3smepenue IIMHBI CBETOBOM BOJIHBI.
4. HabmroieHre CIUTIONIHOTO U TMHEHYATOrO CIIEKTPOB
Yyenuk nayuumcs:
Xapaxmepucmuxa 0CHOBHBIX 8U008 OesIMENbHOCMU YUeHUKA (HA YPOBHE YUeOHbIX 0elUCmBUlL):

DKCMEPUMEHTAIBHO U3y4YaTh SIBJICHHUE JIEKTPOMArHUTHOM MHAYKUIMH. [loayyaTs rnmepeMeHHbIN TOK BpalleHHEM KaTyIIKd B MArHUTHOM IIOJIE.
Ymers paboTath ¢ TpaHchopMaTopoM. DKCHEPUMEHTANBHO H3Yy4aTh SBJICHHUS TE€OMETPUYECKOM M BOJHOBOH ONTHUKH. VM3MepsTh MoKa3aTenb
npenomMiieHus crekia. MccnenoBaTh cBoOWCTBa M300pakeHUsT B JUH3E. M3MepATh ONTHYECKYIO CHIIy U (DOKYCHOE PACCTOSTHUE COOMPAOIICH JTMH3HI.
Habmonate sBrnenue mucnepcuu, uHTepdepeHun, nudpakiyy, MOJTHOTO OTPAKEHUS M MOJSIpU3alvu cBeTa. M3MepaTh NIMHY CBETOBOUW BOIHBI.
YMeTh pemars 3a1a4d BOJIHOBOUM ONTHUKH M CHENUATBbHOW TEOPUHA OTHOCUTEIBHOCTH.

KBaunroBasg pusuka. 17 4

TennoBoe n3nmyuyenue. I'mnoresa I[lnanka o kBaHTax. Dortoanekrpuueckuil 3¢ dext. 3akoHbl hoTorddexta. YpaBHeHHe DHHIITEHHA A1
dbotorddexra. Doton. [laBnenue cera. OnbiThl JlebeneBa u BaBumnoga.

Monenu crpoenust aroma. OnbiTel Pesepdopna. [Inanerapuas moaens atoma. KBantossie noctynarsl bopa. Mogens atoma Bogoposa no bopy.
Jlunetiuateie criekTpbl. OOBSCHEHHUE JTMHEHNYATOrO CIIEKTPa BOJIOPO/Ia HA OCHOBE KBAaHTOBBIX MOCTynaToB bopa. Tpyanoctu teopun bopa. KBanToBas
Mexanuka. ['unoresa ne bpoiinsa. KopnyckymsipHo-BonHoBo# ayanusM. Judpakius snekTpoHoB. Jlazepsl

MeTto/1bl perucTpanuu dJIeMEeHTapHbIX YacTull. PaanoaktuBHble npeBpainieHus. CocTaB U CTPOCHHUE aTOMHOIO siipa. SnepHbie cuiibl. CBoiicTBa
anepHblx cwil. Jlepekr macc. DHeprusi CBS3W aTOMHBIX sifiep. PaanoakTHBHOCTH. BuIbI paMoakTHBHBIX NpeBpaIleHUil aTOMHBIX saep. MeToasl
perucTpalMy SIAEPHBIX U3TydeHHil. 3aKOH paJMOaKTUBHOTO pacraja U ero craTUCTHUYecKui xapaktep. CBONCTBA HMOHM3UPYIOLIMX SJIEPHBIX
u3iydeHun. Jlenenue u cunTes anep. SnepHas osHepretuka. Jlo3a u3inydeHus.

Snepnsle peakunu. Llennas sanepHas peakuus. SnepHbii peaktop. AnepHas sHepreTruka. TepMosIepHbI CHHTES.



BnusiHue pagmMoakTHBHBIX M3JIYYEHHUN Ha JKMBBIE OpPraHU3MblL. DJKOJOTHYECKHE MpoOJIeMbl, BO3HUKAIOIIME MPU HCIOJIB30BAaHUU ATOMHBIX
3JIEKTPOCTAHIIUH.
®u3rKa MEeMEHTAPHBIX YaCTHIL. DiieMeHTapHble yacTullbl. DyHaaMeHTalbHbIe B3aUMOACHCTBHUS.
Jlemoncmpayuu:
1. CnexTpaJibHbIE ammaparsl.
2. HaGmoienne TpekoB anb(ha-uacTull B kamepe Buibcona.
3. YCTpoiCTBO M MPUHLIUIT ACHCTBUS CYETUMKA HOHU3UPYIOIIUX YACTHII.
4. o3umerp.
Jlabopamopmvie pabomoul u onvimol.
1. I3ydeHue TpeKOB 3apsyKEHHBIX YaCTHI]
Yuenux nayuumcs:
Xapakmepucmuxa 0CHOBHbIX U008 0esIMENbHOCMU YYEeHUKA (HA YPOBHE YUeOHbIX 0eliCmEUll):

HaGnronate nuHevaTbie ¥ MOJ0COBBIE CHEKTPHI U3IYYCHHUS. 3HATH LIKANy 3JECKTPOMArHUTHBIX M3JyYE€HUW UM MX CBOMCTBA. YMETh peliaTh
3amaun Ha ypaBHeHue (oTtodddexra. M3yuars ycTpolCTBO M MpUHIUN JeHCTBUS NazepoB. Habmronate Tpeku anbga-dacTul] B kamepe Bunbcona.
Beraucnsate nedekT Mace M SHEPrUi0 CBsI3W aroMoB. HaxoawTh mepuoja moiypacmnana paarnoakTHBHOTO 3eMeHTa. OOCykIaTh MpoOIeMbl BIUSHUS
PaIMOAKTUBHBIX H3JIyYeHUH Ha KUBbIE OpPraHu3Mbl. 3HaThb CTPOEHME aToMa M KBaHTOBbIE MOCTyjaTel bopa. M3yuaTh mnpoTekaHue LENHON U
TEPMOSIICPHON pEAKIIHA.

Ctpoenne u 3BoJaionusga Beeaennoii 54.

Crpoenne Connaeunoit cucrembl. Cuctema 3emis-JlyHa. ConHile — Onvbkaiiiias K HaMm 3Be3ia 3Be3JIbl M MCTOUYHUKU uX dHeprun. COBpEeMEHHBIC
HpeZ[CTaBJ'IeHI/Iﬂ (0] HpOI/ICXO)K)IeHI/II/I 1 3BOJIIOIINH COJ'[HIIa, 3BE3/1, I'aJIaKTUK. HpI/IMeHI/IMOCTB 3aKOHOB (1)I/I3I/IKI/I JJIA O6T)$ICH€HI/I5[ HpI/IpOJII)I KOCMHNUYCCKHUX
00BEKTOB.

3Havenue GU3NKH 1JI5 NOHUMAHUS MUPA U PA3BUTHUSA NPOU3BOANTEIbHBIX CHJ. 14
Enunas gusmueckas kaptuna mupa. @yHaaMeHTaabHble B3auMoAecTBrsl. PU3MKa U HaydYHO-TeXHUUYEcKas peBoiitonus. @u3nKa u KyJibTypa.
Jlabopamopnwvie pabomol u onvimul:
1. MonenupoBaHue TPaeKTOPUH KOMUYECKHX aIlapaToB ¢ TIOMOIIHI0 KOMITBIOTEPA
Yuenuk nayuumcs:

Xapakxmepucmuxka 0CHOBHbIX 8UO08 0essmelbHOCMU YUeHUKa (Ha ypoeHe yueOnvix Oeticmeutl): 3HaTh cTpoeHre COTHEYHOW CHCTEMBI, OOIIIe
XapaKTePUCTHKH U 0COOEHHOCTH cucTeMbl 3emisi-JIyHa U miiaHeT 3eMHOU TpYIIbl. 3HAaTh U YMETh OMUCHIBATh XapaKTEPUCTHKH COJTHIIA— OJnKaiien K
HaM 3Be3/Ibl. YMETh KJIACCH(PUIIMPOBATh 3BE3/IbI M MCTOYHWKH MX JHEPTHH. BBITh B Kypce COBPEMEHHBIX IPEICTABICHUH O TPOUCXOXKICHHH H
sBomtoru COJHIIA, 3BE31, TATAKTUK. Y METh IPUMEHSTh 3aKOHBI (PU3UKHU JJIs1 00BSICHEHHS TPUPOJIbI KOCMUYECKUX OOBEKTOB.

0O06o0maonIee NOBTOPEeHne 5 4.




3. TemaTu4yeckoe IJIAHNPOBaHME, B TOM YHCJIe ¢ y4eTOM padoyeil NporpaMMbl BOCIIMTAHHUS € YKA3aHHEM KOJIUYeCTBA
4ac0B, OTBOJUMbIX HA OCBOEHHE KAXK/I0 TEMBbI.

10 kiaace - 68uacos

Paznen

Koa-Bo
4acoB

Tembl

Koa-Bo
4acoB

OcHoOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0IIMXCS
(Ha ypoBHe YHHBepPCaAJIbHbBIX Y4eOHBIX /1eiiCTBHII)

OcHOBHBIE
HanpaBJIeHUs
BOCIIUTATEJILHOM
IeATeJIbHOCTH

duzuka n
€CTECTBCHHO -
Hay4YHBII METOJ
MO3HAHUSI IPUPOJIBI

du3nKa U eCTECTBEHHO

- HAY4YHBIA METOJ
ITO3HAHUS IIPUPOJIBI

OOBsICHIAT Ha TpPHMepax poiib U MeCTo (U3MKA B (OPMHPOBAHUHM COBPEMEHHOI
HayyHOW KAapTHHBI MHpAa, B Pa3BUTUU COBPEMEHHON TEXHUKUM M TEXHOJOIHH, B
MIPAKTUYECKOH AeSTEeNbHOCTH JIOJICH;

JEMOHCTPUPOBAaTh Ha TIpUMepax B3aUMOCBA3b MeXAy (U3NMKOH W IpyruMu
€CTECTBEHHBIMU HayKaMu;

BOCIIPOU3BOJIMTh CXEMy HAy4YHOTO IIO3HAHUS,
HCTIONIb30BAHUS

JaBaTe ompezeneHne MOHATHH M pAacIO3HaBaTh HMX: MOJENb, HaydHas THIOTE3a,
¢u3nyueckas BeMMYMHA, (U3HMYECKOE SBICHHE, Hay4HBIH (akT, Gusndeckuii 3aKoH,
(u3ndIecKas TeOpHs, IPUHIIUI COOTBETCTBHS.

OO00CHOBBIBaTH HEOOXOIMMOCTH MCIOIB30BAHMS MOJIETIEH ISl OMCAaHMs (PU3NIECKUX
SIBJICHUI U TIPOIIECCOB.

HPUBOJIUTH npuMmepsl  eé

Mexannka

28 (27+1)

Kunematuka

3aKOHBI JUHAMUKA
HeroTona

Cunbl B MEXaHHKE

3aKOH COXpaHEHUS
UMIYJTbCa

3aKOH COXpaHEHUsI

MEXaHUYECKON SHEPTUU

(4+1)

JlaBaTh ompezeneHHEe MOHATHHA: MEXaHHYECKOE JABMXKEHUE, IOCTYIaTelbHOE
JBIDKCHUE, PABHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JIBH)KEHHE, PaBHOYCKOPCHHOE
JBIKEHNE, IBIKEHHE M0 OKPYXHOCTH C IIOCTOSHHOW CKOPOCTBIO, CHCTEMa OTCUETa,
MaTepuaibHasg TOYKa, TPAGKTOpUsS, IyTh, IEPEMEIIEeHHE, KOOPAWHATA, MOMEHT
BPEMEHH, INPOMEXYTOK BpPEMEHH, CKOPOCTh PABHOMEPHOTO JBIDKCHHS, CPEIHSSI
CKOPOCTh, MTHOBEHHAs CKOPOCTh, YCKOPEHHE, LEHTPOCTPEMHUTENBHOE YCKOPEHHE.
Pacrio3HaBaTh B KOHKPETHBIX CHTyallWsX, HAOJIIOATh SIBJICHUS: MEXaHWYECKOe
JBIDKCHUE, IOCTYyNaTeIbHOE IBIDKEHHE, PaBHOMEPHOE J[BIDKEHHE, HEPaBHOMEPHOE
JBIDKCHUE, PaBHOYCKOPEHHOE JIBU)KEHHE, JIBIKCHHUE MO OKPY)KHOCTH C IOCTOSIHHOM
CKOPOCTBIO.

Bocnpon3BoauTh SBIEHHSA: MEXAaHHYECKOE [BIDKCHHE, PABHOMEPHOE IBHKEHHE,
HEpaBHOMEPHOE IBIKEHHE, PABHOYCKOPEHHOE JBIKEHHE, IBIDKCHHUE MO OKPY>KHOCTH
C TIOCTOSTHHON CKOPOCTBIO ISl KOHKPETHBIX TEll.

3amaBath cCTeMy OTCUETA IJISI ONMUCAHMS JIBIDKEHHS KOHKPETHOTO Tela.
PacniozHaBaTh cuTyaluu, B KOTOPBIX TEJIO MOXHO CYMTATh MaTePUAIbHOM TOUKOM.
OnucelBaTh TPACKTOPUU ABHMXKEHUS Tell, BOCIPOM3BOAUTH JBM)KEHHE U NPUBOAUTH
MIpUMEPHI TEJI, UMEIOLINUX 3aJaHHYIO TPACKTOPUIO IBUKEHMUSL.

Omnpenesnsats B KOHKPETHBIX CUTYalMsX 3HAYCHUS CKAJSIPHBIX (PU3MUECKUX BEJIMYMH:
MOMEHTA BPEMEHH, IPOMEKYTKa BPEMEHH, KOOPUHATHI, ITyTH, CPEAHEH CKOPOCTH.
HaxoanTs MOy b ¥ IPOEKIMY BEKTOPHBIX BEITHYUH.

OmnpenensTs B KOHKPETHBIX CHTYalUsIX HallpaBJICHUE

W TPOSKIMH BEKTOPHBIX (U3MUYECKHX BEIWYMH: TEPEeMEINeHUS, CKOPOCTH
PpaBHOMEPHOTO JIBIDKEHHUS, MTHOBEHHOM CKOPOCTH, YCKOpEHHUS,
LIEHTPOCTPEMUTEIBHOTO YCKOpeHUs. [IpuMeHsTh 3HaHUA O AEHCTBUAX C BEKTOPaMH,




Craruka

OCHOBBI
THIPOMEXAHUKH

MOJTyYeHHBIE HAa YPOKAaX TIE€OMETPHH. 3alHCHIBaTh yPAaBHEHUS pPAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO ~ MexXaHH4Yeckoro  aBwkeHus.  COCTaBIATh  ypaBHEHHUS
PaBHOMEPHOTO W PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO IBIKEHHS B KOHKPETHBIX
curyanusix. OnpenenaTs M0 YpaBHEHUSIM TapaMeTphl IBIKEeHUs. [IpuMeHsITs 3HaHUSA
0 MOCTPOCHUH M YTEHUH TPaUKOB 3aBHCHMOCTH MEXIY BEIMYMHAMH, MOTy4CHHbBIC
Ha ypokax anredpsl. CTpouTs Tpaduk 3aBHCHMOCTH KOOPAMHATHl MaTE€pPHATbHOU
TOYKH OT BpeMEHH JIBIKEeHUA. ONpeaensaTs 1o rpaguKy 3aBHCUMOCTH KOOPAHHATHI OT
BPEMEHH XapaKTep MEXaHHYECKOTO JIBHKEHMS, HAYAIbHYI0 KOOPJUHATY, KOOPAUHATY
B YKa3aHHBIH MOMEHT BPEMCHH, H3MEHEHNE KOOPANHATHI 32 HEKOTOPBIH MPOMEXKYTOK
BPEMEHH, NPOCKIHUIO CKOPOCTH (AT PAaBHOMEPHOTO NPSIMOJIMHEHHOTO JBIDKCHUS).
Omnpenenars 1mo rpaduKy 3aBUCHMOCTH NPOEKIMH CKOPOCTH OT BPEMEHH XapakKTep
MEXaHUYECKOTO IBHKEHHS, HayaJbHOH CKOPOCTH, TPOEKIHIO YCKOPEHHS,
n3MeHeHHe KoopAauHatel. OmpenensaTs 1o TrpaduKy 3aBUCHMOCTH IIPOCKIUH
YCKOPEHHsI OT BPEMEHH XapaKTep MEXaHW4eCKOTO IBIDKEHHs, HU3MEHEHHE MPOEKIINU
CKOPOCTH 3a ONPEAEIEHHbIN TPOMEKYTOK BPEMEHHU.

[lepeuncnaTe BHABI  B3aUMOJCHCTBUSL TEN M BHABI CHI B MexaHHWKe. JlaBaTh
ONpefeNeHne TMOHATUH: CHIa TSDKECTH, CHJIa YIOPYroCTH, CHIA TPEHUs, BEC,
HEBECOMOCTb.

@®opmynrpoBaTh 3aKOH BCEMHPHOTO TATOTEHUS W YCIOBHS €ro HPUMEHHMOCTH.
HaxomuTs B momonHUTENBHOI uTepatype U MHTepHETe HHPOPMALUIO 00 OTKPHITHH
HproToHOM 3akoHa  BCEMHPHOTO TATOTEHUs. IIPUMEHSATH 3aKOH BCEMHPHOTO
TSATOTCHUSI HPU PEHICHWH KOHKPETHBIX 3amad. PaccunmThIBaTH CHIY TSKECTH B
KOHKPETHBIXCUTYAIHAX.BpranucimsiTb  Bec TeTX B KOHKPETHBIX  CHTyaluUsX.
Ha3pBaTh CXOACTBO W paszauuusi Beca U CHIBl TsDKecTH. Pacro3HaBaTh U
BOCIHPOU3BOJUTE COCTOSHHE TeJN, HMPH KOTOPHIX BEC Tela PaBeH CHIE TKECTH,
Oonbuie wim MeHblne e€. ONMUCHIBATE U BOCIIPOM3BOIUTH COCTOSHHE HEBECOMOCTH
Tesna. [OTOBUTH Mpe3eHTanmMH U COOOIICHUs O IIOBEIGHHM TeJl B YCIOBHSX
HEBECOMOCTH, O IOJETax 4YeJOBeKa B KOCMOC, O JOCTH)KEHMSX HaIlleil CTpaHbl B
MOJIrOTOBKE KOCMOHABTOB K TOJIETaM B YCIIOBHSX HEBECOMOCTH.

Pacmio3naBath, BOCIPOM3BOANTE M HAONIOAATh Pa3iNMYHBbIE BUABI IeOpPMAalUH Tel.
@®opmynupoBath 3aK0H ['yka, TpaHHIIE! €ro MPUMEHHMOCTH. BBIYHCIATE U U3MEPATH
CHIIy YNPYTOCTH, XECTKOCTh NMPYXHUHBI. Pacro3HaBaTh, BOCIIPOU3BOANTH, HAOIIOAATH
SIBTIGHHSI CyXOT'O TPEHHS TOKOSI, CKOJBKEHHSI, KaUeHUsI, IBJICHHE CONPOTHBICHHS MIPU
JBIKEHUU TeJa B HUAKOCTH WM raze. M3MepsaTs n u3o0paxaTh rpaguuecku CHIIbI
TPEHHs MOKOsI, CKOJILKCHUsI, Ka4eHMsI, )KUAKOTO TPEHHS B KOHKPETHBIX CHTYalHsX.
HUcnonb3oBath GopMyny Al BEIYHCICHHS! CHIIBI TPEHHSI CKOJBKEHHS TPH PELICHHU
3az1au.

W3mepsaTs cuily TSDKeCTH], CHILy YIPYTOCTH, BEC Tella, CHITy TPEHUS, YUTMHEHHE
TIPYXHUHBI

OmnpenensarTs ¢ TOMOIMIBI0 KOCBEHHBIX U3MEPEHH KECTKOCTH MPYKHUHBI,

KO3 PHUIIUECHT TPEHUS CKOJIBKEHHUS.

MonexkynspHas
¢buzuka u
TEPMOIMHAMHKA.

18 (17+1)

OCHOBBI MOJIEKYJIIPHO
KUHETHUYECKOW TEOpHUHU
(MKT)

JaBath omnpeesieHre TOHATHI: TEIUIOBEIE SBICHHS, MAKPOCKOIIMIECKUE TEIA,
TETIOBOE JABIKECHUE, OPOYHOBCKOE NIBIDKEHHE, TH((y3Hsi, OTHOCUTENbHAS
MOJIEKYJIApHAsI Macca,

KOJIMYECTBO BEHIECTBA, MOJISIPHAs Macca, MOJIEKYJIa, Macca MOJIEKYJIbI, CKOPOCTh
JBIDKCHUS MOJIEKYJIBI, CPEAHASA KUHETHUYEeCKas 3HEepIrHs MOJEKYJIbl, CUIIbI
B3aMMOJIENCTBUSI




YpaBHEHUE COCTOSTHUS
1JealbHOro ras3a

Bzaumnrie
MIpeBpalleHUs
JKAIKOCTEN U ra30B.

OCHOBBI
TEPMOIUHAMUKHU

8 (7+1)

TepMoguHamuueckast
cucrema

3aKOHEBI
TEPMOIUHAMUKHU

MOJIEKYJI, UJICaIbHBIN I'a3, MUKPOCKOIIUYECKUE TapaMeTPhl, MAKPOCKOIIMYECKUE
TapaMeTpebl, aBJIeHUE Ta3a, a0CONIIOTHAs TeMIIepaTypa, TerioBoe papHosecue, MKT.
[lepeunciaTh MUKPOCKOIIMYECKHE U MAKPOCKOIIMYECKHE ITapaMeTphl rasa.
Ilepeunciate ocHoBHbIE NonoxeHuss MKT, npuBoauTs npuMepsl, pe3yabTaThl
HaOJTI0IeHNH U OTHCHIBATH YKCIIEPUMEHTHI, JT0Ka3bIBAIOIINE UX CIIPABEUIUBOCTb.
Pacnio3HaBaTh 1 OMUCHIBATH SBICHUS: TETIIOBOE ABMKEHUE, OPOYHOBCKOE IBIKEHUE,
b dy3us. BocnponsBoauTh 1 00BACHATH ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
cKopoCcTH TG dy3un OT TEMIIEPaTyphl U arperaTHOro

cocTostHus BemecTBa. HaGmonats auddysuio B xuAKOCTIX U ra3ax. Mcnons3oBaTh
NI0JIy4EHHBIC HA YPOKaX XUMUU

YMEHUs ONpENeIATh 3HaUCHHUs] OTHOCUTEIBHON MOJIEKYIIPHON MACChl, MOJIIPHOM
Macchl, KOJIMIECTBa BEIIECTBA, MACCHl MOJICKYIIBI, (POPMYIHPOBATh (PU3HUECKUI
CMBICI HOCTOSHHOH ABorapo. OneHnBaTh pasMep MOJeKyIsl. OOBSICHITE OCHOBHEIE
CBOMCTBA arperaTHbIxX

cocTostHui BemecTBa Ha ocHoBe MKT. OnuckiBaTh MOZIENb «HMACANBHBIN Ta3»
CocCTaBIATH OCHOBHOE

ypaBaHenue MKT wmneanpHOro ra3a B KOHKpETHOH cuTyanuu. OnpeaensiTh, HCTIONb3YS
COCTaBJICHHOE ypaBHEHHUE,

HEHU3BECTHBIC BEJIMYMHBL.

CocraBiiTh ypaBHEHHE, CBSI3bIBAIOILECE JABICHUE UJIEATIBHOIO I'a3a Co CpeHen
KMHETUYECKOM 2Hepruei MosieKyJl, B KOHKpETHO! cutyaruu. OnpeaensaTsh, UCIOoNb3ys
COCTaBJICHHOE YPaBHEHHE, HEU3BECTHBIC BETNYHHEL.

OnuceBaTh croco0bl H3MEpEHui TemrepaTypbl. CpaBHUBATH IIKaIEl KenbBuHa U
Henscust. CocTaBIsATh ypaBHEHHE, CBSI3bIBAIOIIEE a0COMOTHYIO TeMIIEpaTypy
HUJEabHOTO ra3a co CpeiHeN KHHETUYECKONW IHEPTUEl MOJIEKYJl, B KOHKPETHOM
cutyanuu. OnpenensiTh, UCIOJIb3ys COCTABICHHOE YPaBHEHUE, HEU3BECTHBIC
Benu4MHbl. COCTABIATh YpaBHEHUE, CBA3BIBAIOLIEE IaBICHHUE HJI€aIbHOTO ras3a ¢
aOCOJIIOTHOH TeMIlepaTypoii, B KOHKpeTHOH cutyaruu. OnpenesnsTh, UCIONb3Ys
COCTaBJICHHOE ypaBHEHHE, HEU3BECTHBIE BEJIMUMHBL. V3MepsaTh TeMiepaTypy
KHUIKOCTH, Ta3a KU~

KOCTHBIMH U IU(PPOBBIMH TEPMOMETPAMHU.

Paborats B mape, rpyIie npy BBITOITHEHAN

MpaKTHUeCKuX 3aanuil. Haxoauts B nononaHuTensHOM nutepatype u HaTepHere
CBEJICHHsI 10 UCTOPUH PA3BUTHS

aTOMMCTHYECKOIl TeOpUHU CTpOEeHHUs BelecTBa. JlaBaTh onpeiesieHue MOHSTUIL:
TepMOJUHAMHUUECKasl CUCTEMa, U30JIMPOBaHHAs TePMOIMHAMHIUecKas CHCTEMa,
PaBHOBECHOE COCTOSTHHE, TEPMOIMHAMUYECKUI NpoLiecC, BHYTPEHHSS HEPIUs,
BHYTPEHHSISI SHEPT U NACATBHOTO Ia3a,

TEIIOEMKOCTD, KOJMUYECTBO TETIOTHI, YASNIbHAS TEIIOTa IUIABICHHUS, yAeTbHas
TeIuIoTanapoodpazoBaHus, yaeabHas TeIUIOTa CTOPAaHHS TOIUINBA, paboTa B
TepMOINHAMUKE,00paTUMBIH TIpoIiecc, HeOOPaTHMBII MpoIiecc, HarpeBaTeb,
XOJIOJWIIBHUK, pabouee Tejo, TEINIOBOH JBUIraTelb,

KII/] TeruioBoro auraterns.

Pacrio3HaBaTh TepMOJMHAMUYECKYIO CUCTEMY, XapaKTepPU30BaTh €€ COCTOSHHUE U
MPOLIECCHI H3MEHEHUS COCTOSHUSL.

OnuchIBaTh CIIOCOOB! N3MEHEHHUS COCTOSHUS TEPMOIMHAMUIECKOH CHCTEMBI ITyTEM
COBEPIICHUS] MEXaHMIEeCKOH pabOTHI U Teruronepenade.

CocTaBIAATh ypaBHEHHE TEIUIOBOTO OaaHca B KOHKPETHOW CUTyaIH. BeraucisaTs,
HCTIONB3YSI COCTABJICHHOE YPaBHEHUE, HEH3BECTHBIEC BEJIHUIHNHBL.




Omnpenensars 3HaUCHUS] BHYTPEHHEH SHEPTHH HIEABHOTO Ta3a, M3MEHEHHE
BHYTpPEHHEH SHEPTHH HICAIFHOTO Ta3a, paboThl HAEaTbHOTO ra3a , paboThl Hax
H7IeaTIbHBIM I'a30M, KOJIMYECTBA TEIUIOTHI B KOHKPETHBIX CUTYAIHSX.

Omnpenensrts 3HaUeHNE PAOOTHI HICAUTHFHOTO Ta3a M0 rpagHKy 3aBHCHMOCTH JABJICHUS
0T 00bEMa Ipu N300apHOM IIpoIIecce.

DopMyIHpOBaTh NEPBbIH 3aKOH TepMOAUHAMUKH. COCTaBIATh ypaBHEHHE,
OIKCHIBAIOLIEE NEPBBIil 3aKOH TEPMOJUHAMUKH, B KOHKPETHBIX

CHUTYaLUAX JUIS H30IPOLIECCOB B HACATBEHOM rase. BhIUHCIATE, HCIOIb3Ys
COCTaBJICHHOE YpaBHEHHE, HEU3BECTHBIC BEIININHEL

Paznnuats oOpaTumsle 1 HeoOpaTHMBIe Tporiecchl. [loaATBepKIaTh IpUMepaMu
HEOOPaTHMOCTH TEIIOBBIX ITPOIIECCOB.

[TpuBoANTE IPUMEPHI TEIUIOBHIX JBHUTATeleH, BEIACIATh B IPUMEPaX OCHOBHBIE YaCTH
JIBUTATEJIEH, ONICHIBATh MPUHIUII ACHCTBHSI.

Beraucnate 3Hauenus KI1JI TerioBoro ABUraTens B KOHKPETHBIXCUTYALUX.
Haxoauts B tureparype 1 MHTepHETe MHPOPMALHUIO O PoOIeMax SHEPreTHKH 1
OXpaHe OKPY)KaloIlel cpe/ibl. Y4acTBOBATh B IMCKYCCHH O TIPOOJIeMax SHEPIeTHKH U
OXpaHe OKPY)KaloIeH cpe/ibl, BECTH JUAJIOT, OTKPBITO BBIPAXKATh U OTCTAUBATH CBOIO
TOYKY 3pCHUsI, BHICIYIINBATh MHEHHE ONIIOHEHTA.

OCHOBBI
DJEKTPOIMHAMHUKHI

17 (16+1)

SHCKTPOCTaTI/IKa

3aKOHBI TIOCTOSHHOTO
TOKa

OJEeKTpUYECKUl TOK B
pa3IUYHbIX Cpeaax.

JlaBaTh onpenesieHue MOHATUN: SIEeKTPUYECKUil 3apsiz, 271eMEeHTapHBbII
JJICKTPUYCCKHUI 3apsill, TOYCUHBIH ICKTPHUCCKUN 3apsijl, CBOOOTHBIN 3JIEKTPHICCKUI
3apsf, NEKTPUUECKOE M0JIe, HANPSKEHHOCTD AIEKTPUUECKOTO T10JIsl, IUHUU
HanpspKEHHOCTH 3JIEKTPUYECKOTO TOJI,

OZHOPOAHOE IJIEKTPUUECKOE 10JIe, MOTEHIHAN

3JIEKTPUYECKOT0 MO, pa3HOCTh NOTEHIIUAIOB, SHEPTHSI 3JIEKTPUUECKOT0 IO,
SKBUITOTEHLHUAIBHAS TOBEPXHOCTD, AJIEKTPOCTaTUYECKast MHIAYKIUS, OJISIpU3aLUs
JIUDJIEKTPUKOB, AUAJIEKTPUUECKas IPOHUIIAEMOCTh BELIECTBA,

3JIEKTPOEMKOCTH, KOHACHCATOP.

Pacrnio3HaBath, BOCIIPOU3BOIUTE M HAOIIOATH PA3IMYHbIC CIIOCOOBI AICKTPU3AIHN
Test. OOBSCHATD SBICHHUE SJICKTPH3AIUN HA OCHOBE 3HAHWH O CTPOCHUH BEIIECTBA.
OnuceBaTh U BOCIPOU3BOANTE B3aNMOICHCTBHE 3apsHKCHHBIX TEIL.

OnuceBaTh  MPHUHIMIT ACHCTBHUS 3IEKTPOMETPA.

DopMyIMPOBATh 3aKOH COXPAHEHHSI SJIEKTPUUECKOT0 3apsijia, YCIOBUS €ro
MPUMEHUMOCTH.

CocTaBIsITh YpaBHEHHE, BBIPAXKAIOIIEE 3aKOH COXPaHEHHS AJIEKTPUUECKOTo 3apsia, B
KOHKPETHBIX CUTYaIUsIX. BBIYUCIIATD, UCIIONB3YSl COCTABICHHOE YpaBHEHHE,
HEU3BECTHBIC BEJIMYNHBI.

®dopmysupoBats 3akoH Kyiona, ycnosus ero npumeHuMocT. CoCTaBisTh
ypaBHeHHUe,' BeIpakaroniee 3akoH KynoHa, B KOHKPETHBIX CHTYyallHAX. BEYUCIsITh,
HCIIOJIB3YsI COCTABIEHHOE YPaBHEHUEHEN3BECTHBIE BEIMUMHBI.

BoruncnsaTs 3HaueHHE HANPSYKEHHOCTH T10JI TOUYEYHOTO IIEKTPUUECKOTO 3apsiia,
ONpEENsATh HAllpaBJIEHNE BEKTOPa HANPSKEHHOCTH B KOHKPETHOM CHUTYallUH,
DopMyaMpoBaTh

MPUHIKI CYNEPIO3ULIUH 3NEeKTpUYecKuX noneil. Onpenenats HaupaBieHHe U
3Ha4YeHHUE Pe3yJIbTUPYIOIIEH HaNPsKEHHOCTH IIEKTPHUUECKOT0 MOJIS CUCTEMBI
TOYEUYHBIX 3aPsI0B.

H3o0paxath 3MEKTpHUYECKOE MOJIE C IIOMOIIBIO JIMHHAN

HanpspkEHHOCTU. PacriozHaBaTh 1 n300paxarh JIMHAN HANPSHKEHHOCTH OIS
TOYEYHOTI'0 3apsi/ia, CHCTEMBI TOUEUHBIX 3aps0B, NapaIeIbHOUIIIIOCKOCTH, ABYX
TapajuleJIbHbIX IUIOCKOCTEH, OTHOPOJHOTO U HEOAHOPOAHOTO




EKTPUIECKHX MOJIEH.

Omnpenensrs M0 JIMHUSIM HAIPsDKEHHOCTHU IEKTPHIECKOTO MOJIS 3HAKUH XapakTep
pacrpeneneHus 3apsaoB.

OmnpenensTs MOTSHIMAI IEKTPOCTATHIECKOTO MOJIS B JAHHOH TOUKE MOJISI TOYSYHOTO
NEKTPUIECKOTO 3apsia, Pa3HOCTb MOTEHIHANOB, HAIPSKECHHE B KOHKPETHBIX
CHUTYaIUsX.

CocTaBIATh ypaBHEHHS, CBI3BIBAIOIINE HAMIPSXKEHHOCTD JIEKTPUUECKOTO OIS C
Pa3HOCTHIO OTEHNIUATIOB. BBIYHUCIATE, HCTIOIB3YsI COCTABICHHOE yPaBHEHUE,
HEeW3BECTHBIC BEMIHUHBI. 1300paaTh SKBUIIOTEHINAIBHBIE TIOBEPXHOCTH
IEKTPUIECKOT 0 MoJIsL. Pacrio3HaBaTh M BOCIPON3BOANTG  AKBHUIIOTEHINATILHBIE
MIOBEPXHOCTU TOJISI TOYEYHOTO 3apsijia, CHCTEMBl TOYEYHBIX 3apsJIOB, 3apsHKEHHON
TUTACTHHBI, IBYX MapaJUICNIbHBIX UIOCKOCTEH; OJHOPOIHOTO U HEOAHOPOIHOTO
UEKTPUIECKHX MOJIEH.

OOBACHATH YyCTPONUCTBO, IPUHLUI JEUCTBUSI, IPAKTHUECKOE 3HAUCHHE
KOHJIGHCAaTOPOB.

BerauciaTe 3HaUeHHE 3MEKTPOEMKOCTH IIOCKOTO KOHIEHCATOpa, 3apsiaa
KOHJIEHCATOpa, HAIPSDKEHMS Ha 00KJIaIKaX KOHAEHCATOPa, TapaMeTpoOB  IIOCKOTO
KOH/ICHCATOPa, SHEPTUH EKTPUUESCKOT0 HOJISI 3apsHKEHHOTO KOHIEHCAaTopa B
KOHKPETHBIX CHTYaIlUsX.

[ToBTOpEeHUE 3
11 kaacc - 68uacon
Pazpen Koa-Bo Tembl Koa-Bo OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4al0IMXCSH OcHOBHBIE
4acoB 4acoB (Ha ypoBHe YHHBepCAJIbHBIX Y4eOHBIX /1eiiCTBHII) HalpaBJICHUA
BOCIIMTATEJILHOM
JNeATEJIbHOCTH
OCHOBBI 10 Maraurttoe 1oJe 5 JaBatb ornpezeneHue NOHITHI: MArHUTHOE 1OJI€, UHAYKIUS MarHUTHOTO 8
3JIEKTPOJIUHAMUKHI (9+1) T10J151, BUXPEBOE TI0JIE, J]aBaTh ONpe/ieieHHe IMHULIBI MHIYKIIUH
(mpozomKeHue) DiieKTpOMarHuTHast 5 (4+1) ?IaFHHTHOFO o .
€pCUNCIIATH OCHOBHBIC CBOMCTBA MAIrHUTHOTI'O ITOJIA.
MHAYKIAA N306pakaTh MarHUTHBIC IHHUK OCTOSHHOTO MarHUTa, MpsiMOro

MMPOBOAHUKA C TOKOM, KaTYIIIKHU € TOKOM.

JlaBatTb ompeaeneHne NOHATUIO: CHIa AMnepa.

HaOmonats B3auMoieicTBHE KaTyIIKH ¢ TOKOM U MarHWTa, MarHUTHOU
CTpEJIKH U IPOBOJHUKA C TOKOM.

DopMyIupoBaTh 3aKOH AMIIEPa, HA3bIBATh T'PAHHUIBI €70 IPUMEHUMOCTH.
OmnpenensaTs HampaBiIeHUE THHAN HHAYKIIMA MarHUTHOTO TIOJISI C TIOMOIIBIO
mpaBuia OypaBuuKa, HampaBlIEHHE BEKTOPOB CHIIBI AMIIEpa C TOMOIIBIO
MpaBuja JeBOH pyKH. [IpuMeHATs 3aK0H AMIepa MpH penieHnH 3a1a4.
JaBatp onpenenenue noHATHIO: cuia JlopeHiia,

OmnpenensaTe HampaBlieHHE BEKTOpa CHiIbl JIopeHma ¢ moMoImbio mpaBuia
neBoil pyku. [Ipumensarts Gpopmysy [uist Beraucienus cuisl JlopeHna npu




pemennun 3ana4. Haxonuts B mureparype u MaTepHETE ME(OpManuio o
BKJIazge Amrepa, JlopeHna B u3ydeHHe MarHUTHOTO MOJIs

[lepeuncnsTh TUIIBI BELIECTB [0 MArHUTHBIM CBOMCTBAM, Ha3bIBaTh CBOMCTBA
Jua-, mapa-, 1 peppoMarHeTHKOB.

PabotaTh B mape npH BHINOJHEHHH IPAKTUYECKUX 3a/laHUH, B TIape U rpyIIe
TIPY pELIeHNnH 3a/1ad.

Haxoauts B nuteparype n HTepHeTe MHQOPMALIUIO O BKJIaJIE PYCCKOTO
¢u3nka CTojeToBa B MCCIIETOBAaHHE MATHUTHBIX CBOHCTB (heppOMAarHeTHKOB,'
0 IPUMEHEHUH 3aKOHA AMIIepa, TPAaKTHIECKOM HCIOIb30BaHIH AEHCTBUS
MarHUTHOTO TOJIS Ha JBIDKYIIHICS 3aps], 00 YCKOPUTEISIX 3IEMEHTapHbBIX
YJaCTHII, O BKJIAJIC POCCHHCKHX YUCHBIX B CO3[JAHNE YCKOPUTEIIEH
3JIEMEHTAPHBIX YaCTHII, B TOM YHCJIE B 00bEIMHEHHOM HHCTUTYTE SACPHBIX
uccnenosanuii (OMAN) B r. [ly6He u Ha anpoHoM komtaiinepe B LIEPHe; 06
UCIIOJIb30BaHUH (PEPPOMArHETUKOB, O MArHUTHOM I0Jie 3eMJIH.

['oTOBHTH NMpe3eHTalNK U COOOIICHHS IO M3YYSHHBIM TeMaM

Konebanusa v BOIHBI

15

Mexannueckue
KOJIeOaHUs

DNeKTpOMarHUTHBIC
KoyeOaHus

MexaHU4eCcKHe BOJHBI

DNeKTpOMarHuTHBIE
BOJIHBI

JaBath omnpejenicHUs TOHITHUN: KojieOaHus, KojieOaTenbHas CHCTEMA,
MEXaHWYeCKHue  KojieOaHWs, TapMOHHYECKHE KojiebaHus, CBOOOIHBIE
KoJIeOaHMsI, 3aTyXalolue KoJeOaHus, BBIHYKICHHbIE KOJeOaHusl, pe30HAHC,
CMEIICHHE, aMIUTUTY/1a, IEPUOI, 4aCTOTa, COOCTBEHHAS 4acToTa, (hasa.
[epeducsiTh YCIIOBUsI BOSHUKHOBEHUS KoyieOaHuid. [IpuBOUTH IpUMEpHI
KOJIe0aTEeNbHBIX CHCTEM.

OnuceiBaTh MOJENU: MPYKHUHHBIA MAasTHUK, MaTeMaTHYECKHH MAasTHUK.
[MepedncsiTh BUIBI KOJIEOATEIHLHOTO IBMKCHUS, X CBO¥CTBA. Pacmno3HaBars,
BOCIIPOM3BO/INTh, HAOMIOJATh TAPMOHHYECKHE MapaMeTpbl KolieOaHus.
[peacTaBisiTh 3aBUCUMOCTh CMEIICHUSI, CKOPOCHU U YCKOPEHUsi OT BPEeMEHU
Ipu KoJeOaHWSIX MaTeMaTHYeCKOro M MPY)KMHHOTO MasTHHUKa rpadUuecKw,
OIIPEAEIATH MO rpaduKy XapaKTEPUCTUKHU: aMIUTUTYY, IEPUO/] U YACTOTY.
HaxoanuThs B KOHKPETHBIX CUTYAIMSIX 3HAUCHHS Mepro/ia KojeOaHH
MATEMATHYCCKOTO U IPYKUHHOT'O MasdTHUKA, DOHEPTUN MAasATHUKA. O6'I)HCH$ITI)
MPEeBpAaIeHHs SHEPTUHU TPU KOJIeOaHUSIX MaTEMaTHIECKOTO MasiTHUKA U
rpy3a Ha npyxwuHe. JlaBaTh OnpeaeieHre MOHITHIA: JIEKTPOMArHUTHBIE
KosiebaHus, KoJeOaTeNbHBIN KOHTYP, CBOOOIHBIE IIEKTPOMATHUTHBIE
KoJieOaHHsl, BBIHYKICHHBIC JICKTPOMArHUTHBIC KOJIeOaHMUs, TepEeMEHHbIH
JNEKTPUYUECKHI TOK, AaKTUBHOE COMPOTHBIICHHUE, ACHCTBYOIIEE 3HAYCHUE
CHJIBI TOKa, JICHCTBYIOIIEE 3HAUCHHE HANPSKEHHS, TPAHCPOPMATOp,

k03 punreHT TpaHchopmManmm.

N3o6pakaTh cxeMy Kojae0aTeIbHOTO KOHTYPA 1 OMUCHIBATH IPUHIUI €r0
paboThI




Onoruka

154
(13+2)

I'eomerpuueckas u 114

BOJIHOBAsl ONTHKA.

Wznyuenus u cuektpsl | 4
(2+2)

JaBarb ompeneneHue MOHATUM: CBET, TeOMETpUIECKas ONTHKA, CBETOBOM
JIy4d, CKOPOCTh CBETa, OTPA’KCHHE CBETA, IPEIIOMIICHHUE CBETA, IIOJIHOE
OTpa)KCHHE CBETa, YrOJl MaJeHUsI, Yroid OTPaKeHMs, YToJI IpeIoMIICHHUS,
OTHOCHTEJILHBIH MOKa3aTesb MPEJIOMIICHHs, a0COIIOTHBIN

TIOKa3aTesb MPEJIOMIICHUS, JINH3a, (POKYCHOE PacCTOSIHUE JIMH3bI, ONTHYECKAs
CHJIa JIMH3BI, JUCIIEpCHs CBETa, MHTep(epeHIUs cBeTa, qudpakuus cBeTa,
JuhpakIMOHHas peIlEéTKa, MOJISPU3aLns CBETa, €CTECTBEHHBIH CBET,
IUIOCKOTIOJIIPH30BAaHHBIN CBET.

OmnuceIBaTh METOBI H3MEPEHHS CKOPOCTH CBETA.

IlepeuncasaTs cBOHCTBa CBETOBBIX BOJH. Pacno3HaBaTk, BOCIPOU3BOIUTD,
HaOII0ATh paclpoCTPaHEHNE CBETOBBIX BOJIH, OTPAXKCHNUE,

MIPEIOMIICHUE, TIOTJIOICHNE, AUCTIEPCHI0, MHTEP(EPEHIHIO, TUPPAKINIO ’
MOJIIPU3ALIUIO0 CBETOBBIX BOJIH.

dopmynupoBaTh NpUHLIUI [toiireHca. 3aKOHBI OTPAKEHUS U TPETOMIICHHS
CBC€TA, 'paHUIbl UX TPUMCHUMOCTH.

CTpouth X0A JTy4a B INIOCKONApajIeIbHON IIJIaCTHHE, TPEYTOoIbHOI Mpu3Me,
MIOBOPOTHOM Ipu3Me, 000pauuBaroeil Npu3Me, TOHKOH JIHMH3E.

CtpouTth n300pakeHue npeaMeTa B INIOCKOM 3epKalie, B TOHKOH JIMH3E.
[lepeuncasTe BUABI TUH3, KX OCHOBHBIE XapaKTEPUCTHKH - ONITHYECKUI
LIEHTP, TJIaBHasA ONTHYIECKas OCh, POKYC, ONTHUECKAS CHIIA.

OmnpenensaTs B KOHKPETHON CUTyallu 3HaYEHUs yIJla MaJeHHs, yria
OTPa)KEHHUs, YTJIa IPENIOMIICHHS, OTHOCUTEIBHOTO MOKA3aTeNs IPEITOMIICHHUS,
abCOIOTHOTO MTOKAa3aTesl MIPETOMIICHHUS, CKOPOCTH CBETA B CPEIE,
(hOKYCHOTO pacCTOSHUS, ONTUIECKON CHIIBI JIMH3HI,

YBEJINYEHUS JIMH3BI Ieproa TUPPaKIIHOHHON PEIIETKH, OJI0KEHIH
UHTEP(EPEHIMOHHBIX U AU(PPAKIIHOHHBIX MAKCUMYMOB U MUHHMYMOB.
3anuceiBaTh (HOPMYITy TOHKOH JIMH3BI, PACCYUTHIBATD B KOHKPETHBIX
CUTyalusax C eé MMOMOIIIBIO HEU3BCCTHBIC BCIIMYNHBI.

OOBACHATH MPUHITUI KOPPEKIIMU 3PEHUS C TOMOIIBIO0 OYKOB.
OKCIepUMEHTAIBHO OIPEAETISATh OKa3aTelb IPEIOMIICHHUS CPEIbI,
(oKycHOE paccTosiHIE COOMpaloIeil 1 paccenBaroIIeH JIMH3, JUIMHY CBETOBON
BOJIHBI C TIOMOIIBIO T (PPAKINOHHON PEHIETKH.

HccrenoBaTh 3aBUCUMOCTS yIila MIPEIOMIICHUS OT yIJla MaJeHHUs,
3aBUCHMOCTH PACCTOSIHUS OT JIMH3BI 10 U300pa)KE€HHs OT PACCTOSTHUS OT
JIMH3BI 10 NIPEeIMETA.

IIpoBepsATh rUNIOTE3bI: YTOJI MPEIOMIICHUS IPSIMOIPONOPLUOHAJIEH YTy
MaICHUS ¥ KOHCTPYHPOBATh MOJIENN TEJIECKOIa W/ UM MUKPOCKOTIA.
PaGorats B mape u rpyrmiie npu BbIOJIHEHIH

MPaKTUIECKUX 3aJJaHUH, BEIABIIKEHUN THITOTE3, pa3paboTKe METOIOB
MIPOBEPKH THIOTE3., Haxonute B mutepaType u MIHTEpHETE HHPOPMALIHIO O
ouorpadusx M. HetoToHa, X. I'roiirenca, T. IOnra, ®@. ®penens, 06 ux
Hay4YHBIX

paborax, 0 3HaUEHHHU UX PadOT ISl COBPEMEHHOI HayKH.

BpickasbpiBaTh CBOE MHEHHE O 3HAYEHHH HAYYHBIX OTKPBITHH U padoT 110




ontuke . Hetorona, X. I'totirenca, T. FOnra, O. ®penens.

BocnpuHuMaTh, aHATU3UPOBaTh, IEePepadaThIBATh U MPEIbSIBIATH
UH(POPMAIIUIO B COOTBETCTBHHU C MOCTABJICHHBIMU 3aJlauaMHU.

BoiesiTh OCHOBHBIC TOJIOKCHUS KOPIYCKYJISIPHOH H BOJHOBOW Teopuid
CBeTa. Y4YacTBOBaTh B OOCYXKJICHUH 3TUX TCOPHIA M COBPEMCHHBIX B3TJISIOB
Ha TPUPOAY cBeTa. |'OTOBUTH MPE3CHTALMU U COOOIICHHS 10 W3YYCHHBIM
TeMaMm.

OCHOBEI
CHeHUaIbHOM
TEOPHUH
OTHOCHUTEJIBHOCTH
(CTO)

[Toctynater CTO

OTHOCHUTENILHOCTD
BPCMCHHU U PACCTOAHUA

PensTUBUCTCKHUM 3aKOH
CJIO’KEHUS CKOPOCTEH

JlaBaThb orpeziesieHUe NOHATHI: COOBITHE, TOCTYNAT, COOCTBEHHAS
HMHEpIHalbHas CHCTEMa 0TCUYETa, COOCTBEHHOE BpeMsI, COOCTBEHHAs IITHMHA
TeJa, Macca IMOKOs, ”HBAPHAHT, SHEPTUS TTOKOSI.

®opmymuposats moctynaarsl CTO. ®opMynrpoBaTs BEIBOABI U3
moctynaroB CTO.

®opmymupoBats noctyiaret CTO.

dopmynupoBaTh BIBOABI U3 mocTynatoB CTO. AxanusupoBath GopMyiTy
PEJIATUBUCTCKOTO 3aKOHA CIIOKEHUS CKOPOCTEH. 3alUCHIBaTh BEIPAXKECHUE IS
SHEPIr'uu MOKOS YaCTHUIIBI

W3znaraTh CyTh NPUHIIUIA COOTBETCTBHA.

Haxonuts B muteparype u MuaTepHEeTE HHGOpPMAIHIO 0 TeOpUH 3hupa, 00
9KCIIEPUMEHTaX, KOTOpbIe npuBeny K co3nannuio CTO, 06 OTHOCUTEIBHOCTH
paccTOsIHUS U IPOMEKYTKOB BpeMeHH, 0 onorpaduu A. DHHIITEHHA.
BrickaspiBath cBOE MHeHHE 0 3HaueHUU CTO a1 COBpeMEHHON HayKHu.
['oToBHUTH Mpe3eHTaNH U COOOIIEHNS IO H3YUCHHBIM TEMaM.

KBanroBas ¢usuka
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CBeTOBBIE KBAHTEIL.

AToMHas pusmka

HaBatb onpezaeneHne NOHATHH: GoTod(( EKT, KBAaHT, TOK HACHILICHHS,
3ajIepKUBAIOIIee HAaNpsDKeHUe, paboTa BBIXOa, KpacHas TpaHHLa
¢doroaddekra.

Pacnio3naBath, HaOMOAATH sBIIEHUE (HOTOAIPPEKTA.

OmnuceiBath oneITel CTONIETOBA.

dopmynupoBarts runore3y [lnanka o kBaHTax, 3akoHbl (GoTodddekTa.
AHanmu3upoBaTh 3aK0HbI poTodaddexra.

3anuceIBaTh U COCTABIISITh B KOHKPETHBIX CUTYalMsIX YpaBHeHHEe DWHIITeHHA
st porodhhexra ¥ HaXOIUTh C €ro MOMOIIBI0 HEH3BECTHBIC BEIUUMHBIL.
BBEIYHCIATE B KOHKPETHBIX CUTYalUsAX 3HAYSHHST MAKCUMAJIBHOM
KHHETHYECKO# DHEPTUH (POTOIIEKTPOHOB, CKOPOCTH (HOTOIICKTPOHOB,
paboTHl BBIXO/A, 3aIUPAIOIIETO HAIPSUKSHUS, YaCTOTHI M AJIMHBI BOJHBI,
COOTBETCTBYIOLIUX

KpacHOH Trpanuie ¢porodddexra.

[TpuBoauTE MpUMeEpH MCTIONIB30BaHUs (OTOIDPEKTA.

OOBSCHATH CyTh KOPIYCKYJISIPHO-BOIHOBOTO Jyaju3Ma.

OmnuceiBath onbIThl JleOeeBa o n3MepeHnIo IaBJIeHHs] CBETa U OIBITHI
BaswiioBa no onruke.

@opMmynupoBaTh COOTHOIIEHHME HeompexaenéHHocTeill leiisenbepra




®duznka aTOMHOTO
sapa

DneMeHTapHbIe
YaCTHIIBI

OOBSACHATH €ro CyTh. HaxonuTh B nMTEpaType U MHTEPHETE HHPOPMAIUIO O
paborax CroneroBa, Jlebenesa, BaBuioBa. Bblaensts poib pocCHHCKUX
yu€HBIX B  HCCIEJOBaHMU CBOilcTB cBera. IIpuBoauTe mpHUMEpHI
OMOJIOrMYECKOT0 U XUMHYECKOTO JIeicTBHS cBeTa. | 0TOBUTH Npe3eHTalui u
COOOIIeHUS 0 U3YYEHHBIM TEMaM.

Crpoenue
Bcenennoit

ConHeuHas cucTeMa

CtpoeHue U IBOJTIOIUS
CoiHma 1 3BE31.

Knaccudukanms 38€31.

T"anmakTuka.

CoBpemeHHbIE
IIPEJCTAaBICHUS O
CTPOCHUHU U 3BOJIIOIINHN
Bcenennorn.

JlaBatTh omnpeeneHne NOHATHIL: MapceK, acTPOHOMHUYECKas €IUHMIIA,
MIEPUTEITH, aesuii, COTHEYHOE 3aTMEHHUE' TYHHOE 3aTMEHUE, TUIAHETHI
3€MHOM IPYIIIBI, MIAHETHI-TUTAHTHI, ACTEPOUJ, METEOP, METCOPHUT,
¢dorocdepa, cBeTEMOCTH, IPOTYOEpaHeN, IMyJIbcap, MPOTO3BE3/a,
CBEpPXHOBasl 3BE€3/1a, I'aJaKTHKa, KBa3ap, KPACHOE CMEIICHUE, TEOPHS
Bonbiioro B3peiBa, Bo3pacT BeeneHHoi.

Habmonats JIyHy 1 ruiaHeTs! B TellecKon. BeIIEnsITh 0COOEHHOCTH CHCTEMBI
3emus - Jlyna. Pacrio3naBaTh, MOAEINPOBATH, HAOIIOAATH JIyHHbIE U
COJIHEYHbIEC 3aTMEHHUS.

OOBACHATH MPUIMBHI U OTIAUBEI. ONMUCHIBATH cTpoeHHe COTHEYHOH CHCTEMBI.
[lepeuyncasTh MIaHETH ¥ BUABI MaJIbIX Tesl. OnuceiBaTh cTpoeHne ComHia.
HaGmonate conHeunsie nsitHa. CoOltioaaTh npaBuiia 6€301acHOCTH TIPH
HaOJII0IeHIH

Connua.

[epeuncnsT THIIMYHBIE TPYIIIBI 3BE3]], OCHOBHBIE (PU3NUECKHE
XapaKTEePUCTUKH 3BE3]1. OTMCHIBATH BOJIIOIMIO 3BE31] OT POKACHHS /10
cmeptu. HasbiBath camble spkue 3BE3bI U co3Be3usl. [lepeurncnsaTs BUIbI
raJakTHK, OIMCHIBATH COCTAaB U CTPOEHHE TANAKTHK. BRIIEIsI T MIICUHbIH
IIyTh CPEIH APYTuX ranaktik. Onpenenstb Mecto COHEYHON CUCTEMBI B
lanaktuke. OneHUBaTH NOPSIOK PACCTOSHUM 10 KOCMUYECKHX OOBEKTOB.
OnwucheBaTh CyTh KPAaCHOTO CMEIICHHUS B €T0

HCTIOTb30BaHUE NP N3YYCHUH TaJTaKTHK.

[IpuBOANTE KpaTKOE M3I0KEHNE TEOPUH BONBIIOro B3phIBA U TEOPHU
pacuupsitoiericss BceneHHOM.

PaGorats B mape u rpyIie npy BEITOJTHEHIH

NIPaKTUYECKUX 3aJaHUM.

Hcnons3oBate MHTEpHET JUIs IOMCKA M300paskeHNIT KOCMUYECKHX 0OBEKTOB
1 uHpOpMaIK 00 UX 0OCOOCHHOCTSX.




VY4acTBoBaTh B O6Cy)K,Z[eHI/II/I HW3BECTHBIX KOCMHUYECKUX MCCJICIOBAHUH.
BI)I)_IGJ'IHTB COBCTCKHEC U pOCCHﬁCKHe JOCTHUIXKCHUS B 00J1aCTH KOCMOHABTUKHU U
HCCIICA0OBaHUA KOCMOCA. OTHOCHUTBCS C YBAXXCHHUEM K pOCCHﬁCKHM y7~IéHI>IM n
KOCMOHAaBTaM.

Haxoauts B JIMTEPATYpEC U UHTCPHETEC CBCACHHMS HAa 3alaHHYI0 TEMY.
T'oToBUTH IMPC3CHTAlUN U COO6HICHI/IH

[ToBTOpEHME 3 [ToBTOpEHME pa3aenon
«INEKTPOIMHAMUKA» U
«OnTuka»

IToBTOpEeHue pasznenos
«KBanTOBasA, aTOMHas
u siiepHas QU3NKa»

KontponbHas pabota
Ned «UtoroBas»

COI''TACOBAHO

[IpoTokon 3acenanus

METOJINYECKOTO 00BEIMHEHUSI

yuuteneil Mmarematuku, ¢puzuku COLI Nell

aBrycra 2022r.

COI'NTACOBAHO
3amecTtuTenb aupekropa no Y MP
CxkoBopona H.B.

asrycra 2022r.
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