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e IVIAHUPYEMBIE PE3VJIBTATHI OCBOEHUA KYPCA ®PUIUKHN

OOyuenue GU3NKH B 00pa30BaTEILHOM YUPEIKIESHUU JIOJDKHO OBITh HAIPBICHO HA (OPMHUPOBAHUE CISAYIONINX PE3YIIETATOB!

JIMYHOCTHBIE PEe3YJIbTaThI:

- yYMEHHE YIpaBisATh CBOEH TO3HABATEIbHOH JEATENBHOCTBIO; - TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUIO, B TOM 4YHCIE
caM000pa30BaHUIO, Ha MPOTHKECHUHM BCEH XKU3HU; CO3HATEIbHOE OTHOIICHHE K HENPEpbIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCHEIIHOM
po¢eCCHOHAIBHON 1 OOIIECTBEHHOH IeATEIbHOCTH; - YMEHHUE COTPYAHUYATh CO CBEPCTHUKAMU, IE€THMH MJIAJIIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTebHON, yueOHO-UCCIIEOBATEIbCKOM, MPOEKTHOM M JAPYrUX BHAAX JESATENBHOCTH; - C(HOPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKH;, OCO3HAHHME 3HAYMMOCTH HAyKH, BIAJCHHUSA JOCTOBEpHOW HH(popmanueil o
MEPEOBBIX TOCTHKEHUAX M OTKPBITUSX MUPOBOM M OTEUECTBEHHOW HAYKU; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOHUCTBE MHpa U
o0ImIecTBa; TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPUYECTBY; - YYBCTBO TOPAOCTH 32 POCCHUCKYIO (DM3MYECKYIO HAyKy, TYMaHU3M; -
MOJIOKUTENILHOE OTHOIICHHE K TPYIAY, LENeyCTPEeMIIEHHOCTb; - OJKOJIOTUYECKas KyIbTypa, OepekHOe OTHOIIEHHE K POIHOW 3emiie,
npUpoaHbIM OorarctBaM Poccum W Mupa, TOHMMaHUE OTBETCTBEHHOCTH 3a COCTOSSHUE NPUPOJHBIX PECYPCOB M PasyMHOE
MIPUPOAOUCIIONB30BAHUE.

MeTanpeaMeTHbI€ Pe3VJIbTAThI:

Pezynamusnvie YY/I: Obyuarowuticss cmodcem: - CaMOCTOSTENIBHO ONPEAeNaTh LU, CTaBUTh U (POpMYIUpOBaTh COOCTBEHHBIC 3a/1audl B
00pa3oBaTeIbHON IEATEIFHOCTH U )KU3HEHHBIX CUTYAIHSIX; - OLIEHUBATh PECYPCHI, B TOM YHCJIE BpeMs U JIPYrHe HeMaTepualbHbIE PECYPCHI,
He0OXOUMBbIE JJIsl JOCTUKECHHSI TOCTABJICHHOM paHee 1LeJH; - COMOCTaBISATh UMEIOIIMECS] BOBMOKHOCTH U HEOOXOJUMbIE TSl TOCTHKECHUS
LIEJIM PECYPCHI; - ONPEENISITh HECKOIBKO IMyTeH JOCTHKEHHS MOCTABIEHHOM 1I€H; - 3a/1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OTIPE/IETUTh, YTO L€b JIOCTUTHYTA; - COMOCTABIATh MOMYyUYEHHBIH PE3y/bTaT JIeATENIbHOCTH C MOCTABIEHHON 3apaHee 1IeJbl0; - OLEHUBATh
MOCIIE/ICTBUS JOCTHXKEHHSI TIOCTABICHHON IeNIM B JESITEIbHOCTH, COOCTBEHHOM >KM3HU M JKU3HU OKpyXaroumwmx mtoneil. Iloznasamenvhoie
YVI: Ob6yuarowuiics cmoorcem: - KpUTUYECKU OLIEHUBAaTh U MHTEPIPETUPOBATH MHPOPMALMIO C pa3HbIX MO3UIUHN; - pacro3HaBaTh U
¢buKcHpoBaTh MPOTUBOPEYHs B HH(POPMAIIMOHHBIX HCTOYHHUKAX; - HCIIOJIb30BaTh pa3jMyHble MOJEIBHO-CXEMAaTHUYeCKUE CpelcTBa IS
MIPEJICTABJICHUS] BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOUHUKAX MPOTUBOPEUMIL; - OCYIIECTBIATh Pa3BEPHYTHI MHPOPMALIMOHHBIM MOUCK U
CTaBUTh HE €ro OCHOBE HOBBIE (yueOHbIE M MO3HABATEJIbHbBIC) 33Ja4M; - MCKAaThb U HAXOIUTh OOOOILIEHHbIE CHOCOOBI pPElIeHUs 3aJadyu; -
MPUBOAUTH KPUTHYECKUE apTyMEHTHI, KaK B OTHOIIEHWU COOCTBEHHOIO CY)KJEHHS, TaK U B OTHOLIEHUM JEHCTBUM U CYXIEHUH IPYyroro
YeJI0BEKa; - aHaJM3UpPOBaTh U MPeoOpa3oBBIBATh MPOOIEMHO-IPOTHBOPEUNBBIE CUTYAllMU; - BBIXOIUTH 3a pPaMKU y4eOHOro mpeamera u
OCYIIECTBIIATh LI€JICHANpPABICHHBI MOMCK BO3MOXHOCTH IIMPOKOTO TI€PEeHOCa CpEeACTB M CIOCOOOB JIEHCTBUS; - BBICTpaUBaTh
WH/IMBUYaJIbHYI0O 00pa30BaTeIbHYI0 TPAEKTOPHIO, YUUTHIBAas OrpaHUUYEHHS CO CTOPOHBI JPYTHUX YYAaCTHHKOB U PECYpCHbIE OTHOILEHHS; -
MEHSTh U yAepKUBATh pa3Hble MO3UINY B TIO3HABATEIHHON JEATENbHOCTH (OBITh YUEHHKOM U yUuTElIeM; (GOpMYIUpPOBaTh 00pa3oBaTeIbHbIN
3alpoC M BBINOJHATH KOHCYJIBTaTUBHBIE (DYHKIIMM CaMOCTOSTENBHO; CTaBUTh MpoOiieMy M padoTaTb Haja €€ pPEeUIeHHEM; YIpPaBiIsTh
COBMECTHOHM TMO3HABATEIIBHOW JEATEIBHOCTHIO W MOTYUHATHCS). Kommynukamuenwvie YY/[: O6yuarowutics cmodcem. - OCYIIECTBISATH
JITIOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHHUKAaMH, TaK M CO B3pOCIBIMU (KaKk BHYTpHM 0Opa30BaTeibHON OpraHu3aliM, Tak M 3a ee
npesieliaMu); - MPU OCYIIECTBICHUH TPYNIOBONH pabOThl ObITh KaK PYKOBOJIUTENEM, TaK U YICHOM IPOEKTHOM KOMaH/bI B Pa3HBIX POJISLX




(reHepaTopoM HJeH, KPUTUKOM, UCIIOIHUTENEM, MPE3EHTYIOIUM U T.J.); - Pa3BEPHYTO, JJOTUYHO U TOYHO HM3JIararb CBOIO TOUKY 3PEHHS C
UCTOJIb30BaHUE aJIeKBAaTHBIX (YCTHBIX M MHCbMEHHBIX) S3BIKOBBIX CPEICTB; - PACMO3HABATh KOH(IMKTHBIC CUTYyallUd U IMPEJOTBPALIATH
KOH(IIUKTHI 0 UX aKTUBHOM (Da3bl; - COMMAacoBBIBATH MO3UIMK YWIEHOB KOMaH/IbI B Mpoliecce padoThl HaJ OOIIKMM IPOAYKTOM/pElIeHUEM; -
IIPEJCTABISITh MYOIMYHO PE3yibTaTbl MHAMBUAYAJIBHONM M TPYNIIOBOM JAEATEIbHOCTH, KaK IEpe]l 3HAKOMOM, TaK M Iepe]l HE3HAKOMOM
ayauTopHeii; - moAduparh MapTHEPOB Ui JEJIOBOM KOMMYHUKAIIMU, UCXOAS U3 COOOpa)KeHUIl pe3yabTaTUBHOCTH B3aUMOJCHCTBUS, a HE
JIMYHBIX CHUMIIATHH; - BOCIIPUHUMATh KPUTHUYECKHE 3aMEUaHUsl KaK pecypc COOCTBEHHOTO Pa3BHUTHS; - TOYHO M €MKO (POPMYIHPOBATH KaK
KpUTHYECKHE, TaK U 000pUTEIbHbIC 3aMeUaHus B aipec JPYTUX JIOAei B paMKax JeJIOBOW U 0O0pa3oBarelbHOM KOMMYHUKALUU, U30eras
MIPU 3TOM JIMYHOCTHBIX OIEHOYHBIX CYKJICHUMN.

IlpenMeTHBIE PE3YJIbTAThI:

Buinycknux na bazosom VDOGHE HaAy4YumcA.

JEMOHCTPUPOBATh Ha TPUMEpax poiib U MecTO (U3UKH B (POPMUPOBAHMM COBPEMEHHOW HAayYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B IPAKTUYECKOMN ACATEIBHOCTH JIIOIEH;

ACMOHCTPHUPOBATH HA ITPUMCPAX B3AUMOCBA3b MCIKAY (1)H3PIK01>1 " JPpYIruMHr €CTCCTBCHHBIMU HAYKAMU,

YCTaHABIIMBATh B3aUMOCBS3b CCTCCTBCHHO-HAYYHBIX SIBJICHUW W NMPUMEHSTH OCHOBHBIC (DM3MYECKHE MOJCTH I WX ONMUCAHUS U
O0OBSICHEHHS;

HCIIOJIB30BaTh I/IH(I)OpMaLII/IIO Q)HSHHCCKOFO COACPKAHUA IIPU PCIHICHHUU y‘Ie6HBIX, HNPAaKTUYCCKUX, ITPOCKTHLIX W HCCJICAOBATCIIbCKUX
3a7a4, UHTCTpUpy-d I/IH(l)OpMaIH/IIO 13 pa3JINYHbIX HCTOYHUKOB U KPUTHYCCKU €€ OLICHUBAs;

paznuyaTth U yYMETh HCIIOJIb30BaTh B Yy4EOHO-MCCIIEAOBAaTENbCKOM AESITEIbHOCTH METOAbl HAaydHOrO IO3HaHUs (HaOofeHue,
ONHCaHUe, U3MEpPEHHUEe, HKCIEPUMEHT, BBIIBM)KEHHE THMIIOTE3bl, MOJAEIMPOBAHUE MU Jp.) U (HOpMBI HAyyHOro MO3HaHUS ((aKThl,
3aKOHBI, TEOPUH ), JEMOHCTPUPYS Ha MPUMEpaxX UX Pojb U MECTO B HAyYHOM ITO3HAHUU;

IIPOBOJIUTH NpPSIMbIE M KOCBEHHbIE M3MEHEHHUS (PU3NYECKUX BEIMYWH, BHIOMpAs U3MEpPUTENbHbIE MPUOOPHI ¢ YUETOM HEOOXOAMMOMN
TOYHOCTU HM3MEPEHMH, IUIAHUPOBATh XOJ M3MEPEHUH, IOJIy4aTbh 3HAYCHHE U3MEPSAEMON BEIWYUHBI U OLICHUBAaTh OTHOCHUTEIIbHYIO
MOTPENIHOCTb 110 33JJaHHBIM (GOpMYIaM;

IIPOBOJIUTh MCCIIEOBAHUS 3aBUCUMOCTEM MeXay (PU3NYECKUMHU BEJIMYMHAMH: NPOBOAMTH MU3MEPEHMsI U OIpENessTh Ha OCHOBE
UCCJIEIOBaHUs 3HAUCHUE IIapaMETPOB, XapaKTEPU3YIOIIMX JAaHHYI0 3aBUCUMOCTb MEXAY BEIWYMHAMU, U J€JaTh BBIBOJ C Y4ETOM
MOTPEUIHOCTH U3MEPEHUN;

HCIIOJIB30BaTh MJId OIIMCAHHA XapaKTepa IMMPOTCKAaHUA (i)I/ISI/I‘—IeCKI/IX IMponeccoB (1)1/131/1%01(1/16 BCJIIMYMHBI M JACEMOHCTPUPOBATH
B3aUMOCBA3b MCKIY HUMU,

HCIIOJIB30BaTh JJIsI OIMMCAHUA XapaKTepa IMPOTCKAaHUA (i)I/ISI/I‘IeCKI/IX ImponeccoB (i)I/ISI/I'-IeCKI/Ie 3aKOHBI C Y4YC€TOM TIpaHUIl HX
MPUMCHUIIPUMCHUMOCTH,



¢ DPCIIATh KAYCCTBCHHBIC 3a1a4N (B TOM YHUCIIC U MCKIIPCAMETHOI'O xapaKTepa): HCIIOJIB3Yys MOACIIH, (1)I/ISI/I‘ICCKI/IG BCJIMYHHBI U 3aKOHBI,
BBICTPanBaTh JIOTHYECKU BEPHYIO IIENOYKY O0BICHEHUS (JI0Ka3aTeNIbCTBA) MPEIIOKEHHOTO B 3a/1a4e mporiecca (SIBICHHS ),

® pelaTh PacueTHBIE 33Ja4M C SBHO 3aJaHHONW (pU3MYEeCKON MOAENBIO: Ha OCHOBE aHAJIM3a YCJIOBHS 3aaull BBLACIATH (PU3UUECKYIO
MOZI€TIb, HAaXOAUTh (U3MYECKHE BEJIWYMHBI U 3aKOHBI, HEOOXOOUMBIC U JOCTaTOYHbIC Ul €€ PElleHHs, IPOBOAUTH pPacueThl U
IIPOBEPATH IOJYyYEHHBIN PE3yJIbTaT;

® YYHUTHIBATh IPAHUIBI IPUMEHEHUS N3YYCHHBIX (PU3UUECKUX MOJIENIEH TpH peIeHNH (PU3MUECKUX U MEXKIPEAMETHBIX 3a]1ay;

® HCIIOJIB30Barb I/IH(i)OpMaI_[I/IIO U MPUMCHATH 3HAHUSA O IMIPUHIHUITIAX pa6OTbI 1 OCHOBHBIX XapaKTCPHUCTHUKAX U3YUYCHHBIX MAlllMH,
HpI/I60p0B " IPpYIuX TEXHUYECKUX YCTpOﬁCTB JJIA pCIICHUA MMPAKTUYCCKHUX, y‘le6HO'I/ICCJ'Ie,HOBaTCJ'II)CKI/IX " IPOCKTHBIX 3a/1a4;

- HCITOJIb30BaTh 3HAHUS O GU3HUYECKUX 00BEKTaX U MPOIECCaX B IOBCETHEBHOM KU3HHU I 00€CIIeUeHHs OS30TIaCHOCTH TIPU OOPAIEHUH C
npuOoOpaMu U TEXHUYECKUMU YCTPOHUCTBAMHU, JIUIsI COXPAHEHHSI 3I0POBbS U COONIFOCHHSI HOPM SKOJIOTHYECKOTO MOBEACHHS B OKPYXKAIOIIEH
cpene, s MPUHATUS PEIICHHUI B IOBCEIHEBHOM KU3HHU.

Mexannueckue iBJIeHUA

® pacro3HaBaTb MEXaHUUYECKUE SBJICHUS U OOBICHATH HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIE CBOICTBA MJIM YCJIOBMSI IPOTEKAHUSA
ATUX SIBICHUN: pPaBHOMEPHOE W HEPAaBHOMEPHOE JABW)KEHHE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUKEHUE,
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JBM)KEHMsI, CBOOOJHOE IaJieHHe TeJl, PaBHOMEPHOE MIBIKEHHE I10 OKPY)KHOCTH, HHEpLUs,
B3alMO/JICUCTBUE TeJl, PEaKTUBHOE JBIKEHHE, Iepefada JaBICHUsI TBEPIAbIMH TeJaMH, XHUJIKOCTSIMH U Ta3aMH, arMocdepHoe
JlaBJIeHHE, IJIaBaHUE TeJl, pABHOBECHE TBEPABIX TN, UMEIOIINX 3aKPEIJICHHYIO OCh BpallleHUs, KoJleOaTebHOE IBH)KEHUE, PE30HAHC,
BOJIHOBOE JIBUKEHUE (3BYK);

® OIUCBhIBATH U3YUCHHBIC CBOICTBA TE€JI M MEXaHUYCCKHUE SABJICHUS, UCITIOJIb3Ys (1)I/ISI/I‘~IGCKI/IG BCJIIMYUHBI: ITYTh, NEPEMEIICHUE, CKOPOCTD,
YCKOpPCHHEC, IICPUOJ O6paH_[eHI/I$I, Macca Tcjia, IMJIOTHOCTh BEUICCTBA, CHUJia (CI/IJ'Ia TSAXKECTHU, CUJIA YIIPYTOCTH, CUJIA TpeHI/ISI), JaBJICHHUC,
HUMITYJIBC TCJIa, KUMHCTHUYCCKAasA SHCPrusd, IMOTCHIHAJIbHAA JHEPrusd, MCXaHHU4YCCKas pa60Ta, MEXaHHU4YCCKasd MOIIHOCTD, KHI[ npu
COBCPHICHUHA pa6OTLI C HCIIOJIb30BAHHUEM NPOCTOTO MCXAaHU3MA, CHUJIa TPCHUA, aMIUIMTydad, NECPpUOLd U YaCTOTa KOHe6aHHﬁ, JJINHa
BOJIHBI U CKOPOCTH €€ pacClpoOCTPaHCHHA, IPU ONMMCAHWU IMPABUJIBHO TPAKTOBATH q)HSI/IHGCKI/Iﬁ CMBICJI UCITIOJIB3YEMbBIX BCIIMYUH, UX
0003HaYCHUS U CAUHUIIBI U3SMCPCHUA, HAXOAUTH CI)OpMyJ'IBI, CBA3BIBAOIINEC JAHHYIO (I)I/I3I/I"ICCKYIO BCJIIMYUHY C IPpYTMMHU BCIMUYNHAMU,
BBIYHCIIATH 3HAUYCHUC (1)H3PI‘~IGCKOI>1 BCIINYHUHBI,

® aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKHE SIBICHUS M MPOIECCHl, UCIOIb3Yd (PU3NYECKUE 3aKOHBI: 3aKOH COXPAHEHMs SHEPIHH,
3aKOH BCEMHPHOTO TATOTEHUS, IPUHLUI CYNEPIIO3UIIMH CHII (HaxoxaeHue paBHoneicTByromeil cunbl), I, II u Il 3akonsr HetoToHa,
3aKOH COXpaHEHHUs UMITyJibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpH ATOM pa3ivyaTh CIOBECHYIO (DOPMYTHUPOBKY
3aKOHA U €r0 MaTeMaTu4eCKOe BBIPAKEHHUE,

¢ DPA3JIn4aTb OCHOBHLIC MPU3HAKU U3YYCHHBIX (1)1/1314%01(1/1)( MoOJIEIeH: MaTepuajibHasl TOUKa, MHEpHUHUAJIbHAA CUCTCMaA OTCUCTA,

e pewmarh 3a/aud, HUCHOJb3yd (U3MUECKHE 3aKOHbl (3aKOH COXpPAHEHHs] DSHEPIrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HPUHIIHUII



cynepriosuniuu cui, I, IT u III 3akonbr HproToHa, 3aKOH coXpaHeHHUs MMITyibca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u
dbopMyIbl, cBSI3bIBaOIINE (DU3MUECKHE BEITUYUHEI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEUIECTBA, CUJia, JaBJICHUE,
UMITYNbC TeJla, KWHETHYECKas YHEeprus, MOTeHLHalbHas Heprus, MexaHndeckas padora, Mmexanuueckas MomHocTs, KIIJ[ mpocTtoro
MEXaHW3Ma, CHUJIa TPCHHS CKOJBKECHUS, KOAPDUIIMEHT TPSHHSI, aMILUIUTY/Ia, TIEPUOJ] U YaCTOTa KOJeOaHW, JJIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeH s ): Ha OCHOBE aHaJIM3a yCIOBUS 3aja4Ml 3alHChIBaTh KPATKOE YCIOBHE, BHLACTATH (PU3MUECKHUE BETUUYUHBI, 3aKOHBI
U QopMyITbI, HEOOXOAMMBIE IS €€ PEIICHHs], TPOBOIUTh PACUYEThl U OIEHUBATh PEATLHOCTH IMONyYEHHOTO 3HAYCHUS (U3NYECKOU
BEJIMYUHBI.

TenjioBble ABJICHUS

pacrio3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSCHATH Ha 0a3e MMEIOIIMXCS 3HAHWH OCHOBHBIE CBOICTBA WMJIM YCJIOBHUS MPOTEKAHUS STHX
sBieHnuid: 1uddysusi, n3MEeHeHne o0beMa TeJl IPU HarpeBaHWU (OXJIaXKIEHUH), OOJbIas CKUMAeMOCTh Ta30B, MaJlasi CKUMAeMOCTh
AKHUJIKOCTEH U TBEpPAbIX TEN; TEIJIOBOE paBHOBECHE, UCIAPEHME, KOHJCHCALUs, IUIABIEHUE, KPUCTAIIIM3AlMs, KUIICHUE, BIaKHOCTh
BO3/yXa, pa3jM4Hble CIIOCOOBI Terulonepenays (TerIonpOBOJHOCTb, KOHBEKIIMS, U3IyYEHHE), arperaTHble COCTOSHUS BEIIECTBA,
HOIVIOUICHNE SHEPIHH MPU UCHAPEHUH )KUJIKOCTH U BBIACICHHUE €€ MPU KOHJCHCALMU I1apa, 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT
JIaBJICHUS;

OIMHUCBLIBATH U3YYCHHBIC CBOMCTBA TEJ U TCILIOBEIC SABJICHUS, UCIIOJIb3YyA (1)I/I3I/I'~I€CKI/IC BCJIMYUHBI: KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA
OHCPIru:A, TEMIICparypa, yACJIbHAA TCINIOECMKOCTb BCIICCTBA, YACIbHAA TCIIOTA IUIABJIICHUA, YACIbHAs TCIJIOTA Hap006paSOBaHI/I$I,
yaciibHadg TCIIOTa CropaHusa TOIIMBA, KO3(1)(1)I/IIII/I€HT IIOJIE3HOT'O I[GflCTBPISI TCILJIOBOI'O JABUTATCIIA; HPW OIHMCAHWU IIPABUIIBHO
TPaKTOBATb (1)1/1314%01(1/1171 CMBICJI HCIIOJIB3YCMBIX BCJIHWYHH, HX 0003HaUEeHUA U CAWHUIIbBI HU3MCPCHHA, HAXOOUTH (I)OpMy.]'IBI,
CBA3BIBAIOIINEC JaHHYIO (1)I/ISI/I‘~IGCKyI-O BCJIIMYMHY C APYTHUMU BCIINYMHAMU, BEIYUCIIATE 3HAYCHUC (1)PI3H‘I€CKOI>1 BCJIMYHUHBI,

AHaJIM3HUPOBATh CBOICTBa TCJI, TCIJIOBBIC ABJICHUA U IMTPOLCCChI, UCITOJIBb3Yysd OCHOBHBIC ITOJOKCHUSA aTOMHO-MOJICKYJISIDHOT'O YUCHUS O
CTPOCHHHU BCIICCTBA U 3dKOH COXPAaHCHUS SHCPI'UU;

pa3jindarb OCHOBHBIC ITPU3HAKH U3YUCHHBIX (I)I/BI/I‘IGCKI/IX Mojenen CTPOCHMU: Ia3os, JKUIKOCTEHN U TBCPABIX TCII;
MMPUBOAUTD MMPUMEPHI IIPAKTUICCKOT'O UCITOJIb30BAHU A (1)I/I3I/I‘-ICCKI/IX 3HaHUM O TEIIOBBIX SIBJIICHUAX

pemarh 3aaa4r, UCIIOJIb3YA 3aKOH COXPAaHCHUA SHEPIrUUu B TCIUIOBBIX IPOHECCAX U (I)OpMy.]'IH, CBA3BIBAIOIIUC (1)1/1314%01(1/16 BCIIMYHUHBI
(KOJ’II/IIIGCTBO TCIUIOTBI, TEMIICparypa, YyACIbHAsA TCIIJIOCMKOCTh BCHICCTBA, YACIbHAsA TCIJIOTA IUJIABJICHUSA, YACJIbHAA TCIJIOTA
Hapoo6pa30BaHI/1${, yACibHasg TCIJIOTa CropaHus TOIJIMBA, KOB(I)(I)I/ILII/ICHT MOJIE3HOI'O0 JAEMCTBUS TEILJIOBOTO I[BHFE[TCJI}I)Z Ha OCHOBC
aHajlin3a yCJIOBHA 3aa4d 3allMChIBaTh KPATKOC YCIIOBHUE, BBIACIIATH CbI/ISI/I‘—IeCKI/Ie BCJIIMYHHBI, 3aKOHbI 1 (bOpMYJ'II)I, HGO6XO}II/IMBIC JJIs1
€C pCHICHUS, MPOBOAUTL PACUCTHI U OLICHHUBATH PCAJIbHOCTDL IMOJIYYCHHOI'O 3HAYCHU A (I)I/I3I/I‘-IGCKOf/'I BCIIMYHUHEI.

3J1eKTpnqec1me U MarHuTHbIC ABJICHUSA

paciio3HaBaTb OJJICKTPOMArHuTHBIC ABJIICHUA U OOBSICHATE Ha OCHOBE HUMCHOIIUXCA 3HAHWM OCHOBHEIC CBOMCTBA WU yC10BUsA
MMPOTCKAHUA JTUX SIBIICHUI: QJICKTpU3alud TCJ, BBaHMOHCﬁCTBHC 3apsa0B, SHCKTpI/ILICCKI/Iﬁ TOK H €TO ,Z[GI>'ICTBI/I${ (TCHHOBOG,



XUMHUYECKOC, MaFHI/ITHOC), BSaHMOHeﬁCTBHe MAariuToOB, 3JICKTPOMAarnuTHAas WHAYKIHA, HefICTBI/IC MAravTHOI'O I10JIgd Ha IMMPOBOJHHUK C
TOKOM M Ha ABMXYIIYIOCA 3apsKCHHYHO 4YaCTHULLY, JIelcTBHe QJICKTPUYCCKOI'0 II0JId Ha 3apsKCHHYIO YaCTUIlY, 3JICKTPOMArHUTHBIC
BOJIHBI, HpHMOJ’IHHCﬁHO@ paciIpoCTpaHCHUE CBETA, OTPAXKCHUC U IIPCIIOMIICHUEC CBCTA, JUCIICPCHUA CBETA.

COCTaBJIATh CXEMBI JJICKTPHUYCCKUX ueneﬁ C IMOCJICAOBATCIbHBIM U IAapallJICIbHBIM COCAMHCHUEM DJJICMCHTOB, pa3jindasad YCJIIOBHBIC
0003HaUYeHUs DJIEMEHTOB OJICKTPHUYECKUX ueneﬁ (I/ICTO‘lHI/IK TOKa, KJIKY, pE3UCTOP, pC€OCTAT, JJaMIIO4YKa, aMIICPMETP, BOJ'II)TMeTp).

HCIIOJIB30BAaTh OINITHYECKHUEC CXEMBI JJIs1 ITIOCTPOCHUA H306pa)I(eHHﬁ B IIJIOCKOM 3€pPKaJI€ U C06HpaIOHl€I>'I JIMH3C.

OIMMCBIBATH HM3YYCHHBIC CBOICTBa TElI U SJICKTPOMAarduTHEBIC SABJICHHUSA, HCIIOJb3YsA (bI/ISI/I‘IeCKI/Ie BCJIIMYHHBI: 3J'ICKTpPI‘ICCKHﬁ 3aps,
Cyhjia TOKa, OJICKTPUYCCKOC HAIPSAXKCHUC, OJJICKTPUYICCKOC COIPOTUBJIICHUC, YIACIbHOC COIIPOTHUBJICHUC BCIICCTBA, pa60Ta
QJICKTPHUYCCKOI'o I10JIs1, MOIIHOCTL TOKA4, (I)OKYCHoe PaCCTOAHHUEC W OITHUUYCCKAA CHJIa JIMH3bI, CKOPOCTb J3JICKTPOMAIHUTHBIX BOJIH,
AJIMHAa BOJIHBI U 4YaCTOTa CBCTA, IMPHU OIIMCAHWH BCPHO TPAKTOBATH CI)I/ISI/I‘-IGCKI/II\/JI CMBICJI HUCIIOJIB3YEMbIX BCIWYWH, UX 0003HaUCHUS U
CAWHUIBI UBMCPCHUS; HAXOOUTDH (1)OpMy.]'ILI, CBA3bIBAOINEC JaHHYHO (I)I/I3I/I‘ICCKYIO BCJIMYUHY C APpYTMMHU BECIIMYUHAMMU.

aHaAJIM3UPOBaTh CBOMCTBA TeJ, AJEKTPOMAHUTHBIE SBJICHHUS M IPOLECCHI, UCMOJIB3YySd (PU3NUECKUE 3aKOHBI: 3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsiza, 3akoH Oma i ydacTka Lemnu, 3akoH Jlxoynsa-JleHna, 3akOH NPSMOIMHENHOIO paclpOCTPaHEHUsS CBETA,
3aKOH OTPa)XKEHUS CBETA, 3aKOH NPEJIOMJICHHUS CBETA; MPU 3TOM pa3IMyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MaTeMaTH4eCKOe
BbIpaKECHHUE.

MMPUBOAUTD IMPUMCEPLI ITPAKTUICCKOTI'O UCITOJIb30BaAHHA (1)I/I3I/I‘-ICCKI/IX 3HAHUHU O SJICKTPOMArouTHBIX SABJICHUAX

pemarb 3amadd, UCIoNb3ys (pu3nyeckue 3akoHbI (3akoH Oma il ydacTka 1emnu, 3akoH Jlxoyms-JIeHna, 3aKkoH MpsSMOJMHEHMHOTO
pacmlpoCTpaHEHHUs CBETa, 3aKOH OTPaKEHHUS CBETA, 3aKOH IMPEJIOMIICHUSI CBETA) U (POPMYIIBI, CBSI3bIBAIONINE (PU3UUECKUE BEITHMUUHBI
(cunma TOKa, DJJIEKTPUYECKOE HAMNpPsDKEHUE, JJIEKTPUYECKOE COMPOTHBIICHHUE, YAEIbHOE CONPOTHBIEHHE BeIlecTBa, padora
AIIEKTPUYECKOTO TOJIsl, MOIHOCTh TOKa, (DOKYCHOE pAcCCTOSHHUE W ONTHYECKas CHUJla JIMH3BI, CKOPOCTh AIIEKTPOMATHUTHBIX BOJH,
JUIMHAa BOJIHBI M YacToTa CBeTa, (OpPMYNbl pacyera HIEKTPUYECKOTO CONPOTUBIIEHMS IPHUIOCIEI0BATEIbHOMUIIAPAIIICIBHOM
COETMHEHUH MPOBOAHHUKOB): HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4M 3alHCHIBATh KPAaTKoe YCJIOBHE, BHIICIATh (PU3NYECKUE BEIUYUHBI,
3aKOHBI U (OPMYJIBI, HEOOXONMMBIC IJIi €€ PEIICHUs, TPOBOAWTH pacueThl U OIEHHWBATHh PEATLHOCTHb TOJYUYEHHOTO 3HAYCHUS
¢busznyeCcKol BETHUNHBI.

KBaHTOBbBIE SIBJIEHUA

pacnno3HaBaTb KBAHTOBBIC ABJICHUA U OOBSCHATEL HA OCHOBE HUMCIOIINXCA 3HAaHWM OCHOBHBIE CBOICTBA WIIH YCIOBUA NMPOTCKAHUS 3THUX
SIBIICHUI: €CTECTBEHHAas U HCKYCCTBCHHAsA pPaaAuOaKTUBHOCTb, O-, B- n Y-U3J1y4CHUsd, BO3HHUKHOBCHUC JIMHENYaToro CIICKTpa
HN3TYyUYCHUSA aTOMa,

OIMUCBIBATE HM3YYCHHBIC KBAHTOBLIC SABJICHUA, HCIIOJIB3Yys (1)I/ISI/I‘IeCKI/Ie BCJIIMYUHBI: MAaCCOBOEC YHCIIO, 3apsAa0BOC YHUCIIO, TEPHUO]
nojypacmnajaa, SHEPrus q)OTOHOB; IIpyu OINHNCAaHHWU IIPAaBHJIBHO TPaKTOBATH (bI/ISI/I‘IeCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYWH, HX
0003HAYCHUS U CAUHUIIBI USMCPCHUS, HAXOOUTh (I)OpMyJ'IBI, CBA3BIBAIOIHEC JAHHYIO (I)I/I3I/IquKy10 BCJIIMYMHY C APYTMMHU BCIIMYNHAMMU,



BBIYHCIIATH 3HAUYCHUC (bHSI/I“ICCKOfI BCIIMYHUHBI,

aHAIM3UPOBATh KBAHTOBBIC SIBJICHMSI, UCTIOJB3Ys (HHU3MUECKHUE 3aKOHBI M MOCTYJIAThl: 3aKOH COXPAHEHHUS YHEPIHH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3aps/a, 3aKOH COXPaHEHUSI MAaCCOBOTO YHMCIIA, 3aKOHOMEPHOCTH M3TYYEHHUS U MOMIOIIEHUSI CBETa aTOMOM, MPU 3TOM
pas3Invarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTEeMaTUYECKOE BHIPAKCHHE;

pa3ianyaTh OCHOBHBIE IPU3HAKY IUIAHETAPHON MOJIEJIN aTOMa, HYKJIOHHON MOZIENI aTOMHOTO s1/1pa;

IIPUBOJUTH IIPUMEPBHI NPOSBICHUS B IPUPOAE U IPAKTUYECKOTO MCIOIb30BAHMS PAJUOAKTUBHOCTHU, SIAEPHBIX M TEPMOSACPHBIX
peaKkuui, CIIEKTPaJbHOrO aHAJIN3A.

J1eMeHTBI aCTPOHOMHUMH

YKa3blBaTb HAa3BaAHUA IIJIAHCT ConHeuHol CUCTCMbI, pPa3JiIn4aTb OCHOBHBLIC IIPHU3HAKKW CYTOYHOI'0 BpallCHHA 3BE3HOIO He6a,
JBUXXCHUA .HYHBI, COJ'IHI_[a U IIJIAaHET OTHOCHUTCIIBHO 3BC3/1,

INOHUMATb PA3JINYINA MCKAY FCHHOHCHTquCCKOﬁ n FCOHGHTqueCKOﬁ CUCTCMaMHU MHpa,

Bbll’lVCKHl/lK Ha ba3060M YPOBHE noay4unt 603MOMHCHOCNIb HAYYUMbCA.

HOHUMAMb U 00BACHAMb YEIOCMHOCMb QUULECKOU MeopUul, pasiuiams Spanuybl ee NPUMEHUMOCIU U MeCmo 8 psaody Opyeux
Guszuueckux meopui,

énaoemo npuemamut noCmpoeHusl meopemu4ecKux ()OKCIS’ameﬂbCWlG, a makostce npocHO3UPO6AHUA ocobennocmell npomexKkarnus
qbuauttecxux SGNEHUL U npoyeccoe Ha OCHO6€ NOY4YEeHHblX meopemu4ecKux 66160008 U OOKaBLZmeJleWlG,'

Xapakmepuzoeamsv CUCEMHYIO C8513b MeHCOY OCHOBONONALAIOWUMU HAYYHLIMU NOHSIMUAMU. NPOCMPAHCMBO, 8PeMsl, MAmepus.
(6euwjecmeo, none), OsudiICeruUe, CUNA, IHEPIUL;

8b106U2AMb 2UNOME3blL HA OCHO8€E 3HAHUSA OCHOeonoiazarouux qbu3uqea<ux 3aKOHOM€pH0cm€ZZ U 3dKOHO86,
camocmosmellbHO nianupoeams u npoeodumz; ¢M3MU€CKL[€ IKCnepumernmal,

xXapakmepuzosams 2100abHble nPobeMbl, CMosiuue neped Yer08eHecmEoM. IHEPSeMUYECcKUe, Colpbegble, IKOL02uUecKue, — U poib
Qusuku 8 pewrenuu Smux npoonem,

peuams NPAKmuKo-OpUeHmMUpOBaAHHble KAYeCMBEHHbLE U PACUemHble (U3UYecKue 3a0adu ¢ 8b100poM Pu3ULecKol MOOelU, UCNOIb3)5
HeCKObKO (uU3UYecKUx 3aKoH08 U (OPMYIL, CEA3bI8AIOUUX U3BECMHbLE U3UUECKUE BETUUUHBI, 8 KOHIMEKCE MEeHCNPEOMEmHbIX
ceszell;

00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTMIUKY UZVUEHHBIX MAWUUH, NPUOOPO8 U MEeXHUYEeCKUX yCmpoucms,



- 00BACHAMDb YCN08US NPUMEHEHUS PUu3ULeCKUX Mooelell npu peleHun Gu3uyeckux 3a0ay, Haxooums a0eK8amHy0 npeodioNHCeHHOU 3a0aye
@uzuueckyro mooens, paspeuiams npoobiemy, KaKk Ha OCHO8e UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYeEHKU.

MexaHn4yeckue siBJeHUA

® UCNONB308aMb 3HAHUS O MEXAHUYECKUX ABTIEHUAX 8 NOBCEOHEBHOU JHCU3HU OJisl 0OecheyeHUs: 6e30NacHOCmuU npu 0opaueHuU ¢
npubopamu u MmexHUYeCKUMU YyCmpoucmeamu, 01 COXpaHeHus 300p06bs U COON00EHUSI HOPM IKOJIO2UYECKO20 NOBEOECHUsL 6
OKpYdHcarowell cpede; NpusoOUmMs NPUMePbl NPAKMULECKO20 UCNONb30BAHUS (PUIUYECKUX 3HAHUL O MEXAHUYECKUX A6/1eHUSX U
@uzutecKux 3aKoOHax; NPUMepbl UCNOIb308AHUS 80300HOBIAEMBIX UCIIOYHUKOB IHEP2UU, IKOLOSUHECKUX NOCe0CMBUL UCCIe008AHUSL
KOCMUYECKO20 NPOCMPAHCME,

®  PAzIUUAMb SPAHUYBL NPUMEHUMOCU UUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OWUll Xapakmep GYHOAMEeHMAalbHbIX 3aKOHO8 (3AKOH
COXPAHEHUsI MeXAHUYECKOU IHeP2UlU, 3aKOH COXPAHEHUS UMNYIbCA, 3AKOH 6CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCTb
UCNONBb308AHUSL YACMHBIX 3aKOHO8 (3akoH I yka, Apxumeda u op.);

®  HAXOOUMb A0EKBAMHYIO NPEOIONCEHHOU 3a0aye uULecKyo MoOelb, paspeuams npodiemy KaxK Ha OCHO8e UMEIOWUXCS 3HAHULL NO
MexaHuxe ¢ UCHONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu nOMoujy Memooos8 OYeHKU.

TenJioBbIe ABJIEHUA

® UCNONB308AMb 3HAHUSL O MENN0BLIX ABLEHUAX 8 NOBCEOHEBHOU JHCUHU OJis1 0OecneyenuUs: 6e30nacHOCmU npu 0opawenuy ¢ npubopamu
U MeXHU4eCKUMU yCmpoucmeamu, 0isi COXpaHeHUs: 300p08bsi U COONI00EHUSI HOPM IKOJI02UHECKO20 NOBe0eHUsl 8 OKpYJcaloujell cpeoe,
NPUBOOUMb NPUMEPDL IKONO2UUECKUX NOCIe0CmEULl pabomul dgueamereli BHYMPEHHe20 C2OPaHUs, Meniosbix U
2UOPOINIEKMPOCMANHYULL,

®  pa3IUYaAmMb SPAHUYbL NPUMEHUMOCMU DUSUYECKUX 3AKOHO8, NOHUMAMb 6Ce0DWULL Xapakmep QyHOaMeHMAanbHbIX Pu3u4ecKux
3aKOHO8 (3aKOH COXPAHEHUs IHeP2UU 8 MENN0BbIX NPOYECcax) U 02PAHUYEHHOCb UCNOIb308AHUS YACMHbBIX 3AKOHO8,

®  HAXO0OUMb A0EKBAMHYIO NPEOJIOHCEHHOU 3a0aue hu3uUIecKyro Mooelb, paspeulams npoodiemy KaK Ha OCHO8e UMEIOWUXCS 3HAHULL O
MENnn06bIX ABNEHUAX C UCNONbIOBAHUEM MAMEMAMUYECKO20 annapama, max u npu noMowju Memooos OYeHKuU.

3neKTpnqec1me U MArHUTHBIC ABJICHUSA

® UCNONB308aMb 3HAHUSA 00 INEKMPOMASHUMHBIX AGTEHUAX 8 NOBCEOHEBHOU JHCUHU 0151 obecnedeHus 6e30nacHocmu npu 06paweHul ¢
npUOOPAMU U MEXHUYECKUMU YCMPOUCMBAMU, Ol COXPAHEHUs 300P08bsl U CODNI00EHUSI HOPM IKOJIO2UHECKO20 NOBEOeHUs 8
OKpydtcarowel cpeoe; NPUBOOUMb NPUMEPL GIUAHUS JIEKIMPOMASHUMHBIX USTYYEHU HA HCUBbLE OP2AHUIMbL,

®  pazIUuaAmMyb SPaAHUYbl NPUMEHUMOCMU PUIUYECKUX 3AKOHO8, NOHUMAMb 8ceoOwull xapakmep GyHOAMenmanibHbIX 3aKOHO8 (3AKOH
COXpAHEeHUsl INeKMPUYECKO20 3apA0a) U 02PAHUYEHHOCMb UCHONIb308AHUSA YACMHBIX 3aKOH08 (3akoH Oma 015 yuacmka yenu, 3aKoH
IDicoyna-Jlenya u op.),



® UCNOJIb3068ANMb NpUeMbl NOCMPOEHUA d)us’uqecmtx MOO@JZ@L?, noucka u d)OpMyJZuPOGKM 00KaA3amenbcme 6bld€tun’Iblx cunomes u
meopemuvdecKux 66160008 HA OCHOBE IMRUPUHECKU YCMAHOBIIEHHbLX d)aKWIOG,'

®  HAXOOUMb A0EKBAMHYIO NPEOJIOHCEHHOU 3a0aye Pu3UUeCKYI0 MOOelb, pa3peuams npodiemy KaK Ha OCHO8e UMEOWUXCS 3HAHULL 00
NeKMPOMASHUMHDBIX SGNIEHUSX C UCNONb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu noMowy Memooos OYeHKU.

KBaHTOBBIE SIBJIEHUA

® UCNONB308aMb NOTYYEHHBIE 3HAHUS 8 NOBCEOHEBHOU HCUSHU NPU 0OpAWeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMEamu
(Cuemyux UOHUBUPYIOWUX YaACUY, 003UMemp), OJisl COXPAHEHUSL 300P08bsL U COONIOOEHUSL HOPM IKOJIOSUHLECKO20 NOBEOEHUSL 8
OKpyrcarowell cpeoe;

® COOMHOCUNb SHEP2UIO CEA3U ANMOMHbIX ﬂc)ep C aetﬁeKWZOM MAcceol,

L4 npueodumb npumepbvl 61USAHUA paduoaxmueﬂblx MSJZyVQHMMv HA Jicuesvle opeaHu3smsvl, NORUMAMb NPUHYUN Oeticmaus 003wwempa u
pasiuvams yCciosus e2o UCnojlb306aHusl,

® JIOHUMAmb 3KojlocudecKkue np06ﬂ€Mbl, BO3HUKAowue npu uCnojb306aHuU antOMHbLX 3Jl€Kmp00maHl/;l/llZ, u nymu peuteHus smux
}’lp06]l€]l/l, nepcneKkmusbl UCnO1b3068AHUS YNPABIAEMO2O mepMO}ldepHoeo CuHmesd.

DJIeMeHThI ACTPOHOMMU

® YKa3vbI8aAMb 0OUWUE CEOLICMEA U OMIUYUS NIAHEM 3eMHOU epYNNblL U NIaHem-2u2anmos, mauvix mei ConHeuHou cucmemol U OOTbUUUX
nIaHem, nob308aMbCs Kapmotl 36e30H020 Heba npu HAONI0OeHUsX 36e30H020 Heba;

®  pPazIuuamv OCHOBHbLIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memMnepamypa) COOmHOCUmMbs yeen 36e30bl ¢ ee memMnepamypot;

® pasiudamsv cunomesvl O npoucxoofcdeHuu Conneunoii cucmemoi.

COILEPKAHUE KYPCA ®U3UKHU

Beenenue. ®u3uka U pU3NYECKHE METOABI M3YYECHHUS IIPUPOABI

®duzuka — pyHmaMeHTanIbHas Hayka O mpupoae. MeToabl HaydyHOTO WCCienoBaHus (pu3mueckux siBueHuil. MoaenupoBanue (U3NYECKUX
SIBJICHUA W TporeccoB. OU3NYECKUI 3aKOH — TPaHUIbl MPUMEHUMOCTH. DPUBHYECKHE TEOPUU W MPHUHIMI COOTBETCTBUA. Poib M MecTo
¢bu3KuKu B GOPMHUPOBAHUH COBPEMEHHON HAyYHOU KapTUHBI MUPA, B IPAKTHUECKOU EATENBHOCTH Jtofei. Qusuxa u Kyromypal.



Mexann4yeckue siBJICHUSA

['paHuLIBI MPUMEHUMOCTH KJIACCHUYECKON MEXAHUKH. BakHEeNIIME KWNHEMAaTUYECKUE XapaKTEPUCTUKH — MEPEMELIEHNUE, CKOPOCTh, YCKOPEHUE.
OcHOBHBIE MOJIENU TeN U ABM>KeHUH. B3aumonelictBue ten. 3akonsl BcemupHoro tsarorenus, ['yka, cyxoro Tpenus. MHepimanpHas cucrema
oTcyeTa. 3akoHbl MexaHuku Hprorona. iMnynbc MarepuaibHOM TOUKM U cUCTeMBbl. I3MeHeHue u coxpaHeHue umnynbca. Mcnonvzosanue
3AKOH08 MEeXAHUKU OJis1 00BACHEHUST OBUICEHUSL HeOEeCHbIX meil U 01 PA38UMUsL KOCMUYeCKUX ucciedosanuil. MexaHudecKast SHEPTUs
CUCTEMBI Tell. 3aKOH COXPAHECHUS MEXaHU4YeCKoW YHepruu. Pabora cuibl.

Pasnosecue mamepuanvnou mouku u meepooco mena. Ycnosus pasnogecus. Momenm cunvl. Pasnosecue socuokocmu u easa. /[eusicenue
arcuoKocmel u 2as308.

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TeOprH

MonekynsipHo-kuneTndeckas Teopusi (MKT) cTpoeHus BemecTBa 1 €€ SKCIepruMEHTAIbHBIC JJOKa3aTeIbCTBa. AOCONIIOTHAS TeMIIeparypa Kak
Mepa CpellHel KUHETUYECKOW SHEPTHH TEIUIOBOTO JIBMXKEHHSI YacTull BellecTBa. Moniens uaeanbHoro raza. Jlapnenue raza. YpaBHeHue
COCTOSIHUSI HICAJIbHOTO Ta3a. YpaBHeHue MenpeneeBa—Kianeiipona. Arperarabie COCTOSHHS BelecTBa. Moodenb cmpoeHus Huokocmel.

OCHOBBI TEPMOIMHAMUKH

Buytpennsist sHeprus. Pabora u teronepenada kak criocoObl U3MEHEHUsI BHYTpeHHEH sHeprun. [IepBrlii 3aK0oH TepMOJIUHAMUKH.
Heo6paruMocTh TemoBbIX npoueccoB. [ IpuHIMIbI JeiicTBUS TEMIOBBIX MalllUH (IapoBast TypOuHa, JBUTaTeb BHYTPEHHETO CrOpaHus,
peakTuBHBIN aBurarens). KT TemmoBoit MammHebL.

OCHOBBI ICKTPOAMHAMHUKH

Onextpuyeckoe noje. 3akoH Kymona. HanpsskeHHOCTD U MOTEHITMAT SJIEKTPOCTATHUECKOTO 1oJIst. [IpOBOIHUKY, TOTYITPOBOIHUKH U
nuanekTpuku. Konnencarop. ITocTossHHBIN 5IeKTpUUECKUI TOK. ICTOUHHMKHM 3JIEKTPUUECKOTO TOKa. DJIEKTpUUECKas IIENb U €€ COCTaBHbIE
yacTi. HanpaBnenue u aeicTBUA dMeKTpruiecKkoro Toka. KomebareapHblil KOHTYp. DJIEKTpOMarHUTHBIE BOJIHBI. J[Mama3oHbl
ANIEKTPOMArHUTHBIX U3JIYYEHUN U UX MPAKTUYECKOE IPUMEHEHHUE.

DJeKTpOMarHuTHbIE KojeOaHus. DNeKTpoABIKYIIas cuiia. 3akoH OMa JJis MOJIHOM Lienu. DNEeKTPUYECKU TOK B TPOBOIHUKAX,
ANEKTPOJINTAX, MOJIYIIPOBOJIHUKAX, Ta3ax U Bakyyme. Ceepxnposooumocmes.

OCHOBBI YJIEKTPOAMHAMHUKH (MPOIOJIKEHHE).

WHaykuyst MarHUTHOTO 10J1s. [{eficTBME MarHUTHOTO TOJIsl Ha IPOBOIHUK C TOKOM M JBMXKYIIYIOCS 3apsyKeHHYH0 yactuny. Cuia Amnepa u
cuia JlopeHna. MarHuTHble CBOKCTBA BellecTBa. [I0TOK BEKTOpa MarHUTHOM MHIYKIMU. SIBJIEHNE 2I€KTPOMAarHUTHON MHAYKIIMHU. 3aKOH
2JIEKTPOMAarHUTHOM MHAYKLUHU. DJIEKTpOMarHuTHoe noje. [lepemennslil Tok. SIBnenne caMonHAyKuuu. MHAYKTUBHOCTD. DHepeus
IN1eKMPOMACHUMHO20 NOJIA.

Kose0anus u BOJHBI

Mexanndeckre kojie0aHus U BOJHBL. AMIUTUTY/Ia, IEPHOJI, YacToTa, (Ppa3a konebanuii. [IpeBparmienus sHEpruu Ipu KoaeOaHmsIX.



Buinyosicoennvie konebanus, pezonanc. 1lonepednble U MPOJOIbHbIE BOJIHBL. DHEPIUsl BOIHBL. Mumepgepenyus u ougparyus 601H. 3ByKOBbIE
BOJIHBI.

DnexTpomMarHuTHbIe Kojebanus. KoiebarenbHblili KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KojieOaHus. BrIHYKI€HHBIE JIEKTPOMarHUTHbIE
kosneOanus. Pezonanc. Ilepemennslii Tok. KoHaeHcaTop 1 Karymka B LeMU epeMeHHOoro Toka. [Ipon3BoncTBo, nepenaya u norpediieHue
AIIEKTPUYECKOM SHEpruu. DJIeMeHTapHas Teopus TpaHchopMaropa. DIeKTpOMarHuTHoe osie. BuxpeBoe anekTpuieckoe mosie.
DeKTpoMarHuTHbIE BOJIHBL. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH. /[nana3oHbl 37€KTPOMAarHUTHBIX U3IY4EHUN U UX [IPAKTHUECKOE
npuMeHenue. [IpuHIuIbL paIuoCBsA3H U TEIEBUICHUS.

OnTuka

['eomerpuueckas onrtuka. [IpsmonnHeliHOe pacipoCTpaHEHUE CBETA B OTHOPOAHOM cpezie. 3aKOHbI OTPaKeHUSI U PEJIOMJICHUS CBETA.
[Tonnoe BHyTpeHHee oTpaxenue. Ontudyeckue npudopsl. BomHnoskie cBoiicTBa cBeTa. CkopocTh cBeTa. MHTepdepenuus cera.
Korepentnocts. udpaxus ceera. [lonspuzanus ceera. Jucnepcus ceeta. [Ipaktnyeckoe npuMeHEHHE YIEKTPOMArHUTHBIX U3JTy4YEeHUH.

J1eMeHTBI TCOPUH OTHOCUTECJIBHOCTH

VHBapuaHTHOCTh MOAYIS CKOPOCTU cBeTa B BakyyMme. llpuHiun otHocuTenbHOoCcTH OiHIITENHHa. CBA3b Macchl U SHEPrHMM CBOOOAHOM
qyacTULbl. DHeprus nokos. CBs3b Macchl C SHEPrUei.

KBanToBasi pusuka

I'mnore3a Ilnanka o kBanTax. ®otorddexr. YpaBHenme IDiHmTEeHHA A1 PoTodddexra. Doronsl. [mnoreza ne bpoiins 0 BOTHOBBIX
cBoiicTBax yactull. KopnyckymspHo-BomHOBOM nyanusm. Coomnouienue neonpedenennocmu I etizendepea. IlnanerapHas Mojienb CTpOESHUS
aroma. OneiTel Pezepdopna. KBanTossie noctynarsl bopa. Mcnyckanue u nomomienue ceeta aroMmoM. Jlazepsl.

CocraB u CTPOCHHUEC aTOMHOTI'O d1pa. ﬂ,[[epHBIe CHIJIBI. I[e(l)eKT MacCChl 1 DHCPIrus CBA3U aTOMHBIX AICP. Buast paaAnOaKTHBHBIX npeBpameHI/Iﬁ
ATOMHBIX AJEP.

3aKoH paJMOAKTUBHOIO pacmnaja. JAnepHele peakiuu. LlenHas peakuust neneHus saep. U SHEPrus CBA3M HYKJIOHOB B sAipe. SnepHas
sHepreTuka. /Ipumenenue s0epHou snepeemuxy. BivsHre HOHU3UPYIOIIEH paJialluy Ha )KUBble opraHu3Msbl. [lo3a u3iiydeHus, 3aKkoH
PaANOAKTUBHOIO Pacla/ia U €ro CTaTUCTUYECKUM XapakTep. DJIeMEeHTapHbIe YacTullbl. OyHaMEeHTAJIbHbIE B3aUM O/ICHCTBUSI.

Crtpoenue Bcesiennoii

CoBpeMeHHbIE IPEJICTABICHUS O TPOUCXOXKAeHUH U 3BoMtonun ConHia u 38e31. CtpoeHue conHedHon cucreMbl. Cucrema «3emiis — JlyHay.
O6mue cBenenust o ComHile (BUJ B TEJIECKOI, BpallleHue, pa3Mephl, Macca, CBETUMOCTb, TEMIIEPATypa COIHIIA U COCTOSHUE BEILIECTBA B HEM,
XUMHUYECKHH cocTaB). Mlctounuku sHeprun u BHyTpeHHee crpoerne Comnia. Knaccudukarus 38e3a. 3Be3/1bI 1 HCTOUHUKU UX SHEPTHUU.
dusnueckas npupona 38e3. Hamra [MamakTuka (coctaB, CTpoeHHe, IBIKEHUE 3Be3/ B ['anmakTuke u ee BpamieHue). [Ipoucxoxaenue u
SBOJIOLMSA TaJakTUK U 3Be3]. [IpencraBienue o CTpOEHUHU U 3BOIOLMU BeeneHHou.



1 KprMGOM gvloener mamepuai, He 6blHOCﬂWMﬁCﬂ HA umocoeyro ammecmayuio.

TEMATHYECKOE INTAHUPOBAHHME

10 kiace
Ne Paznen Konunuec KonunuectBo KonTtponbHas JlaboparopHsbie
TBO 4acoB 1Mo paboyeit pabora paboThl
9acoB 10 porpaMme
aBTOPCK aBTOpCKast /paboyast
on
nporpam
Me
1. | Beenenune. dusnka Hu 1 1 0 0
bu3nUecKre METOIbl H3yUYCHHS
HIPUPOJIBI
2.  Mexanuka 27 30 2 5/7
Kunematuka 6 9 1/2
JluHamuka 9 9 2/3
3aKOHBI COXpaHEHUs B 7 7 1/1
MEXaHHKe. Craruka.
['mapomexaHmka 5 5 1/1
3. MoJekyJsipHO-KHHeTHYeCKas 10 11 1 11
TeopHUst
4. | OCHOBBI TEPMOANHAMHKH 7 7 1 0/0




5. OCHOBBI 31eKTPOIMHAMHKH 16 19 1 212
DNeKTpoCTaTHKa 6 7
3aKOHBI MOCTOSIHHOTO TOKA 6 6
Tok B pa3nu4HBIX cpenax 4 6
6.  Pesepm 7 0
Hror 68 68 5 8/10
Uroro 68 yacos
Kontpoab ypoBus o0yuenusi. Pusuka 10 kaace.
Ne HaunmenoBanue Hcrounnk Konudukarop Komugukarop
EI'D BITP
pasziesnoB U TeM
1 KourponbHas padora Nel | Jlumaktuueckue MaTepuabl 1.1.1-1.19 2.1-2.6
«OcHO8bl KUHeMamuKuy Ouzuka 10 xmace / A.E.Mapon,
E.A.Mapon. — M.: UznarenscTBO
1 KonrponbHas pabora No2 «Ipodar, 2014 r. 1.2.1-1.55
«OcHO8bl OuHAMUKU U
CaMOCTOSITENIbHBIE ~ paboTBl 10
1 KonrponbHas pabota Ne 3 usuxe 10 xnace / O.M.Ipomuesa. 2.1.1-2.1.17 3.1-3.7

«OcHo8bl MONEKYIAPHO-

— M.: MspgarenbcTBO «DK3aMEHY,




KUHemu4ecKoll meopuuy

2012~

«3axonvl NOCMOSAHHO20
mokay.

®usuka 11 kmace / A.E.Mapom,
E.A.Mapon. — M.: U3narenbcTBO
«dpodar, 2014.

TemaTtnueckue KOHTPOJIbHBIE U
CaMOCTOSITENIbHbIE PabOTHI IO
¢uzuke 10 knacc / O.U.I'pomuena.
— M.: U3garenbcTBO «OK3aMEH,
2012~

1 KontponbHas pabota Ne 4 2.2.1-2.211
«OCHOBbI MEPMOOUHAMUKILY
1 KontponpHas padota Ne 5 JlumakTudecKue Marepraibl 3.1.1-3.2.10 4.1-4.7

JlaGoparopuass pab6ora Nel I3mepeHne MrHOBEHHON CKOPOCTH W YCKOPEHHUS C HCIOJIb30BaHHUEM

JaT4YuKaMH,

Tembl J1a0OPATOPHBIX U MPaKTHYecKuX padort B 10 Kiacce

JlaGoparopnast pabota Ne2 M3yuenue ABMKEHUS TeNa MO OKPYKHOCTH;

JlaGoparopHas pabota Ne3 M3ydyeHune nBuxkeHus Tena, OpOomIEHHOr0 TOPHU30HTAIBHO;

JlaboparopHas pabora Ned M3MepeHue KECTKOCTU NPYKUHBI,

JlaGoparopHas pabota Ne5 M3mepenne ko3¢ uieHTa TpeHHUsI CKOIbKEHHS;

Jlaboparopnas padota Ne6. 3ydueHue 3akoHa COXpaHEHHSI MEXaHUUECKON YHEPTUH;

Jlaboparopnas pabora Ne7 MzyueHnue paBHOBECHs TeJ MOJ ACHCTBUEM HECKOIbKUX CHIT;

Jlaboparopnas pabota Ne8 DkcriepumenTanpHas poBepka 3akona [ eii-Jlroccaka;

CCKyHAOMCpAa HJIM KOMIILIOTEpA C

Ha6opaTopHa${ pa60Ta Ne9, I/I3yquI/Ie MOCICHOBATCIIBHOI'O U TApaJJICIIBHOT'O COCAUHCHUSA IPOBOJAHUKOB,

Jlaboparopnas pabota Nel0. Msmepenue DJIC u BHYTpEHHETO CONPOTHBIICHHS] HCTOYHHUKA TOKA.

11 xmacc



Ne Paznen KomuyectBo =~ KommuectBo  Kontponbnas =~ JlaGopatopHbie
4acoB TI0 4acoB 110 pabora paboThI
ABTOPCKOM paboueit
porpaMme porpaMme aBTOpCKas
/pabouas
1. OcHOBBI 9 yacoB 10 yacos 1 2
IEKTPOTUHAMUKH
(mpoxosKeHune) 1/1
MaruutHoe 1oJe 54 54 1/1
OneKTpoMarHuTHas 44 54
WHTYKIIHSI
2. Kosie0anus 1 BOJHEBI 15 gyacos 15 yacos 1 1
Mexannueckue 3y 34y 1/1
KOJIEOAHUS
54 54
DNeKTpOMarHuTHbIE
KOJIEOAHMS U BOJIHBI 3y 34
Mexannueckue BOIHBI 44 44
DNeKTpOMarHuTHbIE
BOJIHBI
3. 13 yacoB 14 yacoB 1 3
OnTuka
114 1249 3/3

I'eomeTpuyeckast 1 BOJTHC




onrtuka M3iydeHue U CrieKTpsl

24 2y
4. OcHoBBI 3 4yaca 3 gaca 0/0
CIenHaIbHOM
TeOpUH
OTHOCHTEJIbHOCTH
5. KBanroBasi pusuka 17 yacoB 17 yacoB 3/3
CBeTOBbBIE KBaHThI Su Sy
ArtomHas puzmka 34 349 212
dusznka aTOMHOTO 74 74 1/1
saapa
29 29 0/0
OneMeHTapHbIe
YACTHIIBI
6. Ctpoenne 5 yacoB 5 yacoB 1/1
Bcenennon
7. IMoBTOpEHUe 3 yaca 3 yaca
8. Peseps 3 gaca 1 yac
Htoro 68 yacoB 68 uacoB 10




Kontpoans ypoBHst 00yuenust puszuku B 11 kiacce

Ne HaumenoBanue Hcrounux Komguduxarop Komauduxarop
EID BIIP
pa3aenoB U TeM

1 KonrponbHas padota Nel | JlumakTuueckue MaTepuatbl 3.3.1-3.4.7 4.4-4.5
«Maenummnoe norne. ®uswuka 11 knace / A.E.Mapos,
Onexmpomazcnumnas E.A.Mapon. — M.: U3narenscTBO
UHOYKYUA» «dpodar, 2014.

1 KourponsHas pabora Ne2 ~ Temaruueckue — KOHTPONbHBIC M
«Konebanus u 6oHbly CaMOCTOATENIbHBIE  PAabOTBI MO

¢uzuke 11 xmacc / O.M.I'pomuesa.
— M.: HzmarenscTBO «DK3aMEHY, 3.51-3.6.12

1 KonrponbHas padora Ne3 4.6-4.7
2012 r.
«Ceemosvie 80/Hbi»
4.1-4.3
1 KoutponbHas padota Ned 5.1.1-5.3.6 5.1-5.4
«Ceemosgvie keanmuly»
1 KontponsHas padota Ne5 2.2.1-2.2.11

«Amomnas ¢usuxa. Puzuka
amoMHO20 S0pay

JlaGoparopnas pabora Nel M3mepeHue cuitbl B3aMMOJCHCTBUS KaTyIlIKU C TOKOM U MarHuTa; JlaboparopHas padora Ne2 M3yuenue
ANIEKTPOMAarHUTHOM MHAYKINH, JlaboparopHas padora Ne3 Omnpenenenue yCKOpeHUs: CBOOOTHOTO TaIeHUS TIPH TOMOIIN MasTHUKA;
JlaGoparopnas pabota Ne4 M3mepenue nokasarens npenomiieHus crekna; JlaboparopHas padora NeS5 OmnpeneneHue onTUYECKOi CHITbI
TUH3BI U (DOKYCHOTO paccTostHUsI cobupatomeii muH3bl1; Jlaboparopras padota Ne6 M3mepenue mirHBI CBeTOBOM BOJHBL: JIaboparopHast
pabota Ne7 HabmioneHue CruiomHoro 1 JuHeiyaroro crnekrpos; JlaboparopHast pabora Ne§ MccnenoBanue criekTpa BOAOPO/a;
JlaboparopHas pabora Ne9 Onpenenenre uMnynbca U SHEPTUU YaCTUIBI TPU IBUKEHUHU B MAarHUTHOM T11oJie (110 ¢hotorpadusim);
JlaGoparopnas pabora Ne 10 Onpenenenue nepuoaa oOparieHus ABOMHBIX 3Be3]l (Ie4aTHbIe MaTepHalbl).






