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Ilnanupyembie pe3yJbTaThbl OCBOEHHSI YUeOHOT0 nmpeaMeTa pusuka
Juunocmmnuie pe3yiomamaol:

e [OTOBHOCTBH U CIIOCOOHOCTH K CAMOPa3BUTHIO U CaMOOOPAa30BaHUIO, K OCOZHAHHOMY
BBIOOPY U MOCTPOCHUIO JalbHEUIIe HWHAUBUAYaTbHONU TPACKTOPUHM 00pa30BaHUs Ha
0a3e OpUEHTUPOBKM B Mupe mpodeccuid U NMpoPecCHOHATBHBIX MPEANOYTCHUM, C
YYETOM YCTOMYMBBIX MTO3HABATEIBHBIX HHTEPECOB.

e CdopMHUpPOBAaHHOCTh OTBETCTBEHHOI'O OTHOIICHHS K YYEHHUIO; YBaKUTEIHHOTO
OTHOILIEHUS K TPYAy, HAUIMYNE ONBITA YYaCTUS B COLUUAIBHO 3HAYUMOM TPYJIE.

e CdopMHUpPOBaHHOCTH LIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY  ypPOBHIO  pa3BUTHS HAyKd U  OOIECTBEHHOW  MpPaKTUKH,
YUUTBHIBAIOLIETO COLMAIBHOE, KYJbTYPHOE, S3bIKOBOE, JyXOBHOE MHOroo0Opasue
COBPEMEHHOI'0 MHpA.

e (Oco3HaHHOE, YBAXHUTEIBHOE U T00pOKeIaTeIbHOE OTHOIICHHUE K IPYTOMY YeJIOBEKY,
ero MHeHu0. ['OTOBHOCTh M CHOCOOHOCTH BECTH AHAIOT C APYTUMHU JIOABMU U
JIOCTUTaTh B HEM B3aUMOIIOHUMAHHS.

Memanpedmemnple pe3yiomanivl:

PerynsiTuBHbIE YHUBepcaJbHbIe YueOHbIe JeiicTBUSA

Buinycknuk nayuumcs:

® CaMOCTOSITEIBHO OMPENENATh e, 3a7aBaTh NapaMeTPhl U KPUTEPHH, T10
KOTOPBIM MOXHO OTIPEICIUTh, YTO 1EIb JJOCTUTHYTA;

® OIICHUBATh BO3MOJKHBIE TIOCIICACTBHSI TOCTH)KCHHSI IIOCTABICHHOMN TEJTH B
NESITENbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOIIUX JIF0JIeH, OCHOBBIBAsICh HA
COOOpaKEHUSAX 3TUKH U MOPAJIU;

® CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTeIbHOM
NESATEIBHOCTH Y )KU3HECHHBIX CUTYAITUSX;

® OIICHHBATh PECYPCHI, B TOM YHCIIE BPEMS U JIpyrue HemaTepuaibHbIe PECYPCHI,
HEOOXOIUMBIC JIJISl IOCTHKCHHUS TIOCTABJICHHOM 11EJIH;

e BEIOMpATH MYTh JOCTHKEHUS IEJH, TUIAHUPOBAThH PEIICHNE TTOCTABIICHHBIX 33134,
ONTUMM3UPYS MaTEpPHAIIbHBIE U HEMAaTepUATbHbBIC 3aTPaThI;

® OpraHu30BBIBaTh 3PPEKTUBHBIN TTOUCK PECYPCOB, HEOOXOTUMBIX IS TOCTHIKCHUS
MMOCTABJICHHOM 111U,

® COIOCTAaBJIATH IMOJYYCHHBIH PE3yabTAT JCSITEILHOCTH C TOCTABICHHON 3apaHee
IEJIBIO.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbBIE JIelicTBUS

Buinycknux nayuumcs:

® HCKaTh M HAaXOAUTh OOOOINEHHBIC CMOCOOBI pEeIIeHUs 3aJad4, B TOM YHCIE,
OCYIIECTBIISITh Pa3BEPHYThIM MH()OPMAIMOHHBINA MOWCK U CTaBUTh HA €r0 OCHOBE HOBBHIE
(yueOHBIE ¥ MO3HABATEILHBIC) 3a/1a4H;

® KPUTHYECKH OLICHMBATh M MHTEPNPETUPOBATH WH(OPMALIUIO C Pa3HBIX MO3HUIUH,
pacrno3HaBaTh U (UKCUPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;



® UCIOJIb30BATh  pa3lInYHbIC MO/IETIbHO-CXEMAaTUYECKUE cpeacTtsa Ul
NPEJICTABJICHUSI CYIIECTBEHHBIX CBsI3ed M OTHONICHMH, a TakXke MPOTUBOPEUHIA,
BBISIBJIEHHBIX B MH(OPMALIMOHHBIX UICTOYHUKAX;

® HAXOAUThb W NPUBOJUTH KPUTHYECKHE APTYMEHThl B OTHOIICHHM ACHCTBUI U
CY>KIEHUI APYroro; CIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEYaHUSIM B
OTHOLIEHUH COOCTBEHHOIO CYXICHMs, paccMaTpuBaTh HMX KaK pecypc COOCTBEHHOTO
Pa3BUTHS;

® BBLIXOAWTH 33 PAMKH Y4eOHOTO MpeaMeTa U OCYIIECTBIATH IeJeHaNpaBlICHHBIH
MOMCK BO3MOXKHOCTEH JIsl IHUPOKOTro MepeHoca CpeACTB U crnocoO0B AEHCTBUS;

® BLICTpauWBaTh WHJMBHUIYAIbHYIO 00pa30BaTENbHYI0 TPACKTOPUIO, YUHUTHIBAs
OTrpaHUYEHHUs CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYEHUS;

® MEHSTh U yJEPKUBATh pa3HbIC TTO3UIMHU B TTO3HABATEIBHON JESTEIBHOCTH.

KoMmyHuKaTHBHBIE YHUBepcalbHbIe ydeOHbIe 1eiicTBHSA

Buinycxknux nayuumes:

® OCYIICCTBIIATH JICTOBYIO KOMMYHHKAITUIO KaK CO CBEPCTHUKAMH, TaK H CO
B3pPOCIIBIMH, MOAOUPATh MAPTHEPOB LIS JCIOBONH KOMMYHHUKAIIMH MCXOJIS U3 COOOpaKeHUI
PE3yJIbTATUBHOCTH B3aMMOJICHCTBUS, & HE JTMYHBIX CUMITATHA;

® TIpPH OCYIIECTBICHUH TPYMIIOBOK PaOOTHI OBITH KaK PYKOBOIUTEIIEM, TaK U WICHOM
KOMaHJbl B pPa3HbIX pOJSIX (FEHEpaTOp HACH, KPUTHK, HCIOJHUTEIb, BBICTYIAIOIINH,
AKCIIEPT U T.1.);

® KOOPJIMHHUPOBATH M BBHINOJHATH PaOOTy B YCIOBHSX PEaJbHOT0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

® Pa3BEPHYTO, JOTUYHO W TOYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOIb30BAHHEM
aJICKBAaTHBIX (YCTHBIX U MMMCbMEHHBIX ) SI3BIKOBBIX CPEJ/ICTB;

e BEHICTpaMBaTh JICJOBYIO M  00pa3oBaTeIbHYH) KOMMYHHKAIUIO, H30eras
JUIHOCTHBIX OIICHOYHBIX CYXKJICHUH.
Ilpeomemmnuie pe3yibmamol:

Pe3ynbraThl yriy0JaeHHOTO YPOBHS OPUEHTHPOBAHBI Ha MOJTYyYE€HHE KOMIIETCHTHOCTEH

JUISL TIOCIIeTYIOIIeH Mpo(ecCHOHAIBHON JIESITEIPHOCTH KaK B paMKax JaHHOW IpeIMETHOM
00J1aCTH, TaK ¥ B CMEXKHBIX C HEH 00J1aCTAX.

Ora rpymnna pe3yinbTaToB MPearnoiaraer:

— OBJIQJICHUE KJITFOYCBBIMH MOHSATUSAMU U 3aKOHOMEPHOCTSMHU, Ha KOTOPBIX CTPOUTCS
JMaHHas TpeIMeTHas o00JIacTh, pPACIO3HABAHUE COOTBETCTBYIOIIUX WM TIPU3HAKOB U
B3aMMOCBSI3€l, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMYHbIE TIOIXO/IbI K H3YUEHUIO SBJICHUN,
XapaKTePHBIX IS U3y4aeMOU MPeAMETHON 00J1acTH;

— YyMEHHE peliath KaKk HEKOTOPbIC MPAaKTUYECKUE, TaK U OCHOBHBIC TCOPETUUYCCKUE
3a/layy, XapaKTepHbIE JUI WCIOJb30BAHMS METOJOB M WHCTPYMEHTApUs JTaHHOU
MpeAMETHOM 001acTH;

— HaJgu4ue MPeACTaBICHUN O JaHHOW MPEeAMETHOM 00JacTH KakK IEIOCTHON TEOpHUH
(COBOKYITHOCTH TEOPHi), 00 OCHOBHBIX CBS3SIX C MHBIMU CMEKHBIMU 00JIaCTsIMU 3HAHUH.

B pesynbrare uzydenus yaebnoro npenmera «dOusuka» Ha yriryObJIeHHOM YPOBHE

Buinycknux nayuumcs:

e coOmonaTh mpaBmiia OE30MACHOCTH M OXPaHbl TpyJa MpU paboTe ¢ y4eOHBIM H



nabopaTopHBIM 000PYIOBAHUEM;

® TOHMMATh CMBICI OCHOBHBIX (PU3UYECKUX TEPMHUHOB: (U3MUECKOE TeJo,
¢usnveckoe sBICHNE, PU3NIECKAST BETUINHA, CIUHHUIIB H3MEPEHUS;

® pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUINTh NMPHU TOMOIIN (PU3UIECKUX
METOJIOB;  aHaJU3UpPOBaTh  OTHEJIbHBIE  DTalbl  MPOBEICHUS  HCCIEJOBAaHUN U
UHTEPIPETUPOBATH PE3yNIbTAaThl HAOIIOACHUI U OIBITOB;

® CTaBUTh OMbITHl IO HCCIEIOBAHUIO (PU3NYECKUX SIBICHUA WU (HU3HUUECKHUX
CBOMCTB Teil 0€3 HCIONb30BaHUS NPSIMBIX HU3MEPEHUH; HpH 3TOM (OPMYIHPOBATH
npoOneMy/3aady ydeOHOTro SKCHEPUMEHTa; COOMpaTh YCTAHOBKY W3 MPEJJI0KEHHOTO
000pyI0BaHMUs; POBOJAUTD OMBIT U (POPMYIHPOBATH BHIBOJIBI.

® TIOHUMAaTh POJIb IKCIIEPUMEHTA B TIOTYUYCHUH HAyIHOU WH(POPMAITHH;

® TIPOBOAUTH MpsIMble U3MEPEHHS (PU3MUECKUX BEIMUMH: BPEMsl, PaCCTOSIHUE, Macca
Tena, oOBEM, cHIla, TemIeparypa, aTMoc(epHOe JaBJI€HUE, BIIAXKHOCTh BO3AYXa,
HaANpsDKEHHE, CUjla TOKA, PaJuallMoOHHBIA (OH (C MCIOIB30BaHUEM JI03UMETPA); MPH ITOM
BBIOMpATH ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHUs W UCTOIb30BaTh MPOCTEHUIIINE METOIbI OIICHKU
IOTPEUIHOCTEN U3MEPEHHUI.

® TPOBOAWTH  HUCCIIEOBAaHWE  3aBUCUMOCTEH  (U3MUECKHX  BEJIMYUH  C
UCTIONB30BAHUEM TMPSIMBIX HM3MEPEHW: TpU OSTOM KOHCTPYHpPOBATh YCTaHOBKY,
buKcUpOBaTh PE3YNHTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYHUH B BHUJIE TaOIUIY
U TpauKOB, JeNIaTh BHIBOBI IO PE3YIbTaTaM UCCIIEI0BAHNUS;

® TIPOBOANTH KOCBCHHBIC HW3MEpPEHUS (U3MUCCKUX BEIWYMH: TPH BBITOJHECHUH
U3MEpEeHUuN  coOMpaTh HIKCIEPUMEHTAJIbHYI0  YCTaHOBKY, CJEIys MPEeIIOKEHHON
WHCTPYKIIUH, BBIYMCIIATH 3HAYCHNUE BEJTMYMHBI U aHAJTU3UPOBATH MOJYyYECHHBIC PE3YIIbTATHI C
YYETOM 3aJJaHHOM TOYHOCTU U3MEPEHUN;

® AHANIM3UPOBATH CHUTYAllMU MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBaTh B
HUX TPOSIBJICHUE M3yYCHHBIX (PM3MYCCKHX SBJICHUH WIM 3aKOHOMEPHOCTCH W MPUMEHSTh
UMEIOIIUECS 3HAHUS JUISl UX OOBSICHEHUS;

® TIOHMMATh NPHHIIMIBI JICHCTBUS MAIWH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB,
yCIOBHSI UX 0€30IaCHOTO MCIIOJIb30BAHUS B IOBCETHEBHON KU3HH;

® UCIOJB30BAaTh TMPH  BBIMOJIHEHHMM YYEOHBIX 3aJa4  HAYYHO-TIOMYJISIPHYIO
aUTEpaTypy o GU3NIECKUX SBICHUSX, CIIPABOYHBIC MaTepHAIIbI, pecypchl IHTepHeT.

BbInyCKHHUK MOJYYHT BO3MOKHOCTh HAYYNTHCS:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCAe008AHULL, PONb QUIUKU 6 pACUIUpEeHUU
npeocmasgienutl 006 OKpyicarowem mupe u ee 8K1ao 8 yayuuleHue Kaiecmea HCusHu,

® UCNONL308AMb  NpUEMbl  NOCMPOEHUs.  Quauyeckux mooenell, MNOUcCKa U
dopMyIuposKU 00Ka3amenbCms GblOGUHYMbIX 2UNOMe3 U MeopemuiecKux 6uvl80008 Ha
0CHOB€ DMRUPUYECKU YCMAHOBNIEHHBIX (PAKMO8;

® CpasHuamb MOYHOCHMb UBMEPeHUs QU3UYeCKUX GelUuduH Nno BeluyuHe Uux
OMHOCUMENbHOU NOZPEWHOCMU NPU NPOBEOEHUU NPAMBIX USMEPEHUL,

® CAMOCMOSAMENbHO NPOBOOUMb KOCBEHHbIE USMEPEHUS U UCCIEe008ANHUS (PUSULECKUX
BeUYUH C UCHOIL30GAHUEM PA3IUYHBIX CHNOCODO08 UMEpeHUs QU3UYEeCKUX BeNUdUH,
8bl0UpamMb  CpeoCcmed UMEPeHUss C YYemom HeoOX0OUMOU MOYHOCIU U3MepeHUll,



0bocHo8bI6AMb  8bIOOP CNOCOOA U3MEPEeHUs, A0eK8amHO20 NOCMAGIeHHOU 3adaue,
nPOBOOUMb OYEHK)Y 00CHOBEPHOCMU NOJIYUEHHBIX Pe3YIbmamos,

® BOCHNPUHUMAMb UHGOPMAYUIO DUUYECKO20 COOEPAHCAHUS 8 HAYYHO-NONYIAPHOLL
aumepamype u cpeocmeax Maccogou UHpopmayuy, Kpumuyecku OYeHueams NOLYYEeHHYIO
UHopMayuro, aHatusupys ee cooepacanue u OanHvle 00 UCMOYHUKe UHDOPpMAYUU;

® co30asamb coOCMBEHHblEe NUCbMEHHble U YCMHble COO0OWeHUsl O @Qu3uUdecKux
ABNEHUAX HA OCHOBE HECKOIbKUX UCMOYHUKO8 UHDOPpMAYUU, CONPOBOHCOAMb 8bICIYNICHUE
npezenmayuetl, y4umsolas 0coOeHHOCMU AYOUMOPUU C8ePCMHUKOB.

MexaHn4yeckue siBJIeHUS

BbINyCKHUK HAYYHUTCH:

® pacro3HaBaTh MEXAaHMYECKUE SIBJICHUS U OOBSICHATH HA OCHOBE HMEIOLIUXCS
3HAHWW OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAaHWUS OTUX SIBICHUW: PaBHOMEPHOE M
HEPAaBHOMEPHOE JIBUKECHHUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIIMHENHOE JIBUKECHHUE,
OTHOCHUTEIIBHOCTh MEXAaHHYECKOTO JBHXKEHHUS, CBOOOJHOE IMaJeHHE TeJ, PaBHOMEPHOE
JBW)KEHHUE II0 OKPYKHOCTH, WHEpPLMS, B3aUMOAECHUCTBUE TEJI, PEAKTUBHOE JIBH)KECHUE,
nepeaayva JaBJICHUS] TBEPABIMU TEJaMHU, KUIKOCTAMH M ra3amu, aTMOC(EpHOE J1aBJICHHE,
IJJaBaHUE TEJI, PABHOBECHE TBEPJBIX TEJ, WMEIOIMIUX 3aKPEIUICHHYI0 OCh BpallCHHS,
Kosie0aTeIbHOe JBUKEHUE, PE30HAHC, BOTHOBOE JIBUKEHUE (3BYK);

® OIKCHIBATh H3YYECHHBIE CBOMCTBA TEI M MEXAHUYECKUE SIBIICHUS, HCIOJIb3Ys
dbuznueckue BEIUYUHBI: MYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, TIEPHO]] 0OpalleHus,
Macca Teja, TUIOTHOCTh BEIEeCTBa, cuia (Cuja TSHKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHUS),
JIaBJICHUE, UMITYJIbC T€Jla, KHHETUYECKAsl YHEPIusl, NOTEHIHAIbHAS SHEPTUs, MEXaHUYECKas
pabora, mexanuueckass moirHocTh, KIIJ[ mpu coBepmieHuun pabOThI C UCHOJIB30BAHUEM
MPOCTOr0 MEXaHW3Ma, Cujia TPEHHUs, aMIUIUTYJa, MEePUOJ M 4YacToTa KoJeOaHW#, NJMHA
BOJIHBI U CKOPOCTb €€ pacHpOCTPAHEHHUs; IPU ONHCAHUU NPABUIBHO TPAKTOBATH
dbuznueckuii CMBICIT MCIOJIB3YEeMbIX BEJIMYMH, UX O0O03HAYEHUS W €IUHUIIBI W3MEpPEHUs,
HaxoIUTh (OPMyINBI, CBA3BIBAIOIINE JAaHHYIO (U3UYECKYIO BEIMYMHY C JIPYTUMH
BEJIMYMHAMH, BEIYHUCIISATh 3HaUeHUE (PU3HMUECKON BEITUUNHBL;

® AHAJIU3UPOBATH CBOMCTBA TEJl, MEXAHWYECKHUE SIBJICHUSI U INPOLECCHI, UCIIOIB3Ys
(bu3UYEeCKre 3aKOHBI: 3aKOH COXPAHECHHS SHEPTUH, 3aKOH BCEMUPHOTO TSATOTECHHUSI, TPUHITUII
cyneprno3unuu cui (HaxoxaeHue paBHojencTByromeit cuibl), I, 1T u 11l 3akonsr HetoToHa,
3aKOH COXpPaHEHUs UMITyJbCa, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena; Opu 3TOM
pa3anyath CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €0 MAaTEMAaTUYECKOE BBIPAKCHHE,

® pa3iIMyYaTh OCHOBHBIC MPU3HAKHM U3YUYCHHBIX (PU3NYECKUX MOJIETICH: MaTepraibHas
TOYKA, HHEPIMAJIbHAsI CUCTEMA OTCUETA;

® pemaTh 3aJa4d, UCIHOJIb3Yysd (DU3MYECKHE 3aKOHBI (3aKOH COXPAHEHHS JHEPTHH,
3aKOH BCEMHUPHOIO TATOTEHHUs, NpuHUMN cyneprno3zuuuu cui, I, II u 111 3akonsl HeroTOHA,
3aKOH COXPaHEHHs UMITYJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GOpMyIIbI,
CBsI3bIBAOIIME (PU3UYECKHE BEIMUMHBI (TTyTh, CKOPOCTh, YCKOPEHHUE, Macca Tefa, TNIOTHOCTh
BEIIIECTBA, CWJIA, JABJICHUE, HUMITYJIbC Te€la, KUHETUYECKas JHEprus, IOTCHIMaIbHAs
SHEPrusi, MexaHuueckass paborta, mexanudeckas MouiHocTb, KIIJ mpocToro mexanusma,
cuja TPEHUS CKOJBXEHHUS, KOd(PPUIMEHT TpeHus, aMIUIUTyAa, NEPHOJ M YacToTa



KoJIeOaHWH, AJTMHA BOJHBI M CKOPOCTh €€ PacCHpOCTPAHEHHS): HA OCHOBE aHAIM3a YCIIOBUS
3a/layd 3alUChIBaTh KPAaTKOE YCIIOBUE, BBIAEIATh (U3NYECKUE BEIUYMHBI, 3aKOHBI U
dbopMyIbl, HEOOXOIUMBIE JJIsl €€ PEeIIeHHs], IPOBOJIUTh PACUEThl U OIICHUBATh PEAIbHOCTh
MOJTYYSHHOTO 3HAYCHUS (PU3HUECKON BETHUNHBI.

BbInyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCH:

® UCNONb308AMb 3HAHUS O MEXAHUYECKUX SBNIeHUAX 8 NOBCEOHEGHOU JHCUZHU O/d
obecneyenus OezonacHocmu npu  obpawjenuu ¢ npubopamu U  MeXHUUeCKUMU
yempoucmeamu, 0Jisi COXPAHEHUsl 300P08bsl U COON0OEHUSL HOPM IKOJI02UHLECKO20 NOBEOeHUs
8 OKpycaroujeli cpede; NPUGOOUNb NpuUMepbl NPAKMULECKO20 UCNOIb308AHUS (PU3ULECKUX
SHAHULL O MEXAHUYeCKUX ABNeHUAX U QU3UYECKUX 3AKOHAX, NpUMepbl UCHONb308AHUSI
80300HOBIAEMbIX UCMOYHUKOS OHEPeUlU, IKON02UYECKUX NOCAeOCMEUL UCCAe008AHUS
KOCMUYECKO20 NPOCMPAHCMS,

® paziuuame epanuybl NPUMEHUMOCIU PUULECKUX 3aKOHO8, NOHUMAMb 6Ce0duull
xapaxkmep (QyHOAMeHMAIbHbIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHU4eCcKol IHep2uul, 3aKOH
COXpAHeHUsl UMNYIbCA, 3AKOH BCEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCTb UCHONb308AHUS
yacmuwix 3axKono8 (3axon I'yka, Apxumeoa u op.);

® HAXO0UMb A0eK8AMHYI0 NPEOJIOHCEHHOU 3a0aye PU3ULECKYI0 MOOelb, pa3peulams
npobnemy KAk HA OCHO8e UMEIOWUXCA 3HAHULL N0 MeXauuke ¢ UCNOIb308AHUEM
mMamemamuiecko2o annapama, max u npu NOMOWU Memoo08 OYeHKU.

TenuioBble siBJIeHUS

BbInycCKHUK HAYYUTCS:

® pacmo3HaBaTh TEIIOBHIC SIBICHHUS W OOBSCHATH Ha 0a3e WMEIOMIMXCS 3HAHWHN
OCHOBHBIE CBOWCTBAa WJIM YCIIOBHUS TMPOTEKAHHWS 3TUX sBIeHUU: MudQdy3us, M3MEHEHUE
obbeMa Ten TpU HarpeBaHWM (OXJIAXICHWHW), OOJNbIIasi CKUMAeMOCTb Ta30B, Malas
C)KMMaeMOCTh KHJIKOCTEH M TBEpAbIX TeJ; TEIUIOBOE paBHOBECHE, HCIIApEHHE,
KOHJICHCAIIMSI, TUIaBJIGHWE, KPUCTAJUIM3AIlNs, KHUIIEHHE, BJIAXKHOCTH BO3/yXa, pa3lInyHbIC
crocoObl  Teruionepenaadu  (TETUIONMPOBOHOCTh, KOHBEKIHS, W3IY4YCHHE), arperaTtHbie
COCTOSIHMS BEILIECTBA,OTJIONICHNE YHEPTUU TPU UCTIAPEHUH KUAKOCTHU U BBIJICNICHUE €€ TIPU
KOHJICHCAIINH T1apa, 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JABIICHUS;

® ONHUCHIBATH H3YYCHHBIE CBOWCTBA TEN W TEIUIOBBIC SBJICHUSA, HCIOIB3YS
dbusznueckue BEIMYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUs, TeMIlepaTypa,
yIenbHas TEIUIOEMKOCTh BEIIECTBA, yJCNbHAs TEIJIOTa TUIABJICHHS, yIENbHAs TEIIoTa
napooOpa3oBaHusi, yJelbHAas TEIJIOTa CrOpaHds TOIUIMBA, KOI()(UIMEHT MOIe3HOro
JNEUCTBUSL TEIJIOBOTO JBUTATENS; TPHU ONHCAHWHM TPABWIBHO TPAKTOBATh (PU3UUYECKUN
CMBICJT WCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAUYCHUS W CIUHMIIBI W3MEPEHHUs, HaXOIUTh
dopMysBl, CBS3BIBAIONIME MAaHHYIO (DU3MYECKYIO BEJIMYMHY C JAPYTUMH BEJIUYUHAMU,
BBIYHCIIATH 3HAYCHUE (PU3NYCCKOMN BEITMYNHBI;

® aHATM3UPOBATH CBOWCTBA TEJ, TEIUIOBBIC SIBICHHUS M TIPOIECCHI, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHSI aTOMHO-MOJIEKYJISPHOTO YYEHHS O CTPOCHUHU BEIECTBA M 3aKOH
COXpaHEHUS SHEPTHUH;

® pa3nuuaTh OCHOBHBIC TNPU3HAKKM H3YYEHHBIX (PU3UYECKUX MOJETEH CTPOCHUs
ra3oB, )KHJIKOCTEH U TBEPBIX TEI,



® TPHUBOJUTH TMPUMEPHI MPAKTHYECKOTO HCIIOIH30BAHUS (PU3NUYECKUX 3HAHUHA O
TEIUIOBBIX SBJICHUSAX;

® pemiarh 33Ja4YM, UCTIONB3YS 3aKOH COXPAHEHUsS SHEPTUH B TEIUIOBBIX MpOIECcCax U
dbopMyIbl, cBA3bIBaroIIMe (U3MUECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TeMIlepaTypa,
ylenbHas TEIUIOEMKOCTh BEUIECTBA, YJENbHAs TEIJIOTa IUIaBJICHHS, YZAelbHas TerloTa
napooOpa3oBaHusi, yAeNbHAs TEIUIOTa CrOpPaHUs TOIUIMBA, KOA((OUIIMEHT TIOJIE3HOTO
JEHCTBUS TEIJIOBOTO JIBUTaTeNsl): HA OCHOBE aHallM3a yCJIOBUS 3a/layMl 3alHChIBATh KPAaTKOE
yCIIOBUE, BBIACTATH (PU3NYECKUE BEIUYUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOTUMBIE NJIsl €€
pemieHus, MPOBOAMTH pacueThl W OIEHWBATh PEATHHOCTh TOJYYCHHOTO 3HAYCHUS
bu3znuecKkoi BeIMYUHBI.

BbINyCKHHUK NMOJYYHUT BO3MOKHOCTh HAYYHTHCS:

® UCNONb308AMb 3HAHUA O MENI0BbIX SABNEHUAX 6 NOBCEOHEGHOU JHCUSHU Ol
obecneyenus  OezonacHocmu npu  obpawjenuu ¢ npubopamu U - MeXHUUeCKUMU
yempotcmeamu, 015 COXpAHeHUs 300P06bsi U COON0EHUsL HOPM IKON02UHLECKO20 NOBEOeHUs.
8 OKpyxcawouwel cpeoe;, NpuUOOUMb NPUMEPLL IKOJOSUHECKUX NOCiedCcmsUutl pabomol
ogueameinell 6HYMPEHHE20 CCOPAHUSL, MENN08bIX U 2UOPOINEKMPOCMAHYULL,

® paznuuame cpanuybl NPUMEHUMOCMU PUULECKUX 3aKOHO8, NOHUMAMb 6Ce0OWUl
xapakmep QYHOAMEHMANbHBIX QU3ULECKUX 3AKOHO8 (3aKOH COXPAHEeHUsi 3Hepeul 8
MeNnJI08bIX NPOYECCax) U 02PAHUYEeHHOCIb UCNOTb3068AHUS YACHHBIX 3AKOHO8,

® HAXOOUMb A0EeK8AMHYI0 NPEOJIONCEHHOU 3a0aue Gu3uuecKyo Mooeb, papeuanms
npobnemy KaK HA OCHOGE UMEIOWUXCA 3HAHUL O MeNna08blX ABNEeHUAX C UCNONb308AHUEM
mMamemamu4eckoeo annapama, max u npu NOMowu Memooo8 OYeHKU.

DJIeKTPUYECKHE U MATHUTHBIE SIBJIEHUSI

BbInycKHUK HAYYUTCS:

® DACIO3HABATH DJIEKTPOMATHUTHBIC SIBJICHUS U OOBSCHATH Ha OCHOBE MMEIONTUXCS
3HaHWW OCHOBHBIC CBOMCTBA WJIM YCIIOBHSI TIPOTCKAHMS ITUX SIBJICHHMN: DJCKTPU3ALUS Te,
B3aMMO/JICHCTBUE 3apsAJIOB, DJIEKTPUUYECKUH TOK U €ro JeWCTBUS (TEIJIOBOE, XMMHYECKOE,
MarHMTHOE), B3aMMOJIEHCTBUE MArHUTOB, OJJICKTPOMArHUTHAs WHIYKIUS, JIeHCTBUE
MarHUTHOTO TIOJII Ha TMPOBOJHHUK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKEHHYIO YacTHILY,
JNEHCTBUE DJIEKTPUUECKOTO TOJsI HA 3apsHKEHHYIO YaCTHILY, JJIEKTPOMArHUTHBIC BOJHBI,
NPSMOJIMHEHHOE PaclpOCTpaHEHUE CBETa, OTPAaXEHHE W MPEJIOMJICHHE CBETa, JUCIEpCHUs
CBeTa.

® COCTaBIIATH CXEMBI EKTPUUECKUX IIETIeH C TIOCIEA0BATEILHBIM U MapaJUIeIbHBIM
COCTMHCHUEM D3JIEMEHTOB, pa3jnyasi YCIOBHbIE 0003HAUYCHUS 3JIEMEHTOB AJICKTPUYCCKHX
nenei (MICTOYHUK TOKa, KIII0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIEPMETP, BOJILTMETD).

® JICIOJIb30BAaTh ONTHYECKHUE CXEMBbI I TOCTPOCHUS H300paKEHHH B IIOCKOM
3epKajie U coOMparomeii TuH3e.

® OMKCHIBATH M3yYEHHBIC CBOWCTBA TENI M DJIEKTPOMATHUTHBIC SBJICHUS, UCTIONB3YS
(¢u3nYecKre BEIWYHMHBL: DIICKTPHUSCKUN 3apsij, CHila TOKa, DJIEKTPHUECKOE HAINpsHKCHUE,
AIIEKTPUYECKOE  COMPOTUBJIICHHME, YACIBbHOE  CONPOTHBICHHWE  BelIeCTBa, pabora
ANIEKTPUUECKOTO MOJIsI, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSHHE M ONTHYECKasl CHJIA JIUH3BI,
CKOpPOCTP IJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTa CBETA; NMPH OMHCAHUU BEPHO



TPAKTOBaTh (PU3WYECKUN CMBICI UCIOJB3YEeMbIX BEIMYMH, UX OOO3HAYCHHS W CIUHUIIBI
U3MEpEeHUus; HaxXOoAUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYUHY C
JIPYTUMH BeJIMYMHAMU.

® AHAIM3UPOBATH CBOWCTBA TEJN, OJJICKTPOMArHUTHBIC SIBIICHUS ¥ TIPOIECCHI,
UCIOJNB3Ysl (PU3MYECKUE 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsiia, 3akoH Oma
JUIsE ydacTKa Iienu, 3akoH J[xoyms-JIeHra, 3aKoH NPSMOJIMHEHHOTO pPacIpOCTPaHEHUS
CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH MPEJOMJICHUS CBETa; MPU ITOM pPA3NIUYATh
CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA U €T0 MaTEMaTUYECKOE BhIPAKEHHE.

® TPHUBOJUTH TMPUMEPHI MPAKTHUYECKOTO WCIOIb30BaHUS (PU3NYECKUX 3HAHUHA O
AIIEKTPOMArHUTHBIX SBJICHUSIX

e pemiaTh 3a/1aud, UCTIONB3Yyd (U3MUYECKUE 3aKOHBI (3ak0oH OMa 1Jis y4yacTKa IIeNH,
3akoH Jxoyns-JIeHna, 3aKk0H IPSIMOJIUHEITHOTO paclpOCTPAHEHUS CBETA, 3aKOH OTPaXKEHUs
CBETa, 3aKOH IMPEJIOMJICHUS CBeTa) M (OPMYJIbI, CBSA3BIBAIOIINE (PU3UYECKUE BEITUUMHBI
(cuma TOKa, DJIEKTPUYECKOE HANpPsDKEHUE, DJIEKTPUUYECKOE COMPOTHBICHUE, YICIBHOE
COMPOTHBIICHHE BEIIEeCTBa, paboTa AIIEKTPUYECKOTO IOJIA, MOIIHOCTh TOKa, (OKYCHOE
pPacCTOSIHAE W ONTUYECKasl CHJIa JTUH3BI, CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTHHA BOJIHBI
M YacTota  CBeTa, dopMyibBl  pacueTa  JJIEKTPUYCCKOTO  COMPOTHBIICHHUS
MPUIIOCIIEIOBATEIFHOM U MapajieIbHOM COEIMHEHUHU MPOBOJHUKOB): HA OCHOBE aHAIM3a
YCIIOBUS 33J1a4Ml 3alICBhIBATh KPATKOE YCIOBHUE, BBIICIATh (PU3NUCCKUE BEITMUHHBI, 3aKOHBI
u (hopMyIbl, HEOOXOIUMBIE IS €€ PelIeHUs, TPOBOAUTH PACUETHI M OLIEHUBATh PEATbHOCTh
MOJIYYEHHOTO 3HaYeHUS (PU3NUECKON BEJTMYUHBI.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCSH:

® UCNONBL308AMb 3HAHUS 00 2JIEKMPOMASHUMHBIX SAGNEHUSIX 8 NOBCEOHEBHOU HCUZHU
o obecneyenuss Oe3onacHocmu npu odpawjeHuu ¢ Nnpudopamu U MexXHU4ecKUMu
yempoucmeamu, 0Jisi COXPAHEHUsL 300P08bsl U COON0OEHUSL HOPM IKOJI02UHLECKO20 NOBEOEeHUS
8 OKpydrcalouell cpeoe;, NPUBOOUMb NPUMEPbL GIUAHUSL IIEKMPOMASHUMHBIX U3TYYEeHUL Ha
JHCUBbLE OPSAHUIMDL,

® paziuuame paHuybl NPUMEHUMOCU PUULECKUX 3aKOHO8, NOHUMAMb 8CE0OUUlL
xapakxmep QYHOAMEHMAIbHLIX 3AKOHO8 (3aKOH COXPAHEHUs JJIeKMpuuecKko2o 3apsaoa) u
02PAHUYEHHOCb UCNOIb308AHUSL YACMHBIX 3aKOHO8 (3akoHn Oma 0 yuacmka yenu, 3aKoH
JDicoyns-Jlenya u op.);

® UCNONb308AMb  NpUEMbl  NOCMPOEHUs  uauyeckux Mmooenet, Houcka u
GdopmynuposKu 00KA3AMeNbCme BbIOBUHYMBIX 2UNOME3 U MeopemuyecKux 6bl80008 Ha
OCHOBE IMNUPUYECKU YCMAHOBIIEHHbIX (DAKMO8;

® HAXO0UMb A0EeK8AMHYI0 NPEOJIOHCEHHOU 3a0aye PU3ULECKYI0 MOOelb, pa3peuams
npobnemy KAk HA OCHO8e UMENWUXCA 3HAHUU 00 3I1eKMPOMASHUMHBIX SNEHUAX C
UCNOIL308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOuwU Memoo08 OYeHKU.

KBaHTOBBIC SIBJICHUS

BbInycKHUK HAYYUTCS:

® DPACIO3HABaTh KBAHTOBBIC SIBIICHUS M OOBSICHATH HA OCHOBE UMEIONIUXCS 3HAHWUN
OCHOBHBIE CBOWCTBA WM YCJIOBHSI TPOTEKAHUS JTHUX SBJICHUI: €CTECTBCHHAs U
UCKYCCTBEHHAsl PaJMOAKTUBHOCTb, O-, - W Y-U3JIy4YCHHUsS, BO3HUKHOBCHHEC JTUHEHYATOTO



CHEKTpa U3TyYEHUS aTOMA;

® OIMCHIBATH M3YYCHHBIC KBAHTOBBIC SBJICHHS, MCIIONB3Ysl (PHU3MYECKHUE BEITUYUHBI:
MaccOBO€ YHCIIO, 3apsAI0BOE YHCIO, MEPUOJ Tojypacmana, SHeprus (OTOHOB; TIpHU
ONMHMCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3WYSCKUN CMBICT HCIOJIb3yEeMbIX BEIMYUH, WX
0003HAUCHUS W CIWHUIBI W3MEPCHUsS; HaXOIUTh (OPMYIBI, CBS3BIBAIONINE JTaHHYIO
(GuU3HYECKYI0 BEIWYUHY C JPYTUMH BEIUYMHAMH, BBIYUCIATH 3HAYCHHE (PU3HUECKOU
BCJTMYMHBI;

® aHATM3UPOBAaTh KBAHTOBBIC SIBIICHUS, WCIONB3ysd (HU3MYECKHE 3aKOHBI U
MOCTYJIATHI: 3aKOH COXPAHCHHSI YHEPTHH, 3aKOH COXPAHECHHUS AJICKTPUUIECKOTO 3apsija, 3aKOH
COXpaHEHUSI MacCOBOT0 YHMCJIa, 3aKOHOMEPHOCTH M3JIYYCHHUS M TIOTJIONICHUSI CBETa aTOMOM,
OpH OTOM pa3indaTh CJIOBECHYI0 (OPMYIMPOBKY 3aKOHAa W €ro MaTeMaTHYeCcKoe
BEIPAKEHUE;

® pa3IU4aTh OCHOBHBIC MPU3HAKU IJITAHETAPHON MOJICIIM aTOMa, HYKJIOHHOW MOJICITN
aATOMHOTO SIIPa;

® TIPUBOJUTH NMPUMEPHI MPOSBICHUS B MPHPOJE M MPAKTHYECKOTO HCIOIH30BAHHUS
PaJIMOAKTUBHOCTH, SIZICPHBIX U TEPMOSICPHBIX PEAKIIUHA, CIEKTPATBHOTO aHAJIH3a.

BbInyCKHHK NMOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONL308AMb NOJYHYEHHbIE 3HAHUSL 6 NOBCEOHEBHOLU JICUSHU NpU 0OpaweHuu ¢
npubopamu U MeXHUYeCKUMU YCMpoUucmeamu (Cuemuux UOHUSUPVIOWUX —YACTuy,
0o03umemp), 05l COXPAHeHUs: 300P08bsL U COONOOEHUSI HOPM IKOLO2UHECKO20 NOBeOeHUsl 8
oKpycaroweli cpeoe;

® COOMHOCUMb IHEPIUIO CES3U AMOMHDIX S10ep C 0epeKmom Maccol,

® NpPUBOOUMb  NpUMePbl  GIUAHUSL  PAOUOAKMUBHBIX — UIYYEHUL HA  JCUBbLE
Op2aHU3Mbl, NOHUMAMb NPUHYUN OeUCmBUs O003UMempa U pasiuiams YCiosus e2o0
UCNONIb308AHUSL,

® NOHUMAMb IKOJLO2UYeCKUe Npobremvl, BO3HUKAIOWUE NPU  UCNOIb308AHUU
AMOMHbBIX ~ JIEKMPOCMAHYUL, U NYMU  peweHuss Smux npooaem, NnepcneKmubol
UCNONb308AHUS YRPABIAEMO20 MEPMOSIOEPHO20 CUHME3 .

DJIeMEeHThI ACTPOHOMHUM

BpInyCKHUK HAYYHTCH:

e yKa3piBaTh Ha3BaHus TutaHeT COJHEYHOM CHCTEMBI; pa3jndaTh OCHOBHBIC
NPU3HAKA CYTOYHOTO BpallleHHs 3Be3HOTO HeOa, nBrokeHus Jlyawl, CoiHIIA W TUIaHET
OTHOCHUTEIIBHO 3BE3]I;

® TIOHMMATh PA3IMYUUS MEXKTY IeIHUOLNECHTPUICCKOW U IeOIICHTPUICCKON crcTeMaMu
MUDA;

BbInyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCS:

® yKazvleamsv 0OWjue C8OUCMEa U OMIAUYUS NIAAHem 3eMHOU 2pYNnbl U NIaHem-
eueanmog; manvix men COIHEYHOU cucmemvl U OONLUWUX NIAHEM, NOIb308AMbC KAPMOU
36€30H020 Heba npu HAOIIOeHUAX 36€30H020 Heba,

® pasiuuameb OCHOBHbIE XAPAKMEPUCMUKU 368e30 (pasmep, ygem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMnepamypotl;

® pasziudambs cunomesvl o npoucxoofcdeﬂuu Conneunoti cucmemai.



Coaep:xkanue y4eOHOro npeamera (puznka
du3uKa Kak Hayka. MeToabl HAYyYHOT 0 MO3HAHMS MPUPOABI.

®dusuka — (¢yHIZaMeHTaNbHas Hayka O mpupoae. HayuHble MeToabl MO3HAHMS
OKpyKarouiero mupa. Ponp sKcnepuMeHTa M TEOpPUM B IPOLIECCE IMO3HAHUS IPHUPOIBI.
MonenupoBanue siBaeHUN U 00BEKTOB Npupoabl. Hayunble runoressl. Posib MaTeMaTHKU B
buzuke. Puznyeckue 3aKOHBI M TEOPUHU, TPAHUIBI HMX MPUMEHUMOCTH. [lpuHnUMN
cooTBeTcTBUA. OCHOBHBIE 3JIEMEHTHI (PU3UUECKOM KApTUHBI MUPA.

MexaHuka

MexaHuueckoe JBUKEHHE M €ro  OTHOCHTENbHOCTh. CrocoObl  omucaHus
MEXaHMYECKOro JBWKEHUS. MarepuanbHas TOYKa Kak MpuUMep (PU3NYECKOM MOIEIH.
[lepemenenne, CKOPOCThb, YCKOPEHHE.

VYpaBHEHUST TPSIMOJIMHEHHOTO PAaBHOMEPHOTO U PABHOYCKOPEHHOI'O JBH)KEHHSI.
JIBM>KEHME 10 OKPYXHOCTH C ITOCTOSTHHOM 10 MOAYJIIO CKOPOCThIO. LleHTpocTpemuTensHoe
YCKOPEHHE.

[IpuHuun cynepno3uuuu Cuil. 3aKOHbl JUHAMHKM HpOTOHA ¥ TrpaHULBl HX
npuMeHnMocTh. MHepiumansabie cuctemsl orcuera. [IpuHnmn otHocutensHOCTH [Manmites.
[IpocTpaHCTBO U BpeMsl B KJIIACCHUECKON MEXaHUKE.

Cuiibl TSXECTH, YOIPYTrOCTH, TPEHUS. 3aKOH BCEMUPHOr0 TAroTeHus. 3akoHbl Keruepa.
Bec u HeBecOMOCTb. 3aKOHBI COXPaHEHUs MMIIyJIbCA W MEXAaHMYECKOM DHEPTHH.
Hcnonb30BaHWe 3aKOHOB MEXAHUKH I OOBSICHEHUS JBUIKEHUS HEOECHBIX TENm W s
pa3BUTHSI KOCMUYECKUX HCCIIeNOBaHUNA. MOMEHT CWJIbl. YCIOBHS PaBHOBECHS TBEPJOIO
Tena.

Mexannueckre KoneOaHusa. AMIUIMTYAa, TEpUojA, YacTtoTa, ¢asza KoyeOaHuil.
VYpaBHeHHe TrapMoOHHUYeCKUX KoyiebaHuil. CBOOOJHBIE W BBIHYXKICHHbIE KOJIEOaHUS.
Pesonanc. ABtokoneOanus. MexaHnudeckue BOJIHBIL. [lomepedHble W TPOJOTBHBIE BOJHBI.
JInuHa BONHBI. YpaBHEHHE TapMOHMYECKON BOJHBI. (CBOICTBA MEXaHWYECKHX BOJIH:
OTpaXkeHHe, MpesoMieHne, uHTeppepeHuus, Tudpakuns. 3BYKOBbIEC BOJIHBI.

Jlabopamopnuie padomut
N3yueHrne paBHOYCKOPEHHOTO JABUKEHUS.
N3MepeHne )KeCTKOCTH MPY>KUHBI
N3mepenne koddduiirenta TpeHus.

> wnh e

I/I3yquHe ABVIKCHUSA TCII IO OKPYKHOCTH IO HGﬁCTBHGM CHIJIBI TAXKECTU U

YIPYTOCTH.
N3ydenue 1BUKEHUS Tena, OpOIIEHHOTO0 TOPU30HTAIBHO.

o o

N3ydeHue 3aKkoHa COXpaHEHUS MEXaHUYECKOW dHEpPruu
/. M3ydeHue ycIOBHI paBHOBECHS TEJI MO JEHCTBUEM HECKOIBKUX CHIL
Jlabopamopnuie padomul puzuueckozo npaKkmuKkyma
Brruncnenue ko3¢ uirenta TpeHus, UCMOoJb3ys 3aKOH COXPaHEHUS SHEPTrun
Omnpenenenune KIIJI moasmxkHOTO 610K



OHpCI[CJICHI/Ie MacCChbI T€JIa METOAOM I'HAPOCTATUICCKOI'O B3BCIINBAHMWA
HSY‘I@HI/Ie BTOPOTI'O 3aKOHA HrroTona

Mouiekyasipaast pu3uka

AToMHCTHYECKAasl THIIOTE3a CTPOCHHs BEIIECTBA M €€ JKCIEPUMEHTAIBHbBIE
J0Ka3arenbcTBa. Mojienb uaeanbHoro raza. AOcotoTHas TeMiepaTtypa. Temneparypa Kak
Mepa CpelAHEH KHHETHMYECKOW HHEPruu TEIUIOBOro JBHKEHUs dYacTull. CBs3b MeEXay
JABJICHUEM UJICAIBHOTO I'a3a U CPEAHEN KNHETUYECKOM YHEPIUEN TEIUIOBOTO JBUKEHUS €T0
MOJIEKYIL.

YpaBHEHHE COCTOSHHA UACAIBHOTO raza. M3sompouecchl. [ panuyvt npumenumocmu
MoOenu u0eanbHo2o 2asa.

Mopene ctpoenust xuakocreil. IloBepxHocTHOe HaTskeHue. HacelmeHHble U
HEHACBIILEHHBIE Napbl. BiaxHOCTh BO31yXa.

Mogenb cTpoeHHus] TBEpAbIX Tell. MexaHuueckue CBOMcTBa TBepAbIX Tenl. [ledekTs
KPUCTAJUIMYECKOM pEeIIeTKU. VI3MeHeHus arperaTHbIX COCTOSSHUM BEIIECTBA.

BHyTpenHsst sHeprust u cnocoObl ee n3MeHeHus. [lepBblif 3aKOH TEPMOAMHAMUKH.
Pacuer kosMuecTBa TEIUVIOTHI MPU HM3MEHEHHM AarperaTHOrO COCTOSIHHS —BELIECTBA.
AnuabatHbli  mporecc. BTopoil 3aKOH TEPMOIMHAMUKH U €20 CMAMUcCmuyeckoe
ucmonkosanue. llpuHnunel aedcTBus TerwioBbix MamuH. KIIJ[ TermioBoil MaliuHBL.
[TpoGieMbl PHEPTETUKU U OXpaHa OKPYKAIOIIEH CPeIbl.

Jlabopamopnuie padomui

8. MWsyuenwue 3akona ['eii-Jlroccaka.

9. MUzyuenue ypaBHEHUS TEIUIOBOTO OanaHca

10. Onpenenennie Macchl BO3yXa B KJIACCHOW KOMHATe.

11. Onpenenenue moxayns FOnra.

Jlabopamopnusie padbomel puznpakmuxkyma

N3mepenue naBieHus Bo3ayxa
OrnpeneneHue TOMUMHBI MACIISIHOM TUIEHKU

Aaekrpocratuka. [locToOAHHBIN TOK

DJIeMEHTApHBINA AJEKTPUUECKUI 3apsi. 3aKOH COXpAHEHUs 3JIEKTPUUECKOTO 3apsija.
3akoH Kynona. HanpsokeHHOCTh asexTpudeckoro mnons. Ilpunnun cynepnosunnu
dNeKTpuueckux  mosied.  IloreHuman — snekrpuyeckoro  noiiss.  IloTeHnuanbHOCTH
aNeKTpocTaTuueckoro mnosis. Paznocts noreninuanos. Hanpsokenue. CBsi3b HaNpsHKEHUS C
HaIPSHKEHHOCTHIO JIEKTPUUECKOTO TIOJIA.

[IpoBOmHMKM B DJICKTPUYECKOM TIOJ€. OJeKTpuueckas eMKocTh. KoHaeHcartop.
CoenuHeHrne  KOHJIGHCATOPOB.  JIMANEKTpUKM B DJIEKTPUYECKOM  ToOJie. DHEprus
AIEKTPUIECKOTO TOJISI.

Onektpuueckuit Tok. [locnenoBarenbHOE U MapamiebHOE COEAMHEHUE MPOBOJHUKOB.
Onektponswxkymas cuina (DAC). 3akon Oma [ TOJHOW BIEKTPUUYECKOW LETH.
DNEeKTPUUECKUN TOK B MeETajliaX, dJEKTPOJIMTaX, ra3aX W BaKyyMme. 3aKOH JJIEKTPOJIHu3a.
[Ina3ma. [TonynpoBoanuku. CoOCTBEHHAs: U TPUMECHAs POBOJUMOCTH MOIYTPOBOJHUKOB.



[TonnynpoBoaHuKOBBINA 10, [1onynpoBOAHUKOBBIE U BAKYYMHBIE ITPUOOPBI.
Jlabopamopnusie padomut

12. N3yuyenue nocneaoBaTeNsHOTO U MapalIeIbHOTO COSTUHEHUS TTPOBOAHUKOB
13. Uzmepenne D/1C 1 BHYTPEHHETO COMPOTHBIICHHUSI UICTOYHHKA TOKA.
14. smepeHue yaenpHOTO COMIPOTUBIICHHUS TPOBOTHUKA.

Jlabopamopnuvie pabomel puznpakmuxkyma
3aBUCUMOCTb COIIPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI
N3yueHne 3aKOHOB 3JIEKTPOJIN3a
3aBUCUMOCTb COIIPOTUBIIEHUS TOTYIPOBOIHUKOB OT TEMIIEPATYPhI U CBETA
[Toctpoenne BAX monynpoBOAHUKOBOTO UO/1a

MarnuTHoe 1moJie

Nunykuust MarHuTHOrO moiis. [IpuHIUMN Cyneprno3uiuu MarHUTHbIX mnojied. Cuna
Awmrmepa. Cuna Jlopenna. Onexmpousmepumenvhvle npubopwl. Maenumuvle ceoticmea
geujecmaa.

MarHuTHbIl TOTOK. 3aKOH »3ieKkTpomMarHuTHoM wuHaykuuu Dapanes. Buxpeoe
anektpudeckoe mnoise. IlpaBmio Jlenma. Camomuaykums. MHAYKTHBHOCTB. OHeprus
MarHUTHOTO TIOJISI.

Jlabopamopnuie padomui
15. HabGmronenue neiicTBUsg MarHUTHOIO I10JIA Ha TOK.
16. 3yuenue sSBIEHUS IEKTPOMArHUTHON MHIYKIIUU.
Jlabopamopnuwie padomel puznpakmuxyma
W3mepenne MarHuTHOM MHAYKIUU 3EMIIH.
Brruncnenue cunbsl Ammepa
N3mepenune nHAYKTUBHOCTH KaTYIIIKH.

DJIEeKTPOMATrHUTHbIE KOJIeOAHUS M BOJIHBI

Mexannueckne kojeOanus u BouHbL. KonebarenbHbli KOHTYp. CBOOOIHBIE
DIIGKTPOMArHUTHBIE — KoJieOaHUsl.  BBIHYXJEHHBIE  DJIEKTPOMarHUTHBIE  KOJIeOaHUs.
[lepemennblii TOK. [leHicTByIOIME 3HAYCHHs] CHIIBI TOKAa W HampspkeHus. Kowdencamop u
KamywKka 6 uYenu nepemMeHHo2o moxa. AxmusHoe conpomusienue. IDIeKmpudecKuu
pesonanc. Tpancghopmamop. TIpon3BoACTBO, Tepenaya U MOTPEOJICHHE DIIEKTPUYECKON
SHEpPTrUHu.

DJIEKTpOMarHuTHoe  moje.  Buxpesoe  snexkmpuueckoe — noie. CxopocTb
AJIEKTPOMArHUTHBIX BOJH. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH. [Ipunyunvl paouocesasu u
menesuoeHuUsl.

CBer kak »dnekTpoMarHuTHas BoiHa. CkopocTh cBera. MHTepdepeHius cBera.
Kocepenmnocmo. Jludpakuus ceta. Judpakuuwonnas pemerka. [loaspuzayus ceema.
3aKoHbI OTpakeHMsI U TpesnomieHust cBeta. [lonHoe BHyTpeHHee oTpaxkeHue. Jlucnepcus
cBeTa. Pa3nuuHble BUJIBI JIEKTPOMArHUTHBIX M3IYyYEHUN, UX CBOMCTBA U MPAKTUUYECKUE
npuMmeHeHus. QPopmyna TOHKOW JMH3BL. OnTtuueckue npubopsl. Paszpewarowas
CNOCOOHOCMb ONMUUECKUX NPUOOPOS.

[Toctynatsl cnenMagbHON TEOPUM OTHOCUTENBHOCTH ODHHIITEWHA. [Ipocmpancmeo u



epems 8 cneyuanvbHou meopuu omuocumenvuocmu. llonHass sHeprus. DHEprus IOKOS.
PenstuBucTckuit uMnyibC. Cés13b NOAHOU dHEPSUU C UMARYILCOM U MACCOU mend.
Nznydyenus u ciektpbl. UK, Y® u R-uznydenus.

Jlabopamopnuie pabomui
17. Onpenenenue ycKopeHUsi CBOOOTHOTO MaJICHUS C TOMOIIBI0 MasiTHUKA
18. OmeHKa ITMHBI CBETOBOM BOJIHBI 110 HAOJIOICHUIO TU(PAKIIUN Ha TIEITH.
19. Usmepenue nokasaTens MpeIoMIICHHsI CTEKIIA.
20. Onpenenenne HOKYCHOTO PACCTOSIHUS COOMPAFOIICH JTUH3HI.
Jlabopamopusie pabomul pusnpakmukyma
Brruncnenue onTuyeckoi CHIIbI pacCenBaOIIEH JTMH3bI

KBanroBas ¢puszuka
['unoteza M.Ilnanka o kBanTax. @otorddexr. Onbitel A.I'.CToneToBa. YpaBHEeHUE
A.DiiHmreitna s potodadpdexra. doron. Onbrtel [1.H.JIebenesa u C. 1. Basunosa.
[InanerapHas mozxens aroma. KBantoBble mocTynatel bopa u nuHeWuYaTble CIEKTPHI.
['unotre3a ne bpoilis o0 BONHOBBIX CBOMCTBAxX dyacTuil. Jludpaxius 3JIEKTPOHOB.
Coomnowenue Heonpeoenennocmetl [ etizenbepea. CnowmaHHoe U BbIHYIHCOEHHOE
usnyuyenue ceema. Jlazepsl.

Mopgenu cTpoeHHss aTOMHOroO sapa. SnepHsle cwibl. HykiioHHas Momens sapa.
Oueprust cBsizu siapa. Jlepext maccel. SAnepubie cnekTpsl. fAnepHble peakuuu. llemnas
peaknus aeneHus saep. Aoepuas snepeemuxa. Tepmosioeprwiii cunmes. PaqnoakKTHBHOCTb.
Jlozumempus. 3aKOH paAUMOAKTHUBHOTO pacnaja. JIKonozuyeckue npobaemvl pabonivl
AMOMHbBIX INEKMPOCManyuli. Brusanue paduoakmuensix uznyyenuii Ha Hcugvle OpeaHu3Mbl.

Cmamucmuyueckuii xapakmep npoyeccoé 6 Mukpomupe. DIEMEHTapHbIC YaCTHUIBI.
Dynoamenmanvhsie 83aumMooeticmeus. 3aKoHbl COXPAHEHUs 8 MUKPOMUPE.
Jlabopamopnuie padomui
21. VI3ydeHue TpeKOB 3apsiKEHHBIX YACTHUI]
Jlabopamopnwie padomul puznpakmuxyma
Brruncnenue nocrosaHon [lnanka, ucrnosnp3ys MOIynpOBOAHUKOBBIN Ja3ep
Crtpoenue BceceseHHo
ConHeuHass cuctemMa. 3Be3[bl W MCTOYHUKHM uX dHepruu. CoBpeMeHHbIE
MPEJCTABICHUS O MPOUCXO0KACHUH U 3Bomtonuu CoiHia u 38e31. Hama [Manaktuka. Ipyrue
raiakTuku. [IpocTpaHcTBeHHBIE MacimTabbl Habmromaemoir Bcenennoit. I[lpumMeHuMOCTH
3aKOHOB (DM3UKU I OOBSICHEHHSI IPUPOJII KOCMUUYECKUX 00BEKTOB. «KpacHoe cMmenieHne»
B CMEKTpax rajakTuk. COBpeMEHHBIE B3IJISbl HA CTPOEHUE U 3BOTIOLINIO BeeneHHoil.
Jemoncmpayuu
dotorpadun ConHia ¢ NITHAMU U IPOTyOepaHLIaMHu.
dotorpaduu 3BE3THBIX CKOTUICHUH U Ta30MbLIEBBIX TYMaHHOCTEH.
dotorpadun raJaKTHK.
Haonwoenusn
KommnbroTepHoe MoenupoBaHue IBIKCHHS HEOSCHBIX TeJ.



TEMATHUYECKOE INNIAHUPOBAHUE
ypokoB ¢usuku B 10 «A» kiacce
Ha 2020 - 2021 yuyeOHblii TOJ

Ne tembl | HammeHnoBanme pa3agena / Koua-Bo yacoB | Konrpoubsnsie (KP) n
TeMa Jadoparopusbie (JIP)
padoThI

1. | Benenue. [loBTOpeHue 6 -

2. | Mexanuka. Kunemaruka 23 1KP, 2JIP

3. | Mexanuka. /lunaMuka 27 1KP, 3JIP

4, Mexanmnka. 3aKOHBI 17 1KP, 1JIP
COXpaHEeHUs

5. | Mexanuka. CraTuka. 6 LJIP

6. | MKT ( MonekynspHo- 27 1KP, 3JIP
KHUHETUYECKas TEOpusl)

7. | TAK (Tepmonunamuka) 15 IKP, 1JIP

8. | DmektpocTaTruka 21 1KP

9. | 3aKkOoHBI MOCTOSTHHOTO TOKA 14 3JIP

10. | DaexTpuuecKHil TOK B pa3HbIX 10 IKP
cpenax

11. | IloBTOpeHue 9 -

BCEI'O 175 7KP, 14JIP
TEMATHUYECKOE IINIAHUPOBAHUE
ypokoB ¢u3uku B 11 «A» xmacce
Ha 2020 - 2021 yueOHbIN TO
Ne templ | HammeHoBaHue pasgesa / KoJ1-Bo yacoB KonTposabubie (KP) n
TeMa Jabopartopusbie (JIP)
padoThI

1. | Beenenue. [loBTOpenue 2 -

2. | DaeKTpoMarHuTHOE MoJie 20 1KP, 2JIP

3. | DnekTpoMarHuTHbIE 30 IKP, 1JIP
KOJIeOaHUs U BOJTHBI




4. | OnTuka 38 1KP, 3JIP
5. | Teopust OTHOCUTENBHOCTH. 5 -
6. | AtomHas dpuszuka. 25 IKP, 1JIP
7. | Ctpoenne Beenennoit 11 1KP
8. | ®usmueckuii MpakKTUKyM 17 14JIP
9. [ToBTopenue. O600IICHNE 28 -
Kypca pusuku
BCEI'O 175 5KP, 7JIP




