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IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DuU3uKay J0JKHBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3ULUEN JIMYHOCTH, CHCTEMOM LICHHOCTHBIX OpPHEHTAlUil, IO3UTHBHBIX BHYTPEHHHUX
yOeXKIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHHe KU3HEHHOTO OIBITA U OIBITA JAEATEIBHOCTH B IIPOLIECCE PEANU3ALUUA OCHOBHBIX
HAIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPakIaHCKOr0 BOCIIMTAHHUSA:

¢ chOPMHUPOBAHHOCTDh TPAKIAHCKOM TIO3WIMHM OOYyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [I[PUHATHE TPAJULUOHHBIX OOIICUYETOBEUECKUX T'YMAaHHUCTUYECKMX U JIEMOKPATUYECKUX
IICHHOCTEIA;

®FOTOBHOCTh BECTU COBMECTHYIO JI€ATEILHOCTh B MHTEpecax Ipa)KIaHCKOro OOIEeCTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHE B3aUMOJCICTBOBaTh C COLMAIbHBIMU HMHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAUEHUEM;

® TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM EATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

¢ c(hOPMUPOBAHHOCTH POCCHICKOM TPayKAAHCKON NICHTUYHOCTH, TATPHOTH3MA;

® [[CHHOCTHOE OTHOUIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUHCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHHUS;

® C1I0OCOOHOCTh OLIEHMBATh CUTYaLMIO0 U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH, B TOM 4HCIE B JAEATEIBHOCTU
y4€HOT0;

® OCO3HAHME JMYHOIO BKJIa/1a B IOCTPOEHUE YCTOHYHUBOTO Oy TyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA

® 5CTETHYECKOE OTHOILIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HAYYHOTO TBOPUECTBA, IPUCYILETO

¢duznyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HTEpPEC K Pa3IMYHbIM cdepaM NpoPecCHOHATbHOW JEeATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBINA BHIOOp Oyayieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIAHBI,

® TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JacTH (GHU3UKH HA
MPOTSHKEHUM BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

e chopMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHE TIJI00AJBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® [UIAHUPOBAHNE U OCYIIECTBIIEHNE JNEHCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

® pacIIMpPEHHE OIbITa JACSITEIBHOCTH 3KOJOTMYECKOW HANpaBIECHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUM 10 (PU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

¢ c(hOPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO

pa3BUTH (PU3UYECKON HAYKH;



® OCO3HAHME LIEHHOCTH HAYYHOW JeSITeIbHOCTH, TOTOBHOCTD B MPOLIECCE N3YUEHUS (PU3UKU
OCYLIECTBIIATh NPOCKTHYIO U MCCIIEI0BATENbCKYIO AEATEIILHOCTh HHIAUBUAYAIbHO U B
rpyImIe.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/bHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBuA:

® CAaMOCTOATENIBHO (HOPMYITUPOBATh M AaKTyaJU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
® OIIpE/IEIATh LN AEATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHKEHMUS;

® BbIAABJIAATD 3dKOHOMCPHOCTH MW IPOTHBOPCUYHUA B PACCMATPUBACMBIX (bHSquCKI/IX
SABJICHUSAX,

epa3pabarbiBaTh IUIAH peIICHHS MpoOJeMbl C y4&TOM aHalM3a HMMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

® BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE DPE3YJBTAaTOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

® KOOPAMHUPOBATh M BBIIOJIHATE pabOTy B YCIOBUSAX PEAITBHOTO, BHUPTYAIBHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

® pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELICHUH KU3HEHHBIX IPOOJIEM.

ba3oBble ncciienoBarebCcKue AeiCTBUA:

®BIIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIOUEBBIMH TMOHSATUSMU U METOJaMH (U3NYECKOM
HAYyKH;

® BIIJICTh HABBIKAMH YYCOHO-HMCCIICAOBATEIHCKOW M MPOCKTHOW JIEATEIBHOCTH B 00JacTH
($U3UKHA, CHOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSATEIbHOMY TOUCKY METOJ0B
pemieHuss 3anad  (U3MYECKOTO COJAEP)KAHUS, MPUMEHEHHUIO pa3IUYHbIX METO/I0B
MO3HAHUS;

® BJIAJIETh BUJIAMU JCATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALNH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMUHBIX YUYEOHBIX CUTYAIUSIX, B TOM YHCIIE PU
CO3JITaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKH;

® BBISIBJISITh [TPUUMHHO-CIICJCTBEHHBIE CBA3M U AKTyallM3UPOBATh 3aJady, BbIJBUraTh
TUNOTE3y €€ pelleHUs, HaXOAuUTh apryMeHThl Mg JOKa3aTelbCTBAa CBOUX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

® AHAJIM3UPOBATh IMOJIYYEHHBIE B XOJ€ PEIICHUs 3a/ayd pe3yibTaTbhl, KPUTHUYECKU
OIIEHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

e CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIC 3a/laud B 00Opa30BATEIIbHON JCSATEIHHOCTH, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

® J1aBaTh OLICHKY HOBBIM CUTYAIIUsM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

® yMETb MEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEICATEIbHOCTH;

® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

® BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOX0/IbI U PEIICHUS;

® CTaBUTH IPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE AIbTEPHATHBHBIC PEIIICHHUSI.

Pabora ¢ undopmaumeii:

® BJIa/IeTh HAaBbIKAMU MOJIy4YeHUs: MH(OpMaK (PU3NIECKOTO COEpKaHHsI U3 UCTOUHUKOB
pa3HbBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH MOWCK, aHAJIU3, CUCTEMAaTH3aLUI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3TMYHBIX BUJOB U (GOPM IpE/ICTaBICHHUS;

® OIIEHUBATh JIOCTOBEPHOCTh UH(OPMAIUY;

® [ICII0JIB30BAaTh CpPEACTBA HH(OPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIeHNHd KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX W OPraHM3alMOHHBIX 3ajad C



coOmrofeHreM TpeOOBaHUN HAPrOHOMUKH, TEXHHUKH O€30MacCHOCTH, THUTHUECHBI,
pecypcocOepexeHusi, MPaBOBbIX M OJTUYECKUX HOPM, HOpPM HHGOpMaLMOHHON
0€30I1aCHOCTH;

®Co3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUs B pa3lWyHbIX (opmarax c yd&€ToMm
Ha3HAueHUs MH(POPMALMU U LEJIEBOM ayAUTOPUH, BBIOMpAs ONTUMAIbHYIO (Gopmy
MPEJICTABICHUS U BU3YyaIH3aIIH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ e CTBHUS:

® OCYUIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOH /1€ATEIHHOCTH;

® pacro3HaBaTh NMPEANOCHUTKA KOH(MIUKTHBIX CUTYAlHi U CMSATYaTh KOH(IUKTHL,

®pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HMCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB;

® [IOHUMATh U UCIIOJIL30BaTh IPEUMYIIECTBA KOMAHHON ¥ HHIUBUYaTbHOU PabOTHI;

® BEIOMPATh TEMATUKY U METOABl COBMECTHBIX JCHCTBHI C Y4ETOM OOIIMX WHTEPECOB W
BO3MO>KHOCTEH Ka)KJI0T0 4jieHa KOJUICKTUBA;

e IPUHUMATh 1€ COBMECTHOH J[1eATeNbHOCTH, OPraHW30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUSI TO €€ JOCTMXKCHHIO: COCTaBISATh IUIAH JCHCTBUN, pacHpeneisiTh poJid C
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

® OLICHUBATh KaU4€CTBO CBOETO BKJIAJa M KAKJIOTO YYaCTHUKA KOMAH bl B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

e [Ipe/IylaraTh HOBBIE MPOEKTHI, OLEHUBATh HJEU C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

® OCYIIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3IUYHBIX CHUTYaIUSX,
MPOSIBIISATH TBOPYCCTBO U BOOOPAKCHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

© CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JEATEIBHOCTh B 00MacTH (PU3UKU U
ACTPOHOMUU, BBISIBJISTH TPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

® CaMOCTOSITEJILHO COCTaBIIATH TUIAH PEIICHUS PacUYETHBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOUIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

® IaBaTh OIICHKY HOBBIM CUTYAITUsIM;

® pacIIUpATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

e [eNlaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;

® OIICHUBATH MPUOOPETEHHBIN OIBIT;

® CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO DPYIUIMA B o00JacTu  (U3HKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30oBaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

® [aBaTh OIICHKY HOBBIM CHUTYAIlHsIM, BHOCHTH KOPPEKTUBHI B JCSITEIHLHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

® BIIJICTh HABBIKAMU MTO3HABATENIbHON pedIeKcuy Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBHIMA
U MBICJUTENBHBIX TIPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

® IICTIONIE30BaTh MPUEMBI PEIICKCUH TSI OIIEHKH CUTYaIluH, BHIOOpA BEPHOTO PEIICHNS,

® YMETh OI[EHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;

® IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHATN3e Pe3yIbTaTOB ACSITEIbHOCTH;

® IPUHUMATH ce0s1, TOHUMAsi CBOM HEJJOCTATKU U JOCTOUHCTBA;

® IPUHUMATh MOTHBBI U APTYMEHTHI IPYTHX MPH aHATHU3E Pe3yIbTaTOB ACITEIbHOCTH;

® IPU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.



B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MPOTPaMMBbI MO (hU3MKE s
YPOBHsI CpeHEero oomero o0pa3oBaHus y 00y4JalOIMMUXCs COBEPIICHCTBYETCS] SMOIIMOHATBHBIN
MHTEJUICKT, MPEAIOoaraloufii copMHUPOBAHHOCTB!
® CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSTHHE,
BUJCTh HANPABICHUS PAa3BUTHA COOCTBEHHOH OSMOIMOHANBHOW cdepbl, OBITH
YBEpPEHHBIM B cebe;
® CaMOPETyJIHUPOBAHHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEeHHe NpUHUMATD
OTBETCTBEHHOCTb 32 CBOE  TMOBEJIEHHE, CIOCOOHOCTh  aJanTHPOBAaThC K
SMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISITE THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
® BHYTPCHHEH MOTHBAIIMM, BKIIIOYAIOMICH CTPEMJICHHE K JIOCTHIKCHHUIO IIETH U YCIEXYy,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, NCXOMS U3 CBOMX BO3MOXKHOCTEH;
®OMIIATUH, BKIIIOYAIONICH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE IPYTUX,
YYUTHIBATh €T0 TPH OCYIICCTBICHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBHIO H
COIIEPEKHBAHHUIO;
® COIMATBHBIX HABBIKOB, BKIFOYAIONINX CIOCOOHOCTh BHICTPAWBaTh OTHOLICHHS C IPYTUMHU
JIFOIbMU, 3a00THTHCS, IPOSBIISATh HHTEPEC U Pa3pelaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 knacce npeiMeTHbIE pe3ysbTaThl Ha YrIIYOJEHHOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

®[IOHUMaTb pPOJb (U3UKK B DSKOHOMHUYECKOH, TEXHOJIOIMYECKOH, HKOJIOTHYECKOH,
COLMAIBHOM M ATUYECKOH c(hepax IesTeIbHOCTH YEIOBEKa, POJIb U MEeCTO (DU3UKH B
COBPEMEHHOI Hay4YHOH KapTHHE MHpa, 3Ha4YeHHe OIUCaTEIbHOH,
CHCTEMATH3UPYIOIIEH, OOBSICHUTEIIHOW M MPOTHOCTUYECKON (DYyHKIMHA (U3nIecKoit
TEOPUM — MEXAHHMKH, MOJIEKYJISPHOM (PU3MKM U TEPMOJIMHAMMKH, POib (pusnyeckon
TeopHuH B (HOPMUPOBAHHUYU NPEACTABICHUN O (U3NIECKON KAPTHHE MHPA;

® pa3IMyaTh ycJIOBUS NPUMEHHUMOCTH MoJiesiel (GU3NUYECKUX Tel M MPOLECCOB (SIBICHHM):
UHepIHalbHas CUCTeMa OTcuéra, abCOJIIOTHO TBEPJOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE MajieHne, a0COOTHO yrpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYNPYroe CTOJIKHOBEHHSI, MOJIENH ra3a, )KUIKOCTH
U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UJI€ANbHBIN ra3, TOYEUHBIH 3apsi, 0JTHOPOJAHOE
AIIEKTPUYECKOE T0JIE;

epa3znuyaTh yCIOBUs (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBSCHATH MEXaHUYECKHE MTPOLIECCHI U SIBIECHUS, UCII0JIb3YS] OCHOBHBIE
MOJIOKEHUS W 3aKOHbl MEXAaHUKU (OTHOCHUTENIBHOCTh MEXAaHHMYECKOTo JIBUKEHUS,
(bopMyJibl KHHEMATUKU PABHOYCKOPEHHOTO JIBMKEHUS, IpeoOpazoBanus ["anmunes s
CKOPOCTH U IE€peMELIeHUs, 3aKOHbl HbpIOTOHA, IPUHLIKII OTHOCUTENbHOCTU [ 'amuiies,
3aKOH BCEMHUPHOIO TSATOTEHMSI, 3aKOHbl COXPAHEHHUS HUMITyJbCa M MEXaHMYECKOM
DHEPIUHu, CBsA3b PabOTHl CHUJIBI C HM3MEHEHHEM MEXaHHMYeCKOW OSHEpruu, YCIOBUS
paBHOBecHsI TBEPJOrO Teja), MPU ITOM HCIOJIb30BaTh MATEMaTHYECKOE BBIPAKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBUSI MPUMEHUMOCTU (PU3UUECKUX 3aKOHOB: NMPeoOpa3oBaHUN
["anmunes, BTOporo u TpeThero 3akoHOoB HbIOTOHA, 3aKOHOB COXpaHEHUS MMITYJIbca U
MEXAHUYECKOM HEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHNUS;

® AHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE IMPOLIECCHl U SBIICHUS, HCIOJB3YS OCHOBHBIE
nonokeHnss MKT u 3akoHBI MOJIEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUsI MJI€AIbHOIO ra3a Co CPeHEN KMHETUUECKOM SHEPTUEN TEIIOBOTO ABM)KEHNUS



U KOHLEHTpalUUe:d €ro MOJIEKYyJ, CBs3b TEMIIEPAaTypbl BELIECTBA CO CpeaHeHn
KMHETUYECKOM DJHEprued TEeIUIOBOTO [JBWKEHHS €ro 4YacTHl, CBA3b JIaBJICHUS
UJCAIBHOIO Ta3a C KOHLEHTpalUued MOJIEKYJ M €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
HEPrMM B TEIUIOBBIX IIpOllECCax), IPU OSTOM HCIOJIb30BATh MaTEMaTHUYECKOE
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

® AHAJIM3UPOBATH U OOBSICHITH AJIEKTPUUECKHE SIBICHUS, UCIIOJIb3Yys OCHOBHBIC MOJIOKECHHUS
U 3aKOHBI 3JIEKTPOJMHAMHUKU (3aKOH COXpaHEHMs 3JIEKTPUUECKOIo 3apsja, 3aKOH
Kynona, moTeHUMATBHOCTh 3JEKTPOCTATUYECKOrO IIOJIS, MNPUHLMII CYNEpPIO3ULIUU
NEKTPUYECKUX IOJIEH, IIPU 3TOM YKa3blBasl yCIOBUs IPUMEHUMOCTH 3aKoHa KyioHa, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisl yyacTKa Lenu U i
3aMKHYTOH 3JIEKTpHUYECKON 1emnu, 3akoH J[xoyns—Jlenna, npasuna Kupxroda, 3akoHbI
®Dapages 1715 SIEKTPOIN3a);

® OMHCHIBATh (PU3UYECKUE IMPOLECCH U SIBIICHUS, UCIONb3Ysl BEIUYMHBL IEpEeMEIICHHE,
CKOpOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TE€J, CHJIa, MOMEHT CHWJIbI, 1aBJICHHE,
MOTEHLIMATbHAs SHEPrusi, KUHETHUYeCKas HHEeprusi, MexXaHuueckas HHeprusi, paborta
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa YIPYTOCTH, CHJIA
TPEHHUsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
DHEpPTUs YHpyro aedopMamuy MPYKUHBL, KOJHMYECTBO TEIUIOTHI, aOCONIOTHAS
Temmeparypa Tena, paboTra B TEpMOAMHAMUKE, BHYTPEHHSSI DHEPIusl HA€aJbHOTO
OJIHOATOMHOI'O Ta3a, paboTa HJEaJbHOIO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KIIJI wmneanbHOro TEMJIOBOrO JBHUraTeis; 3JIEKTPUUECKOE II0JIe, HaNpPsKEHHOCTh
EKTPUYECKOTO II0JIA, HANPSHKEHHOCTh IOJII TOYEYHOI'O 3apsia WM 3apsSyKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
IIOTEHIMAJIOB, 3JIEKTPOABWKYILAs CHJIA, CHJA TOKA, HAIPSHKEHUE, MOIIHOCTH TOKa,
3JIEKTpUYECcKass €MKOCTh IUIOCKOIO KOHJEHCATOpa, COMPOTUBIIECHUE ydyacTKa LENH C
IIOCJIEIOBATEIbHBIM M MApPaJUICJIbHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  DHEPIHUs
AIIEKTPUYECKOTO T0JI1 KOHJIEHCATOPa,

® 00BSACHATh OCOOCHHOCTH MPOTEKAaHUS (PU3MUECKUX SBJICHUN: MEXaHMYECKOE JBUKECHHE,
TEIUIOBOE JIBUJKEHUE YacTHI] BEIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
IBWKeHUe, audQy3us, HcnapeHue, KUIEHHWEe W KOHJEHCallMs, IUIaBJIEHUE U
KpUCTaJUIM3aLus, HaIlpaBJIEHHOCTh TEeIIoNepeauH, JIEKTPU3ALMS TEN,
SKBUIIOTEHIIMAIILHOCTH TOBEPXHOCTHU 3apsKEHHOTO IIPOBO/IHUKA,

® [IPOBOJUTH MCCIEAOBAHUE 3aBHUCHUMOCTH OJHOW (DM3MUECKON BEIMUYMHBI OT JIPYrou ¢
WCIIOJIb30BAHUEM IIPSMBIX M3MEPEHUM, NpPU OTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh pe3yabTaThbl MOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BUJC
rpaguKkoB C y4€TOM aOCOJIIOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI 10
pe3yJpTaTaM MCCIIEN0BaHuUS;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHUsS (U3MUECKUX BEJIWYUH, IPU D3TOM BbIOMpAThH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

® [IPOBOAMTH OIIBITHI 110 MIPOBEPKE MPEJIOKEHHON TMIOTE3bl: INIAHUPOBATh YKCIIEPUMEHT,
coOuparh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIyYEHHBIE PE3YJIbTaThl
U JIeJIaTh BBIBOJ O CTATyCe IPEIIOKEHHOU TUIIOTESBI;

e coOMOIaTh MpaBwiia 0e30MacHOro TpyJaa MpU MPOBENECHUHM HUCCIEJOBAHMM B paMKax
y4eOHOro SKCIIEpUMEHTA, MPaKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JeSITEIbHOCTH C HCHOJb30BAHUEM HM3MEPUTEIbHBIX YCTPOHMCTB U JIaOOPAaTOPHOTO
000pyI0BaHNS;



e pemiaTh pacu€THHIC 3a7]a41 C SIBHO 3aJJaHHOW M HESIBHO 33aHHON (DU3MYECKON MOJAEIBIO:
Ha OCHOBAaHWHM aHaliM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (DHU3UYECKON MOJIEINH,
OTBEUAIOIIeH TPeOOBAHUSAM 3a/1a4H, IPUMEHAITH (OPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOpUH MPH HCIOJIb30BAHUM MAaTEMaTHYEeCKHX METOJI0B
pelieHuss 3ajady, IMPOBOAUTH pacu€Tbl Ha OCHOBAaHUM UWMEIOIIUXCS JIaHHBIX,
aQHAIM3UPOBATh PE3YJAbTaThl M KOPPEKTUPOBATh METOJbl pEUIeHHs C Yy4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

e peliath KayecTBEHHBIE 33/1ayd, TpeOyrolre MPUMEHEHHUs 3HAHUW U3 Pa3HbIX Pa3/esioB
Kypca (DU3MKH, a TakKe MHTEerpallMd 3HAHUW U3 JPYTUX MPEIMETOB ECTECTBEHHO-
HAay4YHOT'O IIMKJIA: BBICTPAMBATH JIOTHYECKYIO ILIETIOYKY PACCYXKICHHM C Omopod Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

® 1ICTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJI OOBSICHEHUS! OCHOBHBIX HMPHUHIIMIIOB PabOThHI
WU3MEPUTEIbHBIX TPHOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEIO0 MHpA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHIA;

® AHAJIM3UPOBATH U OI[CHUBATH MOCIEACTBUS ObITOBOI M MPOU3BOJICTBEHHOMN JESATEIbHOCTH
YeNOBeKa, CBSA3aHHONM C (U3MYECKUMHU MPOLECCaMH, C TO3ULIUNA HKOJIOTHMYECKOi
0€e30MacHOCTH, MPEACTABJICHUI O paldOHAIBHOM MPUPOJONOIL30BAaHUHU, a TaKKe
pa3yMHOM HCIIOJIb30BAHUU JIOCTHKEHUN HAyKM M TEXHOJOTUH JUIsl JajbHeHIero
Pa3BUTHS YEJIOBEYECKOTO OOIECTBA;

® IPUMEHSATH Pa3IMyuHbIe COcOObI PadOThl ¢ MHOpMaNHel (GU3NYECKOTO COJIEPKaHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCIIOJIb30BAaTh  COBPEMEHHBIC  HMH(DOPMAIIMOHHBIC  TEXHOJOTHH  JUIS  TIOMCKA,
nepepaboTKU UM TNpeAbsBIeHUS Y4eOHOM U HaAyYHO-MOMYJSpHON uHOpMalmH,
CTPYKTYPUPOBAHUSI W HMHTEpIpeTalnud WH(OpMaIuu, MOJYYeHHOW U3 Pa3IuYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIy4aeMyro HH(OpPMALIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK W Ha OCHOBE aHaIu3a
MCTOYHUKA UH(POpPMAIIUY;

e MIPOSIBIIATH ~ OPTaHU3AIMOHHBIE W  TO3HABATEIbHBIE YMEHHUS  CaMOCTOSATEIbHOTO
npuoOpeTeHusT HOBBIX 3HAHUN B TIPOLIECCE BBHITIOJIHEHHUS TMPOEKTHBIX M Y4EOHO-
HCCIIEIOBATENLCKUX PadoT;

epaboTarh B TPYIIE C HCIOJHEHHWEM pa3JIMYHBIX COLUUAIBHBIX POJIEH, TIAHUPOBATH
paboTy TpYMIbI, pPalMOHATBHO paCHpeNesTh IesSTeNbHOCTh B HECTaHJAPTHHIX
CUTYaIUIX, aJIeKBAaTHO OIICHUBAThH BKJIAJ KaXJIOTO U3 YUaCTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMoii MPOOIEMBI;

®IIPOSIBJIATH  MOTHMBALIMIO K  Oyaymedl  npodeccnoHalbHOM — JESTENbHOCTH IO
CIENUATLHOCTSM (PU3UKO-TEXHUUECKOTO MPODUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:
® IOHUMATh POJIb PU3UKU B IKOHOMUYECKOU, TEXHOJIOTHUYECKON, COLIMATIbHON U 3TUYECKOM
chepax AESATENbHOCTH YeNOBEKa, poJib U MeCTO (PU3UKH B COBPEMEHHOH HaydHOMH
KapTUHE MHUpa, pPOJb ACTPOHOMHUHU B IIPAKTHUUECKOW JCATEIBHOCTH YEJIOBEKa U
JaMbHEHIIEM  HAyYHO-TEXHWYECKOM  Da3BUTHHM,  3HA4YEHHE  OIMCATEIbHOM,
cUCTeMaTH3UpYIoleil, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUH — DJIEKTPOJMHAMUKH, CHEIUATBHOM TEOPHUH OTHOCUTEIBHOCTH, KBaHTOBOU
¢u3uku, ponb Gu3MUECKo Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTUHE MHUpa, MeCcTO (PU3MYecKOi KapTHHBI MHUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX IPEJICTaBICHUN O IIPUPOJE;



® pa3IM4aTh yCJIOBUS MPUMEHHUMOCTH MOJeNIel (U3NYECKUX TET U MPOIECCOB (SBICHUN):
OJTHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IOJs, I'apMOHUYECKUE
KoJIe0aHUsl, MaTeMaTWYeCKUil MAasTHHUK, MICAIbHBIH NPYXHUHHBIA  MAasTHUK,
rapMOHUYECKHUE BOJIHBI, MJI€AJIbHBIA KOJICOATeIbHBIH KOHTYp, TOHKAs JIMH3a, MOJIesIel
aToMa, aTOMHOT0 s1/ipa U KBAaHTOBOM MOJIEJIM CBETA;

epa3inyaTh YCJIOBMs (IpaHULbl, O0O0JACTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IOHUMaTh BCEOOIMH XapakTep (YyHIaMEHTAJIbHBIX 3aKOHOB U OIPaHUYEHHOCTb
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBAaTh M OOBACHATH 3JIEKTPOMArHUTHBIE IPOLIECCHl U SBJICHUS, HCIOJbB3Ys
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl AJIEKTPOAMHAMHUKM M CIELHAIbHOM TEOpUHU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUM, mpaBuio Jlenma, cBszp DJIC
CAaMOMHJIYKIUU B 3JEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHJIbI
TOKa, TTOCTYJIaThI CIICIIHAIbHONW TEOPUH OTHOCUTEIILHOCTH DUHINTEHHA);

® AHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOILECCHl M SIBICHUS, UCIOIb3Ys TMOJIOKECHUS
KBaHTOBOH (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHIMI COOTHOILIEHUs HeonpeaenaEHHocTel Ieiizendepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEJ U SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

® ONHMCHIBATh (DU3NYECKHUE TPOLECCHl M SBICHHS, MCIIONB3YsI BEIMUMHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIs, IOTEHLUMAT  3JIEKTPOCTATUYECKOTrO  IOJId,  Pa3HOCTh
HNOTEHIMAJIOB, 3JEKTPOJBUXKYINAs CHUJA, MHIYKIHMS MarHUTHOTO I0JI, MarHUTHBIN
NOTOK, CuiIa AMIlepa, HMHIYKTUBHOCTb, AJIEKTPOJBIIKYILAs CHJIa CAaMOUHAYKILWU,
SHEpPruss MarHUTHOTO I0JI MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TOTHAS
DHEPTHs, SHEPTHS TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YUCII0 U 3apsj A1pa, SHEPTUs CBSI3U sIpa;

® O0OBSICHATH OCOOCHHOCTH TPOTEKAaHUS (PU3MUECKUX SBJICHUH: OSJICKTPOMArHUTHAS
WHIYKIHS, CAMOMHIYKIIUS, Pe30HAHC, HHTep(EepeHINs BOIH, AU(paKIus, JUCIIEPCHs,
NOJIHOE BHYTpEHHee oTpaxkeHue, potornekrpuueckuil apdexr (poroadpdexr), anbda-
u Oera-pacmaabl  sAep, TramMma-u3iIydeHue saep, (U3NYECKUe  MPUHLUIIBI
CHEKTPAIIbHOI0 aHAJIN3a U paboThI Jla3epa;

® ONIpENeNSITh HANpaBiICHUE HMHIYKIUM MarHUTHOTO MOJsI MPOBOJHHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl Jlopenna;

®CTPOUTh M300pakeHUe, cOo37aBaeMoe IUIOCKMM 3€pKajoM, TOHKOW JIMH30M, U
paccUMTHIBaTh €r0 XapaKTePUCTUKU;

® [PUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE IIOHATHS, TEOPUU M 3aKOHBI JUIA
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMAaxX, B MEXraJlaKTUYeCKOW Cpeae; JBMKEHUS HEOECHBIX Tell,
SBOJIIOIIMH 3BE30 U BeeneHnHol;

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (DU3MUECKUX BEJIMYMH C HCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH PE3yIbTaThl
MOJYYeHHOM 3aBUCHUMOCTH (M3WYECKUX BEJIMYMH B BHUAE TpadukoB c y4éTom
aOCOIOTHBIX ~MOTPEIIHOCTeH M3MEPEeHUH, [enaTh BBIBOABI 10  pe3yJbTaTam
UCCIIEJOBAHMSI;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHHUS (U3MUECKUX BEJIMYMH, IPU D3TOM BBIOUPATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh AaOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI];

® [IPOBOJUTH OMBITHI 10 MPOBEPKE MPEJIOKEHHON TUIIOTE3bI: MJIaHUPOBATh SKCIIEPUMEHT,
coOuparh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJyUYEHHBIE PE3YIbTaThl
U JIeJIaTh BBIBOJ O CTAaTyCE MPEAJIOKEHHOMN THIIOTE3bI;



® OIIMCBIBATH METO/IbI ITOJIYYE€HHS HAyUYHBIX aCTPOHOMUYECKUX 3HAHMIA;

e coOMIOIaTh MpaBWwiia 0€30MacHOro TpyJaa MpU MPOBEICHUHM HUCCIEJOBAHMM B paMKax
y4eOHOro SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
NESITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOpaTOPHOTO
00opyI0BaHus;

e pemarh pacuéTHBIC 3a7auu C SBHO 33/1aHHONM M HESBHO 331aHHON (PU3MUECKON MOJIEIbBIO:
Ha OCHOBAHMHU aHAJM3a YCIIOBHS BBIOMpATh (U3NYECKHE MOJENH, OTBEYalolIne
TpeOOBaHUSAM 3a/lauyM, MPUMEHSATh (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTU U TMOCTYJIaThl
(¢u3nUeCKUX TEOpUil MPHU HCIOJIF30BAHIUHM MAaTEeMAaTHUYECKUX METOJIOB pEIICHUs 3aiad,
MIPOBOJIUTH PACUETHl HA OCHOBAaHUU MUMEIOIINXCS JAHHBIX, AHATM3UPOBATH PE3YJIbTAThI
Y KOPPEKTUPOBATh METO/IbI PEILIEHUS C YIETOM IIOJYUYEHHBIX PE3YyJIbTATOB;

e peliath KayeCTBEHHbIE 3a/1ayM, TPeOyrollue MPUMEHEHUs 3HAHUN U3 pa3HBIX pa3JieioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB ECTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMYECKYIO LEMOYKY PACCYKICHUH C ONOPOM Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

® 1ICTIOJIb30BATh TEOPETHUYECKUE 3HAHUS JJISI OOBSCHEHUS OCHOBHBIX MPUHIIMIIOB PabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIA/1a POCCUNCKHUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

® AHAJIM3UPOBATH U OIICHUBATh MOCIEACTBUS ObITOBOI M MPOU3BOJCTBEHHOMN JESTEIbHOCTH
YeJIOBEKa, CBA3AHHOW ¢ (U3MYECKMMM MpOIEcCCaMU, C MO3ULUN 3KOJOTHYECKOU
0€30MacHOCTH, NPEACTABICHUNH O pAlUMOHAIBLHOM MPUPOJONOIb30BAHUH, a TaKKe
pa3yMHOM HMCIHOJIb30BaHUU JAOCTHKEHUWA HAYKW W TEXHOJOTWH I JAJbHEHIIEro
pa3BUTHUS YEIIOBEUECKOro O0IIEeCTBa;

® IPUMEHSATH Pa3IMYHbIE CIIOCOOBI PadOTHI ¢ MH(pOpManKe (HU3NMYECKOTO COIEPIKaHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TPH  OTOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepaboTKU UM TpeabsBIeHUS Y4eOHOM W Hay4YHO-NMOMYJSIpHON HH(OpManuu,
CTPYKTYPUPOBAaHUS M MHTEpIpeTaluy HHGOpMAIMM, TOJYYEHHOH M3 Pa3INYHbIX
HCTOYHUKOB, KPUTUUECKH aHAJIN3UPOBATh MOJIy4aeMylo HH(OpPMAILIUIO U OLIECHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHAIM3a
MCTOYHUKA UH(OpMaLUY;

®IPOSIBJIATH ~ OPraHM3AllOHHBIE W  II03HABATEIbHBIE YMEHHUS  CAMOCTOSITEIIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHUM B Tpollecce BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TpYNNE C HUCIOJIHEHHUEM pa3IMYHbIX COLMAIBHBIX pOJIEH, IMIaHUPOBATh
paboTy TpyImbl, palMOHAIBHO PpACHpeAessaTh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXKIOTO U3 YYACTHUKOB I'PYIIIBI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

®IIPOSIBJIATH ~ MOTHUBALIMIO K  Oyaymedl  npodeccuoHaJbHOM — EATENIbHOCTH IO
CIENUATBLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIISL.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. HayuHblii MeTO NO3HAHNUS MPUPOABI.

Ouzuka — (yHIaMeHTalbHass Hayka o mpupoje. HaydyHblii MeTOJ MO3HAHUS M METOIbI
UCCIICTOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHusl npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CnocoObl n3mepeHus: GU3NYECKUX BEIUYHMH (aHAJIOTOBbIE U LU(POBBIE U3MEPUTEIbHBIC
IpuOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4nH (a0CONIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (Gpu3UUECKUX SBICHHUI U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPOE TEI0, UieanbHasl )KUIKOCTh, HIeaIbHBIN ra3, TOYEUHbIH 3apsin). ['unoresa. Guznueckuii
3aKOH, TPAHUIIBI €0 TPUMEHUMOCTH. Du3nyeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU IeATEeITbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, nPAKMUKYM.

H3mepeHne Cuiibl TOKa M HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKAa TPH ITOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCcTBO ¢ nupoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mMepeHuss GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro aBMkeHus. Cucrema
oTcuéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepuanibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMbl KOOpAHMHAT.
Tpaexropus.

[TepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, MX MPOCKIMH Ha OCH CHCTEMBI KOOpAWHAT. CIIOKEHUE TIEPeMEIICHUH 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUATbHONU TOUYKU OT BpEMEHH U UX TpauKu.

CBobOomHoe majzeHue. YcKopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MOJI YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepPHAbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nukenue. /[BrxeHne MaTrepuaibHON TOYKU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeNbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHHE MaTepHalbHOM TOUKH.

TexHu4yeckue yCTpONCTBA W TEXHOJOTMYECKHE TMPOIECCHI: CIHAOMETP, JBH)XEHUE
CHApSJIOB, LIETIHEIE, IIeCTepEHYATHIC U PEMEHHBIE Mepeau, CKOPOCTHBIEC THU(THI.

Hemoncmpayuu.

Mognenb cuCTeMbI OTCUETa, HILTIOCTPALIUS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUS.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

Wnmroctparus mpeaensHOro nepexoaa U u3MepeHrne MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OpOImeHHOTo MO YTIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

Hampasrienue ckopoCcTH NMpU ABMKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYyKTOPE.



CpaBHeHue myTel, TpaeKTOpUi, CKOPOCTEW IBMKEHMSI OJHOTO U TOTO K€ TeJla B Pa3HBIX
CHUCTeMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenne ycKOpeHUss TpU MNPSAMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JIBDKEHHUH 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUXKEHUU.

H3mepenune yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHue nBukKeHHs Tena, OPOLUICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tela M0 OKPYKHOCTHU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenmoBanue 3aBUCHMOCTH TEpHOJa OOpalieHWs KOHHYECKOrO0 MasTHHUKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

ITepBriii 3akoH HptoToHa. MHeprnaibHbie cucTeMbl 0TCUéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HenneprmanbHbie CUCTEMBI OTCUETA (OMpEIEIICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil.

Bropoii 3akoH HbroToHA 1711 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HproToHA AJ1s1 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacChI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TAaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckod IMHPOTHL. [IBMKeHHe HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIETocs ¢ YyCKOPEHHEM.

Cuwia tpenusa. Cyxoe TpeHue. Cuiia TpeHUsT CKOJIBKEHHS M CUIa TPEHUS IOKOS.
Koaddurment tperus. Cuiia CONMPOTUBICHUS MPHU JBMKCHUU Tella B JKUIKOCTH WIIU Trase, e&
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBH>KEHHSI.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHu4yeckne yCTPOMCTBA M TEXHOJOTMYECKUE TMPOUECCHl: MOAIIUITHUKH, JIBUXKEHHE
MCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Hab6monenue nBrkeHus Tel B MHEPIHUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaxX OTCUETa.

[IpuHIUIT OTHOCUTETBHOCTH.

Kauenne AByx HMJIMHIPOB WM WIAPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEeHHE PAaBHOICUCTBYIONIECH MPUIIOKEHHBIX K TNy CHJI C TIPOU3BEIACHUEM MaCChI Tesia
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM OABEME U MAJIEHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEeHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

N3mepenune paBHOACHCTBYIONIECH CUIT TPU ABMKEHUU OpyCKa MO HAKJIOHHOH IIIOCKOCTH.

[IpoBepka TrUMOTE3BI O HE3aBUCUMOCTH BPEMEHHU JBWKEHHUS OpycKa IO HaKJIOHHOM
MJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €0 MACCHI.

UccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOUIUX B MPYKMHE WM PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune nBUKEHUS CHCTEMBI TeJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUN OJIOK.



N3mepenne koddduirenTa TpeHus Mo BEIUYHHE YTI0BOr0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTH C  IMEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3ydenune nBUKEHUS Tpy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHus. [lnedo cunbl. CrnoxeHue Cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3InIHOe PABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBII
KpaH, pelI€Tyarble KOHCTPYKLHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuii paBHOBECHS TBEPIOrO TeJd, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO IJIOMIA/b ONIOPHI.

Tema 4. 3akonvl coOxpaneHusn 6 Mexanuxe.

NMiynsc mMaTepualibHOW TOYKHM, CUCTEMBl MAaTepUalbHbIX TOueK. LleHTp macc cuctemMsbl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

HMIynbC CUIIbl 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MoMeHT uMIylnbca MaTrepuanbHOM TOYkH. IIpeacraBieHne O COXpaHEHMHM MOMEHTA
MMITyJIbCa B LIEHTPAJIbHBIX MOJISX.

PabGoTta cunel Ha MamoM M Ha KOHEYHOM IMepemenieHuu. ['paduyeckoe mpeacTaBiIeHUE
paboThI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KHWHETHYECKOU
SHEPrUY MATEPHAIBHON TOUKHU.

[loTeHumanbHple U HEMOTEHUUaNbHble cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro neopMUpOBaHHOU MpYyKWHBI. [loTeHIMabHAsT SHEPrusi Tejla B OJHOPOIHOM
rpaBUTALMOHHOM moJie. [loTeHnnanbHas dHEpPrus Tejla B IPABUTALIMOHHOM I10JI€ OJHOPOAHOIO
mapa (BHyTpH | BHE I11apa). Bropas kocMudeckasi CKOpocTh. TpeThs KOCMHUECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymm s uMACanbHOM >KUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKOW dHEPTUH.

TexHuueckne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KOnép, MPYXKUHHBIN MUCTONET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxkTnBHOE ABIKEHME.

N3MepeHre MOIHOCTH CUIIBL.

W3menenune sHEpruu Tea mpu COBEPIICHUH PaOOTHI.

BzaumHble mpeBpaiieHus KMHETUYECKOM M NMOTEHUHMAIBHOW JHEPruil mpu AEHCTBUU Ha
TEJIO CUJIBbI TSKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpTHH P CBOOOTHOM TaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuol, npaKmuKym.

W3mepenne umiryibca Tena o TOpMO3HOMY ITyTH.

M3MepeHue cuibl TATH, CKOPOCTH MOJIEIHU 3JIEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJNA C UMITYJIBbCOM CUJIBL.

HccnenoBanue coxpaHeHHs! UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBHUH.

M3mepeHre KHHETUYECKOM YHEPTHUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHEeHUE U3MEHEHUS TOTEHLUAIBHON SHEPIUU NPYKUHBI C paObOTOMN CUJIBI TPEHHUSL.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUKECHUH TeJa MO0 HAKJIOHHOM IJIOCKOCTH.

Pazgean 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsapHO-KuHeTnueckod Tteopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe npmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
yacTul] BenlecTBa. MoJienu cTpoeHMs Ta30B, KHUJIKOCTENH U TBEPABIX Tel U O0BSICHEHUE CBOMCTB
BElIeCTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepbl Monekyn (aromoB). KommuuecTBo
BeniecTBa. [locrossHHas ABoragpo.

TernmoBoe paBHoBecue. Temmepatypa u crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mogens wnIeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETMYECKOM TEOpHM: 4YacTHIBl Tras3a
JBUKYTCSL Xa0TUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOconroTHas Temreparypa
(wkanma Ttemnepatyp KenbsBuna). 3akon J[lanerona. W3ompoueccsl B ueadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHne H30MPOLECCOB: U30TEPMa,
u30xopa, nzodapa.

CBsi3p MEXIy [aBJI€HUEM U CpeAHEH KHHETUYECKOW DSHEpPruel MOCTyNaTelbHOIo
TEIUIOBOIO JBM)KEHUS MOJIEKYJ MJIEIbHOr0 Traza (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBsi3p  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruel MOCTYyNaTENbHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI YaCTHULL BEIIECTBA.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddyzus xxuakoctet.

Monens onbita IlTepHa.

[TputsxeHne MOJIEKyII.

Mogenu KpUCTAUTINYECKUX PEIIETOK.

HaGnronenue u uccnegoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropsiueil U X0JIOJHON BOJOM.

N3yueHne W30TEpMHUYECKOro Tporecca (PEeKOMEHJIOBAaHO HCIOIb30BaHUE IH(POBOI
nabopaTopun).

W3yuyenue n30X0pHOro Impolecca.

N3ydenue nuzobapHOTro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHENIHUX  YCJIOBUH i
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHHEe mnapameTpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CpPEJHUE 3HAYEHUS BEIMYMH, ONMCHIBAIOLIUX €€ COCTOSHUE
Ha MHUKPOCKOITUYECKOM YpOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMUKE — CHCTEMa YPAaBHEHMH: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaXEHHE JJIsI BHYTPEHHEU >HEPTrUH. Y CJIOBUS MPUMEHUMOCTH
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTpPEHHEH SHEPrUU OJIHOATOMHOTO HJI€aIbHOr0 rasa.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHaMuKe. Berunciaenue paboTel o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenadya kak crnoco® H3MEHEHHUS BHYTPEHHEH HHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBeplIeHUs: padoThl. KOHBEKIHS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo Ttemnotel. TemnmoéMkocTs Tena. YaenabHas M MOJSpHas TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToIuIMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBbIii 3ak0H TepMoIMHAMHUKH. BHyTpeHHss1 sHeprus. KommdecTBo TemioTsl 1 padora
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIUH TEPMOANHAMUYECKON CHCTEMBI.

Bropoil 3akoH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aquabara.
AOcoutoTHas TeMIiepaTypa.

Bropoii 3aKkoH TepMOIMHAMUKHU NIl HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IEpeNaTh
TEIJIOTY OT O0oJiee XOJOAHOro Tejla K Oojiee Harperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIIECCOB.

[Tpunimne! geiicTBuUs TernoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUraresneil. TemioBoe 3arps3HeHne
OKpPYKaroIlIen CpeIbl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTATeNW, MapoBas TypOWHA, MOTy4YEHHE CBEPXHU3ZKUX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHHMEM TEIUIOBOTO HAacoca,
yTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PaCIIuPEHUH.

BosaymHoe orauso.

CpaBHeHUE YIENBHBIX TEIUIOEMKOCTEH BELIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHONU TeI0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3ydyeHne B3aMMOCBSA3M 3HEPTUU MEXMOJIEKYJISIPHOIO B3aUMOJIEHCTBUSA M TEMIIEPATypbl
KHTIEHHS KUIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eeujecmea. MPazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vicmapenwe w© KumeHue. YenbHas TEIUIOTa
napooOpa3zoBaHMUs.

Hacpiennsle ¥ HeHachllleHHble Mapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.



Brnaxxnocts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB.
[TnaBnenue u KpucTayuIM3anus. Y qenbHas TeroTa miasineaus. Cyonumarus.

Hedbopmaruu tBEpHoro Tema. Pactsbkenune m ckarue. Cupur. Monyne HOnra. Ilpenen
ynpyrux aedopmaruii.

TemioBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tes, 00BEMHOE U JMHEHHOE pacluIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHWH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEPrUn B (Ha30BBIX MEPEXOaX.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KoaduimeHT MOBEepXHOCTHOTO HATsDKeHUs. KanumispHbie
ABJICHM. JlaBlieHne 1o UCKPUBIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoilCTBA U  TEXHOJOTMYECKUE IPOLIECCHI: KHUAKUE KPUCTAILIbI,
COBPEMEHHBIE MaTEepUaJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XKEHHOM JJaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBbIThI ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopnenn HEeHbIOTOHOBCKOH JKHUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnmii.

HaGrotenne Maibix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS )KUIKOCTEM.

W3MmepeHue yaeapHOM TEII0ThI IIJIaBICHUS JIbJA.

W3yuyeHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TOMEIIEHUH.

N3mepenne ko3P huiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIiii pe3HHOBOr0 00pasiia OT MPUIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnekmpuueckoe none.

OnekTpu3anus Tea U e€ MposABIIEHUsA. DIEKTpUYecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsnoB. IIpoBONHMKM, NHMIIEKTPUKU U IOJYNPOBOJHHUKH. ODJIEMEHTApHBIA DJIEKTPUUYECKHUN
3apsa. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

Bsaumonericteue 3apsoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neiicTere Ha 3lIeKTpUIeCKUe 3apsiibl.

Hanpsokéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsa. Jluaum HanpskEHHOCTH
ANEKTPUUECKOTro noJisA. OJHOPOAHOE IIEKTPUIECKOE MOJIE.

[loTeHIMaNBPHOCTD 2IEKTPOCTATHUECKOTO MOJIA. Pa3HOCTh MOTEHLMATIOB W HANpsKEHUE.
[ToreHunanbHast ~ dHEprust  3apsga B OJEKTPOCTATHUECKOM  IIOJIE. IToTennman
AJIEKTpoCcTaTuYecKoro mnousid. CBs3p HANpPsOKEHHOCTH MO M PA3HOCTH IOTEHLMAJIOB JUIS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJHOPOIHOTO, TAaK U HEOJTHOPOJIHOTO).

[IpuHIMn cynepno3uuuy dIEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOM cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilose paBHOMEPHO 3apsHKEHHONW OECKOHEYHOW ILIOCKOCTH.
KapruHbl TMHUNM HANPS)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX IIOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10J1€. J[M3eKkTpudecKas NpOHULAEMOCTh BEIIECTBA.

Kongencarop. DneKTpoEMKOCTh  KOHJAEHCATOpA. DOneKTpOEMKOCTh  IJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe  coeauHeHwe — KoHaeHcaTopoB.  [locnmemoBarenbHoe — coelMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckne ycTpOMCTBa M TEXHOJOIMYECKUE IPOLIECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHUE HIIEKTPOIPUOOPOB, KOHEHCATOPHI, TeHepaTop Ban e
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLKIT ACHCTBUA 3JEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3aps’KEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IJIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Bau ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VYCTpolCTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAJM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MMEKTPUYECKOT0 OISl 3apsyKEHHOT0 KOHAEHCATopPa.

3apska 1 pa3psiika KOHIAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJEHCTBUS 3apsHKEHHBIX TEIl.

Habmonenne npeBpalieHyst SHEPruu 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 W3JTyYEHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs) TIPU  MOCIEA0BATEIHbHOM
COEITMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyIHIecTBOBaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hanpsoxenne U u OJ1C €.

3akon OMa a1 yyacTKa LenH.

ONEKTPUYECKOE  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEYHOro CEUeHHUs. YJeNbHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1eneil. [Ipasuna Kupxroda.

Pabora anektpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTB 3JEKTPUUECKOTO TOKA. TemIoBas MOLIHOCTD, BbIAEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIEHUWE MCTOYHMKA TOKa. 3akoH OMa i MOJHOM
(3aMKHYTOI) 7eKTprUecKoi remu. MoIHoCcTh HCTOYHMKA ToKa. KopoTkoe 3aMbIKaHue.

Konzgencarop B 11enu nOoCTOSIHHOTO TOKA.

TexHu4yeckue yCTPONCTBA M TEXHOJIOTMUYECKHE TMPOLECChl: aMIepMETpP, BOJBTMETP,
peocTar, CYETUHUK NIEKTPUIECKOU SHEPIHUH.



Hemoncmpayuu.

W3mMepeHue cuibl TOKA U HAIPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS JUIS PE3UCTOpa, JamIlbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb COINPOTHUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS NPU MOCTOSIHHOM
HaIMpsKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajlbBaHUYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIPOTHUBIICHMSL.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHLUANIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIIU.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomoi, RPAKMUKYM.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepeHue yeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena U3MEpeHus amrnepMerpa (BoJbTMETPa).

Nzmepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd J1C rabBaHMUECKOTO JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIIH.

HccnenoBaHue 3aBUCUMOCTH 10JIE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexkTpuyeckas MPOBOAMMOCTb pAa3IMYHBIX BEIIECTB. JIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIIEpPaTypBhl.
CBepXITpOBOIUMOCTb.

DneKkTpruueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexoaa. IlomynpoBoJHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B AJIEKTPOJIMTAX. DJIEKTPOJIUTUYECKAS TUCCOLMALUSA. DIJIEKTPOJIU3.
3akonsl dapajes A SAEKTPOIIN3A.

OnexkTpuueckuid TOK B raszax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUTIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnueckue yCTpPONMCTBA W INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AIIEKTPOHHO-JIy4€eBasi TPyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPHI: JHUOA, TPAH3UCTOP, POTOAMOJ,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIM, BBIIUIABKA AIIOMUHUSA, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsl anekTposn3a dapanes.

HckpoBoli pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJIA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W KOMIBIOTEPHBIX JaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa IMPEIUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
pazznenax «Y4eHUYECKUH IKCIEPUMEHT, JIaOopaTOpHbIE padOThI, MPAKTUKYM»).

Me:xknpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxxcnpedmemmuvie nonamus, C6A3aHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
puoOopsI, U(poBas 1ad0paToOpHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHkmms, mapadoa,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, Auddysus, ocMocC, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalomel  cpeabl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIAPHBIC SIBJICHUSI B IPUPOJE, INEKTPUUECKUE SIBICHUS B dKUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, JKUJKWE KPHUCTAJUIbl, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOIMTUYECKAsS
JUCCOLIMAINS, TabBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO31yXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonozua: npeobpa3zoBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHIITEHH, pemeTdyarpie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOI, BOJOMET
U JIpyrue), ABUTATelIb BHYTPEHHETO CrOpaHMs, MapoBas TypOMHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHUSI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMH,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Tra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIC TPUOOPHI, TalTbBAHUKA.

11 KUIIACC

Pa3nen 4. DiekTpoanHaMuka.

Tema 4. Maznumnmnoe none.

B3aumoneiicTBUE MOCTOSIHHBIX MarHMTOB M IPOBOJHUKOB C TOKOM. MarHMTHOE MOJE.
BekTop marauTHON MHAYKIMH. [I[puHIMN Cyniepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHON
WUHAYKLHH.

MaruutHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcreaa.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOXYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruuTtHoe nosje B BeuecTse. deppoMarHeTUkHy, napa- 1 IMaMarHeTUKH.



TexHnueckue ycTpoMcTBa M TEXHOJIOTMUECKHUE IPOLIECCHl: IPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUIaTeNb SKOOM, yCKOpUTEIn
3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nMHMH WHAYKOIMA MarHUTHOTO IIOJISL IIOJIOCOBOTO M TOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB.

KaprvHa JMHMM MarHUTHOM HMHIYKUMHM [OJSA JUIMHHOIO IIPSIMOrO IIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BukKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMNI AEHCTBUS STEKTPOU3MEPUTENHFHOTO TPUOOPa MArHUTOAIEKTPHUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBaHre MarHUTHOTO TIOJISl IOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue qeicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOM MHYKIIUU HA OCHOBE MU3MEPEHUS CUIIbI AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKYUA.

SBnenue snexkTpoMarHUTHOM MHAYKIMM. [loTOK BekTOopa MarHuTHOM MHAyKuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyecKkoe IoJIe.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

WNunyktuBHOCTh. Karymika HMHAYKTHBHOCTM B IL€NM IIOCTOSHHOTO TOKa. fIBieHue
camounaykuu. 3/1C caMonHayKIUU.

DHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOM /I, 3aIIMTA OT JJIEKTPU3ALMH TEJN TP JIBUKEHUU B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

HaOGmnroeHue siBeHus 371€KTPOMAarHUTHON MHTKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MIOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npakmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MozeH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarennpuast cucrema. CBoOOIHEBIE KOJIEOAHUS.

['apmonmnueckue  konebanus.  KuHemartmueckoe W JAMHAMHYECKOE  OMMCAHUE.
OHepreTuyeckoe oOnucaHue (3aKOH COXpaHEHHS  MEXaHWYeCKOoW dHepruu). BriBon



TUHAMHYECKOTO OMHCAaHUS TapMOHHYECKHX KONEGOAHWM W3 HX DJHEPreTUYecKOoro u
KMHEMAaTH4YECKOT O ONMCAHMS.

Amrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUH MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileprnoa Manbix cBOOOAHBIX KOIEOaHH MaTEMAaTHYECKOTO
MmasiTHUKa. [lepron cBoO6OAHBIX KONeOaHUN MPYKMHHOTO MasiTHUKA.

[Tonsatne o 3aryxatommx KojeOaHusx. BoiHykneHHsle kojeOanus. Pesonanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOr0 ABMKECHHUS.

HaGmroienne He3aBUCHMOCTH TTEPHO/Ia MAIBIX KOJICOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KojJeOaHUi U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHun
OT COIPOTHUBJICHHUS.

HccnenoBanue konebaHWil Tpy3a HAa MAaCCUBHOM MpPYXHHE C IIeNbI0 (OPMUPOBAHUS
IpeJICTaBICHUN 00 neaqbHON MOJEIN PYKUHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUU NpU KosieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIHA.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJla B X07ie KoIeOaHui Ha yIIPYyroM TOBeECE.

N3yuenue ABMKEHUS HUTIHOIO MASITHHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KOIeOaHui.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJE€OaHUS B HJICATHHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIBl 3apsia KOHAEHCATOpa C
aMIUTUTYION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromuye OSJIeKTPOMarHuTHbIE KojeOaHus. BbIHYXJICHHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYIHOE W JICMCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TIPU pa3IndHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHbld IEPEMEHHBIN TOK. Pe3ucTOp, KOHJIEHCATOp M KaTyllKa UHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Uneanvubiii Tpanchopmatop. [Ipon3BoacTBo, mepegada U moTpedlieHHue dIIEKTPUIECKON
SHEPTUH.

DKOJIOTUYECKUE PUCKH TPU TPOU3BOJACTBE 3JEKTpodHEepruu. KynbTypa HCNonb30BaHUS
AIIEKTPOIHEPTHH B TIOBCETHEBHOM JKH3HHU.

TexHu4yeckue yCTPOHUCTBA W TEXHOJIOTMYECKHE TMIPOLIECCHI: AIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHCHMOCTB YaCTOTHI CBOOOIHBIX KOJIE€OAaHUI OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuusiorpaMmsel SJIEKTPOMArHUTHBIX KOJICOaHUM.

['eHepaTop HE3aTYXaMIIKUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mosenb 37€KTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUs.

Pe3ucrop, karyika HHAYKTUBHOCTH ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpONCTBO U IPUHIIUIL ACUCTBHS TpaHCcHopMaTopa.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 MOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBUS HUX pachpocTpaHeHus. [lomepeuynble u mpoOAOJbHBIC
BosIHBI. Ilepuon, ckopocTs pacrnpocTpaHeHUs M AjduHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeJoMiieHre, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIECH Cpeibl.

DNEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHHUS 3JEKTPOMArHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMAarHUTHOMN BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLUs,
uHTephepeHIus U TudpaKiims.

[[Ikana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paqnoCBA3U U TeleBUAeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIECH Cpeibl.

TexHuueckue ycTpoicTBa M NMPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-neub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Ten0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

HaOGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakii MEXaHMUECKHUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cCBsI3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX  BOJIH:  OTPaKeHHE, IPeIOMIICHHUE,
noJisipu3anus, 1udpakuus, THTepQepeHLns.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeHOE pacrpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. TouyeuHsblit
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIOCKOM
3epkane. Cepuyeckue 3epkaia.



[Ipenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npenomiieHuss. OTHOCUTENIBHBIM ITOKa3aTenab NpeoMieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa M
COOTHOLLIEHHUE JUIMH BOJIH IIPH MEPEX0/I€ MOHOXPOMATUYECKOIO CBETa 4YEpe3 I'paHHUIly paszeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. ClioxxHbIi coctaB Oenoro ceera. L{Ber.

ITostHOE BHyTpeHHEe oTpakeHue. 1IpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKECHUS.

Cobuparomue M paccewBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENIBHOTO I10KA3aTeNsl IPEIOMIICHUS.

dopmyna TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xox 1y4a, IpOLIEALIEro JIMH3Y 110/ IIPOU3BOJIBHBIM YIVIOM K €€ IVIABHOW ONTHYECKOM OCH.
[TocTtpoenue n300paXkeHU TOUKU U OTpe3Ka MPsAMON B COOMPAIOIIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematonias cnocoOHOCTh. ['1a3 Kak onTUYecKasi CUCTEMA.

[Ipenensr npUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HMHTepdepenuus cera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHUsT MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP(EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kjaccndeckux MHTEP(PEPEHLIMOHHBIX CXEM.

Hudpakuus cBera. Judpakumonnas pemérka. YcaoBHe HAOMIOACHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [1aICHUU MOHOXPOMAaTHYECKOr0 CBeTa Ha IU(PAKLIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEPHUCKOIL,
¢doroannapar, MHUKpPOCKOIl, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenoMieHust CBeTa.

HaOGnroneHue nosiiHoro BHyTpeHHEro oTpakeHus. Mojienb CBeToBOIa.

HccnenoBanue xo/1a CBETOBBIX MYYKOB U€pe3 MIOCKONApaIEIbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmonenue naTepdepeHnnn cera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3yuenne nudpakinoHHON pelETKY.

HaGnronenue mudpakiimOHHOTO CIIEKTPA.

HabGmronenue qucnepcuu certa.

HaOGnronenue nonspusaiuu cBeTa.

[IpumeneHnue noyspouI0B s U3YUEHUSI MEXaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokaszaTesns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUcUMOCTH (POKYCHOTO PACCTOSIHUS OT BEILECTBa (Ha MpUMEpe KUAKHX
JIUH3).

N3mepeHne poKyCHOTO pacCTOSHUS paCCEUBAIOLINX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajia M JIMH3bI.

[Tonmyuenne nzo0pa>keHus B CUCTEME U3 JIBYX JINH3.

KoHncTpyrnpoBanue TeIeCKOMMYECKUX CHCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHIny 1 MOISpU3aLuU CBETA.

W3ydeHue nossipu3aliy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

W3yuenune naTephepeHun Ja3epHOro N3IydeHus Ha JBYX LIeNsX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue JUGpakinOHHOTO CIEKTPa.

N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHHs CBETOAMOAA IIPH MOMOIIU AU(PPAKIIMOHHON PEHIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHHU OTHOCHUTEIBLHOCTH.

I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUH
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpAIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

TexHu4eckue yCcTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIIyTHUKOBBIE NMPUEMHHKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpeznenenne UMITyJIbCAa U DHEPTUU PEISATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapHuo-60aH08011 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOrO Tela). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBanrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onpitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DiftHIITEHHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCONIOTHO MOTJIOMIAIOUIYI0 U
a0COIOTHO OTpaxkaromIyro moBepxHocth). OmbiTe [1. H. JIeOenenra.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitna. Jlnuna BonHbl e bpoitsist 1 pazMepbl
o0nacTu  JoKanu3alMu  JBWXKyleiics dactuipl. KopmyckynsipHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KpUCTaIIaX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTei ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CIIEKTPOMETP, (POTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOAHO/.

Hemoncmpayuu.

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS MOJIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKkmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Y€pE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEOBAaHUIO CTpoeHus aToma. [Tnanerapuas mozaens atoma Pesepdopra.

[Toctynatsl bopa. M3ny4yenue u morsomieHne (OTOHOB NPH MEPEXOoJe aroMa ¢ OHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHY)KJIEHHOE M3NTyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBa M TEXHOJIIOTMYECKHME NIPOLECCHI: CHEKTPAJIBbHBIN aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIBIOTEP.

Hemoncmpayuu.

Mopens oneiTa Pezepdopaa.



Habnronenne muHeWYaThIX CIIEKTPOB.

YCTpolcTBO M ACHCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHII.

Omnpenenenye JUIMHBI BOJIHBI JIa3€PHOTO U3JIYYECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HabGntonenue nuneiyaToro crexkTpa.

HccnenoBanue cnekrpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0PaA U INEMEHMAPHBIX YACHMUY,.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amwma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOrO pacnaaa. PaauvoaktuBHblE u30TONbl B mpupone. CpoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausiHue paiuoakTUBHOCTH Ha KUBbIE OpraHnu3Mbl. EcTecTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. Jlenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE acClEeKThl pPAa3BUTHUS  SECPHOU
SHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JenTOoHBI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapK-riitooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO duznyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUYECKUE IMPOLIECCHl: JO3UMETp, kamepa BuibcoHa,
AEPHBI  PEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHH U ACTPO(PHU3MKH.

Ortanbl pa3BUTUd acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHoMHHU. [IpUMeHMMOCTb 3aKOHOB (U3UMKU Uil OOBSCHEHUS HPUPOABI KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHX HcciaenoBaHUd. (COBPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EPHAsk aCTPOHOMHSI.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTb. McTtounnk seprun ComnHua u 3BE31.

3BE37bI, KX OCHOBHBIE XapaKTEepPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM OCJIE0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3l TJIABHOW  IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3Boitony ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Mineunsiit [1yte — Hamia I'anaktuka. [lonoxenne u nBuxkenne Connua B ['anaktuke. Tunst
rajJlakTUK. PagnoranakTiky U kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe n3imydyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTPOHOMUHU.

Yuenuueckue naonooenus.



Habmionenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  HCIOJIb30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UI1 OINpElesIeHUs] IOJIOKEHHsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOIO MOIYLIAPUsSI U IPKUE 3BE3BI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB U  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  Qusnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (DU3MYECKHX
BEJIMYMH, MPOBEpKa MPEIUIOKEHHBIX TUIOTE3 (BBIOOp M3 PalOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUi 3KCIePUMEHT, Ja00paTOpHbIe pabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOumenne W cucTeMaTH3alMs — COJAEpKaHWsl  pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHas (pu3nKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKka», «KonebaHnus u BOJHBI,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCHUTENbHOCTH», «KBaHTOBas Qu3ukay, «JIeMEeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOW cdepax MeATeTbHOCTH YeNOBEeKa, poib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAy4yHOW KAapTUHE MHpa, 3HAUEHUE ONMUCATEIbHOW, CHCTEMAaTU3HUPYIOLIEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMHpOBaHUM MpeACTaBICHUI O (U3MUECKONW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEICTaBICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHOro ypoBHA B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesxicnpedmemuvie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (haKT, rumores3a, (pusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
DKCIEPUMEHT, MOJIEITMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, nudposas 1adopaTopus.

Mamemamuka: perieHre cucTeMbl ypaBHeHUi. Tpuronomerpuueckue GyHKLIUU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BEeKTOphl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMM.
[TpusHaky no100us TPEYroIbHUKOB, ONPEIEICHNE TUIONIAN IUIOCKUX Uryp U o0bEMa Te.

Buonozua: »nextpuyeckue sSBICHHS B >KMBOH Npupoje, KoyiebarenbHble IBUKEHUS B
JKUBOM  MNpHUpoAe,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOJACTBE  AJIEKTPOIHEPIHH,
IIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MEAMIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOECHME aTOMOB M MOJIEKYJ, KPUCTaJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghua: maruuTHBIE TONIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX YA, (POTOCHEMKA 3EeMHOMN
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE MTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, AIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKUIMOHHAs Tedb, JHMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIeBU30p, aHTeHHa, Tenepon, CBY-neus,
yIbTpa3ByKoOBasi JHArHOCTHKA B TEXHUKE, MPOEKLHMOHHBIA amnmapar, BOJIOKOHHAs OMNTHKA,
CoJHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHHKH, SE€pHAs SHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHBIE
KouunvecTBo
Ne HaumeHoBaHue pa3jiesioB U TeM 4ACOB (undposbie)
n/n NMPoOrpaMmblI o0pa3oBaTejbHbIE
pecypcsbl
Pasnen 1. HAYUHBIA METO/I IO3HAHWS ITPUPOIbI
1.1 u i e 6 bu6mmoreka [IOK
' AYTHBIT METO HOSHATIT TTPHPOAL https://m.edso0.ru/7f41bf72
Hroro no pazaeny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunievariica 10 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
22 Hunamitia 10 https://m.eds00.ru/7f41bf72
N bubmuorexa [JOK
23 Cratiica TBEpIOro Tea > hitps://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON 15 bubnunoreka [JOK
’ TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 Tepmonunamuka. TenioBbie MalTuHbI 20 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 14 bubnnoreka [JOK
' ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
41 DUICKTPHECKoe oz 24 hitps://m.edsoo.ru/7f41bf72
. . bubmuoreka [JOK
4.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 24 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
43 TOKit B pasTIHEIX cpefax 6 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 54
Pa3znen 5. PUBSHUYECKHUM TIPAKTUKYM
. bubnuotexa [JOK
51 DUSHIECKHH MpaKTHIyM 16 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 16




Pemrenue 3anay, maboparopHbie, MPAKTUIECKUE H

10
KOHTPOJIbHBIE pabOTHI
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11 KUIIACC

DJIEeKTPOHHbBIE
HaumenoBaHue pa3jiesioB U Koauyecrso (undposbie)
Ne n/m 4acoB
TeM NMPOrpaMmbIl o0pa3oBaTejibHbIE
pecypcbl
Pazpnen 1. JIEKTPOJANHAMUKA
bu6nmmoreka [IOK
L1 Marmutiioe none 14 https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
1.2 IMEKTPOMATHHTHAS HHYKIHS 13 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubnnoreka IIOK
2.1 Mexanuueckue KojieOaHus 10 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 DNEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/7f41bf72
723 MexaHn4ecKue u 10 bubnnoreka IIOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
24 Onrrika 25 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CIHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubnnoreka IIOK
31 Ocuoser CTO > https://m.edsoo.ru/7f41bf72
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopmyckynsipHO-BOTHOBOIM 15 bubmuorexa [JOK
' Jyalu3m https://m.edsoo.ru/7{41bf72
bu6nuoreka [IOK
4.2 PH3HKa aToMa > https://m.edsoo.ru/7f41bf72
43 ®dusnka aTOMHOTO si/Apa U 5 bubmuorexa [JOK
) 3JIEMEHTAPHBIX YaCTHUII https://m.edsoo.ru/7f41bf72
Uroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

51 DJIeMEHTHI aCTPOHOMUU U 12 bubmuorexa [JOK
acTpou3uKu https://m.edsoo.ru/7f41bf72
Hroro no pazneny 12
Paznea 6. PU3HUECKHWI MPAKTUKYM
6.1 Pu3n4eCcKuil IPAKTUKYM 16 bubmorexa LOK

https://m.edsoo.ru/7f41bf72




Hroro no pazneny

Paznea 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremaru3anus 1 00001IeHne
IPEIMETHOTO COJICPIKAHUS U
71 OIbITA JACATEILHOCTH,
' PHOOPETEHHOTO MPH
u3ydeHnu Kypca gusuku 10 —
11 xnaccoB

16

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Pemenue 3ana4, naboparopHsie,
MPAKTUYECKUE U KOHTPOJIbHBIC PA0OTHI

15

10
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