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JInyHOCTHBIE pe3yJIbTaThl OCBOCHUs yuyeOHOro npeamera «®u3nka» OJKHBI OTpaXxaTb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3ULMEN JINYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHUEHTALMH, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX  TPAJULMOHHBIM IIEHHOCTAM POCCHHCKOro  oOIecTBa,
paclIMpeHne >KU3HEHHOI'O OMbITa U OMNbITa JESATENBHOCTH B IPOILECCe pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN A€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

rpakIaAHCKOI0 BOCTIMTAHMSA:
e CchOPMHPOBAHHOCTb TPAXJAHCKOM MO3UIUM OOYyYarolerocss Kak aKTHMBHOIO U
OTBETCTBEHHOT'O YJI€HA POCCUNCKOI0 OOIIECTBA;
® [IPUHATHE TPATULMOHHBIX OOIIEYETIOBEYECKUX I'YMAaHUCTHYECKUX U J€MOKPATUYECKUX
LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEpEcax Ipa)<IaHCKOro OOIIeCTBa,

y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alyy;

® yMEHHE B3aUMOJICHCTBOBAaTh C COLMAIbHBIMH WHCTUTYTaMH B COOTBETCTBUM C HX

(GYHKLIMSMU ¥ Ha3HAYEHUEM;
® TOTOBHOCTb K T'YMaHHUTapHOH U BOJIOHTEPCKOH J1EATETbHOCTH.
NAaTPHOTHYECKOr0 BOCIIMTAHUS:
e chOpMHPOBAHHOCTb POCCUNUCKOI IpaX1aHCKON UAEHTUYHOCTH, IaTPUOTU3MA;
® IIEHHOCTHOE OTHOIIECHHE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSAM POCCHMCKUX
y4YEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
e c(hopMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBEJICHUS;
® CrHOCOOHOCTh OIICHHMBaTh CHUTYallMI0 W I[PUHUMAThb OCO3HAHHbIE  PELICHMS,
OPUEHTHUPYSICh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCJIE B
JESITETbHOCTH YYEHOTO;
® OCO3HaHME JUYHOT'O BKJIaJa B IOCTPOEHHE YCTONYUBOTO Oy IYILETO.
3CTETHYECKOT0 BOCIIMTAHMSA:
® DOCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKJIKOYAs OSCTETHMKY HAy4yHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HayKe.
TPYAOBOI0 BOCTIMTAHUSA:
® WUHTEpeC K pa3NUuHbIM chepaM MpodecCHOHATBHOW NesITeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymiei
npodeccur U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIIaHbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001aCTH (GU3HKH Ha

MIPOTSKEHUH BCEH KU3HU.
IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

e c(hopMHPOBAHHOCTH 3KOJOTHYECKON KYJIbTYphl, OCO3HAHHE TIJI00AJBLHOrO XapakTepa

9KOJIOTMUECKUX MPOOIIeM;

¢ [UIAHMPOBAHHE U OCYILECTBICHHE JACUCTBUN B OKPYKAOLIEH Cpelle Ha OCHOBE 3HAHUSA

LeJed yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;



paciiup€HUE OmnbITa ACATCIBHOCTHU KOJIOTHYECKON HAaIIpaBJICHHOCTH Ha OCHOBC
HMEIOIIUXCS 3HAHUH 110 (bI/IBI/IKe.

HEHHOCTH HAYYHOI'0 IMO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;
OCO3HAaHHE LIEHHOCTH HAYy4YHOH JESATENbHOCTH, TOTOBHOCTb B IIPOLIECCE H3YUYEHMS
Gu3uKN  OCYHIECTBIATh  INPOEKTHYHO M HCCIIEAOBATENbCKYIO  JIESTEIbHOCTh
WH/IMBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHcTBUA
ba3oBble Jornyeckne AeMCTBUSA:

CaMOCTOSITENILHO (OPMYJIHUPOBATh M AKTyalIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOpPOHHE;

OTIpEICTIATh LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHXKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHsS B paccMaTpuBaeMbIX (PU3NYECKUX
SIBJICHUSX;

pazpabarhiBaTh IJIaH pEIICHUs NOpoOJiieMbl ¢ Yy4€TOM aHalIM3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMaTEePUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JI€ATEIHHOCTh, OICHHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

KOOPJIUHUPOBATh W BBHIMONHATH PAaOOTYy B YCIOBHUAX pPEabHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3ZHEHHBIX TTPOOIIEM.

Ba3oBrble ncciiefoBaTe/LCKHE JeiiCTBUA.

BIIa/IETh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMH MOHATUSAMHU U MeToAaMH (pU3udecKon
HayKH;

BJIQJICTh HABBIKAMHU YUIE€OHO-HCCIICIOBATEIILCKON U TPOSKTHOM JIeATEIHHOCTH B 00JIaCTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY TIOMCKY METOJIOB
penieHus 3agad  (PU3NYECKOTO COJEP)KaHUs, IMPUMEHEHHIO pa3JIMYHBIX METOJIOB
MMO3HAHUS;

BIIQ/IETh BUIAMH JESATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAINH,
MPeoOPa30BAHUIO ¥ IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX CUTYAIHSIX, B TOM YUCIIC ITPU
CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh MPUYMHHO-CIICJCTBEHHBIE CBSI3W M aKTyaJlHM3WpOBaTh 3aady, BBIABUTATH
TUMOTE3Y €€ pelleHus, HaXOAUTh apryMEHTHI JJIs JOKa3aTelIbCTBAa CBOMX YTBEPKICHUM,
3aJ1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJIM3WPOBATh TIOJYYCHHBIC B XOJIE PEIICHUS 3aJaud Pe3yJIbTAaThl, KPUTHICCKU
OIICHUBAThH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIIbHOM JEATEILHOCTH, B
TOM YHCJIE TIPU U3ydeHUHN (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH MPHOOPETEHHBIHN OITBIT;

YMETh MMePEHOCUTH 3HAHUS TT0 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEIEATCIIEHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;



BBIJIBUI'aTb HOBBIC UJICH, IIpEAJIaraTb OpUIrnHaJIbHBIC ITOAXO0AbI U PCIICHUA,;
CTaBUTHb HpO6J’I€MBI 1 3aJla4yi, JOIMYyCKAarIIHUEC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH IOJIYYCHHS HMH(pOpPMAIMK (PU3NYCCKOTO  COACPIKAHUSI U3
HUCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSITEJIbHO OCYINECTBIIATh IOWUCK, aHAJIU3,
CHUCTEMATH3alMI0 W HWHTEpIpeTanuio WHGOPMAIMKM pa3jMYHbIX BHJIOB U (Gopm
MIPEJICTABJICHHS,;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

MCIOJIb30BaTh CPEJACTBA HMH(MOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B
pEIICHHH KOTHHTHBHBIX, KOMMYHHMKATHBHBIX M OpPraHU3allMOHHBIX 3aJa4 ¢
coOnroicHHeM TpeOOBaHWA JIPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHEHBI,
pecypcocOepeKeHrs, MPaBOBbIX M OITHYCCKUX HOPM, HOPM HH(DOPMAIMOHHON
0€30I1aCHOCTH;

CO3llaBaTh TEKCThl (PM3UYECKOrO COJACPKAHUS B PA3IUYHBIX (opMaTax ¢ ydETom
Ha3HaveHUs MHQPOpPMAIMM M TEICBOW ayJIWTOPUH, BBIOMpAs ONTHUMAIBHYIO (OpMY
MPEJCTABICHHUS U BU3yaIH3allHH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

OCYIIECTBIISITH OOIICHUE HA YPOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCIILHOCTH,
pacmo3HaBaTh MPEANMOCHUTKA KOH(M)IMKTHBIX CHTYAIMH U CMATYATh KOH(QIHKTHL;
pPa3BEPHYTO M JIOTHYHO M3JaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh Y UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUAYATIHLHON paOOTHI;
BBIOMPATh TEMATHUKY U METO/bl COBMECTHBIX JEUCTBUI C y4ETOM OOLIUX MHTEPECOB M
BO3MOXHOCTEH Ka)XX0T0 WIEHA KOJUUIEKTUBA;

MPUHUMATh eI COBMECTHOM JEATEIIbHOCTH, OPraHW30BBIBATH M KOOPJIUHUPOBATH
JEUCTBUSA IO €€ JNOCTHXKEHHUIO: COCTaBJIATH IUIAH JCHUCTBUMN, PACHPENENISATh POJIU C
y4€TOM MHEHHI YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHMKAa KOMaHJIbI B OOIIMIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npejyaraTh HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3ULUHA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX CUTYALUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHHUE, OBITh HMHUIIUATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISITh MMO3HABATENIBHYIO JIEATENBHOCTh B 00J1IaCTH (DU3UKU U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTaBUTh U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIIeHMs] pacU€THBIX M KaYeCTBEHHbIX 3a/1ad, IJIaH
BBITIOJTHEHUSI TPAKTUYECKON paboThl ¢ Y4ETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peuieHue;



OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TNPOSIBIICHUIO JpYIUIMHU B 00jacTu (U3MKH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B ACATCIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJAJIeTh HAaBbIKAMHU II03HABATEILHOW peQIEKCUM KaK OCO3HAHMs COBEpLIAEMBbIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBaHUI;

UCTIOJIB30BATh MPUEMBI pe(IIeKCUH IS OLIEHKH CUTYAIH, BEIOOpA BEPHOTO PELICHUS;
YMETb OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHUKCHUIO;
IIPUHUMATh MOTUBBI U apIryMEHTBI APYIUX IIPU aHAIU3€ PE3YIbTATOB AEATECIIBHOCTH;
IIPUHUMATD ceOsl, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mporecce MOoCTHKEHUSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPAMMbI 1O (U3HMKE IS
YPOBHSI CpeiHero o0Imero o0pa3oBaHus y 00yJaromuXcs COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
MHTEJUIEKT, Mpenoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHHUs, BKJIIOYAIOIIETO CIOCOOHOCTh IIOHMMATh CBOE SMOI[MOHAILHOE
COCTOSIHME, BHJIETh HAIPABICHHUS Pa3BUTHSA COOCTBEHHOM SMOIMOHAILHOU chepsl,
OBITh YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAHHSI, BKJIIOYAOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE  IIOBEJIEHHE, CIIOCOOHOCTh  agalTHPOBAThCA K
AMOIMOHAITBHBIM H3MEHEHUSIM H MPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTpEHHEH MOTHBAIlWH, BKJIIOYAMOIICH CTPEMJICHHE K JOCTHIKCHHIO IETH U YCIIEXY,
ONITUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH, MICXOJIS U3 CBOMX BO3MOKHOCTEH;
SMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE JPYTHX,
VYHUTHIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHHUS, CIMOCOOHOCTh K COUYYBCTBUIO H
COTEePEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTpaMBaTh OTHOIICHHUS C
JIPYTUMH JTIOAbMH, 3a00THTHCS, TPOSABIATH UHTEPEC U pa3peiaTh KOHQIUKTHI.

INPEAMETHBIE PE3VIJIBTATDI

K xoniy obyuenus B 10 knacce nipeiMeTHbIE Pe3yabTaThl HA YIIIyOJEHHOM YpPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

MOHUMAaTh pOJb (PU3MKKM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, HKOJIOTHUECKOMH,
COLIMAJIbHOW M 3TUYeCKOU cdepax AeSITeTbHOCTH YeJIOBeKa, Pojb U MECTO (DM3HKHU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONMCATEIbHOH,
CHCTEMaTU3UPYIOLIEeH, OOBSCHUTEIBHONM M NMPOrHOCTHYECKOH (YHKIMHA (usnueckoin
TEOPUU — MEXAHHKHU, MOJEKYJISIPHOU (U3UKH M TEPMOJAUHAMUKH, POJIb (PU3NYECKON
Teopuu B ((OPMUPOBAHUHU MPEACTABICHUHN 0 GU3NYECKON KapTUHE MHPA;

pa3nuyarh ycJIoBUs IPUMEHUMOCTH Mojienel (U3NYEeCKUX TeJl U MPOLECCOB (SABICHH):
MHepLUalbHas CUCTeMa OTCY€Ta, abCONIOTHO TBEPJOE TeNo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE ABIKEHHE, CBOOOHOE MageHNue, a0COIIOTHO ynpyras aedopmarus,



abCOMIIOTHO YIIpyroe 1 abCOIIOTHO HEYIPYroe CTOIKHOBEHHSI, MOJICIH Ta3a, )KUJIKOCTH
1 TBEPIOTO (KPUCTAILTMYECKOr0) Tella, UAealbHbI ra3, TOUSUHBIH 3aps/l, OJHOPOIHOE
JJIIEKTPUYECKOE T10JIE;

pasznuyath yciIoBUs (TpaHUIBl, 00JacTH) NPUMEHHMOCTH (U3HYECKUX 3aKOHOB,
MOHUMATh BCEOOIMU Xapakrep (YHIAMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHWYECKUE IMPOLECChl M SIBICHUSA, HCIOJb3YS
OCHOBHBIE TOJOXXEHUS W 3aKOHBI MEXAaHUKH (OTHOCHUTEIBHOCTH MEXaHHYECKOTO
IBUKEHUsSI, (OpMYNbl KHUHEMAaTUKH PAaBHOYCKOPEHHOIO JIBUXKEHUS, MpeoOpazoBaHUs
lanmunes st CKOpPOCTM W TNEpeMeEIleHHs, 3aKoHbl  HplOTOHA, MOPUHIMUI
OTHOCUTENBHOCTH ['anmuiesi, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXpPaHEHUS
UMITyIbCA W MEXaHUYECKOW SHEpruu, CBsA3b pPa0OTHl CHJIBI C H3MEHEHHEM
MEXaHHYECKOM SHEePTUHU, YCIOBHsI paBHOBECHS TBEPIOTO Teja), IPU TOM HCIOJIB30BaTh
MaTeMaTUYeCKOe BBIPAKEHUE 3aKOHOB, YKa3blBaTh  YCIOBUS  MPUMEHHUMOCTH
(Gu3NYeCKUX 3aKOHOB: TMpeoOpazoBaHMii [ammies, BTOPOTO M TPETHETO 3aKOHOB
HbroToHa, 3aKOHOB COXpaHEHHMS HMMIIYJbCa M MEXAHMYECKOW HHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTEHUS;

AQHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHl M SIBJICHUS, UCIIOJIB3Ys OCHOBHBIC
nonoxkennus MKT wu 3akoHBl MONEKynsipHOW (U3UKH W TEPMOAMHAMUKH (CBS3b
JIABJICHUS MJICAIBHOTO Ia3a CO CPEIHEN KUHETHYECKOM SHEPTUEH TEIUIOBOrO JBUKCHUS
U KOHIEHTpaluuell ero MOJEKyJ, CBs3b TEMIEpaTypbl BEIECTBA CO CpenHen
KMHETUYECKON SHEpruel TeIIoBOro JBUKEHHS €ro YacTHll, CBA3b JIABJICHUS
UJCATbHOTO Tra3a C KOHLEHTpauued MOJEKYJl M €ro TeMIEepaTypou, ypaBHEHHE
MenpeneeBa—Knaneiipona, nepBbId 3aKOH TEPMOJWHAMUKHM, 3aKOH COXPAHEHUS
SHEPTMM B TEIUIOBBIX TpOIleccax), NpPH OITOM HCIOJb30BaTh MAaTeMaTHYECKOE
BBIPQ)KCHHE 3aKOHOB, YKa3bIBaTh YCJOBUS MPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
Knaneiipona;

QHAM3UPOBATh U OOBSCHATH JJICKTPUYECKUE SBJICHHS, UCIIOJIb3ysl OCHOBHBIC
MOJIOKEHUS U 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXpaHEHUS IEKTPUUECKOro 3apsija,
3akoH  KyloHa, NOTEHUMAIBHOCTh  3JEKTPOCTATHUECKOTO  MOJsl,  IPUHIHUII
CYTEPIIO3UIINH JIEKTPUUECKUX TOJIeH, TPU ATOM YyKa3bIBas YCIOBHUS NMPUMEHHUMOCTU
3akoHa KyloHa, a Takke MNpPaKTUYECKH BaKHbIE COOTHOUIEHUs: 3aKOHbI OMa s
ydacTKa LEeMU U IJIs1 3aMKHYTOM 3JIEKTpUUECKOU 1enH, 3akoH Jxoyns—Jlenua, npaBuia
Kupxroda, 3akonsr @apanes 11 27€KTpoIn3a);

OMHCHIBaTh (PU3UUYECKHE TPOIIECCH M SBJICHHSI, UCTIONB3Ysl BEJIMUMHBL: TIEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TeJla U CUCTEMBI TeJl, CUJIa, MOMEHT CUJIbI, JaBJICHUE,
MOTECHIIMATbHAS DHEPIusl, KUHETHUeCKas DSHEprus, MeXaHWuyecKas JHeprusi, padora
CWJIBI, LEHTPOCTPEMUTEIBLHOE YCKOPEHUE, CUJIa TSKECTH, Cuja YIPYroCTH, CHIIA
TPEHHSI, MOIITHOCTh, SHEPTUs B3aUMOJICHCTBUS Tea ¢ 3eMiéil BOMM3U €€ MOBEPXHOCTH,
SHEpTHsi ymnpyrod nedopmanuu MPYKHUHBI, KOJUYECTBO TEIUIOTHI, aOCOIIOTHAS
TeMmreparypa Tena, paboTra B TEpPMOIWHAMUKE, BHYTPEHHSS HSHEPTUS HCaTHHOTO
OJTHOATOMHOTO Ta3a, paboTa WIEATbHOTO ra3a, OTHOCUTEIbHAs BIAKHOCTh BO3.yXa,
KIIJI wupeanbHOro TEIJIOBOTO JBHUTATENs; SJIEKTPUUYECKOE TOJie, HanpsHKEHHOCTD
ANEKTPUYECKOTO TOJS, HAMPSXKEHHOCTh IMOJISI TOYEYHOTO 3apsiia UM 3apsSKEHHOTO
mapa B BAKyyMe€ M B JIUAJIEKTPUKE, MOTCHIMAT 3JIEKTPOCTATUYECKOTO IO, PA3HOCTh



MOTEHIMAIOB, 3JIEKTPOJBMKYILAsl CHJIa, CHJAa TOKAa, HAIpPSPKEHHE, MOIIHOCTh TOKa,
AJIEKTpUYECKass EMKOCTh IUIOCKOTO KOHJAEHCATOpa, COMPOTHUBJIECHHUE Y4YacTKa LENu ¢
MOCIEAOBATEIbHBIM U IApPAJUICIbHBIM  COCIMHEHHUEM  PE3UCTOPOB,  SHEPrus
3JIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBSACHITH 0OCOOEHHOCTH NPOTEKaHUs (DU3UYCCKUX SBIICHUN: MEXaHHMUECKOE JIBH)KCHHE,
TEIUIOBOE JIBMDKEHHWE YacCTHI[ BEIIECTBA, TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE
nBwkeHue, auddy3us, HUCHapeHWe, KUICHHWE W KOHJACHCAIMs, IUIaBJICHUE U
KPUCTAJUIU3ALIMA, HAINPABJIEHHOCTD TEIIONEepEIaYu, ANEKTPU3ALUS TeJl,
SKBUIOTECHIMAIBHOCTD IIOBEPXHOCTH 3aPS)KEHHOIO IPOBOJAHUKA;

MPOBOJIUTh HMCCIICIOBAHNE 3aBUCUMOCTH OJHOW (DM3WYECKOW BEIWYUHBI OT JPYTOH C
WCIIOIb30BAHUEM TIPSIMBIX H3MEPEHHH, NpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKcUpoBaTh PE3yNbTAThl MOJYYEHHOH 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUJE
rpadukoB ¢ y4€ToM aOCONIOTHBIX MOTPEIIHOCTeH H3MEPEHUMU, NeNaTh BBIBOABI I10
pe3yJibTaTaM UCCIIEIOBAHUS,

MPOBOJNTh KOCBEHHBIC HW3MEpPEHUS (PU3NYCCKUX BEJIMYMH, IMPH 3TOM BBIOMPATH
ONTUMAJIBHBIA METOJ W3MEpPEHUs, OIICHUBAaTh aOCOJIOTHBIE W OTHOCUTEJIbHBIC
MOTPEUTHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHUIA;

MPOBOJUTH  OMBITHI IO MPOBEPKE TMPEIOKEHHOM TMIOTE3bl:  I[UIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIU3UPOBAThH MOTyYEHHbBIC
pe3yabTaThl U J€1aTh BBIBOJ O CTATYCE MPEAJI0KEHHOU TMIIOTE3bI;

coOiroaTh mpaBuia OE30MaCHOTO TPyAa MpU MPOBEIECHUU HCCIEIOBaHUI B pamMKax
y4eOHOro JKCHEepUMEHTa, MPaKTHKyMa U Y4eOHO-HCCIEAOBAaTEIbCKOM M MPOEKTHOM
NESTETLHOCTH C WCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOMCTB M J1TaOOpaTOPHOTO
000opyI0BaHUS;

pemiate pacu€THBIE 3aJaud C SBHO 3aJaHHONM M HESBHO 3aJaHHOW (U3NYECKOM
MOJIEJIbIO: Ha OCHOBAHWH aHAJIN3a YCIOBUsSI OOOCHOBBIBAThH BBIOOP (DM3UUECKOM MOJIETH,
OTBeUaroieil TpeOOBaHUSIM 3a7auu, IPUMEHITh (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyNaThl (U3UUECKUX TEOpUH TMPH HUCHOIB30BAHUU MAaTEMaTHYECKUX METOOB
pereHus 3agad, TMPOBOJUTH pacdy€Thl HA OCHOBAaHWM UWMEIOIIUXCS JaHHBIX,
AQHAJIM3UPOBATh PE3YJIbTaThl W KOPPEKTUPOBATH METOJAbl PEIICHHS C YYETOM
MOJIyYEHHBIX PE3YNIbTATOB;

peliaTh Ka4eCTBEHHbIE 3a/1a4uM, TpeOyrolue MPUMEHEHUsT 3HaHUH U3 Pa3HBIX pas/elioB
Kypca (QU3UKHM, a Tak)Ke WHTETpaly 3HAHUH W3 APYruX MPEIMETOB €CTECTBEHHO-
Hay4YHOI'O IMKJIA: BBICTPaMBaTh JIOTMYECKYIO ILIEMOYKY PACCYXKIACHUN C OMOpON Ha
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS;

WCIIOIh30BaTh TEOPETUUECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX IMPUHIIUIIOB pabOTHI
W3MEPHUTENIBHBIX MPUOOPOB, TEXHHYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB,;
MIPUBOJIUTH IPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TPOIECCOB OKPYXKAIOMIETO MHpa, B PA3BUTHE TEXHUKH W
TEXHOJIOTHI;

aHAIM3WPOBaTh M  OIEHUBATh TOCJEICTBUS OBITOBOM W  TPOU3BOJCTBEHHOU
JeSITeIbHOCTH YeJIOBeKa, CBS3aHHOM ¢ (U3MYECKMMH TMpOIecCaMu, C TO3UIUN
3KOJIOTUYECKOMN 0€30IacHOCTH, MpeACTaBICHUI 0 paluroHaIBLHOM
MPUPOAONOJIBb30BAHNH, a TAKXKE Pa3yMHOM HCHOJIb30BAHUU JOCTHKCHHN HAyKH U
TEXHOJIOTHH IS JAaTbHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;



IPUMEHATH Pa3IMYHbIE CIIOCOOB! PabOTHl ¢ HHPOPMAIHEH (PU3NUECKOTO COACPIKAHHS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX  HMH(MOPMAIMOHHBIX TEXHOJOTMH, IPU  3TOM
UCIIOJIb30BATh COBPEMEHHBIE HH()OPMALIMOHHBIC TEXHOJIOTUH JUIS IOUCKa, IepepaboTKu
U TIpeAbsABICHUS y4eOHOW M HAyYHO-TIOMYJISIpHON MH(OPMAINH, CTPYKTYpUPOBAHUS U
MHTEepOpeTanuu HHPOPMAIUH, TOTYYSHHOW U3 Pa3IHMYHBIX WCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh IOJY4aeMyl0 MH(OPMAIMIO M OIEHUBATh € JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIIMXCS 3HAHUH, TaK U Ha OCHOBE aHAJM3a UCTOYHUKA WH(POPMALIIH;
MNpOABJIATH  OPraHU3allMOHHLIC W [MO3HABATCJIIBHBIC YMCHUA  CAMOCTOATCIIBHOIO
NpUOOPETeHUs] HOBBIX 3HAHMI B MPOLECCE BBINOJIHEHHUS MPOCKTHBIX W Yd4eOHO-
HCCIIEI0BATENBCKUX paldoT;

paGOTaTB B TIpymnie € HUCIOJHCHHUEM Pa3IMYHbIX COHOHUAJIBbHBIX poneﬁ, IJIaHUPOBATh
paboTy Tpynmbl, pPalMOHAIBHO pACHpPENeNsaTh JeATEIbHOCTh B HECTAHIAPTHBIX
CUTyallMiaX, aACKBATHO OLUCHUBATH BKJIAJ KAXKXIOTO M3 YYACTHUKOB I'PYIIILI B pCHICHUC
paccMarpuBaeMoil mpoOIeMsl;

OpOSIBIISITH  MOTHBALMIO K  Oyaymedl mpoecCHOHANBHOM — JIESTENBHOCTH IO
CIIEUATBHOCTAM (PU3NKO-TEXHHUYECKOTO MPOQHIIS.

K xoniy obyuenus B 11 knacce npeaMeTHbIE Pe3yJbTaThl Ha YIIIYOJEHHOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

IOHUMaTh pOJIb (U3MKM B SKOHOMUYECKOH, TEXHOJIOIMYECKOH, COLHUAIbHOW U
TUYECKON cepax AeATeIbHOCTU 4YeJIOBEKa, POJib U MECTO (M3UKHU B COBPEMEHHOMU
Hay4yHOW KapTHHE MMPA, POJb ACTPOHOMUHU B IIPAKTUYECKOMN JNEATEIBHOCTH Y€JI0BEKa U
JalbHENIeM HAayYHO-TEXHUYECKOM  pPa3BUTHH, 3HaYCHHE OTHCAaTENbHOMH,
CUCTEMATU3HPYIOIIEH, OOBSICHUTENBHON M NPOrHOCTHYECKON (yHKIUN (u3nueckoit
TEOpPUH — DIIEKTPOJWHAMHUKHU, CHEIUAIBHONM TEOPUM OTHOCHUTEIBHOCTH, KBAHTOBOU
¢u3uku, ponb (uznyeckoil Teopur B (HOPMHUPOBAHUU TNPEICTABICHUN 0 (U3NYECKOH
KapTUHE MHpa, MeCTO (PU3MYECKONM KapTHHBI MHUpa B OOLIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUI O IPUPOJIE;

pa3nuyarh ycJIoBUs IPUMEHUMOCTH Mojienel (PU3NYecKUX Tell U NMPOLECCOB (SIBICHUH):
OJTHOPO/IHOE DJJIEKTPUYECKOE U OJHOPOJAHOE MAarHUTHOE TMOJs, TapMOHUYECKUE
KonebaHus, MaTeMaTHYeCKUd  MAasTHUK, WJCaJbHBIH NPYKUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, UCaIbHbIN KoJeOaTeNbHbIH KOHTYp, TOHKAs JIMH3a, MOJenen
aToMa, aTOMHOTO si/ipa U KBAHTOBOM MOJIEJIH CBETA;

paznmuuaTh ycioBHs (TpaHUIBI, OOJACTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB,
MOHUMAaTh BCceOOIMH XapakTep (YyHIAMEHTAIbHBIX 3aKOHOB UM OrPAaHUYEHHOCTH
HCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSCHATH AIIEKTPOMArHUTHBIE MPOLECCHl M SBIEHHS, WCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS U 3aKOHBI DJJIEKTPOAVWHAMHUKM U CIELUUAIBHON TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXpPaHEHMs AJIEKTPUYECKOro 3apsia, cuia Ammepa, cuia
JlopeHmia, 3aKOH OJJIGKTPOMAarHWTHOM WHAYKIMHU, mpaBwio Jlenna, cBsa3p IJ[C
CaAaMOUHJIYKIIMM B DJIEMEHTE JJIEKTPUYECKOW ILIEMHU CO CKOPOCTbIO M3MEHEHUS CHUIIbI
TOKa, MOCTYJIaThl CHEIHaTIbHON TE€OpUN OTHOCUTENBbHOCTH DUHIITEHHA);
aHAJM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBIECHUS, UCTIONb3Ys MOJ0KEHUS
KBaHTOBOM (u3UKM (ypaBHeHHME OHHINTEHHA anst ¢orodddexra, mepBbll U BTOPOH
noctynarel bopa, IpUHIKIT COOTHOIIEHUs HeompenenéHnocTeil ['eiizendepra, 3aKoHbBI



COXpPaHEHHUS 3apsiIOBOTO U MAaCcCOBOT'O YMCEN W SHEPIUU B SJACPHBIX PEAKLHUAX, 3aKOH
PaZOaKTUBHOTO pacrajia);

OIMHCHIBATh (PU3UYECKHUE MTPOLIECCHI U SIBICHUS, MCIIONb3Ysl BETUYHHBI: HAMPSKEHHOCTh
9JIEKTPUYECKOTO  TOJsS,  HOTEHIMAJd  AJIEKTPOCTATHUYECKOrO  TOJs,  Pa3HOCTb
MOTEHIIMAJIOB, AJCKTPOABIKYINAS CUJIa, WHIYKIUS MArHUTHOTO TOJIS, MarHUTHBINA
MOTOK, cujia AMIepa, HHIYKTUBHOCTb, SJEKTPOABIKYIIAs CHJIA CAaMOUHAYKLHUU,
SHEPrUsi MArHUTHOTO TOJISl MPOBOJHUKA C TOKOM, PESITUBUCTCKUII MMITYJIbC, MOJIHAS
SHEPTUsl, SHEPTUs TOKOSI CBOOOAHON YaCTHUIIBI, YJHEPTHSI U UMITYILC (POTOHA, MACCOBOE
YHCIIO | 3aps[ SApa, SHEPTUS CBSI3U S/IPa;

OOBSCHATHL OCOOEHHOCTH TMpPOTEKaHWsI (U3MYECKUX SIBICHHUI: 3JIEKTpOMarHuTHas
WHIYKIHSI, CAMOMHIYKIIUS, PE30HAHC, HHTEP(EPEHIUS BOJH, JUPPAKIIHS, TUCTEPCHUS,
MOJIHOE BHYTPEHHEe oTpaxkeHue, poroanekrpudeckuii apdext (poroadpdexr), anbda- u
Oera-pacnajpl saep, raMMa-u3inydeHue saep, GU3ndeckue MPUHIIMIBI CIIEKTPAIbHOTO
aHanu3a u paboTHI Jlazepa;

OTIPE/ICIIATh HANPABICHUE WHAYKIIMA MAarHHUTHOTO TOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmniepa u cunsl JIopenna;

CTPOUTHh M300pAKEHHUE, CO3/aBaEMO€ IIJIOCKMM 3€pKajoM, TOHKOM JIMH30H, |
PacCUUTHIBATh €TI0 XapaKTePUCTHKH;

MPUMEHSITh OCHOBOIMOJArarolue acTPOHOMHUYECKHUE TOHATHUS, TEOPUU M 3aKOHBI IS
aHaJIM3a U 00BACHEHUS (PU3HUYECKUX MPOIIECCOB, MPOUCXOASIIINX B 3BE3/IaX, B 3BE3THBIX
CHUCTEMax, B MEXTraJaKTUUYEeCKON cpelie; IBUKEHHsI HEOSCHBIX TeJ, HBOJIIOLMU 3BE3] U
Bcenennoi;

MPOBOJINTH WCCIIEOBAHNE 3aBUCHMOCTEH (DM3MUYECKUX BEIMYHMH C HCIOJIB30BaHUEM
MPSIMBIX U3MEPEHUI, PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATh PE3yIbTAaThI
MOJIYYCHHOW 3aBUCUMOCTH (DHM3MYECKHX BEIMYUH B BHUAC TpaPUKOB C YIETOM
aOCOIFOTHBIX ~ MOTPENIHOCTEH WM3MEpPEHWH, JieNaTh BBIBOJBI 10  pe3yJibTaTaM
HCCIIeTOBAHMUS;

MPOBOANTh KOCBEHHBIE HW3MEpEHUs (PU3NYECKUX BEIHYMH, MPU D3TOM BBIOHPATH
ONTUMAJBHBIA METOJ HW3MEpEHUs, OIECHUBaTh aOCOJIOTHBIE U OTHOCHUTEJbHbBIE
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHU;

MPOBOJWTH  OMBITBI IO TPOBEPKE TNPEUIONKCHHOW THUIIOTE3bl:  IUIAHHPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAITM3UPOBATH TIOJTy4eHHBIC
PE3YJIbTATHI U JCNIaTh BBIBOJ] O CTATyCE MPEUIOKCHHON THITOTE3bI,

OTHCHIBATH METOBI OTYyYEHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOmmoaTh TpaBwiia 0E30MacHOr0 TPy/Aa MPH TPOBEICHHH HCCIIECIOBAaHUN B paMKax
Y4eOHOTO AKCIEPUMEHTa, TMPAKTUKyMa W Y4eOHO-HCCIENOBATENBCKOH U TPOSKTHOMH
JESATEIbHOCTH C HWCIIOJIb30BAHUEM HM3MEPHTEIBHBIX YCTPOWCTB W JTaOOPATOPHOTO
00opynoBaHUS;

pemiate pacu€THBIE 3a7adyd C SIBHO 3a/laHHOM M HESBHO 3aJaHHOW (U3UYECKOU
MOJIETIbIO: HA OCHOBAaHMM AaHAJM3a YCIOBHUS BBIOMPATh (U3MUYECKUE MOJEIH,
OTBEUaIoNIre TPEOOBAHMSIM 3aJa9, IPUMEHSITH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJNAThl (U3MYECKUX TEOPUH TMPH HCIHOJIH30BAaHUU MaTEMaTHYECKHX METOJIOB
pelieHus 3ajad, MPOBOJUTH pacuyéThl HA OCHOBAHMM HMMEIOIIMXCS JIaHHBIX,
aHAIIM3UPOBATh PE3YNbTAaThl U KOPPEKTUPOBATH METOIBl PEIIEHUS C Y4ETOM
MOJIYYE€HHBIX PE3yIbTaTOB;



e pemiaTh Ka4yeCTBEHHBIE 3a/1a4yM, TPeOyolle MPUMEHEHHUs 3HaHUIN U3 Pa3HBIX pa3esioB
Kypca (QU3MKM, a Tak)Ke HHTErpaluy 3HaHUM U3 APYruxX MNPEeIMETOB E€CTECTBEHHO-
Hay4YHOI'0 LHMKJIA: BBICTPAMBAaTh JIOTMYECKYIO LIEMOYKY PACCYXKIACHUN C ONOpON Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYCCKUE SIBIICHHUS,

® ICIIOJIB30BATh TEOPETHUECKUE 3HAHUS JJIsi OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

¢ [PUBOJAUTH MPUMEPHI BKJIA/Ia POCCUNUCKHUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSCHEHHUE TMPOIECCOB OKPYKAIOMETO MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

® aHaJNM3UPOBATh W OLEHUBATH IMOCIHEACTBHS OBITOBOM U  MPOU3BOJCTBEHHON
NEeSTeIbHOCTH 4eJOBEeKa, CBS3aHHOM C (DU3MUECKUMMH TMpOIeccaMu, C TO3ULUN
3KOJIOTUYECKOU 0e30MacHOCTH, MpeACTaBICHUI 0 panuoHaIbHOM
MPUPOAONOJIb30BAHUHM, A TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKCHHN HAyKH U
TEXHOJIOTHH JJIs1 JATbHEHIIET0 pa3BUTHS YEJI0BEUYECKOTO OOIIIECTBA;

® [PUMEHSATH Pa3IMUHbIe CIOCOOBI PadOTHI ¢ MHPOpPMaILHEl GU3UYECKOTO CONEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMCHHBIX  HH()OPMAIIMOHHBIX  TEXHOJIOTHHA, TMPU  ITOM
UCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIs IOUCKA, IepepaboTKu
U TpeabsIBICHUs Y4eOHOW U HAYyYHO-TIOMYJISIpHON MHGOpPMAIUU, CTPYKTYPUPOBAHUS U
UHTEpIpeTauu HHHOPMAILIMH, MMOTYYECHHON W3 PA3TUYHBIX UCTOYHUKOB, KPUTUUYECKH
aAHAIM3MPOBATH TMOJIydaeMyr0 WH(OPMAIMIO U OICHWBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HaHUHU, TaK ¥ Ha OCHOBE aHalln3a UCTOYHUKA WH(OpMAIIUK;

® T[pPOSABIATH OpPraHU3ALMOHHBIE W I[I03HABATEJIbHBIE YMEHHUS CaMOCTOATEIBbHOIO
MpHOOpEeTEeHUsT HOBBIX 3HAHUN B TMPOIECCE BBINOJHEHUS MPOEKTHBHIX U YyueOHO-
HCCIIEeIOBATENBCKUX padoT;

e paboTaTh B TPYIIE C HCIOJHEHHWEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATH
paboTy Tpynmbl, palUOHAIBHO pacHpenessaTh AeATeIbHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, aJICKBATHO OLIEHMBATH BKJIAJl KAXJAOr0 U3 YYACTHUKOB I'PYIIbI B PEIICHUE
paccMaTpuBaeMoi TpoOIeMBbI;

® TMpOSIBIATH MOTHBAlMI0O K Oyaymedl npodecCHOHATbHOM — NeATeIbHOCTH 10
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOodus.

2. COAEP) KAHUE YYEBHOI'O KYPCA

KypcuBoM BbIieNIEH MaTepral, He BBIHOCAIIUKCS HA UTOIOBYIO aTTECTALINIO

@du3zuka B MO3HAHUH BellleCTBA,

10JIs1, IPOCTPAHCTBA U BPEMEHHU

Ousuka — (QyHIamMeHTadbHas Hayka O npupone. HayuHblli MeTox MO3HAHHUS MUDA.
B3aumocssizp Mexay (QU3MKOM M JIpYrMMHM €CTECTBEHHBIMH HaykamMu. MeTollbl Hay4dHOTO
uccinenoBanus (¢usnueckux spineHud. I[lorpemHoctn wu3MepeHud (GU3MUECKUX BETUYMH.
MonenpoBaHue ABJIEHUH M IPOLECCOB NPUPOJBI. 3aKOHOMEPHOCTh U CIy4allHOCTb. |'paHMIIbI
MPUMEHUMOCTH (PU3NYECKOro 3aKkoHa. PU3MYEecKHe TEOpUU U MPUHIUI COOTBETCTBHS. Poib u
MecTo (U3MKHM B (OPMUPOBAHHWU COBPEMEHHOW HAy4yHOM KapTUHBI MHUpPA, B MPAKTHYECKOH
JEeATEIbHOCTH JIIOACH. Pusuka u Kyivmypa.

Mexanuka



[IpenmMer u 3amauM  KiIaccUYecKoM MexaHukd. KuHemaTuyeckue XapakTepHCTUKHU
MEXaHUYECKOro IBMKEeHM. Mozenu ten u ABuxkeHUuH. OTHOCUTENbHAs! CKOPOCTh JBUKEHHUS TEIl.
PaBHOoMepHOE 1psAMOJIMHEWHOE JBH)KEHHE. YcKopeHue. lIpsamosnHelHOe IBHXKEHHE C
MOCTOSIHHBIM yCKOpeHueM. PaBHomepeMeHHOe MpsMOonHeHOe nBIKeHne. CBOOOIHOE MaieHue
ten. OJHOMEpHOE [BMXKEHHE B TMOJ€ TSHKECTH IPU  HAJIMYUM HA4dalbHOM CKOpPOCTH.
baumctuueckoe nBuwxenne. KuHematnka nepuoauyeckoro asrkeHus. llocrymarenbHoe u
BpalaTebHOE JBUKEHHUE TBEPAOTrO Tea.

[Tpuauun otHocutenbHOcTH ['anmunes. IlpuHuun cyneprioduuuu cwi. MHepruanbHas

cuctema otrcyeta. Ilepsbiii 3akoH HeroToHa. Bropoit 3akon HeroTtona. Tpertuii 3akon HeroToHa.
['paBuTanmonnas cwia. 3akoH BceMUpHOro TaroteHus. Cuna Tsoxkectu. Cuiia ynpyroctu. 3akoH
I'yka. Bec Ttema. Cuna Tpenus. 3akoH cyxoro TpeHus. llpumenenue 3akoHoB HproToHA.
JIBukeHue Ten B rpaBUTalMOHHOM mosie. KocMudeckue ckopoctu. [[BukeHne HeOECHBIX Tel U
UX UCKYCCTBEHHBIX CIIyTHUKOB. A61eHus, HaOo0aemvle 8 HeUHEPYUATbHBIX CUCTNEMAx omciema.

NMnynsc MaTepuanbHOM TOYKM M CUCTEMbI Tel. 3aKOH H3MEHEHUS M COXPAHEHUS
uMmnynsca. PabGorta cunbl. IloreHuumanbHass sHeprus. IloTeHnuanbHas »HEprust Tena IpU
IPaBUTALlMOHHOM M YIPYroMm B3auMojencTBUAX. Kunetmueckas sHeprus. MomHOCTb. 3aKOH
W3MEHEHHSI M COXPAHEHUS MEXaHW4eCKOH O5Hepruu. AOCOIIOTHO HEympyroe u abCOIIOTHO
YIPYTroe CTOJIKHOBEHHS.

VYcnoBue paBHOBECHs AJI IOCTYNATEIBHOIO JBMKEHMS. YCIOBHE paBHOBECUS IUIf
BpamarenbHoro ABMKeHusa. [lnedyo m momeHT cumbl. LleHTp TsokecTH (LEHTp Macc) CHCTEMBI
MaTepUaIbHBIX TOYEK M TBEpJAOro Teja. PaBHOBecue kuakocTu U rasza. JlaBnenue. /[euowcenue
HcuoKocmet U 2a308.

JluHamuika cBOOOJHBIX KoJeOaHWU. AMIUIMTYNA, TIEpHUOA, 4YacToTa, (a3a KoseOaHWil.

KonebarenpHass cucremMa mOJ JNEHCTBHEM BHEIIHHX CHJI, HE 3aBHCAIIMX OT BPEMEHHU.
Breinyxaennsie kosnebanus. Pesonanc.

Pacnipoctpanenue BonH B ynpyroil cpezae. Ilomepednble M NpOJIOJIBHBIE BOJIHBI.
Otpaxenue BoyH. [leproanueckie BOMHBL. DHeprus BoidHbL. CTOsSUME BOJTHBI. 3BYKOBBIC BOJIHBI.
Beicota 3Byka. Dddext Homnepa. MuTepdepenius u nudpakuus BoiH. TemOp, rpOMKOCTh

3ByKa.

MouJaexyasipHas GuU3NKa U TEPMOANHAMHUKA
[Tpeamer u 3amaun MosekyisipHo-KuHeTndyeckoi Teopun (MKT) u TepmoanHamMHKH.

OkcnepumeHnTanbHble nokazaTenbcTBa MKT. Ctpoenune atoma. Macca atomoB. MousipHas macca.
KoauuecTBo BemecTna.

Mopens uaeanbHoro rasza. Pacnpenenenue MoJeKyn UAEAIBHOTO Ta3a B MPOCTPAHCTBE.
Pacrnipenenenre Moekyn UAEalbHOTO Ta3a MO CKOPOCTSAM. AOCONIOTHAS TeMIieparypa Kak Mepa
CpeHEeW KWHETUYECKOW SHEPIHH TEIUIOBOTO JBMXKEHHS 4acTHIl BemecTBa. [llkamer Temmeparyp.
JaBnenue raza. Csi3b MEXAY JABJICHUEM U CPEIHEH KMHETHYECKOW SHEPruer MOCTynaTeIbHOTO
JMBIDKEHUST MOJICKYNT HacaibHOro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KMHETHIECKOU
teopuu. 3akoH JlanbToHa.  YpaBHeHue Knanelipona—MenneneeBa.  M3ompoueccsl.
N3orepmuueckwnii mporecc. M306apubrit mponecc. Mi3oxopHbIi poriecc.

ArperatHpie cOoCcTOsiHHS BeriecTBa. Da30BbIN Mepexoj map — KHAKOCTh. Vcmapenwue.
Konnencanums. JlaBneHwe HACHIMIEHHOTO0 Tapa. BiaxHocTh Bo3ayxa. KumeHue KuUIKOCTH.
Mogaenp cTpoeHuUs JKUIAKOCTEN.

IToBepxHOCTHOE HaTsOKEHHE. CmauuBanue.  KanumuisipHOCTb.
Kpucrammmzanuss w nnaBineHue TtBepAblx Ten. CTpykrypa TBepabix Ten. Kpucramnuueckas
pererka. MexaHn4ecKrue CBOMCTBA TBEPABIX TEIl.
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Buytpennsis sneprus. PaboTa u Teruionepenadya Kak crocoObl M3MEHEHUs BHYTPEHHEU
sHepruu. Pabora raza mpu pacmupenuu u cxatuu. Pabora raza mpu m3omporieccax. llepBorit
3aKOH TepMOauHAMUKH. [[puMeHeHre nepBoro 3aKkOHa TEPMOIMHAMUKA IS M30IPOIIECCOB.
AnuabaTHbIi nporiecc. TernsoBble JABUTATEINH.

BTopoii 3ak0H TepMOJIMUHAMUKH.
[IpeobOpazoBanus 3Heprur B TemioBbix MammHax. KIIJ[ TerutoBodt mammubl. [ukom

Kapno. Dxonorudeckue npo0iaeMbl TEINIOIHEPTETUKH.

DJIeKTPOAMHAMHUKA

[Ipeamer W 3amauum DNEKTPOJAMHAMUKH.  DJEKTPUYECKOE  B3aUMOJCHCTBUE.
OnekTpuyeckui 3apsn. KBantoBanue 3apsana. OnekTpu3anus Tel. 3aKOH COXPaHEHHs
NEKTPUYECKOro 3apsa. 3akoH Kyiona.

PaBHOBecue cratnueckux 3apanoB. HanpspkeHHOCTh  3JE€KTPOCTaTUYECKOro  MOJIS.
Jlunun HaIpPsHKEHHOCTH AIEKTPOCTATUYECKOTO TIOJISL. [TpuHnun CYTEPIIO3ULINH
ANEKTPOCTATUYECKUX TMMOJIEH. DIIEKTPOCTaTUYECKOE IoJie 3apsHKEHHOM cdepbl U 3apsKeHHON
IIJIOCKOCTH.

PabGora cun nsnexkTpoctaruyeckoro moiyiA. [loTeHIMan 3IeKTPOCTATHYECKOTrO IOJIS.
Pasnoctpe norennumanos. M3Mepenne pa3HOCTH NMOTEHLIMATIOB. DJIEKTPUUYECKOE I10JIE€ B BEILIECTBE.
JIMpNeKTpUKU B 3JEKTPOCTaTHUYECKOM 1osie. IIpOoBOOHHMKM B 3IEKTPOCTATUYECKOM IIOJIE.
Pacnpenenenne 3apsiioB 1O MOBEPXHOCTH IMPOBOJHHMKA. JIEKTPOEMKOCTh YEIUHEHHOI'O
MPOBOJHMKA M KoHAeHcatopa. CoelMHEHHE KOHIEHCATOPOB. DHEPrusi 3JIEKTPOCTATUYECKOTO
noJiss. O6beMHas INIOTHOCTh YHEPTHH IEKTPOCTATHYECKOTO MOJIS.

Onexrpuueckuil Tok. Cuna toka. Mcrounuk Toka. MCTOUHMK TOKa B 3JIEKTpUYECKON
uenu. Dnexrpoiaswxkymas cuna (3C). 3akon Oma isi OZHOPOAHOIO MPOBOAHMKA (y4yacTKa
renu). ConpoTuBIeHHE MPOBOTHUKA.

3aBUCUMOCTh  YJI€IBHOTO COMPOTHUBJICHUS TPOBOJHMKOB M  TOJYIMPOBOJHUKOB OT
temnepatypbl. CoeTuHEeHNs NPOBOAHUKOB. Pacuer conpoTUBIIEHUS SJIEKTPUUECKHUX LIeTIe. 3aKOH
OMa nang 3aMKHYTOW 1enu. Pacder cuiabl TOKa M HANpSOKEHUS B AJIEKTPUYECKUX LIETAX.
WN3mepenne cuibl TOKAa M HampsDKEHUs. TerIoBo€ JEUCTBHE AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns—IJlenna. [lepenada sneKTpo’HEPTrUd OT UCTOYHMKA K MOTPEOUTEI0. DIEKTPUUECKUIN
TOK B METaJIax, pacTBOpPAaX M pacIlaBax 3JEKTPOJUTOB, MOJYINPOBOJAHUKAX, ra3ax M BaKyyMe.
[Tna3zma. Dnextponus. [IpuMecHbIil NOTYyNIPOBOAHUK — COCTABHAS YaCTh 3JIEMEHTOB CXEM.

[TonynpoBonnukoBeliiguoa. Tpanzucrop. CBEpXIpOBOANMOCTD.

MarauTtHo€e B3auMoJieicTBUe. MarHUTHOE MOJIE AJIEKTPUYECKOTr0 TOKA. JIMHUKM MarHUTHOMN
WHIYKIUU. [[eficTBrUe MarHUTHOTO TOJIs Ha TPOBOJHUK ¢ TokoMm. Cunia Amriepa. Pamka ¢ Tokom B
OJIHOPOJIHOM MAarHuTHOM Ione. [leficTBMe MAarHUTHOTO MOJISI HAa JBHXKYIIMECS 3apsKEHHBIC
gactunbl. Cuna Jlopenma. Macc-cnektporpad ¥ IUKIOTpoH. [IpocTpaHCTBEHHBIE TPAEKTOPUU
3apSOKCHHBIX YaCTHUI[ B MAarHUTHOM I0Jie. MarHuTHBIE JIOBYIITKH, PaJUaIlMOHHbBIE MMosica 3eMITH.
B3anMopeiicTBre AIEKTPUIECKUX TOKOB.

MarnuThsblii notok. 9/1C B IpOBOJHUKE, IBUKYILIEMCS] B MArHUTHOM TIOJIE.

DnekTpoMarHuTHas HHAYKIUA. CriocoObl OTydeHUsT MHIYKITMOHHOTO TOKa. OTMBITHI
I'enpu. [IpaBuno Jlenna. Camounnykuusi. UHIyKTUBHOCTb. DHEPIysi MATHUTHOTO MOJIS TOKA.
MarnuTHOe noje B BeniecTBe. DeppoMarHeTH3M.

BekropHble quarpaMmbl JUisi ONKMCAHUS NEPEMEHHBIX TOKOB M HalpsbKeHuu. Pesuctop B
1enu nepeMeHHoro Toka. KonmeHncarop B nienu nepeMeHHOro Toka. KaTyika WHIyKTHBHOCTH B
nenu mnepeMeHHoro Toka. CBOOOJHBIE TapMOHUYECKHE JJIEKTPOMArHUTHBIE KoJeOaHus B
KojebaTenbHOM KOHType. KonebaTenbHbIi KOHTYp B IIeMH MEepEeMEHHOro Toka. Vcmonb3oBaHue
AJIEKTPOMArHUTHOW WHAYKIMU. OJeMEeHTapHas Teopusi TpaHcpopmaropa. [eHepupoBaHue
MEPEMEHHOT0 IEKTPUUECKOro Toka. [lepenaya s3neKTposHEpruu Ha pacCTOSIHUE.
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DneKTpOMarHuTHoeE 1nosie. BuxpeBoe aniekTpudeckoe noje. DIeKTPOMAarHUTHBIE BOJIHBI.
PacnipocTpaneHne 3J€KTPOMAarHUTHBIX BOJH. OHEPrusi, NEPEHOCHMasl 3JIEKTPOMArHUTHBIMU
BOJIHAMHU. JlaBlieHWE M UMIYJbC 3JIEKTPOMArHUTHBIX BOJH. CHEKTpP 3JIEKTPOMArHUTHBIX BOJIH.
Panuo- u CBU-BoiHbI B cpeacTBax cBA3U. [IpuHIMIBI painoOCBsI3U U TEIEBUICHUS.

I'eomerpuueckas onrtuka. [Ipunuun [toifrenca. IlpsmosnuHeitHOe pacnpocTpaHeHHE

CBETa B OJHOPOJHOH cpeze. 3aKOHBI OTPaXKEHUs U IpesiomsieHus cBera. IlomHOe BHyTpeHHee
orpaxenue. [locTpoeHune u3z00pakeHMI M Xoja Jyded npu mpeaoMieHUH cBera. JIMH3BIL
CoOuparome nuH3bl. M300pakeHne mnpeamera B coOuparomieit nmuze. Dopmysna TOHKOH
cobuparomieli JimH3bl. PaccenBaromue uH3bL. M300paxkeHne mpeaMeTa B pacCeHBAIOIICH JTHH3E.
@DOKyCHOE pacCTOSIHME M OINTHYecKas CUia CHCTeMbl M3 JIByX JMH3. UenoBeueckwil ria3 Kak
onTuyeckas cucteMa. OnTuyeckue npudopsI.

BonHoBeie cBoiictBa cBeta. Ckopocth cBera. MHTepdepeHumus BoiH. B3amMHOe
yculieHue M ociabieHue BOdH B mpocTpancTBe. Wutepdepennus cBera. Judpakuus cpera.
Hudpakmuonnas permierka. Jlucrepcusi cera. [IpakTudeckoe MpUMEHEHUE AJIEKTPOMArHUTHBIX
W3JTyYCHH.

OcHoOBBI cIeUAJIbHOMH TECOPUHU OTHOCUTEJIBHOCTH

VM HBapraHTHOCTb MOZYJIsI CKOPOCTH CBETa B BakyyMme. I1oCcTynaTel crienuanbHON TEOpUHU
OTHOCUTENbHOCTU. OTHOCUTEIBHOCTh BPEMEHU. 3aMeJIEHUE BpeMEHH. PelaTHBUCTCKMI 3aKOH
CIIO’KEHHS CKOPOCTEW. DHEPTHsl U UMITYJIbC CBOOOTHON YacTHIIbI. B3anMOCBSI3b YJHEPTUU M MACCHI.
DHeprus MoKosl.

KBanToBas ¢usnka. Pusuka
aToMa U ATOMHOIO /IpPa
[Ipeamer u 3aa4n KBAaHTOBOM (U3HKH.

TennoBoe n3nyuyenue. Pacrpenenenue sHepruu B CieKTpe aOCOIIOTHO YEPHOTO Tea.

I'nnore3za M. ITnanka o kBanTax. ®otosddext. OnbiTel A. I'. Cronerosa, 3aKOHbI
¢doroaddexra. YpaBHenue A. DiiHmreitHa 1 porodddexra.

®otoH. Onsitel I1. H. Jle6enesa u C. 1. BaBunosa. I'unoresa ne bpoitsis 0 BOIHOBBIX
cBoiicTBax 4vactuil. KoprmyckymsipHO-BOIHOBOM nyanu3Mm. Judpaxius 37aeKTpoHOB. [laBneHue
csera. CooTHOIIEHUE HeomnpeaeneHHocTel [ eitzenOepra.

Mopnenu crpoenus aroma. Teopus aroma Bopopona. Iloriomenrne u U3ilydeHue cBeTa
atoMoM. OObsCHEHUE JTMHENUaTOro CeKTpa BOJOPOia Ha OCHOBE KBAHTOBBIX MOCTY/IaToB bopa.
CrioHTaHHOE M BBIHYKJEHHOE U3TyuyeHue cBera. Jlazepsl.

CocaB u cTpoeHre aToMHOTO sijipa. M3oTomnsl. Snepubie cuibl. Jledekt maccbl. DHeprus
CBA3U HYKJIOHOB B sjpe. EcTecTBeHHas paguoaKTUBHOCTb. 3aKOH PaJMOAKTHBHOIO pacIaja.
HckyccTBeHHas paguoOaKkTUBHOCTL. SINEpHBbIE peakiuu, peakuuu AejieHus U cuHresa. LlenHas
peakuus neneHus ypaHa. Mcnonp3oBaHuWe DJHEpruM JeleHUs snaep. SlnepHas sHeprerTuka.
Tepmosimepubii  cuHTe3. SaepHoe opyxkue. buonornueckoe neHCTBUE PaTMOAKTUBHBIX
U3JIy4CHUH.

Knaccudukanus sneMeHTapHbIX dYacTUIll. JlemToHsl kKak (yHIaMeHTadbHBIE YaCTHUIIBIL.
Knaccudukanmmst u  crpyktypa aapoHoB. B3aumopeiictBue kBapkoB. @DyHIaMEHTAIbHbBIC
B3aUMOJICUCTBHUS. Y CKOPUTEIH FJIEMEHTAPHBIX YaCTHULI.
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DBosronusa Beeaennoit

[TpruMeHNMOCTH 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIBI KOCMHUUYECKHX OOBEKTOB.
OO6pa3oBaHre aCTPOHOMUUYECKUX CTPYKTYp. ConHeuHasi cucteMa. 3Be3/1bl U UCTOUHHUKHU UX
sHepruu. Kimaccudukanms 3se3a. IBomonus 38e3/] 1 3BOIoIHs COTHEYHON CUCTEMBI.

l"amakTtuka. [pyrue ramaktuku. Ctpykrypa BceenenHoit, ee pacmupenue. PasOeranue
ranakTuk. 3akoH Xa06ma. Kocmonormueckas Mopaens paHHed BceeneHHoW. Dpa u3IIydeHUSs.
Hykneocunte3 B panneil Bcenennoit. IlpoctpancTBeHHOBpeMeHHBIE MaciTaObl HAOII01aeMOM
Bcenennoii. Oprannueckas ku3ub Bo Beenennoii. TemHast Matepusi 1 TEMHasi SHEPTHSL.

JlaGopaTopHbie padoThI

[IpsiMble u3Mepenust

1. U3mepeHue cuil TMHAMOMETPOM B MEXaHUKE.

2. M3mepenne D/1C ucTOUYHUKA TOKA.

KocBennblie usamepenmusi

1. Usmepenune yckopeHus: CBOOOIHOTO A ICHHUS.

2. N3mepenne ko3GGUIMEHTA TPEHUS CKOJbKCHUS.

3. M3mepeHue yaenbHoM TeII0OEMKOCTH BEIIECTBA.

4. V3mepeHue 2IeKTPOEMKOCTH KOHIEHCATOpa.

5. M3mepeHre BHYTPEHHETO COMPOTHBIICHUS HCTOYHHKA

TOKa.

6. I/ISMepeHI/Ie IMoKa3aTeJid IPCJIOMIICHHA CTCKIIA.
7. I/IsMepeHHe JUIMHBI CBETOBOM BOJIHEI C IOMOIIBIO ,[[Hq)paKHI/IOHHOﬁ PCHICTKU.

Hab6.nonenne sijieHnii
1. Habmronenue uHtepdepeHuy u 1uppakium cBera.

2. HabmroneHne MTuHEHYaToro v CIijIoUIHOTO CIIEKTPOB HCITYCKAHUSI.

HccaenoBanusa

1. V3zyuenue nBmkeHus Tena, OpomeHHOro TOPU30HTAIBHO.

2. M3ydenune n30TepMUIECKOTO MpoIiecca B rase.

3. I/I3yquHe KaHI/IJ'IJ'ISIpHI)IX HBHGHI/IfI, O6yCJ’IOBJ’I€HHI>IX HOBerHOCTHBIM HaATs)KCHHUEM
JKUJIKOCTH.

HccnegoBaHnne CMEIIaHHOTO COSANMHEHHUS IIPOBOAHUKOB.
I/I3y‘-ICHI/IC 3akoHa Oma JUIS TIOJIHOM LISIIH.
I/I3y‘-ICHI/IC SABJICHUA BHCKTPOMaTHHTHOﬁ WHAYKIHUU.

Nooks

. M3yuenue B3anMoIeCTBUS YACTHI] | SIIEPHBIX peakiuii (1o ¢poTtorpadusim).
IIpoBepka rumnores
1. JIBmxeHue Tea 1Mo OKPY>KHOCTH TOJT JCHCTBUEM CHJI TSKECTH M YIIPYTOCTH.

2. TIpoBepka 3aKOHA COXpaHEHHS YHEPTHU TIPU JICHCTBUH CHIT TSDKECTH U YIIPYTOCTH.
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3. TEMATHYECKOE IINTAHUPOBAHMHE 10 knacc (170 4, 5 4 B Hepel110)

OcHoOBHOE coaepKaHHe OcHoBHEIe BUABI y4eOHOI1 OcHoBHBIC
JAeATeTbHOCTH HalpaBJICHHUA
BOCIIMTATEIbHOM
AeATeTbHOCTH
BBEJIEHMUE (3 4v)

®usuka B IO3HAHUU BEILECTBA, 01, — Habumonats 1 onuceBaTh - ITatpuornueckoe

IIPOCTpaHCTBa U BpeMeHH (3 u) (usnyeckue sBICHUS; BOCIIUTaHUC

BozHukHOBeHNE (PU3UKH KaK HAYKH. — IEPEBOANUTH 3HAYECHUS BEIUYNH - T'paxnanckoe 1 1yxoBHO-

Bazosrie ¢)H3quCKI/Ie BEJIMYHHBI B W3 OJHUX €IUHUIL] B IPYTHE; HPaBCTBCHHOC

MEXaHHKE. DTAJIOHBI JJIUHBL, — CHCTEMaTH3UPOBATh BOCIMTaHNEC

BpeMeHH, Macchl. KpaTHble n nH(pOpMALHUIO U IPENICTABIATE €€ B

Jl0JIbHBIE eauHULBL. Du3KKa U BUJIE TaOJIHILIBL;

KynbTypa. OpraHsl 4yBCTB U IPOLIECC — npeaJaratb MOJEIU SIBJICHUM;

no3HaHusl. OCOOEHHOCTH Hay4HOTO — OOBACHATH pa3INYHbIC

skcrepuMeHnTa. OyHaaMeHTaIbHbIE (yHnaMeHTaIbHbIE

¢msnyeckne Teopuu. MonensHbIe B3aUMOJICHCTBHS;

npubmokerus. [Ipenens — CpPaBHUBATh HHTEHCUBHOCTb U

MIPUMEHUMOCTH (pU3NIECcKO TeopHu. panuyc AeHUCTBHs B3aUMOAEHCTBUI

I'nnoreza lemokputa. Moaenu B

Mukpomupe. [InanerapHas Moznenb

aToMa. DJeMeHTapHas YacTHIla.

Bupl B3anMoaeMCcTBUI.

OyH1aMEHTAJIbHBIE B3aUMOJEHCTBUS.

OCHOBHBIE XapaKTEPUCTUKU

(yHIaMEHTaIbHBIX B3aNMOACHCTBUI.

BsanMoneiicTBHe Kak CBSI3b CTPYKTYp

BEIIECTBA.

MEXAHHKA (66 1)

Kunemarnka MarepraabHON TOUKH — OnuceIBaTh XapakTep JABUKECHUSA - Ilatproruueckoe

(23 4) MexaHn4eCKOE JBUKEHUE. B 3aBUCHUMOCTH OT BBIOpaHHON BOCIIUTaHHE

MarepuanbHas Touka. Teno oTcuera. CHCTEMBI OTCYCTA, - T'paxnanckoe 1 1yxoBHO-

Tpaexropus. Cucrema oTcuera. — IPUMEHATH MOJEIb HPaBCTBCHHOC

3aKOH JBWKEHHS TeNla B MaTepHaILHOM TOUKH K peaibHbIM BOCIINTaHNE

KOOPMHATHOM U BEKTOPHOM (opMe. JBUKYIUMCSL 0OBEKTaM; - DereTieckoe
BOCIIMTAaHHUC

[Tepememenune. CnoxeHue
nepemetenuil. Ilyts. Paznuuue mytu
U iepeMenieHus. EBkinnoBocTs
(U3MYECKOro IPOCTPAHCTBA.
Cpenusist myTeBast CKOPOCTb.
MrHoBeHHas! CKOPOCTb.
OTHOCHUTENBHAs! CKOPOCTb.
PaBHOMepHOE npsiMOnMHEIHOE
nBkeHne. I'paduk ckopoctn.
I'paduueckuit cmocod HaXOXKACHUS
MepeMeIIeHNs IPH PABHOMEPHOM
MIPSIMOJIMHEHHOM JBIKEHUH. 3aKOH
PaBHOMEPHOTO MPSIMOJIMHENHOTO
JBIKeHus. ['paduky 3aBUCUMOCTH
KOOPAMHATEHI TeNla U MPOEKLIUN
CKOpPOCTHU OT BPEMEHHU IpU
PaBHOMEPHOM MPSIMOJIIMHEHHOM
JIBUKEHUH. MTHOBEHHOE YCKOpPEHHE.
TaHreHuyaabHOE U HOPMAIBHOE
yckopeHus. PaBHOyCKOpEeHHOE

— IPEICTaBIATh MEXaHHUECKOE
JIBIDKEHUE YPaBHECHUSIMU
3aBHCHUMOCTH KOOPJMHAT OT
BpPEMEHU;

— CUCTEMaTH3UPOBATh 3HAHUS O
(u3nuecKoil BennurHe:
nepeMelleHle, MTHOBEHHas
CKOpOCTb, YCKOPEHUE;

— CHUCTEMaTH3HPOBAThH 3HAHUS O
XapaKTepUCTHKAaX PABHOMEPHOTO
JIBIDKEHUS] MaTepHUATbHONW TOUKH I10
OKPY>KHOCTH;

— CPaBHUBATb NyTh U NIEPEMELICHUE
Tena;

— BBIUUCIIATh: CPEHIOI0 CKOPOCTh
U CPEJIHIOI0 CKOPOCTh
HEpaBHOMEPHOTO JIBIKEHUS
AQHATUTHYECKH U TpapHuIecKH,
YCKOPEHHE TeNa; IyTh,
nepeMeIeHHe U CKOPOCTb MTPH

LenHoctu HayuHOrO
MO3HAHUS

- ®opmupoBaHue
KyJIBTYPBI 3/J0POBbS U
9MOLIMOHATEHOTO
OJIaroTIOITyYrst
TpynoBoe BociTaHHE
DKOJIOTHYECKOE
BOCIIHTaHHE
Apnanramus
oOyyaromierocs K
N3MEHSIOIIMCS
YCIIOBHSIM COIMANBHOMN 1
MIPUPOTHON CPEenbI

14




NIPSIMOJIMHEHHOE JIBM)KEHHE.
CkopocTb Tena npu
PaBHOYCKOPEHHOM IPSMOIIITHEHHOM
nBkeHnn. I'paduyeckwii criocod
HaXOXXJCHUS TEPEMEIICHUS TIPU
PaBHOYCKOPEHHOM IPSMOJIITHEHHOM
JBIDKEHUH. 3aKOH PaBHOYCKOPEHHOTO
JBIKEHUs. PaBHO3aMenieHHOe
IIPSIMOJINHEHHOE JBIDKEHUE. 3aKOH
pPaBHO3aMEAJICHHOTO JBIKEHUSL.
3aBUCUMOCTh MPOEKLIUU CKOPOCTH
Tea Ha 0Cb X OT BPEMEHU IIPH
paBHOIIEPEMEHHOM JBIKCHUH. 3aKOH
PaBHOIIEPEMEHHOTO JBIKCHUSI.
[Tanenue Tena B OTCYyTCTBUE
COTIPOTHUBIICHHUS BO3yXa. Y CKOPEHHE
cBoOoaHoro manenus. Ilanenue ten B
Bo3ayxe. ['paduueckoe
IIpeJICTaBICHUE PAaBHOIIEPEMEHHOTO
nBokeHns. OTHOMEpHOE IBIKCHUE B
TIOJIe TSKECTH MPH HANAIHA
HaYaJbHOH CKOPOCTH.
Bannmuctuyeckoe NBMKEHUE.
YpaBHeHHE OATUTHCTHYECKON
TpaekTopuu. BiusHue cuibl
COTIPOTHUBJICHHUS BO3yXa Ha
0aJTMCTHYECKYIO TPACKTOPHIO.
[lepronudeckoe IBIKEHHE U €TO
BHABI. PaBHOMEpHOE IBIKEHHUE TI0
oKkpyxHOCTH. CTIOCOOBI OTpeeeHHS
TTOJIOKCHUS YaCTHUIIBI B IIPOCTPAHCTBE
B MIPOHM3BOJIHHBII MOMEHT BPEMCHH.
®da3a BpallleHus, IMHEHHAas U yrioBas
CKOpPOCTH TeJa, MepUo] M 4acToTa
BpauieHust. BeiBos popmysl
LEHTPOCTPEMHUTETIHLHOTO YCKOPEHHS.
Koopnunatablit cioco6 onucanus
BpamaTeIbHOTO IBUKCHUS.
Iapmonuueckue konebanms. Yactora
Koye0aHni. 3aBUCHMOCTh
KOOPAHMHATEHI, IPOSKIIIA CKOPOCTH H
yCKOpeHus Ha ocb X OT BPEMEHU IIPU
KoJe0aTenbHOM JBIKEHUH.
Jlabopamopuvie pabomul

1. HUzmepenue ycxopenus c60600H020
naoeuus.

2. U3yuenue oguodicenust meia,
OpOULeHHO20 20PU3OHMATILHO.
Koumponvnas paboma

1. Kunemamuka mamepuanvrou
MoyKu.

paBHOMEPEMEHHOM MPSIMOIUHEHHOM
JIBUKEHUH;

— OTIPENeNATh: IepeMeIIeHHE 110
rpaduKy 3aBHCHMOCTH CKOPOCTH
JBIDKEHUS OT BPEMEHH, YCKOPEHHE
Tena 1o TpaduKy 3aBUCHMOCTH
CKOPOCTH paBHOIIEPEMEHHOTO
JIBUYKEHUSI OT BPEMEHU;
KOOpPJUHATHL, IPOMICHHBIN IIyTh,
CKOPOCTh M YCKOPEHHUE Telia o
YpaBHEHUSIM 3aBUCUMOCTHU
KOOPJAWHAT U MPOEKINH CKOPOCTH 1
YCKOPEHHUS OT BPEMEHH;

— CTPOUTH U aHAIM3UPOBAThH
rpauKy 3aBUCHMOCTH: KOOPIUHATHI
TeJa U MPOEKIMU CKOPOCTH OT
BpEMEHU MPU PaBHOMEPHOM
JIBIKEHUH; CKOPOCTU U YCKOPEHHUS
OT BpEMEHU MPHU NPSIMOTMHEHHOM
PaBHOYCKOPEHHOM
paBHO3aMEIJICHHOM JBIKCHH;

— KIaccu(UIMpoBaTh CBOOOJHOE
MaJIeHUE TEJ KaK YaCTHBIN CiIyyail
PaBHOYCKOPEHHOTO JABIDKCHHS,

— peraTh rpaduyeckue 3aaun;
— aHaTU3UPOBATH B3aMMOCBS3b
MEPUOINYECKUX JTBHIKCHUI:
BpaIaTeIbHOIr0 U KOJICOATEILHOTO;
— HabIIro1aTh CBOOOLHOE MTalcHNE
TeJ; — U3MEPATh: CKOPOCTh
PaBHOMEPHOTO ABIKCHHS,
YCKOpEHHE TIPH CBOOOTHOM TaICHUH
(paBHOYCKOPEHHOM JBHXKCHUH);

— HaOJII0/1aTh U MPEJCTaBIATH
rpaduuecKu OATUCTHYCCKYIO
TPaeKTOPHIO;

— BBIYUCJIATH OTHOCUTENILHYIO U
a0COITIOTHYIO TIOTPEITHOCTh
W3MEpEHUs Ha9aJIbHOH CKOPOCTH
JIBHOKEHMS

— HaOII0AaTh, H3MEPSTH U
00001maTh B Tporiecce
IKCIIEPUMEHTAIHHON JIeSITeIbHOCTH;
— MPEACTaBIATh PE3yIbTATHI
M3MepeHul B BUIEe TaOIUIT;

— YKa3bIBaTh IPaHUIIBI
MPUMEHUMOCTH (PUIUICCKUX
3aKOHOB,;

— MPHUMEHSATH 3HAHUS K PCIICHUIO
3a1a4.

Junamuka MaTepuanbHON TOUKU

(12 9) TTpuHIMIT HHEPIIHH.
OTHOCHUTENBHOCTD ABHKEHHUS U
nokos1. IHepuuanbHbele CUCTEMBI
orcuera. [IpeobpazoBanus ["anmes.
3aKOH CIIOXKEHUS CKOPOCTEIl.
[Tpuniun oTHOcHTeNbHOCTH [ anmues.
IlepBelii 3akoH HproTOHA.
DKCTiepUMEHTAIbHbIE

— Habmionats siBIeHUE HHEPIUH;
— KJIacCu(UIUPOBATH CHCTEMBI
OTCYETa 10 UX MPU3HAKaAM;

— (OpMyITHPOBATH NPUHIIUII
WHEPUUH, TPUHIUIT
OTHOCHTEJILHOCTH ["anuest;

— OOBSCHATH: EMOHCTPAIMOHHbIE
9KCTIEPUMEHTbI, OJTBEPKAAIOIIUEC
3aKOH WHEPLUH; IPUHLIUI JeUCTBUS

[TaTpuoTnueckoe
BOCIITaHHE
I'paxxraHcKO€ M IyXOBHO-
HPaBCTBEHHOE
BOCIITaHHE

LlenHOCTH HAY4YHOTO
NIO3HAHMSA

Tpynosoe Bocnuranue
Apanrauus
oOyyaromierocs K
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MOJITBEPKICHHS 3aKOHA UHEPLIUH.
Cuna — npuuuHa U3MEHEHUs
CKOPOCTH TeJI, MEpa B3aNMOJICHCTBHA
ten. MHepTHOCTE. Macca Tena —
Mepa uHepTHOCTH. [IpuHiun
CyHepo3uuuu cuil. Bropoii 3akox
Herorona. Tperuii 3axoH HeroToHA.
IIpumeps! neicTBus U
IIPOTUBOAEHCTBH. | paBUTAIIIOHHEBIE
U 3JIEKTPOMArHUTHBIE CUJIBI. 3aKOH
BCEMHUPHOTO TAroteHus. OnbIT
Kasenauma. I'paBurannonHas
nocTosiHHAs. Cua TSKECTH.
Dopmyna Ui pacyeTa yCKOPEHHS
CcBOOOIHOTO MMaJEHUS.
OeKTpoMarHuTHas pupoaa
ynpyroctu. MexaHnuueckas MOJAEIb
kpuctamia. Cuiaa HopMaaTbHON
PEaKIMM OTIOPHI U CHJIa HATSKEHHUS.
3akoH ['yka. Bec tena. Cuna tpeHus.
Buns Tpenns. Kosddumuent Tpenns.
[Ipumenenue 3akonoB HetoToHa.
AJNTOpUTM peleHus 3a1a4 1o
JWHaMUKe. [IBIDKeHHUE Tema 1o
OKpPY>KHOCTH IOJ JCHCTBUEM CUII
TAXKECTU U YIPYTOCTH.
Jlabopamopnvie pabomut

3. Usmepenue koappuyuenma
MPEHUsL CKOTbIICEHUSL.

Koumponvnas paboma 2. Jlunamuka
MAMepUAIbHOU MOYKU.

KPYTWIBHBIX BECOB; MEXaHU3M
BO3HHKHOBEHHSI CUJIBI YIIPYTOCTH C
MOMOIIBI0 MEXAHUYECKOI MOJEITH
KpHCTaIlIa,

— YCTaHaBIIUBATh CBA3b YCKOPCHUS
TeJa ¢ JeHCTBYIOLIEH Ha HEro
CUJION;

— BBIUUCJIATh YCKOPEHHE Tea,
JICHCTBYIOIYIO HAa HETO CHITY U
Maccy Teja Ha OCHOBE BTOPOTO
3akoHa HeroTOHA;

— CPaBHUBATb: CHJIbI JEHCTBHS U
MPOTHUBOAEHCTBUS, YCKOPEHNE
CBOOOIHOTO MaACHNS Ha IUIaHETax
CoJTHEYHOW CHCTEMBI, CUITY TSDKECTH
U Bec Tella, CUIIy TPCHUS KaueHUs U
CHITYy TPEHUS CKOJIbKCHHUS;

— onuchIBaTh onbIT KaBenauia no
HU3MEPEHUI0 TPaBUTALIUOHHON
IIOCTOSIHHOM;

— CHCTEMaTH3UPOBATh 3HAHUS O
HEBECOMOCTH U NEPerpy3Kax;

— 3KCIICPUMEHTAIBHO U3yJaTh
TpeTuit 3akoH HploTOHa;

— HCCIIEA0BATh 3aBUCUMOCTH CHIIBI
TPEHUS CKOJBKEHHS OT ILUIOIAIH
COTIPUKOCHOBEHUS TEJI U CHUJIBI
HOPMAaJIbHOTO JIaBJICHUS;

— U3MEPSTH IBYMS criocodaMu

KO3 PHUIUESHT TPEHUS NEPEBIHHOTO
Opycka 1o JepeBsHHOM THHENKeE;
— TPOBEPATH CIPABEUIUBOCTD
BTOpOTro 3akoHa HeloToHa /1715t
JIBIDKEHUS TeJa M0 OKPYKHOCTH;
— OIIEHUBATh MOTPEIIHOCTh
KOCBEHHBIX H3MEPEHHUH CHIIBI;

— MPEICTABIATh PE3yIbTATHI
M3MEpEHNs B BU/IE TAOJIMIL;

— Ha0JIIo1aTh, U3MEPSTH U
000011aTh B MpoIecce
9KCIEPUMEHTAILHOH eI TeIbHOCTH;
— MIPUMEHSATH [TOJTyYCHHbIC 3HAHU
K PELIeHHUIO 3a1a4.

U3MCHAIOIUMCS

YCJI0BUsAM COHPIaJ'IBHOﬁ n

MIPUPOIHON Cpeabl

3axoHsl coxpaHeHus (14 1) Ummynsc
cwibl. Ummyibc Tena. boee obmiast
(hopMyIHpPOBKa BTOPOTO 3aKOHA
Hrerotona. 3amkHyTas cucrema.
Nmnynbe cuctemsl Tell. 3aKoH
COXpaHCHHS UMITyJbca. PeakTuBHOE
JIBUKEHHUE PAKETHI.
MHorocTymneH4aTble pakeTsl. Pabota
cuiIbl. Y CIIOBHSI, IPU KOTOPBIX paboTa
TIOJIOKHUTETIbHA, OTpUIIATENIbHA U
paBHa Hymt0. PaboTa cuit peaknuu,
TPEHUS U TSHKECTH, AEHCTBYIOIUX Ha
TEJIO, COCKaJIL3BIBAIOIICE C
HAKJIOHHOM IIJIOCKOCTH.
IMoreHnpansHas CHa.
[MoTennmansHas sueprus tena. Csi3b
MTOTEHIIMATHLHOM YHEPTUH Tela 1
paboThI CHITBI TsDKeCTH. [IpuHITNT

— CucremMaTn3upoBaTh 3HAHUSA O
(u3MUYeCKoil BeNMUnHE: UMITYJIbC
CHJIBI, UMITYJIBC Tella,
MOTEHIMAIbHAS SHEPT s,
KWHETUYeCKasl IHeprus, paboTa,
MOIIHOCTb;

— HPUMEHSTh MOJIENb 3aMKHYTOM
CHCTEMBI K pealibHBIM CHCTEMaM;
— GopMyIUpOBaThH 3aKOH
COXpaHEHHs] UIMITYJIbCa, 3aKOH
COXpaHEHHs FHEPTUU; — OOBSACHATH
NPUHIUIT PEAKTHBHOTO JIBH)KEHHUS;
— oueHuBarth ycnexu Poccun B
OCBOEHHH KOCMOCa U CO3/1aHUN
paKeTHOI TeXHUKH;

— BBIUUCIIATE: 110 Tpaduky paboTy
CHJIBI, Pa0OTy CHJI TSDKECTH U
YIPYTrOCTH, MOITHOCTb;

[TarpuoTnueckoe
BOCIIUTAHUE

I'paxxraHckoe M IyXOBHO-

HPaBCTBEHHOE
BOCIIMTAHUC
OcTeTnyeckoe
BOCIIMTAHUC
LlenHOCTH HAY4YHOTO
IO3HAHHUA

Tpynosoe BocniuTanue
o0y4aromnerocs K
HN3MCHSIOIITUMCS

YCIIOBUSIM COLMATIBHOM U

MIPUPOJHON cpeabl
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MHUHHAMYyMa MOTEHIINAILHON SHEPTUH.
Bunsl paBHOBecus. Pabora cuibl
TsKecTH. [loTeHIManbHas YHeprust
Teja B TPaBUTALIMOHHOM II0JIE.
Pabora cumbl ynpyrocTi.
[loTeHunanbHas 3HEPrus Tena nNpu
YOPYTOM B3aUMOJICHCTBUU.
Kunernueckas sHeprus tena.
Teopema 0 KHUHETUYECKON IHEPTHUH.
CpenaHsisi © MTHOBEHHAsI MOIIIHOCTH.
[TonHas MexaHuueckas YHEPTuUs
CHCTEMBI. 3aKOH N3MEHCHHS
MEXaHUYECKOH HEPTUU.
KoncepBartuBHas cucrema. 3aK0H
COXpaHEHMsI MEXaHUYECKON SHEPTHUH.
[IpumeHeHne 3aKOHA COXPAHEHUS
SHepruu. Buabl CTONKHOBEHUM.
AOCOJIIOTHO yIIPYTHiA U aOCOTFOTHO
HEYyNpyrui yaapsl. YIpyroe
LIEHTPAJIBLHOE CTOJIKHOBEHUE
OWJIBSIPIHBIX IAPOB

— IPUMEHSTh. MOJIENb
KOHCEPBATUBHOMN CUCTEMBI K
peaybHBIM CUCTEMAaM MPH
00CYyX/IeHUH BO3MOKHOCTH
MPUMEHEHUS 3aKOHA COXPAHCHUS
MEXaHUYECKON SHEPTUH; 3aKOHBI
COXpaHEHHs UMITYJIbCA IS
onucaHust abCOIFOTHO HEYNPYTOro U
a0COJIFOTHO YIIPYTOro yAapa;

— U3MEPSITh paboTy CHJIBI,

— IPUMEHSTH TOJyYeHHbBIC 3HAHHS
K PEIICHHIO 3a/1a4.

JMHaMuKa epruogudecKoro
nBikeHus (7 9) PopMa TpaeKTopUn
TeJ, ABWKYIIUXCS B IPaBUTALIMOHHOM
nosie 3emuu. IlepBas u BTopas
KocMuueckue ckopoctu. CBoOOHbIC
KoJieOaHHMs IPY)KUHHOTO MasiTHUKA.
XapaKTepHCTHKH CBOOOIHBIX
KosieOaHMI: IeproJ, aMIUINTYAa,
muKIngeckas yacrora. ['paduk
CBOOOIHBIX TAPMOHNYECKUX
konebanuii. CBSA3b SHEPTUH U
aAMIUTUTYIBI CBOOOTHBIX KOJIeOaHMI
MIPY’KMHHOTO MasTHUKA. 3aTyXaloline
KoJsieOaHus ¥ uX rpaduk.
AnepromuecKkoe JBHKEHHUE.
Craruueckoe cMelIeHue.
Brinyx1eHHbIEe KOJeOaHusI.
Konebanus B cucreme, HaxXoIsAIIENCS
B COCTOSIHUM 0€3pa3InyHOTO
paBHOBecHs. BeIHy X IIeHHbBIE
KoseOaHus NPY>KUHHOTO MasTHHKA.
3aBHCHMOCTh AMITITUTYIBI
BBIHY’KJICHHBIX KOJICOaHUI OT
YaCTOTHI BHIHYKAAIOIIEH CHIIBL.
Pe3onanc. IIpumeps! pe3oHaHca B
IIPUPOJIE U TEXHUKE.

Jlabopamopuas paboma 5. Ilposepxa
3aKOHA COXPAHEHUS SHeP2UU Npu
Oelicmeuu cui maxcecmu u
ynpyzocmu.

Koumponvnas paboma 3. 3axonwi
coxpamenus

— CHCTeMaTH3UPOBaTh JOCTIKEHHS
KOCMUYECKOU TEXHUKU U HAYKU
Poccun; — 00BSCHATH TpoLIecC
KoJieOaHUI MasTHUKA;

— aHaNU3UPOBATh: YCIOBUS
BO3HHKHOBEHHMS CBOOOHEIX
KoJIEOaHUI MaTEMAaTHYECKOTO U
MPY>KHHHOTO MasiTHUKOB; IIPOIIECC
KOJICOaHUS TIPY>KUHHOTO MAasTHHKA C
TOYKH 3PEHUS COXPAHCHUS U
MpeBpaIeHHs YHEPTUH; —
BBIUUCIISATH MAKCUMAIIbHYIO
CKOPOCTB TPy3a ¢ MOMOIIBIO 3aKOHA
COXpaHEHUSI MEXaHUYECKOI
SHEPTHH;

— HaOJIOIaTh M AaHATU3UPOBATH
pa3HbIe BUIBI KOJICOAHUH;

— MPOTHO3UPOBATH BO3MOYKHEIC
CcBOOOIHBIE KOJIEOAHUS OHOTO U
TOTO e MasTHUKA B CPEIax C
pa3JIMYHOM MJIOTHOCTBIO,
BO3MOYKHBIC BBIHYKICHHbIC
Ko0JIeOaHUs OJTHOTO U TOTO K€
MAasiTHHKA B CPEAax C Pa3IUIHON
IJIOTHOCTEIO;

— CpaBHUBATh CBOOOJIHBIC U
BEIHY)KJICHHBIC KOJICOaHUS TI0 MX
XapaKTePUCTHKAM;

— OINHKCHIBATH SIBJICHUE PE30HAHCA;
— MPEACTaBIATh rpadUUECKU
PE30HAHCHBIC KPUBBIC,

— H3MEPATH TOJHYIO SHEPTHIO
rpy3a, KOJIEOIOIerocs: Ha MpyKUHE;
— HabrogaTh 1 00001aTh B
mpoIiecce IKCIEePUMEHTATBHON
JIeATEeILHOCTH,

— MPHUMEHSTH 3aKOHBI COXPAHESHHUS K
pENIeHHIOo 3a/1a4.

Cratuka (4 1) Bo3aMOXHBIE THIIBI

— Onpez[en;m) THIT IBUKCHUA

- DcreTnyeckoe
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JBMDKCHUS TBEPAOTO Tela.
AOGCOIOTHO TBEPIOE TEJO.
IMocTynarensHOe U BpalaTeIbHOE

JIBIDKCHHS a0COJIIOTHO TBEPAOTO TEJIA.

VYcaoBue CTaTHYECKOTO paBHOBECUS
JUISL IOCTYIIATENILHOTO ABMXKEHUS.
IIprMepbl cTaTUUECKOTO PAaBHOBECHS.
LlenTp TsAXKECTU CUMMETPUYHBIX TE.
Llentp TsaxkecTu Tena. MOMEHT CHIIBI.
IIneyo cunel. YcioBue cTaTUYECKOTIO
paBHOBECHS BpallaTeIbHOTO
nBokeHus. LleHTp Tsoxectu (eHTp
MAacc) CHCTEMBI MaTepPHaIbHBIX TOYEK
1 TBEPIOTO Tena. [BuxKeHue LeHTpa
Macc. Bimsane BHEITHUX B
BHYTPEHHUX CUJI HA IBUKEHHE
LIEHTpa Macc CUCTEMBI TEl.

Koumponvnas paboma 4. Cmamuxa

TBEPJIOTO TeNa;
— (OpMyITHPOBAThH YCIOBHE
CTaTHYECKOTO PABHOBECHS JIIIS
MOCTYMATENBHOTO ABHXCHUS, AJIS
BPAIIaTEIHHOTO ABHKCHIS;

— U3MEPSITH MOJIOXKEHHUE IIEHTpa
TSXKECTH TEII;

— BBIUUCIIATh KOOPJMHATHI [IEHTpPa
Macc pas3In4HbIX TE;

— IPUMEHSITH TOJTyYeHHbIE 3HAHHS
K pPELIeHUIO 3a1a4

BOCIIUTAHUE
IlennocTu Hay4yHOTO
MIO3HAHUS
dopmupoBaHue
KYJIBbTYPHI 3JJ0POBbS U
9MOLMOHAIBHOT'O
OJIaromnoryyus
TpynoBoe BocnuTaHue
DKonorudeckoe
BOCIIUTAHUE

Ananranus
oOyyaromierocs K
U3MEHSIOLIUMCS
YCJIOBUSIM COLIMAJILHON U
MIPUPOIHON Cpeabl

PenstuBucTckas Mmexanuka (6 )
OmneiT Maiikenscona—Mopiu.
CyIHOCTb crienuaibHONU TEOPUHU
OTHOCUTEJILHOCTH DHUHIITEHA.
IToctynatsl Teopun
OoTHOcHUTeNbHOCTH. KpuTnueckuii
paanyc 4epHO# IBIPBl — pagnyc
Isapurmmiabaa. ['Opu30HT COOBITHI.
BpewMs B pa3HBIX cUCTEMax OTCUETA.
[opsmok cnegoBaHUS COOBITHIA.
OMHOBPEMEHHOCTD COOBITHIA.
CobctBennoe Bpems. Dddekr
3aMeJICHHS BPEeMEHHU.
PensaTuBUCTCKUI 3aKOH CIIOKEHUS
ckopocteit. CKOpocTh
pacipocTpaHeHHUs CBETOBOTO
CUTHAJA. DHEePrusl MOKOSI.
3aBHCHMOCTB SHEPTHH Tella OT
CKOpPOCTH. DHEPTHUs CBOOOTHOM
gacTUIBl. B3anMOCBs3b Macch 1
sHepruu. Kowmpoavnas paboma
5. Peramueucmckas Mexanuka

— DopMyIUpPOBATE MOCTYJIATHI
CIICLIHATILHON TEOPUH
OTHOCHUTEIEHOCTH; — OIHCBIBATh
NPUHIHIHAIBHYIO CXEMY ONBITa
Maiikenscona—Mopiy;

— OOBSICHATH 3HAYMMOCTD OITBITA
MalikenbcoHa

— Mopiu; 3 dekrt 3ameneHus
BPEMEHH; — OLICHUBATb PaJNYChI
YEpHBIX JBID;

— ONpPEIeNATh BpeMs B Pa3HBIX
CHCTEMax OTCYEeTa;

— CBA3BIBATh MEXIY COOOM
MIPOMEXKYTKH BPEMEHHU B Pa3HBIX
NCO; — paccuuThIBaTh SHEPTUIO
TIOKOS U DHEPTHUIO CBA3U CUCTCMbI
Te;

— NPUMEHATH MMOJTYyYCHHbBIC 3HAHHS
K peLICHHIO 3a1a4.

[TarpuoTnueckoe
BOCIIUTAHUE
I'pasxnanckoe U 1yXOBHO-
HPaBCTBEHHOE
BOCIIMTaHUE
OcTeTndeckoe
BOCIIHTaHUE
Lennoctu HayuHoro
MO3HAHUS
dopmupoBaHue
KyJIBTYPBI 3JJ0POBbS U
MOLUOHATBEHOTO
OJIaroToITyYmst
TpynoBoe BocnuTaHue

MOJIEKYJISIPHAS ®U3UKA (49 4)

MonexynspHasi CTpyKTypa BellecTBa
(4 4) Crpoenue aToma. 3apsI0BOE U
MaccoBoe yncna. Mzoromnsl. Jledekr
Macchl. ATOMHas! €HAIIA MACCHI.
OTHOCHTENbHAS aTOMHAs Macca.
Komnuectso Bemectsa. MomsipHas
Mmacca. [TocrosaHass ABoraapo. Buast
arperatHeix coctosiHuil. ®azoBblil
nepexon. YNopsao4eHHas
MOJIEKYJISIPHAs. CTPYKTypa — TBEPJOE
teno. HeynopsnodeHnssle
MOJIEKYJISIPHBIE CTPYKTYpPBI —
JKMIKOCTh, T'a3, I1a3Ma. Y CJIOBUS
HacalbHOCTH Ta3a. MoHu3amms

— OmnpenensiTh: COCTaB aTOMHOTO
SIpa XUMUYECKOTO JJIEMEHTa U
YHCJIO BXOJSIINX B HETO MPOTOHOB H
HEHTPOHOB; OTHOCHTEJIbHYIO
aTOMHYIO Maccy 1o Tabiuie

JI. 1. Menneneena;

— paccyYMThHIBAThH Ae(HEKT MACCHI
sIpa aToMa, MOJIIPHYIO Maccy U
MAcCy MOJICKYJIbI WM aTOMa;

— aHAIM3UPOBATh 3aBHCUMOCTh
CBOWCTB BEIIECTBA OT €TI0 CTPOCHHS,
— HaOIIOAaTh (ha30BEIC MIEPEXOIBI
IIPY HATPEBAHUM BEIIIECTB;

— XapaKTepU30BaTh U3MCHECHUS
CTPYKTYPBI arperaTHbiX COCTOSIHHUI
BEIIeCTBA MPH (DAa30BBIX IMEPEX0aax;

[MarpuoTmueckoe
BOCITUTaHUE
I'paskmaHckoe U TyXOBHO-
HpPaBCTBEHHOE
BOCIIUTaHUE

LerHOCTH HAyYHOTO
[IO3HAHMS

TpynoBoe BocriuTaHme
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— (OpMyITHPOBATDH YCIOBHS
W/ICANTHOCTH Tra3a; — OOBSICHSTD
BIIMSIHUE COJIHEYHOTO BETpa Ha
aTMochepy 3emi.

MonexynspHO-KHHETHYECKAs TEOPHS
naeabHOTO Tasa (14 4) dusndeckas
MOJIeNb U/ICANBbHOTO rasa.
CTaTuCTUYECKH METO]] OTIMCAHUS
MoBeeHUs ra3a. Makpockomudeckue
U MUKPOCKOIIMYECKHUE MapaMeTphbl.
MaxpocoCcTOsSIHIE 1 MHUKPOCOCTOSTHIE
cucteMsl. Pactipenienenune yacTuig
HIEaJbHOTO Ta3a 10 JBYM MOJOBHHAM
cocyna. CTaTHCTHIECKHI HHTEPBAI.
Pacnpenenenue yactui no
ckopoctaM (onsIT IlITepHa).
Pacnpenenenue MonekyJ o
ckopoctsaM. Haubosee BeposiTHast
ckopocTth. Temneparypa.
TepmonnHamMudeckas (aOCOMIOTHAS)
IKana TeMmepaTyp. AOCOTOTHBII
HyJb TeMnepaTypsl. Llkams
Temnepatyp. CBs3b MEXIy
TEMIIEPaTYPHBIMH HIKATaMH.
CKOpOCTb TEIIOBOTO JIBHIKEHUS
monekyn. [lapnenue. JlaBnenue
uaeagbHOro rasza. OCHOBHOE
ypaBHEHHE MOJIEKYIIPHO-
KUHETUYECKOM TeopHu. 3aKOH
Hamprona. [locTossaHas Jlommumra.
CpemHee pacCTOSTHUE MEXKITY
YaCcTUIIAMHU HICATLHOTO Ta3a.
VYpasuenne Knaneiipona—
Menneneesa. U3onpouecc.
W3oTepmuueckuii mporecc. 3aKoH
Boitns—Mapuorra. M3006apHbrii
npouecc. 3akoH ['eii-Jlroccaka.
W3oxopusiit npouecc. 3akon laps.
I'paduk xaxa0ro M30IpoIEecca.

Jlabopamopnas paboma 6. HUzyuenue
U30MEPMUYECKO20 NPpoYeccd 8 2ase.
Koumpoavnas paboma

6. Monexynsapnas gusuxa.

— OmnpenensaTs: cpenHee
paccTosHHUE MKy YaCTHLAMU
UJ/ICANIBHOTO T'a3a IPH Pa3IMYHbIX
TeMIlepaTypax 1 AaBJICHUSIX;
rapaMeTphl BeleCTBa B
ra3000pa3HOM COCTOSHHU C
MOMOIIBIO YPABHEHHUS COCTOSIHUS
UJIeaJbHOTO Ta3a; HapaMeTphl
UJIaJBHOTO Ta3a U MPOUCXOAAIIETO
nporiecca 1o rpaduKy 3aBUCHMOCTH
p(V), V(T) mmn p(T);

— HaOJII0/1aTh YKCIIEPUMEHTHI,
ciy>karue 000CHOBaHHUEM
MOJIEKYJISIPHO-KUHETHYECKOH TEOpUH
(MKT) razos;

— OOBACHATH: SBICHUE TUPPY3Un
Ha IIpEMepax U3 )KU3HEHHOTO OIIbITA,
KaueCTBCHHO KPHBYIO
pacmpezeneHus MoJIeKyJI o
CKOPOCTSIM, B3aUMOCBSI3b CKOPOCTH
TEIJIOBOTO JIBU)KEHHS
TEeMIIepaTyphbl Ta3a;

— BBIYUCIISITH CPEIHIOI0
KBa/IpaTUYHYIO CKOPOCTB;

— HCCIIEZI0BATh AKCIICPUMEHTAIBHO
3aBUCUMOCTB p(V) miist
M30TEPMHYECKOTO MPoLecca;

— HaOMI0AaTh, H3MEPSTH U
00001maTh B Tporiecce
IKCTIEPUMEHTAIILHOM JesSTeIbHOCTH;
— IPUMEHSTh TOJIyYSHHBIE 3HAHUS
K PELICHHIO 3a/1a4.

[TaTpuoTnueckoe
BOCIIMTaHHE
I'paxxnanckoe U 1yXOBHO-
HpPaBCTBEHHOE
BOCIIMTaHHUE
DcreTnueckoe
BOCIIMTaHHUE
LenHnoctu HayuHOro
MO3HAHUS
PopMupoBaHue
KyJIBTYpPBI 3J0POBbS U
MOLMOHATBEHOTO
OJIAromoITyYHst
TpynoBoe BocruTaHue
DKOJIOTHYECKOe
BOCIIHTaHUE
Ananranus
oOyyaromierocst K
H3MEHSIOLIIMCS
YCJIOBUSIM COLIMAJILHON U
IIPUPOAHOMN cpeibl

Tepmoannamuxa (10 u) Ilpenmer
N3y4YEeHUS] TEPMOJMHAMHUKH.
MorekyIsIpHO-KHHETHIECKas
TPaKTOBKA MOHSTHUS BHyTPEHHEH
SHEPrUHu Teja. BHyTpeHHsst SHeprHs
HJEAIBHOTO Ta3a. Yucio creneneu
cB000161. CrTOCOOBI M3MEHEHUS
BHYTpPEHHEl YHEPTrHUH CHCTEMBI.
Konmuectso Temnotsl. Pabora raza
npu u300apHOM pacmmpenun. Pabora
ras3a IIpu U30XOPHOM, H300apHOM 1
HM30TEPMHUUYECKOM MPOLECCax.
I'eomeTpraeckuii CMBICHT paboOTHI (Ha
p—V-aunarpamme). IlepBeiii 3aK0H
TepMouHamMuku. [Tpumenenne
MIEPBOTO 3aKOHA TEPMOANHAMUKH JJIs

— CucremMaTU3MpoBaTh 3HAHUS O
(u3MyecKoil BennunHe: BHYTPEHHSS
9HEPTUsl, KOJIMYECTBO TEIUIOTHI;

— OOBSCHATH: U3MEHEHHE
BHYTpPEHHE# SHEpruH Teja npu
TEIUI000MEeHe U PaboTe BHEITHUX
CHJI; IPUHIIMII ISHCTBHS TEIIOBOTO
JIBUTATEIST;

— PacCcUMTHIBATh: BHYTPEHHIOIO
9HEPTHIO I'a3a U ee N3MEHEHHE;
paboTy, COBEPIIEHHYIO ra30M, 110
p—V-anarpamme; U3MEHEHHE
BHYTPEHHEH SHEpTHH Tell, paboTy u
HepeaaHHOe KOJIMYECTBO TEIUIOTHI C
HCIIOJIb30BaHHUEM TIEPBOTO 3aKOHA
TEpMOIMHAMHUKH; N3MCHEHHE

IMarprormyeckoe
BOCIIHTaHHE
I'paxxgaHcKoe U TyXOBHO-
HPABCTBEHHOE
BOCIIHTaHHE
LlenHocTH HayYHOTO
MO3HAHUS
dopmupoBaHue
KyJIBTYPBI 3/J0POBbS U
9MOLIMOHATEHOTO
OJIaroTIOITyYrst
TpynoBoe BociTaHHE
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n3onpoueccos. TennonsonupoBaHHas
cucteMa. AnuabaTHBIN poIiecc.
[lepBrlii 3aKOH TEPMOJUHAMUKY AJIS
anmabaTHOTrO nporecca. M3MeHeHne
TEMIIepaTyphl Ta3a MpH aanabaTHOM
npouecce. [IpuHimn neicTBus
TerIoBoro asurateins. OCHOBHbBIE
9JIEMEHTHI TETIOBOTO JIBUTATEIISL.
3amxHyTHI nponecc (). KT
teruioBoro asuratens. Lukn Kapao.
BoszeiicTBue TEMIOBBIX ABUTaTeNeH
Ha OKpyXarouryro cpexy. OOpaTumbrit
1 HeoOpaTuMBIii iponeccsl. Bropoit
3aKOH TEPMOANHAMUKH.
CraTucTHuecKoe HCTOIKOBAHHUE
BTOPOTO 3aKOHA TEPMOJIUHAMHUKH.
Koumponvnas paboma

7. Tepmoounamuxa.

BHYTpPEHHEH SHEpPruu U padoTy rasa
Ipu aauabaTHOM nporecce; padboty
ra3a, COBEpIICHHYIO IIPH N3MCHEHUH
€r0 COCTOSTHHMS 110 3aMKHYTOMY
LUKITY;

— (hopMynHpOBaTH IEPBHIA U
BTOPO# 3aKOHBI TEPMOIUHAMHKH;
— ouenuBath KIIJI npu
COBEpLIEHHH Ta30M paboThI B
nporeccax U3MEHEHHUS! COCTOSIHUSI 1O
3aMKHYTOMY LIUKIY;

— HabJII01aTh N3MEHEHHE
TEeMIIEpaTyphl BO3AyXa IIPH €TO
CKaTUH U pacIApeHud, TudPy3nto
Ta30B U JKUIKOCTEH;

— CpaBHHUBATh 00pPaTUMBIH U
HEeoOpaTHMBIH IIPOLECCHI;

— BECTH JUAJIOT, BBICIYIIUBATH
MHCHHUC OIINOHEHTA, Yy4aCTBOBAThH B
JICKYCCHUH, OTKPBITO BBIPAXKATh U
OTCTanuBaTh CBOIO TOUKY 3PEHUS;

— IPUMEHSTH TOJTyIeHHbIC 3HAHNS
K PEIICHHMIO 3a/1a4

Kunxocts u map (7 1) Ycnosus
rnepexojia MexXay KUJKOU U
razoo0pasHoii dazoit. Kpurnyeckas
teMreparypa. C>xnxeHue napa npu
€ro U30TEPMUUYECKOM CHKATHH.
Hcnapenue u koHaeHCcausl.
TepMoauHaMHUECKOE paBHOBECUE
napa u xuakoctu. HaceleHnHslit nap.
OcoOeHHOCTH TIpOIIecca UCTIAPCHUS.
VY aenbHas TEII0Ta MapooOpa3oBaHusl.
Konnencanus. JlaBnenue
HACBIIEHHOTO Mapa. 3aBUCUMOCTh
JIABJICHHS HACBIIIIEHHOTO Mapa OT
TeMieparypbl. OTHOCUTENbHAS
BJIQXKHOCTh BO3/1yXa U €€ U3MEPEHHUE.
Kurienne. O0BsicHeHHE TIpoIiecca
kuneHus Ha ocHoBe MKT.
Temneparypa KuneHust. 3aBUCUMOCTh
TEeMIIePaTypPbl KATIEHUS )KUJIKOCTH OT
BHeIIHero aasienus. [leperperas
KHUAKOCTh. OCOOEHHOCTH
B3aMMO/JICHCTBHS MOJIEKYJ
MIOBEPXHOCTHOTO CJIOSI KUJIKOCTH.
IToBepxHocTHOE HaTsKeHue. Cuia
MIOBEPXHOCTHOTO HATSKEHUSL.
OObsiCHEHHE SBJIEHUS CMAaUMBaHUS Ha
OCHOBE BHYTPEHHETO CTPOCHHS
JKUJIKOCTEH. YT0a cMadYuBaHUsS U
MeHuck. Kannmissprocts. Beicora
MOTbEMA SKUJIKOCTH B KaIMILJISIPE.
Jlabopamopuas paboma 7. H3yuenue
KanuisipHuIX s61eHUll,
00YCLOBNICHHBIX NOBEPXHOCHIHBIM
HamsiIceHuem HCUOKOCmi.

— Ompeaensats 1o Tabauie
3HAYCHUA TeMnepaTprI KUIICHUA U
YIEIbHOU TETIOTHI
napooOpa3oBaHUs KUIKOCTH,
IIJIOTHOCTH HACBIILICHHOT'O Hapa HpI/I
pa3HOl TeMIepaType; —
pPacCYUTHIBATE: KOJIUMICCTBO
TEIIOTHI, HEOOXOUMOTO IS
mapooOpa30BaHMUs BEIIECTBA JAHHOU
MAacCChl; CUITY TIOBEPXHOCTHOTO
HaTAXCHUA, BLICOTy InmoabeMa
KHUIKOCTH B KaMJUIIPEe; —
aHAJIU3UPOBATh: YCTPOUCTBO U
MIPHUHITAI JCHCTBUS IICHXPOMETPA H
TUTPOMETPA; BIUSHHUE BIAXXHOCTH
BO3/yXa Ha KU3HECATCIHHOCTh
YeII0BeKa; — CTPOUTH rpadpuku
3aBHCHUMOCTH TEMIIEPATYPHI TENIA OT
BpeMeHI/I HpI/I HaI‘peBaHI/II/I, KUIICHHUU,
KOHJICHCALIVH, OXJIAKIECHUH,
HaAXO4uUTh U3 Fpa(l)I/IKOB 3HAYCHUA
HeO6XOZ[I/IMI)IX BCIIMYUH, —
KJ1accu(UIPOBATH UCIIOJIE30BAHHE
SIBJIEHUI CMAYHBAEMOCTH U
KallWUBIPHOCTH B IIPUPOJIE U
TEXHHUKE; — Ha0II01aTh
0COOEHHOCTH B3aUMOICHCTBHS
MOJICKYJI [IOBEPXHOCTHOTO CJIOS
KUJIKOCTH; — HMCCIEN0BATE:
3aBHCHMOCTH CKOPOCTH HUCTIAPCHUS
OT POa KHUIKOCTH, IIOIIATH €€
MOBEPXHOCTHU H TEMIIEPATYPHL;
3aBHCUMOCTh TEMIIEPATYPHI
JKUJIKOCTH TIPU €€ KHIICHUH
(KOHICHCAIUH) OT BPEMEHH;
0COOEHHOCTH SIBJICHUS
CMaYHBaEMOCTH y Pa3HbIX
KHUJKOCTEN; — U3MEPSATh CPEAHUI

[TaTtpuoTnueckoe
BOCIIMTaHUE

I'paxknanckoe u 1yXOBHO-

HPABCTBEHHOE
BOCITUTaHUE
IleHHOCTH HAYYHOTO
MMO3HAHMS

TpymoBoe BocITUTaHIE
DKOJIOrHYeCKOe
BOCIHUTaHUS
Ananranus
oOyyaromierocst K
HM3MEHSIOLIUMCS

YCIIOBHSIM COLIMAJILHOM U

MIPUPOAHON Cpeibl
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JUaMEeTp KalWLIIPOB B TeJe,
OTHOCHTEJIbHYIO BIIQXKHOCTh
BO3/lyxa; — HaOJI0aTh, U3MEPSTH U
000011aTE B IIpoIiecce
IKCIIEPUMEHTAIIHHOM JAESTSIbHOCTH.

Tsepmoe Temno (5 1) OObsicHEeHNE
MIPOLIECCOB KPUCTATUIN3ALUH U
miaBneHus. TeMnepaTypa I1aBIeHuUs.
VY aenbHas TeMIOTa IJIaBJIEHUS.
CtpykTypa TBEpIBIX Tell.
Kpucrannuueckue tena. Buyrpennee
CTPOEHHE KPUCTAIITHIECKUX TEIL.
Kpucrannuueckas pemierka.
MOHOKPHCTAIIIBI ¥ HOMUKPHUCTAIIIIBL.
AwmopodHnsie Tena. KoMmo3ursl.
3aBHCHUMOCTh CBOHCTB KPUCTAJJIOB OT
UX BHYTPEHHETO CTpoeHUs. THIibl
KPHUCTAJTHYECKUX PEUIETOK.
[Moaumopdusm, aHu3o0TpOIHS,
N30TpONHs. YTIpyras U IulacTUIecKas
nedopmanmn. XapakTepUCTUKH
YIOPYIuX CBOMCTB Tena. Monynb
IOHTa n ero pu3NIECKUN CMBICIL.
3akoH I'yka. [Ipenen ynpyrocru.
IIpenen npoyHOCTH.

Jlabopamopuas paboma

8. Usmepenue yoenvrou
Menj10eMKOCmu 6eujecmed.
Konmponvnas paboma

8. Aepecammuvle cocmosanus sewjecmea

— OmnpenensaTs mo Tabiuie 1 u3
OIIbITa 3HAUEHHS TEMIIEPATYPHI
TUTABJICHHS M yJIEIbHOM TETIIIOTHI
TUIABJICHHS BELIECTBA; —
BBIYHCIISATH: KOJIMYECTBO TEILIOTHI,
HEeoOXoxuMoe [UIsl TIJIaBIICHUS Tena,
KOJIMYECTBO TETUIOTHI B IIPOIIEC- C&
TETII0O00MEHA IIPU HATPEBAHUH U
OXJIaKICHUW; — CPAaBHUBATH:
yIIeNbHBIE TETIIOEMKOCTH
Ppa3JIMYHbIX BEIICCTB, CBOMCTBA
MOHOKPHCTAJJIOB
MOJMKPUCTAIIOB; — OOBSICHATH
CBOMCTBA TBEPbIX TEJI HA OCHOBE
MKT; — npuBoIUTE IPUMEPHI
MPOSIBICHUS PA3ITHIHBIX
nedopmanuii; — aHATN3UPOBATD:
XapaxkTep MEeXMOJICKYIIPHOTO
B3aHMO]1€I>iCTBHH, BIIMAHUC
nedopmanuy Ha CBOWCTBA BELIECTBA;
— WCCIIEI0BaTh pa3HbIe BUJIBI
nedopmanuu; — HaOIH0AaTh,
M3MEHATH U 0000111aTh B Ipoliecce
9KCIIEPUMEHTAILHOH JeITeIbHOCTH;
— IPUMEHSTH TOJTyIeHHbIC 3HAHHS
K PEIICHHIO 3a/1a4

OcTeTndeckoe
BOCIIMTaHHUE
LenHnoctu HayuHOro
MO3HAHUS

TpynoBoe BocnuTaHue
DKoJoru4ecKoe
BOCIHMTAHUS
Ananranus
oOyyaromierocs K
U3MEHSIOLIUMCS
YCJIOBUSIM COLIMAJILHON U
IIPUPOAHON Cpeibl

MexaHnueckre BOJHbBI. AKYCTHKa
(9 u) PacripocTpaHeHue BOJIH B
ynpyroi cpeae. CriocoObl mepeaun
OHEPIvuu U UMITyJIbCa U3 0}1HOI71 TOYKH
MIpOCTpaHCTBa B Apyryto. BonHoBoit
nporuecc. MexaHudeckast BOJIHA.
Ckopoctb BosHbl. [IposiosbHbIe
BoJHBI. [loniepeyHblie BOJIHEI.
Otpaxxenue BousH. [lepuonnueckue
BOJIHBIL. ["apMOHUUYEcKas BOIHa.
Jnuna Bonnsl. [londpusanus.
JIuneitHo-noIsIpu30BaHHAs
MexaHndeckast BosHa. Crostyast
BosHa. ClIoXKeHue ABYyX
TrapMOHWYECKHUX ITOTIEPEYHBIX BOJIH.
Mos! KONeOaHui.

Bo3HuKHOBEHME 1 BOCIIPUSTHE
3BYKOBBIX BOJH. MH(ppa3ByK.
VYabpTpa3Byk. YcioBue
pacrpocTpaHeHus 3BYKOBBIX BOJIH.
CkopocTh 3ByKa. BeicoTa 3ByKa.
3aBHCHMOCTb BBICOTHI 3ByKa OT
YacTOTHI KOJICOAHHH, OT CKOPOCTH
JBIDKCHUS NICTOYHHKA U IPUEMHUKA,
OT OTHOCHTEILHOW CKOPOCTH
JABMKCHHA UCTOYHUKA U IPUCMHUKA.
Oddext Jommepa. TemOp 3ByKa.
3aBHCHMOCTB TPOMKOCTH 3BYKa OT
aMIUTATYIBI KOJIeOaHwWii. Y POBEHb

— HccnenoBats ycinoBus
BO3HHUKHOBEHHSI YIIPYTOW BOJHBI; —
Ha0JIIOJATh BOSHUKHOBEHUE U
pacnpocTpaHeHHE MPOIOIbHBIX
BOITH, ITOTIEPEYHBIX BOITH, OTPaKEHHE
BOITH OT NPETATCTBHIA;, —
CPaBHUBATH MOTIEPEUHBIC U
TIPOIOJIEHBIC BOJHEBI; —
aHATN3UPOBATh: PE3yJIbTATHI
CJIOXKEHUSI IBYX TapMOHHYESCKUX
MOMEPEYHBIX BOJIH, YCIOBHUS
BO3HHKHOBEHHSI 3BYKOBOW BOJIHBI,
CBSI3b BBICOTHI 3BYKa C YaCTOTOH
KOJICOAHUH; CBSI3b TPOMKOCTH 3ByKa
C aMIUIUTY IO KOJIeOaHuH, a
TeMOpa — ¢ HabOpPOM YacTOT; —
KJaccu(UIMPOBATH TPUMCHEHUE
addexra omepa; —
yCTaHABJIMBATh 3aBUCHUMOCTh
CKOPOCTH 3ByKa OT CBOWCTB CPEJIbI;
— MPHUMEHSTD MTOJYICHHBIC 3HAHHS
K PELICHUIO 3a1a4

[TarpuoTnueckoe
BOCIIMTaHUE
I'pasknanckoe U 1yXOBHO-
HPaBCTBEHHOE
BOCIIUTaHUE
DcTeTHYecKoe
BOCIIUTaHUE

IleHHOCTH HAYYHOTO
MMO3HAHHS
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HMHTEHCUBHOCTH 3BYKa.
Koumponvnas paboma
9. Mexanuueckue goanbl. AKycmuxka.

IJIEKTPOCTATHKA (25 4)

Cutbl 7IEKTPOMAarHUTHOTO
B3aUMO/ICHCTBUS HETOABM)KHBIX
3apsoB (11 1) Dnekrprueckwii
3apsia. J{Ba BUa 3JIEKTPUUCCKUX
3apsanoB. KBantoBanue 3apsiaa.
Ksapku. Dnexrpuzanus. O0bsacHeHHE
SIBIICHUSI JJIEKTPU3AINU TPEHHEM.
DJEeKTPUYECKH N30JIMPOBAHHAS
cucteMa Tej. 3aKOH COXpaHEHUs
JNIEKTPUUECKOro 3apsja. M3mepenue
CHIJIBI BSaHMOﬂeﬁCTBH}I C IIOMOIIIBXO
KpYTWIBHBIX BecoB. 3akoH KymoHa.
CpaBHEHHUE HJIEKTPOCTATHIECKHUX U
IpaBUTAllMOHHBIX CHUJ. PaBHOBECHE
CTaTHYECKHX 3apsIIOB.
HeycroitunBocTs paBHOBECHS
CTaTUYECKHX 3apPsIJIOB.

Wctounuk QJICKTPOMAriuTHOIO I10JIA.
CuitoBasi XapakTepHCTHKA
3NEeKTPOCTATHYECKOTO MOJIT —
HanpspKeHHOCTH. [ padudeckoe
n300pakeHHE 3IEKTPOCTATHIECKOTO
1oJ1s1. JIMHNY HaNpsDKEHHOCTH U UX
HanpasieHue. CTeneHp CryIeHus
JUHAK HanpsbkeHHOCTH. OTHOpOIHOE
NIEKTPOCTATHUECKOE MOJIE.
HaHpﬂ)l(eHHOCTI) I10JIsI CUCTEMbI
3apsnoB. [Ipunnun cynepnosunuu
3JIEKTPOCTATUUECKUX MOJIEH.
DIEeKTPUYECKOE MOJIe HUTIONSL.
HampspkeHHoCcTh
JIEKTPOCTATHYECKOTO OIS,
CO3/IaHHOTO 3apsHKCHHON Chepoit u
0eCKOHEUHO 3apsHKEHHON
IUIOCKOCTBIO.

Kontpomnsnas pabora 10. Cunsl
3JIEKTPOMArHUTHOTO B3aUMOJIEUCTBUS
HETIO/IBIDKHBIX 3apsIoB

— Habmronates B3auMO/ICHCTBHUEC
HaRJIEKTPU30BAHHBIX U 3apsSXKEHHBIX
TeJ; — aHaJU3UPOBATh: YCTPONCTBO
Y IPUHLUI AEUCTBUSA IEKTPOMETPA,
ACUMITOTHUKY 3JIEKTPOCTATUUYECKUX
TOJICH;

— OOBSCHSTH: SIBJICHUE
3JIEKTPU3ALINHU, YCTPOUCTBO U
MIPUHIIMIT JEHCTBUSI KPYTHIIbHBIX
BECOB, XapaKkTep
ANEKTPOCTATUYECKOTO TOJISI PA3HBIX
KOH(pUTypanuit 3apsi0B;

— (opMynmHpOBATH TPAHUIIBI
MpUMEHUMOCTH 3aKkoHa KysnoHa;

— NPUBOJUTH NPUMEPHI
HEYCTOHYHMBOCTH PAaBHOBECHS
CUCTEMbI CTATUYCCKUX 3apsA10B;

— CTPOUTH U300PAKCHHUS TOJICH
TOYEYHBIX 3aPSIIOB C OMOIIBIO
JIMHUH HaIlIpsKEHHOCTH;

— HCIIOJIB30BaTh MPUHIUIT
CYNEpNO3ULIH JIJIs] ONTMCAHUS TOJS
3JIEKTPUYECKOTO UIIONIS;

— BBIYHUCIIATH HAPSY)KEHHOCTD
I0JIs, CO3/IaHHOTO 3apsSIKEHHOM
cepoil U WI0CKOCTHIO;

— MNPUMEHATH NNOJTYUYCHHBIC 3HAHUA
K PEIICHHUIO0 3a/1a4.

ITarpuoTHueckoe
BOCIIHTaHHE
I'paxxgaHckoe ¥ TyXOBHO-
HPABCTBEHHOE
BOCIIHTaHHE
OcreTnyeckoe
BOCIHTaHHE
LlerHocTH HayYHOTO
MIO3HAHUS
dopmupoBaHue
KyJIbTYPBI 3J0POBbS 1
IMOLMOHAIEHOTO
Onaronoryqus
TpyznoBoe BociuTaHne
DKonoru4eckoe
BOCIHTAHUS
Ananraius
oOyyJaromerocs k
N3MEHSIOLIIMCS
YCJIOBUSIM COLIMAJILHON U
MIPUPOIHON Cpebl

DHeprust JIEKTPOMATHUTHOTO
B3aMMOJICHCTBHS HETIOABHIKHBIX
3apsnoB (14 1) Pabora cun
ANEKTPOCTATHYECKOTO MOJIS.
Amnanorus JABUXXCHHUA YAaCTHUILL B
ANEKTPOCTATHYECKOM U
IPaBUTAIIMOHHOM ITOJISIX.
[oTeHambHOCTH
ANEKTPOCTATUIECKOTO OIS,
DHepreTHYecKas XapaKTepUCTHKA
IOJIST — TMOTEHITHAI.
9KBI/IHOTCHHI/I8.HI)Ha$I TOBEPXHOCTb.
Pabota, coBepriaemas cunamMu
ANEKTPOCTATHYECKOTO MOJIS TIPU
repeMeIeHnu 3apsaa. Paznocts

— CpaBHHBATh TPAEKTOPHUU
JIBIDKCHUS 3apsiia B
3JIEKTPOCTATUYECKOM I10JIE U TEJIA B
IPaBUTALMOHHOM IIOJIE;

— MPUMEHSATH GOPMYITY JIJIS
pacdera NOTEHUMAIbHON SHEPIUU
B3aUMOJICHCTBHS TOUEUHBIX 3apsI0B
IIPY PELLEHUU 3a1a4; —
CUCTEMAaTU3UPOBATh 3HAHUS O
(u3MyecKoil BennunHe: NOTeHIHAT
3JIEKTPOCTATUYECKOTO 110714,
€MKOCThb YEJJUHEHHOI'O IIPOBO/IHUKA;
— BBIYUCJIATh: IOTEHLIHUA
9JIEKTPOCTATUYECKOTO MOJISI OAHOIO
1 HECKOJIBKMX TOYEUHBIX 3aps0B,

[Marprormyeckoe
BOCIIHTaHHE
I'paxxgaHcKoe U TyXOBHO-
HPABCTBEHHOE
BOCIIHTaHHE

LlenHocTH HayYHOTO
MIO3HAHUS

Apnanramus
oOyyJaromerocst K
N3MEHSIOIIMCS
YCIIOBUSIM COLMATIBHON U
NPUPOJHOMN CPEAbI
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MOTEHIUAJIOB (HaMPsDKEHUE).
W3mepenne pa3HOCTH MMOTEHIINAJIOB.
IToaBmXHOCTH 3apsKCHHBIX YaCTHII.
CB0OOIHBIC U CBA3aHHBIC 3aPSIBL.
[TpoBoAHUKH, TUIIEKTPHKH,
MOJTYTIPOBOJHUKH. Pazmnane
CTPOEHHS aTOMOB THX BEILECTB.
Buabl AM3IeKTPUKOB.
IIpoctpancTBeHHOE
riepepacrpezieseHie 3apsa0B B
JMJICKTPUKE O] IEHCTBHEM
NIEKTPOCTATHIECKOTO MOJIA.
[Monsipu3anust AUIIEKTPUKA.
OtHOCHUTENbHAS JUINIEKTPUIECKast
MIPOHUIIAEMOCTb CPEJIBL.
Pacnpenencnue 3aps108 B
METaTTMYECKOM IIPOBOJTHHKE.
OnexTpocTaTudeckas HHIYKIHS.
DnekTpocTaTuyecKas 3aluTa.
YcnoBusi paBHOBECHS 3aps/I0B.
Pacnipenenenue 3apsaoB Ha
MIPOBOAAIINX cepax. DIeKTpuaecKas
€MKOCTb YeIMHEHHOTO ITPOBOHMUKA.
DNEeKTPOEMKOCTh CEepHI U ee
xapakrepuctuka. Cnocoo
YBEJIMYEHUSI JJIEKTPOEMKOCTH
npoBojHuKa. KoHneHcarop.
DneKTpuueckas eMKOCTh
KOHJEHCATOpa. DJIEKTPOEMKOCTb
IUTOCKOTO KOHJIGHCATOpA.
CoennHeHNs! KOHIEHCATOPOB.
DHeprust IEKTPOCTATHIECKOTO OIS
IUTOCKOTO KOHJeHcaTtopa. O0beMHas
IUIOTHOCTh DHEPTHU
ANIEKTPOCTATHYECKOTO MOJIS.
Jlabopamopuas paboma

9. Usmepenue snekmpoemrocmu
KOHOeHcamopa.

Koumponvnas paboma 11. Snepeus
INEKMPOMASHUMHOZ0
83AUMOOEUCMBUSL HENOOBUICHBIX
3aps008

Ha
MpsDKEHUE 10 U3BECTHON
HaNpPsHKEHHOCTH 3JIEKTPUYECKOTO
TOJISL ¥ HA0OOPOT, IIEKTPOEMKOCTh
KOHZEHCATOPa, JJIEKTPOEMKOCTh
MOCJICA0BATEIIHFHOTO 1
NapajuIeIbHOTO COSMHEHUS
KOHZICHCATOPOB, YHEPTHUIO
AMEKTPOCTATUYECKOTO MOJIS
3apsHKEHHOT0 KOHAEGHCATOopa,
00BEMHYIO TIOTHOCTH SHEPTUU
3NEKTPUIECKOTO T10JIS;

— HaOJIOIaTh: M3MEHEHUE PA3HOCTH
IMOTCHIINAJIOB; 3aBUCHMOCTh
3NEKTPUYECKON EMKOCTH IJIOCKOTO
KOHJIEHCaTopa OT IO A1 MIJIacTHH,
paccTosTHUS MEXY HUMH U poJa
BEIIECTBA;

— OOBSACHATH: IeJIEHUE BEIICCTB Ha
MIPOBOJIHUKH, TUAJIEKTPUKU U
MOJIYIPOBOIHUKHU Pa3INuUEM
CTPOEHUS UX aTOMOB; SIBJICHHE
MOJIIPU3aLUU TOJSIPHBIX U
HENOJISIPHBIX TUAJIEKTPUKOB;
SIBJICHUE 3JICKTPU3ALUU TEN Yepe3
BIIUSIHUE; YCTPOUCTBO IJIOCKOTO
KOHJIEHCATOopa;

— aHaJIM3UpOBATh pacIpeesieHue
3aps0B B METAINIMYECKUX
MIPOBOJAHUKAX; — MPUBOJIUTH
MIPUMEPHI IJIEKTPOCTATUYECKOM
3aIMTEL;

— H3MEpSTH ¥ 0000I1aTh B
MPOIIECCE IKCIIEPUMEHTAIIbHON
JIESITEIILHOCTH;

— HpI/IMeHHTB nonyquHme 3HAHUA
K pELEHUI0 3a/1a4.

JABOPATOPHBIN IPAKTUKYM (20 u)

PE3EPBHOE BPEMHAI (7 u)

11 kamace (170 4, S 4 B HemeNN10)

OcHoOBHOE coJepKaHHe OcHoBHBIE BU/ABI y4eOHOIT OcHoBHBIC
JeATeJIbHOCTH HanpaBJIeHUs!
BOCIIUTATEJIbHOM
JeATEJIbHOCTH
SJEKTPOJIUHAMMUKA (51 u)
ITOCTOSIHHBIM ~ DJIEKTPUYECKUH  TOK | — CucreMaru3upoBaTh 3HaHHS O - IMarpuoruyeckoe
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(19 u) Dnexrpuyeckuii TOK. YCIOBHS
BO3HUKHOBEHUS 3JICKTPUUCCKOTO TOKA.

Cuna Toka. CBsI3p CHJIBI TOKa C
HaIPaBJICHHOMN CKOPOCTBIO.
IloCTOAHHBIM  2JEKTPUUECKUHA  TOK.
VYcioBue CYILIECTBOBaHUS
MIOCTOSIHHOTO TOKa B TPOBOJHUKE.
HUctounuk Toka. I'agpbBaHWMYECKUM
anement. CtoponHue cuisl. O/IC

HUCTOYHHKA TOKA. 3aBHCHMOCTH CHIIBI
TOKa B MIPOBOJHUKE OT MPUI0KEHHOTO
K HeMy HampspkeHus. COnpoTHBIICHHUE

TIPOBOTHUKA. 3akon Owma g
OHOPOTHOTO TIPOBOAHWKA. BoIbT-
amrepHas XapaKTepUCTHKA
MIPOBO/IHUKA. 3aBUCUMOCTD

COTPOTHBJICHUSI OT TEOMETPHUUECKHX
pasMepoB M Marepuaia MpPOBOJHUKA.
VYnenvHoe compoTuBieHue. Pesuctop.
3aBHCHMOCTh YICITBHOTO
COTIPOTHBIICHUS  TPOBOAHHUKOB  OT
TeMIepaTypbl. VYaensHOE
COTIPOTUBIICHHUE  MOJYIIPOBOIHUKOB.
CoOcTBeHHAs MIPOBOIUMOCTh
MOJIYIIPOBOTHUKOB.

CeepxnpoBoauMocTb.  Kpurtudeckas
temreparypa. OTiuune JBWKEHUS
3apsOKEHHBIX YAaCTUIl B MIPOBOJHUKE U
CBEpXNIpPOBOAHUKE.  M30TOmMueckuit
3¢ dexT. Kyneposckue TIapHI.
CoemuHeHnss TpoBOAHUKOB. OOIee
COTIPOTHUBIICHUE npu
MOCTICIOBATEITEHOM COCIIMHECHUH
IIPOBOJHUKOB. DnekTpudeckas
MIPOBOJIUMOCTh MIPOBOHUKA.
IIpoBoaumocTh Henu npu
napajuieIbHOM COeIMHEHUH
MPOBOTHUKOB. [ MApOIMHAMUYECKas
aQHANOTHsT  IIOCIIEIOBATEIBbHOTO U
apauIeIbHOTO COCIIMHEHUH
MIPOBOTHUKOB. CMmernranHOE
COoeTMHEHUE MIPOBOTHHKOB.
DneKTpuuecKue CXEeMBI c
nepeMbldykamu. MocTtuk  YUTCTOHA.
3amMKHyTas LIeTb c OJHUM
HACTOYHUKOM TOKa. 3akoH Oma s
3aMKHYTOH enu c OJIHUM
ncroyHukoM. Cujia TOKa KOPOTKOIO
3aMbIKaHUA. 3aMKHyTas Lelb c
HECKOJIbKUMHU  HCTOYHUKAMHU  TOKa.
3akon Oma I IENH ¢ HECKOIBKUMU
HWCTOYHUKAMHU TOKa. PacdeTr cuitbl Toka

U HaNpsDKEHUST B AJIEKTPHUYECKUX
nersix. LluppoBble u  aHAJIOTOBBIE
3JIEKTPUYECKUE MPUOOPHI.
Amnepmerp.  Ilynt.  BombsT™merp.
HobaBouHoe COIIPOTHBIICHHUE.
Brxutouenue amnepMmeTpa u
BONbTMETpa B menb.  Pabora
EKTPUUECKOTO  TOKa.  TeruioBoe
JCHCTBHE  JIICKTPHUUYECKOTO  TOKa.

(hU3MYeCKOl BeNWYMHE: CWJIA TOKa,
HanpsDKeHUEe, paboTa U MOIIHOCTH
AIIEKTPUYIECKOTO TOKA;

— OOBSCHATE! YCIIOBHS
CyIIECTBOBAHMUS 3JIEKTPHUIECKOTO
TOKA; IEUCTBHS JICKTPUIECKOTO TOKA
Ha puMepax OBITOBBIX u
TEXHUYECKUX YCTPOWCTB, MPUYUHY
BO3HHKHOBCHHUS CONPOTHBIICHHUS B
MPOBOTHUKAX;

— OIUCHIBATH: MEXaHU3M
nepepacipenieNieHus ICKTPUISCKIX
3apsAA0B B TaIbBAHUIECKOM DJICMEHTE
Bonpra, 0COOCHHOCTH  IBWKECHUS
3apsHKEHHON YacTHIBI B AJIEKTPOIIATE
HUCTOYHHKA TOKa, SIBJICHUC
AJICKTPOIUTUUCCKOM JUCCOIUAIIHH;
— ¢dopmynupoBath 3akoH Oma Jyist
3aMKHYTOH 1ieny; 3akoHbl Dapajes;
— pacCUMTHIBaTh: CONPOTHBIICHHE
MPOBOTHIKA, TIapaMeTphl  ydacTKa
IETH C MCIIONIb30BaHueM 3akoHa OMa;
COTIPOTHBIICHHE CMEIIaHHOTO
COCIMHEHUS POBOJ HUKOB; PadoTy H
MOIITHOCTh 3IEKTPHUCCKOTO TOKA;

— QHAJIM3UPOBATL: BOJIBT-AMIICPHYIO

XapaKTepUCTUKY IIPOBOJIHHKA,
3aBUCHMOCTb CONIPOTHUBIICHUS
NPOBOJHUKA OT €ro  YyAEIbHOTO

COIIPOTUBJICHUA, AJIMHBI IMPOBOJHUKA

W IUIOMAAM  €ro  IIONEpPEeYHOro
CEUCHUS; 3aBUCHMOCTD
COTPOTHUBIICHUS METaJITMYECKOTO
MIPOBOJHMKA U IOJYIPOBOJHUKA OT
TeMIIepaTyphl;

—  OOBACHATH  YCTPOWCTBO W

IPUHLMI JAEUCTBUSA: TaJbBaHUYECKUX
3JIEMEHTOB u AKKyMYJIATOPOB,
peocrara;

— MPEACTABILATh OTJIUYME JBIKCHUS
3apsDKCHHBIX YaCTHULl B IIPOBOJHUKE U
CBEPXIIPOBOJHUKE; — IPUBOJAUTH
IIPUMEPBI: TEIUIOBOTO IEUCTBUS TOKA,
IIPUMEHEHHUS JIEKTPOJIN3A B TEXHUKE;
— BBIACHATH YCJIOBUE COINIACOBAHUS
Harpy3ky U UCTOYHMKA;

— Ha0moaaTh 3aBUCUMOCTb
HaAIPsKEHUS Ha 3aKMMaxX UCTOYHUKA
TOKa OT HAaIPy3KH;

— HCCIENOBaTh IapajUle]IbHOE U

MOCJIEI0BATENHHOE COEIUHEHUS
HpOBO}]HI/IKOB;

— NPEACTABIIATh pe3ynbTaThl
HCCIIEIOBAHMM B BHIE TaOJIHIL,

— I/I3y‘-IaTI:. BKCHepI/IMeHTaHBHO
XapaKTePUCTUKU CMEIIaHHOTO

COCAMHCHU S ITPOBOAHUKOB;
— OINPCACIIATL HEHY ACJICHUS IIKaJIbL
aMIICpMETpPa U BOJIBTMETPA,
— N3MEPATH!: cuity TOKa u
HaIPsHKCHUEC HA PA3JIMYHBIX YYaCTKax

BOCIIUTaHHE
I'paxnanckoe u

JAYXOBHO-HPAaBCTBEHHOEC

BOCITUTAHUE
DcreTnueckoe
BOCITUTAHHE
IleHHOCTH HayYHOTO
TTO3HAHUS
dopmupoBaHue

KYJIBTYPHI 3I0POBBS 1

9MOLOHATBEHOTO
Onaromnony4us

TpynoBoe BociutaHue

DKOJIOrHYECKOe
BOCIIMTAHUE
Ananranus
oOydJaromierocs K
HM3MEHSIOIUMCS

YCIIOBHSIM COLIMANIbHON

U IPUPOTHOMN Cpeabl
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3akon Jxoyms—IJlenua. MourHocTh
anekTpudeckoro  Ttoka.  Ilepemaua
JJEKTPO3HEPTHUH OT HCTOYHHMKA K

MTOTPEOUTEITIO. MaxcumanbHas
MOIITHOCTb, nepenaBaeMas
morpebutento. [lorepu MomHOCTH B
IIOIBOISIIITUX MIPOBOJAX.
DNEKTPOIUTBL.  DNEKTPOJUTHYECKAS
JUccoLManusl. DIEKTPoiu3. 3aKkoH
@apanes. Ilocrosnnas  Papapges.
OOwvenuHeHHBI  3akoH — Dapajes.

[TpumeHeHHe MEKTPOIN3a B TEXHHUKE.
Jlabopamopmvie pabomvi

1. Uccreoosanue CMEWAHHO20
coeOunenUs NPo8OOHUKOS.

2. U3yuenue 3axona Oma Onist ROAHOU
yenu.

Konmponvhuvie pabomoi

1. 3axon Oma ons yuacmka yenu.

2. 3axon Oma 015 3aMKHYMOU Yenu.

anektpuyeckoir  uenu; DJAC wum
BHYTPCHHEE COTPOTHUBJICHUE
HCTOYHHKA TOKA;

— pacCUUTHIBATH 3HAYCHUS IIYHTA U
JI00aBOYHOTO CONPOTHUBIICHNUS;

— HaOJII01aTh, H3MEpSTh "
06001mate B npotecce
9KCICPUMCHTAILHOW  NIEATEIBbHOCTH;
— IPUMCHSATH MOJyYCHHBIC 3HAHUS K
PEIICHHIO 33124

MaruautHoe mone (13 1) IToctossHHBIC
MarHuTel. MarnutHoe mnoje. OmnbIT
Opcrena. Bexrop MarHUTHOM
unnykiuu. [IpaBunma OypaBumka u
IpaBOM pPYKH [UIsl MPSAMOro TOKA.
IIpunnun  cynepnoszunuu. IIpasuio

OypaBuMKa [JId BHTKa C TOKOM
(xoHTYpHOTO TOKa). Jlnann
MarHUTHOM  MHAYKUIUH. ['unotesa
Awmriepa. 3emMHOU MarHeTH3M.
JelictBie = MarHUTHOro TOJISI Ha

MIPOBOJHUK C TOKOM. 3akoH Amrepa.
IIpaBuno neBoli pyku. Pamka ¢ Tokom
B OJHOPOJHOM MAarHUTHOM TIOJe€.
OpnHopoaHOE MarHHUTHOE ToJIE.
CobGcTBeHHas WHJTYKIHSL.
[IpunnunuansHOE yCTpOMCTBO
JIEKTPOU3MEPHUTEIFHOTO TpHdopa |
3JIEKTPOABUIATENSL. HeiicTBue
MarHUTHOTO TOJS Ha JBIDKYIIHECS
3apsHKEHHbBIE YaCTHIIBI. Cuna
Jlopenna. [IlpaBuio 1€eBOl  pyKH.
IInockue  TpaekTOpuu  JIBHIKEHUS
3apsDKEHHBIX YaCTHI[ B OJHOPOJHOM
MarHuTHOM nouie. Macc-criekrporpad.

HpI/IHIII/IH U3MEpCHUs macc
3apsSKEHHBIX  4YacCcTHL. ]_II/IKJ'IOTPOH.
Z[BI/I)KCHI/IC 3apAKCHHBIX YaCTHULl B
OIHOPOJHOM MAarHuTHOM IoJIc.

Oco0eHHOCTH JABWKECHUS 3apSKEHHBIX
YaCTHI[ B HEOJHOPOJIHOM MAarHUTHOM
nojie. PagumarimoHHble mosica 3eMIIM.
BsaumoneiictBue 3JIEKTPUYECKUX
TOKOB. MarHutHeli IOTOK. Pabora
cuibl  AMmmepa Mpu  INepeMeElIeHUuU
MIPOBOJHUKA C TOKOM B MAarHUTHOM
nosie. HWHAYKTHUBHOCTH KOHTypa ¢
TOKOM. OHEpPrusi MarHUTHOTO TIOJIA.
MarauTHOoe ToOJ€ B BEIICCTBE.
JnamMarmeTuku, rapamMarHeTHKH,

— HaOmromate:  B3auMOAEHCTBUE
MOCTOSHHBIX ~ MAarHWTOB;  OIIBITEHI,
JIOKa3bIBAIOIIHE CyIlIeCTBOBAaHUE
MarHUTHOTO OJIst BOKPYT
MIPOBOHHKA C TOKOM;

— HabmogaTh M HKCCJENOBaTh
JIEHCTBUE MArHUTHOTO TOJIA  Ha
TIPOBOTHUK C TOKOM;

— Ha0moOaTh W aHAIM3HPOBATH
B3aMMO/ICHCTBHE IBYX MapalIeIbHBIX
TOKOB;

— HCCIe0BaTh 3aBHCHUMOCTH CHIIBI,
JICUCTBYIOIIE Ha IPOBOJHUK, OT
HampaBJIeHUSI TOKa B HEM U OT
HAMpaBJICHUS BEKTOpa MAarHUTHOM
WHIYKIIH,

— TMPUMEHATh INPaBHIIO OypaBYHKa
JUT KOHTYPHBIX TOKOB;

— OOBACHATH TPHUHIUI JEHCTBUS:
JJEKTPOU3MEPUTENILHOTO  TIpubopa,
AIEKTPOABUTATEIS MOCTOSTHHOTO
TOKa, Macc-crekTporpada,
[IUKIIOTPOHA;

— BBIUMCIIATH: CHUIY, JEUCTBYIOIIYIO
Ha ANMEKTPHYCCKHUHA 3aps,
JIBIDKYIIUACS B MAarHUTHOM  IIOJIC;
MArHUTHBIH TOTOK; WHAYKTHBHOCTB
KaTyIIK{; 9SHEPTHI0  MarHUTHOTO
OIS

— TPOBOJUTH AHAIOTHH MEXIY
MMOTOKOM  JKHIKOCTH W MarHUTHBIM
MTOTOKOM;

—  aHAIM3WPOBATh  OCOOCHHOCTH
MarHUTHOTO TIOJIS B BEII[ECTBE;
— MIPUBOJIUTH MPUMEPEI

HCIIOJIb30BaHUA q)eppOMaFHeTI/BMa B
TCXHUYCCKUX YCTpOﬁCTBaX;

— BBITIOJIHATH OKCIICPUMEHT C
MOJECJIBIO DJICKTPOABUTATEIIA,

— IPUMCHATH IMOJTYYCHHBIC 3HAHUS K

- Ilarpuotuueckoe
BOCIIHTaHHUE
I'paxnanckoe u

JyXOBHO-HPAaBCTBEHHOE

BOCIIHTaHHUE
DcTeTndeckoe
BOCIIHTaHHUE
IlenHocTu Hay4HOTO
TIO3HAHUS

- Anpanranus
oOydJaromierocs K
HM3MEHSIOIUMCSI

TpynoBoe BociutaHue

YCIIOBUSIM COLIMAIbHON

U IPUPOJHOM cpeabl
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(eppoMarHeTuky. MaruuTHas
IIPOHUIIAEMOCTh Cpenpl.
JuamarneTusm. [TapamarueTusm.
DeppoMarHeTuK BO BHELLIHEM
MarHUTHOM ToJe. OcrarouHas
HaMarHU4EHHOCTb.

Koumponvnas paboma 3. Maznumnoe
nozue.

PCHICHUIO 3a1a4.

OnexktpomarneTusm (9 u) Paznenenue
Pa3HOWMEHHBIX 3apsIoB B
MIPOBOTHHIKE, JBIDKYIIEMCS B
MarauTHOM Tmone. JJIC WHAYKIUH.

— OmnuceIBaTh MOJIEJIBHBII
HKCIIEPUMEHT o pa3aeneHuro
3apsAA0B B MIPOBOIHIKE, TBIKYIIEMCS
B MardHUTHOM IIOJIE;

ITaTpuoTtnueckoe
BOCIIUTAHUE
I'paxxnanckoe u
JTlyXOBHO-HPAaBCTBEHHOE

DIIeKTPOMArHUTHAS WHIYKIHSA. 3aKOH — HaOIoIaTh SIBJICHUC BOCIIHTAaHHC
IIEKTPOMATHUTHOM UHTYKIHH. 3IEKTPOMATrHUTHOM MHIYKIIUH; - JcTeTHIECKoE
IIpasuno Jlenna. Crioco6st — HaOIIOIaTh W OOBACHATH: OIBITHI BOCITHTAHHC
MOJyYeHHUsT HMHIYKIHMOHHOTO  TOKa. Qdapages ¢ KarymkamMu M C - Hemmoctu nayumoro
Onpitel  ®apages. CaMOUHIYKLUSL. MOCTOSTHHBIM MarHuTOM; HOSHAHIA
- Tpynosoe Bocniutanue

Onpir T'enpu. DJIC caMOMHIYKIUU. BO3HMKHOBEHHE WHJYKIIUIOHHOTO = DKOMOIHIECKOE
Tokm 3aMpIKaHUSA W Pa3MBIKAHUSL. TOKa TP 3aMBIKaHUHM W Pa3MBIKAHUU S —
Bpems penakcanuu. Vcmonmp3oBanne TETIH;
AIEKTPOMArHUTHOM WHIYKITUH. — MIPUBOJIUTH TIpUMEPEI
Tparcopmarop. Koadpuruent WCIIONB30BaHUS AIIEKTPO- MarHUTHOM
tpaHcopmanuu. [loBblnarommii U WHIYKLIUH B COBPEMEHHBIX
NIOHMIKAIOLU I TpaHchopMaTopsl. TEXHUYECKUX YCTPOUCTBAX;
ONeKTpOMarHuTHas  WHAYKLIUS B — OOBSCHATH MPHHIMIT JEHCTBUS
coBpemenHol Texauke. J/IC B pamke, TpaHnchopmaropa, reHepartopa
Bpalaromeics B OJTHOPOJIHOM MepEMEHHOTO TOKa;
MarHuTHOM ToJe. I'eneparop —  pacCUHMTHIBaTH  HaIpsDKCHHE
TIEPEMEHHOTO TOKA. Hotepu TpaHc(hopMaTopa Ha BXoze (BBIXOE);
ANEKTPOIHEPTUU B JTUHASX — OIICHUBATh moTepH
anekrponepenayn. Cxema mepenadn 3JIEKTPOIHEPTUN B JTUHHASX
ANIEKTPOIHEPTHH TOTPEOUTEIIO. 3IIEKTpONepeIayy;
Jlabopamopuas paboma — wmcenenoBats 3aBucuMocTh JJIC
3. Uszyuenue SA6NIEHUsL MHIYKIUH OT CKOPOCTH JIBHOKEHHMS
INEKMPOMASHUMHOU UHOYKYUU. NPOBOJIHUKA, €r0 JJIMHBI W MOJYJIs
Koumponvnas paboma BEKTOpa MarHUTHOU WHIYKIIHU;
4. DnexmpomacHumHas UHOYKYUsL — HaOmromath W 0000maTh B

mporiecce IKCIEPUMEHTATBHOMN

JIESITeTTHHOCTH;

— TPUMCHATH TOJTyYeHHBIC 3HAHUS K

peLICHUIO 33134
Henn mepemenHoro Toka (10 u) — Hcnonbp30BaTh METOJl BEKTOPHBIX - DcTeTuyeckoe
[pencraBnenue rapMOHHUYECKOT0 JquarpaMM Ui [IPEJCTaBIICHHS BOCTIMTaHUE

KoJIe0aHUsI Ha BEKTOPHOU AWarpamme.
MrHOBEHHOE 3HaY€HHE HaNpPSDKEHUSI.
daza xonebanmid. HauanmpHas Qaza
KoJIEOaHU. Croxenne JIBYX
KoJIEOaHU. Pesuctop B uenu
nepeMeHHoro Toka. JleicTByromee
3HAUEHUE CUJIBI TIEPEMEHHOTO TOKa.
AKTHUBHOE comnpoTuBieHue. Paspska
KOHJIeHcaTopa. Bpems pemakcanuu
R—C-uenu. 3apsgka KoHIEHcaTopa.
Tox CMEIICHUS.
MaruurosyiekTpuueckasl — MHIYKUUS.
EmxoctHOE CONPOTHBIICHUE.
NunyxktuBHOE COIIPOTHBJIEHUE.
Cpennee 3HAYCHUE MOIIIHOCTH
MEPEeMEHHOTO TOKa B KaTylIke 3a
TIePHO].

TapMOHHUYCCKUX KO.]'Ie6aHPII>i;

— BBIYKCIISTE: JICHCTBYOIINE
3HAYCHUS CHIIBI TOKA U HAIPSIKCHUS,
€MKOCTHOE COTPOTHUBIICHUE
KOHJICHCATOPa, WHIYKTUBHOE
COMPOTHBIICHHE KATYIIKH, [EPHO.
COOCTBEHHBIX FapMOHUYECKUX
KoJIeOaHuii;

— AHATU3UPOBATh:
nepepacnpesicicHue 3HEPrud  IpH
KOJIEOaHUAX B KoJIe0aTeILHOM

KOHTYpE; MEXaHU3MbI COOCTBCHHOW 1
MPUMECHOM MPOBOAUMOCTH
MOJTYTIPOBOTHUKOB;

— OITUCHIBATH SIBIICHUE PE30HAHCA,;
— TIOJIy4aTh PE30HAHCHYIO KPHUBYIO C
MTOMOIIIBIO BEKTOPHBIX AHATPaMM;

IlennocTu HayuHOTO
IIO3HAHHUA
DopMHUpOBaHUE
KYJBTYPbI 3J0POBbS U
9MOIIMOHATBHOTO
Gmaronosy4us
Tpynosoe BociMTaHue
Okosoruueckoe
BOCITUTAHUEC
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CBoboHble rapMOHHYECKHUE
JJIEKTPOMAarHUTHbIE — KOJleOaHWs B
KoJIe0aTeTbHOM KOHTYpe.
OHeprooOMeH MEXIY SJICKTPUIECKAM
u MarHUTHBIM TIOJISIMU.
KomnebarenpHprii  koHTYp. Dopmyna
TomcoHa. BrinyxaeHHbBIE
JJIEKTPOMAarHUTHbIE  KOleOaHWs B
KosieOaTenbHOM KOHType. BexropHas
auarpaMma Uit KoJie0aTesbHOTo
KoHTypa. IlomHOe compoTHBIEHUE
KOHTYpa NIEpEMEHHOMY TOKY.

Pe3onanc B koseOaTeTbHOM KOHTYpE.
Hcnonp3oBaHue SIBICHNS PE30HAHCA B

paarOTEeXHHUKE. CoOcTBeHHas
HpOBO[[I/IMOCTI) HOHprOBOHHHKOB .
IIpumecnas NIPOBOAUMOCTb.

JIOHOpHBIE U aKLENTOPHBIE IIPUMECH.
ITonynpoBoaHUKM n- U p-THUNA. p—N-

Ilepexon. BonpT-amnepHnas
XapaKTepUCTHKa p—nN-mepexona.
[HonynpoBoAHUKOBBII UOJI.
BrempsmiieHue MEpeMEHHOTO — TOKa.
OnHo- u JBYXTIOTYIICPUOTHOE
BBIIPSIMJIIEHUE. n—p—N- U p—N—p-
TPaH3UCTOPHI. Ycunurens Ha
TpaH3HUCTOpE. I'eneparop Ha
TpaH3HUCTOpE.

Koumponvnas paboma

5. [lepemennuwiii mok

— HaGJ’IIOZ[aTL ocHuJJIorpaMMbl
TapMOHHUYCCKUX KoJIeOaHUuil  CHIIBI
TOKa B ICIH, HCCIIEa0BaTh

SIBIICHHE JJIEKTPHYECKOTO pPEe30HaHca
B IIOCJICIOBATCILHON IIETIH;

— OOBSICHSTED: MeEXaHN3M
OJTHOCTOPOHHEH MPOBOTUMOCTH P—
n-mepexona; TIPUHITHTL paboThI
BBIPSMUTEIIS, YCUJTUTEIIS Ha
TpPaH3UCTOPE;

— IPUMCHSATH MOJyYCHHBIC 3HAHUS K
PEIIeHHIO 3a1ay.

SJIEKTPOMATHUTHOE U3JTYYEHHUE (43 4)

N3nyuenue u pueM
9EKTPOMArHUTHBIX BOJH pajuo- H
CBY-gnamna3ona (79)
ONEeKTpOMarHuTHble  BOJIHBL.  OnbIT
I'epua. Uznyuenue
3JEKTPOMArHUTHBIX BOJIH. [1IIOTHOCTH
SHEPTrUU 3JIEKTPOMATHUTHOIO  MOJISL.
Bberymas rapMOHHUYECKas
SJIEKTpOMAarHuTHas  BojHa. [{nunHa
BOJIHBL. YpaBHEHHS HANPSKECHHOCTU
ANEKTPUYECKOTO TONd W HMHIYKLIUA
MarHWTHOTO TOJSA s Oerymei
rapMoHu4ecKkoi BoJiHbL. [Tonspuzanus
BOJHBL.  VIHTEHCHMBHOCTH  BOJIHBI.
IToTrok »HEpruM M NMIOTHOCTH MOTOKA
SHEPTUU HJIEKTPOMArHUTHOW BOJIHBI.
3aBHCHMOCTh WHTEHCUBHOCTH
3JIEKTPOMArHUTHOU BOJIHBI oT
PacCTOSIHUSA 10 MCTOYHHUKA M3ITy4eHHS
W ero 4acToTHl. J|aBJIeHHE W HUMITYIIBC
3JIEKTPOMAarHUTHOM BOJIHBI.
W3mepenue napienus cera. [ paHUIbI
JIMANa3oHOB JJIMH BOJNH (9acToT)
CIIEKTpa 3JEKTPOMArHUTHBIX BOJH W
OCHOBHBIE WCTOYHHMKH H3TY4YCHUS B

COOTBETCTBYIOILIUX JHaITa3oHax.
IIpuHuMnIBI panuroCBA3U. Bubl
pagroCBsI3H. Pagnonepenaua.

— IlpoBoguTh aHAJNOTMM MEXIY

MECXaHUYCCKUMHU u
QJICKTPOMArHuTHbIMU BOJIHAMHU M HX
XapaKTCPpUCTHUKAMMU,

— HaOII0aTh SBJICHHE MOISIPU3ALUH
3J€KTPOMAarHUTHBIX BOJIH;

— BBIUUCIIATH JUIMHY BOJIHBI

— CHCTEeMaTH3HMpOBaTh 3HAHHUS O
(huzngeckoit BEIIMYUHE! HIOTOK
SHEPTMH W  IUIOTHOCTH  IOTOKA
SHEPTUU AIIEKTPOMArHUTHOW BOJHEI,
UHTEHCUBHOCTb  AJIEKTPOMAarHUTHOM
BOJIHBI;

— OOBSCHITH BO37EHCTBUE
COJTHEYHOTO H3JIyYEHHUs Ha KOMETHI,
CIYTHHKHU U KOCMUYECKHE allaparsl;
— OINHMCHIBaTH MEXAaHU3M JIaBJICHUS
3JIEKTPOMArHUTHOU BOJIHBI,

—  XapakTepu3oBaTh  JUAIA30HBI
JUIMH  BOJH  (Y4acToT)  CHEKTpa
3J€KTPOMAarHUTHBIX BOJIH;

— HAa3bIBaTh OCHOBHBIE HCTOYHUKHU

U3ITy4EeHUs COOTBETCTBYIOLIUX
JIMaIa3oHoB JUTMH BOJIH (4acToT);

— omeHuBatb poyib Poccunm B
Pa3BUTHH PAIHOCBSI3N;

— coOupaTp JIETEKTOPHBIN
pagvoONpHUEMHUK;

[TaTpuoTtnueckoe
BOCIIUTaHHE
I'paxnanckoe u
JTlyXOBHO-HPAaBCTBEHHOE
BOCIIUTaHHE
DKosioruyeckoe
BOCIIUTaHHE
AnanTanuys
00y4Jaromerocs K
W3MEHSFOLIMCS
YCIIOBUSIM COLIMANIbHON
W IPUPOTHOMN Cpebl
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MOZIyJ'ISIIII/Iﬂ nepeaaBacMoro cCurHala.

AmmnuTyaHas u 4acTOTHas
Monymsinus. [lpuHIMNuanpHas cxema
nepeaTInKa aMITATYJHO-
MOJIYJINPOBAHHBIX KoJIeOaHHH.
Panuonpuem. [erexTupoBanue
CUTHaa. Cxema IpOCTEHILero
paauoNpHEMHUKA.

Koumponvnas paboma 6. Uznyuenue u
npuem  2NEKMPOMACHUMHBIX — BOJIH
paouo- u CBY-ouanaszona

— OCYILECTBIIATh paauoONepenady u
paauornpueM;

— MPE/ICTABISITh
COOOIIeHNS, IPE3CHTAIIH;
— MPHUMEHATh NOYyYSHHBIC 3HAHUS K
PCLICHUIO 33134

IOKJIazbl,

I'eomerpraeckas ontuka (17 1) Bonna
Ha TIOBEPXHOCTH OT TOYECYHOTO
ncrouHuka. Ilpunuun I'roiireHca.
3akoH oTpaxkeHus BoJaH. OOpaTUMOCTh
CBETOBBIX Jyded. OTpaxxeHHE CBeTa.
W3o6pakeHne mpenmera B IUIOCKOM
3epkane. MHuMoe  H300pakeHHe.
IIpenomienue BOJIH. 3axkoH
MIPEJIOMIIEHUSI. AOCOMIOTHBIN
MOKa3aTeNnb  INPEIOMIICHUS  CPEIbl.
IlomHOoe  BHYTpeHHEe  OTpaKeHHE.
Hcnons3oBanue TMIOJTHOTO
BHYTPEHHET O OTpa’KeHUs B
BOJIOKOHHOM  onrtuke. Jlucnepcus
CBeTa. IIpuzma HerotoHa.
3aBUCHMOCTb a0COIIIOTHOTO
IoKa3aTessl MPeJIOMIICHUS OT YacTOTHI
CBETOBOM BOJIHBI. ITocTpoenue
n3o0pakeHWd ¥ Xoma Iydedl mpu
IpesloMJIeHuH cBeTa. lIpoxoxkneHue
CBETa dYepe3 IUIOCKONapaIeIbHYIO
IUTACTUHKY W mpusmy. Ilpu3ma
MIOJTHOTO BHYTPEHHETO OTPa’KEHHUS.
JInmsel. Tumer aun3. Cobuparomiue u
paccenBaroIye JIUH3bI. TOHKas JHH3A.
I'nmaBHbIil ¢Qokyc mmH3EL DoKycHOE
paccrosiae. OnTHYecKas Cuiia JMH3HI.
OCHOBHBIE ITy4l U1 CcoOHparomeit
muH3EL.  M300paxkeHwe mpenMera B
cobupatomiei JINH3E. Tumsr
n3obpaxkennit. Popmyna  TOHKOH
cobuparonieit JIUH3BL.
XapakTepuCTUKH  W300pakKeHWd B
cobuparorux  guH3aX. OCHOBHBIE
Jy4d JUIS PacceWBaroOLIeH JIMH3BI.
N3obpaxenue npeamera B
pacceuBaromieid  smH3e.  Dopmyna
TOHKOH pacceuBarouieit JINH3BI.
XapaKkTepUCTHUKN  M300pakeHHs B
paccenBatomeid  nuH3e.  ['paduku
3apucumoctu f(d) m I'(d). I'maBHBIH
dhoxyc OTITHYECKOM CUCTEMBI.
@DOKyCHOE pACCTOSIHUE CHUCTEMbl W3
JIBYX  COOMpalomuxX  JIMH3, W3
paccemBaromeii M cobuparomiei
muH3EL. OnTuueckas Cuila CHUCTEMBI
OIIM3KO PAacTON0KEHHBIX JIVH3.
UYenoBedyeckuil Iy1a3 Kak oONTHYECKas
cucTema. Crpoenne riiasa.
AKKOMOJaIusl. Paccrosnune

—  OOBACHATB:  TPSIMOIUHEHHOE
pacmpocTpaHEHHE CBE€Ta C TOYKH
3peHuUs BOJIHOBOM TEopuu;

0COOCHHOCTH TIPOXOXKICHUS CBETa
Yyepe3 TpaHuIly pasjiena Cpen;

— HCCIIE0BATh: CBOICTBa
HU300paKeHHs TMpeaAMEeTa B IIOCKOM
3epKkajie; cocraB  0Oenoro  CBeTa;
3aKOHOMEPHOCTH, KOTOPBIM
MOJYUHSETCS SIBJICHUE MPETOMIICHUS
CBETA;

— CTpPOWTH: M300pakeHUE IMpeaMera
B IUIOCKOM 3epKaje, XoJA Jy4yel B
IJIOCKONIApaJIJIEIbHON TUIAaCTHHE U B
nmpu3Max, XoJ Jydeil B coOuparomien
u pacceuBaroeit JIMH3aX,
n300paKeHHe MpeaMeTa B JIMH3aX |
ONTHUYECKUX MPHUOOPAX;

— Ha6J'I}O,HaTBZ MpeIoOMJICHUC U
IIOJTHOC BHYTpPCHHEC OTpa’KCHUC
CB€Ta, AUCIICPCUIO CB€Ta,

Pa3IOKCHUC Oenoro ceeTa B CIIEKTp,
— CpaBHHUBATh SABJICHUA OTPAXKCHUIL

CBeTa MW IOJIHOTO  BHYTPEHHETO
OTPaKEHMUS;
—  OpPUBOAUTH  JIOKA3aTEIbCTBA

3JIEKTPOMAarHUTHOH NTPHUPO/IBI CBETA,;
— CHCTEMAaTH3HpOBaTb 3HAHHUA O
(u3nveckoil BeNWMYMHE: JIMHEHHOE
YBEIMYECHUE ONTHYECKOH CHCTEMBI;
— Kiaccu(UIMPOBATH TUIIBI JIMH3;
— BBIYUCIIAATH: (DOKYCHOE PACCTOSIHUE

u ONITUYECKYIO Cuiy JIMH3BbI,
paccTosiHue oT n300paskeHH
npeaMeTra 10 JIMH3BL,  (POKYCHOE

paccTosiHie W ONTHYECKYIO CHITY
CHCTEMBbl W3 JIByX JIMH3; YIJIOBOE
YBEJIMYEHUE JIMH3bI, MHKPOCKONA WU
TEJIECKOIIA;

— HaXOJUThb rpadugecKu:
ONTHYECKUN IICHTP, TJIABHBIH (POKYC
u (hoxycHOe paccrosiHue

coOuparoIeii JTMH3bI; TIABHBIN (GOKyC
ONTHYECKOIN CHUCTEMBI U3 IBYX JIMH3;
— ONpEAeNATh BEJIMYMHBI, BXOASIIUE
B (hOpMYITy TOHKOU JINH3BL,

— XapakTepu3oBaTh U300paXKCHHS B
cobuparoriei TuH3E;

—  aHaJIM3UpOBaTh  YCTPOMCTBO
ONTHYSCKOM CUCTEMBI I'J1a3a;

ITarpuoTnueckoe
BOCIIUTaHHE
I'paxnanckoe u
JyXOBHO-HPaBCTBEHHOE
BOCIIHTaHHUE
OcreTndeckoe
BOCIIHTaHHUE
IlenHocTu Hay4HOTO
TIO3HAHUS
DopMHUpOBaHUE
KyJIBTYPBI 3[0POBBS 1
SMOIMOHATBHOTO
Onmaromnomy4ns
TpynoBoe Bociutanue
DKoJoruueckoe
BOCIIHTaHHUE
Ananranus
oOydJaromierocs K
HU3MEHSIOIIMCS
YCIIOBUSIM COIMAIIbHON
U IPUPOJHOM cpeabl
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Hamiydniero  3peHus.  Jledexrts
3peHust U ux KOPPEKIHS.
ActurmatusM. Ontudeckre puOopHI,
yBEIMUHUBAOIKE yroa 3peHus. Jlyma.
VYrnoBoe yBemmueHue. OnTHdecKkuit
MuKpockorr. OOBEKTHB W OKYIIp.
Onruueckuii Teneckon-pedpaxrop.

Jlabopamopnas paboma

4. Usmepenue noxasameins
npelomMaeHUs CmeKa.

Koumponvhvie pabomol

7. Ompasicenue  u npenomierue

ceema.
8. Feomemputtecxaﬂ onmuka

- OLICHUBATh
HaWJIy4lICro 3pCHUs;
— HCCJIIEAOBAaTh W AaHAJIU3UPOBATH

pacCcTosiHue

CBOE 3peHue; — MOJIy4aTh
n300pakeHHS c IIOMOILIBFO
coOuparomien JTNH3HI;

— U3MEPATh [oKasaTeib

MPEJIOMJICHUS CTEKJIA;
—  mHabmomate #W  0000wIAaTH B
rporecce 3KCIIEPUMEHTAILHOU
JIEATEILHOCTH,

— MPHUMEHSATh NONYyYSHHBIC 3HAHUS K
PELICHUIO 33134

BonHoBas ONTHKA (8 u)
Wnreppepenunss  BonH.  [IpunHnmn
HE3aBUCHUMOCTH CBETOBBIX IIy4YKOB.
CnoxeHne BOIH OT HE3aBHCHMBIX

TOYEYHBIX HCTOYHHKOB.
WuTepdepenms. KorepenTtHsie
BOJTHBI. Bpems u JUTIHA

KOTEPEHTHOCTH. Y CJIOBHSI MUHHUMYMOB
U MakCUMyMOB IpH HWHTEpHEpEHINH
BOJIH. ['eoMeTpudeckas pasHOCTh X0/1a
BonH. MHTepdepeHnuss CHHXPOHHO
W3JIyYalOIUX  UCTOYHHUKOB.  OmbIT
IOwura. Crroco6s1 MOJTY4EeHHUS
KOTEPEHTHBIX HCTOYHHKOB.
Wnreppepenunss cBera B TOHKHX
IuleHKax.  [IpocBeTIeHHe  ONTHKH.
Hapymienne BomHOBOro (poHTa B
cpene. dubpakuus. udpaxius ceera
Ha 1wenu. IIpunnun Iroiirenca—
Openens. 3oHa Dpenens. YcnoBus

IUQPAKIUOHHBIX ~ MHHUMYMOB |
MaKCHMYMOB. OcobenHoctn
I(PaKIIHOHHON KapTHHBL.
HudpakmmonHas pemerka. [lepron
PpEIIEeTKH. VYcnosus TJIaBHBIX
MaKCHMYMOB u NOOOYHBIX
MHUHUMYMOB. Paspewaromas
CHOCOOHOCTD JT(paKIMOHHON
PpEIeTKH.

Jlabopamopuvie pabomoi

5. Habniooenue unmepgepenyuu u
oughpakyuu ceéema.

6. Uzmepenue OnuHbL C8EMOBOL 60NIHbL
c NOMOUBIO ougpaxyuonnoi
pewemxu. Konmponvnas paboma

9. Boanosas onmuxa

— OnpenensTh
KOT€PEHTHOCTH BOJIH;
— OOBSACHSTH YCIOBHS MUHUMYMOB U
MaKCUMYMOB TIpH HHTep(hEpeHITIH
CBETOBBIX BOJIH;

— OTIpeNeNITh
MPUMEHIMOCTH TIPUOIKCHUS
reOMETPUUYECKOU OIITHKU; —
HAOIIOaTh HMHTEP(EPCHIUI0 CBeTa
Ha MBUIBHOM IUICHKE 51
TUPPAKIHOHHYIO KapTHHY OT JBYX
TOYCYHBIX HMCTOYHHUKOB CBETa IIPU
PacCMOTPEHHH WX dYepe3 OTBEPCTHSL
pa3HBIX JTHAMETPOB;

—  OompeAeniaTh € I[TOMOIIEIO
TUPPAKINOHHONW PEMIETKH T'PaHHUIIBI
CIEKTPaIbHOM YYBCTBUTEIBHOCTH
YeJI0BEYESCKOro I1a3a;

— 3HAaKOMUTBCS € JU(PAKIUOHHOM
peleTkon Kak ONTHUYECKUM
npubopoM W € ee  IMOMOMIBIO
HU3MEPHUTH JUTHHY CBETOBOM BOJIHBL;

— HaOmromath W 0000maTh B
mporiecce AKCIEPUMEHTATBHOMN
JIESITeTTHHOCTH;

— IPUMCHSTH MMOJIyYCHHBIC 3HAHUS K
PEIICHHIO 3a1a4

YCIIOBHS

yciaoBue

- IlaTpuoTtnueckoe
BOCIIHTaHHE

- I'paxxnanckoe u
JIlyXOBHO-HPaBCTBEHHOE
BOCIIHTaHHE

- DcreTnyeckoe
BOCIIHTaHHE

- Ilennoctu HayyHOrO
TTO3HAHUS

KBanToBas Teopus
JIEKTPOMAarHUTHOTO  M3IYyYEHUS |
BeEIlleCTBa (11 9) Tennosoe
n3ydeHne. AOGCOIIOTHO YEpHOE TEJo.
VYierpaduoneropas Karactpoda.
KsanroBas rumnore3a [Inanka. 3aKoHBI
TEIUIOBOTO W3IIy4YCHHUS. DOTOH.
OcHOBHBIE ¢uzngeckue
XapaKTePUCTUKU ¢doToHa.

—  @opMynupoBaTh  KBaHTOBYIO
rurnore3y [lnaHka, 3aKOHBI TEIIOBOTO
n3iyyenns (Buna u Credana

— Bonbumana), 3aKOHBI
hotoaddekra; —  HalxromaTh:
(hoTORNEKTPHUIECKUI a¢dexr,

M3ITyYeHUe J1a3epa U ero BO3/ICUCTBIE
Ha BEIIECTBO, CIIOIITHOM u
JIMHEWYaThIN CIIEKTPhI UCITYyCKAHUS;

- DcreTnyeckoe
BOCITUTAHUEC

- llenHocTu Hay4yHOIO
TIO3HAHHUA

- ®opmupoBaHue

KYJBTYPBI 3J0POBbS U

3MOLHOHAIBHOTO

Onaromnomyqus

TpynoBoe BocuTaHue

- Dkosoruueckoe
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®otoappexr. Ompiter  CTONETOBA.
3akonbl  (oroddpdexra. KpaHTOBas
TEOpHs ¢dorosddekra. Pabora
BEIXOJa. YpaBHEHHE DWHIITEHHA IS
¢dorodddekra. 3aBHCHMOCTh
KUHETUYECKOMN SHEpruu
(OTORIIEKTPOHOB OT YacTOTHI CBETA.
KopmyckynspHsie u BOJIHOBBIE
cBoiictBa (oToHOB. KopmyckyisipHo-
BOJNHOBOM  ayamm3Mm.  Judpakuus
oTAenbHBIX (oToHOB. [mmore3a ne
bpoiua. [Jnuna BosnHel ae bpoitns.
CooTHOIIEHNE  HEONPENCICHHOCTEN
leiizenbepra. IlmanerapHas Monens
atoma. OmsIT Pesepdopma. Pazmep
atomHoro sgpa. Teopus aroma
Bogopona. Ilepselii mocrynar bopa.
IIpaBuno kBaHTOBaHusi OopOUT bopa.
OHepreTudyeckuif  CIeKTp  aToma
BOJIOpPOAA.  ODHEpPrusi  HOHW3AIMU.
Bropoii nmocrymar bopa. Cepun
M3IydeHHs aTroMa Bojopona. Bumsl
u3nydyeHud. JluHeHyaThli  cmekTp.
CnekTpanbHbIi  aHajaM3 MU €ro
IIPUMEHEHUE. IIpoueccel
B3aMMOJICHCTBHS aToMa C (POTOHOM.
Jlazep. IlpuHnun neWcTBus Inasepa.
OCHOBHBIE OCOOCHHOCTH JIa3€pPHOTO
n3nydeHns. IlpuMmeHeHHMe 7a3epos.
ONeKTpUYecKud paspsn B rasax.
HecamocrositenbHblit u
CaMOCTOSATENBHBIM  pa3psiibl.  Buasl
ra3oBOro paspsiza. ['a3oBbIi paspsin B
COBpPEMEHHOM TEXHUKE.
ONEeKTpUUECKHUil TOK B BaKyyMe.

Jlabopamopuas paboma
7. Habnrooenue AUHENUAmo20 u
CHIOWHO20 CHEKMPOS8 UCNYCKAHUSL.

Koumponvhas paboma

10. Keaumosas meopus
INEKMPOMASHUMHO20 U3Iyyenus
seujecmaa

—  paccUMTHIBATh: MaKCUMAaJbHYIO
KUHETHYECKYIO SHEPTHI0 AJIEKTPOHOB
npu GoTtoddpdexTe, ATMHY BOIHBI A€
Bpoitng  4yacTunbel € U3BECTHBIM
3HaYCHHEM UMITYJIbCa, YacToTy |
JUIMHY BOJIHBI HCITyCKaeMOTO CBeTa
IOpu  TepexoJie aroMa W3 OJHOTO
CTalMOHAPHOTO COCTOSIHUS B JIPYTOE;
—  TpHUBOIUTH  JOKa3aTeJbCTBa
HaJIM4YMsl y CBETa KOPIIYCKYJSPHO-
BOJIHOBOT'O JTyaJIn3Ma CBOWCTB;

—  aHaNM3HWPOBaTh  OMNBIT IO
JTUQPaKIIN OTIEIEHBIX (POTOHOB;

— 00CyXIaTh: pe3yibTaT OIIbITa
Pesepdopma, ¢usmueckuii  cMBICT
Teopuu bopa;

—  CcpaBHHBaTh  CBOOOJHBIE U
CBSI3aHHBIE COCTOSIHUS DJIEKTPOHA;

— UCCJIE0BATh JINHEHYAThII CIEKTP
aToMa BOJOPOa;

— OOBACHATH TPHUHIUN JSHCTBUA
nazepa;

— OIUCHIBATh TPUHIMI JEHCTBUA
TUTa3MEHHOTO JKpaHa, KOHCTPYKIIHIO
BaKyyMHOTO JIMOJIa ¥l TPHUOJa;

— 006001maTh B nporecce
BKCHepHMeHTaHLHOﬁ JACATCIBbHOCTH,

— MNPUMCHATH IMOJTYUYCHHBIC 3HAHUS K
PEIICHHIO 3a1ay.

BOCIIUTAHUE

- Anmanranus
o0ydJaronierocs K
HU3MEHSIOIIMCS
YCIIOBUSIM COLIMANIbHON
W IPUPOTHOMN Cpeabl

®U3UKA BLICOKUX DHEPT U (16 v)

@uznka aromHoro saapa (10 )
IIpoton u HeltpoH. IIporonHo-
HEeITpoHHas Mojenb sapa. M30Tomsl.
CunbHOE B3aUMOJICHCTBUE HYKJIOHOB.

KomnroHoBckas JUTAHA BOJIHEI
gactunpl. CoctaB ®W pasMep sjpa.
VnennHas SHEprus CBSI3U.

3aBUCUMOCTh  YAEIABHOH  SHEprum
CBSI3U HYKJIOHA B sI[p€ OT MaccoBOI'0
yucna. CuHTe3 U JeleHue saep.
PannoakTHBHOCTE. Bunaer
PaZANOAKTUBHOCTH: €CTECTBEHHAs! W
HCKYCCTBEHHAsI. PapunoakTuBHBII
pacnaa. Anbda- pacman. OHeprus
pacrnaja. bera-pacnan. l'amma-

OnpenensiTh: 3apsiIOBOE U MaccoBOE
YHCIO aTOMHOTO sjipa IO TaOIuIle
. Y. Menpeneesa, epuon
moJypacmasia PaIOaKTUBHOTO
AJIEMEHTA, MPOTYKTHI

[Ipopomxenue sAnepHON  peakuuu
JICTICHIS,

—  BBIYHCIATH: DHEPIHIO  CBSI3U
HYKJIOHOB B fIp€ U DJHEPIHUIO,
BBICTSIIOLIYIOCST  TIpU  SIAEPHBIX
peakuusxX; YIHEPTHI0, BBLACISIOUIYIOCS
IIpH PaIHOAKTUBHOM PacCIaje;

— BBIABJIATH NPUYHNHBL €CTECTBEHHOM
PaanoOaKTUBHOCTH,

— CpaBHMBATh: AKTHBHOCTH

- IaTpuoTtmueckoe
BOCIIMTAHHE
I'paxnanckoe u
ITlyXOBHO-HPAaBCTBEHHOE
BOCIIMTAHHE
LenHocTn Hay4YHOTO
IMO3HAHHUS

- ®opmupoBanue
KYJIBTYpPBI 3I0POBbS 1
SMOI[MOHAIIEHOIO
OnmaromomyJus
TpynoBoe BocniTaHue
DKOJIOrHYECKOe
BOCIIMTAHHE
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m3nydeHue. Ilepuox momypacmaja.
3akOH  paJMOaKTHBHOTO  pacmajia.

AXTHBHOCTH panroaKTHBHOTO
BemlecTBa. PajNMOaKkTHUBHBIE CEpHU.
HckyccTBeHHass ~ pagnOaKTUBHOCTB.
Henenne  sapep  ypana.  llennas
peaxius JICTIeHUSL.

CaMonoiiepKUBarOLIascss  peaxius
nenenus snep. Kputuueckas macca.
Kputnueckuii pazmep akTHBHOM 30HBIL.
Snepubiii peaxrtop. OcHoBHbIE
3JIEMEHTBI AJEPHOTO pPEaKTOpa U HX
Ha3Ha4YCHUE. AToMmHast
anekrpoctanius (ADC). MomHocTh
peakTopa. SmepHas  Ge30macHOCTB
ADC.  TepmosimepHble  peakivu.
Peakuusa cuHTE3a  JerKuX  sjaep.
TepmosaepHbIi CHHTE3.
YpasiisseMblil TEPMOSIACPHBIN CUHTES.
SnepHoe OpyXHE. VYcaosue
BO3HUKHOBEHHUS HEyIpaBIIsIeMOi
LENHOM peakuuu JAeNeHus  sAaep.
AtoMHas Oom0Oa, ee MPUHIUITHATBHAS

KOHCTPYKIIHUS. Bomoponnas
(TepMmosiiepHas) 6omOa, ee
MIPUHIUITHATbHAS KOHCTPYKIIHSI.
buonoruueckoe JIeiicTBue
PaIMOAKTUBHBIX U3JTy4YCHUH.
BosnetictBue PaaroaKTHBHOTO
W3MydeHuss Ha  BemecTtBo. Jlo3a
IIOTJIOIIEHHOI O M3ITyYCHUS.
Koadpdrmment OTHOCHTEITEHOU
OHOJIOTHYECKOI aKTUBHOCTH.
OKBHUBAJIEHTHAs [03a IOrJIOIIEHHOI0
U3ITyYeHUsI. Bxiag pa3IMYHBIX
HCTOYHUKOB MOHHU3UPYIOLIETO
U3IYYCHUS B €CTECTBEHHEII

paaualuoHHEIN (OH.

Jlabopamopnas paboma 8. HUzyuenue
83aUMOOeUCMBUsT YaACmMUY U SO0EPHbIX
peaxyuii (no pomoepadghuam)

pa3YHBIX BELIECTB; YHPaBJIsEMbIN
TEPMOSACPHBIN CHHTE3 c
VIOpaBIIEMBIM  JICICHUEM  siziep;
KOHCTPYKIMHM W NPHHIUI IEeHCTBUS
aTOMHOU ¥ BOJIOPOIHON O0MO;

—  OLCHHMBATh:  SHEPreTHYECKUH
BBIXOA  JUIS  peakuud  JeJeHUs,
KpuTHieckyro Maccy 235U;

— aHaIM3UPOBATh po0IeMbl
saaepHoii 6ezonacHoctu ADC;

—  ONHUCHIBATH  YCTPOWCTBO |
npuHIun neiicteus ADC, pericTBHe

PaaroaKTHBHBIX H3ITy4YeHHUI
pa3NUYHBIX ~ THIIOB  HA  KHUBOU
OpraHu3M;

— OLIEHUBATH MEPCICKTHUBBI
Pa3BUTHS TEPMOSICPHON SHEPTETHKH;
— 00BACHATH BO3MOYKHOCTH
HCIIOJIb30BAHUSA PaJMOAKTUBHOTO
W3ITyYCHUS B HAYYHBIX

HCCIICI0BAaHUSX U Ha MPaKTHKE;
—  3HAKOMHUTBCA C  METOIOM
BBIYHCIICHUS ~ YAGNBHOTO  3apsija
4acTHLHI 110 hoTorpaduu ee Tpeka;
— M3MepsATh U 00001IaTh B Ipolecce
E)KCHepI/IMeHTaHI)HOi;I JACATCIbHOCTHU

OneMeHTapHbIE YaCTHUIIBI (6 9)
Krnaccudukarms 3JIEMEHTAPHBIX
gactul. DepMHOHBI ©  OO30HBI.
IIpunnun  Ilaynu.  Pacnpenenenue
(GEepMHOHOB MO HHEPrETHYECKHM

COCTOSAHMUAM. AHTI/I‘IaCTI/IIH)I.
HpI/IHIII/IH 3apsI0OBOIr0  CONPAKCHUA.
Hpoueccm B3anMOINpEeBpallICHUSA

gacTui.  AJPOHBI ¥ JICTITOHBHI.
JlenToHHBIH 3apsa. 3aKOH COXpaHEHUS
JIETTOHHOTO 3apsiaa. Cmaboe
B3aMMOJIEHCTBHE  JIeNTOHOB. bera-
pacmaja ¢ yJ4acTheM MPOMEKYTOYHOTO
W-6030Ha. Knaccudukarus u
CTPYKTypa aJpoHOB. Me30Hb U
G6apuonsl.  [lonrpynmel  GapHOHOB.
Crpyktypa  azpoHoB.  KBapkoBas
ruriore3a M. 'ennmana n 1. IBetira.
Ksapku 51 AHTHKBApKH.
XapaKkTEepUCTUKH OCHOBHBIX THITOB

— Knaccupuiuposars:
3JIEMCHTAapPHBIC HqaCTHULbI Ha
(epmuonbl ¥ 0O030HBI, HYACTUIBI U
AaHTH4YaCTHIbI, Ha qyaCcTUulkbl,
YUYaCTBYIOIIHE B CHJIbHOM

B3aUMO/ICHCTBUH M HE Y4acTBYIOIIHE
B HEM; aJpOHBl U WX CTPYKTYpY,
TJIIOOHBI; —  XapakTepu30BaTb
apoMaTthbl KBAapKOB; TNEPEIYUCTATD
IBETOBBIC 3apAJ/Ibl KBAPKOB,

— paboTaTe C TEKCTOM yYeOHHMKa U
MPEACTaBIATh WHPOPMALMIO B BHIC
TaOJIUIIBI;

— NPUMEHATH NOIyYSHHBIE 3HAHUS K
pELICHUIO 3a1a4

IlenHnoctu Hay4HOTO
TIO3HAHUS
dopMHUpoOBaHHE
KyIBTYPHI 3[0POBBS 1
5MOLOHATBEHOTO
6maronosy4us
Tpynosoe BocuTaHue
Okosoruueckoe
BOCITUTAHUEC

31




KBapKOB. 3aKkoH COXpaHEeHHUS
0apHOHHOTO 3apsia. Apomar.
B3aumoneiicteue  kBapkoB.  lIBer
KBapKOB. OyHgaMeHTaIbHBIE
YaCTHIBI. KBapxk-nenTonHas
CUMMETPHS. DyHIaMeHTaTbHBIE

YyacTuIpl, oOpasyromme BceleHHy.
Tpu mnokonenus (yHIAMEHTAIBHBIX
yacTull,. I TI00HBI.
Koumponvnas paboma
8bICOKUX dHepaull

11. Qusuxa

SJIEMEHTBI ACTPO®PU3UKHU (8 4)

OBomonus Bcenennoit (8 1)
ACTpOHOMHYECKHE CTPYKTYpBI, HX
cpennuil pasmep. IlpumepHoe uwucio
3Be3q B [amaktuke. PasOeranue
ramakThkK. 3akoH Xabb6ma. KpacHoe
CMEIIEHNE  CHEKTPATbHBIX  JINHHUMA.
Bospact Bcenennoii. Monenb
Opunmana. Kpurudeckas IIIOTHOCTh

Bcenennoii. Bonbmion B3DBbIB.
OCHOBHEIE TIEPpUOabI 3BOJJIFOIINHU
BcenenHnoi. Kocmonorugeckas
MOJEIIb Bonsmioro B3pBIBA.

IInankoBckas »smoxa. BemectBo B
panHeil Beenennoil. JloMuHUpOBaHuE
W3IydeHus. Opa  HYKIEOCHHTE3a.
OO0pa3oBaHHEe  BOJOPOJHO-TEITUCBON
miasMbel. Opa aToMoB. PenmkToBoe
U3Ty9eHUE. O6pa3oBaHue
CBEPXCKOIJICHUU raJlakTHK,
AITUNTHYECKUX u CIHUPATBHBIX
rajJjakTHK. DBO3HMKHOBEHHE  3BE3Z.
[IpOTOH-IPOTOHHBIN UK. DBOITIOIHS
3BE3]1 pa3nuIHON MAacCBhl.
KopuuneBblii wu  Oenblif  KapIiwK.
KpacHplii TUraHT M CBEpPXTHIaHT.
[InanerapHas TYMaHHOCTb.
HelitpoHHass u CBepxXHOBas 3Be3Ja.
Cuntes TSAKEIBIX XUMHYECKUX
anemeHToB. Kgaszapel. Xumndeckuit
COCTaB  MEX3BE3QHOTO  BEIECTBA.
OobpazoBanne COJHEYHON CHCTEMBI.
O0pazoBanue IIPOTOCOJHIIA u
ra3omnblIeBOro JUCKa.
[Inanere3umany. IIporomuianeTsl.
OOpazoBaHHe U DHBOJIIOLMS IUIAHET
3€MHOM TPYIIIBI U IJIAHET-TUTaHTOB.

Actepouasl U Komerbl. JKU3Hb B
Comueunoir cucreme. JKu3Hb BO
Bcenennoi

— MHcnonwszoBare MHTepHET 11
MOUCKa N300paKeHUH
aCTPOHOMMYECKUX CTPYKTYD;

— MOSICHATh (U3UYECKUH CMBICI
ypaBHeHUs DpuamMaHa;
—  Kiaccu(puIpoBaTh
3BOJIIOIMH BeelenHoii;
— TIPUMCHATH (YHIAMCHTAIbHBIC
3aKOHBI (U3UKH K  OOBSICHCHUIO
MPUPOABI KOCMHUYECKHX OOBEKTOB W
SIBJICHUH; — OLEHHUBaTh BO3pacT
3B€3]1 [10 UX Macce;

—  CBS3BIBATh CHHTE3  TSDKEIBIX
3JIEMEHTOB B  3Be3laX C HX
PacIOIOKEHUEM B TabIHIE
MengeneeBa; —  aHAJIU3UPOBATH
YCIJIOBHUSI BO3HUKHOBEHUS )KU3HH;
CpaBHHUBATh YCIIOBUS Ha
Pa3ITUYHBIX IUIAHETaX, nenaTh
BBIBOJIBI O BO3MOKHOCTHU 3apOKIISHUS
YKU3HU Ha JIPYTUX TJIaHeTax;

TIEpUOaAbI

BECTH OHAJIOr, BbBICIYIIUBATH
OIIITIOHCHTA, Y4acTBOBATb B
JAUCKYCCHU; — BBICTYIIATh C

JOKIaJaMi M Tpe3eHTalusIMH 00
0o0pa3oBaHNM  IUIMINTHYECKUX U
CHHPAIBHBIX TaJaKTHK, O pa3Mepax U
BO3pacTe IJIyHHBIX KpaTrepoB, O
COJTHEYHBIX MATHAX

ITarpuoTnueckoe
BOCIIUTaHUE
I'paxnanckoe u
IyXOBHO-HPaBCTBEHHOE
BOCIIMTaHHE
OcTeruyeckoe
BOCIIMTaHHE
IlerHOoCTH Hay4HOTO
TTO3HAHUS
dopmupoBaHue
KYJIBTYPBI 3I0POBbS 1
9MOLIMOHAIBHOTO
OnaromnonyJus
TpynoBoe BocriuTanue
DKosioruueckoe
BOCIIMTaHHE
Ananranus
00y4Jaromierocs K
MU3MCHSIOIIIMCSI
YCIIOBHSIM COIIMAIIbHON
W IPUPOTHOMN Cpebl

OBOBIIAIOIIEE TOBTOPEHHMUE (29 4)

JIABOPATOPHBIN ITIPAKTUKYM (20 u)

OBOBLIAIOIIEE IOBTOPEHMUE (3 v)
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COI'JTACOBAHO
IIporokos Nel MO yuureneit
MaTeMaTHKH,

¢buzuku, nHGOpPMATHKU

oT « » aBrycta 2022 T.
PyxoBonurens MO

Epmakosa O. JI.

COTI'JTACOBAHO
3amectutenb qupekropa no Y MP
« » aBrycra 2022r.

byraesa N.10.

33



		2023-09-25T08:24:53+0300
	Бугаева Ирина Юрьевна




