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1. OBIASL XAPAKTEPHCTHUKA ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLITAHBI

OU3UKA
1.1. Ob6saacTh NpUMeHEeHHUs TPOrPAMMBI
[Iporpamma 00mIe00pa3oBaTENbHON TUCHUIUIMHBI  SIBISIETCS YacTblO OCHOBHOM
oOpa3oBarelibHOM mporpamMmMmbl B cootBerctBud ¢  @DOI'OC mo crmermansHoct  40.02.04
IOpucnpynernys, KBaauQUKaIs — IOPUCT

1.2. Mecto mporpamMmbl 001e00pa30BaTe/JbHON AUCHUILVIMHBI B CTPYKTYpe OCHOBHOI
o0pa3oBaTe/ibHOI MporpamMmbl: o0meoOpa3oBatenpHas auciuuinHa (O/f]) siBaseTcs 4acThio
00s3aTeNIbHOM  TPEAMETHOW  O0JIACTH  «ATPOTEXHOJIOTHUYECKOH, eCTECTBEHHO-HAYYHOM».
Juctummuaa OYIL. 09 ®dusuka OTHOCUTCS K OOIIMM YYEOHBIM MpeaMeTaM o0Ieo0pa3oBaTeIbHOrO
UK

1.3 Pe3yabTaThl 0CBOEHHS POrPaMMbl 00111€00pa30BATEIbHONH TUCIHUIIIMHBI:

OcBoenue comepxkanusi oOmieoOpa3zoBarenbHON  nucnuiuiiHbel  dusumka  obecrneunBaeT
JOCTHKEHHUE CTYICHTAMU CIICAYIOIIUX Pe3yibmamos:
JUYHOCHMHDIX

IPa)XIaHCKOTO BOCITUTAHMUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM TO3WIMH  OOy4aromerocss Kak aKTUBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIMOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)KeHHWE 3aKOHA U
MIPaBOMIOPSJIKA;

NPUHATHE TPAAUIMOHHBIX HAI[MOHAJBHBIX, OOIIEYETOBEYECKUX TYMAHUCTHUECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh TPOTHUBOCTOATH HJCOJNOTUU HKCTPEMHU3Ma, HallMOHAIW3Ma, KceHohoouu,
JTUCKPUMHHAIIH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAITMOHAIHHBIM MPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpecax TIpa)kJIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 00111€00pa30BaTeNbHON OpraHu3aluy U JETCKO-IOHOUIECKUX
OpTraHHu3aIusIX;

YMEHHE B3aUMOJCHCTBOBATh C COLMAIBHBIMA HWHCTUTyTaMH B COOTBETCTBHH C WX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM JIEATEILHOCTH;

MaTpUOTHYECKOTO BOCTIMTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW MJIEHTUYHOCTH, TAaTPUOTU3MA, YBAXKEHHUS K
CBOEMY HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH mepe] PonMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOI SI3BIK U KYJIBTYPY, POILIOE M HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IOCY/IapCTBEHHBIM CHMBOJIAM, UCTOPUUECKOMY U MPUPOJTHOMY
HACJIeNI0, TMaMATHUKAM, TpaaunusM HapoaoB Poccum, noctmxkeHussMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

uaeiHas yoex1eHHOCTh, TOTOBHOCTh K CITYKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOT0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHWeE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHNUE K CBOMM POIUTENISIM U (UJTK) APYTHM YjieHAaM CEMbH, CO3/IaHUIO
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CEMbU HA OCHOBE OCO3HAHHOI'O INPHUHATHS LEHHOCTEH CEMEHMHOW JKU3HH B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccnu;

ICTETUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsi 3CTETHKY ObITa, HAYyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa U OOLIECTBEHHBIX OTHOILIECHUI];

CIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHbIC BUJIBI HCKYCCTBA, TPAAUIIMU U TBOPUECTBO CBOETO
U IpYyTUX HapOJOB, OIIYIIATh YMOLIMOHAIBHOE BO3ACHCTBUE HCKYCCTBA;

yOeXJIEHHOCTh B 3HAUMMOCTH JJISl JINYHOCTH W OOIIECTBA OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIBTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA;

TFOTOBHOCTh K CaMOBBIPD&KEHHIO B DPa3HBIX BHJAaX MCKYCCTBA, CTPEMIICHHE NPOSBIATH
KayecTBa TBOPYECKOU JIMYHOCTH;

(U3MIECKOTO BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh 370pPOBOIO M Oe30macHoro oopa3a KH3HH, OTBETCTBEHHOIO
OTHOLIEHHUSI K CBOEMY 3/10pPOBbIO;

noTpeOHOCTh B (PU3MUYECKOM  COBEPLICHCTBOBAaHMM,  3aHATUAX  CIHOPTHBHO-
037I0POBUTEIBLHON JEATENBHOCTbIO;

aKTUBHOE HENPUATHE BPEIHBIX IPUBBIUEK U UHBIX (POPM NMPUUUHEHHUS Bpesa GU3NIECKOMY
U TICUXUYECKOMY 3/J0POBBIO;

TPYZOBOT'O BOCIIUTAHMSL:

TFOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J100ue;

TOTOBHOCTb K aKTUBHOM JESTEIBHOCTH TEXHOJOTMYECKONW U COLMAIbHON HAIIPABJIEHHOCTH,
CIIOCOOHOCTh ~ MHULMUPOBATh, IUIAHUPOBATh U CaMOCTOSITENIBHO  BBINOJHATH — TaKyro
JESATEIIBHOCTB;

MHTEpEC K paszauuHbIM cepam mpodecCHOHATHHON eSTeIbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP OyAyIIel podeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHHIO M CaMOOOpa30OBaHHUIO Ha MPOTSKEHUU BCel
KU3HU;

9KOJIOTMYECKOT0 BOCTIUTAHUS:

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOM KYyJIbTYpbl, IOHUMAaHHWE BIHMSIHUS COLMAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaNbHOM Cpefbl, OCO3HAHUE
17100aIbHOTO XapakTepa HKOJIOTHUECKUX MpooieM;

IJJAHUPOBAHUE M OCYIIECTBICHHE JEHCTBHM B OKpPYXAIOLIEH Cpele Ha OCHOBE 3HAHUS
1L[eJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HETPUATHE IEHCTBUM, IPUHOCIIINX BPEl OKPYIKAOIIEH Cpeae;

yMEHHE IIPOrHO3UPOBAThH HeOJIaronpusTHbIE 9KOJIOTHYECKHE MOCJIEACTBHS
IIPEANPUHUMAEMBIX ACUCTBUM, IPEIOTBPAIATh UX;

pacIIipeHNe ONbITa AEATEIbHOCTH DKOJIOTUYECKON HAIIPaBIEHHOCTH;

LIEHHOCTH HAy4YHOTO MO3HAHUS:

C(OPMHPOBAHHOCTE  MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSIT HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYyJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpIIIEHCTBOBAHNUE SI3bIKOBOM M YUTATENIbCKOW KYJBTYpBI Kak CPEJCTBA B3aUMOJCHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HaHHE€ LEHHOCTU HAyYHOU NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
MCCJIEIOBATEIBCKYIO AESITEIHOCTh HHANBUAYAIbHO U B TPYIIIIE.

MeTanpeIMeTHbIX:

OgajieHne YHUBEPCATBHBIMHU YICOHBIMY IT03HABATEILHBIMU JCHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENIEHO (OPMYJIMPOBATh M aKTyaIHM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

YCTaHABJIMBATH CYIMECTBEHHBIA MPHU3HAK WM OCHOBAHHMS JUISI CPAaBHEHUS, KIIACCU(PUKAIINN
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1 0000IIEeHH;

OTIPEIIENIATH 1SN NEATCILHOCTH, 33]1aBaTh apaMETPhl U KPUTEPUHU MX TOCTUKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHHSIX;

BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCTh, OIEHUBATH COOTBETCTBUE PE3YJbTATOB IIEIISM,
OIICHMBATh PUCKH MOCJICICTBUN ACSITEILHOCTH;

pa3BUBaTh KPEATHBHOE MBIIUJICHUE TIPU PEIICHUH XHU3HECHHBIX TPOOJIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW IEATEILHOCTH, HABBIKAMU
paspereHus mpoodIIeM;

CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEILHOMY TIIOMCKY METOJOB  PEUICHUS
MPAKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMUYHbIX METOOB ITO3HAHUS;

OBJIAJICHUE BUJAMHU JESATCIBHOCTH IO TMOJyYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETalnH,
peoOpa3oBaHHI0 M TNPUMEHEHHIO B PA3JIMUHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE IPH
CO3aHUH YYEOHBIX M COI[UAIBHBIX TPOCKTOB;

(GbopMHUpOBaHHE HAYYHOI'O THIIA MBIIUICHUS, BIIAJCHHEC HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMH ITOHATHSIMH ¥ METOJAMHU;

CTaBUTh U (POpPMYJIMpPOBaTh COOCTBEHHBIC 3aJlaud B OOPa30BATECIBHOW NEATEILHOCTH H
JKU3HCHHBIX CHTYaIlHsX;

BBISIBJIATh  [IPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTYaJlM3WpOBAaTh 3allady, BBIJABHUIaTh
TUIIOTE3y €€ PpeUICHMs, HAaXOIUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPbl ¥ KPUTEPUH PEIICHHUS,;

aHAJIM3UPOBATH TIOJYYEHHBIC B XOJIC PEIICHUS 3a]]a9d PE3YJIbTAThI, KPUTUICCKH OICHUBATH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHCHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLCHUBATh IPUOOPETEHHBIN OIIBIT;

pa3padarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS MaTEPHUATbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

OCYIIECTBIISATh IICJICHANPABIICHHBIA TOUCK IEPEHOCa CPEICTB M CIIOCOOOB JCHCTBUS B
MpoQeCCHOHATIBHYIO CpPEy;

yMETh TEPEHOCHTh 3HAHUS B  [O3HABATCIbHYHO M  TNPAKTHUYECKYH)  OOJIACTH
JKU3HEIEITENHHOCTH;

yMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTei;

BBIJIBUTaTh HOBBIC HUJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXObI M PEIICHHMS,

CTaBHUTH TIPOOJIEMBI U 33]1a4M, JOMYCKAIIIUE aTbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmaImei:

BJIAJICTh HABBIKAMH TOJIy4eHUS HWH(POPMAlMM W3 HMCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITCIIbHO ~ OCYIISCTBJISTh IOWCK, AaHaW3, CHUCTEMATH3AIMI0 W HWHTEPIPETAIHIO
UH(POPMAIIUU Pa3THYHBIX BUJIOB U (POPM IMPEIICTABICHHSI,

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOopMaTax ¢ y4eTOM Ha3HAUYCHUS HH(POPMAIMH U TEJICBOM
ayJIUTOPHH, BBIOHPAsk ONTHUMAIBHYIO (JOPMY TIPEICTABICHUS ¥ BU3YaIU3allNH;

OIICHUBATH JIOCTOBEPHOCTH, JICTUTUMHOCTh WH(OPMAIIUU, €€ COOTBETCTBUE MPABOBHIM M
MOpPaJIbHO-ITHYECKHUM HOpMaM;

MCIIOJIB30BaTh CPEACTBA HMHMDOPMAI[MOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pCLICHHH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPraHMU3AlMOHHBIX 3aa4 C COOJIIOJICHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHHKH 0€30MaCHOCTH, TUTHEHBI, PECypCcoCOepeKeHHsI, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30MacCHOCTH;

BJAJCTh HAaBBIKAMH pACIO3HABaHWUSA W 3alUThl HMH(OpMAIMK, HHPOPMAIIMOHHON
0e30IMacHOCTH JTUYHOCTH.

OBgajzicHre YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JCHCTBUAMHU:

a) obmeHue:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCeX chepax KHU3HU;

pacrio3HaBaTh HeBepOaJbHBIC CPEICTBA OOIIEHUS, MOHMMATh 3HAYCHUE COIUATBHBIX
3HAKOB, pPaclo3HaBaTh MPEANOCHIIKNA KOHMIMKTHBIX CUTyalluid U CMATYATh KOH(IMKTHI;
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BJIAJIETh PA3IMUHBIMU CIIOCOOaMH OOILEHUS U B3aUMOICHCTBHUS;

apryMEHTUPOBAHHO BECTH IUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIE CUTYAIINN;

pPa3BEpHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

0) coBMeCTHas JesTeIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHIMBHYaJIbHON paboThI;

BBIOMpATh TEMaTHUKy U METOAbl COBMECTHBIX JIEHCTBUH C y4yeTOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,

MIPUHUMATh 1IEJIM COBMECTHON [JE€ATEIbHOCTH, OpPraHU30BBIBATH W KOOPAMHUPOBATH
JICUCTBUS II0 €€ JOCTHUKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUM, pPACIPENCNIATh POIU C y4YETOM
MHEHHUI YYaCTHUKOB 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OLIEHUBATh KaYeCTBO CBOETO BKJIAZA W KAXKJIOTO yYaCTHHKA KOMAH[bl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE IPOEKTHI, OLEHUBATb MJIEUM C IO3ULUU HOBHU3HBI, OPUIMHAIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

KOOpJMHUPOBAaTh MU BBINOJHATH pabOTy B YCIOBUSAX pPEAJbHOI0, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

OCYIIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE I[OBEACHUE B pA3JIUYHBIX CUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHUCTBUSIMMU:

a) caMOOpTaHU3aIIHs:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JAESTEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (OpPMYyIHUPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PELICHUS MPOOJIEMBbI C YUETOM MMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYalIHsIM;

paciupsaTh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUH;

JieniaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3pYJUIIMU B pasHbIX 001acTAX
3HaHWUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHON pedeKkcuu Kak OCO3HAHUSI COBEPIIAEMbIX IEHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh IPUEMBI pe(IeKCUU /711 OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

B) YMOIIMOHAIbHBIA WHTEJUIEKT, MPEIoIaralomuii copMUpoBaHHOCTS:

CaMOCO3HaHUSs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

caMOpEeTyJINPOBaHMUsI, BKJIIOYAIOIIETO CaMOKOHTpOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
WU3MEHEHUSIM U TPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAlLlMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHHMIO LIEJIH U YCIEXy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHE AEUCTBOBATh, UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JIPYTHX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHUH KOMMYHMKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JPYTUMHU
JIOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTth KOH(INKTHL;
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T') IPUHATHE ce0s U APYTHUX JIIOJICH:

MPUHUMATH Ce0sl, MOHMMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M apryMeHTbl JpYyrux JIIOAeH NpH aHalu3e pe3ysibTaToB
JIeSATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHUX JIFOJIEH HA OIIHUOKH;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOTO YEIOBEKA.

npeomMemmbix:

ITP6 1 chopmupoBaHHOCTH MPEACTABICHUN O POJIU U MecTe (PU3UKH U aCTPOHOMHH B
COBPEMEHHOM HayudHOHl KapTHHE MHpa, O cucTeMooOpasymouiell poyid (U3UKH B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKHM M COBPEMEHHBIX TEXHOJIOTHMH, O BKJIAJAE POCCHUICKUX U
3apyOeXKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHUE HAYKH; IOHHUMaHHE (PUINYECKOW CYIIHOCTH
HaOJII0JJaEMBIX SIBICHUW MUKPOMHUPA, MAaKpOMHUpPa U MEramupa; MOHUMaHUE POJIU aCTPOHOMUHU B
MPAKTUYECKON NeATEIbHOCTH YelOBEeKa W JajbHEHIleM Hay4yHO-TEXHMYECKOM Pa3BUTHUH, POJIU
¢u3uKu B GOPMHUPOBAHUU KPYro30pa M GYHKIMOHATBHON TPAMOTHOCTH YEJIOBEKa Ul pEIICHUs
MPAKTUYECKUX 3aa4;

I1P6 2. copMHpPOBaHHOCTH YMEHHUI pacro3HaBaTh (PU3UUECKUE SBJICHUS (TPOLIECCHI) H
OOBSCHATP HX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHETHOE JIBMKEHHE, CBOOOJHOE IMaJICHUE TeJ, IBWKEHHE IO OKPYXHOCTH, WHEPIHS,
B3aMMOJICIICTBHE TeJ, KojebaTenbHOe ABMKEHHE, PE30HAHC, BOJIHOBOE ABMXeHUE; Tuddy3us,
OpOYyHOBCKOE JBIKEHHE, CTPOCHHUE KHUIAKOCTEH W TBEPIBbIX TEJ, U3MEHEHHE 00beMa Tell MpHu
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HUCHApeHue, KOHJEHCAllMs, IJIaBJICHUE,
KpUCTAJUTH3allMs, KUIECHHE, BIAXHOCTh BO3/yXa, CBSA3b CpEIHEH KWHETUYECKOW OJHEPruu
TEIUIOBOTO JBM)KEHUS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypol, MOBHIIICHNE JaBJICHUS ra3a Inpu
€ro HarpeBaHUM B 3aKPBITOM COCYJ€, CBSI3b MEXKAY IapaMeTpaMyd COCTOSIHUS Tras3a B
M30MPOoIECccax; AMEKTPU3ALMS Tell, B3aUMOJICHCTBHE 3apsiI0B, HAarpeBaHUE IPOBOJIHUKA C TOKOM,
B3aUMOJICICTBUE MAarHWTOB, AJICKTPOMArHUTHAs MHAYKIHS, NEHCTBHME MAarHUTHOTO TOJIA Ha
MPOBOJAHMK C TOKOM U JABIKYIIMMCS 3apsl, JJICKTPOMarHUTHbIE KojJeOaHus ¥ BOJHBI,
MPSIMOJIMHEMHOE ~ pacipoCTpaHEHUWE CBETa, OTpPaXEHue, NpelioMJIeHUe, HHTep(epeHIms,
mudpakius U TOJsSpHU3alis CBeTa, JUCHepcus cBera; (GoTodnekTpuueckuit 3¢ ¢hekt, cBeToBoe
JaBJieHWe, BO3HMKHOBEHHE JIMHEHYATOrO0 CIIEKTpa aToMa BOJOpPOJAA, €CTECTBEHHAs U
HCKYCCTBEHHAs paAHOAKTUBHOCTE;

I[IP6 3. BrIajcHWE OCHOBOIOJATAIONIMMH (PU3NICCKUMU TIOHSITHSIMH W BEIUYHHAMH,
XapaKTepU3YIOUMMH  (U3NYECKUE TMPOLECChl (CBSI3aHHBIMU C MEXaHHMYECKHM JIBHKEHUEM,
B3aUMOJICCTBUEM TeJI, MEXaHMYECKUMHU KOJICOAHHSIMU M BOJHAMH; ATOMHO-MOJIEKYJISPHBIM
CTPOCHHMEM BEIIECTBA, TEIUIOBBIMU MPOLECCAMU; DJIEKTPUYECKMM W MArHUTHBIM IOJSIMH,
ANEKTPUYECKUM TOKOM, DJJIEKTPOMAarHUTHBIMU KOJICOAHUSMH U BOJIHAMU, ONTHYECKUMU
SBIICHUSIMU;  KBAHTOBBIMU  SIBICHUSIMH, CTPOGHHEM aromMa ©  aTOMHOTO  sfpa,
PaauOaKTUBHOCTBIO);  BJIAJICHUE OCHOBOIOJATAIONIMMUA  ACTPOHOMUYECKUMH  TOHSTHUSIMH,
MO3BOJISIIOIIMMH  XapaKT€pU30BaTh MPOIECChl, MPOUCXOAANIME Ha 3BE3/1aX, B 3BE3IHBIX
CHUCTEMax, B MEXTaJIaKTHYECKON cpejie; JBIKEHHE HEOECHBIX TeJ, JBOJIIOIUI0 3BE3] U
Bcenennolii;

[Ip6 4. BnajeHue 3aKOHOMEPHOCTSIMHU, 3aKOHaMHU U TEOPUSIMH (3aKOH BCEMHPHOTO
tarotenus, [, II u III 3axkoHbl HproTOHA, 3aKOH COXpAaHEHUsS MEXAHWUYECKOW JHEPrUH, 3aKOH
COXpaHEHUS HWMITYJbCa, TMPUHIMI  CYNEPHO3UIMH  CHJI, TPUHIUI  PaBHOMPABHOCTH
WHEPUUAIbHBIX CHUCTEM OTCYETa; MOJIEKYJSPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIECTBA,
ra30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS SJEKTPUUYECKOTO 3apsijia,
3akoH Kynona, 3akon Oma 11si yyacTka 1enu, 3akoH Oma st HOJTHOM 3JEKTPUYECKOM 1IeTH,
3akoH Jxoyns - JleHia, 3aKOH AJEKTPOMArHUTHOW WHAYKIIMH, 3aKOH COXpaHEHUs JHEPTHUH,
3aKOH MPAMOJIUHEHHOTO PacCpOCTPAHEHHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHECHMsI DHEPrHH, 3aKOH COXPAaHCHHUsI HWMITYJIbCa, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsijia, 3aKOH COXpPAHEHUsS MAacCOBOTO uHWcia, MocTynarel bopa, 3akoH
paZoOaKTUBHOTO paclaja); YBEpEHHOE HCIOJIb30BaHHWE 3aKOHOB M 3aKOHOMEpPHOCTEH Mpu
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aHayM3e PU3NUYECKUX SBJICHUM U MPOIECCOB;

IIP6 5. yMeHHe y4YHMTHIBaTh TPAHULBI MPUMEHEHUS W3YyUEHHBIX (U3UUECKUX MOJeNneil:
MarepuaibHas TOYKA, MHEPLHUAJIbHAS CHUCTEMA OTCUETa, WACAIBbHBIA TIa3; MOJEIU CTPOECHUS
ra3oB, XUAKOCTEH W TBEPABIX TEJ, TOYECUHBIN JJIEKTPUUYECKUM 3apsij, sIepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTI0 SI[pa MPH pellieHur GU3NYECKUX 3a/1a4;

I1P6 6. BnajieHue OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHUS, UCTIONb3YEMbIMU B (PU3HKeE:
MPOBOAUTH NPSIMbIE U KOCBEHHbIE M3MEpeHHUs (PU3MYECKHX BEJIMYMH, BbIOWpas ONTUMAbHbBIN
CIoco0 M3MEpPEHMs] M UCIOJb3ys H3BECTHBIE METOJbl OLIEHKHM IIOTPELIHOCTEN H3MEpEHUuH,
MPOBOAMTH HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH C KCIOIb30BAaHHEM IPSMBIX
U3MEpeHUi, OOBSACHATH MONYyYCHHBIE PE3yJbTaThl, UCHOIB3Ys (PU3MUYECKHE TEOPHH, 3aKOHBI U
MOHATHS, W JeJaTh BBIBOJBI; COONOJATh MpaBujia O€30IacHOr0 TpyAa MpH IPOBEICHUU
UCCIICIOBAaHM B paMKax y4eOHOTo SKCIEPUMEHTa B y4eOHO-HUCCIIE0BATENbCKOM eI TeIbHOCTH
C HCIOJIb30BaHUEM LHU(POBBIX HW3MEPUTENBHBIX YCTPOHCTB U JIaOOpaTOPHOrOo OO0OpYIOBAHUS;
c(OPMHPOBAHHOCTh MPEJACTABICHUA O METO/AaX TIOJIyYeHUs] HAYYHBIX aCTPOHOMHYECKHX
3HAHUM;

I[IP6 7. chopMUpOBAaHHOCTH YMEHHs pEHIaTh pPacUYeTHBIC 3aJauydl C SBHO 3aJlaHHOH
buznyeckoil MoJebI0, UCIONb3Yysd (U3UYECKUE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHalu3a
YCIIOBHSA 33]1a4i BBIOUPATh (PU3UUECKYIO MOJEIb, BBEIIEIATH (PU3NYECKHE BETMYMHBI B (POPMYIIBL,
HEOOXOUMBIC Ul €€ PEILIeHUs, MPOBOJUTH PACUEThl U OLIEHHWBATh PEAbHOCTH IMOJIYYEHHOTO
3HaYeHHUs (PU3NYECKON BEIMYMHBI, pEIlaTh KAueCTBEHHBIC 3aJaud, BBICTPAaWBas JIOTUYECKU
HEMPOTHUBOPEUYUBYIO LIEMIOYKY PACCYKJIECHUN C ONOPON HA U3YyUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (QU3UYECKUE SBIICHUS,

[Ip6 8. chopMUPOBAHHOCTH YMEHHUSI MPUMEHSTH MOJTYYCHHbIE 3HAHUS ISl OOBSICHEHUS
YCIIOBHI MIPOTEKaHUS (PU3NIECKUX SIBIICHUH B IPUPOIE U IS IPUHITHS PAKTUICCKUX PEIICHUHA
B TIOBCEJHEBHOM KHU3HU HJs oOecrneueHUs 0€30MacHOCTH MpU OOpalIeHUH ¢ OBITOBBIMU
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JIOPOBbSl U COONIOJICHHS HOPM
9KOJIOTHYECKOT0 MOBEJCHHS B OKPY’KaIOIIEH cpejie; MOHUMaHue HeOOXOIUMOCTH MPUMEHEHUSs
JOCTHXKEHUIN (PU3UKU U TEXHOJOTUHN JJIs PallMOHAIIBHOTO IIPUPOIOTIONb30BaAHMS;

IIp6 9. cdopMuUpOBaHHOCTH COOCTBEHHON MO3ULMUHU IO OTHOLICHUIO K (U3NYECKOil
uH(poOpMalLlMK, MOJy4aeMOl U3 pa3HbIX HCTOYHUKOB, YMEHMH HCIONb30BaTh LU(DPOBHIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETAMH U TPEICTaBlIeHUs y4eOHOH u
HAy4YHO-TIOMYJISIPHOM HMH(pOpMAIUKU; pPa3BUTHE YMEHUN KPUTHUECKOTO aHajlu3a I0JIy4aeMoil
uHpOpMaInu;

[Ip6 10. oBmameHue yMeHHSAMH paboOTaTh B TPyNIE C BBIIOJHEHHEM Pa3IHIHBIX
COLMANIBHBIX poJIeH, IIIaHUPOBATh PadOoTy TPYIIBI, PAMOHAIBHO PACpPEAEATh IeSITeNbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsIX, aIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOrO M3 yYaCTHUKOB TPYMIbI B
peleHre paccMaTpuBaeMoil mpoodieMsl;

[1p6 11. oBnanenue (chopMUPOBAHHOCTD MPEACTABICHU ) MPaBHIIAMH 3aTTUCH (DU3UIECKUX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003Hauenuii JI. bpaiins (i crienbix u ca1aboBUASIINX
00yyJaromuxcs).



2. CTPYKTYPA U COJAEP)KAHUE ITPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM

JNCHUIIVIMHbI

2.1. O6beM nporpamMmsl 0011€00pa30BaTeIbHOM JUCHUILINHBI H BBl Pa0OThI

Bun yueGHoM paboThI O0bem B O0bem B
aKaJIEeMUYECKHX Yacax | aKaJ[EMHUECKUX
ouHas (hopma yacax
oOy4eHus 3aouHas popma
o0y4eHus
O0Bem 0011e00pa30BaTeIbHON AUCITUIUIMHBL, 117 117
B TOM YHCJIE peain3yeMblil B (hopMe MpaKkTHIECKOM 75 8
MOJITOTOBKH
B TOM YHCIIe U3 00beMa 0011eo0pa3oBaTeIbHON
JIICIIATUTHHBI:
Teopernueckoe oOyueHne 42 4
[IpakTrueckue 3aHaTHs (€Cau 75 8
IPETYCMOTPEHO)
CamocrosiTenpHas padota (ecnu 0 105
IpeIyCMOTPEHA

[TpomexyTounas atrectamnus / popma KOHTPOIS

npyrue GopMbl
koHTpous (1,2
CEMECTpBI)

apyrue Gopmbl
koHTpoJs (1,2
CEeMEeCTPHI
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2.2 TemaTH4yecKHi IJIAH U COJIEPKAHUE IPOrPaMMBbI 00111e00pa30BaTEeILHON TUCHUIIMHBI

OU3NKA
HanmenoBanue ®opMmbl CopepxaHue JEKIIMOHHOTO Ob6bem O6Bvem HanmenoBanue YpoBeHb
pa3ziesoB U TEM OpraHu3alyu Marepuana, IpakTUYEeCKUE 3aHATHS, 4acoB 4acoB CUHXPOHU3UPOBAHH OCBOCHUS
yueOHOi camocTosiTelbHas paboTa OuHas 3a04Has BIX
JIeATeTLHOCTH oOyyJaronuxcs dbopma dhopma 00paszoBaTeNbHBIX
o0y4aromuxcs o0yuyeHus o0yuyeHus pe3yJIbTaToOB
(TOJBLKO KOJIBI)
1 2 3 4 &) 6 7
Beenenne TeopeTtnueckoe ®dusuka — (QyHIaMEHTalbHas HayKa o 2 2 JIP 2
o0yueHue npupoae. EcTtecTBeHHOHayuYHbIA METO MP
IIO3HAHMS, €r0 BO3MOKHOCTH U TPaHULBI I1P1-13
IIPUMEHUMOCTH. DKCIEPUMEHT U TEOpUs
B  Ipoliecce€  TO3HAHMSI  MPUPOIBL.
MonenupoBanue GpU3NUYECKUX SBICHUN U
npoueccoB. Poib  3KclIepuMEHTa WU
TEOpUHU B IPOLIECCE MMO3HAHUS MPUPOJIBL.
®usnueckas BenuuuHa. [lorpemmnoctu
u3MepeHuil  (U3MYECKUX  BEIMYMH.
dusnueckue 3aKOHBI. I'panunbr
MPUMEHUMOCTH  (U3NYECKUX 3aKOHOB.
[lonatue o ¢u3MUecKoil KapTUHE MHpa.
3HaueHue  (QU3MKM TOpPU  OCBOEHUU
mpodeccuit CIIO u cneunanmpHOCTEH
CIIO.
1. MexaHnuka Teopernueckoe Kunemartuka. Mexanundeckoe 6 JIP 1
oOydeHue IBUKEHUE. [Iepemenienue. IIyTs. MP
CKopocCTb. PaBHOMEpHOE I1P1-13
MPSMOJIMHENHOE IBM)KEHHE. Y CKOPEHHE.
PaBHOnNEpeMeHHOE MIPSMOJIMHENHOE
JBUKECHHE. CBobonHoe naJicHUE.

JIBuxeHue tena, OpoLIEeHHOTO MO YIIIOM
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K TOpU30HTY. PaBHOMEpHOE IBUKEHHE 110
OKPY>KHOCTH.

3akonbl  MexaHuku  Hbrorona.
Ilepsriii 3akoH Hprotona. Cuiia. Macca.
Nmnynsc. Btopoit 3akoH  HproToHa.

OcHOBHOM 3aKOH KJTAaCCHUYCCKOM
nuHamuku. Tperuit 3akoH HproToHa.
3aKoH BCEMHUPHOI'O TATOTEHUS.

I'paButanmonnoe mone. Cuia TSHKECTH.
Bec. CrocoObl mM3MepeHuss Macchl Tell.
CHuibl B MEXAHHKE.

3aKoHBI COXpaHEHUsI B MEXaHUKe.
3aK0H COXpaHCHUS UMITYJIbCA.
PeaktuBHoe nsmxenue. Padbora cuibl.
Pabora moreHImaabHbIX CUl. MOIIHOCTS.
Oueprus. Kunetuueckasi SHepTus.
[ToTennuanpHas sHeprus. 3aKOH
COXPAHCHUS MEXaHHYECKON SHECPTHH.
IIpMeHEeHHEe 3aKOHOB COXPAaHEHUSI.

IIpakTrnueckue
3aHATUSA

(B TOM 4ynciie B popMe NPAKTHYECKOI
MOJATOTOBKH)

Uccnenosanue ABMKEHUST Tejla ION
JICWCTBUEM ITOCTOSIHHOM cuiibl. M3yueHue
3aKOHa COXpaHEHUS HMMITYJIbCA.
CoxpaHeHne MEXaHHUYECKOM 3HEpruM NpU
IBIDKEHUH Tena IIOJ JCHCTBHEM CHII
TsokecTh W ynpyroctd.  CpaBHeHue
paboThI CHJIBI c U3MEHEHHEM
KUHETUYECKON DHEPIUU Tena.

N3ydyeHue 3aKOHOB COXpaHEHUs Ha

npumepe ynapa IapoB "
OaTMCTUYECKOTO MasiTHUKA. V3yueHue
ocoOeHHoCTeH CHJIBI TPEHUs
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(CKOJB)KEHHS).

Jemoncmpayuu: 3aBHUCHMOCTh
TPaeKTOPUM  OT  BBHIOOpAa  CHCTEMBI
oTcUeTa. Bunbt MEXaHHYECKOTO

JBIDKEHUS. 3aBUCUMOCTb YCKOPEHHS Tea
OT €r0 Macchl ¥ CWJIbI, JCHUCTBYIOLIEH Ha
teno. Croxenne cuil. PaBeHCTBO H
MPOTUBOIOJIOKHOCTh HAIPABICHUS CHII

IEUCTBUA u MPOTUBOJICUCTBUA.
3aBUCUMOCTh  CHJIBI  YINPYTOCTH  OT
nedhopmaruu. Cuiel TpEHUSL.

Hepecomocth. PeakTnBHOE IBHIKCHHC.
Ilepexon TOTEHIUMAIBHOW SHEPTUU B
KMHETHYECKYI0 M o0paTHO. Pemenue
TECTOBBIX 3aJIaHAM.
CraHapTU3UpOBAHHBIN TECT.

CamoctosrenbHas | [loaroroBka K JeKIHUSIM U MPAKTHYECKUM 18

pabora 3aHSATUSM
2. OcHOBBI Teopetnueckoe OcHoOBBI MOJICKYJISIPHO- JIP
MOJIEKYJISIPHOM oOyudeHune KHHeTHYecKOoM Teopuu. MWMaeajabHbIi MP
¢pusuxku u ras. OcHOBHbIE MOJIOKEHUS I1P1-13
TePMOJAMHAMMKH MOJIEKYJISIPHO-KUHETHYECKON TEOpUHU.

Pasmepel m Macca MOJEKyJ M aTOMOB.
BbpoynoBckoe nBuxkenue. duddysus.
Cunel M D2HEpPrus MEXMOJEKYJISIPHOTO
B3aUMO/JICICTBUS. Crpoenue
ra3o00pa3HbIX, KHJIKAX U TBEPIBIX TeIN.
CkopocTH JBMIJKEHUS MOJEKYJl U HX
nsmepenue. MneanpHblii ras. JlaBieHue
rasa. OcHoBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHYECKON TEOpun
razoB. Temmeparypa M €€ H3MEpPEHHE.
["a3oBble 3aKOHBL. AOCOJIOTHBIA HYJb
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TEMIEPATYPHI. TepmoanHamuueckas
LIKajia TEMIIEPaTyPBL. YpaBHeHHe
COCTOSIHMSL MJCAIbHOTO rasa. MoispHast
ra3oBasi IIOCTOSTHHAs.

OcHOBBI TEPMOJIUHAMUKH.
OCHOBHBIG IIOHATUA H OHpeILCJIeHI/ISI.
BuyTtpennss SHEPTHUS CHCTEMEL.

BuyTpenHsst 3Heprus H€aqbHOTrO rasa.
Pabora u Terora kak ¢GopMbl mepeaadn
SHepruu.  TemoeMKocTb. Y enbHas
TEIJIOEMKOCTb. YPaBHEHHE TEIUIOBOTO
Oayanca. [Tepoe SEEN ()
TEPMOJIUHAMUKU. ATUaOaTHBIA IMPOIIECC.
[IpuHIMIT IEWCTBUSA TEIUIOBOM MalIWHBI.
KIIJ[ TemnoBoro nBurarens. Btopoe
Ha4ajio TEPMOJIMHAMHUKH.
TepmoauHaMuueckas [IKaja
TeMriepatyp. XOJOJIUIbHBIE MAITUHBI.
Tennossle aAuraTenu. OxpaHa IPUPOIBIL.

CpoiictBa mnapoB. lcnapenue u
KOHJleHcauus. HachleHHslid map 1 ero
cBoiicTBa. AOCOJIIOTHAS M OTHOCUTEIHHAS
BJIAXXHOCTh  BO3AyXa. TOYKa  pOCHI.
Kunenue. 3aBUCUMOCTH TeMIeEpaTyphl
KUneHus: ot AasieHus. [leperpersiii map
H €T0 HCITOJIb30BaHNE B TCXHHKE.

CBoiicTBa JKHAKOCTEN.
XapakTepucTuKa KUIKOTO COCTOSHUSA
BEIIIECTBA. IToBepxXHOCTHBIN CJIOU

KHUIOKOCTH. 9Heprm{ IMOBEPXHOCTHOI'O
ciosi. SIBjeHMsI Ha TpaHUIE KUIAKOCTU C
TBCPABIM TCJIOM. Kanmmﬂpﬁme SIBJICHUA.

CBoiicTBa TBEPABIX TeJl.
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XapakTepucTuka TBEPAOTO COCTOSHUSA
BEIIECTBA. YIPYrHe CBOMCTBA TBEPABIX
ten. 3akoH ['yka. MexaHnuueckue
CBOMCTBA TBepAbIXx Teil. TeruoBoe
pacuIMpeHre TBEPABIX TeNl U KUIKOCTEH.
[i1aBieHne M KpUCTAJIM3ALIMSL.

[IpakTnueckue
3aHATUS

(B TOM umciie B (popMe NMpaKTHUECKOH
MOJArOTOBKH)

N3mepenne BIaXKHOCTH BO3/1yXa.
N3mepenue noBEpXHOCTHOTO HATSKEHUS
xuakoctu. Habmonenue mpoiecca
Kpuctaum3anuu. M3yuenune
nedopmaruu pactsikenus. Vzydenue
TEIJIOBOTO PAaCHIMPEHUs TBEPBIX TEJl.
N3yyenne ocoOeHHOCTEH TETIIOBOTO
paciIipeHus BOJBI.

Hemoncmpayuu: JIpnxenue
OpoyHOBcKHX yactull. Juddysus.
W3meneHue naBieHus rasa c
M3MEHEHUEM TeMIepaTyphl pU
MIOCTOSIHHOM 00beme. M3oTepmuueckuii n
n300apHbIi nporieccrl. U3meHnenune
BHYTPEHHEN SHEPIUU TEN NIPU
COBEpIIEHUH paboThl. MoJenn TerIoBbIX
nsurateneil. Kunenue Boasl mpu
MOHM>KEHHOM JlaBieHuu. [lcuxpomerp u
TUTPOMETD. SIBJIEHHS TOBEPXHOCTHOTO
HaTsOKeHMs 1 cMaunBaHusl. Kpucrtansl,
amop(QHbIe BELIeCTBa,
KUJKOKpUCTaInyeckue tena. Pemenue
TECTOBBIX 3aaHuil. Onpoc

10

CamMmocTosTenbpHas
pabota

HO)IFOTOBKa K JICKOUAM U MPAKTUYCCKUM
3aHATUAM

18
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3.
JIEeKTPOAMHAMHUK
a

Teoperuueckoe
o0yueHue

dJleKTpUYecKoe noJie.
DnexTpuyecKue 3apspl. 3aKoH
coxpaHeHus 3apsga. 3akoH Kymona.
OnexTpuueckoe mnoisie. HampspkeHHOCTD
JIEKTPUUECKOTO HOJISL. [TpunHnmn
cynepno3uuuu  nosei. PaGora cun
leKTpocTaTudeckoro nois. ITorennuain.

Paznocth MHOTEHIIMAJIOB.
OKBUIIOTECHIIUATLHBIE MMOBEPXHOCTH.
CBsi3p  MeXAy HaNpsDKEHHOCTBIO U
Pa3HOCTBIO IMOTEHIIHAJIOB

BJIEKTPUYECKOro mouis. JludnekTpuku B
anektpuyeckom  none.  Ilomspuzanus
JIUDIIEKTPUKOB. [IpoBoHMKHM B
anekTpudeckoM 1oine. KonupeHcaTopsl.
CoenuHeHne KOHJEHCATOpOB B Oarapero.
OHeprus 3apspKEHHOTO  KOHJEHCATopa.
DHeprus MEeKTPUYECKOTO MOJIS.

3aKOHBI MOCTOSTHHOT'O TOKA.
VYcmosns, HEO0O0XOINMBIE JIS
BO3HUKHOBEHUSI u MoJAIepKaHUs

anekTpudeckoro Toka. Cuiaa Toka U
IJIOTHOCTH TOKAa. 3akoH OMa Il yyacTka
(8178 0e3 OJ1C. 3aBHCUMOCTD
ANEKTPUYECKOTO  CONMPOTUBJICHHS  OT
MaTepuaa, JUIMHBL W IUIOHIAId
MOTIEPEYHOT0  CEUeHHUsi  MPOBOJHUKA.
3aBUCUMOCTD BJIEKTPUYECKOTO
COTIPOTUBIICHUS MIPOBOIHUKOB oT
TEMIIEPATyphl. DJIEKTPOJBIKYIIAS CHIIA
HWCTOYHMKA TOKa. 3akoH OMa IS MOJHOM
LENH. Coennnenune MPOBOTHUKOB.
CoeauHeHNE HCTOYHUKOB

JIP
MP
I1P1-13
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ANIEKTPUYECKON dSHeprun B Oatapero.
3akon [xoyns—IJlenna. PabGora wm
MOIIHOCTb 3IEKTPUYECKOTO TOKA.
TernnoBoe AENCTBUE TOKA.

DJleKTPUYeCKUil TOK B
MOJIYNIPOBOHUKAX. CoOcTBeHHAS
MIPOBOIUMOCTD MTOJIYIIPOBO/I-HUKOB.
[TonynpoBoAHUKOBBIE TPUOOPHI.

MarnuTtHoe noJie. BeKTop MHIYKIIMU
MAarHUuTHOTO TIOJISL. HeiicTBue
MarHuTHOTO MOJsi Ha MPSAMOJMHEHHBIN
IIPOBOJHUK C TOKOM. 3akoH Awmmepa.
B3anmonelictBue TOKOB. MarHuTHBIN
motok. Pabora 10  TepeMenICHHUIO
MIPOBOJIHMKA C TOKOM B MarHUTHOM IIOJI€.
[lelicTBue =~ MarHMUTHOTO  IOJS  Ha
nBwkymuiicss 3apan. Cuwna  Jlopenua.
Omnpenenenne YAEIBHOTO 3apsijia.
YckopuTenu 3apsKEHHBIX YacTHII.
DJIeKTPOMATHUTHAS UHAYKIMS.
DNeKTpOMarHuTHask UHIYKIHUS.
BuxpeBoe anexTpuieckoe mose.
CamouHayK1Ms. DHEPryus MarHUTHOTO
TIOJISI.

IIpakTrueckue
3aHATUSA

(B TOM 4ynciie B popMe NPaAKTHYECKOM
NMOAT0OTOBKH)

WN3yuyenne 3akoHa Owma A  ywacTka
LeIH, IIOCJIEI0OBATEILHOTO u
MapajuIeIbHOT O COEIMHEHMUS
poBOAHUKOB. M3yuenue 3akoHa Oma
JUISL TOJHOM uenu. M3ydeHue SIBICHUS
9JIEKTPOMArHUTHOU VUHJYKLIHH.

10
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Omnpenenenne K03 UIUEHTA TTOJIE3HOTO
JICACTBUS  DJIEKTPUYECKOTO  YaWHHUKA.
Omnpenenenue TeMIepaTypbl HUTH JIAMITbI
HakanuBaHus. Omnpenenenune JJC u
BHYTPEHHETO CONPOTUBIICHUSI UCTOYHHKA
HaIpsKEHUSI.

Jemoncmpayuu: BzaumoneiictBue
3apsokeHHbIX  Ted.  [IpoBogHukum B
ANEKTPUYECKOM TioJie. JMPIeKTpUKH B
anekTpuueckoM moje. KonueHcaTopsl.
TernnoBoe  nmelCTBUE  ANEKTPUUYECKOTO
Toka. CoOCTBEHHass U  NpUMECHas
MIPOBOJUMOCTH MOJYTIPOBOTHUKOB.
[TonynpoBOHUKOBBII 0.
Tpan3ucrop. OnbIT Opcrena.
B3anmopericteue IIPOBOJHUKOB c
TokamMu. OTKIOHEHHE  JIIEKTPOHHOTO
mydKa MarHUTHBIM OJIEM.
DNEeKTpOABUTATED.
DNeKTpOU3MEpUTENbHbBIE puOOpHI.
DNeKTpoMarHuTHass HMHAYKIUSA. OIBITHI
Dapanest. 3aBUCUMOCTh SC
CaMOMHJIYKIMH OT CKOPOCTH HW3MEHEHMS
CHJIBI TOKa " WHIYKTUBHOCTH
IIPOBOJHUKA. Pabora
aneKkTporeneparopa.  Tpanchopmarop.
Ompoc

IIpakTHyeckass NOATOTOBKA:
Pazpabotare mpe3eHTanio 00 YYEHBIX,
BHECHIMX  3HAYUTENbHBIM  BKJIAL B
pasBuUTHE ANEKTPOJUHAMHUKHU.
[1oAroTOBUTH MHCTPYKIMIO MO padoTre ¢
INEKTPUYECKUMU TIpUOOpamMu
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Pa3zpaGotare mnpeseHTaUI0 1O TEMe:

«DNEKTPON3MEPUTEILHBIE TTPUOOPHI».

Ha crenne ymers pacnosHarb
KOHTPOJIbHO-U3MEPHUTENbHBIC TIPHOOPHI U
VX Ha3HaueHue. Brinonnenue
NIPAKTUYECKUX 3aJaHUI

CamocrosrenbHast | [loaroroBka Kk JeKIUSAM U MPAKTHYECKUM 18
pabora 3aHSATUSM
4. Kosiebanus u TeopeTnueckoe Mexannuyeckue KoJieOaHus. 2 JIP
BOJIHBI o0yueHue KoneodarensHoe JIBIDKCHUE. MP
lMapmonunueckue konedanusi. CBOOOHBIE I1P1-13

MexaHuueckue konebanus. JluHeiiHbie
MEXaHUYECKUE KO0JIEOATENIbHbIE CUCTEMBI.
[IpeBpamienue SHEPIruu npu
KoJiebaTelbHOM JBUKEHUU. CBOOOIHBIC
3aTyXamwllue MeXaHW4YecKhe KoJeOaHus.
Brinyxaenusie MEXaHUYECKUE
KoJe0aHusl.

Yupyrue BoJHbl. Ilonepeunsie u
MPOJOJIbHBIE BOJHBI. XapaKTepUCTHUKU
BOJIHBL. YpaBHEHHE IUIOCKOW Oerymieit
BoiHBL. UHTepdepentus BonH. [lonsarue
0 AudpPaKIK BOJH. 3BYKOBHIE BOJIHBI.
VYbTpa3ByK U €ro NpuMeHEHHeE.

DJICKTPOMATHUTHBIE  KOJIeO0aHHU.
CBoOoHbBIE 3JIEKTPOMAarHUTHBIC
koneOanus. [IpeBpaieHue HHEprum B
KOJIeOaTeIbHOM KOHTYype. 3aTyXarolue

3JIEKTPOMAarHUTHbHIE KoJIeOaHus.
I'eneparop HE3aTyXarolnX
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.
BoinyxaeHHbIe 3JIEKTPUYECKHE
KoJIeOaHus. IIepeMeHHBII TOK.
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I'enepatop MIEPEMEHHOT0 TOKa.
EmxocTtHOE 51 WHAYKTUBHOE
CONPOTUBIICHUSI ~ TEPEMEHHOr0  TOKa.
3akoH Oma i SJIEKTPUYECKOM Lenu
MepeMeHHOro Toka. Pabora u MOIIHOCTH
[IEPEMEHHOI0 TOKa. ['eHeparopbl TOKa.
Tpanchopmaropsl. Toku BBICOKOM
yactorel. [lomydenume, mepenada u
pacnpezesieHre 3JIeKTPOIHEPTUH.
JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMArHUTHOE MOJIe KaK 0COObIN
BUJI MaTepuu. DJIEKTPOMAarHuTHbIE
BostHBL. Bubpatop 'epia. OTKpBITHIi
KoseOaTenbHbIN KOHTYp. M300peTenne
panuo A.C. ITonoBbiM. [ToHsiTHE O
panuocsszu. [IpumeHnenue
ANEKTPOMArHUTHBIX BOJIH.

IIpakTrnueckue
3aHATHS

(B TOM 4ynciie B opMe NPaKTHYECKOM
MOJATOTOBKH)

N3yuenue 3aBUCUMOCTH rnepuoaa
KoJIe0aHUH HUTSAHOTO (WM MPY>KUHHOTO)
MasTHUKA OT JUIMHBI HUTH (WJIM MacChl
rpy3a). WHOYKTUBHBIE W E€MKOCTHOE
CONPOTHBIICHUS B TEMU TIEPEMEHHOTO
TOKa.

Jlemoncmpayuu: CBoOOIHBIC U
BBIHYKJICHHBIE MEXaHUYECKUE
koJnebanusi. Pesonanc. OOpa3zoBanue u
pacipocTpaHeHue YIPYTruX BOJH.
YacToTa konebaHuil U BEICOTA TOHA
3Byka. CBOOOIHBIE STIEKTPOMATHUTHBIE
koJnebanus. OcruuiorpaMma
nepemMeHHoro Toka. Kongencarop B nienu

16

JIP
MP
I1P1-13
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nepeMeHHoro toka. Karymka
WHJIyKTUBHOCTH B LIETIH NIEPEMEHHOTO
ToKa. Pe3oHaHC B mociie1oBaTeIbHON
LIETIH TTIepEMEHHOTO ToKa. M3nmydenue u
MIPUEM DJIEKTPOMATrHUTHBIX BOJIH.
Pagunocssase. Peienue kpoccBopaa.

CamocrosrenbHass | IloaroroBka K JeKIHAM M MPaAKTHYECKUM 18
paboTa 3aHATUSAM
5. OnTuka TeopeTuueckoe Ipupona cBeTa. CkopocThb JIP
o0yueHue pacnpocTpaHeHUs! CBETA. 3aKOoHBI MP
OTPaXXE€HUS U  MPEIOMJIEHUS  CBETA. I1P1-13

[Tonnoe otpaxkenue. JIun3pl. ['ma3 kak
onTuueckas  cucreMa.  OnrTuueckue
pUOOPBHI.

BouHoBBbIe cBoOliCTBa cBeTA.
WuTepdepenmus ceera. KoreperTHOCTH
CBETOBBIX JIyuell. InTepdepenuys B
TOHKUX IUIeHKax. [lonocel paBHOM
tonmuHbl. Konbna HeroToHa.
Hcnonb3oBanue unTepdepeHInm B HayKe
u TexHuke. udpakuus cera.
Judpakius Ha mIeNy B apauieTbHbIX
nydax. JudpakinnuonHas pemerka.
[Tonsitue o ronorpaduu. [onspusarnms
ronepeyHsIx BoJH. [lomsgprsanus ceera.
JIBOiHOE NTydenpenoMIICHHUE.
[Tonsponaer. Jucniepcus ceera. Bunbl
cnekTpoB. CIeKTpbl UCITYCKAHUS.
CnekTpbl MOJIOIECHHUS.
VYabTpaduoneroBoe u HHPpaKpacHOe
n3nydeHus. PeHrrenoBckue tyun. Ux
MIPUPOJA U CBOMCTBA.
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[IpakTueckue
3aHATHS

(B TOM 4mucjie B popMe NMPAKTHYECKOH
MOJATOTOBKH)

Wzydenue n300pakeHUs: MPEAMETOB B
TOHKOH JIMH3E.

Wzydenne  uHTepdepeHIMH U
nudpakIuy CBeTa.

I'pagynpoBka CIEKTPOCKONa u
onpeeaeHue JUITHBI BOJIHBI
CIEKTPAaJIbHBIX JIUHUM.

Ornpenenenne nokasaresns MpeaIoMIICHUs
CTeKJIa

Omnpenenenue HOKyCHOTO PacCTOSTHUS
paccenBarOUIEH JTMH3bI

Ornpeznenenre ONTUYECKON CUIIbI U
(OKYCHOTO PacCTOSIHUSI COOMparoIIeit
JIMH3bI

HabutoieHne CriiomHoro 1 JMHeiyaToro
CHeKTpa

Jemoncmpayuu:

3aKOHBl OTpPAXEHUS U TPEIOMIICHHUS
cBeta. [lonHoe BHYTpeHHee OTpa)Ke€HHE.
Onrtuueckue npudopsl. MuTEpdhepenuns
ceeta. Judpakuus ceera. [lonspuzanus
cBeta. llomyuenue cnekrpa ¢ MOMOIIBIO
npusmsel.  Ilomydyenne  cmektpa  C
MOMOIIBIO  TU(PPAKIIMOHHOW PELIETKH.
Crnekrpockon
Omnpoc. BrinonHenne npakTHYECKUX
3aaHuN

16

6. DJ1eMeHThI
KBaHTOBOM
(pusuxku

Teopetnueckoe o0yueHue KBanToBasn ONITHKA.

KBauroBag runore3za Ilmanka.
doToHBbI. Buemnunit

JIP
MP
I1P1-13
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dboTtosnmektpuueckuii 3P deKT.
BryTpennuii dboTorddexr.
Tunsl GoTOAIEMEHTOB.

®dusuka aroma. Passurue
B3IJIS/I0B Ha CTPOEHHUE
BELIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax BOJOPOAA.
SAnepuast mosiens atoma. OnbITHI
3. Pezepdopna. Moaenr aroma
Bomopora mno  H.  bopy.
KBaHTOBBIE reHEpaTOpHI.
Du3uKa AaTOMHOI0 A/ApAa.
EcrectBennas
PaINOaKTUBHOCTh. 3aKOH
PaauOaKTUBHOIO pacnaja.
CriocoOb1 HaOIOICHUS U
PErucTpalyu 3apsKEHHBIX
gactull. DPpdexr BaBunoa —
UepenkoBa. CtpoeHue
aToMHOTrO sipa. Jlegekt Macchl,
SHEPTHUs CBSI3U U YCTONYHUBOCTD
aTOMHBIX s1ep. SAnepHbie
peakuuu. MckyccTBeHHas
paaroOaKTUBHOCTH. Jlenenue
TsoKenbIX saep. Llennas saepuas
peakuus. Yrupasisiemas UErmHast
peakuus. SInepHslii peakTop.
[TonydyeHue pagnoakTHBHBIX
M30TOMNOB U UX IPUMEHEHHUE.
buonornueckoe neiicteue
PaINOAKTUBHBIX U3TyUYECHUN.
DJIeMEHTapHbIE YACTHUIIBI.
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[IpakTHueckue 3aHATUS

(B TOoM w4ucie B ¢Gopme
NMPAKTHYECKOM MOATOTOBKH)
Pewenue 3amgau o reme
Hemoncmpayuu
dororddexr. JInneiuarpie
CHEKTPhI PA3JIMYHBIX BEILIECTB.
N3nyudenue nazepa (KBaHTOBOTO
reHeparopa). CueTuuk
MOHU3HUPYIOIUX U3TyYEHUN.
Pemienue TecTOBBIX 3a1aHUN

15

CamocrosTensHas pa60Ta

IlogroroBka K JEKOUAM H
MPAKTUYECKUM 3aHATUSIM

18

7. DBOJIOIUSA
Bcenennoii

Teoperuueckoe oOydeHue

Crpoenne u  pa3BuUTHE
Bcenennoii. Hamra 3Be3nnas
cucrtemMa — [anaktuka. pyrue
TaJIAKTUKH. beckoneuHocTh
Bcenennorn. [TonsaTne 0
KocMmosoruu. Pacmmpsromasics
Bcenennas. Mogens ropsiueit
Bcenennoii. Crpoenue u
MPOUCXOXKACHHUE [ 'amakTuK.

JBosonus 3e31. 'mnoresza
npoucxoxaenusi CouHeuHOM
CHCTEMBbI. TepmosnepHbIit
CHHTE3. [Tpobnema
TEPMOSIEPHOU SHEPTETUKMU.
Oneprua ConHua u  3BE3N.
OBoronus 3BE3/I.
[Ipoucxoxaenne  CosHEUHOMN
CUCTEMBI.

Crtpoenue u 3BOTIONUS
Bcenennoii. Onpoc
BrinonHeHne NpakTHYeCKux

JIP
MP
I1P1-13
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3aJaHuN

Hemoncmpayuu
Connevnas cuctema (MOJIEhb).
CrtpoeHnue u 3BOTIOIUS
Bcenennoii. Onpoc
BrImonnHeHUE MPaKTHYECKUX
3aJaHUuN

CamocTosTenpHas padora [ToaroroBka K JEKUUAM U 15
MIPAKTUUYECKUM 3aHSATHIM

Ipome:xkyTounasi arrectamust (wix ykasath (opmbel KoHTpois) — APK — (1,2
ceMecTpbl)

HUroro: 117 117

Jl1s XapaKTepUCTUKH YPOBHSI OCBOCHUS yUeOHOr0o MaTepualla UCIOJIb3YIOTCs Clelyrolue 0003HaueHus:

1. — 0o3HaKOMUTEINBHBIN (y3HABaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKLMHU UJIH 110J1 PyKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSITEIHLHOE BHITIOJTHEHUE ICATEIbHOCTH, pelIeHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBHUSI PEAJIM3ALIAM TPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACLIUTLTAHBI

3.1. TpeGoBaHus K MaTePUATLHO-TEXHUIECKOMY 00ECIICYCHUI0 00pa30BaTEIbHOW POTPaMMBI

Hus peanuzanuu 00pa3oBaTeNbHON IUCHUIUIMHEI Du3uka oOpraHm3aius JI0JDKHA
pacrionarath HMH(PaCTPYKTypoi, 0OECIeYHBArOIIEH MPOBEJCHUE BCEX BHUJOB IMPAKTHUYECKUX
3aHSTHIA, TPElyCMOTPEHHBIX y4eOHBIM TUTAHOM, 00pa30BaTeIbHON MPOrPaMMO. A TaKXKe:

- KabuHeT 0011e00pa3oBaTeIbHBIX TUCIUILINH (KaOUHET (HU3UKHN)

- OCHAIIICHUE KabuHeTa

Ne | HaumeHnoBanue 060pya0BaHus | TexHu4eckoe ONrucaHue

I. CHGHI/IaJII/IBI/IpOBaHHaH Me0enb U CHCTEMBI XPaHCHUA

OcHOBHOE 000pYIOBaHUE:

CTOJ1 YYEHUYECKU I PEryJIMPYEMBbIid 110 BBICOTE

Cryn yueHHn4yeckui pEryJaupyeMsblil 110 BBICOTE

JlononHutenbHOE 000pyAOBaHUE:!

MarHuTHO-MapKepHas jgocka / Gaumuapt | MOAedb MOAXOAMUT Ul HMHChbMa (PHCOBAHHS)
MapKepaMd U JJIs pa3MelieHus OyMajKHBIX
MAaTEPHAJIOB C MOMOILBI) MATHUTOB

II. Texunueckue cpesicTBa

OcHoBHOE 000pyIOBaHUE:

CereBoii GmIIBTp C IIPEJOXPAHUTENEM

I/IHTepaKTHBHBIi;I HpOFpaMMHO- JuaroHajib HHTepaKTHBHOP'I JOCKH JOJIKHa
anmapaTHblii KOMIUIEKC MOOMJIBHBIA MIJIM | COCTABIATh HE MeHee 657 mroiiMos (165,1 cm); i
CTAIL[MOHAPHBIIL, IPOrpaMMHOE | MOHHTOpA TEPCOHANLHOTO KOMIBIOTEPA U
o0ecrieyeHue HoyT6y1<a — HE MCEHeEE 15,6” (39,6 CM),

nnanmera — 10,5 (26,6 cm)?

JlononHHUTENbHOE 000y I0BAHNUE:!

Kononku JUIs  BOCIPOM3BEIEHUS  3ByKa  JIHO0OI
MoaubUKaIII
Web-kamepa 10601 Mo duUKauu
I11. JleMoHCTpanmoHHble Y4eOHO-HAIJISIHbIE TOCO0us
OcHoBHbIE:!
‘ HacronbHble KapThl ‘ HET
JlononHUTENbHBIE:
| HACTEHHBIH cTeH | mer

- OCHAIlICHHE TMOMEILIEHHH, 3aJIeICTBOBAHHBIX MPU OpPraHU3allMi CaMOCTOSITEJIbHOW H
BOCTIUTATEIHHOU PabOTHI:

TIOMENICHUS NI OPTaHU3aIllMd CaMOCTOSITEIFHON M BOCIUTATEIIBHOW paOOThl JTOKHBI
OBITH OCHAIIIEHBI KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKIIOYEHHUS K HH(HOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceT «MHTepHeT» U oOecnedeHreM JIOCTyma B JJIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTEIbHYIO Cpeay 00pa30oBaTeNbHON OpraHu3alliy.

3.2. TpeboBaHus K yueOHO-METOJUUECKOMY 00ECTIE€UEHUIO

YyeOHo-MeTONMYECKAs ~ JTOKyMEHTallMs 1O  JUCHUIUIMHE  BKJIIOYAeT:  JIEKLHUU;
IOpakTU4Yeckue paboThl, pa3pabOTKy TEMAaTUKU 10 JIOKJIAJaM, JUCKYCCHH, NpPaKTUYEeCKHe
3aJaHusl, TepedYeHb BOIMNPOCOB K TEKyIIeMy KOHTpPOJIO, JpYruM QopmMam KOHTPOJIs,
IIPOMEKYTOUYHON aTTECTALUU.

! Tlocranossenue I'naBHoro canurapHoro Bpaua Poccuiickoil @enepauun ot 28 cenrsiops 2020 roma N 28 «O6
yrBepkaeHuH caHuTapHeIX npaBmwn  CII  2.4.3648-20 "CaHuWTapHO-3IHIEMHONIOTHYCCKHE TpeOOBaHHUSA K
OpTaHU3aIMSIM BOCTIUTAHUSA ¥ O0YYEHUS, OTJBIXA U O3OPOBIICHUS AETEi U MOJIOICKHU"
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3.3. UnuTepHeT-pecypchbl

l.Egunas  xomnekmust  [IOP.  Ilpeamernas — koutekius  «Duznkay http://school-
collection.edu.ru/collection

2.BupTtyanbHslii (POH]T €CTECTBEHHO-HAYUYHBIX U HAYYHO-TEXHHUYECKUX dPPEeKTOB «DPPeKTHBHAL
dusuka» http://www.effects.ru

3.4. IIporpammHoe o0ecnieyeHue, HMPpPoBbIE HHCTPYMEHTbI
Konnemx oOecnieueH HEOOXOIMMBIM  KOMIUIEKTOM  JIMIEH3UOHHOTO W CBOOOJHO
pacrpoCcTpaHsIeMOro MpOrpaMMHOT0 00ECTICUCHHUSI, B TOM YHCJIE OTEYECTBEHHOTO MMPOU3BO/ICTRA.
Hcnone3yrorest mporpaMMsl, BXoJdmue B EQUHBIN peecTp pOCCUHCKUX NPOTpaMM Ul
AIEKTPOHHBIX BBIYUCIUTENBHBIX MAIINH U 0a3 JAHHBIX, a TAK)XKE PEECTP COLUATBHBIX COIICETEH:
«Sunpexce.Jluck (st Windows)», SAunekc.IToura, Telegram, Power Point, BKonrtakte (vk.com),
Youtube.com, Bebunap.py

3.5. OcHOoBHAsI MeYaTHAS UJIM YJIEKTPOHHAS JIUTEPaTypa

1. Mskumes, I'. 5. ®uzuka: 10 knacc: 6a30Belid U yrayOnéHHbld ypoBHH: yueOHUMK / I'. 5.
Msikues, b. b. Byxosues, H. H. Corckuii; moxn penakuuer H. A. IlapdentseBoit. — 11-¢ u3m.
— Mocksa: [lpocsemenue, 2024. — 432 c. — ISBN 978-5-09-112178-0. — Texkcr:
JIGKTPOHHBIA // DNEKTPOHHBIA pecypc mHPpPoBO oOpazoBarenpHOUM cpensl  CIIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132340

2.Mskumes, I'. 5. ®usuka: 11 kmacc: 6a3oBbId W yrryOnéHHBIA ypoBHH: yueOHuk / I. f.
Msikumies, b. b. Byxosues, B. M. Hapyrun; non penakiueit H. A. [TapdentseBoit. — 12-¢ u3.
— Mocksa: Ilpocemenue, 2024. — 441 c. — ISBN 978-5-09-112179-7. — Tekcr:
JNEKTPOHHBIA // DNeKTpoHHBI pecypc 1mdpoBoit oOpazoBarensHO  cpeapl  CIIO
PROFob6pasoBanue: [caiit]. — URL: https://profspo.ru/books/132346

3.Mskumre, I'. SI. ®usmka: 10 kimacc: 0a30BbIi U yriayOn€éHHBIN ypoBHU: ydeOnmk / I'. Sl
Mskuies, b. b. byxosues, H. H. Corckuii ; mon penakuueit H. A. [TapdentreBoit. — 10-e uza.
— Mocksa: Ilpocemenne, 2023. — 433 c¢. — ISBN 978-5-09-103619-0. — Tekcr:
DIIEKTPOHHBIN // DIEKTpOHHBIM pecypc muQPpoBoil obpazoBatenbHoil cpensl CIIO Mocksa:
[caiiT]. — URL.: https://profspo.ru/books/132340

4 KacesHoB, B. A. ®@usuka: 11 knacc: yrinyonéHHblil ypoBeHs: yueOHUK / B. A. KacbsHOB. —
11-e m31. — Mockaa: 4. [Ipocsemenue, 2023. — 510 c. — ISBN 978-5-09-103622-0. — Texkcr:
ANIEKTPOHHBIN // DNeKTpoHHBIH pecypc LudpoBoil obpazoBarenbHOl cpeasl CIIO Mocksa:
[caitT]. — URL.: https://profspo.ru/books/132476

3.6. lonoiHuTeIbLHAS MeYATHAS WJIM 3JIEKTPOHHAS JIUTepaTypa

1 Msxkumes, I'. f. @usuka: 11 xmacc: 6a30BbI u yrayonéHHb ypoBHU: ydeOHuk / I'. .
Msikumies, b. b. byxosues, B. M. UapyruH ; nox penakuueit H. A. IlapdentseBoit. — 11-e uzn.
— Mocksa: [Ipocsemenue, 2023. — 440 c. — ISBN 978-5-09-103620-6. — Texcrt:
ANIEKTPOHHBIN // DNeKTpoHHBIH pecypc LudpoBoil obpazoBarenbHOi cpeasl CIIO Mockaa:
[caitT]. — URL.: https://profspo.ru/books/132346

2.KacpsHoB, B. A. ®usuka: 10 xmacc: yriyOnéHublii ypoBeHb: yueOHUK / B. A. KacbsHOB. —
11-e u3n. — Mocksa: [Ipoceemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Tekcr:
AIIEKTPOHHBIN // DNeKTpoHHBIH pecypc LudpoBoil obpazoBarenbHoi cpeasl CIIO Mockaa:
[caitT]. — URL.: https://profspo.ru/books/132342
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3.7. CioBapu, CIpaBOYHHMKH, HIUKJIONEAUN, NMEPUOAUYECKHE MATEPHAJIbl ((KYpPHAJBI M
ra3erbl)

1.KYPHAJI «®U3UKA TOPEHU U B3PBIBA» https://www.iprbookshop.ru/34036.html

2. KYPHAJT «®U3UKA» https://iprbookshop.ru/11595.html

3.KYPHAJL. CEPUS ECTECTBEHHBIE HAYKMU. iprbookshop.ru/23124.html

4.Criucok TepMUHOB ¥ noHsTHH 110 usuke (Cnoaps) https://infotables.ru/fizika/1179-terminy-
po-fizike

5.CnoBapb TEpPMHUHOB HUCIOJIb3YyEMbIX B CTaThsX 10 ¢usuke Vcrounuk: http://information-
technology.ru/sci-pop-articles/23-physics/267-slovar-terminov-ispolzuemykh-v-statyakh-po-
fizike
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUS ITPOI'PAMMBI
OBIIEOBPA3OBATEJbHOW JUCIAIIJINHBI

KoHTposib W omeHKa pe3yJbTaTOB OCBOCHHS  00IIE0Opa30BaTEIbHOM  AWCITUIUIHMHBI
OCYILECTBIISICTCSA MPEINOJaBaTesieM B IMPOIECCe MPOBEACHUS MPAKTHUUECKUX 3aHATHM, a Takxke
BBITIOJIHEHHS O0YYarOIIMMHUCS WHINBUY JIbHBIX 3aaHUH.

Copnepxanue 00ydeHHs

XapakTeprucTuKa OCHOBHBIX BUJIOB JIEATEIbHOCTH
CTYJICHTOB (Ha YpOBHE Y4€OHBIX JICUCTBHIN)

BBEJIEHUE

YMmenus IIOCTaHOBKHU uenen JESTEIIbHOCTH,
IUTAHUPOBAHUSI ~ COOCTBEHHOM  JEATENBHOCTH IS
JOCTMKCHHMS  IIOCTABJICHHBIX  LI€Jed, IPEeIBUIACHUS
BO3MOXHBIX PE3YJbTATOB 3TUX JICHCTBHI, OpraHU3alUU
CaMOKOHTPOJISI M OLICHKH IIOJIy4EHHBIX PE3YyJbTaTOB.
PazButne cnocoOHOCTH SICHO M TOYHO H3JIaraTb CBOU
MBICJIH, JIOTHYECKH OOOCHOBBIBATh CBOIO TOYKY 3pEHUS,
BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHHS COOECETHUKOB,
IIpU3HaBas MPaBO APYIroOro 4eloBeKa Ha MHOE MHEHHUE.
[IpousBenenne wu3MepeHUst (QU3MUECKUX BEIWYHH U
OLICHKa IPaHULBI IIOTPEIIHOCTEN U3MEpEHU.
[IpencraBnenue rpaHuLpl NOTPEHIHOCTEN W3MEPEHUM
IpU TOCTPOEHUH TIpadUKOB. YMEHHE BBICKA3bIBATh
TUIOTE3bl 1711 OOBSCHEHMsI HAONIOAAEMbIX SIBJICHUM.
YMenue npeiaratb MOJIEIM SIBICHUM. YKa3aHUE TPaHUL]
NPUMEHUMOCTH  (pu3myecknx 3akoHOB. M3nokeHue
OCHOBHBIX IIOJIOXKECHUM COBPEMEHHON HAay4YHON KAapTHHBI
mupa. lIpuBeneHue npumMepoB BIHMSHUSA OTKPBITUH B
¢u3zuke Ha Tporpecc B TEXHUKE U TEXHOJOTHH
npou3BoacTBa. Mcnons3oBanue MHTEpHETA U1 ITOMCKA
UH(pOpMaIHH.

1.MEXAHUKA

Kunematuka

[IpeacraBnenne  MEXaHUYECKOIO  JABWKEHUS  Tela
YPAaBHEHUSAMHU 3aBUCHUMOCTH KOOPJAMHAT M MPOCKIHEH
ckopoctu OT BpemeHu. [IpencraBieHue MEXaHUYECKOTO
JBIDKEHUS Tella TpadukaMu 3aBUCHUMOCTH KOOPAMHAT U
MPOEKLIUEH CKOpOCcTH OT BpeMeHu. OrnpexaeneHue
KOOpJMHAT NPOWUJICHHOTO IMyTH, CKOPOCTH M YCKOPEHUS
Tena Mo rpadukaM 3aBUCUMOCTH KOOPJIMHAT U MPOSKIIHA
ckopoctu OT BpemeHu. OmnpeneneHue KOOpPJIWHAT
MPOMJEHHOIO0 IIyTH, CKOPOCTH M YCKOPEHMS Tella IO
YPAaBHEHUSAM 3aBUCUMOCTH KOOPJWHAT W MPOEKIMNI
CKOpOCTH OT BpeMmeHu. [IpoBeneHHe CpaBHUTEIBHOTO
aHanu3a PaBHOMEPHOTO u PaBHOMNIEPEMEHHOTO
JIBWKEHUN. YKa3aHUE HCIOIb30BAHUS MOCTYNATEIbHOTO
Y BpalaTeIbHOTO JABMXKEHUN B TexHuke. [Iprodperenue
OTbITa PabOTHl B TPYMNNE C BBHIMOJTHECHHEM Pa3TUYHBIX
COIMAIBHBIX poJiei. Pa3zpaboTka BO3MOXXHOW CHCTEMBI
JNEUCTBUM W KOHCTPYKLUMH JUISI SKCIEPUMEHTAIBHOIO
OnpeeIICHUs KMHEMAaTHYECKUX BEITUYMH.
[IpencraBnenne nHGOpPMAIIUU O BUTAX JIBUKEHUS B BUIC
TaOJIHIIBL.

3aKkoHbI COXpaHCHHUS B MEXAHUKE

HpI/IMCHCHI/IC 3dKOHa COXpAaHCHUA  HMIIYJIbCa  JIJIA
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BBIYMCIICHUS M3MEHEHMHM CKOPOCTEH Tell IIpU HX
B3auMoOCHCTBUAX. 3MepeHne paboThl CHII K N3MEHECHHE
KMHETHYECKOW PHEpruu Tena. Beramcienue paboThl CHil
U U3MCHEHMSI KHHETUYECKOW DHEPIUu Teia. Beruncienue
MIOTEHIMAJIbHOM 3HEPrUu TEJl B I'PABUTALMOHHOM IIOJIE.
OnpeneneHne  MOTEHUUAIBHOM ~ DHEPIUM  YIPYro
neGopMHUPOBAHHOTO TeJa MO M3BECTHOM aedopmanuu u
KECTKOCTH Tena. [IpuMeHeHue 3akoHa COXpaHEHHUs
MEXaHUYECKOM DSHEPruyd IPU pacdyerax pe3yJbTaToB
B3aMMOJCHCTBUM Tel TPaBUTALMOHHBIMM CHJIAMH H
CUJIaMH yIPYIOCTH. YKa3aHue€ TI'pPaHul] NPUMEHHUMOCTH
3aKOHOB MEXAHUKHU. YKa3zaHHe y4eOHbIX JUCLHUIUINH, IPU
M3YYEHUHU KOTOPBIX MCIOJB3YIOTCS 3aKOHBI COXPaHECHHUSI

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKHA U TEPMOJUHAMUKH

OCHOBBI KHMHETHYECKOH TEeOpHUH.
HaeaJbLHbIN ra3s.

BreimonHeHne ~ AKCHEPUMEHTOB,  CIHyXKAIlUX  JJIs
00OCHOBaHHS  MOJIEKYJIIPHO-KUHETUYECKOH  TEOpHUH
(MKT). Pemenue 3amau ¢ NpPUMEHEHHUEM OCHOBHOI'O
YPaBHEHMSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH TIa30B.
Ormpezenienne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM HA OCHOBAaHMM YPaBHEHUS COCTOSHMS
uaeasbHOro raza. OnpeneneHue napaMeTpoB BEIECTBA B
ra3o00pa3HOM COCTOSIHUM M MPOUCXOASIIUX IPOLECCOB
no rpadpuxam 3aBucumoctu p (T), V (1), p (V).
OkcrnepuMeHTanbHOe uccaenoBanue 3asucumoctu p (1),
V (1), p (V). IlpeacraBinenue B Buae rpaduxos
U30XOpHOro,  M300apHOro U HM30TEPMHUYECKOTO
IIpOLIECCOB.  BpluncneHne  cpeaHel  KMHETHMYECKOU
SHEpPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ 10 W3BECTHOMN
TEMIIEpaType BemecTBa. BBICKa3bIBaHUE THIIOTE3 IS
00BsICHEHUS! HAOMIOaeMbIX SBJICHUNA. YKa3aHHE TPaHUI]
MPUMEHUMOCTH MOJICNIA «UJCATbHBIN Ta3» W 3aKOHOB
MKT.

OcHoBBI TEPMOAUNHAMUKHU

N3mepenne  koaumyecTBa  TEILIOTBI B IIpoleccax
TEeIIonepeaun. Pacuer  konuuectBa  TEIUIOTHI,
HE0OXO0IMMOT0 JIJIsl OCYILIECTBICHMS 33JaHHOTO IIpolecca
¢ Tteronepenayei. Pacuer H3MeHEHUs BHYTPEHHEH
SHEPruu Tel, paboTbl M TMEPEIaHHOTO KOJIWYECTBa
TEIJIOTBl  C  MCIHOJIb30BaHUEM  IEPBOrO0  3aKOHA
TepMOAMHAMHUKHU. PacueT paboThbl, cOBEpIIEHHOW ra3om,
no rpaduky 3aBucumocTd p (V). Beruncienue paboTsl
ra3a, COBEpLIEHHOM NPH HM3MEHEHHM COCTOSHHS IO
3aMKHyTOMYy  Lukiny.  Berumcnenmne  KIIJL  mpm
COBEpIIEHMH Tra3oM paboThl B Mpoleccax H3MEHEHUs
COCTOSIHUSL 1O  3aMKHyToMy Iukiy. OObsicHeHue
MIPUHITAIIOB JACWCTBUS TETUIOBBIX MaIIvH. J[eMoHCcTpanus
ponmu (U3MKK B CO3MaHUM U COBEPIICHCTBOBAHUU
TEIJIOBBIX JBUrarenei. M3noxenue cyTu 3KOJIOTHYECKUX

mpobieM,  OOYCJOBIEHHBIX  pabOTOW  TEIMJIOBBIX
JIBUTATENCH W TPENJIOKEHHE IMYyTH WX PEIICHUS.
VYkazanue TpaHMI] MPUMEHUMOCTHU 3aKOHOB

TEPMOANHAMHKHU. YMenue BecTn Juajior, BBICIYIINBATH
MHCHUC OIIMOHCHTA, Y4aCTBOBATb B JUCKYCCUH, OTKPBITO
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BbIpaXXaTh U OTCTaMBaTh CBOIO TOUKY 3pEHHUA. YKa3zaHHE
y4eOHBIX  AMCUMIUIAH, TPU  H3YYEHHH  KOTOPBIX
HCIIOJIB3YIOT y4eOHBIN Marepual «OcHOBBI
TEPMOAMHAMKUY.

CBolicTBO mapoB, KHUIAKOCTEH,
TBEPAbIX TeJl

M3mepeHne BIaXHOCTH BO3dyXa. Pacuer konmdectsa
TEIUIOThI, HEOOXOJMMOTO JUIS OCYLIECTBIICHHS Mpolecca
Iepexo/1a BEIIeCTBa U3 OJHOTO arperaTHOro COCTOSTHHUS B
apyroe. DKCIEPHMEHTAIBHOE HCCIICI0BAHUE TEIUIOBBIX
CBOICTB BEILIECTBA. [MpuBeneHue PUMEPOB
KalWULIPHBIX SIBICHUH B OBITYy, HPUPOJE, TEXHUKE.
HccnenoBanre MeXaHMYECKHX CBOWCTB TBEPIBIX TEJ.
[Ipumenenne (QU3NYECKUX TOHATHH M 3aKOHOB B
yueOHOM MarepHuaiie NpopeCCHOHATBHOTO XapakTepa.
Hcnonp3oBanue MHTepHeTa i norcka HHGOPMAIMU O
pa3paboTKax W MPUMEHEHHUSX COBPEMEHHBIX TBEPIBIX H
aMOp(HBIX MaTEPUAJIOB.

3. QJIEKTPOAUHAMMUKA

DJIeKTPOCTATHKA

Brruucnenune cui B3aUMOJICUCTBUS TOYEUHBIX
QJICKTPHUYCCKUX 3apsaa0B. Brraucnenne HAIMps>KCHHOCTU
3JEKTPUUYECKOTO MOJII OAHOTO U HECKOJbKUX TOYEUYHBIX
OJICKTPHUYCCKUX  3apsa0B. Brraucnenne noTreHIuaia
3JEKTPUUYECKOTO MOJISI OAHOTO U HECKOJbKUX TOYEUYHBIX
JJEKTPUYECKUX  3apsanoB.  M3mepenue  pasHOCTH
MoTeHUManoB. M3MepeHue 5SHEprum 3IEKTPUUECKOIrO
MOJIS 3apPSKEHHOr0 KOHJIeHcaTopa. Beruncienue sanepruu
AJEKTPUYECKOTO TIOJIA 3apsyKEHHOIO0  KOHJEHCATopa.
Pa3paboTka miiaHa W BO3MOXXHOH CXEMBI JCHCTBHIA
JKCIIEPUMEHTAIIBHOIO  OINPEAEIEHUs.  DJIEKTPOEMKOCTH
KOHAEHCATOpa M JUAJEKTPUYECKOM MPOHHUIIAEMOCTH
BemiecTBa. [IpoBeneHue  CpaBHUTENBHOIO  aHAIM3A
I'PABUTALMOHHOTO M 3JIEKTPOCTATUYECKOrO MOJIEH.

ITocTosIHHBIN TOK

N3mepenue MOIIHOCTH INEKTPUYECKOTO TOKa.
N3mepenne OJIC u BHYTPEHHETO CONPOTUBIICHUS
HCTOYHUKA TOKA. BBINOIHEHHE PAacyETOB CHIIBI TOKA H
HalpsDKEHWH Ha ydyacTKaxX QJIGKTPUYECKUX Lemneil.
OOBbsicHeHHEe Ha NMpUMepe JIEKTPUUECKOM LU ¢ IByMs
ucrtounukamu Toka (BZ1C), B KakoMm ciayyae HCTOUYHUK
UIEKTPUUECKOW  HPHEpruum  paboTaeT B peXUME
reHepaTopa, a B KakOM — B pEXUME MNOTpeduTers.
OnpeneneHnne  TemMmeparypbl  HUTH  HAaKaJIWBaHMUS.
N3mepenne 31eKTpU4ecKoro 3apsiaa ekTpoHa. CHAThe
BOJIbTAMIIEPHOW XapakTepucTUKU nauona. lIposenenue
CPaBHUTEJIBHOTO aHalu3a IMOJYINPOBOAHUKOBBIX JHOIOB
n tpuonos. Mcnonp3oBanue HHTepHeTa ansd mowucka
uHpopmanuu 0 MepCIEeKTHUBAaX pa3BUTHUS
MIOJIyIIPOBOIHUKOBOM TEXHUKU. YCTaHOBKA INPUYUHHO-
CIIEICTBEHHBIX CBI3el

MarbuuTHble SIBJECHUSA

N3MepeHne MHAYKUMHA MAarHUTHOrO IOJsA. BeruucneHue
CHUJI, IEUCTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM
mnoJe. Brruucnenue CHII, JIEUCTBYIOLINUX Ha
BJIEKTPUYECKUN 3apsijl, IBHXKYIIHUICS B MAarHUTHOM TOJIE.
HccnenoBanue SIBJICHHM 2JEKTPOMArHUTHOM WHAYKLIHH,
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CaMOMHAYKIMU. BbIUKClIeHHEe HHEPrUM MAarHUTHOTO
TOJIS. OO0psicHeHNE MPUHIIMIA NEUCTBUS
anekTpoasurarens. OObSCHEHHWE TPUHIUNA JCHCTBH
reHeparopa AIEKTPUIECKOTO TOKa u
ANEKTPOU3MEPUTEIBHBIX npuOOpOB. OOmbsicHenue
MPUHIIMIIA JCHCTBUSA Macc-criekTporpada, yCcKoOpHuTelen
3apshkeHHBIX 4acTtuil. OOBSCHEHWE POJIM MarHUTHOTO
mossi 3eMJIMd B JKU3HU PACTCHHH, )KMBOTHBIX, YETOBEKA.
[IpuBenenue nPUMEPOB MPAKTUYECKOTO MPUMEHEHUS
WM3YUYCHHBIX SIBJICHHH, 3aKOHOB, MPUOOPOB, YCTPOWCTB.
[IpoBenenue  CpaBHUTENBHOTO  aHalIM3a  CBOMCTB
AJIEKTPOCTATHYECKOTO,  MArHUTHOTO M BUXPEBOTO
anekTpudeckux Tmoned. OOBACHEHHWE Ha mpuUMepe
MarHuTHBIX  SIBJICHUH, ToueMy  (HU3UKY  MOXKHO
paccMaTpuBaTh Kak MeTa JUCIUILINHY.

4. KOJIEBAHUSA 1 BOJIHBI

Mexanuueckne KoJ1e0aHus

HccnenoBanne  3aBHCHMOCTH — Tepuoja  KojieOaHuit
MAaTeMaTUYeCKOr0 MasATHUKAa OT €ro JJIUHbI, Macchl U
aMIUTUTy Il  KosieOaHuii. MccnemoBanuwe 3aBUCHUMOCTH
nepuoja KoinebaHuii rpy3a Ha MpPYXKUHE OT €r0 MaccChl U
YKECTKOCTH TPY>KUHBI. Brruncienue neproa konedanuii
MaTeMaTUYECKOr0 MasiTHUKA 10 M3BECTHOMY 3HAYEHUIO
ero JUIMHBI. BeramcneHue nepruoaa xojiebaHuii rpy3a Ha
MpY>KMHE MO W3BECTHBIM 3HAYEHUSIM €ro Macchl U
JKECTKOCTH IIPY>KUHBI. Bripabotka HaBBIKOB
BOCHPHUHHUMATh, AaHAIU3UPOBaTh, TMepepadbaTbiBaTh H
NpEeNbABIAT,  MHPOPMALMI0O B COOTBETCTBUU  C
IIOCTABJIEHHBIMU  3a7adyamu. lIpuBenenue npumMepos
aBTOKOJIe0aTEILHBIX MEXaHUYCCKUX CHUCTEM.
[TpoBenenue knaccuukay KoaeOaHmii.

Yupyrue BoJIHbI

N3mepenue nnuHBI 3BYKOBOW BOJHBI IO pE3yJbTaTaM
HaOmOAeHUH  MHTepQEepeHIMM  3BYKOBBIX  BOJIH.
Habumtonienue n o0bsicHEHNE SIBICHUM HHTEpPEpEeHIInU U
IUpakiuyd  MexaHWdeckux BOJH. llpeacraBieHue
oOyactell MpUMEHEHHUs yJIbTpa3ByKa U MEPCIEKTUBBI €ro
UCIOJIb30BAHUS B PA3UUHBIX 00ACTAX HAYKU, TEXHUKH,
B MenuuuHe. M3noxeHue cyTu 3K0JI0rH4ecKux npooiem,
CBSI3aHHBIX C BO3ECHCTBHEM 3BYKOBBIX BOJIH HAa OpTraHU3M
YEJIOBEKA.

DJIEKTPOMAarHUTHbIEC KoJIeOaHusI

Habmtonenue OCLIMJIJIOTpaMM FapMOHHMYECKUX
KojeOaHuit  cuibl  Toka B uenu. M3mepenue
JIEKTPOEMKOCTH KOH/JIEHCATOopa. N3mepenune

WHIYKTUBHOCTh KaTymiku. MccienoBaHue — sIBICHUS
AJEKTPUYECKOTO PE30HAHCa B IOCIEA0BATENbHON LEMH.
[IpoBenenue aHaJIOTUH MEXIY (buznuecKkuMu
BEJIMYMHAMH, XapaKTEPU3YIOIIMMU MEXAHUUYECKYI0 U
AJIEKTPOMArHUTHYIO KojiebareiabHble cHCTeMbl. Pacuer
3HAUEHUN CUJIBI TOKA M HAIPSDKEHUS HA DJIEMEHTaxX LEnu
MEpeMEeHHOro Toka. MccnenoBanue npuHUuna AecTBHs
Tpancpopmaropa. MccnepoBaHue NpUHIMIIA JeHCTBUS
reHeparopa  INEpeMEHHOro  Toka. lcnomb3oBaHue
WuTepHera Ui nmoucKa MH(POPMALMU O COBPEMEHHBIX
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crioco0ax nepeayn MEKTPOIHEPTHH.

3JI€KTpOMaFHI/ITHbIe BOJIHBI

OcymiecTBineHne pajauoneperaud M paguolpueMa.
HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH €
MIOMOILBIO MOOMIJIBHOTO TenedoHa. Pa3Butne
OECHHOCTHOI'O OTHOWICHWA K MH3YYa€MbIM Ha YpPOKax
¢bu3ukn 00bEKTaM U OCBAaUBAEMbIM BHJIAM JI€STEILHOCTH.
OObsicHEeHHE TPUHLIUIHAIBHOTO Pa3IM4Ms  TPHPOJIBI
YyOPYTUX U 3JEKTPOMArHUTHBIX BOJH. V3nmoxkeHue cyTu
9KOJIOTUYECKUX npo0iem, CBSI3aHHBIX c
JIEKTPOMArHUTHBIMU ~ KOJIEOAHMSAMH UM BOJHAMHU.
OOpsicHeHHE  PONM  JJNEKTPOMArHUTHBIX  BOJH B
COBpPEMEHHBIX HMccileoBaHusAX BeeneHHoi.

5. OIITUKA

IIpupona cBera

IIpumeHeHHe Ha INPAaKTUKE 3aKOHOB OTPaXCHHA H
MIPEJIOMIIEHUSI CBETA IMPH pelieHuH 3ajad. OmnpeneneHue
CIIEKTPAJIbHBIX I'paHuULl YYBCTBUTEIBHOCTU
YeJIOBEYECKOro IJla3a. YMEHHE CTPOUTh H300pakKeHUs
IIPEIMETOB, JaBacMble JIMH3aMH. Pacder paccTosHUs OT
JMH3BI 10 M300pakeHHus mpeaMera. Pacuer omrudeckoi
CHJIBI JIMH3BL. I3MepeHne (hOKyCHOro pacCTOSIHUS JIMH3bI.
HcnpiTanue Moaenel MUKPOCKOIIA U TEJIECKOIA

BoaHoBLIe CBOMCTBA CBeTA

Habmtonenue ABJICHUSA UHTEepepeHIINN
ANEKTPOMAarHuTHeIX  BOJH. HaOmroneHue — siBieHUs
IU(QpPaKkUUU 3JIEKTPOMarHUTHbIX BoJH. HaOmroneHue
SIBJIGHUSL ~ [OJIAPU3aLMU  DJIEKTPOMATrHUTHBIX  BOJIH.
W3mepenue IIMHBI CBETOBOWM BOJIHBI IO pE3yJbTaTam
HaOmofeHust siBiieHUsT MHTEepQepeHnmn. Habmonenue
aBneHuss audpaxknuu  cBera. HaOmroneHue  sBieHUs
MoJsIpu3alMi U Jaucrepcuu cBera. [loumck paznuuuid u
CXOJICTBA MEXAY IU(PPAKUMOHHBIM M TUCIIEPCHOHHBIM
cnektpamu. [lpuBeneHne mpUMEpOB TOSBIECHUS B
IPUPOAE M MHCIONb30BaHMSI B TEXHHUKE SIBICHUHN
HHTEp(epeHuH, TP paKIIH, MOJISIPA3ALUIN "
nucnepcun cseta. [lepeuncrneHne MeTONOB IO3HAHMS,
KOTOpbI€ HCIIONB30BaHbl NPU H3YUYEHUHM YKa3aHHBIX
SIBJICHUM.

6. 2JJIEMEHTHI KBAHTOBOH ®U3UKH

KBanToBas onTuka

Habmtonenue (OTO37EKTPUIECKOTO apdexTa.
OO6pbscHenre 3akoHOB. CTONETOBAa HA OCHOBE KBAaHTOBBIX
npeacraBieHui. Pacuer MakCHMMalbHOW KHHETHYECKOU
SHEPTUU IJIEKTPOHOB IPU POTORIEKTPUUIECKOM P PeKTe.
Omnpenenenue pabOTHl BBIXOAA AJIEKTPOHA MO TpaduKy
3aBUCHMOCTH MAaKCHUMaJbHOM KHHETUYECKOW SHEPIUH
(OTORJIEKTPOHOB OT YaCTOTHI CBeTa. V3mepeHue paboThl
BBIXOJa  DJIEKTPOHA. [lepeuncnenue npudopoB
YCTQHOBKH, B KOTOPBIX IPUMEHSETCSI 0€3UNHEPIIMOHHOCTh
botorddexra. OObsACHEHUE KOPIMYCKYJISIPHO-BOJIHOBOTO
Ayanu3ma  CBOMCTB  (OoTOHOB. OObsCHEHHE PpOJHU
KBaHTOBOM ONTUKU B Pa3BUTUHU COBPEMEHHON (DU3HKHU.

Pdusuka aToma

Ha6J’IIO,I[eHI/IC JIMHENYaThIX CIICKTPOB. PacueT 4acToTHI U
JAJIMHBI BOJIHBI UCITYCKAaCMOIr'0 CBE€TA IPHU MEPEXOJAEC aTOMa
BOAOpOAa W3 OAHOTO CTAIIMOHAPHOI'0 COCTOSHHA B

33




npyroe. OOBSCHEHHE MPOUCXOKACHUS JHHEHYATOTO
CIICKTpPa aroMa BOJOpOJa W Pa3JIMYMs JIMHEHYATHIX
CIIEKTPOB Pa3IUYHBIX rasos. HccnenoBanue
JuHeivaroro crektpa. Mccnemopanue npuHIuna paboTel
JIIOMHUHECLIEHTHON 1amiel. HaOmromeHnue M oOBsICHEHHE
MPUHIIMIIA JICHCTBUSA Ja3epa. [IpuBeicHHE NPUMEPOB
WCIIOJIb30BaHUS Jla3epa B COBPEMEHHOM HayKe U TEXHUKE.
Hcnone3oBanne MHTEepHETA IS TTOMCKa UH(POPMAIUU O
MEePCIICKTHBAX MPUMEHECHHSI JIa3epa.

Du3uKa AaTOMHOIO0 /Apa

Habmonenue tpexoB anbda-yacTui] B kamepe Buibcona.
PerucrtpupoBanue SACpHBIX M3IYyYEHHH C IIOMOIIBIO
cyerunka ['eiirepa. Pacder sHeprum CBsS3M aTOMHBIX
anep. OrmpeneneHue 3apsja M MaccoOBOrO  4ucia
aTOMHOIO  fAJipa, BO3HHUKAWOIIET0 B  PE3YyJIbTATE
paAMOaKTUBHOIO  pacmnajna. Beluncinenue  sHepruw,
OCBOOOXKIAIONIEHC MPU  PaJMOAKTUBHOM  pacmaje.
Onpenenenue IIPOJYKTOB SJIepHOI peaKIum.
Brruncnenue snepruu, 0cBOO0XKIAIOMIEHCS TIPU SIEPHBIX
peakuusax. IloHuMaHue NpPEeUMYIIECTB U HEAOCTAaTKOB
WCIIONb30BAHUSI ATOMHOM 3HEPrUd W HOHU3UPYIOIINX
W3JyYECHUI B MPOMBIIIJIEHHOCTH, MeIuIIMHE. M3noxenne
CyTH  OKOJOTHMYECKHX  MpoOJeM,  CBSI3aHHBIX C
OMOJIOTUYECKUM JIEUCTBUEM PAJMOAKTUBHBIX U3ITyUYECHUM.
[IpoBenenue kmaccuPpUKAIUU NEMEHTAPHBIX YaCTHI] MO
uX (QU3MYECKUM XapaKTepHCTUKaM (Macce, 3apsmy,
BPEMEHH KHM3HU, CIHHY U T.A.). [loHMMaHue 1eHHOCTe!
HAy4YHOT'O MO3HaHUS MHpa HE BOOOIIE I YeJI0OBEUYECTBA
B LEJIOM, a Jis Kaxaoro oOydarlierocs JIHYHO,
LIEHHOCTEN OBJAJIEHUSI METOJIOM HAYyYHOTO IMO3HAHUS JUISl
JOCTHXKEHHS ycliexa B JII0OOM BHUIE MPAKTHUYECKOU
JeSITEJIbHOCTH.

7. 3BOJIIOIMSI BCEJIEHHOM

CTtpoeHue u pa3BuTHE BCEJTEHHOM

HabGmonenne 3a 3Besmamu, JIyHoll W muaHeTamu B
teseckorn. HaOmroieHne COMHEeUHBIX MATEH € MOMOUIbIO
TEJEeCKONla W COJIHEYHOro »JKpaHa. Vcmonb3oBaHue
WnuTepHera a1 moMcka HM300paKEHMH KOCMHUYECKHX
00bekTOB W wuHpOpMaMd 00 WX OCOOEHHOCTSX.
OOcyxaeHne  BO3MOXHBIX  CIIEHapHeB  HBOJIOLUH
Bcenennoii. HMcnone3oBanue HHTepHETa UIsI IOMCKA
COBpEeMEHHOM HH(poOpManuu o pa3BuTHM BceneHHOM.
Onenka wHGOpPMAIIMM C  TO3WIIMM €€  CBOWCTB:
JIOCTOBEPHOCTH, 00BEKTUBHOCTH, IIOJIHOTHI,
aKTyaJIbHOCTH U T.JI.

IBojonuda 3Be3a. I'mnoresa
npoucxoxaeHuss CoHeYHOu
CHCTEMBI

Bouucnenue  sHeprum, — OcBOOOXKAAMOLIECHCS — Mpu
TEPMOSZIEPHBIX peaknusax. PopmynupoBka MpolieM
TEepMOsIIepHO  oHepreTuku. OOBSCHEHHE  BIUSHUS
COJIHEYHOM aKTUBHOCTM Ha 3emnto. [loHnmmanuwe poaun
KOCMMYECKUX  MCCIIEJOBAaHUW, HX  HAy4YHOIO U
SKOHOMMYECKOTO 3HaueHus. O0CyX aeHne COBPEMEHHBIX
TUIOTE3 O MPOUCX0KAeHUU COJTHEYHON CUCTEMBI.
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Pe3ynbTaThl NOATOTOBKY 00YYarOLIMXCS P OCBOEHUH 110 Y4€OHOM TUCIUIIIIMHE ONPeNeNsIeTcs
OLIEHKaMHU:

Ounenka 5 craBuTcsi B TOM ciydae, €clid OOyYaroIIMMCS I0Ka3bIBa€T BEPHOE IOHMMAHUE
(GU3HYECKON CYNIHOCTH PAacCMaTPUBACMBIX SIBJICHHA M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH,
JlaeT TOYHOE ONpEENICHHE M HMCTOJKOBAaHME OCHOBHBIX IOHATHM, 3aKOHOB, TEOpUH, a TaKXke
NpaBWIbHOE OmpeeneHne (U3nYecKnX BEIWYMH, WX EAMHUL M CIIOCOOOB HW3MEPEHUS;
IPaBUIbHO BBIIOJHIET YEPTEXKH, CXEMbl U I'paMKH; CTPOUT OTBET IO COOCTBEHHOMY ILIAHY,
COIIPOBOJKIAET paccka3 HOBBIMH IPUMEpPaMH, YMEET IPUMEHUTh 3HaHUS B HOBOW CUTYaIlUH TPU
BBINOJIHEHUH TPAKTUUYECKUX 3aJaHUN; MOXKET YCTaHOBHUTH CBA3b MEXAYy M3y4daeMbIM U paHee
U3yYEHHBIM MaTepHAJIOM T10 Kypcy (PM3UKH, a TAKXKe C MaTepHajoM, yCBOSHHBIM MIPU U3YYECHUU
JpyTUX MIPEIMETOB.

Ouenka 4 cTaBUTCs, €CIM OTBET OOYYaIOUIMIACS, YJOBIETBOPSIET OCHOBHBIM TPEOOBAHMIM K
OTBETY Ha OLIEHKY 5, HO JlaH 0e3 MCIOJIb30BaHUsA COOCTBEHHOIO IJIaHA, HOBBIX NPUMEPOB, Oe3
NpUMEHEHHUs 3HAHWH B HOBOW CHUTyallH, O3 HCIOJIb30BAaHUS CBS3EH C paHee H3yUYCHHBIM
MaTepHajJoOM U MaTepHUasoM, YCBOGHHBIM IpPU H3YYEHHMH APYTUX HPEIMETOB; €CIM ydalluics
JIOITyCTHII OJIHY OIIMOKY WM He 0oJiee IBYX HEJ0YETOB M MOKET UX MCIPABUTH CAMOCTOSTEIILHO
WIN C HEOOJIBILIONW MOMOILBIO YUUTEJIS.

Ounenka 3 craBuTCs, eciyd OOYYaIOMIMICA MPAaBUIBHO MOHUMAET (PU3UYECKYIO CYITHOCTb
paccMaTpUBaeMbIX SBJICHUM M 3aKOHOMEPHOCTEHW, HO B €ro OTBETE, MMEIOTCS OTICNIbHBIE
npo0esbl B YCBOGHUH BOMPOCOB Kypca (DM3HMKH, HE MPEISATCTBYIONINE AaTbHEUIIIEMY YCBOCHUIO
IPOrpaMMHOr0 MaTepuayia. Y4Jauuiics yMmeeT NPUMEHATh MOJTy4YEeHHbIE 3HAHWUS NPU PELICHUU
IOPOCTHIX 337ad C MCIOJIb30BaHUEM TOTOBBIX (OPMYIN, HO 3aTPyIHSETCSA, €CIH TpeOyroTcs
npeoOpa3oBaHusl HEKOTOPBIX (GOpMys. YUEHUK MOXKET JONyCTUTh He Oojiee OAHOH TpyOoit
OMMOKK W JBYX HEJIOYETOB; MJIM HE Oojiee OMHOW TpyOoOi ommOKHM W HE Ooyiee IBYX-Tpex
HEerpyObIX OIIMOOK; WIM OJHOM HerpyOoi OMMOKM U TpeX HEAOYETOB; WM YeTHIPEX WIIHU ISTH
HEJI0YETOB.

Ounenka 2 cTaBUTCS, €CIM 00yYarOIUICS HE OBJaJie)l OCHOBHBIMM 3HAaHUSIMU U YMEHMSIMU B
COOTBETCTBUH C TPEOOBAHUSMH IMPOTPAMMBI M JOMYCTHJI OOJbIE OMMOOK M HEIOYETOB, YeM
HE00XO0IMMO JJIsl OLIEHKH 3.
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TPEBOBAHMA K PE3YJIBTATAM OCBOEHUSA JTUCIUIIJIMHBI

B pamkax nmporpaMmsel 00111€00pa3oBaTeIbHON JUCIUILTUHBI YCTaHABIMBAIOTCS TPEOOBAHUS K
pe3yJbTaTaM OCBOCHUS 00YUaIOIIUMHUCS TPOTPaMMBbI
JIUYHOCHIHBIX

IPAKJAHCKOI0 BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM MO3UIMH  OO0y4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HAHHE CBOMX KOHCTHTYLHOHHBIX IpaB M OO0S3aHHOCTEW, yBa)KeHHWE 3aKOHAa U
IIPaBOIOPSJIKA;

NPUHATHE TPAAUIMOHHBIX HAI[MOHAJBHBIX, OOIIEYETIOBEYECKUX TYMAaHUCTHUECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTUU HKCTPEMHU3Ma, HalMOHAINW3Ma, KceHohoOuu,
JUCKPUMHHALMU 110 COUUAIIbHBIM, PEJTUTMO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUU B 00111€00pa30BaTeIbHON OpraHu3alyy U JETCKO-IOHOUIECKUX
OpraHu3anusx;

YMEHHUE B3aWMOJICHCTBOBATh C COIMAJbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH;

MaTPpUOTHYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUUCKOM TPa)TaHCKOW HICHTUYHOCTH, MTATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH mnepen PonMHON, TrOpAocTH 3a CBOM Kpail, CBOIO
Ponuny, CBOM SI3BIK M KyJIBTYpPY, IIPOILIOE U HACTOSAIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IOCY/IapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U IPUPOJIHOMY
HAaCJeINI0, IMAaMATHUKAM, TpaaunusaM Hapoaos Poccum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

ujeitHast yoexX/1eHHOCTb, TOTOBHOCTb K CIYXKEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOaa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIUIO0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OY/IyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM U (W) APYTUM YIEHAaM CEMbH, CO3/JaHUIO
CEMbHM Ha OCHOBE OCO3HAHHOI'O INPUHATHS LEHHOCTEH CEMEWHOW JKHU3HU B COOTBETCTBUHU C
TpaguuusMu HapoaoB Poccuu;

3CTETUYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOLIEHHE K MHUpY, BKJIIOYas 3CTETHKY ObITa, HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

CIIOCOOHOCTH BOCTIPUHUMATDH Pa3IMYHbIEe BUJbI HCKYCCTBA, TPAJUIIMH U TBOPUYECTBO CBOETO
U IpYrUX HapoJO0B, OLIyLIaTh SMOLIMOHAIBLHOE BO3EHCTBUE UCKYCCTBA,

yOEKIEHHOCTh B 3HAUUMOCTH JIJISl JIMYHOCTH U OOIECTBAa OTEYECTBEHHOIO M MHPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIUN U HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTh K CAaMOBBIPDQKEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIJICHHE TNPOSBIATH
Ka4yeCTBa TBOPUYECKOMN JIMYHOCTH;

(bU3MYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3/0pOBOrO0 M  Oe30macHoro obpasa KH3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO;

MOTpeOHOCT, B (PU3MYECKOM  COBEPIUICHCTBOBAHWM,  3AQHATHSIX  CIHOPTUBHO-
03JI0pPOBUTEIIBHOM JESTENBHOCTHIO;
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aKTUBHOE HENPUATHE BPEIHBIX IPUBBIUEK U UHBIX (POPM MPUUMHEHHUS Bpesa GU3NIECKOMY
U TICUXUYECKOMY 3/J0POBBIO;

TPYZOBOT'O BOCIIUTAHMSL:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH MacTEepPCTBa, TPYIOJII00HE;

TOTOBHOCTb K aKTUBHOH JEATEIBHOCTH TEXHOJOTMYECKON U COLMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATH U CaMOCTOSITENIBHO  BBINOJHATH — TaKyro
JESATEIIBHOCTB;

MHTEpEC K pazauuHbIM cepam npodecCHOHATHHON NeATETbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BBIOOP OyAyIIell Ipodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAHMIO HA MPOTSHKEHUU BCEH
KU3HU;

9KOJIOTMYECKOI0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTb  JKOJIOTUYECKOM KYyJIbTYpbl, IOHUMAaHHUE BIMSIHUA COLMAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOW Cpeibl, OCO3HAHUE
17100aIbHOTO XapaKkTepa HKOJIOTMUECKUX MpodieM;

IJJAHUPOBAHUE M OCYIIECTBICHHE JEHCTBUM B OKDPYXAIOLIEH Cpele Ha OCHOBE 3HAHUs
L[eJIed yCTOMYMBOTO Pa3BUTHs YEIIOBEUYECTBA;

AKTUBHOE HEMPUATUE IEUCTBUM, IPUHOCAIINX BPEJ OKPYKAOLIEH CPELE;

yMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHbIE 9KOJIOTHYECKHE IIOCIIEACTBHUS
IIPEANPUHUMAEMBIX ACUCTBUI, IPEIOTBPAIIATh UX;

pacIIpEHNE ONbITA AEATEIbHOCTU YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

LIEHHOCTH HAyYHOT'O IO3HAHUS:

C(OPMHUPOBAHHOCTE  MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpIIEHCTBOBAHUE SI3bIKOBOM M UHUTATEJICKOW KYJIBTYphl KaK CpEJCTBA B3aUMOJECHCTBUS
MEX]y JIFOJIbMU U MIO3HAHUS MUDA,

OCO3HAaHHE LEHHOCTU HAyYHOM [1eATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh HMPOEKTHYIO U
MCCJIEI0BATEIBCKYIO ACSITEIHOCTh HHANBUAYAIbHO U B TPYIIIIE.

MeTanpeaMeTHBIX:

OBgJajzicHre YHUBEPCAIBHBIMH YUeOHBIMH MTO3HABATEILHBIMU JCHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSTENILHO (OPMYJIHUPOBATh W aKTYaJIM3MPOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

YCTaHABJIMBAThH CYIIECTBECHHBIN MPU3HAK MJIM OCHOBAHUS JIJISI CPaBHEHUS, KiacCH(DUKAIIUN
1 0000IIeHMS;

OTPEIENIATH ICJTU IEATSILHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUHU MX TOCTUKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMbIX SIBJICHHSIX;

BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTH, OIEHHUBATH COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OILICHUBATh PUCKH MOCIICICTBUI eI TEILHOCTH,

pa3BUBATh KPEATHBHOE MBIIIICHUE MPH PEIICHUH KU3HEHHBIX TPOOIIEM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

BJIaJICTh HaBBIKAMH y4eOHO-HCCIIEI0BATEIBCKON M MPOEKTHOW AESITEIbHOCTH, HaBBIKAMHU
paszpeltieHus mpoodsieM;

CMOCOOHOCTP ¥ TOTOBHOCTH K CAMOCTOSITEILHOMY TOMCKY METOJOB  PEHICHHS
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JINYHBIX METOJIOB IO3HAHMSI,

OBJIQJICHUE BHJAMH JIEATCIHHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHMS, €r0 HHTEPIPETAINH,
npeoOpa30BaHUI0 W MPUMEHCHHIO B Pa3IMYHBIX YYCOHBIX CHTYyallMsX, B TOM YHCJIE IPH
CO3/IaHUH YYEOHBIX U COIMATBHBIX IPOCKTOB;

(dbopMHpOBaHME HAyYHOTO THUIA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHHOJIOTHEH,
KIIFOYEBBIMH ITOHSTHSAMH M METOIaMU;
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CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aJa4ll B 00pa30BaTEIbHOW ACATEIHPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISBJISITH MPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3aJady, BbIIBUIaTh
TUIOTE3Y €€ peUICHHs, HAaXOIUTh AapTyMEHTHI IS JO0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJjaBaTh MapaMeTpPhl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATH TIOJYUYEHHBIC B XOJIC PEIICHUS 3a]]a4i PE3yJIbTAThl, KPUTUICCKH OIECHUBATH
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIEHUBAThH IPUOOPETCHHBIH OIBIT;

paspabarbIBaTh IJIaH PEHICHUs MPOOJIEMBI C YUETOM aHaln3a UMEIOIIUXCS MaTepHaIbHbIX
U HEMaTePUATBHBIX PECYPCOB;

OCYIIECTBIISITh LIEJICHANPABICHHBINA IMOUCK IMEpPeHoca CPeICTB U CIIOCOOOB AEWCTBUS B
po(heCCHOHATBLHYIO CPEeNy;

yMETh  [EPEHOCUTh 3HAHMS B  IMO3HABATEIbHYI0 M  MPAKTHYECKyl0  oO0nacTu
KU3HEJCATCIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUS;

B) paboTa ¢ nHpOpManuei:

BNIQJIETh HABBIKAMHU TMOJy4YeHHs] WHGPOPMAMM U3 KMCTOYHHUKOB PpAa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISAITh  NOWCK, aHANU3, CHUCTEMAaTH3alMI0 W HHTEPIPETALUIO
uH(pOpMaIIUU PA3INYHBIX BUIOB U (OPM MPECTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOopMaTax C y4eTOM Ha3HAUYCHUS HH(POPMAIMH U IEJICBON
ayJIMTOPUH, BBIOUPAs ONTUMANIbHYIO (JOpMY MPEACTABICHUS U BU3yallU3allnu;

OIICHUBATH JTOCTOBEPHOCTH, JICTUTUMHOCTh MH(OPMAIIUH, €€ COOTBETCTBHE MPABOBHIM H
MOpPaIbHO-ITHUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHUEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOCPEKECHHSI, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MMacCHOCTH;

BIIQJICTh HAaBBIKAMH pACMO3HABAaHUS W 3alIUTHl  WHPOpMAIUU, WHPOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OByaieHne YHUBEPCATHbHBIMU KOMMYHHUKATHBHBIMU JICHCTBUSMHU:

a) ob1eHue:

OCYIIECTBIISITH KOMMYHHKAIIMH BO BCeX chepax KU3HU;

pacmo3HaBaTh HeBepOaldbHBIE CpEICTBAa OOIIEHHUS, MOHMUMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHITKN KOHPIMKTHBIX CUTYAIlMi U CMSATYATh KOH(JIUKTHI;

BIIQ/IETh PA3IMUYHBIMH CIIOCOOaMH OOIIEHHUS U B3aUMO/ICHCTBHUS;

apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIC CUTYAIINN;

pa3BepHYTO M JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOIH30BAHHEM SI3BIKOBBIX
CPEJICTB;

0) coBMecTHas IeSTebHOCTD:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHHON M WHIUBUAYaIbHON paOOTHI;

BBIOMpATh TEMaTHUKy U METOAbl COBMECTHBIX NEHCTBUU C y4eTOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)K/I0TO WICHA KOJUICKTHBA;

MPUHUMATh IeTH COBMECTHOW JEeSATENbHOCTH, OPTraHW30BHIBATH W KOOPJIUHUPOBATH
JICUCTBUS TI0 €€ JOCTHUKEHHIO: COCTAaBJIAThH IUIAH JEHCTBUH, pACHIPENENIATh POIU C y4ETOM
MHEHUH YY4aCTHUKOB 00CYK/IaTh Pe3yIbTaThl COBMECTHOM paboTHI,

OILIEHUBATh KaYeCTBO CBOETO BKJIAZAa W KAXKJIOTO yYAaCTHWKA KOMAH[bI B OOIIWH pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

mpeyiaraTh HOBBIE TPOEKTHI, OICHWBATh HJICH C IMO3WIIMA HOBHW3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIMHUPOBATh W BBHINOJIHATH pPAabOTy B YCIOBHSX PEATLHOTO, BUPTYAIBHOTO U
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KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

OCYIIECTBIATh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B pA3IUYHBIX CUTyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHUCTBUSIMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh I103HABATEIbHYIO JAESATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITEJIHO COCTAaBJIATh IUIAH PELICHUs MPOOJIEMBbI C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTyalUsM;

pacupsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U IPOSIBIICHUIO LIMPOKON 3pYJULIMU B pasHbIX 001acTAX
3HaHMUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJICTh HABBIKAMH MTO3HABATEIHHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIMA
Y MBICJIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCTIOJIb30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

B) YMOIIMOHAJIbHBIA WHTEJUIEKT, MPEIIoIaralomuii copMupoBaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETyJINPOBaHMSI, BKJIIOYAIOILETO CaMOKOHTpOIIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAlLlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHMIO L€ U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXO/sl U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JIPYTHX,
YUUTBIBaTh €r0 TpPU OCYUIECTBICHUH KOMMYHMKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COTEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTPAWBATh OTHOIIEHHS C JPYTHMMHU
JOJIbMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3peliath KOH(INKTHL;

I') IpUHATHE ce0s U IPYTUX JIIOJeH:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHMMATh MOTUBBI M apryMEeHTbl [JpYrMX JIIOJEH @pU aHalu3e pe3ysbTaToB
JeSITEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX JIO/EH Ha OIHMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEJIOBEKa.

npeomemuuix:

I[IP6 1 chopmupoBaHHOCTH TIPEACTABICHHN O POJIM U MecTe (DU3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOHl KapTMHE MHpa, O CHCTEMOOOpasyrouled posn (UMK B PAa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHHKH M COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ€ POCCUHUCKUX U
3apyOeKHBIX Y4YeHBIX-(QU3UKOB B pa3BUTHE HAyKH; IMOHUMaHUWE (U3NYECKOH CYIIHOCTH
HaOJI0/TaeMBIX SBJIEHUH MUKPOMHUPA, MAKPOMHUPA U MEramMHpa; IOHUMaHUE POJIN aCTPOHOMHHU B
IIPAKTUYECKON NI€ATEIbHOCTH YE€JIOBEKAa U JaJbHEHIIEM HayYHO-TEXHMUYECKOM Pa3BUTHUH, POJIU
¢bu3uku B OPMUPOBAHUU Kpyro3opa U (yHKIHMOHAIHLHOW TPaMOTHOCTH Ye€JIOBeKa JJIsl pelIeHUs
IIPAKTUYECKUX 3a7a4;

I1P6 2. copmupoBaHHOCT, YMEHHMI pacro3HaBaTh (hU3HUECKHE sBJIEHUS (IIPOLECCHI) U
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OOBSCHATh HMX Ha OCHOBE M3YYCHHBIX 3aKOHOB: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEHOE NBIDKEHUE, CBOOOJHOE TAaJeHWE TeN, IBIKEHHUE MO OKPYKHOCTHU, HHEPIHS,
B3aUMOJICHCTBUE TeJ, KOJIeOATEIbHOE JIBH)KCHHE, PE30HAHC, BOJIHOBOE JBIDKECHHE, MU(Pdy3us,
OpOYHOBCKOE JBM)KEHUE, CTPOCHHE KHUAKOCTEH M TBEPJbIX TEJ, U3MEHEHHE o0beMa Tell IMpHu
HarpeBaHuu (OXJKICHUM), TEIUIOBOE pPaBHOBECHE, HCIApPEHHE, KOHJCHCAIMS, TUIaBJICHHE,
KpUCTAJUIM3alMsl, KUIIEHUE, BJIAXHOCTh BO3JYyXa, CBA3b CpPEAHEH KUHETUYECKOM DJHEPTHU
TEIJIOBOTO JABMKEHHUS MOJICKYJI ¢ aOCOJIFOTHOM TeMIepaTypoi, MOBHIIICHUE JTAaBJICHHS Ta3a IpH
€ro HarpeBaHUM B 3aKpPbITOM COCYAE, CBS3b MEXKAY [apaMeTpaMH COCTOSIHHMS ras3a B
M30Mpolieccax; AEKTPU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA/I0B, HArPEBaHUE TPOBOJAHUKA C TOKOM,
B3aMMOJICHCTBUE MArHUTOB, JJICKTPOMAarHWTHAasT WHAYKLMS, JACHCTBHE MAarHUTHOrO IOJiA Ha
MPOBOJIHUK C TOKOM W JBIDKYIIMHCS 3apsll, 3JICKTPOMAarHUTHBIC KOJICOAHWS W BOJIHBI,
NPSIMOJIMHEHHOE  pacnpoCTpaHEHHWE CBETa, OTpPaKCHUE, TMPEIOMIICHHE, WHTEeP(HEpPCHIINS,
nudpakius U ToJsIpU3alus CBeTa, IUCIEpCUs cBeTa; (OTodEKTpudYecKuid 3PpdeKkt, cBeToBOE
JIaBJICHUE, BO3HUKHOBEHUE JIMHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs U
HMCKYCCTBEHHAsl PaJIMOaKTUBHOCT;

I[IP6 3. BiIajcHWE OCHOBOIOJIATAIONIMMH (PU3NICCKUMU TIOHSATUSIMH W BEITUYHHAMH,
XapaKTepU3yIOUMMH  (U3NYECKUE MPOLECChl (CBSA3aHHBIMU C MEXaHHMYECKHM JIBH)KEHUEM,
B3aUMOJICICTBUEM Te€JI, MEXaHMYECKUMHU KOJICOAHHSIMU M BOJHAMHU; ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIIECTBA, TEIUIOBBIMU MPOILIECCAMU; DJICKTPUYECKUM M MArHUTHBIM TOJISIMH,
IEKTPUICCKUM TOKOM, DJJICKTPOMATHUTHBIMH KOJICOAHUSIMH W BOJHAMH, ONTHYCCKUMU
SBJICHUSMHU;  KBAHTOBBIMHU  SIBJICHMSIMHU, CTPOCHMEM aroMa W  aTOMHOIO  sjpa,
pPaIuMOaKTUBHOCTBIO);  BJIAJICHUE OCHOBOIMOJATAlONIMMUA  ACTPOHOMUYECKUMH  TOHSTHUSIMH,
MO3BOJIAIONIMMHE  XapaKTepU30BaTh MPOLIECChl, MPOUCXOJAIINE Ha 3Be3/laXx, B 3BE3JHBIX
CHUCTEMax, B MEXTaJIAKTHYECKON cpefie; JBIKEHHE HEOECHBIX TeJ, JBOJIIOIUIO 3BE3] U
Bcenennolii;

[Ip6 4. BnageHWe 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPHUSMHU (3aKOH BCEMHUPHOTO
tarotenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHUS MEXAHWUYECKOW SHEPruu, 3aKOH
COXpAaHEHUsS  HMITyJbCa, MPUHLMUN  CYNEPHO3ULMU  CUJI, NPUHUUN  PABHONPABHOCTH
MHEPLUHUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISPHO-KMHETUUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA,
ra3oBbI€ 3aKOHBI, MEPBbIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsija,
3akoH Kynona, 3akon Oma 11 yyacTka 1enu, 3akoH Oma Jj1si OJTHOM 3JEKTPUYECKOH LIeTH,
3akoH [[xoyns - JleHna, 3aKOH 3JE€KTPOMAarHUTHOM WHIYKIMHM, 3aKOH COXPAHEHHS JHEPTHH,
3aKOH IPSMOJIMHEMHOTO paclpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIIOMIICHHUS
CBETAa; 3aKOH COXPAHEHUS OHHEPruH, 3aKOH COXPAHECHHUS UMITYJIbCA, 3aKOH COXPAaHEHUS
ANIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHHsT MacCOBOIO 4YHUCia, MOCTyJarel bopa, 3akoH
paauoOaKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BAaHWE 3aKOHOB M 3aKOHOMEPHOCTEH MpH
aHanu3e PU3NIECKUX SBJICHUH U MPOIECCOB;

I[IP6 5. yMeHue yuuThIBaTh I'paHUIBl IPUMEHEHUS HU3YUYEHHBIX (DU3MUECKUX MOJENeil:
MaTepUalibHas TOYKA, WHEpLHAIbHASA CUCTEMAa OTCUETA, WICAIBbHBIM Ta3; MOJEIH CTPOEHHUS
ra3oB, KHUJKOCTE€W U TBEPHABIX TEJ, TOYECUYHBIN AIEKTPUUECKUN 3apsiji, sAEpHAss MOJENIb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7[pa MPH pelIeHuH GU3HUECKUX 3a/1a4;

[1P6 6. B1ajmeHre OCHOBHBIMU METOJIaMH HAYYHOTO TIO3HAHUS, UCTIOIb3YEMbIMHU B (DU3UKE:
MPOBOAMTH TMPSMbIE U KOCBEHHBIE M3MEpEHHUs (PU3MUECKHX BEIMYMH, BHIOWpas ONTUMATbHBIN
Ccroco0 W3MEpPEHUsT M WCIONb3ysl HM3BECTHBIE METOJIbI OIICHKHM TOTPEITHOCTEH H3MEpPEHUH,
MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C KCIOIH30BAHHEM MPSMBIX
W3MEPEHHH, OOBSCHATH MOJYyYEHHBIE PE3yJbTaThl, UCIONB3Ysl (DU3UUECKHUE TEOPHH, 3aKOHBI U
MOHSTHSI, W JeJaTh BBIBOJBI; COONIOIATh TMpaBuia O€30MacHOro Tpyda MpH TMPOBENACHUU
MCCJIEIOBAHMI B paMKax y4eOHOTO SKCIEPUMEHTa U y4eOHO-MCCIIeIOBATEILCKON ACITEIHhHOCTH
C WCIOJIb30BaHHEM HH(PPOBBIX HM3MEPUTENBHBIX YCTPOHCTB MU JIaDOPATOPHOTO OO0OPYIOBAHUS;
c(hOpMUPOBAHHOCTh TIPEACTABICHUA O METOJaX TIOJYyYEeHUS HAyYHBIX aCTPOHOMUYECKHUX
3HAHUM;

[IP6 7. chopMuUpOBAaHHOCTH YMEHHMsI peIIaTh pacCUYECTHBIC 3aJaud C SIBHO 3aJaHHOMN
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(bU3NUeCKoil MOJENbI0, MUCHOJB3YsS (U3UYECKHE 3aKOHBI M TIPUHIIMIIEI, HA OCHOBE aHajm3a
YCIIOBHSA 3aJ1a4d BEIOUPATh PU3UUECKYIO MOJETb, BBIIEIATH (PU3NYECKHE BETUYMHBI H (POPMYIIBI,
HEOOXOJIMMBIC JIJISl €€ PEUICHHUs, TPOBOJIUTh PAcUYeThl U OLICHUBATh PEAbHOCTH IMOIyUYECHHOTO
3HaYeHUs (PU3NYECKON BEIMYMHBI, pEIlaTh KAueCTBEHHBIC 3aJaud, BBICTPAaWBas JIOTUYECKU
HETPOTUBOPEUYHBYIO IIETIOYKY PACCYKACHUHN C ONOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (QU3UYECKUE SBIICHMUS;

[Ip6 8. chopMuUpOBaHHOCTH yYMEHUSI NMPUMEHSAThH IOJyYCHHBIC 3HAHUS IS OOBSICHEHUS
YCIIOBH MPOTEKaHUs (PU3NUECKUX SIBIICHUH B IPUPOJIE U IS IPUHATUSA NPAKTUIECKUX PEIICHHUH
B TIOBCEIHEBHOW JKWU3HU Ui oOecredeHus: Oe30MacHOCTH MpH OOpalieHuu ¢ OBITOBBIMHU
npubopaMu ¥ TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbSl U COONIOJICHHS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKpPY)KAIOUICH cpejie; MOHMMaHue HEOOXOIUMOCTH MPUMEHEHHS
JOCTIKEHUH (PU3MKH M TEXHOJIOTUHN ISl pallHOHAIEHOTO MIPUPOIOIIOIH30BAHNUS;

I[Ip6 9. chopmupoBaHHOCTH COOCTBEHHOW IIO3MIIMM IO OTHOIICHUIO K (HU3HYECKOU
uHpOpMaLMK, TOIY4aeMOW M3 pa3HbIX HCTOYHHMKOB, YMEHHUH UCIIOJIB30BaTh IH(PPOBBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAHWsS, MHTEPIIPETAIMM W TPEACTABICHUS y4eOHOH W
HAYYHO-TIONYJISIpHOW HMH(OPMALMU; pPa3BUTHE YMEHHH KPUTHYECKOTO aHaIM3a I0JydaeMOi
nHpopmanuu;

[Ip6 10. oBmameHume yMeHHsSMH padboOTaTh B TpyHIe C BBIIOJHEHUEM Pa3IHYHBIX
COLMAIBHBIX POJICH, INIAHKPOBATh PabOTy TPYIIIIBI, PAMOHAIBHO PACTIPEACIIATh IEATSILHOCTh B
HECTAaHAAPTHBIX CUTYallMsiX, afcKBaTHO OICHMBATH BKJAJ KaKIOTO M3 YYAaCTHUKOB TPYIIBI B
pellICHHEe paccCMaTPUBACMOI IPOOIIEMBIL;

[Ip6 11. oBnaaenwue (chOpPMUPOBAHHOCTH MPEICTABICHUH ) MPABUIAMHY 3aIMCH (PHU3UIESCKIX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003Hadenuii JI. bpaiins (i cienbix u c1aboBUASIINX
00yyJaromuxcsi).
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KOMILJIEKT OEHOYHBIX CPEACTB TEKYIIEI'O KOHTPOJIA

OU3UKA

40.02.04 IOPUCIIPYIEHLIUS

KOpucr
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1.IHIACITOPT OHEHOYHBIX CPEJICTB

MaTpuua y4eOHbIX 3aJaHUi

HaumeHnoBaHMe TeMbI

Bun KOHTPOJIBHOI'O 3a/IaHUHA

BBenenue

CamocrosTenbHass  pabora:
paboTa ¢ KOHCIEKTOM, TTOHCK
uHpopmanuu B cetu Internet

[MpakTrueckoe 3aHsThe: (B
TOM yucie B Qopme

MPAKTUYECKON TOJTOTOBKH):

[ToaroroBka K onpocy

Tema 1. Mexanunka

CamocrosiTenbHass ~ pabora:
paboTa ¢ KOHCIEKTOM, MOUCK
uH(popmanuu B cetu Internet

[IpakTnueckoe 3aHsATHE: (B
TOM  4yucie B Qopme
MPAaKTUYECKOH MTOATOTOBKH):

Iloaroroska K
CTaHAapTU3UPOBAHHOMY
TECTy

Tema 2. OCHOBBI
TEPMOJIUHAMUKH

MOJIEKYJISIpHON  (pusuKku

u

CamocrosTenbHass  pabora:
paboTa C KOHCIIEKTOM, MOMUCK
uHpopmanuu B cetu Internet

[IpakTdeckoe 3aHsiTHE: (B
ToM 4yucie B (Qopme
MPAKTUYECKON TTOJTOTOBKH):

IlogroroBka K
3aJIaHUsIM, OTIPOCY

TCCTOBBIM

Tema 3. DnekTpoirHaMuKa

CamocrosaTenbHass ~ pabora:
paboTa C KOHCIIEKTOM, MOMCK
uHpopmanuu B cetu Internet

[TpakTdeckoe 3aHsiTHE: (B
ToM uwcie B (opme
MPAKTUYECKON TTOJITOTOBKH):

IToaroroska K o1pocy
BrinosiHeHnE MOpaKTUYECKUX
3aJaHuN

Tema 4. Kosebanus v BOJHBI

CamocrosiTenpbHast ~ paboTa:
paboTa ¢ KOHCHEKTOM, MOUCK
uH(popmanuu B cetu Internet

[IpakTrnueckoe
TOM  4YHUClIE B

3aHatue: (B
dbopme
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IIPAKTUYECKON TIOATOTOBKH):

[TogroroBka K  peUIEHUIO
KpOCCBOp/J1a

Tema 5. OoTuka

CamocrosiTenbHast ~ pabora:
paboTa ¢ KOHCIEKTOM, MOUCK
uHpopmanuu B cetu Internet

[IpakTuyeckoe 3anaTue: (B
ToOM 4yucie B Qopme
IIPAKTUYECKON TIOJTOTOBKH):

[ToaroroBka K ompocy
BrinonHenne npakTUYECKUX
3aaHuid

Tema 6. DeMeHThI KBAHTOBOW (hU3UKHU

CamocrosiTenbHass ~ pabora:
paboTa C KOHCIIEKTOM, MOUCK
nHpopmanuu B cetu Internet

[pakTrueckoe 3aHsTHe: (B
TOM 4ucie B Qopme
MPAKTHYECKOH MMOTOTOBKH):

IToaroroska K TECTOBBIM
3aJaHUAM

Tema 7. OBoironnsa Beenennoit

CamocrosTenbHass  pabora:
paboTa C KOHCIIEKTOM, MOMUCK
uHpopmanuu B cetu Internet

[IpakTdeckoe 3aHsiTHE: (B
ToM 4yucie B (Qopme
MPAKTUYECKON TTOJTOTOBKH):

IToaroroska K oIpocy
BrinosiHeHNE MPAKTUYECKUX
3aJaHuN

KoHTposbHBIE ~ TECTBI MO
UTOraM Kypca

1.
2.

3.
4.
S.

6.

2. OITMCAHUE OHEHOYHBIX MPOLEAYP I10 ITPOI'PAMME

Bonpocul k onpocy

Beenenne

®dusnka — QyHIaMeHTaIbHAs HayKa O TIPUPOJIE.
EcTecTBeHHOHAy4HBI METOJ] MO3HAHHUS, €r0 BO3MOXXHOCTH U TPAHUIIBI MPUMEHHUMOCTH.
OKCIIEPUMEHT U TEOPUS B MPOLIECCE MO3HAHUS TPUPOIBI.

MonenupoBanue GU3NYECKUX SIBICHUN U MPOIIECCOB.

Ponb 3kcriepumMenTa 1 TEOpUU B ITPOLIECCE TO3HAHUS PUPOJIBIL.

Ouznyeckas BenuuuHa. [lorpemHocTH w3MepeHuil (u3uueckux BenuyuH. Duznyeckue
3aKOHBI.
['paHUIBI TPUMEHUMOCTH (PU3UYECKHIX 3aKOHOB.
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7.

[TonsiTie 0 pu3nUeCKO KApTUHE MHPA.
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Tema 1. MexaHuka

Tecmogvie 3a0anusi
Bapuanr 1
Ne Bomnpocsl BapuanTtbl oTBeTOB
3a/IaHUA
1 o rpaduky onpeaeanTs NPOSKIUN CKOPOCTU U 9 —_10™
[POEKIIUH TIEPEMEIICHHSI OT BPEMEHU A) T, 5,=10t:
AS ,mlc 1 1
; 9 =102
B) c ; szlot;
10—
s | 9. =-102
— ) ¢ sx=-10t;
’ 4. =0,
A7
9 =102
E) ¢ ; Sx= - 10t.
2 bpeBHO MIIBIBET IO peKe, OHO TIOKOUTCS OTHOCUTEIBHO | A)IUIBIBYIEH HABCTPEUY JIOIKE;
B)0epera;
C) npucrany;
J1)OOTrOHSIIOIIETO TEMI0X0/1a;
E)BopL
3 Manbuuk 6pocuil BEpTUKAIbHO BBEPX MAUYUK U A)25m;
noiimMain ero uepes 2 ¢. Beicota Ha koTopyto nmoansuics | B)15m;
M4 paBHa (ConmpoTHBIIEHHEM BO3yXa MOXKHO C)Swm;
npene6peus (g = 10 m/c?) J1)2,5m;
E)10m.
4 Tpu ueTBepTH CBOETO IyTH ABTOMOOWMIIb MIPOILIENT CO A) 90kMm/y;
3 =60rxm/u, B) 70xm/4;
CKOPOCTBIO OCTaJIbHYIO YacTh IIYTH — CO
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&, =80xm/ u. C) 60xm/u;
CKOPOCTBIO Cpenusis CKOpOCTh T0) 80K/
aBTOMOOWJIS HA BCEM ITyTH paBHA E) 64xu /q’
Jlopokka umeet hopMy NMpsSMOYTOIbHUKA, MEHbIIIAS A) 0 1 49m;
cTopoHa Kotoporo 21 m, a 6osbmast — 28 M. Uenosek, | B) 28m u 21wm;
JIBUTAsICh PABHOMEPHO, MPOIIEN BCIO A0pOoXkKY. [Ipu C) 21m u 28wm;
9TOM €TI0 IIyTh U IIEPEMEILIEHNE PaBHbI ) 0wuo0;
E)98mu 0.
JIBa moe3a uayT HaBCTpeuy APYT APYTry CO A) 180m;
CKOPOCTSMHU & =36rmluy, & =Sdrmlu [Taccaxup B) ISOM%
B [IEPBOM IO€3/I€ 3aMEUaeT, YTO BTOPOH M0Oe3]1 © 1201§/I,
IIPOXOJUT MUMO HEro B T€UEHUE BpeMeHu t = 6c¢. JE::[; ng’

HJ'II/IHEI BTOPOT'O I1OC31a

JlBa moe3zia UyT HABCTpeuy JIpyr ApYyry: OAUH
pasroHseTcs B HAIPABICHUH Ha CEBEp; APYrou —
TOPMO3HT B I0XKHOM HarpasieHuu. HanpasieHnus
CKOPOCTEH U YCKOPEHUI

A) cKopocTell He COBNAJAl0T; YCKOPEHHI COBIAJIAOT;

B) cxopocTelt coBMaiaT; YCKOPEHUN HE COBNAAAIOT;

C) coBmnanawr;

) ckopocTH MOT'YT COBIIaJiaTh U HE COBIAAATh, YCKOPEHUS
COBIIAJAIOT;

E) ckopocTu He COBIaiarT, yCKOPEHU MOTYT COBIIAJaTh U HE
COBIIAJIaTh.

Ha pucynke npuBeneHa TpaeKTOpHS JBIKEHUS
matepuanbHoi Toukd (KLMMP). Moaynb
nepeMeIeH s paBeH

A) 10M;
B) 5M;
C) 3m;
) 12m;
E) Tm
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Heo6xoauMo neperpaBuThCsl B CTPOTO
MIPOTHBOIOJIOXKHYIO TOUKY Oepera peku. CKOpoCTh
JIOJIKM OTHOCHUTEIILHO BOJIBI B JIBa pa3a 00JIbIle
CKOpPOCTH T€UEeHUs peku. Bbibepute HanpaBieHue
CKOPOCTH JIOJIKH.

%
—
34

A) B nanpannenuu 4;
B) B nanpasnenuu 3J;
C) B namnpasnenuu 1;
1) B nanpasnenuu 3;
E) B nHanpasnenuu 2.

10

JIBa MyTHUKA HAYMHAIOT JBHKEHHUE U3 OJJTHOU TOUYKH C
MOCTOSIHHOM U OJTMHAKOBOM CKOPOCTBIO 5 KM/Y.
JIBrKEHNE ITyTHUKOB MPSAMOJIMHENHOE. YTOII MEXIY
BeKkTOpamu ux ckopocteit 60°. ITyTHUKH yaansioTcs
JpPYT OT Apyra cO CKOPOCTBIO

A) 5\/ 2KM/1£ :
B) 10xm/u;
C) 2,5km/u4;
) Sxm/4;

E) 5'\/3701/1/1{_

49



Bapuanr 2

Ne Bonpocsl BapuaHThI 0TBETOB
1 PaBHOYCKOpEHHOMY JIBM>KEHUIO, TP KOTOPOM BEKTOp YCKOpeHHs HampaiieH | A) Toubko 1;
MIPOTHBOIOJIOKHO BEKTOPY CKOPOCTH, COOTBETCTBYET I'pauK B) 1, 2,3;
A C) Tonbko 2
1 ) Tonbko 3;
E) 1,3.
2
3
»t.c
2 Teno aBMKETCS 1O OKPYKHOCTHU C IIOCTOSHHOM 110 MOAYJIIO CKOpocThio. Ecii | A) He u3MeHuTcs;
CKOpPOCTb YBEJIHYUTH B J[Ba pa3a, a paguyc OKPYKHOCTU OCTaBUTh B) ymenbuuTcs B 4 pasa;
HEU3MEHHBIM, TO EHTPOCTPEMUTEIBHOE YCKOPEHHE C) yBenuuuTcs B 2 pasa;
) ymeHbIIHUTCS B 2 pasa;
E) ysenmuurcs B 4 pasa.
3 TpamBaii, 1BUrasch OT OCTAHOBKHM paBHOYCKOPEHHO, npoiuen myTh 30m 3a 10c. | A) 4,5m/c;
B koHIle myTH OH IpuoOpen CKOpoCTh B) 7,5m/c;
C) 9wv/c;
) 6Mm/c;
E) 3wm/c.
4 Ha pucynke npencrasiex rpaduk 3aBUCUMOCTH ITyTH, TPOHAEHHOTO A) 20m;
BEJIOCUIIEAUCTOM, OT BpeMeHHU. 1y Th, IpoiiieHHBbIN BETOCUNIEANCTOM 3a B) 12m;
uHTEepBaa BpemeHu ot t1=1¢ no t,=4c, paBen C) 15m;
) 3m;
E) 9m.
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15‘E “““““““““ .
S — /!
9 ___________ I i E
6 AR
Iy AR
0 1 2 345  tc
[Toe3n mien mosoBUHY BpeMeHH t cO CKOPOCThIO & = 10kmlu, , MOJIOBUHY ]‘:) :(S)Kqu;
BPEMEHH — CO CKOPOCTHIO & =30km /. Cpennsist cKopocTh moe3/ia C; 40Ex /2:
) 50xm/y;
E) 42xm/u.
VpaBHeHHE KOOPANHATHI aBTOMOOHS X = 100+4t-3t2, e koopauHaTa X - B M, | A) -6 METpOB;
Bpems t - B cek. Koopaunara aBToMOOWIIsS B HaYallbHBIIT MOMEHT BPEMEHU B) -3 meTpoB;
paBHa C) 3 metpa;
1) 4 metpa;
E) 100 metpoB
IIpu ckopoctu 30 M/c Bpems 1osiHOTro TopMokeHus 15 c. Monynb BekTopa A) 2m/c?;
YCKOpPEHUS PaBEH B) 450 m/c?;
C) 3 m/c?;
) 15 m/c?;
E) 0.

Ecnu conpoTtuBienue Bo3ayxa npeHeOpeyb, TO IBMKEHUH TeJl, OPOIIEHHBIX
BEPTUKAIBHO, TOPU3OHTAIBHO | O] YTJIIOM K TOPHU30HTY OOIIHMM SIBJISIETCS TO,
9TO

A) BO Bcex cllydasx JBHKEHUE PSIMOIMHEWHOE;

B) Bo Bcex ciryuasix IBM)KEHUE PAaBHOMEPHOE;

C) HauanbHast CKOPOCTh 3HAYUTENHLHO O0JIbIIE
CKOpPOCTH MaJICHHUS;

J1) B0 Bcex ciydasx TeJo ABMXKETCS C YCKOpEHHUEM (;
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E) HayanpHas CKOPOCTh 3HAUUTEILHO MEHBIIIE
CKOPOCTH MaJIeHUs.

9 I[To rpaduky 3aBHCUMOCTH MOAYJISI CKOPOCTH OT BPEMEHH ONPEACTIUTE A) 18m/c?;
YCKOpEHHUE MPSAMOJIMHEWHO JABMKYILETOCS Tela B MOMEHT BpeMeHu t=2cC. B) 3m/c?;
C) 9m/c?;
I 4,5m/c?;
E) 12m/c?.
t.c
10 C Oamnu BbicoTO# 10M OpocHIIM MsY BEPTUKAIBHO BHU3 C HAYAIIbHOM A) y=10-2t+10¢%

CKOPOCTBIO 2M/C, TIPH 3TOM ypaBHEHHe JBMKeHHs Msda (g=10m/c?)

B) y=10+2t+5t%;
C) y=2t-10t%;

D) y=10+2t-10t%;
E) y=10-2t-5t2,

OTtBeThI K TecTaM «MexaHuKa»

Ne papuaHTa BapuanT 1 Bapunant 2

Ne 3aanus
1 B I
1 E E
3 C bl
4 E E
5 E I
6 B E
7 A A
8 B I
9 E B
10 A E
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Tema 2. OcHOBBI MOJIEKYJIAPHON GU3MKH U TEPMOJANHAMUKHU

Tecmosbie 3a0anus

Bapuanr 1

1. Bayuton BMecTUMOCTBIO V1 = 0,02M3, coep Kaluil BO3AyX MO AaBiIeHUEM p1 = 4 105Ha,
COENIMHAIOT ¢ GAIIOHOM BMeCTUMOCTBIO V2 = 0,06M°, 13 KOTOPOTro BO3AyX BbikauaH. Haiitu
JaBJICHUE P2, YCTAHOBUBIIIEECS B cocynax. Temmneparypa moCcTOsSHHA.

A) 10™1a.

B) 10°TTa.

C) 2-10°Ta.

D) 10*ITa.

E) 10°T1a

2. YxaxuTe ycioBue tiaBanus tena (Fa — ApxumenoBa cuia).
A) mg>F;;

B) mg<F,;

C) mg=Fa.

D) mg<<F;;

E) mg>>F,

3. B HexoTOopoM mpoliecce 1aBlIeHHE HICaTIbHOTO ra3a yMEHBIIIIOCH B 3 pa3a, a 00beM
yBenuuuics B 2 paza. Macca raza — const. [Ipu atom Temnieparypa rasa

A) yBenuuuiach B 2 pasa;

B) ymensmunace B 3 pasa;

C) ymenbuunace B 1,5 pasa;

1) yBenuuunacse B 1,5 pasa;

E) ymensbmunacs B 6pasa.

4. T'a3 B xonmdecTBe | kMomb Tipu Aapiennn 1 MIla u temneparype 127°C 3aanmaer o6bem
(R=8,31Ix/moib-K)

A) 0,1055m3;

B) 0,3324m5;

C) 0,3m3;

) 1,055m%;

E) 3,324n°.

5. TTnot, cnenanusii n3 10 6peen oobeMoM 1o 0,6 M° kaxmoe (700Kr/M>, Poza=1000kr/M°),
MIMeeT MaKCHMAJTbHYIO MOABEMHYIO CHITY

A) 17 kH;

B) 42 xH;

C) 60 kH:

1) 19 xH;

E) 18 kH.

6. B 5kr raza comepxurcs 15-10% monexyn. MonspHas Macc rasa paBHa (Na=6,02-10%*monp?)
A) 30-10kr/mMoi;
B) 10-103kr/Mons;
C) 20-10"3kr/Mons;
1) 50-10"3kr/Moub;
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E) 40-10"3kr/Momb.

7. YtoObI pu MOCTOSITHHOM JIaBIICHUU Ta3a €ro TeMIepaTypa YMEHBIITIIACH B 3 pa3a, 00beM rasa
HY’KHO

A) yBenuuuThH B 6 pas;

B) He u3mMeHsTS;

C) ymenp1IuTh B 3 pasa;

J1) yMeHbIIUTH B 6 pas;

E) yBenuuuTts B 3 pasza.

8. Jlns marpesanus 100r cunmna ot 15 10 35°C Hano coobmuTs Temy 260 JIK TEmIoTHL.
OnpeaenuTh ero yIAeIbHYI0 TEIIOEMKOCTb.

A) 260 Ix/(kr-K);

B) 1,3 Ix/(xr-K);

C) 0,26 [Ix/(xr-K);

) 0,13 Ix/(xr-K);

E) 130 JIx/(xr-K).

9. Eciii Macchl MOJIEKYJT pa3IMYHbIX UCATBHBIX Ta30B Pa3INdaloTcs B 4 pasa, a TeMIIepaTyphl
ra3oB OJJUHAKOBBI, TO CPEIHUE 3HAYCHHSI KBAAPATOB CKOPOCTEH MOJIEKYT

A) OIMHAKOBHI;

B) otnuuarotes B 2 pasa;

C) otnnuaroTcs 8 pas;

M) otnnyarotcs B 4 pasa;

E) otnnyarorcs B 16 pas.

10. B xoopnunatax P, T u300pakeHbl H30X0pHI (Macca ra3a 0JJUHAKOBA BO BCEX MPOIIECCAX).
MakcumaabHOMY 00bEMY COOTBETCTBYET I'paduk

A) 4
B) 1;
C)2;
1) 3;
E) 5.

Bapmuanr 2

1.Ha nuarpamme p — V npuBeieHsl rpaduku JBYyX IPOLECCOB UCATILHOTO Ta3a: MpHU Mepexoie

mle2u3s2sB3.
P
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0 »V

DTO mpoLecchl

A) N3o006apHOe oXJIaKIeHUE U U30TEPMHUECKOE PaCIINPEHUE;
B) H300apHoe pacuirpeHne U H30TEPMUIECKOE CKATHE;

C) U306apHoe HarpeBaHue U U30TEPMUUECKOE PACIIUPEHUE;
) N306apHoe HarpeBaHue U U30TEPMHUUECKOE CKATHUE;

E) U306apHoe oxnaxaeHne u N30TepMUIECKOe CHKaTHe.

2. Ecnu macca MOJICKYIJIbI IEPBOTO UACAJIBHOI'O I'a3a B 4 pasa 0oJIBIIIE MACChI MOJICKYJIBI BTOPOT'O
rasa, a TCMIICPaTyphbl 000MX ra3oB OAWHAKOBBI, TO OTHOHMICHUC CPCAHUX KBAAPATHUYIHBIX

9,18,

CKOpOCTEU MOJIEKYJI ra30B
A) 1/4;

B) 1/2;

C)2;

D) 8;

E) 4.

paBHO

3. B 6amnone o6bemom 30 M HAXOAUTCS BOAOPO MO AapieHueM 5 MITa npu TemiepaType
27°C. Onpenenure Maccy rasa, CuuTas BOJOPOJ HACATbHBIM Ta30M.
(MH =2.10° % ;Rr= 8,31ﬂ—9’cj
2 MOJIb Mo - K
A) 1,2kr,
B) 0,24kr;
C) 0,12kr;
M) 60r;
E) 12r.

4. TIpu oxNaJAeHWH UAEaTbHOTO Ta3a ero TeMrepaTtypa ymenbumiack ot 711°C mo -27°C. Ipu
ATOM CpEeNHssl CKOPOCTh TEIUIOBOTO JBM)KEHUST MOJIEKYJI YMEHBIIUIIACh B

A) 3 pa3za;

B) 2 paza;

C) V2P,

i V3P4

E) 4 paza.

5. TemmiepaTypy cMecH, IOJTyYSHHOU MTPU CMEIIMBAHUHT JBYX PA3HBIX KHJIKOCTEH C Pa3HBIMU

TCMHepaTypaMI/I, MOXHO BBIYUCIIUTE 110 (bOpMyHe
L.b

A) 2 2
t, +t,

B) 2 ;
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m,t, + m,t,

) m, +m, :
ct, +¢C,t,
hiy) c,+¢C, :

c,mt, +c,m,t,
gy GM+cm,

6. KonuuecTBo BelecTsa B ixKele3Hol oTiuBke 06bemom 28-10° M® paBHO (oTHOCHTETbHAS
aTOMHas Macca yene3a 56 r/MoIb, IIOTHOCTH xkene3a 7,8:10° KF/M3)

A) 436,8kr;

B) 218,4kr;

C) 23,5-10%° momnekyu;

J1) 3900 moub;

E) 1800 momnb.

7. Ha p.V-nmuarpamme n300pakeHO HECKOJIBKO M30TEPM HeaabHOro raza. Hanbosee BbICOKast
TeMIiepaTypa COOTBETCTBYET U30TEpPMeE

P
\ |
A)l;  B)2; C) 5; 1) 4; E) 3.

8. Uucno Moneky, coepsKaluxcs B Kare BoJsl Maccoii 0,2 rpamma

(M =18-10° <N, = 6,02-1023/140/113‘1)
MOJlb
A) 6,7-10%%;  B) 6,7-10%; C) 6,7-10%; 1) 6,7-10%; E) 6,7-10%.

9. Ipu kounencauuu 20 T BOASHOTO Mapa npu 100°C BbIIENUTCS KOTMIECTBO TEILIOTHI
(r=22,6-10°JIx/xr)
A) 4 x]JIx; B) 4,55 x/Ix; C) 900 JIx; 1) 455 JIx; E) 45,2 xJIx.

10. Temniepatypa, pu KOTOPOM CpeHss KBaJpaTHUHasi CKOPOCTh MOJIEKYJI KHCIOPO/1a

M=32.10°-_R= 8,31ﬂ—9’cj

9 =400/ c, paBHa MOJIb monw - K

A)S515K; B)411K; C) 205 K; ) 309 K; E) 104 K.
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BOoo~NoOR~WNE

0.
. ®usnueckuii cMmpica kodddurnmenta borpimana
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

ITaJJ0OHBLI OTBETOB

Ne papuanTa BapuanTt 1 Bapuanr 2

3a/laHuA
1 E C
1 C B
3 C C
4 E B
5 E E
6 C Ji|
7 C A
8 E Ji|
9 Ji| E
10 E C

Bonpocwi k onpocy

Omnpenenenue uaeaabHOro rasa
OcHoBHble nosioxeHuss MKT
Jloka3arenbcTBa K KaKaA0My nonoxxennro  MKT

ITossICHUTD 3aBUCUMOCTD CHUJI MOJICKYJISIPHOI'O B3aHMOHeﬁCTBHH OT paCCTOAHUA

Omnpenenenre OTHOCUTEIFHON MOJICKYJISIPHOI MacChl
Onpeznenenne MOJISIPHONH MacChl

Uro onpeaenser unciao ABoragpo?

Yem 00ycioBiIeHO aBieHue ra3a?

Omnpenenenue TeMnepaTypbl

Yro 03Ha4aeT abCOTOTHBIN HYJIb TEMIIEPaTyphI?

Ornpeznenenne U30MporeccoB

3axoH boins-Mapuorra

3akon I'eii-JIroccaka

3axon [lapns

3akoH /lanbTOHA

Onpenenenne MKT

Ornpenenenne TepMOAMHAMUKH
OrnpezienieHre TerI0BOTO PAaBHOBECHS

Yrto Takoe BHYTPEHHSSA SHEPTUsl?
Ornpezenienne KOJINYeCTBA TEMIOThI

Pabora B TepMonHaMuKe

IlepBbIil 3aKOH TEPMOJAMHAMUKH

YTo Takoe TeNnOBOM JABUTATEIIb?
Ornpenenenne aqnadaTHOTO Tpoliecca

UYro Takoe KITJI?

WneannHas TemioBas MalllHa

Ornpenenenne yaenbHOU TEMI0EMKOCTH
Onpenenenre yIeabHOW TeIIOTHI MIJIaBJICHUS
Omnpenenenue yeabHON TEIUIOTH TapooOpa3oBaHUs

Tema 3. DnekTpoAMHAMHUKA

Bonpocul k onpocy
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1. DnexkTpruueckuM TOKOM Ha3bIBaeTCH ... 3apsDKEHHBIX YacTull. (Hanpaesnennoe ynopsaoouennoe
osudicenue.)

2. Enunnna snekrpuueckoro conporusieHus. (1 Om.)

3. ®opmyna 3akona Oma s yuactka enu. (I=U/R)

4. OCHOBHOE JICHCTBHE JIEKTPUUECKOTO TOKA. (Maenumuoe)

5. MolHoCTh paBHa OTHOLIEHUIO Pa0OTHI KO ... (Bpemenu.)

6. 3aKOH O TEIUIOBOM JICHCTBUH TOKA IPUHAJICHKHUT ... ([[ocoyaro-Jlenyy.)

7. Ilpu mociie[oBaTeIbHOM COTPOTHBICHUH TPOBOHUKOB HAIIPSHKCHHUE TIPSIMO
MPOMOPLUUOHAIIBHO ... (MXx conpomuenenuro.)

8. Kak HaiiTi ob1iee conpoTUBICHNE POBOAHUKOB, COCTUHEHHBIX

napaiensao? (1/R=1/R1+1/R2; R=R1R2/R1+Ry)

9. [IpnunHO CONMPOTUBIICHHUS SIBJISETCS B3aUMOICUCTBUE ABUKYILIUXCS

3IEKTPOHOB C ... (Monamu kpucmannuueckou peuiemxi.)

10. YcnoBueM cyliecTBOBaHUS SJIEKTPUUECKOTO TOKA SBJISICTCS] HAJIMYUE CBOOOJIHBIX 3apsiIOB
u ... (Hanuuue snexkmpuuecxoco nons.)

11. Enquauna DJ1C. (1 B.)

12. DnexkTpuyeckoe COMPOTUBICHNUE 3aBUCUT OT JUIMHBI POBOIHUKA, TUIOIIAIN MTOMIEPEYHOTO
cedyeHus u ... (Pooa mamepuana.)

13. Bce moTpeOuTeny HaXxOAATCs MO OJHUM M TE€M K€ HalpsiKeHUeM

npu (Ilapannenvrom coeounenuu.)

14. DnexkTpruyeckoe HaMPsHKEHUE UBMEPSIOT ... (801bMMempoM), KOTOPBIN T0JKEH

UMETH ... (Ponvwoe conpomusnenue.)

15. ®opmyna paboTs nekTpudeckoro Toka. (A=IUt A=I?Rt ;.=U?/R*t)

16. 1 kB1*u equnnna ... (Pabomot)

17. ®opmyna D/C. (E=Acm/q)

18. KopoTkoe 3amMblkaHN€ BO3HUKAET, €CIU ... (Bruewnee conpomusnenue yenu mano.)

19. AMrniepmeTp BKITtOUaeTcs B 1enb. (Ilociedosamenvho.)

20. TTpu nmapamteTbHOM COCTMHEHUH CHJIa TOKA B HEPA3BETBICHHON 9acTH

enu pasHa ... (Cymme cun mokos 6 pazeemenenusx: log =1 + 12)

21. CTopoHHHE CHIIBI B OTJIMYUE OT KYJIOHOBCKHUX ... (Henomenyuanvhoi.)

22. Cuna ToKa paBHA MPOU3BEICHUIO CKOPOCTH JIBHKEHUS DIIEKTPOHOB, UX 3apsija, IUIOoaan
MOTIEPEYHOr0 CEUEHUsI NIPOBOAHUKA U ... (Konyenmpayuu snexmponos.I=enSV.)

23. DneKTpUYECKH TOK B IPOBOJIHUKE co37aeTcs ... (C80600HbIMU IeKmpOoHaMiL.)

24. ®opmyna 3akona J[xoyna-Jlenna. (Q=I°Rt.)

25. Ilpu mapamiensHOM COeIMHEHUH CHJIa TOKa MEHBIIIE B TOM IIPOBOIHUKE, TIe
COTIPOTHUBIIEHUE ... (Porvue.)

26.ITone, B m000W TOYKE KOTOPOTO CHJIa JCMCTBHS Ha MArHUTHYIO CTPENKY OJWHAKOBa IO
MO/TYJIIO ¥ HAIIPaBJICHUIO (00HOPOOHOE MacHUmMHOE),

27.CusoBoe ToJie, IeHCTBYIOIIeEe Ha IBIKYIIHECS dJCKTPHUSCKHE 3apsaaa U Tena (MacHumHoe),
28.Eqununa snekrpoemkoctd B CU (@apao);

29.Enununa marautHoi unaykiuu B CU (Tecna);

30.Kakoe mosie 00pa3yroT MOpOKIAIOIIHNE IPYT APyra NEPEMEHHBIEC dJIEKTPUUECKOE U MarHUTHOE
nose (asexmpomacHumuoe),

31.CriocoOHOCTh Pa3HOMMEHHBIX 3apSIOB (npumscueamocsi);

32.Eaununia uHOYKTUBHOCTH (I enpu);

33.0cHOBHas XapaKTEPUCTHUKA DIEKTPHUECKOTO MO (HANPANCEHHOCD ),

34.YcrpoiicTBo, MpeAHa3HAYCHHOE ISl HAKOILUICHHS 3apsijia ¥ dHEPTUU DIICKTPUYECKOTO OIS
(konoencamop);

35.Uto HaxoaUTCs MEXKIY TUIACTHH TUIOCKOTO KOHJIeHCaTopa (Ousiekmpux);
36.110/105KUTENBbHBIN HOCUTEND 3apsiaa (npomon);

37.0TpunaTeNbHbI HOCUTENb 3apsa (21eKmpoHn).
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38.Kyna HampaBiieH BEKTOp MarHMTHOM WHIYKIMU TOJS B TOYKE A, HaxoAsuIeHcs Ha OCHU

KpyroBOro Toka?’(6npaso)

38. B uém 3akiroyaercs SIBICHUE DSJIEKTPOMAarHUTHONM HMHAYKUUU (8 noseleHuu moxa 6
NPOBOOHUKE NPU NepecedeHuu UM MACHUMHO20 NOJis)

39. SBnenue Bo3HukHOBeHUs DJIC MHAYKIMU B MPOBOJHHUKE B pe3ysibTaTe€ M3MEHEHHUS TOKa B
HEM HA3BIBAIOT... (CAMOUHOYKYUELL).

40. IToyemy MarHuTHOE TOJIe BCEraa SBIBSIETCS BUXpeBBIM monem? (Ilomomy, umo cunosvie
JUHUU MACHUMHO20 NOJISL 6Ce20a 3aMKHYMbl.)

41. Kaxk Ha3pIBalOTCS JMHHUM, BJAOJb KOTOPHIX B MAarHUTHOM TIIOJi€ PacHojlaraloTcsi OCU
HEOOJIBIINX MArHUTHBIX CTPEIOK( MacHumHble)

42. Yo TaKoe MEKTPOMATHUT (KAMYUIKA C HCENE3HBIM CEPOCUHUKOM GHYMPU)

43. Y Kakoro u3 IOJIOCOB MPOSBISETCS Hauboyiee CUIBHOE MAarHUTHOE JCWCTBUE Yy MarHHUTa
(80371€ 0O0UX NONIOCOB)

44. VICTOYHUK 2JIEKTPUYECKOTO MOJIs: (7000 JIEKTPUUECKH 3aps)

45. B mpoBoIHUKE OTCYTCTBYET 3JeKTpuueckoe moje. Kak naBuUXKyTcs B HEM CBOOOJHBIC
3apsKEHHBIC YaCTHIIBI? (XA0MU4HO)

IIpakTHyeckass NOATOTOBKA:

Pa3paboraTh npe3eHTanuio 00 yueHbIX, BHECIINX 3HAUUTEIbHBIN BKIIAJ B pa3BUTHE

AIIEKTPOAMHAMUKH. [10ATOTOBUTH MHCTPYKILIHUIO IO PA0OTE € AIIEKTPHUECKUMHE ITPHOOpaMH

Pa3paboraTh npe3eHTanuio mo reMe: « ANeKTPOu3MepUTeIbHbIe TPUOOPHI».

Ha ctenne ymers pacno3HaTth KOHTPOJIbHO-U3MEPHUTENbHbIE IPUOOPHI M UX Ha3HAUYEHUE.
Ilpakmuueckue 3a0anus

3aganue 1 DnexkTpocraTuka

Vcenosue Tpu oauHakoBbIX TOYedHBIX 3apsaa ql=q2=q3=1 HKn HaxomsaTcs B Bakyyme
BEpILMHAX PAaBHOCTOPOHHETO TPEYrojibHUKAa cOo cTopoHOM 1=20 cM. Ompenenutb MOIyJdb U
HarpaBjeHue cuibl F, 7efiCTByIOIEN Ha OJIUH U3 3apsiIOB CO CTOPOHBI IBYX JIPYTHUX.

Pemenue

ITo 3akony Kynona, cuia B3aumMoaeicTBus Mexny AByMs 3apsaaMu paBHa: F =14 € € 0 open
ql|-openq?2|r2 F=14nee0ql-q2r2 Tak kak 3apsabi paBubl, o F 1 =F2=14m1ee0q2r2
F1=F2=14nee0q2r2 Cuny F3 MOXHO HaliTM U3 TEOMETPUYECKMX COOTHOLIEHMH JJIs
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paBHOcTOpOHHErO TpeyroiabHuka: F3=2F 1 cos30°=12nee0q2r2-cos30F3=12-3,
14-8,86-10-121-10-9-1-10-94-10—-2-0,86=0,4-10—-6H
F3=2F1c0s30°=12nee0q2r2-cos30F3=12-3,14-8,85-10-121-10-9-1-10-94-10-2-0,86=0,4-10-6H
Otger: 4 MxH.

3apanme 2 [locTosiHHBIN TOK

YcnoBue: ompenenure CUIy TOKa B MPOBOJHUKE, €CIIM €ro compoTuBieHue paBHo 60 Owm, a
HaIpspKEHUE Ha KOHLAx nposojgHuka 120 B.

Pemenune: sTo kimaccuyeckas 3ajgada Ha 3akoH Oma s yyacTKa IeMH, MO KOTOPOW TeueT
nocTostHHbINA TOK. [1o 3akony Oma: [=U R1=12060=2 A I=URI=12060=2 A

Otger: 2A.

3aganme 3 DneKTpOMarHuTHas UHAYKIUS

VYcinosue B omHOopomHOM MarHUTHOM monie ¢ mHaykiueid B=0,4Tn ¢ gactotoir 480 o6/muH
paBHOMEpHO Bpamiaercs pamka. Ilnomans pamxu S=200cM, B pamke coaepxkutcs N=1000
BUTKOB. Kakoe wmraoBeHHoe 3HaueHue OIJIC cooTBEeTCTBYET yrily moBopora pamku B 30
rpagaycoB?

Pemenne: CorgacHO 3aKOHY 3JIEKTPOMAarHUTHOM WHAYKLIMM, MIHOBeHHoe 3HaueHue JOJIC
MOXHO ompeaenutb mo dopmyne: € = — N d @ d t e=-Ndddt MarautHbeiii notok @,
IIPOHU3BIBAIOLIMI BpAIIAIOIIYIOCS PAMKY, U3MEHSETCSl BO BpeMeHHU 1o 3akoHy: @ =B S cos o t
o = 2 1 n ®=BScosoto=2nn uddepennupys no BpeMeHU BbIpaXKEHHE AT MArHUTHOTO
notoka, BeipazuM DJIC: d ddt=d(BScoswt)dt=—BSosinote=NBSosinot
dddt=dBScosotdt=-BSwsinote=NBSwsinwt IlojcTaBuM BbIpakeHHE IJIs YIJIOBOM YacTOTHI U
BeunciauM: €e=2nnNBS -simwt=2-3,14-8-1000-0,4-2-10-2-0,5=201 B
e=2nnNBS-sinwt=2-3,14-8-1000-0,4-2-10-2-0,5=201 B

Ortset: 201 B.

3amanne 4 MaroutHoe moie

VYcnosue. Ilo miMHHOMY mHpsIMOMY TOHKOMY MpoBoAy Teuer Tok cuioi I=10 A. Kakosa
MarHuTHas MHAYKUUA B mois, co3gaBaeMoro NMpoBOJAHMKOM B TOUYKE, YIAJICHHOW OT HEro Ha
paccTosiHuE =5 CM.

Pemenue

l I1o moky
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MarauTtHoe 1noJjie 0ECKOHEYHO JJTMHHOTO MPOBOJHHUKA C TOKOM 00JIalaeT OCEBON CUMMeETpHUEH.
3HaueHWe MArHUTHOM WHAYKIMKM BO BCEX TOYKAX, JICKAIIMX HAa OKPYKHOCTH B
NEePHEHANKYISIPHOW TPOBOJHUKY IIJIOCKOCTH, Oynmer oamHakoBo. [lo 3akony buo-Casapa-
Jlarmaca: B=p 012 n r B=p02nr

Pemenue : IlogcraBuMm 3HaueHus u BerurcauMm: B=1,25-10-6-102-3,14-5-10—-2=30
-10—6 TnB=1,25-10-6-102-3,14-5-10-2=30-10-6 Tn

Ortser: 30 MxTm.

3ananme 5 Pabora u MOIIHOCTH TOKA
Ycnosue KakoBa paboTa 2JIeKTpUYECKOro TOKA B MasIbHUKE, €CIIHM CHJIa TOKa B SN paBHA 2 A,
a comnporusieHue nasnbHuka — 40 Om? Bpems pabotel nasmbHuka — 15 munyTt. Kakoe
KOJIMUECTBO TEIUIOTHI BBIACIUTCS B MasUIbHUKE 32 3TO Bpemsi?
Pemenne Ilo 3akony [Ixoyns-JIeHia, korja mo HEMOJBMKHOMY MPOBOJHUKY COMPOTUBIICHUEM
R tedet ToK, Beigensercs koaudecTBO TemIoThl: A Q=1U At=12 R A t AQ=IUAt=I2RAt 310
u ecTh pabora Toka: A = A Q A=AQ IloxcraBum 3HaueHus 1 Beraucaum: A =12 R At=4-40-
900 =144 « [I x A=I2RAt=4-40-900=144 Ik

Otger: 144 xJ[x.

Tema 4. Kojie0anue ¥ BOJHBI

KpoccBopa

” ‘

11

13

JpeBHerpeuecknil yu€Hblil, KOTOPBIA BBEN IIOHATHE aTOM.

Pycckuit yu€Hbli, BBIBENI ypABHEHUE COCTOSHUS UICAIBHOIO rasa.
Hewmenxuit ¢pusuk, B 1920 rony usmepust CKOpOCTb JBUKEHHUS MOJIEKYJI.
Benukuii pycckuil yu4€HbIi, pa3BUil MOJIEKYISIPHO-KUHETUYECKYIO TEOPHIO.

oSS
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5. ®panmysckuii pusuk, B reuenue 10 et padoran B Poccun, skCiepuMEeHTAILHO BBIBET
ypaBHEHUE COCTOSIHUS UI€ATIbHOTO rasa.

Benukuil aHrMiickuil y4€Hbli, B 4€CTh KOTOPOTO HAa3BaIW €IMHUILY U3MEPEHUS SHEPTUH.
@paniy3ckuii (U3MK, OTKPBUT 3aKOH H30TEPMUYECKOT0 IPoLIecca.

AHrIuiCKU yIEHBIN, BBET aOCOIOTHYIO KAy TEMITEpaTyp.

WtanbsiHCKUI y4€HBIN, ONIPEIEI KOJUYECTBO MOJIEKYJI B OJTHOM MOJIE BEILIECTBA.

10 Hewmenkuii yuéHslii, Bpau, OJJUH U3 COABTOPOB 3aKOHA COXPAaHEHUS YHEPTHH.

11. Benukwii HeMEIKUN yIEHBIN, 00BICHUIT OPOYHOBCKOE ABHKCHUE.

12. Hemenkwuii ¢pusuk, chopMyIupoBall BTOPOH 3aKOH TEPMOIUHAMUKH.

13. Aurnmiickuii y4€HbIi, OTKPBLI 3aKOH AaBICHHUS CMECH T'a30B.

©ooNe

KnroueBoe c10B0: TEopusl, KOTOpasi ONUCHIBAET IPOLIECCHI, HE YUUTHIBASI MOJIEKYJISIPHOE
CTPOEHUE BELECTBA.

OTBeTbI
Kpocceopo.

Hemoxpur
Menneieen
[Irepn
JlomoHOCOB
Kitanelipon
Jxoyib
Mapuott
KensBun
ABoraapo
10 Maiiep

11. DitamTeliH
12. Knay3suyc
13. anbToH.

CoNoR~wWNE

Tema 5. OnTuka
Bua xonTpoJisi — onpoc

BOI’lDOCbl K onpocy

1. Ilpupona cera. CKOpPOCTh pacHpOCTPAHEHUs CBETA. 3aKOHBI OTPAXEHUS U IPEIOMIICHUS
cgeta. [lonnoe orpakenue. JInn3bl. ['na3 kak ontuueckas cucrema. OnTudeckue npudopsl.
2. BonHoBble cBoiicTBa cBeta. MHTepdepeHius cBeta. KorepeHTHOCTb CBETOBBIX Jyyeil.
Untepdepenius B TOHKMX IuieHKax. [lomocel paBHO#l Tommmubl. Konbua HbroToHa.
Hcnonb3oBanue HHTEp(EPEHIIUN B HAyKe U TEXHHKE.
3. Iudpaxuus ceera. Judpakius Ha men B mapajuieIbHbIX JTydax. Judpakiuonnas pemeTka.
[Tonsitue o ronmorpagumu.
4. Ilomspuszanus mnomnepeuHslx BoaH. [lomspusanus cBera. J[BOWHOE ITydenperoMIICHHE.
[Tonstponnel. lucniepcus ceera.
5. Buasl cnektpoB. CriekTpsl ucnyckanus. COEeKTphl MOTJIONIEHUS.
6. YabrpaduoneroBoe u uHOpakpacHoe u3aydeHus. PentreHoBckue nyuu. Mx mpupona u
CBOMCTBA.

Ilpakmuueckue 3a0anusn

3ananue 1 na uaTepdepeHno

YcnoBue: mpy Kakoi JUIMHE BOJIHBI MOHOXPOMATHYECKOTO CBETA, MAJAI0LIEr0 HOPMAILHO Ha
MBUIBHYIO TUIEHKY (n=1,3) Tonmuuoit 0,1 MKM, OTpa)keHHBII CBET Oy1eT MaKCUMAaJIbHO
YCUJICHHBIM B pe3yJjbTare HHTepdepeHuuu?
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Pemenne Ontuyeckast pa3HOCTh X0/1a MIPU UHTEPPEPEHIIUU B TOHKUX TUIEHKAX B OTPAKEHHOM
cBere paBHa: A=2d Vn2—sin 2 a— A 2 A=2dn2-sin2a-A2 Tak Kak majeHmne HOPMAIBHOE, TO O
=0 0=0, a 3Haynut sin o = 0 sino=0. Torga: A=2 dn —A 2 A=2dn-A2 Makcumym
Habmomaercsimpu A=kA, k=0,1,2...A=k\ k=0,1,2... 3vaunt: k A=2dn—A2A=4dn
2k + 1 kA=2dn-A2A=4dn2k+1 [Inas K=0k=0u k=1k=1 nonygaem: A0=4dn=4-10—-7-1
,3=4-10-7mMmA1=4dn3=1,33-10—7 m A0O=4dn=4-10-7-1,3=4-10-
TMA1=4dn3=1,33-10-7m

OrBer: A0=4-10—7™M; A1=1,33-10—7mA0=4-10-7m; A1=1,33-10-7M. 3agauya o
OTITHKE

3ananue 2 Ha nudpakIuo

YcnoBue: Ha TUPPaAKIMOHHYIO PEIIeTKY, coaepxkaityto 400 mTpruxoB HA MM, TTa/Ia€T HOPMAIILHO
MoHoxpomaTtuieckuii cet (600 Hm). Haiitn o6mmiee uyncio nudpakiimoOHHBIX MAaKCUMYMOB,
KOTOPBIE JIAeT 3TA PeIIeTKa.

Pemenue YpaBuenue nudpakiroHHou pemerku umeeT Bua: d sin @ =k A dsing=kA Makcumym
HaOmomaercs mpu sin @ = 1 sinp=1: d =k m a x A k m a x = d A d=kmaxikmax=dA Tak kax
nepuos pemetky paBeH d =1 nd=In, To k max =1 n A kmax=InA. [Tomryqaem: kmax=14 -
105-600-10-9=4, 17 kmax=14-105-600-10-9=4,17 k m a x = 4 kmax=4 OO0mee
KoJIn4ecTBO MakcuMyMoB: N=2kmax+1=2 -4+ 1 =9 N=2kmax+1=2-4+1=9

Otser: 9.

3agaya 3 Ha nosspU3aLUIO

YcnoBue Yros Mexay MIOCKOCTSMHU MPOIYyCKaHus MoJsipu3aTopa u aHanuzatopa paseH 30°. Bo
CKOJIBKO pa3 yMEHBIIIAeTCS MHTCHCUBHOCTh CBETA, BHIXOSIIETO U3 aHAIN3aTOPa, €CIIU YO
YBEJIMYUTH 10 45°.

Pemenue Ilocne npoxoxaenus nonsipuzaropa umeem: I 1 =12 10 [1=1210 Ilocne
MPOXOKJICHHS aHalu3aTopa ¢ ydyetom 3akoHa Mamroca: 12 =11 cos 2 ¢ [2=I1cos2¢ Torma: I 2
=1210cos 2 ¢ 12=1210cos2¢ 3nauut: ['21"2=cos2 ¢ 1 cos292=cos230cos245=1,
5 121"2=cos2¢1cos2¢p2=cos230cos245=1,5

Otser: B 1,5 paza.

3anaua 4 (reoMmeTpruecKast ONTHKA)

VYcnoBue: Ha pacCenBaIONIYIO JIMH3Y BIOJIb TJIABHON ONTHYECKOW OCH Ma/laeT MapasuiebHbIH
My4OK CBETa TUaMeTpoM S5 cM. 3a InH301 Ha paccTosHuU 20 CM MOCTaBJICH SKpaH, HA KOTOPOM
MOJTy4aeTcsl KpyIJioe CBeTIIoe MATHO AuaMeTpoM 150 mM. Onpenenuts B ¢M IllaBHOE POKYCHOE
paccTosiHue IMH3bI. Pemenue

D=130 mMm

=50 2

L=200

Jlns penienus 3ajauy BOCIOIb3yeMcsi GopMyJIoi TOHKOM JIMH3BI, a TAaKXKe MoA00uemM
TpeyroasHuKoB. U3 pucynka BugHo, uto: D d = f+ L f Dd=f+Lf Breipazum nckomoe
paccrosnue: D f=df+dLf=dLD—-d=500-200150-50=100 MmMm=10 cm

Df=df+dLf=dLD-d=500-200150-50=100 mM=10 cm OtBeT: 10 cMm.
3agauya 5 (reomerpuueckasi ONTHKA)
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VYcnoBue Boiykiiblii MEHUCK M3TOTOBJIEH M3 CTEKJIA € MTOKa3aTesieM npeomiieHusi n =1, 5
n=1,5. Pannyc kpuBu3HBI BbIMYyKIJIOH MoBepXxHOCTH R 1 =22 ;4 ¢ ™ R1=22,4 cMm, paguyc
KPUBHU3HBI BOTHYTOM moBepxHOCTH R 2 =46 ,2 ¢ M R2=46,2 cm. Kak usmenurcs pokycHoe
paccTosTHuE 3TOH JIMH3BI B BOJIE TI0 CPABHEHHIO ¢ (DOKYCHBIM PAcCTOSTHUEM B BO3ayXxe?

Pemenne 3aBucumMocTh (POKYCHOTO PACCTOSIHUS OT PaJuyCOB KPUBU3HBI JIMH3BI BBIPAXKAETCS
dopmymnoii: 1 f=(n—1)(1R1+1R2) 1f=n-11R1+1R2 Ecnu nuH3y MOMECTUTH B BOIY TO
doxycHoe paccTosHHE OYJET YBEIMUMUBATHCA, TaK KaK OTHOCUTEIbHBIN MOKa3aTelb
TperoMIIeHUs AJis TpaHul Boja/ctekio n0=nnB=1,51,2=1, 25 n0=nnB=1,51,2=1,25
OyJleT MEHbIIIe UCXOTHOTO IS TpaHuIlbl Bo3ayx/cTtekno. 1 feo3nyx=(1,5-1)(122,4-
146,2)fBo3nyx=86,9 cmlfBoma=(1,25-1)(122,4-146,2)fBoga=173
,9 cmfBoga—fBo3znyx=173,9-86,9=87 cwm Ifsoznyx=1,5-1122,4-
146,2fB031yx=86,9 cm1fBoga=1,25-1122,4-146,2fBona=173,9 cmfBona-fBozmyx=173,9-
86,9=87 cm
OtBert: (hoKyCcHOE PacCTOSHUE YBEIUYUTHCS Ha 87 CM.

Tema 6. Di1eMeHTHI KBAHTOBOM (pU3NKHN
IIpakTuuyeckoe 3axanue (mecm)

Bapuanm 1
1. Kakotii 3apsii OKaKeTCs Ha JIByX IIMHKOBBIX TUIACTUHAX, OJTHA U3 KOTOPBIX 3apsDKeHa
HOJIOKUTEIBHO, & JIpyrasi OTPUIIATEIILHO, €CIIU X O0IY4UTh YIbTPAPHOICTOBBIM CBETOM?
A. 00e TutacTHHbBI OyIyT UMETh OTPHUIIATEIIBHBIN 3apsi
b. 00e macTuHbI OyyT UMETh TIOJIOKUTEIbHBIN 3apsi
B. Onna niiactuHa OyeT UMETh HOJIOKUTEbHBIN 3apsi, a Apyrast OTpHLATEIbHbINA
[".00€ TIacTUHBI OKaXYTCsl HE3apPSHKCHHBIMU

2. Kakue pakTopsl onpeessitoT KpacHyo rpanuiy ¢porodddexra?
A. BeIecTBO aHO/IA

b. BemecTBO KaToga

B. Ot yacToThI cBeTa, MaIalOIET0 HA MIOBEPXHOCTh aHOIA

I'. OT yacTOTHI CBETA, MMAIAOIICTO HA MIOBEPXHOCTH KaTo/1a

3. Kak u3MeHUTCSI CKOPOCTh BBUICTAIONTUX M3 BEIIECTBA YJICKTPOHOB, €CITM YaCcTOTa
00JTy4aroniero cBeTa yBeIHUUTCS?

A. yMEHBIIUTCS

b. yBenmuurcs

B. He usmenurcs

I".HeT BepHbIX BApUAHTOB OTBETA

4. JInuHa BOJIHBI 00Ty4YaroIIero CBeTa YMEHbBIIIIACHh B 2 pa3a. Kak u3aMeHnunace paborta BbIXoaa
AJIEKTPOHOB?

A. yMEHBIIUTCS

b. yBenuuurcs

B. He uzmenurcs

I".HeT BepHbIX BapUAHTOB OTBETA

5. Kak MoxHO 00BsicHUTH siBeHUE HoTodhdexra?

A. TOJIBKO BOJIHOBOH TeOpHel cBeTa

b. TonbKO KBaHTOBOW TEOPUEN CBETA

B. BostHOBOM M KBaHTOBOM TEOPHUSIMH CBETA

I".TOJIBKO ¢ TIOMOIIIBIO TEOPUHN NIEKTPOMArHUTHOTO o1 MakcBesia
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6. [Ipu ocBeneHNM TUIACTUHBI 3€JIeHBIM cBETOM (GoTodddekra HeT. byaeT mu oH Habmr01aThCs
pu 00JTyd4eHUH TOH K€ MJIACTHHBI KPACHBIM CBETOM?

A. Her

b. na

B. Henb3st TOUHO OTBETUTH

[".HeT BEepHBIX BApUAHTOB OTBETA

Bapuanr 2

1. Kak 3aBucHT 3anuparolee HanpspkeHHe GOTOTOKA OT IJTMHBI BOJIHBI O0Ty4aromero ceera?
A. IpsIMO TIPOTIOPLIMOHAIILHO JJIMHE BOJHBI

b. 06paTHO IPOMOPIMOHATIEHO JJTMHE BOJTHBI

B. PaBHo nanvHe BOJIHEI

I".HeT BepHbBIX BapMAHTOB OTBETA

2. Kak u3MeHHTCS cO BpeMEHEM Pa3ps]l OTPUIATENIbHO 3apsKEHHOM IMHKOBOM IIIACTHHBI, €CITU
ee O0JIy4IHTh yJIbTPadUOICTOBBIMU JTydaMu?

A. yMEHbLIUTCS

b. yBenmuuutcs

B. He uzmenurcs

[".HeT BepHBIX BapUAHTOB OTBETA

3. PaboTa BBIX0/1a 2JIEKTPOHOB ¢ TTOBEPXHOCTH 11e3us paBHa 1,9 3B. Bosnukuet iu hoTodrdhdexr
MoJ1 ACMCTBUEM M3IIy4YEHHUs, UMEIOIIETO JUTMHY BOJIHBI 0,45 MKM?

A. HE BO3HHUKHET

b.Bo3HUKHET

B. HegocTaTo4HO HCXOMHBIX JAHHBIX JIJIS OTBETA

I'. Henb3s TOUHO OTBETUTH

4.Yemy paBHa »HEprus, Macca U UMIYJbC (HOTOHA JUId peHTreHoBckuX Jyueit (7=1018 I'my)?
OTBETHUTH

A. 6,62%107 JTx; 7,3%107%kr; 2,2%10 24 kr * M/c

B. 6,62%107Y JIx; 7,3*¥107%%r; 2,2*10 20 xr * m/c

B. 6,62*%107° JIx; 7,3*10%r; 2,2*%10 “2° r * M/c

I.6,62%¥10° JIx; 7,3*%107%kr; 2,2%10 27 xr * m/c

5. Py6unoBbIit masep 3a Bpems t=2*107 ¢ uzmyuaer N=2*10'° xpantoB Ha jnHe BOTHBI 690 HM.
Haitgure MogHOCTh N1a3€pa.

6. Kakoif JuIMHBI BOJTHBI CIIEyEeT HAIPABUTH JIyYH HA TIOBEPXHOCTh IIMHKA, YTOOBI MaKCUMAaJIbHAS
cKopocTh (oTo31eKTpoHOB Obl1a paBHa 2000xkm/c? KpacHas rpanuna gotosddexra 11 HUHKA
paBHa 0,35 MKMm.

OTBeTHI.

Ne zapanns 1 2 3 4 5 6
Bapuanr 1 b b b B b A
Bapuanr 2 b A b A 2,9 kBt 83 M

Tema 7. DBoaronusa BeesreHnoii
Bonpocwl k onpocy
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I. Crpoenue u pasutue Bcenennoil. Hama 3Be3gnas cucrtema — [anaktuka. [pyrue
rajgakTuku. beckoneunocts Beenennou. [loHATHE O KOCMOJIOTHH.
2. Pacumpsitomasicss Beenennasi. Mogens ropsiueii Beenennoil. CTpoeHHe W MPOUCXOKICHUE
l"anakrTuxk.
3. DBomronus 38e31. ['unoresa npoucxoxaeHuss CoJTHEUHOU CUCTEMBI.
4. TepmosiaepHblii cunte3. IIpobiiema TepMosinepHoil sHepreTuku. DHeprus CosHLa U 3BE3J.
Oposmtonus 3Be31. [Ipoucxoxaenre CoMHEYHON CUCTEMBI.

Ilpakmuueckue 3a0anus

3apanme 1 Onpenenure maccy lOmnurtepa mo ABMKEHHIO €ro crnyTHHKa Mo, eciim CIyTHUK
oOpamaercss Bokpyr lOmmrepa mo kpyroBoil opbute Ha paccrosHuun a = 422*103 kM, c
MepruoI0M T= 1,769 CyT.

3apanme 2 Bo CKOJIbKO pa3 3Be3za CBEpXTIHMraHT co cBetuMocThio B 10000 L OGosbimie, yem
3Be€3/]a IJIaBHOM IOCJEN0BAaTEIbHOCTH, €CIU UX TEeMIlepaTypbl OJAMHAKOBbI M paBHbl 5800 K?

3aganue 3 Omnpenenure maccy Mapca mo JBWKEHHUIO ero cryTHuKa Jleiimoca, cpemHee
paccrosiHue KoToporo no rmmiuaHeTsl a=23 000 xm, mnepuon oOpamenus 1,26 cyr.

3ananue 4 Bo Bpems BEIMKOro MPOTHUBOCTOSHUS Mapca, korga oH cOnusuics ¢ 3emiei Ha
paccrosinue 0,4 a. e., u3MepeHHbI yrioBod auamerp Mapca Obu1 paBeH 23. Omnpenenure
JIMHEUHBIN JIMaMETP Mapca.

3apnanme 5 Korma 3emus 4 siHBaps HaxoauTcs B mepurenuu, CoJHIIE NBHKETCS MO HeOy ¢
YIJI0BOW ckopocThio 61 B cyTkH, a 4 urons, korga 3emusd B adenuu 57 B cytku. Onpenenure
SKCIICHTPHUCHUTET 3eMHOH OpOUTHI.

3aganue 6 Bo Bpems Bembimky Ha ColnHIle OBIIIO BHIOPOIIEHO 00JAKO TUIa3Mbl CO CKOPOCTHIO
1000 km/c. 3a xkakoe BpeMsi 00JIaKO TIJIa3Mbl, JIBUTASICh C MOCTOSIHHOW CKOPOCTBIO, JOCTUTHET

Semnn?

Kpurepun onieHKH pe3ynbraTa TECTUPOBAHMUS

OueHnka (cTanmapTHas) Ornenka

(TecToBbIe HOPMBI: % MPaBUIBLHBIX OTBETOB)

COTITUIHO 80-100 %
«XOpOILIO» 70-79%
«YZOBJIETBOPUTEIBHO» 50-69%
«HEYAO0BIETBOPUTEIILHO Mensie 50 %

Texkymmii KOHTPOJIb
3ananne aas APK (1 cemectp)

1 BapuanT

1. Onpenenuts Mossipayro Maccy Al (amromunns), C2H50H (criupra)
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2. B nuBwmiickoii mycteine Jamtu-JIyt B 2005 rogy TepMoMeTpbl
nokazanu + 70 °C. Ckonbko 370 110 mkane KenbBuna?

3. Kakue npubopbl HCHONB3YIOT AJIsi H3MEPEHHsI BIAXKHOCTH BO3/1yXa?

4. 3anuiuTe OCHOBHOE YPaBHEHNE MOJIEKYJISIPHO- KUHETUYECKON TEOPHUH.

5. 3mas noctosHuy0 ABoragpo Na = 6-10% momn !

modekyasl NaCl (moBapeHHO# con)

., HAJIUTE Maccy

6. KakoBa macca 100 mosib pTyTH?

2 BapHMaHT

1. Onpenenuts Mossipuyto Macey F (propa), CuSO4 (mearoro kymopoca).

2. 21 urons 1983 rona B AHTapKTHKE Ha cTaHIIMU «BOCTOK» Temneparypa
ynana 110 - 89 °C. Ckonbko 310 1o mkaine KenbBuna?

3. B kakux arperaTHbIC COCTOAHUAX MOT'YT HAXOAUTCS BCH_IGCTBa?

4. 3anuuuTe ypaBHEHUE COCTOSIHUS UCaTbHOTO ra3a.
(ypaBHenue MenneneeBa-KiarneiipoHna)

5. 3Has noctosHAEyI0 ABoraapo Na = 6-10% momns !

Mostekysl O2 (kucioposa)

., HAJINTE Maccy

6. Kakoe konm4ecTBO BellecTBa coaepxutcsa B 10 rp. Boabl?
ITAJIOHLI OTBETOB

Bapmuanr 1
. 1078 o
1. M@AN=27"1"0om
KT
M (C2H50H) =46r0m
2.T=70°C +273=343 K
3.I'urpomertp, ncuxpomerp ABrycra.
_2
4 P=3n*E
Pemenue:
5 Jlano:
o8 KT M=m0 *NA
M (NaCl) =59 * MOJIb M
mO=nA

m0==9,8 * 107%8xr.
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NA =6 * 10%% mMomn™?

m o0 -?
6. Hao: Pemrenue:
V =100 mois m
=M
10r ST
M (Hg)=201 MOJIb m = *M

m = 201 *10°¥ %100 =20.1 kr

Bapuanr 2

- EKI

1.M (F)=19* 10 MOJIb

Er

_ 1078 ——
M (CuSO4)= 160* MOJIb
2. T=-89"C+273 =184 K

3.TBépmoe ,KuaKoe ,ra3000pa3Hoe

m
4. P*V=M R*T

Pemenue :
M=m0* NA

M
mO0 =NA

32 +1073
m0= 6 = 1022 =53 * 10728 kr

5. Jlano:
M(02)=32 *
Na=6*10%% momp?

mo -?
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6.J1ano: CHU Pemrenue :

m=10rp 0,01 xr m
=M
M (H20)=18 *
0.01
v-? V=18=+102 =
0,55 moip

KoHTpoJibHbIE TECThI 10 HTOTaM Kypca

1. U3MeHeHue HANIPaBJIeHNUsI PACIIPOCTPAHEHMSI CBeTa HA TPaHUIle pa3/ieia IBYX Cpel:
a) mpeJomiieHue +

0) pactipeneneHue

B) IIEpEHaIpaBlIcHUE

2. [Ipo3pauHoe Tej10, OrpaHUYeHHOE C(hepruUeCKMMH MOBEPXHOCTSIMU:
a) CTEKJIO

0) nmuH3a +

B) Jiyna

3. CKOJIbKO CyLIeCTBYET 32aKOHOB OTPAKEHUSI CBeTAa:
a)4

0)3

B)2 +

4. YacTHYHO OCBeIEHHAA 00J1ACTh:

a) MoJIyTeHb +

0) CBETOTCHD

B) TEHb

5. JIunusi, BA0Jb KOTOPOil pacnpocTpaHsieTcs CBeT:
a) My4oK CBeTa

0) MoToK

B) JIy4 +

6. Tesia m ycTpoiicTBa, B KOTOPBIX MO/ BO3/IeiiCTBHEM NA/AAI0LIEro HA HUX CBeTa
NPOUCXOASAT 3aMeTHbIe H3MEHEHHUSI:

a) U3yvyaTesau CBeTa

0) mpuéMHMKH cBeTa +

B) OTpakaTesn CBEeTa

7. UcTouHMK cBeTa, CO3JaAHHBbIH MPUPO/IOI:

a) UCKYCCTBEHHBIN

0) IpUpPOAHBIHA

B) €CTECTBEHHBIN +

8. TBépabie Tej1a NpH HATPeBAHMU:

a) paciIupsIoTcs +

0) ocTaroTcst MPEKHUMHU

B) CyXaroTcsi

9. C noBbIlIeHHEM TEeMIIEPATYPbl CKOPOCTh Xa0THYE€CKOI0 IBHKEHUS MOJIEKY.JI:
a) ocTaéres MpekHen

0) yMeHbIIIaeTcs

B) YBEeJIUUMBaeTcs +

10. HammeHb1Ias1 MOJIEKYJ1a:

a) MOJIeKyJia BOJIOpo/ia

0) Mosexysa remus +

B) MOJIEKYJIa a30Ta
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11. Camblii JIEérkuii aToM:

a) aToM Bojopoja +

0) aToM KHCIIOpoaa

B) aTOM Teus

12. Ha ceroaHsi y4éHbIM U3BECTHO 0oJiee ... pa3JIM4HbIX THUIIOB ATOMOB:
a) 150

6) 100 +

B) 200

13. OcHoBaTeJIb TEOPUHM AHOMAJIMI 36MHOI0 MAarHeTHU3Ma:

a) [TunpunkoB +

0) Ilymroii

B) YMOB

14. B 4ém u3MepsieTcss MOIIHOCTh:

a) BOJIbT

0) IKOYJIh

B) BaTT +

15. B kakoM Beke ObLJT OTKPBIT 3AKOH COXPAaHEHUS JHEePTrUum:
a) 19+

0) 18

B) 20

16. DHeprus, 00ycJI0BICHHA XAa0THYECCKUM JIBHKEHUEM YACTHIL TeJIa U UX
B3auMo/elicTBHEM:

a) mepeMeHHas

0) BHyTpeHHs +

B) IIOCTOSTHHAS

17. YacTb MeXxaHH4eCKOil JHeprum, 00yc10BIeHHAS IBHKEHHEM TeJl:
a) MOTEeHIMAIbHAS YHEPT U

0) MOCTOsSIHHAs YHEPT U

B) KWHETUYECKas SHeprus +

18. ExnHuna usmepenust padborsi:

a) amrmep

0) KOYIB +

B) Hac

19. ABTOp 00111€ii TEOPUM OTHOCUTEJIBLHOCTH:

a) HeroToH

6) 'amoB

B) DUHIITEIH +

20. KT0 Ha onibITe YCTAHOBMJI 3aKOHBI 3JIEKTPHYECKUX CHJI:
a) Makcenn

6) Kymon +

B) ®apaneii

21. Paznen ¢pusuku, M3y4arouuii sKuBbIe TeJIa:

a) bno¢uznka +

0) runpodusuka

B) reo(usuka

22. PusznyecKre BeJIUYMHBI, KOTOPbIE 32a10T TOJbKO YUCJI0OBbIMU 3HAYCHUSAMMU:
a) YKCeNbHbIE

0) ckansipHbIe +

B) €IUHUYHBIC

23. HanpaBJieHHBIH 0TPE30K, NPOBEAEHHBIN M3 HAYAJIBHOI0 I0JI02KEHHS TeJIa B KOHEYHoe:
a) IBWIKEHHE
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0) myTh

B) IiepeMelIeHuE +

24. 3HayeHHe BEKTOPHOW BeJIMYMHBI:

a) JUIMHA

0) MoyJIb +

B) €IMHUIIA

25. ®du3nveckasi BeJIMYMHA PABHAsI OTHOUICHUIO NepeMelleHUs TeJIa K POMEeKYTKY
BpeMeHH, B Te4eHUH KOTOPOI0 MPOM30LLI0 ITO NepeMelleHne:
a) HampaBJICHHUE

0) IBIKEHHE

B) CKOPOCTB +

26. IlpuHsiTasi eAMHNLA CKOPOCTH:

a) cm/c

0) M/c +

B) KM/C

27. B 4yecTh KOro Ha3BaHA eIMHULA CHJIbI:

a) Heroton +

0) Apxumen

B) ["anuneit

28. Mup KOCMUYeCKHUX TeJI:

a) KOCMOC

0) Makpomup

B) Meramup +

29. B kakoM Beke U300peid MUKPOCKOIL:

a) 17+

0) 16

B) 15

30. BHyTpeHHIOIO YJHEPIHI0 CHCTEMBbI MOKHO U3MEHHUTh:
a) TOJIKO ITyTeM COBEPILEHUS pabOThI

0) myTeM coBepIIeHHs padOThI U TEIJIoNepeaaun +
B) TOJIBKO IyTEM TEIIONepeaaun



3apanus nasa JPK (2 cemectp)
Bapmuanr-1

1. MarHuTHOE T0JIe MOKET TOPOKIATHCS:
a) TPOBOJHUKOM C TOKOM
0) HCTOYHHMKOM TOKa
B) HEMOJBIKHBIMU 3apsiiaMU
2. Hammucats Gopmyny 3akoHa Oma i ydacTka [emnu.
3. YerpoiicTBo, npenHa3HaueHHOE JIJIsl HAKOIUICHUS] M COXPaHEHHUsI 3apsijia, Ha3bIBACTCS:
a) KOHeHCaTop
0) ammepmerp
B) peocTar

-
p=""

1
4. U3 hopmyms S BBIPA3UTh ILJIOIIA/(b [TONIEPEYHOTO CEYEHUS ITPOBOIHHKA.

5. HampaBnieHnue cuibl AMIiepa orpeensercs:

a) TnpaBuUIOM OypaBUMKa

06) mnpaBuiom Jlenna

B) IIpaBWJIOM JIEBOM PyKHU

6. Eciu Ha y4acTke 1en ¢ 3alaHHbIM HAINPsDKEHUEM YBEJIMYUTh COPOTHUBIICHUE
Harpy3ku B 3 pasa, TO CHJIa TOKa

a) yBenuuuTed B 3 pasza

0) yMeHbLIMTCS B 3 pasa

B) YMEHBIIUTCS B 9 pa3

7. Pa3HOIBETHAs OKpAcKa MBUIBHOTO ITy3bIPsI U MACJISIHBIX MATEH Ha BOJE OOBSACHAETCS:
a) nudpaknuen

0) nucriepcueit

B) uHTepdepeHunein

8. BO3HHKHOBEHHE AMEKTPHUECKOTO TOKA B MIPOBOJISIIEM KOHTYpE TIPH H3MEHEHU T
MarHUTHOT'O MIOTOKA Ha3bIBAaeTCsl SABICHUEM ?

9. Kak Ha3bIBaeTcs yacTuua cBeta?

10. Enyauna n3MepeHus MarHuTHOTO MOTOKa?

11. Onpenenuts cocTas sapa HanHﬂﬁNa

2 BapuaHT

1. DneKkTpru4ecKuM TOKOM Ha3bIBAETCS:

a) yHopsA0YeHHOE ABMKCHUE CBOOOIHBIX 3apsIOB

0) ABMKEHUE 3apSKEHHBIX YACTHII

B) KoJieOaTeIbHOE JBMKEHNE CBOOOIHBIX 3apsHKEHHBIX YaCTHI]

2. Hanucats popmyiy 3akona Kynona

3. YcTpoicTBO, MpeIHA3HAYEHHOE JIJI MOBBIIICHUS U MIOHM>KEHUST HAMPSHKEHUSI
B I[€NTU TIEPEMEHHOTO TOKA Ha3bIBACTCS:

a) KOHJICHCATOP

6) Tpancopmarop

B) amIiepMeTp

-1
p=""

1
4. U3 popmyisl S BBIPA3UTh JUIMHY IIPOBOJIHUKA.
5. HampaBnenue BeKTOpa MarHUTHOM MHAYKLMH ONPEAEIISCTCS IIPABUIIOM:
a) MpaBUJIOM OypaBUMKa
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0) npaBuiiom Jlenma
B) MPaBUJIOM JIEBOM PYKH
6. IITump! ciokoiiHO U Ge3HaKa3aHHO yCAKMBAIOTCA HA IIPOBOJIA, IOTOMY YTO:
a) B IIPOBOJAX MAJICHbKOE HAIPSKEHUE
0) Teno NTHUIIBI ABJIAETCS NapauIeIbHO MOAKIIOUEHHBIM OTBETBIICHUE
B) MTHIBI ABJISIIOTCS TUAICKTPUKAMU
7. OTKJIOHEHHE OT MPSIMOJIMHEHHOT0 PaclpOCTPaHEHUsI BOJIH, OTHOaHNe BOJHAMU
IIPENATCTBUMA HA3bIBAIOT:
a) nudpaxnuen
0) nucrnepcueit
B) uHTepdepeHIuen
8. CBert, majiasg Ha METaJLJ1, BBIPHIBAET C €TI0 MOBEPXHOCTH AJICKTPOHBI.
OTO sIBJIEHNE Ha3bIBAECTCS ?
9 YeMy paBHa CKOPOCTb CBETA B BaKyyMe?
10. Enunauia usmepeHus MarHuTHON MHIYKIMU ?
11. Onpenenuts coctas siapa Gropa 13F

ITaI0HBI OTBETOB K JH(pPepeHIUPOBAHHOMY 3a4éTY:

Ne OTBETHI
BOIIpoca B-1 B-2
1 a a
2 [— E F_k|f3'1|'|f3'g|
R 2
3 a 0
4 S=pI/IR I=R S/p
5 B a
6 0 0
7 B a
8 DNeKTpOMarHuTHas doTtoddexT.
UHIYKIUS.
9 doton 310%m\c
10 Bebep. Tecna.
11 poTOHOB 11 IIPOTOHOB 9
HENUTPOHOB 12 HelTpoHoB 10
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PEKOMEH/IAIIMH IO BBIIIOJIHEHUIO BUJIOB CAMOCTOSITEJIbHOM
PABOTbBI OBYYAIOIIIUXCHA

PexoMeHnganuy mo moJaroToBKe K JeKIUAM

I'maBHOE B mepuoa NOArOTOBKM K JIEKIMOHHBIM 3aHSTUSIM — HAy4UThCA METOAAM

CaMOCTOSITEJIbHOIO YMCTBEHHOIO TpyJa, CO3HATEJbHO pa3BUBaThb CBOM TBOPYECKHE
CMOCOOHOCTH W OBJIaJIeBaTh HABbIKAMHM TBOpPYECKOH pabotTbl. s 3TOro HEoOX0Iumo
CTpOro coOJyiroJaTh AMCLUUIUIMHY y4yeObl M MOBeAeHUs. YeTkoe IUIaHUpOBaHHME CBOEIo
pabouero BpeMEHH M OTIbIXa SBISETCS HEOOXOAMMBIM YCIOBHEM Ui YCIEIIHOM
CaMOCTOSITENIbHON PaOOTHI.
Kaxmomy CTyIeHTy CliefyeT COCTaBIATh €KEHEIEIbHbIN 1 CEMECTPOBBIH MJIaHBI PadOTHI, a
TaKXKe IUIaH Ha KaxJblid pabouuil nenb. C Beuepa Bcerja Hajlo pacupenensTh paboTy Ha
3aBTpAalIHUI JIeHb. B KOHIlE KaXIOro AHS IIeJIecCO00pa3HO IMOABOAMTH HTOT PAOOTHI:
TIIATEIbHO IPOBEPUTH, BCE JIM BBIIOJHEHO [0 HAMEUYEHHOMY IUIAHY, HE ObUIO JIM KaKHX-
00 OTCTyIUIeHWd, a ecnd ObUIM, 10 KakoW NpUYMHE 3TO mpou3onuio. HyxHo
OCYILECTBIATh CAMOKOHTPOJIb, KOTOPBIN SBIISETCS HEOOXOJUMBIM YCIOBHUEM YCHEIIHON
yueObl. Eciam 49To-TO 0CTajsoch HEBBITOJHEHHBIM, HEOOXOAMMO H3BICKATh BpEeMs JUIS
3aBepILEeHHs 3TON 4acTH paboThl, HE yMEHbIIas 00beMa HEJeIbHOIO TUIaHa.

PexomMeHnaanum no noAroToBKe K NPaKTHYeCKUM 3aHATHAM (CEeMHHAPaM)

HpI/I IMOATOTOBKC K MPAKTUYCCKOMY 3aHATUIO CTYACHT HOJIZKCH O3HAKOMUTLCA C IIJIAHOM,
BBIITOJIHUTH BCC MHCTPYKIUHU, ITPCATTOKCHHBIC ITPEIIOaBaTCIICM.

PGSYJ'IBTB.TOM pa6OTbI SABJIACTCA CBO6OI[HO€ BJIaACHUC TCOPCTUUCCKUM MAaTCpUaJIOM,
IMOJIHBIC OTBCTHI Ha ITOCTABJICHHBLIC BOIIPOCHI, KOJIJICKTUBHOC 06CY)KIICHI/I€ HpO6JIeMHI)IX
TEM.

PaGoTa ¢ iuTepaTypHBIMH HCTOYHUKAMM

B mpouecce o00yuyeHHS CTyA€HTYy HEOOXOIMMO CaMOCTOSITENbHO U3ydaTh Y4eOHO-
MeToANYeCcKyro JuTeparypy. CaMocCTosITeNbHO paboTarh C ydyeOHUKAMH, YYeOHBIMHU
nocobusimu, MHTepHEeT-pecypcamMu. ITO MO3BOJSET aKTUBU3UPOBATH MPOIECC OBIAJCHUS
nH(popMaluen, CnocoOCTBYET TITyOOKOMY YCBOCHHUIO H3y4aeMOT0 MaTepHaia.

[Ipu pabote ¢ KHHUTOW HEOOXOAUMO MOA0OpaTh JTUTEPATypPy, HAYUUTHCS MPABUIBHO €€
YUTaTh, BECTHU 3aIHCH.

N3yyas maTtepuan mo y4eOHUKY, CeIyeT MEepeXOAWTh K CIEAYIOIIEeMY BOIPOCY TOJBKO
IMOCJIC IMPAaBUJIBHOI'O YACHCHUSA MPCAbIAYIICTO, OMNKWCBIBAA Ha 6yMare BC€ BBIKJIAJIKHU U
BBIYHCTICHHS (B TOM YHCIIe T€, KOTOpPbIe B YUeOHUKE OMYIIEHBI WU Ha JIGKIIUH JaHbI JUJIS
CaMOCTOSATEIILHOTO BBIBOJIA).

Oco0oe BHIMaHHE CIEeIyeT OOpaTUTh Ha OIpe/ieJICHHe OCHOBHBIX MOHATHH Kypca. CTyaeHT
JOJDKEH MOIPOOHO pa30upaTh MPUMEPHI, KOTOPHIE MOSICHSAIOT TaKUE OMPEIEICHUS, U YMETh
CTPOUTDH AaHATIOTUYHBIE MPUMEPHI CAMOCTOSATEIBHO.

BI:IBOI[I)I, IMOJIYYCHHBIC B PE3YyJIbTAaTC HU3YUYCHUA, PECKOMCHAYCTCA B KOHCIICKTC BBIACIATH,
9TOOBI OHH, TIPH MIEPEUNTHIBAHUU 3aIMUCEH, JTyUIlle 3aTIOMUHATUCH.

Paznnuarot JBa BUAa YTCHUA, MCPBUYHOC U BTOPUUHOC. HepBI/IqHOe - OTH BHUMATCJIIBHOC,
HETOPOIJIMBOE YTEHHE, NTPU KOTOPOM MOKHO OCTAaHOBHMTHLCS Ha TPyAHBIX MecTaX. I[locne
HETro He JIOJDKHO OCTaThCS HM OJTHOTO HEMOHATHOTO ciioBa. CojeprkaHne HE BCET/Ia MOXKET
OBITh TIOHATHO MOCJIEC IEPBUYHOTO YTEHUSI.

3ajaya BTOPUYHOTO YTECHHS TOJIHOE YCBOEHHE CMBICHIA IEeNOoro (10 CYETy 3TO YTCHHE
MOJKET OBITh M HE BTOPHIM, a TPETHUM WJIH YETBEPTHIM).
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Kak yxe ormewanoch, camocTosiTelIbHas paboTa ¢ ydeOHMKaMH M KHUTaMH (a TaKxke
CaMOCTOSITENIEHOE TEOpPETUYECKOE HCCIIeIOBaHHUE npobiem, 0003HAYEHHBIX
MperoIaBaTesieM Ha JICKIIHIX) — 3TO BaKHEHIIee yciaoBrue GOPMHUPOBAHUS y ce0sl HAYIHOTO
croco0a Mmo3HaHusl.

[Tpu pabore ¢ UTEPaTypOl PEKOMEHTYETCSI BECTH 3aITUCH.

OcHOBHEIE BHUJIbI CI/ICTeMaTI/I?)I/IpOBaHHOﬁ 3aIlMCHU ITPOYHUTAHHOI'O:

AHHOTHpOBaHHME — TIPEIEIBHO KpPaTKOE CBSI3HOEC OMUCAHWE MPOCMOTPEHHOW WM
MPOYUTAHHON KHUTH (CTaThH), €€ COACPIKAHUS, HCTOUYHUKOB, XapaKTepa U Ha3HAUYCHHUS;
[TmanupoBaHue — KpaTKas JIOTH4ecKasi OpraHu3aIis TEeKCTa, PACKPhIBAIOIIAS COICPIKaHUE U
CTPYKTYpPY M3y4aeMOro MaTepuaa;

Te3upoBaHue — JAKOHWYHOE BOCIIPOM3BE/ICHUE OCHOBHBIX YTBEP)KICHHUW aBTOpa 0e3
npuBJIcUYeHUS (PAKTUYECKOTO MaTepHaa;

[{uTrpoBaHue — JOCIOBHOE BBIMMCHIBAHHE M3 TEKCTa BBIACPIKEK, WU3BJICUCHHH, Hanbosee
CYIIECTBEHHO OTPAXKAIOMINX Ty WM UHYIO MBICIbH aBTOPA;

KoHcriekTupoBaHue — KpaTKO€ H  IOCIEAOBATEIbHOE HW3JIOKCHHE  COJCPIKAHHS
MIPOYUTAHHOTO.

KoHCIeKT — CIIOKHBINA CrIOCO0 M3II0KEHHS COJCPIKAHMsI KHUTH WM CTaThU B JIOTHYECKOU
nocyeIoBaTebHOCTH. KOHCIEKT akKyMmynupyeT B cebe NpeAplayline BHUAbI 3allicCH,
MO3BOJISIET BCECTOPOHHE OXBAaTUTh COJCPKAHWE KHHUTH, CTaThu. [loAaTOMYy yMeHHe
COCTaBJIATH ILIAH, TE3UCHI, CJIATh BBIIIMCKU U APYTrUC 3allMCU ONPCACIACT U TCXHOJOI'UIO
COCTABJICHUS KOHCIICKTA.

MeTonnyeckue pekoMeHIanun Mo padore ¢ UHTepHeT-pecypcamu

Cpenu  HHrepHeT-pecypcoB, Hauboyiee 4acTO  MCIOJB3YEMbIX  CTYACHTAaMH B
CaMOCTOATENIHOM  paboTe, CleayeT OTMETHUTh ANEKTPOHHBIE OubIMOTEKH,
oOpa3oBaTenbHble MOPTAJbl, TEMAaTUUYECKUE CalThl, OuOIMorpaduueckue Oaszbl JaHHBIX,
caiitel nepuonnyeckux uznanuil. g s¢pdexrusaoro noucka B WWW cTyneHT noikeH
YMETb U 3HATH:

- 4€TKO OIpeNesTh CBOM MH(OPMALIMOHHBIE TOTPEOHOCTH, HEOOXOIUMYIO PETPOCIIEKTUBY
uHpOpMalnU, KpyT MOUCKOBBIX CEPBEPOB, 00JIee KaUeCTBEHHO MHIECKCHPYIOLIUX HYXHYIO
nH(popMaIuio,

- IPaBUIILHO (POPMYIMPOBATH KPUTEPUU TIOUCKA,;

- ONpeAensaTh M pa3fAeisaTh pa3MeuléHHyl0 B ceTu VIHTepHeT uH(poOpManuio Ha TpH
OCHOBHBIE T'PYMIbI: CIIpaBOYHAs (3JEKTPOHHbIE OMOJMOTEKN M SHIMKIONEIUH), HaydHas
(TEKCTBl KHUT, MaTepuaibl ra3eT M XypHaJIOB) U ydeOHas (MEeToauueckue pa3paboTKH,
pedepartsr);

-laBaTh OLIEHKY KadecTBa MPEJCTABIEHHON HWH(OpMaLUU, OTAEIUTh JEHCTBUTEIBHO
Ba)XKHbIE CBEJICHUS OT HH(POPMALIMOHHOTO LIIyMa;

- J1aBaTh OLEHKU JTOCTOBEPHOCTH HH(GOpMAallMM HAa OCHOBE pPa3JIMUHBIX IPHU3HAKOB, IO
BHEIIIHEMY BUJY caiiTa, XapakTepy 1ojauu nHpopManuu, e€ opraHu3aiim;

- CTyJIeHTaM HeoOXOJuMO YyMeThb €€ aHaIU3UpPOBaTh, OMNPENENATh €€ BHYTPEHHIOIO
HEIIPOTUBOPEUYNBOCTb.

3amperieHa nepenada  JIpyruM  [OJb30BaTeNnsiM  MHGOpMaluu, MpeAcTaBIsIoNIeH
KOMMEpYECKYI0 WM TOCYJapCTBEHHYIO TalHy, paclpoCTpaHsATh HH(OpMAIHIO,
MOpOYAlIYI0 YeCTh U JOCTOMHCTBO TIpaxaaH. [IpaBoBble OTHOIIEHUS PETYIUPYIOTCS
3akoHoM «OO6 uHpopmaruu, UHPOpPMATU3ALUK U 3amuTe HHGOopMaIu», 3akoHOM «O
rocy/1apcTBeHHOU TaitHe», 3akoHOM «O0 aBTOPCKOM IMpaBe U CMEXKHBIX NPaBax», CTaTbsIMU
Konctutynuu 06 oxpaHe JUYHOW TalHBI, CTaThsIMH | pa’kJaHCKOrO KOJEeKca U CTaThsIMH
VYTO0J0BHOTO KOZIEKCa O MPECTYIIEHUSX B chepe KOMIbIOTEPHOI HHPOpMAIIHH.

IIpu pabote ¢ MHTepHeT-pecypcamu oOpaijaiite BHUMaHHE HAa UCTOUYHUK: OPUTMHAIbHBIN
aBTOPCKUU MaTepual, pedepaTuBHOE COOOINEHHE MO MaTepHajiaM APYTHX ITyOJuKaIuii,
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CTyleHueckas ydeOHass paborta (pedepar, KypcoBasi, JUIUIOMHas U 1p.). OpurnHaIbHBIC
aBTOPCKHE MaTepuaibl, Kak TMpaBWIO, MyOJHUKYIOTCS Ha CHEIHATU3UPOBAHHBIX
TEMaTUYECKHX calTax WM B OMONMOTEKaX, Y HHUX YKa3blBaeTcs aBTOp, €ro JdaHHbIC.
BrimonHeHb! Takue pabOTHI MOCIEA0BATEIHHO B HAYYHOM WIIM HAYYHO-TIOMYJISIPHOM CTHIIC.
3T0 MOTYT ObITh HAyYHBIE CTAThH, TE3UCHI, Y4EOHUKH, MOHOTpapUH, TUCCEPTALIUU, TEKCThI
nexkuuid. Ha ocHOBe Takmx pabOT Ha HEKOTOPBIX CailTax pa3MemiaroTcs pedeparbl Uiu
0030pbl. OOBIYHO OHU HE UMEIOT aBTOPA, PEKO YKA3bIBAIOTCS UCTOUYHUKU pedeprupoBaHHUs.
CaMu cailTpl IOCBSIIIIEHBI pa3HOO0Opa3Ho Tematuke. K Takum paboTaM CTOUT OTHOCHTHCS
KpUTHYECKH, KaK W K caiiTam, rae pa3MelarTcs ydeOHble CTyAeHYeCKHue padoThl.
KagecTBO 3THX pabOT O4YeHb HHM3KOE, MOATOMY, CHayaja IMOJyMaWTe, OLIEHUTE pecypc, a
y’Ke TIOTOM UM MoJib3yiTech. B octanbHoM ¢ UHTepHET-pecypcamu MOXKHO paboTaTh Kak ¢
0OBIYHOM TeuaTHOU JuTeparypoi. MHTEepHeT — 3T0 emé u orpoMHasi OMOIMOTEKa, T/Ie B
MOXKE€TE€ HaWTH MPaKTHUYECKHU 000N XyJ0KECTBEHHBIN TeKCT. B WHTepHETEe OrpoMHOE
KOJIMYECTBO CJIOBAPEH M SHIIMKIIONEANM, NCIIOIB30BaHUE KOTOPBIX IPUBETCTBYETCS.

IIpomexyTouHast aTTecTAMA
Kaxnplii cemecTp 3akaHuyMBaeTcsi caadedl 3aueToB (3k3ameHoB). IloaroroBka k craue
3a4eTOB (IK3aMEHOB) SBIISICTCS TAK)KE€ CAMOCTOSTENBLHON paboToit cryneHTtoB. CTyaeHTy
HE00XO0/IMMO K 3aueTy (3K3aMeHy) MOBTOPUTh BECh IPOMICHHBII MaTepua 1o JUCHUILIMHE
B paMKax JEKIUH U PEKOMEHIYEMOM JIUTEPATYPBHI.
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