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1. OBIAS XAPAKTEPHCTHUKA ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLITAHBI

OPU3UKA
1.1. Ob6saacTh NpUMeEHEHHUs TPOTPAMMBI
PaGouas mporpamma o01e00pa3oBaTeIbHONM JAUCHUIUIMHBI SBJISIETCS YacThlO OCHOBHOM

oOpa3oBatenbHOll TporpamMmmbl B cootBerctBuu ¢ PI'OC mo cnenumanprocT 43.02.17
TexXHOJIOrHH WHIYCTPUH KPACOThI, KBanu(puKaius - CIeruaaTucT HHIyCTPUU KPACOTHI.

1.2. MecTo nmporpamMmmMbl 00111€00pa30BaTeJbHON JUCIHHUILUIMHBI B CTPYKTYPe OCHOBHOM

o0pa3oBaTeIbHON MporpaMmmbl: obmeoOpasoBarenbHas gucuumuinHa (O/1) sBiseTcs 9acThio

00s13aTeILHON MpeIMETHOM 001aCTH "arpoTeXHOJIOTMYECKUH, €CTECTBEHHO-HAYYHBIN"
Jucuunnuza @usuka BXOJUT B 00111€00pa30BaTeNIbHbIN UK 0011IKe yueOHbIE TPEAMETHI

(OVIIL. 09).
1.3 Pe3yabTaThl 0CBOCHHMS NPOrpaMMbl 00111€00pa30BaTEeIbHOM AUCIHHUIIIMHBI:

OcBoenue coaepxaHus oOmeoOpasoBarenbHOM  aucuuIUinHbl  Pusznka obecrevynBaeT
JIOCTH>)KEHHUE CTYJEHTAMU CIEAYIOIINX pPe3yabmamos:
JIUYHOCHIHBIX

rpakIaHCKOTO BOCITUTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM TO3UIMH  OOy4aromierocss Kak AakKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHA POCCUICKOIr0 00OIIECTBa;

OCO3HAHHE CBOMX KOHCTHTYIMOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)KeHHWE 3aKOHA U
MPaBOIOPSJIKA;

MPUHATHE TPAAWIMOHHBIX HAI[MOHATIBHBIX, OOIIEYETOBEYECKUX TYMAaHUCTHUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTh TPOTHUBOCTOATH HJICOJIOTUM HKCTPEMH3Ma, HalMOHAIU3Ma, KceHohobuu,
JTUCKPUMHHAIIH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIHHBIM MPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpecax TIpa)kJIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 00111€00pa30BaTeNbHON OpraHu3aly U JETCKO-FOHOUIECKUX
OpraHu3aIusX;

YMEHHUE B3aWMOJICUCTBOBATh C COIMAJbHBIMH HMHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTbH K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEATEIHbHOCTH;

MaTpUOTHYECKOTO BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTb POCCUUCKON TPAXKIAHCKONW MICHTHYHOCTH, MATPUOTHU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mnepen PoauHONM, ropaocTu 3a CBOM Kpaid, CBOIO
PonuHy, CBOM SI3BIK M KYJIBTYPY, MPOILUIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapo1a Poccuuy;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJIapCTBEHHBIM CHUMBOJIAM, HCTOPUUYECKOMY U HMPUPOJIHOMY
HaclleIMI0, MNaMATHUKAM, TpaauuusM HapoaoB Poccuum, poctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE;

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

JTyXOBHO-HPABCTBEHHOI'O BOCITUTAHHS:

OCO3HAaHME AYXOBHBIX LIECHHOCTEN POCCUICKOT0O HApO/1a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
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OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OYyyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJAUTENSIM U (WJIHM) APYTUM WIEHAM CEMbH, CO3JaHUIO
CEMbU HA OCHOBE OCO3HAHHOI'O INPUHATHS LEHHOCTEH CEMEHHOW JKU3HH B COOTBETCTBUHM C
TpaguuusaMu HapoaoB Poccnu;

JCTETUYECKOTO BOCIIUTAHUS:

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

CIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHbIC BUJIBI HCKYCCTBA, TPAAUIIMU U TBOPUECTBO CBOETO
U IpYyTUX HapOJOB, OIIYIIATh YMOLMOHAIBHOE BO3ICHCTBUE HCKYCCTBA;

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

TFOTOBHOCTh K CaMOBBIPD&KEHUIO B DPa3HBIX BHJAaX MCKYCCTBA, CTPEMIICHHE NPOSBIATH
Ka4yecTBa TBOPYECKOU JIMYHOCTH;

(U3MIECKOTO BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh 370pPOBOrO0 M Oe30macHoro obpa3a KHU3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3/10pPOBbIO;

noTpeOHOCTh B (PU3MUYECKOM  COBEPLICHCTBOBAaHMM,  3aHATUAX  CHOPTHBHO-
037I0POBUTEIILHON JEATENBHOCTHIO;

aKTUBHOE HEMPUSATHE BPEIHBIX MPUBbIUEK U UHBIX (OPM NMPUUMHEHUS Bpesa (PU3NYECKOMY
U TICUXUYECKOMY 3/I0POBBIO;

TPYZOBOT'O BOCIIUTAHMSL:

TFOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTb K AaKTUBHOM JESTEIBHOCTH TEXHOJOTMYECKON U COLMAIbHON HAIIPABJIEHHOCTH,
CIIOCOOHOCThP ~ MHUIMUPOBATh, IUIAHUPOBATH U CaMOCTOSITENbHO  BBIIOJHATH  TaKylo
JESATEIIBHOCTB;

MHTEpEC K paszauuHbIM cepam mpodecCHOHATHHON esTETbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BBIOOP OyAyIIell Ipodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TFOTOBHOCTh U CHOCOOHOCTh K 0Opa30BaHUIO M CamMO00pa30BaHUIO Ha MPOTSLDKEHWU Bee
KU3HU;

9KOJIOTMYECKOT0 BOCTIUTAHUS:

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOM KYyJIbTYpbl, TOHUMAaHHWE BIHMSIHUS COLMAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMAIbHOM Cpeibl, OCO3HAHUE
17100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobiieMm;

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

AKTUBHOE HETPUATHE IEHCTBUM, IPUHOCIIINX BPEJl OKPYIKAOIIEH Cpeae;

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

pacIIipeHNe ONbITA AEATEIbHOCTH DKOJIOTUYECKOM HAIIPaBIEHHOCTH;

LIEHHOCTH HAyYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTE  MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAaHHOTO Ha JHallore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpIIIEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOW KYJIBTYphlI Kak CpEJCTBA B3aUMOJECHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HaHHE€ LEHHOCTU HAyYHOM NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYIO U
M CCJIEIOBATEIBCKYIO AESITENIHOCTh HHANBUAYAIbHO U B TPYIIIIE.

MeTanpeIMeTHbIX:

OBajieHne YHUBEPCATBHBIMHU YICOHBIME ITO3HABATEILHBIMU JCHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENTEHO (OPMYJIUPOBATh W aKTyaIM3MPOBATh TMPOOJIEMY, paccMaTpHBaTh €€
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BCECTOPOHHE;
yCTaHABJIMBATh CYIIECCTBCHHBIM NMPU3HAK WM OCHOBAHUS JUIsS CPaBHEHHUS, KiacCU(PUKAIIUH
1 0000IIEeHH;

OTIPECIIATH IENU JAeSITSILHOCTH, 33]]aBaTh MapaMeTPhl K KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBACMBIX SIBIICHHSIX;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh, OICHHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM,
OIICHMBATh PUCKH MOCJICICTBUN ACSITEILHOCTH;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

BIIQJICTh HaBBIKAMHU Yy4eOHO-MCCIICOBATEILCKON M TPOCKTHOM JEATEIBHOCTH, HAaBBIKAMU
paspereHus mpoodIeM;

CIIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITEILHOMY TIIOMCKY METOJOB  PEUICHHS
MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

OBJIAJICHUE BUJAMU JEATCIBHOCTH IO IMOJyYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETalnH,
peoOpa3oBaHHI0O M IPUMEHEHHIO B PA3IMUHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE IPH
CO3aHUH YYCOHBIX M COITUATBHBIX TPOCKTOB;

dbopMHpOBaHHE HAyYHOTO THUIA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHHOJIOTHCH,
KJIFOYEBBIMH ITOHATHSIMH ¥ METOJAMHU;

CTaBUTh W (POpPMYyJIMpPOBaTh COOCTBEHHBIC 3aJladyd B 0OPa30BaTEILHOW JCATEIIBHOCTH U
JKU3HCHHBIX CHTYaIlHsX;

BBISIBIIATh  [TPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTYaJlM3WpOBAaTh 3allady, BBIJABHUIaTh
TUIIOTE3Y €€ PpeUICHMs, HaXOIUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPbl ¥ KPUTEPUH PEIICHHUS,

aHAIM3UPOBATH TIOJYYEHHBIC B XOJIC PEIICHUS 3a]]a4d PE3YJIbTAThI, KPUTUICCKH OICHUBATH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHCHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLICHUBATh IPHOOPETECHHBIN OIIBIT;

pa3pabarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIONIMXCS MaTepUaTbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

OCYIIECTBIATH IIEJICHANPABICHHBIA MOWCK TMEpPeHoca CPeICTB W CIIOCOOOB AEWCTBUS B
MpoQeCCHOHATIBHYIO CpPEy;

yMETh TEPEHOCHTh 3HAHUS B  [O3HABATCIbHYHO M  TMPAKTHUECKYH)  OOJIACTH
JKA3HEIEITENHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXObI H PEIICHHMS,

CTaBHUTH TPOOJIEMBI U 33]1a4H, JOMYCKAIIIUE aTbTEPHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmaImei:

BJIAJICTh HABBIKAMH TOJIy4eHUS HWH(POpPMAlMM W3 HCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITCIILHO ~ OCYIISCTBJISTh IOWCK, AaHaW3, CUCTEMATH3AIMI0 W HWHTEPIPETAIHIO
UH(OPMAIIUU Pa3IHYHBIX BUJIOB U (POPM MPEIICTABIICHHSI,

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax C y4eTOM Ha3HAUYCHUS HH(POPMAIMH U TICJICBOK
ayJIUTOPUH, BBIOHpAsk ONTHUMAIbHYIO ()OPMY TIPEICTABICHHUS ¥ BU3YaIU3allNH;

OIICHUBATH JIOCTOBEPHOCTH, JICTUTUMHOCTh WH(OPMAIIUU, €€ COOTBETCTBHE MPABOBHIM H
MOpPaJIbHO-ITHYECKHUM HOpMaM;

WCIIOJIb30BaTh CPEJCTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCLICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPraHMU3AlMOHHBIX 3aa4 C COOJIIOJICHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOePEKECHHSI, TTPABOBBIX U
ATHUYECKHUX HOPM, HOPM HH(DOPMAIIMOHHON O€30MMacCHOCTH;

BIIQJICTh HABBIKAMH pACMO3HABAaHWUSA W 3alIUTHl  WHQGOpMANUH, WHPOPMAITMOHHON
0e30MMacHOCTH JTUYHOCTH.

OgnajzicHe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBUSIMHU:

a) obieHue:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCeX chepax KHU3HU;
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pacrmo3HaBaTh HeBepOalbHBbIE CpEJICTBAa OOILIEHUS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, PACTIO3HABATH MPEANOCHUTKYA KOHPIMKTHBIX CUTYAIHi U CMSTYATh KOH(IIUKTHL;

BJIA/IETh PA3IMUHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOICHCTBUS;

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(PIUKTHBIE CUTYalllH;

pPa3BEpHYTO M JIOTMYHO M3Jararb CBOK) TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

0) coBMecTHas JeSTeIbHOCTD:

MIOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIMBUAYJILHONU paOOTHI;

BBIOMpATh TEMaTHUKy U METOAbl COBMECTHBIX JIEHCTBUH C y4eTOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 UleHa KOJUIEKTHBA,

MIPUHUMATh 1M COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH W KOOPAMHUPOBATH
JIEUCTBUA II0 €€ JOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUH, PACHPENCISITH POJIU C YYETOM
MHEHHUI YYaCTHUKOB 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

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

IpeaaaraTb HOBBIE NPOEKThI, OLEHUBAThb WJEU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

KOOpJIMHUPOBaTh M BBINOJHATH padOTy B YCIOBUSAX PEAJbHOI0, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

OCYIIECTBIATh IO3UTHUBHOE CTPATETMYECKOE I[OBEACHUE B pA3JIUYHBIX CUTYyalMsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITHATHUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEUCTBUSIMMU:

a) caMOOpTaHU3aIHs:

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

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

JIaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3pYJUIIMU B pa3HbIX 001acTAX
3HaHWUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCThH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

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

HCIIOJIb30BaTh IPUEMBI pe(IeKCUU IS OLIEHKH CUTYyalllH, BIOOpAa BEPHOTO PEILIECHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO NIPUHUMATD PELIECHUS 10 UX CHUKEHUIO;

B) YMOITMOHAIbHBIA WHTEJUIEKT, MPEIToIaralomuii copMupoOBaHHOCTE:

CaMOCO3HaHUSs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOpEeTyJINPOBaHMUs, BKJIIOYAIOLIETO CaMOKOHTpOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
M3MEHEHUSIM U TPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAlLlMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHHMIO LIEJIH U YCIEeXy,
ONTUMM3M, UHULIMATUBHOCTh, YMEHHE AEUCTBOBAThH, UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIAaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JIPYTHX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHMHM KOMMYHHKAIIMM, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C JIPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(INKTHL,

T') IPUHATHE Ce0s U APYTHUX JIIOJICH:

MPUHUMATH Cce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTUBBI M apryMEeHTbl JpYyrux JIOJAeH NpH aHalu3e pe3ysibTaToB
JIeSATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHUX JIFOJIEH Ha OIIHUOKH;

pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOTO YEIOBEKA.

npeomMemHmuix:

ITP6 1 chopmupoBaHHOCTH MPEACTABICHUH O POJIU U MecTe (PU3UKH U aCTPOHOMHH B
COBPEMEHHOM HayuyHOH KapTHHE MHpa, O cucTeMooOpasyrouledl poyid (GU3UKH B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKHM M COBPEMEHHBIX TEXHOJIOTHMH, O BKJIAJAE POCCHUMCKUX U
3apyOeXKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTUE HAyKU; IOHUMaHUE (UIUYECKON CYLIHOCTH
HaOJII0JaEMBIX SIBJICHUN MUKPOMHUPA, MAaKpOMHUpPa U MEramupa; MOHUMaHUE POJIU aCTPOHOMUHU B
MPAKTUYECKON NeATEIbHOCTH 4YelOBeKa W JajbHEHIleM Hay4yHO-TEXHMYECKOM Pa3BUTHUH, POJIU
¢u3uKy B GOPMUPOBAHUHU KPyTro3opa U (yHKIIMOHATHLHOW TPAMOTHOCTH YEIOBEKA JUIS PEIICHUS
MPAKTUYECKUX 3a7a4;

I1P6 2. copMHpPOBaHHOCTh YMEHHUI pacro3HaBaTh (PU3UUECKUE SBICHUS (TPOLIECCHI) H
OOBSCHATP KX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHOE JIBM)KEHHE, CBOOOJTHOE IMaJIEHUE TeJ, IBMKEHHUE IO OKPYKHOCTH, MHEPIHUS,
B3aMMOJICICTBHE TeJ, KojebaTenbHOe ABMKEHHE, PE30HAHC, BOJIHOBOE ABIMKEHUE; MudQy3us,
OpOYyHOBCKOE JBM)KEHHME, CTPOCHHUE KHUIAKOCTEH W TBEPJIBbIX TEJ, U3MEHEHHE 00beMa Tell Mpu
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HUCHApeHue, KOHJEHCAllMs, IJIaBJICHUE,
KpUCTAJUTH3allMs, KUIECHHE, BIAXHOCTh BO3/yXa, CBSA3b CpEIHEH KHHETUYECKOW OJHEPruu
TEIUIOBOTO JBM)KEHUS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypol, MOBHIIICHNE JaBJICHUS ra3a Inpu
€ro HarpeBaHUM B 3aKPBITOM COCYJ€, CBSI3b MEXKAY IapaMeTpaMd COCTOSIHUS Tras3a B
M30MPOoIECccax; AMEKTPU3AIIMS Tell, B3aUMOJICHCTBHE 3apsiI0B, HArpEBaHUE IPOBOJIHUKA C TOKOM,
B3aUMOJICICTBUE MAarHWTOB, JJICKTPOMArHUTHAs WHAYKIHS, NEHCTBHME MAarHUTHOTO TIOJIA Ha
MPOBOAHUK C TOKOM U JABIKYIIMMCS 3apsl, SJIEKTPOMAarHUTHbIE KojeOaHWs ¥ BOJHBI,
NPSIMOJIMHEMHOE ~ pacipoCTpaHEHUWE CBETa, OTpPaKEHUe, TNpelioMJIeHUue, HHTepQepeHIus,
mudpakius U TOJsSpHU3alis CBeTa, JUcCHepcus cBera; (HoTodnekTpuueckuit 3¢ ¢hekT, cBeToBoe
JaBJieHWe, BO3HMKHOBEHHE JIMHEHYATOrO0 CIIEKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U
MCKYCCTBEHHAs paIu0aKTUBHOCTb;

[IP6 3. BrmajcHWE OCHOBOIIOJIATAIONIMMH (PU3NICCKUMU TIOHSATUSIMH W BEITUYHHAMU,
XapaKTepU3YIOUIMMH  (U3NYECKUE TMPOLECChl (CBSI3aHHBIMU C MEXaHHMYECKHM JIBHIKEHUEM,
B3aUMOJICCTBUEM Te€JI, MEXaHMYECKUMHU KOJICOAHHSIMU M BOJHAMH; ATOMHO-MOJIEKYJISPHBIM
CTPOCHHMEM BEIECTBA, TEIUIOBBIMU MPOLECCAMU; DJJIEKTPUUYECKUM W MATHUTHBIM TOJISIMH,
ANEKTPUYECKUM TOKOM, DJIEKTPOMAarHUTHBIMU KOJICOAHUSMH U BOJIHAMU, ONTHYECKUMU
SABJICHUSIMU;  KBAaHTOBBIMM  SIBICHUSMM, CTPOEHHMEM aTroMa W  aTOMHOro  spa,
PaauOaKTUBHOCTBIO);  BJIAJICHUE OCHOBOIOJATAIONIMMUA  ACTPOHOMUYECKUMH  TOHSTHUSIMH,
MO3BOJISIIOIIMMH  XapaKT€pPU30BaTh MPOIECChl, MPOUCXOASAIIME Ha 3BE3/1aX, B 3BE3IHBIX
CHUCTEMax, B MEXTaJIaKTHYECKON cpejie; NBIKCHHE HEOECHBIX TeJ, JBOJIIOIUIO 3BE3] U
Bcenennolii;

[Ip6 4. BnaseHue 3aKOHOMEPHOCTSIMH, 3aKOHaMU U TEOPUSIMH (3aKOH BCEMHPHOTO
tarorenus, [, II u III 3axkoHbl HproTOHA, 3aKOH COXpaHEHUs] MEXAHWYECKOW SHEPrUU, 3aKOH
COXpaHEHUS HWMITYJbCa, TMPUHIMI  CYNEPHO3UIMHU  CHJI, TPHUHIUI  PaBHOMPABHOCTH
WHEPUUAIbHBIX CHUCTEM OTCYETa; MOJIEKYJSPHO-KHUHETUYECKYIO TEOPHUI0 CTPOCHUS BEILECTBA,
ra30BbI€ 3aKOHBI, MIEPBBIA 3aKOH TEPMOJIMHAMHUKU;, 3aKOH COXPAHEHHS AJICKTPUYECKOTO 3apsia,
3akoH Kynona, 3akon Oma 11 yyacTka 1enu, 3akoH Oma sl HOJTHOM 3JEKTPUYECKOM 1IeTH,
3akoH Jxoyns - JleHia, 3aKOH AJEKTPOMArHUTHOW WHAYKIIUH, 3aKOH COXpaHEHUs JHEPTHUH,
3aKOH MPSAMOJUHEHHOTO PacCpOCTPAHEHHUSI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIOMIICHHS
CBETA; 3aKOH COXPAHECHMsI DHEPrHH, 3aKOH COXPAaHCHHUsSI HMITYJIbCa, 3aKOH COXPaHCHHS
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JJIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHMs MacCOBOIO YHMCIA, MOCTynarsl bopa, 3aKkoH
paZvoaKTUBHOIO paclazia); YBEPEHHOE HCIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IHpuU
aHayu3e PU3NUYECKUX SBJICHHUI U MPOLIECCOB;

I[IP6 5. yMeHHe Y4YHMTHIBaTh TPaHULBI MPUMEHEHUS W3YYEHHBIX (PU3UUECKUX MOJeNeil:
MarepuanbHas TOYKA, MHEPLHUAIbHAS CHUCTEMA OTCYETa, WACAIbHBIA TIa3; MOJEIU CTPOECHUS
ra3oB, XUAKOCTEH W TBEPABIX TEJ, TOYECUHBIN DJIEKTPUUYECKHUM 3apsi, sSAEpHas MOJEIb aToMma,
HYKJIOHHAs! MOJIEJIb aTOMHOTI'O SI[pa MPH pelleHur GU3NYECKUX 3a/1a4;

I1P6 6. BnasieHue OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHUS, UCTIONb3YEMbIMHU B (PU3HKeE:
MIPOBOAUTH NPSIMbIE U KOCBEHHBbIE M3MEpeHHUs (PU3MYECKHX BEIMYMH, BbIOWpas ONTUMAbHbBIN
CIoco0 M3MEpPEHMs] M HCIOJb3ysS M3BECTHBIE METOJbl OLIEHKM IOTPEIIHOCTEH W3MEPEHUH,
MPOBOAMUTH HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C KCIOIb30BAaHHEM MPSMBIX
U3MEpEeHUl, OOBSACHITH MONYyYCHHBIE PE3yJbTaThl, UCHOIB3YS (PU3MUYECKHE TEOPHH, 3aKOHBI U
MOHSTHS, W JeJaThb BBIBOJBI; COONIONATh MpaBuia O€30MacHOro TpyJa MpU MPOBEACHUU
UCCIICIOBAaHM B paMKax y4eOHOTo SKCIEPUMEHTa B y4eOHO-HUCCIIE0BATEIbCKON AesITeIbHOCTH
C HCIOJIb30BaHUEM LHU(POBBIX HW3MEPUTENBHBIX YCTPOHCTB U JIaOOpaTOPHOrOo OO0OpYIOBAHUS;
c(OpPMUPOBAHHOCTh MPEJCTABICHUH O METOJaX IOJYyYEHUS HAyYHBIX aCTPOHOMHYECKHX
3HAHUU;

I[IP6 7. chopMUpOBAaHHOCTH YMEHHs pEUIaTh pPacyYeTHBIC 3aJauydl C SBHO 3aJlaHHOMN
buznyeckoil MoJebI0, UCIONB3Yysad (U3UYECKHE 3aKOHBI M MPUHIMUIBI, HA OCHOBE aHalu3a
YCIIOBHSA 33]1a4l BBIOUPATh (PU3UUECKYIO MOJEIb, BELIEIATH (PU3NYECKHE BETMYMHBI U (POPMYIIBL,
HEOOXOUMBIC Ul €€ PEIIeHUs, MPOBOIUTH PAcUeThl U OLIEHHWBATH PEATbHOCTH IMOJIYYEHHOTO
3HaYeHHUs (PU3NYECKON BEIMYMHBI, pEIIaTh KAueCTBEHHBIC 3aJaud, BBICTPAaWBas JIOTUYECKU
HEMPOTHUBOPEUYUBYIO LIEMIOYKY PACCYKJIECHUN C ONOPON HA U3YyUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (QU3MYECKUE SBIICHMS,

[Ip6 8. chopMUPOBAHHOCTH YMEHHUSI MPUMEHSTH MOJTYYCHHbIE 3HAHUS ISl OOBSICHEHUS
YCIIOBHI IPOTEKaHUS (PU3NIECKUX SIBIICHUH B IPUPOIE U IS IPUHITHS PAKTUICCKUX PEIICHUH
B TIOBCEJHEBHOM KHU3HU HJsi oOecrneueHUs 0€30MacHOCTH MpU OOpaleHHUH ¢ OBITOBBIMU
npuOopaMl W TEXHUYECKMMHU YCTPOMCTBAMM, COXPAHEHMsI 370POBbsi M COOJIIOJIEHUS HOPM
HKOJIOTHUECKOT0 TIOBEJCHUS B OKpY’Kalollel cpejie; MOHUMaHHe HEOOXOIUMOCTH MPUMEHEHUs
JTOCTHXEHUIN (PU3UKU U TEXHOJOTUH JJIs PallMOHAIIBHOTO IPUPOIOTIONIb30BaAHMS;

IIp6 9. cdopMuUpPOBaHHOCTH COOCTBEHHOW MO3MLUU IO OTHOLIEHHIO K (DU3HYECKOMH
uH(pOpMallMK, IMOJIy4aeMOil U3 pa3HbIX HCTOYHUKOB, YMEHMH HCIONb30BaTh LU(DPOBHIE
TEXHOJIOTUHM [yl TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U TPEICTaBIeHUs y4eOHOH u
HAy4YHO-TIOMYJISIPHOM HMH(pOpMAIUK; pPa3BUTHE YMEHUN KPUTHUYECKOTO aHajlu3a IOJIy4aeMoi
UHpOpMaINH;

[Ip6 10. oBnmameHue yMeHHSAMH pabOTaTh B TPYNIE C BBIIOJHEHHEM Pa3IHIHBIX
COLMAJIbHBIX pOJIeH, IIIaHUPOBATh paboTy TPYIIIBI, PAMOHAIBHO PAaCpeAesATh IeSITeNTbHOCTh B
HECTaHJIAPTHBIX CUTYyallMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JOrO M3 yYaCTHUKOB TPYMIbI B
peleHre paccMaTpuBaeMoil pooieMsl;

[1p6 11. oBnanenue (chopMUPOBAHHOCTD MPEACTABICHUI ) MPaBHIIAMH 3aTTUCH (PU3UIECKUX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003HadeHuii JI. bpaiins (i cienbix u c1aboBUASIINX
00ydJaromuxcs).



2. CTPYKTYPA U COJAEP)KAHUE ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM
JNCHUIIVIMHbI

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

Bun yueGHoM paboThI O0bem B O0bem B
aKaJIEMUYECKUX aKaJIeMUYECKUX
gacax gacax
ouHas popma 3ao4Has popma
o0yueHHs o0y4eHHS
O0Bem 0011e00pa30BaTeIbHON AUCITUIUIMHBL, 117 117
B TOM 4HCJIE€ pealu3yeMblii B  (dopme 75 8
PaKTUYECKON MOATOTOBKH
B TOM YHCIIe U3 00beMa 0011eo0pa3oBaTeIbHON
JIICIIATUTHHBI:
Teopernueckoe oOyueHne 42 4
[IpakTrueckue 3aHaTHs (€Cau 75 8
MIPETYCMOTPEHO)
CamocrosiTenpHas padota (ecnu 0 105

IPelyCMOTPEHA

[TpomexyTounas atrrectamnus / popma KOHTPOIS

npyrue GopMbl
koHTpous (1,2
ceMecTp)

apyrue Gopmbl
koHTpoJs (1,2
ceMecTp)
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2.2 TemaTH4yecKHH IJIAH U COJIEPKAHUE MPOrPaMMbI 00111e00pa30BaTEeILHON TUCHUIIMHBI

PU3UKA
HaumenoBanue ®opMbl OpraHu3aluu CopnepxaHue JEKIIMOHHOIO MaTepuana, Ob6bem O6bem HaumenoBanue | YpoBeHb
pa3fenoB U TeM | y4eOHOM JeATeIbHOCTH IIPAKTUYECKHE 3aHATHS, 4acoB 4acoB CUHXPOHHU3UPOB | OCBOCHMS
o0yyaromuxcs camocTosTelbHas paboTa OuHas 3a04uHas AQHHBIX
o0yyJaronmxcs dbopma dhopma o0OpasoBarenbH
o0yuyeHus o0y4YeHHsI | BIX PE3yJIbTATOB
(TOJBLKO KOJIBI)
1 2 3 4 &) 6 7
Beenenne Teopernueckoe oOyuenne | @u3nka — QyHIAMEHTAbHAS HayKa O 2 JIP 2
npupose. EcTecCTBEeHHOHAYYHBIM METON MP
IIO3HAHUSI, €r0 BO3MOXHOCTH U TI'DAHMIIBI I1P1-13
OPUMEHUMOCTH. DKCIIEPUMEHT U TeOpUs B
nporecce MIO3HAHUS MIPUPOIBL.
MogenupoBanue (GU3NYECKUX SBICHUH U
npoueccoB. Poib 3kcniepuMeHTa U TEOpUU
B  IIpoliecce  IO3HAHUS  IPUPOJBIL.
@dusnueckas BenuuuHa. [lorpemrHocTu
U3MEepeHui buznIeckux BEJIMYUH.
Pusnueckue 3aKOHBI. I'panunbr
NPUMEHUMOCTH  (DM3MYECKHX  3aKOHOB.
[Tonsatne O ¢u3MUecKoil KapTHHE MUpA.
3HaueHue  (QU3MKKM  [PU  OCBOCHHUH
npodeccuit CI1O u cnenmansaoctei CIIO.
1. Mexanuka Teopernueckoe oOyueHue Kunemartuka. Mexannueckoe 6 2 JIP 1
BV KEHHUE. [Tepemenienue. ITyTs. MP
Cxopoctb. PaBHOMEpHOE TpsIMOJIMHENHOE I1P1-13

IBIDKeHHUE. Y CcKopeHue. PaBHomepemMeHHOE
npsiMonuHeiiHoe nBmkeHue. CBoOOIHOE
najgeHue. JIBwkeHue Tena, OpOIIEHHOTO
Mo YIJIOM K TOpPU3OHTY. PaBHOMepHOe
JIBYDKEHUE [0 OKPYKHOCTH.
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3akoHbI MEXaHUKH Herorona.
IlepBbiii 3akoH Hprotona. Cuia. Macca.
NUmnynbc. Bropoit 3akoH  HeroToHa.

OcHoOBHOI1 3aKOH KJTAaCCUYECKOM
nuHamuku. Tperuid 3akoH  HbroToHa.
3aKoH BCEMHUPHOI'O TATOTEHUS.

I'paButanimonnoe mnosie. Cuila TIKECTH.
Bec. CrnocoObl w3MepeHus Macchl Tedl.
Cuitel B MEXaHHUKE.

3aKoHbI COXpaHeHHs B MeXaHMKe. 3aKOH
COXpaHeHHUs UMITyJIbca. PeakTrBHOE
nBrxenue. Padora crisl. Pabora
MOTEHIHMAILHBIX CHJI. MOIIHOCTD.
Oueprusi. Kunerndeckast sHeprus.
[ToTennuanpHas sHEpTUsl. 3aKOH
COXpaHEHHUS MEXaHUYECKOU SHEPTHH.
[IpuMeHeHrne 3aKOHOB COXPAHCHHUSI.

[IpakTrueckue 3aHATUS

(B ToM uymciae B (popMe NMPAKTHYECKOHN
MOJATOTOBKH)

HccnenoBanne  OBMKEHHS  Tejla 1O
JIEUCTBUEM IOCTOSHHOM cuibl. M3ydeHue
3aKOHa COXpaHEHUS AMITYJIbCA.
CoxpaHeHHe MEXaHUYECKOM SHEPruu INpu
JBIDKEHHUHM Tela MOoJ JCHCTBHUEM CHII
TSOKECTH U ynpyroctu. CpaBHeHHE paOOThI
CHIBl C H3MCHECHHEM KHHETHUECKOM
JHEPIruu Tena.

N3ydyeHue 3aKOHOB  COXpaHEHUs  Ha
npuMepe yaapa mapoB ¥ 0amIuCTHIECKOTO
MasTHHKA. M3ydeHne ocoOCHHOCTEH CHITBI
TpeHHUsI (CKOJIbKEHU).

Hemoncmpayuu: 3aBUCUMOCTD
TPAeKTOPUU OT BHIOOpA CHUCTEMBI OTCUETA.
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Bumant MEXaHUYECKOTO JIBKEHUS.
3aBUCHUMOCTb YCKOPEHMsI Tela OT €ro
MacChl W CHUJIbI, JICUCTBYIOIIEH Ha TeJo.

CrnoxeHnue CHIL PaBenctBO u
IPOTUBOIOJIOXKHOCTh HAINPABICHUS CHII
JIEHCTBHUS u IIPOTUBOJIECUCTBHUS.
3aBUCUMOCTh ~ CWJIBI  YOPYrocTd  OT
neopmanuu. Cubt TpEHUsI.

HeBecomocth. PeakTuBHOE  JBIKEHHE.
Ilepexon NOTEHUUAIBHOW DHEPrUM B
KHHETHYECKYyl0 W oOparHo. Pemenue
TECTOBBIX 3aIaHHM.
CTaHJapTU3UPOBAHHBIN TECT.

CamocrosiTenbHas padboTa

HOIIFOTOBKa K JICKOIUAM U NPAKTHYCCKUM
3aHATHUAM

15

2. OcHOBBI
MOJIEKYJISIPHOM
(puzuxku u
TePMOJIMHAMH
KH

Teopetuueckoe oOydyeHue

OcHoBBI MOJIEKYJISIPHO-
KHHeTHYecKoH Teopuu. MneaabHbli ras.
OCHOBHBIE ~ TIOJIOKEHHUSI ~ MOJIEKYJISIPHO-
KHHeTH4YecKol Teopuu. Pa3mepsl u macca
MOJIEKYT W  aToMOB.  bpoyHOBckoe
nswkenue. uddysusa. Cunbl U sHEprus
MEKMOJIEKYJISIPHOTO B3aUMO/ICHCTBHSI.
CrpoeHne ra3000pa3HbIX, JKHIKUX U
TBepapIx Ted.  CKOpOCTH  JIBMIKCHUS
MOJIEKYJI U UX u3Mepenue. VneanbHblil ras.
HaBnenne raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETHYECKOM TEOpHUH
ra3oB. Temmeparypa u ee H3MEpEHHE.
['a30Bble 3aKOHBL. AOCOJIOTHBIA HYJb
TEMIIepPaTypHhI. TepmonuHamMuyeckas
IKana TEMIIepaTyphbl. VYpaBHeHue
COCTOSIHUSI HJealbHOro Tra3a. MomsipHas
ra3oBas HOCTOSIHHASI.

JIP
MP
I1P1-13
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OcHoBbI TepMoguHAMUKH. OCHOBHBIE
MOHATUS U ompeAesieHus. BHyTpeHHss
SHEPrusi CUCTEMBbl. BHYTpeHHsAs >Heprus
ujeanpHoro raza. Pabora u Temnora Kak
dbopMbI nepeaadu SHEPIUH.
TermoeMKoCTh. YienbHasi TEIIOEMKOCTD.
VYpaBuenue TermioBoro Oananca. IlepBoe
HAYaJ0 TEePMOJWHAMUKUA. AnuabaTHBIMA
nponecc. [IpuHIUn OeWCTBUS TEIIOBOM
Mamsbl.  KIIJ[ TteroBoro naBurarens.
Bropoe Hayajo TEPMOJIMHAMUKH.
TepmonuHaMuueckas ImIKajga TeMIepaTyp.
XO0Ja01UbHbIE MAalINHBI. Tennosble
neuratenn. OxpaHa IpUpPOIbL.

CpoiictBa mapoB. lcnapenue u
KOHJAeHcauus. HacwlllleHHBI Tap W €ero
cBOIicTBa. AOCOIOTHA U OTHOCHUTENIbHAS
BIIQXHOCTb ~ BO3QyXa. Touka  poOCBHLI
Kunenue. 3aBUCMMOCTH  TeMmIepaTypbl
KUIIEHUs OT naBieHus. [leperpetsiii map u
€ro UCIOJIb30BAaHUE B TEXHUKE.

CBoiicTBa JKHJIKOCTEH.
XapakTepucTuKa KUJAKOTO  COCTOSHMSA
BENIECTBA. [ToBepXHOCTHBII (07t

JKUAKOCTH. ODHEpPrus  INOBEPXHOCTHOIO
cios. SIBmeHMs Ha TpaHULE KUIKOCTH C
TBEpAbIM TesoM. KanwuisipHble sBiIeHNUS.
CpoiicTBa TBEpPAbIX TeJl.
XapakTepuCTUKa TBEPAOrO  COCTOSHUSA
BEIIIECTBA. YIPYrue CBOWCTBA TBEPJIbIX
Ten. 3akoH ['yka. Mexannueckue cBoicTBa
TBEpABIX Tel. TerioBoe pacmupeHue
TBEPABIX TeJI U KHUIAKOCTeH. Ilnasnenue u
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KpuCTaJlJIn3alusi.

[IpakTrueckue 3aHATUS

(B TOM umciae B (popMe NpPaKTHYECKOMH
MOJAr0TOBKH)

W3mepenue BIaXXHOCTU BO3yXa.
H3MepeHune MOBEPXHOCTHOIO HATSHKEHHUS
x)uakoctu. Habmoenune npomecca
Kpuctau3anuu. M3yuenue nedopmanuun
pacTspkeHus. M3ydenune TemnoBoro
pacimpenus TBepAbix Tei. M3yuenue
0COOEHHOCTEH TEMJIOBOIO PACIIUPEHHUS
BOJIBI.

Jemoncmpayuu: JIBuxenre OpoyHOBCKUX
yactull. Auddysus. IsmeHenue naBneHus
ra3a ¢ U3MEHEHHEM TeMIEpaTyphl IpU
HOCTOSIHHOM 00beme. M3oTepMudeckuii u
n300apHbIit poreccrl. U3menenue
BHYTPEHHEHN SHEPIUH TeI NIPU
COBepLIEHUH paboThl. MoJ1enu TeninoBbIX
nBurareneil. Kunenue Boibl pu
MOHM)KEHHOM JaBieHuu. [Ilcuxpomerp u
TUTPOMETP. SIBJIEHNS TOBEPXHOCTHOTO
HaTSDKEHUs U cMauuBaHus. Kpucransl,
amMop(QHbIE BEIECTBA,
JKUJKOKpUCTAJUIMYECKHUE Tena. Pemenne
TECTOBBIX 3aanuii. Onpoc

10

CamocrosiTenbHas padboTa

HO}IFOTOBK& K JICKOUAM U NPAKTHYCCKUM
3aHATHUAM

15

3.
DJIeKTPOAMHA
MHKA

TeOpeTI/I‘leCKOC 06y‘-IeHI/IC

DJIeKTpHYecKoe MmoJie. DIEKTPUUECKHE
3apsiabl. 3aKOH COXPAHEHMS 3apsaa. 3aKOH
Kynona. DNeKTpUYecKoe ToJIe.
HanpsokeHHOCTh  3JIEKTPUYECKOTro  TOJISL.
[Tpunmun cynepnosunun nosieid. Pabora
(9701 AIEKTPOCTATUYECKOTO OJIS.

JIP
MP
I1P1-13
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ITorenmuan. Pa3HoCTh  HOTEHIIMAIOB.
DKBUMOTEHIUAJIbHBIE TOBEPXHOCTU. CBA3b
MEXYy HaNPsHKEHHOCTBIO M Pa3HOCTHIO
MOTEHIIMATIOB  BJIEKTPUYECKOTO  TOJIA.
JIMPNeKTpUKH B DJIGKTPUYECKOM  IIOJIE.

ITonspuszanus JUDIIEKTPUKOB.
IIpoBOAHMKM B  DJIEKTPUYECKOM  IIOJIE.
Konzgencaropsl. Coenunenue

KOHJIGHCAaTOpOB B  Oarapero. DHeprus
3apsOKEHHOTO  KOHJIGHCATopa.  DHEprus
ANEKTPUYECCKOTO TIOJIA.

3aKoHBI OCTOSIHHOI'O TOKA. Y CJIOBUS,
HEOOXOJMMBbIC JUII BO3HMKHOBEHHS U
MOAIepKAHUS dIIEKTpUYecKoro Toka. Cuia
TOKa W IUIOTHOCTh TOKa. 3akoH Oma st
yuactka nenu 0e3 DJIC. 3aBucuMOCTb
ANEKTPUIECKOTO COTIPOTHUBIICHUS oT

Marcpualia, JJITMHBI n romaigun
MOMEPEYHOr0  CEYEHUs  MPOBOIHHKA.
3aBUCHUMOCTH 3JIEKTPUYECKOTO
CONPOTHUBIICHUS MIPOBOJIHUKOB oT

TeMIIepaTypbl. ODJIEKTPOABUXKYIAA CHJIA
HCTOYHHKA TOKa. 3akoH Oma I IOJTHOM
LEITH. CoenunHenue MIPOBOTHUKOB.
CoenMHEHNE HMCTOYHUKOB S3JIEKTPUUYECKON
sHeprun B Oarapero. 3akoH JIxoyns—
Jlenna. Pabora " MOIIIHOCTh
ANEKTPUYECKOro TOKa. TemnoBoe AeicTBUE
TOKA.

DJIeKTPUYECKH I TOK B
NOJIYyIIPOBOIHMKAX. CobcTBeHHas
MIPOBOAMMOCTh MOJTyTPOBO/I-HUKOB.

[TonymipoBOIHUKOBBIE PHOOPHI.
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MarnutHoe moJie. Bexkrop MHAYKUIUH
MarHuTHOTO 1ojs. J[elicTBHEe MarHUTHOI'O
MoJisl Ha TPSMOJIMHEHHBIA TMPOBOJHHK C
TOKOM. 3akoH Awmmnepa. B3aumoneiictBue
TOKOB. MarHuTHbIA mHOTOK. Pabora 1m0
MEPEMENICHUIO TPOBOJAHUKA C TOKOM B
MarHuTHOM T10oje. JIelicTBME MAarHMTHOTO
nojisi  Ha ABWKymwmiics 3apan.  Cuna
Jlopenua. Onpenenenue YAEIBHOTO
3apsiaa. Y CKOPUTEIN 3apsKEHHbBIX YaCTHULL.
DIeKTPOMATrHUTHASI MHAYKIMS.
DneKTpoMarHuTHas HHIyKIus. Buxpesoe
anekTpuieckoe noje. CaMOMHIyKITHS.
DHeprusi MarHuTHOTO TIOJIS.

[IpakTrueckue 3aHATUS

(B ToM uymciae B (popMe NMPAKTHYECKOMN
NMOJATOTOBKH)

N3ydenue 3akona OMa ajisl yyacTKa LIenH,
IIOCJIEA0BATENbHOIO W IApajuIeIbHOTrO
COCIMHEHUS  NPOBOJHUKOB. M3yueHue
3akoHa Oma Uit monHoW uenu. M3yuyenue
SBJIGHUSI DJIEKTPOMAarHUTHOM WHIYKIUH.
Onpenenenre Kod(pUIMEHTa MOJIE3HOIO
JEUCTBHSI  DJIEKTPUYECKOTO  YallHHUKA.
OnpeneneHyue TemIepaTypbsl HUTH JIAMIIBI
HakasmBaHusi. Omnpenenenune OJC wu
BHYTPEHHEIO CONPOTHBIIEHHUS HMCTOYHHKA
HaIpPSDKEHUS.

Hemoncmpayuu: B3aumoneicteue
3apsokeHHbIX  Ted.  [IpoBogHukM B
ANIEKTPUYECKOM ToJN€e. JMAIEKTpUKH B
anekTpudeckoM mone. KoHaeHcaTopsl.
TemioBoe 1eHCTBUE MEKTPUUECKOTO TOKA.

10
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CoOcTBeHHAs U PUMECHAsI TPOBOIUMOCTh
IIOJIYIIPOBOJIHUKOB. 110JIynIpOBOJHUKOBBIN
nuon.  Tpanszuctop. OmnwiT  Dpcrena.
B3anmopencTere npoBOAHUKOB C TOKAMH.
OTKI0HEHNE 3JIEKTPOHHOTO ny4ykKa
MarHuTHBIM TIOJIEM. OJEKTPOJBUTATEIb.
DJIEKTPOU3MEPUTEILHBIC PUOOPHI.
OneKTpoMarHuTHass UHAYKIUA.  OmbITh
dapapes. 3aBUCUMOCTE OJ1C
CaMOMHIYKIIMK OT CKOPOCTH HW3MEHEHUS
CUJIbI TOKA U UHAYKTUBHOCTH MPOBOIHUKA.
Pa6ota 3JIEKTpOreHepaTopa.
Tpancdopmarop. Onpoc

IIpakTHYeckasi NOATOTOBKA:
Pa3pabGoraTe mnpe3eHTanMi0 00 YYECHBIX,
BHECILIMX 3HAUYUTEIBHBIN BKII]] B pa3BUTHE
AIEKTPOJIUHAMUKH. ITogroroBuTts
UHCTPYKIIHIO o pabote c
ANEKTPUICCKUMHU ITPUOOpaMu

PazpabGoraTe mpe3eHTaUI0 TIO TEME:
«INEeKTPOU3MEPHUTENHHBIC TPUOOPHI».

Ha crenne ymets pacro3HaTth
KOHTPOJIbHO-U3MEPUTETbHBIE TPUOOPHI U
X Ha3HaucHHE. BrimonHenne
MPAKTUYECKUX 3aJaHUI

CamocrostenbHas pabora | [loaroroBka K JeKIUSAM U MPaKTHUYECKUM 15
3aHATUIM
4. Kosebanuss | Teopernueckoe oOyueHue Mexannueckue KoJieOaHus. 2 JIP
U BOJIHBI KonebarenbHoe JIBUDKEHUE. MP
[Mapmonnueckne konebanus. CBoOOAHBIC [1P1-13

MEXaHHUYCCKUC KOJIcOaHUS. JInHeiiHbie
MeXaHWUEeCKHE KOJeOaTellbHbIE CHCTEMEL.
Hp CBpAIICHUC OHCPIun Ipu
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KoJjiebarenpHOM IBIOKeHMU. CBOOOIHEBIE
3aTyXawIlue MEXaHWYeCKHue KOoyeOaHusl.
BoinykieHHbIE MEXaHUYECKUE KOJeOaHMUs.
Yupyrue BouaHbl. Ilonepeunsie u
MPOJOJbHBIE  BOJHBL. ~ XapaKTEPUCTUKH
BOJIHBL. YpaBHEHHE IUIOCKOW Oeryiei
BostHBIL. UHTepdepentius BoaH. [lorsaTue o
TU(GpaKUU  BOJH. 3BYKOBBIC BOJIHEIL
VYbTpa3ByK U €ro NpuMeHEeHHe.
DJIeKTPOMArHUTHbIE KoJieOaHus.
CBoOoniHBIE ANEKTPOMArHUTHBIE
konebOanus. [IpeBpamieHue »dHEpruu B
Koe0aTeIbHOM  KOHType. 3aTyXaroliue

AJIEKTPOMArHUTHBIE Kose0aHusl.
I'eneparop HEe3aTyXarolluX
AIIEKTPOMArHUTHBIX KoJie0aHui.
BriHyX1eHHbIE 3JIEKTPUYECKUE

koneOanus. Ilepemennsiii Tok. I'eneparop
MepEeMEHHOTO0  Toka. EMKocTHOoe M
WHIyKTUBHOE COTIPOTHUBIICHUS
MEepeMEHHOro Toka. 3akoH Owma s
ANEKTPUYECKON WLEMHU MEPEMEHHOTO TOKa.
PabGota u MOIIHOCTH MEPEMEHHOTO TOKA.
I'enepatopst  Toka. Tpanchopmatopsl.
Toxu BeicOKOM 4acToThl. [lomydenwue,
nepegaya u pacnpeneneHne
AIEKTPOIHEPIUU.

DJIeKTPOMArHUTHBIE BOJIHBI.
DNIEeKTPOMarHUTHOE TI0JIE KaK 0COOBIN BUT
MaTepuu. IJIEKTPOMArHUTHHIC BOJTHBI.
Bubpatop I'epria. OTKpbITHII
Kosie0aTenbHbIN KOHTYp. V300peTenue
paano A.C. IlonobiM. [ToHsiTHE O
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panuocsszu. [Ipumenenune
QJICKTPOMAIrHUTHBIX BOJIH.

HpaKTH‘lGCKI/IC 3aHATUA

(B ToM 4yucie B GpopMe NMpPaKTHYECKOMH
TMOATOTOBKH)

N3yuenue 3aBUCUMOCTH nepuo/a
KOJICOAHUH HUTSHOTO (MJIM TPYKUHHOTO)
MasiTHUKAa OT JJUHBI HUTU (WJIK MAacchl
rpy3a). MHAyKTHBHBIE M  €MKOCTHOE
CONPOTUBIIEHHUST B LENH IEPEMEHHOTO
TOKa.

Hemoncmpayuu: CBoOOIHBIE U
BBIHYKJICHHbIE MEXaHUYECKHE KOJICOAHMUSL.
Pe3onanc. OGpa3zoBanue u
pacrpocTpaHeHHe yNpyrux BoiaH. Hacrora
Kosie0aHui ¥ BBICOTA TOHA 3BYKa.
CBOOOIHBIE IEKTPOMArHUTHBIE
kosiebanus. Ocuuiiorpamma
nepeMeHHoro Toka. KonaeHncarop B uenu
nepemMeHHoro Toka. Karymika
MHAYKTUBHOCTH B IIETIH IEPEMEHHOTO
TOKa. Pe3oHaHc B ocienoBarenbHON HEnu
IIEPEMEHHOT0 TOKa. M3mydenne n npuem
JIEKTPOMAarHUTHBIX BOJIH. Pannocssss.
Pemenune kpoccBopa.

16

JIP
MP
ITP1-13

CamocrosiTenbHas padboTa

HO}IFOTOBK& K JICKOUAM U NPAKTHYCCKUM
3aHATHUAM

15

5. OnTuka

TeopeTI/mecxoe 06y‘-IeHI/IC

IIpupona cBera. CxopocTb
pacupocTpaHEeHUA CBETA. 3aKOHBI
OTpakeHUs U npenomiieHus cseta. [lonHoe
oTpakenue. JInn3pl. ['Ma3 kak onTuyeckas
cuctema. OnTUYECKHe MPUOOPHI.
BoJsiHOBbBIE CBOMICTBA CBETA.

JIP
MP
I1P1-13
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Nutepdepentus ceera. KorepeHTHOCTH
CBETOBBIX Jiyueil. UnTepdepenius B
TOHKHX IUIeHKax. [lomocsl paBHOI
tomuuHbl. Konbia Herotona.
Hcnonp3oBanue uHTep(EepeHIINH B HayKe
u texauke. Judpaxmus csera. Audpakius
Ha IIEJIA B MapaJuIeNIbHbIX JIydax.
Judpakunonnas pemerka. [lorstue o
rojorpaduu. [Tonsgpuzanus nomnepevHbIx
BosH. [lonspusanus csera. J[BoliHOE
nydenpenomiienue. [lonsiponasl.
Hucnepcus ceera. Bunbl CrieKTpoB.
Crnextpsl ucnyckanusi. CeKkTpbl
norjoueHus. YiabTpaduoneroBoe u
uH(ppaKpacHOe U3ITYUCHHUS.
PentrenoBckue nyun. x npupona u
CBONCTBA.

HpaKTI/IquKI/IC 3aHATUA

(B ToM 4yucie B ¢opMe NMpPaKTHYECKOMH
NMOATOTOBKH)

W3ydyenne wu300pakeHUs] MpeIMETOB B
TOHKOM JIMH3E.

Wzydyenne  uHTEphEpeHIHH |
TupaKuy CBETa.

['panynpoBka CHEKTPOCKONa u
ornpezeneHue JUTUHBI BOJTHBI
CIIEKTPAJIbHBIX JTUHUMH.

Ornpesenenne MoKa3aTensl MPEeTOMICHHS
CTEeKJIa

Onpenenenne POKyCHOTO PACCTOSTHUS
paccenBarOLIEN JTUH3BI

Onpenenenre ONTUYECKONW CHITBI U
(hOKYCHOTO pacCTOSIHUS coOMparomieit

16
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JIH3BI

Habnronenue CrijioniHoro U JIMHEH4aToro
CIeKTpa

Hemoncmpayuu:

3aKOHBI OTPaXCHUST W  TMPEIOMIICHHS
ceera. IlonHoe BHyTpeHHEe OTpakeHHeE.
Onrtuueckue npubopsl. HMHTEpdepenmms
ceera. [udpakmus csera. [lomspuzanus
cBeta. [lomyyeHune crekTpa C MOMOIIBO
npu3Msl. [lonyuenue criekTpa ¢ IoOMOIIbIO
TUPpakInOHHOM pemeTkr. CIeKTPOCKOI
Omnpoc. BeimoHeHHE TPAKTHYIECKHX
3aJaHuN

6. DJ1eMeHThI
KBAHTOBOM
(puzuxku

Teoperuueckoe o0yueHue

KBantoBass ontuka. KanrtoBas
TUIIOTE3a Ilnanka. DOTOHBI.
Bueunuit (boTOdNEKTpUIECKHUIA
addexr. Bayrpennuii poroddpdekr.
Tuns! GOTO21EMEHTOB.

dusuka aTroMma. PazButue
B3IJIAJIOB HAa CTPOEHHE BEIIECTBA.
3aKOHOMEPHOCTH B ATOMHBIX
CreKkTpax  Boaopoma.  SnepHas
MOJIETIb aroMma. OnbIThI 2.
Pezepdopna. Mopenb aToma
Bogopoga no H. bopy. KBantoBble
TE€HEPATOPHI.

Du3uKa AaTOMHOI0 AApa.
EcrecTBeHHast painoakTUBHOCTb.
3aKOH paJMOaKTUBHOTO pacnaja.
CrniocoOb1 HabMO1eHUS U
pEerucTpalyy 3apsKeHHBIX YaCTHII.
Oddext BaBunora — Yepenkona.
Crpoenue aToMHoro siapa. Jledekr

JIP
MP
I1P1-13
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MAaccChl, SHEPTHs CBSI3U U
YCTOMUYHUBOCTb aTOMHBIX SIJIEP.
Snepubie peakuuu. MckyccTBeHHas
paaroOaKTUBHOCTB. JleneHue
TsoKeNbIX saep. Llennas siaepHas
peakuus. Yrupasisemas HelHast
peakuusi. SaepHbIi peakTop.
[TonydyeHue pagnoakTUBHBIX
M30TOIOB U UX IPUMEHEHHUE.
buonornueckoe nencreue
PaAMOAKTUBHBIX U3ITyUYEHUH.
DNeMeHTapHbIC YaCTHUIIBI.

[IpakTrueckue 3aHATUS (B ToM uyucie B  (opme 15 2
NMPAKTHYECKOM MOATOTOBKH)
Pemenue 3anay no teme
Hemoncmpayuu
dororddexr. JInHeHIaThIe CIEKTPBI
pa3nuuHbIX BeulecTs. U3nydyenue
na3epa (KBaHTOBOTO T€HEpaTopa).
CueTynk HOHUBHPYIOIIUX
W3J1y4YeHUH. Pelenre TeCToBbIX
3aJaHui
CamocrosiTenpHas pabora [TogroroBka K JEKIUAM | 15
MPAKTUYECKUM 3aHATUSIM
7. IBoaouus Teopernueckoe oOyueHue Ctpoenue u pa3BuTue 4 JIP
BceenHoii Bceennon. Hamia 3Be3Has MP
cucteMa — [lamaktuka. J[lpyrue I1P1-13
TaJIAKTUKH. beckoneunocTthb
Bcenennoi. ITonsitue 0
KOCMOJIOTHH. Pacmmpsitomasicst
Bcenennas. Monenb ropsiaeit
BceneHHON. CrpoeHnue u
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npoucxoxjaeHue ['anakTuk.
Jpojonua 3Be3n. I'mmores3a

MPOUCXOKIEHUS Coaneynoi
cUCTeMBbl. TepMOSACpHBI CHUHTE3.
[Ipobiema TEPMOSIACPHOI
sHepreTuku. OHeprus CoiHua Hu
3BE3/I. OBOJIIOIUSA 3BE3I.
[Ipoucxoxaenue ConneuHoi
CUCTEMBI.
Hemoncmpayuu

Conneynas cucrteMa (MOJEINb).
dotoraduu 1IaHer,

ceTaHHbIE C KOCMUYECKUX
30H10B. Kapra JIyHBI 1 mU1aHET.
Ctpoenue u 3BotoNMs BeeneHHoil.
Omnpoc BeimoaHeHHE TPaKTHIECKIX
3aJaHuN

CamocrositenbHas padbora [TogroroBka K  JEKUUSIM U 30
PAKTUYECKUM 3aHATUSIM
IIpomexyTounas arrecranusi (Uau ykaszatb ¢opmel koHTpoisi) — APK — (1 cemectp),
JuddepenunpoBannblii 3a4eT (2 cemecTp)
Hroro: 117 117

ZL]'IH XapPaAKTCPUCTHKU YPOBHI OCBOCHU yqe6Hor0 MaTepurajia UCIIOJBb3YOTCA CICAYIOIIUC 0003HAYCHHS:

1. — 03HaKOMUTEINBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAyKTUBHBIN (BBIIOJIHEHUE IEATENILHOCTH 110 00pa3Ily, MHCTPYKLMHU UIIH 1101 PyKOBOJCTBOM)

3. — IPOYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BBIITOJHEHHUE ACATEIBHOCTH, pEIIeHUe MTPOOJIEMHBIX 3a71a4)

24




3. YCJIOBHUSI PEAJIM3ALIAM TPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACLIUTLTAHBI

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

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

- kabuHeT 00111e00pa30BaATEILHBIX TUCIMILINH (KAOMHET (QU3UKH)

- OCHAIIICHUE KabuHeTa

Ne | HaumeHnoBanue 060py0BaHuUs | 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 MOOMIIBHBIA MJIM | 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 I0BAHHKE:!

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

- OCHAIlleHME MOMEUICHUH, 3a/JeCTBOBAHHBIX MPH OPraHU3aLMH CaMOCTOATEIbHON U
BOCIHUTATEIbHON PabOTHI:

MOMEIIIEHUs JIJIsl OpTaHU3aIli CaMOCTOSITENIbHOM U BOCHUTATENBHOM palbOThI JOKHBI
OBITh OCHAIIICHBI KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOJIKITIOYEHUS K HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT» U o0ecredeHueM JOCTyla B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00Pa30BaTENBHYIO Cpely 00pa30BaTEeILHON OpraHU3aIIHH.

3.2. TpeboBanus K yueOHO-METOAUIECKOMY 00CCTICYCHHIO

Y4eOHO-MeTONUYECKAsT ~ JIOKyMEHTallMs 1O  JUCHUIUIMHE  BKJIIOYAeT:  JIEKIIUU;
MpakTUYeCKue paboThl, pa3pabOTKy TEMaTHKH 10 JOKJIaaaM, JUCKYCCHH, IPAKTUYECKUE
3a/laHus, TIEPEYeHb BOMPOCOB K TEKYIIEeMY KOHTPOJIIO, JApyruM ¢opMaM KOHTPOJIS,

! Tlocranossenue I'naBHoro canurapHoro Bpaua Poccuiickoil @enepauun ot 28 cenrsiops 2020 roma N 28 «O6
yrBepkaeHuH caHuTapHbeIXx mpaBmwn  CII  2.4.3648-20 "CaHuWTapHO-3IHIEMHOJIOTHYECKHE TpeOOBaHHUA K
OpTaHU3aIMSIM BOCTIUTAHUSA ¥ O0YYEHUS, OTJBIXA U O3OPOBIICHUS AETEi U MOJIOICKHU"
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IPOMEKYTOUHOM aTTecTaluu.

3.3. UHTepHeET-pecypehbl

1.Emunas  komrekumst  [[OP.  Ilpenmernas  komnekmus — «Dusmkay http://school-
collection.edu.ru/collection

2.BuptyanbHbiii )OH]] €CTECTBEHHO-HAYYHBIX U HAYYHO-TeXHUYEeCKHX 3 dexToB «dddexruBnas
dbuszuka» http://www.effects.ru

3.4. IIporpammHoe o0ecnieyeHue, HMPpPoBbIE HHCTPYMEHTbI
Komnemx obecriedeH HEOOXOAMMBIM — KOMIUIEKTOM  JIMIIEH3MOHHOTO UM CBOOOJHO
pacrpocTpaHsIeMOro porpaMMHOro 00eCrieueH s, B TOM YHUCJIe OT€YECTBEHHOIO IPOU3BO/ICTRA.
Hcnone3yrorest mporpaMMsl, BXodmue B EQUHBIN peecTp pOCCUUCKUX IPOTPaMM Ul
AIEKTPOHHBIX BBIYUCIUTEIBHBIX MALINH U 0a3 JJAHHBIX, & TAKXKE PEECTP COLUATIBHBIX COI[CETEH:
«SAunpexce.Jluck (st Windows)», SAunekc.IToura, Telegram, Power Point, BKonrtakte (vk.com),
Bebunap.py

3.5. OcHOBHAasl NeYATHAS WM 3JIEKTPOHHAS JUTEpaTypa

1. Mskumes, I'. 5. ®usuka: 10 knacc: 6a30Beld U yrayOnéHHbld ypoBHM: yueOHUMK / I'. 5.
Msikuies, b. b. Byxosues, H. H. Corckuii; mon penakuueii H. A. TlapdenteeBoii. — 11-¢ u3m.
— Mocksa: IlpocBemenne, 2024. — 432 c. — ISBN 978-5-09-112178-0. — Tekcr:
JIGKTPOHHBIA // DNEKTPOHHBIA pecypc mH@PpPoOBOH oOpazoBarenpHOUM cpensl  CIIO
PROFo0pa3oBanue: [caiit]. — URL.: https://profspo.ru/books/132340

2.Mskumes, I'. 5. ®usuka: 11 kmacc: 0a3oBblid W yrryOnéHHBIA ypoBHH: yueOHuk / . .
Mskuies, b. b. byxoBues, B. M. Uapyrun; nox penakuueir H. A. [TapdentreBoil. — 12-e uzn.
— Mocksa: Ilpocemenne, 2024. — 441 c. — ISBN 978-5-09-112179-7. — Tekcr:
SNEKTPOHHBIA // DNeKTpoHHBI pecypc 1mdpoBoit oOpazoBarensHO cpeapl  CIIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132346

3.6. lonoiHuTe/IbHAS MEYATHAS UJIH YJIEKTPOHHASI JIUTEpaTypa

1.KacesinoB, B. A. ®usuka: 10 kiacc: yriyon€HHbld ypoBeHb : yueOHuk / B. A. KacksiHoB. —
11-e uzn. — Mocksa: [Ipocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Tekcr:
ANEKTPOHHBIA // DnexkTpoHHBIM pecypc mudpoBoil obpazoBarensHoi cpeasl  CIIO
PROFo0pa3oBanue: [caiit]. — URL.: https://profspo.ru/books/132342

2.KacpsHOB, B. A. ®usuka: 11 kmnacc: yriyOnéHublii ypoBeHb: yueOHUK / B. A. KacbsHOB. —
11-e m3a. — Mocksa: IIpocBemenue, 2023. — 510 ¢. — ISBN 978-5-09-103622-0. — Texkcr:
ANIEKTPOHHBIN //  DnekTpoHHbIM pecypc uudpoBoii obpazoBarenbHoil cpenst  CIIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132476

3.7. CroBapu, cNpaBOYHHUKH, IHUHMKJIONEIUH, MEPUOIHYECKHE MATEPUATbI ((KYPHAJIBI H
razerbl)

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

2. KYPHAJT « ®DU3UKA» https://iprbookshop.ru/11595.html

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

4.CmupHoB, A. B. Undopmaninonnsie TexHonoruu B o0yuennu ¢usuke: yueOHoe nocodue / A.
B. Cmuphos, C. A. CMupHOB. — 2-¢ u3ll. — MockBa: MOCKOBCKUI TIeAaroru4ecKuit
rocynapcTBeHHbIN yHUBepcutet, 2024. — 220 c. — ISBN 978-5-4263-0677-6. — Texkcr:
anexTpoHHbIH // Lngposoii oOpasosarenbhslii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/145489.html

5. Ilonosa, T. H. Oxckypcuu no ¢puzuke. YueOHO-TPOOPUEHTAITMOHHBIN acleKT: yuyeOHo-
meToaudeckoe mocooue / T. H. ITomosa, A. C. Ilpyakuii. — 2-¢ n3n. — MockBa: MOCKOBCKHI
ne1arornyeckii rocy1apcTBeHHbIN yHUBepeuTeT, 2024. — 136 ¢. — ISBN 978-5-4263-0754-4.
— Texct: anextponnsiit // L{ludposoit oOpazoBarensHblil pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/146085.htm
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUS ITPOI'PAMMBI
OBIIEOBPA3OBATEJbHOW JUCIAIIJINHBI

KoHuTpoiib u omeHKa pe3yJbTaTOB OCBOCHHS  OOIIEOOPa30BATEIBHON  JUCITUTUTMHBI
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 IIOCTAaHOBKH nenen JEATEIIbHOCTH,
IUTAHUPOBAHUSI ~ COOCTBEHHOM  JAEATENbHOCTH IS
JOCTMKCHHMS  IIOCTABJICHHBIX  LI€Jed, IPEeIBUIACHUS
BO3MOXHBIX PE3YJbTATOB 3TUX JCHCTBHI, OpraHU3alluu
CaMOKOHTPOJISI M OLICHKH IIOJIy4EHHBIX PE3YyJbTaTOB.
PazButne cnocoOHOCTH SICHO M TOYHO H3JaraTb CBOU
MBICJIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOUKY 3PEHMS,
BOCIPUHHUMATh U aHAJIM3UPOBATh MHEHUS COOECEIHHUKOB,
IIpU3HaBas MPaBO APYIroOro 4eloBeKa HAa MHOE MHEHUE.
[IpousBenenne wu3MepeHUs] (PU3MUECKUX BEIUYUH U
OLICHKa I'PaHULBI IIOTPEIIHOCTEN U3MEpEHU.
[IpencraBnenue rpaHuIbl MOTPEIMIHOCTEH HW3MEPEHUU
IpU TOCTPOEHUM TIpaduKOB. YMEHHE BBICKA3bIBATh
TUIOTE3bl 1711 OOBSCHEHMsI HAONIOAAEMbIX SIBJICHUM.
YMenue npeiaratb MOJIEIM SIBICHUM. YKa3aHUE TPaHUL]
NPUMEHUMOCTH  (pu3myecknx 3akoHOB. M3nokeHue
OCHOBHBIX IIOJIOXKECHUM COBPEMEHHON HAay4YHON KAapTHHBI
mupa. IIpuBeneHue npumMepoB BIHMSHUSA OTKPBITUHA B
¢u3zuke Ha Tporpecc B TEXHUKE U TEXHOJOTHH
npou3BoacTBa. Mcnons3oBanue MHTEpHETA U1 ITOMCKA
uH(pOopMalnu.

1.MEXAHUKA

Kunematuka

[IpeacraBnenne  MEXaHUYECKOTO  JABWKEHUS  Tela
YPAaBHEHUSAMHU 3aBUCHUMOCTH KOOPAMHAT W MPOCKIHEH
CKopocTu OT BpemeHu. [IpencraBineHue mMexaHUYECKOro
JMBIDKEHUS Tella TpadukaMu 3aBUCUMOCTH KOOPIMHAT U
MPOEKLUKEH CKOpOoCTH OT BpeMeHd. OrnpexaeneHue
KOOpJIMHAT MPOWUJIEHHOTO IYTH, CKOPOCTH M YyCKOPEHHS
Tena Mo rpadukaM 3aBUCUMOCTH KOOPJAWHAT U MPOEKITHI
ckopocth OT BpemeHu. OmnpeneneHue KOOpIUHAT
MPOMJECHHOIO0 IIyTH, CKOPOCTHM M YCKOPEHHMS Tella IO
YPAaBHEHUSAM 3aBUCUMOCTH KOOPJWHAT W MPOEKIMNI
CKOpOCTH OT BpeMmeHu. [IpoBeneHue CpaBHUTEIBHOTO
aHanu3a PaBHOMEPHOTO u PaBHONIEPEMEHHOTO
JBU>KEHUN. YKa3aHUE HCIOJIb30BAHUS MOCTYNATEIBHOIO
Y BpaliaTeIbHOTO JBUXEHUHN B TexHuke. [Ipuobperenue
OTbITa PabOTHl B TPYMNIE C BBHIMOTHEHHEM Pa3TUYHBIX
COIMAIBHBIX poJiei. Pa3zpaboTka BO3MOXXHOW CHCTEMBI
JIEUCTBUA M KOHCTPYKLIMHU U OSKCIEPUMEHTAIBHOTO
OnpeeIICHUs KMHEMATHYECKUX BEJINYHH.
[IpencraBnenne nHGOpPMAIIUU O BUTAX JIBUKEHUS B BUIC
TaOJIHIIBI.

3aKkoHbI COXpaHCHHUS B MEXAHUKE

HpI/IMCHCHI/IC 3dKOHa COXpAaHCHUA  HMIIYJIbCa  JIJIA
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BBIYMCIICHUS] M3MEHEHMM CKOPOCTEH TeJl IpU HX
B3auMOCHCTBUAX. V3MepeHne paboThl CHIT B N3MEHECHHE
KMHETUYECKOW PHEpruu Tena. Beluncienue paboThl cui
U U3MCHECHMSI KUHETUYECKOW SHEPIUHU Teia. Beruncinenue
MIOTEHIMAJIbHOM 3HEPrUu TEJl B I'PABUTALMOHHOM IIOJIE.
OnpeneneHne  MOTEHUUAIBHOM  DHEPrUM  YIPYro
neGOopMHUPOBAHHOTO Tela MO M3BECTHOM aedopmanuu u
KECTKOCTH Tena. [IpuMeHeHue 3akoHa COXpaHEHMs
MEXaHUYECKOM DSHEPruu IIPU pacyeTrax pe3yJbTaToB
B3aMMOJECHCTBUN TeJl TPAaBUTALUOHHBIMM CHJIAMU U
CUJIaMH yIPYrOCTH. YKa3aHue IpaHul] NPUMEHUMOCTHU
3aKOHOB MEXAHUKH. YKa3zaHUe y4eOHbIX JUCLUIUIMH, IPU
M3YYEHUU KOTOPBIX MCIOJIB3YIOTCS 3aKOHBI COXPaHECHHUSI

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKHA U TEPMOJUHAMUKH

OCHOBBI KHMHETHYECKOH TeOpHUH.
HaeaJbLHbIN ra3s.

BreimonHeHne ~ AKCHEPUMEHTOB,  CIHyXKAIlUX  JJIs
00OCHOBaHHS  MOJIEKYJIIPHO-KUHETUYECKOH  TEOpHUH
(MKT). Pemenue 3amau ¢ NPUMEHEHHUEM OCHOBHOI'O
YPaBHEHMSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH TIa30B.
Ormpezenienne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSHUM Ha OCHOBAaHMM YPaBHEHUS COCTOSHMS
uaeasbHOro rasa. OnpeneneHue mapaMeTpoB BEIIECTBa B
ra3o00pa3HOM COCTOSIHUM M MPOUCXOASIIUX IPOLECCOB
no rpadpuxam 3aBucumoctu p (T), V (1), p (V).
OkcrnepuMeHTanbHOe uccaenoBanue 3asucumoctu p (1),
V (T), p (V). IlpeacraBienue B Buje rpadpuxon
U30XOpHOTO,  HM300apHOTO U HM30TEPMHUYECKOTrO
IpOLIECCOB.  BprumcineHne  cpeaHel  KMHETHMYECKOU
SHEpPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ 10 W3BECTHOMN
TEMIIepaType BemecTBa. BhICKa3pIBaHUE THIIOTE3 IS
00BsICHEHUS! HAOMIOJaeMbIX SBJICHUNA. YKa3aHHE TPaHUI]
MPUMEHUMOCTH MOJICIA «UJCaTbHBIA Ta3» W 3aKOHOB
MKT.

OcHoBBI TEPMOAUNHAMUKHU

N3mepenne  koaumyecTBa  TEILIOTBI B IIpoleccax
TEeIIonepeaun. Pacuer  konuuectBa  TEIUIOTHI,
HE0OXO0IMMOT0 JIJIsl OCYILIECTBICHMS 33JaHHOTO IIpolecca
¢ Ttermonepenayei. Pacuer H3MEHEHHsT BHYTpPEHHEU
SHEPruu Tel, paboTbl M TMEPEIaHHOTO KOJIWYECTBa
TEIJIOTBl  C  MCIHOJIb30BaHUEM  IEPBOrO0  3aKOHA
TepMOAMHAMHMKHU. PacueT paboThbl, COBEpILIEHHOW ra3om,
no rpaduky 3aBucumocTd p (V). Brruucienue paboThI
ra3a, COBEpPUICHHOW IPH HM3MEHEHMHM COCTOSHHS II0
3aMKHyTOMYy  Lukiny.  Berumcnenmne  KIIJL  mpm
COBEpIIEHMH Tra3oM paboThl B Mpoleccax H3MEHEHUs
COCTOSIHUSL MO  3aMKHyToMy 1HKiy. OObscHeHue
MIPUHITAIIOB ACWCTBHUS TEIUIOBBIX MaImivH. JleMOHCTpanus
ponmu (U3MKK B CO3MaHUU U COBEPIICHCTBOBAaHUU
TEIJIOBBIX JBUrarenei. M3noxenne cyTu 3KOJIOTHYECKUX

mpobieM,  OOYCIOBIEHHBIX  paboOTO  TEIJIOBBIX
JIBUTATENCH W TPENJIOKEHHE IMYyTH WX PEIICHUS.
VYkazanue TpaHMI] MPUMEHUMOCTHU 3aKOHOB

TEPMOANHAMHKHU. VYMenue BecTn Auainor, BBICITYIIHWBATH
MHCHUC ONIOHCHTA, YUACTBOBATb B JUCKYCCUH, OTKPBITO
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BBIpaXXaTh U OTCTaMBaTh CBOIO TOUKY 3pEHUs. YKa3zaHUE
y4eOHBIX  AWCUMIUIAH, TNpPU  HU3YYEHUH  KOTOPBIX
HCHOJIB3YIOT y4eOHBIN Marepual «OcHOBBI
TEPMOAMHAMKUY.

CBolicTBO mapoB, KHUIAKOCTEH,
TBEPAbIX TeJl

M3mepeHne BIaXHOCTH BO3dyXa. Pacuer koiudecTsa
TEIUIOThI, HEOOXOJUMOT0 JUISI OCYLISCTBICHUS Mpoliecca
Hepexo/1a BEIIeCTBa U3 OJHOTO arperaTHOro COCTOSHHS B
apyroe. DKCIEPUMEHTAIBHOE HCCICAOBAHUE TEIUIOBBIX
CBOICTB BEILIECTBA. [MpuBeneHue PUMEPOB
KalWULIPHBIX SIBICHUH B OBITY, NpPUPOJE, TEXHUKE.
HccnenoBanre MeXaHMYECKHX CBOWCTB TBEPIBIX TEJ.
[TpumeHenne QU3NYECKUX TIOHATHH M 3aKOHOB B
yueOHOM MarepHuaie NpodecCHOHATBHOTO XapakTepa.
Hcnonp3oBanue MHTepHeTa i norcka HHGOPMAIMU O
pa3paboTKax W MPUMEHEHHUSX COBPEMEHHBIX TBEPIBIX H
aMOp(HBIX MaTEPUAJIOB.

3. QJIEKTPOAUHAMMUKA

DJIeKTPOCTATHKA

Brruucnenune cui B3aUMO/ICUCTBUSA TOYEYHBIX
QJICKTPHUYCCKUX 3apsad0B. Breraucnenune HAIps’>KCHHOCTHU
3JEKTPUUYECKOTO TOJII OJHOTO U HECKOJbKHX TOYEUYHBIX
OJICKTPHUYCCKUX  3apsa0B. Brerancnenne IIoT€HIuajiIa
3JEKTPUUYECKOTO TOJII OJAHOTO U HECKOJBKHX TOYEUYHBIX
JJEKTPUYECKUX  3apsanoB.  M3mepenue  pasHoOCTH
NnoTeHuuanoB. M3MepeHue 5SHEprum 3IEKTPUUECKOTO
MOJIs1 3aPSKEHHOr0 KOHJIEHCaTopa. Beruuciaenue snepruu
3JEKTPUYECKOTO TIOJIA  3apsKEHHOIO0  KOHJIEHCATOopa.
Pa3paboTka miiaHa W BO3MOXXHOH CXEMBI JCHCTBHIA
JKCIIEPUMEHTAIBHOIO  OINPENEIEHUs.  DJIEKTPOEMKOCTH
KOHAEHCATOpa M JUAJNEKTPUYECKOHM MPOHHUIIAEMOCTH
BemiecTBa. [IpoBeneHue  CpaBHUTENBHOIO  aHAJIM3A
TPaBUTAILMOHHOIO U 3JIEKTPOCTATUYECKOTO MOJIEH.

ITocTosIHHBIN TOK

N3mepenue MOIIHOCTH INEKTPUYECKOTO TOKa.
N3mepenne OJIC u BHYTPEHHETO CONPOTUBIICHUS
HCTOYHUKA TOKA. BBINOIHEHHE PACUETOB CHIIBI TOKA U
HalpsDKEHWH Ha ydyacTKaxX QJIGKTPUYECKUX Lemneil.
OOpsicHeHHEe Ha MpUMepe JIEKTPUUECKON 1enu C IByMs
ucrtounukamu Toka (BZ1C), B KakoMm ciayyae HCTOUYHUK
IEKTPUUECKOW  BPHEpruum  paboTaer B pexXHUME
reHepaTopa, a B KakOM — B pEXUME MNOTpeduTes.
Onpenenenne  TemMmeparypbl  HUTH  HaKaJlUBaHUS.
N3MepeHne 3meKTpruYeckoro 3apsaa djekTpoHa. CHATHe
BOJIbTAMIIEPHOW XapaKTepUCTHKU auoxaa. IIposenenue
CPaBHHUTEJIBHOTO aHaJM3a IMOJYIMPOBOAHUKOBBIX JHOOB
n tpuonos. Mcnonp3oBanue HHTepHeTa ans mnowucka
nHpopmanuu 0 MepCIeKTUBAaX pa3BUTHUS
MIOJIyIIPOBOIHUKOBOM TEXHUKU. YCTaHOBKAa INPUYMHHO-
CIIEICTBEHHBIX CBI3el

MarbuuTHble SIBJECHUSA

HN3mepenne MHAYKUMM MarHUTHOrO MoJiA. BeruuciieHnue
CHUJI, IEUCTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM
mnoJe. Brruucnenue CHI, JNENUCTBYIOLUX Ha
BJIEKTPUYECKUN 3apsijl, IBHXKYIIHUICS B MArHUTHOM TI0JIE.
HccnenoBanue SIBJICHUM 2JE€KTPOMArHUTHOM WHAYKLIHH,
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CaMOMHAYKIMHU. BbIUKclieHHe SHEPruy MarHUTHOTO
TOJIS. OO0bBsicHeHne MPUHIIMIA NEUCTBUS
anekTpoasurarens. OOBSCHEHHWE TPUHIUNA JCHCTBH
reHeparopa AIEKTPUIECKOTO TOKa u
ANEKTPOU3MEPUTEIBHBIX npuOOpOB. OOmbsicHeHue
MPUHIIMAIIA JCHCTBUS Macc-criekTporpada, yCcKoOpHuTelen
3apspDkeHHBIX 4acTtuil. OOBSICHEHHWE pOJIM MarHUTHOTO
mosisi 3eMJIM B JKU3HU PACTCHHH, )KMBOTHBIX, YEJIOBEKA.
[IpuBenenue nPUMEPOB MPAKTUYECKOTO MPUMEHEHUS
WM3YUYCHHBIX SIBJICHHH, 3aKOHOB, MPUOOPOB, YCTPOWCTB.
[IpoBenenue  CpaBHUTENBHOTO  aHAJIM3a  CBOWCTB
AJIEKTPOCTATHYECKOTO, MArHUTHOTO HM  BUXPEBOIO
anekTpudeckux Tonedd. OOBSICHEHHE Ha TpUMepe
MarHuTHBIX  SIBJICHUH, ToueMy  (HU3UKY  MOXKHO
paccMaTpuBaTh Kak MeTa JUCHUILINHY.

4. KOJIEBAHUS 1 BOJIHbBI

Mexanuueckne KoJ1e0aHus

HccnenoBanne  3aBHCHMOCTH — Tepuoja  KojieOaHuit
MAaTeMaTUYeCKOr0 MasATHUKAa OT €ro JJIUHbI, Macchl U
aMIUTUTy Il KosieOanuii. MccnemoBanue 3aBUCHUMOCTH
nepuoja KoiebaHuii rpy3a Ha IPYKUHE OT ero Macchl U
YKECTKOCTH TPY>KUHBI. Brruncienue neproa koneOanuii
MaTeMaTUYECKOr0 MasiTHUKA 10 M3BECTHOMY 3HAYEHUIO
ero JUIMHBI. BeramcneHue nepruoaa xojiebaHuii rpy3a Ha
NpPY>KMHE MO M3BECTHBIM 3HAYEHUSIM €ro Macchl H
JKECTKOCTH IIPY>KUHBI. BripaboTtka HaBBIKOB
BOCIPUHUMATh, AaHAIM3UPOBaTh, IepepadaTbiBaTh U
NpEeNbABIATh  MHPOPMALMI0O B COOTBETCTBUU  C
IIOCTABJICHHBIMU 3a7adyamu. llpuBeneHue npuMepoB
aBTOKOJI€0aTEILHBIX MEXaHUYCCKUX CHUCTEM.
[TpoBenenue knaccuukay KoaeOaHmii.

Yupyrue BoJIHbI

N3mepenue nnuHBI 3BYKOBOW BOJHBI IO pE3yJbTaTaM
HaOmOAeHUH  MHTepQEepeHIMM  3BYKOBBIX  BOJIH.
Habmtonenne u o0bsicHeHHe siBIEHUN UHTEephEepeHInn U
IUpakiuyd  MexaHudeckux BojdH. IIpencraBnenue
oOjactell MpUMEHEHHUs yIbTpa3ByKa U MEPCHEKTUBBI €r0
UCIOJIb30BAHUS B PA3IUUHBIX 007aCTAX HAYKU, TEXHUKHU,
B MenuuuHe. M3noxeHue cyTu 3KOJ0THYecKuX npooiem,
CBSI3aHHBIX C BO3/JICIICTBUEM 3BYKOBBIX BOJIH Ha OPraHU3M
YEJIOBEKA.

DJIEKTPOMAarHUTHbIEC KoJIeOaHusI

Habmtonenue OCLIMJIJIOTpaMM FapMOHHMYECKUX
KojeOaHuit  cuiabl  Toka B uenu.  M3mepenue
JIEKTPOEMKOCTH KOH/JIEHCATOopa. N3mepenne

WHIYKTUBHOCTh KaTymlku. MccinenoBanue — sIBICHHS
NEKTPUYECKOTO0 PE30HAHCa B IOCJIEA0BATENbHON LENH.
[IpoBenenue aHaJIOTUH MEXIY (buznuecKkuMu
BEJIMYMHAMH, XapaKTEPU3YIOIIMMU MEXAHUUYECKYI0 U
AJIEKTPOMArHUTHYIO KojiebaTeiabHble cHCTeMbl. Pacuer
3HAUEHUN CUJIBI TOKA M HAIPSDKEHUS HA DJIEMEHTaxX LEnu
MIEpEeMEHHOr0 Toka. VccnenoBanue npuHuna JecTBHs
Tpanchopmaropa. MccnenoBaHue NpUHIMIIA JeHCTBUS
reHeparopa  INEpeMEHHOro  Toka. lcnomb3oBaHue
WuTepHeTa i moucKa MHPOPMALMU O COBPEMEHHBIX
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crnocofax nepeadn AEKTPOIHEPTHH.

3JI€KTpOMaFHI/ITHbIe BOJIHBI

OcymiecTBineHne pajauoneperaud M paguolpueMa.
HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH €
MIOMOILBIO MOOMIJIBHOTO tenedona. PazBurtue
OECHHOCTHOI'O OTHOLICHWA K MHN3Y4Ya€MbIM Ha YpPOKax
¢bu3ukn 00BbEKTaM U OCBAaUBAEMbIM BHJIAM JI€STEILHOCTH.
OObsicHEeHHE TPUHLIUIHAIBHOTO Pa3IM4Ms  TPHPOJIBI
YOPYTUX U 3JEKTPOMArHUTHBIX BOJH. V3nmoxeHue cyTu
9KOJIOTUYECKUX npo0iem, CBSI3aHHBIX c
JIEKTPOMArHUTHBIMU ~ KOJIEOAHMSAMH UM BOJHAMHU.
OOpsicHeHHE  PONM  JJNEKTPOMArHUTHBIX  BOJH B
COBpPEMEHHBIX HcciieoBaHusAX BeeneHHOM.

5. OIITUKA

IIpupona cBera

IIpumeHeHHEe Ha TNPAaKTUKE 3aKOHOB OTPAXKECHUS U
MIPEJIOMJIEHUSI CBETA IMpH peleHuu 3agad. OnpeneneHue
CIIEKTPAJIbHBIX I'paHuULl YyBCTBUTEJIBbHOCTU
YeJIOBEYECKOr0 TJa3a. YMEHHE CTPOUTh H300pakeHUs
IIPEIMETOB, JaBacMble JIMH3aMH. Pacder paccTosHHs OT
JMH3BI 10 U300pakeHus mpeamera. Pacder onrTuyeckon
CHJIBI JIMH3BL. VI3MepeHne (hOKyCHOro pacCTOSIHUS JIMH3bI.
HcnpiTanue Moaenel MUKPOCKOIIA U TEJIECKOIA

BoaHoBLIe CBOMCTBA CBeTA

Habmtonenue ABJICHUSA UHTEepepeHIINN
ANEKTPOMAarHuTHeIX  BOJH. HaOmioneHuwe — siBieHUs
IUQpPaKkUUU 3JIEKTPOMarHUTHBIX BOJMH. Habmonenue
SIBJIGHUSL ~ [OJIAPU3aLMU  DJIEKTPOMATrHUTHBIX  BOJIH.
W3mepenue IIMHBI CBETOBOWM BOJIHBI IO pE3yJbTaTam
HaOmofeHust siBiieHUsT MHTEepQepeHnmn. Habmonenue
aBrneHuss audpaxkauu  cBera. HaOmronenue sBiIeHuUs
MoJsIpu3alMi U Jaucrepcuu cBera. [loumck paznuuuid u
CXOJICTBA MEXAY IU(PPAKLUOHHBIM M TUCIIEPCHOHHBIM
cnektpamu. IlpuBeneHue mnpUMEpOB TMOSABIEHUS B
IPUPOAE M MHCIONb30BaHMSI B TEXHHUKE SIBICHUHN
HHTEp(epeHuH, TP paKIIH, MOJISIPA3ALUIN 51
nucnepcun cseta. [lepeuncrieHne MeTONOB NO3HAHUS,
KOTOpbI€ HCIIOJNb30BaHbl NPU H3YYEHUM YKa3aHHBIX
SIBJICHUM.

6. 2JIEMEHTBHI KBAHTOBOW ®U3UKH

KBanToBas onTuka

Habmtonenue (OTO37EKTPUIECKOTO apdexTa.
OO6pbscHenre 3akoHOB. CTOJETOBAa HA OCHOBE KBaHTOBBIX
npeacraBieHui. Pacdyer MakcMMalbHOW KHHETHYECKOU
SHEPTUU IJIEKTPOHOB IPU POTORIEKTPUUIECKOM P PeKTe.
Omnpenenenue pabOTHl BBIXOJA AJIEKTPOHA MO TpaduKy
3aBUCHMOCTH MAaKCHUMaJbHOM KHHETUYECKOW SHEPIUH
(hOTO2TIEKTPOHOB OT YaCTOTHI CBeTa. V3mepeHue paboThl
BBIXOJa  DJIEKTPOHA. [lepeuncnenue nprudopoB
YCTQHOBKH, B KOTOPBIX MPUMEHSIETCSI O€3MHEPLIUOHHOCTh
¢dotorddexra. OObsACHEHHE KOPIMYCKYJISIPHO-BOJIHOBOTO
ayanu3ma  CcBOMCTB  (oToHOB. OOBsICHEHHE poJn
KBaHTOBOM ONTHKU B Pa3BUTHUU COBPEMEHHON (DU3HKHU.

Pdusuka aToma

Ha6J’IIO,I[eHI/IC JIMHENYaThIX CIICKTPOB. Pacder gacToThl U
JAJIMHBI BOJIHBI UCITYCKAaCMOIr'0 CBE€TA IPHU MEPEXOJAEC aTOMa
BOAOpOAa W3 OAHOTO CTAIIMOHAPHOI'0 COCTOSHHA B
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npyroe. OOBSICHEHHE MPOUCXOKACHUS JHMHEHYATOrO
CIICKTpPa aroMa BOJOpPOJAa W PA3IMYHUSA JIMHEHYATHIX
CIIEKTPOB Pa3IUYHBIX rasos. HccnenoBanue
JuHeivaroro cnektpa. MccnenqoBanue npuHIUa paboThl
JIIOMHUHECLIEHTHON 1amibel. HabOmoneHue u oObsCHEHHE
MPUHIIMIIA JIEHCTBUSA Ja3epa. [IpuBencHHe NpPHUMEPOB
WCIIOJIb30BaHUS Jla3epa B COBPEMEHHOM HayKe U TEXHUKE.
Hcnonb3oBanue MHTEepHETa I TTOMCKa WHGOPMAITUU O
MEePCIICKTHBAX MPUMEHECHHSI JIa3epa.

Du3uKa AaTOMHOIO0 /Apa

Habmonenue tpexoB anbda-yacTui] B kamepe Buibcona.
PerucrtpupoBanue SAEpHBIX M3IYyYEHHW C IOMOILIBIO
cyerunka ['eiirepa. Pacyer sHeprum CBSI3U aTOMHBIX
anep. OrmnpeneneHue 3apsga W MaccoBOrO  4ucia
aTOMHOIO  fA]lpa, BO3HHUKAWOIIEr0 B  PE3yJIbTATE
paAMOaKTUBHOIO  pacmajna. Beluncienue  sHepruw,
OCBOOOXKIAIONIEHC MPU  PaJMOAKTUBHOM  pacmaje.
Onpenenenue IIPOJYKTOB SJIepHOI peakiuu.
Brruncnenue snepruu, 0cBOO0XKIAIOMIEHCS TIPU SIEPHBIX
peakuusx. IloHnmaHue TPEeUMyIIECTB M HEAOCTATKOB
WCIIONb30BAHUSI ATOMHOM 3HEPrUd W HOHU3UPYIOIINX
W3JIy4YECHUN B NPOMBILIICHHOCTH, MeIuIMHE. M3n0xkenne
CyTH  OSKOJOTHMYECKHX  MpoOJeM,  CBSI3aHHBIX C
OMOJIOTMYECKUM JIEUCTBUEM PAJIMOAKTUBHBIX HU3ITyUYECHUM.
[IpoBenenue kmaccuPUKaUU IEMEHTAPHBIX YaCTHUIL IO
uX (QU3MUECKUM XapaKTepHCTUKaM (Macce, 3apsmy,
BPEMEHH KHU3HU, CIHUHY U T.1.). [loHMMaHue 1eHHoCcTel
HAy4YHOT'O MO3HaHUS MHpa HE BOOOIIE I YeJI0OBEUYECTBA
B LEJIOM, a Jis Kaxaoro oOydarlierocs JIUYHO,
LIEHHOCTEN OBJAJIEHUSI METOJIOM HAYyYHOTO IMO3HAHUS [Tl
JOCTHXKEHHS ycliexa B JII0OOM BHUIE MPAKTHUYECKOU
JeSITEJIbHOCTH.

7. 3BOJIIOIIUS BCEJIEHHOM

CTtpoeHue u pa3BuTHE BCEJTEHHOM

HabGmonenne 3a 3Besmamu, JIyHoll W muaHeTamu B
Tesieckorn. HaOmroneHue COMHEUHBIX MATEH ¢ MOMOIIBIO
TEJEeCKolla W COJIHEYHOro »JKpaHa. Vcnonbs3zoBaHue
WnTepHera nans moucka M300pakeHHM KOCMMYECKHX
00bekTOB W wuHpOpMaMd 00 WX OCOOEHHOCTSX.
OOcyxaeHne  BO3MOXHBIX  CI€HApHEB  HBOJIIOLUHU
Bcenennoii. HMcnone3oBanue MHTepHeTa Uil ITOUCKA
COBPEMEHHOM HH(OpMarMu o pa3BUTHH BceneHHOM.
Onenka wHGOpPMAIIMM C  TO3WIIMM €€  CBOWCTB:
JIOCTOBEPHOCTH, 00BEKTUBHOCTH, IIOJIHOTHI,
aKTyaJIbHOCTH U T.JI.

IBojonuda 3Be3a. I'mnoresa
npoucxoxaeHuss CoHeYHOu
CHCTEMBI

Boluucnenne  sHepruM,  OCBOOOXKIAroIEHCcs — Tpu
TEPMOSJEPHBIX peakiusax. PopMylnupoBka mnpolIemM
TEepMOsIIEpHO  sHepreTUkd. OObBSCHEHHE  BIMSIHUSA
COJIHEYHOM aKTUBHOCTM Ha 3emto. lloHmmanume posn
KOCMMYECKUX  MCCIIEJOBAaHUM, HX  HAy4YHOIO W
SKOHOMMYECKOTO 3HaueHus. OOCyX aeHHe COBPEMEHHBIX
TUIOTE3 O MPOUCX0KAeHUN COJTHEUHON CHUCTEMBI.
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Pe3ynbTaThl MOATOTOBKU 00YYaOLIMXCS IPU OCBOCHUU 110 Y4eOHON AUCHUIIIMHE ONpeAesieTcs
OLIEHKaMHU:

Ounenka 5 craBuTcsi B TOM ciydae, €clid OOyYaroIIMMCS I0Ka3bIBa€T BEPHOE IOHMMAHUE
(GU3HYECKON CYNIHOCTH PAacCMaTPUBACMBIX SIBJICHHA M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH,
JlaeT TOYHOE ONPEENCHHE M HMCTOJKOBAaHME OCHOBHBIX IOHATUH, 3aKOHOB, TEOPHH, a TaKxkKe
NpaBWIbHOE OmpeeneHne (U3nYecKnX BEIWYMH, WX EAMHUL M CIIOCOOOB HW3MEPEHUS;
IPaBUIbHO BBIIOJHIET YEPTEXKH, CXEMbl U I'paMKH; CTPOUT OTBET IO COOCTBEHHOMY ILIAHY,
COIIPOBOKIAET paccKka3 HOBBIMH IPUMEpPaMH, YMEET IPUMEHUTH 3HaHUSI B HOBOM CHTYyalluu MpU
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 OOYYAIOUIMICS, YJOBIETBOPSIET OCHOBHBIM TPEOOBAHUSAM 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
MaTepHajJOM U MaTepuajoM, YCBOEHHBIM IPU H3YyYEHUH APYTUX HPEIMETOB; €CIU ydaluics
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 SIBICHUM M 3aKOHOMEPHOCTEH, HO B €ro OTBETE, HUMEIOTCS OTENbHbIE
npo0esbl B YCBOGHUH BOMPOCOB Kypca (DM3HMKH, HE MPEISATCTBYIONINE AaTbHEUIIIEMY YCBOCHUIO
IPOrpaMMHOr0 MaTepuayia. Y4Jauuiics yMmeeT NPUMEHATh MOJTy4YEeHHbIE 3HAHWUS NPU PELICHUU
IOPOCTHIX 337ad C WCIOJIB30BaHUEM TOTOBBIX (OPMYN, HO 3aTPyIHSETCS, €CIU 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 OIMOKM M TpeX HEJOYETOB; WU YETHIPEX WU IATH
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 nporpaMmsl 00111€00pa3oBaTeIbHON JUCIUILTUHBI YCTaHABIMBAIOTCS TPEOOBaHUS K
pe3yJbTaTaM OCBOCHUS 00YUaIOIIUMHUCS TPOTPaMMBbI
JIUYHOCHIHBIX

IPAKJAHCKOI0 BOCIIMTAHUS:

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

OCO3HAHHWE CBOMX KOHCTHTYIMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)KeHHE 3aKOHAa U
IIPaBOIOPSJIKA;

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

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTUU HKCTPEMHU3Ma, HalMOHAINW3Ma, KceHohoOuu,
JUCKPUMHHALMU 110 COUMAIIBHBIM, PETMTUO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM IIPU3HAKAM;

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

YMEHHUE B3aWMOJICHCTBOBATh C COLMAJIbHBIMH HWHCTUTYTaMU B COOTBETCTBUHU C WX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH;

MaTPpUOTHYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUUCKOM TPa)TaHCKOW HICHTUYHOCTH, MTATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHOM, ropaoctu 3a CBOW Kpaid, CBOIO
Ponuny, CBOM SI3BIK M KyJIBTYpPY, IIPOILIOE U HACTOSAIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IOCY/IapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U IPUPOJIHOMY
HAaCJIeIMI0, IAaMATHUKAM, TpaJulusaM HapoaoB Poccum, noctmxkenusm Poccum 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 IOBEJCHMUS;

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 WIEHAM CEMbH, CO3JaHUIO
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 OOIIIECTBEHHBIX OTHOIICHHIA;

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

yOEKJEHHOCTh B 3HAUMMOCTH JUJISl JIMYHOCTU U OOIIECTBA OTEYECTBEHHOI'O 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 3J0pOBOrO0 M 0Oe30macHoro 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;

MHTEpPEC K PazIuuHbIM cdepam MpopecCHOHATBHON esSTeNbHOCTH, YMEHHE COBEPIIAThH
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, IOHUMAaHHWE 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, IPEIOTBPAIATh UX;

pacIIpEHNE ONbITA AEATEIbHOCTU YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

LIEHHOCTH HAyYHOT'O IO3HAHUS:

C(OPMHUPOBAHHOCTE  MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JHAJIOre KyJbTyp,
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 AESITENbHOCTh 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 JIEATEIHHOCThb, OIIEHHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OILICHUBATh PUCKH MOCIICICTBUI eI TEILHOCTH,

pa3BUBATh KPEATHBHOE MBIIIICHUE MPH PEIICHUH KU3HEHHBIX TPOOIIEM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

BJIaJICTh HaBBIKAMH y4eOHO-HCCIIEI0BATEIbCKON M MPOEKTHOW AEITEIbHOCTH, 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 MW MPUMEHCHHIO B PAa3JIMYHBIX YYCOHBIX CHTyallMsX, B TOM YHCJE TpU
CO3/IaHUH YYEOHBIX U COIMATBHBIX IPOCKTOB;

(dbopMHpOBaHME HAyYHOTO THUIA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHHOJIOTHEH,
KIIFOYEBBIMH ITOHSTHSAMH M METOIaMU;
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CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aayl B 0OOpa30BATEIBHOU IEATEIHLHOCTH H
JKU3HCHHBIX CUTYAlIUAX,

BBISIBIISITh  [IPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTyaJlM3WpOBAaTh 3allady, BBIJABHUIaTh
TUIIOTE3y €€ PEIICHMs, HaXOAUThb apryMEHTHl U1 JO0Ka3aTelIbCTBA CBOMUX YTBEPXKICHMI,
3aJ1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATD IMOJYUCHHBIC B X01€ PCHICHUA 3ala4r PE3YyJIbTAaThl, KPUTUICCKU OLICHUBATDH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHEHNE B HOBBIX YCIIOBUSIX;

AaBaTb OLICHKY HOBBIM CUTYyallUAM, OLICHHUBATb HpHO6peTeHHLIﬁ OIIBIT,

pa3padarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHaIM3a UMEIOIIUXCS MaTePHATbHBIX
Y HEMAaTEPHUaIbHBIX PECYPCOB;

OCYIIECTBIISATh IIeJICHANPABICHHBIA TOUCK IEPEHOCa CPEICTB M CIIOCOOOB JCHCTBUS B
po(heCCHOHATBLHYIO CPEeNy;

yMeTh [EPCHOCHTh 3HAaHWS B  ITIO3HABaTeIIbHYKD M  IPAaKTUYECKyr  o0jactu
KUBHCACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIacTeH;

BbIJIBUI'aTbh HOBBIC UJCH, IpCAJIaraTb OpUIrnHaJIbHBIC IIOAXO0Abl U PCHICHUSA

CTaBUTH MPOOJIEMBI U 3a]1a4H, JIOMYCKAIIIUE aJIbTEPHATUBHBIC PEIICHUS;

B) paboTa ¢ nHpOpManuei:

BJIAJICTh HABBIKAMH TOJIy4eHUS HMH(POpPMAIMM W3 HMCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  TOWCK, aHAIU3, CHUCTEMATHU3AlMI0 W HHTEPIPETALHUIO
UH(POPMAIIUU Pa3IHYHBIX BUJIOB U (POPM IPEIICTABICHHS,

CO3/1aBaTh TEKCTHI B Pa3JIMYHbIX (popMaTax C yu4eTOM Ha3HAuYE€HUS UHPOpPMALUU U 1EJIEBOM
ayJIUTOPHH, BBIOHPAsi ONTHUMAIBHYIO ()OPMY TPEICTABICHUS ¥ BU3YaIU3allNH;

OLCHUBATH AJOCTOBCPHOCTDH, JICTUTUMHOCTDH I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBUC IIPABOBBIM U
MOpPaJIbHO-ITHYECKHUM HOpMaM;

HCIIOJIB30BAaTh CpCACTBA I/IH(bOpMaIII/IOHHBIX N KOMMYHHKAIIUOHHBIX TEXHOJIOTUHA B
pCLICHHMH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPraHU3ALMOHHBIX 3allad C COOJIIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEpexKEeH s, TPABOBBIX U
ATHYECKMX HOPM, HOPM WH(POPMAIIMOHHOH 0€30MacHOCTH;

BJIaJIETh HaBbIKAMM pACMO3HAaBaHUS U 3alUThl MHpOpManuu, WHPOPMAIIMOHHON
0e30MacHOCTH TUYHOCTH.

OBJ'IaI[eHI/IC YHHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU )ICI\/’ICTBI/ISIMI/I:

a) ob1eHue:

OCYHICCTBIIATD KOMMYHHKAIIUU BO BCEX C(l)ean KU3HU,

pacrio3HaBaTh HeBepOAJbHBIC CPEICTBA OOIIEHUS, MOHMMATh 3HAYCHUE COIUAIBHBIX
3HAKOB, paCrno3HaBaTh NPCANOCHIIIKHA KOH(bJ'II/IKTHI)IX CI/ITyaIII/Iﬁ U CMAT4aTh KOH(bJ'II/IKTI)I;

BJIQJICTh Pa3IMYHBIMU CITIOCOOAMU OOIIECHHSI U B3aUMOJICHCTBHS;

APTYMCHTUPOBAHHO BECTHU JUAJIOT, YMCTb CMAT4aTh KOH(bJ'II/IKTHI)Ie CUTyalluu,

pa3BEepHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHsI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

0) COBMECTHasl AE€ATENbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUIYaIbHOU pabOTHI;

BBIOUPATh TEMATHKY M METOJIbI COBMECTHBIX JECHCTBHH C y4eTOM OOIIMX HWHTEPECOB W
BO3MOYKHOCTEH Ka)K/I0TO WICHA KOJUICKTHBA;

NPUHUMATh 1M COBMECTHOW JIEATEILHOCTH, OpPraHM30BBIBATH W KOOPIAMHHUPOBATH
NEWCTBUSL IO €€ TOCTH)KEHHWIO: COCTaBJISATH IUIAH JIEHCTBHH, PACHpPENeNsiTh POJH C YYETOM
MHEHHI YYaCTHUKOB 00CYXJIaTh Pe3yIbTaThl COBMECTHOW PabOThI;

OIICHUBATHh KA4CCTBO CBOCTO BKJIaJa M KaXXJOT0 yJYaCTHHKA KOMAaHILI B O6HII/Iﬁ peE3yIbTAT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IPOCKTHI, OUCHWBATH HUACU C MO3WMIHWW HOBU3HBI, OPUTIMHAJIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

KOOPJIMHUPOBAaTh W BBHINOJHATH pPabOTy B YCIOBUAX pPEATBbHOr0, BUPTYaIbHOTO U
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KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

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

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIus:

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

CaMOCTOSITEJILHO COCTAaBJIATh IUIAH PELICHUs MPOOJIEMBbI C yUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTyalUsM;

pacupsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

0) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTbH, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

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

WCTIOJIB30BATh MPUEMBI pe(IICKCHUH /ISl OLICHKH CUTYAIUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

B) YMOIIMOHAJIbHBIA WHTEJUIEKT, MPEIIoIaralomuii copMupoBaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTH HAMPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0€;

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

BHYTpPEHHEH MOTHUBAlLlMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHKEHHMIO L€ U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXO/sl U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JIPYTHX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHUH KOMMYHHMKAIMM, CIIOCOOHOCTb K COYYBCTBUIO H
COTEPEKUBAHUIO;

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

I') IpUHATHE ce0s U IPYTUX JIIOJeH:

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JJOCTOUHCTBA;

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 TPEACTABICHUN O pOJIM U MecCTe (DU3WKM U aCTPOHOMHUHU B
COBPEMEHHOM Hay4YHOHl KapTMHE MHpa, O CHCTEMOOOpasyrouled posn (UMK B PAa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHHKH M COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ€ POCCUHUCKUX U
3apyOeKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAyKH; IOHUMaHHE (U3NYECKOH CYITHOCTH
HaOJI0/TaeMBIX SBJIEHUH MUKPOMHUPA, MAKPOMHUPA U MEramMHpa; IOHUMaHUE POJIN aCTPOHOMHHU B
IIPAKTUYECKON NI€ATEIbHOCTH YE€JIOBEKAa U JaJbHEHIIEM HayYHO-TEXHMUYECKOM Pa3BUTHUH, POJIU
¢bu3nuku B OPMUPOBAHUU Kpyrozopa U (yHKIHMOHAILHOW TPaMOTHOCTH Y€JIOBEKa JJIs pEelIeHUs
IIPAKTUYECKUX 3a7a4;

I1P6 2. chopMHpPOBaHHOCTh YMEHHWI pacro3HaBaTh (U3MYECKHE SBJICHUS (TIPOLIECCHI) H
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OOBSICHATh HX Ha OCHOBE U3YyYEHHBIX 3aKOHOB: PABHOMEPHOE U PABHOYCKOPEHHOE
OpSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MajJleHHWEe Teld, JABWKEHHE MO OKPYXHOCTH, MHEPIHS,
B3aUMOJIEIiCTBHUE Tell, KojeOaTeIbHOE ABMKEHHE, PE30HAHC, BOJIHOBOE IBIKEHUE; TUddy3us,
OpOYHOBCKOE IBM)KEHME, CTPOEHHUE >KMJIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00beMa Tel Npu
HarpeBaHuu (OXJIaXJEHUH), TEIJIOBOE DPAaBHOBECHE, HCIApeHHe, KOHJCHCalus, IUIaBJICHHE,
KpUCTAJUIM3aLUs, KUIICHWE, BIAXXHOCTb BO3/yXd, CBA3b CpEJHEH KHUHETUYECKOW JHEPruu
TEIUIOBOIO JABMKEHHSI MOJIEKYJI ¢ aOCOJIIOTHOM TeMIepaTypol, MOBBILIEHUE AABICHUS ras3a IpH
€ro HAarpeBaHUM B 3aKPBITOM COCYyJIE, CBSA3b MEXAY IIapaMeTpaMU COCTOSIHUsA Tras3a B
M30IIPOLECCax; IEKTPU3ALMS TeJl, B3aMMOJCHCTBHUE 3apsii0B, HATPEBAaHUE IIPOBOJHUKA C TOKOM,
B3aMMOJIEMICTBE MAarHUTOB, 3JEKTPOMAarHUTHAas WHAYKLMS, AEUCTBUE MAarHUTHOIO IOJIS Ha
IPOBOJHUK C TOKOM U JBIXKYIIMHCSA 3apsal, 3JIEKTPOMAarHUTHbIE KoJIeOaHHUS M BOJIHBI,
OpSAMOJIMHEHHOE PAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHE, MpEJOMJICHHE, HWHTephEepeHIHs,
TU(pakuus U MoJApU3alMsl CBeTa, JUCIEepCHs cBeTa; (OTO3IEKTpudecKuil 3pdext, cBeToBoe
JIaBJICHUE, BO3HUKHOBCHHME JIMHEHYATOro0 CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHAas U
HCKYCCTBEHHAs palMOAKTHUBHOCTD;

[IP6 3. BiajgeHWe OCHOBOMNOJATAIOMIMMHU (U3NYECKHUMU MOHATUSAMH W BEIMYHMHAMM,
XapaKTepU3yIOIMUMU (U3NYECKUE Mpolecchl (CBA3aHHBIMU C MEXaHHYECKUM JBH)KEHHEM,
B3aMMOJICHCTBUEM TEJI, MEXaHUYECKHUMH KOJI€OaHUSMU M BOJIHAMHU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IIPOLECCAMM; DJIEKTPUYECKMM M MAarHUTHBIM IIOJISIMU,
DIIEKTPUYECKUM TOKOM, OJJIEKTPOMArHUTHBIMH KOJEOAHUSIMH H  BOJHAMH; ONTHYECKUMHU
ABJICHUSMHU;  KBAHTOBBIMM  SIBJICHUSIMHM, CTPOEHHEM aroMa M  aTOMHOIO  s7pa,
PaAMOAaKTUBHOCTBIO);  BJIAQJEHHE OCHOBOIOJATrAlOIIMMU  aCTPOHOMUYECKHUMH  MOHSATHUIMH,
NO3BOJIAIOIIMMHU  XapaKTEPU30BaTh IIPOLECCHI, INPOUCXOASIIME Ha 3BE37aX, B 3BE3IHBIX
CUCTEMAX, B MEXIaJIaKTUUYECKON Ccpene; JBMKEHHE HEOECHBIX Tel, 3BOJIOLUIO 3BE3]l U
Bcenennolii;

[Ip6 4. BnaseHue 3aKOHOMEPHOCTSIMHU, 3aKOHaMU U TEOPUSIMM (3aKOH BCEMHPHOIO
Tsrotenusi, [, II u III 3akoHbl HbIOTOHa, 3aKOH COXpPaHEHUS MEXAaHWYECKOW SHEPTHH, 3aKOH
COXpPaHEHHS UMIYyJbCa, NPUHLUI CYNEPHO3ULIMHU CHUJI, MPUHIMUI  PABHOINPABHOCTU
MHEPLHAIBHBIX CHCTEM OTCUETAa; MOJEKYJIAPHO-KMHETHUYECKYI0 TEOPHIO0 CTPOCHMS BEILECTBA,
ra3oBbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAVHAMUKH; 3aKOH COXPAHEHUs JJIEKTPUYECKOTO 3apsja,
3akoH Kynona, 3akoH Oma a1 yyacTka Lenu, 3akoH Oma Juisl IOJHOM 3JIEKTPUYECKOU IIETIH,
3akoH J[kxoynsa - JIeHna, 3aKOH 2JEKTPOMAarHUTHOW WHIYKIMW, 3aKOH COXPAHEHHUs JHEPIHH,
3aKOH NPSMOJIMHEWHOTO PacIpOCTPAaHEHUS CBETA, 3aKOH OTPA)KEHUS CBETA, 3aKOH ITPEIOMIICHUS
CBETA; 3aKOH COXPAHEHMsI DHEPIHMM, 3aKOH COXPAaHECHHsI HMITYJIbCa, 3aKOH COXPAHEHUS
JIEKTPUYECKOTO 3apsifia, 3aKOH COXpPaHEHMsI MaccOBOTO 4YHMCINA, IOCTyJjaTsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja); yYBEpPEHHOE HCIOJb30BAHUE 3aKOHOB M 3aKOHOMEpPHOCTEW MpH
aHanmu3e PU3NYECKUX SBJICHUN U MPOLIECCOB;

[IP6 5. yMeHue yuuTbhIBaTh I'paHULbl IPUMEHEHUS HM3yYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepuaibHas TOYKAa, MHEpLHUAIbHAs CUCTEMA OTCUETAa, WACAIbHBIA Ta3; MOJAEIU CTPOEHUs
ra3oB, XUJKOCTEH W TBEPIBIX TEJ, TOYEUHBIN JJIEKTPUUYECKHM 3apsij, sIepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIeNTb aTOMHOTO si/ipa MPH pelIeHUH (PU3NUECKUX 3a/]1a4;

[1P6 6. BmajieHe OCHOBHBIMH METOJIaMU HAYYHOTO TTO3HAHUS, UCTIONB3YEMbIMHU B (PH3HKeE:
IPOBOJUTH MPSIMBbIE M KOCBEHHbIE M3MEpPEHMs (PU3MUYECKMX BEJIWYMH, BBIOMpAas ONTUMAaIbHBIN
crocod M3MEepeHHs] M HUCHOJb3ys H3BECTHBbIE METOJIbl OLIEHKH MOTPEIIHOCTeH H3MEpEeHUH,
IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MEpEeHUl, OOBSCHATH IMOJYyYEHHbIE PE3yJbTaTbl, UCIONb3Yysl (PU3NYECKHE TEOPHUM, 3aKOHBI U
MOHATHUS, W JIeNaTh BBIBOJBI, COOJIOJATh NpaBuiIa O€30MacHOTO TpyAa MpU MPOBEIECHUH
UCCJIEIOBAaHUM B paMKax y4eOHOT0 SKCIIEpUMEHTa U y4eOHO-UCCIeI0BaTEeNIbCKON 1eATeIbHOCTH
C HUCMOJIb30BAHUEM IM(PPOBBIX M3MEPHUTEIBHBIX YCTPOWCTB U JaO0OPAaTOPHOTO 00OPYIOBAHUS;
c(OpMUPOBAHHOCTh TMPEJCTAaBICHUH O METO/JaX IOJyYEHUs HayYHbIX AaCTPOHOMHYECKHX
3HAHUM;

I[IP6 7. chopMUpPOBaHHOCTH YMEHHS pellaTh pAacyeTHbIE 3aJaud C SBHO 3aJaHHOMN
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buznyecKkoil MoJEebI0, UCIONIb3Yyd (U3WYECKHE 3aKOHbl M MPUHIMUIBI, HA OCHOBE aHalu3a
YCIIOBHSA 3aJ1a4d BEIOUPATh PU3UUECKYIO MOJETb, BBIIEIATH (PU3NYECKHE BETUYMHBI H (POPMYIIBI,
HEOOXOJUMBIE Ul €€ PellIeHUsl, MPOBOJUTh PACUETHl U OLIEHHWBATH PEAbHOCTH IMOJIYYEHHOTO
3HaYeHUs (PU3NYECKON BEIMYMHBI, pEIlaTh KAueCTBEHHBIC 3aJaud, BBICTPAaWBas JIOTUYECKU
HENPOTUBOPEUHMBYIO LIETIOUKY PACCY>KIACHHUM C OMOPOM HA M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (QU3UYECKUE SBIICHMUS;

[Ip6 8. chopMUPOBAHHOCTH YMEHHUS MPUMEHSTH MOJTYYCHHbIE 3HAHUS JIsI OOBSICHEHUS
YCIIOBH MPOTEKaHUs (PU3NUECKUX SIBIICHUH B IPUPOJIE U IS IPUHATUSA NPAKTUIECKUX PEIICHHUH
B TIOBCEJHEBHOM MKHU3HU HJsi oOecreueHUs 0e30MacHOCTU MpU OOpalIeHUH ¢ OBITOBBIMU
npubopaMu ¥ TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS M COOIIONEHHUS HOPM
9KOJIOTHYECKOr0 MOBEJCHHS B OKPY’KaloIleH cpejie; MOHUMaHue HeOOXOIMMOCTH MPUMEHEHUs
JOCTIKEHUH (PU3MKH M TEXHOJIOTUHN ISl pallHOHAIEHOTO MIPUPOIOIIOIH30BAHNUS;

I[Ip6 9. chopmupoBaHHOCTH COOCTBEHHOW TMO3MIMU 110 OTHOIICHUIO K (HHU3HUUYECKOU
uHpOpMaLMK, TOIY4aeMOW M3 pa3HbIX HCTOYHHMKOB, YMEHHUH UCIIOJIB30BaTh IH(PPOBBIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAMU U IpPEACTaBICHUs y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OPMALMU; pPa3BUTHE YMEHHH KPUTHYECKOTO aHaIM3a I0JydaeMOi
nHpopmanuu;

[Ip6 10. oBnameHue yMeHHAMH paboOTaTh B TPyNIE C BBIIOJHEHHEM Pa3IHYHBIX
COLIMATILHBIX POJIeH, MIaHUPOBaTh PabOTy IPYIIIBI, PALIMOHAIBHO PACTIPEACIATh NeSTEIbHOCTD B
HECTAaHAAPTHBIX CUTYallMsiX, afcKBaTHO OICHMBATH BKJAJ KaKIOTO M3 YYAaCTHUKOB TPYIIBI B
pelieHne paccMaTpUuBaeMol IPOOIEMBI;

[1p6 11. oBnagenue (chopMUPOBAHHOCTH MPENICTABICHHI) IPABUIIAMU 3aIHCH (PU3NIECKUX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003Hadenuii JI. bpaiins (i cienbix u c1aboBUASIINX
00yyJaromuxcsi).
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KOMILJIEKT OEHOYHBIX CPEACTB TEKYIIEI'O KOHTPOJIA

OU3UKA

43.02.17 TEXHOJIOTM MHAYCTPUU KPACOTBI

CIHIEHUAJIMCT UHAYCTPUU KPACOTDI
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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

[IpakTudeckoe 3ansTHE: (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 IPUPOJIE.
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. [lorpemHocTy w3MepeHuin (usnueckux BenuuuH. Duznueckue
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 onpeaeauTb NPOSKIUN CKOPOCTH 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 (ConmpoTHUBIIEHHEM 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 BTOPOTO IIOC31a

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; YCKOPEHH COBMAIA0T;

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€UeHUs peku. Boibepute 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
MIOCTOSIHHOM U OJJMHAKOBOM CKOPOCTBIO 5 KM/H.
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{_
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Bapuant 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 110 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) ysennuurcs 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. I1yTh, MpoiiieHHBIN BETOCUNIEAUCTOM 32 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.

Ecau conpoTtuBienue Bo3ayxa nmpeHeodpeyb, TO IBHXKCHUH 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) BO Bcex ciydasix TeJo ABHXKETCS C YCKOpPEHUEM (;
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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

51




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 a3tom Temneparypa 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 xonmdecTse | kMob Tipu Aapiennn 1 MIla u temmneparype 127°C 3aanmaet 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 Mpu MOCTOSIHHOM JIaBJICHUU Ta3a €ro TeMIepaTypa yMEHbIIUIACh B 3 pa3za, 00beM raza
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 yAeIbHYI0 TETIOEMKOCTb.

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 pacuipeHne 1 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 BTOPOTO
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 BOAOPOA MO AapieHueM 5 MITa npu TemMmepaType
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 CpEeNHsIsl CKOPOCTh TEIIOBOTO JBM)KEHUS MOJIEKYJI YMEHBIIHIIACH 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, TI0OTHOCTB kene3a 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 Ix; 1) 455 JIx; E) 45,2 xJIx.

10. Temniepatypa, mpu KOTOPOH cpenHss KBaJpaTHUHas CKOPOCTh MOJIEKYJI KHCIIOpo/ia

M=32.10°-_R= 8,31ﬂ—9’cj

9 =400/ c, paBHa MOJIb monw - K

A)S515K; B)411K; C) 205 K; 1) 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 OTHOCUTEIBHON MOJICKYJISIPHON 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'efi-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?
Onpenenenne aqnabaTHOTO 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 Ha3bIBA€TCA ... 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 3aMblkaHN€ 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[xoynsa-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 3awiouaercs SIBICHUE DJICKTPOMATHUTHOW WHAYKIHUH (6 NOsGIeHUuu moKa 8
NPOBOOHUKE NPU NepecedeHuu UM MACHUMHO20 NOJis)

39. SfBnenue Bo3HuKHOBeHUs D/IC MHAYKIUK B MPOBOJHHUKE B PE3yJIbTaTe U3MEHECHHUsS TOKa B
HEM Ha3BIBAIOT... (CAMOUHOVKYUELL).

40. Tlouemy MarHWUTHOE TOJIE BCErla SIBISICTCS BUXPEBBIM mosieM? (Ilomomy, umo cunogvie
JIUHUU MACHUMHO20 NOJISL 6Ce20a 3AMKHYMbL.)

41. Kak Ha3bpIBalOTCS JIMHUM, BJIOJb KOTOPHIX B MAarHUTHOM TIIOJIE PACIOJAraloTcs OCH
HEOOJIBIIMX MarHUTHBIX CTPEIIOK( MacHummubie)

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

43. Y Kakoro u3 IMOJIIOCOB MPOSBISETCS Hanboyiee CHIIBHOE MAarHUTHOE JCHCTBUE Y MarHura
(80371€ 0O0UX NONIOCOB)

44. UCTOYHUK 3IEKTPUUECKOTO TOJIS: (:JIF000H AIIEKTPUUECKUI 3apsiy)

45. B mpoBOJHHMKE OTCYTCTBYET JJIEKTpHuUeckoe mojie. Kak aBMXKYyTCS 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 o reMe: « ANeKTPOU3MEepUTETbHbIE TPHUOOPHI».

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 cO cTOpoHOM =20 cM. Ompenenutb MOIyJb U
HanpasJyieHue cuibl F, neiicTByromel Ha OAWH U3 3aps 0B CO CTOPOHBI IBYX JPYTHX.

Pemenne

ITo 3akony Kynona, cuia B3aumMoaeicTBus Mexny AByMs 3apsaaMu paBHa: F =14 € € 0 open
ql|-openq?2|r2 F=14nee0ql-q2r2 Tak kak 3apsabi paBabl, O F 1 =F2=14m1ee0q2r2
F1=F2=14nee0q2r2 Cuny F3 MOXHO HaliTM U3 TEOMETPUYECKMX COOTHOLIEHMH JJIs
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paBHOCcTOpOHHETO 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 CUily TOKa B MPOBOJHUKE, €CIIM €ro compoTuBieHue paBHo 60 Owm, a
HaIpspKEHUE Ha KOHLAx nposojgHuka 120 B.

Pemenue: sro 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.

3ananme 3 DneKTpOMarHuTHas HHAYKIUS

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 Juddepenuupys mo BpeMeHHU BbIpaKEHUE AJSI 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 1ois, co3paBaeMoro NpoBOAHMKOM 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
NePHEHANKYISIPHOW 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
KOJIMYECTBO TEIJIOTHI BBIJCIUTCS B MasUIbHUKE 32 3TO BpeMsa?
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=12R 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€HbIl, BBIBENI yPABHEHUE COCTOSIHUSA UACAIBHOIO 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
YPaBHEHHE COCTOSIHUS UI€aJIbHOTO ra3a.

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 y4E€HBIN, ONPEIEIN KOJIMUYECTBO MOJIEKYJI B OJTHOM MOJIE BELLIECTBA.

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

KnrodeBoe ci10B0: 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. KorepeHTHOCTh CBETOBBIX JIyueil.
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. Ilomspusanus cBerta. J[BOMHOE JIydenpeaoOMIICHHE.
[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 uaTepdepeHnio
YcnoBue: py Kako# UTMHE BOJIHBI MOHOXPOMATHYECKOTO CBETA, MaIAl0IEro HOPMAIBHO 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 MPU UHTEPPEPEHIINN B TOHKHUX IUIEHKAaX B OTPAXKEHHOM
cBere paBHa: A=2d Vn2—sin 2 a— A 2 A=2dn2-sin2a-A2 Tax 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
nabmomaercsimpu 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 TUPPaAKIHOHHYIO PEIIeTKY, coaepxkaityto 400 mTpruxoB Ha MM, TTaIa€T HOPMAIILHO
MoHoxpomatudeckuii cet (600 Hm). Haiitu o6miee uyncio qudpakiimoOHHBIX 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, ok ma x =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 Yron Mexay MIOCKOCTSMH MPOIYyCKaHus oJsipu3aTopa 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 pacCeMBAIONIYIO JIMH3Y BIOJIb TJIABHON ONTHYECKOW OCH Ma/laeT MapasuieTbHbIH
My4OK CBETa TUaMeTpoM S5 cM. 3a InH301 Ha paccTosHuU 20 CM MOCTaBJICH SKpaH, HA KOTOPOM
MOJTy4aeTcsl KPyIJioe CBETIIOE MATHO auameTpoM 150 MM. Onipenenuts B ¢M Ii1aBHOE (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
paccrosiane: D f=df+dLf=dLD—-d=500-200150-50=100 mMm=10 c™m

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 3aBucuMOCTh (DOKYCHOT'O PACCTOSIHUS OT PauyCOB KPUBU3HBI JIMH3bI BhIpAXKaeTCA
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
MpeoOMIICHUs Ui 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 cmfBonga—fBo3znyx=173,9-86,9=87 cwm Ifsozmyx=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
IpakTuuyeckoe 3axanue (mecm)

Bapuanm 1
1. Kakotii 3apsii OKaKeTCs Ha JIByX IIMHKOBBIX TUIACTHHAX, OJ{HA 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 nitactuHa OyeT UMETh HOJIOKUTEIbHBIN 3aps, a Jpyrast 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. JInnHa BOJIHBI 00JTyYaroIIero CBeTa yMEHbBIIIIACh B 2 pa3a. Kak n3aMenuiach pabora BeIX0/1a
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 KBaHTOBOM TEOPHUEH 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 BapMAaHTOB 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. Bo3nukHet i1 poTodrhdext
MO/ IEWCTBUEM U3JTyUEHHUs, UMEIOIIEro AIuHYy BOJHbI 0,45 MKkM?

A. HE BO3HHUKHET

b.Bo3HUKHET

B. HegocTaTo4HO HCXOMHBIX JAHHBIX JIJIS OTBETA

I'. Henb3s TOUHO OTBETUTH

4.Yemy paBHa HEprus, Macca U UMIYJbC (HOTOHA [T peHTreHOBCKUX Jtyuelt (?=1018 I'y)?
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 (oT031eKTpoHOB Obl1a paBHa 2000kmM/c? KpacHas rpanuna ¢porosddexra a1 LuHKa
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

64




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. TepmosinepHblii cunte3. Ilpobiema TepmosinepHoil sHepreTuku. JHeprus CosHLa U 3BE3..
Oposmtonus 3Be31. [Ipoucxoxaenre CoMHEYHON CUCTEMBI.

Ilpakmuueckue 3a0anus

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

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

3ananue 3 Ompenenute Maccy Mapca 1o IBHKCHHIO €ro crmyTHuka 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 IO HeOy ¢
YIJI0BOW ckopocThio 61 B cyTkH, a 4 urons, korga 3emusd B adenuu 57 B cytku. Onpenenure
SKCIICHTPHUCHUTET 3eMHOH OpOUTHI.

3aganue 6 Bo Bpems Bcmbimku Ha CouHIle OBITIO BBIOPOIIEHO 00JIAKO TIa3Mbl 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 10 mkane Kenbuna?

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 HAXOAHUTCS BCH_IGCTBa?

4. 3anuiuTe ypaBHEHHE COCTOSIHUS MICATBHOTO ra3a.
(ypaBHenue MenneneeBa-KiarneiipoHna)

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

Mostekysl O2 (kucioposa)

., HAJINTE Maccy

6. Kakoe xonudecTBo BemecTBa coaepkurcs B 10 rp. Boab1?
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 monb

KoHTpoJibHbIE TECThI 10 HTOTaM Kypca

1. U3MeHeHUe HANIPaBJIEHNUsI PACIIPOCTPAHEHNS CBeTA HA TPaHMIle pa3/iesia ABYX cpel:
a) mpeaomiieHue +

0) pactipeneneHue

B) IIEpEHANPaBIICHUE

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

0) nmuH3a +

B) Jiyna

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

0)3

B)2 +

4. YacTHYHO OCBeIIEéHHAA 00J1ACTh:

a) MoJIyTeHb +

0) CBETOTCHD

B) TEHb

5. JInnusi, BA0OJb KOTOPOil pacnpocTpaHsieTcs CBeT:
a) My40K CBeTa

0) MoToK

B) JIy4 +

6. Tesia m ycTpoiicTBa, B KOTOPBIX MO/ BO3/IeiiCTBHEM NA/IAI0IIEro HA HUX CBeTa
NPOUCXOASAT 3aMeTHbIe H3MEHEeHHUSI:

a) U3Iy4yaTeau CBeTa

0) mpuéMHMKH cBeTa +

B) OTpakaTesn CBeTa

7. UcTouHMK cBeTa, CO3JaHHBbIH MPUPO/IOI:

a) UCKYCCTBEHHBIN

0) IpUpPOAHBIHA

B) €CTECTBEHHBIN +

8. TBépabie Te1a NpH HATPeBAHUU:

a) pacIuupsroTcs +

0) ocTaroTcs MPEKHUMHU

B) CyXaroTcst

9. C noBbIlIeHHEM TEMIIEPATYPbl CKOPOCTh XA0THYECKOI0 ABHKEHUS MOJIEKY.JI:
a) ocTaéres MpekHen

0) yMeHbIIIaeTCs

B) YBEeIUUMBaeTCs +

10. HammeHb1Ias1 MOJIEKYJ1A:

a) MoJIeKyJia BOJIOpo/ia

0) Mosexysa remus +

B) MOJIEKYJIa a30Ta
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11. Camblii JIérkuii aToM:

a) aToM Bojopoja +

0) aToM KHCII0poaa

B) aTOM Teus

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

6) 100 +

B) 200

13. OcHoBaTeJIb TEOPUHM AHOMAJIMI 3eMHOI'0 MAarHeTHU3Ma:

a) [ImnpunkoB +

0) [lymroii

B) YMOB

14. B 4ém u3MepsieTcsi MOIIHOCTh:

a) BOJIbT

0) IKOYJIh

B) BaTT +

15. B kakoM Beke ObLJ1 OTKPBIT 3AKOH COXPAHEHHUS JHEPTUK:
a) 19+

0) 18

B) 20

16. DHeprus, 00yc/JI0BICHHA XAa0THYECCKNUM JIBHKEHUEM YACTHIL TeJIa U UX
B3auMo/elicTBHEM:

a) mepeMeHHas

0) BHyTpeHHs +

B) IIOCTOSTHHAS

17. YacTb MeXaHU4eCKOil JHeprum, 00ycj10BIeHHAS IBHKEHHEM TeJl:
a) MOTEeHIMAIbHAS YHEPT S

0) MOoCTOsSIHHAsL YHEPT U

B) KWHETUYECKas SHeprus +

18. Exnnuna usmepenust padborsi:

a) ammep

0) KOYIB +

B) Hac

19. ABTOp 00111€ii TEOPUM OTHOCUTEJIHLHOCTH:

a) HerotoH

0) 'amoB

B) DUHIITEIH +

20. KTo Ha onibITe YCTAHOBMJI 3AKOHBI 3JIEKTPHUYECKUX CHJI:
a) Makcenn

6) Kymon +

B) @apaneii

21. Paznen ¢pu3uku, M3y4aroUuii sKUBbIE TeJIa:

a) bno¢uznka +

0) runpodusuka

B) reousuka

22. Pusznveckne BeJIUYMHBI, KOTOPbIE 32a10T TOJbKO YUCJI0BbIMU 3HAYCHUSAMMU:
a) YKCeIbHbIE

0) ckansipHbIe +

B) €IMHUYHBIC

23. HanpaBJieHHBIH 0TPE30K, NPOBEAEHHBIN M3 HAYAJIBHOIO MOJI0KEHHS Te1a B KOHEYHOoe:
a) IBWIKEHHE
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0) myTh

B) IiepeMelIeHHE +

24. 3HayeHHe BEKTOPHOW BeJIMYMHBI:

a) JIMHA

0) MoyJb +

B) €IMHMIIA

25. Pu3nyeckasi BeJIMYMHA PABHAsI OTHOUIECHUIO NepeMelleHUs TeJIa K MPOMEeXKYTKY
BpeMEeHH, B Te4eHUH KOTOPOI0 MPOM30LLI0 ITO NepeMeleHne:
a) HampaBJICHHUE

0) IBIKEHHE

B) CKOPOCTh +

26. IlpuHsTasi 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 U300pesid MUKPOCKOIL:

a) 17+

0) 16

B) 15

30. BHYTpeHHIOI0 YJHEPTHIO CHCTEMBbI MOKHO U3MEHHUTh:
a) TOJIKO MyTeM COBEPIIEHUS pabOThI

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



KOMILIEKT OIIEHOYHBIX CPEJCTB I1O TIPOMEXKYTOUYHOM ATTECTAIIUA

PU3UNKA

43.02.17 TEXHOJIOTYUU UHAYCTPUU KPACOTBI

CIHIEHUAJIMCT UHAYCTPUU KPACOTDI
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3ananus 1aa nuddepeHIUPOBAHHOIO 3a4eTa (2 ceMecTp)
Bapuanr-1

1. MarHuTtHoe 1oJjie MOKET OPOKIAThCS:
a) MPOBOJHUKOM C TOKOM
0) HCTOYHHMKOM TOKa
B) HEIOJBIMXHBIMU 3apsiiaMu
2. Hamucatp dpopmyity 3akona Oma aJis ydacTka Ieru.
3. YerpoiicTBo, npeHa3HaueHHOE /7151 HAKOIUICHUS] U COXPaHEHHs 3apsi/ia, Ha3bIBACTCA:
a) KOHICHCAaTOP
0) ammepmerp
B) peocTar

y
rR=2_"

4. U3 popmyisl S ' BBIPa3HTH IUIOMAMb TIONEPEUHOTO CEUCHHS IIPOBOIHHKA.

5. Hanpasnenue cuinpl AMiiepa onpeaensiercs:

a) TmpaBuUiIoM OypaBUHKa

06) mpasuiom Jlenna

B) IMPaBWJIOM JIEBOH PyKHU

6. Eciii Ha y9acTKe menu ¢ 3aJJaHHBIM HaPsHKEHUEM YBEITMYUTh COIPOTHBIICHUE
Harpy3ku B 3 pasa, TO CHJIa TOKa

a) yBenu4uTCs B 3 paza

0) yMeHbLIUTCS B 3 pasa

B) yMEHbIIUTCA B 9 pa3

7. Pa3HO1BEeTHAs OKpacKa MBUILHOTO ITy3bIPsl U MACHISIHBIX MATEH Ha BOJIE OOBSICHSIETCS:
a) mudpaxiuei

0) nucriepcueit

B) UHTep(depeHIHen

8. BOo3HHKHOBEHHE 2NIEKTPHUUECKOT0 TOKA B MPOBOJIAIIEM KOHTYPE MIPH U3MEHEHUH
MarHUTHOTO TTOTOKA HA3bIBAETCS SIBIICHUEM ?

9. Kak Ha3npIBaeTcsd yacTuIla cBera?

10. Equauna n3MepeHns MarHuTHOTO MOTOKa?

11. Onpenenuts cocTas sapa HanmﬁNa

2 BapuaHT

1. DreKTpUUeCKMM TOKOM Ha3bIBAETCSI:

a) yHopsiA0YeHHOE ABM)KEHUE CBOOOIHBIX 3apsI0B

0) IBIKEHUE 3apsKCHHBIX YaCTHUII

B) KoyiebaTeNnbHOE IBUYKEHUE CBOOOIHBIX 3apsSKEHHBIX YaCTHII

2. Harmucats dpopmyiy 3akona Kyinona

3. YcTpoiicTBO, IpeqHa3HAYEHHOE /7Sl TIOBBIIIICHUS U TIOHIKEHUS HAPSHKEHUS
B II€TIH IEPEMEHHOT0 TOKa Ha3bIBACTCSI:

a) KOHAEeHCcaTop

0) Tpanchopmartop

B) aMIIepMeETp

y
rR=2_"

4. U3 popmys S BBIPA3UTh [UIMHY IIPOBOJHHUKA.

5. HampaBnenune BeKTOpa MarHUTHON MHAYKIIMH ONPEAEIISIETCS IPABUIIOM:
a) MpaBUIIOM OypaBUYHMKa

0) nmpaBuiiom JleHia
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B) IIPABUJIOM JIEBOM PYKH
6. IITums CIOKOWHO 1 0e3HaKa3aHHO yCAKUBAIOTCS HA TIPOBOJIA, IOTOMY YTO:
a) B IPOBOJ/IaX MaJCHbKOE HAIPSDKECHHUE
6) TCJIO NTULBI SABJIACTCA MAapalJICJIbHO IMMOAKIHOYCHHBIM OTBCTBJICHUC
B) TTHIIBI SBIISIOTCS TUDJICKTPUKAMU

7. OTKIOHEHHE OT MPSIMOJIMHEHHOTO PACIIPOCTPAHCHUSI BOJTH, OTHOAHNE BOJTHAMU

HpGHHTCTBI/Iﬁ Ha3bIBAIOT:

a) mudpakuueit
0) nucriepcueit

B) uHTepdepenunei

8. CBer, maziasi Ha METaJ1, BEIPHIBAET C €r0 MOBEPXHOCTHU 3JIEKTPOHBI.
DTO sIBJICHUE HA3bIBACTCSI
9 UeMy paBHA CKOPOCTh CBETA B BaKyyme?
10. Equnauia u3MepeHuss MarHuTHOM MHIYKITUU?
19
11. Onpenenuts cocTas siapa dpropa ~of

ITa0HbI OTBETOB K JH(pPepeHIIUPOBAHHOMY 3a4éTY:

Ne OTBETbHI
BOIIpoca B-1 B-2
1 a a
2 = E F_k|fi'1|'|fi'g|
R 2
3 a 0
4 S=p IR I=R S/p
5 B a
6 0 0
7 B a
8 DneKTpoOMarHuTHast doTo3PexT.
WHTYKITHUS.
9 doroH 3108 m\c
10 BeGep. Tecna.
11 npoToHoB 11 IIPOTOHOB 9

HEUTPOHOB 12

HeHUTpoHOB 10
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HactHoe npodeccroHanbHOE 00pa3oBaTeIbHOE YIPEKICHUE 5
«CEBEPO-KABKA3CKHNU KOJUIEIXK THHOBAILIMOHHBIX TEXHOJIOI' M1»

PaccMOTpEHbI M YTBEPAICHEL ("1 yer nonniicaH KeaTHAHLMPOBAHHOT YTBEPXKIAIO

Ha [lemarornyeckom coBete AMEKTDOHHOM TOANHCHIO Hupektop UIIOY

ot 27.03.2025 ITpotokoin Ne 03 «CKKUT»
;m';‘::‘xﬁclﬁg%%{;goﬁé§1460268-l23r49(:‘(([1255AD477 A'B }KyKOBa
Opramssszmx IOV «CKKETs «27» mapra 2025
B : Kyxmoza Azz B

METOANUYECKUE PEKOMEHJIALIMN

PABOYEM ITPOr'PAMMBI OBIIIEOBPA30OBATEJILHOMN TUCIATLINHBI
OU3UKA

43.02.17 TEXHOJIOT'M UHAYCTPUHU KPACOTbBI

CIHEHUAJIMCT UHOAYCTPUU KPACOTbI

[Tsaturopck-2025
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PEKOMEHIAIIMM 11O BBIITOJTHEHUIO BUJI0OB CAMOCTOSTEJIBHOM
PABOTbBI OBYYAIOIIIUXCHA

PexoMeHnganuy mo moJaroToBKe K JeKIUAM

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

CaMOCTOSITEJIbHOIO YMCTBEHHOIO TpyJa, CO3HATEJbHO pa3BUBaThb CBOM TBOPYECKHE
CIOCOOHOCTH W OBJa/IeBaTh HABBIKAMHU TBOpPYECKOH paboTbl. 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 ClieyeT COCTaBISATh €KEHEIeIbHbII U CEMECTPOBBI IIaHbI paboThI, a
TaKXKe IUIaH Ha KaxJblid pabouuil nenb. C Beuepa Bcerja Hajlo pacupenensTh paboTy Ha
3aBTpAalIHUI JIeHb. B KOHIlE KaXIOro AHS IIeJIecCO00pa3HO IMOABOAMTH HTOT PAOOTHI:
TIIATENIbHO IPOBEPUTH, BCE JIM BBIIOJHEHO [0 HAMEUYEHHOMY IUIAHY, HE ObUIO JI KaKuX-
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
3aBepILEHHs 3TON YacTH paboThl, HE yMEHbIIasi 00beMa HEJeIbHOIO IUIaHa.

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 CBO60,Z[HO€ BJIAJACHUC TCOPCTHUUYCCKUM MATCpHUATIOM,
IMOJIHBIC OTBCTHI Ha ITOCTABJICHHBLIC BOIIPOCHI, KOJIJICKTUBHOC 06CY)KIICHI/I€ HpO6JIeMHI)IX
TEM.

PaGoTa ¢ iuTepaTypHBIMH HCTOYHUKAMM

B mpouecce o00yuyeHHS CTyA€HTYy HEOOXOIMMO CaMOCTOSITENbHO U3ydaTh Y4eOHO-
MeToANYecKyro Juteparypy. CaMmocTosiTenbHO paboTarh C ydeOHUKaMH, Y4eOHBIMHU
nocobusimu, MHTepHEeT-pecypcamMu. ITO MO3BOJSET aKTUBU3UPOBATH MPOIECC OBIAJCHUS
nH(popMaluen, CnocoOCTBYET TITyOOKOMY YCBOCHHUIO H3y4aeMOT0 MaTepHaia.

[Ipu pabote ¢ KHUTOW HEOOXOAMMO TOM00paTh JUTEPATypy, HAYUYUTHCS MPAaBUIBHO €€
YUTaTh, BECTHU 3aIHCH.

N3yyas maTtepuan mo y4eOHUKY, CeIyeT MEepeXOAWTh K CIEAYIOIIEeMY BOIPOCY TOJBKO
IMOCJIC IMPAaBUJIBHOI'O YACHCHUSA MPCAbIAYIICTO, OMNKWCBIBAA Ha 6yMare BC€ BBIKJIAJIKHU U
BBIYHCIICHHS (B TOM YHCIIe T€, KOTOpbIe B YUeOHUKE OMYIIEHBl WU Ha JIEKIIMHU JAaHbI IS
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, MOJIYYCHHBIC B PE3YyJIbTaTC H3YUYCHHA, PCKOMCHIAYCTCA B KOHCIICKTC BBIJCIIATH,
9TOOBI OHH, TIPH MIEPEUNTHIBAHUU 3aIMUCEH, JTyUIlle 3aTIOMUHATUCH.

Paznnuarot JBa BUAa YTCHUA, MCPBUYHOC U BTOPUUHOC. HepBI/IqHOe - OTH BHUMATCJIIBHOC,
HETOPOILJIMBOE YTEHHE, MPU KOTOPOM MOKHO OCTAHOBHUTHCS Ha TpyIHbIX Mectax. [locie
HETro He JIOJDKHO OCTaThCS HM OJTHOTO HEMOHATHOTO ciioBa. CojeprkaHne HE BCET/Ia MOXKET
OBITh TIOHATHO MOCJIEC IEPBUYHOTO YTEHUSI.

3ajaya BTOPUYHOTO YTECHHS TIOJIHOE YCBOGHHE CMBICIA IIEJIOT0 (TI0 CYETY 3TO YTCHHE
MOJKET OBITh M HE BTOPHIM, a TPETHUM WJIH YETBEPTHIM).
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Kak yxxe oTmedanoch, camocTosTelbHass paboTa ¢ ydeOHMKaMU M KHUTaMHU (a Takke
CaMOCTOSITENIEHOE TEOpPETUYECKOE HCCIIeIOBaHHUE npobiem, 0003HAYEHHBIX
MperoIaBaTesieM Ha JICKIIHIX) — 3TO BaKHEHIIee yciaoBrue GOPMHUPOBAHUS y ce0sl HAYIHOTO
croco0a Mmo3HaHusl.

[Tpu pabore ¢ UTEPaTypOl PEKOMEHIYETCSI 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 BBIICPIKEK, W3BIICUCHHH, Haubolee
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 BUAbI 3alliCH,
MO3BOJISIET BCECTOPOHHE OXBAaTUTh COJCPKAHWE KHHUTH, CTaThu. [loAaTOMYy yMeHHe
COCTaBJIATH ILIAH, TE3UCHI, CJIATh BBIIIMCKU U APYTrUC 3allMCU ONPCACIACT U TCXHOJOI'UIO
COCTABJICHUS KOHCIICKTA.

MeTonnyeckue pekoMeHaanum mo padore ¢ UuTepHeT-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. lng s¢pdexkrusaoro 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 (POPMYIHPOBATH 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 KypHaJoB) M yueOHas (MeToauueckue pa3zpaboTKH,
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 1nojayu nHpopmanuu, e€ opraHuzaium;

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

3amperieHa nepenada  JIpyruM  [OJb30BaTeNnsiM  MHGOpMaluu, MpeAcTaBIsIoNIeH
KOMMEpYECKYI0 WM TOCYJapCTBEHHYIO TalHy, paclpoCTpaHsATh HH(OpMAIHIO,
MOpOYAlIYI0 YeCTh W JOCTOMHCTBO TIpaxaaH. [IpaBoBble OTHOIIEHUS PEryIHPYIOTCS
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 | paskJaHCKOIO KOJEKCa 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,

76



CTyleHueckas ydeOHas paborta (pedepar, KypcoBas, JTUIUIOMHas U 1p.). OpurnHaIbHBIC
aBTOPCKHE MaTepuaibl, Kak TMpaBWIO, MyOJHUKYIOTCS Ha CHEIHATU3UPOBAHHBIX
TEMaTUYECKHX calTax WM B OMONMOTEKaX, Y HHUX YKa3blBaeTcs aBTOp, €ro JdaHHbIC.
BrimonHeHbl Takue pabOTHI MOCIEAOBATEIHHO B HAYYHOM WIIH 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, PEJKO YKa3bIBAIOTCS UCTOYHUKH pedeprpOoBaHUS.
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 ¢ UHTEepHET-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 SHIMKJIONEANM, CIIOIb30BAHNE KOTOPBIX MPUBETCTBYETCS.

IIpomexyTouHast aTTecTAMA
Kaxnplii cemecTp 3akaHuyMBaeTcsi caadedl 3aueToB (3k3ameHoB). IloaroroBka k craue
3a4eTOB (IK3aMEHOB) SBIISICTCS TAK)KE€ CAMOCTOSTENBLHON paboToit cryneHTtoB. CTyaeHTy
HE00XO0/IMMO K 3a4eTy (3K3aMeHy) MOBTOPUTH BECh NPOIIEHHBIN MaTepya 10 AUCLHUILITHE
B paMKax JEKIUH U PEKOMEHIYEMOM JIUTEPATYPBHI.
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