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1. OBIIASI XAPAKTEPHCTHKA ITIPOTPAMMBI OBIIIEOBPA30BATEJIBHOI
JUCHUIINHBI

POU3UKA
1.1. ObsacTh NPpUMEHEHHUs TPOrPAMMBI
PaGouass mporpamma  oOmieoOpa3oBaTeNbHON  TUCHUILIMHBI  SIBIAETCS  YacThIO

obpazoBarenbHOl mporpaMMbl B cooTBeTcTBHH ¢ PI'OC no cnenmanbrocTr 09.02.06 CeTeBoe u
CUCTEMHOE a/IMUHUCTPUPOBAHNE, KBATU(DUKAINSI — CACTEMHBIN aJIMUHUCTPATOP

1.2. Mecro mnporpaMMmbl  00mIe00pa30BaTeJbHOM  JMCUMIUIMHBI B CTPYKType
o0pa3oBaTe/IbHOI Mporpammsl: oOuieoOpazoBarenbHas aucuumiuHa (OJ]) sBnsercs 4acThio
00s13aTeNbHOM MTpeIMETHOM 00J1aCTH "arpOTEeXHOIOTUYECKUH, €CTECTBEHHO-HAYyYHbIN"
JucuuruinHa ®Pu3nka BXOAUT B 00IIe0o0pa3oBaTeNbHBIA IMKJI OOIIMe Yy4eOHbIe MpeaMETHI
(OVII. 09).

1.3 Pe3yabTarhbl 0CBOEHHSI IPOrPAMMBbI 0011€00pa30BaTeIbHOI JUCUMILIUHBI:

OcBoenue comepkaHusi  00meoOpa3oBaTeIbHON  OUCHUIIIMHBI  Du3nka obecreynuBaeT
JOCTH>KEHHE CTYJEHTaMU CIEAYIOLIUX Pe3yabmamaos:
JUYHOCHHBIX:

rPpa’kJIaHCKOTO BOCITUTAHUSI:

Cc(hOpMUPOBAHHOCTh  TPAXKIAHCKOMW TMO3UIIMM  OOydYalomerocsi Kak akKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAaHWE CBOWMX KOHCTUTYIIMOHHBIX TIpaB W OOsI3aHHOCTEH, yBa)XKCHUE 3aKOHA U
PaBOMNOPSIKA;

MPUHATHE TPATUIIMOHHBIX HAIIMOHAJIBHBIX, OOIIEYEIIOBEUECKIMX TYMAaHUCTUUECKUX |
J€MOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh TMPOTUBOCTOSITH HJCOJIOTHH JKCTPEMHU3Ma, HAI[MOHAIN3Ma, KceHodoOuwu,
JUCKPUMMHALIMY 10 COLMATbHBIM, PEIUTUO3HBIM, PACOBBIM, HALIMOHAIBHBIM MPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIIBHOCTh B HMHTEpECAaX TPaXTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIIPABJICHUU B 0011€00pa30BaTeNbHON OpPraHu3alui U JAETCKO-IOHOIIECKHIX
OpraHu3aIusX;

YMEHHE B3aUMOJICMCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(YyHKIMSIMU 1 HA3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOMN JESATEIbHOCTH;

MaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPaXKIAHCKOW MACHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH INepel PoawHON, TOpAOCTH 3a CBOW Kpail, CBOIO
Ponuny, cBOM A3BIK U KyJBbTYpPY, POIILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K TOCY/IapCTBEHHBIM CHMBOJIaM, UCTOPHUYECKOMY U MPUPOJTHOMY
HacJelHio, MaMsITHUKAM, TpaaulusM HapoaoB Poccum, noctmxenussiMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;

uzeiHas yoek1IeHHOCTb, TOTOBHOCTD K CIYXKEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUSA:

OCO3HAHUE AYyXOBHBIX IEHHOCTEN POCCUIUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, ITHUECKOTO TIOBEICHUS;

CITOCOOHOCTH OIICHUBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYNBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM U (W) APYTUM YJIEHAM CEMbH, CO3aHUIO
CEMbUM HAa OCHOBE OCO3HAHHOIO MPHUHATHA LEHHOCTEH CEMEHHOM >KH3HH B COOTBETCTBUU C
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TpaauuusiMu HaponoB Poccuu;

ACTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CTIOPTA, TPyAa M OOIIECTBEHHBIX OTHOIIICHHUIA;

CIIOCOOHOCTH BOCTIPUHUMATh PA3IMYHBIC BUJIBI HCKYCCTBA, TPAIUIIUU U TBOPUYECTBO CBOETO
U APYTUX HAPOJIOB, OUIYLIaTh SMOIIMOHATIBHOE BO3/IEIICTBHE HCKYCCTBA;

yOEKICHHOCTh B 3HAUMMOCTH JUISl JIMYHOCTH U OOIIECTBA OTEYECTBEHHOT'O MU MHUPOBOTO
HCKYCCTBA, STHUICCKUX KYJIbTYPHBIX TPAJAUIIANA U HAPOJTHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BUIAX HUCKYCCTBA, CTPEMIICHUE MPOSIBISTH
KadecTBa TBOPUYECKON JTMIHOCTH;

(U3UYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh 3J0POBOTO MW Oe3omacHOro oOpa3a IKWU3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO;

MOTPeOHOCTh B (DU3UYECKOM  COBEPIICHCTBOBAHWU,  3AHATHUAX  CIIOPTHUBHO-
03/I0POBUTEIBHOM ESTENIbHOCTHIO;

AKTUBHOE HENPHUATHE BPEAHBIX MPUBBIYCK U UHBIX ()OPM NMPUIHHEHUS Bpeaa GU3MICCKOMY
Y IICUXUYECKOMY 37J0POBBIO;

TPYIOBOT'O BOCIIUTAHHUS:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0I00ue;

TOTOBHOCTH K aKTUBHOM JIEATEILHOCTH TEXHOJOTUUECKOU M COIMAIIBHON HAMPABICHHOCTH,
CIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH U CaMOCTOSTENBHO  BBIONHATH  TaKylO
JeSITeNIbHOCTD;

UHTEpEC K pa3Nu4HbIM cdepaM NpodeCCHOHATBHONW AESITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BRIOOp OyayIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIOCOOHOCTH K 0Opa3oBaHHIO M camMO0Opa30BaHUIO Ha MPOTSHKEHUU BCe
KU3HU;

HKOJIOTUYECKOT'O BOCIIUTAHMUS:

c(hOpMUPOBAHHOCTh  AKOJOTHYECKON KYJbTYphl, TOHHMMAaHUE BJIMSIHHUS COLHUAIBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUE
I00aTBFHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

IUTAHUPOBAHUE W OCYIIECTBIEHUE NEHCTBUN B OKpY’KalolIeH cpelie Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

AKTUBHOE HETPUSATUE NEUCTBUMN, MPUHOCSIIUX BPE] OKPYKaIOIIEH Cpene;

yMeHHue MIPOTHO3UPOBATH HeOIaronpusTHhIC 9KOJIOTHYECKHE MIOCIIEACTBUS
npeanpUHUMAEeMbIX JEHCTBHIA, TPEIOTBPALIATh UX;

paciMpeHue ONbITa ASSITENbHOCTH SKOJIOITMYECKOI HAlpaBIeHHOCTH;

[IEHHOCTH HAY4YHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsT HAyKH © OOIECTBEHHOW TMPAaKTUKHU, OCHOBAHHOTO Ha JHallore KyJIbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M YMTATEIbCKOM KYJIBTYpPhl KaK CpPe/ICTBA B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HAaHHE LEHHOCTHU HAy4YHOH AeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIbHOCTh MHINBUIYAIBHO U B TPYIIIIE.

MeTanpeMeTHbIX:

OBRJajicHUE YHUBEPCAIBHBIMH YUY€OHBIMH TTO3HABATEIIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JIOTUYECKUE JICHCTBHUS:

CaMOCTOSITENILHO (DOPMYJIUPOBATh W aKTYaJIM3MpPOBAaTh NPOOJIEMy, paccMaTpHUBaTh ¢
BCECTOPOHHE;

YCTaHABJIMBAThH CYIICCTBCHHBIM MPHU3HAK WJIM OCHOBAHUS ISl CPABHEHUS, Kilaccu(uKanuu
1 0000IIEHN,



OTIPECTIATH 1eNIN ACSITENFHOCTH, 337]aBaTh MapaMETPhl M KPUTEPHUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX SBIICHHSX;

BHOCHUTh KOPPEKTUBBI B JESATEIBHOCTb, OLIEHMBATh COOTBETCTBHE pPE3YJIbTATOB IIEIISM,
OILIEHUBATh PUCKH MOCIIEICTBUI e TETLHOCTH,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM;

0) 6a30BbBIE UCCIIETOBATEIHLCKUE ICHCTBUS:

BIIQ/IETh HaBBIKAMHU y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHOW NEATENIbHOCTH, HAaBBIKAMU
paspenieHus mpooem;

CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB  PELICHHS
MPAKTHYECKHX 33124, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

OBJIaJICHUE BHJIAMH JIEATEIBHOCTH 10 TOJIYYEHUIO HOBOIO 3HAHMsS, €ro MHTEpIpEeTalunH,
MpeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHCIE IIPH
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

dbopMHupoBaHHE HAYYHOTO THUMA MBIIIICHHUS, BJIAaJCHUE HAYYHOW TEPMHHOJIOTHEH,
KITFOYEBBIMH MOHATHSIMHU U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4ll B 0Opa30BATEIHbHON ACATEIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  IPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJIM3HpPOBATh 3a/ady, BBIJBUTATh
TUIIOTE3Y €€ peIleHHs, HAaXOAWUTh AapryMEHThl Uil JI0Ka3aTelbCTBA CBOUX YTBEPXKICHHIH,
3aaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIC B XOJI€ PEUICHUS 3aaud Pe3yIbTaThl, KpUTHUECKH OIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

pa3pabaTbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM aHaJIN3a UMEIOIINXCSI MaTepUATbHBIX
¥ HEMaTepHAaJIbHBIX PECYPCOB;

OCYIIECTBIISITh IIeJICHANPABICHHBI TIOUCK TEPEHOCa CPEICTB M CIIOCOOOB NEHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TIEPEHOCHTh 3HAHWUS B  TIO3HABAaTENBPHYIO M  TPAKTHYECKyl0  00iacTu
KHU3HEJIEATeTbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIIBUTATh HOBBIE HJIEH, TIpe/IaraTh OPUTHHATbHBIE TIOJXObl U PEIICHHUS,

CTaBHUTH MPOOJIEMBI U 337a49H, JIOMyCKAIOIINE aJIbTePHATUBHBIC PEUICHUS;

B) paboTa ¢ uHdpopmMaruei:

BJAJIETh HABBIKAMH TIOJIy4eHUS HMHPOpPMAUM #3 HMCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TOUCK, AaHalu3, CHUCTEeMAaTH3allMi0 ¥ HHTEPIpPETaINIo
UH(POPMALIUHU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHS;

CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMaTax c y4eTOM Ha3HaueHUs UH(pOpMaLUU U 1IeIeBOi
ayJUTOPUH, BEIOHPAst ONTHMAIBHYIO (JOPMY TIPEICTABICHHUS M BU3YAIN3allNH;

OLIGHHUBATh JTOCTOBEPHOCTH, JIESTUTUMHOCTh MH(OpPMAIIMU, €€ COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-3THYECKHM HOpMaM;

UCIIONIb30BaTh CpPEICTBA HMH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX M OpPTaHM3AlMOHHBIX 3a/1a4 C COOIIOIEHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, PecypcocOepeKeHH s, TPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€301acHOCTH;

BIaJIeTh HAaBBIKAMHM pAClO3HABaHUS U 3alUTHl  WHGpOpManuu, WHGOPMALMOHHON
0€30MaCHOCTH JIUYHOCTH.

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHHUKATUBHBIMH JICHCTBUSMU:

a) obuieHue:

OCYIIECTBISITh KOMMYHHUKAIIUU BO BCeX chepax KHU3HU;

pacrio3HaBaTh HeBepOalIbHBIE CpeICTBA OOIIEHUS, MOHMMATh 3HAYEHHWE COLMAIBHBIX
3HAKOB, PACIO3HABATh MPEANOCHIIKNA KOHPIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

BJIAJICTh PA3IMYHBIMH CITIOCOOAMU OOIEHHSI U B3aUMOJICHCTBUS;
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apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(DIUKTHBIC CUTYAIIUH;

pa3BepHYTO M JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHUS C HCIOIb30BAHUEM S3BIKOBBIX
CPEJICTB;

0) COBMECTHasI IeATeIbHOCTb:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMaHIHON 1 UHIUBUAYaTbHONU PaOOTHI;

BBHIOMPATh TEMATUKy W METOJBI COBMECTHBIX JEUCTBHUI C y4eTOM OOIIUX HHTEPECOB M
BO3MOYKHOCTEH Ka)0T0 4JeHa KOJIEKTUBA;

INPUHUMATh LI€TM COBMECTHOM JEeATEJbHOCTH, OPIraHW30BbIBAaTH U KOOPJIWHUPOBATH
JEUCTBUSI TIO €€ JIOCTHKEHUIO: COCTABJIATH IJIaH JEWCTBUM, paclpeleisiTh PO C YYETOM
MHEHUH YYaCTHHKOB 00CYXJaTh Pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KaYeCTBO CBOETO BKJAJa U KAXKIOTO y4acTHUKA KOMAaHABI B OOMIMI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

mpeaiaraTh HOBBIE TMPOEKTHI, OICHUBATh WUJEU C TO3ULIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

KOOPJIMHHUPOBATh U BBHINOJMHATH pPAabOTy B YCIOBHUSX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

OCYLIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IUYHBbIX CUTyalusX,
MPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, ObITh HMHUITUATHBHBIM.

OBnaseHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBHUSIMHU:

a) CaMOOPTaHMU3aIUs:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSITENLHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BATEIBHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PELIEHUS MPOOJEeMbl C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

pacimupsaTh paMKH y4eOHOTO MPEeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM 3PYIUIMHN B Pa3HbIX 00JIacTAX
3HAHMM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBHI B JAESITEIHHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HABBIKAMHU MO3HABATENBHON periekcur Kak OCO3HAHUSI COBEPIIAEMBIX JECUCTBUMN
Y MBICIIMTEIBHBIX MPOLIECCOB, X PE3YJIHTATOB U OCHOBAHUI;

UCIIONIb30BaTh IPUEMBbI peIeKCHU IS OLIEHKH CUTYyallud, BEIOOpa BEPHOTO PEIlIeHUs;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

B) OMOLIMOHANLHBIM UHTEIUIEKT, MPeroaaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOILIET0 CIIOCOOHOCTh NMOHMMATh CBOE 3MOIMOHAJIBLHOE COCTOSIHUE,
BUJICTh HAIMIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHANBHOMN cepbl, OBITh YBEPEHHBIM B ce0€;

caMOperyJIUpOBaHMUsI, BKJIIOYAIOIIETO CaMOKOHTPOIJIb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIIOCOOHOCTh aJanTUPOBATHCA K SMOIMOHATHHBIM
WU3MEHEHUSM U TPOSIBIISITH THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHUBAIlMHU, BKIIOYAIONIEH CTpEMJICHHE K AOCTH)KCHHUIO LEIH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATH, NCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE COCTOSIHHE JPYTHUX,
YUUTBIBaTh €r0 TP OCYIIECTBICHMM KOMMYHHKAIIUH, CIIOCOOHOCTb K COYYBCTBUIO H
COTIEePEKUBAHHUIO;

COILIMAJbHBIX HABBIKOB, BKIFOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTUMHU
JOABMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pelaTb KOHMINKTHL;

T') IPpUHATHE ce0s U APYTHX JIHOJICH:



NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI M apryMeHThl Jpyrux JIOJe 1pHu aHalu3e pe3yibTaToB
NESATENIHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha OMNOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JPYTroro 4eaoBeKa.

npeomemmuix:

ITP6 1 cdopMUpOBaHHOCTH MPEJCTABICHUNA O POJIM M MecTe (PU3MKM M aCTPOHOMMHU B
COBPEMEHHOM HayuyHON KapTMHE MHpa, O cucTeMooOpasyomeld ponu (U3MKH B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHMKHM M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJA€ POCCHUHCKUX U
3apyOeXHbIX YyUYEHBIX-(QU3UKOB B pa3BUTHE HAyKW; IOHUMaHHE (UINYECKON CYIIHOCTU
HaOJr0/1aeMbIX SIBJICHUH MUKPOMHUpPA, MAKpPOMHUPA U MeraMHpa; MOHUMaHHE POJIM aCTPOHOMHH B
MPaKTUYECKON JEATEIbHOCTU Y€JIOBEeKa U JalbHEHIIeM HayYHO-TEXHHYECKOM Pa3BUTHUH, POJIU
¢u3uky B GOPMHUPOBAHUU KPYro3opa U (GyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKA JUIsl PELICHUs
MPaKTUYECKHX 3a]a4;

[1P6 2. copmupoBaHHOCTH YMEHHMI pacro3HaBaTh (hU3MUECKHE SIBICHUS (IIPOLECCH) U
OOBSACHATP KX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MajJieHHWEe TeJ, ABWKEHHE MO OKPYXHOCTH, HMHEPIHS,
B3aMMOJIecTBHE Tel, KojebaTelnbHOe ABM)KEHHE, PE30HAHC, BOJHOBOE ABIMKEHHUE; MU Qy3us,
OpOYHOBCKOE JIBUKEHME, CTPOCHHUE >KUIKOCTEH M TBEpHABIX Tell, U3MEHEHHE o0beMa Tel Ipu
HarpeBaHuu (OXJIAXKJIEHUH), TEIUIOBOE paBHOBECHE, HCIApEHHE, KOHJIEHCAIs, IJIaBJICHUE,
KPUCTAJIN3ALUs, KHUIIEHHE, BIJIAXHOCTh BO3/yXa, CBSI3b CpPEAHEM KHUHETUYECKOW DSHEpruu
TEIUIOBOTO JIBM)KEHHUSI MOJIEKYJ ¢ a0COJIOTHOM TeMIepaTypo, MOBBIIIEHUE JABJICHUS ra3a Mpu
€r0 HarpeBaHWM B 3aKPbITOM COCYJE, CBSA3b MEXKIYy IlapaMeTpaMu COCTOSIHUSI TIas3a B
U30MpoLeccax; IIEKTpU3aLMs Tell, B3aUMOJEHCTBHE 3apsi/10B, HAarpeBaHUE IPOBOJIHUKA C TOKOM,
B3aMMOJICMCTBE MAarHUTOB, 2JEKTPOMAarHUTHas WHAYKLHSA, JAECWCTBUE MarHUTHOIO IOJIA Ha
OPOBOJHUK C TOKOM W JBIDKYIIMHCA 3apsif, AJIEKTPOMAarHWTHbIE KOJIeOaHUS M BOJIHBI,
OpSMOJIMHEMHOE pPacHpOCTpaHEHUE CBeTa, OTPaXKeHHWEe, MpeJOMIICHUE, HHTeppepeHIns,
TUpakus ¥ MOJsSpU3alMsl CBETa, JUCHepcusi cBeTa; (POTOANEKTpUUYecKuil 3P¢eKT, CBETOBOE
JaBJICHHE, BO3HMKHOBEHHME JIMHEHYATOrO CIEKTpa aTOMa BOJOpPOJA, €CTECTBEHHas U
UCKYCCTBEHHas paJl0aKTHUBHOCTH;

[1P6 3. BrasgeHuWe OCHOBOMOJATAIOIIMMHU (U3UUYECKUMHU TMOHATHSIMU W BEJIWYMHAMH,
XapaKTepU3yIOIMMH  (U3NYECKUE MPOLECChl (CBSI3aHHBIMU C MEXaHWYECKUM JBUIKEHHEM,
B3aUMOJICHICTBUEM TeJl, MEXaHWYECKHMMH KOJEOAaHUSIMHM M BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMU MPOLECCAMU; JJIEKTPUYECKUM W MAarHUTHBIM MOJISIMU,
INEKTPUYECKUM TOKOM, DIEKTPOMAarHUTHBIMU KOJEeOaHUSMH U BOJHAMH; ONTHUYECKUMU
SBJICHUSIMU;  KBAHTOBBIMM  SIBIICHUSIMM, CTPOGHHEM aToMa M aTOMHOIO  f1pa,
pPaJMOaKTUBHOCTHIO); BIAJCHHE OCHOBOIMOJATAIOIUMH  ACTPOHOMHYECKHMMH  TOHSTHUIMH,
MO3BOJIAIOIIMMHU  XapaKTEpHU30BaTh IMPOLECCHl, MPOUCXOASIIME Ha 3Be3JaX, B 3BE3JIHBIX
CHUCTeMaX, B MEXTaJIaKTHUeCKON cpene; MBIKEHHE HEOECHBIX Tell, SBONIOIHUIO 3BE3] U
Bcenennoli;

[Ip6 4. BnajeHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH (3aKOH BCEMHUPHOTO
tarotenusi, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHWS MEXAHUYECKOW SHEPruH, 3aKOH
COXpPaHEHHUS UMIYJIbCa, MPHUHLUI CYNEPHO3ULIUUA CHJ, MPUHIHUI  PABHOMPABHOCTU
MHEPLHATIbHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHS BEILECTBA,
ra3oBbIe 3aKOHBI, IEPBBIA 3aKOH TEPMOJIMHAMUKHU; 3aKOH COXPAaHEHUsS SJIEKTPUUYECKOTO 3apsiia,
3akoH Kyinona, 3akon Oma i yyacTka Lienu, 3akoH OMma JUisl ITOJIHOM AJIEKTPUYECKOW IIenH,
3akoH Jlxoyns - JleHla, 3aKOH 3JEKTPOMAarHUTHON WMHIYKIMH, 3aKOH COXPAaHEHHUS DHEPIHH,
3aKOH NPSAMOJIMHEWHOTO PaclpOCTPAHEHHs CBETA, 3aKOH OTPa)KEHUS CBETA, 3aKOH IIPEIOMIICHUS
CBETA; 3aKOH COXPAHEHHUS ODHEPrHH, 3aKOH COXpPAaHEHHs] HUMITYJbCa, 3aKOH COXpaHEHUs
EKTPUYECKOr0 3apsiia, 3aKOH COXpPaHEHMsI MaccOBOIO 4YHMCIA, MOCTyJaTel bopa, 3akoH
pPaZOaKTUBHOTO paclaja); YBEpEHHOE HCIOJIb30BAaHUE 3aKOHOB W 3aKOHOMEPHOCTEH mpu
aHaJIM3€e (PU3UUECKUX SBJICHUH U ITPOLIECCOB;



[IP6 5. ymeHHe y4MTHIBaTh TPAHUIbBI NMPUMEHEHUS W3YyUEHHBIX (U3UUYECKUX MOJeneil:
MaTepuallbHas TOYKa, WHEpIMalbHas CHCTeMa OTCYeTa, WACATIBHBIN Ta3; MOJEIN CTPOCHHS
ra3oB, JKUAKOCTEH W TBEPABIX TeJ, TOUCUHBIH SJICKTPUUECKUH 3apsi, sAepHas MOJENb aroma,
HYKJIOHHAsI MOJIENTb aTOMHOTO Si/Ipa MPH pelieHnH HU3NIECKHX 3a/1a4;

[1P6 6. BnasieHNe OCHOBHBIMHM METOJIaMH HAYYHOTO MO3HAHUS, UCTIONb3YEeMbIMU B (PU3HKE:
MIPOBOJIUTH TPSIMBbIE M KOCBEHHBIE M3MEpPEHUsS (PM3MUECKUX BEJMYWH, BBHIOWpAs ONTHMAJIbHBIN
Croco0 HM3MEPEeHUs U UCHONb3ys H3BECTHBIE METOJbl OIIEHKHM IOTPELIHOCTeH H3MEepeHHi,
MIPOBOJIUTH HCCIIEIOBAHUE 3aBHUCHMOCTEH (PU3UYECKUX BEIMYMH C HWCIOJIH30BAHUEM MPSIMBIX
U3MEpPEHUl, OOBSACHATH IMOJNYyYEHHbIE PE3yJbTaThl, UCHOJB3Ys (PU3MUECKUE TEOPUH, 3aKOHBI U
MOHATHUS, W JIeNaTh BBIBOJBI, COONIONATh MpaBHia OE30MacHOTO TpyJda MpH TPOBEICHUH
UCCIIEIOBaHUN B paMKax y4eOHOro SKCIEpUMEHTa M yuyeOHO-HUCCIIe0BATENIbCKOM AeATeNbHOCTH
C HCTIOJNB30BaHUEM IH(PPOBBIX H3MEPUTEIBHBIX YCTPOWCTB M JTaOOpaTOPHOTO 00OpYIOBAHUS,
c(OPMHPOBAHHOCTh MPEJACTABICHUA O METOJaX IOJyYeHUs] HAyYHBIX aCTPOHOMHYECKHX
3HAHHII;

[IP6 7. chopMUPOBAaHHOCTb YMEHHUS peEIIaTh pacyeTHbIe 3a7ayd C SBHO 3aJaHHOMN
(U3NIECKON MOJIENbI0, HCIONB3Ys (M3NYECKHE 3aKOHBI W TMPHUHIUIBI;, HAa OCHOBE aHaJM3a
YCIIOBHSA 33J]a4i BBIOUPATh (PU3UUECKYIO MOJETb, BBIICATh (PU3NYECKHE BETUUUHBI U (POPMYIIBI,
HEOOXOIMMBIE /ISl €€ PEUICHHUs, TPOBOANTH PACUYEThl W OLIEHUBATh PEATLHOCTH IMOIyYEHHOTO
3Ha4eHUs1 (U3NYECKOM BEJIIMYMHBI, pellaTh KaueCTBEHHbIE 3a/lauM, BBICTPAaWBas JIOTMYECKH
HETIPOTUBOPEYMBYIO LIEMIOYKY PACCYKACHUN C OMOPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HUECKUE SIBICHUS;

[1Ip6 8. chopMUpPOBAaHHOCTH YMEHUS NMPHUMEHSTH IOJyYEHHBIC 3HAHUS IS OOBSICHEHUS
YCIOBUI NPOTEKaHUs (PU3NUECKUX SBJICHUM B IPUPOE U AT IPUHATUS TPAKTUUYECKUX PEILCHHM
B TIOBCEHEBHOM MMW3HU s oOecrneueHusi O€30MacHOCTH NpU OOpalleHUU € ObITOBBIMU
npubopaMu M TEXHMYECKUMM YCTPOWCTBAMM, COXPAHEHMS 3JI0pOBbsi U COONIOJIEHHS HOPM
9KOJIOTUYECKOTO TOBEJCHHUS B OKpPY)KAIOLIeH cpejie; MOHMMaHuE HEOOXOAUMOCTH MPUMEHEHHS
JOCTHKEHUH (PU3MKM U TEXHOJIOTUH IS paliMOHAILHOTO MPUPOIONOIb30BAHNUS;

[Ip6 9. chopmupoBaHHOCTH COOCTBEHHOW TMO3HMIIMM TIO OTHOMICHUIO K (HU3HUYECKOM
UHPOpPMALIMK, TOIXy4aeMOW M3 pa3HbIX HCTOYHMKOB, YMEHUH HCHOIb30BaTh LUPPOBBIE
TEXHOJIOTUH JUIs TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETAMN W TIPEACTABICHUS YYEOHOH H
HAYYHO-TIOMYJISIpHOW MH(OPMALMU; pPa3BUTHE YMEHMH KPUTUYECKOrO aHaju3a IoJydaeMon
UHpOpMaLNY;

[Ip6 10. oBnajeHue ymeHHUsSMH paboOTaTh B TPYIIE C BBINOJHEHUEM Pa3IMYHBIX
COLMAIIBHBIX POJIEH, TUNITAHUPOBATH PadOTy TPYIIIBI, PATMOHAIBHO PACTIPEACTISATh e TeIFHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLEHMBATH BKJAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpUBaeMOi TIPOOIIEMBI;

[1p6 11. oBnagenwue (chOpMUPOBAHHOCTH MPEACTABICHUH) MMPaBUIAMHU 3alHCH (PU3NUECKIX
(hopmy penbeHO-TOUCUHON CHCTeMbl 0003HaueHu JI. Bpaitis (u1s ciaenbX U cliabOBHISATIIIX
00y4aromuxcs).



2. CTPYKTYPA Y COJIEP’)KAHUE MTPOTPAMMBI OBII[EOBPA30OBATEJILHOIA
JUCHUTIIMHBI

2.1. O6beM nporpaMmbl 00111€00pa30BaATEILHOM TMCHUILIMHBI M BU/IbI PA00THI

Bun yueGHO# paboThI O6bem B O6bem B
aKaJIeMUYECKUX aKaJIeMUYECKHX
gacax gacax
ouHas gopma 3aouyHas popma
o0yueHus o0yueHus
O06beM 00111e00pa30BaTEIIbHON JUCITUTIINHEL, 117 117
B TOM 4HCJIEe peanu3yeMmblii B  (opme 75 8
MPAaKTUYECKOH MOJATOTOBKH
B TOM 4YHCJIe U3 00BhemMa o011e00pa3oBaTeIbHON
JIICIIATUTHHBI:
TeopeTnueckoe oOydeHHe 42 4
[IpakTuueckue 3anATHs (€ciu 75 8
MPETyCMOTPEHO)
CamocrosTenbHas padora (eciu 0 105

IpelyCMOTpeHa

[TpomesxyTounas arrectanus / popma KOHTPOIIS

apyrue Gopmbl
KOHTPOJIS

apyrue Gopmbl
KOHTPOJISL
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2.2 TemaTH4eCcKHUii IUVIaH U COJIePKaAHUE MPOrPaMMbl 00111e00Pa30BaTeIbHOMN 1N CHUIITTHHbBI

OU3UKA
HanmenoBanue @opMBI OpraHu3auu Copep:xaHue JEKIIMOHHOTO MaTepuana, O6bem O6bem HanmenoBanue | YpoBeHb
pa3nenoB U TeM | y4eOHOM NesTeIbHOCTH MPaKTUYECKUE 3aHATHUA, 4acoB 4acoB CUHXPOHHU3UPOB | OCBOEHUSA
o0yyJaronmxcs CaMOCTOSITENIbHAs paboTa OYHas 3a04Has aHHBIX
o0yyaromuxcs bopma dopma o0pa3oBaTesbH
o0yueHus oOy4eHHusi | bIX PE3yJIbTaTOB
(TOIBKO KOJIbI)
1 2 3 4 5 6 7
Beenenune Teoperuueckoe obyuenue | @usnka — (QGyHIAMEHTAIbHAs HayKa O 2 JIP 2
npupoae. EcTecTBEeHHOHay4YHBI METOJ MP
MO3HAHUs, €r0 BO3MOXXHOCTHM U T'PaHULbI I1P1-13
MPUMEHUMOCTH. DKCIEPUMEHT U TEOPHUs B
rporuecce MIO3HAHUS MPUPOIBI.
MopenupoBanue (pU3NYECKUX SBICHUU U
npoueccoB. Ponb 3kcnepuMeHTa u TEOpUH
B  Ipoliecce  IO3HAaHUS  MPHUPOABI.
O®usnyeckas BenuuuHa. [lorpemHocTu
U3MEPECHUI bU3IEeCKUX BEJIMYMH.
dusnueckue 3aKOHBI. I'panuub!
MPUMEHUMOCTH  (PU3MUYECKUX  3aKOHOB.
[TonstTne o ¢u3HUecKol KapTHHE MHpa.
3HaueHue  (QU3MKU ~ TPU  OCBOCHHUHU
npodeccuii CI10 u cnenmansnoctei CITO.
1. Mexanuka Teopernueckoe 00yueHue Kunemartuka. Mexannueckoe 6 2 JIP 1
JIBHKCHUE. IIepememenue. IIyTs. MP
CxopocTh. PaBHOMEpPHOE NPAMOJIUHEITHOE ITP1-13
JBH>KEHUE. Y CKopeHue. PaBHOnepeMeHHOE
npsMouHeitHOe nBwkeHue. (CBoOomHOE
nageHue. JIBWkeHue Tena, OpOIIEHHOTO
Mo YIJIOM K TOpU30HTY. PaBHOMepHOe
JIBUYKEHUE 110 OKPYKHOCTH.
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3aKoHbI MEXaHUKH Hrbrotona.
[lepBriii 3akoH HproTona. Cuna. Macca.
Nmnynec.  Bropoir 3axkoH  HeroToHa.

OcHoOBHOM 3aKOH KJ1aCCUYECKOM
JuHamMuku. Tpetuit 3akoH  Hprorona.
3aKoH BCEMHUPHOIO TATOTEHUSI.

I'paBuranmonnoe moze. Cuna TSHKECTH.
Bec. CnocoOGsl m3MepeHHsi MacChl Tel.
Cunbl B MEXaHHUKe.

3aKkoHBI COXpaHEeHUsI B MeXaHUKe. 3aKOH
COXpaHEHHUs UMITyNIbca. PeakTuBHOE
nBrokenne. Padora cuisl. Pabora
MOTEHIUATIBHBIX CUII. MOIIHOCTb.
Oueprus. Kunernueckas sHeprusi.
[ToTenuuanpHas sHeprus. 3aKOH
COXpPaHCHUA MEXaHUYECKOUI OHCPTHHU.
[IpMeHeHne 3aKOHOB COXPaHEHHUSI.

[IpakTueckue 3aHATUA

(B ToM umcie B (popMe NMPaAKTHYECKOMN
MOJATOTOBKH)

HUccnenosanne  nBmKeHHA  Tela IO
JICUCTBUEM IIOCTOSHHOU cuibl. M3yudeHue
3aKOHa COXpaHEHHUs HWMITYJIbCA.
CoxpaHeHre MEXaHUYECKON 3HEpruu Mnpu
IBIDKCHMH Tella TMOoJd JEHCTBHEM CHI
TSOKECTH M ynpyroctu. CpaBHEHHE pabOThI
CHIBI C H3MCHCHHEM KHHETHYCCKOI
SHEPIruu Tena.

N3ydyeHue 3aKOHOB  COXpaHEHHS  Ha
puUMepe yapa mapoB U 6aUIMCTUYECKOTO
MasTHHKA. M3ydeHne ocOOEHHOCTEH CHIIbI
TpeHUs (CKOJIbKEHU).

Jemoncmpayuu: 3aBHCHUMOCTD
TPACKTOPHH OT BHIOOpA CHCTEMBI OTCYETA.

12




Bunst MEXaHUYECKOT O JBUKCHMUSL.
3aBUCUMOCTb YCKOpPEHMsI Tella OT €ro
Macchl M CHJBI, JEHCTBYIOIIEH Ha TEIO.

Crnoxenue CHIL. PaBenctBo u
IIPOTUBOIIOJIOKHOCTh ~ HAIlpaBJIIEHUs  CHJI
JEUCTBUSA u IIPOTUBOICHCTBHUS.
3aBUCUMOCTb ~ CWJIBI ~ YIOPYIOCTH  OT
nedopmaruu. Cuutbt TPEHUSI.

HeBecomocth. PeakTHBHOE  JBMIKEHHE.
Ilepexon mNOTEHLMANBHONM SHEPruUM B
KHHETUYEeCKyl0 U oOpatHo. Pemienue
TECTOBBIX 3aJaHNMN.
CraHmapTU3UPOBAHHBIN TECT.

CamocTtodarenbHas paborta

HO)IFOTOBKa K JICKIUAM U MPAKTHUYCCKUM
3aHATUAM

15

2. OcHOBBI
MOJIEKY I PHO
¢puzuku u
TePMOJIMHAMH
KH

Teopernueckoe oOyueHue

OcHoOBBI MOJIEKYJISIPHO-
KHHeTHYecKoH Teopuu. UneanbHbIH ras.
OCHOBHBIC ~ TIOJIOKEHHUSI ~ MOJICKYJISIPHO-
KMHETHYECKOW Teopuu. Pa3zmepsl n macca
MOJIEKYlT ¥  aTOMOB.  bpoyHOBckoe
nswkenue. uddysusa. Cuibl U sHEprus
MEXMOJIEKYJISIPHOTO B3aUMO/ICHCTBHSI.
CrpoeHue T1a3000pa3HbIX, JKUAKUX U
TBepAbIXx Ten.  CKOpOCTH  JIBHIKCHUS
MOJIEKYJ M UX U3MepeHue. MaeanpHblii ras.
Hapnenne raza. OCHOBHOE ypaBHECHHE
MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH
ra3oB. Temmeparypa u ee H3MepEHHE.
l'a3oBble 3aKOHBL. AOCONIOTHBIA  HYJb
TEMIIepPaTypHbI. TepmoauHaMudeckas
IKana TEeMIIepPaTyphl. VYpaBHeHHe
COCTOSIHUSI HJealbHOro raza. MossipHas
ra3oBasi IOCTOSIHHAsL.

JIP
MP
I1P1-13
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OcHoBbI TepMOAMHAMUKHU. OCHOBHBIE
MOHATUSA W OmpeneneHus. BHyTpeHHss
SHEprusi CUCTeMbl. BHYTpeHHss1 3Heprus
HaeadbHOro rasza. Pabora u Temiora Kak
(hopMbI nepeaadu SHEPIuHu.
TenmoeMKOCTh. YAeIbHAS TEINIOEMKOCTD.
VYpaBHenue TterioBoro Oananca. Ilepoe
Hayajgo TEPMOJAWHAMUKH. AauabaTHBIN
npouecc. I[lpuHuun neucTBUs TENMIOBOM
mamHbl.  KIIJ[ TteruoBoro aBuratens.
Bropoe Hayvano TEPMOJANHAMUKH.
TepMoguHamuyeckasi IMIKajga TeMIIEpaTyp.
XoIoIuIIbHEIS MaIlIHHBI. TennoBeie
neuratenu. OxpaHa IpUPOJIbL.

CpoiicrBa mapoB. lcnapeHue u
KoHAeHcauus. HacellleHHbI Tap U ero
CcBOMCTBA. AOCOIIOTHAS M OTHOCHUTEIbHAS
BJIAKHOCTH ~ BO3AyXa. [oOYyka  pPOCBHL
Kunenue. 3aBucuMoCcTh TeMIEpaTyphbl
KUIIEHUs OT JaBiieHusd. [leperpersiit nap u
€ro HMCII0JIb30BaHNUE B TEXHHKE.

CBoiicTBa JKHJIKOCTEH.
XapakTepucTUKa JKUJAKOTO  COCTOSHHS
BEIIECTBA. IToBepxHOCTHBII (07t

KUIKOCTU. DHEpPrusi  IMOBEPXHOCTHOI'O
cios. SIBmenms Ha rpanvuc XKHUAKOCTHU C
TBEpABIM TesloM. KanusuisipHble sSIBICHUS.
CaoiicTBa TBEPAbIX Tes.
XapakTepucTuka TBEpPAOrO0  COCTOSHUSA
BEIIECTBA. YINPYrue CBOWMCTBA TBEPABIX
Ten. 3akoH I'yka. Mexanuueckue cBOMCTBa
TBEPABIX Tel. TeroBoe paclIMpeHue
TBEPABIX TeJl U kujKocTed. IlnaBnenue u
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KpUCTaJJIn3alus.

[IpakTueckue 3aHATUA

(B ToM umcie B (popMe NPaAKTHYECKOMN
MOJATOTOBKH)

N3mepenue BiaxHOCTH BO3/IyXa.
N3mepenne noBEpXHOCTHOIO HATSKEHHUS
x)uakoctu. Habmonenne nmporecca
Kpuctanuzanuu. M3yuenue negopmanuu
pactsbkeHus. M3yueHune TeninoBoro
paciupeHus TBEpAbIX Tell. M3yuenue
0COOEHHOCTEH TEIMI0BOr0 PACIIUPEHUS
BOJBI.

Jlemoncmpayuu: JIBmxeHne OpOyHOBCKUX
yactull. Auddysus. IsmeHenue naBieHus
ra3a ¢ UI3MEHEHHEM TeMIIepaTypbl Ipu
MOCTOSIHHOM 00Bbeme. M3oTepmuueckuii u
n300apHbIN nporieccrl. U3meHnenune
BHYTPEHHE!N YHEPIUH Te NIPU
coBepuIeHUH paboThl. MoJenu TerIoBbIX
nsurareneil. Kunenue Boas! npu
MOHMKEHHOM JlaBieHuu. [lcuxpomerp u
TUTPOMETP. SIBJIEHUS TOBEPXHOCTHOTO
HaTsOKeHMs U cMaunBaHusl. Kpucrtansl,
amMop(QHbIE BEILECTBA,
KUJKOKpUCTaInyeckue tena. Pemenue
TECTOBbIX 3aaHuii. Onpoc

10

CamocTtodarenbHas paborta

HO)IFOTOBKa K JICKIUAM U MPAKTHUYCCKUM
3aHATUAM

15

3.
DJIEKTPOANHA
MHKA

Teopernueckoe oOyueHue

JJIeKTpUYECKoe MmoJjie. DICKTPUIECKUE
3apsabl. 3aKOH COXpAaHEHHU 3apsija. 3aKOH
Kyiona. DIIEKTPUYECKOE ToJie.
HanpspkeHHOCTh  DJIEKTPUYECKOrO  IOJIS.
[Ipunnun cynepno3unuu monei. Pabora
(970 IEKTPOCTATUYECKOTO OJIS.

JIP
MP
I1P1-13
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ITorenmumai. Pa3zHocTs  MOTEHILIMANIOB.
DKBUIOTEHIIMATILHBIE TTOBEPXHOCTU. CBS3h
MEXIy HaNpsHKEHHOCTBIO M Pa3HOCTBIO
MOTEHIIMAJIOB  DJIEKTPUYECKOTO  MOJIS.
JIupNeKTpUKU B DJIEKTPUUECKOM  IIOJIE.

HOHSIpI/I?: anys JUDJICKTPHUKOB.
[IpoBOHUKM B  3JEKTPUYECKOM TIOJIE.
Kongencaropsr. Coenunenue

KOHJICHCATOpPOB B Oarapero. DHeprus
3apsOKEHHOTO  KOHJZIGHCAaTopa.  DHeprus
3JEKTPUUYECKOTO MOJIA.

3aKOHBI MOCTOSTHHOIO TOKA. Y CIOBHS,
HEOOXOJUMBIC IS BO3HUKHOBEHHS U
MOAIepKaHUs dIIEKTpUUYecKoro Toka. Cuia
TOKa M TUIOTHOCTh TOKa. 3akoH Oma s
yuactka 1ienu 0e3 JJIC. 3aBHCHMOCTH
3IEKTPUUYECKOTO COTPOTHUBIICHUS oT

Marepuaiia, JJITMHBI nu IIomaaun
MOTMEPEYHOr0  CEYEeHHUS  MPOBOIHHKA.
3aBHUCHUMOCTH 3JIEKTPUYECKOTO
COTPOTUBIICHUS MIPOBOJIHUKOB oT

TEMIIepaTypbl. ODJIEKTPOABUKYIAS CHUJIaA
HWCTOYHMKA TOKa. 3akoH OMa il MOJTHOU
LEIH. Coenunenue MIPOBOIHUKOB.
CoenuHeHrne HCTOYHUKOB S3JIEKTPUUYECKON
sHeprun B Oarapero. 3akoH Jlxoymsi—
Jlenra. PaGora " MOIIIHOCTh
3JIEKTPUYECKOro ToKa. TernoBoe AeicTBUE
TOKA.

DJleKTPpHYeCKH i TOK B
MOJIyNPOBOHUKAX. CobcTBeHHas
MIPOBOJMMOCTh MIOJTYTIPOBOTHUKOB.

[TonynpoBOTHUKOBBIC MPUOOPHI.
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MarnutHoe moJie. Bexktop HMHAYKUUH
MarHuTHOTO moJisi. JlelicTBME MarHMTHOTO
MoJisi Ha MNPSIMOJIMHEMHBIA MPOBOJAHHUK C
ToKkOM. 3akoH Awmmepa. BsaumopeiicTBue
TOKOB. MaruuTHeli HOTOK. Pabora 1o
MEPEMEIICHUIO TPOBOJHUKA C TOKOM B
MarHuTHOM Iojie. JlelicTBHE MAarHUTHOI'O
noyis Ha ABWKymwmiics 3apan.  Cuna
Jlopenua. Onpenenenue YAEIBHOTO
3apsga. Y CKOPUTEIIN 3apSKEHHBIX YaCTHII.
DJIeKTPOMATHUTHASA UHAYKIMS.
DneKTpoMarHuTHasi MHAYKIus. BuxpeBoe
anekTpuueckoe noje. CaMOMHIyKIHUS.
DHeprusi MarHUTHOTO TOJISI.

[IpakTrueckue 3aHATUA

(B ToM umcie B (popMe NMPaAKTHYECKOMN
NMOAr0OTOBKH)

Nzyuenune 3axkona Oma it ygacTKa IETH,
MOCJIEIOBATEIbHOTO U MMapajuIeIbHOTO
COCIMHECHHS  TMPOBOAHUKOB. 3ydueHue
3akoHa Oma ans nojaHou nenu. U3yuenue
SIBJICHUST DJIGKTPOMAarHUTHOW HMHIYKIIHH.
Omnpenenenue kodpduIMEHTa TMOIE3HOTO
JIIEUCTBUS BIIEKTPUYECKOTO JalHHUKA.
Onpeznenenue TemMnepaTypbl HUTH JIAMIIbI
HakaymBanus. Omnpenenenune JJC u
BHYTPEHHEIO COINPOTHUBJICHUS HCTOYHHKA
HaIPsKEHUSI.

Hemoncmpayuu: BiauMonetictBue
3apsOKeHHBIX  Ten.  [IpoBogHukM B
JJEKTpUUYECKOM moje. [ludnexkTtpuku B
anekTpudueckoM moje. KoHaeHcaTopsl.
TenoBoe 1eUCTBUE ANEKTPUUECKOr0 TOKA.

10
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CoOcTBeHHAas U IPUMECHAs! TPOBOIUMOCTh
IIOJIYITPOBOIHUKOB. 110JIynIpOBOTHUKOBBIN
muon.  Tpanmsucrop. Omneir  Opcrena.
B3anmopeiictBue pOBOJHUKOB C TOKAMH.
OtknoHeHne JIEKTPOHHOI'O Iy4yKa
MarHUTHBIM TOJE€M. OJEKTPOJBUIATEb.
ONEeKTPOU3MEPUTEIILHBIE puOOpBHI.
OnexTpoMarHuTHas MHAYKUUA. OmbITHI
Dapanes. 3aBUCHUMOCTh S1C
CaMOMHJIYKIMU OT CKOPOCTU H3MEHEHHUS
CHJIBI TOKa U UHAYKTUBHOCTH IIPOBOJIHHUKA.
Pa6ota JIIEKTPOTE€HEPATOPA.
Tpancdopmarop. Onpoc

IIpakTH4eckas NOAroTOBKa:
Pazpabotare mnpe3eHTaLu0 00 YYEeHBIX,
BHECILINX 3HAUUTENbHBIN BKJIAJ B pa3BUTHE
IJEKTPOAUHAMHUKH. ITonroroBuTh
HMHCTPYKIIHIO 1o pabore c
EKTPUUYECKUMHU ITPUOOpaMu

Pazpaborare mpe3eHTANWI0O TIO TeMe:

«DNEeKTPOU3MEPUTENIbHBIE IPUOOPHI».

Ha crenne ymeTs pacro3HaTh
KOHTPOJIbHO-U3MEpUTENbHbIE IPUOOPHI U
UX Ha3HaueHue. Brinonnenue
IPAKTUYECKUX 3aJaHUI

CamocrodarenbHas pabora | [loaroroBka K JeKUUSM U MPaKTUYECKUM 15
3aHSATUSM
4. Kosebanus | Teopetnueckoe oOydeHue Mexannuyeckue KOJIeOaHus. 2 JIP
M BOJIHBI KonebarenpHoe IBUKECHHUE. MP
lNapmonnueckune konebanus. CBoOOmHBIC ITP1-13

MCXaHHYCCKHEC KoJIeOaHMsI. JIuneiinbie
MEXaHHYECKHE KOJeOaTebHbIe CUCTEMEL.
HpeBpaLueHHe OHCPIrumn IIpH
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KosebarenbHOM JBMKeHHH. CBOOOIHBIE
3aTyXamwllue MeXaHW4YecKue KoseOaHusl.
BrinyxIeHHBIE MEXaHUYECKUE KOICOAHMSI.
Yupyrue Bouanbl. [lonepeunbie u
MPOJIOJbHBIE  BOJHBL.  XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHME IUIOCKOW Oeryuieit
BosiHBL. HTEepdepenuus BonH. [lonarue o
JTUQPAaKIUK  BOJH. 3BYKOBBIE  BOJIHBI.
VYbpTpa3ByK U €ro NpUMEHEHHUE.
DJIeKTPOMATHUTHBbIE KoJIeOaHus.
CBoboniHbIE ANIEKTPOMArHUTHBIE
koneOanusi. [IpeBpaimienue »Hepruu B
Kose0aTeIbHOM KOHType. 3aTyxaroliue

3JIEKTPOMArHUTHBIE Kosie0aHusl.
I'eneparop HE3aTyXaroluX
3JIEKTPOMATrHUTHBIX KoJIeOaHui.
Brinyxnennsie JJIEKTPUYECKUE

kosneOanus. [lepemennsiii Tok. I'eneparop
MepeMeHHoro  Toka. EMkocTHoe U
WHIYKTUBHOE COTIPOTUBIICHUS
MepeMeHHOro Toka. 3akoH Oma aus
AJIEKTPUYECKON IeNU TEPEeMEHHOr0 TOKa.
PaGora W MOIIHOCTH MEPEMEHHOTO TOKA.
I'eneparoper  TOka. TpaHchopmaTopsl.
Toku BbicOkOW wyacToThl. [lomyuenwue,
nepeaaya u pacrpeiesieHue
ANEKTPOIHEPTUH.

DJIeKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMArHUTHOE MOJIe KaK 0COObIN BUA
MaTepuu. JJIEKTPOMArHUTHBIC BOJTHBI.
Bubparop I'epua. OTKpbITHIN
KoseOarenbHbIN KOHTYp. 300perenune
paauo A.C. IlonoBeiM. [loHsTHE O
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PagruoCBA3U. HpI/IMCHCHI/IC
OJICKTPOMArdiMTHEIX BOJIH.

HpaKTI/I‘ICCKI/IG 3aHATHUA

(B TOM unciae B (popmMe NMpaKTHYeCKOH
MOATrOTOBKH)

N3yuenue 3aBUCHUMOCTH nepuoaa
KoJe0aHUN HUTSHOTO (WM MPY>KMHHOTO)
MasTHUKA OT JUIMHBI HUTH (WIM MAacchl
rpy3a). VHIyKTUBHbIE M  €MKOCTHOE
CONPOTHUBIIEHUS B LENH IEPEMEHHOIO
TOKa.

Hemoncmpayuu: CBoOOTHBIE U
BBIHY’KJICHHbIE MEXaHUYECKUE KOJICOaHMUsI.
Pe3onanc. OGpa3oBanue u
pacnpocTpaHeHue yrnpyrux BosH. Yacrora
KosieOaHUH M BBICOTA TOHA 3BYKA.
CBoOOAHBIC PTIEKTPOMArHUTHBIC
konebanus. Ocuuiorpamma
nepemeHHoro Toka. Konaencarop B uenu
nepeMeHHoro Toka. Karyika
WHAYKTUBHOCTH B IIE€H IEPEMEHHOIO
TOKa. Pe3oHaHC B Iocie10BaTebHON LEenu
IIEPEMEHHOT0 TOKa. M3imydyenue u npuem
JIEKTPOMAarHUTHBIX BOJIH. Pannocsssb.
Pemenue kpoccBopa.

16

JIP
MP
I1P1-13

CamocTtodarenbHas paborta

HO)IFOTOBKa K JICKIUAM U MPAKTHUYCCKUM
3aHATUAM

15

5. OnTuka

Teopernueckoe oOyueHue

IIpupona cBera. CxopocThb
pacrpocTpaHeHus CBeTa. 3aKOHbI
OTpakKeHUs U npejaomiieHus cBeta. [lomHoe
oTpaxkeHue. JIunspl. 1'11a3 kak onrudeckas
cuctema. OnTu4eckue npuodopsl.
BosiHOBBIE CBOMCTBA CBETA.

JIP
MP
I1P1-13
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NuTepdepennus cera. KorepeHTHOCTH
CBETOBBIX JIyuel. InTepdepenuus B
TOHKUX IUIeHKaxX. [1o10ckl paBHOM
tonmuHbl. Konbna HeroToHa.
Hcnonb3oBanue unTepdepeHIy B HayKe
u Texauke. dudpakuus ceeta. Judpaxius
Ha LIEJIM B MapaJuIeNIbHbIX JTydax.
JudpaxiuonHas pemetka. [lonsrue o
ronorpaduu. [lonspuzaius nomnepevHbIX
BoJiH. [lonsipusanus ceera. J|BoliHoe
nydenpenomieHue. [onspouasl.
Hucnepcus ceera. Busbl ciekTpos.
Crnekrpsl ncrryckanus. CeKTpbl
MOTJIOUIEHUs. Y IbTpadroIeToBOE U
nH(ppakpacHoe U3TYUEHUS.
PentrenoBckue nyun. X npupona u
CBOMCTBA.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

(B TOM uynciae B (popmMe NMpaKTHYeCKOH
MOJATrOTOBKH)

N3yyenne wu3o0pakeHUs MPEeIMETOB B
TOHKOM JIMH3E.

WN3yuyenne  uHTepdepeHIHH U
TUQPaKIUK CBETA.

I'pagyupoBka CHEKTPOCKOMa u
ompeiesIcHue JUTHHBI BOJTHBI
CHEKTPaJbHBIX JTMHUM.

OrnpeziesieHne TOKa3aTeNsl MPETOMIICHHS
CTeKJIa

Omnpenenenne POKYCHOTO PACCTOSTHUS
pacceuBaroIen JTNH3bI

OrnpezenieHre ONTUYECKON CUITBI U
(hOKYCHOTO pacCTOSIHUS coOMparomei

16
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JIMH3BI

HaGmronenue crionHoro u JIMHEH4aToro
CIeKTpa

Jemoncmpayuu:

3aKOHBl OTPAXKEHHS M  MPETOMIICHHS
ceBeta. [lomHOE BHYTpEHHEE OTpa)KEHUE.
Ontuueckue mpubopsl. WuTepdepenius
ceera. udpakuus csera. [lomspuzamms
ceera. [lomydeHue crekrpa ¢ MOMOILIBIO
npusMsl. [lonydeHne criekTpa ¢ OMOIIBIO
T pakIMOHHOM pereTku. CIeKTpOCKON
Ompoc. BeinonHeHne TpakTUYECKUX
3aJlaHu

6. D1eMeHThI
KBaHTOBO
¢puzuku

TeopeTtuueckoe o0yueHue

KBanToBasi ontuka. Kpantopas
TUIIOTE3a IInanka. ®DOTOHBI.
Bremnuit (boTorIEeKTpUYECKUl
s dext. BayTpennuit gporosddexr.
Tunsl GpOTOAIEMEHTOB.

dusuka aToMa. PazButne
B3IUIAJIOB HA CTPOCHHE BEIIECTRBA.
3aKOHOMEPHOCTHU B aATOMHBIX
CIIEKTpax  Bojopona.  SnepHas
MOJeJb aToma. OIBITH 9.
Pezepdopna. Mopenb aToma
Bonopona no H. Bopy. KBanrtoBsle
TE€HEPATOPBI.

Du3uKa AaTOMHOI0 AaApAa.
EcrecTBenHast palnoakTUBHOCTb.
3aKoH paJInOaKTUBHOTO pacraja.
Croco0nl HaOMIOAEHUS U
pPErucTpalvy 3apsKEHHBIX YacTHII.
Dddext BaBunosa — Yepenkona.
Crpoenue atomMHOro sijipa. Jledekr

JIP
MP
I1P1-13

22




MAaccChl, SHEPTUS CBSI3U U
YCTOMYMBOCTh ATOMHBIX SI7IEP.
SAnepusble peakuun. VickyccTBeHHas
pallOaKTUBHOCTH. Jlenenue
TsDKENbIX saaep. Llennas snepHas
peakuus. Ynupasiasiemas UEIHast
peakuus. SInepHslid peakTop.
[TonyueHne paarOaKTUBHBIX
M30TOIOB U UX IPUMEHEHHUE.
Bbrnonornueckoe nencTeme
PaAMOaKTUBHBIX U3TyYEHUH.
DneMeHTapHbIe YaCTUIIBI.

[IpakTryeckue 3aHATUA (B TOoM 4yucie B  (opme 15 2
NMPAKTHYECKOW MOATOTOBKH)
Pemienue 3amgau o reme
Hemoncmpayuu
®orodddext. JInneituareie CrieKTpsI
pa3nu4HbIX BemiecTs. M3mydenue
na3epa (KBAaHTOBOTO T€HEPaTopa).
CueTynk HOHUBHPYIOIUX
H3JIy4YeHUH. Pelenre TeCToBbIX
3aJaHun
CamocrostenbHas pabora IlogroroBka Kk JeKUUAM U 15
MPAKTUYECKUM 3aHATHUIM
7. IBoaouus Teoperuueckoe 00yueHue Ctpoenue u pa3Burtue 4 JIP
Bcenennoii Bcesennoi. Hammra 3Be3qHasd MP
cucrema — lanaktuka. J[pyrue [1P1-13
TaJIAKTUKH. beckoHeyHOCTH
Bcenennoi. ITonsiTue 0
KOCMOJIOTHH. Pacmmpsromasics
Bcenennas. Mogens  ropsiuen
BcenenHoi. CtpoeHnune u
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MMPOUCXOKICHUC T'amakTuk.
9poonust  3Be3d. I'mmoresa

NMPOUCXO0KIACHUS CosnnevHoM
cucreMbl. TepMOSIEpHBIA CHHTE3.
[Ipobnema TEPMOSAEPHOU
sHepreTuku. OHeprusi ConHua u
3BE3 L. Opomronus 3BE3I.
[TpoucxoxaeHue ConnevHoi
CUCTEMBI.
Hemoncmpayuu

Conneynas cuctema (MOJIENb).
®dororaduu MIaHET,

CENIaHHBIE C KOCMUUYECKHUX
30H110B. Kapra JIyHbI U TU1aHeT.
Crpoenue u 3Bomonus BeeneHHoil.
Omnpoc BeinoiaHenne npakTHYeCKUX

3aIaHUN
CamocrositenpHas pabora IloaroroBka K  JEKUHUSIM | 30
IPAKTUYECKUM 3aHATHIM
I[Ipome:xyTounasa arrectaumsi (WM yKazatb (opMbl KoHTponsi) — Jlpyrue ¢opmsl

KOHTpoJis , JInddhepeHIIMpoBaHHBIA 3a4eT

Hroro: 117 117

Jl1s XapaKTepUCTUKH YPOBHS OCBOCHMSI yU€OHOI0 MaTepuala UCIOIb3YIOTCS CleAyIoIne 0003HaYeHNU:

1. — 03HaKOMUTENBHBIN (Y3HABaHHE paHee U3yUYCHHBIX 0OBEKTOB, CBOIMCTB);

2. — penpoayKTHUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH 110 00pa3ily, MHCTPYKLHUHU WU 110/ PYKOBOJCTBOM)

3. — IpOAYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITETILHOE BBHIIIOJTHEHUE ICATEIILHOCTH, PeIlICHHE MPOOJIEMHBIX 3a7ay)
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3. YCJIOBUSI PEAJIM3ALIMA ITPOI'PAMMBbI OBILIEOBPA30OBATEJIBHOM

JUCHUATLIVHBI

3.1. TpeGoBaHus K MaTEPHAIBHO-TEXHUYECKOMY 00ECTICUCHHIO 00pa30BaTEeIbHON MTPOTrPaMMBI
Jns peanuszanmu  00pa3oBaTENbHON AUCHUIUIMHBL Du3uKa OpraHu3aius JI0JDKHA
pacnonarate MHGPACTPYKTYpoil, oOecreuuBarolleld MPOBEIEHUE BCEX BUJOB MPAKTUYECKUX
3aHATHUH, TPEYCMOTPEHHBIX Y4eOHBIM IJIAHOM, 00pa30BaTeIbHOM NMPOrpaMMoOn. A TakxKe:
- KaOuHeT 0011e00pa30BaTEIbHBIX TUCIUIIINH (KaOUHET QU3UKHN)

- OCHaIleHUE KaOuHEeTa

No | HanmeHnoBanue 000pyaoBaHHs

| TexHnYecKoe ONMcaHne

I. Cnernanu3upoBaHHasi MeOeIb U CUCTEMbI XpaHCHUS

OcHoBHOE 000pyI0BaHHUE:

CTOJ1 YYCHUYSCKUI

PETYJIMPYEMBI MO BBICOTE

CTya yuyeHHYEeCKUI

PETYJIMPYEMBIH MO BBICOTE

JononHuTenpsHOEe 000pYA0BaHHE:

MarnuTtHo-MapKkepHas 1ocka / paumuapt

MOJIeTTb TIOJXOAUT JUIsl THChbMa (PUCOBAHUS)
MapKepamMu M IS pa3MelleHus OyMa>KHBIX
MAaTEPHUAJIOB C IOMOIIbIO MArHUTOB

II. TexHu4eckue cpeacTna

OcHOBHOE 000pYIOBAaHHE:

CeteBoil GuIbTp

C IPpCAOXPAaHUTCIICEM

WHTepakTUBHBIN IIPOIPaMMHO-
anmnapaTHbIi KOMILJIEKC MOOWJIBHBINA WIIH
CTallMOHAPHBIM, MPOTPaMMHOE
o0ecrieueHue

aUaroHaib WHTEPaKTUBHOMN IOCKH OJDKHA
COCTaBJISTh HE MeHee 657 mroiiMoB (165,1 cm); A
MOHHUTOpPA TMEPCOHAIBLHOTO KOMIIbIOTEpA U
HOyTOyka — He MeHee 15,67 (39,6 cwm),
wianmera — 10,57 (26,6 cm)!

JlononHuTEIRHOE 000PYA0BAHHME:

Kononku JUIsT  BOCTIIPOM3BEACHHUS  3ByKa  JIFOOOM
Mo audukanu
Web-kamepa 10001 Mo TH(UKAITHH
III. JleMOHCTpallMOHHBIE YU4eOHO-HATJISIHBIC TTOCOOHUS
OCHOBHBIE:
| HacToabHbie KapThl | HET
JlonoHUTEIbHbIE:
| HAaCTEHHBIN CTEH]T | HET

- OCHAILCHHE NOMEIIECHNH, 3aJ€MCTBOBAHHBIX MPU OPraHMU3alUN CAMOCTOSTEIBHOU M

BOCIIMTATEIbHOM pa6OTLII

MOMEILEHUS JUIsl OpraHu3alli CaMOCTOSITEIbHOM M BOCHUTATEIbHOW pabOThI JOIKHBI
OBITh OCHAIIIEHbI KOMIIBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO MOJIKIIOUYEHUS K MH(POPMAITHOHHO-
TEJIEeKOMMYHUKAaIMOHHON cetu «MHTepHeT» UM oOecredeHueM JOCTyla B JIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO cpely 00pa30BaTeIbHOM OpraHu3aluy.

3.2. TpeboBaHUs K y4eOHO-METOINYECKOMY 00ECIIEUCHHIO

YuedHo-MeTOanYeCKas

AOKYMCHTAaIUs

10 JUCHTUITIIINHE BKJIFOYAcCT: JICKIIMH,

IMPAKTUYCCKUC pa6OTLI, pa3pa60TI<y TEMATUKHU II0 [JOKJIadaM, JAIHUCKYCCHUH, MPAKTHUYCCKUC

3a7aHusl,

MEepeYeHb BOMPOCOB K TEKyIIeMYy KOHTPOIIO, IpyruM ¢opMaM KOHTPOJIS,

! Tlocranosnenue ['masHoro canutaproro Bpaua Poccuiickoit ®enepannu ot 28 centsiops 2020 roma N 28 «06

YTBEPXKICHUN

caamrapHbix mpaBmwin  CII  2.4.3648-20

"CaHNTapHO-IIHIEMHOJIOTHICCKAE TpeOOBaHUS K

OpraHn3alysamM BOCIIMTAHUSA U 06y‘leHI/I$[, OTAbIXa U O310POBJICHUA ,Z[eTeﬁ nu MOJ'IOI[C)KI/I"
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IIPOMEKYTOYHON aTTECTALUU.

3.3. UuTepHeT-pecypcesbl

1.Enunas  komnekuust  LLOP.  Ilpenmernas  xomtekums — «®Pusuka»  http://school-
collection.edu.ru/collection

2.BuptyanbHblii ()OH]T €CTECTBEHHO-HAYYHBIX U HAYYHO-TeXHUYEeCKHX 3 dexToB «DPdexTrBHas
duzuka» http://www.effects.ru

3.4. IlporpammHoe odecneuenue, uuGppoBbie HHCTPYMEHTbI
Komnemx obecrieueH HEOOXOAMMBIM KOMIUICKTOM —JIMIICH3HOHHOTO H  CBOOOJHO
pacmpocTpaHseMOro IPOrpaMMHOTO 00ECTICUeHHsI, B TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOICTBA.
Hcnonb3yroTcs mporpaMMebl, BXOASIIMEe B ENWHBIA peecTp pOCCHHCKUX MPOTrpamMMm IJist
AJIEKTPOHHBIX BHIYMCIIUTENBHBIX MAIINH U 0a3 JAHHBIX, a TAK)KE PEECTP COLUAIBHBIX COICETEH:
«Sunexc./Iuck (mns Windows)», SAnaexc.IToura, Power Point, BKonTtakre (vk.com),
Bebunap.py

3.5. OcHoBHasi MeYaTHAsA WM JJIEKTPOHHAS JUTepaTypa

I.Msxkume, I'. SI. ®usmka: 10 kiracc: 6a30Bblid u yrayOn€éHHbIN ypoBHU: yueOHHMK / I'. S1.
Msikuies, b. b. bByxosues, H. H. Corckuii; mox penakuueit H. A. IlapdentseBoit. — 11-e uzs.
— Mocksa: Ilpocsemenue, 2024. — 432 c. — ISBN 978-5-09-112178-0. — Tekcr:
JNEKTPOHHBIH // DnekTpoHHBIM pecypc 1mdpoBoit oOpazoBarensHo cpeapl  CIIO
PROFoOpa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/132340

2.Msxumes, I'. 5. ®usuka: 11 kmacc: 6a30BbId W yrimyOn€HHBIM ypoBHH: y4ueOHHMK / I'. SI.
Msikumies, b. b. byxosues, B. M. Hapyrun; non penakuueit H. A. [lapdentseBoii. — 12-e u3a.
— Mocksa: Ilpocsemenue, 2024. — 441 c. — ISBN 978-5-09-112179-7. — Tekcr:
JNEKTPOHHBIA // DNeKTpOoHHBIM pecypc 1mdpoBoit obpasoBarensHOM cpeapl  CITO
PROFob6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132346

3.6. lonoiHuTE IbHAS EYATHASL UJIM 3JIEKTPOHHASA JIUTEpaTypa

1.KacesHoB, B. A. ®usuka: 10 kimacc: yrryOonéHHblid ypoBeHb : yueOnuk / B. A. KacbsiHOB. —
11-e u3n. — Mocksa: IIpocsemienne, 2023. — 480 ¢. — ISBN 978-5-09-103621-3. — Tekcr:
JNEKTPOHHBIA // DNEeKTpOHHBIM pecypc 1mdpoBoit oOpasoBarensHO cpeapl  CITO
PROFob6pa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/132342

2.KacesiHoB, B. A. ®@usuka: 11 xnacc: yrryOonénusiii ypoBeHb: yueOnuk / B. A. KacbsiHOB. —
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JNEKTPOHHBIA // DNeKTpoHHBIM pecypc 1mdpoBoit oOpazoBarensHO cpeapl  CITO
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3.7. CiaoBapu, CpaBOYHMKH, JHUMKJIONEIUH, NMEPHOAUYECKHE MATEPUAJIBI (KYPHAJIBI U
raserthbl)

1.2)KYPHAJT « ®U3UKA TOPEHU A U B3PBIBA» https://www.iprbookshop.ru/34036.html

2. KYPHAJT «DU3UMKA» https://iprbookshop.ru/11595.html

3. KYPHAJIL. CEPUA ECTECTBEHHBIE HAVYKMU. iprbookshop.ru/23124.html

4.CmupHOB, A. B. IHpopmanmoHHbie TEXHOJIOTHH B 00yueHHH (u3nke: yuebnoe mocoodue / A.
B. Cmupnos, C. A. CMupHOB. — 2-¢ u31. — MockBa: MOCKOBCKUI MeAarorndyeckui
rocyaapcTBeHHbll yHuBepeuTeT, 2024. — 220 ¢. — ISBN 978-5-4263-0677-6. — Tekcr:
anextpoHHbli // Llndposoit odbpazoBarenbhbiii pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/145489.html

5.ITomoBa, T. H. Dkckypceuu 1o ¢usuke. Y4ueOHO-Ipo)OpUEHTAITMOHHBINA aCIIeKT: y4eOHO-
Metoandeckoe mocodue / T. H. [Tonosa, A. C. Ilpyakuii. — 2-e uzn. — MockBa: MOCKOBCKHUI
MeIarorM4eCcKuil rocyJapcTBeHHbIN yHuBepcuret, 2024. — 136 ¢. — ISBN 978-5-4263-0754-4.
— Texkcr: anexkrponssii // Lludposoit oopazoBarensHblii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/146085.htm
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUSA INIPOI'PAMMBI
OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI

KoHTpoib M oOmeHKa pe3yJbTaTOB OCBOCHHUS  00IIe00pa30BaTENbHOM — JUCHUIUIMHBI
OCYILECTBISIETCA TPENOJaBaTeIeM B IIPOLIECCE NMPOBENCHMS MPAKTUYECKMX 3aHATHH, a TakkKe
BBITOJIHEHHSI 00YYaIOIIMMUCS MHIUBUAYAIbHBIX 3a/1aHUM.

Coneprxkanne 00ydeHUs

XapaKkTepucTHKa OCHOBHBIX BHJIOB JIEATEILHOCTH
CTYACHTOB (Ha YPOBHE YUCOHBIX ICHCTBHUI)

BBEJIEHUE

YMenus [IOCTaHOBKH uenen JIeATEIbHOCTH,
IJITAHUPOBAHUS ~ COOCTBEHHOM  JIEATENBHOCTH  JUIsS
JOCTH)KEHMSI  MOCTABJIEHHBIX  IL€JIeH, IPeIBUACHUS
BO3MOXHBIX PE3YJbTAaTOB 3TUX JACHUCTBHM, OpraHU3all1
CaMOKOHTpPOJISI M OLICHKHU IIOJYYEHHBIX pEe3yJIbTaTOB.
Pa3BuTHe crmoCcOOHOCTH SICHO M TOYHO H3JIaraTh CBOU
MBICIIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHUS,
BOCIIPUHUMATD u aHAJIN3UPOBATh MHEHHUS
co0eceIHUKOB, MPU3HABasi MPaBO JIPYroro yejoBeka Ha
nHoe MHeHHe. lIpousBenenue u3MepeHus: (pU3MIECKUX
BEJIMYMH U OLIEHKA TPAHUIIbI IOTPEITHOCTEN U3MEPEHUH.
IIpencraBiaeHue TIpaHUIBl MOTPEIIHOCTEN H3MEPEHUI
P TOCTPOCHUU TpapuKOB. YMEHHE BbBICKa3bIBATh
TUMOTE3bl It OOBSCHEHUS HAOMIOJAeMBIX SIBICHHIA.
YMenue mpemiaratb MOJEIU SABJICHUU. YKa3zaHHE
TPaHUI]  TPUMEHUMOCTH  (U3HYECKUX  3aKOHOB.
N3noxeHne OCHOBHBIX TOJIOKEHUH  COBPEMEHHOM
Hay4HOM KapTuHbl Mupa. llpuBeneHue mnpumMepos
BIUSIHUSL OTKPBITUN B (PU3MKE HA MPOTpPEecC B TEXHUKE U
TEXHOJIOTUH npousBoAcTBa. Mcnons3oBanue NHTEepHETa
JUISL TIOMCKa HH(pOpMaIum.

1.MEXAHUKA

Kunemaruka

[IpencraBiaeHne  MEXaHWYECKOTO  JIBIDKCHHS — Teja
ypaBHCHI/ISIMI/I 3aBUCUMOCTH KOOpIII/IHaT nu HpOGKHI/Ief/'I
CKOPOCTH OT BpeMeHH. [IpencraBieHne MEXaHHUECKOTO
OBUXXCHUA TCJIa I‘pa(l)I/IKaMI/I 3aBUCUMOCTH KOOpIII/IHaT nu
MPOCKIIMEH CKOpPOCTH OT BpemeHH. OmnpenencHue
KOOPJAMHAT MPOUJEHHOTO MYTH, CKOPOCTH U YCKOPECHHS
Teda 1o TrpaduKaM 3aBUCHMOCTH  KOODJIWHAT |
MPOCKIMUHA CKOPOCTH OT Bpemenu. OmnpeneneHue
KOOPJMHAT MPONJEHHOTO MyTH, CKOPOCTH M YCKOPECHHS
TCJIa II0 ypaBHeHI/ISIM 3aBUCUMOCTH KOOpI[I/IHaT nu
MPOCKIIMKA  CKOpOCTH OT BpemeHH. IIpoBeaeHue
CPaBHUTEIBHOTO a”ajan3a PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO JIBYKEHUH. VkazaHue
WCIIOJIb30BaHUS TIOCTYIATEILHOTO W BpaIATEIBHOTO
JIBIDKEHUN B TexHUKe. [IproOpeTeHue ombita paboThl B
rpynne C BBIIIOJIHCHUEM paSJ'II/I‘-IHBIX COIIMAJIBHBIX pOJICﬁ.
Pa3paboTka  BO3MOXKHOM  CHCTEMBI  JIEUCTBHA |
KOHCprKLII/II/I JJIA BKCHepI/IMeHTaJIBHOI‘O OHpCI[e.HeHI/IH
KUHEMAaTHYECKUX BEJIUYHH. [IpencrasneHue
I/IHd)OpMaI_[I/II/I O BUJax IBUKXCHUA B BUJIC TaGHI/II_[bI.

3aKoHbI COXPAHCHHUSA B MEXAHUKE

H]f)I/IMCHeHI/Ie 3dKOHa COXpaHCHHA HMIIYJIbCA  OJIA
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BBIYUCIICHUSI HW3MEHEHUH CKOpPOCTEM Tell Ipu HUX
B3aUMOJACHCTBUAX.  M3Mepenue paboTel cul |
W3MEHEHUE KMHETUYECKON DHEpPruu Teja. BelunciieHue
paboThl CHJT U U3MEHEHHSI KHHETUYECKOM YHEPruM Tena.
Bplunciienne = MOTEHUMAIBHOM  DHEPIMM  TE€I B
rpaBUTAIIMOHHOM Tosie. OmnpeaesneHue MOTEHIHATbHON
SHEPTrUu  ympyro AeOPMUPOBAHHOTO  Tejla IO
U3BeCTHOM  nedopMalliud U HKECTKOCTH  Tela.
[IpuMeHeHHEe 3aKOHA  COXpPAHEHUsS  MEXaHUYECKOHU
SHEPruy NpPH pacyeTax pe3yJIbTaTOB B3aMMOJCHCTBHI
T€JI TPaBUTAUMOHHBIMU CHUJIAMU M CHUJIAMU YTIPYTOCTH.
VYKa3zaHue TpaHUIl IPUMEHUMOCTH 3aKOHOB MEXAHMKHU.
VYkazaHue y4eOHBIX JUCUUIUIMH, TPU U3YYCHUU
KOTOPBIX MCHOJIb3YIOTCSI 3aKOHBI COXPAaHEHHUS

2. OCHOBBI MOJIEKYJIAPHOM

PU3NKHU U TEPMOANHAMUKHA

OcCHOBBI KHHETHYECKOHl TeopHH.
HpeaanHbIi ras.

BoimonHeHue  SKCIEPUMEHTOB,  CIy)KallUX s
00OCHOBaHUS  MOJICKYJISIPHO-KHHETHYECKOH  TEOpUU
(MKT). Pemenue 3amad ¢ NpPUMEHEHHEM OCHOBHOTO
YpaBHEHUS MOJICKYJSIPHO-KUHETHYECKON TEOpUU Ta30B.
Omnpenenenue napamMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSHUM HAa OCHOBAaHWU YyPaBHEHUS COCTOSHUS
uaeanpHoro rasza. OmpezeneHue mapaMeTpoB BEIIECTBA
B ra3oo0pa3HOM COCTOSSHUM W  MPOHUCXOJISAIINX
nporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p
(V). DkcniepuMeHTanbHOE UCCIIEI0BAHUE 3aBUCUMOCTH P
(T), V (T), p (V). Ilpencranenrie B Bujae rpadukoB
M30XOPHOTO,  W300apHOTO W HM30TEPMHUYECKOTO
MpoueccoB.  BpluuciaeHue cpenHell  KUHETUYECKOM
SHEPTUU TEIJIOBOTO ABMKECHUS MOJIEKYN IO H3BECTHOU
TeMIeparype BellecTBa. BbIcka3blBaHHWE THIIOTE3 s
00BsICHEHHS HAOTIOTaeMbIX SIBICHUN. YKa3aHHe TPaHUI]
MPUMEHUMOCTH MOJIENH «UACaNbHBIM Ta3» U 3aKOHOB
MKT.

OCHOBBI TEPMOAMHAMHUKH

N3mepenne  KoauMyecTBa  TEIUIOTBI B MPOLECCax
remonepenayd.  Pacder  konuuectBa  TEIUIOTHI,
HE0OXOaUMOro Uil OCYIIECTBJICHHS  3aJaHHOTO
npouecca ¢ Temonepenadyei. Pacduer u3MeHeHHs
BHYTpEHHEH »SHepruu Tei, padoThl M TMEepPeAaHHOTO
KOJIMYECTBA TEIUIOTBI C MCIOJb30BAHUEM IIEPBOIO
3aKOHa TepMOJAMHAMUKH. Pacuer paGoThl, COBEpLICHHON
razom, no rpaduky 3aBucumoctd p (V). Beruucnenue
paboThI ra3a, COBEPIICHHON NMPU U3MEHEHUH COCTOSHUS
o 3aMKHyromMy uukiy. Beraucnenune KIIJ 1pu
COBEpUICHUH Ta30M paboThl B Mpoleccax H3MEHEHUS
COCTOSIHUSL 10 3aMKHyTOMy ULuKIy. OOBbsicHeHHE

MIPUHLUIIOB NEUCTBUSA TEIJIOBBIX MalIluH.
JlemoHCTpauuss ponud  (U3MKKM B CO3JaHUU |
COBEPILEHCTBOBAaHUH TETTOBBIX JIBUTATENEM.
N3noxenne CyTu IKOJIOTUYECKUX npobiuem,

00yCJIOBJICHHBIX pa0OTOM TEIUIOBBIX JBHUTATEICH U
OpeaAJIOKCHUC IMYTH HX PCHICHUS. VYkazanue T'paHUIl

IIPUMCHUMOCTH 3aKOHOB TCPMOJHHAMUKMU. VYMmenne
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BECTM [JMAJIOT, BBICIYIIMBAaTh MHEHHUE OIIOHEHTA,
y4acTBOBaTh B JUCKYCCHHM, OTKPBITO BBIpAXaTh U
OTCTaWBaTh CBOKD TOYKY 3pEHHUs. YKa3zaHUE Y4EeOHBIX
MACUWIUINH, TPH MU3YYEHUH KOTOPBIX HCHOJB3YIOT
yaeOHbIN MaTepuanl «OCHOBBI TEPMOJAMHAMKHI.

CBOIiCTBO MNApoOB, KUIAKOCTEI,
TBEPABIX TeJ

N3mepenune BnaxHOCTH Bo3Ayxa. Pacuer konudecTBa
TEIUIOTBI, HEOOXOAUMOTO ISl OCYIIECTBIICHHUS MPoIIecca
repexo/ia BelecTBa U3 OJHOIO arperaTHOro COCTOSIHMS
B Jpyroe.  OKCHEPUMEHTAIbHOE  HCCIEAOBaHUE
TEIUIOBBIX CBOMCTB BemiecTBa. [IpuBeneHue mnpumepon
KaMWUBIPHBIX SIBJICHUH B OBITYy, MPHUPOJE, TEXHUKE.
HccnenoBanne MeXaHMYECKMX CBOMCTB TBEPABIX TeEIl.
[Ipumenenne ¢Qu3nyecKkuX TMOHATUH W 3aKOHOB B
y4eOHOM MaTepuaiie Tpo(EeCCHOHATBLHOTO XapaKTepa.
Ucnons3oBanue MHTEpHETA U1 TIOMCKAa WHGOPMAITUU O
pa3paboTKax M MPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTEPHAJIOB.

3. 3JJEKTPOANHAMMUKA

JIeKTPOCTATUKA

Brraucnenne cull B3aNMOJICHCTBHS TOUYCYHBIX
AJIEKTPUYECKUX 3aps/ioB. BhruncieHue Hanpss>KeHHOCTH
BJIEKTPUYECKOTO MOJISI OJTHOTO U HECKOJIBKUX TOYCUYHBIX
SJIEKTPUYECKUX 3apsfoB. BreiuncieHue mnoTeHImana
BJIEKTPUYECKOTO MOJISI OJTHOTO U HECKOJIBKUX TOYCUYHBIX
SJIEKTPUYECKUX  3apsiaoB.  M3mepeHue  pazHoCTH
MOTEHIMANOB. M3MepeHue »HHEprum 3JIEKTPUUYECKOTO
MoJsi  3apsDKEHHOTO0  KOHJEHcaTtopa.  BwlunciieHune
SHEpPruu AIEKTPUYECKOTO IIOJIS 3apSIKEHHOTO
KOHJIeHcaTopa. Pa3paboTka mimaHa U BO3MOXHOM CXEMBbI

JNENUCTBUAN SKCIEPUMEHTAIILHOTO OIIPEACIICHUS
INEKTPOEMKOCTH KOHJIEHCATOpa MW JUAJIEKTPUYECKOU
MIPOHULIAEMOCTH BEIICCTBA. IIpoBenenue

CPAaBHHUTCIIbHOT'O aHaJIru3a I'paBUTAllMUOHHOI'O u
QJICKTPOCTATHUYCCKOI'O IOJICH.

ITocTOoSIHHEBIN TOK

W3MepeHne  MOIIHOCTH  3JEKTPUYECKOIO  TOKa.
W3mepenne DOJIC u BHYTpEHHEro CONPOTHUBIICHUS
HCTOYHHMKA TOKa. BBIMONHEHHE pacueToB CHIIBI TOKAa U
HalpsDKEHWH Ha y4yacTKax »dJEKTPUUECKHUX IIeTei.
OOBbsicHeHHE Ha NPUMeEpe SIEKTPUYECKON LENH C ABYMs
ncrounukamu Toka (3Z1C), B KakoM cilydae MCTOYHUK
UIEKTPUUYECKOW  HHEprum  paboTaer B peKUME
reHepaTopa, a B KaKOM — B PEXUME MOTPEOUTEIs.
Omnpenenenue  TeMmIeparypbl HUTH  HAaKaJUBaHMSL.
W3mepenue anekTpuyeckoro 3apsaa ektpoHa. CHaTue
BOJIbTAMIIEPHON XapakTepucTuku auopaa. IIpoeenenue
CPaBHMUTEJIBHOTO aHAJIN3a MOJIyIPOBOJHUKOBBIX THOJIOB
u TpuonoB. HMcnonpzoBanue HWHTepHeTa Ui IMOMCKa
uHpopMauu 0 MEepCIEKTUBAX pa3BUTHSA
MOJIyIIPOBOIHUKOBON TEXHMKH. YCTAHOBKAa MPUYMHHO-
CIICICTBEHHBIX CBSI3€U

MarnuTHble SIBJEeHUSA

I/ISMCPCHHC WHAYKOUW MAar"auTHOI'O IIOJIA. Brruucnenue
CHIJI, HeﬁCTBYIOMHX Ha TI[POBOJHUK C TOKOM B
MarHuTHOM moje. Beruncienue CHIJI, HeﬁCTBYIOHIHX Ha
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JJIEKTPUYECKUN 3apsll, ABWXKYLIUNCA B MAarHUTHOM
none. MccnegoBanuwe —SIBJIEHUM  3JIEKTPOMATHUTHOM
WHAYKIWHM, CAMOMHAYKIMH. BpluucineHune sHepruu
MarHuTHOro mnoiisa. OObsICHEHHE MPUHIMNA JEeHCTBUS
anektpoasuratens. OObsICHEHWE MNpPUHIUNA JEHCTBHA
reHeparopa 3IEKTPUIECKOTO TOKa u
AJIEKTPOU3MEPUTENIBHBIX  MPUOOPOB. OOmbsicHeHne
MPUHITMIIA JTEUCTBUSL Macc-crieKTporpada, ycKopuTenei
3apspKeHHBIX YacTull. OOBsSCHEHHE POJIM MarHUTHOTO
nosist 3eMJIM B KM3HU PACTEHMM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne npuMeEpoOB MPAKTUYECKOTO IPUMEHEHUs
W3YYEHHBIX SIBJICHHWH, 3aKOHOB, MPUOOPOB, YCTPOMCTB.
IIpoBeneHue  CpaBHUTENBHOIO  aHAJIA3a  CBOMCTB
3JEKTPOCTATUYECKOT0, MArHUTHOIO U BHUXPEBOTO
nekTpuueckux mosieil. OObsiCHEeHHE Ha IpHUMepe
MarHUTHbIX  fBJIEHUH, Mo4YeMy (U3UKY  MOXKHO
paccMaTpuBaTh KaK METa AUCLHUILIIMHY.

4. KOJIEBAHUS 1 BOJIHBI

MexaHuuyeckue KoJ1e0aHuA

HccnenmoBanne 3aBUCHUMOCTH — Tepuoja  KoJjeOaHui
MaT€MAaTHUYECKOr0 MasiTHUKA OT €ro JUIMHBI, Macchbl U
aMIUMTYAbl KojeOanuii. MccnemoBaHue 3aBUCHMOCTH
nepuoja KoiebaHuil rpysa Ha MPY>KUHE OT €ro Macchl U
KECTKOCTHU IMPY>XUHBI. Breraucnenue nepuoaa
Koje0aHui MaTeMaTH4YeCKOr0 MasiTHUKA MO0 U3BECTHOMY
3HAa4YCHUIO €ro JJIMHBI. Breraucnenue nepuoaa
KojeOaHUi Tpy3a Ha TMPYKUHE MO U3BECTHBIM
S3HaA4YCHUAM €TI0 MacCCbhl M IKCCTKOCTU TPYKUHBI.
BripaOoTka HaBBIKOB BOCIPUHUMATh, AHAJIU3UPOBATH,
nepepadaTeiBaTh W NPEIBSIBIATE HMHOOpMAIMIO B
COOTBETCTBUU c MTOCTaBJIECHHBIMHU 3a/1a4aMH.
IIpuBenenue NIpPUMEPOB aBTOKOJIE0aTEIbHBIX
MexaHuueckux cucrteMm. IIpoBenenue kinaccudukanuu
KoJIeOaHuH.

Ynpyrue BoJIHbI

W3mepeHne AIMHBI 3ByKOBOH BOJHBI 10 pPE3yJIbTaTam
HaOMOIEHUH  MHTEpPPEPEHIIMH  3BYKOBBIX  BOJIH.
Hab6monenue u oObsicHEHUE SABJICHUH HHTEPPEPEHITNHT 1
TUPpaKIM  MEXaHWYeCKnX BOJIH. lIpencraBieHue
o0JacTeil MpUMEHEHUS YIbTpa3ByKa M IMEPCIIEKTUBBI €T0
WCTIOJIb30BAHUSI B PA3IMYHBIX  OOJIACTAX  HAYKH,
TEXHUKH, B METUIIMHE. M3]I00)KEHUE CYyTH IKOJIIOTHIECKUX
po0JieM, CBS3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX BOJIH
Ha OpraHu3M YeJIOBEeKa.

DJIeKTPOMArHUTHbIE KoJIeOaHusl

Habmonenue OCHWJIIIOrPaMM TrapMOHHMUYECKUX
KonebaHuiH  cuwibl  TOKa B menu. M3mepenue
JIEKTPOEMKOCTHU KOHJIEHCATOpa. H3mepenune

MHIYKTUBHOCTh KaTywlku. MccrnenoBaHue —sBIICHUS
JNEKTPUYECKOTO PE30HAHCA B IIOCIECI0BATEILHON LICTIH.
IIpoBenenune aHajoruu MEXIY bu3nuecKkuMu
BEIIMYMHAMH, XapPaKTEPU3YIOIIMMH MEXAHUYECKYI0 U
JIEKTPOMArHuTHYIO KojeOaTelbHble CUCTEMbI. Pacuer
3HAYECHMM CWJIBI TOKA M HAIIPSDKEHUS HA JIEMEHTaX LeIU
IIEPEMEHHOT0 ToKa. MccienoBanne npuHOMna IeHCTBUS
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Tpancpopmaropa. HMccnenoBanue mpuHUIMNA JEHCTBHS
reHeparopa IMEpeMEeHHOro Toka. Fcnonb3oBaHue
WNurteprera s mowcka WHGOPMAIMA O COBPEMEHHBIX
crocobax nepeaadr AIEKTPOIHEPTUH.

3J'IeKTp0MaFHI/ITHLIe BOJIHBI

OcymiecTBieHre paguoneperadyd M pajauonpuema.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
IIOMOIIBIO MOOMIILHOT'O TenedoHa. PazButne
LIEHHOCTHOTO OTHOIICHHMS K H3y4YaeMbIM Ha ypoKax
¢buzuku 00BEKTaM u OCBaMBaeMbIM BUJAM
JIeSITeIbHOCTH. OObsicHEHUE MPUHIMITUAIBHOTO
pasnuuus MPUPOABI YOPYTUX M AIEKTPOMATrHUTHBIX
BOJH. M370XKeHHE CyTH SKOJOTHYECKHX MpobieM,
CBSI3aHHBIX C DJIGKTPOMATHUTHBIMU KOJEOAHUSMU U
BojHaMU. OOBsICHEHNE POJIU PJICKTPOMArHUTHBIX BOJTH B
COBPEMEHHEBIX HCCIenoBaHusIX BeelneHHoil.

5. OIITUKA

IIpupona cBera

[IppuMeHeHHEe Ha TIPAKTUKE 3aKOHOB OTPaXEHUSA U
IIPEJIOMJICHUS CBETa MPHU pelleHuH 3anad. OnpeneneHue
CIIEKTPAaJIbHBIX TPaHUI] YyBCTBUTEIIbHOCTH
YeJI0OBEUECKOro TIJla3a. YMEHHE CTPOMTh H300paKeHMs
MIPEAMETOB, J1aBacMble JIMH3aMHU. PacdeT paccrosiHus OT
JMH3BI 10 U300paxkeHus npeaMera. Pacuer ontuueckoit
cuiel  JMH3BL.  M3MepeHue (POKyCHOTO pacCTOSIHUS
nuH3bl. McnplTaHue MOJened MUKPOCKOIIA U TEJIeCKona

BoJsiHoBbBIE cBOWICTBA CBeTAa

Habmronenue SBJICHUS UHTEpEpEHINH
ANEKTPOMArHUTHBIX ~ BONH. HaOmioneHue — sBleHUs
TUQPPAKIIUN  DJIEKTPOMArHUTHBIX BOJIH. HaOmroneHue
SIBIIGHUS ~ TONSPU3AIMU  DJIEKTPOMArHUTHBIX  BOJIH.
N3mepenue UIMHBI CBETOBOW BOJIHBI 110 PE3yJbTaTam
HaOmroneHus1 sABiaeHUs uHTepdepennmnn. HaOmroneHue
sSBiIeHUS audpakuuu cBerta. HaOmrogeHue sBiIeHUS
MOJIApU3aluu U Aucrnepcuu cBeta. [louck pasznuuuil u
CXOACTBA MEXIY IU(PPAKIIMOHHBIM M IUCIICPCUOHHBIM
cnektpamu. [IpuBeneHre mnpuMEpoB TMOSBICHUS B
MPUPOJIC ¥ WCIOJB30BAHUS B TEXHUKE SIBICHUU
uHTepdepeHuy,  AUGPaKIUM,  TONSpU3AUN U
nucniepcuu cBeta. llepeuncieHne MeETOJ0B MO3HAHUS,
KOTOpBIE HCIIONB30BaHbl MMPH HM3YyUYEHUU YKa3aHHBIX
SIBJICHU.

6. 2JIEMEHTBHI KBAHTOBOM ®U3UKH

KpaHToBasi onTHKA

Habmonenue (hOTORIIEKTPUYECKOTO sddekra.
OO0nbscHeHne 3akoHOB. CTOJIETOBAa HA OCHOBE KBAHTOBBIX
npeacTaBieHuid. Pacuer MakCUMallbHOW KHUHETHYECKOMN
SHEPIMU  DJIEKTPOHOB  MPH  (POTOINEKTPUUECKOM
s dexre. Onpenenenue pabOTHl BbIXOJA AJIEKTPOHA IO
rpaduKy 3aBUCUMOCTH MAaKCHUMAaJIbHOW KHHETHYECKOM
Heprud  (OTOIJIEKTPOHOB  OT  YacTOTHI  CBETa.
N3mepenune paboThl BbIXo/a ieKTpoHa. [lepeuncnenue
npuOOpPOB  yYCTAaHOBKH, B  KOTOPBIX IPHMEHSETCS
0€3MHEPLIMOHHOCTD ¢doroaddexra. OOmbsicHeHne
KOPITY CKYJISIPHO-BOJTHOBOTO Tyann3ma CBOWCTB
¢otoHOB. OOBsICHEHHE pPOJM KBAHTOBOM ONTHUKH B
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Pa3BUTHH COBPEMEHHOU (PU3HMKH.

duszuka aToma

HabGmronenue nuHelyaThiX CIEKTPOB. Pacuer yacToTel 1
JUIMHBI BOJHBI HCIIyCKa€MOI'O0 CBETa IpU MEpexoie
aToMa BOJIOpOJa M3 OJHOIO CTAIMOHAPHOTO COCTOSHHS
B apyroe. OObsCHEHUE MPOUCXOXKICHUS JIMHEHIATOTO
CIIEKTpa aToMa BOJOPOJAa M PA3IUYMsl JTMHEHYATHIX
CIEKTPOB Pa3IUYHBIX ras3os. HccnenoBanue
auHeWyaroro  cmnekrtpa. HcciemoBanue — mpuHIMIA
paboThl JTIOMUHECIICHTHOM Jammbel. HaOmionenue wu
0o0BsCHEHHE TpHUHIMNA JehCcTBUA Jasepa. [IpuBeneHue
MIPUMEPOB UCIOJIb30BaHUS J1a3epa B COBPEMEHHOM HayKe
u TexHuke. Mcrnonws3oBanue WHTepHeTa 171 TOUCKa
nHGOPMAIIUK O ITEPCIIEKTUBAX IPUMEHEHHUS Ja3epa.

Ddu3uKa aTOMHOI0 siApPa

HabGmonenne  TpekoB — anbda-yacTHIl B  Kamepe
BunbcoHa. PeructpupoBaHHE SOEPHBIX W3IYyYECHHUH C
noMoIbo cuetynka ['elirepa. Pacuer sHeprum cBsA3M
aTOMHBbIX szaep. OmnpeneneHue 3apsiia U MacCOBOTO
Yyycia aTOMHOIO f]Ipa, BO3HUKAIOUIETO B peE3yJbTaTe
paAMOaKTUBHOIO pacrnajza. BelunmcineHue 3Hepruw,
OCBOOOKIAIOIICHCS TPU  PaJUOaKTHBHOM pacrmaje.
Onpenenenue IIPOJYKTOB sIIepHOM peaxkuuu.
Borunicnienue  sHeprum,  OcBOOOXKAaromIelcs — MOpu
saepHbIX peakuusx.  [loHMMaHue mNpeuMymiecTB U
HEJIOCTAaTKOB HCIIOJIb30BAaHUS AaTOMHOM S3HEPruud |
WOHU3HUPYIOIIUX HW3JIy4YEHUH B  IPOMBIIUICHHOCTH,
MeaunuHe. M3noxeHne cyTu 3KOJIOTHUYECKUX MPoOIieM,
CBSI3aHHBIX c OMOIOTHYECKIM JeCTBHEM
paIlOaKTUBHBIX W3JTyYCHHUI. [IpoBenenue
KIacCU(pUKAUKA  DJIEMEHTApHBIX  YacTUI[ 1O  HX
(bU3MYecCKUM  XapakTepucTHKaM  (Macce,  3apsny,
BPEMEHM KU3HHU, CIIMHY U T.A.). [loHnMaHue neHHocrein
Hay4HOTO TIO3HAHMsI MHpa HE BOOOIIIE /171l YeIOBEeUYeCTBa
B LEJOM, a s KaXIoro oOydYaromerocs JUYHO,
LIEHHOCTEH OBJAJACHUS METOJAOM HAyYHOI'O ITO3HAHMS
JUISL IOCTYDKEHUSL yCIexa B JIFOOOM BHJIE MPAKTHYECKON
JeSATEIbHOCTH.

7. 3BOJIIOIINSI BCEJJEHHOMN

CrtpoeHue n pa3BuTHE BCEJTEHHOM

Habmonenue 3a 3Be3gamu, JIyHOW M TUTaHETaMH B
teneckorn. HabmroieHue CONHEUHBIX MATEH C MOMOIIBIO
TEJIECKONa M COJIHEYHOro JKpaHa. Vcnonb3oBaHue
WnTepHera ans moucka M300pakeHUH KOCMHUYECKUX
00bekTOB W uHpoOpManuu 00 WX OCOOCHHOCTSX.
OOcyxeHne BO3MOXXHBIX  CIIEHAPHEB  JBOJIOIUU
Bcenennoii. HWcnonw3oBanue HHTEepHETa 119 TOMCKa
COBpEeMEHHOW WH(GOpMAIMU O pa3BUTHH BceneHHOH.
Onenka wHbOpMaMU C TO3WIMU €€  CBOICTB:
JIOCTOBEPHOCTH, O0OBEKTUBHOCTH, MOJTHOTHI,
AKTYaJbHOCTH U T.[I.

Iposronus 38e31. 'mnoresa
npoucxoxaeHuss CoiHeYHOH
CHCTEMBI

Bpiuucnenue  sHeprum,  OCBOOOXKIAIOLIEHCA  TIPHU
TEPMOSJEPHBIX peakiusax. DopmynupoBka mpodieM
TepMosiiepHON  sHepreTuku. OObsICHEHWE  BIUSHHS
COJTHEYHOM akTHBHOCTU Ha 3emumo. [loHmmanwe poau
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KOCMHMUYECKUX  MCCIIEIOBAaHUW, HX  HAy4YHOrO U
SKOHOMHYECKOTO 3HaueHHs1. OOcyk/IeHne COBPEMEHHBIX
TUNIOTE3 0 MPOUCXO0XKAeHUU CONHEUHON CUCTEMBI.

Pe3ynbraThl HIOATOTOBKY 00YYAIOIIMXCS IPU OCBOCHUH 1O Y4eOHOM AUCUUIUINHE ONpPEeAeseTCs
OLICHKaMHU:

Onenka 5 craBUTCS B TOM Cciiyyae, ecid OOydyaroIIMKCS TOKa3bIBaeT BEPHOE IOHUMAaHHE
(bU3UYECKON CYIIHOCTH pacCMaTpPUBAEMBIX SIBJICHUW W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH,
JlaeT TOYHOE ONpEeNICHHEe M HMCTOJKOBAaHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHUH, a TaKXKe
NpaBWIbHOE oOmpesesicHrne (PU3MYECKUMX BEIMYMH, WX CIUHHUIl W CIIOCOOOB H3MEPCHUS;
NPaBUIBHO BBIMIOJHAET YEPTEXH, CXEMBl M TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COITPOBOKIAET paccka3 HOBBIMH IPUMEpPaMH, YMEET IIPUMEHHUTh 3HaHUSI B HOBOW CHUTYaIluU TIPU
BBITIOJIHEHUH TPAKTUYECKUX 3aJJaHUN; MOYKET YCTaHOBHUTH CBA3b MEXAY H3y4aeMbIM M paHee
U3yYEHHBIM MaTEPHAIIOM T10 Kypcy (U3UKH, a TAaKXKe C MAaTEpHAIOM, YCBOCHHBIM MPH H3yYCHHUU
JPYTUX MPEIMETOB.

Ouenka 4 cTaBUTCS, €CIIM OTBET OOYYAIOUIHMIACS, YIOBIETBOPSIET OCHOBHBIM TPEOOBAHMIM K
OTBETY Ha OILIEHKY 5, HO JaH 0e3 MCIOoJb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX NMPUMEPOB, Oe3
NpUMEHEHUs] 3HAHWH B HOBOW CHUTYyallMH, O€3 WCIOJBh30BAHUS CBs3EH C paHee W3YYCHHBIM
MaTepHajJoM M MaTepuajoM, YCBOCHHBIM NpPU H3YyYEHHH APYTUX MPEIMETOB; €CIH yYalluics
JIOITYCTHII OJTHY OIIMOKY WIJIM He 0oJiee BYX HEJJOYETOB M MOKET MX HCIIPABHTH CAMOCTOSITEIILHO
WIN C HEOOIBIIONW TOMOIIBIO YUUTEJIS.

Ouenka 3 CTaBUTCS, €CIU OOYYaIOIMIUNCS TPABHWIHBHO TOHMMAET (U3UYECKYIO0 CYIIHOCTH
paccMaTpuBaeMBbIX SIBICHHUH M 3aKOHOMEPHOCTEH, HO B €ro OTBETE, MUMEIOTCS OT/EIbHbIC
npoOeibl B YCBOGHUH BOTPOCOB Kypca (DM3HMKH, HE MPEISATCTBYIONINE AaJbHEUIIIEMY YCBOCHHUIO
MIPOrpaMMHOTO MaTepuana. Y4Jalluics yMeeT IPUMEHSTh MOJY4YCHHbIE 3HAHUS NMPH PEICHUH
NPOCTBIX 3aJa4 C KCIOJIb30BAHHEM TOTOBBIX (OPMYIN, HO 3aTPyIHSETCS, €CIU TpeOyroTcs
npeoOpa3oBaHusi HEKOTOPHIX (OpMyJ. YUYEHHK MOXXET JOMYCTHTh He Oosee onHOW rpyOoii
OomMOKK W JBYX HEIOYETOB, WM HE Oojee oaHOM rpyOoi ommbOku W HE Oojee IBYX-Tpex
HEerpyOBIX OMIMOOK; WM OJHOM HerpyOoiil OMMOKH M TPEeX HEJOYETOB; WIM YETHIPEX WIN IATH
HEJIOYETOB.

Ouenka 2 craBuTcA, eciay 00ydarolMiCs HE OBJIae] OCHOBHBIMU 3HAHUSMHU U YMEHUSIMH B
COOTBETCTBUH C TPEOOBaHUSAMH IMPOrPAaMMbI M JOMYyCTHJI OOJbIE OMIMOOK M HEIOYETOB, YeM
HE00XO0AUMO JUIs OLIEHKH 3.
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TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JTUCIUITIJIMHBI

B pamkax mporpaMmel 00111e00pa3oBaTeabHON TUCIUIUIMHBI YCTaHABIMBAIOTCS TPEOOBaHUS K
pe3yapTaTaM OCBOCHHS 00YJArOITUMUCS TPOTPaMMBbI
JIUYHOCHIHBIX:

rPa’kTaHCKOTO BOCIIUTaAHUS:

c(OpPMUPOBAHHOCTh ~ TPAXKNAHCKONW TMO3WUIUU  OOydalollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MPaBOMOPSAIKA;

OPUHATHE TPAAUIHUOHHBIX HAIMOHAJBHBIX, OOIIEYETOBEYECKUX TYMAHUCTHUECKUX U
JIEMOKPaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh TPOTHUBOCTOATH HJICOJIOTUU HKCTPEMH3Ma, HAIMOHAINU3Ma, KceHohoouH,
JUCKPUMHUHAIIMY 10 COIMATIbHBIM, PEJTUTUO3HBIM, PACOBBIM, HAITMOHAIBHBIM MTPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEpECax TIPaKIAHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 0011€00pa30BaTeNbHON OpraHu3aluu U JAETCKO-FOHOIIECKUX
OpraHu3aIusX;

YMEHHME B3aUMOJICUCTBOBATh C COIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW UACHTUYHOCTH, MATPUOTHU3MA, YBOXKCHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHONM, ropaoctu 3a CBOW Kpau, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, NPOIUIOE U HACTOSIIEE MHOIOHAIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K T'OCYJAapCTBEHHBIM CHUMBOJAM, HCTOPUUYECKOMY U MPUPOIHOMY
HaclleII0, MaMATHUKAM, TpaauuusaM HapoaoB Poccuu, npoctmxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

ujeiHas yoexKJIeHHOCTb, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHSL:

OCO3HAaHMUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEUICHHs, OPUEHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIIEHNE K CBOMM POAUTENISIM U (UJTK) APYTUM YJIEHAM CEMbU, CO3/IaHUIO
CEMbHM Ha OCHOBE OCO3HAHHOIO MPUHATHUS LEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBUHU C
TpaguuusMu HapoaoB Poccuu;

ACTETUYECKOTO BOCITUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas SCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

CITOCOOHOCTH BOCIIPUHUMATD PA3JIMYHBIE BUBI HCKYCCTBA, TPAJAUIIMHU U TBOPUECTBO CBOETO
U APYTUX HApOJIOB, OLIYIIaTh SMOLIMOHATILHOE BO3ECHCTBUE UCKYCCTBA;

yOEXI€HHOCTh B 3HAYMMOCTH JUIsl JIMYHOCTU U OOIIECTBA OTEUYECTBEHHOTO M MUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULMH U HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTh K CaMOBBIPDQXXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSBIATH
KaueCTBa TBOPUYECKOM JINUHOCTH;

($U3UYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh 3J0POBOrO M Oe3zomacHoro oOpa3a JKU3HH, OTBETCTBEHHOT'O
OTHOILEHUS K CBOEMY 3/10POBBIO;

noTpeOHOCTh B (DM3MUECKOM  COBEpPUICHCTBOBAHMHU,  3aHATUAX  CIHOPTHUBHO-
03JJOpPOBUTEIILHOM IE€ATEIBHOCTBIO;
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AKTUBHOE HEMPUSATHE BPEAHBIX MPUBBIUEK U UHBIX ()OPM MPUUMHEHHS Bpeaa GpU3nuecKoMy
Y TICUXUYECKOMY 3/I0POBBIO;

TPYZAOBOI'O BOCIIUTAHHUSA:

TFOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10I00ue;

TOTOBHOCTH K aKTUBHOM JEATENIBHOCTH TEXHOJOTMYECKOW M COLIMAIbHON HAIlPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylo
JESTENBHOCTD;

UHTEpEC K pa3lnyHbIM cepaM NpodecCUOHATBLHOW AESITeNTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BbIOOp Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO Ha MPOTSKEHHH BCEH
KU3HU;

HKOJIOTMYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKON KyJIbTYphl, IOHUMaHHWE BIUSHHUA COLMAJILHO-
9KOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAaHUE
r7100aIbHOTO XapakTepa IKOJOTHUECKUX Mpodiem;

IJJAHUPOBAHUE W OCYIIECTBICHHE NCHUCTBHN B OKPYXAIOIIEH CpelAe Ha OCHOBE 3HAHHUS
LieJIEd yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HENPUATHE IEHCTBHM, IPUHOCIIINX BPEIl OKPYIKAOIIEH Cpeae;

yMEHHE IIPOrHO3UPOBATh HeOJaronpusITHbIE IKOJIOTHUECKUE MIOCJIEACTBUS
IIPEANPUHAMAEMBIX AEUCTBUM, IPEIOTBPAILATH UX;

paclIIpEeHNE OMbITA AEATEIbHOCTU IKOJIOTNYECKON HAIIPABICHHOCTH;

LIEHHOCTU HAYYHOTO MMO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOILNECTBEHHOM MpaKTUKHU, OCHOBAHHOIO Ha JUaJIOTe KYJbTYp,
CHOCOOCTBYIOLIETO0 OCO3HAHHIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOW M UMTATEIbCKOW KYJIbTYpPbl KaK CpPeJICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U II03HAHUS MUDA;

OCO3HAaHHE LIEHHOCTHU HAy4YHOH AeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENBCKYIO ACSITEIbHOCTh NHAMBUAYAIBHO U B TPYIIIIE.

MeTanpeIMeTHbIX:

OByaeHne YHUBEPCAITBHBIMHU YICOHBIMU ITO3HABATEITHHBIMU JICHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aAKTyaIM3MPOBATh TMPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABJIMBATH CYIIECTBEHHBIM MPHU3HAK VI OCHOBAHUS IS CpPAaBHEHUS, KJIacCU(DHUKAINH
1 000O0IIIEHN;

OTIPEICIIATH TSNIN ACSITEILHOCTH, 33]]aBaTh MAPAMETPhI M KPUTESPHH UX TOCTHKCHUS;

BBISIBJISTh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAECMBIX SIBJICHHSIX;

BHOCUTH KOPPEKTHBBI B JICATEIBHOCThH, OIICHWBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCJICACTBUN ACITCIbHOCTH;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOJIEM;

0) 6a30BbIE UCCIICIOBATEIBLCKUE ICHCTBUS:

BJIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW IESATEIILHOCTH, HAaBBIKAMU
paspeleHus IpooeM;

CIIOCOOHOCTP ¥ TOTOBHOCTh K CaMOCTOSITCILHOMY IIOMCKY METOJOB  pCIICHHS
IMPAKTHYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

OBJIAJICHUC BUJIAMHU JCATCIHHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 W MPUMEHCHHIO B PAa3JIMYHBIX Y4YEOHBIX CHUTyalWsX, B TOM 4YHUCIE NpHU
CO3/IaHUU YYCOHBIX M COIMAITLHBIX TIPOSKTOB;

dbopMHpOBaHHE HAYYHOTO THUIA MBIIUICHHS, BIAJCHUE HAYYHOH TEPMHUHOJIOTHCH,
KJIFOUEBLIMY OHATHAMHI U METOLAMHU;
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CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B OOpPA30BATEIBHON AEATEIHLHOCTH U
YKU3HEHHBIX CUTYAIUsX;

BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3MpOBaTh 3aJady, BBIABUTATh
TUTIOTE3y €€ peIICHHs, HaxXOJUTh AapTyMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHATM3UPOBATH MOJTYUYCHHBIC B XOJIE PEIICHUS 3aa9l Pe3yJIbTaThl, KPUTHUYCCKH OICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIUsM, OLICHUBATh TPHOOPETECHHBIN OITHIT;

pa3pabaTrbIBaTh IJIaH PEHICHUS MPOOJIEMBI C yYeTOM aHajIn3a UMEIOIINXCS MaTepUaTbHBIX
Y HEMaTepPHATBHBIX PECYPCOB;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOWCK MEPEeHOca CPEICTB U CIIOCOOOB ACHCTBHS B
po¢eCCHOHANBHYIO CPELy;

yMeThb TEPEHOCUTh 3HAHHMS B  TIO3HABATENBHYI0 M  NPAKTHUYECKYI0  00IacTu
KU3HECATCIIEHOCTH,

yMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

B) pabota ¢ uHpopmanuei:

BIIQJIETh HABBIKAMHU TMONYy4YeHHs HWHQPOPMAIUUM U3 HMCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITCIIGHO ~ OCYIIECTBJIATh IIOUCK, aHaJM3, CHUCTEMATH3AIMI0 ¥ HMHTEPIPETAIUIO
uHGOPMAIIUU PA3IUYHBIX BUIOB U (JOPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eTOM Ha3HAUYCHUS MH(DOpPMAIMH | TICIICBOI
ayJIMTOPUH, BBIOMpAas ONTUMANLHYIO (JOPMY MPEACTABICHUS U BU3yalu3alliu;

OIICHUBATh JIOCTOBEPHOCTH, JICTUTUMHOCTh MH(OPMAIINH, €€ COOTBETCTBUE IPABOBHIM M
MOpaTbHO-3THUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOICHHEM
TpeOOBaHUIT SPrOHOMHUKH, TEXHUKH 0S30TaCHOCTH, TUTUEHBI, PECYPCOCOCPEKECHHSI, TTPABOBBIX U
ATHUYECKHX HOPM, HOPM HH(OPMAIIMOHHOW O€30MacHOCTH;

BIIQJICTh HABBIKAMH pACIO3HABAaHWUS © 3alUTHl  WHGOpManuu, WHHOPMAIMOHHON
0€30MacCHOCTH TUYHOCTH.

OByasieHne YHUBEPCATBHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMHU:

a) obueHue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(hepax KHU3HHU;

pacmo3HaBaTh HeBepOaldbHBIE CpENCTBAa OOIIEHHWS, MOHMUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, PACIO3HABATH MPEAMOCHIIKNA KOHPIMKTHBIX CUTYAIli U CMSATYATh KOH(JIUKTHI;

BIIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIIEHHUS U B3aUMO/ICHCTBHUS;

apTryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMATYAaTh KOH(MDJIUKTHBIC CUTYAIIHM;

pa3BepHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIB30BAHHEM S3BIKOBBIX
CpPEICTB;

0) coBMeCTHas JeSTEIbHOCTb:

MMOHUMATh U UCTIOJIH30BATh MPEUMYIIESCTBA KOMAHHON ¥ WHIUBUAYaTbHOU PaOOTHI;

BBIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX NEHUCTBUH C yuyeToM OOUIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJIOTO YICHA KOJUICKTHBA,

OPUHUMATh [IETU COBMECTHOW JESATENbHOCTH, OPTraHW30BBIBATH W KOOPJIWHUPOBATH
JICUCTBUA IO €€ JOCTMKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUH, pACHPENCNIATh POJU C y4ETOM
MHEHHUI Y4aCTHUKOB 00CYK1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJAJAa W KAKIOIO yJ9aCTHUKA KOMAaH/IBI B OOIIMIA Pe3yJIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE TPOEKTHI, OICHUBATH HJCU C IMO3UIUW HOBHW3HBI, OPUTHHAIBLHOCTH,
NPaKTHYECKON 3HAYHMMOCTH;

KOOPJIMHHUPOBATh U BBHINOJNHATH PAbOTy B YCJIOBHSX pPEAbHOTO, BUPTYAIBHOTO U
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KOMOWHHUPOBAHHOTO B3aMMOCHUCTBUS;

OCYIIECTBIISAITh MO3UTHUBHOE CTPATETUYECKOE IMOBEACHHE B PpA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBnazieHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO AESTENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIHPOBaTH COOCTBEHHBIE 33Ja4l B O00pa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTAaBJIAThH IUIaH PELICHUs MPoOIeMbl C YUeTOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH1 y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHHBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HIMPOKON 3PYIULIMU B pa3HbIX 001acTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HAaBbIKAMU MO3HABATEJILHOM peiekcur Kak OCO3HAHUSI COBEpPLIAEMbIX JEeUCTBUI
Y MBICJIMTEIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh IPUEMBI pe(IeKCUU 171l OLIEHKH CUTYyalluU, BbIOOpa BEPHOTO PEILIECHUS;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIM HHTEIUIEKT, IPEIoaraiomuii chopMUpOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIIBHOU c(hephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMSI, BKJIIOUYAIOLIETO CaMOKOHTpOIJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ IIOBEJIEHHUE, CIIOCOOHOCTh aJalNTUPOBAaTHCA K SMOIMOHAIbHBIM
U3MEHEHHUSIM U MPOSBIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAllMHU, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTM)KEHHIO LEIM U YCIeXy,
ONTHMHU3M, NHUIIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBaTh €r0 TpU OCYLIECTBICHMH KOMMYHMKAIUM, CIIOCOOHOCTh K COYYBCTBUIO H
COIepeKUBaHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLINX CHOCOOHOCTH BHICTPaMBATh OTHOIIEHUS C APYTUMH
JFOIbMU, 3200TUTHCS, IPOSBIISITH MHTEPEC U pa3pemiaTh KOH(IUKTHI;

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

IIPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apryMeHTbl JPYIMX JIOJAEH @IpU aHalu3e pe3ysbTaToB
NESITENIbHOCTH;

IPU3HABATh CBOE MPABO U MPaABO JPYTUX JIOEH Ha OIUOKHY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eloBeKa.

npeomMemHmbix:

ITP6 1 chopmMHpOBAaHHOCTH MPEACTABICHUN O POJIM U MecTe (U3UKH M ACTPOHOMHH B
COBPEMEHHOM Hay4yHOHl KapTMHE MHpa, O cHCTeMOoOpasyroouell ponu (U3UKUM B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHMKH M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJ€ POCCUWCKUX U
3apyOeKHBIX Y4YCHbIX-(QU3UKOB B pa3BUTHE HAyKH; IOHUMaHHE (PU3NYECKOH CYLIHOCTH
HaOJII0JaEMBbIX SBJIEHUH MUKPOMHPA, MAKPOMHUPA U MEramMHpa; IOHUMaHUE POJIU aCTPOHOMUHU B
IIPAKTUYECKON NEATENbHOCTH YEJIOBEKAa M JAJbHEHIIEM HayYHO-TEXHMYECKOM Pa3BUTHU, POJIU
¢u3uku B GOPMHUPOBAHUU KPYro3opa ¥ (GyHKIHOHATIHHON IPaMOTHOCTH Y€JIOBEKA JIUIsl PELICHUS
IPAKTUYECKUX 3a7a4;

ITP6 2. copmupoBaHHOCTH YMEHHMIl pacro3HaBaTh (hU3MUECKHE SIBJIECHHS (IIPOLECCHI) U
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OOBSICHAT, KX HA OCHOBE M3YyUYCHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHETHOE JIBIDKEHHME, CBOOOJHOE TAJCHHWE TeJ, JBM)KCHHE 1O OKPY>KHOCTH, WHEPIIHSI,
B3aMMOJICHCTBHE Tel, KojebaTenbHOe ABM)KEHUE, PE30HAHC, BOJHOBOE ABIKEHUE; MUQQy3us,
OpOYHOBCKOE JBWIKEHHE, CTPOCHHE KHIKOCTEH W TBEPIBIX TeJ, M3MEHEHHE o0beMa Tell MpHu
HarpeBaHuu (OXJAXKJIEHWH), TEIUIOBOE paBHOBECHE, HWCHApeHHE, KOHJEHCAIs, IJIaBJICHUE,
KpUCTAJUIM3aLMsl, KUIEHUE, BJIAXHOCTh BO3AYyXa, CBS3b CpEIHEW KUHETHUYECKOW DHHEPTHU
TEIUIOBOTO JIBIKEHHUSI MOJIEKYJ ¢ a0COTIOTHOM TEMIEpaTypol, MOBLINICHNE AaBIICHUS Ta3a MpU
€ro HarpeBaHUM B 3aKpPbITOM COCYJE, CBS3b MEXAY NapaMeTpaMH COCTOSIHHMS Tras3a B
M30MpoLeccax; MEKTPU3ALNS TEJ, B3aUMOICUCTBUE 3apsA10B, HArPEBAHUE IPOBOJIHUKA C TOKOM,
B3aMMOJICCTBME MArHUTOB, JJICKTPOMAarHWTHAs WHAYKLHS, JCHUCTBHE MAarHUTHOIO IOJsS Ha
NPOBOJHUK C TOKOM U JABIKYIIMHCA 3apsif, JJIEKTPOMArHUTHBIE KOJE€OaHUS ¥ BOJHBI,
MPSIMOJIMHETHOE ~ pacmpoCTpaHEHHWE CBETa, OTpPaXEHWe, NpeoMJIeHHe, WHTepdepeHIns,
Tudpakus ¥ MOJSpU3alusl CBETa, JUCTEepCUsi CBeTa; (HOTOANEKTpUdYecKuilt 3QeKT, CBETOBOE
JIaBJICHUE, BO3HUKHOBEHUE JIMHEWYATOrO0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAs paJInOaKTUBHOCTb;

[IP6 3. BrmameHuWe OCHOBOMOJATAIONIUMU (PU3UUYECKUMHU TOHSATHUSMH ¥ BEIUYMHAMH,
XapaKTepU3yIOMUMH (U3UYECKUE TMPOLECChl (CBSI3aHHBIMU C MEXaHUYECKUM JBUIKCHHEM,
B3aUMOJICICTBHEM TeEJI, MEXAaHMYECKUMHU KOJICOAHMSIMH W BOJHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEILIECTBA, TEIJIOBBIMU MPOLECCAMU; JJIEKTPUUYECKUM W MAarHUTHBIM IOJISIMH,
AJICKTPUYECKUM TOKOM, OJJICKTPOMATHUTHBIMH KOJICOAHHUSAMH W BOJIHAMH, ONTHYECKUMHU
SIBJICHUSIMU;  KBAaHTOBBIMU  SIBIICHUSIMM, CTPOE€HHMEM aroMa W aTOMHOIo  sjpa,
PaaMOAaKTUBHOCTHIO);  BJIAJICHUE OCHOBOIOJATAIONIUMHU  aCTPOHOMHUYECKUMH  TOHSATHUSIMH,
MO3BOJSIIOIMMHM  XapaKTepU30BaTh IMPOLIECCHI, MNPOUCXOIAIIME Ha 3BE3/1aX, B 3BE3IHBIX
CHUCTEMax, B MEXTaJIAKTUYECKON cpejie; NBIKEHHE HEOCCHBIX TeJ, HSBOJIONHMIO 3BE31 U
Bcenennoi;

[Ip6 4. BnageHWEe 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPHUSMHU (3aKOH BCEMHUPHOTO
tarorenus, I, II mu III 3axkoHbl HproTOHA, 3aKOH COXpaHEHUs MEXAHUYECKOW DHEPrUH, 3aKOH
COXpAaHEHUS  HMITYJbCa, MPUHLIMN  CYNEPHO3UIMU  CWJI, MPUHLOHUI  PABHOIMPABHOCTH
VHEPLUHUAIBHBIX CUCTEM OTCUETA; MOJEKYJISPHO-KMHETUYECKYK) TEOPUIO CTPOCHUS BELIECTBA,
ra3oBbI€ 3aKOHBI, MEPBBIM 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsaa,
3akoH Kynona, 3akoH Oma 11 yyacTka 1enu, 3akoH Oma JiIsl MOJHOM 3JEKTPUYECKOM LIeTnH,
3akoH [[xoyns - JleHua, 3aKOH 3JE€KTPOMAarHMTHOM WHIYKIIMH, 3aKOH COXPAHEHUS JHEPIUH,
3aKOH MPSMOJIMHENHOTO PaclpOCTPAHEHHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETAa; 3aKOH COXPAHEHUS OJHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHMsT MacCOBOIO 4YMCIa, MOCTynarsl bopa, 3akoH
pPaauoOaKTUBHOTO pacraja); YBEpPEHHOE HCIOJIb30BAaHWE 3aKOHOB M 3aKOHOMEPHOCTEH MpH
aHanu3e (PU3NIECKUX SBICHUI U MPOLIECCOB;

[IP6 5. ymMeHue yuuThIBaThb I'pPaHUIBl NPUMEHEHUS HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepualibHasi TOYKA, WHEpLMAIbHAs CHUCTEMa OTCUETa, WUJICAJIbHBIM Tra3; MOJEIH CTPOSHHUS
ra3oB, JKMJKOCTEH W TBEPHABIX TEJ, TOUYECUYHBIN ICKTPUUYECKUU 3apsij, sAepHAas MOAENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnn GU3NIECKUX 3a/1ay;

[TP6 6. BaieHue OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCTIOIB3YEMBIMH B (DH3HKE:
MPOBOJIUTH TPSMBIE U KOCBEHHBIC M3MEPEHUsT (PU3NYECKUX BEJIMYWH, BBHIOMpAs ONTHUMAJIbHBIN
croco0 H3MEpEeHUss M HUCIOIb3ysl HM3BECTHBIE METOJIbI OIEHKH MOTPEITHOCTEH W3MEpPEHUH,
MPOBOJIUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYHMH C HMCIOJIB30BAHMEM MPSIMBIX
U3MEPCHUH, OOBSICHATH IMOJYYCHHBIC PE3YJIbTaThl, MCIONb3Yys (U3NUCCKUE TCOPUH, 3aKOHBI U
NOHATHUSA, W JIeJaTh BBIBOJABI; COONIONATh TMpaBuia Oe30MmacHOro Tpyda MpU TMPOBEACHUU
UCCJICIOBAHMI B paMKaxX Y4eOHOTO IKCIIEPUMEHTA U YIeOHO-HCCIICI0BATEIBCKON ICITEILHOCTH
C HUCIOJIb30BaHUEM LHU(POBBIX HW3MEPUTENBHBIX YCTPOHCTB U J1TaOOPATOPHOIO O0OPYIOBaHMUS;
c(hOpMUPOBAHHOCTh TPEACTABICHUM O METOJaX TMOJYYEHHUS HAYYHBIX aCTPOHOMHUYECKHUX
3HAHUM;

[IP6 7. chopMUPOBAHHOCTH YMEHHUS pelIaTh pacUYEeTHBIC 3aJaud C SIBHO 3aJaHHOMN
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(¢u3n4YecKOil MOJIeNbl0, MCIONB3Ysl (U3NYECKHE 3aKOHbI M MPHUHLUIBI; HA OCHOBE aHAJIN3a
yCIIOBUS 33]]a4l BHIOMPATh (U3UUYECKYIO MOJIENb, BBIACIATh (DU3HMUECKUE BETUYUHBI U (OPMYJIBL,
HEOOXOIMMBbIE /ISl €€ PELIeHUs, MPOBOAUTh PACUYEThl U OLIEHUBATh PEATbHOCTH IMOJyUYEHHOTO
3HaueHusl (U3MYECKON BEIMYMHBI, pellaTh KaueCTBEHHBIE 3a/ayd, BBICTpaWBasl JIOTMYECKU
HENPOTUBOPEUYMBYIO LIENIOUKY PACCYKIEHHUM C ONOPOI HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU
U pu3HYECKUE SBICHMUS;

[Tp6 8. chopMUPOBAHHOCTH YMEHUS MPHUMEHATH IOJYyYEHHbIE 3HAHUS Ui OOBSICHEHUS
yCIIOBUHM MPOTEKaHUS PU3NYECKUX SABJICHUHN B IPUPOJE U ISl IPUHATHS MPAKTUYECKUX PEIICHUN
B TIOBCEJHEBHOW JKM3HU [UId oOecredeHuss Oe30MacHOCTU MpH OOpalleHUH ¢ ObITOBBIMU
npubopaMu M TEXHUYECKHMHU YCTPOMCTBAMM, COXPAHEHMsI 370POBbsI M COOJIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MOBEJCHUS B OKpY’Kalollel cpeje; MOHMMaHUE HEOOXOAUMOCTH MPUMEHEHHS
JOCTHKEHUM (PU3UKU U TEXHOJIOTUHN AJIsl PAllMOHAIIBHOTO IPUPOIOTIOIH30BAHUS;

IIp6 9. cdopmMHUpPOBaHHOCTH COOCTBEHHOW MO3ULMHU [0 OTHOIICHUIO K (U3NYECKOH
nH(popMalMY, TOJy4aeMON W3 Pa3HbIX HCTOYHUKOB, YMEHHH HCHOIb30BaTh LU(POBBIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALMN W TPEACTaBICHUS Y4eOHOH H
HAYYHO-MOMYJISIPHOM MH(pOpMAIUH; pPa3BUTHE YMEHUN KPUTHUECKOIO aHalIW3a IMOIydaeMon
UHpOpMaLIUY;

[Ip6 10. oBnageHwe yMeHUSIMH paboTaTh B TPYMINE C BBHINOJIHEHUEM pPa3IMYHBIX
COLMAJIBHBIX POJIEH, IJIAHUPOBATh PadOTy IPYIIIbI, PAMOHAIBHO PACIpPEAETATh 1eATeNbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsX, aIeKBaTHO OLIEHWBATH BKJIAJ Ka)/I0r0 U3 yYaCTHUKOB TpPYMIbI B
peleHne paccMaTpuBaeMoi pooIIeMBl;

[1p6 11. oBnagenue (chopMUPOBAHHOCTD MIPEACTABICHHI ) MPABHJIAMH 3aITUCH (PU3UIECKUX
(dhopmyn penbedHO-TOUEUHON crcTeMbl 0003HaueHuit JI. bpaitns (s ciaensix U cnaboBUISAIIIX
o0ydJaromumxcsi).
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KOMILVIEKT OINEHOYHBIX CPEJICTB TEKYIIET'O KOHTPOJIA

OPU3UKA

09.02.06 CETEBOE U CUCTEMHOE A IMUHUCTPUPOBAHUE

CucreMHbIN AAMHHHCTPATOP
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1.ITACITIOPT ONEHOYHBIX CPEJCTB

Martpuua y4eOHbIX 3aJaHU I

HanMmeHoBaHue TeMbl

Buja KOHTPOJIBLHOIO 3aJaHusl

BBenenue

CamocrosTenbHas  pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetu Internet

[Ipaktrueckoe 3aHsTHE: (B
TOM yucie B Qopme

MPAKTUYECKON MOJITOTOBKH):

[loaroToBka K onpocy

Tema 1. Mexauuka

CamocTtositennbHast ~ pabora:
paboTa ¢ KOHCHEKTOM, MOUCK
nHpopmanuu B cetu Internet

[IpakTnueckoe 3ansATHE: (B
ToOM uucie B (opme
MIPAKTUYECKON NOJITOTOBKH):

IloaroroBka K
CTaHIAPTU3UPOBAHHOMY
TECTY

Tema 2.
TePMOJAMHAMUKH

OCHOBBI

MOJIEKYJISIpHOM ~ (U3MKH U

CamocrosiTenbHas pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetn Internet

[Mpaktiueckoe 3aHsTHE: (B
TOM yucie B Qopme
MPAKTHYECKOM MMOITOTOBKH):

IlogroroBka K
3aJJaHUSIM, OIPOCY

TCCTOBBIM

Tema 3. DyieKTpoAMHAMHKA

CamocrosiTenbHas pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetu Internet

[Mpaktiueckoe 3aHsTHE: (B
TOM yucie B Qopme
MPAKTHYECKOM MMOITOTOBKH):

IToaroroska K ompocy
BrinonHenne mpakTHYECKUX
3aJaHul

Tema 4. Konebauusa v BOJTHBI

CamocTtosiTennbHast ~ pabora:
paboTa ¢ KOHCHEKTOM, MOUCK
nHpopmanuu B cetu Internet

[Ipaktnueckoe 3ansitue: (B
TOM uucie B dopme
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1.
2.

3.
4.
3.

6.

MIPAKTUYECKON OJITOTOBKH):

[TonroroBka K  pEHIEHUIO
KpOCCBOpJia

Tema 5. OnTuka

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

IIpakTnueckoe 3ansATHE: (B
ToM 4yucie B (Qopme
MIPAKTUYECKON NOJITOTOBKH):

[ToxroroBka K OIpoCy
BrinonHenne npakTUYECKHX
3aaHui

Tema 6. Di1eMeHTBl KBAHTOBOM (PU3UKH

CamocrosiTenbHas pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetu Internet

[Mpaktiueckoe 3aHsTHE: (B
TOM yucie B Qopme
MPAKTHYECKOH MMOITOTOBKH):

HOL[FOTOBK& K TE€CTOBBIM
3aJaHusAM

Tema 7. OBomronusa Beenennoi

CamocrosiTenbHas pabora:
paboTa ¢ KOHCIIEKTOM, TIOUCK
nHpopmanuu B cetu Internet

[Mpaktiueckoe 3aHsTHE: (B
TOM yucie B Qopme
MPAKTHYECKOMN MMOITOTOBKH):

IToaroroska K ompocy
Brinonnenune mpakTHYECKUX
3aJaHul

KoHTtposbHBIE  TECTBI 1O
UTOraM Kypca

2. OIIMCAHHME OHEHOYHbBIX ITPOLHEAYP 110 TIPOTPAMME

Bonpocul k onpocy

®dusuka — (yHIaMEHTaIbHAS HayKa O MIPUPOJIC.

EcTtecTBeHHOHAyUYHBI METOJA IO3HAHHUSA, €ro0 BO3MOXHOCTH M TPaHUIIbl MPUMEHHUMOCTH.
OKCHEpUMEHT U TEOpUs B IPOLIECCE MO3HAHUS TPUPOJIBI.

MopenupoBanue GU3NIECKUX SBICHUN U TIPOIIECCOB.

Ponb 3kcriepuMeHTa U TEOpUHU B NIPOLIECCE MO3HAHUS IIPUPOLBL.

Odusnueckas BenuwduHa. [lorpemHocTH M3MepeHW ¢GuU3NYeCKuX BenWYMH. DU3HYECKHe
3aKOHBI.
['panupl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

BBenenune
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7.

[TonsiTHE O PU3NYECKON KApTUHE MUPA.
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Tema 1. Mexanuka

Tecmosvle 3a0anus

Bapuanr 1
Ne Bomnpocsl BapuaHnTbl 0TBETOB
3a/1aHuA
1 ITo rpaduxy onpeneauTs NPOEKIMH CKOPOCTH U J =-10M
MPOEKINH MIEPEMEIICHUS OT BpEMEHH A) x s.=10t:
1 J._ =102
B) ¢ ;s =10t;
10—
51 J =-10&
> O) € s=-10t;
te J, =0
710 R
J. =102
E) ¢ .s.=-10t.
2 BpeBHO MIIBIBET MO peKe, OHO MOKOUTCS OTHOCUTEIBHO | A)IUIBIBYIIEH HABCTpEUy JIOJKE;
B)06epera;
C) npucranu;
J1)OOTOHSIONIETO TEII0X0/1a;
E)BojbI1.
3 Manburk Opocui BEpTUKAIbHO BBEPX MSUUK U A)25m;
noiman ero uepes 2 c¢. Beicota Ha koTopyto nojHsuics | B)15Mm;
Ms14 paBHa (ConpoTHUBIIEHHEM BO3AYyXa MOXKHO C)5m;
npenedpeus (g = 10 m/c?) 0)2,5m;
E)10m.
4 Tpu ueTBepTH CBOETO IMyTH aBTOMOOWIIb MPOIIET CO A) 90km/u;
CKOPOCTBIO Jy =60xm/x, OCTJIbHYIO YacTh IIyTH — CO B) 70wm/u;
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CKOPOCTBIO J, =80mkm/u. Cpenusiss CKOPOCTh ©) ggKM;q’
aBTOMOOWJIS Ha BCEM IIyTH paBHa Jlig 6 41121\1\: /;I’
Jopoxka umeeT GpopMy MpsIMOYToJIbHUKA, MEHbILIAS A) 0 u 49m;
cTopoHa Kotoporo 21 M, a 6ombimast — 28 m. Uenosek, | B) 28m u 21wm;
JIBUTasiCb paBHOMEPHO, IIPOILIEI BCIO TOPOKKY. [Ipn C) 21m u 28m;
3TOM €ro MyTh U NEPEMEILIEHUE PABHBI M) 0u0;

E) 98m u 0.
JIBa moe3na uyT HaBCTpeuy ApYT APYyry cO A) 180m;
cropocTsvu 91 =30KM /Iy =S4T e ayenn B) 150wm;
B IIEPBOM I10€3/1€ 3aMEYaeT, YTO BTOPOIl 1oe3/ ©) 1201?4;
IPOXOJUT MUMO HETO B TEUEHHE BpEMEHHU t = 6c. fg 28;[/[’

I[J'II/IHa BTOPOTO IIOC31a

JlBa roesza uayT HaBCTpedy APYT ApYyTy: OAMH
pa3roHseTCs B HAIIPABJICHUH HA CEBEp; APYrou —
TOPMO3HT B K0’)KHOM HamnpaieHuu. Hampasnenus
CKOpOCTEU M YCKOPEHUH

A) cKOpOCTe HE COBIAJIal0T; YCKOPEHU COBIIAJAIOT;

B) cxopocTeit CoBIaiarT; yCKOPEHH HE COBITAIAI0T;

C) coBmaaaror;

JI) ckopocTH MOT'YT COBITaJIaTh U HE COBIAAATh, YCKOPEHUS
COBIMA/IAIOT;

E) ckopocTu He COBIafar0T, yCKOPEHUs MOT'YT COBIIaJaTh U HE
COBIA/IATh.

Ha pucynke npuBeieHa TPaeKTOPHSI TBUKCHUS
matepuanbHoi Touku (KLMMP). Moayns
MepeMEeIICHIS paBEeH

A) 10m;
B) 5m;
C) 3m;
) 12m;
E) Tm
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1

1

1 1 1 |

I I | I T

1 2 3 4 5 6

0

9 Heob6xoaumo nepenpaBUThCsl B CTPOTO A) B nanpaniienuu 4;
POTHBOIOJIOXKHYIO TOUKY Oepera peku. CKOpocTb B) B nanpasnenuu 5;
JIOJIKH OTHOCHUTEJILHO BOJIBI B JiBa pa3a OOJIbIIe C) B namnpasnenunu 1;
CKOpPOCTH TeUeHHUs pekH. BpiOepuTe HampaBieHne ) B nanpasnenuu 3;
CKOpPOCTH JIOAKH. E) B nanpasnenuu 2.
—

34
1 5
10 JIBa myTHUKA HAUMHAOT JABUKEHHUE U3 OJHON TOUKH C

MTOCTOSTHHOM U OJIMHAKOBOM CKOPOCTHIO 5 KM/4.
JIBM)KEHHE ITyTHUKOB NPSMOJIMHENHOE. YTOJI MEKIY
BeKTOpaMH X ckopoctei 60°. IlyTHuKY yaansoTcs
JIPYT OT JpYyTra CO CKOPOCTHIO

A) S5N2xm/u :
B) 10xm/u;
C) 2,5kM/4;
JI) Skm/u;

E) 5\/310%/1{_
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Bapuanr 2

Ne Bonpocsl BapuaHTbl 0TBETOB
1 PaBHOYCKOpEHHOMY ABM)KEHHIO, IPU KOTOPOM BEKTOp yCKOpeHUs HampasieH | A) Toiubko 1;
IIPOTUBOIMOJIOXKHO BEKTOPY CKOPOCTH, COOTBETCTBYET rpauK B) 1, 2.3;
A C) Tonbko 2
1 JI) Tonbko 3;
E) 1,3.
2
3
»t.c
2 Teno nBUXKETCS MO OKPYKHOCTH C MOCTOSIHHOM 1O MOAYJIIO CKOPOCThIO. Eciii | A) HE U3BMEHUTCS;
CKOPOCTb YBEJIMYHTH B JIBa Pa3a, a pauyc OKPYKHOCTU OCTaBUTh B) ymenbmuTcs B 4 pasa;
HEU3MEHHBIM, TO LIEHTPOCTPEMUTEIBHOE YCKOPEHHE C) yBenuuutcs B 2 pasa;
) ymensbIuTes B 2 pasa;
E) yBenuuntcs B 4 pasa.
3 TpamBaii, ABUTAsACh OT OCTAHOBKH PaBHOYCKOPEHHO, mpoiuen myTs 30m 3a 10c. | A) 4,5m/c;
B kon1e myTr oH IproOpEN CKOPOCTh B) 7,5m/c;
C) 9w/c;
) 6Mm/c;
E) 3m/c.
4 Ha pucynke npeacrasieH rpaduk 3aBUCUMOCTH IIyTH, POIIEHHOTO A) 20m;
BEJIOCUNIEAUCTOM, OT BpeMeHHU. [y Th, MpoiiIeHHbIN BETOCUNIEANCTOM 3a B) 12m;
WHTEpBaJ BpeMeHHu oT t;=1c¢ 1o t;=4c, paBeH C) 15m;
1) 3m;
E) Om.
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15 .
12f~-=~====-=--- '
L
9r-----"-7 . !
st
at--/ 1
R
0 12 34 5 —tc
[Toe3x e mosIoBUHY BPEMEHU t CO CKOPOCThIO Ji =T0km/u, o MIOJIOBUHY 3) g(S)KM// +
BPEMEHH — CO CKOpOCTLIOJ 2 =30KM /4. Cpe s cropocTs moesna C; 4OEE /2:
) 50xm/4;
E) 42xm/4.
VpaBHEHHE KOOPAUHATHI aBTOMOOMIA X = 100+4t-3t%, rae koopauHata X - BM, | A) -6 METPOB;
Bpems t - B cek. KoopanHara aBToMOOWIIS B HAYalIbHBII MOMEHT BPEMEHHU B) -3 meTpoB;
paBHa C) 3 metpa;
M) 4 meTtpa;
E) 100 meTpoB
ITpu crkopoctu 30 M/c Bpems moJTHOTO TopMOKkeHus 15 ¢. Monynb BekTopa A) 2m/c?;
YCKOpPEHHs paBeH B) 450 m/c?;
C) 3 m/c?;
J0) 15 m/c?;
E) 0.

Ecnu conporuBienue Bo3ayxa npeHeopeb, TO IBUKCHUH TE, OPOIICHHBIX
BEPTHKAIBHO, TOPU30HTAIBHO | IO YTIIOM K TOPU30HTY OOIIUM SIBJISIETCS TO,
49TO

A) BO Bcex Cilydasx JABM)KEHUE IPSIMOIMHENHOE;

B) BO Bcex ciydasix ABH)KEHHE PABHOMEPHOE;

C) HauanbHast CKOPOCTh 3HAYUTENILHO OO0JIbIIE
CKOpPOCTH MaJICHHUS;

J1) BO Bcex ciydasix TeJo ABMXKETCS C YCKOPEHHUEM g;
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E) Ha4daJibHAasA CKOPOCTh 3HAYUTCIILHO MCHBIIIC
CKOPOCTHU MMaJICHUA.

9 [To rpaduky 3aBUCUMOCTH MOJYJIsI CKOPOCTH OT BPEMEHH OIPEeITuTe A) 18m/c?;
YCKOpEHHUE NPSIMOIMHEWHO IBUXKYILErOCs Tela B MOMEHT BpeMEHHU t=2c. B) 3m/c%;
C) 9m/c?;
N 4,5m/c?;
E) 12m/c?.
—p
t.c
10 C Oamrnu BbicoTO# 10M Opochiy Msid BEPTUKAIBHO BHU3 ¢ HAYAIIBHOM A) y=10-2t+10¢%

CKOPOCTBIO 2M/C, IPH 3TOM YpaBHEHHME JABUKeHHs Msada (g=10m/c?)

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

D) y=10+2t-10t%;
E) y=10-2t-5¢.

OTtBeThI K TecTaM «MexaHuKa»

Ne Bapunanra Bapunant 1 Bapuant 2

Ne 3apanun
1 B I
1 E E
3 C Dl
4 E E
5 E b
6 B E
7 A A
8 B A
9 E B
10 i E

51




Tema 2. OcHOBBI MOJIEKYJIAPHON (PU3NKH M TEPMOAUHAMUKHI

Tecmoesvle 3a0anus

Bapmuanr 1

1. Bannon BMecTuMocThio V) = 0,02Mm3, cozepKanuii BO3AyX moj AasinenueM p; = 4-10°T1a,
COEIMHSAIOT ¢ GAIOHOM BMECTUMOCTBIO V) = 0,06M3, M3 KOTOPOro Bo3yX Bbikaya. Haiitu
JaBJICHUE P,, YCTAHOBUBIIEECS B cocyax. TemmnepaTypa NOCTOSIHHA.

A) 10T]a.

B) 10~°T]a.

C) 2-10°a.

D) 10*ITa.

E) 10°Ta

2. Vxaxute ycnosue miasanus tena (F, — Apxumenosa cuia).
A) mg>Fy;

B) mg<F,;

C) mg=Fa.

D) mg<<F,;

E) mg>>F,

3. B HekoTopoM mporiecce IaBlieHHe WAeaTbHOTO Ta3a YMEHBIIMIOCH B 3 pasa, a 00beM
yBenuuuiics B 2 pa3za. Macca rasza — const. [Ipu 3ToM TemnepaTypa rasza

A) yBenuumiach B 2 pasa;

B) ymenbmunace B 3 pasa;

C) ymenbmunacse B 1,5 pasa;

) yBenuuunacs B 1,5 paza;

E) YMEHBIIMIACH B Jépaza.

4. T'a3 B konmuecTBe 1 kmonb npu aasienun 1 MIla u temneparype 127°C 3anumaet 06bem
(R=8,31/1/monp-K)

A) 0,1055m3;

B) 0,3324m3;

C) 0,3m3;

J1) 1,055m%;

E) 3,324m°.

5. I1nor, caenannbiii u3 10 6pesen 06bemoM 110 0,6 M3 kaxmoe (700Kr/M>, Pyora=1000kr/Mm?),
MMeeT MaKCUMAJIbHYIO TIOBEMHYIO CHITY

A) 17 kH;

B) 42 xH;

C) 60 xH;

) 19 H;

E) 18 xH.

6. B 5kr rasa conepxures 15-10%° monekys. Mossipaas Macc raza pasHa (N;=6,02-10%*monb ")
A) 30-103kr/mMoub;
B) 10-10~kr/mMoub;
C) 20:1073kr/mMob;
J1) 50-1073kr/MoB;



E) 40-107*kr/Mob.

7. YToObI pu NOCTOSTHHOM JaBJICHUU T'a3a ero TeMIlepaTypa yMeHbIInIach B 3 pa3a, 00beM rasza

HYXHO

A) yBenu4uTh B 6 pas;
B) He u3MeHsTh;

C) ymeHb1IuTH B 3 pasa;
J1) ymeHbIINTS B 6 pas;
E) yBenuuuTts B 3 pa3za.

8. Jlnst narpesanus 100r ceunna ot 15 10 35°C Hago coobmuts Temy 260 JIK TEmIoThI.
Onpenenurs ero yIeiabHy0 TEIIOEMKOCTb.

A) 260 x/(kr-K);

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

C) 0,26 x/(xr-K);

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

E) 130 Jx/(xr-K).

9. Eciu Macchl MOJIEKYJT pa3IMUHbBIX UJI€aIbHBIX TA30B Pa3IndaloTcs B 4 pa3a, a TeMIEpaTyphl
ra3oB OJIMHAKOBBI, TO CPEIHUE 3HAUEHUS KBaIPATOB CKOPOCTEU MOJIEKYI

A) OTMHAKOBBI;

B) otnuuarotes B 2 pasa;

C) oTmuarotcs 8 pas;

1) otnnuarotcs B 4 pasa;

E) otnnyarotcs B 16 pas.

10. B xoopaunarax P, T u3o0paxeHsl n30X0psl (Macca ra3za 0JIMHaKOBa BO BCEX MPOIECCaX).
MaxkcumManbHOMY 00bEMY COOTBETCTBYET Ipaduk

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

Bapuanr 2

1.Ha nuarpamme p — V npuBeaeHsl rpaduky ABYX IPOLECCOB WCAIBHOTO rasa: MpH Mepexoe

n3lB2us2s3.
P 1
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DTO poLecchl

A) N3o6apHoe oXJTaKIeHUE U N30TEPMHUUECKOE PACITUPECHHE;
B) N3o00apHoe pacuipeHre 1 M30TEPMUIECKOE CKATHE;

C) HU306apHO€e HarpeBaHue U U30TEPMUUECKOE PACIIUPEHUE;
1) N300apHoe HarpeBaHue U U30TEPMUYECKOE CIKATHE;

E) N3o0apHoe oxnaxkaeHne u H30TePMUYECKOE CKATHE.

2. Ecu macca MoJIeKyJTbl IepBOTO HI€aTbHOTO Ta3a B 4 paza 00bIlIe MacChl MOJIEKYJIBI BTOPOTO
ras3a, a TeMIepaTypbl 00OHUX Ta30B OJMHAKOBHI, TO OTHOIIEHUE CPEIHUX KBaIPATHYHBIX

CKOpOCTEW MOJIEKYJI Ta30B Ji

A) 1/4;
B) 1/2;
C) 2;
1) 8;
E) 4.

2 paBHO

3. B 6amtone 06beMoM 30 aM° HAXOAUTCA BOAOPO 1o AaiaeHreM 5 MIla mpu Temmeparype
27°C. Onpenenure Maccy rasa, CuuTas BOJAOPOJ UACATbHBIM Ta30M.

By, =207 L2 p =g 314 9

e ° MOb mone XK g

A) 1,2kr,

B) 0,24kr;

C) 0,12xr;

J) 60r;

E) 12r.

4. Ipy oXIa)IeHUH UAEATBHOTO Ta3a ero TeMneparypa ymensmmiack ot 711°C no -27°C. Tlpu
3TOM CPEJIHSASI CKOPOCTh TEIIOBOTO JIBHIKEHHSI MOJIEKYJT YMEHBIIIMIIACH B

A) 3 pa3a;

B) 2 pasza;

) \/2pa3 :
i V3P

E) 4 pa3za.

5. TeMHepaTypy CMCECH, HOJ’Iy‘-IeHHOfI HpI/I CMCIIMBaAHUHU IIByX pa3HBIX )KHI[KOCTCﬁ C pa3HBIMI/I
TEMIIepaTypaMu, MOKHO BBIYHCIIUTH 110 GOpMyIIe
t ot
142
A) 2 2
f, +t,
B) 2 ;
myt, +m,t,
m, +m
c o

ol 6,0,

c, +c
o o

cmyt, +c,m,t,

E) G +tc,m,
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6. KonnuecTBo BeniecTBa B kKele3HoH oTiamBKe 06beMoM 28-107° m* paBHO (oTHOCHTENBHAS
aToMHas Macca xkele3a 56 I/MoIlb, IIIOTHOCT Xkenesa 7,8-10° kr/m?)

A) 436,8kr;

B) 218,4xr;

C) 23,5-10%¢ monekyut;

1) 3900 moub;

E) 1800 momb.

7. Ha p.V-auarpammMe u300paskeHO HECKOJIBKO H30TEpM UaeanbHoro raza. Hanbomnee Bricokast
TeMIepaTypa COOTBETCTBYET N30TepMe

A)1; B) 2; O)5; ) 4; E) 3.
8. Hucno moneky:, coneprkamuxcs B kKamie Boabl Maccoit 0,2 rpamma

—»

S =18507° =N, =6,0240” yom ™' 2

e MOJIb @

A)6,7-102;  B)6,7-10%; C) 6,7-10%; D) 6,7-10%1; E) 6,7-10%,

9. ITpu xoHaeHcauu 20 r BOJSHOTO Nlapa npu 100°C BBIIETHUTCS KOTHUECTBO TEIIOTHI
(r=22,6-10° [Ix/xr)

A) 4 xJIx; B) 4,55 xJIx; C) 900 [dx; ) 455 JIx; E) 45,2 x/Ix.
10. Temneparypa, mpu KOTOPOIl CpeAHsA KBaIpaTUYHAsI CKOPOCTh MOJIEKYJ KHUCIOpOoaa
_ B =3210"° L2 g =831 0
J =400m/c, pania € MOJb monb XK @
A)515K; B)411K; C) 205 K; 1) 309 K; E) 104 K.
ITaJIOHbI OTBETOB
Ne papuanra Bapuanr 1 Bapmuanr 2
3aJaHus
1 E C
1 C B
3 C C
4 E B
5 E E
6 C I
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Bonpocel k onpocy

Omnpenenenue uaeaabHOro raza

OcHoBHble nosoxxeHusst MKT

Jloka3arenbcTBa K KoMy noioxxkennro  MKT
[TosicHUTB 3aBUCUMOCTD CHJI MOJIEKYJIIPHOTO B3aUMOJEHCTBUSI OT PACCTOSHHS
OrnpezesieHre OTHOCUTEIBHOU MOJIEKYJISIPHON MacChl
Onpenenenre MOJISIPHOM MacChl

UYro onpeaenseT uncio ABoragpo?

Uem 00ycOBIEHO JaBieHUe Ta3a?

Omnpenenenue TemMnepaTypsl

10. Uto o3HauaeT abCOMIOTHBIN HYIb TEMIIEPATYPhI?

11. ®usnaecknii cMbIc kKoddduiuenTa boasimana

12. Onpenenenue n30MpoIeccoB

13. 3akon boitng-Mapuotra

14. 3axon I'eii-JItoccaka

15. 3akon Hapins

16. 3akon JlanbToHa

17. Onpenenennie MKT

18. Onpenenenre TEpMOAMHAMUKHI

19. Onpenenenne TEMIOBOr0 paBHOBECHS

20. Yto Takoe BHYTPEHHSIS SHEPrUs?

21. OnpeneneHne KOJIMYECTBA TEIIIOTHI

22. PabGoTa B TepMOIUHAMUKE

23. IlepBblii 3aKOH TEPMOIMHAMUKH

24. Y10 TaKoe TEIUIOBOU ABUTrATENb?

25. Onpenenenue aauabaTHOTO Mpolecca

26. Uto takoe KIIJ?

27. UneanpHas TEIIoBasi MallnHa

28. OnpenaeneHue yaeabHON TEMI0EMKOCTH

29. Onpenenenue yaenbHOM TEIUIOTHI TJIaBJICHUS

30. OnpenenieHne yAeIbHON TEMJIOTH TapOOOpa3oBaHUs

XA B WD —

Tema 3. DieKTpoAMHAMMKA

Bonpocwl k onpocy

1. DIEeKTPUUECKUM TOKOM HA3bIBACTCH ... 3apSHKCHHBIX YacTHIL. (Hanpaesnennoe ynopsaoouennoe
osudiceHue.)

2. Enqununa snexkTpudeckoro conpoTusiaeHus. (1 Om.)

3. ®opmyna 3akoHa Oma 11t yuactka uenu. (I=U/R)

4. OCHOBHOE JIEUCTBHE IEKTPUUIECKOTO TOKa. (Maenumnoe)

5. MouHocTh paBHa OTHOLIEHUIO pa0bOTHI KO ... (Bpemenu.)

6. 3aKOH O TETUIOBOM JCHCTBUU TOKA MIPUHAMICKUT ... (orcoyrio-Jlenyy.)

7. Ilpu mocnenoBaTensHOM CONPOTHUBICHUN TPOBOHUKOB HAIPSHKEHUE TIPSIMO
MPOTIOPIUOHANBHO ... (Mx conpomuénenuro.)

8. Kak HailiTu o0111ee COnmpoTHBIIEHNE TPOBOIHUKOB, COSTUHEHHBIX
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napamiensHo? (1/R=1/R;+1/R; R=R;R»/R;+R;)

9. ITpy4nHON COMPOTHUBIIECHUS SIBISECTCS B3aUMOJICUCTBUE JIBHXKYIIIUXCS

9JIEKTPOHOB C ... (Monamu Kpucmaniuyeckou peuemxu.)

10. YcnoBueMm CyIecTBOBaHMSI SJIEKTPUUECKOTO TOKA SBIBIETCS HATMYKUE CBOOOIHBIX 3aps0B

u ... (Hanuuue snexmpuueckozo nous.)

11. Eqununa 9/1C. (1 B.)

12. DnexkTpudeckoe COMPOTHBIICHNE 3aBUCUT OT JJIMHBI POBOJHUKA, TUIOMIAH TONIEPEYHOTO
cedyeHus u ... (Pooa mamepuana.)

13. Bce moTpeOuTenu HaXOASTCs MO OJHUM U TEM K€ HANPsKEHUEM

nipu (IlapannenvrHom coeounenuu.)

14. DnexkTpudeckoe HAMPsHKEHUE U3MEPSIOT ... (801bmMMempoM), KOTOPBIM TOIKEH

UMETH ... (bonvuoe conpomusnenue.)

15. ®opmyna paboTel 35eKTpUdecKoro Toka. (A=IUt A=FRt ,=U?/R*t)

16. 1 kBt*4 equanna ... (Pabomuwi)

17. ®opmyna DJC. (E=Acm/q)

18. KopoTkoe 3aMbIKkaHHe BO3HHUKACT, €CIH ... (Buewnee conpomusnenue yenu mano.)

19. AMnepmeTp BKJIto4aeTcs B uenb. (Ilociedoeamensho.)

20. ITpu napamieIbHOM COEIMHEHNH CHJIA TOKA B HEPA3BETBICHHON YacTH

1enu pasHa ... (Cymme cun moxos 8 pazgemenenusx: l,; =I; + 1)

21. CTopoHHHE CHIIBI B OTJINYKE OT KYJIOHOBCKHX ... (Henomenyuanvhoi.)

22. Cuna Toka paBHa MPOU3BEACHUIO CKOPOCTHU ABUKCHUS JICKTPOHOB, UX 3aps/ia, TIOIIAIN
MIOTIEPEYHOTO CEYCHHS TPOBOJIHUKA H ... (Konyenmpayuu snexmponos.I=enSV.)

23. DAEKTpUUYECKUN TOK B MPOBOJIHUKE co3AaeTcs ... (C80000HbIMU d/IeKMPOHAMIL.)

24. ®opmyna 3akoHa Jxoynsa-Jlenna. (O=I°Rt.)

25. Ilpu napamienbHOM COeIMHEHUH CHJIa TOKa MEHBIIIE B TOM IPOBOJIHUKE, TIe
compoTuBIieHue ... (borvuie.)

26.Ilone, B M1000M TOYKE KOTOPOTO CHJIa ACMCTBHS HA MArHUTHYIO CTPENKY OJUHAKOBa IO
MOJIYJIIO U HaIlPaBJICHUIO (0OHOPOOHOE MACHUMHOE);

27.CunoBoe 1ofe, IeHCTBYIOIIee Ha ABIKYIIHUECS JIEKTPUUYECKUE 3apsia U Tena (MacHumuoe);
28.Enununa snexrpoemkoctd B CU (Dapao);

29.Enununa marautHou nHaykuuu B CU (Tecna);,

30.Kakoe mosie 00pa3yroT MOpOKIArOIINE APYT IPyTra MepEMEHHBIE JIEKTPUUECKOEe U MAarHUTHOE
nofe (21eKkmpomazHumuoe);

31.CiocoOHOCTh pa3HOMMEHHBIX 3aPSAIO0B (npumsacueamscs);

32 .Enununa uHAyKTUBHOCTH (I enpu);

33.0cHOBHasI XapaKTePUCTUKA IIEKTPUUECKOTO OIS (HANPAHCEHHOCD);

34.YcTpoiicTBO, MpeaHa3HAYCHHOE M HAKOIUICHUS 3apsiia U SHEPTUH DIEKTPHUUECKOro MO
(konoencamop);

35.YTto HaxoauTCs MKy IJIACTUH TUIOCKOTO KOHACHCaTopa (Ousiekmpux);
36.I1onoXKuTenbHBIN HOCUTENH 3apsiaa (npomon);

37.0TpunaTenbHbI HOCUTEND 3apsaa (91eKmpon).

38 Kyna wnampaBieH BEKTOP MarHUTHOM WHAYKIMH TIOJS B TOYKE A, HaxoIAIlIECHCS HAa OCH

KpyTOBOT'O TOKa? (61paso)

38. B uém 3awiouaercs SBJICHHE DJCKTPOMATHUTHOM WHAYKUUH (68 noA6leHuu moka 6
NPOBOOHUKE NPU nepecedeHut UM MASHUMHO20 NoJis)

39. ABnenue Bo3HUKHOBEeHHA DJIC MHAYKIMM B IIPOBOAHMKE B PE3y/bTaTe€ MU3MEHEHMs TOKA B
HEM HA3BIBAIOT... (CAMOUHOVKYUELL).

40. Tloyemy MarHMTHOE IOJIe BCErja SBIsETCS BUXPEBBIM monem? (l[lomomy, umo cunoswvie
JIUHUU MASHUMHO20 NOJIAL 8Ce20d 3aMKHYMbl.)
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4]1. Kak Ha3pIBalOTCA JMHUHU, BJAOJIb KOTOPHIX B MAarHUTHOM IIOJI€ pACMOararoTcs OCH
HEOOJIBIITUX MAarHUTHBIX CTPETIOK( MacHummbie)

42. Yto TaKkoe 3JIEKTPOMATHUT (KamyuwKa ¢ Hcele3HbiM CepOeyHUKOM GHYMPIL)

43. V Kxakoro u3 IOJIIOCOB MpOsBIsETCS Haubosiee CUIbHOE MAarHUTHOE JEHCTBUE Yy MarHura
(60311€ 0OOUX NONIOCOB)

44. VIcTOYHUK 3JIEKTPUUECKOTO MOJIS: (:1F000H 3JIEKTPUUECKH 3apsi)

45. B npoBOJHMKE OTCYTCTBYET 3JeKTpuueckoe mnoisie. Kak ABMXKyTCS B HEM CBOOOJIHBIE
3apsOKEHHBIC YaCTHIIBI? (XA0MU4HO)

IIpakTHYeckasi MOATOTOBKA:

Pazpabotate npe3eHTanuo 00 y4eHbIX, BHECIINX 3HAUUTEIIbHBINA BKJIA/l B pa3BUTHE

NMEKTPOAUHAMUKH. [10ArOTOBUTE MHCTPYKIUIO IO paboTe C ANEKTPUUECKUMU prbopaMu

Pazpabotate npe3eHTanuio no Teme: «JIEeKTPOU3MEPUTEIIbHBIE IPUOOPHI».

Ha ctenne ymeTs pacno3HaTh KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPHI U X Ha3HAUCHUE.
Ilpakmuueckue 3a0anus

3aganue 1 DnekrpocTaTuka

VYcnoue Tpu onuHakoBeIX TouedHbIX 3apspa ql=q2=q3=1 HKn Haxomsarcs B Bakyyme
BEpILMHAX PAaBHOCTOPOHHErO TPEYrojbHUKAa co cTopoHOM 1=20 cM. Ompeneiautb MOIyJb U
HanpasiyieHue cuiel F, neiicTByrolel Ha OMH U3 3aps 0B CO CTOPOHBI IBYX JPYTHX.

Pewenne

[To 3akony Kynona, cuia B3aumoieicTBusl MKy AByMs 3apsiaamu paBHa: F =14 w ¢ € 0 open
ql|-openq?2|r2F=14nee0ql-q2r2 Tak kak 3apsiael paBHbl, TOF 1 =F2=14n1ee0q2r2
F1=F2=14nee0q2r2 Cuny F3 MoXHO HallTU U3 TreOMETPUUYECKMX COOTHOLIEHMH MJisi
paBHOCTOpOHHETO TpeyronbHuka: F3=2F 1 cos30°=12nee0q2r2-cos30F3=12-3,
14-8,8-10-121-10-9-1-10-94-10-2-0,86=0,4-10—-6H
F3=2F1co0s30°=12nee0q2r2-cos30F3=12-3,14-8,85-10-121-10-9-1-10-94-10-2-0,86=0,4-10-6H
Otgert: 4 mxH.

3ananue 2 [TocTOSHHBII TOK

VYcnosue: onpenenure cuily TOKa B IMPOBOJHHUKE, €CIM €ro conporTuBieHue paBHO 60 Owm, a
HanpspbKEeHUe Ha KOHLax npoBogHuka 120 B.

Pemenune: 310 Kiaccuueckas 3amadya Ha 3akoH Oma Juid yyacTKa L€NH, MO KOTOpOH Teder
nocTossHHBIN TOK. [1o 3akony Oma: [=U R1=12060=2 A I=URI=12060=2 A
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Ortset: 2A.

3ananue 3 DIeKTpOMarHUTHAS UHIYKIUS

VYcnosue B ogHOpomHOM MarHuTHOM Tosie ¢ uHayknuer B=0,4Tn c wactroroit 480 o6/Mun
paBHOMepHO Bpamaercss pamka. Ilnomane pamku S=200cMm, B pamke copepxurcs N=1000
BUTKOB. Kakoe wmrHoBeHHoe 3HadueHue IJIC cooTBeTcTByET yrily mnoBopora pamku B 30

rpagaycoB?
Pemenne: CormacHo 3akOHY SJEKTPOMArHUTHOW WHIYKIIMH, MTHOBeHHOe 3Hauenume OJIC
MOXHO ormpenenautb mo ¢opmyne: € = — N d @ d t e=-Ndddt MarautHeii notok D,

MIPOHU3BIBAOIINIA BPALIAIOIIYIOCS PAMKY, H3MEHSETCSI BO BpeMeHH 110 3akoHy: @ = B S cos o t
o = 2 n© n ®=BScosoto=2nn udpdepeHuupys mo BpeMeHHU BBIpAKEHHE Ui MArHUTHOTO
notoka, BeipazuM DJIC: d dDdt=d(BScosot)dt=—BSosinote=NBSosinot
d®dt=dBScoswtdt=-BSwsinote=NBSwsinot [logcraBuM Bblpa)keHue I YIJIOBOM YacTOThHI U
BeuMCIUM: €e=2TnNBS:-sinot=2-3,14-8-1000-0,4-2-10—-2-0,5=201 B
e=2nnNBS-sinot=2-3,14-8-1000-0,4-2-10-2-0,5=201 B

Ortset: 201 B.

3amanue 4 MaruutHoe 1oJjie

Vcnosue. Ilo mmmHHOMY TpsSIMOMY TOHKOMY mpoBoay TeudeT Tok cuioil [=10 A. Kakosa
MarHuTHasi MHAYKIWs B moss, co3maBaeMoro NmpoBOJAHMKOM B TOYKE, YJAJICHHOM OT HEro Ha
paccTosiHue =5 cM.

Pemenue

I o moxy

MarnuTtHoe 1ojie 0eCKOHEUHO JJIMHHOTO MPOBOJAHUKA C TOKOM 00Ja/JaeT OCEBOW CHMMETPHEH.
3HaueHWe MarHuTHOM HWHIYKUMM BO BCEX TOYKAaX, JIekKAIIUX HA OKPYXKHOCTH B
NEePIEHANKYISIPHOW TIPOBOJHUKY IUIOCKOCTH, Oynmer oamHakoBo. [lo 3akony bwuo-Capapa-
Jlanmaca: B=pn 012 nr B=p02nr

Pemenne : IloncraBum 3HayeHus ¥ BeraucauMm: B=1,25:-10-6-102-3,14-5-10—2=30
-10—6 T aB=1,25-10-6-102-3,14-5-10-2=30-10-6 Tn

Otset: 30 mxTo.

3amanue 5 Pabora u MOIIHOCTH TOKA
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VYcnosue KakoBa paboTa 351eKTpHUECKOro TOKa B Mas/IbHUKE, €CIIM CHJIa TOKa B IIeTH paBHA 2 A,
a comnportupieHue nassbHUKa — 40 Om? Bpems paGotel nasmbHuka — 15 munyT. Kakoe
KOJIMYECTBO TEIJIOTHI BBIJEIINTCS B NAsUIbHUKE 3a 3TO BpeMs?

Pemenue Ilo 3akony /[xoyns-Jlenna, korna no HEMOABMKHOMY MPOBOJAHHUKY COMPOTHBIIEHUEM
R Teuer Tok, Boizensercs komuuecTBO TEIIOTE: A Q =1 U At=12 R A t AQ=IUAt=I2RAt 310
u ecTb pabota Toka: A = A Q A=AQ IloacraBum 3HaueHus U BeraucanM: A =12 R At=4-40 -
900 = 144 « J| x A=I2RAt=4-40-900=144 x/]x

Nk W=

Sl S

10.
11.
12.
13.

Ortsert: 144 x/Ix.
Tema 4. Kos1ed0anue 1 BOJHLI

KpoccBopa

10

11

12

13

JpeBHerpeueckuil y4€Hsblii, KOTOPbINA BBEN IIOHATHE aTOM.

Pycckuil yuéHblil, BbIBEJI ypaBHEHUE COCTOSIHUS UACAIBHOIO ra3a.

Hewmeuxwuii ¢puzuk, B 1920 rogy uamepusa CKOpOCTb JBHKEHUS MOJIEKYII.

Benukuii pycckuil yu€Hbli, pa3Buil MOJEKYIIPHO-KMHETHYECKYHO TEOPHUIO.
Opaniysckuit ¢pusuk, B redenue 10 et padoran B Poccun, skcriepuMeHTaIbHO BbIBEI
YPaBHEHHUE COCTOSHMS UICATIBHOTO Ta3a.

Benukuit aHrmMNUCKUM y4E€HBIN, B 4ECTh KOTOPOTO HA3BAIM €AMHUILLY U3MEPEHUS JHEPTUH.
@paniy3ckuid GU3NK, OTKPBUT 3aKOH H30TEPMUYECKOTO TpoIiecca.

AHTIIMHCKUI y4EHBIN, BBENT aOCOMIOTHYIO LIKATY TEMIEpPaTyp.

WranesHckui y4€HBIN, ONPEEIH KOJMYECTBO MOJIEKYJI B OJTHOM MOJIE BELIECTBA.
Hewmenkuii yuéHslii, Bpad, OIMH U3 COAaBTOPOB 3aKOHA COXPAHEHUS YHEPTUU.

Benukwnii Hemenkuii yu€Hblid, 00BICHIWIT OPOYHOBCKOE JIBHKCHUE.

Hewmenxwuii puzuk, chopmyarpoBai BTOpOil 3aKOH TEPMOJUHAMUKH.

AHIIIUNACKUN yUEHBIN, OTKPHUI 3aKOH JaBJIEHUS CMECHU T'a30B.
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Knrogepoe cioBo: TEOpHsi, KOTOpask ONMUCHIBACT MPOLECCHI, HE YUUTBIBASI MOJIEKYJISIPHOE

CTPOCHUC BCIICCTBA.

OT1BeTnI
Kpocceopo.

Jemokput
Menneneen
[ITepn
JlomoHoOCOB
Knaneiipon
Jxoynb
Mapuortt
KenbBun

. ABorazapo
10. Maiiep

11. DitHmTelin
12. Knaysuyc
13. anpToH.

o e

Tema 5. OnTuka
Bua koHTpOJISI — OonIpoc

Bonpocwl k onpocy

1. IIpupona cBera. CKOPOCTh pacpOCTPaHEHHs] CBETAa. 3aKOHBI OTPAXKECHHUS M MPEIOMIICHUS
cseta. [lonnoe orpaxkenue. JInnzel. ['na3 kak ontuueckas cuctema. OnTudeckue npudophl.
2. BomHoBBIE cBolicTBa cBeTa. MHTepdepenmus cBera. KorepeHTHOCTh CBETOBBIX JIYYCH.
Nurepdepeniiuss B TOHKMX TuleHKax. Ilomockl paBHOW Tommmebl.  Kombma HeroToHa.
Hcnonb3oBanne nHTEp()EpEHITNY B HAYKE U TEXHUKE.
3. Mudpakuus cseta. Judpakuus Ha menu B napajuieabHbIX dydyax. JudpakunoHHas pemeTka.
[TonsTre o ronorpaduu.
4. Tlonmapuzanusi mnonepeyHblx BoJH. [lomspuzanus cBera. J[BoitHOE JydenmpesoMIICHHE.
[Tonsapouasl. Jlucnepcus cera.
5. Bugpel cnektpoB. CriekTpsl ucnyckanusi. CeKTpbl MOTJIOICHHUS.
6. YieTpaduoneToBoe U HHPpakpacHOoe u3NydeHHUs. PeHTreHoBckwe yyun. VX mpupona u
CBOMCTBA.

Ilpakmuueckue 3ad0anusn

3aganne 1 Ha uHTEpDHEPEHIIUIO

VYcnoBue: mpu Kakol JUIMHE BOJIHBI MOHOXPOMATUYECKOT'O CBETA, MMaIal0IIer0o HOPMaabHO Ha
MBUIBHYIO TUICHKY (n=1,3) TommuHo 0,1 MKM, OTpa)K€HHBII CBET OyIeT MAaKCUMAJIBHO
YCUJIGHHBIM B pe3yJibTaTe HHTephepeHIIn?

Pemenne Ontuyeckast pa3HOCTh X0a MPU UHTEPGEPEHLIUN B TOHKUX TJIEHKaX B OTPAKECHHOM
cBere paBHa: A=2d Vn2—sin 2 a — A 2 A=2dn2-sin20-A2 Tak KaK MajgeHue HOPMAIBHOE, TO
=0 0=0, a 3HaynT sin o = 0 sino=0. Torga: A=2dn—A 2 A=2dn-A2 Makcumym
Habmomaercsimpu A=kA, k=0,1,2...A=k\ k=0,1,2... 3aauuT: kA=2dn—-A2A=4dn
2 k+ 1 kA=2dn-A2A=4dn2k+1 [Ins k=0k=0u k=1k=1 nonygaem: A,0=4dn=4-10—-7-
1,3=4-10-7MmA1=4dn3=1,33-10— 7 m A0=4dn=4-10-7-1,3=4-10-
TMA1=4dn3=1,33-10-7m

OtBeT: A0=4-10—7m; A1=1,33-10—7wmA0=4-10-7m; A1=1,33-10-7m. 3amava no
OTITHKE

3ananue 2 Ha UPPAKIHIO
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VYcnoBue: Ha TU(PAKIMOHHYIO PEUIETKY, coaeprkaiyto 400 mTPUXOB HA MM, MTaJaeT HOPMAJIbHO
MoHoxpomaTHueckuii cet (600 HMm). Halitu oGmiee unciio nudpakiinOHHBIX MAaKCUMYMOB,
KOTOpBIE JAa€T ITa pelIeTKa.

Pemenne YpaBuenue nudpakunoHHoi pemetky umeet Bua: d sin @ =k A dsinp=kA Makcumym
HaOmromaetcs mpu sin @ = 1 sing=1: d=kmax A k m a x =d A d=kmaxikmax=dA Tak kak
niepuos pemeTky paBeH d =1 nd=In, o k max =1 n A kmax=1n\. [Tonygaem: kmax=14-
105-600-10—-9=4,17 kmax=14-105-600-10-9=4,17 k m a x = 4 kmax=4 OOmiee
KOJIN4eCcTBO MakcUMyMOB: N=2kmax+1=2 -4+ 1 =9 N=2kmax+1=2-4+1=9

Orser: 9.

3agaua 3 Ha noAPU3ALUIO

VYcenoBue Yroa Mexy III0CKOCTAME ITPOMYyCKaHUs NOJsipu3aTopa U ananuzaropa paseH 30°. Bo
CKOJIBKO pa3 YMEHbIIAETCS] MHTEHCUBHOCTD CBETA, BBIXOJAIIETO U3 aHAJIN3AaTOPA, ECIIA yroJl
YBEIIMYUTH 10 45°.

Pemenue Ilocne npoxoxaenus nomnsipuzaropa umeem: I 1 =12 10 [1=1210 ITocne
MIPOXOXKICHUS aHamu3aTopa ¢ yueroMm 3akoHa Mamoca: 12 =11 cos 2 ¢ [2=I1cos2¢ Toraga: I 2
=1210cos 2 ¢ [2=1210cos2¢ 3nauut: [ '21"2=cos2¢@ 1 cos292=cos230cos245=1,
5 121"2=cos2@1cos2¢p2=cos230cos245=1,5

Otser: B 1,5 paza.

3agaua 4 (reomeTpuyeckas ONTHKA)

VYcaoBue: Ha paccenBarolLyI0 JIMH3Y BOJb IJIaBHOW ONTHUYECKOH OCHU MajaeT napauieabHbIi
My4YOK CBETa AMAMETPOM 5 cM. 3a JIMH30M Ha paccTosHuu 20 cM OCTaBJICH dKpaH, Ha KOTOPOM
HOJyYaeTcsi Kpyrioe CBeToe MATHO quamerpoM 150 mm. OnpeaenuTs B ¢M ri1aBHOE (POKyCHOE
paccTosiHue JIMH3bL. Perienue

D=130 1

=30 2

=200 »ma

Jnist pereHus 3a1a4M BOCIOIb3yeMcst OPMYIIOi TOHKOM JIMH3BI, a TAK)Ke M0A00neM
TpeyrosbHUKOB. M3 pucyHnka BumHO, uto: D d = f + L f Dd=f+Lf Beipa3zum nckomoe
paccrosiane: D f=df+dLf=dLD-d=500-200150—-50=100 mM=10 cw™m
Df=df+dLf=dLD-d=500-200150-50=100 mm=10 cm OtBert: 10 cm.

3agaya 5 (reomeTpuueckasi ONTHKA)

VYcnoBue Beimykiiblit MEHHCK U3TOTOBJIEH U3 CTEKJIA C ITOKa3aTesieM npesnomieHusi n =1, 5
n=1,5. Pagnyc kxpuBH3HBI BITyKJION OBEpXHOCTH R 1 =22 ;4 ¢ m R1=224 cm, pannyc
KPUBH3HBI BOTHYTOM MOBEpXHOCTH R 2 =46 ,2 ¢ M R2=46,2 cm. Kak u3menutcs pokycHoe
paccTosiHAe 3TOH JTMH3BI B BOJIE 110 CPABHEHUIO C (POKYCHBIM PACCTOSIHUEM B BO3IyXe?
Pemenune 3aBUCUMOCTD (DOKYCHOTO PAcCTOSIHUS OT PaJNyCOB KPUBU3HBI JIMH3bI BHIPAKAETCS
¢dopmynoit: 1 f=(n—1)(1R1+1R2) If=n-11R1+1R2 Ecau nuH3y NOMECTUTH B BOJY TO
(oxycHOe paccTosiHue OyJeT yBEIMUUBATHCS, TAaK KaK OTHOCUTENIbHBIN MOKa3aTeb
npeoMIIeHus sl Tpanull Boga/ctexkiio n0=nne=1,51,2=1, 25 n0=nn8=1,51,2=1,25
OyJeT MEHBIIIE HCXOIHOTO 7S TpaHuIbl Bo3ayx/cTekno. 1 fBo3zayx=(1,5—-1)(122,4-
146,2)fBo3nyx=86,9 cmlfBoma=(1,25-1)(122,4—-146,2)fBoga=
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173,9 cmfBonma—fBo3nyx=173,9-86,9=87 cwm lfBoznyx=1,5-1122,4-
146,2fBo3myx=86,9 cm1fBoga=1,25-1122,4-146,2fBoga=173,9 cmfBona-fBozmyx=173,9-
86,9=87 cM

OTBeT: GOKyCHOE pacCTOSIHUE YBEIUYUTHCS Ha 87 CM.

Tema 6. Ji1eMeHTbI KBAHTOBOM (PU3UKHU
IIpakT4eckoe 3aganue (mecm)

Bapuanm 1
1. Kakoi1 3apsi okaxkeTcs Ha ABYX LIMHKOBBIX IJIACTHHAX, OJJHA U3 KOTOPBIX 3apsKeHa
MOJIOKUTEIBHO, & IPyTasi OTPUILIATEIBLHO, €CIIM UX O0IYYUTh yIbTPa(UOIETOBBIM CBETOM?
A. 06e rutacTiHbI OyTyT UMETh OTPHULIATENIbHBIN 3apsiz
b. o0e mutacTuHbl Oy IyT KUMETh TOJOKUTENbHBIHN 3apsiT
B. Onna nnactuna OyeT UMETh MOJIOKUTENIbHBIN 3apsil, a Apyras OTpULATEeIbHBIN
I".06€e macTUHbBI OKaXXyTCsl HE3apsSKEHHBIMU

2. Kakue daxTopsl onpenenstor KpacHyto rpaduily Goroaddexra?
A. BeleCTBO aHO/IA

b. BemecTBO Katona

B. Ot gacToThl cBeTa, MaJaroNIero Ha MOBEPXHOCTh aHOa

I'. Ot yacToTHI CBeTa, MAJAIOIIETO HAa TOBEPXHOCTh KaTO1a

3. Kak u3MEeHHUTCS CKOPOCTh BBUICTAIOIIMX M3 BEIIECTBA DJIEKTPOHOB, €CJIM YACTOTA
00JTy4aromero cBeTa yBeIuuuTCs?

A. yMeHbIIUTCA

b. yBenuuurcs

B. He usmenurcs

I'.HeT BepHbIX BapUaHTOB OTBETA

4. JInHa BOJIHBI OOJTy4arOIIero CBETa YMEHBIIIIACH B 2 pa3a. Kak nu3aMeHmnach pabora BpIX0/1a
JJIEKTPOHOB?

A. yMEHBIIUTCS

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapUaHTOB OTBETA

5. Kak MoxHO 00BsicHUTH siBieHue hoTorpdexra?

A. TOJIBKO BOJTHOBO# Teopuel cBera

b. TOnBKO KBaHTOBOM TEOPUEN CBETA

B. BoyIHOBOM M KBaHTOBOW TEOPHSIMU CBETA

I'.TosIBKO ¢ TOMOIIBIO TEOPHUH IINEKTPOMArHUTHOTO 1oJIsi Makcsesa

6. I1pu ocBerieHny MIacTUHBI 3€J€HBIM cBeTOM (oTo3(dexra HeT. byneT nmu oH HabmoaaThes
pu 00Jy4YEHUH TOM )K€ MIIACTUHBI KPACHBIM CBETOM?

A. HeT

b. na

B. Henp3s TOUHO OTBETUTH

I".HeT BepHBIX BapuaHTOB OTBETA

Bapuanr 2

1. Kak 3aBucHT 3anuparoliee HanpspkeHUue (OTOTOKA OT JUTMHBI BOJIHBI 00JTy4aroIiero cBera’?
A. IpsIMO MPOMOPIIMOHATILHO JIJTUHE BOJHBI

b. 06paTHO POMOPIIMOHAIEHO JJIMHE BOJTHBI

B. PaBno mimHe BOJTHEI
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I'.HeT BepHBIX BApUaHTOB OTBETA

2. Kak u3MeHUTCS CO BpEMEHEM pa3psii OTPUIATENBHO 3apsyKEHHON IMHKOBOW IMJIACTUHBI, €CITU
ee 00Jy4uTh yIbTPaPUOICTOBBIMU JTydaMu?

A. yMeHbIIUTCSH

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapHAHTOB OTBETA

3. Pabota BbIXO/a 37EKTPOHOB € MOBEPXHOCTH 11e3us paBHa 1,9 5B. Boznukner nmu potosrddext
1o/ JEUCTBUEM M3TYyUYEHUs, UMEIOIIET0 ATUuHY BOJHBI 0,45 MKkM?

A. HEe BO3HMKHET

b.Bo3HUKHET

B. HegocTaTo4HO HCXOMHBIX JAaHHBIX JJII OTBETA

I'. Henp3s1 TOUHO OTBETUTH

4.Yemy paBHa SHEprusi, Macca U UMITYJbC (POTOHA JUIs PeHTreHoBCKUX Jryuelt (7=1018 I'y)?
OTBETUTH

A. 6,62*%10°'° Tx; 7,3*%1073%kr; 2,2*10 2% kr * m/c

B. 6,62*%107'7 JIxx; 7,3*10-3%r; 2,2*%10 -2° kr * m/c

B. 6,62*1071 JIxx; 7,3*103*kr; 2,2%10 23 kr * M/c

I'. 6,62*%107" JIxx; 7,3*%1073%r; 2,2*%10 -7 kr * m/c

5. PyGunOBBIi Jasep 3a Bpems t=2*%1073 ¢ uznyuaer N=2*10'° kanTtoB Ha miuHe BOJIHbI 690 HM.
Haitgure MouiHOCTh N1a3€pa.

6. Kakoii [yinHBI BOJTHBI CIIEYET HAIIPABUTH JIyUd HAa TOBEPXHOCTH IIMHKA, YTOOBI MaKCHMaIIbHAS
CKOpocTh (oT0371eKTpoHOB Obli1a paBHa 2000km/c? KpacHas rpanuna gortosddexra st LHHKa
paBHa 0,35 MKMm.

OtBeTbI.
Ne 3amanua 1 2 3 4 5 6
Bapuanr 1 b b b B b A
Bapuanr 2 b A b A 2,9 kBt 83 HM
Tema 7. DBoonusa BeesieHHOM
Bonpocul k onpocy
1. Crpoenune u paszsurue Bcenennoi. Hama 3Be3nHas cucrema — Il'anaktuka. [lpyrue

ranakTuku. beckoneunocts Beenennoit. [lonsTre 0 kocmMotorum.
2. Pacmmpsromascs Bceenennas. Mogaens ropsueit Beenennoit. CTpoeHue u IpOUCXOXKAECHUE
lNamakTuk.
3. OBomronus 3Be34. I'unoresa npoucxoxaeHuss ColHEYHON CUCTEMBI.
4. Tepmosinepubiii cunres. IIpobnema TepmosiaepHoil sHepretuku. DHepruss ConHLa U 3BE3.
Opomonus 38e31. [Ipoucxoxnenue ConHEUHON CUCTEMBI.

Ilpakmuueckue 3ad0anus

3apanme 1 Omnpenenure maccy FOmurtepa 1o ABMKEHHIO e€ro cmyTHHKa Mo, eciw crmyTHUK
oOpamaercsi Bokpyr lOmmrepa mo kpyroBoil opbute Ha pacctosHuu a = 422*103 km, ¢
epruoaoM T= 1,769 CyT.

64



3aganmne 2 Bo ckonbko pa3 3Be3qa CBEpXTHraHT co cBetuMocThio B 10000 L Gombmie, yem
3Be€3/la TJIaBHOM MOCJEI0BATEIbHOCTH, €CIM UX TeMIepaTypbl OJWHAKOBBI M paBHbl 5800 K?

3aganue 3 Omnpenenure Maccy Mapca no ABumkeHMIO ero crnyTHuka Jleiimoca, cpenHee
paccTosHue KoToporo nao TutaHetel a=23 000 kM, mnepuon oOpamenus 1,26 cyrT.

3aganne 4 Bo BpeMs BEIHMKOTO MPOTUBOCTOSHUS Mapca, Korjga oH cOnmu3mics ¢ 3emiied Ha
paccrosiaue 0,4 a. e., u3MepeHHbIH yriioBod auamerp Mapca Obul paBeH 23. Omnpenenute
JTMHEWUHBIN JIAaMETp Mapca.

3ananue 5 Korga 3emns 4 sHBaps HaxonutTcs B nepurenuu, CoiHIE ABUXKETCS MO HEOy ¢
yIJI0BOM ckopocThio 61 B cyTku, a 4 urons, korga 3emis B adenuu 57 B cyTtku. Onpenenute
9KCLIEHTPUCUTET 3eMHOI OpOUTBHI.

3ananue 6 Bo Bpems Bembiky Ha CouiHIE ObLIIO BBIOPOIIEHO 00JaKO IUIa3Mbl CO CKOPOCTBIO
1000 xm/c. 3a kakoe BpeMsi OOJAaKO IUIa3Mbl, JABHTasiCh C MOCTOSHHOW CKOPOCTBIO, JTOCTHTHET

3emiu?

Kpurepnn onienku pesyiapraTa TECTUPOBAHMS

Orenka (cTangapTHas) Ornenka

(TecToBble HOPMBI: % MPAaBUIIBLHBIX OTBETOB)

«OTIUYHO» 80-100 %
«XOPOIIIO» 70-79%
«YJIOBJICTBOPUTEIHHOY 50-69%
«HEYAOBJIETBOPUTEIBLHO» Mensbie 50 %

Texkymuiit KOHTPOJIb
3ananue aasa JOK

1 BapuanT
1. Onpenenuts Mossipuyto maccy Al (amomunus), C2H50H (cniupTa)

2. B nuBuiickoit mycteine Jamtu-JIyt B 2005 rony TepmMoMeTpsl
nokaszaiu + 70 °C. Ckonbko 3T0 no mkaie KeapBuHa?

3. Kakue HpI/I60pH HCIOJIB3YIOT IJIA U3MECPCHHUA BJIA’)KHOCTH Bo3z[yxa?

4. 3anummTe 0CHOBHOE YPaBHCHUEC MOJICKYJISIPHO- KHHETHIECKOMN TCOpHU.

5. 3nas mocrostHHy0 ABoragpo N = 6103 mons™!

Moutekyisl NaCl (moBapeHHOM coun)

., HAaAuTe Macecy

6. Kakxosa macca 100 monb pryTn?
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2 BapuaHT

1. Onpenenuth MossipHyto Maccy F (dTopa), CuSO4 (MmenHoro Kymopoca).

2. 21 nrons 1983 rona B AHTapKTHKE Ha cTaHIIMU «BOCTOK» Temmeparypa
ynaina a0 - 89 °C. Ckonbko 310 1o mkane Kenssuna?

3. B kakux arperaTHbIC COCTOAHUAX MOT'YT HAXOOUTCH BCIJ_[CCTBa?

4. 3anumuTe ypaBHEHHE COCTOSHUS UACATBLHOTO rasa.
(ypaBHenune MenneneeBa-Kaneipona)

5. 3Has noctosHHy0 ABoraapo Na = 6:10%° mons ., HaiiguTte Maccy
MoJiekysl O2 (kuciaopona)

6. Kakoe xonmuectBo BemiecTBa coaepxxurcs B 10 rp. Boabi?
ITAJI0HLI OTBETOB

Bapuanr 1
10m
1. M (Al) =27 MOJb
KT
M (C2H50H) =46monn
2.T=70°C +273=343 K
3.I'urpometp, ncuxpomeTp ABrycra.
X
4. P=3n+E
Pemenue:
5 JlaHo:
i M=m0 *NA
102 5
M (NaCI) =59 * MOJb M
mO=nA

NA =6 * 10%* moap™
m0==9,8 = 10728kr.

mO0-?
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6.JlaHo:

V =100 mons

M (Hg)=201 *

m-?

1M (F)=19* 1©

u'!

Pemrenue:
m
=M
EKrI
MOJb m = M
m =201 *107 %100 =20,1 kr
Bapuant 2
Kl
MOOb

Er

—a
M (CuSO4)= 160* 1% iomm

2. T=-89"C+273 =184 K

3.TBépnoe ,xunkoe ,raz000pazHoe

Pemenne :
M=m0 * NA

M
mO0 =~nA

22+ 1w

m
P*V=M R*T

m0=6 = 1028 = 5,3 * 10728 kr

5. HaHo:

M(02)= 32 *

Na = 6 *10%% mouab™

mO -?
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6./1ano: CcHu Pemrenue :

m=10Tp 0,01 xr m
L =M
M (H20)= 18 *
0.01
-7 /=18 +103 =
0,55 moip

KoHTpoJibHbIE TeCThI 110 UTOTaM Kypca

1. U3MeHeHUe HANPaBJIEHUS PACIIPOCTPAHEHHsI CBETA HA TPAHUIIE Pa3/ieia IBYX Cpel:

a) NpesioMIIeHue +

0) pacmipeeneHue

B) IIEpEHAIPaBIICHUE

2. [Ipo3payHoe TeJ10, OTPaHUYEHHOE C(hePUIECKUMU MOBEPXHOCTSAMM:
a) CTeKJIO

0) nmuH3a +

B) JIyma

3. CKoJIbKO CylIeCTBYET 3aKOHOB OTPAKeHUs CBeTa:
a) 4

0)3

B) 2 +

4. YacTHYHO OCBEeIIEHHAA 00J1ACTh:

a) MOJIyTeHb +

0) CBETOTCHD

B) TE€Hb

5. JIuHusl, BA0Jb KOTOPOil pacnpocTPpaHseTCs CBeT:
a) My40K CBeTa

0) MoToOK

B) JIy4 +

6. Tesia m ycTpoiicTBa, B KOTOPBIX 0/ BO3/IeliCTBMEM MAJAaK0IIero Ha HUX CBeTa
NPOUCXOISAT 3aMeTHbIe H3MEHCHMS:

a) U3JTy4JaTesu CBeTa

0) npuéMHUKH cBeTa +

B) OTpakaTeJM CBETa

7. UCTOYHMK CBeTa, CO3AAHHbIN NPUPOIOI:

a) UCKYCCTBEHHBIN

0) IpUpPOAHBIA

B) €CTECTBEHHBIN +

8. TBépable Tes1a NpU HATPEBAHMU:

a) paciupsroTcs +

0) ocTaroTcs MPEeKHUMHU

B) CYyXaroTcsl

9. C noBpIlIeHHEM TEMIIEPATYPbI CKOPOCTH Xa0THYECKOI0 ABUKEHUS MOJICKYJI:
a) ocTa€res MpekHen

0) yMeHbIIAeTCs

B) yBeIUUMBaeTcs +

10. HammeHnbmas MoJIeKyJ1a:

a) MOJIeKyJia BOJI0pO/ia

0) Mosekysa renus +

B) MOJIEKYJIa a30Ta
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11. Campblii J€érkuii aTom:

a) aToM Bojopoja +

0) aToM KHCIIOpoJia

B) aTOM TeJIus

12. Ha ceroansi y4éHbIM H3BeCTHO 0oJ1ee ... pa3JIMYHBIX THIIOB ATOMOB:
a) 150

6) 100 +

B) 200

13. OcHoBaTe/Ib TEOPHH AHOMAJIHI 3¢MHOI'0 MarHeTH3Ma:
a) [TunpunkoB +

6) Ilymroit

B) YMOB

14. B yém u3MepsieTcss MOIHOCTD:

a) BOJIBT

0) HKOyIb

B) BaTT +

15. B kakoM Beke ObLT OTKPBIT 32KOH COXPAHEHHSs JHePIrUu:
a) 19 +

0) 18

B) 20

16. DHeprus, 00ycJI0BIeHHAS XAa0THYECCKUM JIBHKEHUEM YACTHI TeJIa U UX
B3aUMO/elCTBUEM:

a) IepeMeHHas

0) BHyTpeHHss +

B) MIOCTOSTHHASI

17. YacTh MeXaHMYECKOI IHEPruM, 00yCJAOBICHHAS IBHKECHUEM TeJI:
a) MOTEHIMAJIbHAs SHEPT U

0) mocTOsSIHHAs YHEPIUsI

B) KUHETHYECKasl SHEPTUs +

18. Exununa usmepenusi padorsi:

a) amriep

0) TKOyIb +

B) 4ac

19. ABTOp 00111€ii TEOPUM OTHOCUTEJIHLHOCTH:

a) HertoToH

0) 'amoB

B) DUHIITENH +

20. KTo Ha onbITe yCTAHOBMJI 3aKOHBI JIEKTPHYECKUX CHJI:
a) MakcBein

0) Kynon +

B) Dapaneii

21. Pazgen puznkm, M3ydyarommii ;KuBble TeJa:

a) ounodusuka +

0) runpodusuka

B) reopusnka

22. PusuyecKue BeJMYUHBI, KOTOPbIE 321aI0T TOJbKO YMCI0BBIMU 3HAYEHUSIMHU:
a) YHUCeIIbHbIC

0) ckasipHble +

B) €IMHUYHBIC

23. HanpaBJ/ieHHbIil 0TPe30K, NPOBeIEHHBIN U3 HAYAJIbHOI'0 N0JI0KEeHHUs TeJIa B KOHeYHoe:
a) IBI)KCHHE
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0) myTh

B) MepeMelieHue +

24. 3navyeHue BEKTOPHOI BeJIUYNHBI:

a) IruHa

0) MmoyJb +

B) €AMHUIIA

25. ®u3nyeckasi BeJMUYMHA PABHAS OTHOUIECHHMIO NepeMellleHUs TeJIa K IPOMEXKYTKY
BpeMeHH, B TeYeHHH KOTOPOro MPOM301LJI0 3TO NepeMelleHue:
a) HallpaBJICHUE

0) IBIKECHUE

B) CKOpPOCTH +

26. IlpunsiTasi eITMHUIA CKOPOCTH:

a) cM/c

0) m/c +

B) KM/C

27. B 4yecTh KOro HA3BaHA eAUHHULA CUJIbI:

a) Heroron +

0) Apxumen

B) [anuneit

28. Mup KOCMHYeCKHX TeJI:

a) KOCMOC

0) MakpomMHp

B) MeraMup +

29. B kakoM Beke U300peid MUKPOCKOIL:

a) 17 +

0) 16

B) 15

30. BHYTpeHHIOI0 JHEPIrUI0 CUCTEMbI MOKHO U3MEHUTD:
a) TOJIKO ITyTeM COBEPILIEHUS pabOThI

0) myTeM coBepIICHHS padOThI U TEIIonepeaayn +
B) TOJIBKO IyTEeM TeIJIonepe aun



KOMILUIEKT OIIEHOYHBIX CPEJICTB IO TIPOMEXKYTOUYHOM ATTECTAIIAM

PU3UKA

09.02.06 CETEBOE U CUCTEMHOE A IMUHUCTPUPOBAHHUE

CucremMHbIl AIMMHHCTPATOP

71



3aganus a1 1upPepeHIUPOBAHHOIO 3a4eTa
Bapuanr-1

1. MaruuTHO€ MoJjie MOKET MOPOKIATHCS:
a) TPOBOJHUKOM C TOKOM
0) HCTOYHHMKOM TOKa
B) HEMOJBIKHBIMU 3apsIaMU
2. Hamucatp ¢popmyny 3akoHa OmMa i ydacTKa [emnu.
3. YCTpoiicTBO, MpeAHA3HAYEHHOE JJIs1 HAKOIUICHHS M COXPAHEHUS 3apsia, Ha3bIBaETC:
a) KOHJIeHCaTop
06) ammepmerp
B) peocraT

y
rR=C"

4. U3 (I)OpMyJ'IBI ‘C" BBIPA3UTh IIOMIAAb MOIMICPCUHOTO CCUCHUS ITPOBOJHUKA.

5. Hanpanenue cuiibl AMIiepa onpeensieTcs:

a) TIpaBWJIOM OypaBuuKa

06) mnpasuiom Jlenna

B) TPaBWJIOM JICBOU PyKH

6. Ecniu Ha yyacTke 11enu ¢ 3aJaHHbIM HalPsDKEHUEM YBEJIMYUTh COMPOTUBIICHNE
Harpysku B 3 pasa, TO CHJIa TOKa

a) yBenu4uTCs B 3 pasza

6) ymeHbLIMTCA B 3 pasa

B) yMeHbIIUTCA B 9 pa3

7. Pa3zHolBETHAs OKpAacKa MBUIBHOTO Iy3bIPsl U MACIISIHBIX MATEH Ha BOJIE OOBACHACTCS:
a) mudpaxiueit

0) nucnepcueit

B) UHTep(epeHIHen

8. BO3HMKHOBEHHE IEKTPHUUECKOr0 TOKA B IPOBOJIAIIEM KOHTYpPE IPU U3MEHEHUHU
MarHUTHOT'O MOTOKA HAa3bIBAETCA SBJICHUEM ?

9. Kak Ha3pIBaeTcs yacTulia csera’?

10. Equauna uaMepeHust MarHUTHOTO TTOTOKa?

11. Onpenenuts cocTas g1pa HanmIﬁNa

2 BapuaHT

1. DIEKTPUYECKUM TOKOM Ha3bIBACTCA:

a) yHopsiioYeHHOE JABMKEHHE CBOOOIHBIX 3aps/I0B

0) IBIKEHUE 3apSKCHHBIX YaCTHII

B) KoJyie0aTeNbHOE IBUKEHIE CBOOOTHBIX 3aPsKEHHBIX YaCTHUIL

2. Hanucatp ¢popmyny 3akona Kymona

3. YcTpoiicTBo, mpeqHa3HaYeHHOE /ISl TOBBIIICHUS U TOHKEHUS HAPsHKECHUS
B I[ENIM IIEPEMEHHOTO TOKA HA3bIBACTCS:

a) KOHJICHCATOP

0) Tparchopmarop

B) aMIIEpMET]

p-l

4. U3 popmysl S BBIPA3UTh JUIMHY IIPOBOJHUKA.

5. HampaBneHnue BEKTOpa MarHUTHOM MHAYKIIMM ONPEAEIISETCS PABUIOM:
a) MpaBWJIOM OypaBUHKa

0) mpaswiiom Jlenna
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B) MPABHJIOM JIEBOHM PYKH

6. ITtuipl criokoitHO 1 0e3HaKa3aHHO YCAXKUBAIOTCS Ha MPOBOJA, IOTOMY UTO:
a) B IIPOBOJAX MAJEHbKOE HAIPSKEHUE
6) TEJIO IITULBI ABJIACTCA MapalJICJIbHO MOAKIIOYCHHBIM OTBCTBJICHUC
B) MTHUIIBI ABISIOTCS TUIIEKTPUKAMU

7. OTKJIOHEHHE OT MPSIMOJIMHENHOT0 pacpoCcTpaHeH!s! BOJIH, OrM0aHUE BOJTHAMU

MPENATCTBUI Ha3bIBAIOT:
a) nudpaxuen

0) nucnepcueit

B) uHTEephepeHuen

8. CBert, majiasg Ha METaJJI, BEIPBIBAET C €T0 MOBEPXHOCTHU AIIEKTPOHBI.
ITO SIBJICHUE HA3BIBACTCS
9 YUemy paBHA CKOPOCTH CBETA B BaKyyMe?

10. Eqauna n3MepeHrss MarHuTHON MHIYKITUU?

11. Onpenenuts coctas siapa propa ~oF

ITAJIOHBI OTBETOB K AH(PepeHIHPOBAHHOMY 3a4ETy:

Ne OTBETbBI
BOIIPOCa B-1 B-2
1 a a
2 = E |‘i’1| I |‘i’g|
R F= ;C—E'
r
3 a 0
4 S=p /R 1=R S/p
5 B a
6 0 0
7 B a
8 DneKTpoMarHuTHas doTordexr.
WHIYKIUS.
9 doton 3108 m\c
10 Bebep. Tecna.
11 poToHOoB 11 IIPOTOHOB 9
HEUTpOHOB 12 HelTpoHoB 10
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YacTHoe npodeccoHaIbHOE 00pa3oBaTeIbHOE YUPeKIeHH e _
«CEBEPO-KABKA3CKHUU KOJUVIE K THHOBAIIMOHHBIX TEXHOJIOI' UN»

PaccmoTpena u yTBepkeHa - YTBEPXJIAIO
Ha TIe/IarorHueckoM COBeTe [1okyMEHT noanucaH KeanudgmunpoBaHHoN Jlpexrop UIOY
ot 19.03.2026 Tporokon Ne SMEKTPOHHOM MOANNCHIO «CKKHUT»
03 Ceprudmsar. azzas.n - A’B' >I<yKOBa

Jn'l.;f:::::::h ag:iga;zcné:b::’xe 00 ac 04.09.2026 15:48:00 << 1 9)) MapTa 2026

Baagenew: Kyxosa Anna Bnagummporss, IMPEKTOP

METOANYECKHUE PEKOMEHIALIUA

PABOYEN TPOT'PAMMBI OBIIIEOBPA30OBATEJBHOM JUCIIUILIVHBI
OU3UKA

09.02.06 CETEBOE U CUCTEMHOE A IMUHUCTPUPOBAHHUE

CucreMHbIl AIMMHHCTPATOP

[TsTuropck-2026
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PEKOMEHJIAIIUMM I1O BBIIIOJIHEHUIO BUJOB CAMOCTOATEJBbHOM
PABOTBI OBYYAIOIIIUXCA

PeKOMeH}IallI/II/I o MOATrOTOBKE K JICKIIUAM

['maBHOe B mepuoa MOArOTOBKM K JIEKIMOHHBIM 3aHATHSIM — HAyYUThCS METOAaM

CaMOCTOSITEIBHOTO YMCTBEHHOI'O TpPYyZAd, CO3HATEIbHO pPAa3BUBAaTh CBOM TBOPYECKUE
CIIOCOOHOCTH M OBJIaJIeBaTh HaBBIKAMH TBOpUYECKOM paboThl. [Ins 3TOro HEOOXOIMMO
CTporo coOJytojaTh AMCLUMIUIMHY y4ueObl W moBeAeHus. UeTkoe IUIaHHPOBAHHE CBOETO
paboyero BpPEeMEHHM U OTAbIXa SBIAETCS HEOOXOIUMBIM YCJIOBHEM [UIsl YCIEUIHON
CaMOCTOSITENTbHON pabOTHI.
KaxxnoMy cTylieHTy clieyeT COCTaBIATh €XEHENEIbHbIM U CEMECTPOBBIN IUIaHbI PadoThl, a
TaKXke TUIaH Ha KaxJblid pabounit nenb. C Beuepa Bcerjaa HaJo paclpenesiars padoTy Ha
3aBTpallHUM JieHb. B KOHIlE KaXKIOro IHS 1eeco00pa3HO MOJBOAUTH HUTOT pabOTHI:
TIIATEIBbHO MPOBEPUTH, BCE JIM BBIMOJHEHO MO HAMEUYEHHOMY IUIAHY, HE ObUIO JIM KaKHX-
aubo OTCTyIUIeHUH, a eciad ObUlM, 1O KakoW MpuYMHE HTO mpousonuio. HyxHo
OCYILECTBIISATh CAMOKOHTPOJIb, KOTOPBIN SBISETCS HEOOXOOUMBIM YCIOBHUEM YCHEIIHOU
yueObl. Eciam 4To-TO OCTasoch HEBBINOJIHEHHBIM, HEOOXOIMMO H3BICKATh BpeMs s
3aBepILeHHs] 3TOW YacTH paboThl, HE yMEHbIIasi 00beMa HeJeIbHOIO IIaHa.

PexoMeHgaMu O MOATOTOBKE K NPAKTHYC€CKUM 3aHATUAM (ceMnHapaM)

HpI/I IMOATOTOBKEC K INMPAKTUYCCKOMY 3aHATUIO CTYACHT HOJIKCH O3HAKOMHUTLCA C IIJIAHOM,
BBIITIOJIHUTH BCEC MHCTPYKIUU, IMTPCATTOKCHHBIC ITPEIIOJaBaTCIICM.

Pe3yJ’IBTaTOM pa6OTLI SABIIACTCA CBO60)1HO€ BJIAACHUC TCOPCTUUCCKHUM MATCpUATIOM,
IMOJIHBIC OTBCTHBI Ha ITOCTABJICHHBLIC BOIIPOCHI, KOJIJICKTUBHOC O6CY)KI[CHI/I€ HpO6J’I€MHI>IX
TCM.

Pabora ¢ 1MTepaTypHBIMM HCTOYHUKAMM

B mpouecce o00yueHUs CTyAEHTY HEOOXOAMMO CaMOCTOATEIBHO U3y4aTh yueOHO-
METOJMYCCKYI0 JiTeparypy. CaMocCTOsATeNbHO pabdoTath ¢ ydYeOHWKaMH, Y4YCOHBIMHU
nocobusmu, MHTEpHET-pecypcaMu. ITO MO3BOJSET aKTUBU3UPOBATH MPOIECC OBIIAJCHUS
nHpopManueH, cnocoOCTBYET TITyOOKOMY YCBOSHHIO U3Y4aeMOro MaTepHalia.

[Ipu pabote ¢ KHUTONW HEOOXOAMMO TOMO00paTh JTUTEPATypy, HAYUUTHCS MPABUIBHO €€
9UTATh, BECTH 3aIHCH.

N3yyas matepuan mo y4eOHUKY, CIEIyeT MEepeXOAUTh K CIEAYIOUIEMY BOIIPOCY TOIBKO
IMOCJIC MPAaBUJIBHOI'0 YACHCHUS MPCALIAYIICTIO, OMNMMCBhIBASA Ha 6YM3,F€ BC€ BBIKJIIAAKHU U
BBIYHCTICHHS (B TOM YHCIIe T€, KOTOpPbIe B YUeOHUKE OMYIIEHbl UM Ha JIGKIIMH JaHBI TS
CaMOCTOSITEJIbHOTO BBIBOJIA).

Oco0oe BHMaHUE CJIeIyeT OOpaTUTh Ha OMpPEIeIeHHe OCHOBHBIX MOHATHI Kypca. CTyaeHT
JOJDKCH TIOPOOHO pa30upaTh MPUMEPHI, KOTOPBIC TIOSCHSIOT TAKUE OTMPEICIICHUS, U YMETh
CTPOUTH aHAJIOTUYHBIE PUMEPHI CAMOCTOSITENBHO.

BI)IBOI[I)I, MOJIYYCHHBIC B PC3YyJIbTAaTC H3Y4YCHHA, PCKOMCHAYCTCA B KOHCIICKTC BBIACIIATD,
YTOOBI OHH, TIPU MEPEUNTHIBAHUH 3aIHCEH, JTydIlle 3aTOMHUHAIUCE.

Paznuyaror ABa BUAa YTCHHA, NCPBUYHOC U BTOPHUYHOC. HepBI/I‘IHOG - OTH BHUMATCJIBHOC,
HETOPOILTUBOE YTEHHE, IPU KOTOPOM MOKHO OCTAaHOBHUTHCS Ha TpyAHBIX MecTaX. Ilocme
HETO HE JJOJDKHO OCTaThCs HU OJTHOTO HEMOHSTHOTO ciioBa. ConepikaHue He BCETJa MOXKET
OBITh MOHSATHO MOCJIE IEPBUYHOTO YTCHUSI.

3amadya BTOPUYHOTO YTEHHUS TIIOJIHOE YCBOCHHE CMBICTA IIENIOro (IO CYETy 3TO YTEHHE
MOJKET OBITh M HE BTOPHIM, a TPETbUM WJIH YETBEPTHIM).
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Kak yxe oTmedanoch, camocCTosITeNbHAs paboTa ¢ y4yeOHMKaMH W KHUTaMH (a Takke
CaMOCTOSTEIBHOE TEOPETHIECKOE HCCIIEIOBAHUE mpooIIeM, 0003HaYEHHBIX
mpernojaBaTelieM Ha JICKIUAX) — 3TO BaKHeIee ycnoBre GopMUPOBaHUs y ceOs HAyIHOTO
croco0a mo3HaHus.

[Tpu paboTe ¢ TUTEpaTypOil pEKOMEHIYETCSI BECTH 3aIHCH.

OCHOBHBIe BUIbI CI/ICTeMaTI/ISI/IPOBaHHOI\/'I 3a11nucu l'[pO'—II/ITaHHOl"O:

AHHOTHpOBaHHE — TIPENEIbHO KpaTKOE CBSA3HOE OMHUCAHHE MPOCMOTPEHHOW WU
MIPOYUTAHHON KHUTH (CTaThbH), €€ COACpPKaHMsI, HICTOUHUKOB, XapaKkTepa U Ha3HAUCHMUS,
[TnarnpoBaHue — KpaTKas JIOTHUECKasi OpraHU3aIus TeKCTa, PACKPBIBAIOIIAs COJIEpKaHNE U
CTPYKTYpy H3y4aeMOro MaTepHara;

Te3upoBaHue — JAaKOHMYHOE BOCIPOU3BEIIEHHE OCHOBHBIX YTBEPXKICHHI aBTOpa 0e3
MpUBJICYEHUS (PAKTUUECKOI0 MaTepuasa;

[{uTupoBaHue — AOCIOBHOE BBINMHUCHIBAHME M3 TEKCTA BBIICPIKEK, M3BJICUCHUH, Hanbomee
CYLIECTBEHHO OTPaXXarolIUX Ty WM UHYIO MBICIIb aBTOPA;

KoncnektupoBanne — KpaTkoe H  TOCIEAOBAaTENbHOE H3IIOKEHHE  COICepKaHUS
MIPOYUTAHHOTO.

KoHcnekT — clokHBIN crocod M3JI0XKEHUS CONEpKaHUsl KHUTU WM CTaTbU B JIOTHYECKOMN
MOCJIeA0BAaTeIbHOCTH. KOHCIIEKT akKyMyJaupyeT B ce0e NpeblIyline BUIBI 3aIlHCH,
MO3BOJIIET BCECTOPOHHE OXBAaTUTh COJAEP)KaHWE KHUTH, cTarbu. l[losTomMy ymeHue
COCTAaBJIATH IIJIaH, TE3UCHI, AC€JIaTh BBIIIMCKHU U z[pyrne 3aIInucu OHpC}IGJ’IﬂeT U TECXHOJOTHUIO
COCTaBJICHHUS KOHCIIEKTA.

MeTtoauyeckue pekoMeHaanuu 1mo padore ¢ MaTepHer-pecypcammn

Cpenu  MHTepHeT-pecypcoB, Hauboyiee 4YacTO  MCIOJIB3yeMbIX  CTYACHTaMH B
CaMOCTOSITENIbHOW ~ paboTe, cleayer OTMETHUTH AIEKTPOHHBIE OMOIMOTEKH,
oOpa3oBaTeNnpHble MOPTaJbl, TEMAaTHUYECKUE CalThl, OuOIMorpaduueckue O0aszbl JaHHBIX,
caiitel nmepuonnyeckux uznanuil. [ns spdexruBHoro noucka B WWW cTyneHT oikeH
YMETb U 3HATh:

- 4€TKO OIpeNeNsATh CBOM NMH(OPMALMOHHBIE TOTPEOHOCTH, HEOOXOIUMYIO PETPOCIEKTUBY
uHpOpMalLKH, KPYyT MOUCKOBBIX CEPBEPOB, 0oJiee KaU€CTBEHHO MHICKCHPYIOIUX HYKHYIO
nH(popMaLuIo,

- IPaBUIILHO (OPMYIMPOBATH KPUTEPUHU TIOMCKA;

- OmpefensaTh M pa3feisaTh pa3MeléHHyro B cetu HHTepHer wuHpopmanuio Ha Tpu
OCHOBHBIE TPYMIbI: CIIpaBOYHAs (3JIEKTPOHHbIE OMOIMOTEKH M SHIMKIONEIUH), HaydHas
(TEKCTBl KHUTI, MaTepuaibl ra3eT M XypHaJloB) U ydeOHas (MeToaudeckue pa3padoTKw,
pedepartsr);

-laBaTh OLIEHKY KadecTBa INPEJCTaBICHHON WH(OpMalUU, OTAEIUTh JIEHCTBUTEIBHO
Ba)XKHbIE CBEJICHUS OT HH(POPMALIMOHHOTO LIyMa;

- JaBaTh OLEHKHU JOCTOBEPHOCTHM MH(POpPMAlMM HAa OCHOBE pPAa3IMYHBbIX INPU3HAKOB, IO
BHEIIIHEMY BUY caiiTa, XapakTepy 1noja4du nHpopMmaluu, e€ opranuzalum;

- CTyJeHTaM HeoOXOJuMO YyMETb €€ aHaJIU3UpOBaTh, OMNPENENATh €€ BHYTPEHHIONO
HEMPOTUBOPEUUBOCTD.

3ampemieHa mepeAada  APYyrUM  TOJIb30BATENsIM  MHGOpPMAIMH, IPEICTABIISIONICH
KOMMEpYECKYI0 WJIM TOCYJapCTBEHHYIO TalHy, paclpoCTpaHiATh HH(MOpMAIHIO,
[IOpOYAlIYI0 YeCTh U JOCTOMHCTBO TIpaxaaH. [IpaBoBble OTHOIIEHUS pEryIHpPYHOTCS
3akoHoM «O6 uHdopManuu, MHPOpPMATU3AMK U 3aliuTe HHpopManMmu», 3akoHOM «O
rocy/1apCcTBEHHOMU TaliHe», 3akoHOM «O0 aBTOPCKOM IpaBe U CMEXHBIX IPaBax», CTaTbsIMU
Konctutynuu o6 oxpaHe JMYHOW TalHBI, cTaThsIMH ' pakJaHCKOro KOJEeKca U CTaThsIMH
VYTOJIOBHOTO KOJIEKCa O TIPECTYIUICHUSX B chepe KOMITBIOTEPHOU HHPOPMALINH.

ITpu pabote ¢ MHTepHeT-pecypcamu oOpaiaiite BHUMaHHE HAa UCTOYHUK: OPUTMHAIIbHBIN
aBTOPCKHUU Marepua, pedepaTuBHOE COOOIICHHE IO MaTepuaiaM JAPYruxX IyOiIuKaIui,
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cTyaeHdeckas ydyeOHas pabota (pedepar, KypcoBas, AMIIOMHas U Jp.). OpUruHaibHbIe
aBTOPCKHE MaTepuajbl, KaK TMpaBWiIo, NyOIMKYIOTCS Ha CHEHUAIU3HUPOBAHHBIX
TEMaTUYeCKHX caiTax MM B OMONMOTEKax, y HHMX YKa3bIBaeTCs aBTOp, €ro JIaHHbIC.
BrinonHeHs! Takue paboThI MOCIE0BATEIBHO B HAYYHOM WJIM HAYYHO-IIOMYJISIPHOM CTHIIE.
3TO MOTYT OBITh HayYHBIE CTaTbU, TE3UCHI, yUeOHUKH, MOHOTpaduu, AUCCEPTAIH, TEKCTHI
nexkuuii. Ha ocHoBe Takumx pabOT Ha HEKOTOPBIX cailTax pa3Mmemarorcs pedepaTsl HIn
0030pbl. OOBIYHO OHU HE UMEIOT aBTOPA, PEIKO YKa3bIBAIOTCSA UCTOYHUKH peepupoBaHHUSL.
Camu cailThl TTOCBAIIEHBI pa3HOOOpa3Hoi TemaTuke. K TakuM paboTaM CTOUT OTHOCHUTHCS
KPUTUYECKH, KaK W K caiiTam, I7ile pa3MellaloTcsd ydyeOHble CTyJeHUYECKHe paldoThI.
KauecTBo 3THX pabOT O4YeHb HU3KOE, OITOMY, CHauyaia MOAyMaiTe, OILIEHUTE pecypc, a
y’Ke IOTOM MM ToJib3yiTech. B octansHOM ¢ MHTepHET-pecypcaMu MOXKHO paboTaTh Kak ¢
OOBIYHOM TMeuaTHOM nmuTeparypoid. UHTepHET — 3T0 ené u orpoMHas OMOIMOTEKA, T/I€ BBI
MOJKET€ HaWTH TNPaKTHUECKU JI000M XyJOXKECTBEHHBIH TEKCT. B HMHTepHeTe OorpomHoe
KOJIMUECTBO CJI0Bapel M SHLUUKIIONEINH, UCIIOIb30BaHHE KOTOPHIX IPUBETCTBYETCS.

IIpome:xxyTouHast aTTecTanus
Kaxnplii cemecTp 3akaHuMBaeTcsi cradeid 3aderoB (Pk3ameHoB). IloaroroBka k cpade
3a4eTOB (PK3aMEHOB) SIBIISIETCS TaKXKE€ CAMOCTOSTENbHON paboToi cTyneHToB. CTyaeHTy
HE00XO0IMMO K 3aueTy (3K3aMeHY) MMOBTOPUTh BECh IMPOMICHHBII MaTepua 1o AUCIUILINHE
B paMKax JEKIUA U PEKOMEHIyeMOU JIMTEPATYPHI.
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