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1. OBIIASI XAPAKTEPHCTHKA ITIPOTPAMMBI OBIIIEOBPA30BATEJIBHOI
JUCHUIINHBI

POU3UKA
1.1. ObsacTh NPpUMEHEHHUs TPOrPAMMBI
Pabouas nmporpamma o0mieo0pa3oBaTenbHON JUCIUILIMHEL SBISETCS YacThI0 00pa30BaTEIBLHON

nporpaMmmbl B cooTBercTBUM ¢ PI'OC mno cnenmanbHocT 38.02.01 DkoHOMHMKA ©
OyXTaJITepCKHM y4eT (10 OTpacisaM), KBaTnpuKamus — Oyxrajirep

1.2. Mecro mnporpaMMbl  00mIe00pa30BaTeJbHOM  JMCUMIUIMHBI B CTPYKType
o0pa3oBaTe/IbHOI Mporpammsl: oOuieoOpazoBarenbHas aucuumiuHa (OJ]) sBnsercs 4acThio
oOs3aTenpHOM  mpeaMeTHOW  oOmacth  "ATrpOTEXHOJIOIMYECKUH, €CTeCTBEHHO-HAy4YHBIN'".
Hucuuruinia ®Pu3nka BXOAMT B 00IIe00pa3oBaTeNbHBIA IMKJI OOIIMe y4yeOHbIe MpeaMETHI
(OVII. 09).

1.3 Pe3yabTaThbl 0CBOEHHSI IPOrPaMMBbI 0011€00pa30BaTeIbHON JUCUMILIUHBI:

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

rPa’kJ1IaHCKOTO BOCITUTAHUSL:

chOpMUPOBAHHOCTh  TPAXKIAHCKOMW TMO3MIIMM  OOydYalomerocsi Kak akTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAaHWE CBOWMX KOHCTUTYIIMOHHBIX TIpaB W OOsI3aHHOCTEH, yBaXKCHUE 3aKOHA U
IPaBOMNOPSIKA;

MPUHATHE TPATUIIMOHHBIX HAIIMOHAJIBHBIX, OOIIEYEIIOBEUECKIMX TYMAaHUCTUYECKUX |
J€EMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTHb TMPOTUBOCTOSITH HJCOJIOTHH JKCTPEMHU3Ma, HAI[MOHAIN3Ma, KceHodoOouwu,
JUCKPUMMHALIMY 10 COLMATbHBIM, PEIUTUO3HBIM, PACOBBIM, HALIMOHAIBHBIM MPU3HAKAM;

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

YMEHHE B3aUMOJICMCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(YHKIMSIMU 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOMN JESATEIbHOCTH;

MaTPUOTHUECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNUCKOMN TPaKIAHCKOW MACHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMYy HAapoJy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJBTYpPY, NPOIILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

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

uzeiHas yoekIeHHOCTb, TOTOBHOCTD K CIYXKEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEN POCCUHCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO TIOBEICHUS;

CIOCOOHOCThH OIICHUBATh CUTYAIMI0 W NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYNBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM U (W) APYTUM YJIEHAM CEMbH, CO3aHUIO
CEMbUM HAa OCHOBE OCO3HAHHOIO MPHUHATHA LEHHOCTEH CEMEWHOM >KM3HH 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
HaumeHoBaHu ®opmMbl OPraHu3annu CojaepixaHue JIEKIMOHHOTO O6bem O6bem HaumenoBanue | YpoBeHb
€ pa3JeJioB U y4eOHOI 1esiTeIbHOCTH MaTepHuaJa, IPAKTHYeCKue 3aHATHS, 4acos 4acoB CHHXPOHHM3HPO | OCBOCHHS
TeM o0yuarommxcs caMocTosiTe/IbHAsA padoTa OYHasA 3a04HAas BaHHBIX
o0yyarommxcst ¢popma (opma o0pa3oBaTe/IbH
o0yueHnust 00yueHus bIX
pe3yJbTaToB
(TOJILKO KO/bI)
1 2 3 4 5 6 7
BBenenue Teopernueckoe o0yuenue | @uszuka — QyHIAMEHTaIbHAs Hayka o 2 JIP 2
npupoje. EcTecTBEeHHOHay4HBIH METO.X MP
MO3HAHUSI, €r0 BO3MOKHOCTH W T'PaHUIIbI I1P1-13
IIPUMEHUMOCTH. DKCIEPUMEHT U TEOPHUs B
mpouecce MIO3HAHUS IIPUPOJIBI.
MogenupoBanue (U3NYECKUX SIBICHUH U
mpoueccoB. Ponp skcnepuMeHTa U TEOpUU
B Ipoliecce  IO3HAaHUSA  NPHUPOABI.
O®usnyeckas BenuuuHa. [lorpemHoct
nU3MepeHuit du3nueckux BEJIMYHH.
duznueckue 3aKOHBI. I'pannnbr
NPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
[lonsatne o ¢Qusnuyeckoi KapTHUHE MHUDA.
3HayeHne  (GU3MKM  TpU  OCBOCHUU
npodeccuii CI10 u ciermmansaoctei CITO.
1. Mexannka Teoperuueckoe oOyueHue Kunematuka. Mexanuyeckoe 6 2 JIP 1
JIBH)KEHUE. [Tepememnienue. ITyTb. MP
Cxopoctbs. PaBHOMEpHOE NpSIMOTMHENHHOE [1P1-13

JBIOKEHUE. Y cKopeHue. PaBHonepeMeHHOE
npsMosinHeiiHoe aBkeHue. CBoOogHOE
nageHue. JIBukeHue Tena, OpOILIEHHOTO
1OJI YrjaoM K TOpu30HTY. PaBHOMepHOE
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JBUYKEHUE 110 OKPYKHOCTH.

3aKkoHbI MEXaHUKH HbroTona.
IlepBrlii 3akoH Hprotona. Cuia. Macca.
Nmnynec.  Bropoit 3axkoH  HeroToHa.

OcHoBHOU 3aKOH KJIaCCHYECKOU
nuHamukd. Tpetuit 3akoH  HproToHa.
3akoH BCEMUPHOIO TATOTEHHUSL.

I'paButarmonHoe mone. Cuna TSHKECTH.
Bec. CrnocoObl u3MepeHHs Macchl Tedl.
Cuiibl B MEXaHUKE.

3aKoHBI COXpaHEeHHs B MeXaHNKe. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTuBHOE
nBmxenne. Padora cuiel. Pabota
MOTEHIMAILHBIX CHIJI. MOIITHOCTE.
Oneprus. Kunernueckas sHeprus.
[ToTenunanbHas 3Heprus. 3aKoH
COXPaHEHHUS MEXaHUYECKOI SHEPTUu.
[IpruMmeHeHne 3aKOHOB COXPAaHEHUSI.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

(B TOM uynciae B (popmMe NMpaKTHYeCKOH
MOJATOTOBKH)

HccnenoBanue  IBMXKEHMS  Tella IO
JIEUCTBUEM IOCTOSAHHOW cuiibl. M3ydeHue
3aKOHa COXpaHeHUus HMILYJIbCa.
CoxpaHeHHEe MEXaHWYECKOW SHEpruu Ipu
JNBIDKEHUM Tela 104 JEUCTBUEM CHII
TSKECTH U ynpyroctu. CpaBHEeHHE pabOThI
CUIBl C U3MECHEHHUEM  KHUHETUYECKOH
SHEPTHH Tea.

N3yueHne 3aKOHOB  COXpaHEHHs  Ha
IpUMepe yJiapa mapoB U 0aJUIMCTUYECKOTO
MasTHUKA. M3ydeHune ocoOeHHOCTEeH CHIIbI
TpEeHUs (CKOJIbKEHUS).

Hemoncmpayuu: 3aBUCUMOCTh
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TPAeKTOPUH OT BBIOOpA CHUCTEMBI OTCUETA.
BI/I)II)I MEXaHUYCCKOT'O ABHUXKCHUSA.
3aBUCUMOCTh YCKOPEHHsI Tella OT €ro
MAacChl U CHJIbI, JCWCTBYIOIIECH Ha TeJIO.

CrnoxxeHnue CuIl. PaBenctBo u
MPOTUBOIIOJI0KHOCTh HANpPaBJICHUS  CHJ
JeHCTBUS u MIPOTUBOJCHUCTBUS.
3aBUCUMOCTh  CHJIBI ~ yOPYTOCTH  OT
nedopmaruu. Cutel TpPEHUSL.

HeBecomoctb. PeakTMBHOE  JIBHIKEHHE.
Ilepexon mNOTEHLMANBHOW DHEPrHUM B
KMHETHYeCKyl0o U oOpatHo. Pemenue
TECTOBBIX 3a/laHuM.
CrangapTu3upoBaHHbIN TECT.

CamMocTosTenbpHas pa60Ta

IloaroToBka K JEKUHUSIM H MPAKTUICCKUM
3aHATUAM

15

2. OcHOBBI
MOJIEKYJISIPHOM
(puzuku u
TePMOAUHAMM
KH

Teoperuueckoe oOyueHue

OcHoBBI MOJIEKYJISAPHO-
KMHeTHYecKoH Teopuu. UneanbHbli ras.
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KMHETH4eCKON Teopuu. Pasmepsl m macca
MOJIEKYI ¥  aToMOB.  bpoyHoBckoe
neuxenne. dudpoysus. Cuiasl U 3HEprus
MEXMOJIEKYJIIPHOTO B3aMMOJEHCTBHSI.
CrtpoeHne ra3000pa3HbIX, IKUAKUX U
TBepAbIX Tel. CKOpOCTH  JBUKECHHS
MOJIEKYJI U UX U3MepeHne. MneanbHelii ras.
JaBnenne ra3a. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON TEOpUun
razoB. TemmepaTypa U €€ H3MEpPEHHUE.
l'a3oBble 3aKOHBI. AOCOJIOTHBIA HYIb
TEMIIEPATYPHI. TepmoanHamuueckas
IKasiza TEMIEPATYPBbI. VYpaBHeHue
COCTOSIHUSL MJ€aJIbHOrO rasa. ModsipHas

JIP
MP
I1P1-13
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ra3oBast IOCTOSTHHASI.

OcHoBbI TepMoaAMHAMUKHU. OCHOBHBIC
MOHATUA M ompeneneHus. BHyTpeHHss
SHEPTHsi CUCTEMBbI. BHYyTpeHHss1 3Heprus
uaeanpHoro rasza. Pabora u Temnmora Kak
hopmbI nepenayn SHEPIUMu.
TennoeMKoCTb. YienbHas TEIIOEMKOCTb.
VYpaBuenue temtoBoro Oamanca. IlepBoe
Hayalo TEepMOJWHAMUKH. AauabaTHBIN
npouecc. I[lpuHuWn aeMcTBUS TEMIOBOM
mamuHbl. KIIJ[ TermoBoro aBuratens.
Bropoe Hayajo TEPMOJAVNHAMUKH.
TepMmoanHaMHuuecKas IIKaja TeMIlepaTyp.
XoJIoIMIIBHBIE MaIlIWHEI. TennoBbie
nsurateny. OxpaHa OIpUpObL.

CpoiicrBa mapoB. lVcnapeHue u
KOHJleHcauus. HachllleHHbI map W ero
CBOMCTBa. AOCOIIOTHAS W OTHOCHTEIIbHAS
BJI&XXHOCTh  BO3QyXa. Touka  pOCHI.
Kunenue. 3aBucHMOCTh  TEeMIEpPATyphI
KUneHus: ot nasienud. [leperpersiii map u
€ro MCII0JIb30BaHNUE B TEXHUKE.

CBoiicTBa JKHUIKOCTEH.
XapakTepucTHKa  KHUJAKOTO  COCTOSHUS
BelleCTBa. IToBepXHOCTHBIIM cion

KUOAKOCTH. 9HepFI/I$I IMOBEPXHOCTHOI'O
cnosi. SIBneHUs Ha TpaHHIE >KUIKOCTH C
TBCPAbIM TCJIOM. KaHI/IJ'IJ'IHpHLIe SABJICHUA.
CBoiicTBa TBEPABIX TeJ.
XapakTepucTuka TBEpPAOrO0  COCTOSHUSA
BellleCTBAa. YIpPYyrue CBOWCTBA TBEPJbIX
ten. 3akoH ['yka. Mexanuueckue cBOMCTBa
TBepAbIX Ten. TermioBoe pacmupeHue
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TBCPABIX TCII U xuakoctei. IlnaBnenue u
KpucCTaJuid3anus.

HpaKTI/I‘ICCKI/IG 3aHATHUA

(B TOM unciae B (popmMe NMpaKTHYeCKOH
MOATrOTOBKH)

W3mepenue BlIakHOCTH BO3yXa.
N3mepenue noBepXHOCTHOTO HATSKEHUS
xunkoctu. HabGmonenue mporecca
Kpuctannusauuu. M3yuenue nedpopmanmu
pacTspkeHus. M3ydyeHne TemioBoro
paciupeHus TBepAbIX Tel. M3yuenue
0COOEHHOCTEH TEMIOBOTO pacIIUpEeHUs
BOJIBI.

Jlemoncmpayuu: JIBuxenre OpOyHOBCKHX
gactull. uddysusa. Usmenenue naBineHus
ra3a ¢ UI3MEHEHHEM TEMIIEPATyphl IIpU
MOCTOSIHHOM 00beMe. M3oTepmuueckuii u
n300apHsbIil mpoueccsl. 3MeHneHue
BHYTpPEHHEN SHEPrUH T NPU
COBepILIEeHUH paboThl. MOJIenH TEIIOBBIX
nsurateneil. Kunenue Boas! mpu
IIOHMKEHHOM JlaBineHuu. [lcuxpomerp u
TUTPOMETP. SIBJIEHUS TOBEPXHOCTHOTO
HaTsDKEHMs U cMauuBaHusl. Kpucransl,
aMop(QHBIC BEIIECTBA,
KUJKOKpUCTaLInYeckue Tena. Pemenue
TECTOBBIX 3agaHui. Ompoc

10

CamMocTosTenbpHas pa60Ta

IloaroToBka K JEKUHUSIM H MPAKTUICCKUM
3aHATUAM

15

3.
DJIeKTPOANHA
MHKa

Teoperuueckoe oOyueHue

JIeKTpUYecKoe 1moJie. JIEKTPUUECKUE
3apsapl. 3aKOH COXpaHEHUS 3apsifa. 3aKOH
Kynona. DnexTpuyeckoe TI0JIE.
HanpsikeHHOCTp  3JIEKTPUYECKOro  IOJIA.
[IpuHuun cynepno3uiuu mosiei. PaGora

JIP
MP
I1P1-13
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CcHII 3JIEKTPOCTATUYECKOTO OJIAL.
Ilorenmman.  Pa3HOCTH  IIOTCHITMAJIOB.
DKBUIOTEHIIMAJIbHbIE TOBEPXHOCTU. CBSA3b
MEXYy HANpPsHKEHHOCTBIO U Pa3HOCTHIO
IOTECHLMAJIOB  JJIEKTPUYECKOTO  MOJIA.
JMPNeKTprUKA B DJIEKTPUYECKOM  IOJIE.

[onapuzanus JUDJIEKTPUKOB.
[IpoBomHMKM B JJIEKTPUYECKOM  IIOJIE.
Kongencaropsr. Coenunenune

KOHJIEHCATOpOB B  Oarapero. DHeprus
3apsUKEHHOTO0  KOHJIEHCAaTopa.  JHeprus
ANEKTPUYECKOTO TOJISL.

3aKOHBI MOCTOSTHHOI0 TOKA. Y CJIOBHUS,
HEOOXOMUMBIC JUIs BO3HUKHOBEHHS U
MoAJEp>KaHuUs ANeKTpudeckoro Toka. Cuma
TOKa M IUIOTHOCTH TOKa. 3akoH Oma s
yuactka uenu 0e3 DJIC. 3aBucuMOCTb
JJIEKTPUYECKOTO  COMPOTHUBJIIEHUS  OT

Martepuaia, JJINHBI n IIomanaun
IIOMNEpECYHOIO CCUCHUA IMPOBOJHUKA.
3aBUCUMOCTh SJICKTPHUICCKOT'O
COIIPOTUBJICHUA IMPOBOAHUKOB oT

TEMIEpaTypbl. DJIEKTPOJABIKYILAS CHJIA
HMCTOYHHKA TOKa. 3akoH Oma IS IOJHOMI
LIETIH. CoeauHeHue MTPOBOTHUKOB.
CoenuHeHrne HMCTOYHUKOB SJEKTPUUYECKON
sHepruu B Oartapero. 3akoH Jxoyns—
Jlenna. PabGota u MOIIHOCTD
IJIEKTPUYECKOTO TOKA. TeroBoe AeicTBHE
TOKA.

DJIeKTPpHYeCKH I TOK B
NOJIyNIPOBOJHHMKAX. CoOcTBeHHAS
MIPOBOJAMMOCTh MOJIYTIPOBOIHUKOB.

16




[TomynpoBOAHUKOBBIE TIPUOOPHI.

MaruuTtHoe moJje. Bexktop uHAyKUIuu
MarHuTHOTO moJid. /[eficTBHEe MAarHUTHOIO
IOJIsI Ha HPSMOJIMHEWHBIA IPOBOJHHUK C
TOKOM. 3akoH Awmmepa. BsaumopeiicTBue
TOKOB. MaruutHbeiii notok. Pabora 1o
[IEPEMELICHUIO TIPOBOJHUKA C TOKOM B
MarHuTHOM Toisie. JIeficTBHE MAarHUTHOIO
noyii Ha JABWKymwmica 3apan.  Cuna
JlopeHna. Onpenenenue  yAeIbHOTO
3apsna. Y CKOpUTENH 3apsiKECHHBIX YacTHLI.
DJIEKTPOMATHUTHAsI MHAYKIUS.
OnexTpoMarHMTHas MHAYKIMs. Buxpesoe
anekTpuyeckoe nosue. CaMOMHIYKLHS.
OHeprus MarHUTHOTO TOJIS.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

(B TOM uynciae B (popmMe NMpaKTHYeCKOH
MOATrOTOBKH)

N3yyenne 3akona OMa aJis ydyacTKa LENH,
MOCJIEZIOBATEILHOTO W HapauIeIbHOTO
COECMHEHUS] NPOBOAHMKOB. M3yueHue
3akoHa Oma ny1s nosHoM nenu. M3yuenue
SIBJICHUSI DJIECKTPOMAarHUTHOM MHIYKIIHH.
Ompenenenne kodhdUIMEHTa MOJIE3HOTO
JNEUCTBUS  DJIEKTPUYECKOrO  YailHMKa.
Onpenenenue Temneparypbl HUTH JIAMIIbI
HakanuBaHus. Onpenenenne OJC wu
BHYTPEHHEI0 CONPOTHUBIIEHUS MCTOYHHKA
HaMpPSKEHUS.

Jemoncmpayuu: Bzaumopeiicteue
3apsoKeHHbIX  Ten.  IIpoBogHuku B
3JIEKTPUYECKOM Tose. JIMAJIeKTpUKH B
anekTpuyeckoMm  nosie.  KoHpeHcatopsl.

10
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TennoBoe nefCTBHE 3IEKTPUUECKOTO TOKA.
CobcTBeHHas ¥ IpUMECHask IPOBOJUMOCTD
MOJIYTIPOBOIHUKOB. [1omynpoBOHUKOBBIN
muon. Tpamsucrop. OmneiTr  Opcrena.
B3aumMoneiicTBie MPOBOJAHUKOB C TOKaMH.
OTkIIOHEeHNE AIIEKTPOHHOTO my4Ka
MarHuTHBIM TOJIEM. JEKTPOJIBUTATENb.
DNeKTPOU3MEpPUTEIIbHbIE puOOpHI.
OnekTpoMarHuTHas UHAYKOUS.  OTmbIThI
Dapanes. 3aBUCUMOCTh SC
CAaMOMHIYKIIMM OT CKOPOCTH W3MEHEHUs
CHJIBI TOKA ¥ MHIyKTHBHOCTH ITPOBOJIHUKA.
Pabota 3JIEKTPOTreHepaTopa.

Tpanchopmarop. Onpoc
IIpakTuyeckasi NOArOTOBKA:
Pa3paborate mpe3eHTanMi0 00 YYCHBIX,
BHECIIIUX 3HAYUTEIbHBIN BKJIAJ B Pa3BUTHE
AIIEKTPOAMHAMUKH. [TonroroBUTH
HWHCTPYKIIHIO o pabote c
NEKTPUYECKUMU NpUdopamMu
Pa3paborate mpe3eHTaLMIO 1O TeMe:
«DNEeKTPOU3MEPHUTETBHBIC TTPHOOPHIY.

Ha ctenne ymeTs pacmno3HaTh
KOHTPOJIbHO-U3MEPUTENbHBIC TIPHOOPHI U
WX Ha3HaueHue. BrimonHenue
MPAKTUIECKUX 3aJaHU

CamocrostenbHas pabora | IloaroroBka K JEKIUSAM M NPAKTHUYECKUM 15
3aHATHUSIM
4. Kosnebanusa | Teopernueckoe oOyueHue Mexanu4yeckue KoJIeOaHusl. 2 JIP
U BOJIHBI KonebarenpHoe JIBUKCHHUE. MP
l'apmonnueckue konebanus. CBoOOIHBIC [1P1-13

MexaHnueckue KoieOauus. JIuHEHHbBIE
MEXaHUYeCKHUe KoyedaTelbHble CUCTEMEL.
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[IpeBpaienue SHEPruu pu
KoJjiebarenpHOM IBIOKeHHH. CBOOOIHEBIE
3aTyxalollue MeXaHUYeCKHe KoyeOaHuUs.
BoinykieHHBIE MEXaHUYECKUE KOJIeOaHMUsI.
Yupyrue BoJuaHbl. [lonepeunsie u
MPOJOJbHBIE  BOJHBL. ~ XapaKTEPUCTUKHU
BOJIHBL. YpaBHEHHE IIJIOCKOH Oeryriei
BosIHBI. MHTepdepenuus BonH. [lonstue o
IU(QpakIu  BOJH. 3BYKOBBIE  BOJIHBI.
VYapTpa3ByK M €ro NpUMEHEHHE.
JIeKTPOMATHUTHBbIE KOJIeOaHMS.
CBoOoHbBIE AIEKTPOMArHUTHBIE
konebanus. IlpeBpamieHue dSHeprum B
KoJje0aTenbHOM KOHType. 3aTyXarollue

JJIEKTPOMarHUTHBIE KoJIeOaHusl.
I'eneparop HE3aTyXarolnX
JJIEKTPOMAarHUTHBIX KoJIeOaHUH.
BriHyX1eHHBIE JIIEKTPUYECKHUE

kosneOanus. [lepemennsiii Tok. ['eneparop
MEpEMEHHOT0  TOKa.  EMKocTHOE W
MHIYKTUBHOE COIIPOTHUBIICHUS
MEpEMEHHOr0 Toka. 3akoH Oma st
INEKTPUYECKON LENU MEPEMEHHOIO TOKa.
PabGotra m MOWIHOCTH NMEPEMEHHOIO TOKA.
I'enepatopel  Toka. TpaHcpoOpMaTopsl.
Toxku BbICOKOM 4acToThl. [lomydenwue,
nepenaya u pacnpezeieHue
3JIEKTPOIHEPIUH.

JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE M0JI€ KaK 0COObIN BUA
MaTepHUU. DJIEKTPOMArHUTHBIE BOJIHBI.
Buoparop I'epua. OTKpbIThIN
KosiebaTenbHbIi KOHTYp. M300peTenue
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pamuo A.C. IlonoBsiM. [loHsiTHE O
panuocsszu. [Ipumenenne
9JICKTPOMArHUTHBIX BOJIH.

[IpakTrueckue 3aHATUA

(B ToM umcie B (popMe NPaAKTHYECKOMN
NMOATr0OTOBKH)

N3ydenue 3aBUCUMOCTH nepuoja
KoJIeOaHUH HUTSAHOTO (MJIM MPYKUHHOTO)
MasTHUKAa OT JJUHBI HUTH (WJIM MaccChl
rpy3a). VHIYKTHBHBIE U  €MKOCTHOE
CONPOTUBIIEHUS B 1ENU TEPEMEHHOIO
TOKa.

Jlemoncmpayuu: CBOOOIHBIC U
BBIHY’K/ICHHbIC MEXaHUYECKHE KOJICOAHUSI.
Pe3onanc. O6pa3zoBanue u
pacnpocTpaHeHue yIpyrux BosH. Yacrora
KoJe0aHui U BbICOTa TOHA 3BYKa.
CB00OIHBIE JIEKTPOMArHUTHBIE
koJnebanust. OcruuiorpaMmma
nepeMeHHoro Toka. Kongencarop B nenu
nepeMeHHoro Toka. Karynika
MHAYKTUBHOCTH B LIENH IEPEMEHHOIO
ToKa. Pe3oHaHc B mocieoBaTeaIbHON Henu
IIEPEMEHHOT0 TOKa. M3imyuenue u npuem
3JIEKTPOMAarHUTHBIX BOJIH. Painocss3b.
Pemenue kpoccBopaa.

16

JIP
MP
I1P1-13

CamMocTosTenbpHas pa60Ta

IloaroToBka K JEKUHUSIM H MPAKTUICCKUM
3aHATUAM

15

5. OnTuka

Teoperuueckoe oOyueHue

IIpupona cBera. Ckopoctb
pacnpocTpaHeHus CBeTa. 3aKoHbI
OTpakKeHHUS U MpesioMiieHus cBeta. [lomHoe
oTpakeHue. JInuzpl. ['1a3 kak ontudeckas
cucrema. OnrTuueckre npuOoOpkI.

JIP
MP
I1P1-13
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Bo.siHoBbI€ cBOliCTBA CBeTA.
WuTtepdepennus cera. KorepeHTHOCTD
CBETOBBIX Jiyueil. UnTepdepenius B
TOHKHX IUIeHKax. [lomocsl paBHOMI
tonuuHbl. Konbna HeroTona.
Hcnonb3oBanue unTepdepeHIy B HayKe
u texnuke. udpaxmus csera. Judpakuus
Ha LIEJIM B MAPAJUIECIIBHBIX JIy4aXx.
Hudpakuuonnas pemerka. [Tonstue o
rosorpadun. [Tonsipuszaius monepeaHbIx
BoJH. [lomsapusanus csera. J[BoiiHoe
ay4denpenomiienue. [lomsiponipl.
Hucnepcus ceera. Buabl CiekTpos.
Crnekrtpsl ucryckanusi. CoexkTpbl
noryoeHus. YiprpaduoneroBoe u
WH(PpPaKpaCHOE U3ITyUSHHS.
Penrtrenosckue styun. X npupona u
CBOMCTBA.

[IpakTrueckue 3aHATUA

(B ToM umcie B (popMe NPaAKTHYECKOMN
NMOAr0OTOBKH)

N3yuenune wu3o0pakeHUs NPEIMETOB B
TOHKOH JINH3E.

WN3yuenne  uHTepdepeHUMH U
TU(pakLuy CBETA.

I'pagyupoBka CHEKTPOCKOMa u
OIpeze/IeHNe JUIAHBI BOJIHBI
CIIEKTPAJIbHBIX JTUHUM.

Omnpenenenne mnokazaTess TPEIOMIICHUS
CTEKJIa

Omnpenenenne GOKyCHOTO pacCTOSHUS
paccenBarOIEn TUH3bI

OnpeneneHue ONTHYECKON CUIIBI U

16
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(OKYyCHOTO PacCTOSIHUS cOOUparoeit
JMH3BI

HabmtoneHue crijionHoro 1 JMHeH4aToro
CHEKTpa

Hemoncmpayuu:

3aKOHBI OTPaXEHUS M  IPETOMIICHUS
ceera. [lonHOe BHyTpeHHee OTpakKEHHE.
OnTuueckue npubopsl. WuTepdepenuus
ceeta. Judpakuus csera. Ilonspuszanms
cBeta. [loiayueHue crnekTpa ¢ NOMOIIbIO
npusMel. [lonydeHne crekTpa ¢ MoMoOIIbI0
TG pakMOHHOM perieTki. CeKTpOCKOI
Omnpoc. BeinonHeHne npakTHYECKUX
3a1aHUI

6. Di1eMeHThI
KBaHTOBOM
(puzuku

TeopeTquCKoe 06yLIeHI/IC

KBanToBas onrtuka. KBantoBas
ruroresa [Imanka. @DOTOHBI.
Bremnuit boTo3neKTpuUecKuit
¢ dexr. Bayrpenuuit Gporodpdexr.
Tunsl GpoTor71€MEHTOB.

dusuka aToma. PazButue
B3IJIAJIOB HAa CTPOEHUE BEIIECTBA.
3aKOHOMEPHOCTH B ATOMHBIX
CHeKkTpax  Boaoponaa.  SnepHas
MOJIEb aToMma. OnbIThI 2.
Pesepdopna. Monens aToMa
Bojnopoaa nmo H. bopy. KBanTtoBbie
TE€HEPATOPBL.

®u3uKa AaTOMHOI0 AApAa.
EctecTBeHHas palMOaKTUBHOCTb.
3aKOH paIn0aKTUBHOTO pacnaja.
CrniocoOs1 HaOMOIeHUS U
pEeTHCTpAIiH 3apsHKEHHBIX YaCTHIL.
Oddekr BaBunora — YepeHkona.

JIP
MP
I1P1-13
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Crpoenue atomHoro siapa. Jledexr
MAaccChl, SHEPTHs CBSI3U U
YCTOMYMBOCTb aTOMHBIX S7ED.
Snepubie peakuuu. MickyccTBeHHas
paavoaKkTUBHOCTG. [lenenne
TsoKenbIX saep. Llennas sinepHas
peakuus. Ynpasisiemas LelHast
peakuus. SInepHslid peakTop.
[TonydyeHne panoaKTUBHBIX
M30TOIOB U UX IPUMEHEHHUE.
buonoruueckoe nelicteue
PaAMOaKTUBHBIX U3ITyUYEHUH.
ONeMEHTapHbIE YaCTULIBI.

[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
MPAKTUYCCKUM 3aHSATHIM

IIpome:xxyTouHasi arrecTanus (WM ykazatb (popmbl KOHTpOJIs1) — [IPK [AuddepenunpoBanHblii 3auer

Uroro: 117 | 117 |

Jl1st XapaKTepUCTUKU YPOBHS OCBOCHHS yU€OHOTO MaTepraia UCTIONb3YIOTCS CIeAyIOINe 0003HAYCHNUS:

1. — 03HAaKOMHUTEIBHBIN (Y3HaBaHUE paHee N3YYCHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIIIOJIHEHUE AEATEILHOCTU 110 00pa3ily, UHCTPYKLIMU WM 110/] PYKOBOJCTBOM)

3. — IpOAYKTUBHBIH (IUIAHUPOBAHKUE U CAMOCTOSITEIILHOE BBIIIOJHEHUE IEATEIIbHOCTH, pellIeHHe TPOOJIEMHBIX 3a7ay)
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3. YCJIOBUSI PEAJIM3ALIMA ITPOI'PAMMBbI OBILIEOBPA30OBATEJIBHOM
JNCTIAITIJINHBI

3.1. TpeboBaHUs K MaTepUATbHO-TEXHUYECKOMY 00eCIeYeHHI0 00pa30BaTeIbHOM TPOrpaMmbl

Hns peanuzanuu  oOpazoBaTtenbHONM AUCHUIUIMHBI DU3WKa OpraHu3aius I0JDKHA
pacrionarate MH(pacTpyKTypoil, oOecrneunBaromieil NMpoBEJEeHUE BCEX BHUAOB NPAKTHUECKUX
3aHSTUN, IPEYCMOTPEHHBIX yUeOHBIM IUIAHOM, 00pa30BaTeIbHON MPOrpaMMOil. A Takxke:

- kabuHeT 0011e00pa3oBaTeNbHBIX TUCIUIUINH (KaOMHET (DU3UKK)

- OCHallleHue KaOuHeTa

No | HanmeHnoBaHue 000py0BaHuUs | TexHUUeCcKOe OMUCaHNe

1. Cnenmanu3upoBaHHasi MeOESIb M CHCTEMbI XpaHCHHS

OcHOBHOE 000pyAOBaHHUE:

CToa yYeHHIEeCKUI pPEryJIUpPYEMbIil II0 BBICOTE

Ctyn yueHHYeCKHUi PETYJIMPYEMBIii MO BBICOTE

JlononHUTEIRHOE 000PYIOBAHHKE:

MaruautHo-mMapkepHast 1ocka / puumyapt | MOZAENb MOAXOIUT JJis NMUChbMa (pUCOBAaHMS)
MapkepaMM U Ui pa3MelIeHHs OyMakKHbIX
MaTEepUajIoB ¢ MOMOUIbIO MAarHUTOB

II. TexHH4eCcKuEe CpeicTBA

OcHOBHOE 000pyAOBaHHUE:

CeteBoit GuIbTp C IPEAOXPAHUTEIIEM

I/IHTepaKTI/IBHI,Iﬁ HpOI‘paMMHO— AruaroHalib I/IHTepaKTI/IBHOI\/'I JOCKH JOJIDKHaA
anmnapaTHbiii KOMIUIEKC MOOMJIBHBIN MIIM | COCTAaBIsATH He MeHee 657 moimos (165,1 cm); s
CTaHHOHapHLIﬁ, noporpaMmMHoe | MOHMTOpa TMCPCOHATBHOIO KOMIIBIOTEpA H
oOecIicueHue H0yT6yKa — He wMenee 15,67 (39,6 cm),

wiannreta — 10,57 (26,6 cm)!

JlononHuTEIRHOE 000PYI0BAHHKE:

Kononku JUIsL  BOCHPOM3BEACHUS  3ByKa  JIFOOOM
Mo auduKanuu
Web-kamepa 10001 MO TH(UKAIIUH
I11. JTeMOHCTpaIMOHHBIE YIeOHO-HATIISIHBIC IOCO0OUS
OcHOBHBIE:!
| HacTtosibHbI€ KapThI | HET
JlomoJIHUTENbHBIE:
| HACTEHHBIN CTCHJ | HET

- OCHAlICHHE TOMEIICHHH, 3aJeHCTBOBAHHBIX MPU OPraHU3AlMH CAMOCTOSTEIBHON U
BOCTIUTATEIHHON paboTHI:

HOMEIICHHS JJIsl OPraHU3ali CAMOCTOSTEIBHON M BOCITUTATEIBHON pabOThI JOIKHBI
OBITh OCHAIIICHBI KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOIKIFOUEHHS K MH)OPMAIMOHHO-
TEJICKOMMYHHUKALMOHHOW ceTn «MHTepHeT» W oOecredeHneM JOCTylma B AIICKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpeIy 00pa30BaTEIbHON OpraHU3alUH.

3.2. TpeboBanus K y4eOHO-METOTUIECKOMY 00CCTICUCHUTIO

VueOHO-MeTOIMYeCKass ~ JAOKYMEHTAIllUsl M0  JAWCHHMIUIMHE  BKJIIOYACT:  JICKIIWH;
NpakTHYeCKue paboThl, pa3pabOTKy TEMAaTUKHA 10 JOKJIaJaM, TUCKYCCHH, NPaKTHYCCKHUE
3aJlaHus, TIEPCUCHb BOIMPOCOB K TEKYIIEMY KOHTPOJIO, JApPYruM (opMam KOHTpPOJI,

! Tlocranosnenne I'naBHOro canurapHoro Bpada Poccuiickoil @enepauun ot 28 cenrsops 2020 roma N 28 «O6
yTBepkaeHnn caHuTapHbix TnpaBmin  CIT  2.4.3648-20 "CaHuTapHO-3MUAEMHOJIOTHIECKHE TpeOOBaHUS K
OpraHM3aIsIM BOCIIMTAHUS U 00y4eHHs, OT/bIXa 1 03I0POBJICHHS A€TeH 1 MOJoAEKN"
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IIPOMEKYTOYHON aTTECTALUU.

3.3. UuTepHeT-pecypcshl

l.Egunas  xomexkuuss  LIOP.  Ilpeamernas  komuekuust  «®@usuka»  http:/school-
collection.edu.ru/collection

2.BupryanbHblil pOHJ €cTeCTBEHHO-HAYUYHbIX U HAYYHO-TEXHUYECKUX 3P PexToB «dPpPpexTuBHas
duszuka» http://www.effects.ru

3.4. IIporpammHoe obecnieueHue, HUPPOBbIC HHCTPYMEHTBI
Komnemx oOecriedeH HEOOXOIUMBIM  KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacmpoCcTpaHseMOro MPOrpaMMHOT0 00ECIEUeHUs, B TOM YHCIIe OTE€YECTBEHHOT'O TPOU3BOICTBA.
Hcnons3yrores nmporpaMMsl, BXoadmue B EQUHBIN peecTp pOCCUHCKUX NMPOTrpaMM Uit
ANEKTPOHHBIX BHIYUCIUTENBHBIX MAIINH U 0a3 JAHHBIX, @ TAK)KE PEECTP COLUATBHBIX COICETEH:
«Aapekc./luck  (mms Windows)», Sunekc.llouta, Power Point, BKonrtakre (vk.com),
Bebunap.py

3.5. OcHOBHasi IeYATHAS WM JJICKTPOHHAS JUTEepaTypa

1.Msikumes, I'. S, ®@usuka: 10 kmacc: 0a30Bblii U yrinyOnéHHbIM ypoBHU: y4ueOHuk / I'. Sl
Mskumes, b. b. Byxosues, H. H. Corckuii; mox penakuueid H. A. TlapdentseBoit. — 11-e u3.
— Mocksa: IlpocBemenue, 2024. — 432 c¢. — ISBN 978-5-09-112178-0. — TekcT:
JNEKTPOHHBIA // DNEeKTpOHHBIM pecypc 1mdpoBoit obpasoBarensHO cpeapl  CITO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132340

2.Msxumes, I'. 5. ®usuka: 11 kmacc: 6a30BbId M yrimyOn€HHBIM ypoBHH: y4ueOHMK / I'. SI.
Mskumes, 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 1wmdpoBoit oOpasoBarensHOM cpeapl  CITO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132346

3.6. lonmostHUTeIbHAS MEYATHAS WIN JJIEKTPOHHAS JIATEpaTypa

1.KacesnoB, B. A. ®usuka: 10 xnacc: yrinyOnéuusiii ypoBeHs : yueOHuk / B. A. KacbsHoB. —
11-e u3zn. — Mocksa: Ilpocsemenue, 2023. — 480 c¢. — ISBN 978-5-09-103621-3. — Tekcr:
JJICKTPOHHBIM // DNeKTpoHHBIM pecypc 1mdpoBoii  obpaszoBarenbHor cpeasl  CIIO
PROFo6Gpa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/132342

2.KacesiHoB, B. A. ®@usuka: 11 xnacc: yrryOonénusiii ypoBeHb: yueOnuk / B. A. KacbsiHOB. —
11-e u3n. — Mocksa: IIpocsemenne, 2023. — 510 ¢. — ISBN 978-5-09-103622-0. — Tekcr:
JNEKTPOHHBIA // DIEeKTpOHHBIM pecypc 1mdpoBoit oOpasoBarensHO cpeapl  CITIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132476

3.7. CaoBapu, cIpaBOYHHMKH, HIUKJIONEAUN, NMEPUOAUIECKHE MATEPHAIbI (KyPHAJbI M
rasersl)
1.KYPHAJI « ®U3UKA TTOPEHU S 1 B3PBIBA» https://www.iprbookshop.ru/34036.html

2 KYPHAIJI «®U3UKA» https://iprbookshop.ru/11595.html
JKYPHAIJL CEPUA ECTECTBEHHBIE HAVKU. iprbookshop.ru/23124.html

3.CmupHOB, A. B. NndopmanroHHble TEXHOIOTHH B 00y4YeHHN (pu3uKe: yueOHoe mocodue / A.
B. CmupnoB, C. A. CmupHOB. — 2-¢ u3d. — MockBa: MOCKOBCKUW T€Iaroru4eckuit
rocyapcTBeHHblli yHuBepcurer, 2024. — 220 c¢. — ISBN 978-5-4263-0677-6. — Tekcr:
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anektpoHHbld // Lludposoit obpazosarensubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/145489.html

4.IlonoBa, T. H. Dkckypcuu mno ¢usuke. Y4eOHO-MPOPOPUEHTALIMOHHBIA acHeKT: y4eOHO-
metoauyeckoe nocodbue / T. H. ITorosa, A. C. [Ipyaxuii. — 2-e u3n. — MockBa: MockoBCKui
MeJarornyeckuil rocy1apcTBeHHbIN yHUBEpcUuTeT, 2024. — 136 c¢. — ISBN 978-5-4263-0754-4.
— Texkcr: anexkrponnslit // Hudposoit obpazoBarenshblii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/146085.htm

5.CmupHoB, A. B. DnextpoHHoe oOyueHue (usuke (UCTOPUYECKHUE U TEPMHUHOJIOTHYECKUE
acnekTsl): MoHorpadust / A. B. Cmupnos, C. A. CMupHOB. — 2-¢ u3a1. — MockBa: MOCKOBCKUI
NeJarornyeckuil rocy1apcTBeHHbIN yHUBepcuTeT, 2024. — 108 c¢. — ISBN 978-5-4263-0144-3.
— Texkcr: anexkrponuslit // Hudposoii o6pazoBarenshslii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/145771.html
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA INIPOI'PAMMBI
OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI

KoHTpoib M oOmeHKa pe3yJbTaTOB OCBOCHHUS  00I1e00pa30BaTENbHOM  TUCHUIUIMHBI
OCYILECTBIISIETCA TPENOJAaBaTeIeM B IIPOLIECCE NMPOBENCHMS NMPAKTUYECKUX 3aHATHH, a TakkKe
BBINOJIHEHHSI 00YYaIOIIMMUCS MHIUBUAYAJIbHBIX 3a1aHUM.

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:

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

TOTOBHOCTH K aKTHUBHOM JEATEIIBHOCTH TEXHOJOTMYECKON M COLIMAIbHON HAIlPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylo
JESTENBHOCTD;

UHTEpEC K pa3M4yHbIM cepaM NpodeCcCUOHATBLHOW AESITeNTbHOCTH, YMEHHE COBEpILIaTh
OCO3HaHHBIHM BBIOOp Oyay1eil nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO Ha MPOTSKEHHH BCEH
KHU3HU;

HKOJIOTUYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKON KyJIbTYpbl, IOHUMAaHHWE BIUSHHUA COLMAJILHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HaHUE
r7100aIbHOTO XapakTepa IKOJOTHUECKUX MpodieMm;

IJJAHUPOBAHUE W OCYIIECTBICHHE NCHCTBHN B OKPYXAIOIIEH CpeAe Ha OCHOBE 3HAHMUS
LieJIed yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTMBHOE HENPUATHE IEHCTBHM, IPUHOCIIINX BPEIl OKPYIKAOIIEH Cpeae;

yMEHHE IIPOrHO3UPOBATh HeOJIaronpusITHbIE IKOJIOTHUECKHE MIOCJIEACTBUS
IIPEANPUHAMAEMBIX AEUCTBUM, IPEIOTBPAILATH UX;

paclIIpeHHE ONbITa AEATEIbHOCTU IKOJIOTNYECKON HAIIPABIEHHOCTH;

LEHHOCTU HAYyYHOTO [MO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOILIECTBEHHOM MpaKkTUKHU, OCHOBAHHOIO Ha JUaJore KyJbTYyp,
CHOCOOCTBYIOLIET0 OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOW M UMTATEIbCKOW KYJIbTYpPbl KaK CpeJICTBa B3aUMOIEHCTBUS
MEX]1y JIFOJIbMU U II03HAHUS MUDA;

OCO3HAaHHE LIEHHOCTHU HAy4YHOH AeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
MCCJIEIOBATENBCKYIO AESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE.

MeTanpeIMeTHbIX:

OByaieHne YHUBEPCATBHBIMH YICOHBIMY ITO3HABATEITHHBIMU JICHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaIM3MPOBATh TMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABJIMBATH CYIIECTBEHHBIM MPHU3HAK VI OCHOBAHUS IS CPAaBHEHUS, KJIacCU(DUKAIINH
1 000O0IIIEHN;

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

BBISIBJISTh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAECMBIX SIBJICHHSIX;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCThH, OIICHWBATh COOTBETCTBUE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH MOCJICICTBUN ACITEIbHOCTH;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM;

0) 6a30BbIC UCCIICTOBATEIBLCKUE ICHCTBUS:

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

CIIOCOOHOCTP ¥ TOTOBHOCTh K CaMOCTOSITCIILHOMY IIOMCKY METOJOB  PCIICHUS
MPAKTHYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS;

OBJIAJICHUC BHUJIAMHU JEATCIHHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH,
npeoOpa30BaHUI0 W MPUMEHCHHIO B PAa3JIMYHBIX Y4YEOHBIX CHUTyalWsX, B TOM 4YHUCIE MpHU
CO3/IaHUU YYCOHBIX M COIMALHBIX TIPOCKTOB;

dbopMHpOBaHHE HAYYHOTO THUMA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHUHOJIOTHCH,
KJIFOUEBBIMY [OHATHAMHI U METOLAMHU;

37



CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aa4d B OOpPA30BATEIBHON AEATEIHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3aJady, BBIIBUTATh
TUTIOTE3y €€ peIICHHs, HaxXOJUTh AapTyMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHATM3UPOBATH MOJTYUYCHHBIC B X0/ PEIICHUS 3aa9d Pe3yJIbTaThl, KPUTHUYCCKH OICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIUsM, OIICHUBATh TPHOOPETECHHBIN OITHIT;

pa3pabaTbIBaTh IJIaH PEHICHUS MPOOJIEMBI C YYeTOM aHajIn3a UMEIOIINXCS MaTepUaTbHBIX
¥ HeMaTepUATBHBIX PECYPCOB;

OCYIIECTBIISTh LIEJICHANPABICHHBIN TMOWCK MEPEeHOca CPEICTB U CIIOCOOOB ACHCTBHS B
po¢eCCHOHANBHYIO CPELy;

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

yMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHATBHBIC TIOIXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

B) pabota ¢ uHpopmanueii:

BIQJIETh HABBIKAMHU TMONYy4YeHHs WHPOPMAIUUM U3 KMCTOYHHUKOB Ppa3HBIX THIIOB,
CaMOCTOSITCIIEHO ~ OCYIIECTBJIATh IOUCK, AaHalM3, CHUCTEMATH3AIMI0 ¥ HHTEPIPETAIUIO
uHGOPMAIIUU PA3IUYHBIX BUIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMIHBIX (hopMaTax ¢ y4eTOM Ha3HaUYCHUs MH(DOPMAIMH | TICIICBOI
ayJIMTOPUH, BBIOMpAs ONTUMAILHYIO (JOPMY MPEACTABICHUS U BU3yalu3alliu;

OIICHUBATH JIOCTOBEPHOCTH, JICTUTUMHOCTh WH(OpPMAIIUU, €€ COOTBETCTBUE IPABOBHIM M
MOpaTbHO-3THUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIOICHHEM
TpeOOBaHUIT SPrOHOMHUKH, TEXHUKH OS30TIaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHMSI, TPABOBBIX U
ATHUYECKHX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacHOCTH;

BIIQJICTh HABBIKAMH pACIO3HABAaHWUS W 3alUTHl  WHGOpManuu, WHHOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OByasieHne YHUBEPCATBHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMHU:

a) obieHue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

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

BIIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIEHHUS U B3aUMO/ICHCTBHUS;

apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(DJIUKTHBIC CUTYAIIHM;

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

0) coBMeCTHas e TEIbHOCTD:

MMOHUMATH U UCTIOIH30BaTh MPEUMYIIESCTBA KOMAHIHON ¥ WHIUBUAYaTbHONU PaOOTHI;

BBIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX JEUCTBUH C yuyeToM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJIOTO YICHA KOJUICKTHBA,

OPUHUMATh [I€TU COBMECTHOM JESATENbHOCTH, OPTraHW30BBIBATH W KOOPJIWHUPOBATH
JICUCTBUSA IO €€ JOCTMKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUH, pACHPENCNIATh POJU C y4YETOM
MHEHHUI Y4aCTHUKOB 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJAJAa W KAKIOIO yJ4aCTHUKA KOMAaH/IBl B OOIIMIA Pe3yJIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

mpeyiaraTh HOBBIE TPOEKTHI, OICHUBATH HJEU C IMO3UIWW HOBHW3HBI, OPUTHHAIBLHOCTH,
NPaKTHYECKON 3HAYHMMOCTH;

KOOPJIMHHUPOBATh W BBHINOJNHATH PAOOTy B YCIOBHSX pPEATbHOTO, BUPTYAIBHOTO U
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KOMOWHHUPOBAHHOTO B3aMMOACHCTBUS;

OCYIIECTBIISAITh MO3UTHUBHOE CTPATETHYECKOE IMIOBEACHHE B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBnazieHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIMs:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO AESTENbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTAaBJIAThH IUIaH PELICHUs MPoOJIeMbl C YU€TOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPENOUYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH1 y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHHBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3PYIHUIIMU B pa3HbIX 001acTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

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

UCIIOJIb30BaTh IPUEMBbI pe(IeKCUU 171 OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILIECHUS;

YMETb OLIEHUBAaTh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIM HHTEIUIEKT, IPEIoaraiomuii chopMUpOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOLIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMSI, BKJIIOUAIOLLETO CaMOKOHTpOIJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ IIOBEJIEHUE, CIIOCOOHOCTh aJalNTUPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHHUSIM U MPOSBIATh TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAllMHU, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTH)KEHHUIO LEIH U YCIeXy,
ONTHMHU3M, NHUIIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHMH KOMMYHMKAIIUM, CIIOCOOHOCTb K COYYBCTBUIO H
CoIepeKUBaHUIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOLINX CHOCOOHOCTH BHICTPaMBATh OTHOIIEHUS C APYTUMH
JFOIbMU, 3a00THUTHCS, IPOSBIISITh MHTEPEC U pa3pemiaTh KOH(IUKTHI;

I') IpUHATHE ce0s U IPYTHX JIIOJeH:

IPUHUMATD ce0sl, TOHUMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHMMATh MOTUBBI M apryMeHTbl JPYIMX JIOAEH NIpU aHalu3e pe3ysbTaToB
NESITENIbHOCTH;

IPU3HABATh CBOE MPABO U MPaABO JPYTUX JIOAEH Ha OIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eloBeKa.

npeomMemHmbix:

ITP6 1 chopMHpPOBAaHHOCTH MPEACTABICHUN O POJIM U MecTe (PU3UKH M ACTPOHOMHH B
COBPEMEHHOM Hay4yHOHl KapTMHE MHpa, O cHCTeMOooOpasyroouell ponu (U3UKUM B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHMKH M COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJA€ POCCUWCKUX U
3apyOeKHBIX YYCHbIX-(OU3UKOB B pa3BUTHE HAyKH; IOHUMaHHE (PU3NYECKOH CYLIHOCTH
HaOJII0Ja€MBbIX SBJIEHUH MUKPOMHPA, MAKPOMHUPA U MEraMHpa; IOHUMaHUE POJIU aCTPOHOMUHU B
IIPAKTUYECKON NEATENbHOCTH YEJIOBEKA U JAJbHEHIIEM HayYHO-TEXHMYECKOM Pa3BUTHHU, POJIU
¢u3uku B GOPMHUPOBAHUU KPYro30pa ¥ (GyHKIMOHATIHHON IPaMOTHOCTH Y€JIOBEKA JIUIsl PELICHUS
IPAKTUYECKUX 3a7a4;

ITP6 2. copmupoBaHHOCTH YMEHHMIl pacro3HaBaTh (hU3MUECKHE SIBICHHS (IIPOLECCHI) U
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OOBSICHSTh KX HA OCHOBE M3YyYCHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHETHOE JIBIDKEHHUE, CBOOOJHOE TAJCHHWE TEJ, JBM)KCHHE MO OKPY>KHOCTH, WHEPIIHSI,
B3aMMOJICHCTBHE Tel, KojebaTenbHOe ABMKEHHE, PE30HAHC, BOJHOBOE ABIKEHUE; MUQQy3us,
OpOYHOBCKOE JBWIKEHHE, CTPOCHHE KHIKOCTEH W TBEPIBIX TeJ, U3MEHEHHE o0beMa TeNl MpHu
HarpeBaHuu (OXJAXJIEHWH), TEIUIOBOE paBHOBECHE, HWCHApeHHE, KOHJEHCAIs, IJIaBJICHUE,
KpUCTAJUIM3alMs, KUIEHUE, BJIAXHOCTh BO3AYyXa, CBS3b CpPEIHEW KUHETHUYECKOW HHEPTHU
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJ ¢ a0COTIOTHOM TEMIEpaTypol, MOBLIIICHNE AaBIICHUS Ta3a MpU
€ro HarpeBaHUM B 3aKpPbITOM COCYJE, CBS3b MEXKAY NapaMeTpaMH COCTOSIHHMS Tras3a B
M30MpoLeccax; MEKTPU3ALNS TEJ, B3aUMOICUCTBUE 3apsA10B, HArPEBAHUE IPOBOJIHUKA C TOKOM,
B3aMMO/JICCTBME MArHUTOB, JJICKTPOMArHWTHAs WHAYKLHS, JCHCTBHE MAarHUTHOIO TMOJsS Ha
OPOBOJAHUK C TOKOM U JABIKYIIMHCA 3apsif, JJIEKTPOMArHUTHBIE KOJE€OaHUS ¥ BOJHBI,
MPSIMOJIMHETHOE ~ paclpoCTpaHEHHWE CBETa, OTpPaXEHWe, NpeoMIICHHE, WHTepdepeHIns,
Tudpakus ¥ MOJISpU3alusl CBETa, JUCTepCUsi CBeTa; (HOTOANEKTpUdecKuilt 3QeKT, CBETOBOE
JIaBJICHUE, BO3HUKHOBEHHE JIMHEWYATOrO0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W
HCKYCCTBEHHAs paJInOaKTUBHOCTb;

[IP6 3. BrmageHuWe OCHOBOMOJATAIONIUMHU (PU3UUYECKUMHU TOHSATHUSMH ¥ BEIUYMHAMH,
XapaKTepU3YIOMMMH  (U3NYECKUE TMPOLECChl (CBSI3aHHBIMU C MEXAaHUYECKUM JBUIKCHHEM,
B3aUMOJICICTBHEM TeEJI, MEXAaHMYECKUMHU KOJICOAHMSIMH W BOJHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEILIECTBA, TEIJIOBBIMU MPOLECCAMU; SJIEKTPUUECKUM W MAarHUTHBIM IOJISIMH,
AJIEKTPUYECKUM TOKOM, OJJICKTPOMATHUTHBIMH KOJICOAHHUSAMH W BOJIHAMH, ONTHYECKUMHU
SIBICHUSIMU;  KBAaHTOBBIMU  SIBIICHUSIMM, CTPOE€HHMEM aroMa W aTOMHOTO  sjpa,
PaIMOAaKTUBHOCTBIO);  BJIAJICHUE OCHOBOTOJATAIONIUMU  aCTPOHOMHUYECKUMH  TOHSATHUSIMH,
MO3BOJSIIOIMMHM ~ XapaKTepU30BaTh IMPOLIECCHI, MNPOUCXOJAIIME Ha 3BE3/1aX, B 3BE3IHBIX
CHUCTEMax, B MEXTaJIAKTUYECKON cpejie; NBIKEHHE HEOECHBIX TeJ, SBOJIONHMIO 3BE31 U
Bcenennoi;

[Ip6 4. BnageHWEe 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPHUSMHU (3aKOH BCEMHUPHOTO
tarorenusi, I, II m III 3axkoHbl HproTOHA, 3aKOH COXpAaHEHUs MEXAHUYECKOW DHEPrUH, 3aKOH
COXpAaHEHUsS HMITYJbCa, MNPUHLIMN  CYNEPHO3UIMU  CWJI, NPUHLOHUI  PABHOIMPABHOCTH
MHEPLUHUAIBHBIX CUCTEM OTCUETA; MOJIEKYJSPHO-KMHETUYECKYK) TEOPUIO CTPOCHUS BELIECTBA,
ra3oBbI€ 3aKOHBI, MEPBBIM 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsaa,
3akoH Kynona, 3akoH Oma 11 yyacTka 1enu, 3akoH Oma JiIsl MOJHOM 3J€KTPUYECKOM LIeTnH,
3akoH [[xoyns - JleHla, 3aKOH 3JE€KTPOMAarHUTHOM WHIYKIIMH, 3aKOH COXPAHEHUS JHEPIUH,
3aKOH MPSMOJIMHENHOTO PaclpOCTPAHEHHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETAa; 3aKOH COXPAHEHUS OJHEPruHM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsiga, 3aKOH COXPAaHEHMsT MacCOBOIO 4YMCIa, MOCTynarsl bopa, 3akoH
pPaaIuoOaKTUBHOTO pacraja); YBEpPEHHOE HCIOJIb30BAaHWE 3aKOHOB M 3aKOHOMEPHOCTEH MpH
aHanu3e (PU3NIECKUX SBICHUI U MPOLIECCOB;

[IP6 5. ymMeHue yuuThIBaTh I'pPaHUIbl NPUMEHEHUS HM3YYEHHBIX (DPU3MUECKUX MOJEINEH:
MaTepualibHasi TOYKA, WHEpLHAJIbHAs CHUCTEMa OTCUETa, WJICAJIbHBIM Tra3; MOJEIH CTPOSHHUS
ra3oB, JKMJKOCTEW W TBEPHABIX TEJ, TOYECUYHBIN IEKTPUUYECKUU 3apsij, sAepHas MOAENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH pelieHrun GU3NYECKUX 3a/1a4;

[TP6 6. BaieHue OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCTIOIB3YEMBIMH B (DH3HKE:
MPOBOJIUTH MPSMBIE U KOCBEHHBIC M3MEPEHUsT (PU3NYECKUX BEIMYWH, BBHIOMpAs ONTHUMAJIbHBIN
croco0 H3MEpEeHUsT M HUCIOIb3ys HM3BECTHBIE METOJbI OIEHKH MOTPEIIHOCTEM W3MEpPEHUH,
MPOBOJIUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYHMH C HMCIOJIB30BAHHEM MPSIMBIX
U3MEPCHUH, OOBSICHATH IMOJYYCHHBIC PE3YJIbTaThl, MCIONb3Yys (U3NYCCKUE TCOPUH, 3aKOHBI U
NOHATHUSA, W JIeJaTh BBIBOJABI; COONIONATh TMpaBuia Oe30MmacHOro Tpyda MpU TMPOBEACHUU
UCCJICIOBAHMI B paMKax Y4eOHOTO SKCIIEPUMEHTA U YIeOHO-HCCIICIOBATEIBCKON IeITeIbHOCTH
C HUCIOJIb30BaHHWEM LU(DPOBBIX HW3MEPUTENBHBIX YCTPOHCTB U J1aOOPATOPHOIO OOOPYIOBaHMUS;
c(hOpMUPOBAHHOCTh TPEACTABICHUM O METOAaX TMOJYYEHUS HAyYHBIX aCTPOHOMHUYECKHUX
3HAHHWM;

[IP6 7. chopMUpOBAHHOCTH YMEHHUS peIIaTh pacCUYETHBIC 3aJaud C SIBHO 3aJaHHOMN
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(¢u3M4YecKOl MOJIeNbl0, MCIONB3Ys (U3NYECKHE 3aKOHbI M MPHUHLUIBI; HA OCHOBE aHAJIN3a
yCIIOBUS 33]]a4l BHIOMPATh (U3UUYECKYIO MOJIENb, BBIACIATh (DU3HMUECKUE BETUYUHBI U (OPMYJIBL,
HEOOXOIUMBbIE /ISl €€ PEeLIeHUs, MPOBOAUTh PACUYEThl U OLIEHUBATh PEAJTbHOCTH IMOJyYEHHOTO
3HaueHUsl (U3MYECKON BEIMYMHBI, pellaTh KaueCTBEHHBbIE 3a/ayd, BBICTpaWBasl JIOTMYECKU
HENPOTUBOPEUYMBYIO LIENIOUKY PACCYKIEHHUM C ONOPOI HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU
U (pu3HYECKUE SBICHMUS;

[Tp6 8. chopMUPOBAHHOCTH YMEHUS MPHUMEHATH IOJyYEHHbIE 3HAHUS Ui OOBSICHEHUS
yCIIOBUHM MPOTEKaHUS PU3NYECKUX SBJICHUHN B IPUPOJE U ISl IPUHATHS MPAKTUYECKUX PEIIeHUN
B TIOBCEIHEBHOW JKM3HU [UId oOecredeHuss Oe30MacHOCTU MpH OOpalleHUH ¢ ObITOBBIMU
npubopaMu M TEXHUYECKHMHU YCTPOMCTBAMM, COXpPAHEHMsI 370POBbsI M COOJIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MOBEJCHUS B OKpY’Kalollel cpeje; MOHMMaHUE HEOOXOAUMOCTH MPUMEHEHHS
JOCTHKEHUM (PU3UKU U TEXHOJIOTUHN JJIs PALlMOHAIIBHOTO IPUPOIOTIOIb30BAHUS;

IIp6 9. cdopMHUpPOBaHHOCTH COOCTBEHHOW MO3ULMHU [0 OTHOIICHUIO K (U3NYECKOH
nH(popMaluy, TMOJy4aeMONM W3 Pa3HbIX HCTOYHUKOB, YMEHHH HCHOJIb30BaTh LU(POBHIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETALMN W TPEACTaBICHUS Y4eOHOH H
HAyYHO-TMOMYJISIPHOM HMH(pOpMAIUH; pa3BUTHE YMEHUN KPUTHUECKOIO aHalIW3a IMOJTydaeMon
UHpOpMaLUY;

[Ip6 10. oBnageHwe yMeHUSMH paboOTaTh B TPYMINE C BBINOJIHEHUEM pPa3IHYHBIX
COLMAJIBHBIX POJIEH, IJIAHUPOBATh PadOTy IPYIIIbI, PAMOHAIBHO PAaCIpPEAETATh 1eATeNbHOCTh B
HECTaHJIAPTHBIX CUTYyalMUsX, a/IeKBaTHO OLIEHHWBATH BKJIAJ Ka)/J0r0 U3 yYaCTHUKOB IpPYMIbI B
peleHre paccMaTpuBaeMoi pooIIeMBl;

[1p6 11. oBnagenue (chopMUPOBAHHOCTD MIPEACTABICHHI) MPABUIIAMH 3aITUCH (PU3UIECKUX
(dhopmyn penbedHO-TOUEUHON crcTeMbl 0003HaueHuit JI. bpaitns (s ciaenbix U cnaboBUISAIIIX
00ydJaromumxcs).
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KOMILVIEKT ONEHOYHBIX CPEJICTB TEKYIIET'O KOHTPOJIA

OU3UKA
38.02.01 SJKOHOMMUKA 1 BYXTAJITEPCKHAI YUET
(IT0 OTPACJISIM)

Byxraarep
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1.ITACIIOPT ONEHOYHBIX CPEJACTB

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. OCHOBBI  MOJIEKYJISIPHOM

TCPMOAUHAMUKNU

bu3uKn

u

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

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

ITogrotoBka K  TECTOBBIM
3aJIaHUsIM, OIIPOCY

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

BBenenune

®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.
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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
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Tema 2. OcHOBBI MOJIEKYJIAPHON (PU3NKH M TEPMOIUHAMUKHI

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;
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E) 40-107*kr/Mob.

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

A) yBenuuuTh B 6 pas;

B) He u3MeHsTh;

C) ymeHbIuTh B 3 pasa;

J1) ymeHbIINTS B 6 pas;

E) yBenuuuTts B 3 pasa.

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 Tx/(xr-K);

E) 130 Jx/(xr-K).

9. Eciu Macchl MOJIEKYJT pa3IMUHbIX UJI€abHBIX TA30B Pa3IndaloTcs B 4 pa3a, a TeMIEpaTyphl
ra3oB OJIMHAKOBBI, TO CPEIHUE 3HAUEHUS KBaIPATOB CKOPOCTEU MOJIEKYI

A) OIMHAKOBBI;

B) otnuuarotes B 2 pasa;

C) ommuarorcs 8 pas;

1) otnnuarotcs B 4 pasa;

E) otnnyarotcs B 16 pas.

10. B xoopnunarax P, T u3o0paxensl n30X0psl (Macca ra3za 0IMHaKOBa BO BCEX MPOIECCaX).
MaxkcuManbHOMY 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
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3
0 pV

DTO mpoLecchl

A) N3o6apHoe oXJIaXKIeHUE U N30TEPMHUUECKOE PACITUPECHHE;
B) N300apHoe pacuipeHre U H30TEPMUIECKOE CKATHE;

C) U306apHO€e HarpeBaHue U U30TEPMUUECKOE PACILIUPEHHUE;
1) N300apHoe HarpeBaHue U H30TEPMUYECKOE CIKATHE;

E) N3o0apHoe oxnaxkaeHne u H30TePMUYECKOE CKATHE.

2. Ecnu macca MoJIeKyJTbl IEpBOTO HI€aTbHOTO Ta3a B 4 paza 00JbIIe MacChl MOJIEKYJIBI BTOPOTO
ras3a, a TeMIepaTypbl 00OHUX Ta30B OJMHAKOBHI, TO OTHOIIEHUE CPEIHUX KBaIPATHUHBIX

CKOpPOCTEW MOJIEKYJI Ta30B Ji

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

2 paBHO

3. B 6amtone 06beMoM 30 aM° HaXOAUTCA BOAOPOA 1o/ AaBiaeHreM 5 MIla mpu Temmepatype
27°C. Onpenenure Maccy rasa, CuuTas BOJAOPO UACATbHBIM Ta30M.

By, =207 L2 p =g 314 9
e ° MOJb monb XK @
A) 1,2xkr,

B) 0,24kr;

C) 0,12xr;

A1) 60r;

E) 12r.

4. Ipy oXIaXeHUH UEATBHOTO 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. TemmnepaTypy cMecH, TI0JIy4eHHON NpK CMEIIMBAHUM [BYX PA3HBIX KMAKOCTEH ¢ Pa3HBIMU
TeMIepaTypaMy, MOXKHO BBEIYHCIUTH O (hopMyIie

t t

242
A) 2 2

1, +1,

B 2 ;
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myt, +m,t,
m, +m
C) 1 2

Cily) Gyl

c, +c¢
o "o

c,myt, +c,myt,

E) @™ +c,m,

6. KonuuecTBo BemecTBa B kKelne3Hol oTauBKe 06bemoM 28-107 m* paBHO (0THOCHTENBHAS
aTOMHas Macca kejie3a 56 r/MoJib, INIOTHOCTE kene3a 7,8:103 kr/m?)

A) 436,8kT;

B) 218,4xr;

C) 23,5:10% moneky;

1) 3900 moub;

E) 1800 momnb.

7. Ha p.V-auarpamme n300pak€HO HECKOJIBKO M30TEPM HcabHOro raza. Hanbomnee Bricokast
TEMIIEpaTypa COOTBETCTBYET U30TEPME

P
K&\
\"
—
A)1; B) 2; O)5; 1) 4; E) 3.
8. Hucio Monekyn, coaepkaiumxces B Karie Bojabl maccoit 0,2 rpaMmma

—»

& =185107° =, N, =6,02540% mom»™' 2
e MOJIb o

A)6,7-102%  B)6,7-10%; C) 6,7-10%; ) 6,7-1021; E) 6,7-10.

9. IIpu xonaencauuu 20 1 BoasHoro napa npu 100°C BeLAETNTCS KOIMYECTBO TEMLIOTHI
(r=22,6:10° 1x/xr)
A) 4 x]Ix; B) 4,55 x]JIx; C) 900 JIx; ) 455 JIx; E) 45,2 xJIx.

10. Temneparypa, Ipu KOTOPOH CpeliHss KBaJpaTUUHasl CKOPOCTh MOJIEKYJI KUCIOPOIa

_ B =320 ;g =g 31229
J =400m/c, pasma € MOb mone XK @
A)S515K; B)411K; C) 205 K; 1) 309 K; E) 104 K.
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A A

(SO NG T NG T NG T NS T NG T NS T N T NS T NG TN NG T Sy S gy S e S T T )
SOOI ANWNPA WL, OOVWOIN NP WN—=O

JTAJOHBLI OTBETOB

Ne BapuanTa Bapuanr 1 Bapmuanr 2

3a/1aHUA
1 E C
1 C B
3 C C
4 E B
5 E E
6 C A
7 C A
8 E I
9 i E
10 E C

Bonpocwl k onpocy

OmnpenenieHne uaeaIbHOTO Ta3a
OcHoBuble Tonoxkeuns MKT
Joka3zarenbcTBa K Kaxxaomy nosioxkennto  MKT

IlosscHUTB 3aBUCUMOCTH CHII MOJICKYJISIPHOT'O BSaHMOHeﬁCTBHﬁ OT paCCTOAHUA

OHpe,Z[CJ'ICHI/Ie OTHOCHUTEIIbHOU MOJ'ICKy.]'IHpHOﬁ MaCChbI

Ornpenenienre MOJISIPHONM MacChl
Urto onpenenser yucio ABorajapo?
UYem 00ycIIOBICHO 1aBiIeHUE Ta3za’?
OrnpenerieHre TeMnepaTypbl

. Uto o3HauaeT abCONIOTHBINA HYJIb TEMIIEpaTyphl?
. ®usndeckuii cmpica koddurmenta boapimana
. Onpenenenue U30MpoOLECCOB

. 3akoH bolns-Mapuotra

. 3akoH ['eit-JIroccaka

. 3akoH apns

. 3akoH JlanbTOHa

. Onpenenenne MKT

. Onpenenenye TepMOAMHAMUKI

. OnpeneneHue TEIIOBOTO paBHOBECHUS

. UTo Takoe BHYTpEHHSsIsI dYHEPTHs?

. OnpeneneHne KOJIMUECTBA TEIIOTHI

. PaboTa B TepMoiuHamMuKe

. IlepBbIil 3aKOH TEPMOANHAMUKHU

. UTo Takoe TenioBOW JBUTATENb?

. Onpenenenuie aguadbaTHOro mpoiiecca

. Uro Taxoe KIIJ[?

. UneanbHas TerioBas MalilHa

. Onpenenenue yaenbHOM TEIIOEMKOCTH

. OnpeneneHune yaelbHON TEMIOTHI IJIaBICHUS

. Onpenenenue yaenpHON TEIIOTH MAPOOOpa30BaHHS

Tema 3. DnekTpoaAMHAMHUKA

Bonpocwi k onpocy
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1. DAIeKTpUYECKUM TOKOM HA3bIBACTCA ... 3apSIKCHHBIX YacTHll. (Hanpasnennoe ynopsaoouennoe
osudiceHue.)

2. Enununa snekTpuueckoro conpoTusienus. (1 Om.)

3. ®opmyna 3akona Oma mis yqactka nenu. (I=U/R)

4. OCHOBHOE JEICTBHE IIEKTPUUECKOTO TOKA. (MacnumHoe)

5. MomHOCTh paBHa OTHOIIIEHUIO pabOTHI KO ... (Bpemenu.)

6. 3aKOH O TEIJIOBOM JICMCTBUM TOKA MPUHAIUICKHUT ... ([[ocoymo-Jlenyy.)

7. Ilpm mocie10BaTeIbHOM CONPOTUBIECHUHU IIPOBOJHUKOB HAIPSKEHNE MTPSMO
NPOMOPLUUOHATBHO ... (Mx conpomuenenuio.)

8. Kak HaliTu o011ee conpoTHBIIEHNE TPOBOIHUKOB, COETUHEHHBIX

napamiensHo? (1/R=1/R;+1/R; R=R;R»/R;+R;)

9. IIpy4rHON CONMPOTHUBIIEHUS SIBISECTCS B3aUMOJICUCTBUE JBHXKYIIIUXCS

ANEKTPOHOB C ... (Monamu kpucmaniuyeckou peuiemxu.)

10. YcnoBuem CymiecTBOBaHUS JIEKTPUUECKOTO TOKA SIBISICTCS HAJTMYKUE CBOOOIHBIX 3apsI0B
u ... (Hanuuue snexmpuueckozo nos.)

11. Eguauna 3/1C. (1 B.)

12. DnekTpudyeckoe COMPOTHBICHNE 3aBUCUT OT JJIMHBI IPOBOJHUKA, TUIOMIAIHN TONEPEYHOTO
cedyeHus u ... (Pooa mamepuana.)

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

npu (Ilapannenvrom coeounenuu.)

14. DnexTpudeckoe HaMpsHKEHUE U3MEPSIOT ... (80.1bmMmempom), KOTOPBIA JOTKEH

UMETH ... (borvwoe conpomusnenue.)

15. ®opmyina paboTsl sekTpudeckoro Toka. (A=1Ut A=FRt ,=U?/R*1)

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

17. ®opmyna D/C. (E=Acm/q)

18. KopoTkoe 3amMblKaHUE BO3HUKAET, €CIH ... (Buewnee conpomusnenue yenu mano.)

19. AMnepmeTp BKJIO4aeTcs B uenb. (Ilociedoeamensvho.)

20. [Ipu mapayieTbHOM COCIMHEHUU CUJIa TOKA B HEPA3BETBJICHHON YacTH

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

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

22. Cua TOKa paBHA MPOU3BEICHUIO CKOPOCTH JBHKEHUS DJIEKTPOHOB, UX 3aps/a, MO
MIOTIEPEYHOI0 CEUEHUsI IPOBOAHUKA U ... (Konyenmpayuu snexkmponos.I=enSV.)

23. DneKTpUYeCKHi TOK B IPOBOJHUKE co3aeTcs ... (C800600HbIMU dneKmpoHami.)

24. ®opmyna 3akoHa Jxoynsa-Jlenna. (O=IRt.)

25. Ilpu napamiensHOM COeIMHEHUH CHJIa TOKa MEHBIIIE B TOM IIPOBOJIHUKE, TIe
compoTuBiieHue ... (borvuie.)

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

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

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

30.Kakoe mosie 00pa3yroT mopokAaroIIie APYT Ipyra MepeMEHHbIE JIEKTPUUECKOEe U MAarHUTHOE
noJie (1eKmpomacHumHoe);

31.CiocoOHOCTh pa3HOMMEHHBIX 3aPSAIO0B (npumacueamsbcs);

32 .Enununa uHayKTUBHOCTH (I enpu);

33.0cHOBHasI XapaKTePUCTUKA IIEKTPUUECKOTO OISl (HANPAHCEHHOCTD);

34.YcTpoiicTBO, MpeaHa3HAYCHHOE /JIsi HAKOIUICHUS 3apsifa U SHEPTrUH SIEKTPUUECKOro MO
(konoencamop);

35.YTto HaxoauTCs MKy IUIACTUH TUIOCKOTO KOHAEHcaTopa (Ousiekmpux);
36.[1onoXKuTenbHBIN HOCUTENH 3apsiaa (npomon);

37.01puniaTeabHbI HOCUTENb 3apsa (21eKmpon).
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38 Kyna HampaBieH BEKTOp MarHUTHOM MHAYKLIMHM MOJs B TOYKE A, HaxoJdllelcs Ha OCHU

KpYTOBOT'O TOKa? (61paso)

38. B uém 3akiroyaercs SBIEHUE DJIEKTPOMArHUTHOW WHAYKUUU (8 nosgleHuu moxa 6
NpPOBOOHUKE NPpU nepecederuu UM MASHUMHO20 Nosl)

39. SBnenue BozHukHOBeHUA DJIC MHAYKIMH B MPOBOAHHUKE B pe3ysibTaTe U3MEHEHMs TOKa B
HEM Ha3bIBAIOT... (CAMOUHOVKYUELL).

40. ITouemy MarHuTHOE TOJIE€ BCET/Aa SBISICTCS BUXpeBBIM monem? (Ilomomy, umo cunosvie
JUHUYU MACHUMHO20 NOJIAL 6Ce20d 3aMKHYMbl.)

41. Kaxk Ha3pIBalOTCS JHMHHUM, BJOJIb KOTOPHIX B MAarHUTHOM IIOJI€ pAacHoJaraloTcsl OCU
HEOOJIBIIINX MAarHUTHBIX CTPEIOK( MacHummbie)

42. Yto TaKoe IEKTPOMATHUT (KAmyuKa ¢ HceiesHbiM CepOeuHUKOM GHYMPU)

43. Y Kakoro u3 MOJIIOCOB MPOSBISETCS Hanboyiee CHIIBHOE MAarHUTHOE JEHCTBUE Y MarHuTa
(60311€ 0OOUX NONOCOB)

44. UcTOYHUK 3IEKTPUIECKOTO TOJIS: (:7TI0001 SJIEKTPUUIECKU 3apsii)

45. B mpoBogHUKE OTCYTCTBYET djekTpuueckoe moie. Kak aBuxkyTcs B HeM CBOOOHBIE
3apsKEHHBIC YaCTHIIBL? (Xaomu4Ho)

IIpakTHYeckasi MOArOTOBKA:

Pa3paboTtate npe3eHTanno 06 y4eHbIX, BHECIINX 3HAYUTEIbHBIN BKIIaJ] B pa3BUTHE

ANEKTPOAUHAMUKH. [10ATOTOBUTE MHCTPYKIUIO IO pabOTE C ANEKTPUUECKUMU IIprbOopaMu

Pa3pabortates npe3eHTanuo no reme: « JIeKTPOU3ZMEPUTENbHbBIE TPUOOPHIY.

Ha cTenne ymeTs pacno3HaTh KOHTPOJIbHO-U3MEPUTEIbHBIE IPUOOPHI U X Ha3HAUCHUE.
Ilpakmuueckue 3a0anus

3aganme 1 DinexTpocTaTuka

Vcnoue Tpu oaMHakoBbIX ToueuHbIX 3apsga ql=q2=q3=1 uKn HaxomsTcs B Bakyyme

BEpILMHAX PaBHOCTOPOHHErO TPEYrojbHUKA cO CTOpoHOM =20 cM. Omnpenenutrb MOIyJb U

HarpasjeHue cuibl F, 7eiicTByONIeN Ha OJIMH U3 3apsi10B CO CTOPOHBI IBYX JIPYTHX.

Pemenue

o 3akony Kynona, cuiia B3auMoelncTBUS MeXAy IByMs 3apsgamu paBHa: F =14 w € € 0 open
ql|-openq?2|r2F=14nee0ql-q2r2 Tak xak 3apsiabl paBHbl, TO F 1 =F2=14nee0q2r2
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F1=F2=14nee0q2r2 Cuny F3 MOXHO HaliTH U3 TIEOMETPUYECKHMX COOTHOLIEHMH AJIs
paBHOCTOpOHHETO TpeyrojapHuka: F3=2F 1 cos30°=12mnee0q2r2-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
Otsert: 4 mxH.

3aganme 2 [TocTOsSHHBIN TOK

VYcnoBue: ompenenure CHIy TOKa B MPOBOIHUKE, €CIM €r0 CONMpoTuBIIeHHE paBHO 60 Owm, a
HaIpsKeHUE Ha KOHUax npooaHuka 120 B.

Pemenue: 3To knmaccuyeckas 3agadya Ha 3akoH OMa A ydyacTKa LN, 10 KOTOpPOW Teder
noctosiHHbIN TOK. [1o 3akony Oma: [= U R1=12060=2 A [=URI=12060=2 A

Otser: 2A.

3aganne 3 DIEKTPOMArHUTHAS WHTYKIIHS

VYcnosue B onHopogHOM MarHuUTHOM monie ¢ umHaykuued B=0,4Tn ¢ uvactotoit 480 o6/mMuH
paBHOMepHO Bpamaercss pamka. [lnomans pamku S=200cMm, B pamke coaepxurcs N=1000
BUTKOB. Kakoe MrHoBeHHoe 3HaueHue OJIC cooTBeTCTBYET yrily mNoBopoTra paMku B 30
rpamycoB?

Pemenne: CorgacHO 3aKOHy 3J€KTPOMarHUTHOM HWHAYKLIMH, MIHOBeHHoe 3HaueHue OJIC
MOkHO ompeaenutb mo ¢opmyne: € = — N d @ d t e=-Ndddt Marautaeiii norok @,
IIPOHU3BIBAIOLINI BpAIIAIOIIYOCS PAMKY, U3MEHAETCS BO BpeMEHH 10 3akoHy: @ =B S cos o t
o = 2 1 n ®=BScosoto=2nn uddepennupys no BpeMeHU BBIpAKEHUE i MarHUTHOIO
notoka, BeipazuM DJIC: d ddt=d(BScosot)dt=—BSosinote=NBSosinot
dddt=dBScosmtdt=-BSwsinote=NBSwsinwt [loactaBum BblpaxxeHue s yriIOBOH 4acTOTHl U
BeruuciuM: e =2anNBS - -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.

3apanue 4 MarautHoe nose

VYcnosue. Ilo mmHHOMY mnpsiMOMYy TOHKOMY mpoBony Teuer Tok cuio [=10 A. Kakosa
MarHuTHas MHAYKUOUs B mosns, co3gaBaeMoro NnpoBOJHUKOM B TOYKE, YAAJIEHHOH OT HEro Ha
paccTosiHue =5 cM.

Pemenue

I I1o moxy
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MarnuTtHoe Tojie 0eCKOHEYHO JJIMHHOTO MPOBOJAHUKA C TOKOM O0Ja/JaeT OCEBOW CHMMETPHEH.
3HaueHWe MAarHuTHOM HWHIYKUMM BO BCEX TOYKAaX, JIeXKAIIUX HA OKPYXHOCTH B
MEePHEeHIUKYJISIPHOM MPOBOJHUKY IUIOCKOCTH, Oyner oauHakoBo. [lo 3akony buo-Casapa-
Jlamaca: B=p 012 n r B=p012nr

Pemenne : IlogcraBum 3HaueHus U BeraucauMm: B=1,25:-10-6-102-3,14-5-10—2=30
-10—-6 T nB=1,25-10-6-102-3,14-5-10-2=30-10-6 Tx

Ortser: 30 mxTm.

3aganue 5 PaboTa 1 MOIIHOCTH TOKA
VYcnosue KakoBa paboTa 37eKTpUYECKOTO TOKA B MAsJIBHUKE, €CJIM CHJIa TOKA B 1IETIH paBHA 2 A,
a compotuBieHue mnasiabHUka — 40 Om? Bpems pabotbl masimbHuka — 15 munyT. Kaxoe
KOJIMYECTBO TEIJIOTHI BBIJCJIUTCS B NasUIbHUKE 3a 3TO BpeMsa?
Pemenue Ilo 3akony /xoynsa-Jlenua, korna no HEMOABMKHOMY ITPOBOAHMKY CONPOTHBIIEHUEM
R Teuer Tok, BeAensercs konumaecTBo TeIOTh: A Q =1 U At=12 R A t AQ=IUAt=I2RAt D10
u ecTh padora Toka: A = A Q A=AQ IloncraBum 3HayeHus u Beruucaum: A =12 RAt=4-40 -
900 =144 « JI x A=I2RAt=4-40-900=144 x/Ix

Otsert: 144 xJIx.

Tema 4. Koj1ed0anue 1 BOJTHBI

KpoccBopa

10

1"

12

13

JpeBHerpeuecknii y4EHbIN, KOTOPBIM BBEIN MOHITUE ATOM.

Pycckuil yuéHblil, BbIBEJI ypaBHEHUE COCTOSIHUS UICAIBHOTO ra3a.
Hewmenxwii ¢pusuk, B 1920 rogy uaMepus CKOPOCTh JBHKEHUS MOJICKYIL.
Benukuii pycckuil yu€Hblil, pa3Bui MOJEKYISIPHO-KUHETHUYECKYIO TEOPHUIO.

el e e
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5. ®panmysckuii pusuk, B Teuenue 10 et padoran B Poccun, 3KCiepUMEHTAIBHO BBIBEI
YPAaBHEHHUE COCTOSHMS MJICATIBHOTO Ta3a.

Benukuit aHrIMIUCKUI yYE€HBIN, B YECTh KOTOPOTO HA3BAIM €IMHUILY U3MEPEHUS JHEPTUH.
@®paHity3ckuil (pU3MK, OTKPBLT 3aKOH H30TEPMUYECKOTO Mpoliecca.

Aurnmiickuii yuéHblii, BBET aOCOTIOTHYIO ILIKATYy TEMIIEpaTyp.

9. MHranpsHCKUI YYEHBIH, ONIPEAEIIA KOJUYECTBO MOJIEKYJ B OJTHOM MOJIE BEILIECTBA.

10. Hemeukwuii y4€Hblii, Bpad, OAMH U3 COABTOPOB 3aKOHA COXPAHEHMSI SHEPTUU.

11. Benukwuit HeMeKuii y4EHBIN, 0OBSICHIII OPOYHOBCKOE JBUKEHUE.

12. Hemenxwuii pusuk, chopMyarpoBai BTOPOil 3aKOH TEPMOIUHAMUKH.

13. AHrimmiickuii y4€HbIN, OTKPBLI 3aKOH JABJIEHUS CMECH ra30B.

®© N

KiroueBoe ciioBo: TEOPHsi, KOTOPasi OMMCHIBACT MPOIECCHI, HE YUUTHIBASI MOJIEKYJISIPHOE
CTpOEHHE BEIECTBA.

OTBeThI

Kpocceopo.

1. Jlemokput

2. Meuneneen

3. Ulrepn

4. JlomoHOCOB

5. Knaneiipon

6. Jxoyinb

7. Mapuorr

8. KenbBun

9. Asoraapo

10. Maiiep

11. DiHIITeHH
12. Knaysuyc
13. JlanbToH.
Tema S. OnTuka
Bupa xoHTpoOJIs — ompoc

Bonpocwi kK onpocy

1. Ilpupona cera. CKOPOCTh pacHpOCTPAHEHUS CBETA. 3aKOHBI OTPAXEHUS MU IPEIOMIICHUS
cseta. [lonnoe orpaxkenue. JInn3bl. ['na3 kak ontuueckas cuctema. OnTudyeckue npudops.l.
2. BomnoBeie cBoiicTBa cBera. MuTepdepenius cBera. KorepeHTHOCTh CBETOBBIX JTy4YCH.
Wntepdpepennst B TOoHKMX 1ieHkax. Ilomocer paBHo#i TommuHbl. Komsna HproToHa.
Hcnonb3oBanue nHTEp(HEpPEHIUH B HAYKe U TEXHHKE.
3. qudpakuus cera. Audpaxius Ha menn B napauielbHbIX dy4yax. JudpakinuonHas pemerka.
[TonsiTue o ronorpagumu.
4. llonspuszauusi nomnepeuHblx BoiH. [lomspuzanusa cBera. JIBoiiHOE IJydenpernoMIIEHHE.
[Tonsponasl. Jucnepcus ceera.
5. Bunpl cnextpoB. CriekTpsbl ucnyckanus. CnekTpsl NOTJIOLIEHMUS.
6. YapTpaduoneroBoe u uHppakpacHoe wu3IydeHUs. PeHntreHoBckue nyuu. VX mpupoma u
CBOMCTBA.

Ilpakmuueckue 3a0anus
3ananme 1 Ha UHTEpPEPEHIINIO
Ycnosue: mpy KakoW JUIMHE BOJIHBI MOHOXPOMATUYECKOTO CBETA, MaaloIIEero HOpMaIbHO Ha
MBUIbHYIO TWIEHKY (n=1,3) Tonmmmuoii 0,1 MKM, OTpaskeHHBIH CBET OyeT MaKCUMaJIbHO
YCUJIEHHBIM B pe3yjbTaTe HHTepdepeHIun?
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Pemenne Ontuyeckas pa3HOCTb XOZa MPU UHTEPPEPEHIIMH B TOHKUX IJICHKAX B OTPaKECHHOM
cere paHa: A=2d Y n2 —sin 2 a — A 2 A=2dn2-sin2a-A2 Tak KaK majeHne HOPMAIbHOE, TO O
=0 0=0, a 3HauuT sin o = 0 sina=0. Torga: A=2dn— A2 A=2dn-A2 Maxkcumym
Habmomaercaipu A=kA, k=0,1,2...A=kA, k=0,1,2... 3naunt: k A=2dn—-A2A=4dn
2 k + 1 kA=2dn-A2A=4dn2k+1 [lngs k=0k=0u k=1 k=1 nonyyaem: 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-
TMmA1=4dn3=1,33-10-7m

OtBeT: A 0=4-10—7m; A1=1,33-10—7m A0=4-10-7m; A1=1,33-10-7m. 3amaua o
OIITHKE

3ananue 2 Ha TUPPAKIHIO

VYcnoBue: Ha TU(PAKIMOHHYIO PELIETKY, coneprkaiyto 400 ITPUXOB Ha MM, MTaJaeT HOPMAJIbLHO
MoHoxpomatudeckuii ceT (600 um). Haiitu obmmee uncio 1udpakinOHHBIX MAKCHMYMOB,
KOTOPBIE JAaeT 3Ta pPelIeTKa.

Pemenne YpaBHenue nupakimoHHO# pemetku umeeT Bua: d sin ¢ = k A dsing=kA Makcumym
HaOmogaeTcs npu sin @ = 1 sing=1: d =k m a x A k m a x = d A d=kmaxikmax=d\A Tak kak
nepuon pemretku paBeH d =1 n d=In, ok m a x =1 n A kmax=1n\. [Tonygyaem: kmax=14-
105-600-10—9=4,17 kmax=14-105-600-10-9=4,17 k m a x = 4 kmax=4 OO1ee
KOJIMYEeCTBO MaKCUMyMOB: N=2kmax+ 1=2 -4+ 1 =9 N=2kmax+1=2-4+1=9

OrtserT: 9.

3agava 3 Ha nosAPU3ALUIO

VYcnoBue Yron Mexay INIOCKOCTSIMU MPOITYCKaHUs MoJiipu3aTopa 1 aHainu3aropa paseH 30°. Bo
CKOJIBKO pa3 YMEHbIIAETCSI HNHTEHCUBHOCTh CBETA, BBIXOSAILEIO U3 aHAIN3aTOPa, €CIIH yroil
YBEITUYUTH 10 45°.

Pemenue Ilocne npoxoxaenus nonspuzaropa umeem: I 1 =12 10 [1=1210 ITocne
MIPOXO’KJICHUSI aHaln3aTopa ¢ yuetom 3akona Mamtoca: 12 =11 cos 2 ¢ 12=I1cos2¢ Torga: I 2
=1210cos 2 ¢I2=1210cos2¢ 3naunt: [ '21"2=cos2 ¢ lcos2¢@2=cos230cos245=1,
5 I"21"2=cos2¢1cos2@2=cos230c0s245=1,5

Otser: B 1,5 pa3za.

3anauya 4 (reoMeTpryuecKasi ONTHKA)

VYcnoBue: Ha pacCeBaIOLIYIO JIMH3Y B/I0JIb IJIaBHON ONTHUYECKOW OCH MasaeT napasulenbHbIH
My4OK CBETa IUaMeTpoM 5 cM. 3a JIMH30M Ha paccTosiHUU 20 CM MTOCTaBJIEH dKpaH, HA KOTOPOM
HOJIy4aeTcsi Kpyrioe cBeToe MATHO quameTpoM 150 mm. Onpeaenuts B ¢M ri1aBHOE (HOKYCHOE
paccrosiHue auH3bL. Pemenue

D=130 n

=50 nne

L=200 pana

Jlnis perieHus 3aqa4u BOCIIONb3yeMcst OpMYIIOi TOHKOM TUH3BI, a TaKkKe MOA00ueM
TpeyroibHUKOB. W3 pucyHnka BunHo, uro: D d = f + L f Dd=f+Lf Beipa3zum nckomoe
paccrosinue: D f=df+dLf=dLD—-d=500-200150-50=100 MmMm=10 cm™m
Df=df+dLf=dLD-d=500-200150-50=100 mm=10 cm OtBeT: 10 cMm.

3agaya S (reomMeTpuuecKasi ONTHKA)

62



VYcnoBue BhIyKIIblii MEHHCK U3TOTOBJIEH U3 CTEKIIA € IIOKa3aTesieM mpejaomiieHusi n =1, 5
n=1,5. Pangnyc kxpuBH3HBI BITyKJION oBepXHOCTH R 1 =22 ;4 ¢ m R1=224 cm, pannyc
KPUBHU3HBI BOTHYTOH NOBEpXHOCTH R 2 =46 ,2 ¢ M R2=46,2 cm. Kak u3menutcs pokycHoe
paccTosiHUE 3TOM JIMH3bI B BOJIE TIO CPABHEHUIO C POKYCHBIM PAacCTOSIHUEM B BO3AyXe?
Pemenune 3aBUCUMOCTD (DOKYCHOTO PAcCTOSIHUS OT PaJMyCOB KPUBU3HBI JINH3bI BHIPAKAETCS
¢dopmynoit: 1 f=(n—1)(1R1+1R2) If=n-11R1+1R2 Ecnu nuH3y NOMECTUTH B BOJY TO
(oxycHOe paccTosiHue OyJIeT yBEIMUUBATHCS, TAaK KaK OTHOCUTENIbHBIN MOKa3aTeb
npeoMIIeHus IS Tpanull Boga/ctekiio n0=nne=1,51,2=1, 25 n0=nn8=1,51,2=1,25
OyZeT MeHblIIe HCXOAHOTO JUIs IpaHuIbl Bo3ayx/cTekno. | feo3nyx=(1,5-1)(122,4—
146,2)fBo3nyx=86,9 cm1lfBoma=(1,25-1)(122,4—-146,2)fBoga=
173,9 cmfBoga—fBo3ayx=173,9—-86,9=87 cwm lfBozgyx=1,5-1122,4-
146,2fBo3nyx=86,9 cm1fBoma=1,25-1122,4-146,2fBona=173,9 cmfBoma-fBo3myx=173,9-
86,9=87 cM

OTtBeT: POKYyCHOE PacCTOSIHUE YBEIIMUUTHCA Ha 87 CM.

Tema 6. D1eMeHTHI KBAHTOBOM (pU3NKH
IIpakTyeckoe 3aganue (mecm)

Bapuanm 1
1. Kakoi1 3apsi okaxkeTcs Ha ABYX LIMHKOBBIX IJIACTHHAX, OJJHA U3 KOTOPBIX 3apsKeHa
MOJIOKHUTENHHO, a APyTasi OTPUIIATEIBHO, €CIIU UX O0IYYUTh YIbTPadUOICTOBBIM CBETOM?
A. 06e rutacTiHbI OyTyT UMETh OTPHULIATENIbHBIN 3apsiz
b. 00e mitactuHbl Oy1yT UMEThH MOJIOKUTEIbHBIN 3apsij
B. Onna nnactuna OyneT UMeTh MOJIOXKUTENIBHBIN 3apsil, a Apyras OTpULATeIbHBIN
I".06€e mnacTuHbBI OKaXXyTCsl HE3apsSKEHHBIMU

2. Kakue daxtopsl onpenenstor KpacHyto rpaduily Goroaddexra?
A. BelleCTBO aHO/1A

b. BemecTBO Katona

B. Ot gacToTsl cBeTa, MaJaroiero Ha MOBEPXHOCTh aHOIa

I'. Ot yacToTHI CBETA, MAJAIOIIETO HAa TOBEPXHOCTh KaTo 1a

3. Kak n3MeHUTCS CKOPOCTh BBUIETAIOIIMX U3 BEILIECTBA AJIEKTPOHOB, €CIIM 4acTOTa
00JTy4aromero cBeTa yBeIuuuTCs?

A. yMEHBIIUTCS

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapuaHTOB OTBETA

4. JlnivHa BOJIHBI 00JTy4YalOIIEro CBETa YMEHbIIIIACH B 2 pa3a. Kak n3MeHnnach pabora BeIXo/1a
3JIEKTPOHOB?

A. yMEHBIIUTCS

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapUaHTOB OTBETA

5. Kak M0oxHO 00BsCHUTS siBIIeHHE (hoTodPdekTa?

A. TOJIBKO BOJIHOBO# Teopuel cBeTa

b. Tonbko KBaHTOBOM TEOpHEH CBETa

B. BoyIHOBOM M KBAHTOBOW TEOPUSIMU CBETA

[".TONBKO ¢ TOMOIIBIO TEOPHUH ITEKTPOMATHUTHOTO 1oJsi MakcBea
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6. Ilpu ocBerieHNH MIACTUHBI 3€J€HBIM cBeTOM (oTod(pdexra HeT. ByneT nmu oH HabmoaThCs
P 00JTy4EeHUHU TOM Ke MIACTHUHBI KPACHBIM CBETOM?

A. HET

b. na

B. Henb3st TOUHO OTBETUTH

I".HeT BepHBIX BapuaHTOB OTBETA

Bapuanr 2

1. Kak 3aBucHT 3anuparoliee HarpspkeHne (POTOTOKA OT ATMHBI BOJHBI O0TyYaroIiero ceera’?
A. IpsIMO MPONOPUHOHATIBHO JJIMHE BOJIHBI

b. 0O6paTHO IPOMOPIIMOHATEHO TMHE BOJIHBI

B. PaBno mimHe BOJHEI

[".HeT BepHBIX BApUAHTOB OTBETA

2. Kak u3MeHUTCS CO BpEMEHEM pa3psii OTPULATENBHO 3apsyKEHHON IMHKOBOW IJIACTUHBI, €CITU
ee 00Jy4uTh yIbTPaPUOIECTOBBIMU JTydaMu?

A. yMeHbIIUTCS

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapHAHTOB OTBETA

3. Pabota BbIXO/a 37EKTPOHOB € MOBEPXHOCTHU 1e3us paBHa 1,9 3B. Boznukuer nmu potosrddext
1O/ ISUCTBUEM M3JIYyUYEHUs, UMEIOILETO AIUHY BOJHbI 0,45 MKkM?

A. He BO3HUKHET

b.Bo3HUKHET

B. HegocTaTo4HO HCXOMHBIX JaHHBIX JIJIS OTBETA

I'. Henp3st TOUHO OTBETUTH

4.Yemy paBHA SHEpPTUsl, Macca U UMIYJIbC GOTOHA JIJIsl peHTreHOBCKUX Jiydeid (?=1018 I'm)?
OTBETUTH

A. 6,62*%10°1° 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 27 kr * m/c

5. PyGunOBBIH Jasep 3a BpeMs t=2*%107 ¢ uznyuaer N=2*10'? kanTtoB Ha miuHe BOJIHBI 690 HM.
Haitgure MongHOCTh N1a3€pa.

6. Kakoii JyiMHBI BOJTHBI CJICyET HAIIPABUTh JTyYU HA MIOBEPXHOCTH IMHKA, YTOOBI MaKCUMaTbHASI
CKOpOoCTh poTornekTpoHoB Obu1a paBHa 2000xM/c? KpacHas rpanuna hotodddekra s uHKa
paBHa 0,35 MKMm.

OTBeThI.
Ne 3amanua 1 2 3 4 5 6
Bapuant 1 b b b B b A
Bapuanr 2 b A b A 2,9 kBt 83 HM

Tema 7. DBorronusa BeesieHHoM
Bonpocwl k onpocy
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1. Crpoenue u paszsurue Bcenennoil. Hama 3Be3nHas cuctema — Iamaktuka. lpyrue
ranakTuku. beckoneunocts Beenennoit. [lonsitre 0 kocmotorum.

2. Pacmmmpstomasics Bceenennas. Mogaens ropsueit Beenennoit. CTpoeHue M IpOUCXOXKAECHUE
lNamakTuk.

3. OBomronus 3Be34. I'unoresa nporcxoxaeHuss ColHEYHON CUCTEMBI.

4. Tepmosinepubliii cunres. [Ipobnema TepmosiaepHoil sHepreTuku. DHeprusi ConHIa U 3BE3I.
Opomonus 38e31. [Ipoucxoxaenue ConTHEUHON CUCTEMBI.

Ilpaxmuyeckue 3a0anus

3aganme 1 Omnpenenute Mmaccy HOmutepa mo ABWKEHHIO ero crnyTHHka Mo, eciu CIoyTHUK
obOpamaercss Bokpyr lOmmrepa mo kpyroBoil opOute Ha pacctosHuu a = 422*103 kM, ¢
epruoa0M T= 1,769 CyT.

3aganne 2 Bo ckonbko pa3 3Be3Ja CBEpXTIMrant co cBetumMocThio B 10000 L Gombiie, yem
3Be€3/la TJIaBHOM IOCJIEI0BATEILHOCTH, €CIM UX TeMIepaTypbl OJWHAKOBBI M paBHbI 5800 K?

3ananue 3 Omnpenenute Maccy Mapca no ABumkeHMIO ero crnyTHuka Jleiimoca, cpenHee
paccrossHue kKotoporo a0 r1wiaHetel a=23 000 xm, mnepuon oOpamenuss 1,26 cyT.

3aganne 4 Bo BpeMs BEIHMKOTO MPOTUBOCTOSIHUS Mapca, Korjga oH cOnmu3mics ¢ 3emiied Ha
paccrosiaue 0,4 a. e., u3MepeHHbIH yrioBod amamerp Mapca Obul paBeH 23. Omnpenenute
JTMHEUHBIN JIMaMeTp Mapca.

3aganne 5 Kornma 3emis 4 siHBaps HaxonuTcs B mepurenuu, CoJHIIE IBMXKETCS MO HEOy ¢
yIJI0BOM ckopocThio 61 B cyTku, a 4 urons, korga 3emis B adenuu 57 B cyTku. Onpenenute
AKCIICHTPUCHUTET 3eMHOM OpOUTHI.

3aganne 6 Bo Bpems Bcnbimiku Ha CosHIlE OBUTO BBIOPOIIEHO 00JIAKO IJIa3Mbl CO CKOPOCTBIO
1000 xm/c. 3a xakoe BpeMs 00JaKO IMJa3Mbl, ABUTAACH C IMOCTOSHHON CKOPOCTHIO, JOCTUTHET

Semnn?

Kputepuu onieHku pe3ynbrata TECTUPOBAHUS

Orenka (cTanmapTHas) Ornenka

(TectoBble HOPMBI: % MPAaBUIILHBIX OTBETOB)

«OTIUYHO» 80-100 %
«XOpOLLIO» 70-79%
«YJIOBJIETBOPUTEIHLHO 50-69%
«HEYHOBJIETBOPUTEIBLHO» Mensbue 50 %

Texkymuii KOHTPOJIb
3ananue aaa JPK

1 BapuanT

1. Onpenenuth MossipHyto Maccy Al (amomunaus), C2HSOH (cnimpra)
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2. B nuBuiickoi nycteiae Jamru-JIyt B 2005 roxy TepMoMeTpsl
nokazanu + 70 °C. Ckonbko 310 1o mkane KenpBuHa?

3. Kakue npubopbl HCMOIB3YIOT Il U3MEPEHUS BIAXKHOCTH BO3ayXa?

4. 3anuimTe 0CHOBHOE YPaBHCHUEC MOJICKYJISIPHO- KHHETHISCKOMN TCOpHU.

5. 3nas mocrosHHyo ABoragpo N = 6:10% mons ™!

mosekysbl NaCl (mmoBapeHHOH con)

., HAAUTE Macecy

6. Kakxosa macca 100 monb pTyTn?

2 BapuaHT
1. Onpenenuts Mossipuyto Maccy F (propa), CuSO4 (MmenHoro xkymnopoca).

2. 21 nrona 1983 roga B AHTapKTHKE Ha cTaHIMU «BocTok» Temneparypa
ynana 110 - 89 °C. Cxonbko 310 1o mkaie KenpBuna?

3. B kakux arperatHble COCTOSIHUSIX MOTYT HaXOJUTCsI BelecTBa’?

4. 3anuiuuTe ypaBHEHHE COCTOSHUS UACAIBHOTO rasa.
(ypaBHenue Menneneesa-Knaneiipona)

5. 3Has moctosHHy0 ABoraapo Na = 6-10%° momp !

MoutekyJibl O2 (Kucioposia)

., HAUJUTE Maccy

6. Kakoe konunuecTtBo BemiecTBa cojaepkutcs B 10 rp. Boas1?
JTaJIOHBI OTBETOB

Bapmuanr 1

WO i
1. M (Al =27° l[l MOJIb

Er

M (C2H50H) =46monb
2.T=70°C +273=343 K

3.I'urpomertp, ncuxpomerp ABrycra.

66



4 P=3n+E
571 Pemenue:
aHo:
i M=m0 *NA
1025
— %
M (NaClI) =59 MOJb ﬂ
NA =6 * 10%* mMoap™ mO=nA
m0==9,8 = 10728kr.
mO0-?
6. Nano: Pemenne:
V =100 moib m
Kr =M
B 1072

M (Hg)=201 * MOJIb m = M

m =201 *107 %100 =20,1 kr

Bapmuanr 2

_3 EKr

1.M (F)=19* 1o MOJTb

P .|

M (CuSO4)=160* % oms
2. T=-89"C +273 =184 K

3.TBépnoe ,xunkoe ,ra3000pazHoe

m
4. P*V=M R*T
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Pemrenue :

M=m0 * NA
M

mO0 =~nA
32 +1078

m0="6 = 1022 =5,3 * 10726 xr

5. Jlano:
M(02)=32 *

Na = 6 *10%% moab™?

mo0 -?
6.J1aHo: CHu Pemienue :
m=10rp 0,01 xr A
I =M
M (H20)=18 *
0.01
rf—? I = 18 * 10-3 =
0,55 moip

KOHTpOJ’IbHLIe TECTHI 110 UTOraM Kypca

1. U3mMeHeHue HATIPABJIEHUS PACIIPOCTPAHEHNSI CBeTA HA IPaHUIle pa3/esia ABYX Cpea:
a) mpeoMJICHHE +

0) pacrnipeneneHue

B) MiepeHanpaBleHUe

2. [Ipo3payHoe Te10, OTPAHNYEHHOE chepUUeCKUMHU MOBEPXHOCTSAMM:
a) CTEKJIO

0) nmuH3a +

B) JIyTia

3. CKoJIbKO cylIecTBYeT 3aKOHOB OTPasKeHHsl CBeTa:

a)4

0)3

B)2 +

4. YacTHYHO OCBEelIEHHAS 00J1aCTh:

a) TOJyTeHb +

0) CBETOTCHD

B) TE€Hb

5. JIuHMsl, BA0Jb KOTOPOIl pacnpocTPaHsAeTCs CBeT:

a) MMy4O0K CBETa

0) MOTOK

B) JIyd4 +
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6. Tesia m ycTpoiicTBa, B KOTOPBIX MO/ BO3/IeiiCTBHEM NA/IAI0IIEro0 HA HUX CBeTa
NPOUCXOIST 3aMeTHbIe M3MEHEeHM:

a) U3JIy4yaTeau CBeTa

0) mpuE€MHUKH cBeTa +

B) OTpaKkaTeIH CBEeTa

7. UCTOYHMK CBeTa, CO3AaHHbII MPUPOI0I:

a) UICKYCCTBEHHBIN

0) mpUpOAHBII

B) €CTECTBEHHBIN +

8. TBépapble Tesia IPU HATPEBAHUM:

a) pacIIupsIoTCS +

0) ocTaroTCs MPEKHUMU

B) CYXalOTCs

9. C noBblllIeHHEM TeMIIEPATYPbI CKOPOCTH Xa0THYECKOI0 ABUKEHUS MOJIEKY.JI:
a) ocTa€rcs MpeKHEn

0) yMeHbIIIaeTcs

B) YBENUUMBaeTCs +

10. HammeHnbIIasi MoOJIeKYyJIa:

a) MOJIeKyJa BO10po/ia

0) MoJeKya reaus +

B) MOJIEKYJa a30Ta

11. Camblii Jérkuii aTom:

a) aToM Bojopoaa +

0) aToM KHCIIOpoaa

B) aTOM Teus

12. Ha ceroansi y4éHbIM M3BeCTHO 0oJiee ... pa3JIMYHBIX THIIOB ATOMOB:
a) 150

6) 100 +

B) 200

13. OcHoBaTe/Ib TEOPUH AHOMAJIHI 3eMHOI'0 MarHeTU3MA:
a) [TunpunkoB +

0) Ilymroii

B) YMOB

14. B 4ém u3mepsieTcsi MOIIHOCTD:

a) BOJIBT

0) KOy

B) BarT +

15. B kakoM Beke ObLJ1 OTKPBIT 32AKOH COXPAHEHHs JHEPIruu:
a) 19+

0) 18

B) 20

16. DHeprus, o0yc/10BIeHHAS XA0THYECKUM JBHKEHHEM YacTHII TeJIa U UX
B3aHMMOJEHCTBHEM:

a) mepeMeHHast

0) BHyTpeHHsA +

B) MIOCTOSIHHASI

17. YacTh MeXaHMY€ECKOIl IJHEPruM, 00yCJI0BICHHAS IBUAKECHUEM TeJI:
a) MOTEHIMAJIbHAS YHEPT U

0) MOCTOSTHHASI YHEPTUS

B) KHHETHYECKasl SHeprus +

18. Ennnuna nsmepeHusi padoThbli:

a) ammep
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0) mKoyIb +

B) Hac

19. ABTOp 0011€li TEOPUHM OTHOCHTEJILHOCTH:

a) Hetoton

0) 'amoB

B) OHHIITENH +

20. K10 Ha onbITe YCTAHOBHJI 3AKOHBI JJICKTPHYECKUX CHJI:
a) MakcBenn

6) Kynon +

B) Dapaneii

21. Pazgen pusznkn, M3ydarommii xKuBbIe TeJa:

a) obuousuka +

0) ruapodusnka

B) reopusrka

22. ®u3nyecKue BeJMYUHbBI, KOTOPbIE 32/1a10T TOJbKO YHCJI0BLIMH 3HAYEHUSIMMU:
a) YUCENbHbIE

0) ckanspHble +

B) €IMHUYHBIC

23. HanpaBJ/ieHHBII 0TPe30K, NPOBEACHHBINA H3 HAYAJIBHOI'0 NOJI0KeHHS TeJ1a B KOHeYHoe:
a) IBIDKCHHE

0) myTh

B) MepeMelieHue +

24. 3na4yeHue BEKTOPHOI BeJIUYNHBI:

a) IuHa

0) Mmoynp +

B) €AMHUIIA

25. ®u3uyeckasi BeJIMYMHA PABHAS OTHOLIEHHIO NepeMellleHNs Tesla K POMeKYTKY
BpeMeHH, B Te4eHUH KOTOPOr0 MPOM301ILI0 ITO NMepeMenieHue:
a) HampaBJIeHUE

0) IBIKEHUE

B) CKOpPOCTH +

26. IlpunsiTas eAMHULA CKOPOCTH:

a) cM/c

0) m/c +

B) KM/C

27. B 4yecTh KOI0 Ha3BaHA eJUHULIA CHJIBI:

a) Heroron +

0) Apxumen

B) ["anmuneit

28. Mup KoCMHYeCKHUX TeJI:

a) KOCMOC

0) MakpomMup

B) Meramup +

29. B kakoM Beke H300peid MUKPOCKOIL:

a) 17+

0) 16

B) 15

30. BHyTpeHHIOIO JHEPIHI0 CUCTEMBbI MOKHO U3MEHHUTh:
a) TOJILKO ITyTE€M COBEpPILEHHs pabOThI

0) myTeM coBepIICHHs padOThI U TEIIoNepeaun +

B) TOJIBKO IyTeM TEIUIONepe1aun
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KOMILIEKT OIIEHOYHBIX CPEJICTB IO IPOMEXKYTOUYHOM ATTECTAIIUM

OU3UKA

38.02.01 S)KOHOMMUKA U BYXTAJITEPCKUI1 YUET
(II0 OTPACJISIM)

Byxraarep
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3aganus nusa 1upPepeHIUPOBAHHOIO 3a4eTa
Bapuanr-1

1. MarauTHO€ MoJjie MOKET MOPOKIATHCS:
a) TIPOBOJHUKOM C TOKOM
0) HCTOYHHKOM TOKa
B) HEIIOJBIIKHBIMH 3apsIaMu
2. Hamucate ¢popmyny 3akoHa Oma i ydacTKa [emnu.
3. YCTpoiicTBO, MpeAHA3HAYEHHOE JJ1s1 HAKOIUICHHS U COXPAHEHUS 3apsia, Ha3bIBaCTCS:
a) KOHIeHCaTop
06) ammepmeTp
B) peocrtaT [
4. U3 popmysl R S ' BbIpa3UTH UIOMIAb TONEPEYHOTO CCYCHHUS IPOBOIHHKA.
5. Hanpanenue cuiibl AMIiepa onpeensieTcs:
a) TIpaBWJIOM OypaBuuKa
06) mnpasuiom Jlenna
B) TMPaBWJIOM JIEBOH PyKHU
6. Ecnu Ha yyacTke 1IeTH ¢ 3a/1aHHBIM HaINPsHKEHUEM YBEITUYUTH COMPOTUBIICHUE
Harpy3ku B 3 pasa, TO CHJIa TOKa
a) yBenu4uTCs B 3 pasza
6) ymeHbLIMTCA B 3 pasa
B) yMeHbIIUTCA B 9 pa3
7. Pa3HOIBETHAs OKpacKa MBUIBHOTO MY3bIPsl U MACIISIHBIX MATEH Ha BOJIE OOBSICHSIETCS:
a) mudpaxiueit
0) nucnepcueit
B) UHTep(epeHIHen
8. BO3HHKHOBEHHE 3IIEKTPUIECKOT0 TOKA B MPOBOIAIIEM KOHTYPE MPH U3MEHEHUH
MarHUTHOTO TIOTOKA HAa3bIBAETCS SIBIICHUEM ?
9. Kak Ha3pIBaeTcs yacTulia csera’?
10. Equauna uaMepeHust MarHUTHOTO TTOTOKa?

2 T
11. Onpenenuts cocras gapa Hanm‘l‘f;"v a

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) NPaBHJIOM JIEBOHM PYKH

6. ITtuipl criokoiHO 1 0e3HaKa3aHHO YCAXKUBAIOTCS Ha MPOBOJA, IOTOMY UTO:
a) B IIPOBOJAX MAJIEHbKOE HAIPSKEHUE
6) TEJIO IITULBI ABJIACTCA MapaljICJIbHO MOAKIIOYCHHBIM OTBCTBJICHUC
B) MTHUIBI ABISIOTCS TUIIIEKTPUKAMU
7. OTKJIOHEHHE OT MPSIMOJIMHEWHOTO PaCIIPOCTPaHEHUs BOJTH, OTHOAHIE BOJTHAMHA

MPENATCTBUI Ha3bIBAIOT:
a) nudpaxuen

0) nucnepcueit

B) uHTephepeHuen

8. CBert, majias Ha METAJJI, BEIPBIBAET C €T0 MOBEPXHOCTHU AIIEKTPOHBI.
ITO SIBJIECHUE HA3BIBACTCS ?
9 YUemy paBHA CKOPOCTH CBETA B BaKyyMe?

10. Enuanna nsmepenust

MarHUTHOW MHIYKIIHH?

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 YUPeK/IeHH e _
«CEBEPO-KABKA3CKHUU KOJUIEK MHHOBAIIMOHHBbIX TEXHOJIOI' UN»

PaccmoTpens! n e ™\ YTBEPXIAIO
YTBEPKICHEI [lokyMeHT nOANKCaH keanuguLMpoBaHHOM Tupexrop UIOY
Ha [legarornueckom GHEKTpOHHOPI noanuceo «CKKUT»
coBeTe A.B. Xykosa
ot 19.03.2026 IIpoTokon E:&:':':.".“:.1;5'2??f‘é%i%‘i?E.Bs??.iaﬁﬂﬁ?_?éﬁﬂ‘éu «19» mapra 2026
Ne 03 B::;::’n::’;:(y:::‘nozn:E:T:L:uupnlna,FEIlEPA"IbIINI;I MPEKTOP )

\. J

METOANMYECKHUE PEKOMEHJALIMN

PABOYEM ITIPOr'PAMMBI OBIIIEOBPA30OBATEJILHOMN JUCITATLINHBI
PU3UKA

38.02.01 DJKOHOMHUKA M BYXTAJITEPCKHIA YUET
(ITO OTPACJISIM)

Byxraarep

[Isaturopck-2026
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PEKOMEHJIAIIVMM I1O BBIIIOJTHEHUIO BUJOB CAMOCTOATEJBbHOM
PABOTBI OBYUYAIOIIIUXCA

PeKOMeH}IallI/II/I o MOATrOTOBKE K JICKIIUAM

['maBHOe B mepuoa MOArOTOBKM K JIEKIMOHHBIM 3aHATHSM — HAyuYUThCS METOAAM

CaMOCTOSITEIBHOTO YMCTBEHHOI'O TpPYyZAd, CO3HATEIbHO pPAa3BUBAaTh CBOM TBOPYECKUE
CIIOCOOHOCTH M OBJIaJIeBaTh HaBBIKAMHM TBOpUYECKOM paboThl. [lns 3TOr0 HEOOXOIMMO
CTporo coOuojaTh AUCLUMIUIMHY y4yeObl W moBeAeHus. UeTkoe IUIaHHPOBAHHE CBOETO
paboyero BpPEeMEHH U OTAbIXa SBIAETCS HEOOXOIUMBIM YCJIOBHEM [UIsl YCIEUIHON
CaMOCTOSITENIbHON pabOTHI.
KaxxnoMy cTylieHTy clieyeT COCTaBIATh €XEHENEIbHbIH U CEMECTPOBBIN IUIaHbI PadoThI, a
TaKXe TUIaH Ha KaxJblid pabounit nenb. C Beuepa Bcerjaa HaJO paclpenesiats padoTy Ha
3aBTpallHUM JieHb. B KOHIlE KaXXIOro IHS 1eIecoo0pa3HO MOJBOAUTH HUTOT pabOThI:
TIIATEIbHO MPOBEPUTH, BCE JIM BBIOJHEHO MO HAMEUYEHHOMY IUIAHY, HE ObUIO JIM KaKHX-
aubo OTCTyIJIeHUH, a eciad ObUlM, 1O KakoW MpuYMHE 7TO mpousonuio. HyxHo
OCYILECTBIISATh CAMOKOHTPOJIb, KOTOPBIN SBISETCS HEOOXOIUMBIM YCIOBHUEM YCHEIIHOU
yueObl. Eciam 4To-TO OCTasoch HEBBINOIHEHHBIM, HEOOXOAMMO W3BICKATh BpeMs s
3aBepILEeHHs 3TON YacTH paboThl, HE yMEHbIIasi 00beMa HeJeIbHOIO IIaHa.

PexoMeHgaIMH 1O MOATOTOBKE K NPAKTHYC€CKUM 3aHATUAM (ceMnHapaM)

HpI/I IMOATOTOBKEC K INMPAKTUYCCKOMY 3aHATUIO CTYACHT HOJIKCH O3HAKOMHUTLCA C IIJIAHOM,
BBIITIOJIHHUTh 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 ¢ iMTepaTypHBIMM HCTOYHUKAMM

B mpouecce o0yueHUs CTyAEHTY HEOOXOAMMO CaMOCTOATEIbHO U3y4aTh yueOHO-
METOJMYCCKYI0 JiTeparypy. CaMocCTOsATeNbHO paboTath ¢ ydYeOHWKaMH, Y4COHBIMU
nocobusmu, MHTEpHET-pecypcaMu. ITO MO3BOJSET aKTUBU3UPOBAThH MPOIECC OBIIAJCHUS
nHpopManueH, cnocoOCTBYET TITyOOKOMY YCBOSHHIO H3y4aeMOro MaTepHalia.

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

N3yyas maTtepuan mo y4eOHUKY, CIEIyeT MEepeXOIUTh K CIEAYIOUIEMY BOIIPOCY TOIBKO
IMOCJIC MPAaBUJIBHOI'0 YACHCHUS MPCALIAYLICTIO, OMMCBhIBASA Ha 6YM3,F€ BC€ BBIKJIAAKHU U
BBIUHCTICHHS (B TOM YHCIIe T€, KOTOpPbIe B YUYeOHUKE OMYIIEHBl UM Ha JIGKIIMH JaHBI TS
CaMOCTOSITEJIbHOTO BBIBOJIA).

Oco0oe BHHMaHUE CJeIyeT OOpaTUTh Ha OMpPEIeIeHHe OCHOBHBIX MOHATHI Kypca. CTyIeHT
JOJDKCH TIOPOOHO pa30upaTh MPUMEPHI, KOTOPBIC TIOSCHSIOT TAKUE OTPEICIICHUS, U YMETh
CTPOUTH aHAJIOTUYHBIE PUMEPHI CAMOCTOSITENBHO.

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

Paznmuyaror ABa BUAa YTCHHA, ICPBUYHOC U BTOPHUYHOC. HepBI/I‘IHOG - OTH BHUMATCJIBHOC,
HETOPOILTUBOE YTEHHE, MPU KOTOPOM MOKHO OCTAaHOBHUTHCS Ha TPyAHbIX MecTaX. Ilocme
HETO HE JJOJDKHO OCTaThCs HU OJTHOTO HEMOHSTHOTO ciioBa. ConepikaHue He BCETa MOXKET
OBITh MOHSATHO MOCJIE IEPBUYHOTO YTEHUS.

3amaya BTOPUYHOTO YTEHHUS TIIOJIHOE YCBOCHHE CMBICTA IIENIOro (IO CYETy 3TO 4YTEHHE
MOJKET OBITh M HE BTOPHIM, a TPETbUM WJIH YETBEPTHIM).
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Kak yxe oTmedanoch, camocTosITeNbHAs paboTa ¢ y4yeOHMKaMH W KHUTaMH (a Takxke
CaMOCTOSTEILHOE TEOPETHIECKOE HCCIIEIOBaHUE mpooJIeM, 0003HaYEHHBIX
mpenojaBaTelieM Ha JICKIUAX) — 3TO BaKHeIee ycnoBre GopMUPOBaHUs y ceOs HAyIHOTO
croco0a mo3HaHus.

[Tpu paboTe ¢ TUTEpaTypOil pEKOMEHIYETCSI BECTH 3aIHCH.

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

AHHOTHpOBaHHE — TIPENEIbHO KpaTKOE CBSA3HOE OMUCAHHE MPOCMOTPEHHOW WU
MIPOYUTAHHON KHUTH (CTaTbH), €€ COACpKaHMsI, HICTOUHUKOB, XapakTepa U Ha3HAUCHMUS,
[TnaanpoBaHue — KpaTKas JIOTHUECKasi OpraHu3aIus TeKCTa, PaCKPBIBAIOIIAs COJIEpPKaHNEe U
CTPYKTYpy H3y4aeMOro MaTepHara;

Te3upoBaHue — JAKOHMYHOE BOCIPOU3BEIIEHHWE OCHOBHBIX YTBEPXKICHHI aBTOpa 0e3
MIpUBJICYEHUS (PAKTUUECKOI0 MaTepuasa;

[{uTupoBaHue — AOCIOBHOE BBINMUCHIBAHME M3 TEKCTa BBIICPIKEK, M3BJICUCHUM, Hanbomee
CYIIECTBEHHO OTPaXXarolUX Ty WM UHYIO MBICIIb aBTOPA;

KoncnektupoBaHue — KpaTkoe H  TIOCIEAIOBAaTENbHOE H3IIOKEHHE  COICepKaHUS
MIPOYUTAHHOTO.

KoHcnekT — coXHBIN croco0 M3I0KEHUS COMEpKaHUsl KHUTU WM CTaTbU B JIOTHYECKOMN
MOCIIeA0BATEeILHOCTH. KOHCIIEKT aKKyMyJaupyeT B ce0e NpeablIyline BUIBI 3aIlHCH,
MO3BOJIIET BCECTOPOHHE OXBAaTUTh COJEP)KaHWE KHUTH, cTaTbu. l[lodTomMy ymeHue
COCTAaBJIATH IIJIaH, TE3UCHI, AC€JIaTh BBIIIMCKHU U z[pyrne 3aIInucu OHpC}IGJ’IﬂeT U TEXHOJOTHUIO
COCTaBJICHHUS KOHCIIEKTA.

MeTtoauyeckue pekoMeHaanuu 1mo padore ¢ MaTepHer-pecypcamu

Cpenu  MHTepHeT-pecypcoB, Hauboyiee 4YacTO  MCIOJIB3YeMbIX  CTYACHTaMH B
CaMOCTOSITENIbHOW ~ padoTe, cleayer OTMETHUTH ANEKTPOHHBIE OMOIMOTEKH,
oOpa3oBaTeNnpHbIe MOPTajbl, TEMAaTHUYECKUE CalThl, OuOnIMorpaduueckue O0aszbl JaHHBIX,
caiitel nmepuonnyeckux uznanuil. [ng spdexrusHoro noucka B WWW CTyneHT 1oikeH
YMETb U 3HATH:

- 4€TKO OIpeNeNsaTh CBOM NH(OPMALIMOHHBIE TOTPEOHOCTH, HEOOXOIUMYIO PETPOCIEKTUBY
uHpOpMalKH, KPYyT MOUCKOBBIX CEPBEPOB, 0oJiee KaU€CTBEHHO MHIECKCHPYIOIUX HYKHYIO
uH(popMaluIo,

- IPaBUIILHO (OPMYIMPOBATH KPUTEPUHU TIOMCKA;

- OmpefensaTh M pa3feisaTh pa3MeuéHHyo B cetu HHTepHer wuHpopmaunuio Ha Tpu
OCHOBHBIE TPYMIBI: CIIpaBOYHAs (3JEKTPOHHbIE OMOIMOTEKH M SHIMKIONEIUH), HaydHas
(TEKCTBl KHUT, MaTepuaibl ra3eT M XypHaJlIoB) U ydeOHas (MeToauueckue pa3padoTKw,
pedepartsr);

-laBaTh OLEHKY KadecTBa INPEJACTaBICHHON uWH(OpMalUU, OTAEIUTh JIEHCTBUTEIBHO
Ba)XKHbIE CBEJICHUS OT HH(POPMALIMOHHOTO LITyMa;

- J1aBaTh OLEHKU JOCTOBEPHOCTHM MH(POpPMAlMM HAa OCHOBE pa3IMYHbIX INPU3HAKOB, IO
BHEIIIHEMY BUJY caiiTa, XapakTepy 1noja4du nHpopMmaluu, e€ opraHuzalum;

- CTyJIeHTaM HeoOXOIuMO YyMETb €€ aHalIU3UpOBaTh, OMNPENENATh €€ BHYTPEHHIONO
HEMPOTUBOPEUUBOCTD.

3ampemieHa mepeAada  PYyrUM  [OJIB30BATENsIM ~ MHGOpPMAIMH, IPEICTABIISIONICH
KOMMEpYECKYI0 WJIM TOCYJapCTBEHHYI TalHy, paclpoCTpaHsATh HH(MOpMAIHIO,
[IOpOYAlIYI0 YeCTh U JOCTOMHCTBO TIpaxaaH. I[IpaBoBble OTHOIIEHUS pEryIHpPYHOTCS
3akoHoM «O6 uHbopManuy, MHPOpPMATU3AUK W 3aliuTe HHpopManmumu», 3akoHoM «O
rocy/1apCcTBEHHOMU TaliHe», 3akoHOM «O0 aBTOPCKOM IpaBe U CMEXHBIX MPaBax», CTaTbsIMU
Konctutynuu o6 oxpaHe JMYHOW TalHBI, CTaThsIMH ['pakJaHCKOro KOJEKca U CTaThsIMH
VYTOJIOBHOTO KOJIEKCa O TIPECTYIUICHUSX B chepe KOMITBIOTEPHOM HHPOPMALINH.

ITpu pabote ¢ MHTepHeT-pecypcamu oOpalaiite BHUMaHHE HAa UCTOUYHUK: OPUTMHAIIbHBIN
aBTOPCKHU Marepua, pedepaTuBHOE COOOIICHHE O MaTepuaiaM JAPYruxX IyOiIuKaIui,
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cTyaeHdeckas yueOHas pabota (pedepar, KypcoBas, AUMIOMHas U Jp.). OpUruHaibHbIe
aBTOPCKHE MaTepuajbl, KakK TMpaBWwiIo, NyOIMKYIOTCS Ha CHEHUAIU3HUPOBAHHBIX
TEMaTUYeCKHX caiTax MM B OMONMOTEKax, y HHMX YKa3bIBaeTCs aBTOp, €ro JaHHbIC.
BrinonHeHs! Takue paboThI MOCIE0BATEIFHO B HAYUHOM WJIM HAYYHO-IIOMYJISIPHOM CTHIIE.
3TO MOTYT OBITh HayYHBIE CTaThbU, TE3UCHI, yUeOHUKH, MOHOTpaduu, AUCCEPTAIH, TEKCTHI
nexkuuid. Ha ocHoBe Takumx pabOT Ha HEKOTOPBHIX cailTax pasMmemarorcs pedepaTsl HiIn
0030pbl. OOBIYHO OHU HE UMEIOT aBTOPA, PEIKO YKa3bIBAIOTCSA UCTOYHUKH peepupoBaHHUSL.
Camu cailThl TTOCBAIIEHBI pa3HOOOpa3Hoi TemaTuke. K TakuM paboTaM CTOMT OTHOCHUTHCS
KPUTHYECKH, KaK W K caiiTam, IJie pa3MellaloTcsd ydeOHble CTyJeHUYECKHe palboThI.
KauecTBo 3THX pabOT O4YeHb HU3KOE, OITOMY, CHauyaia MoAyMaiTe, OIIEHHTE pecypc, a
y’Ke IOTOM MM ToJb3yiTech. B octansHOM ¢ MHTepHET-pecypcaMu MOXKHO paboTaTh Kak ¢
OOBIYHOM TeuaTHOM nmuTeparypoid. UHTepHET — 3T0 enié u orpoMHas OMOINOTEKA, T/I€ BBI
MOJKET€ HaWTH TNPaKTHUECKU JI000M XyJOXKECTBEHHBIH TEKCT. B HMHTepHeTe orpomHoe
KOJIMYECTBO CJI0Bapel M SHLUUKIIONEINH, UCIIOIb30BaHHE KOTOPHIX IPUBETCTBYETCSI.

IIpome:xxyTouyHast aTTecTanus
Kaxnplii cemecTp 3akaHuMBaeTcsi craded 3aderoB (dk3ameHoB). IloaroroBka k cpade
3a4eTOB (IPK3aMEHOB) SIBIISIETCS TaKXKE€ CAMOCTOSTENBHON paboToi cTyneHToB. CTyneHTy
HE00XO0IMMO K 3aueTy (3K3aMeHy) MOBTOPUTH BECh MPOMICHHBII MaTepua 1o AUCIUILINHE
B paMKax JEKIUA U PEKOMEHyeMOW JIMTEPATYPHI.
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