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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN TPOT'PAMMBI YYEBHOU
JUCHUIIVIMHBI «®U3UKA»
1.1. MECTO YUYEBHOM JIMCIIUILJIMHBI B YYEBHOM ILJTAHE

VYuebnas nucuurnHa I1/1.02. ®usuka pazpaborana Ha OCHOBE TpeOOBaHUMH,
cootBercTByonmx ®rOC COO, ®I'OC CIIO no cneunansHoctu CIIO 15.02.16
Texnonocus  mawunocmpoenusi M TIOJOXKEHHH  (eaepanbHOl  OCHOBHOU
obmeobpazoBarensHoit mporpammel COO (manee — @OIT COO), a Takke ¢ ydyeTom
nonydaemon crneruanbHoctu CIIO.

B cootBerctBun ¢ ®I'OC COO yuedbnas nucuuruinHa [1J[.02. dusuka BXoaAuT B

MPEAMETHYI0O 00acTh «EcCTecTBEHHBIE HayKW» W SBISETCS 00S3aTeIbHOW IS

uzydyeHus. YueOnas qucuuruinHa [1]1.02. dusuka uzyyaercs Ha yriyOJIeHHOM YpPOBHE.
Pabouas mporpamma o011e006pa3zoBaTeIbHON YUeOHON AUCITUTIITUHBI

I1J1.02. ®uszuka ABISETCS COCTAaBHOM  YacThblO  IPOrPAMMHO-METOAUYECKOTO

conpoBoxkaenuss OIl CIIO na 6aze ocHOBHOro 001Iero oOpa3oBaHUs C TOIYYCHHEM

COO, peanmnzyemoii B [Tonurexunueckom xomiemxke bI'TY.



1.2. PE3YJILTATHI OCBOEHUAYYEFHOUN JUCHUTLJIAHBI

Nzyuenue yuebnou nucnurmuabl «I1/1.02. ®usukay Ha ypoBHE CpeTHETO OOIIETO
o0pa30BaHMsI HAIIPABJICHO Ha JOCTHKEHUE CIEAYIOIIUX LeJlei:
— QopMupoBaHHE WHTEpPECa M CTPEMJICHUS OOYYaromUXCs K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEILIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH

— pa3BUTUE TMPEACTaBICHUI O HAYYHOM METOAE€ NO3HaHUsA M (OPMHPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOWIEHUS K OKPYIKAIOIIUM SIBJICHUSM;

— (QopMupoBaHHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa HM3y4YCHHS OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

— @QopMupoBaHUE YMEHHH OOBSCHATH SBJICHHUS C HCIOJIb30BAHUEM (PUINYECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;

— ¢opMHpOBaHUE TMPEACTABICHUNW O poJld (QU3UKU JUIsl  Pa3BUTUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

— pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cdepax Oynymiell npodeccuoHalbHON
NEeSITeNbHOCTH, CBA3AHHBIX C (PU3MKOM, MOATOTOBKA K AaJIbHEHIIeMy OOy4YeHHIO B 3TOM
HarpaBJICHUU.

JlocTukeHue 3TUX 1esied 00ecneurBaeTCsl PEIIeHHEM CIIEYIOUMX 3a1a4 B
npouecce uzydeHus: yueOHo aucuuruimHbel «I1/1.02. ®dusuka» Ha ypoOBHE CpEIHETO
o01iero oOpa3oBaHus:

— TpuOOpeTeHue CHCTEeMbl 3HaHWK 00 o00mux (QU3NYEeCKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIKOYAS MEXAHHUKY, MOJIEKYJIAPHYIO (U3HKY, 3IEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;

— (dopMupOBaHHE YMEHUW MPUMEHSATH TEOPETHUUECKUE 3HAHUS ISl OOBSICHECHUS
bU3MYeCKUX SBJICHUN B NOPUPOJEC W JUISl MOPUHATUA MPAKTUYECKUX pPEHICHUNA B
MMOBCEIHEBHOM KU3HH;

— OCBOGHHE CIOCOOOB PEIICHHS PA3IMYHBIX 337a4 C SBHO 3aJaHHOW (PU3NUYECKOU
MOJIENIBIO, 33/1a4, OIPAa3yMEBAIOLINX CAMOCTOSATENBHOE CO3/1aHne (PU3NYECKON MOJIENH,
aJICKBATHOM yCJIOBUAM 33/1a4M, B TOM YHCJIE 33/1a4 HHKEHEPHOTO XapaKTepa;

— TOHUMaHHue (PU3MYECKUX OCHOB M IIPUHIIUIIOB JICUCTBUS TEXHUUCCKUX YCTPONCTB M
TEXHOJIOTUYECKHUX MPOILECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

— OBJIQJICHUE METOJIaMU CaAMOCTOSITEIbHOTO IJIAHUPOBAHUS U MTPOBEICHUS (PU3UUECKHUX
OKCIIEPUMEHTOB, aHaJlM3a W  HUHTEpOpeTranuu  HHPOpMAIMHM,  ONpPEIeTICHUs
JIOCTOBEPHOCTH IOJYYEHHOI'O PE3yJbTara;

— CO3/IaHUE€ YyCJIOBUM ISl Pa3BUTHUS YMEHUM MPOEKTHO-UCCIIEA0BATEIIHCKOM,
TBOPYECKOM JCATEIBLHOCTH; pa3BUTHE HHTEpeca K cdepam mnpodeccuoHaIbHOM
NESATEeIIbHOCTH, CBA3aHHOM C (PM3UKOM.



B pamkax ocBoeHus mporpamMmbl y4eOHOW IUCHUIUIMHBI Yy OOyYarouuxcs
(bopMHUpYIOTCS 001IHEe KOMIIETeHIIHN:

Koxa HaumeHoBaHue 001X KOMIIETEHIH I
OK 1 Bri6upats ciocoOs! pemienust 3aaa4 mpoecCHOHATBHON eI TEIbHOCTH,
IPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonp30BaTe  COBPEMEHHBIE  CPEACTBA  IIOMCKA, AHAIW3a U
UHTEpHpeTauud HHPOpMALUK U HH(DOPMAIMOHHBIE TEXHOJOTHHU IS
BBINIOJIHEHHUS 33/1a4 TPO(PECCUOHATILHOM AESITEIbHOCTU
OK 3 [TnanupoBath 1 peanu30BbIBaTh COOCTBEHHOE MPOPECCUOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE IPEANPUHUMATEIBCKYIO 1E€ATEIBHOCTD B
npo¢eccuoHaIbHON cepe, NCII0JIb30BATh 3HAHUS 110 (PUHAHCOBOU
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYalUsX
OK 4 D¢ hHEeKTHBHO B3aMMOJICHCTBOBATh M pabOTaTh B KOJJICKTUBE U KOMaH/IE
OK'5 OCy1mecTBIATh YCTHYIO U MUCBMEHHY0 KOMMYHUKALIMIO HA
roCy1apCTBEHHOM s3bIKe Poccuiickon denepanuu ¢ y4eTom
0COOEHHOCTEN COLMAIBLHOIO U KYJIbTYPHOIO KOHTEKCTa
OK 6 [IposABAATH IPaXKJaHCKO-IIATPUOTUYECKYIO ITO3ULIMIO, JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJIEHNE HA OCHOBE TPAAUIIMOHHBIX OOIIEUETOBEYECKUX
LIEHHOCTEM, B TOM YHUCJIE C YYETOM I'apMOHHU3ALUU MEKHALMOHAIIBHBIX U
MEXPEJIUTHO3HBIX OTHOILEHUM, IPUMEHATh CTaHAAPTHI
AHTUKOPPYILIMOHHOIO ITOBEICHUS
OK 7 ConelicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH Cpebl,
pecypcocOepekeHu0, MPUMEHATh 3HaHUsI 00 U3MEHEHUH KIMMAaTa,
OPUHIUIBI OEPEKITUBOTO MPOU3BOACTBA, 3P(PHEKTUBHO 1€HCTBOBATH B
YpEe3BbIYAMHBIX CUTYaLUAX
OK 8 Hcnonp3oBaTh cpeacTtBa (PU3WYECKOW KyJIbTYypbl Ui COXPaHEHUS W
YKpEIUIEHUs 3[I0pOBbs B Ipoliecce NpohecCUOHANbHON NESITeIbHOCTH U
nojJiep>KaHusi HEOOXOJIMMOI0 YPOBHsI PU3NYECKON OATOTOBJIEHHOCTH
OK9 [Tonp30BatThes MpodeccuoHANBHON JOKyMEHTaluel Ha
rOCYAApPCTBEHHOM U MHOCTPAHHOM SI3BIKaX.

U po¢ecCHOHATbHbIE KOMIIETCHIIMHU:

Kon HaumeHoBaHMe BHAOB 1eATEJIbHOCTH U MPO(PEeCCHOHATBHBIX KOMIIETEH U
BO5 Opranuzaius padoT Mo pean3aluuy TEXHOJOTHYECKUX POLIECCOB B
MAaIIMHOCTPOUTECIIEHOM IIPOU3BOACTBE
IIK 5.4 | Peanu3oBbIBaTh TEXHOJOTMYECKHUE MPOLIECCHI B MAILIMHOCTPOUTEIBHOM
MIPOM3BOJICTBE C COOJIIOICHUEM TPEOOBAaHUN OXpaHbI TPY/a,
0€301aCHOCTH KU3HEJASATCILHOCTH U 3aITUThI OKPYIKAOIICH Cpebl,
IPUHIIAIIOB M METOJIOB OEPEKINBOTO MPOU3BOCTBA




Komnerenuuu, chopmMupoBaHHble OOYyYAIOIIMMUCA NPU U3YUYEHUU JAUCLUIUIMHBI
obmeobpazoBarensuoro 1ukna [1J1.02. ®duszuka, yriayOnsioTcs U pacUIUpSIIOTCS B
OpoLecce HW3Y4YeHUs JUCHUIUIMH OOLIEryMaHUTApHOTO, o0menpodeccHoHaIbHOTO
LUKJIA, @ TAKXKE OTAEIbHBIX JUCHUIUIAH NpodeccuonanbHbix Moayiieid OITOIT CIIO.

PesynpraramMu OCBOEHMS IpOrpamMmbl y4eOHOM AMCHUIUIMHBI OO0yYaroU[MMUCS
SBJISIFOTCAL:

JINYHOCTHBIE Pe3yabTATHI

I'pasicoanckoe éocnumanue:
— c(opMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOyYaroUmerocs Kak AakTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;
—  TPUHATHE  TPAAULMOHHBIX  OOIEYENIOBEUECKMX  T'YMAHHUCTHYECKMX U
JNEMOKPATUYECKUX LIEHHOCTEH;
— TOTOBHOCTb BECTH COBMECTHYKO JCATEIBHOCTH B HMHTEpECaX TIPa)kxAaHCKOIOo
oOmiecTBa, ydyacTBOBaTh B CaMOYINpPaBICHMM B MIKOJE M JIETCKO-FOHOLIECKUX
OpraHMU3aLHUsIX;
— YMEHHE B3aNMOJEHUCTBOBATH C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUHM C HX
GYHKIIUAME 1 Ha3HAYCHHUEM;
— TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESITEIBHOCTH.

Ilampuomuueckoe 6ocnumanue:
— c(hopMUPOBAHHOCTH POCCUICKOM T'PaXAaHCKON UAEHTUYHOCTH, MTATPUOTU3MA;
— ILIEHHOCTHOE OTHOUIIEHUE K T'OCYJAapCTBEHHBIM CHMBOJAaM; AOCTHXKeHUsM Poccun B
bu3MKe U TEXHUKE.

/JlyxoeHo-npascmeennoe gocnumanue:
— c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO IMOBE/ICHUS;
— CHOCOOHOCTh OILIGHMBATh CHUTYyalMl0 M TNPUHUMATh OCO3HAHHBIE pEIIEHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM 4YHUCIIE B
JESATEIbHOCTU YYEHOT0;
— OCO3HAHHUE JUYHOI0 BKJIa/la B IOCTPOECHHUE YCTOMUMBOIO OyaylIEro.

Icmemuueckoe éocnumanue:
— DCTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OSCTETHKY HAay4YHOTO TBOPYECTBA,
npucylero Gpu3n4eckoil Hayke.

Tpyooeoe éocnumanue:
— UHTEpeC K pa3jIu4HbIM cepam MNpOoPECCHOHAIBHON NE€ATEbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oymyiei
npodeccun u peanr3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBL;
— FOTOBHOCTb M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (HU3UKU
Ha MPOTSHKEHUU BCEM KU3HH.

IKonozuueckoe eocnumanue:
— c(OPMHUPOBAHHOCTH SKOJOTHYECKON KYJIBTYpPbI, OCO3HAHHE INI00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEeM;
— IUIAHUPOBAHUE W OCYILIECTBJIEHHUE JIEMCTBUM B OKPYKAIOIIECH Cpele Ha OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA,;



— paclIdpeHue OIbITa JeATEIbHOCTH HKOJOTHYECKON HAINpaBIECHHOCTH HA OCHOBE
UMCIOIINXCS 3HAHUH 10 (hU3BHKE.

Ilennocmu nayunozo no3nanus:

— ¢c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECCKON HAYKH,

— OCO3HAHHWE I[EHHOCTH HAyYHOH NEeATEIbHOCTH, TOTOBHOCTH B IPOIECCE H3YUYCHUS
GU3MKKH  OCYIIECTBIISITH ~ NMPOCKTHYKD M HCCJICAOBATEIBCKYH)  JIEATEIBLHOCTh
WHIUBUYyaJILHO U B TPYIIIIE.

B mporecce OCTWKEHHSI JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHHS TPOTPAMMBI
cpemHero oOmiero o0pa3oBaHus MO (GU3MKE Yy OOydYaloIUXCS COBEPIICHCTBYETCS
IMOYUOHATLHBIN UHMELIeKN, TIPEITONIAr a0l c(hOPMUPOBAHHOCTH:

— CAMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE IMOIMOHAIBLHOE
COCTOSIHHE, BUJIETh HAMPABIIECHUS Pa3BUTHSI COOCTBEHHOU SYMOIMOHAIIBHON c(hephl, ObITh
yBEpPEHHBIM B ce0e;

— camope2yiuposaHus, BKIIOYAIONETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aaTUPOBATHCS K YMOIIMOHATILHBIM
U3MEHCHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

— GHYMPEHHell MOmusayul, BKIIOYAIONEH CTPEMIICHHE K JTOCTYKCHHUIO IEIN H
yCrlexy, ONTUMH3M, HWHHUIMATUBHOCTh, YMEHHE JICMCTBOBAaTh, HCXOIS M3 CBOMX
BO3MO>XHOCTEH;

— omnamuu, BKIIOYAIOIIEH CITIOCOOHOCTh TTOHMMATh SMOIIMOHAIBHOE COCTOSTHHE
IPYTHUX, YIUTHIBATh €0 MPH OCYIIECTBICHUU OOIICHHUs, CIIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEIKUBAHHUIO;

— COYUANbHBIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C
JIPYTHMH JTIOABMH, 3a00THTHCS, TIPOSBIISATH HHTEPEC U pa3pemiaTh KOHQIHKTHL.

MeTanpeaMeTHbIE Pe3YJbTAThI

YHuBepcaJibHbIe O3HABATEIbHbIE 1eHCTBUS

ba3oevie nozuueckue oeiicmeus:

—  CaMOCTOSITEIRHO  (OPMYNHPOBATH W  aKTyallU3WpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— ONpeAeNsITh MU JeATebHOCTH, 3aJlaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTYKCHMS,

— BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paCCMaTPUBACMBIX SIBIICHUSX;

— paspabarbiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHaAIU3a MMEIOIIUXCS
MaTepUabHBIX U HEMAaTePUAJIbHBIX PECYPCOB;

— BHOCHUThH KOPPEKTHUBBHI B JEATEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJIIM, OIIEHUBATh PUCKU MOCJIEACTBUHN AEATEIHLHOCTH;

— KOOPJIMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSX PEaIbHOIO, BUPTYAJTBLHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BHUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUHU KU3ZHEHHBIX MPOOIeM.

ba3oevie uccneoosamenvckue oelicmeus:



— BIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHITHUSIMHU WM METOJAMHU
dbusznueckoi HayKu;

— BJIQ/IETh HABBIKAMU Y4EOHO-HCCIEA0BATEIBCKON U MPOEKTHOM JEATEIHHOCTH B
o0nactu (U3MKH;, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEIBHOMY IOUCKY
METOJIOB pEIIeHUs 3a7a4 (U3UUECKOrO COJACp)KaHUS, NPUMEHEHHIO PpPa3IUYHbBIX
METOJIOB ITO3HAHUS;

— BIQACTh BHJAMHU JEATEIBHOCTH TIO TOJYYCHHUIO HOBOTO 3HAHHS, €ro
UHTEpIIpeTalny, MTpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsX,
B TOM YHCJIE TIPHU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00JaCTH (DU3UKU;

— BBIABIIATH TPUYUHHO-CICACTBEHHBIE CBSI3M M AaKTyallM3UpOBATh 3ajiavy,
BBIJIBUTATh TUIIOTE3Y €€ penieHusi, HaXOJUTh apryMEHTHI IS J10Ka3aTelbCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

— aHaJM3UPOBATH MOJIYYEHHBIE B XOJI€ pPEUICHUs 3a7aul Pe3yJIbTaThl, KPUTUUYECKH
OLIEHHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

— cTaBuUTh W (GOPMYJIMpPOBATH COOCTBEHHBIC 3a7aud B 00Opa30BaTEIBHOM
AESITeIbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

— J1aBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIECHUBATh MPUOOPETEHHBIH OIIBIT;

— yMeTh TMEpPEHOCHUTh 3HaHUS 10 (U3HKE B  MPAKTHUECKYI0  00JacTh
KU3HEACSITEIbHOCTH;

— yMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

— BBIJIBUTaTh HOBBIE WJIEH, MIpeAiaraTh OpUTHHAIbHBIC TIOJX0/Ibl U PEIICHHUS; CTAaBUTh
npoO0IeMbl U 3aJ1a4yH, TO0MYCKAIOIINUE aJbTEPHATUBHBIE PEIICHUSI.

Paboma c ungpopmanuei:

— BJAJETh HaBBIKAMHU TMOJY4YeHUs HHPOpMalUU (PUIUYECKOTO COJCPKAHUS U3
UCTOYHUKOB pAa3HBIX THUIOB, CaMOCTOSITENIBHO OCYIIECTBISATh TMOUCK, AaHaJM3,
CUCTEMATHU3AIMIO ¥ WHTEPHpeTauio WHGOPMAIMK Pa3IUYHBIX BUIOB H (opm
IPEICTABICHNUS;

— OILICHMBATh JOCTOBEPHOCTH MH(POPMALIH;

— HCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3allMOHHBIX 33Jad C
cobnogeHueM TpeOOBaHUN  SPrOHOMHMKH, TEXHHUKW O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, TMPABOBBIX M OJTUYECKUX HOPM, HOPM HWHGPOPMAIMOHHON
0e301acHOCTH;

— CO3/1aBaTh TEKCTHl (PU3UYECKOTO COAECp)KAHUS B PA3NIUYHBIX (hopMarax ¢ y4éTom
Ha3HaueHus HMHQOpPMAlMM W LEJIEBOM ayIUTOPHUH, BBIOMpas ONTUMAIIbHYIO (QopMy
IPE/ICTaBIICHUS U BU3yallU3aliu.

YHuBepcajbHble KOMMYHUKATHBHbIC 1€ CTBUA
Obwenue:
— OCYIIECTBIIATH OOIIEHHE Ha YPOKaX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
— pacno3HaBaTh IPEANOCHIIKN KOHMIUKTHBIX CUTYaIlui U CMATYaTh KOH(MIUKTHI;
— Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOI TOUKY 3PEHUS C UCIOIb30BAHUEM S3bIKOBBIX
CPEACTB.
Coemecmuasn 0esamenbHOCHb:



— MOHMMATb U UCMOJIb30BaTh NPEUMYILECTBA KOMaHAHON U UHIUBUAYaIbHON pabOTHI;
— BbIOMpaTh TEMaTUKy U METOJbl COBMECTHBIX JAEUCTBUN C YUETOM OOIIMX WHTEPECOB
Y BO3MOKHOCTEW Ka)KI0TO WIeHa KOJUIEKTHBA;

— INPUHHAMATh LEJIM COBMECTHOMU IEATEIBHOCTH, OPTraHW30BBIBATh U KOOPJAWHHUPOBATH
JEUCTBUSL MO €€ INOCTHKEHUIO: COCTABIIITh IUJIAH JCWUCTBUM, PACHPENEISITh POJIH C
y4€TOM MHEHUU YYaCTHUKOB, OOCYK/JIaTh PE3YJIbTAThl COBMECTHOM pabOTHI;

— OLIEHMBATh KAa4eCTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHUKA KOMAaHJbl B OOLIMI
pe3yabTaT no pazpadoTaHHBIM KPUTEPUSIM;

— §OpemaraTb HOBBIE TIPOEKTBI, OLEHHBAaTh HWJEH C T[O3MLUUMHA HOBW3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

— OCYLIECTBJIATh MO3UTUBHOE CTPATETHMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYyaLHsX,
IPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

YHuBepcaJbHbIe peryjasiTUBHbIE 1eHCTBUSA
Camoopzanuzauusa:
— CaMOCTOSITEJIBHO OCYILIECTBIATh O3HABATEIBHYIO ACSITENBHOCTh B 00J1aCTH (PU3UKU
¥ aCTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
— CAMOCTOSITENIBHO COCTaBJIITh IUIAH PEIIEHHsI PAaCUETHBIX M KAa4eCTBEHHBIX 3aJ1ad,
IJIaH BBIMIOJTHEHUS TMPAKTUYECKOW paboThl ¢ y4YETOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;
— J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
— pacuMpsITh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHIH;
— JieJlaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBAThH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pELICHUE;
— OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
— cnoco0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKON IPYIUIIMKA B 00JIaCTH
(bu3HKHN, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.
Camokonmpons:
— JlaBaTh OILICHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YyJIbTATOB LEIAM;
— BJAJETh HABBIKAMHM MO3HABATEIbHON pPEQIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUM Y MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN; UCIOJIL30BaTh
npu€mbl pedIeKCUr sl OLEHKH CUTYallluH, BHIOOpa BEPHOTO PELICHUS;
— YMETh OLIEHUBATh PUCKHA U CBOCBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;
Ilpunamue ceba u opyaux:
— MPUHUMATh ce0s1, TOHUMAasi CBOM HEIOCTATKHU U JOCTOUHCTBA,
— IPUHUMATh MOTUBBI U ApT'YMEHTHI APYTUX IPU AHAIU3E PE3YJIbTATOB JAEATEIbHOCTH;
— MPU3HABaTh CBOE MPABO U MPaBO JIPYTUX HA OLIUOKH.

IIpeaveTHbIe Pe3yabTAThI
— IMOHUMAaTh POJb (PU3MKU B IKOHOMUYECKOM, TEXHOJOTMYECKOW, IKOJOTHYECKOH,
COLIMAJIBHOM M 3THUYECKOW cdepax AEsTENbHOCTH YEIOBEKAa; POJb U MECTO (PU3MKHU B
COBPEMEHHOW HAYYHOM KapTHHE MUPA; 3HAYEHUE ONUCATEIbHON, CUCTEMAaTU3UPYIOILIEH,
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OOBSCHUTENFHON M MPOTHOCTUYECKON (PYHKIUN (HDU3UIECKON TEOPUHM — MEXAHHKH,
MOJIEKYJISIpPHOM (U3HUKH, TEPMOJWHAMUKH, SJICKTPOAUHAMHKH, CHEIHAIBHON TEOpHH
OTHOCUTEIBHOCTH, KBAaHTOBOW (DM3MKHU; POJb (PU3NYECKOW TEOpUU B (POPMUPOBAHUU
IPEICTaBICHUNA O (PU3MUECKON KapTHHE MHUpa; MECTO (PU3MUEecKONW KapTUHBI MHpa B
o01IEeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;

— pa3iudyaTh YCIOBHUS MNPUMEHHMMOCTH MOJENe (PU3MUECKUX Tea U MPOLIECCOB
(sIBJIEHMIT): MHEpLUUaIbHAs CUCTEMa OTCU€Ta, aOCOMIOTHO TBEPAOE TENO, MaTEpUaIbHAS
TOYKa, PaBHOYCKOPEHHOE [BHW)KEHUE, CBOOOAHOE TMajeHHe, aOCOJIOTHO yIpyras
nedopmanusi, aOCOJIOTHO YIPYroe W aOCOJIIOTHO HEYIPYTroe CTOJKHOBEHHUS, MOJCIIH
ra3a, *UIKOCTH W TBEPAOTO (KPUCTAIMYECKOIrO) Tea, UACAIbHBbIA a3, TOYCUHbIN
3apsii, OJHOPOJHOE DJIJIEKTPUYECKOE TI0JIE M OJHOPOJHOE MArHUTHOE IIOJIS,
rapMOHUYECKHUE KOJIeOaHUsl, MAaTEMaTUYECKUA MASTHUK, HUACAIbHBIA MPYKUHHBIN
MasiTHUK, TApMOHUYECKUE BOJIHBI, UI€ATIbHBINA KOeOaTEeIbHbBIN KOHTYD, TOHKAs JINH3A;

MOJIEJIEH aTOMa, aTOMHOTO sJipa U KBAHTOBOM MOJICJIN CBETA;

— pa3nuyarh ycinoBHUs (TpaHUIlbl, 00JIACTH) NPUMEHHUMOCTH (U3MYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMI xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTH
UCITOJIb30BaHUS YAaCTHBIX 3aKOHOB;

— aHANM3HUPOBaTh U OOBACHIATH MEXAHMYECKHE MPOLECChl WU SBJICHMS, HCIOJIb3YS
OCHOBHBIE€ TIOJIO)KEHHSI M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUXEHUSA, (GOPMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABMKEHUS, MPeoOpa3zoBaHUs
lManuiest mig CKOPOCTH U IEpEMENIEHNS, 3aKOHbI HbIOTOHA, MPUHLIMI OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TATOTEHHUs, 3aKOHbl COXPAHEHHS HUMILyJbCa W
MEXaHUYECKOW HHEPruu, CBSI3b PabOThl CUJIbI C U3MEHEHHEM MEXAHMUYECKOW IHEPTHH,
YCJIOBUSL PABHOBECUS TBEPAOrO Tena); IPU HTOM HCIOJIb30BaTh MATEMaTUYECKOE
BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeoOpazoBanuii ['anmiesi, BTOPOro M TpPeThero 3akoHOB HbIOTOHA, 3aKOHOB
COXPaHEHUS UMITYJIbCAa U MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

— aHAJM3UPOBATh U OOBSACHATH TEIJIOBBIE MTPOLIECCHI U SBJICHUS, UCIIOIb3YSl OCHOBHbBIE
nosioxkeHuss MKT wu 3akoHbI MOJNEKYJSIpHOM (U3UKHM W TEPMOJUHAMUKH (CBA3b
JABJICHUS UACAIBHOTO T'a3a CO CPEAHEN KMHETUYECKOW SJHEPIUEr TEIJIOBOTO IBYKEHUS
U KOHUEHTpAalUMEW €ro MOJIEKYJ, CBS3b TEMIIEpAaTypbl BEIIECTBA CO CpPEIHEU
KMHETUYECKOW HSHEpPrued TEIUIOBOIO JBWJKEHHMS €ro 4YacTHll, CBS3b JABJICHUSA
UJEATBHOTO Ta3a C KOHLEHTPALlMEM MOJIEKYJ M €ro TEMIIEpaTypou, ypaBHEHHE
MenneneeBa—Knanelipona, nepBblii 3aKOH TEPMOAWMHAMUKH, 3aKOH COXPaHEHUs
SHEPrUM B TEIUIOBBIX IIpoOlieccax); MPU HSTOM HCHOJIB30BaTh MaTEMaTUYECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHHUMOCTH ypaBHEHUs1 MeHneneeBa—
KnaneiipoHa;

— aHAIM3UPOBATh U OOBICHATH JJICKTPUUYECKUE SBJICHHS, HCIOJIb3Ys] OCHOBHbBIC
NOJIO)KEHUS ¥ 3aKOHBI AIEKTPOJMHAMUKH (3aKOH COXPAHEHUs 3JEKTPUUECKOTO 3apsja,
3aKk0oH KyJioHa, TOTEHIIMAIBHOCTD JIEKTPOCTATUYECKOTO 0JIs, IPUHLUII CYIIEPIIO3ULINT
ANEKTPUYECKUX TOJIEH, IIPU 3TOM yKa3blBasl yCJIOBHs NPUMEHUMOCTH 3akoHa KyroHa; a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILICHHMS: 3aKOHBI OMa Il y4acTKa LENU W Ui
3aMKHYTOM 3JIEKTpUYECKOM Lemnu, 3akoH Jhxoyns—IJlenna, npasmia Kupxroga, 3aKoHbI
®dapazes AJis1 DJIEKTPOJIN3a);
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— aHaJIM3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIEC MPOLIECCHl U ABJICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBl JJIEKTPOJMHAMUKM M CIELHAIBHON TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHHUs 3JIEKTPUUYECKOro 3apsija, cuia Ammepa, cuia
JlopeHna, 3aKOH DJJEKTPOMATHWUTHOM WHAyKIMM, IpaBwio JleHma, cBase J/(C
CAaMOMHAYKIIMH B JJIEMEHTE 3JIEKTPUYECKOM LENU CO CKOPOCTHIO U3MEHEHHUS CUJIbI TOKA,
MOCTYJIaThl CIICIHMAIBHON TEOPUHU OTHOCUTEILHOCTU DUHINTEHHA);

— QAHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE IMPOLIECCHl W SIBJICHUS, HUCIONb3Ys
MOJIOKEHUS] KBAaHTOBOM (u3uku (ypaBHEeHUE DWHIITENHA 17151 poTodhdekTa, nepBblid U
BTOpOM mocTynaTel bopa, IpUHIIMI COOTHOIIEHUs HeompeaenéHHocTel I'eiizendepra,
3aKOHbBI COXPAHEHHMS 3apsI0BOIO U MACCOBOTO YUCE U DHEPIUU B SACPHBIX PEAKLMIX,
3aKOH paJMOaKTUBHOIO pacnaja);

— OnucChiBaTh (U3MYECKHUE TMPOLECChl U  SABJICHUS, HUCIOIb3YS BEJIUYMHBL:
IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jda U CHUCTEMBI TEJ, CHJIA, MOMEHT
CWJIbl, JAaBJEHUE, NOTCHLIHMAIbHAsI SHEPrus, KUHETHYECKas SHEPIHsi, MEXaHH4YecKas
SHeprusi, paboTa CUJIBL;, IEHTPOCTPEMUTENBHOE YCKOpPEHHE, CHUJa TSKECTH, Cujia
yOPYrOCTH, CHJIa TPEHHSI, MOIIIHOCTb, SHEPTUSl B3AUMOJEHCTBHS Tena ¢ 3eMIIEd BOIU3U
e MOBEPXHOCTH, JHEPTUsi ynpyrou naedopManuu MPY>KUHBI, KOJIUYECTBO TEIUIOTHI,
abcomoTHasi Temmeparypa Tena, paboTa B TEPMOAMHAMHKE, BHYTPEHHSS DHEPIHUs
UJCaIbHOTO0 OJHOATOMHOTO Ta3a, padoTa WIeanbHOro ra3a, OTHOCUTENbHAS BJIaXKHOCTh
Bo3ayxa, KIIJI waeasbHOro  TEMJIOBOrO  JIBUraTeis;  DJIEKTPUYECKOE  IIOJIE,
HANPsDKEHHOCTD AJIEKTPUYECKOrO MOJIsl, HAMPSXKEHHOCTh MOJS TOYEYHOTO 3apsiia WU
3apsHDKEHHOTO 1Iapa B BaKyyM€ W B JHAJIEKTPUKE, MOTEHUHUAN 3JIEKTPOCTATUYECKOTO
NOJIsl, Pa3HOCTh ITOTEHLUHAJIOB, JJIEKTPOABWXKYIAS CHJIa, CWJIa TOKA, HaIpsKEHHE,
MOIIHOCTh TOKAa, 3JIEKTPUYECKasi EMKOCTh IIJIOCKOIO KOHJEHCATOpa, COMPOTUBJIICHUE
y4acTKa LENU C MOCJIENOBATENbHBIM W MNapaJJICIbHBIM COECIUHEHUEM pE3UCTOPOB,
SHEPrus JJIEKTPUYECKOTO TOJs KOHJAEHCATOpa; MHIYKLIMS MAarHUTHOTO  IOJIA,
MarHUTHBIA IOTOK, CwiIa AMIepa, WHAYKTUBHOCTb, DSJIEKTPOABWXKYIIAs CHJA
CaMOMHAYKIMH, 3HEPrUsi MarHUTHOIO NOJII NPOBOJHHMKA C TOKOM, PEIATUBHCTCKUMI
UMITYJIbC, TIOJIHAsl DHEPIusl, SHEPIHs MOKOS CBOOOAHOW YACTUILIBI, SHEPTHUS U UMITYJIbC
¢doToHa, MacCOBOE YHCIIO U 3aps siipa, SHEPTUs CBS3H AJIpa;

—  OOBSICHATH OCOOCHHOCTH TIPOTEKAHUS (UBUYECKUX SIBICHHUM: MEXaHHUECKOE
JIBUKEHUE, TEIJIOBOE JBW)KEHHME YacTHI[ BEILECTBAa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKO€ JBH>KEeHME, Tudy3usi, ucnapeHue, KUMeHue U KOHJICHCallUsl, MJIaBJIeHUe
U KpUCTAJUIM3allMs, HANPAaBICHHOCTh  TEIUIONEpeNadyH,  JJIEKTpU3auus  Ted,
SKBUIIOTEHLIHAIIBHOCTh TOBEPXHOCTH 3apSKEHHOTO IPOBOJHHUKA; AJIEKTPOMArHUTHAs
UHAYKIUS, CAMOMHIYKIIMS, pe30HaHC, UHTep(epeHnus BOJIH, AUPPaAKIus, TUCTIEPCHs,
MOJTHOE BHYTpPEHHEEe oTpakeHue, porornexkrpuueckuit 3pdekt (hoTodrddexr), anvda- u
OeTa-pacniajipl ep, raMMa-u3lydeHue sjep; GUu3n4ecKkue MPHUHIUIBI CIIEKTPaIbHOTO
aHayu3a u paboThl J1a3epa;

— ONPEIENATh HANPABIECHNE UHAYKIMM MarHUTHOTO IOJIS IPOBOJHHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenna;

— CTPOUTHh HM300paXeHUe, CO3/1aBa€MO€ IUJIOCKUM 3€pKAJIOM, TOHKOM JIMH30H, U
PacCUMTBIBATH €T0 XapaKTEPUCTUKH;
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— NPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMMYECKUE ITOHATHSL, TEOPUU U 3aKOHBI IS
aHaJin3a U 00BSICHEHUS (PU3NUECKUX MPOLIECCOB, MPOUCXOAAIIUX B 3BE3/1aX, B 3BE3/IHBIX
CUCTEMAX, B MEKTaJIaKTUUECKON Cpejie; ABUKEHUSI HEOECHBIX Tell, SBOJIOLUUU 3BE3A U
Bcenennoi;

— IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETUUYHMHBI OT IPYToH C
UCIIOJIb30BAaHUEM TNPSAMBIX H3MEPEHUN: MpPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(GuKcHpoBaTh pe3yiabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIIMYUH B BUJE
rpadMKOB C Y4€TOM aOCOJIFOTHBIX MMOTPEIIHOCTEH H3MEpPEeHH, JieflaThb BBIBOJBI IIO
pe3yJibTaTaM UCCIEI0BaHus;

— TPOBOJUTH KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEJIMYMH; TPU ATOM BHIOMPATH
ONTHUMAJIbHBIA METOJ HM3MEpPEHHUs, OIICHUBAaTh aOCOJIIOTHbIE U OTHOCHUTEJIbHbBIC
IIOI'PEIIHOCTHU MPSIMBIX KOCBEHHBIX U3MEPEHUN;

— IPOBOJAUTH OIBITBI 110 IIPOBEPKE MPEIJIOKEHHOM THIIOTE3bl: ILIAHUPOBATH
HKCIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh MOJIyYE€HHBIE
pe3yJIbTaThl U JENaTh BEIBOJ O CTATYCE MPEIIIOKEHHON TUIIOTESBI;

— OIMCBIBATh METO/IbI NOJYYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHWM;

— co0Jr01aTh MpaBuia 0€30MacHOro TpyJa NpU MPOBENECHUH HCCIEAOBAHUM B paMKax
y4eOHOr0 SKCIEPUMEHTa, MpakTUKymMa M y4eOHO-MCCIEeIOBAaTENbCKOW MPOEKTHOMN
JESATENbHOCTH C HCIOJIb30BAHUEM HW3MEPUTENbHBIX YCTPOMCTB U JaOOPaTOPHOTO
000py0BaHUS,

— pemiaTh pacy€THbhIE 3aJaud C SBHO 3aJIaHHOM W HESIBHO 3aJaHHON (u3znueckoit
MOJIENIbIO: HA OCHOBaHUM aHaIM3a yCJIOBHS 00OCHOBBIBATH BHIOOP (pr3myeckoit Mojenu,
OTBEYaroNIe TpeOOBAHUSIM 3a/1a4d, MPUMEHSTH (DOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTU U
noCTyJaThl (U3UYECKUX TEOPUH MpPU UCIHOJIb30BAHUU MaTEeMaTUYECKUX METOJI0B
pelIeHuss 3a1ad, M[POBOAUTH pacu€Tbl HAa OCHOBAaHMM HMEIOIIUXCSA JIaHHBIX,
AQHAJIM3UPOBATh pPE3yJbTAaTbl M KOPPEKTHUPOBATH METOAbI PEIICHUS C Y4ETOM
IIOJIyYEHHBIX PE3yJIbTaTOB;

— pewaTh KadyeCTBEHHbIE 3ajaud, TpeOyrlollue NpPUMEHEHUS 3HaHUM H3 pa3HbIX
pa3lie’oB WIKOJBHOIO Kypca (U3HMKM, a TaKKe HWHTErpaluyd 3HAaHUW W3 JPYrux
IIPEAMETOB  €CTECTBEHHOHAYYHOTO LMKJIA: BBICTPAWBATh JIOTHYECKYHK) LETNOYKY
pacCcy X JeHUI C Omopoil Ha H3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKUE
SABJICHUS;

— HCHOJIb30BaTh TEOPETUYECKHE 3HAHUA MJisi OOBSICHEHUS OCHOBHBIX INPUHLIUIOB
paboThl HM3MEPUTENbHBIX NMPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX
IIPOLIECCOB;

— TPUBOJIUTH MPUMEPHI BKIIAJa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH;

— aQHAJIM3UPOBaTh M OILIGHUBATh MOCIEACTBHUS OBITOBOM W MPOM3BOACTBEHHOMN
NESITEeIbHOCTU 4YEJIOBEKa, CBA3aHHOW C (PU3MUYECKUMHU MpOIecCaMH, C MO3ULU
HKOJIOTHYECKON 0e30MacHOCTH, IIPEACTaBICHUN 0 pPalMOHAIBHOM
IIPUPOJIOIIONIB30BAHUM, A TAKKE Pa3yMHOM HCIIOIb30BAHUM JOCTHKEHUM HAYKH H
TEXHOJIOTHI [Tl JANbHEHUIIIETO Pa3BUTHI YEIOBEYECKOTO 00IIECTBa;
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— TPUMEHSTh pa3W4yHble CHocOObl paboTel ¢ uHMOpManuendn QU3NIECKOTro
COJIEp’KaHUsl C HCIOJB30BAaHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHM: MpH
3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTMM JUIsl IIOMCKA,
nepepaboOTKM W TMpEeAbABICHUS Yy4eOHOM H HAyYHO-MOMYJSIPHOM HH(pOpMAaIuH,
CTPYKTYpUPOBAaHUSA M HMHTEpPHpPETAlnu HHOOPMALNU, MOJYYSHHON U3 Ppa3IUYHbBIX
UCTOYHUKOB; KPUTUUYECKU aHAIU3UPOBATh MOJYy4aeMyl0 MH(POPMALIMIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHMM, TaK M Ha OCHOBE aHalM3a
UCTOYHMKA UH(POPMALINH;

— TPOSIBJISITH OPraHU3allMOHHBIE M [IO3HABATENIbHBIE YMEHHS CaMOCTOSITEIIbHOTO
OpUOOpETEHUs] HOBBIX 3HAHUM B IPOLIECCE BBINOJHEHUS HPOEKTHBIX U Yy4eOHO-
UCCIIEZIOBATENbCKUX paboT; paboTaTh B TpyNNEe C HCHOJHEHUEM Pa3IMYHbIX
COLIMAJbHBIX pOJIEH, IUIAHUPOBATh pPaOOTy TIpyHmbl, PalUOHAIBHO PaCHpPEEITh
JesITeIbHOCTh B HECTAHAAPTHBIX CUTyalUsIX, aJ€KBaTHO OLECHUBATh BKJIAJ Ka)KJIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHUE pacCCMATPUBAEMOM MTPOOIIEMBI;

— MpOSBIATH MOTHBAIMIO K Oyaymed mnpodecCHOHATbHOM JeATENbHOCTH 110
CHEUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.
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2. CTpyKTypa 1 coaepxkanue yue00i IMCUUILIHMHBI

2.1. O0béM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOI padoThl

Bun yueOHoii padoThl O0bém B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMBbI 180

Y4eOHOM IUCHUNIMHBI

B T 4 B (popMe NPaKTUUECKOM MOATOTOBKH 0

N o61ero oonéma:

TEOPETHUECKOE 00yUeHre 142

MPaKTUYECKUE 3aHATUS 20

caMOoCTOsTeNIbHAs paboTa 0

KOHCYJIbTAIIUU 0
IIpomeskyTouHnas arrecrauus B popme 18
IK3aMeHa
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Conep:xxanme y4eOHOM TUCHMIIIIMHBI

Konanl
KOMIICTCH-
Oo0bem B 1197078
yacax/B ToM | (popmupo-
yucjie B BAaHHUIO
HaumenoBanne Coaep:xanue yueOHOro MaTepuasa, JjaboparopHble padoThl M NPAKTHYECKHE 3AHATHSA, dopme KOTOPbIX
Pa3AEI0B H TEM cCaMoCTOATECJIbHANA paﬁoTa oﬁyqammnxm, KypcoBasi paﬁoTa (l'lpOCKT) (ec.Jm l'lpe[lyCMOTpeHbl) NnpaKTH4e- CIocoocT-
CKOM BYeT
NMOATOTOBKH | 3JICMEHT
NMPorpamMmm-|
MBI
Paspen 1 Hay4Hblii METOX O3HAHUS PHPOILI.
Beenenne ®duznka — ¢yHAaMeHTaNbHas Hayka o npupoje. Hayunsiii MeTo1 MO3HAHUS U METObI OK 1
UCClIeIoBaHusT (PU3NYECKUX SIBIEHUH. OKCHEPUMEHT U TeOopusl B MPOIECCE MO3HAHUS OK 2
npupoasl. HabGmrogenue u skcriepuMeHT B gusuke. CriocoObl M3MepeHus (PU3nyecKux OK 3
BEIMYMH (AQHAJOTOBbIE W IUGPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIS OK 4
JTATYMKOBBIE cucTeMbl). [lorpemmnoctn u3MepeHuit Pu3nyeckux BeTHUYUH (a0CONIOTHAS U 4/0 OK 5
OTHOcUTENbHAs). MopjenupoBanue (U3HUECKUX SIBICHWWA W TMPOIECCOB (MarepuaibHas OK 6
TOYKa, aOCOJIOTHO TBEPJOE TENO, HUcaTbHAs >KUIAKOCTb, HACAIbHBIM Ta3, TOUYCUHBIN OK 7
3apsn). I'nnore3za. @u3nuecKkuil 3aK0H, TPAHULBI €r0 IPUMEHUMOCTH. PU3NYECKast TEOPUSI. OK 8
Ponp u mecto ¢usuku B (opmMHpoBaHMM COBPEMEHHOW HAYyYHOW KapTUHBI MHpa, B OK9
IIPAKTUYECKOM NEATEIbHOCTH JIFOAEH K 2.1
Pa3nen 2 22/0

MexaHnuka
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Mexanndyeckoe aBmkeHne. OTHOCUTEIILHOCTh MEXaHNYECKOro ABMKeHUsI. CucTema
orcuéra. [Ipsimas u oOpaTHas 3aaun MexaHUKH. Pagnyc-BeKTOp MaTepralbHOM TOUYKH, €TO0
MPOEKIIMK Ha OCH CUCTEMBI KoopauHat. Tpaekropus. [lepemerienue, ckopocTh (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MAaTepUATIbHONU TOYKH, UX MTPOEKIIMHU HA OCH
cucteMbl KoopauHaT. ClI0KEeHUE IEPEMENIEHUIN U CII0KEHUE CKOpocTell. PaBHOMepHOE 1
PaBHOYCKOPEHHOE MPSMOJMHENHOE IBUKEHHUE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,

YCKOPEHHMS U IyTH MaTepUaIbHOU TOUYKHU OT BpeMeHHU U ux rpaduku. CBOOOHOE MaIeHuE. OK' 1
Yckopenue cB0OOHOTO NaieHus. [IBukeHue tesna, OpoIIeHHOTO MO/ YIJIOM K TOPU3OHTY. OK 2
3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MAaT€PUAJIbHON TOYKHA OT BPEMEHH U UX OK 3
rpaduku. KpuBonuneitHoe nBmwkenue. [IBuxeHne MaTepralbHONW TOUYKH MO OKPY>KHOCTH. OK 4
Tema 1. VYrnoBas u nuHeHas ckopocTh. [lepuona u yactora obparmenus. [leaTpocTpemuTenbHOe R/0 OK 5
Kunemaruka. | (HopManabHOE), KacaTelbHOE (TaHTCHIIMAIBHOE) H MTOJIHOC YCKOPEHHUE MaTepUaIbHONW TOUKH. OK 6
JeMoHcTpanun OK 7
1. Mozens cuctemsbl OTCYETA, UIUTFOCTPALAS KHHEMATHYECKUX XapaKTEPUCTHUK JBHKECHUS OK 8
2. CnocoOBbI uccenoBaHus ABUKEHUIA. OK 9
3. Nnmroctpanus npeaenbHoro nepexona U N3MEpEeHHe MTHOBEHHON CKOPOCTH. IIK 2.
4. Tlpeobpa3oBaHue ABMKEHHUI C UCTIOIb30BAHUEM MEXAHU3MOB.
5. IlageHue Ten B BO3AYyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.
6. HaGmronenue nBr>xeHus Tela, OpOIIeHHOr0 MO YIIIOM K TOPU30HTY U TOPU3OHTAIBHO
7. HanpaBieHue CKOpOCTHU MPHU ABUKEHHUH IO OKPYKHOCTH.
8. CpaBHEHHUE ITyTEW, TPAEKTOPHUIL, CKOPOCTEN IBU)KEHUS OJHOTO U TOTO XK€ Tea B Pa3HbI
CHUCTEMax OTCYETA.
Tema 2 IlepBpit  3akoH  Hproorona. HMuepumaneHble  cucrembl  orcuéra.  [IpuHuumn OK 1
Aunamuka | grpocurensHocTH I'ammnes. HewHepuuanbHble CHCTEMBI  OTCUETa  (ONpeEICIeHHE, OK 2
npuMepsl). Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 11st 6/0 OK 3
MaTepualbHOW TOYKH. TpeTud 3akoH HplOTOHA 1M1 MaTrepHaNbHBIX TOYEK. 3aKOH OK 4
BCEMHUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTh I'PAaBUTALMOHHONW M HMHEPTHOM Macchl. Cuiia OK'5
TSYKECTU. 3aBUCHUMOCTh YCKOpPEHHs CBOOOJHOTO MAaJIeHUs OT BBICOTHI HAJl MOBEPXHOCTHIO OK 6
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IUTAHETHl U OT Teorpaduyeckoil mupoThl. J[BrmkeHne HEOECHBIX Te M HUX CITyTHHUKOB. OK7
3akonsl Kemepa. IlepBas kocmuueckasa ckopocth. Cumita ympyroctu. 3akoH ['yka. Bec OK 8
tena. Bec Ttena, aemxkyierocs ¢ yckopenueM. Cuna tpenus. Cyxoe tpenue. Cuna TpeHus OK9
CKOJIBKEHUSI U cuwia TpeHus nokosd. Koapduuuent tpenus. Cuia CONPOTUBICHUS IMPHU [IK 2.1
JBWKEHUU Tejla B JKUJKOCTU WJIM rasze, €€ 3aBUCMMOCTb OT CKOPOCTH OTHOCHTEIBHOTO
newxenus. Jlapnenue. [ mapocratnueckoe nasnenue. Cuna Apxumena.
JdeMoHcTpanuu
1. HaGnronenue ABMKEHUS TeN B HMHEPUMAIBHBIX M HEMHEPUUATBHBIX CHCTEMax
OTCYETA.
2. IIpyHIUIT OTHOCUTEIBHOCTH.
3. CpaBHEHUE PaBHOAECHCTBYIOIIEH PUIIOKEHHBIX K TEIy CHJI C IIPOU3BEIEHUEM MacChl
TeJa Ha €ro YCKOPEHUE B MHEPLUAIBHONW CHUCTEME OTCUETA.
4. PaBeHCTBO CHWJI, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOJICUCTBHS TEI.
5. HeBecomocTs.
6. Bec Tena npu yCKOPEHHOM MOABEME U NAJICHUU.
7. LleHTpOOESIKHBIE MEXaHU3MBI.
8. CpaBHEHHE CWJI TPEHUS OKOS, KAYEHHS U CKOJIbKEHHSI.
Tema 3 AOcomotHo TBEpAOe Teno. IlocTynmaTenbHOe M BpalllaTelIbHOE JABUXKEHHUE TBEPOTO OK 1
CTaT“";;:emom Tena. MOMEHT CHIIbI OTHOCHUTENBHO ocu BpameHus. Ilnedo cunbl. CloxeHue cui, OK 2
NPUIOKEHHBIX K TBEpHOMY Teny. LIeHTp TsbkecTu Tena. Y CloBHS paBHOBECHUSI TBEPAOTO OK 3
Tena. Y cTon4nBoe, HeyCTOMUnBOE, O6e3pa3TuyHOe paBHOBECHE. OK 4
JdeMoHcTpanuu 4/0 OK 5
1. YcnoBust paBHOBECHS. OK 6
2. Bunel paBHOBECHS. OK 7
OK 8
OK9
K 2.1
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Tema 4

MMnynbc MaTepraibHOW TOYKH, CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. LIeHTp mMacc cucTeMsbl

3aKoHbI MaTepUalbHbIX TOYEK. TeopeMa O ABMKEHUHU LIEHTpa macc. MIMITysibC CUilbl 1 U3MEHEHUE
co;f;:}f::: ® | ummyneca Tema. 3aKkoH coXpaHEeHUs MMIyJIbca. PeakTHBHOE ABIKEeHNE. MOMEHT MMITyIbCa
" | maTepuansHOi ToukH. [IpeacraBienue 0 COXpaHEHHH MOMEHTA MMITYJIbCa B IIEHTPAIbHBIX
noysix. PaboTa cuiapl Ha MalloM M Ha KOHEYHOM TiepemeneHuu. ['padudeckoe
npeAcTaBieHue padoThl cuibl. MOUHOCTh cuibl. KuneTtnueckass sHeprust MaTepuaibHON
Touku. Teopema 00 U3MEHEHUM KHHETHYECKOM HHEPruM MaTepuaIbHOM TOYKH. OK 1
[loTeHunanbHble U HENOTEHIMANbHbIE cWibl. [loTeHuManbHas sHeprus. [loTeHunanbHas OK 2
SHEprus yrpyro AeQopMUpOBaHHOW mpyxuHbl. [loTeHUManpHas OSHEpPrus Tena B OK 3
OJIHOPOJAHOM TpaBUTALMOHHOM Moje. [loTeHunanbHas >HEpPrus Tejaa B TPABUTALMOHHOM OK 4
1oJie OJHOPOAHOrO mapa (BHYTpU W BHE Iapa). Bropas kocmuyeckas ckopocTb. Tperbs OK 5
KOCMUYeCKast CKopocTh. CBsizb pabOThl HEMOTCHIMAIBHBIX CHJI C HW3MEHEHUEM 40 OK 6
MEXaHUYECKOM DSHEPIUM CHUCTEMbI TEJI. 3aKOH COXPAHEHUS MEXAHWYECKOM JHEPIUMU. OK 7
Yhpyrue u HEynpyrue CTOJKHOBEHUS. YpaBHEHHE bepHyJM Ui MACATbHOM KUIKOCTH OK 8
KakK CJICICTBHE 3aKOHA COXPAHEHUSI MEXAHUYECKOU SHEPTHH. OK 9
JdemoncTpanuun [IK 2.1
1. 3aKOH cOXpaHEHHUs UMITyJIbCA.
2. PeakTUBHOE JIBUKECHHUE.
3. 3mepeHne MOITHOCTH CUJIBI.
4. VI3aMeHeHue SHePruu Teja Mpyu COBEPIICHUH PaOOTHI.
5. B3auMHbIe npeBpamieHns KHHETUYECKOM U TTOTEHUHAIBbHON SHEPTUM MPHU JIEUCTBUU
Ha TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.
6. CoxpaHeHHe SHEPTrUH MPY CBOOOTHOM MaICHHH.
PA3JIEJI 3 MoaekyasipHasi puzuka H TepMOIUHAMUKA. 24/0
Tema 1 OCHOBHBIE MOJOKEHUSI MOJIEKYIsIpHO-KHHEeTHUecKoi Teopun (MKT), ux onbiTHOE OK 1
OcHoBbI ob6ocuoBanue. J{uddysus. bpoyHoBckoe nBmkeHHE. XapaKkTep ABUKEHUS U 6 OK 2
MOJIEKYJISIPHO- | B3aiMOICMCTBUS YaCTULl BelecTBa. Moaenu CTpOeHHUs Ia30B, )KUAKOCTEN U TBEPABIX TEI U OK 3
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KHHETHYeCKoii | 00BhsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliell. Macca 1 pa3Mepsl MOJICKYIT OK 4
TeopHH. (atomoB). KonnuectBo BemiectBa. [locrosinnas Aporajipo. TemioBoe paBHOBECHE. OK'5
Temmnepatypa u ciocoOsl €€ n3mepenus. Lllkana temnepatyp Llenscus. Monens OK 6
uneanpHoro raza B MKT: yacTuuel rasza ABHKyTCS XaOTUYECKH U HE B3aUMOAECHCTBYIOT OK 7
Ipyr ¢ npyrom. ['azoBble 3akoHbl. YpaBHeHuEe Menaeneea—Knanelipona. AGcostoTHas OK 8
TemiiepaTypa (1kana remnepatyp Kenbsuna). 3akon lanerona. M3onpoueccs B OK9
UJIcaJIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTna. [ padudeckoe npeacraBieHue K 2.1
U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa. CBsA3b MEXK/y J1aBIIEHUEM U CPEIHEH
KMHETUYECKOW SHEPrUei MOCTYyNaTEIbHOIO TEIUIOBOIO IBMKEHUS MOJIEKYJT UAEATbHOTO
ra3a (ocaoBHoe ypaBHeHue MKT uzaeanbroro raza). Csizb a0CONIOTHOM TeMITEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO CPENHEN KHHETUYECKOU IHEPTUEH ITOCTYNATEIbHOTO
TEIIOBOI'O IBUXKCHUS €€ YaCTHII.
JdemoHcTpanumn
1. Bueoposuk ¢ 3auchI0 peanbHOro OpOyHOBCKOTO JIBHKEHHUS.
2. ubdy3us KuIKOCTEH.
3. [IpuTskenne MONeKy.
4. Moaenu KpuCTalLIMYECKUX PELIETOK.
5. Habmroienue u ucciaeoBaHue U30MpOIIECCOB.
Tema 2. Tepmonunamuueckas (TJl) cucrema. 3amanue BHETHUX ycinoBuit s Tl cucTeMbl. OK 1
Tepmoaunamuka BremrHue W BHyTpeHHHE napamerpsbl. [lapamerpsr Tl cucteMbl Kak cpeHHMe 3HAYCHUS OK 2
TenmoBrie | gemuyKMH, OMMCHIBAIOIIMX €€ HAa MHKPOCKONMMYECKOM ypoBHe. HyneBoe Hawaio OK 3
MAIIAHEI tepmoauHaMuku. CamornpousBosibHasi penakcauus TJ[  cucremMbl K TEIJIOBOMY OK 4
paBHOBEeCHIO. Mojenp HMACAIBHOIO rasa B TEPMOJMHAMHUKE — CHCTEMAa YPaBHEHUM: OK 5
ypaBHeHue Knanelipona—MeneneeBa U BbIpaXEHUE JJI1 BHYTPEHHEW SHEPTUU. Y CIIOBUS OK 6
NPHUMEHUMOCTH STOH MOJENHA: HU3Kas KOHLEHTPAalys YacTHU, BBICOKHE TEMIEPAaTypbl. OK 7
Brlpaxkenne 8 BHYTPEHHEHM  DHEPIMM  OJHOATOMHOTO  HMJACAJIBHOTO  Tasa. OK 8
KBa3ucratnyeckue U HECTaTUYECKHUE MPOLECCHL. DJIEMEHTapHas padoTa B TEPMOJIHMHAMUKE. OK 9

Boluncienne pabotel mo rpaduky mponecca Ha pV-auarpamme. Temonepegada Kak
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croco0 W3MEHEHHs BHYTpeHHeW »sHeprum TJI cuctembl 0e3 coOBepIICHHS pPaOOTHI.
KoHBeknus, TemonpoBOAHOCTh, U3nydyeHne. KonnyecTBo TemnoThsl. TermioéMKOCTh Tena.
YneneHas ¥ MOJSIpHas TEIUIOEMKOCTH BEILIECTBA. Y IEJbHAs TEILIOTA CrOpPaHUs TOIUIMBA.
Pacuér konumyecTtBa TemaoThl npu Temonepenaye. [lonstue o6 agmabaTHOM mpolecce.
[TepBbiil 3ak0OH TepMoauHaMHUKU. BHyTpeHHsst sHeprusd. KonuyecTBo TemnoTsl U padora
KaK Mepbl U3MEHEHUs BHyTpeHHeN sHepruun T/l cucremsl. BTopoil 3aK0H TEpMOAUHAMUKHI
JUIl PaBHOBECHBIX IPOLIECCOB: 4UEpe3 3aJaHHOE paBHOBECHOE cocrosiHue T/l cuctemsl
OPOXOJUT €IMHCTBEHHass aauabara. AOcomiioTHas Ttemmeparypa. Bropoit  3akoH
TEPMOJMHAMUKU JUJII HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO INE€peaTh TEIUIOTY OT
Oosee xonoHOTO Tena k O6osee HarpeTomy 6e3 komneHcanuu (Knaysuyc). Heobpatumoctsb
pUpoAHbIX mpoueccoB. IIpuHmuner gerictBus TemmoBbix MamuH. KIIJ[. MakcumainbHOE
sHauenne KIIJ[. Hukn KapHo. DKojgormyeckue acrekTbl HCIOJIb30BAHUS TEIJIOBBIX
aBuratenen. TemioBoe 3arpa3HeHUEe OKPYIKAIOIIEH CPEBI.

JemoHCcTpanumn

1. CpaBHEHME yIETBHBIX TEMIIOEMKOCTEN BEIIECTB.

2. CriocoObl U3MEHEHUSI BHYTPEHHEU SHEPTHUU.

3. UccnenoBanue annabaTHOTO IpolLecca.

4. KoMnbOTEpHBIE MOJICJIM TEIJIOBBIX JBUTATEICH

I[IK 2.1

Tema 3.
ArperarHbie
COCTOSTHMSI
BellecTBA.
dazoBble
nepexojsbl.

[TapooOpazoBanue u KoHAeHcalus. Micnapenue u kuneHue. Y neapHas TerioTa
napoo6Opa3oBanusi. HacellieHHbIe 1 HEHACHILIEHHBIE apbl. KauecTBeHHAst 3aBUCUMOCTD
IJIOTHOCTH U IaBJIEHUS HACBIIIEHHOIO Mapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JIABJIICHUS B
KUIKOCTH. BraxkHocTh Bo3myxa. AOCONIOTHAS M OTHOCUTENbHAS BIAKHOCTh. TBEPAOE
teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
[TnaBnenue u KpuctaM3auus. Y aenbHas Teriora miasinenus. Cyomumanus.
Hedbopmanuu tBEpoTO Tena. Pactsokenne u cxatue. Casur. Moayne FOnra. [penen
ynpyrux nedopmanuii. TemmoBoe pacuimperne KUAKOCTEH U TBEPIBIX Tell, 00bEMHOE U
JUHEWHOe. AHTapMOHHU3M TEIJIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MIPUYMHA

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
IIK 2.1
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TEIJIOBOTO pacUIMpeHHMs Tell (Ha Ka4eCTBEHHOM ypoBHE). [IpeoOpa3oBaHue 3Hepruu B
¢da3oBbIX TIepexoax. Y paBHEHHE TEIIOBOTO Oananca. [loBepxHOCTHOE HATSKEHHE.
Koaddunuent noBepxnoctoro HaTspkeHus. Kanumiapusie sisnenus. [laBiaenue moa
VCKPUBIIEHHON MOBEPXHOCTBIO HKUAKOCTH.
JdemoHcTpanuu
1. TennoBoe pacuinpeHue.
. Kunenue. Kunenne npyu noHM>K€HHOM JaBJIEHUU.
. 3MepeHune cuiibl TOBEPXHOCTHOTO HATSKEHHS.
. OnBITHI C MBUIBHBIMU TJIEHKAMM.
. CmauuBanue.
. Kanunnsipusie siBnexus.
. Mozen HEHBIOTOHOBCKOM KUIKOCTH.
. CnnocoObl u3MepeHus BIAKHOCTH.
. Bugsr nepopmarnmii.

O 0 1O\

Jlabopamopnasa paooma Ne 1 2
ITpoBepka 3akona boisi-Mapuorra.
Jlabopamopnaa padboma Ne2 OnpeneneHue  kodpduiMeHTa  JHUHEHUHOTO 2
pacHIMPEHHUs] TBEPJIOTO TeJa.
Pasnen 4 DJIEKTPOAMHAMHUKA 38/0
Tema 1. DJIeKTpU3aLMs Tel U €€ MPOSABJICHUS. DIEKTPUIECKUH 3apsia. [Ba Buaa 2JIEKTPUUECKUX OK 1
DJIEKTPUECKOE| 395710, [[POBOAHUKH, JUIICKTPHKH ¥ IIOJYIPOBOLHUKH. DIIEMEHTAPHBIH ICKTPHYCSCKHIA OK 2
foJe. 3apsia. 3aKOH COXpaHEHMs AJIEKTpUYECKoro 3apsaa. BzaumoseiictBue 3apsaaoB. ToueyHbie OK 3
3apsiabl. 3akoH Kyrnona. Dnektpudeckoe noje. Ero neiicTBue Ha 3IEKTPUUYECKUE 3apsiibl. 8 OK 4
Hampsok€aHocTh  diekTpudeckoro modiss. [IpoOubiii  3apsin. JluHaum HanpsskEHHOCTH OK 5
anekTpudeckoro  mois. OpgHOpoAgHOE — 2JIEKTpUueckoe  1ojie.  IloTeHIuaabHOCTh OK 6
IEKTPOCTATUYECKOTO TMOJNsA. Pa3HOCTh moTeHmManoB W HanpsbkeHue. lloTeHnmanbHas OK 7
SHEpPrus 3apsAna B AJIEKTPOCTaTUYECKOM moJie. [loTeHnuan 3JeKTpOCTaTHYeCKOrO IOJIS. OK 8
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CBs3b HaNpsHKEHHOCTH TOJIA M PA3HOCTH NMOTEHIMAIOB JUISL AJIEKTPOCTATUYECKOTO ITOJIS
(KaKk OJHOPOJHOIO, TaK M HEOAHOPOAHOro). IIpHMHIMI Cynepno3uIuu >3JIEKTPUUECKUX
nosieti. [lome Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. [lome
PaBHOMEpPHO 3apsbDKEHHOro 1o o00bémy wmapa. [lone paBHOMEpHO 3apsKEHHOM
OeckoHeUHOM TIockocTH. KapTuHbl JMHUI  HAOpsDKEHHOCTH — 3TUX  MOJEH U
JKBUIIOTEHLIMAIBHBIX NOBEPXHOCTEN. [IpOBOJHUKHN B 2JIEKTPOCTATUYECKOM MOJIE. Y CIOBUE
paBHOBeCHs 3apsioB. JIMDJIEKTPUKU B 3JIEKTPOCTATUYECKOM ToJie. JIMdJIeKTpruyecKast
IIPOHUIIAEMOCTh BELIECTBA. Konpnencarop. DneKTpOEMKOCTh KOHJIEHCATOpA.
OneKTpoEMKOCTh IUIOCKOTO KOHAeHcaropa. IlapamienbHoe COeIMHEHHME KOHIEHCATOPOB.
[TociienoBaTenbHOE COEIMHEHHE KOHAEHCATOPOB. DHEPrusl 3apsHKEHHOTO KOHJEHCATOopa.
JIBr>KEeHME 3apsyKEHHOM YaCTULIBI B OJJHOPOJIHOM JJIEKTPUYECKOM II0JIE.
JeMoHcTpanuu

1. YcTpolcTBO M IpUHIUI AEHUCTBHS JJIIEKTPOMETPA.

2. DNEKTPUYECKOE MOJIE 3apsSKEHHBIX IAPUKOB.

3. DIIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

4. IIpOBOTHMKH B DJIEKTPUYECKOM ITOJIE.

5. DaeKkTpocTaTUyYecKas 3alliuTa.

6. YCTpOHCTBO 1 AEHCTBUE KOHJIEHCATOPA ITOCTOSTHHOM U ITIEPEMEHHON EMKOCTH

7. 3aBUCHMOCTb DJEKTPOEMKOCTH IUIOCKOTO KOHIEHCAaTopa OT IUIOIAAM IUIACTHH,
PACCTOSIHUSL MEXKAY HUMHU U JUICKTPUUECKON MPOHUIIAEMOCTH.

OK 9
I[IK 2.1

Tema 2.
TlocTosIHHBIN
JJIeKTPUYeCKH
TOK.

Cuna Toka. [IocTosSHHBIN TOK. Y CII0BUS CyIIECTBOBAHUS IIOCTOSIHHOIO AJIEKTPUYECKOI(
toka. Mcrounuku Toka. Hanpspkenue U u 9JIC E. 3akon Oma 115 yyacTka emnu.
DNEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTD CONIPOTUBIIEHUS OAHOPOIHOIO ITPOBOIHHAKA
OT €r0 JUIMHBI U IUIOLAJH IIOIEPEYHOr0 CEYEHUs. Y IeJIbHOE COIIPOTUBIICHUE BEILIECTBA.
[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB. Pacuér
pa3BeTBIAEHHBIX dJeKkTpuueckux nenei. [Ipasuna Kupxroda. Pabora sanekrpudeckoro Toxa.
3akoH J[xoynsa — JleHna. MOIHOCTB 2JIEKTPUYECKOTO TOKA. TerioBast MOIHOCTb,
BbIIEsieMast Ha pesucrope. J1C u BHYTpEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA. 3aK0H OM

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8

19




JUIs1 IOJTHOM (3aMKHYTOM ) lEKTpUUYecKo 1ienu. MomHocTh ucTouHuKa Toka. KopoTkoe OK9
3ambikaHue. KonaeHcaTop B enu NOCTOSHHOTO TOKA. [IK 2.1
JleMoHCTpanun
1. U3mepenHue cuiibl TOKa U HAMPSKEHUS.
2. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONMPOTHUBIICHUS IPU MTOCTOSITHHOM
HaAIPSHKEHUH.
3. IIpsamoe uzmepenue D/IC. KopoTkoe 3aMbIkaHHE raJlbBAaHUYECKOTO MIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.
4. UccnenoBaHue pasHOCTH ITOTEHIIMAIOB MEXKy MOJI0CAMH HCTOYHUKA TOKA OT CHJIBI
TOKA B LICIIH.
Tema 3.3. OnexTpudeckas IPOBOJUMOCTb PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOAUMOCTb
Toxu B TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBJIEHUS METAJUIOB OT TEMIEpaTyphl.
PAsIMANLIX | CpepXmpoBOANMOCTD. DNEKTpHUECKHil TOK B BakyyMe. CBOMCTBA SIEKTPOHHBIX MyYKOB. OK 1
epeAa. [TomynpoBonnuku. CoOCTBEHHass U TpPUMECHas MPOBOJUMOCTh TMOJIYNPOBOTHUKOB. OK2
CpoiictBa p — n-niepexona. [lonynpoBOJHUKOBBIE TPUOOPHI. DJIEKTPUUYECKUM TOK B OK 3
ANEKTPOJIUTAX. DNEKTPOJUTUYECKas Auccouranusa. ONeKTpoiu3. 3akoHbl Dapanaes ais OK4
ANEKTPOIU3a. DJNEKTPUUYECKUH TOK B Tazax. CaMOCTOSITENIbHBIH U HECAMOCTOSITEIbHBIN OK'5
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsana. Monnus. [Lnazma. OK 6
JdeMoHcTpanuu OK'7
1. 3aBUCHMOCTB CONPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI. OK8
2. IIpoBOAMMOCTD 3IEKTPOJIUTOB. OK 9
3. 3akonsl 3nekTponuza dapanes. K 2.1
4. VckpoBoii pa3ps/ ¥ IPOBOAUMOCTb BO3AyXa.
5. OgHOCTOPOHHSISI IPOBOAUMOCTbD JTUOAA.
Tema 4. B3auMopnencTBAE MOCTOSIHHBIX MAarHUTOB W IPOBOJHHUKOB C TOKOM. MarsHurtHoe OK 1
MaruutHoe nosie jose. Bektop MarauTHOM HHAYKIMA. [IpUHIMT CynepIO3UIIMM MarHUTHBIX ToJIel. JInHun OK 2
MarHUTHOM WHAYKIUMU. MarHuTHOE MoJie MPOBOJHUKA C TOKOM (MPSMOI0 MPOBOJHUKA, OK 3
KaTyHIKU ¥ Kpyrooro Butka). OneiT Opcrena. Cuna Amnepa, e€ HanpaBjieHUe U MOAYJIb. OK 4
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Cuma JlopeHua, €€ HampaBieHHME W MOIyJb. JIBHKEHHE 3apsHKEHHOW 4YacTHLBI B OK'5
OJIHOPOJJHOM MarHuTHOM rmosie. Pabora cunbl JlopeHma. MarHuTHoe moje B BELIECTBE. OK 6
DeppOMarHeTUKy, napa- 1 J1MaMarHeTUKU OK 7
JdemoHcTpanuu OK 8
1. Kaptuna nuHMA MHAYKIIMA MarHUTHOTO TOJIS MOJOCOBOIO M MOJKOBOOOPa3HOTO OK 9
MOCTOSIHHBIX MarHUTOB. [IK 2.1
2. KapTuHa JMHUN MarHUTHOM MHAYKUMU IOJISL JUIMHHOIO MPSMOrO IPOBOJHUKA U
3aMKHYTOTI'O KOJIBLIEBOT'O IIPOBOJAHUKA, KATYLIKH C TOKOM.
3. Cunia AMmnepa.
4. HabtoieHue IBM)KEHUS Iy4YKa JIEKTPOHOB B MAarHUTHOM IIOJI€.
5. IlpuHuun neWCTBHS AIEKTPOUZMEPUTEIHLHOTO MPUOOpPa MATrHUTORICKTPUUECKOU
CUCTEMBI.
TemaS. SlBnenue snekTpoMarHuTHOM HMHAYKOHMHU. [[OTOK BEKTOpa MAarHUTHOM WHIYKIIUU.
dnekrpomaruut DJIC  wHayknuud. 3aKOH  JeKTpomMarHuTHOW — mHaykimu — Dapanmes.  Buxpesoe OK1
Hasl MHAYKIMA | yiiekTpudeckoe mone. Tokm @Pyko. OJIC HMHAYKIIMM B NPOBOJHUKE, JBHKYLIEMCS OK2
IOCTYNaTENbHO B OJHOPOAHOM MarHUTHOM none. IIpaBwiio JleHma. MHIyKTHMBHOCTB. OK3
Karymika MHIYKTMBHOCTH B LIENHM MOCTOSIHHOTO TOKa. SIBieHue camounHaykuuu. DJC OK4
CaMOMHIYKIMHU. DHEPrUsl MATHUTHOT'O NOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE TOJIE. OK5
JdeMoHcTpanuu OK 6
1. HabmroieHue siBieHus 31EKTPOMarHUTHOM HHYKITUH. OK7
2. MHccnepoBanme 3aBucumoctd OJIC HMHAYKIMH OT CKOPOCTH HW3MEHEHHS OK8
MarHUTHOTO IOTOKA. OK9
K 2.1

3. IIpaBuno Jlenua.
4. SIBneHue CaMOUHAYKIIMH.

Jlabopamopnasa padoma Ne 3 Onpenenenrie IJ[C U BHYTPEHHETO CONMPOTUBIICHUS
MCTOYHUKA JICKTPUUYECKON IHEPTUM.

Jlabopamopnaa paooma Ne4 OrnpenerneHue  yACIbHOIO  COMPOTUBIICHUSA
IPOBOJTHUKA.
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Jlabopamopnasa paboma Ne5 OnpeneneHre TeMIepaTypHOro CONPOTUBIICHUS MEJIH. 2
2
Pasznen 5 Kose6anusi u BOJTHBI 36/0
Tema 1. KonebarenwHnast cucrema. CBoOojHble KoJjieOaHus. ['apMoHMUYecKHe KOJeOaHUSI.
Mexanuieckue | Kypepmatiueckoe W JUHAMHYECKOE OIMCAHHE. DHepreTuyeckoe omnucanue (3aKoH
KOJIOaHHA | coxpapeHHs] MEXaHMUECKOi SHeprun). BbIBOJ IMHAMHUYECKOTO ONMMCAHUS TaAPMOHHYECKUX
KOJeOaHU U3 MX SHEPreTUYECKOro U KMHEMATHYECKOTO ONMHCaHMs. AMIUIMTYAa U (a3a
koneOanuii. CBs3b aMIUIMTYJbl KOJEOAHWM HCXOIHOW BEJIMYMHBI C AaMIUIUTYyJaMu OK 1
Kojebanuii e€ ckopoctu M yckopeHus. Ilepmon m yacrora xonebanuit. [lepuon manbix OK 2
CBOOOJHBIX KOJEOaHUI MaTeMaTH4YecKoro MasTHuka. llepron cBOOOIHBIX KoJieOaHUM OK 3
NPY>KUHHOTO MasiTHUKA. [loHATHE 0 3aTyXxaronmx kojiedaHusXx. BeIHYKIeHHBIE KOJIeOaHusI. OK 4
Pe3onanc. Pe3onancHas kpuBas. BnusHue 3aryxaHuss Ha BUJ PE30HAHCHOM KPHBOM. OK 5
ABTOKOICOaHUS 4 OK 6
JdemoncTpanuu OK 7
1. 3ammch K0JIe0aTeIILHOTO JABHKCHHUS. OK 8
2. Halmronenue HE3aBHCHMOCTH TEpHOJAa MajblXx KoJeOaHW Tpy3a Ha HUTH OT OK 9
aMILTATYIBI. K 2.1
3. UccnenoBanue kojebaHui rpy3a Ha MacCMBHOM MPYKHUHE C 1EJIbI0 (hOPMUPOBAHUS
IpeiCTaBIeHU 00 UIeaTbHON MOJENH MPYKUHHOTO MasiTHUKA.
4. 3aKOH COXpaHEHUs SHEPTUHU NP KoeOaHUIX TPy3a Ha MPYKUHE.
5. UccnenoBanue BhIHYXACHHBIX KOJICOAHUI.
6. Habmrogenue pe3oHanca.
Tema 2 Konebarenbupiii KOHTYp. CBOOOIHBIE DIEKTPOMArHUTHBIE KOJIeOaHUs B UACATHHOM OK 1
zﬁ:;:;:’:mm"”e KoJsicbaTeapHOM KoHType. Popmyia Tomcona. CBsi3b aMIUTATY/IBI 3apsiaa KOHICHCATOPA C 10 OK 2
| aMIUTHTYJION CUJIBI TOKA B KOJIEOATETLbHOM KOHTYpE. 3aKOH COXPAaHEHHUS SHEPTHUH B OK 3
UCTbHOM KOJIe0aTeIbHOM KOHTYpE. 3aTyXalollre AIEKTPOMAarHUTHBIE KOJICOaHUSI. OK 4
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BrinyxneHnsie anekTpoMarHuTHbIe Kosnebanus. [lepemenHsiit Tok. MOIIHOCTB OK'5
IIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U ACHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA W HANPSHKEHUS OK 6
IpU pa3IndHON (popMe 3aBUCMMOCTH IEPEMEHHOTO TOKa OT BpeMeHU. CHHYCOUIaTbHBIN OK 7
IIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTyIlKa MHAYKTUBHOCTHU B LEIIH OK 8
CHUHYCOUJAIBHOTO ITIEPEMEHHOTr0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsKEeHU. OK 9
Wneanbubiii Tpanchopmarop. [Ipon3BoacTBo, nepenava u noTpedaeHue 3IeKTpUIeCcKon [IK 2.1
SHEPIrUU. DKOJOTHYECKUE PUCKH MPU ITPOU3BOACTBE JIEKTpodHeprun. Kynbrypa
VICII0JI30BAHUS JIEKTPOIHEPTUHU B IIOBCEITHEBHOM KU3HH.

JdeMoHCcTpanuu

1. CBOOOIHBIE PJIEKTPOMArHUTHBIE KOeOaHMUs.

2. 3aBUCUMOCTH 4aCTOTHI CBOOOIHBIX KOJI€OAHU OT MHAYKTHBHOCTH U EMKOCTH
KOHTYpaA.

3. 'enepaTop He3aTyXarOUUX JIEKTPOMArHUTHBIX KOJICOaHUIA.

4. Mopenp 31€KTPOMarHuTHOTO TEHEPATOPA.

7. Pe3uctop, KaTylika THAYKTUBHOCTH M KOHJIEHCATOP B LIENHU NEPEMEHHOIO TOKA.

8. Pe3oHaHc 1mpu nocnenoBaTeNbHOM COEAMHEHNH PE3UCTOPA, KaTyIIKH
UHIYKTUBHOCTH M KOHJIEHCATOPA.

9. YcTpoiicTBO M MPUHIMI AEUCTBUS TpaHc(hopmaTopa.

10. Monenb TMHUY NEKTPONEPEAAUH.

Tema 3 Mexanudeckue BOJIHBI, YCIOBUS UX paclpocTpaHeHus. Ilonepeunsie U npoaoabHbIe OK 1
Mexamiieckue it | gy ey [lepro, CKOPOCTh PACIIPOCTPAHEHHS M JUIMHA BOJHBL CBOMCTBA MEXaHHYECKHX OK 2
xﬁg_‘mammme BOJIH: OTpaykKeHue, mpesjomiienne, nuarepdepeniua u gudppakuus. 3ByK. CKOpOCTh 3BYKA. OK 3

['pomkocTs 3Byka. Breicora ToHa. TemOp 3Byka. lllymoBoe 3arpsi3HeHHE OKpyXaroumien OK 4
cCpelbl. OJIEKTPOMAarHUTHBIE BOJIHBI. YCIOBUS M3JIYyYEHHUs 3IIEKTPOMArHUTHBIX BOJIH. OK 5
B3anmnas opuentranus BektopoB E, B, v B anekrpomarnutHOoM BoisiHe. CBOMCTBa OK 6
AIIEKTPOMArHUTHBIX BOJIH: OTpPaXKCHHE, MPEIOMIIEHUE, MOJsApU3alus, WHTepdepeHIus U OK 7
mugpakuus. [kana 371eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B OK 8
TexHuKe ©  ObiTy. [IlpuHUMOBI  paauMoCcBA3UM W TeneBuAeHus.  Paguosiokanusi. OK9
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DIJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI. [IK 2.1
JlemoHCcTpanumn
1. O6pa3oBaHue U pacIpOCTPaHEHUE TONIEPEUHBIX U MPOAOTBHBIX BOJH.
2. Konebnronieecs Tesio Kak HICTOYHUK 3BYKA.
3. HaGnronenue oTpaxeHust U NpesioMIICHUS] MEXaHUYECKUX BOJIH.
4. AKycTr4YeCcKui pE30HaHC.
8. HabGmronieHue CBsI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYION M 4acCTOTOMN
KOJIeOaHUi.
9. HccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHUE, IMPEIOMIICHHE,
noJispusanys, nudpaxims, tHTEpPepeHIms.
Tema 4 [IpsiMosIMHEHOE pacnpoCTpaHEHUE CBETa B OJHOPOJIHOM cpene. Jlyd cBera.
Onraka Toueunslli UCTOYHUK cBeTa. OTpakeHUE CBETA. 3aKOHBI OTpakeHus csera. IlocTtpoenue
n300pakeHnid B miIockoMm 3epkaie. Chepudeckue 3epkana. [Ipemomienue cBera. 3aKoHbBI
npejoMIICHUS cBeTa. AOCONIOTHBIM TOKazaTedb mnpenomieHus. OTHOCUTEIbHBIN
nokasaresp npenomiieHus. [[ocTOSTHCTBO 4acTOThI CBETAa U COOTHOLIEHUE UIMH BOJIH MPHU OK1
IIEPEX0/IE MOHOXPOMATUYECKOTO CBETA YEpPE3 I'PAHUILY pa3feia JBYX ONTHYECKHX CpEN. OK2
Xop nyueit B mpusme. ucnepcus cera. CioxHblil coctaB Oenoro cBera. L[ger. [lonHoe OK 3
BHYTpEHHee oOTpakeHue. [lpedenbHbId yroa MOJHOTO BHYTPEHHEIO OTpPaKEHUS. OK4
Cobuparome u pacceuBaromue JIUH3bL. Toukas nuH3a. DOKycHOE paccTosHUE U 10 OK5
ONTHYECKas Cujla TOHKOM JIMH3BL. 3aBUCHUMOCTb (DOKYCHOTO PACCTOSIHUS TOHKOM OK6
chepudeckoil JUH3BI OT €€ T€OMETPUU U OTHOCUTEIBHOTO IOKa3aTeNsl MPEIOMIICHUS. OK'7
dopMyJia TOHKOW JIUH3BL. Y BEJIMYCHUE, TABAEMOE JIMH30M. XO0/1 JIy4a, IPOIIEAIECTO JIUH3Y OK8
MOJI TIPOM3BOJILHBIM YIJIOM K €€ riIaBHOW onTudeckoil ocu. [locTpoenne mzobpaxeHui ?[Egl

TOYKM U OTpe3Ka IpsIMOM B COOMpAIOUIMX U PacCEMBAIOIIMX JMH3aX U HUX CHUCTEMaXx.
OnTuueckue npuoOopel. Pazpemraromas cnocoOHocTh. ['Ma3 kak onTvyeckas CUCTEMA.
[Ipenensl mpUMEHUMOCTH TeoMeTpuueckoil onTuku. BomnoBas onrtuka. MuTepdepenmus
cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUS HAOJIOJEHHS MAaKCUMYMOB U MHUHHMYMOB B
UHTEPPEPEHLIMOHHON  KapTUHE OT JIBYX KOIEPEHTHbIX HUCTOYHUKOB. IIpumepsl
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KJlaccuyeckux uHTepdepeHnnonHbIX cxeM. udpakuus ceera. JudpakimonHas pemeTka.
YcaoBue HaOMIOACHUS TIAaBHBIX MaKCUMYyMOB MU TAJCHHN MOHOXPOMATHYECKOTO CBETa
Ha U paKInoHHY0 pemeTKy. [lomspusamnus creta.
JdemMoHcTpanuu
1. 3akoHBI OTpaKeHUS CBETA.
. UccnenoBanue npemoMIICeHUs CBETA.
. HabGmonenue motHoro BHyTpeHHEro oTpa)keHusi. Mojiesib CBETOBOIA.
. MUccnenoBanue xoAa CBETOBBIX MTyYKOB UY€pe3 IIIOCKONAPAIIEIbHYIO TIJIACTUHY.
. UccrnenoBanue cBONWCTB N300pakeHUM B JIMH3aX.
. Mopaenu MUKpOCKOIIa, TEIECKOIIA.
. HabmroneHue 11BeTOB TOHKUX TUIEHOK.
. HaGmronenue nudpakiimoHHOTO CIeKTpa.
. Habmonenue gucnepcuu cBeTa.

O 00 31O\ D =~ W

Jlabopamopnasa paboma Ne6

Omnpenenenre yCKOpeHHs: CBOOOIHOTO MaICHUSI MAaTeMAaTHYECKOTO MasITHHUKA. ’
Jlabopamopnasa paooma Ne 7 )
Onpenenenue ko3 PuiMeHTa NpeJIoOMIICHHSI CTEKIIA.
Jlabopamopnasa paboma Ne8 )
OmnpeneneHue I1aBHOTO (POKYCHOTO PACCTOSIHUS U ONITUYECKOM CUJIbI JIMH3BIL.
Jlabopamopnasa paboma Ne9 )
OmnpeneneHre AJIMHBI CBETOBOM BOJIHBI C MOMOILIBIO TUGPAKIIMOHHON PEHIETKHU.
Pa3nen 6 OcCHOBBI CIeNMATbHON TEOPUH OTHOCUTEIHLHOCTH. 2/0
Tema 1. ['panuLBI MPUMEHUMOCTH KJIaCCUUECKOU MexaHuKU. [locTyiarel cnennaibHOM TEOpUU OK 1
OcroBbI oTHOcuTenbHOCTH. [IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeodpazoBanus Jlopenia. OK 2
CHenMaibHol | yenopye mpuunHHOCTH. OTHOCHTEIBLHOCTD OJHOBPEMEHHOCTH. 3aMe/IICHIE BPEMEHH 1 2 OK 3
Teopun COKpalleHHEe UTMHBI. DHEPTHUsl K UMITYJIbC PENIATUBUCTCKON YacTUIbl. CBsI3b MacChl € OK 4
OTHOCHTEABLHOCTY HenTHel M MMITYJIBCOM PEISTHBUCTCKOM YaCTHIBI. DHEPTHUS TOKOSI. OK 5
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OK 6

OK 7
OK 8
OK9
IK 2.1
Pazpen 7. KBanroBas puzuka 12/0
Tema 7.1. PaBHOBECHOE TeIIOBOE M3IydeHHUE (M3TydeHUE aOCOTIOTHO YEPHOTO Tea). 3aK0H
Kopmyckyasipuo- | oy rorrienns Buma. ['nmotesa M. ITnanka o kBanTax. GOTOHEL. DHEPris ¥ HMITYIbC (OTOHA.
BOJIHOBOM TyaJIU3M ) )
®ororddext. OnbiTel A. I'. CToneroBa. 3akonsl hoTodPdexra. YpaBHeHne DUHIITEHHA 1S OK 1
dbotorddexra. «KpacHas rpanuiiay gorodddekra. J[aBneHue ceera (B 4aCTHOCTH, TaBICHUE OK 2
CBeTa Ha a0COJIOTHO MOTJIOLIAOILYIO U A0COIIOTHO OTPAXKAIOILIYI0 TOBEPXHOCTH). OMbITHI OK 3
I1. H. Jle6enena. BonHoBsie cBoiicTBa yactuil. Bonnsl ae bpoins. Jlimaa BosHb! ne bpoins OK 4
U pa3Mepbl 00J1aCTH JIOKAIU3AIUU ABUKYIIEHCs yacTuIbl. KopmyckyspHO-BOJIHOBOM OK 5
nyanusMm. Judpakius snekTpoHoB Ha kpucTtaiwax. Cnenuduka n3MepeHuil B MUKpOMUPE. 4 OK 6
CootHomenust HeonpeaenéHHocrei [ 'eitzendepra. OK 7
JdeMoHcTpanuu OK 8
1. ®oToaddexT Ha ycTaHOBKE C IIMHKOBOM TIIACTHHOM. OK 9
2. VccnenoBanue 3aKk0HOB BHEIIHETo (hoTtorddekra. HK 2.1
3. UccnenoBanye 3aBUCUMOCTH CONPOTUBIIEHUS IOJYIIPOBOJHUKOB OT OCBEILIEHHOCTH.
4. Ceeroamo.
5. Conneunas Oarapest
Tema 7.2. OneITHI IO HCCIIENOBAaHUIO CTpOeHMs aTtoMa. [TnanetapHas moaens aroma Pesepdopaa. OK 1
®usuxa aToma. | [Tocrynarsl bopa. Msnyuenue u mornomenne GOTOHOB TIPH EPEXOE ATOMA C OJHOTO OK 2
YPOBHS SHEPIUH Ha Apyrou. Buabl cnekTpoB. CIEKTp YPOBHEH dJHEPIUU aTOMa BOJOPOIA. 2 OK 3
CnoHTaHHOE U BBIHYKJICHHOE U3JIyueHHe cBeta. Jlazep. OK 4
JdemoHcTpanumn OK 5
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1. Mopenb onbita Pesepdopaa. OK 6
2. Habnronenue TMHeyaThIX CIIEKTPOB. OK7
OK 8
OK9
K 2.1
Tema 7.3. Hyxnonnast monens siapa ['eitzenbepra — VBanenko. 3apsj siapa. MaccoBoe 4uciio
PusuKa aapa. WM3otonbl. PaanmoakTUBHOCTh. Aubda-pacnaja. DIEKTPOHHBIM M TMO3UTPOHHBIN OK1
Ha:;r;:;:a’;ilz‘x oetapacna. FaMMa—I/Bn}:quI/Ie. 3aKOH paJMOAKTHUBHOrO pacnana. PaamoakTuBHbBIE 85%
qacTHIL M30TOIbI B Ipupoje. CBOMCTBAa MOHU3UPYIOLIETO U3NyYeHUsl. BiMsiHue pagnoakTUBHOCTH OK 4
Ha JKMBble OpraHu3mbl. EctecTBeHHBI (oH u3nmydeHus. Jlozumerpus. DHeprusi CBA3U
HYKJIOHOB B sijipe. SAaepubie cunbl. Jlepekt maccel siapa. SnepHsie peakiuu. enenue u 6 OKS
cuHTe3 snep. Anepubie peaktopsl. [IpoOnembl ympaBiseMoro TepMOSACPHOIO CHUHTE3A. OK6
DKOJIOTUYECKUE ACTEKThl PA3BUTHUS SIACPHOM SHEPreTUKH. MeToapl perucTtpauud u OK'7
UCCIIEOBAHUS DJIEMEHTapHbIX 4YacTull. DyHIaMEHTaJIbHbIE B3aUMOJCHCTBUS. bapuoOHBI, OK 8
Me30HbI U JenToHsl. [IpeacraBnenune o CtanmapTHoN monaenu. KBapK-riiroOHHas MOJENb OK 9
anpoHoB. ®usmka 3a npenenamu CraHgapTHOM Mozaenu. TémHas marepuss U TEMHAs 1K 2.1
sHeprus. EnnHCTBO Qu3nyeckoi KapTUHBI MHPA.
Pasznen 8. DJIeMEeHThI ACTPOHOMUM U ACTPOPU3UKH. 24/0
DTarnel pa3BUTHS acTpOHOMUU. [IpruKnagHOe 1 MUPOBO33PEHUECKOE 3HAUYCHHUE OK 1
acTpoHOMUH. [[pUMEHNMOCTH 3aKOHOB (DM3HUKHU TSI OOBSICHEHUS TPUPOIHI KOCMHYECKIX OK 2
00BEKTOB. OK 3
Meronasl acTpoHOMHUYECKUX UccaenoBaHui. COBpEMEHHBIE ONTUYECKHUE TEJIECKOIBI, OK 4
paauoTENECKOIIbl, BHEATMOC(EpHAs aCTPOHOMHUS. 22 OK 5
Bun 3Bé3nHoro neba. Co3Be3ausi, sspkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JIBUKEHUE. OK 6
Conneynas cucrema. OK 7
Conuue. ConHeunasi akTUBHOCTb. MIcTouHuk 3Heprun CostHIA U 3BE3]I. OK 8
3BE3/1bl, UX OCHOBHBIE XapAaKTEPUCTUKH. J[MarpaMma «CreKTpaabHbIM KJlacc — OK9
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CBETUMOCTB». 3BE3/bI IJIABHOM MOCIE0BATEIBHOCTH. 3ABUCUMOCTD «MAacca — [IK 2.1
CBETUMOCTB» JJISI 3BE3]1 [JIABHOM ITOCIIEI0BATEILHOCTH. BHYTpeHHEE CTpOCHUE 3BE3.
CoBpeMeHHbIE IPEACTaBICHUS O IPOUCXOKICHUH U 3BOJIIOIMK CoJIHIIA U 3BE3/]. DTarbl
YKA3HHU 3BE3 .

Muneunsiii [TyTe — nama [Nanaktuka. [lonoxenue u nuxkenue CoiHna B ['amakTuke.
Turnsl ragakTuk. PagroranakTuky U kBazapbl. YEpHBIE ABIPHI B siApax AJIAKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Paz6eranue ranaktuk. Teopus
boubiioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0iemMbl aCTPOHOMUHU.

Jlabopamopnasa paboma Ne 10 V3yuenns 3BE31H0TO HEOa C MOMOIIBIO TIOIBHUKHOM
KapThl HeOA.
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3. YcaoBus peaju3anuu y4eOHOH TUCHUILTHHBI
3.1. Cneyuanvuvie nomewieHusn 011 peaiuzayuu RPoOPammol yueoHou
OUCUUNTTUHDL.

Jns  peanuzanuu  OpoOrpaMMbl  Y4€OHOM — JUCHUIUIMHBI — JOJDKHBI  OBITH
PeyCMOTPEHBI CIEAYIONIUE CTIeIaIbHbIe TOMEIICHUS:
nabopatopuss  pusukum  (Ne 220) ¢ 1aboOpaHTCKOW KOMHATOM, OCHaIlEeHHas
obopydosanuem: pabodyee MecTo npenoganaress, 30 paboynx MecT g 00yJaroImmxcs,
JEMOHCTPALIMOHHBINA CTOJ, MmexHuueckue cpeocmea oOydeHus: KOMIBIOTEP, MPOCKTOP.
JlabopaHTCcKass KOMHATa OCHAIlleHHas O0OpyJoBaHUEM: MeOenb NS pa3MElIeHHs u
XpaHEeHHUs] Y4YyeOHOW JuTepaTypbl M HarsiAHOrO Marepuana (oOopyAoBaHUE s
JEMOHCTPAIlUA OTBITOB M 3aKOHOB, KOMIUICKTHI y4Ye€OHBIX TaOJUWIl, TIUIAKATHI
(«®Pusnyueckre BEJIMYMHBI M (PYHJIaMEHTAJbHBIE KOHCTAHTBI», «MexayHapoaHas
cucrema emunul, CW», «llepuogmueckas cucrema Xumudeckux snaemeHToB [ .

MenpeneeBay, MOPTPETHI BHIIAIOMIUXCS YUCHBIX-(DU3UKOB U aCTPOHOMOB)).

3.2. Hugpopmayuonnoe obecneuenue peanuzayuu npozpammot yueodHou
JTUCIUTUTUHBI.
3.2.1. OcHOBHBIE IT€YaTHBIE U INEKTPOHHBIE U3/IaHHUS.

®wusuka. B 2 gactax. YU.1 : yue6noe mocodue / I1. O. Kpacnos, O. A. Kynpsiesa,
O. 10. Mapkosa, E. 0. FOmkoBa. — KpacHosipck : CuOupckuil rocy1apcTBEHHBIN
YHUBEPCUTET HAYKM U TEXHOJIOTMH NMeHH akanemuka M. @. Pemernena, 2020 — 136
c. — Texkcr : anmeKkTpoHHbI //OnekTpoHHo-0nbanoreynas cucrema [PR BOOKS :
[caiiT]. — URL:https://www.iprbookshop.ru/107230.html

Yakak A. A. ®usuka : yuedHoe nocoodue s CIIO / A. A. Yakak, C. H. Jleryra. —
Caparos : [IpodoOpazoBanue, 2020 — 541 ¢. — ISBN 978-5-4488-0667-4. — Texkcr:
ANIEKTPOHHBIH // DnekTpoHHO-O0nbmnoTeuHas cucrema IPR BOOKS : [caiit]. —
URL:https://www.iprbookshop.ru/92191.html

3.2.2. JIonoJHUTEIbHbIC HCTOUYHUKU.

HNHuTepHeT- pecypcsl

http: //www.iprbookshop.ru/ - DnexkrponHo-oubnroreunas cuctema IPRbooks

http://www.consultant.ru/ - CnpaBouno-nipaBoBas cuctema Koncynprantlnroc

http: //www.elibrary.ru/ - HanimonanpHas 351eKTpoHHAs OMOIMOTEKA

http: //www.edu.ru/ - ®enepanbusiiit UaTepHeT-nmoptan «Poccuiickoe oOpa3oBaHue»
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3.3. Ocobennocmu opzanuzauuu 00pa308amenbHO20 NPOUeECca 01 UHEGATUOO08 U JIUY
C 0ZDAHUYEHHBIMU 803MONCHOCHAMU 300P08bA, 0CEAUBAIOUWUX NPOZPAMMY YUEeOHOI
OUCUUNIUHDL.

W3yyenue  AUCHUIUIMHBI WHBAJIMJAMH W JIMIAMH C  OrPaHUYECHHBIMU
BO3MOYXHOCTSIMHU 3/I0POBbSI OPTraHU3YETCSI C YUeTOM OCOOEHHOCTEH MCHUXO0()H3NIECKOTO
pPa3BUTHS, WHIUBUIYAIbHBIX BO3MOXHOCTEM UM  COCTOSHHSI  3JI0POBbSl  TaKHX
00yJarommxcs.

[Ipy mpoBeneHNM y4eOHBIX 3aHATHI OOECIICUMBACTCS COONIOACHUE CIEAYFOIINX
TpeOOBaHMIA:

-y4eOHBIC 3aHATHS TPOBOJATCA IS MHBAJIUAOB W JIMIl C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMU 37I0pPOBbS B OJIHOW ayJIUTOPHH COBMECTHO C OOYYalOIUMUCS, HE
UMEIOIIMMH OTPAaHUYEHHBIX BO3MOKHOCTEHN 3/I0POBbS, €CJIM 3TO HE CO3/1a€T TPYAHOCTEN
TUTSI 00YYaIOIIUXCS B X0J1¢ YICOHBIX 3aHATHH;

-IPUCYTCTBUE ACCUCTEHTa W3 uucia paboTHUKOB BI'TY wim mnpuBieYeHHBIX JIHII,
OKa3bIBAIOIIETO OOYYAIOMIMMCS HEOOXOAMMYIO TEXHMUYECKYI0 TMOMOIIb C Y4YETOM HX
WHIMBUYATbHBIX 0COOEHHOCTEH (3aHATH pabodee MECTO, ePEIBUTATHCS, POYUTATh U
0hopMUTH 3a/1aHNE, OOMIATHCS C MEAArOrHYECKUM PaOOTHUKOM U T. H.);

-o0yJaromuecss ¢ y4eTOM WX HHANBUAYAITBHBIX OCOOCHHOCTEH MOTYT TOJb30BAaThCS
HEOOXOMMBIMUA UM TEXHUYECKUMU CPEICTBAMU;

-MaTepUaIbHO-TEXHUYECKUE  YCIOBHUS  JIOJDKHBI  OOecreyuBaTh  BO3MOXKHOCTb
OeCTIpenATCTBEHHOTO JO0CTyNa OOYYalolmUXCs B ayJAUTOPHH, TYyaJleTHbIE W JPYTUe
MIOMEIIECHHMS, & TAK)KE X MPEObIBaHMS B YKa3aHHBIX TTOMEIICHUSIX (HAIUYME TaHIyCOB,
MOPYYHEH, PACIIUPEHHBIX JBEPHBIX IMPOEMOB, JHU(PTOB, MPU OTCYTCTBUU JTUPTOB
ayIUTOPHS JOJKHA PACcIoiaraThCsl Ha TIEPBOM 3TaXKE; HAUTMYNE CIICIIMAIBHBIX Kpecen U
JPYTUX MPUCTIOCOOTICHUH).

JIOTIOTHUTENIPHO TIPM  TIPOBEJCHWM  yYeOHBIX  3aHATHUH  oOecreyuBaeTcs
coOmIo/IeHre CIEAYIONHX TpeOOBaHUN B 3aBHCHMOCTH OT KaTErOpUH 00ydaromuxcs
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI:

a) IJIs CTICTIBIX: 3a/IaHMsI M MHBIC MAaTePUAIIbI JJIS U3YUCHUS AUCITUTUTHHBI 0(OPMIITIOTCS

penbedHO-TOYeUHbIM MpUdTOM bpaitnsg uaum B BHUAE DJIEKTPOHHOTO JOKYMEHTA,
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JOCTYIIHOTO C TIOMOIIBIO KOMIIBIOTEpA CO CIELUAIU3UPOBAHHBIM IPOTrPAMMHBIM
o0OecrieueHrneM ISl CJETbIX, WA 3a4UTHIBAIOTCS ACCUCTEHTOM; MUCHbMEHHBIC 3aJaHUS
BBITIOJIHSIOTCS Ha Oymare penbeHo-ToueuHbIM mpudTom bpaiins nim Ha KoMIbloTEpe
CO CHEMUATM3HPOBAHHBIM MPOTPAMMHBEIM  OOECICUYeHHWEM JJIs  CJCMbIX, WIH
HA/JIMKTOBBIBAIOTCS ACCHUCTEHTY; OOYyYalOIUMCSl /Il BBIMOJHEHHS 3aJaHus MpH
HEOOXOJMMOCTH TMPEJOCTaBISAETCS KOMIUIEKT MUCBMEHHBIX NPUHAMICKHOCTEH U
Oymara mansi muchMa penbepHO-TOYeUHbIM IpUpTOM bpaiins, KoMmbeloTep Co
CHEIMATU3UPOBAHHBIM MPOTPAMMHBIM 00€CTICUCHUEM IS CIICTIBIX;

0) nist cnaboOBUASIIMX: 00ECTICYNBACTCS UHIMBUIYATbHOE PABHOMEPHOE OCBEIICHUE HE
meHee 300 rokc; mnpu  HEOOXOAMMOCTH  OOy4YarOIIMMCS  MPEJOCTaBIISIETCS
YBEJIIMYUBAIOLIEE YCTPOMCTBO; 3aJaHMsl [Js BBIMNOJIHEHWS M WHBIE MaTepUabI
oOpMIIAIOTCSI YBETHMUEHHBIM MPU(TOM;

B) JUIA TAYyXUX W CIa0OCHBIMIANINX: OOECTeunBaeTCsl HadU4ue 3BYKOYCHIIMBAIOIICH
anmnapaTypbl KOJUIEKTUBHOTO TIOJIb30BaHUsS, MNP HEOOXOAMMOCTH OOyYaromuMCs
NPEIOCTABIISETCS 3BYKOYCHITMBAIOIIAs arapaTypa HHINBHYyaIbHOTO ITOTh30BAHMS;

r) JUId JHUI C TSOKEIBIMH HApPYIICHUSIMU PEYH, TIyXHX, CIa0O0CIBIIIAINX BCE
KOHTPOJIbHO-OIIEHOYHBIE ~ MEPOIPHUATHS IO  JKEJTaHWI0  OOydJarolmuxcs  MOTYT
IPOBOUTHCS B TUCbMEHHOU (hopme;

A) JAa8 JUL ¢ HApyIIEHUSMU ONOPHO-JBUTATEIBHOrO ammapara (TSKeJIbIMU
HApYIICHUSMU JABUTATEIbHBIX (PYHKIHUHA BEPXHUX KOHEYHOCTEH WIIM OTCYyTCTBHEM
BEPXHUX KOHEYHOCTEW): MHUCbMEHHBIC 3aJaHMs BBIMOJHIIOTCS HA KOMIIBIOTEPE CO
CHELMATU3UPOBAHHBIM ~ MPOrPaMMHBIM ~ O0ECHEYEHHEM MM  HAJAUKTOBBIBAIOTCS
ACCHCTEHTY; IO JKEJaHHI0 OOyYaloImnXCsl BCE KOHTPOJIHHO-OIIEHOYHBIE MEPOMPHUSITHS

MOTYT MPOBOJUTHCS B YCTHOU hopme.

4 KOHTPOJIb ¥ OLIEHKA Pe3yJbTATOB OCBOCHUS YUeOHOM IUCIMILIMHBI.
KoHTponb 1 o11eHKa pe3yIbTaTOB OCBOCHUS yU€OHOM TUCIIUTIITUHBI

OCYIIECTBJISIETCS B IIPOLIECCE TPOBEACHUS PAKTUUECKUX 3aHATUN U

1a00paTOPHBIX PadOT, TECTUPOBAHUS, 4 TAK)KE BHIMIOJHEHHS! 00YyUYaIOIUMUCS

VHIUBUAYAJIbHBIX 33JaHUM, TPOCKTOB, UCCIICAOBAHUM.
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PesynbraTsl 00ydeHus

(OcHOBHBIE BUIBI IEATETHHOCTH 00YUYAIOITIXCS)

Kpurepuu onenku

MeTtonanl OlICHKH

PA3JIEJ 1. HAYYHBIA METO/I ITO3HAHUS ITPUPO/IbI

VYyacTue B AUCKYCCUU O POJIM (PU3NUECKON TEOPUH B
dbopMuUpoBaHMM TIPEACTaBICHUH O (U3HUECKON
KapTUHE MHpa, MecTe (PHU3HUECKON KapTUHBI MHpa

B 00II[eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
npeacraBieHuid o npupoae CpaBHEHUE M3MEPEHUU
(hU3MYECKUX BEIIMYUH MPU TTOMOIIH aHAIOTOBBIX

1 UPPOBBIX U3MEPHUTEIBHBIX MPUOOPOB. OCBOCHME
CIOCOOOB  OIEHKH TOTPEIIHOCTEH  M3MEpPEHU.
OcBoeHre OCHOBHBIX MPUEMOB pabOTHI ¢ MUPPOBOH
naboparopueit o husmke.

PA3JIEJ 2. MEXAHUKA

IIpoBeneHnEe KOCBEHHBIX WM3MEPEHUN MIHOBEHHOU
CKOpOCTH M  YCKOpPEHHsI  Teja, MPOBEICHUE
WCCIICIOBAHUS 3aBUCUMOCTEH MEXKIYy (PU3NICCKUMU
BEJIMYMHAMHU U OTBITOB MO MPOBEPKE MPEITTIOKEHHON
TUNIOTE3bl  MPU  HU3YYEHHUH  PaBHOYCKOPEHHOIO
NPSAMOJIMHEHOTO  JIBM)KEHUS, JBW)KCHUS  Tena,
OpOILIEHHOTO TOPU30HTAIBLHO, ABIKCHUS Tela IO
OKPY>KHOCTH C IMTOCTOSIHHOM 10 MOJTYJIIO CKOPOCTBIO.
Pemienue pacy€THbIX 3a7ay C SBHO 3aJaHHOW U
HESBHO  3aJaHHOW  (U3MYECKOM  MOJEIhI0 ¢
WCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (QopMyT
KHHEMAaTHKH. PemeHne  KadeCTBEHHBIX  3adad,
TpeOYyIOMMX IPUMEHEHHUS 3HAHUH TI0 KHHEMAaTHKe
OObsicHEHWE OCHOBHBIX  TPHUHIIAIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJIOTMYECKUX
MpOILECCOB, TAKWX KaK: CIHAOMETpP, JBH)KCHUE
CHaps0B, LIETHbIE, IECTEPEHYATHIE U PEMEHHBIE
nepenadn, CKOpocTHble JUQTEL — OmnpeneneHue
YCIIOBUI MPUMEHUMOCTU MoOJenei (PU3HUecKux Tem
U TPOIECCOB (SIBIICHUI): MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBIKEHUE, CBOOOIHOE MaJIcHHE.

BoinonHenne  yuyeOHBIX 3aJaHUl  Ha  aHaIM3
MEXaHUYECKHUX IIPOLIECCOB (s1BNICHMIA) C
HCIIOJIb30BAHUEM OCHOBHBIX ITOJIOKEHUN M 3aKOHOB
KMHEMAaTUKH:  OTHOCHUTEIBHOCTH  MEXAHMUYECKOTO
JBHYKCHUSI, (bopMyIbI KMHEMaTUKH
PaBHOYCKOPEHHOTO  JIBWXKEHHs, HpeoOpa3oBaHuUs
lamunes  nnd  CKOPOCTM M NIEPEMEILECHUS.

Ucnonb3oBanue IT-texnonoruit mpu pabote ¢
JIOTIOTHUTEIBHBIMA HUCTOYHUKAMU HH()OpMAIUK 110

TEMC, Hux KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 u OLICHKAa
AOCTOBCPHOCTH.
HpOBeI[eHI/IC KOCBCHHBIX I/ISMepCHI/Iﬁ

paBHOACHCTBYIOMIEH CHMII U KOX(PPHUIMEHTA TPEHUS

TecTnI

«5» - 100 —90%
NPaBUJIBHBIX OTBETOB
«4» -89 -71%
NPaBUJIBHBIX OTBETOB
«3» -70-60%
NPaBUJIBHBIX OTBETOB
«2» - 59% wu wmeHee
NPaBUJIBHBIX OTBETOB

YcrHbIE
(3a4éThI)
Ounenka «5» - ctaBuTcs
B TOM CJIy4ae, eciu
y4aluncs noKas3blBaeT
BEpHOE MOHUMAaHNE
¢u3mueckoil cymHoctTu
paccMaTpUBaeMbIX
SIBIICHUW U
3aKOHOMEPHOCTEM,
3aKOHOB U TEOpUH, a
TaK e MpaBUIbHOE
onpeeneHue
(U3UYECKUX BEIMYNH,
WX CJIMHHMI] B CIIOCOOOB
U3MEpEHUS: MPABUIIHLHO
BBITIOJIHSIET YEPTEXKH,
CXEMBI U TpauKu;
CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHY,
CONPOBOXKAAET paccKas
COOCTBEHHBIMHU
npUMepamMu, YMeeT

ONpocCHI

JIMKTaHT,
3a4€T,
KOHCIEKTBHI,
KOHTPOJIbHAS

pabora,
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CKOJIbXKEHUS, MPOBE/ICHHE UCCJIEI0BAHUS
3aBUCHUMOCTEN (PU3MUECKUX BEJIMYHUH U OIBITOB IO
MIPOBEPKE MPEI0KEHHON TUIOTE3bI IPU U3YUECHUN

IBUKEHHMsI OpycKka 10 HAaKJIOHHOW IUIOCKOCTH,
JIBUKCHHSI CHCTEMBI CBS3aHHBIX Tell, JedopMaiiuu
Tell. Pemienne pacy€THbIX 3a/lad ¢ SIBHO 3aJaHHON U
HESBHO  33JaHHOM  (U3UYECKOH  MOJENbI0  C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (QoOpMys
KMHEMATUKH U TUHAMHUKHU. PerieHne KauyecTBEHHBIX
3aja4y, TpeOyloluX TMPUMEHEHUS 3HAaHUW 10
KnuHeMaTtuke W jJuHaMmuke. OOBsSCHEHHME OCHOBHBIX
MPUHIIMIIOB JEWCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOILIECCOB, TaKUX KakK:
MOALIUITHUKH, JBUKECHHE HCKYCCTBEHHBIX
cyTHUKOB. OnipesiesieHne yCiaoBUil NPUMEHUMOCTH

Mojiene (PU3NYECKUX TET U TMPOIECCOB (SBJICHHM):
WHEpLUajabHas CUCTEMa OTcuéra, MaTepHhalibHast
TOYKa, aOCOJTIOTHO yrmpyras nedopmarusi.
BroimonHenue  y4eOHBIX — 3aJaHuil  HAa  aHANM3
MEXaHUYECKHUX MIPOIIECCOB (s1BIICHMIN) c
WCIIOb30BAHUEM OCHOBHBIX IMOJIOKEHUN U 3aKOHOB
OUHAMHUKU: Tpu 3akoHa HbploToHa, mpUHIUD
OTHOCUTENBLHOCTH ['anmuiesi, 3aKOH BCEMHPHOIO
TaroTeHus. Pabora B Tpynmax mnpu oOCYXICHUH
BOIIPOCOB MEXKMPEIMETHOIO Xapakrepa (Hampumep,
o TeMe «/[BrkeHue B mpupoze»).

[IpoBenenue wuccnenoBaHUsl YCIOBUU paBHOBECHUS
TBEPAOrO  Tela, HMEIOLEro OCh  BpAILICHUS;
KOHCTPYMPOBAHUE KPOHIUTEMHOB M PACYET CHII
YOPYTOCTH; U3YYEHHE YCTOMYUBOCTH TBEPIOTO TeEla,
HMEIOLIETO IUIOAaAb ONOphl. PemeHue pacdETHBIX
3aJa4 C SBHO 3aJaHHOM H HEIBHO 3aJaHHOU
(hu3MUECKO MOJENBIO C UCIIOH30BAHHEM OCHOBHBIX

3aKOHOB u bopmyn CTaTHKH. Pemenue
KayeCTBEHHBIX 3ajlad, TpPeOYIOUIMX MPUMEHEHHS
3gaHUM 110 cratuke. QOOBsACHEHHWE OCHOBHBIX

IIPUHLUIIOB JIEUCTBUSl TEXHUYECKUX YCTPOMUCTB,
TaKUX Kak: KpOHIITEWH, CTPOUTENIbHBIM KpaH,
peméryarble KOHCTpYKIuU. OmnpeneneHue ycaoBUi
MPUMEHUMOCTH  MoJened  (Qu3ndyeckux  Tew:
abcomoTHO TBEpHOE Teno. BrimomHeHune ydeOHBIX
3aJIaHMII  HAa aHalu3 MEXaHWYECKHX IIPOIIECCOB
(stBIEHMIA) c HCIIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHNA WM 3aKOHOB  CTaTUKHU:  YCIIOBHS
paBHOBECHS TBEPAOIO TENA.

[IpoBeneHne KOCBEHHBIX U3MEPEHNUN UMITYJIbCA TEINA,
KMHETUYECKOM M TOTEHIHMAJIbHOW JHEPruu Tela;
MIPOBEACHUE ONBITOB IO IPOBEPKE IPEMIOKEHHOU
TUIOTE3bl  MPU  HU3YYEHHUH  PABHOYCKOPEHHOIO
NPAMOJIMHENHOTO JIBUKEHHS U B3aUMOIECHUCTBUS TEIL.
Pemienue pacy€THbIX 3aJay C SBHO 3aJaHHOUM U
HESIBHO  33JaHHOW  (U3UYECKON  MOJENBI0  C

MPUMEHSTH 3HAHUS B
HOBOM CHUTYaIlMU TIPU
BBITIOJTHCHUH
MPAKTHYECKHUX
3aIaHUI; MOXKET
YCTaHOBUTH CBS3b
MEXy U3y4aeMbIM U
paHee U3y4yeHHBIM
MaTepHuaioM I0 Kypcy
bU3HUKY, a TaKKe C
MaTepHuaioM,
YCBOECHHBIM MpHU
U3YYCHUU APYTUX
PEIMETOB.

Ouenka «4» -
CTaBUTCSI, €CJIN OTBET
yYeHUKa
YAOBJIETBOPSIET
OCHOBHBIM
TpeOOBaHUAM Ha
OIICHKY «5», HO J1aH 0e3
UCIIOJIb30BaHUS
COOCTBEHHOTIO IIJIaHA,
HOBBIX ITPUMEPOB, O€3
[IPUMEHEHUs 3HAaHUH B
HOBOM CHUTYyaIlnu, 6€3
WCIIOJIb30BaHUSI CBA3EH
C paHee U3y4YEeHHbIM
MaTepUaIoM U
MaTepUajoM,
YCBOEHHBIM MpH
U3Y4YEHHUH Jp.
MPEeMETOB: €CIIU
yYaluncs 10y CTHI
OJIHY OIIMOKY WU HE
OoJiee IBYX HEIOUETOB
U MOXET MX UCTIPABUTh
CaMOCTOSITENIbHO UJTHU C
HEOOJIBIION TOMOIIBIO
YUUTES.

Ounenka «3» -
CTaBUTCS, €CITU
y4aIuiicsi mpaBUiIbHO
NOHUMAET QPU3NIECKYIO
CYIIIHOCTh
paccMaTpruBaeMbIX
SIBIICHUU U
3aKOHOMEPHOCTEM, HO B
OTBETE UMEIOTCS
OTJIeNIbHbIE MPOOETHI B
YCBOCHHUHU BOTIPOCOB
Kypca pu3muKu, He
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WCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (QopMyn
MEXaHUKH.  Pelmenne  KadecTBEHHBIX  3ajad,
TpeOyIOMMX TMPUMEHEHHs] 3HAHUW IO MEXaHUKe.
OObsicHEHHEe OCHOBHBIX  TPUHIIAIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJOTMYECKUX
MPOIECCOB, TAKUX KaK: JBH)KEHUE PAKET, BOJOMET,
Kon€p, MPYKXUHHBIA MUCTOJIET, THPOCKOI, (hUTypHOE

KaTaHHE€ Ha KoHbKax. OnpeneneHue yCIOBUH
NPpUMCHUMOCTU MOHCHCﬁ (1)I/IBI/II-I€CKI/IX TCII u
MPOIIECCOB  (SIBIGHUIA): aOCOJIOTHO YIPYroe W

a0COIOTHO HEYIPYroe CTOJIKHOBEHUS. BrimomHeHue
y4eOHBIX 3aJlaHMid Ha aHAIU3 MEXaHHYECKHUX
MPOLIECCOB (SIBICHUI) C MCIOIH30BAaHUEM 3aKOHOB
COXpaHEHHsT B MEXaHUKE: 3aKOHbl COXpaHEHUs
HUMITyJIbCa U MEXaHUYECKOW SHEPTUH, CBS3h PaOOTHI
CWJIBl C U3MEHEHHEM MEXAaHMYECKOW SHEpPruM Tela.
Ucnonb3oBanue IT-rexHonormit mpu pabore
JIOTIOTHUTENBHBIMU UCTOYHUKAMU HHQOpPMAIUH T10
TeME, MX KPUTHYECKUN aHauu3 M  OLEHKa
JIOCTOBEPHOCTH.

MPENsTCTBYIOLINE
JanbHenmemMy
YCBOEHUIO BOIIPOCOB
MIPOTrPaMMHOTO
MaTepuana.

OneHka «2» -CTaBUTCH,
€CIIM yJyauuncs He
OBJIaJie)1 OCHOBHBIMU
3HAHUSIMH U YMECHUSIMHU
B COOTBETCTBMHU C
TpeOOBaHUSIMU
MIPOTPaMMBbI U
JOITYCTHIT OOJIBIIIE
OIIMOOK M HETOYETOB
4eM HEOOXOAUMO IS
OLICHKH «3».

KonTpoabnas
(camocTosiTEILHAS)
padora
KonTtponbsHas
(camocTosTEeTHHAS)
paboTa oleHuBaeTCs B
10 Gayos:

«5» - 10 6amnoB

«4» - 8 — 9 GaioB
«3» -6 - 7 6amios
«2» - 5 wm wMmeHee
6auoB.

IIpoBepka
KOHCIIEKTOB
(pedeparos,
TBOPYECKHUX padoT)
CooTtBeTcTBHE
cojep)aHus  pabOTHI,
3asBICHHOMN TEME,
npaBuigamM oQopMieHuUs
paboThI.

JAukTanT mo

popmyanam.
«5» - 3a 10 mpaBuIBLHO
HANMCaHHBIX (PopMyT
«»-329-8
MPaBUIILHO
HAITMCAHHBIX (POopMyT
«3» - 3a 7 paBUIIBHO
HAITMCAHHBIX (popmys

27




«2» - 3a 6 u MeHee
MIPABUIILHO
HANMCAHHBIX (popmMyn

PA3JIEJI 3. MOJIEKVYJISIPHA I ®U3UKA U TEPMO/JJNHAMUKA

[IpoBenenne  u3MepeHWil  mapaMeTpoB  rasa,

MPOBEJICHUE HUCCIIEIOBaHUN 3aBUCHUMOCTEN
(1)I/I3I/I‘IGCKI/IX BCJIMYUUH U OIIBITOB IIO npOBepKe
MIPEIIOKEHHOM THIOTE3BI npu W3Y4YEHUHN
yCTaHOBJICHI/I}I TCIIJIOBOT'O paBHOBeCI/IH nu

M30IIPOLIECCOB B razax. Penienue pacu€THbIX 3a/1a4 C
SIBHO 3aJlaHHOM M HESBHO 3aJaHHON (pu3muecKon
MOJIEJIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M
dbopmyn  monekymsipHoW  ¢usuku.  Pemenue
KAueCTBEHHBIX 3a/ay, TpeOyIoImMUX MNpUMEHEHUS
3HaHUI 1O MoneKysapHou ¢usuke. OObsICHEHUE
OCHOBHBIX TNPHUHIMIOB JEUCTBUS TEXHUYECKHX
YCTPOUCTB M TEXHOJOTMYECKUX MPOLECCOB, TAKUX
KakK: TEpMOMETD, O6apomerp, MOJIyYEHUE
HaHOMAaTEpHUAaJOB.

OnpeneneHue yCiaOBUA TPUMEHUMOCTH MOZENEH
(u3NYEeCKUX TeJN U MPOLECCOB (SABICHHI): MOAemnei
raza, >KHAKOCTH W TBEPAOro (KpUCTAJUTHYECKOTO)
Tena, WACATLHOTO ra3a. BhIMOTHEHWEe Y4eOHBIX
3a/IaHAI Ha aHAJIN3 TETUIOBBIX MPOIIECCOB (SIBJICHHIA)
C HCIMOJB30BaHHEM OCHOBHBIX mojiokeHuit MKT u
3aKOHOB MOJIEKYJISIPHOM (DU3UKU: CBA3b JaBICHUS
WIEaTbHOTO Ta3a CcO CpeAHell KUHETHYECKOU
SHEpPruel TEIUIOBOTO JBHKEHUS M KOHLECHTpPALMEH
€ro MOJEKyJ, CBsI3b TEMIIepaTypbl BEILIECTBA CO
CpeIHEW  KHHETUYECKOM OHEPrHed  TEIIOBOIO
JBUKEHHUS €r0 YacTHI], CBSA3b JABJICHUS UACAIBHOIO
raza ¢ KOHILEHTpalMeW  MOJEeKyl M  €ro

TEMIIepaTypou, ypaBHEHUE MeHnpaeneeBa—
Knaneripona.

N3mepenune yaenpbHOM TEIUIOEMKOCTH BEILECTBA,
MPOBEJICHUE HCCIICTOBaHUM 3aBUCHUMOCTEH

(u3MYeCKUX BEIWYHMH U OIBITOB IO TPOBEPKE
MPEJI0KEHHON TUNOTE3bI MTPU U3YUYECHUHU MPOLIECCOB
TeruiooOMeHa U ainabaTHOTo Tpoliecca.

Pemienne pacy€THbIX 3aJay C SBHO 3aJaHHOW U
HESBHO 3aJaHHOM  (U3NYECKON  MOJAENbI0  C
WCIIOIb30BAHUEM OCHOBHBIX 3aKOHOB U (opMyI
MOJIGKYJISIpHOH ~ QU3MKM U TEPMOJIMHAMHUKHU.
Pemienne  kayecTBEHHBIX — 3amady,  TpeOyHOUIUX
MPUMEHEHHUS 3HAHUW TO0 MOJIEKYJISIpHON (u3uke u

TEPMOJIMHAMUKE. OOpbsaAcHeHUE OCHOBHBIX
MPUHIIMIIOB JIEWCTBUSA TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, TaKuX KaK:

XOJOAMIBHUK,  KOHAWLMOHEP,  AM3EIbHBIH U
KapOIOpaTOpHbIN ABUTaTeNM, MapoBas TypOuHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEpaTyp, YTHIU3aLHs
«TEIJIOBBIX» OTXOJIOB C MCIOJIb30BAaHUEM TEIIOBOTO

JIMKTaHT,
3a4€T,
KOHCIEKTBHI,
KOHTpPOJIbHAS

pabora,
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Hacoca, YTWIH3aUs OHOOPTraHUYECKOTO TOILIHBA
JUISL  BBIPAOOTKH  «TEIUIOBOW» M DJIEKTPHUECKOM
SHepruu. BrimonHenue yuyeOHBIX 3aJaHUI Ha aHAJIN3
TEIJIOBBIX MPOIIECCOB (SIBJICHUMN) C MCIOIH30BAHUEM
ocHOBHbIX  monoxkenud MKT u  3akoHOB
MOJICKYJISIPHON (PU3UKK U TEPMOJAMHAMUKH: TICPBBINA
3aKOH TE€PMOJIMHAMHKH, 3aKOH COXPaHEHUsl SHEPTUU
B TeIoBbIX mpoueccax. KMcnonws3oBanue IT-
TEXHOJOTHA Tpu paboTe ¢ JOMOJHUTEIBHBIMU
UCTOYHUKaMU  HHOpMaLMU MO  TeMme, HUX
KPUTUYECKHUI aHAJIU3 U OLIEHKA JOCTOBEPHOCTH.
AHanu3 ¥W OIEHKAa NOCIEACTBUI HCHOJL30BAHUSI
TEIJIOBBIX JIBUTATENIed M TEIUIOBOTO 3arpsi3HEHUS
OKpYKalolle cpelbl € TO3MIMH 3KOJIOTHYECKOM
0€30MacHOCTH;, TPEJCTABICHUNA O pPAMOHAILHOM
MPUPOIONONIB30BaHNU (B TMpoliecce TMOArOTOBKHU
COOOIICHNH, BHIIOJTHEHUH IPYIIIOBBIX IPOEKTOB).
HaGmonenne  CBOWMCTB — HACBHIMICHHBIX — TAPOB,
MIPOBEICHUE KOCBEHHBIX HM3MEpPEHHH aOCOIIOTHOM
BIIAYKHOCTH BO31IyXa, koa(durmenta
MOBEPXHOCTHOTO  HaTsDKeHusi, Moxayis  IOwra.
Pemienne pacuy€THbIX 3a7ay C SBHO 3aJaHHOW U
HESBHO  33JaHHOM  (U3UYECKOH  MOJENbI0  C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (QOpMyJ
MOJIGKYJISIPHOH ~ (QUM3WKM U TEPMOJIMHAMUKHU.
Pemenne  kadecTBEHHBIX  3ajad,  TPeOYIOMIHUX
MPUMEHEHHs 3HAHUM MO MOJEKYJSpHOW (U3UKe U

TEPMOANHAMHUKE. OO0OBsicHEHHE OCHOBHBIX
MIPUHIIHUIIOB CTPOCHUA KHUAKHUX KpuCTaljioB,
IIOJIYyUCHUA COBpPEMEHHBIX MaTCpHraioB.

OrmpenenieHne yCIOBUW NPUMEHUMOCTH MoOjeNen
(bU3UYECKUX TENl W TPOIECCOB (SBICHUMN): MoOaeNeh
ra3a, XUAKOCTH M TBEPAOTO (KPUCTAIIIMYECKOIO)
Tena, UAEANbHOrO0 ra3a. BelmonHeHne y4eOHBIX
3a/IaHUI Ha aHAJIU3 TEIUIOBBIX MPOIECCOB (SBJICHMUI)
C HCMOJB30BaHMEM OCHOBHBIX nojoxeHuit MKT u
3aKOHOB MOJIEKYJISIPHOW (DU3WKU U TEPMOIMHAMHKH:
CBSI3b JIABJICHUS WJCAIBHOTO Tra3a ¢ KOHIEHTpaluen
MOJIEKYJl M €ro TEeMIEepaTypoi, YypaBHEHUE
MenpaeneeBa—Kianeiipona, MEePBbIN 3aKOH
TepMoAuHaMuKu.  PaGora B rpymmax — mpu
00CyKJI€HUH BOMPOCOB MEKIIPEAMETHOTO XapaKTepa
(mampumep, mo Teme «TemnooOMeH B >KUBOM
IPUPOJIEN)

PA3JIEJI 4. DJIEKTPOAUHAMUNKA

DJIeKTpHYecKoe MoJjie

[IpoBeneHne KOCBEHHBIX M3MEpPEHHH M OIBITOB IO
MPOBEPKE MPEITI0KEHHON TUIIOTE3bl MPU HU3YYECHUU
B3aUMOJICHCTBUS  3apsOKEHHBIX  Tes,  3apsjaa
KOHJIEHCATOpa, IOCJIEA0BAaTEIbHOIO  COEAMHEHMS
KOHJIeHCAaTOpoB. PelieHne pacuy€THbIX 3a7ay C SBHO
3aJIaHHOM UM HESBHO 33JJaHHON (PU3MUECKON MOJIENbIO

JluKTaHT,
3a4érT,
KOHCIIEKTHI,

KOHTPOJIbHAS
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C HUCIOJB30BAaHHUEM OCHOBHBIX 3aKOHOB U (popmyn
JJEKTPOCTATUKU. PenieHne KadyecTBEHHBIX 3ajady,
TpeOyIOmmx MIPUMEHEHUS 3HaHUI no
3JEKTPOCTATHKE. OObscHeHue OCHOBHBIX
IIPUHLUIIOB JCUCTBUSA TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MIPOLIECCOB, TaKUX KakK:
3JEKTPOCKOM, DJIEKTPOMETpP, DJIEKTPOCTATUYECKAs
3aIlNTa, 3a3eMJICHUE AIIEKTPONPUOOPOB,
KOHJIEHCATOpbl, TeHeparop Ban ne I'paada.
OnpeneneHre yCIOBUA TPUMEHUMOCTH MOZENEH
(U3MYECKUX TeN: TOYEYHBIH 3apsl, OJIHOPOIHOE
JNeKTpUYecKkoe Tmoisie.  BpimonaHeHne  y4eOHBIX
3a/IaHMl  Ha aHaldu3 DJJIEKTPUYECKUX IPOILIECCOB
(sBIEHUI) c HCIIOJIh30BaHUEM OCHOBHBIX
MOJIOKEHUH M 3aKOHOB 3JIEKTPOJMHAMHUKHU: 3aKOH
COXpaHEHUs JIEKTPUYECKOro 3apsiaa, 3akoH KymoHa,
MOTEHIMATBHOCTh  DJIEKTPOCTATUYECKOTO  TOJI,
NPUHLUIT CYNEPHO3ULHUNA DJIEKTPUUYECKUX IOJEH.
Ucnonb3oBanue IT-rexHonormii mpu pabore
JIOTIOTHUTENBHBIMU UCTOYHUKAMU HHQOpPMAIUH T10
TeMe, UX KPUTUYECKUM aHaIu3 M  OLEHKa
JIOCTOBEPHOCTH.

IToCTOAHHBIN JJIEKTPUYECKHI TOK

[IpoBenenue mpsAMBIX HW3MEPEHHN CHJIBI TOKa U
HaIpsDKEHUs, KOCBEHHBIX HW3MEPEHHUH YAEIbHOIrO
CONPOTHUBIICHHS, 2J1C u BHYTPEHHETO
CONPOTUBIICHUSI HMCTOYHHUKA TOKa, MPOBEJCHUE
HCCTIEIOBAaHUHN 3aBUCUMOCTEN (PU3MUECKUX BEITMYHH
U ONBITOB MO TMPOBEPKE MPEI0KEHHON T'HUIOTE3bI
MpU U3YyYECHUU LIeNeH MOCTOSHHOrO Toka. PemieHue
pacu€THBIX 3aJay C SBHO 3aJaHHOM W HESBHO
3aIaHHON (PU3UYECKON MOJIEIBIO C UCIIOIh30BAaHUEM
OCHOBHBIX 3aKOHOB M (DOPMYJI IOCTOSTHHOTO TOKA.
Pemenne  kadecTBEHHBIX  3ajad,  TPeOYIOMIHUX
MPUMEHEHUS 3HAHUM U 3aKOHOB MOCTOSTHHOTO TOKA.
OObsicHEHWEe OCHOBHBIX  TPHUHIIAIIOB  JICHCTBUS
TEXHUYECKUX YCTPOMCTB, TaKUX Kak: aMIlepMeTp,
BOJIBTMETP, PpEOCTaT, CYETUYUK DIIEKTPUYECKOMN
SHepruu. BrimonHenue yuyeOHBIX 3aJaHUN HA aHAJIN3
AIEKTPUICCKUX MIPOIIECCOB (s1BIICHUIN) c
WCIIOb30BAHUEM OCHOBHBIX IMOJIOKEHUN U 3aKOHOB
3JEKTPOJMHAMMKHU: 3aKOHBI OMa 1 ydacTKa LIeTH
U I 3aMKHYTOM DJJIEKTPUYECKOM 1IN, 3aKOH
Jxoyns—Jlenma. Pabora B rpynmax — mpu
00CyKJI€HUHN BOMPOCOB MEKIIPEAMETHOTO XapaKTepa
(Hanpumep, o TeMe «IJIEKTPUUYECKUE SIBICHUS B
TIPUPOJIE»)

Toku B pasauunbix cpexax IIposenenue
KOCBEHHBIX HU3MEPEHUI u uccaea0BaHu
3aBUCHMOCTEH Mexay (QHU3UYEeCKUMH BeIMYWHAMU
npu U3Y4YEHUU MIPOLIECCOB POTEKaHUs
NEKTPUYECKOT0 TOKA B METaJlJIaX, AJIEKTPOJUTAX U

pabora,

TECT
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MOJTYTIPOBOIHUKAX.
Pemienne pacy€THbIX 3a7ay C SBHO 3aJaHHOW U
HESBHO  33JaHHOM  (U3UYECKOH  MOJENbI0  C
WCIIOIb30BAaHUEM 3aKOHOMEPHOCTEH ITOCTOSTHHOTO
TOKa B pa3JIMUHbIX cpefax. PemieHne xkauecTBEHHbBIX
3a/1a4, TPeOYIOIMX MPUMEHEHUS 3aKOHOMEPHOCTEH
MOCTOSIHHOTO ~ TOKa B  Pa3M4YHBIX  CpeJlax.
OObsicHEHWEe OCHOBHBIX  TPHUHIIUAIIOB  JICHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: razopa3psiIHble
JIAMIIEI, AJICKTPOHHO-JTy4YeBast TpyOKa,
MOJIyIIPOBOTHUKOBEIE TIPHOOPHI: AMOJ, TPAH3UCTOP,
(dhoTonnon, CBETONNO/; TaIbBaHUKA, padUHUPOBAHNE

MEJIH, BBIILIaBKA aJIOMHHUS, AJIEKTPOHHAS
MHKPOCKOTIHS

MarnutHoe noJjie [IpoBeneHne  KOCBEHHBIX
U3MEpPEHMI CHUJIBI Awmrnepa, MPOBEJICHUE

WCCIICIOBAHUS 3aBUCUMOCTEH MEXKIYy (PU3NISCKUMU
BEJIMYMHAMHU U OTBITOB MO MPOBEPKE MPETTOKEHHON
TUNIOTE3bl MPU U3YYEHUU JCUCTBUS MOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM, B3aMMOICHCTBUS
MPOBOJIHMKA C MAarHuUTHBIM TmosieM. Ornpezaenenue
YCJIOBUUA TMPUMEHUMOCTA MOJEIU OJHOPOIHOTO
MarHutHoro nois. OnpeneneHue  HampaBlICHUS
WHAYKIIMA MAarHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cunbl  Ammepa u  cuibl  JlopeHua. Pemenue
pacu€THBIX 3aJad C SBHO 3aJlaHHOM W HESBHO
3alaHHO (PU3MUECKON MOJENBIO ¢ UCIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (popMyIT 110 TeMe «MarHuTHoe
noJie». PernieHne Ka4eCTBEHHBIX 3a/1a4, TPEOYIOMINX
MPUMEHEHUSI 3HAHUU 1O TeMe «MarHuTHOE MOoJIeH.
OObsiCHEHHE OCHOBHBIX TPHUHIUIIOB  JEHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJOTMYECKHX
MPOIIECCOB, TAKUX KaK: MPUMEHEHHE MOCTOSHHBIX
MAarHUTOB, 3JICKTPOMArHuTOB, TECTEP-MYJIbTHU- METP,
3JIEKTPOJIBUTATENb SIkoOwu, YCKOPUTENIH
3JIEMEHTapHBIX YACTHII

JuexkTpomMarHuTHass  uHAyknusi  [IpoBeneHue
HCCTIEIOBAaHUS 3aBUCUMOCTEH (DU3NYECKUX BEITMYHMH
U ONBITOB MO TMPOBEPKE MPEI0KEHHON THUIOTE3bI
NpU  U3YYCHUM  SIBJICHHUS  DJIEKTPOMArHUTHOM
MHAYKUMU. PemeHune pacy€THbIX 3a7ad4 C  SIBHO
3a/IaHHOW U HESIBHO 3aJJaHHOMN (PU3UYECKON MOJICTIBIO
C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (pOPMYII IO
TeMe «DIJIeKTpOMarHuTHasE WHIAyKIus». Pemienue
KAueCTBEHHBIX 3a/ay, TpeOyIOMMX MPUMEHEHUS
3HaHUN TO0 Teme «DJICKTPOMArHUTHAS WHIYKIUS.
OObsiCHEHHE OCHOBHBIX NPUHILHUIIOB  JEHCTBUS
TEXHUYECKUX  YCTPONUCTB U  TEXHOJOTHYECKUX
MpPOLIECCOB, TAaKUX KakK: WHAYKUWOHHAs TI€Yb,
COJICHOMJ, 3allluTa OT DJJEKTPU3ALMUU TeEJI NpHU
IBIDKEHHM B MarHuTHOM Imojie 3emid. PaGorta B
rpyImnax pu 00CYXKJICHUU BOIIPOCOB
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MEXIPEIMETHOIO XapakTepa (Hampumep, MO0 TeMe
«ONEeKTpOMAarHUTHBIE SIBJICHUS B IPUPOIE»)

PA3JIEJI 5. KOJIEBAHUA U BOJIHBI

Mexannueckue KoJIe0aHus IIpoBenenue JuKTaHT,
KOCBCHHBIX H3MCpCHHﬁ, HUCCIICA0BaHUA 3a4ET
3aBUCUMOCTEH MEXIy (QU3MYECKUMHU BEIIMUYMHAMH U ’
OIIBITOB IO IMPOBCPKE HpeILJIO)KeHHOI)JI TUIIOTE3bI IMMPU KOHCIICKTHI,
M3YYeHUH KOJEOAHUH HUTSHOTO M MPYKUHHOTO

KOHTPOJIbHAasA
MAasATHHUKOB, BBIHYKICHHBIX )41 3aTyXarouux
MEXaHWYeCKnX KojebaHuil. OmnpeneneHnue yCIOBHMA pabora,

MIPUMEHUMOCTH MOJIEJIM MaTEMAaTHUYE€CKOT0 MasiTHUKA
U WACATBHOTO MNPYKUHHOTO MasiTHUKA. PemieHue
pacu€THBIX 3aJay C SBHO 3aJaHHOM M HESBHO
3aIaHHON (PU3UYECKON MOJIEIBIO C HUCIIOIh30BAHUEM
OCHOBHBIX 3aKOHOB W  (QopMyl TIO  TeMme
«Mexannueckue KOJICOaHMSD. Pemienne
KaueCTBEHHBIX 3a/1ay, TPeOYyIOMMX MPUMEHEHUS
3HAaHUA TI0 TeMe «MexaHHUecKne KOJICOaHUs».
OObsiCHEHHE OCHOBHBIX NPHUHIUIIOB  JEHCTBUS
TEXHUYECKHUX YCTPOWCTB, TAKUX KAK: METPOHOM,
4yachl, KayelMd, MY3bIKaJbHble  HMHCTPYMEHTHI,
cericMorpad. Hcnonb3oBanue IT-TexHonoruii mpu
paboTe ¢  JONOJHUTEIBHBIMH  WCTOYHUKAMU
nHpopMauu MO TeMe, MX KPUTHYCCKUU aHAIHU3 H
OLIEHKa J0CTOBEpHOCTH IIpoBeneHne KOCBEHHBIX
W3MEpPEHHI W UCCIEIOBAHUS  3aBUCHUMOCTEH
buznueckux BEJIUYHH npu W3Yy4YEHUU
AIIEKTPOMArHUTHBIX KoJIeOaHuit " nerneun
MEepEeMEHHOro ToKa. PelmieHune pacu€THbIX 3amay c
SBHO 3aJIaHHOW WM HESBHO 3aJlaHHOW (pu3mvecKon
MOJIEJIBIO C MCHOJIB30BAaHMEM OCHOBHBIX 3aKOHOB U
dbopMyIt 1o TeMe «DIEKTPOMArHUTHBIE KOJICOAHUsD».
Pemenne  kadecTBEHHBIX  3agad,  TPEeOYIOMIMX
MIPUMEHEHUS 3HAHUH MO0 TeMe «DJIEKTPOMarHUTHBIC
KoJIeOaHM. CpaBHeHuHe MEXaHUYECKUX n
3JIEKTPOMArHUTHBIX KoJieOaHu M. OO®bsicHeHME
OCHOBHBIX TMPHUHIMIOB JI€UCTBUS TEXHUYECKHUX
YCTPOMCTB, TaKUX Kak: OJJIEKTPUYECKUH 3BOHOK,

TECT

TeHepaTop MEPEMEHHOTO TOKa, JTMHUAN
ANIEKTpoIepeaay. OmnpeneneHue YCIIOBHiA
MPUMEHUMOCTH MOJIEIH UIeaIbHOTO

Koje0aTenbHOro KOHTypa. AHaIuM3 U  OIEHKa
MOCIIEJICTBUI HCIIONIb30BaHUS PA3NIUYHBIX CIIOCOOOB
MIPOU3BOACTBA  DJIEKTPOIHEPTMM  C  IO3HULHN
9KOJIOTHYECKON 0e30MacHOCTH; MpEeACTaBICHUN O
palMoOHaIbHOM IPUPOIOIIOJIB30BAHUN (B TIpoliecce
MOATOTOBKHU COOOIICHH, BBIMOTHEHUI TPYIIOBBIX
IIPOEKTOB)

Mexann4yeckue W 3JIEKTPOMATHHUTHbIE BOJIHBI
CpaBHEHHE MEXaHMYECKUX M 3JIEKTPOMAarHUTHBIX
BoiiH. OmnpeneneHue  yCIOBUHM  MPUMEHHUMOCTH
MOJIECIIN rapMOHUYECKOMN BOJIHBI. Pemienue
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KAueCTBEHHBIX 3a/1ay, TPeOYIOMMX MPUMEHEHUS
3HaHUI o TeMe «MexaHnueckue u
3JIEKTPOMAarHUTHBIE BOHBDY. M3yueHue napameTpoB
3BYKOBOM BOJIHBL. M3ydeHWe pacnpocTpaHeHUs
3BYKOBbIX BOJH B 3aMKHYTOM IPOCTpPaHCTBE.
OObsicHEHHEe OCHOBHBIX  TPHUHIIAIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJIOTMYECKUX
MPOLIECCOB, TAKUX KAK: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paguoNpuUEMHHK, TEJIEBU30p, AaHTCHHA,
tenedon, CBU-neun, yapTpa3BykoBas AHMArHOCTHUKA
B TexHuke u MeauuuHe. HMcnonp3zoBanue IT-
TEXHOJOTHH Tmpu paboTe ¢ JOMOJHUTEIbHBIMU
UCTOYHUKaMU  WHOpMAIMM MO  TeMe,  HX
KPUTHYECKUI aHaJIW3 U OLIEHKAa JOCTOBEPHOCTH.
AHanmuM3 W OLIEHKa TMOCIEACTBUM IIYMOBOTO H
JJEKTPOMArHUTHOTO  3arpsi3HEHUS]  OKPY’KaroIleu
CpeIbl C TO3WIMKA SKOJIOTHYECKOW Oe30MacHOCTH;
npencraBieHuid  CpaBHEHHME  MEXaHUYECKUX U
3JEKTPOMArHUTHBIX BOJIH. OnpenesieHue yCIOBUMA
MIPUMEHUMOCTH MOJEJIM TapMOHMYECKOW BOJIHBI.
Pemenne  kadecTBEHHBIX  3amad,  TPeOYOMIHMX
MIPUMEHEHUsI 3HAHUU IO Teme «MeXxaHuyeckue M
3JIEKTPOMAarHUTHBIE BOHBDY. M3yueHue napameTpoB
3BYKOBOM BOJIHBL. M3ydeHWe pacnpocTpaHeHUs
3BYKOBbIX BOJH B 3aMKHYTOM IPOCTpPAaHCTBE.
OObsicHEHWEe OCHOBHBIX  TPHUHIIUAIIOB  JCHCTBUS
TEXHUYECKUX  YCTPOHUCTB U  TEXHOJOTMYECKUX
MIPOLIECCOB, TAKUX KAaK: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paguoNpuUEMHHK, TEJIEBU30p, AaHTCHHA,
tenedon, CBU-neun, yapTpa3BykoBas AHMArHOCTHUKA
B TexHuke u MeauuuHe. HMcnonp3zoBanue IT-
TEXHOJIOTHH Tmpu paboTe ¢ JOMOJHUTEIbHBIMU
WCTOYHUKaMU  WHOpMAIMM MO  TeMe,  HX
KPUTHUYECKUI aHaJIW3 M OLIEHKAa JOCTOBEPHOCTH.
AHanmuM3 W OLIEHKa TMOCIEACTBUM IIYMOBOTO H
JJEKTPOMArHUTHOTO  3arps3HEHUS]  OKPY’KaroIlleu
CpeIbl C TO3WIMKA SKOJIOTHYEeCKOW Oe30MacHOCTH;
MpeICTaBICHUN

Ontuka HaOmogeHue  ONTHYECKHUX — SBJICHUM,
MPOBEACHUE KOCBEHHBIX M3MEPEHUM, HCCIIEIOBAHUS
3aBUCHUMOCTEH (DM3MUECKUX BEIMYUH U OIBITOB IO
MIPOBEPKE MPEUIOKEHHON TMNOTE3bl NMPU U3YyUYECHHUU
SIBJICHUI TIPEJOMIICHHUsI CBETa Ha TpaHUIEe pasjena
JBYX Cpell, MPEJIOMIICHUS CBETa B COOMpAIONICH H
paccerBarolIeil JIMH3aX, BOJHOBBIX CBOWCTB CBETA.
Pemienne pacuy€THbIX 3a7ay C SBHO 3aJaHHOW U
HESBHO 3aJaHHOM  (U3NYECKON  MOJAENbI0  C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYI IO
TeMe «Onrtuka». PelieHne KayecTBEHHBIX 3ajady,
TpeOyIOIMUX TMPUMEHEHHUS 3HAHUM 1O  TEeMe
«Ontuka». Iloctpoenune u pacuér u300pakeHuil,
CO3J1aBa€MbIX IIJJOCKUM 3€pKAJIOM, TOHKOW JIMH30M.
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OmpenenieHne yCIOBUH MPUMEHUMOCTH MOJEIHU

TOHKOM JIMH3BI, IpaHuIl MIPUMEHUMOCTHU
reOMETPUYECKON ONTUKH.
OObsicHeHne 0COOEHHOCTEH MIPOTEKAHUS

ONITUYECKUX SIBICHUI: UHTepPEepeHINHU, TUPPaKIUH,
JTUCTIEPCUH, TIOJIHOTO BHYTPEHHErO OTPaKEHUS.
OObsicHeHHE OCHOBHBIX INPHHLMIIOB  JIEHCTBHS
TEXHUYECKUX  YCTPOHCTB M  TEXHOJOTHYECKHX
MPOIIECCOB, TaKWX KaK: OYKH, JIyna, IEepPUCKOII,
(doToanmapar, MUKpPOCKOI, TPOEKIIMOHHBIN amnmnapar,
MIPOCBETJCHHE  ONTHKH, BOJOKOHHAs  OITHKA,
nudpaknronnas pemérka. Pabora B rpynmax mnpwu
00CYX/IEHUH BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(manmpumep, 1o Teme «CBeTOBble SBJIEHUS B
MIPUPOJEN)

PA3JIEJI 6. OCHOBBI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

OcnoBbl CTO IIpoBeneHne KOCBEHHBIX N3MEPEHUN
UMIYJIbCa W DHEPTUU PEISTHBHCTCKUX YaCTHII (IO
dotorpadusiM TPEKOB 3apsSHKCHHBIX  YACTHI B
MAarHuTHOM I10JI€). AHAJIU3 ¥ ONMucaHnue GU3MIECKUX
SIBIICHUN c HCTIOJIb30BaHUEM MOCTYJIaTOB
CTICIUATBHOM TEOPHUH OTHOCHTEIIEHOCTH.
OObsicHeHHE OCHOBHBIX INPHUHILHUIIOB  JIEHCTBHS
TEXHUYECKHUX YCTPOMCTB, TAaKUX KaK: CITyTHHKOBBIC
MPUEMHHIKH, YCKOPUTENH 3apsHKEHHBIX YACTHI]

JIMKTaHT,
3a4€T,

KOHCIICKThI

PA3JIEJI 7. KBAHTOBAS ®U3NKA

Kopnyckyasipao-BosiHOBo# ayanausm [Iposenenue
KOCBEHHBIX WU3MEPEHU, WCCJIEIOBAHUS
3aBUCUMOCTEH Mexay (U3MYECKUMM BETUYHHAMMU
npu u3ydeHuu siBieHust Gpororpdexra. OObsiCHEHNE
OCHOBHBIX IPUHUUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIEKTPOMETP, (POTOIIEMEHT,
($oToaTUMK, TYHHEIbHBIH MHUKPOCKOI, COJHEYHAs
Oarapes, cBeronuoa. Pemienue pacu€THbIX 3a1ad C
SIBHO 3aJlaHHOM M HEABHO 3aJaHHON (pu3mueckon
MOJIEJIBKO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
¢dopmyn no teme «KBaHTOBBIE siBIEHUsA». Pemienue
KAueCTBEHHBIX 3a/ay, TpeOyIoIMUX MNpPUMEHEHUS
3HaHMH 1o  Teme  «KBaHTOBBIE — SABICHMSY.
OmpenenieHne ycinoBUNW NMPUMEHHUMOCTH KBAaHTOBOM
MOJENN CBeTa. AHaIu3 KBAaHTOBBIX IIPOLIECCOB C
WCIIOJIb30BAaHUEM  YypaBHEHHUS OHWHIUTEHHA IS
dbotorddekra, MPUHIINTIA COOTHOIICHUH
Heonpenenénnoctu [eizenbepra. Hcmonws3oBanue
IT-rexnonoruii mpu paboTe C AOMOIHUTEIBHBIMU
UCTOYHUKaMU  HHpOpMAaLMM MO  TeMe, HUX
KPUTHUYECKHUI aHAJIU3 U OLEHKA JOCTOBEPHOCTH

®uzuka aroma  HaOmogenwe — nMHEWYaTBIX
cnekTpoB. OOBSICHEHHE OCHOBHBIX IPHHLHUIIOB
JNEUCTBHSI TEXHUYECKUX YCTPOMCTB, TaKMX Kak:
CHEKTPOCKON, Jla3ep, KBAaHTOBBIM  KOMIIBIOTEP.

JIMKTaHT,
3a4€T,
KOHCTICKTHI,
KOHTPOJIbHAS
pabora,

TECT
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OmpenenieHne yCIOBUH MPUMEHUMOCTH MOJEIHU
atoma Pesepdopna. AHamn3 KBaHTOBBIX MPOIECCOB
Ha OCHOBE IEPBOIO W BTOPOro MOCTyJaToB bopa
[IpoBenenue wm3MepeHUd pPaaMOAKTHBHOTO (oHA C
WCIONBb30BAHUEM  JIOBUMETpPA M HCCJIEIOBAHUE
TpekoB dacTtuil (10 TOTOBBIM (oTtorpadusam).
OObsiCHEHHE OCHOBHBIX NPHUHIIUIIOB  JEHCTBUS
TEXHUYECKUX  YCTPOHCTB M  TEXHOJOTHYECKHX
MpOILIECCOB, TaKUX  Kak: JO3UMETp, Kamepa
Bunbscona, saepHblii  peakTop, TEPMOSICPHBIN
peakTop, aTomHass OomM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus. Onpenenenune YCIIOBUI
MPUMEHUMOCTH MOJEIM aTOMHOTO sapa. AHAIW3 U
OMMCAaHUE SJIEPHBIX pEaKUHi C MCIOIb30BAaHUEM
MOHSATUN MAacCOBOE YHUCIO U 3apsij siipa, dSHEPrus
CBSI3M s1/Ipa, 3aKOHOB COXpPaHEHUs 3apsia, MacCOBOTO
YHuClla W DHEPTHH B SICPHBIX PEaKIUAX, 3aKOHA
paAMOAaKTUBHOIO pacmajza. AHadM3 U OLEHKa
BIIUSTHUSI PAJIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI, a
TaKXe MOCIICICTBUN PAa3BUTHUS SIAECPHON SHEPTrEeTUKHU
C  TO3MIMH  JKOJIOTHYECKOH  0€30IacCHOCTH;
MIpeICTaBICHUM 0 panMoHaIbHOM
MPUPOJONOIB30BaHUU (B TpoOLIECCE€ MOATOTOBKH
COOOITICHUH, BBIMOJHEHUS TPYITIOBBIX MPOCKTOB)

PA3EJ 8. SJIEMEHTBI ACTPOHOMMU N1 ACTPODPU3NKHN

DyieMeHThI acTPO(U3UKU YYacTHE B JUCKYCCHUU O
pOJIM ACTPOHOMHMH B COBPEMEHHOU KapTHUHE MUpa, B
MPaKTUYECKOMN JEATEIIbBHOCTH YyeJoBeKa u
JalbHEHIIEM  HAay4YHO-TEXHUYECKOM  Pa3BUTHM.
[loaroroBka cooOImIEHUI O METOAAX MOJYy4YEHUS
Hay4YHbIX aCTPOHOMHUYECKUX 3HAHWUM, OTKPBITUIX B
COBPEMEHHOM ACTPOHOMMUHU. [Ipumenenue
OCHOBOIIOJIATalOIINX aCTPOHOMUYECKUX TMOHATHH,
3aKOHOB W TEOPHH isi aHanu3a U OOBSCHEHUS
(U3MYECKUX MPOLIECCOB, MPOUCXOISAIINX B 3BE3/AAX,
B 3BE3/IHBIX CHUCTEMAX, B MEXKTAIAKTUYECKON cpele,
IBUKEHHUSI HEOECHBIX TeN, OHBONIOLMU 3BE3N U
Bcenennoii. IlpoBenenue HaOmOAeHUN 3BE3AHOTO
Heba HEBOOPYXKEHHBIM TJ1a30M C HCIHOIB30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN [JJI1  ONpPEACIICHUS
MOJIOKEHNUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usi CeBEpHOro MOJyIIapus
u spkue 3BE3abl. [IpoBeneHue HaOmOIeHUN B
Teneckon JIyHbl, MJIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUJICHUH

3a4érT,
KOHCIICKTBHI,

TECT
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