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OIOBPEHO
peIMeTHOM (LIMKII0BOM) KoMHccHel 00111e00pa30BaTeIbHOrO LUKIIA.
IIpencenarens I1(L)K

W — A.A. OcmaHoBa

29 aprycra 2023 r.

Pabouas mporpamma ydebHoro mpeamera OVIIn.06 dusumka pa3paboTaHa Ha OCHOBE
TpeOOBaHUI:

— (denepanbHOrO0  TOCYJApCTBEHHOTO  00pa3oBaTeNbHOIO  CTaHAapTa  CPEAHEro
pohecCHOHATLHOTO oOpa3oBaHUs 1o CHEIHATLHOCTH 11.02.15
NH(pOoKOMMYHUKAIIMOHHBIE CETU U CUCTEMBl CBSI3U, YTBEPXKACHHOTO MPHKA30M
MunucrepctBa obOpa3oBanuss W Hayku Poccuiickoir  @enepammm Ne 675
ot 5 aBrycta 2022 r., (3apeructpupoBad MunucrepctBoMm roctuiiuu PO 09 centsiops 2022
r. N 70031);

— (¢deaepanbHOrO0 TOCYJAPCTBEHHOTO OOpPa30BAaTEIBHOTO CTaHAApTa CpPEJHEro OOIIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO mpukazoM MuHHCTepcTBa 00pa3oBaHUS W HAyKU
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Munwocte Poccun
07.06.2012 N 24480);

— nonoxeHui OenepaibHOI 00pa30BaTEIHLHON MPOTPAMMEBI CPEIHETr0 001ero 00pa3oBaHus,
yTBepKAEHHOW npukazoM MunnpocBenienust Poccum ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocre Poccun 12 utosst 2023 r. N 74228), B 1.4. DenepanbHoit
paboueii mporpammsl o yayeOHoMy npenmeTy "®dusnka" (yriryOJaeHHbIH YPOBEHbD);

C y4eTOM HOquaCMOﬁ CIICHUAJIBHOCTH.

B COOTBETCTBUU C pab0YMM Y4E€OHBIM IJIAHOM.

Pa3zpaboruuk:

— OcwmanoBa Aiimat AnueBHa, npenogasareisb ['BIIOY P/l «Texunueckuit Kojieax UIMEHH
P.H. AmrypanueBa»

© OcmanoBa Atimat AnnesHa 2023

© I'BIIOY P/ «Texunueckuii komemk P.H. Amrypanuesay 2023
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1. TOSICHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma ydeOHoro npenmera Ousnka npeaHa3HadeHa Uil U3y4eHUs! (PU3UKU
IIpU peasin3aliy CpeHEro oo1ero oopazoBaHus B Ipeaeiax OCBOSHUS TPOrPaMMBbl MOATOTOBKHU
cnenuanuctoB cpeaHero 3seHa 11.02.15 MHPOKOMMYHUKAIIMOHHBIC CETH U CUCTEMBI CBSI3H.

VYueOnslii npeamer Ou3nka TPUHAMICKUT IpeaMeTHONH obsactu EcTecTBeHHO-HAay4YHbIE
npeametel, I'OC cpexpnero obmiero oOpa3oBaHUs, U HM3y4aeTCss B COCTaBE O0OS3aTEIbHBIX
y4eOHBIX MPEIMETOB 00111€00pa30BaATEIIHPHOTO ITUKJIA.

[Ipenmer siBasieTcss mpoMIBHBIM TpeaMeToM obmieodpazoBarensHoro nukia [ITICC3 u
uzydaercs Ha yrinyosnenHoMm ypoBHe GI'OC cpeanero oOuiero 06pa3oBaHusi ¢ y4eToM ceupUKU
OCBaMBaeMOM CHEIUAIBHOCTH.

PaGouas nmporpamma y4uebHoro npeamera ®Ousuka (yriayOnéHHBIN ypoBEeHB) pa3paboTana
Ha OCHOBe TpeOoBaHMil K pe3ynabraraMm ocBoeHuss PI'OC COO, a takxke penepanbHO padboueit
IIPOrpaMMbl BOCIIUTAHUSI.

PaGouas nporpamma yueOHoro npeamera Ousnka JaeT MpeicTaBiICHUE O LEsIX, oOmIei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEIACTBAMH y4eOHOTO MpeaMeTa
Ou3rka Ha yYriayOJIEeHHOM YpOBHE, YCTaHaBIMBAeT 00s3aTEbHOE IMPEIMETHOE COJIep’KaHue,
IpelyCMAaTPUBAET €ro CTPYKTYpUpPOBAHME IO pa3jesiaM U TeMaM Kypca, JaeT paclpesieieHue
yueOHBIX YacOB 110 TEMAaTHYECKUM pa3jiesiaM Kypca 1 IOCIeI0BaTEIbHOCTh X U3YUYEHHUS C YIETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKM Y4YeOHOIO Ipolecca, BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

Pabouas mporpamma ydeOHOro mpenmera ®Pusnka yriayOJIEHHOTO YPOBHS IO3BOJISIET
peann3oBath 3a1a4u Mpo(hecCHOHANBFHON OpUEHTAIMH, HAMIPABJICHO HA CO3JIaHUE YCIOBHH IS
IPOSIBJIEHUS] CBOMX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH KaXKIbIM OOydarouumcs,
KOTOpBIE HEOOXOIUMBI AJIsi MPOAOKEeHUs 00pa3oBaHMs B OpraHU3alusaX MpodeccrnoHalIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B nporpamme no ¢Qusuke omnpenensioTcs IUIaHUpyeMble pe3ylbTaThl OCBOCHHUS Kypca
(GU3UKY: JIMYHOCTHBIC, METAIlpeAMETHBIC, MpeaMeTHbIe (Ha yriyOneHHoM ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOM NJIs1 pa3pabOoTKU TpeOOBaHUM K JTMYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM pe3yJIbTaTaM 00Yy4aroIUXCs, OCBOMBIIUX MpOrpamMmy 1o (u3NKe Ha yriayOJIeHHOM
YPOBHE, SIBJISIETCA CUCTEMHO-ESITEIbHOCTHBIN MOAXO/.

PabGouas mporpamma mo (Qu3MKe MNpPEeAOCTaBIsIeT BO3MOXKHOCTH JJIsl peallu3aluu
Pa3IMYHBIX METOJUYECKUX MOIXOJOB K IMpPErnoAaBaHUI0 (PU3UKM Ha YriayOJIEHHOM YpOBHE MpHU
YCIIOBUU COXPaHEHUs 00s3aTeIbHOM YacTH CO/Iep KaHUsl Kypca.

du3nka Kak Hayka 0 Haubosee 00X 3aKOHAX MPUPO/IbI, BEICTYIAsl B KauecTBe y4eOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIaJl B CHCTeMY 3HaHUI 00 okpyxkaromem mupe. Kypce
¢u3uKu - cUCTEMOOOPA3yIOUIMHA Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY
(du3HYecKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH, OUOIOTHEH,
¢dusnueckoii reorpadueit u acrpoHomueil. Micronb3oBanue U akTHBHOE MPUMEHEHUE (PU3NIECKUX
3HAHUW ONpPENeNUII0O XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIMH B cdepe
DHEPreTHKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJYYEHMs] HOBBIX MaTepUaloB C 3aJaHHBIMHU
cBoiicTBamu. M3yuenue Gpu3NK1 BHOCUT OCHOBHOM BKJIaJ B (QOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00yJarouerocs, B pOpMUpPOBaHUE YMEHUHN IPUMEHATh HAYUHbII METOJ| MO3HAHUS
IIPU BBIOJIHEHUU UMH YYE€OHBIX MCCIIEA0BAHUM.

Pabouas mporpamma ®dusnka MONOXKEH ps UAEH, KOTOpPbIE MOXKHO paccMaTpuBaTh Kak
MIPUHIIMIIBI €T0 TOCTPOECHHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEN KypC SIBISETCS JIOTMUECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (PM3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUY € HEell MaTepual Kypca pU3uku o0beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.
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Wnea  rymanutapuzanuu. Peanmsanumss  uzaem  OpeanonaraeT  MCIHOJb30BAaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3NYECKOH HAyKH, OCMBICICHHE CBSI3U DPa3BUTUA (UBUKU C
pasBUTHEM OOIIECTBA, a TaKXKE€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTMYECKHMHU
npodsieMaMu.

Wnesa npuxnagHoi HanpasieHHOCTH. Kype dusnku yrioy6ieHHOro ypoBHs Ipeanoiaraer
3HAKOMCTBO C IIUPOKAM KPYTOM TEXHHUYECKHX M TEXHOJOTMUYECKHX NPUIOKEHUH H3yYEHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCs Ha YypOBHE OOIIMX MPEACTaBICHUM u
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Wnesa sKkonoruszauuu peaausyercst MOCPEICTBOM BBEICHMS 3JEMEHTOB COAEp)KaHU,
HOCBALIEHHBIX 3KOJIOIMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX AeHUs MPoOIeM PallMOHAIBHOTO MPUPOIOTIOIH30BAHUS U
9KO0JIOTMYECKOI 0€30MMacHOCTH.

OcBoenne conepKaHHsi MPOrpamMMbl MO (HU3UKE CTPOUTCS HA MPUHIMIAX CHCTEMHO-
JeSITeIbHOCTHOrO mnoxaxoxa. st ¢us3uku peanusauus 3TUX HPUHLUUIOB Oa3upyercss Ha
UCITIOJIB30BAaHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO JEHCTBYIOIIETO (akTopa
yueOHoro npouecca. [y yriay6ieHHOro ypoBHs - 3TO CUCTEMA CAMOCTOATEIbHOI'0 SKCIIEPHUMEHTA,
BKJTIOYAOMIETO (PPOHTATIHHBIE OIBITHI IIPH U3YYECHHH HOBOTO MaTepuaa, J1adopaTopHbie paboTh
U paloThl nmpakTukyma. Ilpu sTom moj paGoTamMu MpakTHKyMa MOHHUMAeTCs CaMOCTOSTENIBHOE
HCCJIEIOBAHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOrO BUIa 0Oe€3
HOLIAroBOM MHCTPYKIUH.

B paGoueit mporpamme mo (u3mKe cHUCTeMa IKCIEPUMEHTa, JabOopaTOpHBIX padoT U
IpaKkTUKyMa [pe/iCTaBle€Ha eAMHbIM MepeuHeM. IIpu 3Tom obecrneunBaeTcsi OBJAJCHUE
00y4aromMMHUCs YMEHHUSMH TPOBOAUTH TMPSMBIE W KOCBEHHBIE W3MEPEHHUsS, MCCIIEOBAHUS
3aBUCUMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO IMPOBEPKE IPEIIOKEHHBIX
THITOTE3.

Bosiblioe BHUMaHME yAENIsSeTCs PEIIeHUI0 PaCUeTHBIX U KaueCTBEHHBIX 3aj1ad. [Ipu 3Tom
JUISL PacUYeTHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3aJa4d C SBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil Mo1eNbI0, O3BOJISIIOIME IPUMEHATh U3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KakK U3
OJTHOTO pasJiesia Kypca, TaK W HHTETpUpPYs NMPHUMEHEHHE 3HAHWA W3 pa3HbIX pasaenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SIBJISIOTCS 3aJaHus Ha OObsICHEHUe/NpeicKa3zaHue
NPOTeKaHHUs (PU3UYECKUX SBICHUU W TPOIIECCOB B OKPYKAIOIICH JKM3HHU, TPEOYIOIIHe BhIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HUS (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:

— (opMHupoBaHME UHTEPECA U CTPEMIICHHS 00YUAIOIUXCs K HAYYHOMY U3YyYEHHIO TPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

— Dpa3BUTHE TIPEACTABICHUH O HAaydyHOM METOJIE TO3HAaHUS W  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

— (dopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yiabTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (opMupOoBaHME YMEHUH OOBSCHATH SBJICHUS C UCIOJIb30BAaHUEM (U3UUECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

— (opMHUpOBaHHE TPEICTABICHUH O PONH (PHU3MKH JJIS Pa3BUTHSA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

— Dpa3BUTHE TMPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaaIbHON
NeSITebHOCTH, CBSI3aHHBIX C (DM3MKOM, MOJArOTOBKA K JalibHEHIeMy OOy4YeHHMIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHne 3TuX Iieneil ol0ecrneynBaeTcsi pelieHueM CIEAYIONMX 3ajad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

— TNpHOOpeTeHHEe CHUCTEMBbl 3HaHUKH 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, STIEKTPOANHAMUKY, KBAHTOBYIO (DPU3UKY U
AIIEMEHTHI acTPOU3UKY;



— ¢dopMUpOBaHHE YMEHU IPUMEHSATH TEOPETUYECKUE 3HAHUS AJI1 O0BSICHEHUSI (PU3HUUECKUX
SBJICHUH B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

—  OCBOEHHE CTIIOCOOO0B peIIeHUs PA3IUYHBIX 33724 C IBHO 33JaHHON (PU3NYECKON MOAECIBIO,
3a[a4, MOAPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/1aHue (PU3MUECKON MOJIENIN, COOTBETCTBYIOIICH
YCIIOBUSIM 3aJ]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

— TIOHMMaHWE (PU3NYECKUX OCHOB U TIPUHIIUIIOB JCHCTBHSI TEXHHUYECKUX YCTPOWUCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENY;

—  OBJIQJICHHE METOJaMH CaMOCTOSITeIbHOTO IUIAHMPOBAHHS U MPOBEICHUS (HU3MUECKUX
SKCIIEPUMEHTOB, aHaJlW3a M HWHTEpIpeTanuu WH(OpManuu, onpeaeneHus JAOCTOBEPHOCTU
MOJyYEHHOTO Pe3ysIbTara;

— CO3/1aHHE€ YCJIOBUH ISl pa3BUTUS YMEHHI MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUYECKOU
JeSITEIIbHOCTH;

—  pa3BuTHE HHTEpeca K cepam nmpodeCCHOHATBHON AeSITEIbHOCTH, CBSI3aHHON C (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO yrayOnaeHHBIH YPOBEHb H3YUCHHS
yuebHoro mnpeamera "dusmka" Ha ypoBHE cpenHero oOmero ooOpa3oBaHHS BBIOHpACTCS
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJIKEHHEe 00pa3oBaHMs IO CIEUUATBHOCTIM (DU3HKO-
TEXHUUYECKOTO MPOuIs.

[IpennaraemMsliii B mporpamme 1o (GU3HMKeE MepedeHb JIA00PATOPHBIX U MPAKTUICCKUX padoT
ABIIIETCS PEKOMEHI0BAaHHBIM, TIPENOAaBaTelb JIeJaeT BEIOOp MpoBeAeHHsI 1a00paTOPHBIX padoT
Y OIBITOB C YYETOM UHAMBUIYATBHBIX OCOOCHHOCTEH 00yUYarOIIIXCSI.

B paboueii mporpamMmme mo (u3HMKe KaXIOro ceMecTpa Ipeaaraercsi pe3epB BpEeMeHH,
OTBOJUMBI HAa BAPUATUBHYIO YacCTh TPOTPAMMBI, COJCpKaHUE KOTOPOH (opMUpyeTCs
y4acTHUKaMU 00pa30BaTeNIbHOTO MpoIiecca.

B pamkax yrimyOieHHOro YpOBHS W3y4eHUs! (PU3UKH 00ECTIeYMBAETCS LIeIeHANIPaBICHHAS
MOJATOTOBKAa OOYYalOIIUXCS K MPOJODKEHHIO oOpa3oBaHus 1o crneuuanbHoctu 11.02.15
NH(HOKOMMYHUKAIIMOHHBIC CETH W CUCTEMBI CBSI3H.

YrnyOneHHbId ypoBeHb u3yueHHs yueOHoro mpenMera Ouszmka obecrieynBaert:
NOArOTOBKY oOydaromuxcsi no creuuanbHoctd 11.02.15 MHPOKOMMYHUKAallMOHHBIE CETH U
CUCTEMBbI CBSI3M, y4acTH€ B IPOEKTHOM U HCCIEAOBATEIbCKON IESITENbHOCTH, CBSI3aHHOM C
COBPEMEHHBIMH HAIIPABJICHUSMH OTPACIH WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,
MOJTOTOBKY K YYaCTHIO B OTUMITHA/IAX.

2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O HPEAMETA
OU3UKA (YITJIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE pPE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh U CIHOCOOHOCTh OOYYAroIIMXCS
PYKOBOACTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH MO3UITUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPATUIUOHHBIM
IIEHHOCTSIM POCCUUCKOTO 00IIEeCTBa, PACIIUPEHNE )KU3HEHHOTO OIBITA M OMBITA JACATEIHLHOCTH B
Mpollecce  pealu3ald  CPEeACTBaMH  y4eOHOTO  MpeaMeTa OCHOBHBIX  HamlpaBleHUM
BOCIIUTATEIbHON JEATEIIbHOCTH.

B pesynaprare wu3yuenuss ydeOHoro mnpeamera Dusuka y oOywaromerocss OyayT
c(hopMUPOBaHBI CIEAYIONINE JJUYHOCTHbIE Pe3yJIbTATHI:

B coorBercTBHM ¢ TpeboBannamu ®I'OC COO YTOo4YHEeHHBIE THYHOCTHBIE Pe3yabTaThI
®OII COO

IPaXXIaHCKOTO BOCITUTAHUS:

—  chOpPMHPOBAHHOCTH TPAKITAHCKON TOZUIIUI
00yJaromerocsi Kak akTUBHOTO U OTBETCTBEHHOTO WICHA
pOCcHiicKOro 00ITIeCcTBa;

- OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOKCHUE 3aKOHA 1 IPABOMOPS/IKA;

- MPUHATUEC TPAAUIIUOHHBIX HAIITUOHAJIbHBIX,
O6HlequOBe'-IeCKI/IX TYMAaHUCTHYCCKUX U

1) TpaxJaHCKOTO BOCITUTAHHUS:

—  cOpMHPOBAHHOCTH IPAKIAHCKON TOZUITUH
00yJaroIerocs Kak akTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO
o0111ecTBa;

— HPHUHATHC TPAAUITHUOHHBIX
O6HI€‘I€J'[OB€‘-ICCKI/IX TYMAaHUCTHYCCKUX U
JEMOKPATHUICCKUX HGHHOCTCFI;
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JIEMOKPATUYCCKHUX [ICHHOCTEIH;

TOTOBHOCTH IPOTHBOCTOSTh UCOJOTHHU SKCTPEMHU3MA,
HaI[MOHANIN3Ma, KCeHO(POOUH, TUCKPUMHUHAIIHHA 110
COLIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MpU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JICTEIBHOCTD B
MHTEpecax rpaKAaHCKOro OOIIeCTBa, y4acTBOBATH B
caMOyTpaBIICHHH B 00I11e00pa30BaTeIbHON OpraHu3aIuu
U IETCKO-IOHOIICCKUX OpraHu3aIusix;

YMEHHUE B3aUMOJICHCTBOBATH C COIUATEHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX (PYHKIUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOM
JIeSATEIbHOCTH,;

TOTOBHOCTbH BECTH COBMECTHYIO
JIeSITEJIbHOCTh B MHTEpECcax rpaIaHCKOro
oO1IecTBa, y9aCTBOBaTh B CAMOYTIPABICHUH
B 00pa30oBaTEeIHHON OpraHU3aliy;

YMEHHE B3aUMOJCHCTBOBATH C
CONMAIEHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C X QYHKIUSIMH U
Ha3Ha4YeHHEM;

TOTOBHOCThH K TYMaHUTapHOU U
BOJIOHTEPCKOM e TeIbHOCTH;

TIAaTPUOTUIECKOTO BOCITUTAHU .

c(hOpMHUPOBAHHOCTH POCCUICKON TPayKTaHCKOM
UIACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH iepen PoauHoi,
TOpIOCTH 32 CBOM Kpal, cBOr0 Poauny, CBOM fA3BIK U
KyJIBTYypY, IPOLLIOE U HACTOSIIEE MHOTOHAIMOHATIBHOTO
Hapona Poccun;

HCHHOCTHOC OTHOLICHHUE K TOCYAapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U NMPHUPOJHOMY HACIIEIHIO, TAMSITHUKAM,
TpaguuusM HapoaoB Poccun, noctmxenusm Poccuu B
HayKe, ICKYCCTBE, CIIOpTE, TEXHOJIOTHIX U TPYAE;
uneitHas yoOeXIeHHOCTh, TOTOBHOCTD K CITYXKEHHIO U
3ammTe OTedecTBa, OTBETCTBEHHOCTB 3a €ro cy0y;

2) maTpUOTHIECKOTO BOCIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKON
IPaKAAHCKOHN NACHTHIHOCTH, TTATPHOTH3MA;
LIEHHOCTHOE OTHOIICHHE K
TOCY/apCTBEHHBIM CHMBOJIAM,
JIOCTYDKEHUSIM POCCHUMCKHUX YUEHBIX B
obnactu pU3KMKU U TEXHHUKE;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU !

OCO3HaHHE lyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS,
STHYECKOTO TTOBEJICHNS;

CIOCOOHOCTH OIICHUBATh CUTYAIUIO U IPUHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYACH Ha MOPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUHUBOTO
Oynymiero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEIISIM U (WUIIH)
JpYTHM YJI€HaM CEMbH, CO3J[aHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHATHS HEHHOCTEH CEMEHHON KU3HH B
COOTBETCTBHH C TPaAuIMsIMH HapojoB Poccun;

3) AYXOBHO-HPAaBCTBECHHOI'O BOCTIMTAHUA:

c(pOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHWS, STHYECKOTO TIOBEICHHS;
CIIOCOOHOCTD OIIEHMBATH CUTYAIHIO U
MMpUHUMATb OCO3HAHHBIC PCUICHUAA,
OpPHUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U1 ICHHOCTH, B TOM YHCJIC B
JACATCIbHOCTH YYCHOTO;

OCO3HAHHUE JINYHOTO BKIIAa B TIOCTPOCHHUE
YCTOHYUBOrO OYAyILEro;

3CTECTHYCCKOI'O BOCTIMTaAHHUA

3CTETHYECKOE OTHOIICHHE K MUPY, BKIIIOYAst 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZAa ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIOCOOHOCTH BOCTIPUHUMATH Pa3IMYHbIE BU/BI HCKYCCTBA,
TPaaUIM{ ¥ TBOPYECTBO CBOETO U IPYTHUX HAPOJIOB,
OIIYIIaTh AMOIMOHAIFHOE BO3/IeHICTBHE UCKYCCTBA;
yOEXKIAEHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTH U 00LIeCTBa
OTEYECTBEHHOTO U MHPOBOTO HCKYCCTBA, STHUYECKUX
KyJIbTYpPHBIX TPaJUINil 1 HAPOIHOTO TBOPUECTBA;
TOTOBHOCTB K CAMOBBIPa)KEHHUIO B PA3HBIX BU/AX
HCKYCCTBA, CTPEMJICHHE NPOSBIISTH KauecTBa TBOPUECKOI
JIMYHOCTH;

4) 3CTCTHYCCKOT'O BOCITMTAHUA

3CTETHYECKOE OTHOILCHNE K MUPY, BKJIIOYAs
3CTETHKY Hay9IHOT'O TBOPYECTBA, IPUCYIIIETO
¢u3uueckoil HayKe;

(I)I/BI/I‘IGCKOFO BOCITMTaHU

c(hOpPMHUPOBAHHOCTH 370POBOTO U Oe30macHoro odpasa
YKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBBIO;
MOTPEOHOCTH B (PU3UIECKOM COBEPIICHCTBOBAHUH,
3aHATUSIX CIIOPTUBHO-030POBUTEIBHON JESATEIbHOCTHIO;
AaKTUBHOE HEIIPHUATHE BPEIHBIX MPUBBIYEK U UHBIX (HOPM
MPUYMHEHUS Bpea GU3NIECKOMY M ICUXUIECKOMY
310pPOBbIO;

5) ¢uznUecKoro BOCIUTAHUSL:

c(hOpMHUPOBAHHOCTH 3I0POBOTO U
6e3omacHoOro 00pa3a KU3HH,
OTBCTCTBCHHOT'O OTHOIICHUA K CBOGMy
3I0POBBIO, B TOM YHCIIC 3a CUCT
cobmoaeHus TpeboBaHUi Oe30MacHoOM
9KCIUTyaTaI[K CPEACTB HHPOPMAIIMOHHBIX H
KOMMyHI/IKaHI/IOHHBIX TeXHOJ’IOFHﬁ;

TPYJOBOI'0 BOCIUTAHMSL:

6) TPYZAOBOTO BOCIIMTAHUS:




TOTOBHOCTB K TPY/Y, OCO3HAHHE LICHHOCTH MaCcTepPCTRa,
Tpynoarooue;

TOTOBHOCTB K aKTHBHOI AESATEIFHOCTH TEXHOJIOTHYECKON
Y COLIMAJILHOW HAIPABJIEHHOCTH, CIIOCOOHOCTD
MHULUUPOBATH, TNIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJIHATH TAKYIO ACSTEIHHOCTH;

HWHTEpeC K Pa3IMIHBIM cdepaM npodeccuoHaIsHON
JIeATEeIbHOCTH, YMEHHE Pealn30BbIBATh COOCTBCHHbIC
JKU3HCHHBIC TUTAHbI;

TOTOBHOCTB ¥ CHOCOOHOCTb K 00pa30BaHUIO U
€aM000pa30BaHMIO Ha MPOTSHKCHUH BCEH KU3HHM;

MHTEPEC K Pa3IMYHbIM cepam
npodeccCHOHAIBLHOM JeITeILHOCTH, B TOM
YUCIIe CBSA3aHHBIM C (U3UKON M TEXHUKOM,
YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oymymeit mpodeccuu u pearn3oBBIBaTh
COOCTBCHHBIC JKU3HECHHBIE TUIAHBI;
TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHUIO
1 caM000Opa30BaHMIO B 00JacTH (PU3UKH Ha
NPOTSHKEHUH BCEU JKU3HH;

3KOJIOTHYCCKOI'0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH 3KOJIOTHYECKOH KyJIbTYPHI,
MOHUMAaHHE BIHSHUS COLMAIbHO-9KOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON
Cpenbl, OCO3HaHUE ITI00ATBHOTO XapakTepa
9KOJIOTUIECKUX TIPoOIIeM;

IUIAHUPOBAHME U OCYILIECTBICHUE IEHCTBUM B
OKpY’Karollel cpesie Ha OCHOBE 3HAHHUA IieJiel
YCTOMYHUBOIO pa3BUTHUs YEJIOBEUECTBA;

AaKTUBHOE HENPUATUE NCUCTBUM, IPUHOCSILIUX Bpe,
OKpYy>Karoliei cpene;

YMEHHUE MPOTHO3UPOBATh HEOIArOMPHUSITHBIC
9KOJIOTHUYCCKUEC NNOCICACTBUA NPEATIPUHUMACMBIX
JIEHCTBUH, IPENOTBpAILATh UX;

pacIIipeHne OMbITa AEATENLHOCTH SKOJIOTHYECKON
HaNpaBJIEHHOCTH;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTB 3KOJIOTHYECKOI
KyJIbTYpBI, OCO3HAHHUE ITI00aIBHOTO
XapakxTepa 3KOJIOTHYECKUX IpooIeM;
IUTAHUPOBAHUE U OCYIIECTBIEHUE NEHCTBUI
B OKPY’KaIOILlEH cpesie Ha OCHOBE 3HAHMS
Lene ycTOH4MBOro pa3BUTHUS
4eJI0BEYECTBa;

paclIiMpE€HUE OIbITa ACATCIbHOCTU
9KOJIOTHUECKON HAaNpaBIEHHOCTH Ha OCHOBE
MMCIOIIUXCS 3HAHUI 10 (hU3UKE;

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
001IIECTBEHHON PAKTUKH, OCHOBAHHOTO Ha TUAJIOTe
KyJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE SA3bIKOBOM M UMTATEIBbCKOMN
KYJIbTYpbI KaK CpPEICTBA B3AUMOACHCTBUSA MEXKIY JIFOIbMU
Y TIO3HAHUS MUDA;

OCO3HAHME LIEHHOCTH HAYYHOH AESITENbHOCTH, TOTOBHOCTh
OCYULIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO
JIeSITENIbHOCTh UHJIMBUYaJIbHO U B TPYyIIIE.

8) HCHHOCTHU HAYYHOT'O ITIO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3ButTust GU3UUECKOI HAYKH;

OCO3HAHUE LICHHOCTU HAyYHOU
JeATeIbHOCTH, TOTOBHOCTH B IIpOliecce
n3y4eHus GU3NKHU OCYLIECTBIISTH
IPOEKTHYIO U HCCIIE0BATEIbCKYIO
JIeSITeNIbHOCTh MHMBUAYaJIbHO U B IPYIIIE

uHpoOpMaTUKE Yy

B mnmponecce MOCTUIKCHHUA JIMYHOCTHBIX PE3YJIbTATOB
COBCPHICHCTBYCTCA

oOyJaromuxcs

npenoiararouii cOpMUPOBAHHOCTD!
— CaMOCO3HAHUS, BKIIOYAIONIETO CIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIHHOE
COCTOSIHME, BHJIETh HAIPaBIICHUs Pa3BUTHUS COOCTBEHHON AMOILIMOHAIBHOMN cdephl,

OBITh YBEPEHHBIM B ce0€;
— CcaMOperyJupoBaHMs, BKJIIOYAIOIIETO
OTBETCTBEHHOCTh 32 CBOE

CaMOKOHTpOJIb,
MMOBEJICHUE,

OCBOCHMSI IPOrPaMMBI  I10
SMOLMUOHAIBHBIA ~ WHTEJUIEKT,

YMCHUC MNPpUHHUMATb

CIIOCOOHOCTH AaalTUPOBATHCA

OMOIHMOHAJIIBHBIM U3MCHCHUAM U IPOSABIIATH FH6KOCTB, OLITH OTKPBLITBIM HOBOMY;
- BHYTpeHHCﬁ MOTHBAIINH, BKJ'IIO‘I&IOH_ICI‘/JI CTPEMJICHUC K JOCTHIKCHUIO LICJIN U YCIICXY,

ONTUMM3M, HHULIUATUBHOCTH, YMEHHE
BO3MOKHOCTEH;
— DMIAaTuH,

HeﬁCTBOBaTL, ucxoada M3 CBOMX

BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHHUMATh OMOIIMOHAJIBHOEC COCTOSAHUC

IPYTUX, YYUTHIBATh €0 MPU OCYLIECTBIEHUN OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHIO

" COIICPCIKUBAHUTO,

— COLHMaJbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpauBaTh OTHOILEHUS C
JOPYTUMH JTIOAbMH, 3a00TUTHCS, IPOSABIISATH HHTEPEC U pa3periaTh KOHQIUKTHI.




B pesymprate wusyudenus yueOHoro mpeamera Dusumka y oOywaromerocss OyayT
c(OpMUPOBAaHb MeTaNpeIMeTHbIE Pe3yJbTAThl, OTPAKCHHBIC B YHHBEPCATbHBIX YYEOHBIX
NEHCTBUSAX, a WMEHHO — [IO3HABATEIbHBIC YHUBEpCAIbHbIC  y4eOHBIC  JICHCTBHSA,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE [EHCTBUSA, PETYIATUBHBIE YHHUBEPCAJIbHBIC

y‘Ie6HH€ I[CﬁCTBPIH, COBMECTHAaA ACATCIbHOCTbD.

MeranpeameTHble pe3ynbTaTbl OCBOCHUS IIPEAMETA:

W OCHOBAHUA U1 CPAaBHCHUA,
kinaccu(pUKaIuu U 0000IICHHS,;
OTIPeIeISITh eI ACATEIFHOCTH, 331aBaTh
TapaMeTpsl ¥ KPUTEPUH UX JOCTHKEHYS;
BBIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS
B pacCMaTPUBAEMBIX SIBJICHHSX;

BHOCHTH KOPPEKTHBBI B IESITEIBHOCTS,
OIICHUBATH COOTBETCTBHE PE3YIILTATOB
eiiaM, OUCHUBATh PUCKU HOCHCI[CTBI/Iﬁ
JIEATENLHOCTH;

Ppa3BUBaTh KPCATUBHOC MBINUJICHUEC TIPHU
PCHICHUH KU3HEHHBIX HpO6HeM;

MeTtanpeaMeTrHble | YHUBepcajbHble yueOHble aeiictBus (YY) YTo4yHeHHBbIE YyHUBEPCAJIbHbIE
pe3yJabTarhl, @rocC Coo yueOHblIe geiicrBust (YY)
OTpakeHHbIE B @OII COO

YHHMBepCaJbHbIX

yueOHbIX

JelcTBUAX

OBnajieHne a) 0a30BbIC IOTUIECKHUE ICHCTBUS: 1) 6a30BBIC JTOTHUECKUE JCHCTBYSI:
YHUBEPCATbHBIMHI — CaMOCTOSITETBHO (POPMYIHPOBATH U — CaMOCTOATENHFHO (POPMYITHPOBATE
y4eOHBIMH aKTyaJM3HpOBaTh NpodIieMy, aKTyaJIM3UPOBaTh NpoOIIEMY,
MO3HABATCIbHBIMU paccMaTpUBaTh €€ BCECTOPOHHE; paccMaTpUBaTh €€ BCECTOPOHHE;
ACHUCTBUAMH: — yCTaHaBJIMBAaTh CYLICCTBCHHBIN IIPU3HAK — OIIPENCIIATh LEJIN ACATCIbHOCTH,

3aJaBaTh MapaMeTphl ¥ KPUTEPUH UX
JOCTIDKCHHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B PACCMATPUBAEMBIX
(U3HUYECKUX SBICHUAX;

— pa3pabaThIBaTh IUIAH PEIICHHS
MIPOOJIEMBI ¢ YIETOM aHalN3a
HMMEIOIIUXCSA MaTepHaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

— BHOCUTH KOPPEKTHBHI B
JesITeIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIHTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUH
JeSITeIbHOCTH;

— KOOPAMHHUPOBATH U BHIMONHATh
paboTy B yCIOBHUSIX peasbHOTO,
BUPTYJIFHOTO U KOMOWHHPOBAaHHOTO
B3aMMOJICHCTBHS;

—pa3BUBATh KPEATUBHOE MBIIIICHHE
IpU peIeHUH KXHU3HEHHBIX POOIIeM.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHSL:

BJIaJ1€Th HaBbIKaMH yqe6Ho-
HCCIIEI0BATENIbCKON U IPOEKTHOM
JACATCIbHOCTH, HABbIKAMU pa3pCIICHUA
npo0eM;

CHOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB
penIeHust MPAaKTHYECKUX 33/1a4,
MPUMEHEHHUIO Pa3IndHbIX METOJI0B
TIO3HAHNS;

OBJIaJICHNE BUAAMH JEATEILHOCTH T10
TMOJYYCHUIO HOBOI'O 3HAHUS, €TO
MHTEPIPETANNH, IPeoOpPa30BaHUIO U
MIPUMEHEHHUIO B PA3IMYHBIX YIEeOHBIX
CUTyalusdax, B TOM YHCJIC IIPU CO3TaHUuN
y‘-Ie6HBIX " COMMAJIBHBIX ITPOCKTOB,
(hopmupoBaHEe HAYYHOTO THITA MBIIIIJICHHS,
BJIafIeHUE HaAyYHOH TEPMHUHOJIOTHEH,
KJTFOYEBBIMH TIOHATHSIMU M METOJIaMH;
CTaBUTH U (POPMYIIMPOBATH COOCTBEHHBIE
3a7a4M B 00pa3oBaTebHOM JESITENIbHOCTH U
JKU3HEHHBIX CUTYalUsIX;

BBISIBJIATH MPUYMHHO-CJIEJICTBEHHBIE CBS3H U

2) 6a30BbIE UCCIIEOBATEIHCKIE

JIEUCTBUSL:

— BJIJIETh HAYYHOU TEPMUHOJIOTHUE,
KITFOYEBBIMH [TOHITHIMHY U
MeToAaMHU (U3NUECKON HAYKU;

— BIIQJIETh HABBIKAaMU y4eOHO-
HCCIIEeI0BATENbCKON U IPOEKTHOM
JeSITeTbHOCTH B 00JIaCTH (DU3UKH,
CITOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEITFHOMY MTOUCKY METOJIOB
peureHus 3a1aq GU3NIECKOTO
COJIepKaHUS, TPHUMEHCHHIO
Pa3IUYHBIX METOJIOB TIO3HAHMS,

— OCYUIECTBJIATH PA3IMYHBIC BUIBI
JIESTEIILHOCTH 110 TIOTYISHHUIO
HOBOTO 3HAHWSI, €r0 HHTEPIIPETAILINUH,
MpeoOpPa3oBAHUIO U TPUMEHEHHUIO B
Pa3IMYHBIX YYCOHBIX CUTYaIUAX, B
TOM YHCJIE IPU CO3JIAaHUH YUCOHBIX
MIPOEKTOB B 00JIaCTH (PU3HKH;

— BBISBIIATH IPUYUHHO-CIIC/ICTBCHHBIC
CBSI3U M aKTyaJIM3UPOBATh 33724y,
BBIJIBUTATh THIIOTE3Y €€ PelICHUS,




aKTyaJIM3UpOBATh 33/1a4y, BBIJBUI'ATh
THIIOTE3Y €€ PEIICHHs, HAXOIUTh
apryMeHTHI IS I0Ka3aTeIbCTBa CBOUX
YTBEP)KACHHUI, 3a/1aBaTh apaMeTPhI U
KPUTEPUH PEILCHUS;

AQHAIM3UPOBATH MOJyYEHHBIE B X0C
pelLICHHUS 331241 Pe3yIbTaThl, KPHTHIECKH
OLICHUBATh UX JIOCTOBEPHOCTE,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM,
OLICHMBATh MPUOOPETECHHBIN OMBIT;
pa3pabaThIBaTh IUTaH PELICHUS MTPOOIEMBI C
Y4ETOM aHaIN3a UMEIOIIIXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX
pecypcos;

OCYILIECTBIIATD LICJICHATIPABIICHHBIN MOMCK
HepeHoca CPeICTB U CII0CO00B IEHCTBUS B
po¢eCCHOHATBHYIO CPENY;

YMETb NIEPEHOCUTH 3HAHHS B
MO3HABATEJILHYIO M IPAKTHYECKYIO 00JIaCTH
KU3HCACATCIbHOCTH,

YMETHb UHTETrPUPOBATH 3HAHUA U3 PA3HBIX
MpeIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HIEH, NIPEIJIaraTh
OpHTHHAIBHBIC TIOIXObI U PSLICHHS;
CTaBHUTh NPOOJIEMBI H 3aJa4H, JOIIYCKAIOLIHE
AIbTCPHATHBHBIC PEIICHUS;

HAXOJUTh aPTYMEHTHI JJIs
JIOKa3aTeNbCTBA CBOUX
YTBEP)KICHHUH, 3a/1aBaTh MapaMeTPhI
1 KPUTEPUH pEIICHUS;

— AHAJIM3UPOBATH ITOJTYUCHHBIC B XOI€

PELICHUS 3a1a9H Pe3yIIbTaTHl,
KPUTHYECKH OLICHMBATH MX
JOCTOBEPHOCTb, IIPOTHO3MPOBATH
W3MEHEHHE B HOBBIX YCIIOBUSIX;

— CTaBHUTh U (OPMYJIHPOBATH

COOCTBEHHEIE 3aa4YU B
00pa3oBaTeIbHOM AEATETBHOCTH, B
TOM YHUCJIe IPU U3YYCHUH (DUBHKH;

— JAaBaTb OIICHKY HOBBIM CUTYyallUsIM,

OLICHNBATh PHOOPETCHHBIN OTIBIT;

— YMETb NIEPEHOCUTH 3HAHUA 10

(u3nKe B IPaKTHIECKYIO 00IaCTh
KU3HEIeATeIbHOCTH;

— YMETh HHTETPUPOBATh 3HAHUS U3

Pa3HbIX MPEIMETHBIX 00JIacTe;

— BBIAIBHUI'aTb HOBLIC UJICH, IIpCAJIaraTtb

OpPUTHUHAJIBHBIE TTIOAXOBI U
peleHus;

— CTaBUTb HpO6HeMLI " 3a71a4H,

AOITyCKAaromue aJIbTCPHATHBHBIC
peuicHus.

B) paboTa ¢ mH(popMaIHei:

BJIaJICTh HABBIKAMHU TIOTYYICHUS
HHPOPMALINHU U3 HCTOYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSATEIHHO OCYIIECTBISATh
MTOUCK, aHAJIN3, CHCTEMATH3aLIHI0 1
HHTEPIPETANNIO HH)OPMAITUH Pa3TUnIHBIX
BUIOB U (hOpM TIpeICTaBICHUS;

C03/1aBaTh TEKCTHI B pa3IMyHbIX (hopMaTax ¢
y4eTOM Ha3HaYeHUS HHPOPMALIUH U
LENIEBOW Ay TUTOPHH, BEIOUpAs
oNTUMAaNEHYIO (POpMY TIPEACTABICHUS U
BU3YaITU3aINH;

OIICHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTD
WHPOPMALINH, €€ COOTBETCTBHE IIPABOBEIM U
MOPAaTbHO-3THUYECKUM HOPMaM;
WCIOJIb30BaTh CPEICTBA HHPOPMAITMOHHBIX
1 KOMMYHUKAITHOHHBIX TEXHOJOTHIA B
pellleHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
Y OPTaHMU3AIMOHHBIX 33724 C COOTI0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKH
0e30IMaCHOCTH, TUTUEHEI,
pecypcocOepeKeHus, MPaBOBbIX U
STHYECKUX HOPM, HOPM WHPOPMAIMOHHOM
0€30IaCHOCTH;

BJIaJICTh HABBIKAMU PACTIO3HABAHUS U
3amuThl HHpOpMaUY, HHHOPMAITMOHHOI
0€30IMaCHOCTH JIMYHOCTH.

3) pabota ¢ nHOpMAaTHEH:

— BJIAIETh HaBBIKAMH TIOJTyYCHUS
“HPOPMAUHU PU3HIECKOTO
COZIepIKaHUs U3 UCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIBHO
OCYILECTBIIATh IOUCK, aHAIIH3,
CHCTEeMaTH3aIMI0 U HHTEPIIPETALNIO
UH(OpPMALUK PA3TUYHBIX BHIOB U
(hopM npe/ICTaBICHNS;

— OLICHUBATH JIOCTOBEPHOCTD
HHpOPMAIINH;

— MICIIOJIb30BaTh CPE/ICTBA
nH(GOPMaIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
peLeHN KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX U
OpraHM3alOHHBIX 33]1a4 C
coOmoeHreM TpeboBaHMH
9PrOHOMHKH, TEXHUKH
6€e3011acHOCTH, TUTHEHBI,
pecypcocOepexeHHs, TPaBOBBIX U
STHYECKUX HOPM, HOPM
WHPOPMAIMOHHOH OE30MaCHOCTH;

— CO3/1aBaTh TEKCTHI (PH3HIECKOTO
COZIep’KaHus B pa3IMYHbIX Gopmarax
C y4eToM Ha3zHaueHHs HHPOPMaLNH
1 TIeTIeBON ayAUTOpPHUH, BEIOMpas
ONITUMAJIBHYIO GOPMY
MIPE/ICTABICHHUS U BU3YyaJIM3allMH.

Osnanenne
YHHBEPCAIbHBIMH
KOMMYHHUKATHBHBIM
H IEHCTBHSIMHU:

a) oOIeHue:

OCYIIECTBJIATH KOMMYHHUKAITNU BO BCEX
chepax KU3HH;

pacro3HaBaTh HeBepOaJbHBIE CPEJICTBA
o01IeHNs1, TOHUMATh 3HAYC€HHE COLIMAIIbHBIX

1) obmmenme:

— OCYILECTBJIAThH OOIIEHHE HAa ypOKax
(¢U3UKN ¥ BO BHEYPOUHOH
JIeSITEIIbHOCTH;

— pacno3HaBaTh NPEANOCHUIKU
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3HAKOB, PACIIO3HABATH IPEAMOCHUIKH
KOH(IIUKTHBIX CUTYAIlMi U CMATYATh
KOH(ITUKTBI,

BIIQJIETh PA3IMYHBIMH CITOCOOAMH OOIIIECHUS
W B3aHMOJCHCTBHS;

apryMEHTHPOBAaHHO BECTH JAHAJIOT, YMETh
CMSATYaTh KOH(DIUKTHBIE CUTYAITHH;
Pa3BEPHYTO U JIOTUYHO M3JIATaTh CBOIO
TOYKY 3PCHHUSI C UCTIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

KOH(JIMKTHBIX CUTYAIUHA U
CMSTYaTh KOH(IUKTHL;
Pa3BepHYTO W JIOTHYHO H3JIaTaTh
CBOIO TOUYKY 3pEHHs C
HCTIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

0) COBMECTHasI ICATCIILHOCTb:

MMOHUMATh U UCTIOJIb30BaTh NPEUMYILECTBA
KOMAaHTHOW ¥ WHAUBUIYAIbHOW PaOOTHL;
BBIOMpPATh TEMATHKY M METOBI COBMECTHBIX
JIEHCTBUH ¢ yI4ETOM OOIINX MHTEPECOB U
BO3MOKHOCTEH KaXKJIOTO WIeHA KOJJICKTUBA;
MIPUHUMATh LEIH COBMECTHON
JIEeATENBHOCTH, OPTaHU30BBIBATH U
KOOPJIUHHUPOBATH IEUCTBUS TIO e
JIOCTH)KEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenensTh poiau ¢ y4eTOM MHEHUHN
YYaCTHHKOB 00CYKIaTh PE3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIa/la U
Ka)XJIOTO YIaCTHHKA KOMaHIBI B OO
pe3yIbTaT MO pa3paboTaHHBIM KPUTCPHUSIM;
IpeagaraTb HOBbIE MPOEKTHI, OLICHUBATD
UJEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKOM 3HAYMMOCTH;
KOOPAWHUPOBATH U BHITIONHATH PadOTy B
YCIIOBUAX peaibHOr0, BUPTYAJIbHOTO U
KOMOHWHHPOBAHHOTO B3aUMO/ICHCTBUS;
OCYIIECTBJIATDH MO3UTUBHOC CTPATCTUYECKOEC
TMOBEACHUEC B PA3JINYHBIX CUTYyalluAX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKeHHE,
OBITH HHUITUATHBHBIM

2) coBMeCTHasl IeATEIbHOCTb:

MOHUMATh U UCIIOIB30BATh
IpeuMyIIiecTBa KOMaHAHOHN U
WHIUBHIYaJIbHOI paboTHI;
BBIOMPATh TEMATHUKyY ¥ METO/IBI
COBMECTHBIX JICHCTBUI C yUETOM
0OIIMX UHTEPECOB, 1
BO3MOYKHOCTEH Ka)kKJIOr0 WIEHa
KOJIJIEKTHBA;

IIPUHUMATh LEIU COBMECTHOM
JIeSITeNIbHOCTH, OPTaHU30BBIBATh U
KOOPAWHHUPOBATH ACHCTBUS IO €€
JIOCTMDKEHUIO: COCTABIIATh ILIaH
JIEHCTBUH, paCIpPEIENATh POJIU C
Y4€TOM MHEHUH Y4aCTHHUKOB,
00CYXIaTh Pe3yIbTaThI
COBMECTHOH paboTBHI;

OLICHUBATh Ka4€CTBO CBOETO
BKJIa/1a ¥ KaKIO0T0 Y4acTHHKA
KOMaH bl B OOIIHI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;
IpeJlaraTh HOBBIEC IIPOCKTHI,
OILIGHUBATh UACH C MO3UIUU
HOBM3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYHMOCTH;
OCYILECTBIISITh TIO3UTHBHOE
CTpaTErnuecKoe MOBEJICHNUE B
Pa3IUYHBIX CUTYALUsX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHHE, OBITH
UHULAATHBHBIM.

OsBnazenue
YHHUBEPCaTbHBIMHI
PETYISITUBHBIMU
JNEWCTBUSIMU

a) caMOOpraHu3anus:

CaMOCTOSATENILHO OCYIIECTBIIATh
MIO3HABATENIBHYIO JESITEIbHOCTD, BRISBIAT
npo0OJIeMbl, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeIbHON
JIESITETTHHOCTH U )KU3HEHHBIX CUTYaIHAX;
CaMOCTOSTENIFHO COCTABJIATH IUIAH PELICHUS
MPOOJIEMBI C YIETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MpeANOoYTEHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM;
paclmpsaTh paMK1 y4eOHOTO peaMeTa Ha
OCHOBE JIMYHBIX IIPEIIOYTEHNUH;

JIenaTh OCO3HAHHBIN BHIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHHE;

OIIEHUBATh MPHOOPETEHHBIH ONBIT,
croco0CTBOBaTH (POPMHUPOBAHHIO U
MPOSIBJICHUIO IIMPOKOH 3PYANUIMH B Pa3HBIX
o0acTsX 3HaHWH, TOCTOSIHHO TIOBBIIIATH
CBOI 00pa3oBaTeNIbHbII U KYJIbTYPHBIH

1) camoopraHu3anms:

CaMOCTOSTEIILHO OCYIIECTBIIATh
MTO3HABATEJIEHYIO JIESITETHHOCTD B
obnactu GpU3MKK U aCTPOHOMUH,
BBISBJISATH HpO6HeMI)I, CTaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE
3a7a4uy;

CaMOCTOSATENIFHO COCTABIIATH IJIaH
pELICHUs PaCUETHBIX U
Ka4eCTBEHHBIX 3a/1a4, IJIaH
BBITTOJTHEHHS TPAKTHIECKOH
paboTHI C y4eTOM MMEIOIIIXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOUYTEHUH;
J1aBaThb OIICHKY HOBBIM CUTYallUAM,
pacImmpsATh paMKH YIeOHOTO
MpeaMeTa Ha OCHOBE JTMIHBIX
[IPEANIOYTEHUH;

JIenaTh OCO3HAHHBIN BHIOOD,
apryMeHTHpOBAaTh ero, OpaTh Ha
ce0st OTBETCTBEHHOCTh 32
pelleHue;
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YPOBCHE;

OLICHMBATh NPUOOPETECHHBIN OMBIT;
croco0cTBOBaThH (POPMUPOBAHUIO U
MPOSIBIICHUIO 3PYIULINH B 00J1aCTH
(¥3HUKH, TOCTOSHHO MOBBIIIATH
CBOI 00pa30BaTEIBHEIN U
KyJbTYPHBIH YPOBEHb.

0) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh
KOPPEKTHBEI B ICSITEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJSIM;

BJIaIeTh HaBBIKAMH TI03HABATEILHOM
pedrexkcuu kak 0CO3HAHMS COBEPIIAEMBIX
JIEWCTBUH M MBICIUTENIBHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHMIA;

HCTIONIb30BaTh IPUEMBI PE(IICKCHH TS
OLICHKH CHUTYaIllH, BEIOOpa BEPHOTO
pELICHUS;

YMETh OLIEHUBATh PUCKU M CBOCBPEMEHHO
MPUHAMATH PEIICHNUS 110 X CHI)KEHHIO;

B) 9MOIIMOHANIBHBII HHTEIJIEKT,
npeAnosaraomui chopMUPOBAHHOCTb:
CaMOCO3HaHUsI, BKIIIOYAIOLIEr0 CII0OCOOHOCTh
MIOHUMATh CBOE AMOIIMOHAIEHOE COCTOSHUE,
BUJICTh HANPABJICHUS Pa3BUTHS
COOCTBEHHOW 3MOLIMOHATIBHOM Cepbl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpEeTyIMPOBaHNS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE [TOBE/ICHIE,
CIOCOOHOCTH aIaNTHPOBATHCS K
SMOIOHAIBEHBIM U3MEHEHUSIM U IIPOSIBIIST
I'MOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEI MOTHBALIUH, BKJIIOYAIOIIEH
CTpeMJIEHHE K JOCTIKEHHIO LIeJIU U YCIIeXy,
ONTHMU3M, UHUIIUATHBHOCTh, yMEHHE
JIeficTBOBaTh, HCXO/S U3 CBOMX
BO3MO>KHOCTEH;

SMITaTHH, BKIIIOYAIOIIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIEHOE COCTOSTHHE
JPYTHX, yIUTBIBATh €0 MPH
OCYIIECTBICHUN KOMMYHHKALIWH,
CIOCOOHOCTH K COUYBCTBHIO U
COTIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIINX
CHOCOOHOCTH BBICTPaMBATh OTHOIICHHUS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBIISITH
HMHTEpEC U pa3penaTb KOH(IUKTHI;

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYAIUsIM,
BHOCHUTH KOPPEKTHUBHI B
JIeSITCILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyIbTATOB LENSIM;
BJIaJIETh HaBBIKAMU
MO3HABATEILHOU pedICKCHU KaK
OCO3HaHUS COBEPIIAEMBIX
IEUCTBUI Y MBICIIUTEJILHBIX
MIPOIIECCOB, NX PE3YIbTATOB U
OCHOBaHUH;

HCTIONB30BATh MMPUEMBI peIICKCHI
JUTS OLIEHKH CUTYalllH, BEIOOpa
BEPHOTO PEIICHIS;

OIICHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATH PEIIEHUS 0 UX
CHI)KCHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI
JIPYTUX TIPU aHAIHU3€E Pe3yIbTaToOB
JIeITeIbHOCTH.

T) IpuHATHE ce0s U qPYTUX JI0ei:

MPUHUMATE ce0s1, IOHUMAasi CBOU
HEJOCTaTKU U JIOCTOWHCTBA;

MIPUHUMATH MOTUBBI M apPTYMEHTHI APYTHX
JFO/Iel TIPH aHAIH3E PE3yIIbTaTOB
JIeATEIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX
JIFOJICH Ha OIIMOKU;

pa3BUBATh CITIOCOOHOCTH TOHUMATh MUD C
TTO3UIUH IPYTOT0 YEJIOBEKa.

3) npuHATHA cebg U IPYTUX:

NPUHUMATE ce0s1, TOHUMask CBOH
HEJIOCTaTKU U JOCTOMHCTBA;
NPUHUMATH MOTHBBI U apT'yMEHThI
JPYTUX MU aHAJH3e PEe3yIbTaTOB
JIeSITEIIbHOCTH;

NPU3HaBaTh CBOE TPaBO U IPaBO
JIPYTHX Ha OIMINOKY.

OcBoenue yueOHoro npeamera O@uU3uKa J0JKHO CIIOCOOCTBOBATH (POPMUPOBAHHUIO OOIIMX

KOMIIeTCHIUM

OK 01. Beibupath cmnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;
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OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBAa MOMCKA, aHAIM3a W HMHTEPIpETAlUU
uHpopMaUd U UHPOPMALMOHHBIE TEXHOJOTMU JJS BBIIOJIHEHHS 3373y MpodhecCHOHATIbHOU
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh U pealn30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO JIEATEIbHOCTh B MpodeccruoHalbHON cdepe, UCHOIb30BaTh
3HaHUS MO (PMHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAH/IE;

OK 05. OcymiecTBiasiTh YCTHYIO M NHCbMEHHYI0 KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit deepauu ¢ yueToM 0COOCHHOCTEH COLMaIbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlIposBisaTe TIpaXAaHCKO-MATPUOTHYECKYIO TO3ULHIO, JAEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJICHUE HAa OCHOBE TPAJULMOHHBIX 00ILEYEIOBEYECKUX LIEHHOCTEN, B TOM YHCIIE
C Y4YeTOM TrapMOHHU3ALUHM MEXKHALUMOHAIBHBIX M MEXPEIUTHO3HbIX OTHOIICHUHN, MPUMEHSThH
CTaHapThl aHTUKOPPYILIMOHHOI'O IIOBE/ICHUS;

OK 07. CopeiicTBOBaTh COXPaHCHHIO OKPYXKAIOIIEH Cpeabl, PecypcocOepexeHuto,
OPUMEHATh 3HAHUS OO0 W3MEHEHUWH KIMMaTa, HOPUHIUIBI OEpeXIMBOTO IPOU3BOJICTBA,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYANHBIX CUTYALIMSIX;

OK 08. Mcnons3oBaTh cpeacTBa GU3NIECKON KyIbTYpBI ISl COXPAHEHUS U YKPEIUICHUS
3JI0POBBS B Mpoiiecce NpoheCcCUOHATBLHOM ASSITENFHOCTU U MOAIEPKaHU HEOOXOJUMOTO YPOBHS
($u3nYeCcKOil MOArOTOBIEHHOCTH;

OcBoenne yueOHOro mnpeamera Pusnka HOHKHO CHOCOOCTBOBaTH (HOPMHPOBAHUIO
npogeccuoHAJbHBIX KOMIETEHIIUH !

IIK 1.1. BbIMONHATE MOHTaX W HACTPOMKY ceTedl HpOBOJHOIO M OECHpOBOJHOIO
aO0OHEHTCKOTO JI0CTYIIa B COOTBETCTBUHU C JEHCTBYIOIMMHU OTPACIIEBBIMU CTaHIapTaMHU.

I1K 1.2. BbIIOJHATE MOHTaX, IEMOHTAX U TEXHUUECKOE 00CIIy)KUBaHUE KaOenel CBA3U U
OKOHEYHBIX CTPYKTYpPUPOBAHHBIX KaOENbHBIX YCTPOMCTB B COOTBETCTBUHU C JCHCTBYIOIIUMU
OTpacJIEBBIMU CTaHJAPTAMHU.

[IK 1.3. AqMUHUCTpUPOBATHh THPOKOMMYHHUKALMOHHBIE CETU C UCIOIb30BAHUEM CETEBBIX
IIPOTOKOJIOB.

[1K 1.4. OcymecTBiIsITh TEKYyIIEe 00CTy)KHBaHHE 000pYI0BaHUS MYJIbTHCEPBUCHBIX CETEH
JoCcTyma.

[IK 1.5. BbINOAHATE MOHTaX M IEPBUYHYK) HMHCTALISALNI KOMIBIOTEPHBIX CETEH B
COOTBETCTBUU C JEHCTBYIOIUMHU OTPACIIEBBIMU CTAHIAPTAMHU.

IIK 1.7. [Ipou3BoauTh aAMUHUCTPUPOBAHUE CETEBOrO 00OPYAOBaHUS B COOTBETCTBUHU C
JENCTBYIOIUMHU OTPACIIEBBIMU CTAaHAPTAMHU.

I[IK 1.8. BbIIOaHATP MOHTaX, TMEPBUYHYIO HHCTAUIALMIO, HACTPOMKY cucteM
BUJCOHAOMIONEHUS! M 0E30MacHOCTH B COOTBETCTBHM C JIHCTBYIOLUIMMM OTpacieBbIMU
CTaH/JapTaMH.

IIK 2.1. BbINOMHATE MOHTaX, JEMOHTAX, NEPBUUYHYIO HWHCTAJUIALMIO, MOHUTOPHHT,
JUArHOCTUKY MH(OKOMMYHUKAIIMOHHBIX CHCTEM IE€pelayd B COOTBETCTBUU C JEHCTBYIOLIUMU
OTpacJIEBBIMU CTaHJAPTAMHU.

[IK 2.2. Ycrpansarh aBapuu U MOBPEXJIEHUS 000pyI0BaHUS MH()POKOMMYHHUKAIIMOHHBIX
CUCTEM.

CooTHOLLIEHHE (11131107 0.9 KOMIIeTeH NI drocC CIIO 11.02.15
NHdpokoMMYyHHKAIMOHHbIE CETH W CHCTEMBbI CBSI3H, JIMYHOCTHBIX pe3yJabTaTOB U
MeTalpeAMeTHbBIX pPe3yJIbTaTOB

OO0mue KOMIeTeHIUH JIn4HOCTHBIE Pe3yabTaThI Mertanpeametnsie pe3yiabTatshl ®OII COO

®IrocC Cno 11.02.15 @O0II COO

OK 01. BeiGupars 8) LleHHOCTH Hay4yHOro no3HaHus: | OBlafieHue YHUBEPCANbHBIMH I103HABATEIbHBIMU

CHOCOOBI pelIeHus 3a/1a4 — c(hopMHPOBAHHOCTE JieCTBUSAMU:

npodeccHoHAIBLHOM MHPOBO33PEHHS, 1) 6a30BbIe JIOTHYECKUE IEHCTBHS:

ACATCIIbBHOCTH COOTBETCTBYIOIILIETO —  CaMOCTOATEIBHO (OPMYIHPOBATH U
COBPEMEHHOMY YPOBHIO aKTyaJIM3HPOBATH MPOOIEMY, PACCMATPHBATH €€
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MPUMECHUTEIILHO K
Pa3JINIHbIM KOHTCKCTAaM;

pasBUTHS HayKH,
JIOCTHKEHUSIM Hay4HO-
TEeXHUYECKOro Iporpecca M
OOIIECTBEHHONH  IMPaKTUKH,
32 CYeT IOHUMAaHHS POJIH
HHPOPMAIMOHHBIX
pecypcos,
HHPOPMAINOHHBIX
MPOLIECCOB u
MH(OPMALMOHHBIX
TEXHOJIOTHA B  YCIOBHSX
mudpoBoii  TpaHchopmarn
MHOTHX chep KHU3HU
COBPEMEHHOTO 00IIeCTBa;

0CO3HaHHE LIEHHOCTHU
Hay4yHOU JIeATEIHLHOCTH,
TOTOBHOCTB  OCYIIECTBIIATH
MIPOEKTHYIO H
HCCIIEOBATEIBCKYIO
NEeATENLHOCTD

WHAWBUAYAJIbHO U B I'pYIIIIC.

BCECTOPOHHE;

—  ONpeneNsTh LeIH AEATeIbHOCTH, 33/1aBaTh
rapaMeTpsl U KPUTEPUH UX TOCTHKCHUS,

—  BBUIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpruBaeMbIX (PU3NUECKHX SABICHUSIX;

—  pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMBI C
YYETOM aHAIN3a HMEIOIIUXCSI MAaTEPHAIBHBIX U
HeMaTepHaIbHBIX PECYPCOB;

—  BHOCHUTH KOPPEKTHBEI B ICSTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM,
OLICHMBATh PUCKH ITOCIIEACTBHH AESTEIbHOCTH;

—  KOOPJMHHPOBATH U BBHIIOIHATH PadOTy B
YCIIOBUSIX pEajbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAaHHOTO B3aNMO/ICHCTBS,;

—  pa3BHBaTh KPEATHBHOE MBIIUICHHUE NIPH PEIICHUN
JKU3HEHHBIX TIPOOIIEM.

2) 6a30BbIC UCCIIECIOBATEIILCKHIE JCHCTBYS:

—  BJIAJETh HAYYHOH TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOIaMH (PH3MUYECKOM HayKH;

—  BIAJICTh HABBIKAMH Y4eOHO-UCCIIEA0BATEIBCKON
Y MIPOEKTHOM NIESTENBHOCTH B 00JaCTH (DU3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATENILHOMY ITOUCKY METOJIOB PEIICHHS
3a7a4 (PU3UUECKOTO COJIEPIKAHUsI, TPUMEHEHHIO
Pas3INYHBIX METOZOB ITO3HAHMS;

—  OCYIIECTBJIATH Pa3IMYHBIC BUABI ACATEILHOCTH
IO TIOJTyYEHUIO HOBOTO 3HaHMS, €TI0
MHTEPIPETALNH, TIPEOOPA30BAHUIO U
MPUMEHEHHUIO B PA3IIMYHbBIX YI€OHBIX
CHUTYaIUsIX, B TOM YHCIIC TP CO3IaHUH yIeOHBIX
MPOEKTOB B 00JaCTH (HDU3UKH;

- BBIABJIATH MPUYUHHO-CJIICACTBECHHBIC CBA3U U
AKTYyaJIM3UPOBATh 3a/iavy, BbIJIBUT'ATh T'MIIOTE3Y
€C pCIICHM, HAXOAUTDb apryMCHTBI JJId
JIOKa3aTeJbCTBA CBOUX YTBEPKICHUIL, 3a/1aBaTh
TapaMeTpsl ¥ KPUTEPUH PEIICHHUS;

—  aHaJU3MPOBATH MOIYYCHHBIE B XOJ€ PEIICHHS
3a71a4M pe3yabTaThl, KPUTHUECKH OLEHUBATh MX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSIX;

—  CTaBWUTh U YOPMYIHPOBATH COOCTBEHHBIE 331aUH
B 00pa3oBaTeIbHOMN JIESITEIbHOCTH, B TOM YHUCIIE
IIpY U3y4YeHUU HU3UKY;

- J1aBaTh OILICHKY HOBBIM CUTYyallUsAM, OIICHUBATH
MIpUOOPETEHHBIH OIBIT,

—  yMeTb IIEPEHOCHUTh 3HaHHS N0 (PHU3HKE B
MPAKTHYECKYIO 00JIaCTb )KU3HEIESTEIbHOCTH;

—  yMETh MHTErPUPOBATh 3HAHMS U3 Pa3HBIX
MPEIMETHBIX O0JIacTei;

—  BBIIBUTATh HOBBIE HJIEH, NIpEJIaraTh
OPHUTHHAJIBHBIC MTOJXO/bI M PEIICHHS;

—  CTaBWTh MPOOJIEMBI U 33/1a4H, JIOMYCKarOIIHe
AJIBTCPHATUBHBIC PCUICHUA.

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPEICTBA
IIOWCKa, aHAJIM3a U
HHTEPIIPETALUH
nHpOPMALIUHU ’
nH}popMannoHHbIE
TEXHOJIOTUH JJIS
BBITIOJTHEHUS 33,14

OBHa}IeHI/Ie YHUBEPCAJIbHBIMUA IIO3HAaBAaTCJIIbHBIMNU

IEUCTBUSIMU:

3) pabota ¢ nHhopManHeH:

— BJIaJI€Th HABBIKAMH HOIY4YEeHUS HHOpMAIIH
(hm3HUECKOTO COMIEPIKAaHUS M3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTENBHO OCYIIECTBISATH IIOUCK,
aHaJN3, CHCTEMAaTHU3AIMIO U MHTEPIIPETAIUIO
WH(POPMALIUHU Pa3THIHBIX BUAOB U (opM
MIPEJICTABIICHHUS,
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poeCCHOHATBHOMN
JIeSTeIbHOCTH;

OLICHNBATb JIOCTOBEPHOCTb MH(OpMALINY;
UCIIOJIb30BaTh CPEACTBA HHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OPraHM3aMOHHBIX 33134 C COOII0CHHEM
TpeOOBaHUI YPTOHOMUKH, TEXHUKH OE30MIaCHOCTH,
THTHEHBI, pecypcocOepexeHus, IPaBOBbIX H
STHYECKUX HOPM, HOPM UH(OPMALIMOHHOM
0e30MacHOCTH;

CO371aBaTh TEKCTHl (PU3NYECKOTO COJEpIKaHMS B
pasnuuHbIX (opMaTax C Y4eTOM Ha3HAYCHUS
nHpopMalMU ¥ LEJNEBOH ayAWTOpUH, BbIOMpas

ONTHUMAJIBHYI0  (QOpMYy  MpPEACTaBICHUS |
BU3YaJIM3aLHH.
OK 03. [TmarupoBats u 6) TpyIOBOTO BOCITHUTAHUS: OBnageHne  YHUBEPCANBHBIMH  PETYJIATUBHBIMHU
peann30BBIBAT — HHTEpEC K  Pa3NMYHBIM | ACHCTBHAMH:
COOCTBEHHOE cepam npodeccuonanbhoit | 1) camoopranuzanus:
po()eCCHOHATBHOE U JEATEeIbHOCTH, B TOM YHCIE | — CaMOCTOSTENIBHO OCYIECTBIIAT

JIMYHOCTHOE Pa3BHUTHE,
MPEANPUHIMATETbCKYIO
JACATCIBHOCTh B
poheCCHOHATBHOM
ctepe, UCIIOIB30BATH
3HaHMS 110 HUHAHCOBOU
TPaMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX
CUTYyaIUSIX;

CBS3aHHBIM C (QU3UKOH ™

TEXHUKO, yMeHue
COBEpIIAaTh OCO3HaHHBIN
BbIOOp Oymymiei mpodeccun
u PpCalin30BbIBATH
COOCTBEHHBIE  )KU3HECHHBIE
TUTaHBI;

TOTOBHOCTb M CIIOCOOHOCTD K
00pa3oBaHUIO u

camM000pa30BaHUIO B O0IACTH
(U3MKKM HA MPOTSHKCHUU BCei
SKHA3HU;

MO3HABATEJIFHYIO  JEATENBHOCTh B 00JIACTH
(GU3UKN W aCTPOHOMHH, BBISBIIATH IIPOOIIEMBI,
CTaBUTH ¥ POPMYJIUPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSATENIFHO COCTaBJIATh IUIAH PELICHHS
pacueTHbIX M Ka4deCTBEHHBIX 3ajad, IIJIaH
BBITIOJIHEHHS MPAaKTHYECKOH paboThl C y4eToM
HUMEIOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH U NMPENNOYTEHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM;

pacmmpaTh paMKH yY4eOHOro IIpeaMeTa Ha
OCHOBE JIMYHBIX IIPEAIOYTCHNUI;

JieNlaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh
ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHNUE;
OLICHMBATh MPUOOPETEHHBIN OMBIT;
€roco0cTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHUIO
SpYOULMK B 00JacTH  (U3MKH, IOCTOSHHO
MIOBBIIATH CBOH 00pa3oBaTebHBIN U
KyJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJTb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCHUTb
KOPPEKTUBBI B AESATEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJICTh HABBIKAMU TIO3HABATEIHFHOHN pediekcuu
KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUH U
MBICIIUTEIIbHBIX TPOLECCOB, UX PE3YJIHLTATOB U
OCHOBaHUH;

HCIO0JIb30BATH IMTPUEMBI pe(bnelccym JUIA OICHKHU
CHUTYalllH, BEIOOpA BEPHOTO PELICHUS;
OIICHUBATH PUCKHU U CBOCBPECMCHHO NPUHUMATH
pELIeHHUs [0 UX CHUXKEHUIO;

MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTUX IpU
aHAJIM3€ Pe3yNbTATOB AEITEIbHOCTH.

OK 04. D¢pdexruBHO
B3aHMO/ICHCTBOBATh U
paboTaTth B KOJIJIEKTUBE
1 KOMaH/e;

8) HEHHOCTHU HAYYHOT'O TO3HAHUA:

c(hOpMUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHA HU3NIECKOI
HayKH;

OCO3HaHME IIEHHOCTU
Hay4HOU JeATEeIbHOCTH,
TOTOBHOCTb B IIPOIIECCE
n3y4eHus Gpu3nKu
OCYILECTBJISITh MPOEKTHYIO U

OBnajeHre YHUBEPCATGHBIMA KOMMYHHUKATHBHBIMHU
IEUCTBUSIMU:
1) oOmienwue:

OCYILECTBIIATH OOIICHHUE Ha YPOKaX (PU3UKU H BO
BHEYPOUHOM JESATEIHHOCTH;

pacrno3HaBaTh MPEAMOCHITKA KOHPIHUKTHBIX
CUTYyallui U CMATYaTh KOH(IUKTHI;

Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pPEHUS C UCII0JIb30BAHNUEM SI3BIKOBBIX CPECTB.

2) COBMECCTHas ACATCIIbHOCTD:

MMOHUMATh U UCHIOJIB30BATh NMIPEUMYIICCTBA
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HCCIIEI0BATENILCKYIO
JIeSITEIbHOCTD
WHAWBUAYAIHHO W B TPYIIIE

OK 05. OcymiecTBiATh
YCTHYIO M TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJapCTBCHHOM S3BIKE
Poccuiickoit ®enepanuun
C Y4eTOM 0COOEHHOCTEH
COLMATILHOTO U
KYJITYPHOTO KOHTEKCTA;

KOMaHTHOW ¥ WHAWBUIYATBHON PabOTHI;
BBIOUpPATh TEMATHKY ¥ METOJIbI COBMECTHBIX
JIEHCTBUH C yI€TOM OOIINX HHTEPECOB, U
BO3MOXKHOCTEH Ka)KJIOr0 YICHa KOJJICKTHBA,
MIPUHUMATH IeJTH COBMECTHOM JEATEIBHOCTH,
OpTraHNU30BBIBATh U KOOPINHUPOBATH ICHCTBHS
10 €¢ JOCTHKCHUIO: COCTABIATh IIJIaH JCHCTBUH,
pactpenensiTs poiii ¢ y4eTOM MHEHHH
YYaCTHHKOB, 00CYKIaTh PE3yIbTaThl
COBMECTHO paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJIa U KaXKI0TO
YYacTHHKA KOMaHIbI B OOIU#l pe3yIbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

MpeUIaraTh HOBBIC TIPOCKTEI, OIICHUBATh UACH C
MIO3HUIIAN HOBU3HBI, OPUTUHAIIFHOCTH,
[IPaKTUYECKON 3HAYMMOCTH;

— OCYIIECTBIATh  IIO3UTUBHOE  CTPAaTETHYECKOE
MIOBE/ICHNUE B PAa3JIMUHBIX CUTYalUsX, IPOSBIATh
TBOPYECTBO u BOOOpakeHHe, OBITH
WHHIATHBHBIM.

OBHa}IeHI/Ie YHUBEPCAJIbHBIMU PEryJISATUBHBIMUA

JIEHCTBUAMMU:

3) npunATHA ceOs U IPYTUX:

NPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH
JOCTOUHCTBA,;

NPUHUMATH MOTHBBI U apTYMEHTHI IPYTHX IPH
aHaJIN3e Pe3yIbTaTOB JIEeITSIbHOCTH;
NPU3HABATH CBOE MPABO U MPABO JAPYTHX Ha
OIHNOKy.

OK 06. ITposiBnsTH
IpaXIaHCKO-
NIaTPUOTUYECKYIO
MTO3UILIMIO,
JIEMOHCTPUPOBATh
OCO3HaHHOE MOBEIEHUE
Ha OCHOBE
TpaIULMOHHBIX
o01edenoBeyecknux
LEHHOCTEH, B TOM YHCIIE
C Y4eTOM rapMOHHU3aUH
MEKHAI[UOHAJIBHBIX U
MEXKPEIUTHO3ZHBIX
OTHOUICHWH, IPUMEHATh
CTaH/apThl
AHTUKOPPYILUOHHOTO
NIOBE/ICHUS,

1) TPpaXKAAHCKOTI'O BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH
rpak1laHCKOM MO3UIUHU
obydaromerocst Kak
AKTHUBHOI'O U OTBETCTBCHHOI'O
YJIEHA POCCUIICKOrO
o0111ecTBa;

MPHUHATHE TPAIUIIHOHHBIX
00IIIeYeTOBEYECKIX
TYMaHUCTUYECKHUX H
JIEMOKPATHICCKIX
LICHHOCTEH;

TOTOBHOCTPH BECTH
COBMECTHYIO JIeSITEIbHOCTD B
MHTEpecax rpakKJaHCKOTO
o01ecTBa, y4acTBOBaThH B
CaMOYIIPABJICHUHU B
obpazoBaTenbHOI
OpraHu3aI|H;

YMEHHE B3aUMOJCHCTBOBATH C
COLIMATEHBIMU MHCTUTYTaMH
B COOTBETCTBHH C HX
(DYHKIHMAMU ¥ Ha3HAUYCHUEM;
TOTOBHOCTH K TYMaHHTapHOM
Y BOJIOHTEPCKOM
JIESITeIbHOCTH;

2) maTpHOTHYECKOT'O BOCITUTAHUS:

c(hopMHPOBAaHHOCTH
POCCHHCKOM T'paXk1aHCKON
HICHTUYHOCTH, TAaTPHOTU3MA,
[IEHHOCTHOE OTHOIIEHHUE K
TOCYIapCTBEHHBIM CHMBOJIAM,
JIOCTHXKEHUSIM POCCHICKHIX
YYEHBIX B 0071aCTH QPH3HKH U
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TEXHHKE;
3) JYXOBHO-HPaBCTBEHHOI'O
BOCITUTaHHUS:

—  chopmupoBaHHOCTH
HpPaBCTBEHHOT'O CO3HAHUS,
STUYECKOTO MTOBEJCHUS;

—  CIIOCOOHOCTH OIIEHHBATH
CUTYaIMIO U TPUHUMATh
OCO3HaHHBIE PEICHHUS,
OPHEHTHPYSICh Ha MOPAJIBbHO-
HpPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B
JIeSITeIIbHOCTH YUEHOT0;

—  OCO3HAaHHWE JIWYHOTO BKJIAAA B
[IOCTPOECHHE YCTONUYHUBOIO

Oyxmymero;
OK 07. CogeiicTBOBaTh 7) SKOJIOTHYECKOTO BOCTIUTAHUS:
COXPaHEHHIO —  c(hopMHPOBaHHOCTb
OKpY’KaroUleil cpeapl, 9KOJIOTMYECKOH KYJIBTYpHI,
pecypcocOepekeHuto, 0CO3HaHHE TI00ATEHOTO

MIPUMEHSTH 3HaHHS 00
W3MEHEHHUH KJIuMara,
NIPUHLIUTIBI OEPEKITUBOTO
MIPOM3BO/ICTBA,

s peKTUBHO
JIeWCTBOBATH B
Ype3BEIYaHHBIX
CHUTYaIHsX;

XapakTepa dKOJOTHIECKUX
npooeM;

- IJIaHUPOBAHUEC U
OCYILIECTBJICHHE IEUCTBUI B
OKpy>Karolieil cpeie Ha
OCHOBE 3HaHUs LeNel
YCTOWYUBOrO pa3BUTHSA
YEJI0BEYECTBA;

—  paciMpeHHe OIbITa
JIeATENbHOCTH
3KOJIOTHYECKOMN
HaINpaBJIEHHOCTU HA OCHOBE
MMEIOIINXCS 3HAaHUM 110

¢usmke;
OK 08. Mcnonp3oBaTh 5) ¢puznueckoro BocnTaHus:
cpencTBa HU3UIECKOH — c(OpMHUPOBAHHOCTH
KyJIbTYpPbI AT 300pOBOr0 M 0e30macHOro
COXPaHEHH U obpaza JKU3HH,

YKpEIUICHHS 310POBbS B
nporuecce
npodhecCHOHATBLHON
JeATEIEHOCTH U
TOAJICPIKAHUS
HE0O0XOIUMOT0 YPOBHSA
(busndeckoit
MOJITOTOBJIEHHOCTH;

OTBETCTBEHHOT'O OTHOLICHHS
K CBOEMY 3I0pPOBbIO, B TOM
YHCIIe 32 CYET COOJIIOJICHUS
TpeOoBaHWiT  Oe3omacHOM

JKCILTyaTaluu CpencTB
MHPOPMAITMOHHBIX u
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH.

4) 5CTETUYECKOTO BOCTIMTAHUS:

—  3CTETHYECKOE OTHOIICHHE K
MUDY, BKITIOYAast 3CTETHKY
HAYYHOT'O TBOPYECTBA,
MpHUCYIEro (HU3NIECKO
HayKe.

IIpenmeTHbIe pe3y/abTAaThl 0CBOCHUSA Y4eOHOro npeamera @uzuka

1) chopMHUpPOBaHHOCTh MpPEACTABIECHUH O pONM U MecTe (PU3UKM M ACTPOHOMHMU B
COBPEMEHHOM Hay4yHOM KapTMHE MHpa, O cucTeMooOpasyrouieil poiu (GU3UKH B Pa3BUTUU
€CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJl€ POCCHICKHX U 3apyOeKHBIX
YyUEHBIX-(DM3UKOB B pa3BUTHE HayKH; MOHUMaHKHE (U3NUYECKOM CYITHOCTH HAaOII01aeMbIX SIBICHUN
MHUKPOMHpA, MAKpOMHUPAa W MEraMupa; I[OHUMAaHHE pOJIM ACTPOHOMHUHU B IIPAKTHYECKOHN
JESTEIbHOCTH 4eJoBeKa U JalibHEHIIeM Hay4YHO-TEXHUYECKOM pa3BUTHH, poyid (U3MKU B
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dbopMHUpOBaHUKM Kpyro3opa W (YHKIMOHAIBHONW TPAaMOTHOCTH 4YEJIOBEKa [JIsl PEHICHUS
MPaKTUYECKUX 3a/1ay4;

2) chopMuUpPOBaHHOCTh YMEHHUH pacro3HaBaTh (U3HUECKUE SIBICHHUS (MPOIECCHI) |
OOBSCHATh HMX Ha OCHOBE M3YUYCHHBIX 3aKOHOB: pPAaBHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBIKEHHE, CBOOOJTHOE IMaJICHUE TeJ, JIBWKCHHE IO OKPYXKHOCTH, WHEPIIUS,
B3aMMOJICHCTBHE TeN, KojeOaTenbHOE JBMKECHUE, PE30HAHC, BOJTHOBOE JBIIKECHUE; AUQPQY3us,
OpOYHOBCKOE IBWIKEHHE, CTPOCHHE KHUIAKOCTEH W TBEPIBIX TEJ, U3MEHEHHE 00beMa Tell MpHu
HarpeBaHuu (OXJAXKIEHUU), TEIUIOBOE pPABHOBECHE, HCHApEeHHE, KOHJEHCAlMs, IUIaBJICHUE,
KpUCTAJUIM3alMsl, KUIEHUE, BJIAKHOCTh BO3/yXa, CBA3b CpeAHEH KUHETUYECKOW SHEpruu
TEIJIOBOTO JABHKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TEMITepaTypoOl, MOBBIIICHUE JIaBJICHUS raza Mpu
€ro HarpeBaHUM B 3aKPBITOM COCYJE€, CBSI3b MEXKAY IapaMeTpaMud COCTOSIHUS Tras3a B
M30Mpolieccax; AIEKTpU3aLUs TEJ, B3aUMOJICHCTBUE 3apsAI0B, HArPEBaHUE TPOBOJIHUKA C TOKOM,
B3aUMOJICICTBUE MarHUTOB, AJICKTPOMATHUTHAS WHIYKIHUSA, ACHCTBME MArHUTHOTO MOJs Ha
MPOBOJHUK C TOKOM W JBIDKYIIMKICS 3apsj, SJEKTPOMarHUTHBIC KOJeOaHUsT W BOJHBI,
NPSIMOJIMHEHHOE  pacHpOCTpaHEHUE CBETa, OTPAKEHUE, TMPEIOMIICHHE, WHTEePHEPEHIINS,
nudpakius U ToJsIpU3aIus CBETa, TUCIIEPCUsl CBeTa; (OTOIIEKTpUUECKUid d(PdeKT, cBeTOBOE
JIaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOrO0 CIIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U
MCKYCCTBEHHAs paIu0aKTUBHOCTb;

3) BIaJCHWEC OCHOBOIONATAIONIUMH (U3HMUYSCKHUMH TOHSATUSMHA W  BEIUYHHAMH,
XapaKTepU3YIOIMMMH (U3UYECKUE TMPOLECChl (CBSA3aHHBIMU C MEXAaHHYECKHM JIBHKEHUEM,
B3aMIMOJICHICTBHEM TEJI, MEXaHWYCCKUMHU KOJCOAHUSIMU M BOJIHAMHU; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIIECTBA, TEIUIOBBIMU MPOILIECCAMU; DJICKTPUYECKUM M MArHUTHBIM TOJISIMH,
IEKTPUICCKUM TOKOM, DJJICKTPOMATHUTHBIMH KOJICOAHUSIMH W  BOJHAMH, ONTHYCCKUMHU
SIBJICHUSIMU; KBAHTOBBIMH SIBJICHUSIMHU, CTPOEHHUEM aTOMa U aTOMHOTO SI7[pa, PaJMOAKTUBHOCTBIO);
BIIQJICHUE  OCHOBOIOJIATAIOIMMU  ACTPOHOMHUYECKUMH  TOHSATHUSAMH,  TO3BOJISIONIUMU
XapaKTepu30BaTh MPOLIECChl, MPOUCXOASANIME Ha 3Be3Jax, B 3BE3JHBIX CHCTEMax, B
MEXTaJIaKTHIECKOM cpefie; IBUKEHNE HeOECHBIX TeJ, SBOJIIOLNIO 3B€3/ 1 BcenenHoi,

4) BnajicHUE 3aKOHOMEPHOCTSMHM, 3aKOHAMH 1 TCOPHUSAMHU (3aKOH BCEMUPHOTO TATOTCHHS,
I, II n III 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHUsS MEXAHMYECKOM DHEPrUH, 3aKOH COXPaHEHUs
MMITYJIbCa, MPUHLHUI CYNEPHO3UUUU CHJ, MPUHIUII PABHONPABHOCTU WHEPUUAIBHBIX CUCTEM
0TCUEeTa; MOJEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHS BEIECTBA, TA30BhIE€ 3aKOHBI, MEPBHIN
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAaHEHUs JIEKTPUUYECKOro 3apsaa, 3akoH Kynona, 3akoH Oma
JUISL ydacTKa 1enu, 3akoH OMa JIJ1st TOJTHOM 3JIEKTPUYECKOM 1enu, 3akoH Joyns - Jlenna, 3akoH
ANIEKTPOMATHUTHOM WHAYKIIMM, 3aKOH COXPAHEHMS] DHEPruu, 3aKOH MPSIMOIMHEHHOTO
pacrpocTpaHeHHUsI CBETa, 3aKOH OTPAKCHUS CBETA, 3aKOH MPEJIOMJICHHS CBETA; 3aKOH COXPAHECHHUSI
SHEPIrUM, 3aKOH COXPAHEHUsT HMMIYJbCa, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3apsla, 3aKOH
COXpaHEHUsI MacCOBOI'0 YMCIIA, TOCTYJaThl bopa, 3aKOH pajiiOaKTUBHOTO pacmaza); YBEpeHHOE
HCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e (GU3MUECKUX SIBICHUN U MPOIIECCOB;

5) yMmeHue YYUTHIBaTh TPAHUIBI TNPUMEHEHHS W3YUYCHHBIX (PU3UUECKHX MOJCIICH:
MaTepualibHas TOUKa, MHEpIUaIbHasi CUCTEMA OTCUETA, U/I€ATIbHBIN I'a3; MOJIETU CTPOEHHUS ra3oB,
JKUJIKOCTEN M TBEPBIX TEJ, TOUCUHBIN SJIEKTPUUCCKUM 3apsl, siepHast MOJIeb aTOMa, HYKJIOHHAs
MOJIeJIh ATOMHOTO SJIpa MPH pelieHnH (pU3nuecKux 3aaay;

6) BJIaJIcHWE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, HCIOJIb3YyeMbIMU B (DU3HUKE:
MPOBOAMTH TMPSIMbIE U KOCBEHHBbIE M3MEpeHUs (PU3MYECKHX BEIMYMH, BbIOWpas ONTUMATbHBII
croco0 W3MEpPEHUsT M WCIOIb3ys HM3BECTHBIE METOJbl OICHKHA TOTPENTHOCTEH HW3MEpPEeHHH,
MPOBOANUTH HCCIENOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH C HCIIOJIb30BAHUEM MPSIMBIX
WU3MEPEHHM, OOBSICHATH MOJTYyYEHHBIE PE3YJIbTAThl, UCMONB3Ys (U3UYECKHUE TEOPHH, 3aKOHBI U
MOHSITHUS, W JIeJaTh BBIBOJBI; COONOJATh MpaBuia OE30MacHOrO Tpyda TpH MPOBEICHUU
MCCJIEIOBAHMI B paMKax y4eOHOTO SKCTIIEPUMEHTa U y4eOHO-HCCIIeIOBATEIHCKON JACSITEIIPHOCTH
C HWCIOJIb30BaHUEM MHU(POBBIX HW3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO OO0OPYIOBAHMUS;
c(hOpMUPOBAHHOCTH MPEACTABICHUH O METOAaX MOJIYYCHHUSI HAyYHBIX aCTPOHOMHYECKUX 3HAHUH;

7) chOpMHUPOBAaHHOCTh YMEHUS pPelIaTh PAaCYETHBIE 3a]]a4H C SIBHO 3aJJaHHON (hPU3HUECKOI
MOJICIIbIO, UCTIONB3YSl (PU3MYECKUE 3aKOHBI W MPHUHIUIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3aJlaul
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BBIOMPATh (PU3HYECKYIO MOJIEIb, BBIACIATh (PU3HUECKUE BEIMYUHBI U (POPMYJIIBI, HEOOXOIUMBIS
JUIs €€ pEeUIeHHs, MPOBOIUTH PACUYEThl M OICHUBATH PEATBHOCTHh IOJYYEHHOT'O 3HAYCHHUS
¢busznyeckoil  BeIMUMHBL, peuiaThb  KAayeCTBEHHbIE  3a/add, BBICTpauBas  JIOTHYECKH
HEMPOTHUBOPEUHBYIO LIETIOYKY PACCYXICHHUH C OMOPOI HAa U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
buznueckue SBICHHUS;

8) chopMUPOBAaHHOCTH YMEHHS NPHUMEHSATH IOJyYCHHbIE 3HAHUSA IS OOBSICHCHHA
yCIIOBUHM NpOTeKaHUS GU3NYECKUX SBICHUN B IPUPOJIE U JUJISl IPUHATHUS IPAKTUYECKUX PEIICHUN
B TIOBCEIHEBHOW JKM3HU JUIg oOecredeHusi Oe30MacHOCTH MpH OOpalleHuu ¢ OBITOBBIMH
npubopaMd U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsS 3J0POBbS M COOJIIOCHUS HOPM
9KOJIOTHYECKOT0 MOBEJCHHS B OKpY’Kalollel cpejie; MOHUMaHue HeOOXOJMMOCTH MPUMEHEHUs
JOCTIKEHUH (PU3MKH U TEXHOJIOTUHN ISl pallHOHAIEHOTO IPUPOIAONIOIB30BAHNUS;

9) chopMuUpPOBaHHOCTh COOCTBEHHON TMO3UIIMM 1O OTHOIICHHUIO K (U3HYECKOU
uHpOpMaLIMK, TOJTYy4aeMOW W3 pa3HbIX HCTOYHMKOB, YMEHHUH UCIONb30BaTh IH(PPOBBIC
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U IpeICTaBICHUs y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(OPMALMU; pPa3BUTHE YMEHHMH KPUTHYECKOTO AaHajHM3a IOJy4aeMOi
nHpopmanuu;

10) oBnaseHne yMeHUsAMU pabOTaTh B IPYIIE C BHIIOJIHEHUEM PA3JIMYHBIX COL[MAJIbHBIX
poneli, mIaHUpoBaTh pabOTy TPyHNbl, PpaMUOHANBHO pacHpedensiTh AeSITeIbHOCTh B
HECTAaHAAPTHBIX CUTYalHsiX, aJleKBaTHO OLEHHWBATH BKJAJ KaXKIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelieHne paccMaTpUuBaeMoOi MpoOIeMBI;

11) oBmagenne (CPOPMHPOBAHHOCTH MPEICTABICHUN) MpaBWIAMH 3alHCH (PU3NIECKUX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003HaueHuii JI. bpaiins (i criensix u ciaboBUASIINX
00ydJaromumxcs).

12) chropMupOBaHHOCTh IIOHUMAHKS POJIU (PH3UKKH B SKOHOMHUYECKOH, TEXHOJIOTUUECKOM,
COLMAIBHOM M 3TUYECKOH chepax AeATeIbHOCTH YeJIOBEKa; POJIM U MecTa (PU3MKH B COBPEMEHHOU
HAyYHOW KapTHUHE MHpA; PO ACTPOHOMUU B TPAKTUYECKOW IEATENBHOCTH 4YelOBEKa U
JabHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

13) chopmupoBaHHOCTH CHCTEMBI 3HAHUK O (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, JEHCTBYIOIIUX HAa YPOBHSAX MHUKPOMHpPA, MAaKPOMHUpPA M METraMHpa, MPEICTaBICHUN O
BceoOIIeM xapaktepe (QHU3MYECKHX 3aKOHOB; IMPEACTAaBICHHM O CTPYKType TMOCTPOCHUS
(GU3NIECKOil TEOpHUH, YTO TIO3BOJIUT OCO3HATH POJIb (PYHIaMEHTAIHHBIX 3aKOHOB U MPHHIIUIIOB B
COBPEMEHHBIX TMPEJCTaBICHUSIX O TMPUPOAE, MOHATh TPAHUIIBI TPUMEHUMOCTH TEOpUH,
BO3MOYKHOCTH UX IMTPUMEHEHHS [Tl OTMCAHHSI €CTECTBEHHOHAYYHBIX SIBJICHUH U MTPOIECCOB;

14) cdopmMupoBaHHOCTH yYMEHHUS pa3NU4aTh YCIOBUS TNPUMEHHUMOCTH MOAenei
(U3NIECKUX TEI ¥ TIPOIIECCOB (SIBIICHUH ): MHEPIMAIbHAS CHCTEMa OTCUEeTa, MaTepralbHasl TOUKa,
PaBHOYCKOPEHHOE JIBWKEHHE, CBOOOJHOE TMajieHHue, abcoNIIoTHO ympyras Jedopmanus,
abCOMIOTHO yNpyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJENEH Ta3a, JKUAKOCTH M
TBEpJAOro (KpUCTAIJIMUECKOr0) Teja, WUACaIbHOrO Tasza, TOYEUHBIH 3apsl, OJHOPOJHOE
DIIEKTPUUYECKOE  TOJIe, OJHOPOAHOE MAarHUTHOE TI0J€, TapMOHWYECKHE  KOJIeOaHWMs,
MaTeMaTUYeCKU MAaATHUK, WJCANbHBI TPYXUHHBI MasSTHUK, TapMOHHMYECKHE BOJHBI,
UJIeaTbHBIN KOJeOaTeNbHBIN KOHTYD, TOHKAs JIMH3a; MOJIEJIeH aToMa, aTOMHOTO sJIpa U KBAHTOBOM
MOJIEJIH CBETA;

15) chopmupoBaHHOCTH yMEHHUSI OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (PU3NUYECKUX
SBJICHUHA: MEXaHMYEeCKOe [BI)KEHHE, TEIJOBOE JBIKEHHE YAacCTHUIl BELIECTBA, TEIUIOBOE
paBHOBecHe, OpOYHOBCKOE IBWXKeHHe, auddy3usi, HCIapeHue, KUNICHHEe W KOHACHCAIWS,
IUTaBJICHWE W KPUCTAIM3allMs, HAMPaBICHHOCTh TEIJIONEpeIad, OJJIEKTPU3AlUU  Tell,
SKBUTIOTEHIIMATHHOCTH MTOBEPXHOCTHU 3apsDKEHHOTO TIPOBOHHKA, HIEKTPOMArHUTHON MHYKIIHH,
CaMOMHJIYKIMH, 3aBHCHUMOCTH COINPOTHUBIIEHUS IOJIYNPOBOAHMKOB "p-" u '"n-Tunos" ot
TEMIIepaTypbl, pe30oHaHca, WHTEp(YEpPeHIMH BOJH, TUPPAKIHH, JAUCIEPCHUHU, TIOJHOTO
BHYTpEHHETro oTpaxkeHus, HoToddhdexT, (uznueckne NPUHIUIBI CHEKTPAIHLHOTO aHAIW3a M
paboThl J1azepa, "anbda-" u "o6era-" pacmanbl saep, raMmMa-u3ITydeHUE SIEp;

16) cdhopMHUPOBAaHHOCTP YMEHUH TMPUMEHSATh 3aKOHBI KJIACCHUYECKOM MEXaHHKH,
MOJICKYJISIPHOU (PH3UKH M TEPMOAMHAMUKH, SJICKTPOTMHAMHUKH, KBAHTOBON (DM3UKH ISl aHATTN3a
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U OOBSCHEHHUs SIBJICHUI MUKpPOMHpA, MaKpOMHUpPa M Meramupa, pa3jindarb YCIOBHs (TpaHHULIBL,
00acTH) TNPUMEHUMOCTH  (U3WYECKMX  3aKOHOB, IOHMMAaTh  BCEOOIIMHA  XapakrTep
(yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAHEHHs MEXaHUYECKOW SHEpruH, 3aKOH COXPAaHEHUs
MMITYJIbCa, 3aKOH BCEMHPHOI'O TATOTEHUS, NIEPBBIA 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOr0 3apsijia, 3aKOH COXPAaHEHHs] SHEPruu) U OrPAHUYEHHOCTh MCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3MUYECKHE MPOIECCHI, MCIIONB3Ys] OCHOBHBIEC TOJOKEHUS,
3aKOHbl M 3aKOHOMEPHOCTH: OTHOCHTEIBHOCTb MEXAHHUYECKOro JABMXKEHHs, (OPMYIIbI
KMHEMATUKH PABHOYCKOPEHHOTO JBIKCHMSA, TNpeoOpazoBaHust [amwies 1 CKOpPOCTH U
nepeMeleHust, Tpu 3akoHa HbproTOHa, NPUHIMI OTHOCUTENBHOCTHU ["annnes, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUs UMITYJIbCA U MEXaHMUYECKOW IHEPIuu, CBA3b pabOThl CHJIBI C
M3MEHEHHEM MEXAaHUYECKOW 3HEPIUM, YCIOBHS PABHOBECHS TBEPJIOrO Tejla; CBA3b JABICHUS
U/I€aIbHOTO r'a3a CO CpeHEeH KMHETHYECKOM SHepruel TEIioBOro ABMKEHHs U KOHLEHTpauuen
€ro MOJIEKYJI, CBS3b TEMIIEPATyphl BELIECTBA CO CPEIHENH KMHETUYECKOM dHEpruei ero 4acrul,
CBSI3b JABJICHMS UJEAJIBHOIO raza ¢ KOHIEHTpalueil MOJIEKYJl M €ro TeMIIepaTypol, ypaBHEHUE
MenneneeBa-Kianelipona, IEpBbIi 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHMUS DJHEPIUM B
TEIUIOBBIX  IpOLECCaX; 3aKOH COXPAHEHUs DSJIEKTPUYECKOro 3apsjga, 3akoH KyioHa,
NOTEHLUATBHOCTD 3JIEKTPOCTATUUECKOTO MOJISI, IPUHLUII CYNIEPIIO3ULIUHU IEKTPUUECKUX TTOJIEH,
3akoHa KynoHa; 3akoHbl OMa A/ y4acTKa e U JJs 3aMKHYTOH 3JIEKTPUUYECKON 1IeTH, 3aKOH
Jxoyinsa-JIenna, 3aK0H AIEKTPOMAarHUTHOM MHYKIIUH, PaBuiIo JIeH1a, mocTy1aThl CHENHAIBHON
TEOPUHM OTHOCHUTENIBHOCTH OWHIITENHa, ypaBHeHUEe DiHIITelHHa 11 ¢portodddexra, nepsulil u
BTOpOH nocTynatel bopa, mpuHimn HeonpeneneHHocTH [ eii3eHOepra, 3aK0OH COXpaHEHUs 3apsa,
MaccOBOT0 YHCJIa U SHEPTUU B SIIEPHBIX PeaKLUsIX, 3aKOH PaIHOAKTUBHOIO pacaia;

17) chopMuUpOBaHHOCTh YMEHHH MPHUMEHSTH OCHOBOIOJATAIOIINE ACTPOHOMHYECKHE
HOHATUS, TEOPUU U 3aKOHBI JJIS aHAJIN3a U OOBSICHEHUS] (PU3UUECKUX MPOLIECCOB MPOUCXOAIIUX
Ha 3BE€3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEXIaJlaKTU4YECKOW Cpele; JIBUKEHUS HEOECHBIX Tell,
9BOJIIOLIUM 3Be3/ U BeceneHHoi;

18) cdopMupoBaHHOCT yMEHHI HCCIEAOBaTh W aHAIM3UPOBATH PAa3HOOOpPA3HbBIC
¢du3nueckue sIBIEHUS U CBOMCTBA OOBEKTOB, NMPOBOAUTH CAMOCTOSTEIbHBIE HMCCIEIOBAHUS B
peaIbHBIX U JIAOOPATOPHBIX YCIOBMSIX, YUTATh U aHAIU3UPOBATH XapaKTEPUCTUKU MPUOOPOB U
YCTPOMCTB, O0BACHATH NPUHIMIIBI UX pabOTHI;

19) chopmupoBaHHOCTE  MPEACTABICHUH O  METOJMAX  TOJMYYCHHS  HAYIHBIX
aCTPOHOMMYECKMX 3HAHM; BIaJeHHE YMEHUSMH CaMOCTOSTENbHO (HOPMYIMPOBATh IEIb
uccienoBaHusl (IPOEKTa), BBLABUIAaTh TUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIOJIATAIOIINX
(bu3nUecKuX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATh UX HKCIEPUMEHTAIBHBIMU CPEICTBAMU;
IUIAaHUPOBAaTh W TPOBOJAUTH (U3UYECKUE DSKCHEPUMEHTHI, OINUCHIBAaTH M aHAIU3UPOBATH
NOJYYEHHYIO IpPHU BBINOJHEHUM HKCIEPUMEHTa HH(OPMAIMIO, OIpPENeNATh JI0CTOBEPHOCTh
MOJIyYEHHOTO Pe3yJIbTaTa;

20) chopMHPOBAaHHOCTb YMEHUS pelllaTh pacueTHbIE 3a/1a4M C SIBHO 33JaHHOM U HESBHO
3a/laHHOM (PU3MUECKOM MOJENbl0: Ha OCHOBAaHMM aHallu3a YCJOBHS BBIOMpATh (U3NUYECKUe
MO/JIeNIM, OTBEYAOLMe TPEOOBAHUSM 3a/1a4M, IPUMEHATh (OPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYJIaThl PU3NUECKUX TEOPHH NP UCIIOIB30BAHUM MAaTEMaTUUECKUX METO/I0B PELIEHUS 3a/1a4,
IPOBOJIUTH pacyeTbl HAa OCHOBAaHUM HMEIOIIMXCS JaHHBIX, aHAJIW3UPOBATh peE3yibTaThl U
KOPPEKTUPOBAaTh METO/Ibl PELICHHS C YUETOM IOJIyUEHHBIX Pe3yJIbTaTOB; pellaTh Ka4eCTBEHHbIE
3aaun, TpeOyrole MPUMEHEHHUs] 3HaHUM U3 pa3HbIX Pa3/ieloB IIKOJIBHOTO Kypca (U3UKH, a
TaK)K€ WHTErpaluy 3HAHUW U3 APYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIa: BBICTpAaUBaTh
JIOTUYECKYIO IIETIOYKY PACCYKIEHUH C ONOpOl Ha M3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

21) chopMUpPOBAaHHOCTh YMEHUN aHATU3UPOBATh U OLICHUBATh MOCIEACTBUS OBITOBOI M
IIPOU3BOJICTBEHHOM J1€ATEIHbHOCTH YEJIOBEKa, CBSI3aHHON ¢ (PM3MYECKUMU MPOLIECCaMU, C MO3ULUI
HKOJIOTHUECKOM 6€30MaCHOCTH; PEACTaBICHUH O PALlMOHATIBHOM ITPUPOIOIIONIB30BAHUH, a TAKKE
pa3yMHOM HCIIOJIb30BAaHUM JOCTHKEHUH HAyKW M TEXHOJIOTMHA JJisl JaJbHEWIIEro pa3BUTHUS
4eJI0BEYECKOI0 O0IECTBa;

22) OBIaJCHWE pa3MIHBIMH CIocoO0amMu paboThl ¢ uWHpopMaIued (U3HIECKOTO
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COJICpKaHUsI C WCIIOJIb30BAaHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHHA, pa3BHTHE
YMEHHI KPUTUYECKOTO aHaIN3a U OIEHKU JOCTOBEPHOCTH IMOJIydaeMoi nH(popmanmm;

23) oBJIaZICHWE OPTaHU3AIMOHHBIMU M TTO3HABATEIEHBIMA YMEHUSIMH CaMOCTOSTEIBHOTO
NpUOOPETEHUs] HOBBIX 3HAHWHW B  TMPOILECCE BBHIMOJTHCHHWS TPOSKTHBIX U y4eOHO-
UCCIICIOBATEIIbCKUX paboT, YMEHUSMH padOTaTh B TPYIIE C BBINOJIHCHUEM Pa3IHYHBIX
COLIMATILHBIX POJICH, MIIAHUPOBATH PAOOTY TPYIIIBI, PALIMOHAIBHO PACIIPENCTATh ACSITEILHOCTD B
HECTaHJAAPTHBIX CHUTYAllHsX, aJCKBATHO OICHHMBATH BKJIAJ KAXKIOTO W3 YYaCTHUKOB TPYIIIHI B
peleHre paccMaTpUBaeMOK POOIIEMBI;

24) chopMHpPOBAaHHOCT, MOTHBALUKU K Oyaymied mpodecCHOHaIbHON NeITeIbHOCTH TI0
CHEIHUATBHOCTIM (DPU3UKO-TEXHUYECKOTO TPOQHIIS.

3. COAEPXKAHUE YYEBHOI'O IPEJIMETA ®U3UKA
(YIT'JIIYBJIEHHBIM YPOBEHD)

Paznen 1. Hayunblii MeTO MO3HAHNUSI IPUPO/BI.

dusnka - QyHraMeHTarabHas Hayka o mpupoje. Hayunelif MeTol MO3HAHUS U METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKcIIepUMEHT M Teopus B Mpolecce Mo3HaHus npupoasl. Habmoaenue u sKkcnepuMeHT B
¢dusuke.

CrniocoObl u3MepeHust (PU3MUECKUX BEIMYUH (QHAJIOTOBbIE U LIU(POBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocTu nu3MepeHuil pu3nuecKux BeNUUYHH (a0COIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUH W TPOLECCOB (MaTepHaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UIealIbHBIN I'a3, ToueuHbIH 3apsana). ' unoreza. duznueckuii
3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. DHU3HUECcKas TeOpusl.

Pone m mecto ¢u3uku B (HOPpMHUPOBAHMM COBPEMEHHOH HAayuyHOW KapTHHBI MHpa, B
NPAaKTUYECKOHN e TEIbHOCTH JIFOACH.

DKCIIepUMEHT, 1a00opaTopHble PadOThl, IPAKTUKYM.

W3mepenne cuibl TOKAa W HANPSDKEHHS B IIENM TOCTOSHHOTO TOKA IPH OMOIIU
aHaJIOTOBBIX U LIU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ 1M (POBOIi Taboparopueil mo pusuke.

[Tpumeps! u3mMepeHns GU3NYECKUX BEIUYHUH MPU MOMOIIM KOMIIBIOTEPHBIX JAaTYMKOB.

Pasznea 2. MexaHnuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBuKeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOro ABmkeHus. Cucrema
OTCUeTa.

[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.

Pagnyc-BekTop MaTepuaibHOW TOYKHM, €ro NPOCKIHH HAa OCH CHUCTEMbI KOOpJHHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb, MIHOBEHHAash CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe NepeMelleHnil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOIMHENHOE IBUKEHNE. 3aBUCUMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepHaIbHON TOYKH OT BpEMEHHU U UX rpaduKH.

CBobosnHoe maneHue. YcKopeHue cBoOoaHOro majaeHus. J[BuwxkeHue Tena, OpOLIEHHOTO
MIOJ] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPEHUS MaTePUaTbHON TOYKU
OT BpEMEHH U UX TpauKu.

KpuBonuneirinoe nemxeHue. J[BUKeHHE MaTEPUATIBHOW TOYKH MO OKPYKHOCTH. YTJIOBast
U JTUHEHHas ckopocTh. lepuoa m gactota obOpamenus. LleHTpocTpemuTenbHOe (HOPMAIbHOE),
KacaTesbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: CIHUIAOMETD, JBUKEHUE
CHapsI0B, IIETHBIC, IIIECTEPEHYAThIC U PEMEHHBIE TIEpeIadl, CKOPOCTHBIE TU(THI.
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JleMoHcTpanum.

Mopenb cucTeMbl OTCYETa, WIUTIOCTpAlUsl KHHEMAaTHUYECKUX XapaKTEPUCTHK JABUKECHUSI.
CrocoOBI UCCIIENOBAHUS IBUKECHUN.

Wnnroctpamust  mpenenbHOro  Imepexoja M M3MEpPEeHHE MIHOBEHHOM  CKOpPOCTH.
[IpeoOpa3zoBaHue IBHKEHHH C UCIIOIB30BAaHHEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBmxeHus Tena, OpOIeHHOTo MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

[IpeobOpaszoBanue yriioBOK CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTeH, TPACKTOPHI, CKOPOCTEH TBMIKEHUS OJHOTO M TOTO )K€ Tela B Pa3HbIX
CHCTEMaX OTCUETA.

DKCIEPUMEHT, J1aDOpaTOPHBIC PAOOTHI, MPAKTHKYM.

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C IIEJIbIO ONPEETICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHUs TpuU TPSAMOJMHEHMHOM pPaBHOYCKOPEHHOM JBMIKEHHUU I10
HaAKJIOHHOM IINIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBHYKEHUU.

N3mepenue yckopeHusi CBOOOTHOTO TaIeHUS (PEKOMEHI0BAHO UCTIONB30BaHUE IU(POBOI
nabopaTopun).

N3ydenne nBuKeHHS TeIa, OPOIICHHOTO TOPH30HTAIBHO.

[IpoBepka rumoTe3bl 0 MPSIMON MPOMOPIUOHATBLHONW 3aBHCHUMOCTH MEXIY AAbHOCTHIO
MOJIETA U HAYaJIbHOW CKOPOCTBIO TEJIA.

N3ydenue nBukeHHs Teja M0 OKPYKHOCTH C TOCTOSTHHOM MO MOZYJI0 CKOPOCTBIO.

UccnepoBanue 3aBUCUMOCTH Tepuoja OOpalieHuss KOHUYECKOrO0 MasTHUKA OT €ro
napameTpOB.

Tema 2. Jlunamuxa.

IIepBeb1it 3akoH HeroTona. IHeprnaneHble cucTeMsl oTcueTa. [I[puHIMII OTHOCUTEIBHOCTH
["anunes. HemnepuinanabHble CHCTEMBI OTCYETa (ONpeaeTeHIEe, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akon HeloToHa 114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HprOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON U MHEPTHOW MacCCHI.

Cuna T1spKecTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil MmupoThl. J[BHXKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, nBuwxkyierocs ¢ yckopenueM. Cuiia
Tpenust. Cyxoe TpeHue.

Cuna TpeHus CKOJNbXeHUs U cuia TpeHus mnokos. Kosdoumment tpenus. Cuia
CONPOTHUBIICHUs INPU JBHKECHHM Tella B JKUIKOCTU HIIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEIIBHOTO JBHYKEHUS.

HNasnenue. I'mapocrarnueckoe gasieHue. Cuna Apxumena.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: IMOAIIMITHUKY, BUKEHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMOHCTpanuu.

Habntoienue ABMKEHUS TeJl B MHEPLUAIbHBIX U HEHHEPIHAIBHBIX CUCTEMax OTCYETa.

IIpuHIUIT OTHOCUTEIIBHOCTH.

Kauenne nByX HHIMHIPOB WM IIAPOB PA3HOM MACCHl C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLIUAIBHONU CUCTEMBI OTCUYETA.

CpaBHeHHE PaBHOICHCTBYIONIECH MPUIIOAKEHHBIX K TEJTY CHJI C TPOU3BEAECHUEM MACCHI TEJa
Ha €r0 YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHiI, BOBHMKAOIINX B PE3YJIBTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc 1o B3auMOACHCTBUIO.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOIbEME U TTAJICHUH.
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LlenTpobexHble MEXaHU3MBI.

CpaBHEHHUE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

DKCIEPUMEHT, JTa0OpaTOpHBIC PAOOTHI, MPAKTHKYM.

W3mepenne paBHOJCHCTBYIOIIEH CUJI IPH IBMKEHUHU OpPYCKa 110 HAKIIOHHOM MJI0CKOCTH.

[IpoBepka ruMoTe3bl O HE3aBHUCHUMOCTH BPEMEHHU IBI)KEHHUS OpycKa MO HAKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €r0 MAcCHhI.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)XKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMauu.

W3ydenue nBUKEHHS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JErKuil OI0K.

N3mepenue koagdunueHTa TpeHus M0 BEIUMYHUHE YTI0BOro K03 uirenta 3aBUCUMOCTH
FTP(N).

HccnenoBanme ABMKeHHS Opycka 1O HAKJIOHHOM IUIOCKOCTH C  TEPEMEHHBIM
K03 dunrenTom Tperus. M3yuenne ABMKEHMS rpy3a Ha By C TPEHUEM.

Tema 3. Cmamuxa meepoozo mena.

AbcomotHO TBepaoe Teno. [locTynarenbHoe U BpallaTesibHOE IBUKEHNE TBEPOrO Tela.
MoOMEHT cuiibl OTHOCHUTENBHO Ocu BpaieHus. [lneuo cumbl. CrnoxeHue Cuil, IPUIIOKEHHBIX K
TBepAOMy Teny. LleHTp Tskectu Tena.

YcnoBus paBHOBECUS TBEPAOTO TeEA.

YcroitunBoe, HeyCTOIHUMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHudeckue ycTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHUITEWH, CTPOUTEIbHBIA
KpaH, pelieryaTble KOHCTPYKIUH.

JleMoHcTpanuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecHs.

DKCIIepUMEHT, 1a00opaTopHble PadOThl, IPAKTUKYM.

HccenenoBanue ycinoBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLCHHUS.

KoHcTpynpoBanue KpOHIITEWHOB U pacyeT CUJl YIIPYTOCTH.

N3yuenne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO ILIOIIAIb OIIOPHI.

Tema 4. 3akonbl coxpaneHnus  mexamuxe.

NMnynsc MaTepuanbHOM TOYKH, CUCTEMBl MAaTEpUAIbHBIX TOYEK. LIEHTp mMacc cucTeMsbl
MaTepHUalbHBIX TOUEK. Teopema 0 JBHKEHHUH LIEHTpa Macc.

NMiynbsc cuiibl 1 UI3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MomeHT uMIynbca MaTepuaJbHOW TOYKH. IIpencraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX IOJISIX.

Pabora cwibl Ha MaloOM M Ha KOHEYHOM IepeMelleHnd. ['papuueckoe npeacTaBieHue
paboThI cuiibl. MOLITHOCTh CUJIBI.

Kunernueckast sHeprusi MarepuaibHOil Touku. Teopema 00 M3MEHEHUM KUHETHYECKON
SHEPIrUU MATEPUATILHON TOYKH.

[TorenumaneHple 1 HENOTEHIMANbHBIE cUibl. [loTeHnManbHas sHeprus. lloreHumansHas
SHEprus ynpyro aegpopMHpoBaHHOW MpyxkuHbI. [loTeHIManbHas SHeprus Tejaa B OJHOPOIHOM
rpaBUTAaMOHHOM TToJie. [loTeHnmanbHass sHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckast CKopocTh. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b pabOThl HEMOTEHIUANBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW SHEPTrUU CHCTEMBbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTHM.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bepHYyIIN 1 UACATbHOW HKUIAKOCTH
KaK CJIEJICTBHE 3aKOHA COXPAaHEHUs MEXaHUYECKOU YHEPTUH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: TBHKEHHE PAKET, BOJOMET,
KoIep, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHWE Ha KOHbKaX.

JleMoHcTpanum.
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3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBuxkeHue. Mi3mMepeHre MOITHOCTH CHJIBI.

W3meHnenue sHeprun Tejaa Mpu COBEPIIEHUN PaOOTHI.

B3anMHbIe npeBpalleHdss KUHETUYECKOM M ITOTEHIUAIbHOW SHEPIHi IIPU IEHCTBUM HA
TEJIO CUJIbI TSDKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepPruy Ipu CBOOOIHOM T/ ICHUU.

DKCrepuMeHT, 1ab0paTopHbIe padOThI, MPAKTUKYM.

N3mepenne umnyibca Teaa 110 TOpPMO3HOMY ITyTH.

W3mepenue cuiipl TATH, CKOPOCTU MOJIEITH JEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHIIBIL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECHCTBUH.

N3mepeHne KNHETUYeCKOW SHEPTUU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMS IOTEHIIMAJIBHOM 3HEPIrUyU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenre pabOThI CHIIbI TPEHUS MPHU JABMKEHUU Tella TI0 HAKJIOHHOM MIIOCKOCTH.

Pasznea 3. MoJsiekyasipaasi pu3duKa ¥ TEPMOJUHAMHUKA.

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYECKOU MeOPUL.

OcHOBHbBIE TOJIOKEHHST MOJIeKyIsipHO-KuHeTHueckod Tteopun (MKT), ux onbsiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEeHHE. XapaKTep JIBMIKCHHS W B3aMMOJCHCTBHS
YacTHI] BellecTBa. Moaenu CTpOeHUs ra30B, )KUJIKOCTEH U TBEPABIX Tel U 00BSICHEHHE CBOICTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoragpo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl ee u3mepenus. lllkamna Temmepatyp
Lenbcus.

Mognenp wuJ€anbHOrO Ta3a B MOJIEKYSIPHO-KMHETHYECKOM TEOpPUM: 4YacTHUIbl rasa
JBUKYTCS Xa0TUYECKH U HE B3aUMOJECHUCTBYIOT IPYT C JPYTOM.

I'a3oBeie 3akoHBL. YpaBHeHHe MennaeneeBa-Knanelipona. AOComIOTHas TemIeparypa
(wkanma Ttemnepatyp KenbBuna). 3akon Jlanerona. M3ompoueccsl B HAeadbHOM rase cC
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHue U30IPOLECCOB: N30TEPMA,
u30xopa, nzodapa.

CBsi3p MEXJy JaBICHHEM U CpeAHEH KHHETUYECKOW »HHEeprueil MocTynaTelIbHOTO
TEIUIOBOTO JIBMKEHHMS MOJIEKYJI HACaJbHOIO Ta3a (OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH UICAILHOTO ra3a).

CBs3b  aOCONIIOTHOW  TeMmepaTypbl TEPMOAMHAMHYECKOM CHCTEMBI CO  CpeIHei
KMHETUYECKOW SHEpTUell MOCTYNaTeNbHOI0 TEIIOBOTO IBUYKEHHS €€ YaCTHII.

TexHuueckue yCTpOHCTBA M TEXHOJOIMYECKHE HPOLECCHl: TepMOMETp, Oapomerp,
MOJIyueHUE HAHOMATEePUaJIoB.

JleMOHCTpanuu.

Monenu 1BUKEHUS 4aCTHUIl BEIIECTBA.

Mogens OpOyHOBCKOTO JBHXKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoyHOBCKOTO BHKeHUs. Auddy3ust xuaKocTei.

Mogens onbita LltepHa.

[IpuTsxeHne MOJEKYII.

Mogenu kpucTaIMueckux penetok. HabmoneHue u uccinejoBaHue U30IpoIeccoB.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, MPAKTHUKYM.

HccnenoBanue npoliecca yCTaHOBJICHHUS TEIUIOBOTO PAaBHOBECHS ITPH TETIIIO00OMEHE MEXKITY
ropst4eil ¥ X0JIOJHON BOJOM.

W3yuenne u30TEpMHUECKOro Tmporecca (PEeKOMEHIOBAaHO MCIIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3ydeHne n30XopHOro mpouecca.

N3ydenne nzobapHoro npoiecca.

IIpoBepka ypaBHEHUsI COCTOSTHUS.
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Tema 2. Tepmoounamuxa. Tennogvie mauiumbsi.

Tepmonunamuueckas  (TJl)  cucrema.  3agaHue  BHEIIHMX — YCJIOBHM i
TEepMOJIMHAMUYECKON  cucTembl. BHemHue ©  BHYTpeHHME mapaMmeTpbl. [lapamerpsl
TEPMOJIMHAMUYECKOIN CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJIMYMH, OMUCHIBAIOIINX €€ COCTOSIHUE Ha
MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano TepmoanHamuku. CaMonpou3BoiibHas pejlakcalus TepMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mognens wuaealbHOrO ra3a B TEPMOJMHAMUKE - CHCTEMa YpaBHEHHWI: YypaBHEHUE
MenneneeBa-Kianeiipona U BbIpaXeHUE JI1 BHYTPEHHEW SHEPruu. Y CIOBHUS NMPUMEHUMOCTU
3TOM MOJENM: HHU3Kas KOHLEHTpauusi YacTULl, BBICOKME TeMmIleparypbl. Brlpaxenue nis
BHYTPEHHEHN 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Ira3a.

KBazucrarnueckue u HeCTaTH4ECKUE IPOLIECCHI.

OneMeHTapHas paboTa B TepMOAMHAMHUKE. Beruucienue paboTsl 1o rpaduky mnporecca Ha
pV-nuarpamme.

Temnonepenaya kak crnoco0 M3MEHEHHsT BHYTPEHHEH JHEPTrUU TEPMOIMHAMHUYECKOM
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3TyUCHHE.

KomnyectBo Ttemnorsl. TemnoemkocTs Tema. YienbHas M MOJISIPHAs TEIJIOEMKOCTH
BEILLIECTBA. YpaBHeHHE Mailepa. YienbHas TemioTra cropaHus TomuMBa. Pacuer koimuecTBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM mporecce.

[lepBriii 3aK0oH TepMoauHAMHUKU. BHyTpeHHss sHeprus. KomudyecTBo TemnoTsl U paboTta
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEepMOJIMHAMHMKM JUIsl PAaBHOBECHBIX IIPOLECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKONW CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl ajauadara.
AOcomoTHas Temneparypa.

Btopoii 3ak0H TepMOJMHAMMKY ISl HEPAaBHOBECHBIX IPOLECCOB: HEBO3MOXKHO IE€pPENaTh
TEIUIOTy OT 0Oojiee XOJNOIHOTrO Tena kK Oonee Harperomy 6e3 kommencanuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpuniuner aeiictBus TemnoBbix mamuH. KIIJ. Makcumanbnoe 3nauenue KIIJ. [{uxn
KapHo. Dkonoruueckue acreKkThl UCTIOIb30BAHMS TEIUIOBBIX JBUraTeseil. TermnoBoe 3arps3HeHue
OKPY’KaroIlle Cpefbl.

TexHnuyeckue yCcTpoHCTBA M TEXHOJOTUYECKHE MPOLIECCH: XOJOAUIbHUK, KOHIULIUOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUTATEeNH, MapoBas TypOWHA, TOTYyYEHHE CBEPXHU3KHX
TeMIeparyp, YTHWIM3alus "TEIIOBBIX' OTXOJOB C MCIOJNb30BAaHHUEM TEIUIOBOTO HAacoca,
YTUIU3alUsg OMOOPTraHUYEeCKOrO TOTUIMBA JJIs BEIPAOOTKH "TETUIOBOM" M DIIEKTPOIHEPTUH.

JleMoHcTpanum.

H3meHneHue TemmnepaTypsl PU aInadaTHuECKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHEHME YIENbHBIX TEMIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEH SHEPIHH.

HccnenoBanue aanabaTHOro mnporecca.

KommbrorepHbie MOIEH TETUIOBBIX JTBUTATENCH.

DKCIepUMEHT, 1ab0paTOpHbIe paOOThI, MPAKTHKYM.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnegoBanue npouecca OCThIBaHUS BEIIECTBA.

WccnenoBanune aquabaTHoro mporecca.

N3yuenue B3aMMOCBS3U SHEPTUHM MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUSL U TEMIIEPATYPhI
KHIIEHHS JKHUIKOCTEM.

Tema 3. Aepecamuvie cocmosinus eewgecmsa. Dazosvie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcauusa. lcmapeHue u KumeHue. YIenbHas TEIJIOTa
napooOpa3zoBaHusl.

Haceiiennsle 1 HeHachbllleHHble Tapbl. KauecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO TIapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BheMa HACBIIIEHHOTO

25



napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIHHAS BIIAXKHOCTb.

Tsepnoe Teno. Kpucrammmaeckue u amopdHbIe Tena. AHH30TPOIHUS CBOWCTB KPUCTAIIIIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TeroTa miasineaus. Cyonumanus.

Hedbopmarmu TBepaoro tena. Pactsokenune m cxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TemnoBoe pacmmpeHue )XUIKOCTEN U TBEPIbIX Tel, 00beMHOE U JIMHEWHOE paclIupeHue.
AHTapMOHHU3M TEIIJIOBBIX KOJICOAHUI YaCTUII BEIMIECTBA KaK MPUYHHA TETUIOBOTO PACIITUPEHUS TEI
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHepruu B (a3oBBIX Iepexojax. YpaBHEHUE TEIUIOBOro OajaHca.
[ToBepxHOcTHOE HaTshkeHHE. Kod(p(UIMEHT MOBEPXHOCTHOTO HAaTsHKeHHs. KanuuispHbie
ABJICHMS. JlaBlieHne 1o UCKPUBJIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOICTBA M TEXHOJOIMYECKHE IIPOLECCHI: JKMJIKHE KpPUCTAJLIBL,
COBPEMEHHBIE MATEpUAJIbI.

JleMoHcTpanuuu.

TenoBoe pacimupeHnue.

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATsKEHUSA. OMBITHI ¢ MBUIBHBIMU TJICHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HeHbIOTOHOBCKOM KMIKOCTH.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMYECKOTO BEILIECTBA.

Bunst nehopmanmii. Habmronenne mansix nedopmanuii.

DKCIepUMEHT, 1a00paToOpHbIe paOOThI, TPAKTHUKYM.

N3yuenne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHOM TEIIOTHI IIJIaBACHUS JIbA.

N3yueHne CBOMCTB HACHIICHHBIX I1APOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OI[EHKA MacChl TApOB B TOMELICHHH.

N3mepenne kod¢duiinerTa mnoBepXHOCTHOTO HATSHXKEHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH iehopmManiuy pe3suHOBOro o0pasia OT NPUIIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexkmpuueckoe nore.

DnekTpu3anus Tea U €€ MPOSBICHUS. DIEeKTpUYECKU 3apsia. [[Ba Buaa 3JI€KTpHUUECKUX
3apsAa0B. [IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DIIEMEHTAPHBIN 3JIEKTPUUECKHUM 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsija.

BsaumopeiictBue 3apsnoB. Toueunsie 3apsiasl. 3akoH Kynona. Dnexrpudeckoe nojue. Ero
JIECTBHE HA 3JIEKTPUUYECKUE 3aps/Ibl.

HanpsokenHocTs  anektpudeckoro mois. [IpoOGHeiid 3apsin. JluHMM Hanps>KeHHOCTH
NIEKTpUYECKOr0 NoJist. OQHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATHUECKOrO MoJis. Pa3HOCTh NMOTEHIMANIOB U HAMpsKEHHE.
[ToTenumanpHas sHEPrus 3apsaa B JIEKTpocTaTuuecKoM noiie. [loTeHiuan 351eKTpocTaTHYecKOro
noJisi. CBsA3b HANPSDKEHHOCTH MOJS U Pa3HOCTH MOTEHLMAIOB AJI 3JIEKTPOCTATHUECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI Cynepno3uIUK SJIEKTPUUECKUX MOJIeH.

ITone Toueunoro 3apsina. [lonme paBHOMepHO 3apspkeHHON cdepsl. [lone paBHOMEpPHO
3apsOKEHHOTO TO0 00bemy 1mapa. [lose paBHOMEpPHO 3apshKEHHON OECKOHEYHOH IUIOCKOCTH.
KapTunbl TMHUI HANPSY)KEHHOCTU ATUX MOJIEH U 3KBUMIOTEHIIMATBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM TOJIE. Y CIOBHE paBHOBECUS 3apsAA0B. JUANEeKTpUKH

26



B DJIEKTPOCTATUYECKOM IIOJIE.

JlusnexTpudeckasi IPOHUILIAEMOCTh BEILIECTBA.

Konpencarop.  DJEKTpOEMKOCTh  KOHJAEHCATOpa.  DJIEKTPOEMKOCTh  IIJIOCKOIO
KOHJIEHCATOopa.

[lapannensHoe  coeauHeHwe  KoHJeHcaTopoB.  [locienoBaTtenbHOe — COEOUHEHHE
KOHJIEHCATOPOB. DHEPrusl 3apsuKEHHOIO KOHJeHcaropa. JIBHKeHue 3apsyKeHHOW 4YacTULbl B
OJIHOPOJHOM 3JIEKTPUUECKOM TOJIE.

TexHnuyeckue ycTpoHCTBAa M TEXHOJIOTMUYECKUE IPOLECCHI: AIEKTPOCKOIL, IEKTPOMETP,
JJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE JIEKTPOIIPHUOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
I'paada.

JleMoHcTpanuuu.

YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

DNEKTPUUECKOE T0JIE€ 3apsKEHHBIX IIAPUKOB. DJIEKTPUYECKOE I0JIE ABYX 3apsDKEHHBIX
IJTACTHH.

Monens anekTpocTaTuaeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JIEKTPUUECKOM TIOJIE.

DnexTpocTaTUuecKas 3aluTa.

VY eTpoicTBO U IeHCTBHE KOHJIEHCATOPA MOCTOSSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOAAM IUIACTHH,
pacCcTOSHUS MEXy HUMU U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus EeKTPUYECKOro oIS 3apsKEHHOT0 KOHAEHCaTopa.

3apszKa 1 pa3psika KOHAEHcaTopa 4epe3 pe3ucTop.

DKCIepUMEHT, 1a00pPaTOPHbIE paOOThI, MPAKTUKYM.

OrneHka cul B3aUMOJEHCTBHS 3apsKEHHBIX Tell.

Habnronenne npeBpaiieHns SHEPTHH 3apsHKEHHOTO KOHACHCATOPA B SHEPTHIO M3TyUEHUS
CBETOJINO/IA.

N3ydenue nporekaHus TOKa B LIETIH, COJIEPKaIe KOHAEHCaTop.

Pacnipenenienrie  pasHOCTH TOTEHIHUANOB (HANPSOKEHHs]) TPU  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOpA Yepe3 pe3nucTop.

Tema 2. [locmosannuwiii 51eKmpudecKuti mox.

Cuna Toka. IlocTostHHBINH TOK. YCIOBHSI CYHIECTBOBAHUS MOCTOSIHHOTO 3JEKTPUUECKOIO
TOKa.

Wctounuku Toka. Hanpskenne U u 3JIC. 3akon Oma 1t ydacTka LETH.

ONEKTPUYECKOE  CONPOTUBIEHHE.  3aBUCUMOCTb  CONPOTHUBIEHUS  OJHOPOJIHOTO
IPOBOJAHMKA OT €ro JUIMHBI M IUIOLIaJW TONEPEYHOro CeueHUs. YENbHOE CONPOTHUBIIECHUE
BELIECTBA.

[TocnenoBarenbHOE, NapajuIeIbHOE, CMEIIAHHOE COEJUHEHHE NPOBOJHUKOB. Pacuer
pa3BeTBIIEHHBIX MeKTpuueckux nene. [Ipasuia Kupxroda.

Pabora anexkrpuyeckoro Toka. 3akoH J[xoyns-Jlenna.

MOUTHOCTb 3JIEKTPHUUECKOro ToKa. TernsoBas MOLUIHOCTb, BbIJIENsgeMasi Ha pe3ucTope.

OJIC u BHyTpeHHEE COINPOTHBJICHHE HCTOYHHMKA TOKa. 3akoH OMa Ui TIOJTHOU
(3aMKHYTOHM) »JeKTpuuyeckod menu. MoIHOCTh HCTOYHMKA Toka. KopoTkoe 3aMblkaHue.
Konzgencarop B 11enu NoCTOSIHHOTO TOKA.

TexHnyeckue yCTpPOHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CYETUHK 3JIEKTPUUECKOM SHEPTUH.

JleMoHcTpanuu.

W3mepenue cuiibl TOKa M HAMIPSIKEHUSL.

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKa OT HampsDKEHUS IS PE3UCTOpa, JIaMITbI
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTh COINPOTHBIICHUS IMJIUHIPUUECKUX MPOBOJHUKOB OT JJIMHBI, IJIOLIAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.
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HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT COMNPOTHUBICHUS MPU MOCTOSHHOM
HATIPSDKEHUH.

[Ipsamoe nzmepenue IJIC.

Koporkoe 3amblkaHue TaJlbBAHMYECKOTO AJIEMEHTa U OLEHKAa BHYTPEHHErO
COIPOTUBIICHUS.

CrniocoOpl coenHeHus1 ICTOYHUKOB Toka, D/1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIIOB MEX/1Y MOJIOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA
B LICTIH.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

HccnenoBanue cMemaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaeapHOro CopoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HaIPsDKEHUS U1 JIaMITbl HAKaTUBaHMUSL.

VBenuuenue npejesna u3MepeHust amnepMmerpa (BoiIbTMETPA).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS UCTOYHUKA TOKA.

Hccnenosanue 3aucumoct J/1C ranbBaHMUECKOI0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1Y IIOJIFOCAMU HCTOYHUKA TOKA OT CHUJIBI TOKA
B IEMH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnexkTpuyeckass IMPOBOJAUMOCTh PA3IMYHBIX BELIECTB. OJIEKTPOHHAs IPOBOJUMOCTb
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHUBIEHUS  METALIOB  OT  TEMIEpPaTyphl.
CBepXITpOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonnuku. CoOCTBEHHass W INpPUMECHas HPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CsaoiicTBa p-n-nepexoxa. [TomynpoBoiHUKOBbIE TPUOOPBI.

DNEeKTpUYECKU TOK B 3JEKTPOJIUTAX. DIEKTPOJUTHUYECKAsT AUCCOLMALIUSA. DICKTPOJIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

Onexkrpudeckuif TOK B razax. CaMOCTOSTENbHBIH M HECAMOCTOSTEIbHBIA pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnuyeckue ycTpoOHCTBA W IPAKTUYECKOE NPUMEHEHHE: Tra30pa3psaHble JaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TPaH3UCTOp, (HOoTOaMON,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

JleMOHCTpanuu.

3aBUCUMOCTh COIPOTHBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

3axoHbl a5ekTpoauza Dapazes.

HckpoBoii paspsii 1 IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE IPOBOJIMMOCTH METAIIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

DKCrepuMEHT, 1a00paToOpHbIE paObOThI, TPAKTHUKYM.

Habmonenue snextponuza. M3Mepenue 3apsaa ogHoBaneHTHoro moHa. MccnenoBanue
3aBHCUMOCTH COIPOTUBIEHUS TEpPMOpE3UCTOpa OT Temmneparypbl. CHATHE BOJIbT-aMIIEPHOU
XapaKTEepUCTUKU AUOAA.

Tema 4. Macnumnoe no-e.

B3aumoneicTBue NOCTOSTHHBIX MarHUTOB M IIPOBOJAHMKOB C TOKOM. MarHuTHoe Moie.
BekTop MarHuTHON MHAYKIMK. [[prHIMN Cynieprio3uMy MarHUTHBIX ITOJIeH. JINHUM MarHUTHON
WUHAYKLHH.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKH U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, ee HampaBiienne u Monynb. Cuna JlopeHila, ee HampaBlIeHHE U MOIYIb.
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JIBm>KeHue 3apssKeHHOW YacTHITHI B OJJHOPOJHOM MarHUTHOM Toste. Padota cuitel Jlopenna.

MarnuTHoe noje B BeuiectBe. PeppoMarHeTUKU, apa- U TuaMarHeTUKH.

TexHudeckue yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: IMPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
3JI€EMEHTapPHBIX YaCTHII.

JleMoHcTpanuuu.

Kaptuna nuHUN HMHIYKOIMUW MarHUTHOTO IIOJIS IMOJIOCOBOTO M MOJKOBOOOPA3HOIO
MMOCTOSIHHBIX MAarHUTOB.

Kapruna nuHMI MAarHMTHOM MHAYKUMHM TOJIS JUIMHHOTO HPSMOTO IPOBOJAHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYLIIKH C TOKOM.

B3anmozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa. [leficTBue CUiibl

JlopeHLia Ha MOHBI AJIEKTPOJIUTA.

Habunroienue ABM>KEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT ACHCTBUS IIEKTPOU3MEPUTEIBHOTO MPUOOPA MATHUTOIIEKTPHUIECKON CHCTEMBI.

DKCIepuMEHT, 1a00paToOpHbIE pabOThI, MPAKTHUKYM.

HccenenoBanue MarHuTHOTO MOJIS ITIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONUCTB (heppoOMarHeTUKOB.

HccnenoBanue neicTBUS OCTOSIHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HA OCHOBE MU3MEPEHMS CHIIbI AMITepa.

Tema 5. Dnekmpomacnumuas UHOYKYUSL.

SBneHue snekTpoMarHUTHOW MHAYKUMH. 1loTok Bekropa MarHuTHOM mMHAYKIMU. DJC
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexkrpuueckoe none. Toku
Ddyko.

O/1C uHAYKIMU B IPOBOAHUKE, IBUKYILIEMCS] B OJJHOPOJIHOM MarHUTHOM I10JIE.

IIpaBuio Jlenua.

NunyktuBHOCTh. Karymka HMHIYKTHBHOCTH B LENU IIOCTOSIHHOIO TOKAa. fIBieHHE
camounaykuu. 3/1C caMonHayKIUU.

DHeprus MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHME IIPOLECChl: HWHIYKLIHOHHAsA I€db,
COJICHOU]I, 3al1UTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM I10JI€ 3E€MJIH.

JleMoHcTpanum.

Habmtoienue sSBiaeHMs 3JEKTPOMAarHUTHON MHTYKITUH.

Uccnenoanmne 3aBucumoctd OJC MHAYKIMHM OT CKOPOCTH HM3MEHEHHS] MarHUTHOIO
MIOTOKa.

[IpaBuio JleHna.

[Tagenne MarauTa B alFOMUHUEBON (MeAHOM) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Hccnenosanue 3apucumoct J/]C caMOMHAYKIIMK OT CKOPOCTH M3MEHEHHUS CHJIBI TOKA B
LEIN.

DKCIepUMEHT, 1a00paTOpHbIe paObOThI, MTPAKTHUKYM.

HccnenoBanue sSBIeHUs 31€KTPOMarHUTHON MHIYKIUU.

Ornpeznenenyne UHIYKIUA BUXPEBOIO MArHUTHOTO TOJIA.

HccnenoBanue SBIeHUs CaMOMHIYKIUN.

COopka Mo/ieH IEeKTPOMArHuTHOT'O TeHepaTopa.

Pa3nen 5. Kojiebanusi u BOJIHBI.

Tema 1. Mexanuueckue konebanus.

Konebarenpuas cucrema. CBOOOIHEIE KOJIEOAHHS.

lapmonnueckne  konmebanusa. KuHematmdueckoe U JUHAMHUYECKOE  OIMHCAHUE.
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OHepreTUyecKoe ONUCaHue (3aKOH COXPaHEHHsI MEXaHUUYECKON SHEpIrun ). BeiBo1 TMHAMHUYeCKOro
OTHCaHMsI TAPMOHUYECKHUX KOJIeOaHUH U3 UX SHEPTeTHUECKOT0 U KHHEMATUYECKOTO OMMCaHMUS.

AmMrmuntyna u ¢aza konebanuii. CBs3b aMIUIMTYAbI KOJICOAHWI MCXOMHON BEITHMYHUHBI C
aMIUTUTYAaMU KoJjieOaHMi ee CKOpoCTH M yckopenus. Ilepuox u wactora konebanuid. [lepuon
MaJIbIX CBOOOHBIX KOJIEOaHUH MaTeMaTHYECKOr0 MasiTHUKA.

[lepron cBOOOHBIX KOTEOaHMI TPYKUHHOTO MasITHUKA.

Ilonatue o 3aryxaoommx KosieOaHusAX. BbIHyxIeHHble KojeOaHus. Pe3zoHaHc.
Pe3zonanchas kpuBas. BnusHue 3aTyxaHus Ha BUJ pe30HaHCHON KPUBOM. ABTOKOIEOAHMS.

TexHnyeckue ycTpoHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: METPOHOM, 4Yachl, Kadellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

JleMoHcTpanuuu.

3anuce KojaedaTeIbHOrO ABHKEHHUSL.

Habnronenne He3aBHCHMOCTH TEpHOJIa MANIbIX KOJICOAHUH rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarolux KojaeOaH!i U 3aBUCUMOCTH IIEpU0J1a CBOOOAHBIX KOJICOAaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue kosebaHuil Ipy3a Ha MAacCUBHOM NpYXHHE C I€JIbl0 (OpMUPOBAHUS
npeCTaBICHUN 00 HeaTbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUuM MPH KoJIeOaHUAX Ipy3a Ha IPY>KUHE.

HccnenoBanue BoIHYKIEHHBIX Kosiebanuil. Habmonenne pe3onauca.

DKcIIepUMEHT, 1a00opaTopHble pabOThl, IPAKTUKYM.

W3mepenue neproaa cBOOOIHBIX KOJIeOAHMI HUTSHOTO U MPY)KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Tejla B X0Jie KoeOaHui Ha yIIpyroM MojBece.

W3ydeHnue qBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOIUX KoieOaHuil.

HccnenoBanue BbIHYKICHHBIX KOJIeOaHUH.

Tema 2. Dnekmpomacnummusle KO1eOAHUA.

Koneb6arenbupiii koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHHS B UIACAITHHOM
konebatenbHOM KOoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIBI 3apsija KOHJEHcATopa ¢
aMIUIMTY/I0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYpE.

3aryxamoIlue JJIeKTPOMarHuTHble KojieOaHus. BbIHYXIEHHBbIE 3IIEKTpPOMarHUTHBIE
KoJie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh TEPEMEHHOr0 TOKa. AMIUIMTYIHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS PU Pa3IUdHOi hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHU.

CunyconaabHbIN TEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa HHIYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOTO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanvubiii Tpanchopmarop. [IponsBoacTBo, nepeaaya U moTpedIeHUE AIIEKTPUIECKON
SHEPIHH.

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTposHepruu. KynbTypa ucnonb3oBaHUA
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKHU3HHU.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: AJIEKTPUUYECKUH 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JINHUU 3JIeKTporiepeiay.

JleMOHCTpanuu.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT MHAYKTUBHOCTH M eMKOCTH KOHTYpA.

OcumiorpamMmsbl 3JIEKTPOMArHUTHBIX KOJICOaHUA.

I'enepaTop He3aTYXarOMIMX dJIEKTPOMATHUTHBIX KOJIEOAHUN.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.

BreinykaeHHbIe CHHYCOHIaTbHBIE KOIeOaHusI.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.
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Pe3onanc mpu mociaenoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU UHIYKTUBHOCTU U
KOH/JIEHCATOopaA.

VYCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3JEKTPOIIEpPEIauH.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

Nzydenne Tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIe0BAaTeIbHO COeIMHEHHbBIE KOHIEHCATOD,
KaTYIIKY U pEe3UCTOp.

Habutoienue 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMASHUMHbLE GONHDI.

Mexanuyeckue BOJIHBI, YCJIOBHMsSI WX pacmpoctpaHeHus. llomepednbie M MmpoaoibHBIE
BoJIHBL. [lepuon, ckopocTs pacmpocTpaHeHHs M AjduHA BOJHBI. CBOICTBAa MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AudpaKIus.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEH CPEIBI.

DNEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JIyU€HHUs IJIEKTPOMATHUTHBIX BOJH. B3ammuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 9JIEKTPOMAarHUTHBIX BOJH: OTpPAXCHHE, TMPEIOMIICHHE, MOJIApU3ALNS,
uHTepdepeHIms 1 TudpaKius.

[Ikana 37eKTpOMarHUTHBIX BOJH. [IpriMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TE€XHUKE U
OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuyeckue ycTpoicTBa M MPAaKTUUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pazap, paauONpUEMHHUK, TeEJIEBU30p, aHTeHHa, TenedoH, CBY-meus, ynbTpazBykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

JleMoHcTpanuu.

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

Habuntoienue otpakeHns U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny U AUPpakiud MEXaHUIECKUX BOJH.

AKYyCTHYECKUI PE30HAHC.

CBoiicTBa ynabpTpa3ByKa U €ro NpUMEHEHUE.

Habntonienne cBsi3u TPOMKOCTH 3BYKAa W BBICOTHI TOHAa C aMIUIUTYJOW M YacTOTOMN
KoJie0aHui.

UccnenoBanme CBOMCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTpPaKEHUE, MPEJIOMIICHHE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Oo6Hapyxenne nHPPaKpacHOTo U yIbTPadUOIECTOBOTO U3ITyUECHUH.

DKCIepUMEHT, 1ab0paTOpHbIe paOOThI, MPAKTHKYM.

N3yuenne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonnHeliHOE pacnpocTpaHeHUE CBeTa B OAHOPOJHOU cpexae. JIyu cBera. TodeuHbli
HCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUN B IIOCKOM
3epkane. Ceprudeckue 3epkaia.

[Ipenomnienne cBeTa. 3akoHBI MpeIOMIICHUS cBeTa. AOCOMIOTHBIH TOKa3aTelsb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTenab INpesnoMiieHHs. IoCcTOSHCTBO 4acTOTBI cBeTa M
COOTHOILIEHHUE JUIMH BOJIH MPH MEPEX0/ile MOHOXPOMATHYECKOTO CBETa 4Yepe3 I'paHully pasjeia
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JIBYX ONTUYECKUX CpE.

Xon nyueit B mpusMme. [ucnepeus cBera. CiioxHbIi coctaB 6eroro csera. Liger.

[TonHnoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa MoJHOrO BHYTPEHHETO OTPAXKEHUS.

CobOuparonue u paccenBaroliye JMH3bL. ToHKas sMH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKAasl CHJIAa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSIHUSI TOHKOH chepuueckoit
JIMH3bI OT €€ TEOMETPUU U OTHOCUTENILHOTO IOKa3aTesl IPEIOMIICHUS.

®dopmyJia TOHKOH JMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xoa iay4a, DpoLIeIUIero JUH3Y 01 IPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTUYECKOM OCH.
[Toctpoenue n300paxeHuit TOUKH U OTpe3Ka MPSMOM B COOUPAIOUINX U PACCEUBAIOLINX JMH3aX U
UX CHCTEMaXx.

Ontuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. 113 Kak onTUyeckas cucremMa.

[Ipenensl IPUMEHUMOCTH FT€OMETPUYECKOM ONTUKH.

BonnoBass onrtuka. HWHTepdepenuus cera. KorepeHTHbIE UCTOYHHKH. Y CIIOBUS
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(GEPEHIIMOHHON KapTUHE OT JIBYX KOT'€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Kiaccnueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakus ceera. JudpakunoHHas pemieTka. YcClIOBUE HaOMIOACHUS TJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonsapuzanus ceera.

TexHuueckue yCTpOHCTBA M TEXHOJIOTMYECKUE IIPOLECCHl: OYKM, JyNa, HEpUCKOIL,
dboToanmnapat, MUKPOCKOII, TPOEKIIMOHHBII aIapar, IPOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKINOHHAS PeIIeTKa.

JlemoHcTpamuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

Habnronenune momHOro BHYTPEHHETO OTpaKeHHUs. MoJenb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 ITOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB U300paXeHU B TMH3AX.

Monenu MUKpOCKOTIa, TEIEeCKOIIa.

HaGuronenne naTepdepeHInm cBera.

Habmroienue 11BeTOB TOHKUX TJICHOK.

Hab6monenue qudpakiuu cera.

N3ydenne nudpakiimoOHHON peIeTKH.

Habmtoienne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habntoienue nonspusanuu cBera.

[IpumeHeHne MOIIPOUIOB ISl U3YUEHUS MEXAaHUYECKUX HANIPSIKEHHUMN.

DKCIepuMEHT, 1a00paTOpHbIE paObOThI, TPAKTHUKYM.

N3mepenne nokasaresns IpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO PacCcTOSIHUS OT BelecTBa (Ha MpUMEpe KUJIKUX
JUH3).

N3mepenne poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonmy4yenue n3o00paXkeHHs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tonydyenne n3o00paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKONINYECKUX CUCTEM.

Habmonenne nudpakunu, nHTepdEepeHNN U TOIIpU3aIK CBETA.

N3ydeHnue nossspu3anuy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3ydenue nutepepeHuy 1a3epHOro U3Iy4eHUs Ha ABYX LIEISX.

Habmonenue aucnepcum.

Hab6mronenue u uccnenoBanne nudpakIiimOHHOTO CIIEKTpA.

W3mepenue 1MHbI CBETOBOW BOJIHBI.

[Tonydenune ciekTpa U3Iy4yeHUs: CBETOAMO/1a IPU MTOMOUIH TU(PAKIIMOHHON PELIeTKH.

Paszpnen 6. OcHOBBI crienMaIbHOM TEOPUH OTHOCUTEIBHOCTH.
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['panuubl mpUMEHUMOCTH KJIacCMYecKOM mexaHuku. [locTymnaTel crenuaibHOM TEopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  wHTepBai. lIpeoOpasoBanus Jlopenma. YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHU U COKpAIlEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEpPTruen U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTHUS TTOKOS.

TexHnuyeckue yCTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIYTHUKOBBIE NMPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YACTHII.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, MPAKTHUKYM.

OmnpeneneHre UMITYJIbCAa U SHEPTUU PEIATUBUCTCKUX YacTHIl (10 (oTorpadusmM TpeKoB
3apsKEHHBIX YACTHI] B MArHUTHOM T10JIE).

Pasznen 7. KBanTtoBas pusuka.

Tema 1. Kopnyckynsapno-601Ho60U OYaIuU3M.

PaBHOBecHOE TEIUIOBOE H3IIydYeHHE (M3IydeHHE aOCONIOTHO YEPHOTO Tena). 3aKoH
cMemienust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdexr. Onpbitet A.I'. Cronerosa. 3akoHsl poTorddexra. YpaBHeHHe DWHIITEHHA
s potodrpdexra. "Kpacnas rpanuna” porodrddekra.

JlaBnenne cBeta (B YacTHOCTH, JaBJCHHE CBETa Ha aOCOJIOTHO MOTIOIAIOUIYI0 M
abCcoMI0THO oTpaxarolyto nmosepxHocth). OnbiThl [1.H. Jlebenena.

Bonnoseie cBolicTBa yactul. Bonnsl ne bpoiisa. [[nuna BonHel ae bpoiid U pasmepsl
o0JacTu JoKalu3aluu ABMKYyIelcsa yactulibl. KopnyckynspHo-BoiaHOBOM Ayanu3M. Judpakius
AIIEKTPOHOB HA KPUCTAJLIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHOIIeHUs HeonpeaenenHoctel I elizendepra.

TexHnueckue ycTpoiicTBa M TEXHOJIOTMYECKHE MPOLECCH: CHEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuk, TyHHEIbHBI MUKPOCKOII, COJTHEUHas 6arapesi, cBeToAno/ . [JleMoHcTpaum.

®oTo3ddeKT Ha YCTAaHOBKE ¢ MMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS TIOTYIIPOBOTHIUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas Oarapes.

DKCIepUMEHT, 1ab0paToOpHbIe paObOThI, MPAKTHUKYM.

HccnenoBanue poropesncropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gpotorddexra.

HccnemoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PEe3 CBETOIUO] OT HAIIPSKEHHSL.

Tema 2. Qusuxa amoma.

OnbITHI IO UCCNEAOBAHUIO CTpOeHus aToMa. [lnanerapuas moaens atoma Pesepdopna.

[Toctynarer bopa. U3nyuenue u nornomieHre (OTOHOB MPHU MEPEXoJie aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CiekTp ypoBHEH 3HEpruu aToMa Bo0po/a.

CnoHTaHHOE U BBIHYKIEHHOE U31yueHue cBera. Jlasep.

TexHuueckue yCTpOHMCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: CIHEKTPaJbHBIA aHAIN3
(CTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpanum.

Monens onbita Pesepdopaa.

Habntoienne nuHelyaThIX CIIEKTPOB.

VYeTpoilcTBO U IeHCTBHE CUETUMKA HOHU3UPYIOIINX YACTHIL.

Ompenenenne JTMHBI BOJTHBI JTA3€PHOTO U3ITYYCHHUS.

DKCTIepUMEHT, 1a60paTOpHbIE pAOOTHI, TPAKTHKYM.

Hal6mronenne nuHeiyaToro crekTpa.
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HccnenoBanue criekTpa pa3pe:KeHHOTO aTOMapHOTO BOJOPOJIa M H3MEPEHHE ITOCTOSTHHON
Punbepra.

Tema 3. Qusuxka amomHo2o A0pa u 1emMeHmapHbiX 4acmuy.

Hyxnonnas monens siapa I'eitzenOepra-MBanenko. 3apsia sapa. MaccoBoe 4mCIIo sjpa.
N3oTomnsl.

PannoaktuBHOCTH. Anb(da-pacnan. DIEKTPOHHBIN U TO3UTPOHHBINA OeTa-pacmnan. ['amma-
U3JTyYEHHUE.

3aKkOH pPaJMOAaKTHBHOIO pacnajna. PaguoakTuBHble u30TONBI B mpupoge. CBolicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Snepubie peakuuu. Jlemenue u cuHTe3 saep. SaepHbie peakTopbl. I[IpoGrmembr
YIOPABISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCIeKTbl PpPa3BUTHA  SAEPHOU
SHEPreTUKHU.

Meroabl perucTpaluyy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTAJIbHBIE B3aUMOJICUCTBUA. bapruoHbl, M€30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aJpOHOB.

®usuka 3a npenenamu CtannapTHol Mojenu. TemHas MaTepust U TEMHasi SHEPIUsL.

EnunctBO uznueckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoiicTBa U TEXHOJOTUYECKUE MPOLIECCHI: JO3UMETP, kKamepa BuibcoHa,
AEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

DKCIepUMEHT, 1a00paTOpHbIE paOOThI, TPAKTHUKYM.

HccnenoBanue TpeKoB 4acTHII (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHus: 0eTa-4acTUl allOMUHUEM.

Pa3nea 8. DiieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Otanbel  pa3BuUTUS acTpoHoMuHU. lIpukiamHoe W MHUPOBO33PEHUECKOE 3HAYEHUE
acTpoHoMud. [IpuMeHUMOCTh 3aKOHOB (U3UKH I OOBACHEHHS TPHUPOJBI KOCMUYECKHX
00BEKTOB.

Meroasl acTpoHOMHUYECKHX HccleqoBaHuid. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIIbI,
paanoTeNecKOmbl, BHeaTMOoc(hepHas acCTpOHOMHUSL.

Bun 3Be3nnoro neba. Co3Be3nus, SpKUe 3BE3/1bl, INIAHETHI, UX BUAUMOE JIBHUKEHUE.

ConneyHas cucTeMa.

Comnne. ConHeunas akTUBHOCTh. McTtounuk sHepruu CosHIIa U 3BE31.

3Be3/1bl, HUX OCHOBHBIE XapaKTepUCTUKH. Jluarpamma '"CHEKTpaslbHBIM Kjacc -
CBETUMOCTH'". 3Be3/bl IVIaBHOM IIOCIIEN0BATEILHOCTA. 3aBUCHMOCTL ''Macca - CBETUMOCTH' IA
3B€3/1 IJIABHOM TMOCJeNOBaTeIbHOCTU. BHyTpenHee crpoeHue 3Be3l. CoOBpEeMEHHbIE
MIPEICTABJICHUS O MMPOUCXOKACHUH U 3BoJoIK COJIHIIA U 3BE3]1. DTaIbl )KHU3HU 3BE3/I.

Mneunsiii [TyTs - Hama [Manaktuka. [Tonoxenue u neuxxkenne Connna B ['anaktuke. Tumbl
rajakTuk. Pagroramaktuku u kBazapbl. UepHbIe ABIPHI B sIIpax TaJlaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Pa3Oeranume ranmaktuk. Teopus
Bospioro B3peiBa. PennkToBOE H3TydEHHE.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepemennsie mpob6ieMbl aCTpOHOMUH.

HaOmoaenus.

HaGmronenus 3Be3mHOro Heba HEBOOPYKEHHBIM TIJ1a30M  C  HCIOJIB30BaHHEM
KOMIIBIOTEPHBIX MPUIIOKEHUH AJIs1 ONIPEISIICHUS MOI0KEeHHsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE c0O3Be3usl CEBEpHOIro MOJIyIIapus U SIPKUE 3BE3/bI.

Habmonenus B Teneckorn JIyHbl, TUTaHeT, TYMAaHHOCTEH U 3BE€3/IHBIX CKOTUICHUH.
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Paznen 9. ®usnyecknii NPaKTUKYM

CriocoOb1 n3MepeHus: GPU3NIECKUX BETMYUH C UCIIOIB30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (Qu3nueckux BenuyuH. OlLeHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHH, HCCIEOBAHUN 3aBUCUMOCTEH (DU3NYECKHUX
BEJIMYMH, IIPOBEpKa MPEUI0KEHHBIX T'HIoTe3 (BbIOOp M3 paboT, OMUCAHHBIX B TEMATUYECKHUX
pazzenax "DKCIepuMeHT, 1abopaTopHbIe paboThl, MPAKTUKYM").

4. OBBEM YYEBHOI'O ITPEJMETA W BUJIbl YYUEBHOM PABOTHI

Buj yueOHoi1 padoThl O0bem B yacax

O0beM yueOHOTO MpeaMeTa 275

B TOM YHCJIC:

OcHOBHOE COJACPIKAHHUEC:!

- VYpok 122
— JlaGopaTopHbIe 3aHATHS 36
— IlpakTuueckue 3aHATHS 14

[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Comep kaHue
TPUKJIAJHBIX MOJYJIEH):

- Vpox 2

— JlabGopaTopHble 3aHATHS 2

— IlpakTuueckue 3aHsITUSA 4
Koncynpranuu (1o uHIUBUAYaTbHOMY IIPOEKTY) 20
KoHncynbramuu (nepe sK3aMeHOM) 2
CamocTosTenbHas paboTa (Bcero) 63

- B TOM YHCJIC BBITIOJHEHUE WHIMBHTyaTbHOTO IMPOCKTA 39

[TyOnnyHas 3anmTa HHIABUIYAITEHOTO TPOSKTA 6
IMpomexyTouHas aTTecTanus B popme IK3aMeHa 4
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1. TEMATUYECKOE INIAHUPOBAHUE YUYUEBHOTI' O ITPEJMETA ®U3UKA (YTJIYBJIEHHBIN YPOBEHD)

Ne
n/n

HaumenoBaHnue
pa3aesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqeﬁﬂoro MarepuaJjia u (l)Ole)I OpraHu3anuu AeATC/JIbHOCTH

ol0yuamommuxcs

OcHOBHBIE BH/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS

Pa3nes 1. Hay4unblii MeToJ MO3HAHMS NPHPOABI

11

dusnka U METObI
HAayIHOI'O ITIO3HAHUA

2

Ypox

1.

Omuka - (yHIaMeHTanbHas Hayka O mpupoae. Haywsbri merton
MO3HAaHMS W  METOABl HCCIECJOBAaHHWA (M3WYECKUX  SIBICHUIL.
OKCHEepUMEHT U TEOpHs B IpoIiecce Mo3HaHu npupoasl. Habmronenne
U 3KcIiepuMeHT B ¢usnke. CrocoObl n3MepeHus: GU3NUECKUX BETHIHH
(anasoroBsie U HUQPOBBIE U3MEPUTEIBbHBIE IPUOOPHI, KOMITBIOTEPHBIC
JaTYMKOBBIE cucTeMbl). [lorpemHocTr W3MepeHUi (U3MUECKUX
BenuuuH  (abconoTHasT ©W  OTHOCHUTENbHas). MojaenupoBaHue
(u3MyecKUX SIBICHUI U MPOILeccoB (MaTepuaIbHas TOUKa, aOCOIIOTHO
TBEPAOE TEJIO, NACAIbHAS XKUIKOCTh, UACAIBHBIN a3, TOUSUHBIH 3apsin).
I'mnote3a. @usnyeckuii 3aKOH, TPaHUNOBl €ro IPUMEHHMOCTH.
@uznueckast Teopus. Pomp m mecto ¢usukn B popMHpOBaHHH
COBPEMCHHON HAayYHOH KapTHHBI MUPA, B MPAKTUIECKON JIESATEINbHOCTH
JIIOJIEN.

OKcnepuMeHT, J1abopaTopHble paboThl, IPaKTUKYM. V3MepeHHne CHIIbl
TOKa MW HAIPsIKCHUA B MHOCNOU TOCTOAHHOI'O TOKa IIpU IMOMOIIU
AHAJIOTOBBIX W LU(POBBIX U3MEPHUTENBHBIX MPUOOPOB. 3HAKOMCTBO C
mudposoii  aboparopueit mo  ¢usuke. Ilpumepsl u3MepeHus
(1)H31/I‘ICCKI/IX BCJIMYMH IPU MOMOIIU KOMIIBIOTEPHBIX TaTYUKOB.

Yyactue B JAHCKycCHH O pONHM  (QHU3MYECKOH TeopHu

B

(OpMHUpPOBAHNH TIPEACTABICHUA O (UINUECKOW KapTHHE MHUDA,
MecTe (GU3NYECKOH KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IpeJACTaBIcHUM O mnpupoze. I3yuenue
MOHATUH «THIIOTE3a», «PU3HIECKUI 3aKOHY, «(hU3UUECKas TEOPHSD.
PaccMoTpeHne TpaHUI] NPUMEHUMOCTH (DU3UYECKHX 3aKOHOB.
CpaBHeHHe u3MepeHU (U3UUECKHX BEJIMYUH TP  HOMOIIX
aHAJIOTOBBIX M IM(POBBIX M3MEPUTEIBHBIX MPUOOPOB, HAMIPHMED,
IPY U3MEPSHUH CHIIBI TOKA M HANPsDKCHUS B LEMH HNOCTOSHHOTO
TOKa IPU TNOMOINM AHAJIOTOBBIX M LU(PPOBBIX H3MEPHTEIBHBIX
npr6opoB. OcBoeHHE CIIOCOOOB OLICHKH ITOTPEITHOCTEH U3MEPEHUH.
OcBoeHHE OCHOBHBIX IIPHEMOB paboThI ¢ H(pPOBON abopaTopueit
no (u3HKe, HAIpUMeEp, PU U3MEPEHHUH (H3NYSCKUX BEIUYUH MPU

MOMOIIU KOMITBIOTCPHBIX JATYUKOB

Pazgea 2. Mexanuka.

2.1

Kunematnka

2/2

Mexannueckoe  aBHXKeHHE. OTHOCHUTEIBHOCTh  MEXaHHYECKOTO
nekennst. CucteMa OTCUETa.

[Ipsmas u oOpaTHas 3a1a4n MeXaHUKH. Panuyc-BekTop MaTepuaabHOM
TOUKH, €ro MPOEKUUH Ha OCH CHCTEMBI KOOpAUHAT. TpaekTopws.
[lepememienne, CKOPOCTH (CPEAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
YCKOpPEHHE MaTepHalbHOM TOYKH, MX INPOEKIUU Ha OCH CHCTEMBI
koopauHaT. CroXeHHe NepeMeIleHUH U CII0XKEHHE CKOpOCTeH.
PaBHOMEpHOE M PpPaBHOYCKOPEHHOE MPSMOJIMHENHOE JBHIKEHUE.
3aBHCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTepHAIbHOI
TOYKH OT BpeMEHH M uX rpadukn. CBoOogHOE mMazeHne. Y CKOpeHHe
cBoOOHOTO TaneHus. JIBrkeHwWe Tena, OpOIIEHHOro MOJ YIJIOM K
TOPU30HTY. 3aBHCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHUS
MaTepHaJIbHONH TOYKH OT BpeMeHHM M uX Tpaduku. KpuBoimHeitHOE

IIpoBeieHuE KOCBEHHBIX U3MEPEHUI MTHOBEHHOU CKOPOCTU U
YCKOpPEHHMs TeJa, B TOM YHCIIe YCKOPEHUsI CBOOOAHOTO MaJeHus,

MMPOBEACHUC UCCIICAOBAHUA 3aBUCHMOCTEH MCKAY (bl/ISI/I‘IeCKI/IMI/I
BCIIMYMHAMU (HyTI/I OT BpEMCHU IIPU PABHOYCKOPEHHOM JIBUKCHUMU,

nepuoaa 06pau_[eH1/I;[ KOHHMYCCKOI'O MasATHUKA OT €ro nmapameTpo

B)

1 OTIBITOB [0 TIPOBEPKE MPEIOKEHHON TUIIOTE3bI IPU U3YyUEHUU
PaBHOYCKOPEHHOTO IPSMOJIMHEHHOTO ABIKCHHS, IBHKCHHUS Tela,
6p0]lIeHHOFO TOPHU30HTAJIbHO, ABUKCHUA TEJIA 110 OKPYKHOCTH C
MTOCTOSTHHOM MO MOJYJTI0 CKOPOCThI0. OnpeieneHue abCOMOTHRIX U

OTHOCHTEINIBHBIX MTOTPENTHOCTEH U3MEPEHUH (PU3NIECKUX BEITHY
OrneHka rpaHul] IorpenHocTei. M3yuenue Mojien CUCTEMBI
0TCuéTa, CpaBHEHUE IIyTEl, TPACKTOPHIi, CKOPOCTEHN IBUKEHUS

HH.
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JIBIDKEHHE. [[BIKeHHE MaTepHaIbHOW TOYKH MO OKPYKHOCTH. YTJI0Bast
W JUHeWHas  ckopocTh. Ilepmom wm  d9acrota  OOpamieHus.
HenTpocTpemuTensHoe (HOpMaIbHOE), KacaTelIbHOE (TaHTCHIHAIFHOE)
¥ TTOJTHOE YCKOPEHNE MaTEPHAIbHON TOUKH.

TexHn4eckue ycTpoicTBa M TEXHOJIOTHYECKHUE TPOIIECCHI: CIIUAOMETD,
JBIDKCHUE CHAPSIZIOB, IEIHBIE, IIECTEPEHIATHIC U PEMEHHBIE Mepeadn,
CKOPOCTHBIE JTU(]THI.

JeMmoHcTpanuu.

Monenp  cucTeMbl  OTCcYeTa, WUIIOCTpPAalHs  KHUHEMaTHYECKUX
XapakTepuUCTUK ABMWXKeHHUA. CHocoObl MCCIEAOBaHUS  ABMKCHHH.
WnmrocTpanust mpefeapHOro Imepexoja U HM3MEpEeHHe MIHOBEHHOH
ckopoctu.  [IpeoOpazoBanme  OBIDKCHHH €  HCIOJH30BaHHUEM
MexaHn3MoB. [lafieHne Ten B BO3LyXe U B pa3pe)keHHOM IIPOCTPaHCTBE.
Habmonenne nBmkeHHs Tena, OpPOLMICHHOTO IO/ YIJIOM K TOPH30HTY U
TOPHU30HTaNbHO. HampaBieHue CKOpOCTH TpH  JBIDKCHHH O
OoKkpyxHOcTH. [IpeoOpazoBaHue YIIOBOW CKOPOCTH B PEIYKTOpE.
CpaBHeHUE MyTeH, TPACKTOPUN, CKOPOCTEW JBUKEHHSI OJHOTO U TOTO
JKe TeNa B Pa3HBIX CUCTEMax oTcyeTa

OJIHOTO U TOT'O K€ TeJa B Pa3HbIX CUCTEMAaX OTCUYETA. AHAIN3
pa3HBIX CIOCOOOB UCCIIEAOBAHMS JBIKCHHUM.

PaccMoTpeHue npenensHOro nepexoaa U M3MepeHrue MrHOBEHHOM
ckopoctu. MonenupoBanue npeoOpa30BaHus IBIKEHIHA C
HCIOJIb30BAHUEM MEXAHU3MOB, U3yUEHUE

mpeoOpa3oBaHus YTIOBOH CKOPOCTH B PEAYKTOPE.

AHanu3 HanpaBlIeHUs! CKOPOCTH MPH JIBIXKEHUU 10 OKPYKHOCTH.
Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 33JIaHHOM U HESBHO 3aJlaHHOU
(bU3UIEeCKOi MOAENBIO C

HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYJT KHHEMATHKH.
PerieHue kauecTBEHHBIX 3a/1a4, TPEOYIOIIUX MPUMEHCHHUS 3HAHUM
10 KUHEMATHKE.

OOBsCHEHHE YCTPOICTBA M MIPHUHITAIIA ICHCTBHUS CITUAOMETPA,
LENHBIX, MECTEPEHYATBIX U PEMEHHBIX MEPEad, CKOPOCTHBIX
TUQTOB.

OOBscHEHNE IBIKCHUS CHapsHoB. OnpeenieHne yCIoBUi
MIPUMEHUMOCTH MoJieliell (pU3MYecKiX Tel U IPOIeccoB (SBICHUI):
MaTepuanbHas TOYKa, paBHOYCKOPEHHOE JABMKEHUE, CBOOOTHOE
najieHue.

Brimosnenue y‘Ie6HLIX 3a,uaH1/1171 Ha aHaJIn3 MCXaHHUYCCKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MOJIOKEHUHN U
3aKOHOB KMHEMATUKU: OTHOCUTENILHOCTh MEXaHUUECKOTO
JIBIDKEHUS, (POPMYIIBI KHHEMATHKU PABHOYCKOPEHHOTO JBHIKCHUS,
npeoOpa3oBanus ["amuies sl CKOPOCTH ¥ TIEPEeMEIICHUS.
HUcnonp3oBanue | T-TexHONMOTHIA TTpH pabOTE C JOTIOTHATEIEHBIMA
HCTOYHHKAaMHU HH()OPMAIHH TIO0 TeME, UX KPUTUICCKUH aHAIH3 U
OLIEHKA JIOCTOBEPHOCTH.

JlabopaTopHbIe 3aHATHS

3.

H3ydeHue HEpPaBHOMEPHOIO JBWIKEHHS C LEJNbI0  OIpelelieHUs
MTHOBEHHOW cKopocTH. M3MepeHne yCKOpeHUs NMpH MpsSMOIMHEHHOM
PaBHOYCKOPDEHHOM  JBI)KEHHMHM [0  HAaKJIOHHOH  IUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH NP PAaBHOYCKOPEHHOM
IBIKeHNWH.  M3MepeHme  ycKopeHHMss ~ CBOOOJHOTO  TajeHHA
(pexoMeHI0BaHO HCIOIBh30BaHUE IU(PPOBOIt Taboparopun). M3ydeHne
JIBIDKEHUSI Tesa, OPOLIEHHOro ropu3oHTallbHO. [IpoBepka rumoressl o
HPSIMOH MPOTIOPIMOHANBHON 3aBUCUMOCTH MEXK/Y JAIbHOCTBIO TT0JIeTa
U HadaJbHOM CKOPOCTbIO Tena. M3ydeHue [BIKEHUS Tena IIo
OKPYHOCTH C TIOCTOSIHHO# 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBaHue 3aBUCHMOCTH TepHojia OOpaiieHus: KOHHYECKOTO
MasiTHHKA OT €ro MapaMeTpoB.

2.2

JlmHaMuKa.

6/2/2

Ypok
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Ilepsriii 3akoH HetoTona. MHepuumansHble cucTtemMbl oTcyueTa. [IpuHiun
oTHocutensHOCTH ["anmunes. HennepunanbHble CHCTEMBI OTCUETA
(ompenenenne, mpumepsl). Macca Tena. Crna. [IpuHImmn
cynepnosunuu cui. Bropoii 3akoH HeloToHa 1151 MatepuaabHOM
ToukH. Tperuii 3akoH HploToHA [U1s1 MaTepUalIbHBIX TOUYEK.
TexHuyeckue ycTporucTBa U TEXHOJOTHYECKUE MTPOLIECCHI:
MOIINITHUKY, ABHKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.
JeMmoHcTpanuu.

HaGumonenue ABrKeHUs Tl B MHEPLUUAIbHBIX U HEMHEPLHAIbHBIX
cucremax orcuera. [Ipunnun otHocurensHocTu. Kauenue aByx
LIJIMHAPOB WK APOB Pa3HOU Macchl ¢ OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLINAIBHOM crcTeMBI oTcueTa. CpaBHEHHE
PaBHOJEHCTBYIOIICH NPHIIOKECHHBIX K TEIIy CHJI C IPON3BEACHHEM
Macchl TeJla Ha er0 YCKOPEHUE B MHEPIIAIBHON CHCTEME OTCUETa.
PaBeHCTBO CcHII, BOSHUKAIOUINX B PE3yIbTaTe B3aUMOACHCTBUS TeEl.
W3mepenne Mace 1o B3aMMOICHCTBHIO.

3aKOH BCEMHUPHOIO TATOTEHUS. DKBHUBAJIEHTHOCTh IPABUTAI[IOHHON U
UHEPTHOH Macchl. Criia TSHKECTH. 3aBUCUMOCTh YCKOPEHUS CBOOOTHOTO
MaJIeHUs OT BBICOTHI HaJl TOBEPXHOCTHIO IJIAHETHI M OT reorpaduieckoi
MIMPOTHL. JIBIKeHne HeOECHBIX TEll M MX CIIyTHUKOB. 3akoHbl Kerepa.
IlepBas kocmuueckas ckopocTb. Cuia ynpyroctd. 3akoH I'yka. Bec
Tena. Bec tema, mBmxymerocs ¢ yckopeHueM. Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHUs CKONBXKEHUS U CHJIa TpPEHUs MOKOs.
Koadpunment tpenns. Cuna conpoTHBICHUS NPHU ABMXCHUH TEJa B
JKUJIKOCTH MM Ta3e, €€ 3aBHCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOIO
JIBIDKEHUSL.

TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHUE
MOJIINITHUKHY, ABHKCHHE UCKYCCTBEHHBIX CITyTHUKOB.
JeMmoHcTpanuu.

Hesecomocts. Bec Tena npu ycKOpeHHOM MOAbeME U NaJCHUU.
LlenTpoOesxHbIe MexaHn3Mbl. CpaBHEHHE CHJI TPEHHUS TTOKOS1, KAYeHHsI
U CKOJBXKEHHS.

HPOLIECCHI:

Hasnenue. ['mapocraruueckoe napnenue. Cuia Apxumena.
TexHuueckue  yCTpOWcTBA W TEXHOJOTHYECKHE
MOAITUITHUKY, IBHYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

MIPpOUECChI:

[IpoBenenne KOCBEHHBIX U3MEPEHHUI PaBHOICUCTBYIONICH CHIT U
K03(h(HUnreHTa TPEHHUS CKOIBKEHNUS, IPOBEACHUE UCCIECIOBaHNS
3aBHCUMOCTEH (PU3NIECKUX BEIMYHH (CHII yIIPYTOCTH,
BO3HMKAIOIIUX B IPY>KUHE 1 PE3HHOBOM 00pasIie, OT UX
nedopmanum) 1 ONBITOB IO IPOBEPKE MPEUIOKEHHON THITOTE3bI
NIPY U3YYCHHUH IBIDKCHMS OpycKa 10 HAaKJIOHHOM INTOCKOCTH,
JIBIDKEHUS] CUCTEMBI CBSI3aHHBIX Tel, IeopManyy Tell.
OmnpeneneHne abCOMIOTHBIX U OTHOCUTEIBHBIX MTOIPEITHOCTEH
n3MepeHnil GU3NUECKUX BEIUYHH.

OreHka rpaHuIl orpemHocTel. McenenoBanue NBUKEHUS
CHCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIErKuit
OIT0K, IBIKEHUS OpyCKa 110 HaKJIOHHOW INTOCKOCTH

C TIepeMEHHBIM K03()(PUIIMEHTOM TPEHUS, ABWKEHUS TPy3a HA Bally
¢ TpenneM. HaOmroneHne qBIDKEHNS TeNl B MHEPIHAIbHBIX U
HEWHEPIMANbHBIX CHCTEMaX OTCUéTa, HalpHMep, KaudeHUs IBYX
IMJIMHAPOB WIIH MIAPOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHTEJIbHO HEMHEPIHUAIBHOM CHCTEMBI OTCUETA.

W3yueHne 1eHTpoOeKHBIX MexaHu3MOB. CpaBHEHHUE CUII TPEHUS
II0KOs1, KAYCHUA U CKOJIbXKCHHU . Pemenue paC‘IéTHLIX 3aJga4 C IBHO
3aJlaHHOI U HEsIBHO 3aJJaHHON (U3NYECKON MOJEIBIO C
UCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (pOPMYJI KHHEMATHKU U
JIMHAMUKY. Perienre kaueCTBEHHBIX 3a/1a4, TPEOYIOuX
MMPUMEHCHUA 3HAaHUN 110 KUHEMATHUKE U JUHaAMUKE.

OOBsicHEeHNE yCTpOICTBA U MPUHIMIIA JEHCTBHS OAIINITHUKOB.
OOBsicHEeHNE IBIKEHNS HCKYCCTBEHHBIX CITyTHHKOB.
OmnpeneneHne ycaoBUil IPUMEHUMOCTH MoJieNiel GU3MYECKUX Tell
1 TIPOIIECCOB (SIBJICHUI): HHEpIMAIbHAS CHCTEMa OTCUETa,
MarepuaibHas TOUKa, AOCOIIOTHO yIpyrast AedopMartust.
BrimonHeHne y4eOHBIX 3ajaHni Ha aHalIM3 MEXaHWIeCKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MOJIOKESHHUHA U
3aKOHOB JUHAMUKHU: TPU 3aKOHA HI)IOTOHa, TMIPUHIIUATL
OTHOCHUTCIIBPHOCTH Fanmneﬂ, 3aKOH BCEMHPHOI'O TATOTCHUS. Pa6ota
B TpyIIax MpHu 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
XapakTepa (Hampumep, 1o Teme «/IBrmxeHue B mpupoe»)

IIpakTueckue 3aHATUS

6.

HpOBepI/ITL THUIIOTE3bI O HE3AaBUCUMOCTU BPEMEHU JIBUIKCHUSA 6pyc1<a 10
HAKJIOHHOH IJIOCKOCTH Ha 3a1aHHOC paCCTOAHUEC OT €T0 MACCHI.

JlaGoparopHble 3aHATHS
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M3mepeHne paBHOACHCTBYIOMIEH CHIT TIPU ABMYKCHUH OpycCKa 1o
HaKJIOHHOH 1utockocTu. VcecnenoBannue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B IIPYKHHE M PE3NHOBOM 00pasIie, OT ux AehopMariuy.
W3yueHne OBIKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON
yepes Jerkuit 0sox. M3mepenne ko3 uipieaTa TpeHns 0 BEIUIHHE
yraoBoro ko3 dunnerTa 3apucumocta FTP(N).

HccnenoBanue nBrxeHHUs OpycKa MO HAKJIOHHOM MIOCKOCTH C
MepeMEHHBIM KO (QHUIIMEHTOM TPEHHS.

WzyueHune qBIKEHUS Ipy3a Ha Bally C TPEHHEM.

2.3 | Craruka TBEpROTO 2 Ypox
rena. 8. AbGcomotHo TBepmoe Teno. [loctymaremsHOoe U BpamatenbHoe | IIpoBeneHme mccieToBaHUS yCIOBUI paBHOBECHS TBEPIOTO Tela,
JBIDKCHUE TBEPAOro Teida. MOMEHT CHIIBI OTHOCHTEIBHO OCH | UMEIOIIEro OCh BPAllleHHs; KOHCTPYHPOBAaHHE KPOHIITEHHOB 1
BpamieHus. [lnedo cuipl. CrnojkeHHe CHII, NPUIOKEHHBIX K TBEPAOMY | pacu€r CHJ yNpyrocTH; N3y4eHUE yCTOMYNBOCTH TBEPIOTO Tea,
Teny. LleHTp TskecTH Tena. YCIIOBHS PaBHOBECHS TBEPJAOro TeNla. | MMEIOILIETO IJIOIMIAAh ONOopEL. Pelenne pacuéTHbIX 3a1a4 ¢ IBHO
YcroitunBoe, HeyCTOHUNBOE, Oe3pa3InuHOE paBHOBECHE. 3aJlaHHOI U HEsIBHO 3aJJaHHON (PU3NYECKON MOJIEIIBIO C
TexHHuYecKHe yCTPOUCTBA M TEXHOJIOTUUECKHE TIPOLECChl: KPOHIITEHH, | HCHOJIb30BAHUEM OCHOBHBIX 3aKOHOB M ()OPMYJI CTATHUKH.
CTPOUTENBHBIN KpaH, peleTyaThle KOHCTPYKIINH. Pelenne ka4ecTBEHHBIX 33/1a4, TPEOYIOIINX TPUMEHEHUsI 3HAHUN
JeMoHCcTpanum. TI0 CTaTHKE.
YcnoBust paBHoBecusl. Bunbl paBHOBecHs. OOBsACHEHHE YCTPOCTBA U MPHUHITUIIOB ISHCTBISI KPOHIITEHHA,
CTPOUTENBHOTO KpaHa, pemETYaThIX KOHCTPYKIHUiL. OnpeneneHue
YCIIOBUI NPUMEHUMOCTH MoJieNiel GU3HMIECKUX TeI: aOCOIIOTHO
TBEPIIOE TEIIO.
BrimonHeHne y4eOHBIX 3ajaHUi Ha aHaJIN3 MEXaHWIeCKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MOJIOXKEHUH U
3aKOHOB CTATHKH: YCIIOBHS PaBHOBECHS TBEPJIOTO Telia
JlabopaTopHbIe 3aHATHS
9. HccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO Tesla, MMEIOIIEro OCh
BpaIlICHHS.
KoncTpynpoBanne KpOHIITEHHOB M PacyeT CHJI YIPYTOCTH.
W3ydyeHue ycTOHYMBOCTU TBEPJOrO T€Ia, UMEIOLIETO IUIOIIA/lb OIOPBI.
2.4 | 3akoubl coxpanenust |4/2/2 | Ypok
B MCXaHHKC. 10. WMiITyiibc MaTepHaIbHOM TOUKH, CHCTEMBI MaTEPUANBHBIX Touek. Llentp | IIpoBeneHre KOCBEHHBIX M3MEPEHHIT MMITYIbCA TeIa,
MacC CHCTEMBl MaTepHaJbHBIX TOYEK. TeopeMa O IBIDKCHUM IEHTpA | KHHETHYECKOW M MOTEHLUAIBHONW 3HEPIHHU TEJla, MOLIIHOCTH CHJIBI;
Mmacc. ViMIrysbe CuiIbl 1 I3MEHEHHE UMITYJIbca Tella. 3aKOH COXPAHEHHUS | MPOBE/ICHHE OIBITOB 10 MPOBEPKE NPEUIOKEHHON THIIOTE3bI ITPH
umIyibca. PeakTnBHOe ABMKeHHe. MOMEHT UMITYJIbCa MAaTEPHAIBHON | M3Y4YE€HHH PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHKEHHS 1
touku. [IpeicraBieHHe O COXpPaHEHHHM MOMEHTa HMITyJbca B | B3aumojeiictBus ten. OnpenenieHne abCOMOTHBIX U
LUEHTPAIBHBIX TOJISX. OTHOCHTEJNIbHBIX TIOTPELIHOCTEH H3MEPEHHUH (PH3MIECKUX BEITUYHH.
11. PaGoTa CHIIbl HA MaJOM 1 Ha KOHEYHOM nepemernennu. paduueckoe | OUEHKA TPAHAIL norpenHocTed. [Tposesienne SKCepuMenTa o

MNpeACTaBJICHUC pa6OTBI CHIJIBI. MOIIIHOCTB cuibl. KuHeTnueckas
OHEPrus MaTGpHaHLHOﬁ TOYKH. TeopeMa 00 M3MEHEHNH KHHETUYECKOM

CPaBHEHMIO U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL,
M3MEHEHHS OTCHIIMAIBHON YHEPT U TPY>KUHBI C pab0TOM CHITBI
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SHEPTUU MaTepUaNTbHON TOYKHU. [loTeHIIHaNbHbIE W HEMOTCHIIUATbHBIS
cunel. [lorennmanpHas sSHeprus. [loTeHIMambHAs SHEPTHS YIOPYTO
neopMHpOBaHHONH TpYyXHUHBL. [loTeHnmWanpHas DSHEprus Tena B
OTHOPOJHOM TPaBUTAIIMOHHOM ToJie. [loTeHInanpHas SHeprus Teja B
TPaBUTAIIMOHHOM IIOJIE OJHOPOTHOTO IIapa (BHYTPH W BHE IIapa).
Bropas xocMudeckast cKopocTb. TpeThst kocMudeckas cKkopocTs. CBs3b
pabOThI HEMOTCHIIMATBHBIX CHJI C U3MCHEHUEM MEXaHUYCCKOW dHEPTUU
CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKOM dHepruu. YIpyrue u
HEyNpyrue CTOJKHOBEHMs. YpaBHeHHe bepHymin s wuaeanbHOM
JKUJKOCTH KaK CIIEICTBHE 3aKOHA COXPAHEHHUSI MEXaHUYECKOM SHEPTUU.
TexHuyeckue yCTPOHUCTBA M TEXHOJOTHUECKHE MPOLECCH: TBUKCHHE
pakeT, BOJAOMET, KOTep, MPYXUHHBIA MUCTOJIET, THPOCKOII, (UTypHOE
KaTaHHE Ha KOHbKaX.

JemoncTpanuu.

3aKoH COXpaHEHHs HMIyJbca. PeakTMBHOe nBIDKeHHWe. l3MepeHue
MOIITHOCTH CHIIBL. VI3MeHeHre YHepTHH Tella IIPU COBEPIICHUN paOOTHI.
B3auMHble npeBpallileHuss KUHETUYECKOM M NOTEHUUANbHOU 3HEPTUil
MY ISHCTBUU Ha TEJIO CHIIBI TSDKECTH M CUJIBI ynpyrocT. CoxpaHeHue
SHEPIHU IPU CBOOOHOM MAJCHUU.

TpeHHUS.
HccnenoBanue cCoXpaHEHUS UMITYJIbCA TIPH YIIPYTOM
B3aMMOJICHICTBHH, COXPaHEHHS SHEPTHH TIPH CBOOOTHOM IaACHUH.
Omnpenenerne pabOTH CHITBI TPEHUS MIPH ABIKCHUN Tella 110
HaAKJIOHHOH MJIOCKOCTH.

Habnronenue n 00bsCHEHIE PEaKTUBHOTO JIBHKCHHUS.

Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 3a/IaHHOW U HESABHO 3aJaHHOU
(U3UYECKOI MOJICNBIO C MCIIOJF30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyIT MEXaHUKH.

PerieHue kauecTBEHHBIX 3a/1a4, TPEOYIOIIUX MPUMEHCHHUS 3HAHUI
10 MEXaHUKE.

OO0BsCHeHNE TPUHIIAIIOB NEHCTBUS BOJOMETA, KOTIEPa,
MPY>KHHHOTO MHCTOJIeTa, TUpocKomna. OObICHEHHUE ABIKCHHS
paxeT, GUrypHOTO KaTaHUs Ha KOHbKaX. OnpeneneHue yCIoBHA
MIPUMEHUMOCTH MoJielell ((U3UYecKiX Tel U IpOIeccoB (SBICHUI):
a0COITIOTHO yIIPYyroe u abCOMOTHO HEYIPYToe CTOIKHOBEHMUS.
BrimotHeHe yueOHBIX 3aIaHUI HA aHATH3 MEXaHUICeCKAX
MIPOLIECCOB (SIBIEHUH) C UCTIONB30BAHUEM 3aKOHOB COXPAaHEHUS B
MCXAaHUKE: 3aKOHBI COXpaHeHI/IH I/IMl'[yJ'Ibca nu MeX&HH‘IeCKOﬁ
SHEPIUH, CBS3b PaOOThI CHIIBI C U3MECHEHHUEM MEXaHUYECKO
SHEPTUH Tena.

Hcnonb3oBanue | T-TexHOMOrMiA pU paboTe ¢ NONOIHUTEIbHBIMU
MCTOYHHMKaMH WH(OPMALINY 10 TEMe, UX KPUTHYESCKUHN aHATU3 U
OIICHKa JOCTOBEPHOCTH.

HpaKTI/I‘IGCKI/Ie 3aHATHA

12.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TeJIa C UMITYJICOM CHIIBl. CpaBHEHHE
W3MEHEHHS TOTCHIUAIBHOW JHEPTUM MPYXKHUHBI C paboTON CHIIBI
TpEHUSL.

JlaGopaTopHbIe 3aHATHA

13.

W3mepenue uMilynbca Tena o TOpMO3HOMY ITyTH.

V3mepeHue CUITBI TATH, CKOPOCTH MOJIENH 3IEKTPOMOOMIIS U MOIIHOCTH
CHUJIBI TSTH.

HccnenoBanue cOXpaHEHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEICTBUM.
M3mepeHne KUHETHYECKOM 3HEPruyM Tejla II0 TOPMO3HOMY IIyTH.
Onpenenenne paboOThI CUITBI TPEHUS ITPH IBMKECHNH TEJIa 110 HAKIIOHHON
IJIOCKOCTH.

Pa3n

e 3. Moaexkyasipaasi Gu3MKa ¥ TEPMOAUHAMHUKA

3.1

OCHOBBEI
MOJIEKYJISPHO-

6/2

Ypok

14.

OCHOBHBIE TOJOKEHUS MOJEKYISIpHO-KHHeTHdeckoil Tteopru (MKT),
ux ombITHOe obOocHoBaHme. J(uddysusa. BpoyHOBckoe IBHXKEHHE.

IIpoBenenue n3MepeHuil mapaMeTpoB rasa, IPoBEICHUE
HCCIeJOBaHNH 3aBUCHMOCTEH (DM3MYECKUX BEJIIMUUH U OTIBITOB 110
MpPOBEPKE NPEINIOKEHHOM FUIOTE3b! IPU U3YYEHUHN YCTaHOBIICHHS
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KHHETHYECCKOM
TEOpUH

XapakTep ABM)KCHHS W B3aUMOJCHCTBUS 4acTull BemiectBa. Monenu
CTPOCHHUS Ta30B, XKHUIKOCTEH M TBEPABIX TEN M OOBSCHEHHE CBOMCTB
BELIECTBA HAa OCHOBE 3TUX Mojenell. Macca u pa3Mepbl MOJEKYI
(aromoB). Konmnuectro Bemmectsa. [ToctostHHas ABOraapo.
TexHIMUECKHE YCTPOICTBA U TEXHOJOTHIECKHE MPOIECCHI: TEPMOMETD,
OGapoMeTtp, oTydeHIe HaHOMaTEePHAJIOB.

JeMoHcTpanuu.

Mopgenun  ABMOKEHHS  YacTHUIl  BEIISCTBA. Monenb
OpOYHOBCKOTO JIBM)KCHHMS. Bujaeoposuk ¢ 3amuchio
peanpbHOrO0  OpoyHOBCKOro  nBkeHus.  uddysus

JKUJIKOCTEH.

15. Illkana Ttemneparyp Lleascus. Monenb HAcalbHOTO rasa B
MOJIEKYJISIPHO-KMHETHIECKOH TEOpHM: YaCTHIBI Tra3a JABHXKYTCS
Xa0THYECKH U HE B3aMMOJEHCTBYIOT APYT C IPYTOM.

TexHn4eckue ycTpoiicTBa M TEXHOJIOTHYECKHUE TIPOIIECCHI: TEPMOMETD,
GapomeTp, MoTydeHNEe HAHOMATEPHAIOB.
Jemonctpanuu.
Mopgens onbita Ll tepHa. [IpuTskeHne MoseKyI.
16. VYpaBHenue MenpgeneeBa-Knaneiipona. AGconoTHass TeMmeparypa

(mkana temneparyp KensBuna). 3akon JlampTona. M3omporeccsl B
H/IeaJbHOM ra3e ¢ IOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ paduueckoe
MPECTaBICHNAE M30IPOIIECCOB: M30TepMa, M30Xopa, m3obapa. CBs3b
MEXIy  JaBICHHEM H  CpeAHEH  KHHETHYECKOW  DHEprueu
MOCTYMATEFHOTO TEIUIOBOTO JBIDKEHUST MOJEKYJ HIealbHOrO rasa
(ocHOBHOE  ypaBHCHHE MOJICKYJISIPHO-KHHETHYECKOW ~ TEOpHHU
U/ICaTBHOTO rasa). CBs13b a0COoOTHOH TeMIepaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEH KUHETHYECKOW 3HEeprueit
MOCTYHNATEJIBHOI'O TCIIJIOBOT'O ABUKCHUA €€ YaCTHUII.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMUECKHUE IPOLECCHI: TEPMOMETD,
GapomeTp, oTy4YeHHe HAHOMATEPUAIIOB.

JeMmoHcTpanuu.

Mopenu KpuCTaITUYECKUX pemeTok. HaOmonenue u uccieaoBaHue
H30TIPOIIECCOB.

TETJIOBOTO PaBHOBECHS M H30MPOLIECCOB B Ta3ax.
OmnpenencHre aOCOMOTHBIX U OTHOCUTEIBHBIX ITOTPEITHOCTEN
n3MepeHnil pusndeckux BenuaruH. OeHKa rPpaHMIl TOTPEITHOCTEH.
OKcnepuMeHTaNnbHast IPOBEPKA YPABHEHMS COCTOSHUSI HACAIBHOTO
raza. Msyuenue moeneii: ABMKEHHS YacTHLL BELLECTBA,
O6poyHOBCKOTO ABMXKEHUS, onbITa llITepHa, KpHCTAITHYECKUX
PELIETOK.

Pemtenue pacuéTHbIX 3a1a4 ¢ BHO 33JJaHHOM U HEABHO
3a7aHHOI (PU3UUECKOI MOJIETIBIO C MCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOB ¥ (pOPMYI MOJNEKYISIpHOH pm3uku. Pemrenue
KaueCTBEHHBIX 3aJ1au, TPEOYIOIIX IPUMEHEHHS 3HaHUH 110
MOJIEKYJISIpHOH (usmke.

OOBsicHEeHHE yCTpOoiicTBa 1 MPUHIMIA JEHCTBHS TEPMOMETDA,
6apomerpa. OOBsICHEHHE MOTYyICHUS] HAHOMATEPHAJIOB.
OnpezencHue yCIOBUI IPUMEHUMOCTH MOJIeNIeH (PU3HYSCKUX Tel
1 TIPOIIECCOB (SIBJICHHI): MOJIeNel Ta3a, )KUAKOCTH U TBEPAOTO
(KpUCTAINTMYIECKOT0) Tela, UIeaTIbHOTO Ta3a.

BrinonHeHne yueOHbIX 3a/1aHUIl Ha aHAJIN3 TEIUIOBBIX NTPOIECCOB
(sBNEHUI) ¢ UCHOIB30BaHNEM OCHOBHBIX MojioxkeHuit MKT u
3aKOHOB MOJICKYJISIpHON (PU3MKHU: CBSA3b JAaBJICHHS UICATBLHOTO ra3a
CO CpeaHEH KMHETUYECKOU YHEPTUeil TEII0BOr0 ABUXKCHUS U
KOHIIEHTpAIEeH €ro MOJIEKYJI, CBsI3b TEMIIEpaTyphl BELIECTBA CO
CpefHel KHHETHUECKO SHepriel TeIUIOBOTO IBHKEHUS €T0
YacTHII, CBSA3b IABJICHUS UJICAJIbHOTO Ta3a ¢ KOHIEHTpaIei
MOJIEKYJI M €TO TeMIepaTypoH, ypaBHeHHe MeH eneeBa—
Knaneitpona

JlaGopaTopHbIe 3aHATHS

17.

HccnenoBanue npoliecca yCTaHOBIEHUSI TEIJIOBOIO PABHOBECHUS IIPU
TEMII000MEHe MEX Ty TOpsTueit M XOJIOTHOM BOJIOM.

WzyueHne n3oTepMuUuecKoro npomuecca (peKOMEHI0BaHO
WCTIOJIb30BaHue IUPPOBOI TabOpaToOpuH).

M3ydenune n30XopHOTO Ipoliecca.
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W3zyuenune n3o6apHOTro mpoiecca.
[IpoBepka ypaBHEHHSI COCTOSHUSI.

3.2

TepmoauHamuka.
TemnnoBble MalIUHBL.

4/2

Ypok

18. Tepmomuramuaeckas (T/) cucrema. 3amanue BHENTHHX YCIOBHUH it | V3MepeHne yaeapHOH TEINIOEMKOCTH PAa3HBIX BEIIECTB, X
TEPMOJMHAMUYECKONH CHCTEMBI. BHEIIHME ¥ BHYTPEHHHE MAPaMETPhI. | cpaBHEHHE, POBEICHUE MCCIEI0OBAHUI 3aBUCHMOCTEH
HapaMeTpLI TepMOI[PIHaMPI‘-IeCKOﬁ CUCTEMBI KaK CpEOHUE 3HAYCHUA (1)I/I3I/I‘{eCKI/IX BEJIMYMH U OIBITOB I10 IPOBEPKE HpeﬂHO)KeHHOﬁ
BEJIMYMH, OTIICHIBAIONINX €€ COCTOAHHME Ha MUKPOCKOHYECKOM YPOBHE. | ryrioTespl IIpH H3YYCHHH IPOLECCOB TEIIOOGMEHA 1 a1HabaTHOro
Hynesoe wnauano TEPMOJMHAMHUKH. CaMonpou3BoJIbHAs pellakcalus npotecca. OnpeeseHie abCOMOTHBIX H OTHOCHTETBHEIX
TEPMOJIMHAMAYECKOH CHCTEMb K TEIIOBOMY PaBHOBECHIO. Mopens MOTpEIHOCTEH W3MepeHHii hr3meckuX BemmuuH, OTEHKA TPAHHI
WJeallbHOTO ra3a B TEPMOJAMHAMUKE - CCTEMa YpaBHEHHM: ypaBHEHHE N
MengeneeBa-Knaneiijpona u BbeIpakeHHE JUisi BHYTPEHHEW SHEPrHUU. HOrpeIHoCTei. Msyuenne B3ap{,MOCBH3H oHeprun
YcnaoBust IPUMEHUMOCTH 3TOM MOJIENU: HU3Kasi KOHIEHTPaIUs 9acTHll, Me)KMOHeKuyMp HOTO B3AHMOZICICTBI 1 TeMIjep aTypel KHICHIA
BBICOKHE TeMIIepaTypsl. BbipakeHne /i BHyTpeHHell SHeprum )kuakoctei. M3ydenne T?HJ'IOBI)IX JIBUTaTejei ¢ UCIOIb30BaHUEM
OTHOATOMHOTO HJealhbHOTO ra3a. KBasucratuueckue U HectaThHueckue | KOMIBIOTCPHBIX MOJCIICH.
mporecchl. DNeMeHTapHas paboTa B TepMOAMHAMEKe. Borancienne | HCCIEI0BaHHE PasHBIX CIoCO00B M3MEHEHNS BHYTPEHHEH
pa60TH 1o rpa(bp[[(y rporecca Ha pV-,Z[I/IanaMMe. Tenno]‘[epeﬂaqa Kak | OHCPIuH. Pemenune paC‘IéTHHX 3aga4 C ABHO SaHaHHOfI 1 HESABHO
Ccrnoco® M3MEHEHHMs BHYTPEHHEH OHEPIMHM TEPMOIMHAMUYECKOM | 3a[JaHHOHN (HDH3UUECKOH MOJENIBIO
cucTeMbl 0e3 coBepmieHust paboTel. KoHBEKnHMs, TEIIONPOBOAHOCTD, | C MCIOIB30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYIT MOJICKYJISIPHO#
H3JIy4YCHUC. KomnuectBo Temnorel. TemnoeMKoCTs Teia. yI[eJ'IbHaH u q)HSI/IKI/I 1 TEPMOJIUHAMUKU.
MOJIpHas TEIJIOEMKOCTH BelIeCTBa. YpaBHeHHe Maiiepa. YIeNnbHAs | PenreHne KaueCTBEHHBIX 337134, TPEOYIOMIMX IPHMEHEHNs 3HAHMIT
TEIJIOTa CrOpaHWs TOIUIMBA. Pacder KonudecTBa TEIIIOTHI MPHU | 1o MOJIEKYJIPHOH (PH3HKE U TePMOIUHAMHKE.
Temnonepenate. HOH’ITI:Ie 06 annabatroM npouecce. OOBsICHEHNE YCTPOWCTBA M MPHUHITHAITA TSHCTBHUS XOJIOAMIBHAKA,
TexHuyeckue  ycTpoiicTBa TeXHOJ'If)I‘I/I‘IeCKI/Ie Hpoueccmv: KOHIHIHOHEPA, I3ETHHOTO H KapGIOpATOPHOTO NBHraTENei,
XOJNONUJIbHUK, KOHAWUIIMOHED, JHU3EIbHBIM W  KapOIOpPaTOPHBII .
JBUTATEIN, TapoBas TYpOMHA, IMOydYeHHE CBEPXHU3KHUX TEMIIEPaTyp, MapoBoi TypGuHbI.
yTWIM3alUKsg "TEIUIOBBIX" OTXOAOB C HCHOJIb30BAaHUEM TEIUIOBOTO ObbsCHeHHE IOy IEHKA CBEPXHUIKUX TEMIIEPATyP, YTHIH3AIHY
Hacoca, YTHIM3ALHMA OHOOPTaHHYECKOro TOIUMBA Ui BhipaboTky | «TEIVIOBBIX» OTXOJIOB € HCIOB30BAHNEM TEIIOBOTO Hacoca,
"TeIIOBOI" U AEKTPOSHEPTHHL. YTHIH3AMHA OMOOPTraHMYECKOTO TOIUTABA JIJISl BBIPAOOTKU
JleMOHCTpaIHH. «TETUIOBOW» U DJIEKTPOIHEPTHH.
WN3MeHeHue TEMIIEpaTyphl npu a;[I/Ia6an[quK()M pacmpeHuu. Brimoninenue y‘Ie6HLIX 3a,Z[aHI/II>'I Ha aHaJIM3 TCIJIOBBIX IMTPOLECCOB
Bozaymsoe oranBo. CpaBHEHHE YIC/IBHBIX TEIUIOEMKOCTEH BeliecTB. | (SBJICHHI) C CIOIb30BaHHEM OCHOBHBIX nosioxeHnit MKT u
CniocoObl U3MEHEHHS BHYTPEHHEH YHEPTUH 3aKOHOB MOJICKYJISIPHOU (DPU3UKH M TEPMOTUHAMUKU: TICPBBINA 3aKOH

19. Buytpennss sneprus. KosmuectBo TemnoTsl M pabora kak Mepsl | TCPMOAWHAMUKH, 3aKOH COXPAHCHUS SHEPTUH B TEIIOBBIX

W3MCHCHUSI BHYTPCHHEH SHEPrHHM TEPMOJUHAMUYECKON CHCTEMBI.
Bropoii 3ak0H TepMOJUHAMUKH JUII PAaBHOBECHBIX IPOIIECCOB: Yepe3
3aJJaHHOC PABHOBECHOE COCTOSIHHUE TEPMOIAMHAMHYCCKOW CHUCTEMBI
MPOXONUT CAMHCTBCHHas anuabata. AOCONIOTHas TemIeparypa.
Bropoit 3akoH TepMOJAWHAMHKH JUIS HEPABHOBECHBIX IPOICCCOB!
HEBO3MOXXHO TepeNiaTh TEIUIOTYy OT OoJjiee XOJOTHOTO Tella K Oojee
Harperomy 6e3 kommneHcanuu (Kiaysmyc). Heo6paTiMocTs mprpoIHBIX
npoueccoB. MakcumanbHoe 3Hauenue KIIJ[. Hukn Kapho.

nporeccax. Mcmons3zoBanue IT-TexHoM0THI TIpU padoTe ¢
JIOTIOJTHUTEIFHBIMA HCTOYHUKAMU UHPOPMAITUH TI0 TEME, HX
KPUTUYECKHM aHaIU3 U OLEHKA JJOCTOBEPHOCTH.

AHanu3 ¥ OUEeHKa MOCIeACTBUIA NCIIOJIB30BaHUS TEMIOBBIX
JIBUTATENIeH U TEMJIOBOTO 3arps3HEHUS] OKPYKAIOLIEH cpebl C
MO3UIUH SKOJIOTHYECKON O€30TMaCHOCTH; MPEACTABICHUH O
PaMoOHAIFHOM MPHPOIONIONIE30BAaHHH (B ITPOIEcCe TOATOTOBKH
COOOIIeHNH, BBITIOTHEHUH IPYITOBBIX IPOEKTOB)
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OKOJIOTHYECKNE AaCHEKThl HCIIOIb30BAHMUSA TEIUIOBBIX IBHIATEINCH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIEH CPEbL.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
XOJONWIBHHAK, KOHIULIMOHEp, JAW3ENbHBIA ¥  KapOIOpaTOpHBINA
JBHUTATENN, MapoBas TypOWHA, MOJYYEHHE CBEPXHU3KHX TEMIIEPaTyp,
yTunm3anys "TEIIOBBIX" OTXOJOB C HCIIOJIB30BAaHHEM TEIJIOBOTO
Hacoca, YTHIM3alus OMOOPraHWMYECKOro TOIUIMBA s BBIPAOOTKU
"TerI0BON" U AJIEKTPOIHEPTUH.
JeMoHcTpanuu.

HccnenoBanue anauabaTHOTO Tpolecca.
TEIUIOBBIX JBUraTeNeH.

KOMHLKOTepHLIe MOACIN

JlabopaTopHBIE 3aHATHS

20. V3mepeHue yaeabHOM TEII0EMKOCTH.
UccnenoBanue npoiiecca OCTHIBAHUS BEIIECTBA.
Hccnenoranue aanabaTHOro mpoiiecca.
Nzydenne B3aMMOCBSI3U SHEPTUN MEKMOJIEKYISIPHOTO
B3alMOJCHCTBUS U TEMIIEPATY Pl KUIICHUS KUJKOCTEH.
3.3 | ArperaTHsie 6/2/2 | Ypoxk
COCTOAHUA 21. [TapooGpa3oBanue u KoHjaeHcauus. Mcnapenue u kunenue. YiensHas | HaGmroneHne CBOMCTB HACKIMIEHHBIX MAPOB, MAJbIX Ae(hOpMAaLuii,
BCIIECTBA. ®dazoBbie TCIJI0Ta napoo6pa3OBaH1/I;1. HaCI)IIIIeHHI)Ie U HCHACBLIINICHHBIC TIaphbl. MPOBEJCHNE KOCBEHHBIX I/ISMepeHI/Iﬁ y}leﬂbﬁoﬁ TEILUIOTHI
HCPEXOMEL. KauecTBeHnHass 3aBUCUMOCTL IITIOTHOCTH H JaBJICHWA, HACBIIICHHOI'O IUIABJICHUS JIbJA, a0COIIIOTHOM BIAXKHOCTU BO31yXa,
mapa OT TeMIICPATyphl, UX HE3aBUCHMOCTh OT 00bhEMa HACHIIICHHOTO K09 PHULUMEHTA IOBEPXHOCTHOTO HATSOKEHHS, MOy s FOHTa.
napa. 3aBUCUMOCTh TeMIIEPaTyphl KUIIEHUS OT JABICHHS B KUIKOCTH. V3yueHHe 3aKOHOMEPHOCTEl HCTIAPEHNS M KHTISHHUS KUIKOCTE, B
BnaxHocTts Bo3yXa. vA6COJ‘IIOTHa$I H OTHOCHTEJIbHAS BIIAXKHOCTb. TOM WHCIIE KHTICHHUS TIPH TORIKEHHOM IABICHNH, HATPEBAHMIS 1
TexHuyeckue yCcTpOHWCTBA M TEXHOJOTMYECKUE MPOLECCHI: KHUIKHE .
KpHCTAILIBL, COBPEMEHHbIE MATEpHAL IJIaBJICHUS] KPUCTAJUIMUECKOT O BELIECTBA, KaHI/IJ'IJ'ISIp.I.-IBIX SIBJICHHH,
TemomncTparm. cMauuBaHusl. [IpoBeieHre OMBITOB ¢ MBIJ:I'LHI)IMI/I MJIEHKAMH.
TemnoBoe pacimupenue. CBOHCTBa HAchILIEHHBIX NapoB. Kumnenwue. HCCH_.eHOBaHHe MoJe/n HeHI’IOTOHVOBCKOH KUIKOCTH. }jemeHHe
Kunenne 1Tpd  HOHIKEHHOM  JaBIE€HHM. V3Mepenue  cuypl | PACHUCTHBIX 3a1at € ABHO 3a/IaHHOU 1 HEABHO 3aTaHHOU
MOBEPXHOCTHOTO HATSDKCHHMS. OIBITHL C MBUIGHBIMH  ILIeHKaMu. | PU3HUCCKOH MOJEIBIO C HCIIONB30BAHNEM OCHOBHEIX 3aKOHOB H
CmauuBanue. Kamwinsipaele sBieHus. MoJiedn HEHbIOTOHOBCKOM bopMy MOJIEKYJISIPHON (bI/BI/IKI/I H TCPMOJNHAMUKH.
KuaKocTH. CrocoOBI U3MEPEHUsI BIAKHOCTH. PemeHne kauecTBEHHBIX 3a/1a4, TPEOYIOMINX TPUMEHEHHS 3HAHUHA
0 MOJICKYJISIPHOW (PU3UKE M TEPMOJINHAMUKE.
22. Kpucrannuueckue wu amop¢Hbie Tema. AHuU30TpomnHs CBOUCTB | OOBSICHEHHE OCHOBHBIX MPHHIIUIIOB CTPOCHHS KUIKUX
KpuctaiioB. [lnaBiaeHwe W KpuCTaIM3auus. YAelnbHas TEIUIOTa | KPUCTAJUIOB, HOJYUYEHUsS] COBpEMEHHBIX MaTtepuasioB. OnpejeneHue

wiasenns. Cyonmumanus. ledopmaruu TBepioro rena. Pactsxenue u
cokarue. Chsur. Moayne IOnra. Ilpenen ynpyrux nedopmanmii.
TeroBoe pacuMpeHue XHIKOCTEH W TBEpAbIX Tel, 00beMHOE H
JMHEHHOE paciiupeHre. AHIapMOHHU3M TEIUIOBBIX KOJIEOaHUH YacTHIl

YCIIOBHI IPUMEHHUMOCTH MOJIeNei PU3HYECKIX TeJ U IPOILIECCOB
(siBIIEHMIT): MOJeneit ra3a, KHUIKOCTH B TBEPIOTO
(KpHCTAIUTHYECKOT0) TeJa, HSATFHOTO Ta3a.
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BEIeCTBA KaK IPUYMHA TEIUIOBOIO PACIIMPEHHs Tl (Ha KaYeCTBEHHOM
YpOBHE).

TexHHYecKkHe yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: KHUAKUE
KPHCTaJUIBI, COBPEMEHHBIEC MaTEpHaJIbL.

JemoncTpanuu.

VcenenoBanne HarpeBaHus H IUIaBICHUS KPHUCTAIIIMYECKOTO BEILECTBRA.
Bunpl nepopmanuii. Hadbmonenune mansix nedopmanuii.

23.

VYpaBHeHHe TemioBoro Oanmanca. [loBepXHOCTHOE  HaTSKEHHE.
KoapuureHT moBepXHOCTHOTO HaTsHKEeHUs. KarmwuisipHble SBICHUSL.
JlaBineHue Mmoa HMCKPUBIECHHOW MOBEPXHOCTBIO KUAKOCTH. Dopmyna
Jlamnaca.

TexHnYeckne YCTPOHCTBA M TEXHOJOTMYECKHE MPOLECCHL JKUAKHE
KPHCTAJUIBI, COBPEMEHHBIE MAaTePHATIbI.

JemoncTpanuu.

OnbITH ¢ MBUTBHBIME TUIeHKaMH. CMaunBaHue. KanuispHsle SBIeHUs.
Mopnenn  HEHBIOTOHOBCKOM  JKHAKOCTH. CrocoObl  HM3MepeHus
BIIAYKHOCTH.

BrinonHeHrne y4eOHbIX 3aJaHUi Ha aHAJIU3 TETIOBBIX IPOLIECCOB
(s1BnIeHMIT) ¢ UCTIONB30BaHUEM OCHOBHBIX nostoxkeHnit MKT n
3aKOHOB MOJICKYJISIPHON (PM3MKN M TEPMOJUHAMUKH: CBSI3b
JIaBJICHUS HIEAIBHOIO Ta3a C KOHIEHTPALUEN MOJIEKYIT U €r0
TeMIiepatypol, ypasHeHue MenaeneeBa—Knaneiipona, nepBoli
3aKOH TePMOJMHAMUKH. PaboTa B rpymmax npu o0CyXIeHUH
BOIIPOCOB MEXKITPEAMETHOTO XapakTepa (Hanpumep, 1o TemMe
«TennooOMeH B KHMBOI PHUPOJIL»)

JlabopaTopHbIe 3aHATHS

24,

W3MmepeHue yaenbHON TEIIOTHI TIABICHUS Jba

W3mepeHune abCcoMOTHON BIAXKHOCTH BO3/yXa U OIICHKA MAcChl IAPOB B
MOMEICHUH.

W3mepenune koapGHUIreHTa MOBEPXHOCTHOTO HATSIKCHHUS.

N3mepenue moxyns FOwxra.

HccnenoBanne 3aBUCUMOCTH AedOpMall PE3MHOBOrO o0Opas3ua oT
MPUIOKEHHON K HEMY CHIIBL.

Pasnen 4. DiekTpoanHaMuka.

4.1

DNeKTpuIecKoe
noJe.

8/2

Ypoxk

25.

DneKTpU3aLus Tell ¥ €€ MPOosBICHUS. DJIeKTpUYecKuil 3apsia. [IBa Buaa
JNEKTPUUECKUX  3apsloB. [TpoBoxHUKH, JIM3IIEKTPUKH u
MOJIYIPOBOJHUKUA. DJEMEHTAPHBIA JJIEKTPUUYECKUH 3apsia. 3akoH
COXpaHEHMsl 3JIEKTPUYECKOro 3apsja. BzaumoneiicTBue 3apsiios.
Toueunsle 3apsel. 3akoH Kynona. Onexrpuueckoe moie. Ero neictue
Ha JJICKTPHUYECKUE 3apsiIbl.

TexHuyeckue  yCTpoHCTBA M TEXHOJOTMYECKHE  IIPOLECCHI:
3IIEKTPOCKOII, 3JIEKTPOMETP, IIEKTPOCTATUUECKAsI 3aIUTa, 3a3EMIICHHE
3JEKTPOIIPUOOPOB, KOHAEHCATOPEI, TeHepaTop Ban ne 'paada.
JemoHcTpanuu.

YCTpoicTBO ¥ IPUHLUN ASHCTBUS JIEKTPOMETPA. DIEKTPUIECKOE 110JIE
3apsDKEHHBIX IIAPUKOB. OJEKTPUYECKOE I0JIE€ [JBYX 3apsKEHHBIX
TUTACTHH.

HpOBCZ[eHI/IG KOCBCHHBIX I/IBMCpeHI/Iﬁ 1 OIIBITOB I1O IPOBEPKE
npe/:[noxceHHoﬁ TUIIOTE3bI IPU U3YUCHUU BSaHMOHGﬁCTBHH
3apAKEHHBIX TCJI, 3apsaJia KOHACHCATOpa, HOCICA0BATCIbHOI'O
COCIMHCHUA KOHACHCATOPOB.
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26.

HamnpsokeHHOCTh  2yiekTpudeckoro most. [IpoOubrit 3apsa. JInaum
HANPSDKEHHOCTH 3JIEKTpHdecKoro noist. OZHOPOAHOE 3IIEKTPUIECKOoe
mosnie. [loTeHIMAIPHOCTE AIEKTPOCTATHIECKOTO IO Pa3sHOCTH
MOTEHIIMAJIOB W HampspkeHue. [loTeHnmanbHas SHEprus 3apsga B
3IEKTPOCTATHIECKOM ToJe. [IoTeHInal 3IeKTPOCTaTHIECKOTO ITOJIS.
CBs3b  HamNpSOKEHHOCTH TIONII W PA3HOCTH TOTEHIMAJIOB  JUIA
3IEKTPOCTATUYECKOTO MO (KaK OAHOPOIHOIO, TaK ¥ HEOJHOPOIHOTO).
TexHuueckue  ycTpoicTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
3IEKTPOCKOII, MNEKTPOMETP, IJIEKTPOCTaTUIECKAs 3allUTa, 3a3eMJICHUE
3JEKTPOIIPUOOPOB, KOHAEHCATOPEI, TeHepaTop Ban ne 'paada.
JeMmoHcTpanuu.

Mopnens anexTpoctatndeckoro reHepatopa (Bam me ['paada).
[IpOBOIHUKY B AIEKTPHUYECKOM TOJE. DINEKTPOCTATHICCKAs 3aIllHTa.

Omnpenenerne abCOMOTHBIX M OTHOCHTEIBHBIX OTPEITHOCTEH
U3MepeHuil pU3NIecKIX BeTHIHH.
OreHKa rpaHyIl HOTPEIIHOCTEH.

27. [Tone Toueunoro 3apsina. ITone paBHOMepHO 3apsxeHHOI cdepsl. [Tone | M3ydenne kapTHH TMHUN HAIPSHKEHHOCTH JIEKTPUUECKOTO MO
pPaBHOMEpPHO 3apshDKEHHOro Mo o0bemy miapa. [lojie paBHOMEpPHO | TOYEYHOIO 3apsjia, PABHOMEPHO 3apsHKEHHOM cdepbl, paBHOMEPHO
3apsKEHHOU OeckoHe"HOU IIJIOCKOCTH. KapTussl JIMHUI | 3apsDKEHHOTO 1Mo 00bEMY I1apa, PaBHOMEPHO 3apsKEeHHON
HaNpsKEHHOCTH 3TUX TOJeH M SKBUIIOTEHIMAJBHBIX MOBEPXHOCTEH. | OECKOHEYHOI! IIIOCKOCTH U HKBUIIOTECHIMAIBHBIX TIOBEPXHOCTEH.
IIpoBOgHMKM B 3JIEKTPOCTATUYECKOM TIIOJ€. YCJIOBHE PaBHOBECHS
3apsI0B. Judnexrpuku B 3JIEKTPOCTATUYECKOM ToJIE.

JusnekTpudeckasi IPOHULIAEMOCTD BEILIECTBA.

TexHuueckue  ycTpoiicTBA M TEXHOJIOTMYECKHE  NPOLECCHI:
3IEKTPOCKOII, AIEKTPOMETP, dIAEKTPOCTATHIECKAS 3aLUTA, 3a36MICHUE
3NEKTPOINIPUOOPOB, KOHAECHCATOPHI, reHepaTop Ban ne 'paada.
JemoncTpanuu.

IIpoBOHUKY B 3EKTPUUECKOM HOJIE.

28. ONEeKTPOEMKOCTh  KOHJEHcaTopa.  OJJEKTPOEeMKOCTh  Iuiockoro | HaGimroneHue mpeBpareHus 3Hepruy 3apsHDkeHHOT0 KOHGHCaTopa
KOHJIEHCATopa. [lapannenpHOe  COEAMHEHHME  KOHACHCATOPOB. | B SHEPIUIO U3JIYUYEHUs CBETOAMO/A, UCCIIEI0BAaHUE pa3psaia
IlocnenoBarenbHoe  COEAMHEHHE  KOHJEHCATOPOB.  JIBMXKEHHE | KOHIEHcATopa uepe3 pe3ucrop. M3ydeHue 3aBUCUMOCTH
3apsDKEHHOM  4YacTULbl B OJAHOPOJHOM  DJIEKTPUYECKOM  IIOJIE. | AJIEKTPOEMKOCTHU IIOCKOIO KOHAEHCATOpa OT IUIOIIAU IUIACTHUH,
TexHuueckue  yCTpoWcTBAa W TEXHOJIOTMYECKHE  IPOLECCHI: | PACCTOSHUSA MEXIAY HUMHU U JUIEKTPUIECKON MPOHULAEMOCTH.

AJEKTPOCKOIL, JIEKTPOMETP, SJICKTPOCTATHICCKAS 3aI[UTa, 3a3eMJICHHE
3MEeKTPONPHUOOPOB, KOHACHCATOPHI, TeHepaTop Bau e ['paada.
TexHUYecKHe  YCTpOWCTBA W TEXHOJOTHYECKHE  IPOIECCHI:
AIEKTPOCKOIL, JIEKTPOMETP, SJICKTPOCTATHICCKAS 3aI[UTa, 3a3eMJICHHE
AIEKTPOTIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne I'paada.
JemoHcTpauu.

YeTpolcTBO U IEHCTBUE KOHAEHCATOpa IMOCTOSHHOM U NEPEMEHHOMN
€MKOCTH. 3aBUCHMOCTh DJIEKTPOEMKOCTH IJIOCKOTO KOHIIEHCATOpa OT
Iomaan IUIaCTUH, PACCTOAHHA MEXIAY HUMHU U )IHBHGKTquCCKOﬁ
NPOHUIIAEMOCTH. DHEPrHsi JJIEKTPUYECKOro MO  3apsDKEHHOTO
KOHJIeHcaTopa. 3apsaKa ¥ pa3psijika KOHAEHCATOpa Yepe3 Pe3nucTop.

Perenue pacu€THBIX 3319 ¢ SIBHO 33aHHOW U HESIBHO 3aIaHHOM
(U3NIECKOI MOJIENBIO C HCIIOTb30BAHAEM OCHOBHBIX 3aKOHOB U
(bopMyIT IIEKTPOCTaTHKH. PellieHne KaueCTBeHHBIX 3a/1a4,
TpeOYIONNX TPUMECHEHUS 3HAHUH 10 SJIEKTPOCTATHKE.
OOBsCHEHNE YCTPOMCTBA M MPHUHITAIIA ASHCTBHS SIEKTPOCKOTIA,
ANIEKTPOMETPA, KOH/IEHCATOPOB, reHeparopa Bau ne ['paada.
OO0bsicHeHne PabOTHI IEKTPOCTATUIESCKON 3alTUThI, 3a3EMJIICHHSI
anekTponpruoopoB. OnpeneseHne yCIOBUH MPUMEHUMOCTH
Moenel PU3NIECKUX TEN: TOUSUHBIN 3apsij, OTHOPOIHOE
ANIEKTPUUYECKOE MOJIE.

BrimoHeHNe yueOHBIX 3a/IaHUI HA aHAJH3 AIEKTPHYSCKUX
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HPOLECCOB (SBJIEHHI) C UCIIONB30BaHUEM OCHOBHBIX ITOJIOKCHUH U
3aKOHOB JICKTPOIMHAMUKH: 3aKOH COXPAaHEHHS SIEKTPHIECKOTO
3apsza, 3aKoH KysioHa, HOTEHINAIBHOCTE 3JIEKTPOCTATHIECKOTO
TOJIS1, IPMHIIMI CYNEPIIO3UIIMHU IICKTPUIECKHX TTOJICH.
Hcnonp3oBanue I T-TexHOMOTHIA TIpH pabOTE ¢ JOTOTHATEIEHBIMA
MCTOYHMKAaMH HHPOPMALUH 110 TEME, HX KPUTHISCKHI aHaIN3 U
OLICHKA JOCTOBEPHOCTH

JlabopaTopHbIe 3aHATHS

29. OreHKa CHIT B3aUMOJICHCTBUS 3apsHKCHHBIX TEI.
HabnroneHue npeBpalleHus SHEPTHH 3apsHDKSHHOTO KOHICHCATOpa B
JHEPTHI0 U3TYYCHHUS CBETOANO/A.
V3ydeHne nmpoTeKaHHs TOKA B LIETH, COIepKaliell KOHICHCATOP.
Pacnipenenenue pa3sHOCTH OTESHIMATOB (HANIPSHKESHHS ) IPH
MOCIIe/I0BATEILHOM COCANHEHUH KOHIECHCATOPOB.
HccnenoBanue pa3psaa KOHICHCATOPa Yyepes pe3UucTop.
4.2 | IocTostHHBI 8/4/2 | Ypok
SNCKTPHHICCKITH TOK. 30. Cuna toka. [TocTOSHHBII TOK. Y CIOBHS CyIIeCTBOBAaHMS NOCTOSHHOTO | [IpoBeneHUe NPsIMBIX M3MEPEHUH CHITBI TOKA M HATIPSDKCHUS,
Toxn B pasmTHBX anekTpuyeckoro Toka. Mcrounuku toka. Hanpsbxenue U u O/1C. 3akoH | KOCBEHHBIX U3MEPEHUN yaeabHOro conpoTusieHus, IC u
cpenax. . OmMa [u1sl yyacTKa IeIH. BHYTPEHHETO CONPOTUBIICHUS HCTOYHHKA TOKA, IPOBEICHUE
OINEKTPHeCKHit TexHIYECKHE YCTPOICTBA U TEXHOJIOTMYECKHE MPOLIECCHl: aMIIEPMETp, | UCCIICNOBAHUH 3aBUCUMOCTEH (HU3HMYECKUX BEMYHMH U OIBITOB 10
TOK. YCIIOBUA BOJIETMETP, PEOCTaT, CYCTYHK DICKTPUUECKON IHEPTHU. NPOBEPKE NPEIUIOKESHHON THITOTE3bI IPH U3YYCHUH Lenel
CYIeCTBOBAHNA JleMOHCTpaLyHy. TIOCTOSIHHOTO TOKA.
SMEKTPHACCKOTO 3aBHCHMOCTD COMPOTHBICHHUS MHIHHAPHICCKUX TMPOBOJHUKOB OT | PemieHue Ka4eCTBEHHBIX 3aa4, TPEOYIOMIMX PUMCHEHNUS 3HAHUIH
Toka. crounnkn JUTHHBI, TUIOIIA/M [OMIEPEYHOrO CEYEHNs U MaTepHana. ¥ 3aKOHOB TIOCTOSIHHOTO TOKA.
Toka. Cuna ToKa. OOBsACHEeHHE YCTPOICTBA U IPHUHIUIIA AEHCTBUS aMIIEpMeTpa,
IlocTOAHHBIA TOK. BOJIETMETPA, PeocTara, CYETUHKA IEKTPHICCKON SHEPTHH.
31. DJIeKTPHYECKOEe  COMPOTHBICHHE. 3aBHCHMOCTh  CONPOTUBIICHUS
OJJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOAJH MONEePEYHOro
CCUYCHHSI.
TexHH4YecKe ycTPOicTBAa U TEXHOJIOTMYECKHE MPOLIECCH: aMIIepMETp,
BOJIETMETP, PEOCTAT, CUCTYHK DICKTPHUCCKON SHEPTHH.
JeMoHcTpanuu.
3aBHCHMOCTD COMPOTHBICHHS [HIHHAPHICCKUX TPOBOJHUKOB OT
JUTHHBI, TUTOIIATA TIOTIEPEYHOT0 CECUSHHS M MaTepuaa.
32. VYnenbHOE  CONMPOTHBIICHWE BellecTBa Pacyer  pasBeTBiieHHbIX | OmpezeneHue aOCOMIOTHBIX M OTHOCHTENBHBIX OrPEIIHOCTEH
snekTpuueckux uenei. [pasuna Kupxroga. M3MepeHnil pu3nueckux BemurH. OLeHKa IPaHuL] OrPeLIHOCTEH.
Ipodeccuonanrno OpPHCHTHPOBAHHOC cojepkaHue: | [I3yyeHne KOPOTKOTO 3aMBIKAHHS TATbBAHIMYECKOTO 3JIEMEHTA
[ocnenoparenbHoe,  TapaienbHOE,  CMENIAHHOE  COEJIMHEHHE | oriepka BHYTPEHHETO CONPOTHBICHNS. Pelenne pacuéTHbIX 3aa4
HPOBOHUKOB. C IBHO 3aJaHHOM M HEABHO 3aJaHHOM (U3MYECKONH MOJENBIO C
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TexHu4yeckne yCTpOMCTBa M TEXHOJIOTHUECKHE TIPOIIECCH: aMIIEpMETp,
BOJIETMETP, PEOCTAaT, CICTUHK ICKTPHUISCKON IHEPTUHL.
JemoncTpanuu.

HccrnenoBanme 3aBHCHMOCTH CHJIBI TOKa OT COTPOTHBICHUS TIPH
MOCTOSTHHOM HAaIpsKEHUH.

HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB 1 q)OpMyII IOCTOSAHHOTO
TOKa.

33. Pabora anmekrpuyeckoro Toka. 3akoH Jlxoynsa-Jlenna. MorHOCTs | BhimonHeHHe yueOHBIX 3aJaHMid HA aHAINA3 HJICKTPHYCCKIX
9JIEKTPUYECKOTO TOKA. MPOIIECCOB (SBJICHUI) C HCIIOIH30BAHUEM OCHOBHBIX MOJIOKEHHH U
TexHUUECKUE YCTPOMCTBA U TEXHOJOTHUECKUE TIPOIIECCHI: aMIEPMETP, | 3aKOHOB JICKTPOJUHAMUKH: 3aKOHBI OMa JJIs y4acTKa [EMd U JJIs
BOJITMETP, PEOCTAT, CYCTUHK IJICKTPUUCCKON IHEPTUU. 3aMKHYTO# 3JIEKTpHYeCcKOU 1ienu, 3akoH Jlxoyns—JIeHra.
JemoncTpanuu.

IIpsmoe m3mepenne DJIC. KopoTkoe 3amMBIKaHHE TaIbBaHUIECKOTO
JJeMEHTa W OLEHKa BHYTPEHHEro comnpoTHBiIeHUs. CrocoObl
COCIITHEHUS HCTOYHHUKOB Toka, DJIC Oarapeii.
34. TemoBasi MOIIHOCTG, BbiesieMas Ha pesuctope. DJIC u BHyTpennee | Paborta B rpymnmax npu 00CYKACHUH BOIPOCOB MEKIPEAMETHOTO

COTIPOTHBIICHHE UCTOYHUKA TOKa. 3akoH OMa A1 MOJTHON (3aMKHYTOM)
SNEKTPUUYECKONH Ienud. MOIIHOCTP MCTOYHMKa Toka. KopoTkoe
3aMbIkaHue. KoHeHcaTop B 1€y MOCTOSHHOTO TOKA.

TexHHUeckue ycTpoucTBa U TEXHOJIOTHYECKUE MPOLIECCHI: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETYUK IJIEKTPUIECKON YHEPTHU.
JemoncTpanuu.

HccnenoBanne pasHOCTH MOTEHIUANIOB MEXAY IMONIOCAMU HUCTOYHUKA
TOKA OT CUJIBI TOKA B LEMH.

xapakrtepa (Harmpumep, Mo TeMe «JIeKTPUUECKUe IBICHUS B
TIPUPOICH)

IIpakTueckue 3aHATUSA

35.

I/ICCHC,I[OBaHI/IC PA3HOCTU NOTCHUHUAJIOB MCKAY MOJHOCAMU HCTOYHHKA
TOKa OT CHJIbI TOKA B LICTIN.

I/ICCHC,I[OBaHI/IC 3aBUCHMOCTH II0JIE3HOM MOIITHOCTH MCTOYHHKA TOKA OT
CHJIBI TOKA.

JlabopaTopHbIe 3aHATHS

36.

YBenuueHne npenena u3MepeHus aMmnepMeTpa (BOJIBTMETPA).
N3mepenue D/]C 1 BHyTpEHHETO CONIPOTUBIICHNS NUCTOUYHUKA TOKA.
Hccnenosanue 3aBucumoctr DJ1C rarbBaHHIECKOr0 3JIEMEHTA OT
BPEMEHH IPH KOPOTKOM 3aMBIKaHUH.

37.

HccnenoBanue cMEMIaHHOTO COEIUHEHUSI PE3UCTOPOB.

M3mepeHne yaeapHOTO COIPOTHUBICHUS IPOBOAHNUKOB.
IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/lEP/KAHHUE: HCCIEIOBAHUE
3aBHCHMOCTH CHJIBI TOKA OT HANPSHKSHUS JJIS JIAMIIBI HAKaJTMBAHMS.

4.3

6/2/2

Ypox
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Toku B pa3nuyuHbIX
cpenax.

38.

OnekTpudeckass MPOBOJUMOCTh PA3IMYHBIX BEIIECTB. ODJICKTPOHHAS
MPOBOANMOCTh TBEPABIX METAJUIOB. 3aBHCHMOCTh CONPOTHBIICHHS
METAJUIOB OT TeMIiepaTrypsl. CBEpXIpPOBOIUMOCTb.

OnexTpudecknii TOK B BakyyMme. CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
IomynpoBomaukn. CoOcTBeHHass M TNpPUMECHas MPOBOAUMOCTH
norynpoBogHuKoB. CBoiicTBa p-N-mepexona. IlomynpoBOAHUKOBEIE

npuOOpHI.
TexHndeckue  ycTpOWCTBA M MNPAKTUUECKOE  MPHMEHEHHE:
ra3opaspsiiHble JIaMIIbI, JJIEKTPOHHO-ITy4YeBast TpyOKa,

MOJYIIPOBOHUKOBEIC ~ TPUOOPHI:  JHOJA, TPaH3UCTOP, (HOTOIUOI,
CBETOMOI, TaJbBaHUKA, PAQUHUPOBAHUE METU, BBITUIABKA AITFOMUHHUS,
3JIEKTPOHHAST MUKPOCKOTIIHSI.

JemoncTpanuu.

3aBHCUMOCTH COTIPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

[IpoBenenne KOCBEHHBIX U3MEPEHHUI U MCCIIEIOBAHUN
3aBHCUMOCTEH MEXIY (GU3NICCKAMH BEITMUYNHAMH TIPY U3yUCHUN
MPOLIECCOB MPOTEKAHUSI STIEKTPUUECKOT0 TOKA B METalIax,
AJIEKTPOJIUTAX U MONyNpoBoAHUKAX. OmpeieneHne abCOMITHRIX U
OTHOCHTEIIFHBIX TTOTPEITHOCTEH N3MEepeHNH (PU3NIECKUX BEIMINH.
Orenka rpanuil norperraocteil. Habmoaenue 3iaekTponusa,
W3YUYCHHE U O0BICHCHHUE IPOBOIMMOCTH JICKTPOIUTOB,
JKCIIEPUMEHTAJILHOE M3YUYeHHE 3aKOHOB AyeKTposinza Dapajest.
CHsITHE BOJNBT-aMIIEPHON XapaKTEPUCTUKH JTUOJIA.

CpaBHeHuUE IPOBOAUMOCTH METAJJIOB U MOIYIPOBOIHHUKOB.
N3ydenne nCKpoBOro paspsaa U NpOBOAMMOCTH Bo3ayxa. Perienue
pacu€THBIX 3a7a4 ¢ SIBHO 3a1aHHOM U HESBHO 3aJJaHHOU
(U3NIECKO MOJICNBIO C HCIIOTF30BAHIEM 3aKOHOMEPHOCTEH
MIOCTOSIHHOT'O TOKa B PA3JIMYHBIX cpefax. PerieHre kauecTBEHHbIX

39. ODIEKTPOIUTHIECKAS TUCCOLMAIMS. DIEKTPou3. 3akonbl Dapajes st | 3anay, TpeOYIOIMX IPUMEHEHHS 3aKOHOMEPHOCTEH MOCTOSHHOTO
9JICKTPOJIH3A. TOKa B Pa3IMYHBIX CpElax.
TexHuueckue yCTpOiicTBa u TIPaKTUYICCKOC NPUMEHEHUE: | OOBICHEHNE YCTpOICTBa U MPUHLIMIA AEHCTBUS ra30pa3psIHbIX
rasopaspsaHbIC JIaMIIBI, SJICKTPOHHO-JIy1ICBas TpyOKa, | mamm, 571eKTPOHHO-Ty4€eBOii TPYOKH, MOIyPOBOIHUKOBBIX
TIOJIYTIPOBOJIHUKOBBIE ~ MPUOOPBL:  [IMOJI, TPAH3MCTOP, (HOTOIMOM, | mpuGOPOB: AMO/A, TPAH3UCTOPA, (POTOMO/A, CBETOMOIA.
CBETOJMO/I, TajIbBaHMKA, PaQMHUPOBAHUE ME/IH, BBIILIABKA AFOMUHUSA, | OGBACHEHHE CyTH IPOIECCOB!
SJIEKTPOHHAs MUKPOCKOIIHS. rajJbBaHUKH, paQUHUPOBAHHS MEJH, BHIIUIABKY ATIOMUHUS,
JemoHcTpanuu. 3JIEKTPOHHON MUKPOCKOIIUU
IIpoBoaMMOCTB 2IEKTPOIUTOB. 3aKOHBI dneKTponu3a Papanes.

40. CaMOCTOSTENbHBI U HECAMOCTOSATENbHBIN pa3psia. PasnmuuHble THIIBI

CaMOCTOATENBHOrO pa3psaa. Monnus. [1na3ma

TexHuueckue  ycTpoilcTBa M MPAKTUYECKOE  IPUMEHEHHE:
rasopaspsIHble JIaMIIbI, JNEKTPOHHO-ITy4eBast TpyOKa,
MOJIYIIPOBOJJHUKOBBIE ~ IIPUOOPBI:  JMOA, TpPaH3UCTOp, (OTOAMO,
CBETOJIMO/I, TaIbBaHHUKA, pa)MHUPOBAHHE ME/IH, BHIIUIABKA aJlFOMUHHUS,
9JIEKTPOHHASI MUKPOCKOIIUSL.

JeMoHcTpanuu.

HckpoBoit  pa3psnq ©  NOpoBOAMMOCTE  Bo3ayxa. CpaBHeHue
MPOBOIUMOCTH METAUIOB U TOJYHPOBOAHHUKOB. (OIHOCTOPOHHSA
IIPOBOAUMOCTD JHOAA.

HpaKTI/I‘IGCKI/IC 3aHATHUA

41.

Hab6mronate asekTponus.

JlaGopaTopHBbIe 3aHATHS

42.

W3mepenue 3apsiia 0THOBAICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COTIPOTHBIIEHUS TEPMOPE3NUCTOPA OT
TEMIIEPATYPHIL.
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CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU THO/A.

4.4

MarsuTHoe 1oJie

4/2

Ypok

43. B3auMmopelicTBUE NOCTOSHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM. | IIpoBeneHHE KOCBEHHBIX U3MEPEHUI CUibl AMIIEpa, IPOBEICHUE
MarautHoe mojne. Bextop MarHuTHON WHAYKOWW. [IpHHONT | McClemTOBaHWS 3aBUCHMOCTEH MEXAY (PH3HMUSCKIMHU BETHIMHAMH H
CYNEPHO3UINN MAarHWTHBIX Noyied. JIMHNM MarHUTHOH HWHAYKIMH. | ONBITOB ITO IPOBEPKE MPEII0KEHHON TUIIOTE3bI IIPU U3YUECHHN
MarHuTHOE TON€ TPOBOAHMKA C TOKOM (IIPAMOTO IIPOBOAHUKA, | AEHCTBHUS MOCTOSHHOTO MarHWTa Ha PaMKy C TOKOM,
KaTyoIKd ¥ KpyroBoro BHTKa). OmbiT Opcrema. Cumia Amrepa, ee | B3aMMOAEHCTBHS MPOBOTHIKA C MATHUTHBIM 1osieM. OnpeneneHne
HaIlpaBJI€HUE U MOIYJb. a0COJIFOTHBIX M OTHOCHUTENIBHBIX TIOTPELIHOCTEH H3MEpEHHH
TexHn4ecKue yCTPOHCTBA U TEXHOJIOTUYECKHE TIPOLIECCH: TPUMEHEHHE | (Hu3ndecKux BeaudrH. OLeHKa TpaHuLl TOTPELIHOCTEH.
MOCTOSHHBIX ~MarHUTOB, JJIEKTPOMArHUTOB, TeCTep-MyJIbTUMETp, | McciaeqoBaHue MarHUTHOTO OIS HOCTOSHHBIX MarHUTOB, CBOMCTB
JNEKTPOJBHUTaTeNb SIKOOH, YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII. (eppOMarHeTHKOB.
JlemoHCTpanuu. OmnpezeneHue yCIoBUI IPUMEHUMOCTH MOJIENIN OJHOPOJAHOTO
Kaptuna nuHNH WHIYKOUM MAarHATHOTO IIOJIT  IIOJIOCOBOTO M | MarHWTHOTO TMOJIS.
MOAKOBOOOPa3HOTO  TOCTOSIHHBIX ~ MarHuToB. KapTuHa  JmHHH
MarHMTHOM HWHOYKLIUH TIOJI [UIMHHOTO TMpPSMOTO TPOBOJAHWKA U
3aMKHYTOTO  KOJIBIIEBOTO  TPOBOJHMKA, KAaTYIIKH C  TOKOM.
B3aumonelicTBue AByX NPOBOJIHUKOB ¢ TOKOM. Cuia AMmepa.

44, Cuna JlopeHia, ee HampaBleHHE M MOAyJb. J[BwxkeHHe 3apspkeHHOHM | OmnpeneneHue HaIpaBIeHUS MHIYKIUH MarHUTHOTO HOJIS

JacTUIBI B OJHOPOAHOM MarHuTHOM moje. PabGora cunsl JlopeHna.
MarnutHoe mone B BemiecTBe. @DeppoMarHeTWkd, Tmapa- u
NMaMarHeTUKu. TeXHUYecKHe YyCTPOWCTBA M  TEXHOJIOTHUYECKUE
MPOLIECCHI: TPUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
TECTEP-MYyJIbTUMETP, 3JIEKTPOJABUTATENb Sxo6u, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII.

JemoHcTpanuu.

Heiicteue cmbl JlopeHIla Ha HWOHBI 3iekTpoiura. HabmomeHue
JIBHKEHUSI Ty4YKa 3JIEKTPOHOB B MarHUTHOM mnoJjie. [IpuHuun neictBust
AIEKTPOU3MEPHUTETHLHOTO MPUOOPA MATHUTOAIEKTPUIECKON CUCTEMBI.

MIPOBOJHMKA C TOKOM, CHIIBI Amniepa u cuisl Jlopena. M3yuenue
KapTHHBI JIMHUI HHAYKIUH MAarHATHOTO MOJIS MOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB, JJIMHHOTO MPSIMOTO
IIPOBOIHHKA, 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHHIKA, KATYIIKH C
TokoM. OOBSICHEHNE B3aNMO/ICHCTBUS IBYX MPOBOJIHHKOB C TOKOM,
neicTBus cuibl JlopeHna Ha HOHBI AnekTponuTa. HabmoneHne
JIBIDKEHUS ITy4YKa AJIEKTPOHOB B MArHUTHOM I1oJie. M3yueHue
MPUHIUIIA IEHCTBUS IEKTPOU3MEPUTEIBHOTO TpHdopa
MarHUTOIEKTPUYECKON cHCTEMBI. Pellienne pacuéTHbIX 3a1a4 ¢
SIBHO 33JJAaHHOW W HESIBHO 3a/IaHHON (pU3MYeCKON MOJIETBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopMyIt no Teme
«MarnuTHOe 1oJjey». Pemenne kadyecTBEHHBIX 33/1a4, TPeOYIOMnX
IPUMEHEHHUS 3HaHUU 110 TeMe «MarHuTHOE MoJIe.

OO0BsACHEeHHE YCTPOMCTBA U MPUHITUIA ASHCTBHUS SIEKTPOMArHuTOB,
TecTepaMyJIbTUMETpa, dNIeKTpoaABUTaTens SIkoou, yckopurenen
9JIEMEHTAPHBIX YaCTHII.

OO0BscHEeHNE TPUMEHEHUS IOCTOSIHHBIX MarHUTOB

JlaGopaTopHBbIe 3aHATHS

45.

I/ICCHGJIOBaHI/Ie MAar"HuTHOT'O ITOJIS ITIOCTOSIHHBIX MArHUTOB.
HccnenoBanue cBOMCTB (heppOMarHeTHKOB.
UccnenoBanue necTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.
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N3mepenue cmiibl AMriepa.

M3yuenue 3aBUCUMOCTHU CHIIbI AMIIEpa OT CHJIBI TOKA.
OnpezneneHre MAarHUTHOW UHIYKIIMHA HA OCHOBE U3MEPEHUS CUIIBI
Awmriepa.

45

DJeKTpOMarHuTHas
HUHIYKIHS.

6/2/2

Ypok

46. ITotox BekTopa MarHuTHOM wHAyKIWH. JJIC wHaykuuu. 3akoH | [IpoBeneHHe UCCIEIOBAHUS 3aBUCUMOCTEH (hPU3UUCCKUX BEITHYMH U
9IIEKTPOMArHuTHOW HMHAYKuun ®apanes. BuUxpeBoe 3JIEKTPUYECKOE | OMBITOB MO MPOBEPKE MPEIOKEHHOM THITOTE3bI PH H3YYEHUH
none. Toku ®yko. D/IC MHAYKUME B NMPOBOJHKKE, JABIKYIICMCS B | gpIeHHs 3IeKTPOMArHUTHOH MHAyKIHH. ONpeeseHne HHIYKIHT
ONIHOPOZHOM MarHUTHOM HOJIC. BHXPEBOI'0 MATHUTHOTO TOJI.

Texnnyeckue — ycTpOHCTBA M TEXHOJIOTMYECKAE  NPOLIECCHL: OmnpenencHue aOCOMIOTHBIX U OTHOCHTEIBHBIX TOTPEIIHOCTEH
MHIYKIHOHHAS T1e4b, CONCHOMN, 3alllHTa OT SICKTPU3ALMK Tel NPH | . epeHHMIT (DH3MIECKHX BEHYHH,
IBIDKEHUH B MAaTHUTHOM TI0JIE 3E€MITH. N
OreHKa TpaHUIl OTPEITHOCTEH. DKCIIEPIMEHTAFHOE H3yICHUE
JemoncTpanuu.
N npasuia Jlenna.
HabmoneHne sBICHUS 3IIEKTPOMArHUTHOW WMHAYKOWH. VccnemoBanne - SIC
3apucuMocTd DJIC MHAYKOHH OT CKOPOCTH W3MEHEHHS MAarHUTHOTO CenefOBaHME ABICHHSA CAMOMHYKIIMH, SABHCHMOCTH J]]
notoka. Ilpasuio Jlenna. [1aneHue MarauTa B allOMMHHAEBOM (Mexmoi) | CAMOMHIYKIHMA OT CKOPOCTH M3MCHEHHS CHJIBI TOKA B IICTIH.
TpyGe. W3yueHue najieHuss MarHuTa B aJFlOMHUHUACBOM (MeIHOI) Tpyoe.
Ka M U 3JICKTPOMArHUTHOTO T€HEpaTopa.

47. Karymka WHIyKTUBHOCTH B IIE€MU TOCTOSIHHOTO TOKa. JSIBIeHHe Cbopxa ozlenn SNeKTpoMa oro re epi‘ opa .
CAMOMHTYKITHH. Perrenne p%C‘IeTHHX 3a[a4 C SIBHO 3aJIaHHOHM W HESIBHO 3aTaHHON
TeXHMYeCKHe  yCTPOHCTBA M TEXHONOTMUECKHE  IPOLIECCHL: (U3UYECKOI MOJICIIBIO C MCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB U
WHIYKIIMOHHAS TI€Yb, COJECHOMI, 3alllUTa OT JJICKTPH3AIMH TEeN TPH opmys1 110 TeMe «DIEKTPOMATHUTHAS MHIYKLIHSD).
IBIKCHHAM B MATHUTHOM IOJIE 3EMIIH. Permenne kauecTBeHHBIX 3a/1a4, TPEOYIOIINX TPUMEHCHHS 3HAHHINA
I[eMOHCTpaL[I/II/I. 10 TEME ((3J'I€KTpOMaI‘HI/ITHa$I UHAOYKOUS.
SIBiieHUEe CaMOMHIYKIMH. O0BsACHEHHE OCHOBHBIX TIPUHIUIIOB ﬂeﬁCTBHﬂ TEXHUYCCKHUX

48. DHEPrysi MArHUTHOTO TI0JIS KATYIIKH C TOKOM. DJIEKTPOMATHUTHOE YCTpOHCTB 1 TEXHOJIOTMHCCKHX HPOLECCOB, TAKMX Kak:

oJe.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
WHIYKIMOHHAS TI€Yb, COJICHOW, 3aIlUTa OT AJICKTPH3AIHU TN TPH
JIBHOKEHMH B MAarHUTHOM I10J1€ 3€MIIH.

JemoncTpanuu.

UccnenoBanue 3aBucumoctu IJC caMOMHAYKUMH OT CKOPOCTH
M3MEHEHUS CHIIBI TOKA B LIENH

MHAYKIMOHHAS [1€4b, COJIEHOU]I, 3aIUTa OT JCKTPU3AINH Tell IpU
JIBIDKEHUH B MAaTrHUTHOM T10JI€ 3eMIIH.

Pabra B rpynmnax npu o0CyXJ€HUH BOIIPOCOB MEXITPEAMETHOTO
Xapakrepa (Harpumep, 1o TeMe

«DNIeKTPOMAarHUTHBIE SIBJICHUS B IPHPOJIE»)

IIpakTueckue 3aHATUS

49,

‘ OHpeHGJ’II/ITB UHAYKIWKO BUXPEBOT'O MAarHuTHOTO OJIA.

JlaGopatopHble 3aHATHS

50.

HccnenoBanue siBICHNS 3IEKTPOMAarHUTHOW MHAYKIHH.
HccnenoBaHue sIBICHNST CAMOWHTYKIINH.
CO6opKa MO/IeH AIEKTPOMArHUTHOTO T'eHepaTopa.
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Pa3nen 5. Kojre6anus 1 BOJIHBI.

5.1 | Mexannueckue 2/2 | Ypox

KoebanmA 51. Konebatenbhas cucrema. CBoOoaHbIE KosleOaHus. ["apMoHndeckue [TpoBenenue KOCBEHHBIX H3MEPEHHH, NCCIIEJOBAHHS 3aBUCUMOCTEH
konebanns. KnaHeMaTnieckoe M JMHAMUYECKOE ONHCaHHE. MEXAY (PU3NUECKIMU BETUIMHAMH H OIIBITOB TI0 TPOBEPKE
DHepreTuIecKoe ONMMCaHNE (3aKOH COXPAaHEHHUS MEXaHUIECKOH MPEAT0KEHHOW THIIOTE3bI IPH U3YUYEHUH KOJIeOaHN HUTSHOTO U
9Hepruu). BbIBo AMHAMUYECKOTO ONMCAHUS FapMOHHYECKUX NPY>KMHHOTO MasiITHUKOB, BBIHYK/ICHHBIX U 3aTyXarOIHX
KoJieOaHNH U3 UX SHEPTETHIECKOr0 M KHHEMAaTHYECKOTO OMHCAHMSI. MeXaHWYeCKUX Kosebanuit. OnpeneneHue abCOMOTHBIX U
Awmrmuntyna u ¢asza xonebanuii. CBA3b aMILTUTYABI KOJTeOaHuH OTHOCHTEIIFHBIX TTOTPEITHOCTEH N3MEepeHNH (PU3NIECKUX BEIIMINH.
MCXOJHOW BEJTMYMHBI C aMIUTUTYJaM1 KOJIeOaHUil ee CKOPOCTH U OrneHka rpanui norpemHocteld. Habmonenne He3aBUCHMOCTH
yckopenust. [lepuon n yacrora konebanuii. [Tepuox Masnbix Nepro/ia MajlbIX KOJNeOaHuii Tpy3a Ha HUTH OT aMIUIUTY/IBL.
CcBOOOAHBIX KOJIeOaHNI MaTeMaTH4YecKoro MasTHUKA. [lepron OKcnepuMeHTaNbHas IPOBEPKa 3aKOHA COXPAHEHUS YHEPTUH IIPH
CBOOOAHBIX KOJIeOaHM MPYKUHHOTO MasTHUKA. [ToHsATHE O KoneOaHMAX TPpy3a Ha npyxuHe. HabmoneHne pe3oHanca.
3aTyxarolux KoinebaHusx. BeiHykaeHHble konebanus. PesoHaHc. OmnpeneneHye yCIOBUil IPUMEHUMOCTH MOJIENTH MaTeMaTHIECKOTO
Pe3onancHas kpuBas. BnustHue 3aTyxaHus Ha BU PE30HAHCHON MasTHHKA ¥ HACAIBHOTO NMPYKUHHOTO MasTHHKA. Permenne
KpPHUBOH. ABTOKOJICOAHMS. pacdETHBIX 3a/1a4 C SBHO 3aJJaHHON M HESIBHO 33JaHHOM
TexHHU4ecKUe yCTPOUCTBA M TEXHOJIOTHYECKUE MTPOLIECCHI: METPOHOM, | (PM3MYECKOH MOJEINBIO C UCTIOJIB30BAHHEM OCHOBHBIX 3aKOHOB U
4achl, Ka4eJIH, My3bIKaJIbHbIE HHCTPYMEHTEI, ceiicMorpad. dopmyn o Teme «MexaHnyeckue Konedanus». Pemenne
JeMoHCcTpanum. Ka4eCTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMECHEHHS 3HAHNH 110 TeMe
3amnmch KoebaTensHoTo ABKeHus. HabmoneHe He3aBUCHMOCTH «Mexanndeckue KoneOannsm». OObsSICHEHNE YCTPONUCTBA U
MepHro/ia MalbIX KOIeOaHuid Ipy3a Ha HUTH OT aMILTUTYIbL. NPUHIUIA ISHCTBUSI METPOHOMA, YacOB, KadyeJleH, My3bIKalbHBIX
HccnenoBanue 3aTyXaronIux KoineOaHUH 1 3aBUCHMOCTH TIEpHoJia MHCTPYMEHTOB, celicMorpacda. Hcnonp3oBanue IT-rexHONMOTMI PN
cBOOOHBIX KoJIeOaHMi OT conporusiieHus. ViccnenoBanue konebanuii | padore ¢ AOMOJHUTENHLHBIMUA HCTOYHUKAMH HH(POPMAIMH 110 TEME,
rpy3a Ha MacCHBHOM NPY)XHHE C LeNblo popMUpoBaHHUs MX KPUTHYECKHUIT aHAJIM3 U OLICHKA JIOCTOBEPHOCTH
MpeICcTaBIeHH 00 NealbHON MOJIENT IPYKHHHOTO MasiTHUKA. 3aKOH
COXpaHEHHMs SHEPTUH NPH KOJeOaHUsX Ipy3a Ha MPYKUHE.
HccnenoBanue BEIHYKICHHBIX KojeOanwmid. HaGmonenne pe3oHanca.

JlabopaTopHbIe 3aHATHS
52. N3mepenne neproaa cBOOOTHBIX KOJICOaHUI HUTSHOTO M MPYKHHHOTO
MasITHUKOB.
H3y4yenue 3aKOHOB JIBIKSHUS Tella B X0J1e KOJIeOaHUi Ha yIpyrom
HoBecCe.
W3yueHune NBIKEHUS] HATSHOTO MasTHUKA.
IIpeoOpazoBaHue 3HEPTHUHU B IIPYKUHHOM MasiTHHKE.
HWccnenoBanne yObIBaHNS aMITIUTYIbI 3aTyXarOMNX KOJIeOaHNH .
HccnenoBaHue BBIHYKICHHBIX KoJeOaHMI.
5.2 | DneKTpoMarHUTHbIE 6/2 | Ypok
Konebanus 53. Kone6atenbupiii KoHTYp. CBOGOIHBIE DIEKTPOMATHUTHEIE KoNeOanus B | [IpoBenenre KOCBEHHBIX M3MEPEHHI M HCCIIETOBAHMS

uaealbHOM KosiebaTenbHOM KoHType. @Popmyna Tomcona. Csi3b
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aMIUTMTYABl 3apsga KOHACHcCATOpa C AaMIUINTYyIOH CWJIBI TOKa B
KoJIeOaTeNbHOM KOHTYpe. 3aKOH COXpaHEHHs SHEPTHU B HICAITHHOM

KONeOaTenbHOM  KOHTYpe. 3aryxalomue  JIEeKTPOMAarHUTHBIC
Kone0aHns1. BEIHYX/I€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOaHNS.
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
JJIEKTPUYECKHH 3BOHOK, TE€HEPAaTOp IEPEMEHHOTO TOKa, JIMHUH
3JeKTponepeaay.

JeMmoHcTpanuu.

CBOOOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUS. 3aBUCUMOCTh YaCTOTHI
CBOOO/IHBIX KOJICOAHU OT HHIYKTUBHOCTH M €eMKOCTH KOHTYpA.
OcunIIorpaMmbl 3JIEKTPOMArHUTHBIX Koniebanuii. ['eHeparop
HE3aTYXaIINX JICKTPOMArHUTHBIX Koyiebanuii. Moenb
3JIEKTPOMArHUTHOT'O TeHepaTopa. BhIHYKICHHBIC CHHYCOUIAIbHBIC
KoJicOaHusI.

54,

MoIHOCTh TEPEMEHHOTO TOKa. AMIUTUTYJHOE U JEHUCTBYIOIIEE
3HAa4YeHHE CWJIbBl TOKAa M HAlpsKCHUs NpU pasiuuHod Qopme
3aBHCUMOCTH IIEPEMEHHOT0 TOKa OT BpeMeHH. CHHYyCOHIaIbHBIN
TIEpEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP M KaTyIIKa HHAYKTUBHOCTH
B I CHHYCOHWIATBHOTO TIIEPEMEHHOTO TOKa. PEe30HAaHC TOKOB.
Pe3onanc HanpsxeHU

TexHuueckue  yCTpOcTBA W TEXHOJOTHUYCCKUE
JJEKTPUYECKU 3BOHOK, TEHEPAaTOp IEPEeMEHHOTO TOKa,
3JeKTporepeaay.

JeMmoHcTpanuu.

Pesucrop, karynika HHAYKTHBHOCTH M KOHJIEHCATOP B IETIN
MIEpPEeMEHHOT0 TOKa. Pe30HaHC MpH nmocie10BaTeIbHOM COeTMHEHNH
pe3ucTopa, KaTyIIKA HHIYKTHBHOCTH ¥ KOHACHCATOPA.

IPpOHECCChI:
JIMHUHU

55.

Wneanbublii  TpaHcdopmarop.  DKoJOTHUECKHE
MPOU3BOJICTBE 3JIEKTPOIHEPTUH. Kynerypa
AJIEKTPO’HEPTUH B TOBCETHEBHOM KU3HHU.
TexHndeckue  yCTpOWCTBA M TEXHOJOTHYECKHE
JNEKTPUYECKUHA 3BOHOK, T€HEPaToOp IEPEMEHHOr0 TOKa,
3JIEKTpoIIepeiay.

JemoHcTpanuu.

YcrpoiicTBO M NpUHUMN AeHCTBUS TpaHchopMaTopa. Mojens JITHHUH
3IEeKTponepeaayun.

pucku  1pH
HCIIOJH30BAHUS

IMPOUECChI:
JIMHUN

3aBUCHMOCTEH (PM3MUECKHX BEIMYNH MIPU U3YICHUN
3JIEKTPOMAarHUTHBIX KOJIeOaHUil U ienel IepeMEeHHOT0 TOKa.
OmnpeneneHne abCOMIOTHBIX U OTHOCUTEIBHBIX MTOTPEITHOCTEH
n3MepeHuit pusnueckux BennyrH. OleHKa rpaHMIl IOTPEIIHOCTEH.
Wzyuenne ycTpoiicTBa 1 IpUHINTIA NeiicTBUA TpaHc(opMaTopa.
HaGmoenue sneKTpoMarHuTHOTO pe3oHaHca. M3yuenne
OCLMJUIOTPAaMM 3JIEKTPOMAarHUTHBIX KosteOanui. PerieHne
pac4€THBIX 3a7a4 ¢ IBHO 33JJaHHOM U HESIBHO 3aJJaHHOU
(bU3UIECKO MOAENBIO C NCTIOJBL30BAHIEM OCHOBHBIX 3aKOHOB 1
bopmyn 1o Teme «DNIeKTpOMarHuTHele KojeOanusy. Perenue
Ka4yeCTBEHHBIX 3aJ1au, TPEOYIOIIMX MPUMEHEHHS 3HAHUH 110 TeMe
«OneKTpoMarHuTHbIE KojeOannsy. CpaBHEHHE MEXaHUUECKHUX 1
AJIEKTPOMAarHUTHBIX Kojiebanuii. OObSICHEHNE YCTPOCTBA U
MIPUHIUIA ASHCTBHS AMEKTPUUECKOr0 3BOHKA, TeHepaTopa
MIEpEeMEHHOTO TOKa, JIMHUH 3JeKkTponepenay. Onpenencane
YCIIOBUI NPUMEHNMOCTH MOJIEIH UICATBHOTO KOJIe0aTeIbHOTO
KOHTypa. AHAJIM3 U OLICHKA MOCIIEICTBUI NCIIOIb30BaHUS
Pa3INYHBIX CIIOCOOOB MPON3BOJICTBA 3JIEKTPOIHEPTUH C TIO3UINI
9KOJIOTUYECKOH 0€30MacHOCTH; MPEICTABICHUH O PAallHOHAIEHOM
MPUPOJIONIONIB30BaHNY (B ITPOIECCEe MOATOTOBKU COOOLICHUIH,
BBINOJIHEHUH TPYNIIOBBIX IPOEKTOB)

JlaGopatopHble 3aHATH

56.

Wzyuenune tpanchopmaropa.
HccnenoBanue nepeMeHHOT0 TOKa Yepe3 NOCIeJ0BATEIBHO
COEIMHEHHBIE KOHICHCATOP, KaTyIIKy U PE3UCTOP.
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Hccnenoranne paGOTBI HUCTOYHHUKOB CBE€TA B LICTIN IICPEMEHHOT'O TOKA.

5.3

MexaHn4ecKkue u
AIEKTPOMAarHUTHEIC
BOJIHEL.

6/2/2

Ypok

57. MexaHn4ecKHe BOJHBI, YCIOBUs HX pacnpoctpanenus. [Tonepeunsie n | HaOmoaeHne o0pa3oBaHus 1 pacpOCTPaHEHHUS TIONIEPEYHBIX U
MpOJONbHBIE BONHEL [lepmos, cKOpocTh PacmpoOCTpaHEHHs W JUIMHA | MPOAOJIBHBIX BOJIH, OTPAXKCHUS U MPEIOMICHHUS, HHTEP(EPEHINN U
BONHBEL. CBOWCTBA MEXaHWYECKHMX BOJH: OTPAXKEHHUE, NMPEJOMIICHHE, | AN(PPAKIMN MEXaHHYECKHUX BOJH, aKyCTHYECKOTO PE30HAHCa,
uHTepheperuns u auppaknus. 3ByK. CKOpocTb 3ByKa. 'pOMKOCTB | CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH M 9aCTOTOH
3Byka. Bricotra Tona. TemOp 3Byka. IllymoBoe 3arpssHenue | konebanuil. Mi3yueHne CBOWCTB yIbTpa3ByKa U €ro MPUMEHECHUS.
OKpYXarolieu cpenpl. HccnenoBanue cBOKMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa’KEHUE,
TexHnYecKue ycTpOoHCTBa M MPAKTHIECKOE IPUMEHEHHE: MY3bIKaJIbHbBIE | MPEIOMIICHHE, NOTAPH3ALU, AUBPAKIHS, HHTEPPEPEHIIHS.
MHCTPYMEHTBI, pajiap, paJloNpHEeMHHK, TeIeBU30p, aHTeHHa, TeaedoH, | OOHapyxeHHe HHPPAKPACHOTO U YIbTPA(PHOJIETOBOIO H3ITyYECHHH.
CBU-neus, yapTpa3ByKoBas AMArHOCTUKA B TEXHUKE U MEIUIIMHE.
JemoHcTpanuu.
OO6pa3oBaHue U pacpOCTPaHEHUE TOTIEPEUHBIX U TIPOAOIBHBIX BOJH.
Konebmromeecs Teno Kak HCTOYHUK 3ByKa. 3aBUCUMOCTbD JJIMHBI
BOJIHBI OT 4acTOThI Kojiebanuii. Habmoaenue otpaxeHus 1
MpeIOMIICHHS MEXaHNYeCKUX BosiH. HaOmonenne narepdepeHnny u
TUPPaKIIN MEXaHUIECKAX BOJH. AKYCTHUYECKHH pe3oHanc. CBoicTBa
yIbTpa3ByKa M ero npuMeHeHune. Habimoaenue cBsi3u TpOMKOCTH
3ByKa M BBICOTHI TOHA C aMIUINTYIOH M 9aCTOTOH KoseOaHHH.

58. YcnoBus U3TydeHHs JIEKTPOMAarHUTHBIX BOJH. B3anMHast opueHtanus | CpaBHEHHE MEXaHHYECKUX U AJICKTPOMATrHUTHBIX BOJIH.
BEKTOPOB B JIEKTPOMAarHUTHOH BosiHe. CBOMCTBA 3EKTPOMArHUTHBIX | OmpeseneHne yCIoBUi IPHMEHUMOCTH MOJIENTH TApMOHUIECKO#
BOJIH: OTpaKEHHeE, IIPEJIOMJIEHHE, MONApU3alus, MHTEPQEPEHIUs H | BoJHbL PellleHue KaueCTBEHHbIX 3a]a4, TPEOYIOMIUX IPUMEHEHHUS
AU(PaKIIHSL. 3HAHUH 110 TeMe «MexXaHUYECKUE U 3JIEKTPOMATHUTHBIE BOJIHBD).
Texnueckye yCTpOHCTBA M MPAKTHYECKOE IPUMEHEHHE: My3BIKAIIbHBIC | J]3yueHne NapaMeTpoB 3ByKOBOIl BOIHBL W3ydeHue
MHCTPYMEHTBI, PaJIap, PATHOTIPHEMHHK, TEIICBU30D, AHTEHHA, TENEDOH, | pacipocTpaHeHNs 3BYKOBBIX BOJH B 3aMKHYTOM NPOCTPAHCTBE.
CBY-nieup, ynbTpasBykoBas AHarHOCTHKA B TEXHUKE 1 MEJULIHE. OOBsCHEeHHE YCTPOICTBA U MPUHITUIA AEHCTBUS MY3bIKAJIBHBIX
AemoHCTpaiH. . HHCTPYMEHTOB, pajiapa, paaHoNIpuEMHIKA, TeJIEBU30Pa, aHTEHHEI,
Hccnenoanne  CBOWCTB  SICKTPOMATHMTHBIX  BOJH:  OTP@XKEHHE, | . . (bowa, CBU-riewn.
NpeJIOMIIEHHE, TTOJIIpU3anus, TU(PAKIS, HHTEp(EPeHIHS.

59. IIpuMeHeHNE 3EKTPOMArHUTHBIX BOJH B TeXHHUKE U ObITY. [Tpuniunsl | OObsCHEHHE yIbTPa3ByKOBOM THAarHOCTUKU B TEXHHUKE U

pamvocBs3M M TelieBHICHHUS. Paguoniokanus. DJIEKTpOMarHUTHOE
3arpsi3HEHUE OKPY’KaloIeil cpeibl.

TexHIYeCKHe yCTPOICTBA U IPAKTHYECKOE IPUMEHEHHE: My3bIKallbHbIC
MHCTPYMEHTHI, pajiap, paJlolpHEMHHK, TeJIEBU30p, aHTCHHA, Tele]oH,
CBY-nieup, ynbTpa3ByKoBas AMATHOCTHKA B TEXHUKE U MEIHIIMHE.
JemoHcTpanuu.

OOHapyxeHne HHYPAKPACHOTO U yIbTPA(HUOIETOBOIO H3ITyIESHHH.

meauiuHe. McnonszoBanue IT-TexHONMOTHIA TIpH padoTe ¢
JIOTIOTHUTEIHHBIMHA UCTOYHUKAMHU HH(POPMAIIUHU TI0 TeME, HX

KpI/ITI/I‘IeCKHﬁ aHaJIu3 U OLCHKA JOCTOBECPHOCTHU. Ananuz u OIICHKa

MOCTIEICTBHHA IITYMOBOTO U 3JIEKTPOMATrHUTHOTO 3arPsA3HEHUS
OKpY’KaIOIIeH Cpebl ¢ MO3HUIUN SKOIOTHIECKOI 0€301MacHOCTH;
MIPEICTaBICHNH O PAaIlIOHAIIEHOM IIPHUPOIOIIOIB30BaHIH (B
IpoIiecce MOATOTOBKH COOONIEHUH, BRITIOTHEHNH TPYIIIOBBIX
MIPOEKTOB)

IIpakTueckue 3aHATUS
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60.

IpodeccHoHaTbHO OPHEHTHPOBAHHOE COAEPKAHME: HAOIIOATD
JNEKTPOMArHUTHBIN PE30HAHC.

JlabopaTopHbIe 3aHATHS

61. N3ydenne mapaMeTpoB 3ByKOBOH BOJTHBL
W3ydenue pactipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM
MPOCTPAHCTBE.
5.4 | Onruka. 12/2/2 | Ypoxk
62. [IpsmonuHeitHOe pacmpocTpaHeHne CBeTa B OXHOPOAHOH cpene. Jlya | Habmromenmne onTudecknx SBICHUM, POBEICHNE KOCBEHHBIX
cBeta. TodeuyHbIH HMCTOYHMK cBeTa. OTpakeHHME cBeTa. 3aKOHBI | M3MEPEHHH, HCCIIEIOBAHMS 3aBUCHMOCTENH (PU3NIECKUX BEIHMIHMH U
oTpaxeHHs cBeTa. [locTpoeHne H300pakeHWH B IIOCKOM 3€pKajie. | OMBITOB IO MPOBEPKE MPEI0KEHHON TUIIOTE3bI IIPU U3YUECHHN
Coepuueckne 3epkana. [Ipenomsienne cBeta. 3aKOHBI NPEJIOMIICHHS | SIBICHUH MPETOMIICHUS CBETA HA TPAHUIE pa3zena ABYX Cpel,
cBeTa. AOCONIOTHBI TMOKa3aTenb mpeiaomieHHs . OTHOCHUTENBbHBINH | MPEIOMIICHHS CBETa B COOMpAIOIIEil M paccenBarOIIeH JIMH3aX,
MOKa3aTesb MPEIOMICHUS. BOJIHOBBIX CBOMCTB cBeTa. HabOmoneHue onHOro BHYTpEHHEr o
TexHuueckue ycTpoiicTBa M TEXHOJIOTMYECKHE MIPOLIECCHI: OUKH, JIyNa, | OTPaKeHMs, U3ydyeHue Mojenu ceeroposa. [lomydenue
nepuckorn, Qoroannapar, MHKpPOCKOI, MpPOCKIMOHHBIA ammapar, | H300pa)KeHHUs B CHCTEME M3 IUIOCKOTO 3e€pKaja U JUH3bI, B CUCTEME
IMMPOCBETICHUEC OINITUKU, BOJIOKOHHAA OIITUKA, )ll/I(l)paKHI/IOHHaH peuIeTka. 13 IBYX JIMH3. KOHCprI/IpOBaHI/Ie TCICCKOIIMYCCKUX CUCTCM.
JeMoHcTpanum. W3ydyeHue nosasapu3aliy CBETa, OTPaKEHHOTO OT MOBEPXHOCTH
3aKoHbI OTpaxkeHHs cBeTa. MccienoBaHe IpeoMIIeHHs CBETa. JOUAIIEKTPUKA, U3yUeHUE HHTep(EpeHINN JTa3epPHOTO U3IydeHHs Ha
HabitoieHue 1oJ1HOro BHyTPEHHETO OTpaxkeHHs. Moiellb CBETOBOJA. IByx wensx. [TonyueHne criekTpa U3y ICHUs: CBETOANOA IPU
oMoy TuQpakMOHHON peméTky. PemeHne pacuéTHBIX 3a1a4 ¢
63. [TocTOsSIHCTBO YaCTOTHI CBETA M COOTHOIICHHE JUIMH BOJIH MPU NIEPEXOe . . -
SIBHO 33/IaHHOM M HESIBHO 33J]aHHOH (PU3MUECKON MOJIENBIO C
MOHOXPOMAaTHUYECKOTO CBETA Uepe3 TPaHUIly pas3jelia JBYX ONTHIECKUX
9 o HCIIONIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopMyIt 1o Teme
cpen. Xox syueit B mpusme. CioxHBIH coctaB Oejoro ceera. I[Ber.
o «OnTrkay. Pernenne kauecTBEHHbIX 3a/1a4, TPEOYIOIINX
IlonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHBI yroa MHOTHOTO . ..
MpUMEHEeHUS 3HaHul 1o Teme «Onrtukay. [loctpoenue u pacuér
BHYTPEHHETO OTPaXKEHUSI. . . .
o ) n300pakeHNH, CO3/1aBaeMbIX INIOCKUM 3€PKaJoM, TOHKOH JTMH30M.
TexHUUecKkue yCcTpoicTBa U TEXHOJOTHUECKUE MPOLECCHl: OUKH, Iyna, . .
o OnpenesneHue yCIOBUH NPUMEHUMOCTH MOJIETH TOHKOH JTWH3HI;
nepuckorn, Qoroanmnapar, MHKpPOCKOI, IPOCKIMOHHBIA ammapar, .
I'paHHIl IPUMEHUMOCTH reoMeTpruuecKoi onTuku. O0bIcHEHHE
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONITHKA, AN(PPAKIIMOHHAS PEIIeTKA. . .
0COoOeHHOCTE MPOTCKaHUA ONITUYCCKUX SABJICHUU:
JeMoHcTpanuu.
uHTephepeHInU, TUPPAKINHU, TUCTIEPCUH, TOJHOTO BHYTPEHHETO
HccnenoBaHue XoJa CBETOBBIX IYYKOB depe3 IIOCKOMAapauIeIbHYIO . .
orpaxenus. OObSICHEHNE yCTPOMCTBA U IPUHIINIA AEHCTBUS
MJIACTUHY U IIPU3MY.
OYKOB, JIYIIBI, IEPUCKOIA, (pOoTOaIIapaTa, MUKPOCKOTIA,
64. Cobuparoniie u pacceuBaroniue JuH3bL. ToHKas smH3a. POKycHOe

paccTOsIHHE H ONTHYECKas CHja TOHKOH JIMH3BI. 3aBHCHMOCTH
(hOKYCHOTO PacCTOSIHUS TOHKOM c(hepHIecKOi JIMH3BI OT €€ TEOMETPUH
Y OTHOCHUTEJIBHOTO MOKA3aTeNs MPEIOMIICHHUS.

TexHuyeckue ycTpoicTBa U TEXHOJIOTMUECKUE MPOLIECChl: OUKH, JIyTa,
MepUCKoI, (oToammapar, MHKPOCKOI, MPOSKIMOHHBIN ammapar,
IIPOCBETICHUEC ONITUKHU, BOJIOKOHHAA OIITUKA, JII/I(ppaKHI/IOHHaH peuIcTKa.
JemoHcTpamuu.

HccnenoBanue CBOWCTB N300paXeHM B TUH3AX.

MPOEKIMOHHOTO armapaTa, Tu(QpaKHOHHON PemETKY,
BOJIOKOHHOH onTuku. OOBsICHEHNE TPOCBETIICHNsT ONTHKU. PaboTa
B TpYyIIax IpH 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
Xapakrepa (Harpumep, o Teme «CBETOBBIE SIBJICHHS B IIPUPOJIE)
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65.

VYBenuueHue, AaBaeMoe JIMH30M. X0 Jy4a, MPOMISANIEro JUH3Y IO
IIPOM3BOJIBLHBIM YIVIOM K €€ IJIaBHOM onrtudeckoil ocu. Iloctpoenue
n300paKCHUA TOYKM W OTpe3Ka TpsSMOH B cOOMparommx H
paccemBaloOINX JIMH3aX M UX cHcTeMax. Paspemaromas ciocOOHOCTb.
I'na3 kak ontuyeckas cucTeMa.

TexHn4eckue ycTpoiicTBa M TEXHOJIOTWIECKUE MPOIIECCHI: OUKH, TyIIa,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOCKIMOHHBIM ammapar,
MPOCBETIICHUE ONTHKH, BOJIOKOHHAS ONITHKA, TU(PPAKIIOHHAS PEIIeTKA.
JeMoHcTpanuu.

Monenn MUKpocKkoma, Teneckona. HabmoneHne uHTEphepeHIUH
cera. HaOmoieHne 1iBeTOB TOHKUX MiIeHOK. HaOmonenue audpakuun
cBeta. Usydenme  aum¢ppaknmoHHON — pemetkn. — HabGmonenune
JudpaknmoHHOTO  cHekTpa.  HabOmromeHwe — IUCIIEpCHHM  CBETa.
Habmonenne mnomspusanum cBeta. I[IpuMeHeHHE MOISIPOUIOB UL
W3y9ICHUS] MEXaHWIECKUX HAIPSHKCHUMH.

66.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOW ONITHUKH.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMUECKUE NPOLIECCh: OUKH, JIyIa,
nepuckorn, QoToanmnapar, MHKPOCKOI, IPOCKIMOHHBIM ammapar,
MPOCBETICHUE ONTHUKH, BOJIOKOHHAS ONITHKA, TU(PPAKIIOHHAS PEIeTKa.
JemoHcTpanuu.

3aKoHBI OTpaxkeHUs cBeTa. lMccrnenoBaHWe TIPENOMIIEHHS CBETa.
HabmroneHne mosHOTO BHYTPEHHETO OTpakeHMs. MoOJenb CBETOBOJA.
HccnenoBanne xoga CBETOBBIX IMYYKOB 4epe3 MIOCKONAapaUIENbHYIO
IUIACTUHY W Ipu3My. MccnenoBaHne cBOMCTB M300pakeHUH B JIMH3AX.
Mogenn MUKpockora, Teneckona. Habmonenne uHTEphepeHINH
csera. HaOmonenue 1iBeToB TOHKHUX MiieHOK. HaOmonenue audpakyun
cBera. UW3yuenume  aupakiuoHHON — pemretku.  HabumoneHue
IupaknuoOHHOIO  cHekTpa. HaOmroneHwe — gucrepcuu — CBeTa.
Habmionenne mnonspuzanuu cBeTa. lIpuMeHeHHe MOJSAPOHUIOB IS
M3yYCHHS] MEXaHUYECKUX HaIPSKCHUH.

67.

Wnrepdepenumss  cBeta.  KorepeHTHble  MCTOYHUKH. Y CIIOBHSA
HaOJIOAEHNs] MAaKCUMyMOB W MHHHUMYMOB B HHTEP(EpECHIMOHHON
KapTHHE OT JIByX KOT€PEHTHBIX HCTOYHHUKOB. [IprMephl Ki1accuIecKnx
MHTEP(HEPEHINOHHBIX CXEM.

TexHuyeckue ycTpoicTBa U TEXHOJIOIMUECKUE MPOLIECCh: OUKH, JIyIa,
mepuckor, QoToanmapar, MHKPOCKOI, IPOSKIMOHHBIN ammapar,
MIPOCBETIICHNE ONITUKH, BOJJOKOHHAS ONTHKA, U (PPaKIIOHHAS peIIeTKa.
JeMmoHcTpamuu.

Ha6mronenne waTepdepeHunn cBera. HabmrojeHwe IBETOB TOHKHX
ieHok. Habmionenne audpaxium cBera. M3ydenne andpakmrnoHHON
pemerku. HaOmonenne nudpaxkumonnoro cnexrp. HaOmionenue
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mucnepcur cBeta. HaOmionmenue mosspusanud cBeTa. [IpuMmeneHne
TOJIPOMIIOB U W3YyYCHHMS MEXaHWYeCKHX HaIpsDKeHHH. YclaoBue
HaOJroIeHUS TJIABHBIX MaKCHMYMOB npu TIaICHUN
MOHOXPOMATHYECKOTO  CBeTa Ha JAHQPAKIMOHHYIO  PEUICTKY.
Ilonsipuzanus ceera.

TexHIMUECKHE YCTPOHCTBA U TEXHOJIOTHYECKUE TIPOLIECCHI: OUKH, JyIIa,
MepUCKoM, (oToammapar, MHKPOCKOI, MPOCKIMOHHBIN ammapar,
MPOCBETICHUE ONITUKH, BOJIOKOHHAS OTITUKA, AU(PPAKIMOHHAS PEIICTKA.
JeMoHcTpanuu.

Wzydenue nudpakimonHoi pemetku. HabmoneHue qudpakiimoHHOTO
CIIEKTpa.

IIpakTuueckue 3aHATHUL

68.

[Mosy4uTh M300paKEHHUS B CUCTEME U3 TIOCKOTO 3epKajia i JIHH3HL.
[Monyuuts M300paskeHus B CUCTEME U3 JBYX JIMH3.

HaGmonare audpaxiun, uHTEpEpeHIMH ¥ MOJSpU3ALMU  CBETa.
Habnronath mucrnepcun.

Habnronate 1 uccienoBanuu Ju(PaKIHOHHOTO CIIEKTPa.

JlabopaTopHbIe 3aHATHS

69.

H3mepeHue nokazaTelsl MPeloOMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUS OT BellecTBa (Ha
MpUMepe )KUIKUX JIHUH3).

N3mepenne (HOKyCHOTO pacCTOSHUS PACCEUBAIOLINX JIUH3.
KoncTpynpoBaHue TeIeCKOMMYECKUX CHCTEM.

W3yueHne monspu3alMi CBETa, OTPAKEHHOTO OT IOBEPXHOCTH
JIVDJIEKTPHUKA.

Wzyuenne naTepdepeHInH Ja3epHOro UITyYSHNS Ha JIBYX LIEISX.
W3mepenne [UIMHBI CBETOBOM BOJIHEI.

[lomydeHne crexTpa W3JIyYeHHMS CBETOAMOJA NPU  ITOMOIIH
J(pakIMOHHON penreTky.

Pa3nes 6. OcHOBBI cIelIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

6.1

OCHOBBEI
cIienajJbHON
TEOpUHU

OTHOCHUTCIIBHOCTH.

2

Ypoxk

70.

['panunpl OPUMEHUMOCTH Kjaccuyeckod wmexaHuku. IlocTynatel
CHEeLMaNbHOM  TeopuM  OTHOcuTenbHOCTH.  IIpocTpaHcTBEeHHO-
BpeMeHHOH  uHTepBan. [IpeoOpazoBanus Jlopenma.  YciioBue
npuduHHOCTH. OTHOCHUTENBHOCTHE OJHOBPEMEHHOCTH. 3aMeUICHHE
BPEMEHU U COKpallleHHE JJIUHBI.

TexHuueckue  yCTpoicTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
CIyTHHKOBBIE IPUEMHUKH, YCKOPUTENN 3apsKEHHBIX YaCTHII.

DHeprust ¥ UMITYJIEC PEIATUBUCTCKOM YaCTHIHL.

IIpoBeneHue KOCBEHHBIX U3MEPEHUI UMILYJIbCA U SHEPTUU
PENATUBUCTCKUX YacTHll (110 GoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHIl B MAarHUTHOM I10Jie). AHaJIN3 1 ONKcaHue pU3NIEeCKUX
SIBICHUH C UCIOIb30BAHUEM NTOCTYIATOB CIIELUAIEHON TEOpUU
OTHOCHTEJLHOCTH. OOBsICHEHNE TIPUHITUIIA JICHCTBUS
CIYTHUKOBBIX IPUEMHUKOB, YCKOPUTEIEH 3apsKeHHBIX YaCTHULL
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CBsI3p Macchl C SHEPTHEH U HMITyJIbCOM PEJISITHBUCTCKOM YaCTHIIBL
OHeprust MoKosl.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
CITyTHUKOBBIEC TIPHEMHHKH, YCKOPUTEIH 3apsKEHHbBIX YaCTHII.
OKCIIepUMEHT, TabopaTopHBIE pabOTHI, IPAKTHKYM.

OmnpenencHue WMITYyJIbCAa W 3HEPTHH PENATHBUCTCKHX dYacTHIl (IO
(ororpadusmM TpeKOB 3apsHKEHHBIX YaCTHI] B MATHUTHOM I10JI€).

[Pasue.ﬂ 7. KBanrToBasi puszuka

7.1

KopmyckynspHo-
BOJIHOBOM Jyajiu3M.

6/2

Ypok

71. PaBHOBECHOE TEIIOBOE H3NTyUYCHHE (U3TTydCHHE aO0COTIOTHO YEPHOTO
Tena). 3akoH cMenieHus Buna. ['mmotesa [linanka o KBaHTax.
®doToHbl. DHEPrust U UMIYJIbC POTOHA.
dortoadpext. Ompitel A.T'. CroseroBa. 3akoHbl GoTOIPPEKTA.
YpaBraenue DiiHmTeitHa 1151 poroddhdekra. "KpacHas rpanumna”
thoroaddexra.

72. JaBrmenne cBera (B YACTHOCTH, IaBJICHHE cCBeTa Ha aOCOJIOTHO
TOTJIOMIAIOIIYIO M a0COJIOTHO OTPaKAIOIITYI0 MOBEPXHOCTH). OTIBITHI
I1.H. JIeGenena.
TexHuueckue  yCTpoicTBA W TEXHOJOTHYECKHE  TPOLECCHI:
CHEKTpOMETp, (POoTORNIEMEeHT, (HOTOAATINK, TYHHEIBHBIH MHKPOCKOII,
CONTHEYHast OaTapes, CBETOAUO/I.
JeMmoHcTpanuu.
HccnenoBanue 3aKOHOB BHENIHETO (HOTOIPPEKTA.

73. Bonnbr ge bpoiura. [Qnuaa BomHBI ae Bpoiins u pasMepsl obmactu
JIOKAJTM3AIUA ABIKYIICHCS YaCTHIIBL.
TexHuUUeckne  YCTpOWCTBA W TEXHOJOTHYECKHE  INPOLECCHI:
CHEKTpOMETp, (poTorNmeMeHT, (HOTOAATINK, TYHHEIBHBIH MHKPOCKOII,
coJlHeuHast OaTapesi, CBETOIUO/I.
JeMoHcTpanuu.
HccrnenoBanne 3aBUCUMOCTH CONTPOTHBIICHHS MOIYIIPOBOJJHUKOB OT
OCBEIICHHOCTH.

74. Judpakius smekTpoHOB Ha KpucTamiax. Cnenmudrka m3MepeHHd B

mukpomupe. CooTHOIEHHS HeolpeaeneHHocTel [ eitzendepra
TexHuyeckue  yCTpoHCTBA M TEXHOJOTMYECKHE  IIPOLECCHI:
CHEeKTpoMeTp, (hoTorNeMeHT, (HOTOAATINK, TYHHEIBHBIH MHKPOCKOII,
coJIHeUHast OaTapesi, CBETOUO/I.

JemoHcTpauu.

Cseronnon. Conneunas Garapest.

IIpoBeneHne KOCBEHHBIX U3MEPEHHH, CCIEIOBAHUS 3aBUCMOCTEN
MEXAY GU3NUECKUMHU BETMYHMHAMH PU U3yUYCHUH SIBIICHUS
¢dorosddexra. OnpenencHre aOCOMOTHHIX U OTHOCHTEIBHBIX
norpemHocteit uamepenunit puznueckux BeanunH. OleHKa rpaHuIl
norpemHocTei. Penienne pacu€THpIxX 3a7a4 ¢ ABHO 3aJaHHOU U
HESIBHO 33JaHHOH (PM3NUECKOI MOJENBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMy 1o Teme «KBaHTOBBIC SBICHUM.
Pemenue xauecTBEHHBIX 3a/1a4, TPEOYIOIKX TPUMEHEHNS 3HAHUH
o Teme «KBaHTOBBIE siBIeHU». OnpeieneHne yCIoBhi
MPUMEHUMOCTH KBAaHTOBOW MOJIENIN CBETA. AHAJIN3 KBAHTOBBIX
IIPOIIECCOB € MCII0JIb30BaHUEM ypaBHEHUS DHHINTEHHa s
¢doroaddekra, mpuHITUIA COOTHOIICHUI HEOMPEICIEHHOCTH
IeiizenOepra. OObSICHEHNE IPHUHITAIIA ACHCTBUS CIIEKTPOMETPA,
¢doTtosnemeHTa, GpoToaTUNKA, TYHHEIIBHOTO MUKPOCKOTIA,
CoJTHeUHOU OaTtapeu, cBeToauoaa. Mcnons3oBanue IT-TexHOIOT 1A
npu paboTe ¢ IOTOTHATEIBHBIMI HCTOYHIKAMU HH(POPMALIUH 110
TeMe, NX KPUTHUECKHUI aHAJIN3 U OLIEHKA JIOCTOBEPHOCTH

JlaGoparopHble 3aHATHS
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75.

HccnenoBanue Gporope3ucTopa.

M3mepenue nocrostHHoi [1nanka Ha OCHOBE UCCIIENOBAHUS
tdoroaddekra.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA YEPE3 CBETOAUO OT
HaTpSKCHUS.

7.2 | Ousuka aroma. 2/2 | Ypok
76. OnbBITHl MO0 WCCIIEOBAHUIO CTPOCHHUS aroma. [lmanerapHas mozens | OmpeneneHue [UIMHBI BOJIHEI JIA3EPHOTO M3MydeHns. HabOmromeHne
aToMma Pezepdopma. JIMHENUYaThIX CEKTPOB. McciienoBanye crekTpa pa3peXeHHOTO
Ioctynater bopa. N3nydenne u noriomenne (poTOHOB MpPH MEPeXoie | aTOMapHOTO BOIOPOa U M3MepeHHe OCTOssHHON Punbepra.
aToMa C OJTHOTO YPOBHS SHEPTUH Ha JPYToH. W3ydyenue ycTpolcTBa M JEUCTBUS CYETUNKA HOHUZUPYIOLITHX
Bunpl cnektpoB. CrieKTp ypOBHEI 9HEpPriH aToMa BOAOPOIa. yacTull. OnpenesieHne yCIoOBUil MPUMEHUMOCTH MOJIENIH aToMa
CrnoHTaHHOE W BBIHY)KACHHOE H3TyueHue ceeTa. Jlasep. Pesepdopna. OObsicHeHHE TpUHIMTIA IEUCTBUS CIIEKTPOCKOIIA,
TexHuueckue  yCTpOWCTBA M TEXHOJIOTMUECKHE  IPOLECCHI: | Jia3epa, KBAHTOBOTO KOMITbIOTEpa. AHAIIM3 KBAHTOBBIX MIPOLIECCOB
CIEKTPaJIbHBIN aHali3 (CIIEKTPOCKOI), JIa3ep, KBAaHTOBBIM KOMITBIOTEpP. | Ha OCHOBE EPBOTO M BTOPOro IocTynaroB bopa
Jemonctpanuu.
Monens omeita Pesephopaa.
HabmroneHne TMHEHYATBIX CIIEKTPOB.
YcTpoiicTBO M IEHCTBHE CYETYNKA HOHU3UPYIOIINX JaCTHII.
OmnpeneneHne JUIMHBI BOJIHBI JTa3€PHOTO M3ITyICHUS.
JlabopaTopHbIe 3aHATHS
7. HabmoneHne THHEHYaToro CreKTpa.
HccnenoBanue criekTpa pa3pesKeHHOTO aTOMapHOT0 BOIOPOAA U
n3MepeHue NocTosiHHOM Punbepra.
7.3 | ®u3uka aTOMHOTrO 8/2 | Ypox
Anpan 78. Hyknounas Moziens sapa Ieiisenbepra-HBanenko. 3aps sapa. IIpoBe/ieHNEe N3MEPEHHIT paJuOAKTUBHOTO (hOHA C
SNEMEHTAPHBIX MaccoBoe uucio sapa. U30Tomsl. HUCIIOJIB30BAHUEM JO3MMETPA U UCCIIEN0BaHUE TPEKOB YacTHI] (110
HacTHL, PapuoaxktuBHOCTB. Anb(a-paciaf. DICKTPOHHBIA U HO3UTPOHHBIH rotoBsM dotorpadusm). M3yueHue MOrIOMEH s 6eTa-qacTHI]
bera-pacnaz. ['amma-n3yuenue. amomuaneM. Onpe/ieNieHne yCIOBUH TPUMEHUMOCTH MOJIENH
79. 3akoH PpaAnOaKTUBHOI'O pacnaaa. Pa,I[I/IoaKTI/IBHLIG HN30TOIIbI B aTOMHOTO siIpa. AHaJIu3 U ONUCaHUue SIIEPHBIX pea[(up[ﬁ C
npupoie. CBo¥icTBa HOHM3UPYIOWIETO H3TydeHUs. BinsHue WCTIONIb30BAaHUEM MTOHATHIH MacCOBOE YMCIIO M 3apsl SApa, SJHEPTHs
PaaroaKTHBHOCTH Ha )KUBBIC OpraHu3Mbl. EctecTBeHHBIH (oH CBAI3H S1pa, 3aKOHOB COXPAHEHMS 3apsi/1a, MACCOBOTO MHCIA H
u3nydeHus. Jo3uMeTpusL. SHEPTHHU B SJCPHBIX PEaKIusX, 3aKOHA PaJNOaKTHBHOTO pacraa.
80. DHeprusi CBs3M HYKIJIOHOB B sizipe. SnepHbie cuibl. JledekT Macchl OGbsICHEHNE IPHHLIAIA ASiCTBUS 103UMETpa, KaMephl Bribcona,
anpa. SJIEPHOTO PEAKTOPa, TEPMOSAEPHOTO peaKTopa, aTOMHONU OOMOBI,
SAnepHsle peakiy. JleneHue u cuHTes saep. SnepHele peakTopsl. MarHUTHOPE30HAHCHOW ToMoTrpaduu. AHAIN3 U OIICHKA BIMSHUSA
[Ipobnemsbl ynpaBisieMoro TepMOSIEPHOTO CHHTE3a. JKOJIOTHYECKHE .
. PaIMoOaKTHBHOCTH Ha )KUBBIE OPTaHM3MBI, @ TAKXKE MMOCIICACTBUMA
ACIIEKTHI Pa3BUTHUS ACPHOM IHEPTETHUKHU. . . N
PasBUTHSI SAEPHON SHEPTETUKH C TMTO3UIUI HKOIOTUIECKON
81. MeTo/ibl pErucTpaliy U CCIeIOBAHHS JIEMEHTAPHBIX YACTHII.

6e301acHOCTH; IPECTaBICHUN O PallMOHAIBHOM
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dyHaaMeHTalbHbIE B3aUMOIEHCTBHSI. baproHbI, ME30HBI U JIETITOHBI.
IIpencrasnenne o CtanmapTHOM Monenu. KBapK-TIIOOHHAS MOJENh
aJpOHOB.

Omuka 3a npengenamu CtaHaapTHOM Mojenu. TeMHas MaTepus U
TeMHas YHEePT U

EnnHCTBO pr3mueckoi KapTHHBI MHpa.

MIPUPOJIOTIONB30BaHUH (B MPOIIECcCe MOTOTOBKH COOOIIEHUH,
BBITIOJTHEHHS TPYIIIOBBIX MPOSKTOB)

JlabopaTopHbIe 3aHATHS

82.

HccrnenoBanne TpekoB 4acTHII (TI0 TOTOBBIM (POTOTpadHsIM).
HccnenoBanne pagnoakTUBHOTO (JOHA C MCHOJIL30BAaHUEM JJO3UMETPA.
Wzyuenne noryonieHust 6eTa-yacTUIl aTIOMHUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

8.1

DIeMEeHTBI
ACTPOHOMHH H
acTpopu3uKH

10/2

Ypok

83.

DTarbl pa3BUTHS ACTPOHOMUU.
IIpuknagHoe W MUPOBO33PEHYECKOE  3HAYCHHE  ACTPOHOMUM.
[IpuMeHMMOCTh  3aKOHOB (H3UKH i1 OOBSICHCHHUS  IPUPOJIBI
KOCMHYECKHX OOBEKTOB. METOAbI aCTPOHOMUYECKUX HCCIICIOBAHUM.
CoBpeMeHHbIE ONTUYECKUE TEJIECKOTIbI, paaruOTENEeCKOBI,
BHeaTMoc(epHast aCTPOHOMUS.

84.

Bu 3Be3anoro Heba. Co3Be3aus, ApKue 3Be3/Ibl, [UIAHETHI, UX BUIUMOE
JIBIKCHHUE.
Coaneunas cucTeMa.

85.

ConHeunas cucTeMa.

Connue. ConneyHasi akTUBHOCTb. MicTounuk sueprun CoJHIA U 3BE3/.
3Be3/bl, UX OCHOBHBIE XapaKTepUCTHKHU. [luarpamma "cnekTpajabHbIi
KJacC - CBETUMOCTH". 3Be3nbl TJIaBHOM IIOCJIEIOBATEILHOCTH.
3aBucUMOCTh "Macca - CBETUMOCTBL" IS  3Be3]  IJIAaBHOU
mocjenoBaTelbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMEHHEIC
MPEJCTAaBICHAS O IPOUCXOXKACHWH W HBoitoru CoNHIIA M 3BE3.
DTallbl )KU3HU 3BE3/I.

86.

Mneunstii [TyTs - Hamma I'anaxktuka. [lonoxxenue u apmkerune ConHIa B
Tlanaktuke. Tunbl ranaktuk. PaguoranakThku U KBa3apbl. UepHble
JIBIPHI B SJIpax TajlakTUK.

87.

Bcenennas. Pacmmmpenne Bceenennoit. 3akon XaO6na. Pasberanue
ranakTuk. Teopust bonbmoro B3pbiBa. PennkroBoe usnydeHue.
MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepermenusie mpoOiIeMbl aCTPOHOMHUH.

HaGmonenue 3831000 HEOa HEBOOPY)KEHHBIM TIa30M C

HCTIONB30BaHUEM KOMIBIOTEPHBIX TPUIIOKEHHUH I ONIpeIeIeHUs
TMIOJIOXKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3se3ausa CeBepHOro nomymapus u spkue 38é3apl. Habmonenne B

Teneckon JIyHbl, IaHEeT, TYMAHHOCTEN U 3BE3AHBIX CKOILJIEHUM.
VY4actue B AMCKYCCHU O POJIM ACTPOHOMUU B COBPEMEHHOM
KapTUHE MHpPA, B IPAKTUYECKOM JEATENILHOCTH YEJIOBEKA U
JlanbHENIIEM HAYYHOTEXHUUYECKOM pa3BUTHH. [loaroroska
COOOIICHUI 0 METO/IaX MOJYYCHUS HAYYHBIX aCTPOHOMUYECKUX
3HAHUU, OTKPBITUAX B COBPEMEHHOU acTpoHOMMH. IIpuMeHeHue
OCHOBOIOJIAral0LMX aCTPOHOMHUYECKHUX MOHATUM, 3aKOHOB U
Teopuil JJis aHAIM3a U 00BICHEHUS! PUBNIECKUX MPOIIECCOB,
MPOUCXOJAUIUX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B

MEKTaIAKTHIECKOM Ccpeac, ABMKCHUS HeOeCHBIX TECJI, 5BOJIIOIINH

3BE31 U Beenennoit

HpaKTI/I‘IGCKI/IC 3aHATHUA
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88.

IIpodeccuoHalIbLHO OPHEHTHPOBAHHOE CO/IeP:KaAHME: HAOTIOAATD
3BE3HOT0 HeOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIE30BAaHHEM
KOMIBIOTEPHBIX MPUIIOKEHUN JIJIS OTIPEAEIEHUS MOJIOKEHUS
HEOCCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHOTO MOTyImapus U IPKUE 3BE3/bI.

HaOnronenus B Teneckomn JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3THBIX
CKOILICHUM

Paznen 9. ®uznyecknii NPaAKTHKYM

9.1

dusnueckuit
MIPaKTUKYM

2

Ypok

89.

Crioco0b1 n3MepeHnst GU3NIECKUX BEIMIHH C HCIIOJIH30BAHUEM
AHAJOTOBBIX W U(POBBIX U3MEPUTEIBHBIX IPHOOPOB 1
KOMITBIOTEPHBIX JATYNKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPENIHOCTH 3MepeHni pundeckux BeaudrnH. OeHKa rpaHuIl
MOTPEIHOCTEH.

[IpoBenenue KOCBEHHBIX U3MEPEHUIL, HCCIIEIOBAHUN 3aBUCUMOCTEN
(u3MYECKHX BEINYMH, IPOBEPKA MPEJIOKEHHBIX THIIOTE3 (BBIOOD U3
paboT, ONMMCAaHHBIX B TEMAaTHYECKUX pasfenax "ODKCIEepUMEHT,
nmabopaTopHbIE PadOTHI, IPAKTHKYM").

[IpoBeneHue KOCBEHHBIX U3MEPEHUH, UCCIEA0BaHUN
3aBUCHMOCTEH (PU3NIECKUX BEIMYHNH, IIPOBEPKA IIPEIOKEHHBIX
rurnoTe3 (BbIOOp U3 padoT, ONMMCAHHBIX B TEMAaTHUECKUX pa3Jenax
«Y4eHN4YeCKNI SKCIIEPUMEHT, 1a00paTOpHBIE paboTHI,
MIPAKTUKYM))

Pa3nea 10. O6o61maroniee nopTropenne

10.
1

O6ob6maroree
MOBTOPEHUE

2

Ypok

90.

O06o001IeHre U cucTeMaTU3alns COIePKaHus Pa3ziesioB Kypca
"Mexanuka", "MonekynsapHas Gu3nKa ¥ TepMOINHAMHKA",
"OnexTponuHamuka”, "Konebanust u BoHEI", "OCHOBHI CIICIIHATBHOM
Teopuu oTHocuTensHOCTH", "KBaHTOBas pusmka', "DIeMeHTHI
ACTPOHOMMH U acTpOPU3nKu".

Poins pusuku 1 acTpOHOMHUM B 3KOHOMHYECKOH, TEXHOJIOTHIECKOH,
COLMAIIBHOW M 3THYECKON chepax AesTeIbHOCTH YeJI0BeKa, POJib U
MeCTO (M3HUKH U aCTPOHOMUH B COBPEMEHHOM HayIHOH KapTHHE MHpa,
3HaYCHHE OMHCATENbHON, CHCTEMAaTH3UPYIOIIEH, OOBSICHUTEILHON 1
MPOTHOCTUYECKON (HYHKIMH (PUIUIECKOH TEOPHHU, POITH (PH3IIECKOM
Teopur B GOPMUPOBAHHUU TIPENICTABICHUN O PU3NIECKON KapTHHE
MHpa, MECTO (PU3NIECKON KapTHHBI MUPa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX [IPEJCTABICHUI O IPUPOJIE.

Yyactue B AUCKYCCHU O POJU (GU3WUKH U aCTPOHOMHUH B PA3IUUHBIX
chepax aesiTeIbHOCTH uenoBeka. [10AroToBKa COOOIIeHHI 0 MecTe
(u3MYECKOil KapTUHBI MHUpPA B PSAY COBPEMEHHBIX MPECTaBICHUN
o npupoje. BeimonHeHe yueOHBIX 3a1aHHUH, JEMOHCTPUPYIOIIHX
OCBOCHHE OCHOBHBIX TOHATHH, (PU3NUECKUX BEIINIHH U 3aKOHOB
Kypca Qu3uKu

20

91.

Bgenenue. Llenu u 3aaun n3y4eHUs: OCHOB MPOEKTHOU JEATEILHOCTH.

92.

q)OpMyJ'H/IpOBKa TEMbl MHAWBUAYAJIbHOT'O IMIPOCKTA.
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Koncynpranuu mno
WHIWBUAIYaTbHOMY
TIPOEKTY

93. OnpenesneHne THIa MPOEKTa; GOPMYIHPOBKA HUICH, IEIH

HPOCKTUPOBAHUS

94, H3ydeHre HCTOYHUKOB HEOOXOMMO¥ HH(OPMAITH, OTPaOOTKA METOZIOB
nioncka nadopmarmy B ViHTepHeTe. CocTapieHue IiaHa TeKCTa.

95. BpInucky u3 TeKCTa, IMTHPOBAHUE TEKCTA, IOMETKH B TEKCTE.

96. OdopmiteHre TUCBMEHHON YaCTH MIPOCKTA.

97. ITonBeneHue UTOroB.

98. [IpaBuna oopmiieHHE pe3yIbTaTOB, IPE3EHTALNS IPOSKTa

99. OT4eT 0 X0/Ie BHITIOTHEHHUS IIPOCKTA.

100. praBHeHI/Ie HU3MCHCHUAMU U 3aBCPUICHUC MTPOCKTA

Koncynpramus nepes 2 101. | KoHncynbTanus nepej 3K3aMeHOM
9K3aMEHOM
[Ty6nnyHas 3amuTa 6 [IyOnuyHas 3aniuTa MHAMBUIYAIbHOTO IPOCKTA
WHIMBUYaJILHOTO
MpPOEKTa
CamoctosTenspHas pabora 39 | BrImoyHEHHE MHAMBHUIYAJIBLHOTO NPOEKTA
12 | MoaroroBka K 3aUTe MHAMBUTYATHLHOTO IPOEKTA
12 [ToAroTOBKa K SK3aMEHY
IIpomesxyTouHas 4
aTrectaiys B popme
9K3aMeHa
Bcero: 275
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2. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEIMETA ®U3UKA

6.1 MaTepuaJIbHO-TEXHHYECKOE oOecleyeHue

B coorBerctBunm ¢ TtpeboBanmsimu PIOC COO kK MaTepuaIbHO-TEXHUYECKOMY
obecrneueHn0 y4eOHOTo Ipoliecca yriiyOJlIeHHbI ypoBeHb Kypca (GU3MKU U3Y4aeTcs B YCIOBUSIX
npenMeTHoro kabwnera ¢usuku. KaOuHer (u3uku ocHamieH HEOoOXOJUMBIM J1ab0paTOpHBIM
000py/I0BaHUEM JIJIsl BBIMOJIHEHUS YKa3aHHBIX B Mporpamme 1o Qpu3rke MpakTHYeCKUX paboT u
JIEMOHCTPAIIMOHHOTO 000PYI0BaHHUSL.

JleMoHCTpallMOHHOE O0OpyIOBaHHE O00ECleYrBaeT IOCTAHOBKY IIEPEUHCICHHBIX B
nporpaMMe 1o (M3MKe KIHOYEBBIX AEMOHCTpALMN JJIS MCCIEIOBAHUS M3YyYaeMbIX SIBICHUNA U
MPOLIECCOB, AMIUPUUYECKUX U (PyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaboparopHoe oOOpymOBaHUE MJIs MPAKTUYECKHUX paboT cHOpPMUPOBAHO B BHJE
TEMaTHYECKUX KOMIUIEKTOB U 00ECIIEUEHO B pacyeTe OJIHOTO KOMILIEKTA Ha ABYX 00YyYaroIuXcs.
Temarnueckue KOMIUIEKTBI JaOOpPAaTOpHOro OOOpYAOBaHUS IIOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BaHUHU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX
CHCTEM B BHJIE IIU(PPOBHIX Ta00paTOpuid.

[IporpamMma yue6GHOTro mpeamera Ousnka peanusyercs B yueOHoM kabunere Ousuku, B
KOTOPOW UMEETCSI BO3MOXKHOCTh 00ECTIEUUTh CBOOOIHBIN H0cTyn B UHTEpHET BO BpeMst yueOHOTO
3aHATUA U B IEPUOJ BHEYUEOHOM NESTEIHLHOCTH 00YJarOIINXCS.

Ob6opynoBanue 1a00paTopuu U pabOUUX MECT JIA0OPATOPHU:

— Pabouue mecta Ha 25 oOyvarommxcs

— ABTOMaTH3UpOBaHHOE pabodee MECTO MPEIoaaBaTelIs;

— HuTepakTuBHAs 10CKa, MPOEKTOP, KPOHIITEHH;

— MaruutHO-MapKkepHas J0CKa;

— Harnsgasie moco6ust (KOMIUIEKTHI y4eOHBIX TaONUIL, MIAKAThI: «(PU3UYECKUE BEITUYUHBI U
dyHIaMEHTAIbHBIE ~ KOHCTAHTBI»,  «MEXJAYHapoJaHas  CHCTeMa  SAWHHII  CH»,
«repuoauyeckas CUCTeMa XHMHUYECKMX dieMeHTOB 1. M. MenzgeneeBa», MOPTPETHI
BBIJIAIOIINXCS YICHBIX-(DHU3UKOB M ACTPOHOMOB);

— JlemoHcTpannoHHOe 000pynoBaHue (001Iero Ha3HaYeHHs U TeMaTH4eCcKre Habophl);

— JlabBoparopHoe ob6opynoBanue (001IeT0 Ha3HAYCHUS U TEMAaTHYECKHE HaOOPHI);

— Craruyeckue, TMHAMUYECKHE, JeMOHCTPAIIMOHHBIC U pa3/IaTOYHbIE MOIETIH;

— KOoMIUIeKT TeXHHYECKOH TOKYMEHTAIlMH, B TOM YHCIIE ITacIiopTa Ha CPE/ICTBA OOyUCHUS,
WHCTPYKIIMU TI0 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

—  KommiekT yueOHO-MEeTOIMYECKON JOKYMEHTAIIHH;

— @DOH/JI OLICHOYHBIX CPEJICTB MO MPEAMETY;

6.2 UnopmanmoHHOe o0ecnieyeHne peain3aluu NporpaMmbl

B 6ubanorteunsiit ¢GoHJ BXOAAT y4eOHUKH U3 (eAepaJbHOro NepedHs Y4eOHUKOB,
JIOTTYIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3al[ii UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAITUIO
00pa30BaTeNbHBIX NPOrPaMM HA4ajgbHOrO OOIIEro, OCHOBHOI'O OOIIEro, CperHero oOIIero
00pa30BaHUsl OpPraHM3ALMUSMH, OCYIIECTBISIONIMMH OOpa30BaTENbHYIO JEATEIHOCTh U
YCTaHOBJICHHS MPEACTHFHOTO CPOKa MCIONIb30BAHMS MCKIIOUEHHBIX YYEOHUKOB, YTBEPKACHHOTO
npukazoMm MunnpocBemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHIocTE
Poccun 01.11.2022 N 70799).

Crynentam  Kommemxa  oOecredyeH  jgoctyna kK yueOHukam  OBC  Jlawp
(https://e.lanbook.com/)  (kommekmmm  "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHuey.
O061eo0pa3zoBaTeNIbHbIE PEAMETHI).

B oOpa3oBaTenbHOM Mpoliecce MCIONb3YIOTCS IEKTPOHHBIE 00pa30BaTeNbHbIE PECyPChI
u3 (emepanrbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, JJOMYIICHHBIX K
UCTIONB30BAHUIO  TIPU  pealld3allii  MMEIONIMX  TOCYAapCTBEHHYIO  aKKpPEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
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o0Opa3oBaHUs, YTBEpXKIEHHOrO Mpukazom MunmnpocBemeHuss Poccun ot 04.10.2023 N 738.
(3apeructpupoBano B Muntocte Poccun 02.11.2023 N 70799).

OcCHOBHbIE HCTOYHUKH:

1. KacesanoB B.A. ®usuka: 10-i kmacc: yriyOn€HHBIA ypoBeHb: y4eOHHK, M3maTenbcTBO
«IIpocsewmenuer, 2023 r.

2. KacesnoB B.A. ®usuka: 11-i1 knacc: yrryOn€éHHBIM ypOBEHb: y4eOHHK, M3marenbcTBoO
«IIpocsewmenuer, 2023 r.

DJIeKTPOHHBbIE 00pa30BaTeibHbIE PECYPChI:

1. VYpoku no yuedbHomy npenmery «Dusukay: 10-it kiacc: PIAOY 1O «Axanemus Mun
- npocseuieHus: Poccun»

2. Ypoku no yuebHomy npeamery «Dusukay: 11-i knacc: PIAOY AT1O «Akanemuss MuH
- npocseuieHus: Poccun»
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