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OAOBPEHO
MpeAMETHOM (LIMKJIOBOM) KOMUCCHEN €CTECTBEHHO-HAYUYHOI'O LIUKJIA.
[Ipeacenarens [I(L)K

W ~ A.A. OcmaHoBa

[TpoTokon Nel ot 30 aBrycra 2024 1.

Pabouass mporpamma yueOHoro mpeamera OVIIn.06 dusumka pa3paboTaHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  rOCYIJapCTBEHHOTO  00pa3oBaTeNIbHOTO  CTaHAapTa  CPEIHEro
npodeccuoHaIbHOTO 00pa3oBaHus 1o crenuaibHocTH 21.02.02 Bypenue HepTsIHBIX U
ra30BBIX CKBAXKWH, YTBEP)KIEHHOTO MpHKa3oM MUHHUCTEpCTBa 00pa3oBaHUS W HAYKU
Poccuiickoit ®enepammn Ne 836 ot 15 centsabps 2022 r., (3apeructpupoBaH
MunucrepctoMm toctuiiu PO 20 oktsiopst 2022 r. N 70631);

benepanbHOrO0 TOCYIAPCTBEHHOTO OOPa30BaTENBHOrO CTaHAApTa CpPeJHEero oOIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO mpHKa3oM MuHHUCTepcTBA 00pa3oBaHUST U HAYKH
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

noyiokeHuit degepanbHON 00pa30BaTEIILHON IPOrPaMMBI CPEHETO 00IIIEero 00pa30BaHuUs,
yTBepKAeHHOW npuxkazoMm MunnpocBenienust Poccum ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocte Poccun 12 urons 2023 r. N 74228), B 1.4. denepanbHon
paboueii mporpammsl o yayeOHoMy npenmeTy "®Pusnka" (yriryOJaeHHbIH YPOBEHbD);

C y4eTOM HOquaCMOﬁ CIICHUAJIBHOCTH.

B COOTBETCTBUU C pab0YMM Y4E€OHBIM IJIAHOM.

Pa3zpaboruuk:

OcmanoBa Aiimiatr AnueBHa, ipenogasaresb ' BIIOY P/l «Texnuueckuii Komieax UMEHU
P.H. Amypanuesa»

© Ocmanosa Alimar Anuesna 2024

© I'BIIOY PJ1 «Texunveckuii komnemk P.H. Amypanuesay 2024
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1. TOSICHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma ydeOHoro npenmera Ousnka npeaHa3HadeHa Uil U3y4eHUs! (PU3UKU
IIPU peain3aliy CpeHero oouero o0pa3zoBaHus B IpeaeIax OCBOCHUS MPOrpaMMBbl OTOTOBKU
cnenuanucToB cpeaHero 3sena 21.02.02 bypenue HeTSIHBIX U Ta30BBIX CKBAXKHUH.

VYueOnslii npeamer Ou3nka TPUHAMICKUT IpeaMeTHONH obsactu EcTecTBeHHO-HAay4YHbIE
npenmetel, I'OC cpexnero obmiero oOpa3oBaHUs, U HM3y4aeTCss B COCTaBE O0OS3aTENbHBIX
y4eOHBIX MPEIMETOB 00111e00pa30BaATEIHHOTO ITUKJIA.

[Ipenmer siBasieTcss mpoMIBHBIM TpeaMeToM obmieodpazoBarensHoro nukia [ITICC3 u
uzydaercs Ha yrinyosnenHoM ypoBHe OI'OC cpennero olriero 06pa3oBaHus ¢ y4eTOM CIEHU(PUKU
OCBaMBaeMOM CHEIUAIBHOCTH.

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

PaGouas nporpamma yueOHoro npeamera Ousnka JaeT MpeicTaBiICHUE O LEsIX, oOmIei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
O®u3nka Ha yriayOJIeHHOM YpOBHE, YCTaHaBIMBAeT 00s3aTeNbHOE IMPEAMETHOE COJAEp)KaHUE,
IpelyCMAaTPUBAET €ro CTPYKTYpUpPOBAHME IO pa3jesiaM U TeMaM Kypca, JaeT paclpesieieHue
y4eOHBIX YacOB 110 TEMAaTUYECKUM pa3jiesiaM Kypca U OCIe0BaTEIbHOCTh UX U3YUEHHUS C YIETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€M, JIOTMKM Y4YeOHOIro Mpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

Pabouas mporpamma ydeOHOro mpenmera ®Pusnka yriayOJIEHHOTO YPOBHS IO3BOJISIET
peann3oBath 3a/a4u Mpo(ecCHOHaATbHON OpUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM s
IIPOSIBJIEHUS] CBOMX MHTEJUIEKTYaIbHBIX U TBOPUYECKHMX CIIOCOOHOCTEN Ka)IbIM O00Yy4aroIUMCH,
KOTOpBIE HEOOXOIUMBI AJIsi MPOAOKEeHUs 00pa3oBaHMs B OpraHU3alusaX MpodeccrnoHalIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme no ¢usuke omnpenensioTcs IIaHUPyeMble pe3ylbTaThl OCBOCHHUS Kypca
(GU3MKYU: JIMYHOCTHBIE, METAlpeIMETHbIE, NPEAMETHbIE (Ha yriayOjaeHHOM ypoBHe). HayuHo-
METOJIOJIOTUYECKOM OCHOBOM NJIs1 pa3pabOoTKU TpeOOBaHUM K JTMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM pe3yIbTaTaM 00y4aroInuXCs, OCBOMBIIMX MPOTPaMMy 10 (M3HUKE Ha YIITYyOJICHHOM
YPOBHE, SIBJISIETCA CUCTEMHO-ESATEIbHOCTHBIN 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 00IMX 3aKOHaX MPUPO/IbI, BHICTYIAs B KAUeCTBE y4eOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIaJl B CHCTeMY 3HaHUI 00 okpyxkaromem mupe. Kypce
¢u3uKu - cUCTEMOOOPA3yIOUIMHA Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY
(du3HYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBIICHUN, U3y4aeMbIX XUMHEH, OMOJIOTHEH,
¢dusnueckoii reorpadueit u acrpoHomueil. Micronb3oBanue U akTHBHOE MPUMEHEHUE (PU3NIECKUX
3HAHUW ONpeNeNnuyio XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
DHEPreTHKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHMs] HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMU
cBoiicTBamu. M3yuenue Gpu3NK1 BHOCUT OCHOBHOM BKJIaJ B (QOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00y4Jarolerocs, B popMUpOBaHUE YMEHUIN IPUMEHATh HAYUYHBIH METO/ TO3HAHUS
IIPU BBIOJIHEHUU UMH YYE€OHBIX MCCIIEA0BAHUM.

Pabouas mporpamma ®dusnka MONOXKEH ps UAEH, KOTOpPble MOXKHO paccMaTpUBaTh Kak
MIPUHIIMIIBI €T0 TOCTPOECHHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEN KypC SIBISETCS JIOTMUECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUY € HEell MaTepual Kypca pU3uku o0beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.
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Wnea  rymanutapusanuu. Peanmmsanumss uwaem  npeamnonaraeT  MCHOJIb30BaHME
TYMaHUTApHOTO TOTEHIMaNa (U3NYECKOH HAyKH, OCMBICICHHE CBSI3U DPa3BUTUA (UBUKU C
pasBUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTMYECKHMU
npodsieMaMu.

Wnes npuxnagHoit HanpasieHHOCTH. Kype ¢u3uku yriay6iieHHOro ypoBHs mpeamnoaraer
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 sKonoruszauuu peaau3yercs MOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJCpPXKaHMA,
HOCBALIEHHBIX 3KOJIOIMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXAeHUS MPOOIeM PallMOHAIBHOTO PUPOJIOTIONIB30BAHUS U
9KO0JIOTMYECKOI 0€30MMacHOCTH.

OcBoenne conepKaHHsi MPOrpamMMbl MO (HU3UKE CTPOUTCS HA MPUHIUINAX CHCTEMHO-
JeSITeIbHOCTHOrO mnoxaxoxa. st ¢us3uku peanusauus 3TUX HPUHLUUIOB Oa3upyercss Ha
UCTIOJIB30BAaHUM CAaMOCTOSITEILHOTO JKCIEPUMEHTa KaK MOCTOSIHHO AEeHWCTBYMOWIEro (akropa
yueOHoro npouecca. [y yriay6ieHHOro ypoBHs - 3TO CUCTEMA CAMOCTOATEIbHOI0 SKCIIEPUMEHTA,
BKJTIOYAOMIETO (PPOHTATIHHBIE OIBITHI IIPH U3YYECHHH HOBOTO MaTepuaa, J1adopaTopHbie paboTh
u pa0boThl nmpakTukyma. Ilpu sToM mog paboTramu MPAaKTHKyMa HOHUMAETCs CaMOCTOSITEIbHOE
UCCJIEIOBAHNE, KOTOPOE MPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOro, O0OOOIIEHHOro BHia 0e€3
HOLIAroBOM MHCTPYKIUH.

B paGoueit mporpamme mo (u3mKe cHUCTeMa IKCIEPUMEHTa, JabOopaTOpHBIX padoT U
IOpaKTUKyMa [pe/icTaBleHa eAuHbIM 1epeuHeM. [Ipu 3Tom obecreunBaeTcsi OBJaJIEHUE
00y4aromMMHUCs YMEHHUSMH TPOBOAUTH TMPSMBIE W KOCBEHHBIE W3MEPEHHUsS, MCCIIEOBAHUS
3aBUCUMOCTEH (M3NYECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO IPOBEPKE IPEIIOKEHHBIX
THITOTE3.

Bosiblioe BHUMaHME yAENIsSeTCs PEIIeHUI0 PaCUeTHBIX U KaueCTBEHHBIX 3aj1ad. [Ipu 3Tom
JUISL PAacUYeTHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil Mo1eNbI0, HO3BOJISAIOIINE IPUMEHATh U3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pasJiesia Kypca, TaK W HHTETpUpPYs NMPHUMEHEHHE 3HAHWA W3 pa3HbIX pasaenoB. s
Ka4eCTBEHHBIX 3a/lay I[PHOPUTETOM SBJSIIOTCA 3aJaHMs Ha OObsCHEHUE/TpeacKa3aHue
NpOTeKaHus (PU3UYECKUX SBICHUH W TPOIECCOB B OKPYKAIOIIEH KHU3HH, TpeOyromue BbIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

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

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

— (dopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yiabTara M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

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

— (dopMHUpOBaHHE TPEICTABICHUH O PONHM (PU3MKH ISl Pa3BUTHSI JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

— Dpa3BUTHE TMPEJACTaBIEHUI O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHaTIbHON
NeSITebHOCTH, CBSI3aHHBIX C (DM3MKOM, MOJArOTOBKA K JalibHEHIeMy OOy4YeHHMIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHre 3TuX Ieneil o0ecrneynBaeTcsi peleHHeM CIeAYIOIUX 3a7ay B IMpoliecce
n3y4deHus Kypca (U3NKUA Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

— TNpHOOpeTeHHEe CHUCTEMBbl 3HaHUKH 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, STIEKTPOANHAMUKY, KBAHTOBYIO (DPU3UKY U
AIIEMEHTHI acTPOYU3UKY;



— ¢dopMHpOBaHNE YMEHUN IPUMEHSATh TEOPETUYECKUE 3HAHUS U1 O0BSICHEHHS (PU3UYECKIX
SBJICHUH B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

—  OCBOEHHE CTIIOCOOO0B peIIeHUs PA3IUYHBIX 33724 C IBHO 33JaHHON (PU3NYECKON MOAECIBIO,
3a[a4, MOAPa3yMEBAOIINX CaMOCTOSATENILHOE CO3/1aHNe (PU3MUECKON MOJIENH, COOTBETCTBYIOIIEH
YCIIOBUSIM 3aJ]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

— TIOHMMaHWE (PU3NYECKUX OCHOB U TIPUHIIUIIOB JCHCTBHSI TEXHHUYECKUX YCTPOWUCTB M
TEXHOJOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

—  OBJIQJICHHE METOJaMH CaMOCTOSITeIbHOTO IUIAHMPOBAHHS U MPOBEICHUS (HU3MUECKUX
SKCIIEPUMEHTOB, aHAJIW3a M HWHTEpIpeTanuu HH(oOpManuu, onpeaeneHuss JIOCTOBEPHOCTU
IIOJIyYEHHOT'O pE3yJIbTaTa;

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

—  pa3BuTHE HHTEpeca K chepam mpodeccHoHaTbHON ASSITETLHOCTH, CBA3aHHON ¢ (PU3UKOH.

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO yrayOnaeHHBIH YPOBEHb H3YUCHHS
yuebHoro mpenamera "®dwusmka" Ha ypOBHE CpeaHEro oomero oOpa3oBaHHs BBIOMpACTCS
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJIKEHHEe 00pa3oBaHMs IO CIEUUATBHOCTIM (DU3HKO-
TEXHUUYECKOTO MPOuIs.

[IpennaraemMsliii B mporpamme 1o (GU3HMKeE MepedeHb JIA00PATOPHBIX U MPAKTUICCKUX padoT
ABIISIETCS PEKOMEHI0BaHHBIM, IIPETOAaBaTeNb JIeJaeT BEIOOp MpoBeAeHHsI 1a00paTOPHBIX paboT
Y OIBITOB C YYETOM UHAMBUIYATBHBIX OCOOCHHOCTEH 00yUYarOIIIXCSI.

B paboueii mporpamMmme mo (u3HMKe KaXIOro ceMecTpa Ipeaaraercsi pe3epB BpEeMeHH,
OTBOJUMBI HAa BAPUATUBHYIO YacCTh MPOTPAMMBI, COJCpKAaHUE KOTOpOH QopMuUpyercs
y4acTHUKaMu 00pa30oBaTeNIbHOTO MpoIiecca.

B pamkax yrimyOieHHOro YpOBHS W3y4eHUs! (PU3UKH 00ECTIeYMBAETCS LIeIeHANIPaBICHHAS
MOJrOTOBKA 00YYAIOIIMXCS K MPOAOHKEHUIO 00pa3oBanus 1o crnenuaibHoctu 21.02.02 bypenue
HE(TSAHBIX U Ta30BbIX CKBAYKUH.

YrnyOneHHbId ypoBeHb H3yueHUsi yueOHoro mpenMera Ouszmka obecrieynBaert:
MOJTrOTOBKY oOy4aromuxcs 1o crenuanbHocT 21.02.02 Bypenune HeTAHBIX U ra30BbIX CKBAXKHH,
ydyacTue B MPOEKTHONM M MCCIEAOBATEIbCKON [EATEIbHOCTH, CBSI3aHHOM C COBpPEMEHHBIMU
HAIPABICHUSAMHU OTPaCid HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, TOJITOTOBKY K
YYaCTHUIO B OJIUMITHAAX.

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

JIMYHOCTHBIE pPE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh U CIHOCOOHOCTh OOYYAroIIMXCS
PYKOBOACTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH MO3UITMEH JIMYHOCTH, CUCTEMOMN IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPATUIUOHHBIM
IIEHHOCTSIM POCCUUCKOTO 00IIEeCTBa, PACIIUPEHNE )KU3HEHHOTO OIBITA M OMBITA JACATEIHLHOCTH B
MpolleccCe  pealu3ali  CPEeICTBaMU  y4eOHOro  TMpeaMeTa OCHOBHBIX  HampaBlICHUU
BOCIIUTATEIbHON NEATEIIBHOCTH.

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 TPAXKAAHCKON O3HIIUU
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) TpakJaHCKOTO 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 [ICHHOCTEH;

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 MHTEpECax rpakIaHCKOro
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 BOCITUTAHUS:

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 Poccuu;

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, OTBETCTBEHHOCTS 3a €ro Cyap0y;

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-
HPaBCTBEHHbIE 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-HPaBCTBECHHOI'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 BKJIAA B TIOCTPOCHHE
YCTOHYUBOrO OYAyILEro;

3CTECTHYCCKOI'O BOCTIMTaAHHUA

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

CHOCOOHOCTh BOCTIPUHUMATH Pa3iIMYHBIC BH/IBI 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 BUAAX
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 3/10pPOBOTO M Oe30macHoOro odpasa
YKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBBIO;
MOTPEOHOCTH B (PU3UIECKOM COBEPIICHCTBOBAHUH,
3aHATUSIX CIIOPTUBHO-030POBUTEIBHON JESATEIbHOCTHIO;
AaKTUBHOE HEIIPHUATHE BPEIHBIX MPUBBIYEK U UHBIX (HOPM
MPUYIMHEHUS Bpeia GU3NIECKOMY B ICHXUIECKOMY
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 AESATEILHOCTE;

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

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

MHTEPEC K Pa3IMYHbIM cepam
npodeccHoHANBHOM NesTeNLHOCTH, B TOM
YUCIIe CBSA3aHHBIM C (U3UKON M TEXHUKOM,
YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oymymeit mpodeccuu u pearn3oBEIBaTh
COOCTBCHHBIC JKU3HECHHBIE TUIAHBI;
TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHUIO
1 caM000Opa30BaHMIO B 00JacTH (PU3UKH Ha
NPOTSHKEHUN BCEH JKU3HH;

3KOJIOTHYCCKOI'0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH 3KOJIOTHYECKOH KyJIbTYPHI,
MIOHMMAaHUE BIUSHUS COLUAIBHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON
cpensl, OCO3HaHHUE TII00ANTBHOTO XapaKTepa
9KOJIOTUIECKUX TIPoOIIeM;

IUTAHUPOBAHME U OCYIIECTBICHUE ACHCTBUM B
OKpY’Karollel cpesie Ha OCHOBE 3HAHHUA IieJiel
YCTOMYHUBOIO pa3BUTHUs YEJIOBEUECTBA;

aKTUBHOE HENPUATUE ACHCTBUNA, TPUHOCSIINX BpE
OKpYy>Karoliei cpene;

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

pacIIMpeHHe ONbITA AEATEILHOCTU YKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOH
KyJIbTYpBI, OCO3HAHHUE ITI00aIBHOTO
XapakxTepa 3KOJIOTHYECKUX IpooIeM;
IUTAHUPOBAHUE U OCYIIECTBIEHUE NEHCTBUI
B OKPY’KaIOILIEH cpesie Ha OCHOBE 3HAHUSA
Lene ycTOH4MBOro pa3BUTHUS
4eJI0BEYECTBa;

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

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PECHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
001IIECTBEHHON PAKTUKH, OCHOBAHHOTO Ha TUAJIOTe
KyJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE SA3bIKOBOM M UMTATEIBbCKOMN
KYJIbTYpbI KaK CpPEICTBA B3AUMOJAECUCTBUS MEXIY JIFOJIbMU
Y TIO3HAHUS MUDA;

OCO3HAHHE EHHOCTU HaYYHOU JEesITeIbHOCTH, TOTOBHOCTh
OCYULIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO
JIeSITENIbHOCTh UHJIMBUYaJIbHO U B TPYyIIIE.

8) HCHHOCTHU HAYYHOT'O ITIO3HAHUA:

c(OpMHPOBAHHOCTH MUPOBO33PECHUS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3ButTust GU3UUECKOI HAYKH;

OCO3HAHUE LICHHOCTU HAy4YHOU
JeATeIbHOCTH, TOTOBHOCTH B IIpOliecce
n3y4eHus GU3NKHU OCYLIECTBIISTH
IPOEKTHYIO U HCCIIE0BATEIbCKYIO
JIeSITeNIbHOCTh MHMBUAYaJIbHO U B IPYIIIE

uHpoOpMaTUKE Yy

B mnmponecce MOCTUIKCHHA JIMYHOCTHBIX PE3YyJIbTATOB
COBCPHICHCTBYCTCA

oOyJaromuxcs

npenoiararouii cOpMUPOBAHHOCTD!
— CaMOCO3HAHUS, BKIIOYAIONIETO CIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIHHOE
COCTOSIHME, BUJIETh HAIpaBIICHUsI Pa3BUTHsI COOCTBEHHOU IMOIMOHANBHON cepsl,

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

CaMOKOHTPOJIb,
MMOBEJICHUE,

OCBOECHMS IPOTPAMMBI  I10
SMOLMOHAIBHBIM  MHTEJUIEKT,

YMCHUC IMPpUHHUMATDh

CIIOCOOHOCTH AaalTUPOBATHCA

OMOIHMOHAJIIBHBIM U3MCHCHUAM U IPOSABIIATH FH6KOCTB, OLITH OTKPBLITBIM HOBOMY;
- BHYTpeHHCfI MOTHBAIINH, BKJ'IIO‘IE[IOH_ICI‘/JI CTPECMIICHUC K JOCTHIKCHUIO LCJIN U YCIICXY,

ONTUMM3M, HHUIMATUBHOCTb, YMEHHUE
BO3MOKHOCTEH;
— DMIAaTuH,

HeﬁCTBOBaTL, ucxoada M3

BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHHUMATh OMOIIMOHAJIBHOEC COCTOSAHUC

JPYTUX, YYUTHIBATh €0 MPU OCYUIECTBIEHUN O0IIEHNUS, CTIOCOOHOCTH K COUYBCTBHUIO

" COIICPCIKUBAHUTO,

— COLHMaJbHBIX HAaBBIKOB, BKIIOYAIOIINX CHOCOOHOCTH BBICTpanBaThb OTHOIIEHMS C
JOPYTUMH JTIOAbMH, 3a00TUTHCS, IPOSABIISATH HHTEPEC U pa3periaTh KOHQIUKTHI.

CBOUX



B pesymprate wusyudenus yueOHoro mpeamera Dusumka y oOywaromerocss OyayT
c(OpMUPOBAaHb MeTaNpeIMeTHbIE Pe3yJbTAThl, OTPAKCHHBIC B YHHBEPCATbHBIX YYEOHBIX
NEHCTBUSAX, a WMEHHO — [IO3HABaTeIbHBIC YHUBEpCAIbHbIC  y4eOHBIC  JIEHCTBHSA,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE [EHCTBUSA, PETYIATUBHBIE YHHUBEPCAJIbHBIC

y‘Ie6HH€ I[CﬁCTBPIH, COBMECTHAaA ACATCIBbHOCTD.

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 — CaMOCTOATENFHO (POPMYITHPOBATH 1
y4eOHBIMH aKTyaJIM3UpOBaTh 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 ¢ yIEeTOM aHaJIN3a
HMMEIOIIUXCSA MaTepHaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

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

— KOOPAMHHUPOBATH U BHIMONHATh
paboTy B yCIOBHUSIX peasbHOTO,
BUPTYJILHOTO 1 KOMOMHHPOBAHHOTO
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 CO3JTaHUN
y‘-Ie6HBIX " COMMAJIBHBIX ITPOCKTOB,
(hopmupoBaHEe HAYYHOTO THITA MBIIIIJICHHS,
BJIafIeHUE HaAyYHOH TEPMHUHOJIOTHEH,
KITFOYEBBIMH TIOHATHSIMU M METOJIaMH;
CTaBUTH U (POPMYIIMPOBATH COOCTBEHHBIE
3a7a4M B 00pa3oBaTebHOM JESITENIbHOCTH U
JKU3HEHHBIX CUTYalUsIX;

BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBS3H U

2) 6a30BbIE UCCIIEOBATEIHCKIE

JIEUCTBUSL:

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

— BIIQJIETh HABBIKAaMU y4eOHO-
HCCIIEeI0BATENbCKON U IPOEKTHOM
JeSITeTBbHOCTH 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,
MPpeoOpPa30oBAHMIO U TPUMEHEHHUIO B
Pa3IMYHBIX YYCOHBIX CUTYaIUAX, B
TOM YHCJIE TIPU CO3JaHUH YISOHBIX
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 IAPAMETPHI 1
KPUTEPUH PEILCHUS;

AQHAIM3UPOBATH MOJyYEHHBIE B X0C
pelLICHHUS 331241 Pe3yIbTaThl, KPHTHIECKH
OLICHUBATh X IOCTOBEPHOCTE,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM,
OLICHMBATh MPUOOPETECHHBIN OMBIT;
pa3pabaThIBaTh IUTaH PELICHUs POOIEMBI ¢
Y4ETOM aHaIN3a UMEIOIIIXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX
pecypcos;

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

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

YMETHb UHTETrPUPOBATH 3HAHUA U3 PA3HBIX
MpeIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HIEH, NIPEIJIaraTh
OpHTHHAIBHBIC TTIOJXO0bI U PELICHNUS;
CTaBHUTh NPOOJIEMBI H 3aJa4H, JOIIYCKAIOLIHE
AIbTCPHATHBHBIC PEILCHUS;

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

— AHAJIM3UPOBATH ITOJIYUYCHHBIE B XO€

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

— CTaBHUTh U (OPMYJIHPOBATH

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

— JAaBaTb OIICHKY HOBBIM CUTyallUsIM,

OLICHNBATh PHOOPETCHHBIN OTIBIT;

— YMETb NIEPEHOCUTH 3HAHUA 10

(u3nKe B IPaKTHIECKYIO 00IaCTh
KU3HEIeATeIbHOCTH;

— YMETh HHTETPUPOBATh 3HAHUS U3

Pa3HbIX MPEIMETHBIX 00JIacTe;

— BBIIBUI'aTb HOBLIC UJICH, ITpCJIaraTtb

OpPUTHUHAJIBHBIE TTIOAXOBI U
peleHus;

— CTaBUTb HpO6HeMLI " 3a1a4u,

AOITyCKAaromue aJIbTCPHATHBHBIC
peuicHus.

B) paboTa ¢ mH(popMaIHei:

BJIaJICTh HABBIKAMHU TIOTYYICHUS
HHPOPMALINHU U3 HCTOYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSATEIHHO OCYIIECTBISATh
MMOUCK, aHAJIN3, CUCTEMAaTH3aIINI0 U
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;
HCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX
1 KOMMYHUKAITHOHHBIX TEXHOJOTHIA B
pellleHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
Y OPTaHMU3AIMOHHBIX 33724 C COOTI0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKH
0e30IMaCHOCTH, TUTUEHEI,
pecypcocOepeKeHus, MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30IaCHOCTH;

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

3) pabota ¢ nHOpMAaTHEH:

— BJIA/IETh HAaBBIKAMH 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
WHPOPMALMOHHON OE€30TIaCHOCTH;

— CO3/1aBaTh TEKCTHI (PH3HIECKOTO
COZIEp’KaHus B Pa3NIMYHbIX Gopmarax
C y4eToM Ha3zHaueHHs HHPOPMaLNH
1 TIeTIeBON ayAUTOpPHUH, BEIOMpas
ONITUMAJIBHYIO GOPMY
MIPE/ICTABICHHUS U BU3YyaJIM3allMH.

Osnanenne
YHHBEPCAIbHBIMH
KOMMYHHUKATHBHBIM
H IEHCTBHSIMHU:

a) oOIeHue:

OCYIIECTBJIATH KOMMYHHUKAITNHU BO BCEX
chepax KU3HH;

pacro3HaBaTh HeBepOaJIbHBIE 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 JHAJIOT, YMETh
CMSATYaTh KOH(DIUKTHBIC CUTYaINH;
Pa3BEPHYTO U JIOTUYHO M3JIATaTh CBOIO
TOYKY 3PCHHUSI C UCTIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

KOH(JIMKTHBIX CUTYAIHHA U
CMSTYaTh KOH(IUKTHL;
pa3BepHYTO W JIOTUYHO H3JIaraTh
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
BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUJIEKTHBA;
MIPUHUMATh LEIH COBMECTHON
JIEeATENBHOCTH, OPTaHU30BBIBATH U
KOOPJIUHHUPOBATH IEUCTBUS TIO e
JIOCTH)KEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenensTh pojiau ¢ y4eTOM MHEHUI
YYaCTHHKOB 00CYKIaTh PE3yJIbTaThl
COBMECTHOI paboThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa 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
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;
OCYIIECTBJIATDH MO3UTUBHOC CTPATCTUYECKOEC
TMOBEACHUEC B PA3JINYHBIX CUTYyalluAX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKeHHE,
OBITH HHUITUATHBHBIM

2) coBMeCTHasl IesITeNbHOCTb:

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

[IPUHUMATh LEJIM COBMECTHOU
JIeSITeNIbHOCTH, OPTaHU30BBIBATh U
KOOPAWHHUPOBATH ACHCTBUS IO €€
JIOCTMDKEHUIO: COCTABIIATh ILIaH
JIEHCTBUH, PaCIPEIENATh POJIU C
Y4€TOM MHEHUH Y4aCTHHUKOB,
00CYXIaTh Pe3yIbTaThI
COBMECTHOH paboTBHI;

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

OsBnazenue
YHHUBEPCaTbHBIMHI
PETYISITUBHBIMU
JNEWCTBUSIMU

a) caMOOpraHu3anus:

CaMOCTOSATENILHO OCYIIECTBIIATh
MIO3HABATEJIBHYIO JESITEIHHOCTD, BBIIBISTD
npo0OJIeMbl, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeIbHON
JIESITETTFHOCTH U )KH3HEHHBIX CUTYallHsX;
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 3PYAUIIMH 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
(dhopmynupoBaTh cOOCTBEHHBIE
3a7a4uy;

CaMOCTOSATENIFHO COCTABIIATH IJIaH
pELICHUs PaCUETHBIX U
Ka4eCTBEHHBIX 3a/1a4, IJIaH
BBITIOJTHEHHS IPAKTHIECKOH
paboTHI C y4eTOM MMEIOIIIXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOUYTEHUH;
J1aBaThb OIICHKY HOBBIM CUTYallUAM,
pacImmpsATh paMKH YIeOHOTO
IpeaMeTa Ha OCHOBE JIMIHBIX
[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 CUTYalUsIM, BHOCHTh
KOPPEKTHBEI B ICSITEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJSIM;

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

HCTIONIb30BaTh IPUEMBI PEIICKCHHN IS
OLICHKH CHUTYaIllH, BEIOOpa BEPHOTO
pELICHUS;

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

B) 9MOIIMOHANIBHBII HHTEIJIEKT,
npeAnosaraomui chopMUPOBAHHOCTb:
CaMOCO3HAHUS, BKIIIOYAIONIETO CIOCOOHOCTh
MOHUMATh CBOE IMOIHOHAILHOE COCTOSHHE,
BUJICTh HANPABJICHUS Pa3BUTHS
COOCTBEHHOW 3MOLIMOHATIBHOM Cepbl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpEeTyIMPOBaHNS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE [TOBE/ICHIE,
CIIOCOOHOCTH aIaNTHPOBATHCS K
SMOIOHAIBEHBIM U3MEHEHUSIM U IIPOSIBIIST
T'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 €T0 IPU
OCYIIECTBICHUN KOMMYHHKALIWH,
CIOCOOHOCTH K COUYBCTBHIO U
COTIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIINX
CHOCOOHOCTH BBICTPaMBATh OTHOIICHHUS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBIISITH
HMHTEPEC U pa3penaTb KOHQJIHUKTHI,

2) CaMOKOHTPOJIb:

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

HCTIONB30BATh MMPUEMBI peIICKCHI
JUTS OLIEHKU CUTYyalllH, 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, IOHNMasi 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 ceb 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@u3uKa 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
uHpopMad U UHPOPMALMOHHBIE TEXHOJOTMU JAJS BBINOJHEHMS 33734 MpodhecCHOHATBLHOU
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh 1 peayin30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO JIEATEIbHOCTh B MpodeccruoHalbHON cdepe, UCHOIb30BaTh
3HAHUS 110 MPABOBOM U (PMHAHCOBOW I'PAaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CHUTYaLlUsX;

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. IlIposBisaTh TIpakAaHCKO-MATPUOTHYECKYIO TMO3ULHIO, JAEMOHCTPUPOBATH
OCO3HAHHOE TIIOBEJIEHUE HAa OCHOBE TPAAULIMOHHBIX POCCHUICKUX JyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEIUTHO3ZHBIX
OTHOLIEHUH, IPUMEHAThH CTaHIapThl aHTUKOPPYILIUOHHOI'O IOBE/ICHUS;

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

OK 08. HMcnonp3oBaTh cpeacTBa GU3NYECKON KYIbTYpPHI AJIi COXPAHEHUSI M YKPETUICHUS
3JI0POBBS B Mpoiiecce NpoheCcCUOHATBLHOM ASSITENFHOCTU U MOAIEPKaHU HEOOXOJUMOTO YPOBHS
($u3nYeCcKOil MOArOTOBIEHHOCTH;

OcBoenne ydeOHOro mpeamera Dusnmka MOHKHO CHOCOOCTBOBATH (HOPMHPOBAHUIO
npodeccuoHaIbLHBIX KOMIETEHIUIH:

I1IK 1.1. BHINOJHATE KOMIUIEKC PabOT MO TOATOTOBKE K OYpEeHHIO M IO OKOHYAaHUU
OypeHwust He(PTSHBIX U Ta30BBIX CKBAKHH.

1K 1.2. BbIogHATh KOMIUIEKC paboT 10 OYPEHUI0, KPEIUICHUIO, UCTIBITAHUIO U OCBOCHHUIO
HE(TSAHBIX U Ta30BbIX CKBAYKUH.

IIK 1.3. OcymiecTBisTh T€OHABUTALMOHHOE COMPOBOXKIEHUE OypeHUs HEe(PTIHBIX U
ra30BbIX CKBAYKUH.

I[IK 2.1. BbINOJHATE KOMIUIEKC TOJATrOTOBUTEIBHBIX pPAa0OT TMepe] IPOBEIACHUEM
KaIATaJIHbHOTO PEMOHTA HEPTSIHBIX M TA30BBIX CKBAXKHH.

I[IK 2.2. OcymiecTBiasTh OEMOHTaX M MOHTaX YCTHEBOTO U IPOTHBOBHIOPOCOBOTO
000pyIOBaHUs B TIPOIECCE KATUTATHHOTO PEMOHTA HE(DTSHBIX U Ta30BBIX CKBa)KHH.

[IK 2.3. BoInonHATh KOMIUIEKC PadOT MO KanmuTaJIbHOMY PEMOHTY HEe(TSHBIX U Ta30BbIX
CKBKHH.

IIK 3.1. OcymiecTBiaTh KOHTPOJIb pabOTHI arperatoB, CUCTEM, MEXaHHU3MOB OYpOBBIX
YCTaHOBOK IKCIUTYyaTaI[MOHHOTO U TITyOOKOTO pa3BeIOYHOTO OypeHHs Ha He(Th U ras3.

[IK 3.2. TIpou3BoAuTh TEXHHYECKOE OOCITYKMBAHHME arperaroB, CHCTEM, MEXaHU3MOB
OYpOBBIX YCTAaHOBOK IKCILTyaTalIHOHHOTO U TTYOOKOTO Pa3BEI0YHOT0 OypeHUst Ha HEPTh U Ta3.

IIK 3.3. YyacTtBoBaTh B KOMILIEKCce pabOT MO PEMOHTY OypOBOro OOOpYIOBaHHS MpPH
OypeHur He(PTSIHBIX U Ta30BBIX CKBAKHH.

[IK 3.4. TIIpoBoauTh KOMIUIEKC pabOT MO MOHTaXY (IEMOHTa)Ky) MPOTHUBOBBHIOPOCOBOTO
00opyioBaHus IpH OypEeHUU HEPTIHBIX U TA30BBIX CKBAXKHUH.

CoorHomenue o0mmx kommnerenuuii ®I'OC CIIO 21.02.02 Bypenune HeQTAHBIX U
ra3oBbIX CKBAKMH, THYHOCTHBIX Pe3yJIbTATOB H MeTANIPEIMETHBIX Pe3y/JbTATOB

OO0mue KOMINeETEHIINH JInyHOCTHBIE pPe3yabTaThl MertanpeameTHsie pe3yabTatel @OII COO
@rocC Cno 21.02.02 @O0I1 COO
OK 01. Berbupats 8) nenHocTy Hay4dHOrO To3HaHus: | OBNaJicHHWe YHHMBEPCAIBHBIMU  TIO3HABATEIHHBIMU
crocoOBI penIeHns 3a1ad — ¢(hOpMHUPOBAHHOCTH JIEHCTBUSAMMU:
npodeccruoHaTbLHOM MHUPOBO33PEHUS, 1) 6a30BBIC JTOTHUECKUE JCHUCTBYSI:
ACATCIIbBHOCTH COOTBETCTBYIOIILIETO —  CaMOCTOATEIbHO (OPMYIHPOBATH U
MIPUMEHUTENBHO K COBPEMEHHOMY YPOBHIO aKTyaJIH3HpOBATh MPOOIIEMY, PACCMATPHBATH €€
Pa3IMYHBIM KOHTEKCTAM; pa3BUTHA HayKH, BCECTOPOHHE;

JIOCTYKECHUSIM Hay4HO- | —  OIpenessTh eI IeTeIbHOCTH, 3a/1aBaTh
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TEXHUYECKOro Tporpecca U
OOIIECTBEHHOW  TPaKTHKH,
32 CYeT IIOHUMAaHHS POJIH
MHPOPMAITMOHHBIX
pecypcos,
HHPOPMAIMOHHBIX
HPOLIECCOB u
HHPOPMAINOHHBIX
TEXHOJIOTHA B  YCIOBHSX
mudpoBoii  Tpanchopmarm
MHOTHX chep KHU3HU
COBPEMEHHOI'0 00LIECTBA;

OCO3HaAHHUE LIEHHOCTH
Hay4yHOU JIeATEIHLHOCTH,
TOTOBHOCTb  OCYIIECTBIIATH
MIPOEKTHYIO H
HCCIIEOBATEIBCKYIO
IeITEILHOCTD

WHIUBHUIYaJIbHO U B TPYTIIE.

napaMeTpbl ¥ KPUTEPUH UX JTOCTHXKCHUS;

—  BBUIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B
paccMaTpuBaeMbIX (PU3NUECKHX SBICHUSIX;

—  paspabarbIBaTh IUIaH PEIICHUS TPOOIIEMEI C
YYETOM aHAIN3a NMEIOIIUXCSI MAaTEPHAIBHBIX U
HEMaTepHAIbHBIX PECYPCOB;

—  BHOCHUTH KOPPEKTHBEI B ICATCIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3yJIbTATOB LIEIISM,
OLICHMBATh PUCKH IOCIIEACTBUH AEATEIBHOCTH;

—  KOOPJMHHPOBATH U BBHIIOIHATH PadOTy B
YCIIOBUSIX peajbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYSL;

—  pa3BHBaTh KPEaTHBHOE MBIIUICHHE NP PELICHUN
JKU3HEHHBIX TIPOOIIEM.

2) 6a30BbIC UCCIIECIOBATEIILCKHIE JCHCTBYS:

—  BJIAJETh HAYYHOH TEPMUHOJIOTUEH, KIIOUEBBIMU
MOHATHSAMH U METOaMH (DM3HUYECKOH HAyKH;

—  BIAJCTh HABBIKAMH Y4EOHO-MCCIEAOBATEIbCKON
U MIPOEKTHOM JIESITENEHOCTH B 00IaCTH (DU3HUKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATENILHOMY ITOUCKY METOJIOB PEIICHHS
3a7a4 (PU3UUECKOTO COJEPIKAHHUs, TPUMEHEHHIO
Ppa3JIMYHbIX MCTOJ0B MMO3HAHU;

- OCYIIECTBJIATH PA3JIMYHBIC BUABI ACATCIIBHOCTU
IO TIOJTyYEHUIO HOBOTO 3HaHMS, €TI0
MHTEPIIPETALNH, TIPEOOPa30BAHUIO U
MPUMEHEHHUIO B PA3IIMYHBIX YI€OHBIX
CHUTYaIUsIX, B TOM YHCIIE TP CO3IaHUH yIeOHBIX
MIPOEKTOB B OOJIACTH (DU3UKH;

—  BBUIBIISTH IPHYUHHO-CIICIICTBEHHBIC CBSI3U U
AKTYyaJIM3UPOBATh 3a/la4y, BbIJIBUT'aTh T'MIIOTE3Y
€C pCIICHMs, HAXOAUTb apr'yMCHTBI JJId
JIOKa3aTeJbCTBA CBOUX YTBEPIKICHUIL, 3a/1aBaTh
rapaMeTphl U KPUTEPUH PELICHUS,

- AHAJIU3UPOBATh MMOJYYCHHBIC B XO/JI€ PCUHICHUA
3a7a4M Pe3yabTaThl, KPUTHUECKH OLICHUBATh MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

—  CTaBWUTh U POPMYIMPOBATH COOCTBEHHBIE 331aUH
B 00pa30BaTEIbHON IEATENEHOCTH, B TOM YHCIIE
IIpY M3y4eHNUHN PU3NKY;

- J1aBaTh OILICHKY HOBBIM CUTYyallUsAM, OLICHUBATH
MpUOOPETEHHBIH OIBIT,

—  yMeTh NIEPEHOCHUTh 3HaHUS 10 (U3UKE B
NPaKTHYECKYIO 00J1aCTh )KU3HEASSTEIbHOCTH;

—  YMETb MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPeIMETHBIX O0JIacTei;

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

—  CTaBWTh MPOOJIEMBI U 33/1a4H, JIOMYCKArOIIHe
IbTEPHATHBHBIC PEIICHHUSI.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
IIOWCKa, aHAJIM3a U
HHTEpIpeTanun
nHpOPMALINHT ’
nHGOPMALMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3aa4
poheCCHOHATBHOM
JESITebHOCTH;

OBnajgeHne yHUBEPCATbHBIMH  TO3HABATEIHHBIMHU

JIEHUCTBUSAMM:

3) pabota ¢ nHhopManHeH:

— BJIaJICTh HABBIKAMH TOJTy4YEHUS HHPOPMAIHN
(hU3NIECKOTO COMEPIKAHMS U3 UCTOYHUKOB Pa3HbIX
THTIOB, CAMOCTOSTENIHHO OCYIIECTBISAThH TIOUCK,
aHaJIN3, CUCTEMATH3AIUIO U HHTEPIPETAIUIO
WH(POPMALIUU Pa3THIHBIX BUAOB U (opM
MIPEICTABIICHHUS;

— OIICHUBATH JOCTOBEPHOCTh MH(POPMAIUH;

— HCTIOJIb30BATh CPENICTBA WH(POPMAIIMOHHBIX
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KOMMYHUKAI[HOHHBIX TEXHOJIOTHI B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3alMOHHBIX 33][a4 C COOJII0ICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH,
TUTHEHbI, PeCypcoCcOepeKeHuU s, MPABOBBIX U
STHYECKUX HOPM, HOPM UH(DOPMALTUOHHOM
0€301IacHOCTH;

— cO3[aBaTh TEKCThl (PU3UYECKOTO COJACPIKAHUS B
pasauyHBIX (opMaTax ¢ yYeTOM Ha3HAUCHUS
HHPOpPMAIIUU W I[EJIICBOW AayJAWTOPHH, BEIOUpAs

ONTHMANbHYI0  (OpMy  MpEACTaBlCHUA U
BH3YyaIM3aI1H.
OK 03. [Inanuposats 1 | 6) TPyZOBOIO BOCIIUTAHMSL: OBnajeHue  yHUBEPCANbHBIMM  PEryIATUBHBIMU
peanu30BLIBATh — MHTEpEC K  PA3NUYHBIM | ACHCTBISIMIL
COOCTBEHHOE cepam mpodeccuonanbhoit | 1) camoopranuzanus:
npogeccHOHANBHOE U NEATENbHOCTH, B TOM 4YHCIE | —  CaMOCTOATENbHO OCYIIECTBIIATH

JMYHOCTHOE Pa3BHUTHE,
MIPEATIPUHIMATETbCKYTO
JeATENbHOCTh B
po¢eCCHOHATBHOI
ctepe, UCITIOIB30BATH
3HAHMS 110 IPAaBOBOU U
(uHaHCOBOM
TPaMOTHOCTH B
Pa3JINYHBbIX ) KU3HCHHBIX
CUTyalluAX;

CBS3aHHBIM C (QU3HKOH W

TEXHUKOM, yMeHue
COBEPLIATh OCO3HaHHBII
BEIOOp Oynymieir mpodeccun
u PpCain30BbIBATH
COOCTBEHHBIE  )KU3HEHHBIE
TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K
00pazoBaHuIO u

camM000pa30BaHMIO B 00IACTH
(U3MKKM HA POTSHKCHUH BCei
SKHA3HU,

MO3HABATEJIFHYI0  JEATEIBHOCTh B 00JIACTH
(GU3UKN W aCTPOHOMHH, BBISBIIATH IIPOOIIEMBI,
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIEC 3a/1aUM;

—  CaMOCTOSTENIBHO COCTAaBJIATh IUIAH pPEHICHUS
pacueTHbIX M Ka4deCTBEHHBIX 3ajad, IIJIaH
BBITIOJIHEHHSI MIPAaKTHYECKOH paboThl C y4eToM
HUMEIOIUXCS pecypcos, COOCTBEHHBIX
BO3MOXHOCTEH U NIPEANIOYTEHUN;

—  JaBaTh OLICHKY HOBBIM CHUTYAIIHsIM;

— pacmmpsTh paMKH y4eOHOro IpeaMera Ha
OCHOBE JTMYHBIX ITPEIIOYTECHUIL;

— JenmaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh
ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHNUE;

—  OIICHHUBAThH NMPHOOPETEHHBIH OIIBIT;

—  crocoOcTBOBaTh (OPMHUPOBAHHIO U MIPOSIBICHUIO
SpYOULIMK B 00JacTH  (PU3MKH, IOCTOSHHO
MIOBBIIATH cBOH 00pazoBaTebHbIH U
KyJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

—  JaBaTh OLICHKY HOBBIM CUTYaIlHsIM, BHOCUTb
KOPPEKTHUBHI B IESTEIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YIBTATOB LENSM;

—  BIAJICTh HABBIKAMH [TO3HABATEIBbHON pedieKcun
KaK OCO3HaHMsI COBEPIIAEMBIX JEHCTBUH U
MBICIHUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U
OCHOBaHUM;

—  HCHOJIb30BATh NMPHUEMbI peIeKCHH ISl OLIEHKU
CHUTYall1H, BEIOOpA BEPHOTO PELICHUS;

—  OLIGHHBATh PUCKU M CBOEBPEMEHHO NPHUHUMATh
peIIeHus Mo UX CHIDKEHHIO;

—  IPUHUMATH MOTHBBI M apTyMEHTHI IPYTHX MPHU
aHaJlu3e pe3yNbTaToOB JESTEIbHOCTH.

OK 04. D¢ddexruBHO
B3aHMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE
W KOMaHJe;

8) HEHHOCTHU HAYYHOT'O TO3HAHUA:

c(OpMUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuUTHsI PU3NUECKOH
HAYKH;

0CO3HaHHE [IEHHOCTH
Hay4HOU JeATEeNbHOCTH,
TOTOBHOCTbH B IIPOIIECCE
n3ydeHus pu3uKu
OCYLIECTBIISITh POEKTHYIO U
HCCIIEI0BATEIbCKYIO
JIeSITEJIbHOCTh

OBajieHre YHUBEPCATEHBIMA KOMMYHHUKATHBHBIMHU

IEUCTBUSIMU:

1) oOmenue:

— OCYIIECTBIATH OOIICHUE HA YPOKax (PH3HUKH U BO
BHEYPOUHOH J€ATEIbHOCTH;

— pacmo3HaBaTh MPEIIOCHUIKH KOH(IHMKTHBIX
CUTYyaIllui U CMATYaTh KOH(IUKTHI;

— pa3BepHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY
3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasI IeATEIbHOCTb:

- TOHUMATh U UCII0JIB30BATh IMIPEUMYIICCTBA

KOMaH/IHOH M MHJMBUAYaJIbHOH paOOTHI;
BBIOMPATh TEMAaTUKY ¥ METOJIbI COBMECTHBIX
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MHAWBUYAJIbHO U B I'PYIIIC

OK 05. OcyuiecTBisTh
YCTHYIO U ITUCHMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJapCTBCHHOM S3BIKE
Poccuiickoit ®enepanuun
C YIeTOM 0COOEHHOCTEH
COLHAIBHOTO U
KyJbTypHOTO KOHTEKCTA;

JICWCTBHUH C y4eTOM OOLIMX HHTEPECOB, U
BO3MOXHOCTEH KaXJIOTO 4JIEHA KOJIJIEKTHUBA;
MPUHAMATH IIETH COBMECTHOH JEATEILHOCTH,
OPTaHU30BBIBATH M KOOPIMHUPOBATH JEHCTBHS
10 €¢ JOCTHKCHHUIO: COCTABIIATh IIJIaH ACHCTBUH,
pacIpenenaTh poiy ¢ y94eTOM MHCHUH
YYaCTHHKOB, 00CYKJaTh PE3yIbTaThI
COBMECTHOH paboTEHI;

OILIEHUBATh KAaYECTBO CBOETO BKJIAA U KaXKJOr0
YYacTHHKa KOMaHJIbl B OOIIMI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpeJJlaraTh HOBbIE IIPOEKTHI, OLIEHUBATh UACH C
MO3ULIMU HOBU3HBI, OPUTHHATIBHOCTH,
[IPaKTUYECKON 3HAYMMOCTH;

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

OBnaseHNe  YHUBEPCATBbHBIMH  PETYISATHBHBIMHU

JIEUCTBUAMU:

3) npunATHA ceOs U IPYTUX:

NPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH
JOCTOUHCTBA;

NPUHUMATh MOTHBBI ¥ aPTYMEHTBI IPYTUX MPH
aHaJIN3e Pe3y/IbTaTOB JIEATSIHHOCTH;
NPU3HABATH CBOE MPABO U MPABO JPYTHX Ha
OIHNOKY.

OK 06. ITposBnsaTH
Tpa’kAaHCKO-
MIATPHOTUYECKYIO
TIO3UITHIO,
JIEeMOHCTPHUPOBATh
OCO3HaHHOE MOBEACHHE
Ha OCHOBE
TPaIUIMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIe
C Y4€TOM rapMOHM3AINH
MEKHALMOHAJIBHBIX 1
MEKPEIUTHO3HBIX
OTHOIICHHH, TPUMEHSTh
CTaHJapTHI
AHTUKOPPYHIIHOHHOTO
MIOBEICHUS;

1) TPpAXKAAHCKOTI'O BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH
Tpa)XXTaHCKOW TO3UITUHI
oOyJarorerocs Kax
AKTHUBHOI'O U OTBETCTBCHHOI'O
YJIEHA POCCUIICKOTO
o0111eCcTBa;

MPUHATUEC TPAAUITUOHHBIX
00I1eYeT0BeYeCKUX
TYMaHUCTUYECKHUX H
JIEMOKPATHICCKIX
LICHHOCTEH;

TOTOBHOCTPH BECTH
COBMECTHYIO JICATEIEHOCTD B
HHTEpecax rpaIaHCKOTO
o01ecTBa, y4acTBOBaThH B
CaMOYIIPABJICHUHU B
obpazoBaTenbHOI
OpraHu3aIiH;

YMEHUEC B3aHMOHeﬁCTBOBaTL C
COLMATEHBIMU HHCTUTYTaMH
B COOTBETCTBHH C HX
(DYHKIHMAMU ¥ HA3HAUYCHUEM;
TOTOBHOCTH K TYMaHHTapHOM
U BOJIOHTEPCKOH
JIESTeTbHOCTH;

2) maTpHOTHYECKOT'O BOCITUTAHUS:

3)

c(hopMHPOBAaHHOCTH
POCCHHCKOM T'paXk1aHCKON
HICHTHYHOCTH, IATPUOTU3MA,
[IEHHOCTHOE OTHOIIEHHE K
rOCYIapCTBEHHBIM CHMBOJIAM,
JIOCTHKEHUSIM POCCHICKHIX
YYEHBIX B 0071aCTH (PH3UKH U
TEXHUKE;
JYXOBHO-HPaBCTBEHHOTO
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BOCIIATAHHUS:

—  chOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHWS,
STHYECKOTO TOBEACHNUS;

—  CIIOCOOHOCTH OIIEHHUBATH
CUTYAINIO U IPUHUMATh
OCO3HAHHBIC PEIICHHUS,
OPUCHTUPYSICH HA MOPAJIHLHO-
HPaBCTBCHHBIC HOPMBI U
IICHHOCTHU, B TOM YHCJIC B
JIESTETBHOCTH YYCHOTO;

—  OCO3HAHWE JIMYHOTO BKIIAJa B
IOCTPOECHUE YCTONYHUBOIO

Oyxmymero;
OK 07. CopeiicTBOBaTh 7) SKOJIOTHUYECKOTO BOCTIUTAHUS:
COXPaHCHHIO —  c(hopMHPOBaHHOCTb
OKpY’KaroUleil cpeapl, 9KOJIOTMYECKOH KYJIBTYPHI,
pecypcocOepekeHulIo, 0CO3HaHHE TI00ATEHOTO

MIPUMEHSTH 3HaHUS 00
N3MECHEHHUH KIMMarta,
NIPUHLIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

s peKTUBHO
JICICTBOBATH B
Ype3BbIYAHBIX
CUTYyalsIX;

XapakTepa 3KOJOTHYECKUX
pobiem;

- IJIaHUPOBAHUEC U
OCYILIECTBJICHHE IEUCTBUI B
OKpy>Karolieil cpenie Ha
OCHOBE 3HAHUS Lieneil
YCTOWYUBOr'O pa3BUTHS
YEJI0BEYECTBA;

—  paciMpeHHe OIbITa
JIeTENbHOCTH
3KOJIOTHYECKOMN
HaIpaBJIEHHOCTH Ha OCHOBE
HMMEIOLINXCS 3HAHUN 1O

¢usuke;
OK 08. Mcnonb3oBaTh 5) ¢usnueckoro BocimTaHus:
cpencTBa HU3UIECKOH — c(hOpMHUPOBAHHOCTH
KyJIBTYpPbI AT 300pOBOr0 M 0©e30macHoOro
COXPaHEHH U o0paza JKU3HH,

YKPEIJICHUS 3I0POBbsI B
nporecce
npodhecCHOHATBHON
JeATEIEHOCTH U
TOAJICPIKAHUS
HEO00XOMMOTO YPOBHS
¢dusngecKoi
MOJITOTOBJIEHHOCTH;

OTBETCTBEHHOT'O OTHOLICHHUS
K CBOEMY 3I0pPOBbIO, B TOM
YHCIIe 32 CYET COOJIOJICHUS
TpeOoBaHWiT  Oe3omacHOM

9KCIUTyaTaluu CpeicTB
HHPOPMATMOHHBIX H
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH.

4) 5CTETUYECKOTO BOCTIMTAHUS:

—  3CTETHYECKOE OTHOLICHHE K
MUpY, BKIIIOYasi ICTETHKY
HAay4HOT'O TBOPUYECTBA,
npucyero GpU3NIecKoit
HayKe.

IIpenmeTrHble pe3yJbTaThbl 0CBOEHHS y4eOHOro npeamera dusznka

1) chopMHUpOBaHHOCTH MpPEACTaBICHUN O pOIM W MecTe (PU3MKH U aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOM KapTUHE MHpa, O cucTeMooOpasyrouieil poiu (GU3UKH B Pa3BUTUHU
€CTECTBEHHBIX HaYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOT UM, O BKJIa/I€ POCCUICKUX U 3apyO0eKHBIX
YyUeHBIX-(DM3UKOB B pa3BUTHE HAYKHU; TOHUMaHHE GU3NYECKOM CYITHOCTH HAaOJII01aeMbIX SIBICHUN
MUKPOMHpA, MAaKpOMHUPAa W MEraMupa; I[OHHMAaHHE pOJIM ACTPOHOMHUU B IPAKTHYECKOHN
JESTEIbHOCTH YeJOoBeKa M JallbHEHIIeM Hay4YHO-TEXHUYECKOM pa3BUTHM, poju (U3MKU B
dopMHpOBaHUU Kpyrozopa H (PYHKIMOHAIBHOW TI'PAaMOTHOCTH YEJNOBEKa JJs peIIeHUs
MPAKTUYECKUX 3a7au;
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2) chopMuUpPOBaHHOCTh YMEHHUH pacro3HaBaTh (U3HUECKUE SIBICHHUS (MPOIECCHI) M
OOBSACHAT, WX HA OCHOBE W3yUYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBIDKEHUE, CBOOOTHOE IMaJICHUE TeJ, IBIKCHHE IO OKPYXHOCTH, WHEPITUS,
B3aMMOJICHCTBHE TeN, KojeOaTenbHOE JBMKECHUE, PE30HAHC, BOJIHOBOE JBIIKECHUE; AUQPQY3us,
OpOYHOBCKOE IBWIKEHHE, CTPOCHHE KHUIAKOCTEH W TBEPIBIX TEJ, U3MEHEHHE 00beMa Tell MpHu
HarpeBaHuu (OXJaXIEHHUM), TEIUIOBOE paBHOBECHE, HCHApEHHE, KOHJCHCAIMs, IUIABJICHUE,
KpUCTAJUTM3allis, KWUITICHHE, BJIAXHOCTh BO3/yXa, CBA3b CpeIHEH KUHETHUYECKOW JHEPTrUu
TEIJIOBOTO JBM)KCHUS MOJICKYJI ¢ a0COJIOTHOM TEMIIEPaTypoOH, MOBHIICHNE JABJICHUS Ta3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY MapaMeTpaMHU COCTOSHUS Ta3a B
M30IpoIieccax; JIEKTpU3aIs Tell, B3aUMOJICHCTBUE 3apsI0B, HarpeBaHUE MTPOBOJHHUKA C TOKOM,
B3aUMOJICICTBUE MarHUTOB, AJICKTPOMATHUTHAS WHIYKIHUSA, ACHCTBME MArHUTHOTO MOJs Ha
MPOBOJIHUK C TOKOM W JBIDKYIIMKMCS 3apsj, SJEKTPOMarHUTHBIC KOJICOAHWS W BOJIHBI,
NPSIMOJIMHEHHOE  paclpoCTpaHEHUE CBETa, OTPAKEHUE, IMpeIOMIICHHE, WHTep(epeHIus,
nudpakiys U ToJsIpU3alus CBETa, TUCIIEPCHsl CBeTa; (OTOIIEKTpUUYECKUid d(PdeKT, cBEeTOBOE
JaBJieHWEe, BO3HMKHOBEHUE JIMHEHYATOrO CIEKTpa aromMa BOJOpPOJa, €CTECTBEHHas |
HMCKYCCTBEHHAs PaJIMOaKTUBHOCTb;

3) BIaJcHWE OCHOBOIOJATAIONIMMH (U3MUYECKUMHU TMOHATHSAMH U BEIMYMHAMH,
XapaKTepU3YIOIMMMHU (U3UYECKUE TMPOLECChl (CBSA3aHHBIMU C MEXAaHHYECKHM JIBHKEHUEM,
B3aMMOJICHICTBHEM TEJI, MEXaHWYCCKUMHU KOJCOAHUSIMU M BOJIHAMHU; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEIECTBA, TEIUIOBBIMU MPOIECCAMH; DJICKTPUYECKHMM W MArHUTHBIM IIOJISIMU,
IEKTPUICCKUM TOKOM, JJICKTPOMATHUTHBIMH KOJICOAHUSIMH W BOJHAMH, ONTHICCKUMHU
SIBJICHUSIMU; KBAHTOBBIMH SIBJICHHSIMH, CTPOEHHUEM aTOMa U aTOMHOTO SI7[pa, PaJHOAKTUBHOCTBIO);
BIIQJICHUE  OCHOBOIOJIATAIOIMMU  ACTPOHOMUYECKUMH  TOHSATHUSAMH,  IO3BOJISIOIIMMU
XapaKkTepU30BaTh TMPOLIECCHI, MPOMCXOAAIIME Ha 3BE3/1aX, B 3BE3JHBIX CHCTEMaxX, B
MEXTaJIaKTHIECKOM cpefie; IBUKEHNE HeOECHBIX TeJ, SBOJIIOLNIO 3B€3/ 1 BcenenHoi,

4) BnajcHUE 3aKOHOMEPHOCTSMHM, 3aKOHAMH U TEOPUSAMHU (3aKOH BCEMHUPHOTO TATOTEHUS,
I, II n III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHHsI MEXAHUYECKOM JHEPruM, 3aKOH COXPaHEHUS
UMITyJbCa, MPUHIUI CYHEPHO3UIUN CUJI, MPUHIIMI PABHONPABHOCTH HHEPIHUATBHBIX CHUCTEM
0TCUETa; MOJEKYISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, TA30BbIC 3aKOHBI, MEPBBIN
3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHHMS 3JIEKTPUUECKOTo 3apsaa, 3akoH Kyiona, 3akon Oma
JUISL ydacTKa 1enu, 3akoH OMa JiJ1st TOJTHOM 3JIEKTPUYECKOM 1ienu, 3akoH Joyns - Jlenna, 3akoH
ANIEKTPOMArHUTHOM WHAYKIMM, 3aKOH COXPAHEHMsS] DSHEPruu, 3aKOH MPSMOIMHEHHOTO
pacrpocTpaHeHHUsI CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPAaHECHUS
SHEPIrUM, 3aKOH COXPAHEHUsI MMIYJbCa, 3aKOH COXPAHEHUs SJIEKTPUUYECKOro 3apsla, 3aKOH
COXpaHEHHUsI MacCOBOI'0 YMCJIA, TOCTYJaThl bopa, 3aKOH pajiMOaKTUBHOTO pacmaza); YBEpeHHOE
MCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHanu3e (U3NUECKUX SBICHUN U MPOIECCOB;

5) yMeHue YYUTHIBaTh TPAHUIBI TNPUMEHEHHS W3YUYCHHBIX (PU3UUECKUX MOJCIICH:
MaTepualibHas TOUKa, MHEpLUalbHasi CUCTEMA OTCUETA, /I€ATIbHBIN I'a3; MOJIETU CTPOEHHUS ra3oB,
JKUJIKOCTEN M TBEPBIX TEJl, TOYSUHBIN SJICKTPUUECKUM 3aps/l, siepHasi MOJIeTh aTOMa, HYKJIOHHAs
MOJIeJIh ATOMHOTO sJIpa MPH pelieHnH (PU3nuecKux 3aaad;

6) BJIaJICHUE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, HCTOJIb3YeMbIMU B (DU3HUKE:
MPOBOAMTH MPSIMbIE U KOCBEHHbIE M3MEPEHHUs (PU3NYECKHX BEIMYMH, BbIOWpas ONMTHUMAIbHBIN
Croco0 H3MEpEeHUsT M WCIONb3ys W3BECTHBIE METOJbl OIICHKH TOTPEIIHOCTEH H3MEpEHUH,
MPOBOANTH HCCIENIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIUYUH C HCIIOJIB30BAHUEM MPSIMBIX
WU3MEPEHHM, OOBSICHATH MOJTYyYEHHBIE PE3YJIbTAThl, UCMONB3Ys (HU3UUECKHUE TEOPHH, 3aKOHBI U
MOHSTHS, W JieJaTh BBIBOJBI; COONMIOJATh TMpaBujia O€30MacHOrO TpyAa MpH MPOBEIECHUU
MCCJIEIOBAHMM B paMKax y4eOHOTO SKCTIEPUMEHTa U y4eOHO-HCCIIeIOBATEIHCKON JACSITEIIPHOCTH
C HCIOJIb30BaHUEM MHU(POBBIX HU3MEPUTENBHBIX YCTPOUCTB U J1aOOPATOPHOrO OO0OPYIOBAHMUS;
c(hOpMUPOBAHHOCTH MPECTABICHUN O METOAAX MOJYISHHUSI HAyYHBIX aCTPOHOMHYECKUX 3HAHUM;

7) chOpMHUPOBAHHOCTh YMEHUS PelIaTh PaCYETHBIE 3a]a4u C SIBHO 3aJaHHON (hHU3HUECKOM
MOJICIIbIO, UCTIONB3YSl (PU3MYECKUE 3aKOHBI W MPHUHIUIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3aJlaul
BBIOUpaTh (PU3NYECKYIO MOJIEINb, BBIICTATh (PU3UUECKUE BETMUYUHBI U (DOPMYIBI, HEOOXOAMMBIE
JUISL €€ pelIeHHus, MPOBOIUTh pacdyeThl M OICHWBATh PEATbHOCTh IOJYYEHHOTO 3HAYCHUS
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¢busznyeckoil  BEIMUYMHBI, peliaThb ~ KAayeCTBEHHbIE  3a/add, BBICTpauBas  JIOTHYECKH
HEMPOTHBOPEUMBYIO LIETIOYKY PACCYXICHUH C ONOPOI Ha U3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

8) chopMUPOBAaHHOCTH YMEHHS NPUMEHSATH IOJYYCHHbIE 3HAHUSA IS OOBIACHEHHS
yCIIOBUM NpOTeKaHUs! GU3UUYECKUX SBICHUN B IPUPOJIE U JIUISl IPUHATHUS IPAKTUYECKUX PEIICHUN
B TIOBCEIHEBHOW JKM3HU JUIA oOecredeHuss Oe30MacHOCTH MpH OOpameHHuH C OBITOBBIMU
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOIIOJEHHUS HOPM
HKOJIOTHYECKOTO TIOBEACHHUSI B OKpYXKAIOIIEH cpeje; MOHUMaHHe HEOOXOJMMOCTH NMPUMEHEHUS
JOCTHKEHUI (PU3UKU U TEXHOJIOTUHN AJIs PallMOHAIIBHOTO IPUPOIOTIONH30BAHHUS;

9) chopMuUpPOBaHHOCTh COOCTBEHHON TO3UIMM TIO OTHOIICHHUIO K (U3HYECKOU
uHpOpMaLIMK, TOIY4aeMOW W3 Ppa3HbIX HCTOYHHUKOB, YMEHHUH HCIIONB30BaTh IH(PPOBHIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiICHUs y4eOHOU u
HAYYHO-TIOMYJIIPHOW HMH(POPMALMU; pPAa3BUTHE YMEHHUH KPUTHYECKOTO aHaIn3a IOJy4aeMoi
nHpopmanuu;

10) oBnaseHne yMeHUsAMU pabOTaTh B TPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX
poJeli, mIaHUpoBaTh pabOTy TPyHNbl, PAMUOHAIBHO pacHpeiesiTh JACSITeIbHOCTh B
HECTAaHAAPTHBIX CUTYallUsAX, aJeKBATHO OIECHHMBATH BKJAJ KaXKOTO W3 YYAaCTHHKOB TPYIIIHI B
pelieHne paccMaTpuBaeMoi MpoOIeMBl;

11) oBmagenne (CPOpMHUPOBAHHOCTH MPEACTABICHUI) MpaBHJIAMH 3alUCH (PU3UICCKUX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003HaueHuii JI. bpaiins (i criensix u ciaboBUAAIINX
00ydJarommxcs).

12) chropMupOBaHHOCTH TOHUMAHKS POJIM (PU3UKH B SKOHOMHUUYECKOU, TEXHOJIOTHYECKOM,
COLMAIBHOM M 3TUYECKOH chepax AesATEIbHOCTH YeTIOBEKA; POJIU U MeCTa (PU3UKU B COBPEMEHHOM
HAyYHOW KapTHMHE MHpA; PO ACTPOHOMUHU B TPAKTUYECKOW IEATENBHOCTH YelOBEKa U
JabHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH;

13) chopmupoBaHHOCTH CHCTEMBI 3HAHUK O (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, NEHCTBYIOIIMX HAa YPOBHSAX MUKPOMHpPA, MAaKPOMHUpPA M METraMHpa, MPEICTaBICHUN O
BceoOIIeM xapaktepe (QHU3MYECKMX 3aKOHOB; IMPEACTaBICHUM O CTPYKType TMOCTPOCHUS
(bu3nUecKoil TeOpHUH, YTO TO3BOIUT OCO3HATH POJIH (PYyHAAMEHTAIBHBIX 3aKOHOB M MPUHIIUIIOB B
COBPEMEHHBIX MPEJCTaBICHUAX O TMPUPOAE, MOHITh TPAHUILIBI TPUMEHUMOCTU TEOPUH,
BO3MOKHOCTH WX NMTPUMEHEHHS [Tl OTMCAaHHSI €CTECTBEHHOHAYYHBIX SIBJICHUN M MTPOIECCOB;

14) cdhopMUpPOBaHHOCTb YMEHHs pa3nyarTh YCJIOBUS MNPUMEHUMOCTH MoOJeneit
(U3NIECKUX TEI M TIPOIIECCOB (SIBIICHUH ): HHEPIMATbHAS CHCTEMA OTCYETa, MaTepHalIbHAs TOUKA,
PaBHOYCKOPEHHOE JIBKEHHE, CBOOOJHOE TMajieHHue, abCcoNIIoTHO ympyras Jedopmanus,
abCOMIOTHO ynpyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHHMsS, MOJENeH ras3a, >KUIKOCTH H
TBEpJAOro (KpUCTAIJIMYECKOro) Tea, HJAEaJbHOro Ta3a, TOYEUYHBIH 3apsal, OJHOPOIHOE
DIIEKTPUUYECKOE  TOJIe, OJHOPOAHOE MAarHUTHOE TI0Je, TapMOHWYECKHE KOJIeOaHwMs,
MaTeMaTUYeCKU MAaATHUK, WJCANbHBI TPYXUHHBI MasSTHUK, TapMOHHMYECKHE BOJHBI,
U7eaNbHbIN KoJie0aTeNbHbIM KOHTYp, TOHKAsI JIMH3a; MOJIEJIe aTOMa, aTOMHOTO si/ipa ¥ KBAaHTOBOM
MO/IENIU CBETA;

15) chopmupoBaHHOCTH yMEHHUSI OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (PU3NUYECKUX
SBJICHUNA: MEXaHMYEeCKOe [BI)KEHHE, TEIJOBOE JBIKEHHE YAacCTHIl BEILIECTBA, TEIUIOBOE
paBHOBecue, OpPOYHOBCKOE IBWXEHWE, AU(PPy3us, ucnapeHWe, KHUIEHHE ¢ KOHJCHCAIUs,
IUTaBIGHWE W KPUCTAIM3allUsl, HAMpPaBICHHOCTh TeIUIONEpeNadyn, OJIIEKTPU3alUU  Ted,
SKBUTIOTEHIIMATHHOCTH MTOBEPXHOCTHU 3apsDKEHHOTO TIPOBOJHHKA, HIEKTPOMArHUTHON MHYKIIHH,
CaMOMHJYKIMH, 3aBHUCHUMOCTH COINPOTUBJICHUS MOJYNPOBOAHUKOB "P-" u '"n-TUmoB" oT
TEMIIepaTypbl, pe30oHaHca, WHTEp(OEpPEHIIMH BOJH, IUPPAKINN, ITUCHEPCHH, IOJIHOTO
BHYTPEHHEro oTpakeHus, ¢Gorodddexr, usnueckre MPUHIMNBI CHEKTPAIBHOTO aHajau3a M
paboThI J1azepa, "anbda-" u "oera-" pacmansl saep, raMma-u3ITydeHUE Iep;

16) cdopMHUpOBaHHOCTP YMEHUH MPHUMEHATh 3aKOHBI KJIACCHYECKOM MEXaHHKH,
MOJICKYJISIPHOM (PH3UKH M TEPMOAMHAMUKH, SJICKTPOINHAMHUKH, KBAHTOBON (DM3UKH ISl aHATTN3a
U OOBSICHEHUS SIBICHHH MUKPOMHpA, MaKpOMHpa M MEramHpa, pa3jindaTh YCIOBUS (TPaHHUIIBI,
00JacTH) TPUMEHUMOCTH  (PU3WYECKMX  3aKOHOB, TIOHMMATh  BCEOOIIMH  XapakTep
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(yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAHEHMs MEXaHMYECKOW SHEpruH, 3aKOH COXPAaHEHUs
MMITYJIbCa, 3aKOH BCEMHMPHOT'O TATOTEHUS, NEPBBIH 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOr0 3apsijia, 3aKOH COXPAaHEHMs] PHEPruu) U OrPAHUYEHHOCTb MCIIOJIb30BaHMS
YaCTHBIX 3aKOHOB; aHAJM3UPOBATh (PU3MUYECKHE MPOIECCHI, MCIIONB3Ys] OCHOBHBIEC MOJOKEHUS,
3aKOHbl M 3aKOHOMEPHOCTH: OTHOCHTEIBHOCTb MEXAHHUYECKOro JABMXKEHHs, (OPMYIIbI
KMHEMATUKH PABHOYCKOPEHHOTO JBIKCHMSA, TNpeoOpazoBaHust [amwies 1 CKOpPOCTH U
nepeMelleHus, Tpu 3akoHa HbproTOHa, IPUHIMI OTHOCUTENIBHOCTHU ["anues, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIIyJIbCa M MEXAHWYECKOW SHEPruu, CBsI3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEepruu, yCIOBMsS PAaBHOBECHS TBEPAOIO Tesa; CBSI3b JaBJICHUS
U/I€aIbHOTO r'a3a Co CpeHeld KMHETHYECKON SHeprueil TEerioBoro ABMKEHHs U KOHLEHTpauuei
€ro MOJIEKYJI, CBS3b TEMIIEPATyphl BELIECTBA CO CPEIHENH KMHETUYECKOM dHEpruei ero 4acrtull,
CBSI3b JABJICHMS UJEAJIBHOIO raza ¢ KOHIEHTpaluel MOJIEKYJl M €ro TeMIIepaTypol, ypaBHEHUE
MenneneeBa-Kianelipona, NEpBbI 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHMS DJHEPIMHM B
TEIUIOBBIX  IpOLIECCAaX; 3aKOH COXPAHEHUs DJIEKTPUYECKOro 3apsjga, 3akoH KyioHa,
NOTEHLUAIBHOCTD 3JEKTPOCTATUUECKOTO OJISI, IPUHLUII CYNIEPIIO3ULIUHU IEKTPUUECKUX ITOJIEH,
3akoHa KynoHa; 3akoHbl OMa JJ1 y4acTKa LeNu U sl 3aMKHYTOM 3JIEKTPUUYECKON 11eTH, 3aKOH
Jxoyina-JIeHna, 3ak0H AJIEKTPOMarHUTHOM MHIYKIIMH, IPaBuiIo JIeHa, mocTy1aTsl CEHHAIIBHON
TEOPUHM OTHOCHUTENIBHOCTH OWHIITENHa, ypaBHeHHEe DiHIITelHHa 11 dpoTtodddexra, nepsulil u
BTOpOH nocTynatel bopa, mpuHmn HeonpeneneHHocTH [ eii3eHOepra, 3aK0H COXpaHEHUs 3apsa,
MaccOBOT0 YHCJIa U SHEPTUU B SIIEPHBIX peaKLUsIX, 3aKOH PaIHOAKTUBHOIO pacaia;

17) chopMupOBaHHOCTH YMEHHH MPHUMEHSTH OCHOBOIOJATAIOIINE ACTPOHOMHYECKHE
HOHATUS, TEOPUU U 3aKOHBI JJIs1 aHATIM3a U OOBSICHEHUS (PU3UUECKUX MPOLIECCOB MPOUCXOISIINX
Ha 3BE€3/1aX, B 3BE3JHBIX CHCTEMaX, B MEXIaJlaKTU4YECKOW Cpele; JIBUKEHUS HEOECHBIX Tell,
9BOJIIOLIUM 3Be37 U BeceneHHoi;

18) cdopMupoBaHHOCT yMEHHI HCCIIEIOBaTh W aHAIM3UPOBATh Pa3HOOOpPA3HbBIC
¢du3nyeckue sIBIEHUS U CBOMCTBA OOBEKTOB, NMPOBOAMTH CAMOCTOSTENIbHBIE HCCIEIOBaHUS B
peaIbHBIX U JIAOOPATOPHBIX YCIOBMSIX, YUTATh U aHAIU3UPOBATH XapaKTEPUCTUKU MPUOOPOB U
YCTPOMCTB, O0BSACHATH NPUHIMIIBI UX pabOTBHI;

19) chopmupoBaHHOCTP  MPEACTABICHUH O  METOMaX  TOJNY4YCHHS  HAyIHBIX
aCTPOHOMMYECKMX 3HAHW; BIaJeHUE YMEHUSMH CaMOCTOSTENbHO (HOPMYIMPOBATH ILEJb
uccienoBaHusl (IpOEKTa), BBLABUIATh TUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIOJIATAIOIINX
(bu3nUecKuX 3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPATh UX HKCIEPUMEHTAIBHBIMU CPEICTBAMU;
IUIAHUPOBAaTh W TPOBOJAUTH (U3NYECKUE DSKCIHEPHUMEHTHI, OINUCHIBAaTh M aHAIU3UPOBATH
MOJYYEHHYIO IpPHU BBINOJHEHUM HKCIEPUMEHTa HH(OPMAIMIO, OIpPENeNATh JIOCTOBEPHOCTh
MOJIyYE€HHOTO Pe3yJIbTaTa;

20) chopMHPOBAaHHOCTb YMEHUS pelllaTh pacueTHbBIE 3a/1a4M C SIBHO 33JaHHOM U HESBHO
3a/laHHOM (pU3MUecKOM MOJENbl0: Ha OCHOBAaHMM AaHaJU3a YCJIOBMS BBIOMpATh (U3HUECKHE
MO/JIeNIM, OTBEYAIOLIME TPEOOBAHUSM 3a/1a4M, IPUMEHATH (OPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3NUECKUX TEOPHH NP UCIIOIb30BAHUHM MAaTEMaTUUECKUX METO/I0B PELIEHUS 3a/1a4,
IIPOBOAMTH pAacueTbl HAa OCHOBAaHMM HMEIOIIMXCS JAHHBIX, AHAJIU3UPOBaTh pE3YyJIbTAThl U
KOPPEKTUPOBAaTh METO/Ibl PEUICHHS C YUETOM IOJIyUEHHBIX PE3YJIbTaTOB; pellaTh KaYeCTBEHHbIE
3a1aud, TpeOyroume MPUMEHEHHUs] 3HaHUH U3 pa3HbIX Pa3/eoB IIKOJIBHOTO Kypca (U3UKH, a
TaK)K€ MHTErpaluy 3HAHUW U3 APYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIa: BbICTPAUBaTh
JIOTUYECKYIO IIETIOYKY PACCY)KIEHUH € ONOpOM Ha HM3YyYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS,

21) chopMUpPOBAaHHOCTh YMEHUN aHATU3UPOBATh U OLICHUBATh MOCIEACTBUS OBITOBOH M
MIPOU3BOJICTBEHHOM J1€ATEIbHOCTH YEJIOBEKa, CBSI3aHHOU ¢ (PM3MYECKUMU MPOLIECCaMU, C MO3ULIUI
HKOJIOTHUECKOM 6€30MaCHOCTH; IPEACTABICHUH O PALlMOHATIBHOM ITPUPOIOIIONB30BAHHUH, a TAKKE
pa3yMHOM HCIIOJIb30BAaHUM JOCTHKEHUM HAyKW M TEXHOJIOTMHA JJisi JaJbHEWIIEro pa3BUTHUS
4eJI0BEYECKOI0 00IECTBa;

22) OBIaJCHWE Pa3MIHBIMU CIocoO0amMu paboThl ¢ WHpopMaIued (U3HIECKOTO
COJIepKAaHUsI C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHH, pa3BUTHE
YMEHHMM KPUTUYECKOTO aHaIN3a U OLEHKU JOCTOBEPHOCTH IOJIyyaeMoi nHpopmanuu;
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23) OBJIaZICHUE OPTaHU3AIMOHHBIMU M MO3HABATEIEHBIMA YMEHUSIMH CaMOCTOSTEIBHOTO
NpHOOpEeTEeHUsT HOBBIX 3HAHUW B  TMPOLECCE BBIMOTHEHUS TPOEKTHBIX W y4eOHO-
UCCIICIOBATEIIbCKUX paboT, YMEHHUSMH padOTaTh B TPYIIE C BBIIOJIHEHUEM Pa3IHYHBIX
COIMANILHBIX POJICH, MIIAHUPOBATH PAOOTY TPYIIIBI, PALIMOHAIBHO PACIIPENCTATh ACSITEILHOCTD B
HECTaHJAPTHBIX CHUTYAIlHsX, aJeKBATHO OICHHMBATH BKJIAJl KaXKIOTO W3 YYAaCTHUKOB TPYIIIHI B
peleHre paccMaTpUBaeMOU POOIIEMBI;

24) chopMHpPOBAaHHOCT, MOTHBALUKU K Oymymied mpodecCHOHaIbHON NeITeIbHOCTH TI0
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

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

Pa3nen 1. HayuHblii MeTO MO3HAHNSI IPUPO/BI.

dusnka - QyHraMeHTarabHas Hayka o mpupoje. HayuHblii MeTol MO3HAHUS U METOJIbI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

DKCIIepUMEHT M Teopus B Mpolecce Mo3HaHus npupoasl. Habmoaenue u skCepuMeHT B
dusuke.

CrniocoObl u3MepeHust (pU3MUECKUX BEIMUYUH (QHAJIOTOBbIE U LIM(POBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocTu nu3MepeHuil pu3nuecKux BeNUYHH (a0COIIOTHASL U OTHOCUTEIbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUH U MPOLECCOB (MaTepHaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJCalIbHBIN a3, ToueuHbli 3apsana). ' unoresza. duznueckuii
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. DHU3HUECcKas TeOpusl.

Pone m mecto ¢u3uku B (OPMUPOBAHMM COBPEMEHHOH HAayuyHOW KapTHHBI MHpa, B
NPAaKTUYECKOH IeSATEILHOCTH JIFOACH.

DKCIIepUMEHT, 1a00opaTopHble PadOThl, IPAKTUKYM.

W3mepenne cuibl TOKAa W HANPSDKEHWS B I TOCTOSHHOTO TOKA IPH IOMOIIU
aHaJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ U(PPOBOI Taboparopueit o pusmuke.

[Tpumepsl u3mMepeHus GU3NYECKUX BEIUYHUH IPU OMOLIM KOMIIBIOTEPHBIX JAaTYHKOB.

Pasznea 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe naBvkeHHE. OTHOCHUTENBHOCT MEXAHHYECKOTO ABMKEHHA. Cucrema
oTcyYeTa.

ITpsimast 1 oOpaTHas 3aa4l MEXaHUKH.

Panuyc-BekTop MarepualibHOM TOYKH, €ro MPOEKIUHM Ha OCH CUCTEMBbl KOOpJUHAT.
Tpaexropus.

[lepemenienue, ckopocTb (CpelHsii CKOPOCTb, MTHOBEHHAsh CKOPOCTh) M YCKOpEHHE
MaTepUaIbHONW TOYKH, MX MPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT. CI0KEHUE NEPEMELICHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U IIyTU MaTepuaibHON TOYKU OT BPEMEHU U UX TpapuKu.

CBobosnHOe maseHue. YCcKopeHue cBoOOAHOro najaeHus. J{BuxkeHue Tena, OpOLIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaIbHOM TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonuneirinoe nemxeHue. JIBUKeHHE MaTEPUATIBLHOW TOYKH MO OKPYKHOCTH. YTJIOBast
U JHUHeHHast ckopocTh. Ilepuon m wacrora obpamenus. LleHTpocTpemuTenbHoe (HOpMabHOE),
KacaTesbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIMJIOMETP, JBHIKEHUE
CHApsJI0B, LIETIHbIE, IIECTePEHYaThIe U PEMEHHBIE Nepeayl, CKOPOCTHbIE TUQTHI.

JleMOHCTpanuu.

Monenb cuctemMbl OTCYETa, WILTIOCTPAlUS KUHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHMUS.
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CrocoOBI UCCIIENOBAHUS IBUKECHUN.

NnmtocTpanust  mpenenbHOro  Mepexoja M M3MEpPEHUE MIHOBEHHOM  CKOpPOCTH.
[IpeoOpa3zoBanue MBIKEHHH C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBuxenus Tena, OpoIIEHHOT0 MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3oBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe IyTel, TPAaCKTOPHUI, CKOPOCTEH IBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CHUCTEMax OTCYEeTa.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHHs TIpyU NPSMOJIMHEMHOM pPaBHOYCKOPEHHOM JBHUKEHUU 10
HaKJIOHHOM IJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JBUKEHUU.

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

N3ydenne nBuKeHHs TeIa, OPOINICHHOTO TOPH30HTAIBHO.

[IpoBepka rumnorespl 0 MPSAMOIM MPONOPLHOHATIBHON 3aBUCUMOCTH MEX]Y NaIbHOCTBIO
M0JIETA U HAYaJIbHOW CKOPOCTBIO TEJIA.

N3yuenue nBuxkeHUs Teaa M0 OKPY>KHOCTU € TOCTOSHHOW 110 MOJIYJIFO CKOPOCTBIO.

UccnepoBanue 3aBUCUMOCTH Mepuoja OOpalIeHHs KOHUYECKOTO MasTHHUKAa OT €ro
apamMeTpoB.

Tema 2. Jlunamuxa.

IIepBebiit 3akoH HeroTona. IHeprnaneHble cucTeMsl oTcueTa. [I[puHIMII OTHOCUTEIBHOCTH
["anunes. HemnepunanabHble CHCTEMBI OTCYETa (ONpeaeTeHUEe, TPUMEPHI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akon HetoToHa jy1s1 MaTEpUAIbHOM TOYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHOM MacChl.

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

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

Cuna TpeHus CKOJIbXKEHUs U cuia TpeHus mnokos. Koapduuuent tpenus. Cuna
CONPOTHUBIICHUs NPU JBHKECHHM Tella B JKUIKOCTU HIIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEIIBHOTO JBHYKEHUS.

HNasnenue. I'mapocrarnueckoe gasieHue. Cuna Apxumena.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IOMUIMITHUKH, IBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

JleMOHCTpanuu.

Habuntoienue 1BMKEHNUs Tell B MHEPLUAIbHBIX U HEHMHEPIHAIBHBIX CUCTEMAaxX OTCYETA.

IIpuHIUIT OTHOCUTEIIBHOCTH.

Kauenne nByX HWMIMHIPOB WM IIAPOB PA3HOM MACCHl C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHiI, BOBHMKAOIINX B PE3YJIBTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc 1o B3auMOACUCTBUIO.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHHUH.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.
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DKCIEPUMEHT, J1a0OpaTOpHBIC PAOOTHI, MPAKTHKYM.

W3mepeHune paBHOJCHCTBYIOINIEH CHJI TP IBMYKEHUHU OpYCKa 110 HAKJIIOHHOM MJI0CKOCTH.

[IpoBepka rumore3bl O HE3aBHUCUMOCTH BpPEMEHH MABMKEHHsSI Opycka IO HaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSIHUE OT €r0 MAcCCHhI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MPY)XKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

N3ydenue nBukKEeHHsI CUCTEMBI T, CBA3AHHBIX HUTHIO, IEPEKUHYTOM Yepes3 JIErKuil OJI0K.

N3mepenune koagduimerTa TpeHus o BEIMINHE YTI0BOr0 K03 PHIeHTa 3aBUCIMOCTH
FTP(N).

UccnenoBanme ABWKeHHS Opycka 1O HAKJIOHHOM IUIOCKOCTH C  INEPEMEHHBIM
K03 unreHTom Tperus. M3yuenne ABMKEHMS rpy3a Ha By C TPEHUEM.

Tema 3. Cmamuxa meepoozo mena.

AbconmotHO TBepaoe Teno. [locTynarenbHoe U BpallaTesIbHOE IBUKEHHUE TBEPOrO Tela.
MoOMEHT cuilbl OTHOCHUTENBHO Ocu BpaieHus. [lneuo cumbl. CnoxkeHue Cuil, IPUIIOKEHHBIX K
TBepAOMy Teny. LleHTp Tskectu Tena.

YcnoBus paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HeyCTOHUMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHudeckue yCcTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEMH, CTPOUTEIbHBINA
KpaH, peleryaTble KOHCTPYKIUH.

JleMoHcTpanuu.

Ycnosus paBHOBECHS.

Bunel paBHOBecCHS.

DKCIIepUMEHT, 1a00opaTopHble PadOThl, IPAKTUKYM.

HccenenoBanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLCHHUS.

KoHcTpynpoBanue KpOHIITEWHOB U pacyeT CUJl YIPYTOCTH.

N3yuenne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOILIETrO ILIOMIAIb ONIOPHI.

Tema 4. 3akonbl coxpanenus 6 mexamuxe.

HMMmynbc MaTepuanbHOM TOYKH, CUCTEMBI MAaT€pPHANIBHBIX TOYeK. LIeHTp Macc cucTemsl
MaTepHualbHbIX TOUeK. Teopema 0 NBHKEHHUH LIEHTpa Macc.

NMiynbsc cuiibl ¥ MI3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

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

Pabora cuiibl Ha MalOM M Ha KOHEYHOM IepeMelleHud. ['papuueckoe npeacTaBieHue
paboThI cuibl. MOLITHOCTh CUJIBI.

Kunernueckast sHeprusi MarepuaibHOil Touku. Teopema 00 M3MEHEHUM KHUHETHYECKON
SHEPIUH MATEPUATILHON TOYKH.

[ToTrennmanpHple 1 HEMOTEHIMAIBHBIE CUibl. [loTeHnnaneHas sHeprus. [loTeHnmanbHas
SHEprus ynpyro aegopMHpoBaHHOW MpyxkuHbI. [loTeHIManbHas SHEeprus Tejaa B OJHOPOIHOM
rpaBUTAMOHHOM IToJie. IloTeHnunanbHass SHEeprus Tena B TPAaBUTALIMOHHOM I10JIE€ OJHOPOJHOIO
mapa (BHyTpH U BHe L1apa). Bropas kocMuueckas CKopocTb. TpeThsi KOCMUYeCcKasi CKOPOCTb.

CBs13b pabOTHl HEMOTEHIUANBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW SHEPTrUU CHCTEMBbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON PHEPTHUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHEHUE bepHyIIN 1 UACATBHOW HKUIKOCTH
KaK CJIEJICTBHE 3aKOHA COXPAaHEHUsI MEXaHUUYECKOU YHEPTUMU.

TexHnueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOILIECCHI: TBHKEHHE PAKET, BOJOMET,
KoIep, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTypHOE KaTaHHE Ha KOHbKaX.

JleMoHcTpanum.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBMXkeHUE. MI3MepeHre MOIITHOCTH CHJIBI.
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V3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH padoThI.

B3auMHble npeBpalleHuss KUHETUYECKOM U MTOTECHIUAIbHOW SHEPIUi IIPU IEHCTBUM HA
TEJIO CHJIBI TSKECTU M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruy Ipu CBOOOIHOM T/ ICHUU.

DKCIIepUMEHT, 1a00paToOpHble Pa0OThl, IPAKTUKYM.

N3mepenne umnyibca Teaa 110 TOPMO3HOMY ITYTH.

W3MepeHue cuiibl TSArd, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOLITHOCTH CUJIBI TATH.

CpaBHEeHHE U3MEHEHMS UMITYJIbCA TEJA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOACHCTBUH.

W3MmepeHne KHHETUYECKON SHEPTUHU Tea 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHM S IOTEHIIMAIBHOM HEPIrUU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenue paboOThl CUIIbI TPEHUS NPH IBUKEHUH Te€Ja IO HAKJIOHHOH IJIOCKOCTH.

Pasznea 3. MoJsiekyasipaasi pu3uKa ¥ TEPMOAUHAMHUKA.

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYECKOU MeOPUL.

OcHOBHBIE TOJIOKEHHUSI MOJICKYJIsipHO-KuHeTH4eckoi Teopun (MKT), mx ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YacTull BemecTBa. Mojenu CTpOCeHUs T'a30B, JKUIKOCTEH U TBEPABIX TN U 00BICHEHUE CBONCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepbl Mozekyn (aromoB). KomimuectBo
BewectBa. [loctostHHas ABoraapo.

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

Mognenp wueanbHOrO Ta3a B MOJEKYISIPHO-KMHETUYECKOM TEOpHM: 4YacTHULIBl rasa
JBUKYTCS] XAOTUYECKU U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

I'a3oBeie 3akoHBl. YpaBHeHne MennaeneeBa-Kianelipona. AOCOmIOTHas TemIieparypa
(wkanma Ttemnepatyp KenbBuna). 3akon Jlanprona. M3ompoueccsl B HaeadbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MPOIECCOB: U30TEPMA,
u30Xxopa, nzobdapa.

CBsi3p MEXJy JaBICHUEM U CpeAHEH KHHETUYECKOW OHHEprueil IMocTynaTesIbHOTO
TEIUIOBOTO JIBMKEHHS MOJIEKYJ HJAeaJbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KHHETHYECKOW TEOPUH UICAILHOTO ra3a).

CBs3b  abCONIIOTHOW  TeMmepaTypbl TEPMOAMHAMHUYECKON CHCTEMBI CO CpeiHei
KMHETUYECKOW SHEpTUell MOCTYNaTeNbHOIO TEMIOBOTO IBUYKEHHS €€ YaCTHII.

TexHuueckue yCTpOHCTBA M TEXHOJOIMYECKHE NPOILECChl: TepMOMETp, Oapomerp,
MOJIyYeHUE HAHOMATEePUaJoB.

JleMOHCTpanuu.

Monenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoyHOBCKOTO BHKeHUs. uddy3ust sxuaKocTei.

Mogens onbita LltepHa.

[IpuTsxeHne MOJEKyII.

Mogenu kpucTaIMuecKux penetok. Habmonenue u uccinejoBaHue U30IpoIeccoB.

DKCrepuMEHT, 1a00paToOpHbIE paObOThI, TPAKTHUKYM.

HccnenoBanue npoliecca yCTaHOBJICHHUS TEIIOBOTO PAaBHOBECHS ITPH TETIIIO00MEHE MEXKIY
ropsiieil ¥ X0JIOJHON BOJOM.

W3yuenne u30TEpMHUECKOro Tmporecca (PEeKOMEHIOBAaHO MCIIONb30BaHUE IHM(POBOI
nabopaTopun).

N3ydeHnne n30XopHOro mporecca.

N3ydenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauiumoi.
Tepmomunamuueckass  (TJI)  cucrema.  3amanme  BHEIIHMX — YCJIOBHH  JJIA
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TEepMOJIMHAMUYECKON  cucTemMbl. BHemmHue ©  BHYTpeHHME mapaMmeTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEeIHHE 3HAUCHUSI BEJIMYMH, OMMCHIBAIOIINUX €€ COCTOSIHUE HA
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano repmoannamuku. CaMonpon3BoJIbHAs peflakcalis TePMOAMHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopenb uaeanbHOTO Ta3a B TEPMOJUHAMUKE - CHUCTEMa YpaBHEHUW: ypaBHEHHUE
MenneneeBa-Kianeiipona U BbIpaXeHUE Ui BHYTPEHHEH SHEpPruu. Y CJIOBHUS MPUMEHHUMOCTH
TOM MOJENN: HHU3Kasg KOHIEHTpAIMs YacTUll, BBICOKHE TeMIlepaTypbl. Bvipaxenue mis
BHYTPEHHEHN 3HEPTrUy OJHOATOMHOTO UACAIIBHOTO rasa.

KBazucrarnueckue u HeCTaTH4ECKUE IPOLIECCHI.

DnemeHTapHas padboTa B TepMOIUHAMUKe. Brraucienue padoTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaya kak cnoco0 M3MEHEHHsT BHYTPEHHEH SHEPrUU TEPMOIAMHAMHUYECKOM
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3TyUCHHE.

KomnyectBo Temnorsl. TemmoemMkocTs Tenma. YAelbHAas M MOJISIpHAs TEIJIOEMKOCTH
BEILIECTBA. YpaBHeHHE Maiiepa. YaenbHas TemioTa cropaHus TomuBa. Pacuer konudecTBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 anuadaTHOM Iporecce.

[lepBriii 3aKk0oH TepMoauHAMUKU. BHyTpeHHss sHeprus. KomudyecTBo TemnoTsl U paboTta
KaK MEpbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOIMHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEepMOJMHAMHMKU JUIsi PABHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSTHHE TEPMOJIMHAMUYECKONW CHCTEMBbl MPOXOJUT €IWHCTBEHHas aauadara.
AOcomoTHas Temneparypa.

Bropoii 3akoH TepMOIMHAMUKH I HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TMEpeaaTh
TEIUIOTY OT 0ojiee XONOJHOTO Tena K Oonee Harperomy 6e3 kommencauuu (Kmaysumyc).
HeobpatumocTh MpupoIHBIX MPOIECCOB.

[Tpunmuner aeiictBus TemnoBbix mamuH. KIIJ. Makcumanbnoe 3nauenue KIIJ. [{uxn
KapHo. Dkonoruueckue acreKkThl UCIOIb30BaHMS TEIUIOBBIX JBUTaTeseil. TernoBoe 3arpsa3HeHue
OKpPY’KaroIlle Cpebl.

TexHu4eckue ycTpoicTBa U TEXHOJOTUUECKHUE MPOIECCH: XOJIOUIbHUK, KOHIUIIUOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM [BUTATeNH, MapoBas TypOWHA, MOTYyYEHHE CBEPXHU3KHX
TeMIeparyp, YTWIM3alus "TEIIOBBIX" OTXOJOB C MCHOJIb30BaHUMEM TEIUIOBOIO Hacoca,
yTUIU3alKsg OMOOPTraHNYeCKOT0 TOTTUBA AJIsl BEIPAOOTKH "TETIOBOM" U 3JIEKTPOIHEPTHH.

JleMoHcTpanum.

N3meHneHue TemmnepaTypsl PU aInadaTHueCKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHEHME YIENbHBIX TEMIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH YJHEPIHH.

HccnenoBanue aquabaTHOro mporecca.

KommbrorepHbie MOIEM TETIOBBIX JTBUTATENCH.

DKCIepUMEHT, 1a00paTOpHbIe paObOThI, MPAKTHUKYM.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnegoBanue nporecca OCTbIBaHUS BELIECTBA.

NccnenoBanue aguadbaTHoro mpouecca.

N3yueHne B3aMMOCBSA3M SHEPTUH MEXMOJEKYISIPHOTO B3aMMOJICUCTBUS U TEMIIEpPaTyphl
KHTIEHHS JKUIKOCTEM.

Tema 3. Aepecamuvie cocmosinus eewgecmea. Dazosvie nepexoowl.

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

Haceiiennsle 1 HeHachbllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH M
JaBJICHUS HACBIIIEHHOTO TIapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00heMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJIE€HUS B KUKOCTH.

BraxxnocTs Bo3myxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIAKHOCTD.
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Teepnoe Teno. Kpucrammmaeckue n amopdubie Tena. AHH30TPOIHS CBOWCTB KPUCTAILIIOB.
[TnaBrneHue u KpucTauM3anus. Y AelbHas TeIUIoTa rmiaBienus. Cyomumanus.

Hedbopmaruu TBepaoro tena. Pactsokenne n cxarue. Casur. Moayne FOnra. Tlpenen
ynpyrux aedopmaruii.

TemnnoBoe pacmmpeHue )XUIKOCTEN U TBEPbIX TeJl, 00beMHOE U JIMHEHHOE paclIMpeHue.
AHTapMOHU3M TEIUIOBBIX KOJICOaHUI YaCTHI] BEIIECTBA KaK MPUYMHA TETIOBOTO PACIIHPEHHS TEIl
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpasoBanue sHepruu B (a30BBIX Iepexojax. YpaBHEHHE TEIUIOBOro OanaHca.
[ToBepxHocTHOEe HaTskeHue. KoapduiueHT MOBEpXHOCTHOrO HarsbkeHus. KanwmnspHbie
ABJICHMS. J{aBlieHne 1o UCKPUBJIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHnuyeckue yCTpOICTBA M TEXHOJOIMUECKHE IIPOLECCHI: JKMJIKHE KpPUCTAJLIBL,
COBPEMEHHBIE MATEpUAJIbI.

JleMoHcTpauuu.

TenoBoe pacimupeHnue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATsKEHUs. OMBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HeHbIFOTOHOBCKOM KMJIKOCTH.

Crioco6b1 U3MEPEHHS BIAKHOCTH.

WccnegoBanue HarpeBaHus U IUIABJIICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunst nehopmanmii. Habmronenne mamnsix qeopmanuii.

DKCIepUMEHT, 1a00paTOpHbIE paOOThI, TPAKTHUKYM.

N3yuenne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHOM TEIOTHI IIJIaBACHUS JIbA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1ApPOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OIIEHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 puirerTa moBepXHOCTHOTO HATSIKESHUSI.

N3mepenne monyins FOnra.

Hccnenoanue 3aBUCUMOCTH iehopManiny pe3suHOBOro o0pasia OT NPUIIOKEHHON K HEMY
CHUJIBL.

Pasnen 4. DaekTpoamHaMuka.

Tema 1. Dnexkmpuueckoe nore.

DnekTpu3anus Tea U €€ MPOSBICHUS. DIEeKTpUYECKU 3apsia. [[Ba Buaa 3JI€KTpUUECKUX
3apsa0B. [IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiza.

Bs3aumogeiictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kynona. Dnexrpudeckoe noje. Ero
JIECTBHE HA 3JIEKTPUUYECKUE 3aps/Ibl.

HanpsokeHHocTs  anektpudeckoro mois. [IpoOGubiid 3apsin. JluHMM Hanps>KeHHOCTH
IEKTpUYECKOr0 noJist. OQHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATHUECKOTO MoJisd. Pa3HOCTh MOTEHIMAIOB U HaIpPsHKEHUE.
[ToTeHumanbHas 3HEPrus 3apsa B JIEKTPOCTaTUUECKOM noJie. [loTeHnuan 31eKTpocTaTHYecKoro
noJisi. CBsA3b HANPSDKEHHOCTH MOJS M Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHUECKOIO MO
(KaK OJHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI Cynepno3UIUK SJIEKTPUUECKUX MMOTEH.

ITone Toueunoro 3apsina. [lonme paBHOMepHO 3apspkeHHON cdepsl. [lone paBHOMEpPHO
3apsOKEHHOTO 10 00bemy 1mapa. [lose paBHOMEPHO 3apshKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTunbl TMHUI HANPSHKEHHOCTU 3TUX MOJIEH U SKBUIMOTEHIUABHBIX IOBEPXHOCTEM.

[IpoBOAHMKY B JIEKTPOCTATUYECKOM T0JIE. Y CJIOBHE paBHOBECUS 3apsAA0B. JMANEKTpUKH
B JIEKTPOCTATUYECKOM IIOJIE.

JlysnexkTpudeckasi IPOHULIAEMOCTD BEIECTBA.
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Konpencarop.  DJEKTpOEMKOCTh  KOHJAEHCATOpa.  DJIEKTPOEMKOCTh  IIJIOCKOIO
KOHJIEHCATOpA.

[lapannensHoe  coeauHeHue  KoHJeHcaTopoB.  [locrnenmoBarenbHOE — COeAMHEHHE
KOHJIGHCATOPOB. DHEPrus 3apspKeHHOrO KOHJeHcaTopa. JIBukKeHue 3apsnKeHHOM YacTHIbl B
OJIHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckue ycTpoiCcTBa M TEXHOJIOIMYECKUE MPOLIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHIE YIIEKTPOIIPHUOOPOB, KOHACHCATOPhI, reHepaTop Ban ne
['paada.

JleMoHcTpanum.

YCTpoicTBO ¥ MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

DIEeKTPUYECKOE TOJIE 3apsKEHHBIX MIAPUKOB. DJIEKTPUUYECKOE MOJIEe ABYX 3apsKEHHBIX
MJTACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

YCTpoicTBO M IEMCTBUE KOHAEHCATOPA IMTOCTOSSHHOM U IEPEMEHHON €MKOCTH.

3aBUCHMOCTh AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOIIAAU IUTACTHH,
paccTOSHUS MEXy HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprust AMEKTPUIECKOTO MOJIs 3apsXKEHHOT0 KOHIEHCATOPA.

3apsiaka U pazpsaKa KOHAEHCATOpa Yepe3 pe3rucTop.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

OrneHka cul B3aUMOJEHCTBHS 3apsKEHHBIX Tell.

HaGrotenne mpeBpamieHus JHSPTHH 3apsDKEHHOTO KOHJICHCATOPA B SHEPTHIO U3JTYUCHUS
CBETOJINO/IA.

N3yuenune nmporekanus TOKa B LIETIH, COACPIKAIIECH KOHIECHCATOP.

Pacnipenenenrie pa3sHOCTH TOTEHUHUANOB (HANPSOKEHHS) MPU  MOCIEAO0BATEIHLHOM
COCIMHEHUH KOHJACHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA Yepe3 PE3UCTOpP.

Tema 2. I[locmosinmblil 21eKMpudecKuil mox.

Cuna Toka. IlocTostHHBIN TOK. YCIOBHSI CYHIECTBOBAHUS MOCTOSIHHOTO 3JEKTPHUUECKOIO
TOKa.

Ucrounuku Toka. Hampsixenue U u D/IC. 3akon Oma 1t yyacTka LeTH.

ONEKTPUYECKOE  CONPOTUBIEHHE.  3aBUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHBI M IUIOLIaJW TONEPEYHOro CeYeHHUs. YJENbHOE CONPOTHUBIIECHUE
BELIECTBA.

[TocnenoBarenbHOE, NapajuIeIbHOE, CMEIIAHHOE COEJUHEHHE NPOBOJHUKOB. Pacuer
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anexkrpuyeckoro Toka. 3akoH Jlxoynsa-JIenna.

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

OJIC u BHyTpeHHEE COINPOTHBJICHHE HCTOYHMKA TOKa. 3akoH OMa i TIOJTHOU
(3aMKHYTOHM) »JeKTpuyeckod wnenud. MOIIHOCTh HMCTOYHMKA Toka. KopoTkoe 3amblkaHue.
Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnyeckue yCTpPONCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CYETUHK 3JIEKTPUUECKOM SHEPTUH.

JleMOHCTpanuu.

W3mepenue cuiibl TOKa M HANIPSIKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIIBI TOKa OT HANPSOKEHUS JUIS PE3UCTOpa, JIAMITBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTHBIICHUS IMIUHAPUYECKUX IPOBOJHUKOB OT MJUHBI, IUIOMIAIN
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT CONPOTHBIEHHS TPU TOCTOSHHOM
HaATPSDKCHUH.
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[Ipsamoe nzmepenue IJ1C.

KopoTkoe 3ambikaHuWe TajdbBaHMYECKOTO d3JEMEHTa M  OIEHKAa BHYTPEHHEro
COTPOTUBIICHUS.

Crnioco0sl coenHeHus1 ICTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOJIFOCAMU UCTOYHUKA TOKA OT CHUJIBI TOKa
B LICTIH.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

HccnenoBanue cMeMIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbsHOro COPOTUBICHHS MPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HaNPsDKEHUS IS JIaMITbl HAKaJTUBaHMUSL.

VBenuueHue npejesna u3MepeHust amnepMmerpa (BoJIbTMETPA).

N3amepenne 3/IC 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.

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

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEX/1Y IIOJIFOCAMU HCTOYHUKA TOKA OT CHUJIbI TOKa
B LICIH.

HccnenoBanue 3aBUCMMOCTH IOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnexkTpuyeckass IMPOBOJAUMOCTh pPAa3IMYHBIX BELIECTB. OJIEKTPOHHAs IPOBOJUMOCTb
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHUBIEHUS  METALIOB  OT  TEMIEpPaTyphl.
CBepXITpOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonnuku. CoOCTBEHHass W INpPUMECHAs HPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CsaoiicTBa p-n-nepexoaa. [TomynpoBoiHUKOBbIE TPUOOPBI.

DNEeKTpUYECKUN TOK B 3JIEKTPOJIUTAX. DJIEKTPOJUTHUYECKAsT AUCCOLMALUS. DIEKTPOIIH3.
3axonbl Dapazest 1Sl 3JIEKTPOIU3a.

Onexkrpudeckuil TOK B rasax. CaMOCTOATENBHBIH M HECAMOCTOSTEIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. 11nazma.

TexHuueckue ycTpoicTBa M IPAKTHMYECKOE IPUMEHEHHE: TIa30pa3psAHble JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TPaH3UCTOp, (HoToaMON,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

JleMOHCTpanuu.

3aBUCUMOCTh COIIPOTHBIIEHUS! METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

3axoHbl a5ekTpoauza Dapazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE NPOBOJIMMOCTH METAIIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOJIUMOCTD JUOJA.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

Habmonenue snextponuza. M3mepenue 3apsaa ofgHoBaneHTHoro moHa. MccnenoBanue
3aBUCHUMOCTH COINPOTHUBIIEHUSI TEpPMOpE3UCTOopa OT TeMmmeparypbl. CHsITHE BOJIbT-aMIIEPHOU
XapaKTEpUCTUKU AUOAA.

Tema 4. Macnumnoe no-e.

B3aumoaeicTBue NOCTOSTHHBIX MarHUTOB M IIPOBOJAHMKOB C TOKOM. MarHuTHoe Mole.
BekTop mMarHuTHON MHAYKUIMHK. [[pruHIMN Cynepno3niy MarHUTHBIX NTOJIeH. JINHUM MarHUTHON
WUHAYKLHH.

MarauTtHoe 1oJsie IPOBOJHMKA C TOKOM (MPSMOTO MPOBOAHHMKA, KATYIIKH U KPYroBOIO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, ee Hampaiienne u Monyib. Cuna JlopeHila, ee HampaBlIeHHE U MOIYIb.
JIBr>keHue 3apsHKeHHON 4acTHIIBI B OHOPOJIHOM MarHuTHoM nose. Pabota cuiel Jlopenna.

MaruutHoe nosne B BeuiecTBe. deppomMarHeTuky, napa- U JuaMarHeTUKH.
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TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOM, YCKOpUTETU
3JIEMEHTaPHBIX YaCTHII.

JleMoHcTpauuu.

Kaptuna nuHUE MHIYKOIUM MarHUTHOTO TMOJSL IOJIOCOBOIO M IOJKOBOOOPA3HOTrO
IIOCTOSIHHBIX MarHUTOB.

KaptuHa nvHMI MAarHMTHOM MHAYKUMHM TOJIS JUIMHHOTO HPSMOTO IPOBOJAHUKA U
3aMKHYTOI'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKU C TOKOM.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa. [leficTBue CUiibl

JlopeHia Ha MOHBI AJIEKTPOJIUTA.

Habuntoienue ABM>KEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMNI ACHCTBUS IIEKTPOU3MEPUTEIBHOTO MPUOOPA MATHUTOIIEKTPHUIECKON CHCTEMBI.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

HccenenoBanue MarHuTHOTO MOJIS ITIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccenenoBanue neicTBUSA IOCTOSSHHOIO MAarHATA HAa PAMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHMS CHIIbI AMITepa.

Tema 5. Dnekmpomacnumuas UHOYKYUS.

SBneHue snekTpoMarHUTHOW MHAYKUMH. I1loTok Bekropa MarHuTHOM mMHAYKIMU. DJC
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu Papanes. Buxpesoe anexkrpuueckoe none. Toku
Ddyko.

O/1C uHAYKIMU B IPOBOAHUKE, IBUXKYILIEMCS] B OJJHOPOJHOM MarHUTHOM I1OJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. Karymka HMHIYKTMBHOCTH B LENH ITOCTOSIHHOIO TOKAa. fIBieHHE
camounaykuu. 3/1C caMonHayKIUU.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MoJIe.

TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHME IIPOLECChl: HWHIYKIHOHHAsA I€db,
COJICHOMJI, 3aIMTa OT JJIEKTPU3ALMH TEN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

JleMoHcTpanum.

HabmtoneHue siBiieHUs 3J€KTPOMAarHUTHOW MHAYKIUH.

Uccnenoanmne 3aBucumoctu DJIC MHAYKIMHM OT CKOPOCTH WM3MEHEHHMS MarHUTHOIO
MIOTOKa.

[IpaBuio JleHna.

[Tanenue Maruura B aFOMUHHMEBOH (MeIHOIT) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

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

DKCIIepUMEHT, 1a0opaTopHble PabOThl, IPAKTUKYM.

HccnenoBanue sBIeHUs 31€KTPOMarHUTHON MHIYKIUU.

Onpenenenrne MHAYKIUNA BUXPEBOIO MarHUTHOTO TOJIS.

HccnenoBanue sBIeHUs CaMOMHIYKIUN.

COopka Mo/ieH 3IEeKTPOMArHuTHOT'O TeHepaTopa.

Pa3ngen 5. Kojiebanusi u BOJIHBI.

Tema 1. Mexanuueckue konebanus.

Konebarenpuas cucrema. CBOOOIHEIE KOJIEOAHHS.

lapmonnueckne  konmebanusa. KuHematmdueckoe U JUHAMHUYECKOE  OIMHCAHUE.
DHepreTudyeckoe ONmucaHue (3aKOH COXPaHEeHUs MEXaHNYeCKOH YHEpTUH ). BBIBOA TMHAMUYECKOTO
OTIMCAHUsI TAPMOHUYECKHUX KOJIEOAHUI U3 UX SHEPTETHIECKOTO M KWHEMAaTUUECKOTO OMMCAHUS.
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AmMrmuntyna u ¢asa konebanuii. CBs3b aMIUIUTYAbBI KOJICOAHWI MCXOMHON BEITHMYHUHBI C
aMIUTUTYAaMu KoJjieOaHMil ee ckopocTH M yckopenus. Ilepuox u wactora konebanuid. [lepuon
MaJIbIX CBOOOHBIX KOJIEOAaHUH MaTeMaTHYECKOr0 MasiTHUKA.

[lepron cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MAasTHUKA.

Ilonatue o 3aryxamommx KosieOaHusAX. BbIHyxIeHHble KosjeOaHus. Pe3zoHaHc.
Pe3onancHas kpuBas. BinusiHue 3aTyxaHus Ha BUJ pe30HAHCHOU KpUBOil. ABTOKOJIE0aHUS.

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

JleMoHcTpanum.

3anuce KojaedaTeIbHOrO ABUKEHHUSL.

Habnronenne He3aBHCUMOCTH TIEpHOJia MAJIBIX KOJICOaHUN TPy3a HAa HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyxarolux KojaeOaHui 1 3aBUCUMOCTH IIEpUOJ1a CBOOOAHBIX KOJICOAaHUH
OT COIIPOTHUBIICHMUS.

HccnenoBanue kojebaHUil Ipy3a Ha MAacCUBHOM NpYXHHE C ILI€IbI0 (OPMUPOBAHUS
npeCTaBIeHU 00 HIeaTbHOU MOJIENU MPYKHUHHOTO MasTHUKA.

3aKOH COXpaHEeHHUs SHEPTUU NPH KojleOaHUX rpy3a Ha PY>KUHE.

HccnenoBanue BEIHYXIEHHBIX KoneOanuii. Habmonenue pesonanca.

DKCIIepUMEHT, 1a00paTopHble PabOThl, IPAKTUKYM.

W3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO U MPY)KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBUIKEHUS Tejla B X0Jie KojeOaHUi Ha yIpyroM IojBece.

W3ydeHnue nBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOIINX KoieOaHuil.

HccnenoBanue BbIHYKICHHBIX KOJIeOaHUH.

Tema 2. Dnekmpomacnumuvle KoreOaHus.

Koneb6arenbuspiii koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJCOAHHS B UIACAITHHOM
konebatenbHOM KOHType. Popmyna Tomcona. CBs3b aMIUIUTYIbl 3apsAja KOHAEHcaTopa C
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHUs SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxamoIlue JJIeKTPOMarHuTHble KojieOaHus. BbIHYXIEHHBIE 3IIEKTPOMarHUTHBIE
KoJie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh TEPEMEHHOr0 TOKa. AMIUIUTYIHOE M JeHCTBYyIOIIEe
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS IPU Pa3IUdHOi hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHU.

CunyconaalbHbIN TEpEMEHHBIN TOK. Pe3nucTop, KOHAEHCATOp U KaTylIKa MHIYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO ITEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHU.

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

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJACTBE AIEKTposHepruu. KynbTypa ucnonb3oBaHUs
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HU.

TexHUueckue yCTpONCTBA M TEXHOJOTMYECKHUE TMPOLECCHl: SJIEKTPUUECKUI 3BOHOK,
reHepaTop NePEMEHHOro TOKa, JINHUU 3JIeKTpoIiepeiay.

JleMOHCTpanuu.

CB00OOIHBIE MEKTPOMArHUTHBIE KOJIeOaHNs.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIeOaHUN OT MHAYKTUBHOCTH M €eMKOCTH KOHTYpA.

OcumiorpaMmsbl AJIEKTPOMArHUTHBIX KOJIEOaHUMN.

I'enepaTop HE3aTYXarOMIMX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.

BreinykeHHBIE CHHYCOHIaTbHbIE KOJIeOaHusl.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3onanc nmpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKM MHAYKTUBHOCTU U
KOH/JIEHCATOopa.
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YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mopeinb TUHUU IEKTPOIIepENaUH.

DKCIEPUMEHT, J1a0OpaTOPHBIC PAOOTHI, MPAKTHKYM.

Nzydenne Tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOCIIe0BATEIbHO COeIMHEHHBIE KOHACHCATOP,
KaTYIIKY U PE3UCTOP.

Habumoienue 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboOThl HICTOYHUKOB CBETA B IIETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMASHUMHbLE GONHDI.

MexaHuueckue BOJHBI, YCJIOBUS UX pacrpocTpaHeHus. llomepeuHble ¥ IpoAOsbHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjuHa BOJHBI. CBOICTBAa MEXaHWYECKUX BOJIH:
OTpakeHHe, TpeoMIIeHUe, HHTephEepeHIHs U AU(PAKITHSL.

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

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEH CPEBI.

DNEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHSI M3JIyU4€HHUs 3JIEKTPOMArHUTHBIX BOJH. B3ammuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 9JEKTPOMAarHUTHBIX BOJH: OTpPa)XXCHHE, TMPEIOMJICHHE, MOJSIPU3ALINS,
uHTepdepeHIms 1 TudpaKius.

[Ikana 37eKTpOMarHUTHBIX BOJH. [IprMeHeHre 3JeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHU. Paguonokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paguoONpPHEMHUK, TeJIEeBH30p, aHTeHHa, Tenepon, CBYU-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

JleMoHcTpanuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmnronieecs T€10 Kak MICTOYHUK 3BYKa.

3aBHCUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

Habntoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AUPpakiny MEXaHUIECKUX BOJH.

AKYyCTHYECKUI PE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IPUMEHEHHE.

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

HccnenoBanne CBOWCTB  3JIEKTPOMArHUTHBIX BOJIH:  OTPaK€HHE, IPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Oo6nHapyxeHue nHPPaKpacHOTo U yAbTPadUOIECTOBOTO U3ITyUECHUH.

DKCIepUMEHT, 1a00paTOpHbIe paObOThI, MPAKTHUKYM.

N3yuenne nmapameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenne cBera. 3akOHBI TPETOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTesb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab INpesnoMieHHs. [ocTOSHCTBO 4acTOTBI cBeTa M
COOTHOILIEHHUE JUIMH BOJIH NPH MEPEeX0/ie MOHOXPOMATUYECKOTO CBETa 4Yepe3 I'paHully pasjeia
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIM coctas Oenoro cBera. LIBer.
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[Tonnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroia NoJTHOTO BHYTPEHHETO OTPAXKEHUS.

CoOuparome U pacceuBaronive JUH3bL. ToHKkas nuH3a. DOKYCHOE pacCTOSIHHE H
ONTHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOM c(hepruyecKoin
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENIBHOTO IOKA3aTesl IPEIOMIICHUS.

®dopmyJia TOHKOH JUH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xopa iay4a, DpoLIeIUIEro JUH3Y M0/ IPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTUYECKOM OCH.
[Toctpoenue n300paxeHuit TOUKH U OTpe3Ka MPSMON B COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3aX U
UX CHCTEMaX.

OnTuueckue nmpubdopsl. Paspemaroniast ciocoOHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH FT€OMETPUUECKOM ONTUKH.

BonnoBas onrtuka. HMHTrepdepenuus cera. KorepeHTHbIE WUCTOYHHKH. Y CIIOBUS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTUHE OT JIBYX KOT'€pEHTHBIX
UCTOYHHUKOB. [IpuMeps! Kiaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakus ceera. JudpakuvonHass pemierka. YciioBue HaOMIOACHUS —TIaBHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEIICTKY.

[Tonapuzanus ceera.

TexHnuyeckue yCTpPOHCTBA M TEXHOJIOTMUYECKUE IIPOLECCHI: OUYKH, JyNa, HEPUCKOIL,
dboroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIN arnmapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKINOHHAS peIIeTKa.

JlemoHcTpamuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

Habnroenune momHOro BHYTPEHHETO OTpaKeHHs. MOeb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 MIIOCKOMAPAIIIEIbHYIO IIIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB U300paXeHU B TMH3AX.

Monenu MUKpOCKOTIa, TEIEeCKOIIa.

HaGimronenne naTepdepeHIm cBera.

Habmtoienne 11BeTOB TOHKUX TJICHOK.

HaGmonenne nudpaknuu cBera.

N3ydenne nudpakiimoOHHON pelieTKy.

Habmoienne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habmroienue nonsipusanuu cBera.

[IpuMeHeHue noAsIpoOrI0B AJid U3yUYEHUS MEXaHUUECKUX HaIPSKEHUH.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTUKYM.

N3mepenne nokasaresns IpeaoMIIEHUS CTEKIIA.

HccnenoBanme 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BEIIECTBA (HA MPUMEPE KUAKUX
JUH3).

N3mepenne poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonmyyenue n300pa>keHHs B CUCTEME U3 MIIOCKOTO 3epKajia U JIMH3BI.

[Tonyuyenne n300paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKONUYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpHEpeHINH U TOISPU3ALIH CBETA.

N3ydeHnue nossspu3anuy CBETA, OTPAKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3ydenue nntepdepeHIuu J1a3epHOro U3Iy4eHUs Ha IBYX LIEISX.

Habmonenue aucnepcum.

Hab6mronenue u uccnenoBanne nudpakIiimOHHOTO CIIEKTpA.

W3mepenue 1HbI CBETOBOW BOJIHBI.

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

Paspnen 6. OcHOBBI crieMaIbHOM TEOPUH OTHOCUTEJIBHOCTH.
I'panuiel mpuMEHUMOCTH KJlaccMueckoi MexaHuku. IlocTynaTel cnennanbHOW Teopuu
OTHOCHUTEJIbHOCTH.
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[IpocTpancTBeHHO-BpeMeHHONW  wHTepBas. [IpeoOpasoBanus Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHU U COKpAalllEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

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

TexHnuyeckue yCTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIHYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YACTHII.

DKCIIepUMEHT, J1a00paTopHbIe PAOOTHI, IPAKTUKYM.

Onpenenenre UMITYJIbCA U SHEPTUU PEIATUBUCTCKUX yacTHIl (10 ¢oTorpadusM TpeKoB
3apsKEHHBIX YACTHI] B MArHUTHOM II0JIE).

Pasznen 7. KBanTtoBas pusuka.

Tema 1. Kopnyckynspno-601Ho60U OYaIU3M.

PaBHOBecHOE TEIUIOBOE H3IIydYeHHE (M3JIydeHHE aOCONIOTHO YEpHOro Teia). 3aKoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®oTOoHBI. DHEPTHS U UMITYJILC (OTOHA.

®otordpdexr. Onbiter A.I'. CtoneroBa. 3akonsl hoTorddexra. YpaBHeHue DWHIITEHHA
s potodrpdexra. "Kpacnas rpanuna” porodrddekra.

JlaBieHue cBera (B YaCTHOCTH, JaBJICHHE CBETa Ha a0OCOJIOTHO IHOIVIOIIANOIIYIO U
abCcoMI0THO oTpaxkarollyto nosepxHoctsb). OnbiTel [1.H. Jlebenena.

Bonnoseie cBoiicTBa yactun. Bonnsl ne bpouns. [{nuHa BonHbI 1e bpoiust u pasmepsl
o0JacTu JoKalu3aluuu ABMKYyIelcsa yactulibl. KopnyckynsipHo-BoaHOBOM Ayanu3M. udpakius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka n3mepenuit B Mukpomupe. CooTHOIIeHUS HeonpeaenenHoctel [ elizendepra.

TexHuueckue yCcTpoicTBa M TEXHOJIOTMYECKHE MPOLECCH: CHEKTPOMETpP, (OTODIEMEHT,
dboTogaTuuk, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas 6arapesi, cBeToAno . JleMoHcTpamum.

®oTo3deKT Ha YCTAaHOBKE ¢ MUHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TOTYIPOBOTHUKOB OT OCBEILIECHHOCTH.

CBeTOoauOI.

Conneunas Oarapes.

DKCIepUMEHT, 1ab0paTOpHbIe paObOThI, MPAKTHKYM.

Wccnenosanue gporopesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOIUO] OT HAIIPSKEHHSL.

Tema 2. Qusuxa amoma.

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

[Toctynarer bopa. U3nyuenue u morsomenne (OTOHOB MPH MEPEX0Jie aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

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

CnoHTaHHOE U BBIHYKJEHHOE U3yueHue ceera. Jlazep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: CIHEKTPaJIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHcTpanum.

Monens onbita Pesepdopna.

Habntoienne nuHelyaThIX CIIEKTPOB.

VYeTpoilcTBO U IHCTBHE CUETUMKA MOHU3UPYIOIINX YACTHII.

Omnpenenenne JTMHBI BOJTHBI JTA3€PHOTO U3ITYICHHUS.

DKCIepUMEHT, 1a60paTOpHbIE PAOOTHI, TPAKTHKYM.

Hal6mronenne nuHeyaToro crekTpa.

HccnenoBanue criekTpa pa3peskeHHOr0 aTOMAPHOTO BOJIOPOJa U U3MEPEHUE MOCTOSTHHOM
PunGepra.
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Tema 3. Dusuxka amomnoeo A0pa u 1eMeHmapHbIX YACmuy.

Hyxnonnas monens simpa I'eitzenOepra-MBanenko. 3apsia sapa. MaccoBoe 4mCIo sfpa.
N3oTomnbl.

PannoaktuBHOCTH. Anb(da-pacnan. DIEKTPOHHBIN U TO3UTPOHHBINA OeTa-pacmnan. ["lamma-
U3JIy4CHHUE.

3aKOH pPaJMOAaKTHBHOIO pacnajna. PaguoakTuBHble u30TONBI B mpupone. ColicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. Jlozumerpusi.

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

Snepubie peakuuu. Jlemenue u cuHTe3 saep. SaepHbie peakTopbl. [Ipobmembr
YIOPABISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHS  SACPHOMU
SHEPreTUKHU.

Meroabl perucTpaluuy U UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTAJIbHBIE B3aUMOJICUCTBUA. bapruoHbl, M€30HbI U JienToHbl. [IpencraBienue o
CranpmaptHoil Mmosienu. KBapk-riit0ooHHas MOJAEIb aIJpOHOB.

®dusuka 3a npenenamu CtannapTHol Mojenu. TemHas MaTepust U TEMHAsi SHEPIUsL.

EnunctBO dusznyueckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoilcTBa U TEXHOJOTUYECKUE MPOLIECCHI: JO3UMETp, Kamepa BuibcoHa,
AEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aTroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

DKCIepUMEHT, 1a00paTOpHbIE paOOTHI, TPAKTHUKYM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOrpadusiM).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus: 0eTa-4acTUl allOMUHHUEM.

Pa3neu 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3MKH.

Otanbel  pa3BuUTUS acTpoHoMuHU. lIpukiamHoe W MHUPOBO33PEHUECKOE 3HAYEHUE
actpoHoMud. I[IpumMeHMMOCTh 3aKOHOB (U3UKHU T OOBSCHEHHS] TPHUPOILI KOCMHUYECKHUX
00BEKTOB.

Meroasl acTpoHOMHUYECKHX HccleqoBaHuid. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHeaTMOCc(hepHast acTpPOHOMHUSI.

Bun 3Be3nnoro neba. Co3Be3nus, SpKue 3BE3/1bl, INIAHETHI, UX BUAUMOE JBHUKEHUE.

ConHeyHas cucTeMa.

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

3Be3/1bl, HUX OCHOBHBIE XapakTepUCTUKH. Jluarpamma '"CHEKTpaslbHBIM Kjacc -
CBETUMOCTE". 3Be3/bI IJ1aBHOM ITOCJIEIOBATEIBHOCTH. 3aBHCUMOCTEL "'Macca - CBETUMOCTR' A
3B€3/1 IJIABHOM TMOCJENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3Be3n. (CoBpeMEHHbIE
MIPEICTABJICHUS O MIPOUCXOKACHUH U 3BoJtorK COJIHIIA U 3BE3]1. DTaIlbl )KHU3HU 3BE3/I.

Mnineunsiii [TyTs - Hama [Manaktuka. [Tonoxenue u neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. Pagnoranaktuku u kBazapbl. UepHble ABIPHI B sIpax TajakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Pa3Oeranume ramaktuk. Teopus
Bosbuioro B3peiBa. PennkTOBOE H3TydYEHHE.

MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepemennsie npob6ieMbl aCTpOHOMUH.

HaOmoaenus.

HaGmronenus 3Be3mHOro Heba HEBOOPYKEHHBIM TIJIa30M  C  HCIOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIIOKEHUH AT ONIPEISIICHUS MOI0KEeHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE cO3Be3usi CEBEPHOro MOIyIIapus U SIPKUE 3BE3/IbI.

Habmonenus B Teneckorn JIyHbl, TUTaHeT, TYMAaHHOCTEH M 3BE€3/IHBIX CKOTUICHUH.

Pa3nen 9. ®dusnyeckuii NpaKTHKYM
CrniocoObl n3MepeHus: PU3NYECKUX BETUUMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX
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U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuyuH. OlLieHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHHUH, WCCICIOBAHUA 3aBUCHUMOCTEH (PH3UYECKHX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TMIOTE3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
pazzenax "DKCIepruMeHT, 1abopaTopHbIe paboThI, MPAKTHKYM").

4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbI YYEEHOM PABOTBI

Buj yueOHoi1 padoThI O0bem B yacax
O0beM yueOHOTO MpeaMeTa 271
B TOM YHCIIE:
OcHOBHOE CcoJIep)KaHHE: 168
- Vpox 98
— JlabopaTopHble 3aHATHS 48
— IlpakTuueckue 3aHATHS 22
[TpodeccnonanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKe (Comep kaHue 8
TPUKJIAJHBIX MOJYJIEH):
- Vpox 2
— JlabGopaTopHble 3aHATHS 2
— IlpakTuueckue 3aHsITUSA 4
KoncynpTanuu (1o uHIUBUAYaTbHOMY IIPOEKTY) 20
KoHncynbramuu (nepes s5K3aMeHOM) 2
CamocTosTenbHas padoTa (Bcero) 63
- B TOM YHCJIC BBITIOJHEHUE WHIUBHIyaTLHOTO IMPOCKTA 39
[TyOyinvHas 3anmTa HHIMBUAYAILHOTO TPOSKTA 6
IIpomexyTouHas 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 mpupoze. Haywsbrii 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 U3MEPUTENNBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JaTYMKOBBIE cHUcTeMbl). [lorpemHocTy W3MepeHui (U3MYECKUX
BenuuuH  (abconoTHasT ©W  OTHOCHUTENbHas). MojaenupoBaHue
(u3MyecKUX SIBICHUI U MPOILeccoB (MaTepuaIbHas TOUKa, aOCOIIOTHO
TBEPAOE TEJIO, UACATbHAS XKHUJKOCTh, NACAIBHBIN ra3, TOUCUHBIA 3apsin).
I'mnote3a. @usnyeckwii 3aKOH, TPAHUIBI €ro MPUMEHHMOCTH.
@uznueckast Teopus. Pomp m mecto ¢usukn B popMHpOBaHHH
COBPEMCHHON HAayYHOH KapTHHBI MUPA, B MPAKTUIECKON JIESATEINbHOCTH
JIIOJIEN.

OKcnepuMeHT, J1abopaTopHble paboThl, IPaKTUKYM. V3MepeHHne CHIIbl
TOKa MW HAIPsXKCHUA B LU IMOCTOAHHOI'O TOKa IIPpU TTOMOIIH
AHAJIOTOBBIX W LU(POBBIX U3MEPHUTENBHBIX MPUOOPOB. 3HAKOMCTBO C
mudposoii  aboparopueit mo  ¢usuke. Ilpumepsl u3MepeHus
(1)H3I/I‘ICCKI/IX BCJIMYMH IPU MOMOIIU KOMIIBIOTEPHBIX TaTYUKOB.

Yyactue B JAHCKycCHH O pONHM  (QHU3MYECKOH TeopHu

B

(OpMHUpPOBAHMH TIPEACTABICHUA O (UINUECKON KapTHHE MHpA,
MecTe (GU3NYECKOH KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IpeJACTaBIcHUM O mnpupoze. I3yuenue
MOHATUH «THIIOTE3a», «PU3HIECKUI 3aKOHY, «(hU3UUECKas TEOPHSD.
PaccMoTpeHre rpaHWI] NPUMEHMMOCTH (DU3NYECKUX 3aKOHOB.
CpaBHeHHe u3MepeHUH (U3UUECKHX BEJIMYMH TIPH  [OMOLIX
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 TOTPEITHOCTEH H3MEPCHUH.

OcBoeHNE OCHOBHBIX IPHUEMOB paboTHI ¢ IH(poBOii 1abopaTop

nei

1o ¢usuke, HaIIpUMep, PH U3MEPEHUN (PU3NYECKUX BEJINYNH IPH

MOMOIIU KOMITBIOTCPHBIX JATYUKOB

Pazgea 2. Mexanuka.

2.1

Kunematnka

2/2

Mexannueckoe  IBWXKEHHE. OTHOCHTENBHOCTh  MEXaHHYECKOTO
nekennst. CucteMa OTCU€eTa.

[Ipsmas u oOpaTHas 3a1a4n MeXaHUKH. Panuyc-BekTop MaTepuaabHOM
TOUKH, €ro MPOEKUUH Ha OCH CHCTEMBI KOOpAUHAT. TpaekTopws.
[lepememienne, CKOPOCTH (CPEAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
YCKOPEHHE MAaTepHalbHOM TOUYKH, MX INPOEKIUU HA OCHU 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 majzeHne. YCKOpeHHe
cBoOOHOTO TajneHus. [IBIKeHHe Tena, OPOIIEHHOTO 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 BPEMCHHU ITPU PABHOYCKOPEHHOM JIBUXKCHUMH,

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. Ompesienenne abCoMOTHBIX 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  wactora  oOpamieHus.
HenTpocTpemuTensHoe (HOpMaIbHOE), KacaTelIbHOE (TaHTCHIHAIFHOE)
¥ TTOJTHOE YCKOPEHNE MaTEPHAIbHON TOUKH.

TexHn4eckue ycTpoicTBa M TEXHOJIOTHYECKHUE TPOIIECCHI: CIIUAOMETD,
JBIDKCHUE CHAPSIZIOB, IIEMHBIE, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIadH,
CKOPOCTHBIE JTU(]THI.

JeMoHcTpanuu.

Monenp  cucTeMbl  OTCcYeTa, WUIIOCTpPAalHs  KHUHEMaTHYECKUX
XapakTepuUCTUK ABMWXKeHHUA. CHocoObl MCCIEAOBaHUS  ABMKCHHH.
WnmrocTpanust mpefeapHOro Imepexoja U HM3MEpEeHHe MIHOBEHHOH
ckopoctu.  [IpeoOpazoBanme  OBIDKCHHH €  HCIOJH30BaHHUEM
MexaHn3MoB. [lazieHne Ten B BO3yXe U B pa3peKeHHOM MPOCTPAHCTBE.
Habmonenne nBmkeHHs Tena, OpPOLMICHHOTO IO/ YIJIOM K TOPH30HTY U
TOPHU30HTaNbHO. HampaBieHue CKOpOCTH TpH  JBIDKCHHH O
OoKkpyxHOcTH. [IpeoOpazoBaHue YIIOBOW CKOPOCTH B PEIYKTOpE.
CpaBHeHUE NyTeH, TPACKTOPUM, CKOPOCTEH IBMKEHHS OAHOIO U TOTO
JKe TeNa B Pa3HBIX CUCTEMax oTcyeTa

OJIHOTO U TOTO K€ TENa B pa3HbIX CUCTEMax OTc4ETa. AHAIN3
pa3HBIX CIOCOOOB UCCIIETOBAHUS JBIKCHHUIH.

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

npeoOpa3oBaHus YTIOBOI CKOPOCTH B peLyKTOpE.

AHanu3 HanpaBlIeHUs! CKOPOCTH MPU JIBHXKEHUU 110 OKPYKHOCTH.
Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 33JIaHHOM U HESBHO 3aJlaHHOU
(bU3UIEeCKOi MOAENBIO C

HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYJT KHHEMATHKH.
PerreHue kauecTBEHHBIX 3a/1a4, TPCOYIOIIUX MPUMEHCHUS 3HAHUN
10 KUHEMATHKE.

OOBsCHEHHE YCTPOICTBA M NIPUHIUIA ICHCTBUS CIIUAOMETPA,
LENHBIX, MECTEPEHYATBIX U PEMEHHBIX MEPEad, CKOPOCTHBIX
TUQTOB.

OOBscHEHNE IBIKCHUS CHapsHoB. OnpeenieHne yCIoBUi
MIPUMEHUMOCTH MoJieliell (pU3MYecKiX Tel U IPOIeccoB (SBICHUI):
MaTepuaabHas TOYKa, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE
najieHue.

Brimosnenue y‘Ie6HLIX SaﬂaHI/Iﬁ Ha aHaJIn3 MCXaHHUYCCKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MOJIOKEHHUH U
3aKOHOB KMHEMATUKU: OTHOCUTENILHOCTh MEXaHUUECKOTO
JIBIDKEHUS, (POPMYIIBI KHHEMATHKU PABHOYCKOPEHHOTO JBHIKCHUS,
npeoOpa3oBanus ["amuiest 115 CKOPOCTH U TIepEeMEIICHUS.
HUcnonp3oBanue | T-TexHONMOTHIA TTpH pabOTE C JOTIOTHATEIEHBIMA
HCTOYHHKAaMHU HH()OPMAIIHH IO TeMe, UX KPUTUICCKUH aHAIH3 U
OLIEHKA JIOCTOBEPHOCTH.

JlabopaTopHbIe 3aHATHS

3.

H3ydeHue HEpPaBHOMEPHOIO JBWIKEHHS C LEJNbI0  OIpelelieHUs
MTHOBEHHOW ckopocTH. M3MepeHne yCKOpeHHs 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 MPOTOPIMOHANBEHON 3aBUCUMOCTH MEXY JAIbHOCTBIO MOJIETa
U HadaJbHOM CKOPOCTbIO Tena. M3ydeHue [BIKEHUS Tena IIo
OKPYHOCTH C TIOCTOSIHHO# 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBaHue 3aBUCHMOCTH TepHOjia OOpaleHUs] KOHHYECKOTO
MasiTHHKA OT €ro MapaMeTpoB.

2.2

JlmHaMuKa.

4/2/2

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 3akon HeroToHa 1151 MatepuaabHOM
ToukH. Tperuii 3akoH HploTOHA 1151 MaTepUaIbHBIX TOYEK.
TexHuyeckue ycTporucTBa U TEXHOJOTHYECKUE MTPOLIECCHI:
MOIINITHUKY, ABHKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.
JeMmoHcTpanuu.

HaGumonenue ABMKEHUs Tl B MHEPLUUAIbHBIX U HEHMHEPIMAIBbHBIX
cucremax orcuera. [Ipunnun otHocurensHocTu. Kauenue aByx
LIJIMHAPOB WK APOB Pa3HON MaccChl ¢ OJJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLINAIBHOM crcTeMBI oTcueTa. CpaBHEHHE
PaBHOJEHCTBYIOIICH NPHIIOKECHHBIX K TEIIy CHJI C IPON3BEACHHEM
Macchl TeJla Ha er0 yCKOPEHUE B MHEPIUAIBHON CHCTEME OTCUETA.
PaBeHCTBO CHII, BOSHUKAIOUINX B PE3YJIbTaTe B3aUMOACHCTBUS TEII.
W3mepenne Mace 1o B3aMMOICHCTBHIO.

3aKOH BCEMHUPHOIO TATOTEHUS. DKBHUBAJIEHTHOCTh IPABUTAI[IOHHON U
UHEPTHOH Macchl. Criia TSHKECTH. 3aBUCUMOCTh YCKOPEHUS CBOOOTHOTO
MaJIeHUs OT BBICOTHI HaJl IOBEPXHOCTHIO TIAHETHI ¥ OT Teorpagpuyeckon
MIMPOTHL. JIBIKeHne HEOECHBIX Tell M MX CIYTHUKOB. 3aKkoHbl Keriepa.
IlepBas kocmuueckas ckopocTb. Cuia ynpyroctd. 3akoH I'yka. Bec
Tema. Bec Tema, mBmkymierocs ¢ yckopermeM. Cuma tperus. Cyxoe
Tperne. Cuia TpeHUS CKONBXKEHWS W CHIIa TPEHHS IOKOS.
Koadpduument tpenus. Cuina CONpOTUBICHUS MPH ABIKCHHU Tela B
JKUJIKOCTH WM Ta3e, €€ 3aBHCHMOCTh OT CKOPOCTH OTHOCHUTEIHFHOTO
nerxenus. Jasnenue. ['mapocratuueckoe aasnenue. Cuia Apxumena.
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
MOJIINITHUKY, ABMKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

JeMmoHcTpanuu.

Hesecomocts. Bec Tena npu ycKOpeHHOM MOAbeME U NaJCHUU.
LlenTpoOesxHbIe MexaHn3Mbl. CpaBHEHHE CHJI TPEHHUS TTOKOS1, KAYCHHSI
U CKOJIb)KCHHS.

[IpoBenenne KOCBEHHBIX U3MEPEHHUI PaBHOICUCTBYIONICH CHIT U
K03(h(HUnreHTa TPEHHUS CKOIBKEHNUS, IPOBEACHUE UCCIECIOBaHNS
3aBHCUMOCTEH (PU3NIECKUX BEIMYUH (CHII yIIPYTOCTH,
BO3HMKAIOIIUX B IPY>KUHE ¥ PE3MHOBOM 00pasIie, 0T uX
nedopmanum) 1 ONBITOB IO IPOBEPKE MPEIIIOKECHHON THITOTE3bI
IIPY U3YyYCHNUH IBIDKCHUS OpyCcKa M0 HAaKIIOHHOW TNIOCKOCTH,
JIBIDKEHUS] CUCTEMBI CBSI3aHHBIX Tel, IeopManyy Tell.
OmnpeneneHre abCOMIOTHBIX U OTHOCUTEIBHBIX MTOIPEITHOCTEH
n3MepeHnil GU3NUECKUX BEIUYHH.

OreHka rpaHuIl norpemHocTe. VcenenoBanue IBUKEHHS
CHCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIErKuit
OIIOK, IBMKEHHSI OpyCKa 10 HaKJIOHHOHN TTOCKOCTH

C TIEpEeMEHHBIM K03()(PUIIMEHTOM TPEHHMS, JBIDKCHUS I'Py3a Ha BAITy
¢ TpenneM. HaOmroneHne qBIDKEHNS TeNl B HHEPIUAIBHBIX U
HEWHEPIMANbHBIX CHCTEMaX OTCUETa, HallpuMep, KaueHUs IBYX
IMJIMHAPOB WIIH MIAPOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHTEJIbHO HEMHEPIHUAIBHOM CHCTEMBI OTCUETA.

W3yuenne 1eHTpoOeKHBIX MeXaHN3MOB. CpaBHEHHE CUJ TPEHUS
II0KOs1, KAYCHUA U CKOJIbXKCHHU . Pemenue pvaéTHLIX 3aJga4 C IBHO
3aJlaHHOI 1 HEsIBHO 3aJJaHHON (U3NYECKON MOJIEIIBIO C
UCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (pOPMYJI KHHEMATHKU U
JIMHAMUKY. Perienre kaueCTBEHHBIX 3a/1a4, TPEOYIOuX
MMPUMECHCHUA 3HAHUM 110 KHHEMATHKE U JUHAMUKCE.

OOBsicHeHHe yCTpoiicTBa 1 IPUHIMIA JEHCTBHS HOAIIMITHUKOB.
OOBsicHEeHNE IBIKEHNS HCKYCCTBEHHBIX CITyTHHKOB.
OmnpeneneHne ycaoBUil IPUMEHUMOCTH MoJieNiel GU3MYECKUX Tell
1 TIPOIIECCOB (SIBJICHUI): HHEpIMAIbHAS CHCTEMa OTCUETa,
MarepuaibHas TOUKa, AOCOJIIOTHO yIIpyrast Aedopmartust.
BrimonHeHne y4eOHBIX 3ajaHUi Ha aHaJIM3 MEXaHWIeCKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MOJIOKESHHUHA U
3aKOHOB JUHAMUKHU: TPU 3aKOHA HI)IOTOHa, TMIPUHIIUATL
OTHOCHUTCIIBPHOCTH FaJ'II/IJ'ICSI, 3aKOH BCEMHPHOI'O TATOTCHUS. Pa6ota
B TpyIIax MpHu 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
XapakTepa (HampuMmep, 1o Teme «/IBrmkeHue B pupoe»)

HpaKTI/I‘IGCKI/IC 3aHATHA

5.

IIpoBepuTs THIIOTE3BI O HE3aBUCUMOCTH BPEMEHH JBIDKEHHS OpycKa 1o
HaKJIOHHOH IIJIOCKOCTH Ha 33JaHHOE PACCTOSHUE OT €r0 MACChI.

JlaGopaTopHBbIe 3aHATHS

6.

W3mepenne paBHOJEHCTBYIOWIEH CHII TPH ABM)KEHUH OpycKa I1o
HaKJIOHHOH miockocTu. MccnenoBanue 3aBUCUMOCTU CUI YIIPYTOCTH,
BO3HHKAIOIINX B IPYKHHE U PE3NHOBOM 00paslie, OT ux aedopmarim.
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W3yueHne OBMKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON
yepes Jerkuit 0sox. M3mepenne ko3 duipienTa TpeHNs 10 BEIHIHHE
yraoBoro kodddunrenTa 3apucumocta FTP(N).

HccrnenoBanne OBIKEHIS OpyCKa IT0 HAKJIOHHOHN TIOCKOCTH C
TIepEeMEHHBIM K03 PHUIIMEHTOM TPEeHUSI.

W3yueHne nBIKEHNUS Ipy3a Ha Bally C TPEHHEM.

2.3 | Cratuka TBEpIOrO 2 Ypoxk
Tena. 7. A6comoTHO TBepHoe Teno. IlocTymarensHOoe MW BpamatenbHoe | IIpoBeneHMe MCCIETOBaHMSA yCIOBHI PABHOBECHS TBEPIOTO TENA,
JOBIDKCHHE TBEPAOro Tela. MOMEHT CHIIBl OTHOCHTEIBHO OCH | MMEIOIIEro OCh BPAIEHHS; KOHCTPYHPOBAHHUE KPOHIITEHHOB 1
BpammeHus. [lnedo cubl. CnojkeHne CHII, MPWIOKEHHBIX K TBEPIOMY | pacuéT CHJ yNpyrocTH; H3ydeHHE yCTOHYNBOCTH TBEPAOTO TEa,
termy. LleHTp TsbkecTn Tema. YCIOBHSL paBHOBECHS TBEPAOTO Tela. | MMEIOIIETO IUIONIAb OTOPHL. Pemenne pacuéTHbIX 3a1a4 C SIBHO
YcroitunBoe, HeyCTOHUNBOE, Oe3pa3InuHOe paBHOBECHE. 3aJlaHHOI 1 HEsIBHO 3aJJaHHON (U3NYECKON MOJIEIIBIO C
TexHHUYecKue yCTPOUCTBA M TEXHOJIOTUUECKHE TIPOLECChl: KPOHIITEHH, | HCHOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYJI CTATHUKH.
CTPOUTENBHBIN KpaH, peleTyaThle KOHCTPYKIINH. Pelenne ka4ecTBEHHBIX 33/1a4, TPEOYIOIINX IPUMEHEHUs 3HAHUH
JeMoHcTpanuu. 10 CTaTHKE.
VYcnosust paBHOBecusl. Bunbl paBHOBecHs. OO0BsCHEHHE YCTPOMCTBA U MPUHIUIIOB 1eHCTBUS KPOHIITEITHA,
CTPOUTENBHOTO KpaHa, peméTyaThlX KOHCTpYKIMH. OnpeneneHue
YCIIOBUH NPUMEHUMOCTH MoJIeNied GU3HMIECKUX Tel: aOCOIIOTHO
TBEPIIOE TEIIO.
BemmonHeHne y4eOHBIX 3aJaHUI Ha aHAIIN3 MEXaHWIECKUX
MPOLIECCOB (SBJICHUI) C NCTIOJIB30BAHIEM OCHOBHBIX MOJIOXKEHUH U
3aKOHOB CTATHKH: yCIIOBHSA PaBHOBECHS TBEPOTO Tesa
JlabopaTopHbIe 3aHATHS
8. HccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO Tesla, MMEIOIIEro OCh
BpaIlICHHS.
KoncTpynpoBanne KpOHIITEHHOB M PacyeT CHJI YIPYTOCTH.
W3yueHne ycTOHYMBOCTH TBEPAOTO TeJa, MMEIOMIETO TUIOMIA b OTIOPHI.
2.4 | 3akoubl coxpanenust |4/2/2 | Ypok
B MEXaHUKE. 9. VMIyJIbC MAaTEPUAIIBHOM TOUKH, CUCTEMBI MATEpHAIIBHBIX TOUeK. [enTp | [IpoBe/ieHre KOCBEHHBIX M3MEPEHMUI UMITYJIbCa TENa,
MacC CHCTEMBl MaTepHAJbHBIX TOYEK. TeopeMa o IBIDKCHWH IEHTpA | KHHETHMYECKOW M MOTEHLIMAIBHONW SHEPTHHU TEJa, MOLITHOCTH CHJIBI;
Macc. ViMiysbe cuiibl 1 I3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAHEHUS | TPOBE/ICHHE OTBITOB 10 IPOBEPKE IPEIUIOKEHHON TUITOTE3bl PH
uMIyibca. PeakTuBHOe aBMKeHHEe. MOMEHT UMITyJIbca MAaTEPHAIBHON | M3YYE€HHH PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHKCHHUS U
tTouku. [IpeacraBieHne O COXpaHEHMHM MOMEHTa WMITyJbca B | B3auMojeicTBus Ten. OnpeneneHne abCOMOTHBIX U
HEHTPAIBHBIX TOJISX. OTHOCHTEJILHBIX TIOTPELIHOCTEH N3MEPEHUH (DH3HYECKNX BEJINUHH.
10. PaGoTa CHIIb HA MaJOM 1 Ha KOHEYHOM Nepemelennu. ['paduueckoe | OUEHKA TPAHAIL orpenHocTed. [Tposesienne SKCepuMenTa 1o

npencraBieHne paboTel cuibl. MomHocTh cuibl.  KuHetnueckas
SHEPTrus MaTepuaibHON TOUKU. Teopema 00 H3MEHEHHH KHHETHIECKON
SHEPruu MaTepuanbHON TOYKU. [loTeHIuanbHble U HENOTEeHLIUAIbHbIE
cunbl. [loreHuuanbHass »Heprusi. IloTeHUManbHAsE SHEPrUsl YNPYyro
Ie(pOPMHPOBAaHHON TPYXHUHBL. [loTeHIManpHAs DSHEprus Tena B

CPaBHEHMIO U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHUJIBL,
W3MEHEHHS OTEeHIMAIBHON YHEPTHH TPY>KUHBI C pab0TOM CHITBI
TpEHUSL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIPYIOM
B3aMMO/ICHICTBHM, COXPAaHEHHS SHEPTUH TIPH CBOOOTHOM IaACHUH.
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OJHOPOJHOM TpaBUTalMOHHOM moune. [loTeHuanpHas SHEprus Tena B
TPaBUTAIIMOHHOM TIIOJIE OJHOPOTHOTO MIapa (BHYTPH W BHE IIapa).
Bropast kocmuueckast ckopocTb. TpeThsi KocMudecKas CKOpocThb. CBA3b
pabOTHI HEOTEHIMANBHBIX CHJI C HI3MEHEHHEM MEXaHUUECKOH SHEPrHH
CHCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXaHNYECKON SHEPTUH. YIPYyTHE U
HEyNnpyrue CTOJKHOBEHMs. YpaBHeHHEe bepHymnu Ui uaeanbHOMR
JKHJIKOCTH KaK CJICICTBUE 3aKOHA COXPAHEHHs] MEXaHUYeCKOI SHepruu.
TexHuueckue ycTpoHCTBA U TEXHOJOTHUECKUE IMPOIECCHI: JBIDKEHHE
pakKeT, BOJIOMET, KOIep, IPYXUHHBII MTUCTOJIET, TUPOCKOII, (UTypHOE
KaTaHUE Ha KOHbKaX.

JeMmoHcTpanuu.

3aKOH COXpaHEHUS HMITyidbca. PeakTHBHOE IBWXKEHHE. l3MepeHme
MOIIIHOCTH CHJIBI. I3MeHeHue SHEepTUH Tela PH COBEPIIEHUH PAOOTHI.
B3anMHble npeBpallileHUuss KUHETUYECKOM M NOTEHUUANbHONW 3HEPTUil
IpU JEWCTBUN HA TEJO CHIIBI TSDKECTH U CHItbl yripyrocti. CoxpaHeHue
SHEPTUH IPU CBOOOTHOM IaJCHUH.

OnpenesneHre pabOTHI CUITBI TPEHUS TIPU ABMKCHHUHU TeJIa M0
HaKJIOHHOH INTOCKOCTH.

Habnronenune n 00bsICHEHNE PEAaKTUBHOTO ABIDKEHHS.

Pemenne pacuéTHeIX 3a7a4 ¢ IBHO 3aJJaHHOM U HESBHO 3aJJaHHOMN
(U3NIECKON MOJICNBIO C HCIIOB30BAHAEM OCHOBHBIX 3aKOHOB U
(bopMyIT MEXaHUKH.

PerieHue kauecTBEHHBIX 33714, TPCOYIOIIUX MPUMEHCHUS 3HAHUN
10 MEXaHUKE.

OO0OBsCHCHHE TPUHIIUIIOB JICHCTBUS BOJOMETA, KONEpa,
MPY>KUHHOTO THCTOJIeTa, TUpockomna. OObICHEHHE TBIKCHHUS
pakeT, GUTrypHOro KaTaHus Ha KOHbKaX. ONpeeiecHue yCIOBHIA
MIPUMEHIUMOCTH MoJielneil (pU3nIecKix Tel U IpOoIeccoB (SBICHUH):
a0COITIOTHO yIIPYyroe U abCOMOTHO HEYIPYTroe CTOIKHOBEHHS.
BrimotHeHe yueOHBIX 3aIaHUI HA aHAJIH3 MEXaHUIECKUX
TIPOIIECCOB (SBJICHUI) C HCIIOIB30BAaHUEM 3aKOHOB COXPAHCHUS B
MeXaHHUKe: 3aKOHBI COXPaHCHHUS UMITYJIbCA 1 MEXaHUIECKOH
SHEPTHUH, CBA3b PAOOTHI CHIIBI ¢ U3MECHEHUEM MEXaHUIeCKOM
SHEPTUH Tena.

Hcnonb3oBanue | T-rexHOMOrMI U paboTe ¢ NOMOTHUTEIbHBIMA
WCTOYHHMKaMH WH(OPMALINH 10 TEME, UX KPUTHYESCKUHN aHATU3 U
OIICHKA JIOCTOBEPHOCTH.

HpaKTI/I‘ICCKI/Ie 3aHATHA

11.

CpaBHEHHE U3MEHEHNUS HIMITYJIbCA TEJa C UMITYJICOM cHibl. CpaBHEHUE
W3MEHEHHS TOTCHIUAJIBHOW JHEPTUM MPYXKHUHBI C paboTOl CHIIBI
TpEHMUSL.

JlabopaTopHbIe 3aHATHS

12.

H3mMmepenne uMiybca Tena o TOpMO3HOMY ITyTH.

W3mepenne cuitbl TSTH, CKOPOCTH MOJIEITH 3JIEKTPOMOOMIISE 1 MOLITHOCTH
CHJIBI TATH.

HccnenoBanue cOXpaHEHUsI UMITYJIbCaA IIPU YIPYTOM B3aUMOJECICTBUM.
W3MmepeHue KHUHETUYECKONW OSHEPruu Tela M0 TOPMO3HOMY IIyTH.
Onpenenenne pabOThI CUIIBI TPEHUS IIPHU JBIDKEHHUH TeJa 110 HAKJIOHHOM
TUIOCKOCTH.

Pa3n

e 3. MoaekyasipHasi u3uKa u

TEPMOAUNHAMHUKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KWHETHYECKOM
TEOpUU

6/2

Ypox

13.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKyJsipHO-KnHeTndeckoil Teopun (MKT),
ux ombiTHOe oOocHoBaHMe. Juddysus. bpoyHOBckoe aBHKEeHHE.
XapakTep ABI)KEHUS M B3aMMOJEHCTBUS 4acTHIl BemecTBa. Monenu
CTPOCHHUS Ta30B, XKHUJIKOCTEH M TBEPABIX TEJ M OOBACHEHHE CBOMCTB

[IpoBenenue n3mMepeHuit mapamMeTpoB rasa, MpoBeAcHUE
HCCIICIOBAaHUN 3aBUCUMOCTEH (PU3NIECKUX BEIHMYUH U OIBITOB IO
MIPOBEPKE MPEJI0KEHHON TUIIOTE3bI IPU U3YUYEHUH YCTAaHOBJICHUS
TEIIOBOI'O PABHOBECHSI M U30IIPOLIECCOB B raszax.

OnpenencHre a0COMIOTHBIX U OTHOCHTEIBHBIX TOTPEITHOCTEH
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BEIllECTBA HA OCHOBE 3THX Mojener. Macca u pa3Mepbl MOJIEKYJ
(aromoB). Konmnuectro Bemmectsa. [ToctostHaas ABoraapo.
TexHIMUECKHE YCTPOICTBA U TEXHOJIOTHIECKUE MPOIECCHI: TEPMOMETP,
OGapoMeTp, oTydeHe HaHOMaTEePHAJIOB.

JemoncTpanuu.

Mopnenn nBWKEHHS dYacTHI[ BemmecTtBa. Mozaenb OpOyHOBCKOTO
JBIDKCHUS. BHUACOPONMK C 3amUChI0 PEabHOTO OPOYHOBCKOTO
nBikeHus. nddy3ns KunKocTe.

14. [Ixana Ttemneparyp Lenscus. Monenb uWaealbHOTO rasza B
MOJICKYJISIPHO-KHHETHYECKOH TEOpWH: YaCTHUIBl Ta3a JBHKYTCS
XAO0THYECKH U HE B3aMMOJICHCTBYIOT IPYT C IPYTOM.

TexHIMUECKHE YCTPOICTBA W TEXHOJIOTHIECKUE MPOIECCHI: TEPMOMETP,
OapoMeTp, moTydeHIe HAaHOMAaTEePHAJIOB.
JemoncTpanuu.
Mounens oneita llltepna. ITputsikeHue MOIEKyII.
15. VYpaBuenne MenaeneeBa-Kianeiipona. AOconioTHas TemmepaTrypa

(mkana temneparyp KensBuna). 3akon JlampTona. M3omporecchsl B
U/IeaJIbHOM T'a3e C MOCTOSHHBIM KOJIMYeCTBOM BeecTsa. [ paduueckoe
MPE/ICTaBICHUE HM30MPOIECCOB: M30TEPMa, M30X0pa, m3obapa. CBs3b
MEXKIy  JaBICHHEM M  CpeAHEH  KHHETHYECKOM  DHeprueu
HNOCTYNATENbHOIO TEIUIOBOTO JBIKEHHS MOJEKYNI HIEAlbHOrO rasa
(oCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-KHHETHYECKOM  TEOpHH
UJI€aTIBHOrO rasa). Cas3b abcomroTHON TeMIepaTypsl
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEH KUHETUYECKOW JHEpruei
MOCTYHNATEJIBHOI'0 TCIIJIOBOT'O ABUKCHUA €€ YaCTHUIIL.

TexHuyeckue ycTpoicTBa U TEXHOJIOIMYECKHUE IPOLECCHI: TEPMOMETD,
G6apoMeTtp, OTyuYeHIe HaHOMAaTEePHAaJIOB.

JeMmoHcTpanuu.

Mogenu KpHcTalIMuecKux pemeTok. Habmromenue u mccienoBaHue
U30TPOLIECCOB.

n3Mepenuit prsnyecknx BenuarH. OLeHKa TPaHul] IOTPEITHOCTEH.
DKcIIepUMeHTaIbHAS IPOBEPKA YPABHEHUS COCTOSHIS HICATHHOTO
raza. M3yuenue Moaeneii: ABMKEHHS YaCTHL] BEILIECTBA,
OpoyHOBCKOTO IBIKEHUS, onbITa LlITepHa, KpHCTAIITHYECKIX
pEeETOK.

Pemenne pacuéTHeIX 3a7a4 ¢ SIBHO 3alaHHOM U HESBHO 3aJaHHOMN
(U3UYECKOi MOZENBIO C UCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
bopMyn MoNeKyIsIpHOH (HU3NKH. Pemenne kauecTBeHHBIX 3a/1a4,
TpeOYIONINX IPUMEHEHHUS 3HAHUN 10 MOJIEKYIIIPHON (I3HKE.
OOBsicHEeHHE yCTpOIicTBa U MPUHIMIIA IEHCTBHUS TEPMOMETDA,
6apomerpa. OOBsICHEHHE MTOJTyYSHUS] HAHOMATEPHAJIOB.
OmnpeneneHne yCIOBUI IPUMEHNMOCTH MoJIeNieil (pU3HIecKx Tel
U TIPOLIECCOB (SIBICHUM): MOZENeH ra3a, >KUIKOCTH U TBEPAOTO
(KpHuCTaJITMYECKOT0) TeJa, UAealbHOT0 Tasa.

BrimoHeHMe yueOHbIX 3a/IaHUi Ha aHAJII3 TEIUIOBBIX MPOIECCOB
(ABJICHMIA) C MCIIOIB30BaHHUEM OCHOBHBIX MmosioskeHnid MKT u
3aKOHOB MOJICKYJISIPHON (DPU3UKHU: CBSI3b NABJICHUS HICATFHOTO Ta3a
CO cpeqHel KHHETUIEeCKOH SHEpTHel TeIIOBOTO IBIKCHUS H
KOHIICHTPAIHEH €ro MOJICKYJI, CBSI3b TEMIIEPaTyphl BEIECTBa CO
CpelHEN KHHETUYECKOM YHEPrUel TEIII0BOTO ABUKEHUS €TI0
YJaCTHIl, CBA3b AABJICHUA UACATBHOTO ra3a ¢ KOHIIEHTpaIuen
MOJIEKYJI U €r0 TEMIIEpaTypoil, ypaBHeHUEe MeHneneeBa—
Knaneiipona

JlaGopaTopHbIe 3aHATHA

16.

HccnenoBanue npoiiecca yCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHS MPHU
TEIUTO0OMEHE MEXTy TOPsTIeH U XOJOTHOW BOIIOM.

M3yuyenune u3o0TepMUUECKOro npouecca (PeKOMEHI0BaHO
WCTIOJIb30BaHue IUPPOBOI TabopaTopun).

M3ydenne n30XopHOTO Ipoliecca.

N3ydenue n306apHOTo mporecca.

IIpoBepka ypaBHEHHS COCTOSIHHUSL.

3.2

4/2

Ypox
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TepMmoanHamuka.
TemmoBric MalTUHEL.

17.

Tepmogunamuueckas (T/I) cuctema. 3aganne BHEITHUX YCIOBHMA IS
TEPMOJMHAMHUYICCKON CHCTEMBl. BHEIIHNE W BHYTpEHHHE MapaMeTpHI.
[TapaMeTpbl TePMOIMHAMHYECKOW CHCTEMBI KaK CpEIHHE 3HAUYCHUS
BEJIMYIH, OTIMCHIBAONIIX €€ COCTOSHIE Ha MUKPOCKOIIMIECKOM YPOBHE.
HyneBoe Hawano tepmommHamuku. CaMOIPOM3BONIbHAS pelTaKcarus
TEPMOJIMHAMHYIECKON CHCTEMBI K TEIUIOBOMY paBHOBecHio. Monenb
WJeallbHOTO Ta3a B TEPMOJAUHAMUKE - CCTEMa YpaBHEHHM: ypaBHEHHE
MengeneeBa-Knaneiijpona u BbeIpakeHHE JUisi BHYTPEHHEW OSHEPTHUU.
VYcnoBus NpUMEHUMOCTH 3TOM MOJIETIN: HU3Kasi KOHIICHTPAIUs YacTHII,
BBICOKME TeMIlepaTypbl. BbIpakeHue il BHYTpEHHEH JHEpruu
OJIHOATOMHOTO MJIeabHOro rasa. Keasucratuueckue u HecTaTHUECKHE
MpoIIecChl. JieMeHTapHas paboTa B TepMOAWHAMHKE. BrramciieHme
paboTsI o TpaduKy mporecca Ha pV-nguarpamme. Terionepenada Kak
crnoco0 W3MEHEHHWs BHYTPECHHEH OJHEPTrHH TEPMOTUHAMUYICCKOMN
cUCTeMBI 0e3 coBepmieHHs paboThl. KOHBEKIHA, TEILIONPOBOIHOCTE,
nm3nyueHue. KommdecTBo TermnoThl. TemmoeMKoCcTh Tena. YIenbHas H
MOJIIpHasl TEIJIOEMKOCTH BEILECTBA. YpaBHeHHEe Maiiepa. YnenbHas
TEIUIOTa CrOpaHus ToIIMBAa. PacdyeT KonudecTBa TEIUIOTHI IIPU
termonepenaye. [lonstue 06 agradaTHOM mporecce.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
XOJOAWIbHUK, KOHIUIIMOHEp, JH3CIbHBIA H  KapOIOpaTOpHbBIH
JIBUTATENIH, TIapoBas TYpOUHA, MOJyYCHHE CBEPXHU3KHUX TEMIICPATyp,
yTUiIM3anusa "TEMIOBBIX" OTXOJOB C HCIOJIB30BaHUEM TEIJIOBOTO
Hacoca, YTWIM3alUs OHOOPTaHUYECKOTO TOIUIMBA ISl BHIPAOOTKH
"TerI0BOM" U JIEKTPOIHEPTUHU.

JemoncTpanuu.

W3MmeHeHne Temmeparypel TpH  aguabaTHYeCKOM  PACIIHPCHHU.
Boznymroe oranBo. CpaBHEHHE YICIBHBIX TEIUIOEMKOCTEH BEIIECTB.
Crioco0ObI n3MEHeHHs BHYTPEHHEH SHeprun

18.

Buytpennsas sHeprusa. KonmdecTBO TemaoTel M paboTa Kak MepHl
U3MCHCHUS BHyTpeHHeﬁ OHEPIrun TCpMO}IHH&MH‘ICCKOﬁ CHCTCMBEI.
BTopoii 3aKOH TepMOIMHAMHUKHU JJIsl PAaBHOBECHBIX IMPOLIECCOB: YeEpE3
3aJJaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKONW CHCTEMBI
MPOXONUT CAWHCTBeHHas anuabata. AOCOMIOTHas TemIeparypa.
Btopoii 3akoH TEpPMOJMHAMHKHU JUIl HEPABHOBECHBIX IPOLIECCOB:
HEBO3MOXKHO TIepelaTh TEIUIOTY OT OoJiee XOJOJHOTO Tela K Oolee
Harperomy 6e3 komreHcanuu (Kiaysuyc). HeoOpaTuMocTh mpupoIHBIX
nporeccoB. MakcumanbHoe 3Hauenue KIIJ[. Hukn  Kapho.
DKOJIOTHYECKAE ACIEKTHI HCIOIL30BAHUS TEIUIOBBIX JIBHFaTeHeﬁ.
TemnnoBoe 3arpsi3HEHNE OKPYKArOUIEH Cpeibl.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:

M3mepenue yienpHON TEIIOEMKOCTH Pa3HbIX BEIIECTB, UX
CpaBHEHME, IPOBEJCHUE UCCIIEN0BAHUI 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYUH U OIBITOB IO MPOBEPKE MPEITIOKCHHOMN
THITOTE3bI MPH U3YYCHUH MPOIECCOB TEIUIOOOMEHA U aiabaTHOTO
nporiecca. OnperneneHre abCOMOTHBIX U OTHOCUTEIHHBIX
MOTPENIHOCTEH M3MepeHu pu3nueckux BennduH. OIeHKa TPaHHUI
norpemHocTei. Mzyuenue B3auMoCBsA3U SJHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPbl KUIIEHUS
JKUAKoCcTeN. M3ydeHne TemIoBbIX ABUTaTENIEN ¢ UCIIOIb30BAHUEM
KOMITBIOTEPHBIX MOJIENIEH.

HccnenoBanue pasHbIX CIIOCOOOB W3MEHECHHUS BHYTPECHHEH
sHepruM. Pemenne pacu€THbIX 3a1a4 ¢ IBHO 331aHHOI U HESIBHO
3aJJaHHON (PU3UIECCKOI MOICITBIO

C HCII0JIb30BaHHEM OCHOBHBIX 3aKOHOB M ()OPMYJI MOJIEKYJISIPHOU
($U3UKN ¥ TSPMOTHHAMHUKH.

Pemenne kaueCTBEHHBIX 3a/1a4, TPEOYIOMNX TPUMEHEHHS 3HAHUHA
0 MOJIEKYJISIPHO# (PU3UKE U TEPMOJMHAMHUKE.

OOBsICHCHNE YCTPOWCTBA M MPUHIIHIIA SHCTBHS XOJIOAUIHHAKA,
KOHIUIOHEpa, TU3EIEHOTO U KapOIOpaTOPHOTO IBUTATEICH,
NapoBOW TYpOUHBI.

OObsiCHEeHUE MOTY4YEHHS CBEPXHU3KHX TEMIIEPATyp, YTHIH3ALHH
«TEIJIOBBIX» OTXOJIOB C MCII0JIb30BAHUEM TEIUIOBOTO HAacocCa,
yTHIN3aIMK OMOOPTaHUYECKOTO TOIUIMBA JIJIS BBIPAOOTKH
«TEIIOBOW» U 3JIEKTPOIHEPI M.

BrimoHeHne yueOHbIX 3aIaHNi Ha aHATN3 TEIUIOBBIX MPOIECCOB
(ABICHMIA) C UCIOIB30BAaHHUEM OCHOBHBIX MmosioskeHnid MKT u
3aKOHOB MOJICKYJISIPHOU (PU3UKK M TEPMOTUHAMUKHU: TICPBBINA 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHCHUSA DOHEPIUU B TCIIJIOBBIX
nporeccax. Mcmons3zoBanue IT-TexHOMOTHI TIPH padoTte ¢
JOINIOJITHUTCIIbHBIMH UCTOYHUKAMU I/IHq)OpMaHI/II/I 10 TEMC, UX
KPUTUYECKHI aHAIN3 U OIIEHKA JJOCTOBEPHOCTH.

AHanu3 ¥ OLEHKa NOCIeACTBUIA UCIIOJIB30BaHUs TEMIOBBIX
JIBUTaTeJIel U TEIJIOBOTO 3arps3HEHHsI OKPY>KaloLIel cpeabl ¢
MO3UIXH IKOJIOTUIECKOI 0€30MacHOCTH; MPEICTaBICHUN O
PaIMOHATIFHOM MPHPOJIONIOIE30BaHHH (B MPOIECCe TOATOTOBKU
COOOIIeHNH, BBITIOTHEHUH IPYITOBBIX IPOEKTOB)
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XOJNONWIBHHAK, KOHIULIMOHEp, JAW3ENBHBIA ¥  KapOIOpaTOpHBINA
JBHUTATENN, MapoBas TypOWHA, MOIYYEHHE CBEPXHU3KHX TEMIIEPaTyp,
yTunu3anys "TEIIOBBIX" OTXOIOB C HCIIOJIB30BAHHEM TEILUIOBOTO
Hacoca, YTHIM3anus OMOOPTaHMYECKOTO TOIUIMBA JUIi BBIPAOOTKH
"TerIoBoOi" 1 3JIEKTPOIHEPTHUH.
JemoHcTpanuu.

HccnenoBanue aauabaTHOTO Tpolecca.
TEIJIOBBIX JBUTATEIEH.

KOMHLKOTepHLIe MOACIN

JlabopaTopHbIe 3aHATHS

19. W3mepenne yaenpHOH TeIIOeMKOCTH.
HccnenoBanme mporiecca OCTHIBAHMS BEIIECTBA.
HccnenoBanue aquadaTHOTO mporecca.
H3y4yeHnue B3aMMOCBSI3H SHEPTHU MEXMOJICKYIJISIPHOTO
B3aUMOJCHCTBUS U TEMIIEPATY Pl KUIICHUS KUJKOCTEH.
3.3 | ArperaTHsie 41212 | Ypoxk
COCTOAHUA 20. IapooGpa3oBanue U KOHAcHcamus. Mcnapenue u Kumenue. YaenbHas | HaGmomeHne CBOMCTB HACHIIEHHBIX HAPOB, MAIBIX Ac(h)OpMAaLIHii,
BeiecTsa. dazoBbie TEMIoTa MnapooOpasoBaHus. HacellleHHblE M HEHACBHIIIEHHBIE MAPhl. | IPOBENEHUE KOCBEHHBIX M3MEPEHHMI YAEIBHON TEMIOThI
HEPEXOABL. KauecTeHHasi 3aBHCHMOCTb IUIOTHOCTH M JI@BJICHHSI, HACBILCHHOTO | jaBjieHHs JbJa, aGCOTIOTHOM BIAKHOCTH BO3IyXa,
napa OT TeMIepaTypbl, UX HE3aBHCUMOCTh OT 00beMa HACHIIIEHHOTO K03((PHLIEHTa I0BEPXHOCTHOTO HATSHKEHNUS, MOy it FOHTa.
napa. 3aBUCUMOCTb TEMIEPaTyphl KUIEHHS OT ABJICHUS B XKHKOCTH. I3yuenHe 3aKOHOMEPHOCTEH HCTIAPEHHS U KHITEHUs KIIKOCTEH, B
BraxHocTh BO3/yXa. VA6C0HIOTHa51 Y OTHOCHUTEJIbHAsSI BIAYKHOCTb. TOM UHCITe KHIIGHWs TIPH TIOHIKEHHOM JABICHHH, HATPEBAHMS U
TexHUYecKHe YCTPOHCTBA M TEXHOJOI'MYECKHE NPOLECCHL: YKUAKHE N
KpHCTAJLTH, COBpEMEHHbIE MATEpHATE. TUTABIICHUST KPUCTALTMYECKOTO BEIIECTBA, KaHI/IJ'IJ'ISIp.I.-IBIX SIBIICHHH,
TemoncTparm. cMauuBaHus. [IpoBeieHIE OIBITOB C MLIJ:I'BHLIMI/I IUIEHKaMU.
TemnoBoe pacimupenve. CBOHCTBa HAChILEHHBIX NapoB. Kumnenwue. HCCH_.eHOBaHHe MoZAeH HeHI’IOTOHVOBCKOH KHAKOCTH. }jemeHHe
Kunenpe Tpd  HOHIKEHHOM  JaBIE€HHM. V3Mepenue  cuypl | PACHUCTHBIX 3a1at € IBHO 3a/IaHHOU 1 HEABHO 3aTaHHOU
MOBEPXHOCTHOTO HAaTsDKeHUSA. OTMBITHI ¢ MBUIBHBIMHA — TUICHKAMHU. (pH3HIECKON MOJIETIBIO C HCTIONB30BAHNEM OCHOBHEIX 3aKOHOB U
CmauuBanue. KanwinspHele sBieHus. Mojenan HEHbIOTOHOBCKOM (popmyn MoeKyIApHON GU3UKU U TEPMOAUHAMUKH.
s)kuaKocTH. CrocoObl U3MEPEHUS BIAKHOCTH. Pemenne kauecTBEHHBIX 337124, TPEOYIOINUX PUMEHEHUS 3HAHUI
0 MOJICKYJISIPHOW (PU3UKE M TEPMOJINHAMUKE.
21, Kpucramnmueckue u amopdubie Tena. AHu30Tponus cBoiicTB | OObsSCHEHHE OCHOBHBIX IPUHIUIIOB CTPOSHHS KUIKUX

KpucTauioB. [lnaBieHue W KpucTaJuiM3auus. YenbHas TeIioTa
miasnenus. Cyomumanus. Jedopmanuu TBepaoro tena. Pactskenue u
cxarme. Croeur. Mogyne IOnra. Ilpemen ympyrux nedopmanuii.
TemoBoe pacumMpeHue XHUIKOCTEH M TBEPAbIX Tel, O00bEMHOE W
JMHEHHOE paciiupeHre. AHIapMOHU3M TEIUIOBBIX KOJIEOaHUH YacTHIl
BEILlECTBA KaK IPHYMHA TEIJIOBOTO pacuIMpeHHs Tel (Ha KaYeCTBEHHOM
YPOBHe).

VYpaBHenue TemioBoro Oanmanca. IloBepXHOCTHOE  HaTsDKEHHE.
KoadunreHt moBepxXHOCTHOrO HaTsKeHUst. KaruiuisipHbie sSBICHUSL.

KPHUCTAJJIOB, OJTY4YE€HHUS COBPEMEHHBIX MaTepHrajoB. OnpeneneHue
YCIOBHH NPUMEHUMOCTH MoJeneil pu3ndecKux Tea U IpoLeccoB
(sBeHMI): Mozeneil ra3a, )HUIKOCTH B TBEPIOTO
(KpUCTAINTMYECKOT0) Tela, U1eabHOTO ra3a.

BrimonHeHne y4eOHbIX 3aJaHUi Ha aHAJIU3 TETJIOBBIX IPOLIECCOB
(stBNIEHMIT) C UCTIONB30BaHUEM OCHOBHBIX nojioxkeHHH MKT u
3aKOHOB MOJIEKYJISIpPHON (PU3NKN M TEPMOIUHAMUKH: CBSI3b
JIaBJICHUS UJEAbHOTO Ta3a C KOHIEHTPALUE MOJIEKYIT U €ro
TeMmIneparypoi, ypaBHeHue MeneneeBa—Kianeiipona, nepBoiit
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JlaBreHue MojJ MCKPUBIEHHOW IMOBEPXHOCTHIO KUAKOCTH. Dopmyra
Jlamutaca.

TexHUUeCKHe YCTPOHCTBA W TEXHOJOTHYECKHE IPOILECCHI: J>KUIKHE
KPHCTAJUIBl, COBPEMEHHBIE MaTepHAIBL.

JemoncTpanuu.

HccrnenoBanne HarpeBaHU U IUIABICHUS KPUCTAIIMIECKOTO BEIECTBA.
Bunp! nedpopmanmii. Habmonenue manpix gedopmarui.

OnbITH ¢ MBUTBHBIMY TUIeHKaMu. CMaunBaHue. KanunspHsle SBIeHUs.
Monenu  HEHBIOTOHOBCKOHM  skuakocTH. CrocoObl  M3MepeHHs
BIIQYKHOCTH.

3aKOH TepMOAMHAMHUKH. PaGoTa B rpynmax npu o6CyKIeHUH
BOIIPOCOB MEXIPEIMETHOTO XapakTepa (HarpuMep, 1o TemMe
«TemnooOMeH B JKHUBOM MIPHUPOIILH)

IIpakTuueckue 3aHATHL

22,

HccnenoBanue 3aBUCUMOCTH JedopMalud Pe3HHOBOro oOpasna OT
IIPUIIOKEHHOU K HEMY CHUJIBL.

JlabopaTopHbIe 3aHATHS

23.

W3MmepeHue yaenbHON TEIIOTHI TIABICHUS Jba

W3mepeHne abCcoMOTHON BIAXKHOCTH BO3/yXa U OIICHKA MAcChI IIAPOB B
MOMEIICHUH.

W3mepenune koapGHUIreHTa MOBEPXHOCTHOTO HATSIKCHHUS.

W3mepenue monyns FOnra.

Pa3znea 4. diekTpoauHaAMHKA.

4.1

DNeKTpuIecKoe
roJje.

6/4/2

Ypok

24,

DneKTpu3aLus Tell U €€ MPOosBICHUS. DJIeKTpUYecKui 3apsia. [IBa Buga
INEKTPUIECKUX 3apsIJIOB. [IpoBoanuKH, JV3IIEKTPUKA "
MOJIYIPOBOJHUKUA. DJEMEHTAPHBIA JJIEKTPUUYECKUH 3apsia. 3akoH
COXpaHEHMs JJIEKTPUYECKOro 3apsja. BzamMoneicTBue 3apsiioB.
Toueunsle 3apsaapl. 3akoH Kynona. Dnexkrpuueckoe nosie. Ero neiicrsue
Ha SJICKTPUUYECKHE 3apsiIbl.

TexHuyeckue  yCTpOHCTBA M TEXHOJIOTMYECKUE  IIPOLIECCHI:
3IIEKTPOCKOII, 3JIEKTPOMETP, IIEKTPOCTaTUUECKasl 3alINUTa, 3a36MIICHUE
ANIEKTPONPHUOOPOB, KOHACHCATOPHI, TeHepaTop Ban ne 'paada.
JeMoHcTpanuu.

YCeTpoHCTBO ¥ IPHUHIIUIT IEHCTBUS DIEKTPOMETPa. DIEKTPUUECKOE MoJie
3apsDKEHHBIX IIAPUKOB. OJEKTPUYECKOE TMOJIE JBYX 3apsKEHHBIX
IUIACTHH.

HpOBCZ[eHI/IG KOCBCHHBIX I/IBMCpeHI/Iﬁ 1 OIIBITOB IIO IPOBEPKE
Hpe,[[ﬂO)I(CHHOﬁ TUIIOTE3bI IPU U3YUCHUU BSaHMOHGﬁCTBHH
3apAKEHHBIX TCJI, 3aps/ia KOHACHCATOPpa, IMOCIEA0BATCIILHOT'O
COCIMHCHU A KOHACHCATOPOB.

25.

Hanpsokennoets  anektpuueckoro moist. [IpoOHbiit 3apsin. Jlunum
HAIPSKEHHOCTH 3JIEKTpU4ecKoro mois. OXHOPOAHOE 3JIEKTPUUECKOe
none. IloTeHIMANBHOCTh 3EKTPOCTATUYECKOTO Moisl. Pa3HOCTh
MOTEHIIMAJIOB W HampspkeHue. lloTeHnmanpHas SHeprus 3apsua B
3NIEKTPOCTATHUECKOM Touie. IIoTeHIMan 31eKTpOCTaTH4eCKOro MOJIs.

Omnpenenenne abCOMIOTHBIX U OTHOCHUTEIBHBIX MTOIPEITHOCTEH
n3MepeHuil pU3NIecKux BeTHIHH.

OneHka rpaHull HOrPEHIHOCTEN.

W3yuenne kapTUH JIMHUHA HAIPSKEHHOCTHU SJAEKTPUUECKOTO OIS
TOYEYHOTO 3aps/ia, PABHOMEPHO 3apsHKEHHOH cephl, paBHOMEPHO
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CBs3p HaNpsDKCHHOCTH TIOJII M PA3HOCTH IOTCHLIHWANOB UL
3JIEKTPOCTATHYECKOTO OIS (KaK OJTHOPOIHOTO, TAaK ¥ HEOAHOPOIHOTO).
ITone Toueunoro 3apsna. [Tore paBHOMepHO 3apspkeHHOH chepsl. [Tome
pPaBHOMEpPHO 3apsDKEHHOTO0 Mo o0beMy mrapa. [lose paBHOMEpPHO
3apsKEHHOM OeCKOHEUHOM IJIOCKOCTH. Kaprunsl JIMHUHR
HaNpsOKEHHOCTH 3THX TIOJIEH M SKBUIIOTEHIMANBHBIX MTOBEPXHOCTEH.
IIpoBomHUKM B 3JEKTPOCTATHYECKOM TIOJ€. YCIOBHE pPaBHOBECHUS

3apsa0B. Z[I/ISJ'ICKTpI/IKI/I B QJICKTPOCTATUICCKOM moJie.
I[I/ISJleKTpI/ILIeCKaH MPOHUIIAEMOCTDb BCUICCTBA.
TexHuueckue YCTpoﬁCTBa u TEXHOJIOTUYCCKUC IMPOUECChI:

9JIEKTPOCKOM, SJIEKTPOMETP, IJICKTPOCTaTUUECKasl 3aIllUTa, 3a3eMIICHUE
3IEeKTPONPHUOOPOB, KOHICHCATOPHI, reHepatop Ban ne ['paada.
JemoncTpanuu.

Mopnens amekTpocTatndeckoro reHepatopa (Bam me ['paada).
[IpoBOIHUKH B ANEKTPHUYECKOM IIOJIE. DIEKTPOCTATHUECKAs 3aIIHTa.
IIpoBOHUKY B 3JEKTPUISCKOM ITOTIE.

3apsDKEHHOTO 10 00BEMY IIIapa, paBHOMEPHO 3apsKEHHOM
0eCKOHEYHO! TIOCKOCTH M SKBHIIOTCHIINAIBHBIX TOBEPXHOCTEH.

26.

OIEeKTPOEMKOCTh  KOHJCHcaTopa.  OJJEKTPOEMKOCTh  IIOCKOTO
KOHJIeHCaTopa. [TapannensHOE ~ coelMHEHHE  KOHAEHCATOPOB.
IlocnenoBarenbHOE  COEOMHEHHME  KOHAGHCATOpOB.  JIBHKeHuHe
3apsOKEHHOM  YacTUIBI B OJHOPOJHOM  DJIGKTPUUYECKOM  TIOJIE.
TexHuueckue  yCTpoiicTBA W TEXHOJOTHYECKHE  TIPOLECCHI:

3JIEKTPOCKOII, 3JIEKTPOMETP, 3JEKTPOCTATHIECKAs 3aIUTa, 3a36MIICHHE
3NEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paacda.
TexHndeckue  yCTpOWCTBA M TEXHOJOTHYECKHE  IPOLECCHI:
3JIEKTPOCKOII, 3JIEKTPOMETP, 3JIEKTPOCTATHIECKAs 3all[1Ta, 3a3eMIICHHE
3JIEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paada.
JeMoHcTpanuu.

YeTpolcTBO U JEHCTBUE KOHAEHCATOpa IMOCTOSHHOM U IEPEMEHHOM
e€MKOCTH. 3aBHCHMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHcaTtopa OT
IUIOIIAAN TUTIACTHUH, PACCTOSHHUS MEXIY HHUMH W TUDJIEKTPHUUECKOH
MPOHULIAEMOCTH. OHEPTUs 3SJIEKTPHUUECKOrO TONA  3apsKEHHOTO
KOHJIEHcaTopa. 3apsaKa ¥ pa3psiika KOHAEHCATOpa Yepe3 Pe3ncTop.

HaGumioienue npeBpalieHus SJHepTuy 3apsHKEHHOTO KOHIEHCaTopa
B DHEPTHIO M3IyUYEeHUsI CBETOIMOAA, UCCIIEI0OBAHUE paspsiia
KOHJICHCAaTopa 4epe3 pe3ucTop. M3yueHne 3aBUCUMOCTH
ANIEKTPOEMKOCTH TIOCKOTO KOH/IEHCATOPa OT ILIOIIA/IH IUIACTHH,
PACCTOSHUS MEXK/Yy HUMH U TUJICKTPUICCKON IPOHUIIAEMOCTH.
Pemenne pacyéTHbIX 3a/1a4 C SBHO 3aJJaHHOW M HESIBHO 331aHHOM
(bHU3MYIECKO MOJIENBIO C UCTIOJIL30BAHHEM OCHOBHBIX 3aKOHOB U
bopmyn sreKkTpocTaTUKY. PellieHne KaueCTBeHHbBIX 3a/1ad,
TpeOYIOIUX MPUMEHEHHS 3HAHUH 10 IIEKTPOCTATHKE.
OOBsicHEHHE YCTPOICTBA U MPHUHIKIIA SHCTBHS IIEKTPOCKOIIA,
ANIEKTPOMETPA, KOH/IEHCATOPOB, reHeparopa Bau ne ['paada.
O06bsicHeHne pabOTHI DIEKTPOCTATUUECKON 3alTUThI, 3a3EMJIICHHS
aNIeKTponpruOopoB. OnpeeneHne YCIOBUI TPUMEHUMOCTH
MoJienel pU3NIecKuX Te: TOYSUHBIN 3apsij, OHOPOAHOE
ANIEKTPUUYECKOE MOJIE.

BeinonHeHue y4eOHbIX 33aHUi HA aHATIM3 DIIEKTPUUECKUX
MPOLIECCOB (SBJICHUI) C UCTIOJIb30BAHHEM OCHOBHBIX TTOJIOKEHUI U
3aKOHOB AJIEKTPOJMHAMUKHU: 3aKOH COXPAHEHHsI JIEKTPHUECKOTO
3apsja, 3akoH KynoHa, MOTeHIIMaTbHOCTh AIEKTPOCTATHIECKOTO
TIOJISL, IPHUHITUI CYTIEPIIO3UIIIH IICKTPHICCKIX TTOJICH.
Hcnonp3oBanue | T-TexHONMOTHIA TIPH pabOTE C IOTOTHUATESIEHBIMU
UCTOYHHKAMH I/IH(pOpMaHI/II/I 10 TEME, UX KpI/ITI/I‘{eCKI/Iﬁ aHaJIn3 nu
OlIeHKa JIOCTOBEPHOCTH

IIpakTueckue 3aHATUS
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217.

HaOnroieHne mpeBpaleHnsi SHEPTUH 3apsDKEHHOTO KOHIEHCATOpa B
SHEPTHUI0 U3TYYEHHsI CBETOHO/IA.

JlabopaTopHBIE 3aHATHS

28. OreHKa CUJI B3aUMOJICHCTBUS 3apSKEHHBIX TeI.
M3yuenune npoTekanus TOKa B LEMH, COAEpKaILEH KOHAESHCATOP.
29. Pacnpenenenne pasHOCTH MOTEHIUATIOB (HANPSDKEHUS) IPU
MOCJIEI0BATEILHOM COEJMHEHUH KOHIEHCATOPOB.
HccnenoBanue pa3psiga KOHASHCATOPA YEPEe3 PE3UCTOP.
4.2 | IocTostHHBIN 6/8/4 | Ypoxk
SMCKTPHICCKIH TOK. 30. Cua Toka. [TocTossHHBIN TOK. Y CIIOBHSI CYIIIECTBOBAHMS ITOCTOSHHOTO | [IpoBeneHne mpsMBIX H3MEpEHU CHITBI TOKA M HAIPSDKCHUS,
Toxn B pasmHTHEX anekTpuyeckoro Toka. Mcrounuku toka. Hanpsbxenue U u O/1C. 3akoH | KOCBEHHBIX U3MEPEHUN yaeabHOro conpotusieHus, D1C u
cpeax. . Owma a71s yJacTKa LeTH. BHYTPEHHETO COIPOTHBIICHHUS HCTOYHNKA TOKA, IPOBEIICHNE
ONeKTpHaecKui DJIEeKTPUYECKOe  COINPOTUBIICHHE. 3aBUCHMOCTh  CONPOTHUBIICHMS | MCCIIEAOBAHUI 3aBUCUMOCTEH (PM3NYECKUX BEJIMYHMH U OIBITOB IO
TOK. YCIIOBHA OJTHOPOJHOTO NPOBOJHMKA OT €ro JUIMHBI M IJIOMIAJH TONEPEeYHOro | MPOBEpKE NMPeIoKeHHON THIOTEe3bl IPY H3yUeHHH Ieneit
CYLCCTBOBAHMA CeUeHHs. TIOCTOSHHOTO TOKA.
SMCKTPHACCKOTO TexHuveckue ycTpoiicTBa M TEXHOJOTHYECKHE MTPOLIECChl: aMIiepMeTp, | Pelenue kauecTBEHHBIX 3a/1a4, TPEOYIOMX TPUMEHEHHs 3HAHU
Toka. Heroummn BOJIBTMETP, PEOCTaT, CICTUUK IJIEKTPHUUCCKON SJHEPTUHL. 1 3aKOHOB ITOCTOSTHHOT'O TOKa.
Toxa. Crna Toka. JeMoHCTpanum. OOBsicHEeHHE yCTpOICTBA U MIPHUHIIMIIA JEHCTBHS aMIIepMETa,
IlocTosHHEIH TOK. 3aBUCHMOCTh CONPOTHBIICHHSA NWIMHAPUYECKAX TPOBOJHUKOB OT | BOJBTMETPA, PEOCTATA, CUETUHNKA IIEKTPUICCKON SHEPTHHL.
JUTMHBI, TUIOIIAAN TIOTIEPEYHOTO CEUCHHUS X MaTepHaa. OmnpeneneHne aOCOMIOTHBIX U OTHOCUTEIBHBIX ITOIPEITHOCTEH
3aBUCHMOCTDh CONPOTHUBIICHHS NWIMHIPUYECKUX IPOBOAHUKOB OT | M3MEpeHHH pu3ndeckux BeanuuH. OLEHKa TPaHuIl HOTPEITHOCTEH.
JUTMHBI, TUIOIIAN TIONIEPEYHOTO CEUSHUS U MaTepuara. N3y4yeHnne KOpOTKOTO 3aMbIKaHUS FaJIbBAHUUECKOTO JJIEMEHTa U
OIICHKA BHYTPEHHETO CONPOTHBIICHHs. PerreHne pacuéTHbIX 3a1aq
C SIBHO 33/IaHHOM M HESBHO 33J]aHHON (PU3NIECKON MOJIEIBIO C
UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U (DOPMYJI TOCTOSIHHOTO
TOKa.
31. YaensHOe  CONMPOTHBIICHWE BemiecTBa Pacuer  pa3BETBICHHBIX
anekTprueckux mernei. [Ipasuna Kupxroga.
Ipodeccuonanbuo OpPUEHTHPOBAHHOE colep:kaHue:
[locnenoBarensHOe,  MapajuleNbHOE,  CMEIIAHHOE  COCIMHEHHE
MPOBO/IHUKOB.
TexHnYecKue ycTpoicTBa M TEXHOJIOTHYECKHE MTPOIIECChl: aMIIEpMETD,
BOJIETMETP, PEOCTAT, CIETUHUK IIEKTPHUUECKON SHEPTUHL.
JeMmoHcTpamuu.
WccnenoBanme 3aBHCHMOCTH CHIIBI TOKa OT COMNPOTHBIICHUS TIPH
MOCTOSTHHOM HamnpsKEHUH.
32. Pabora snextpuueckoro Toka. 3akoH JDxoyis-Jlenna. MormHocTs | BhimonHeHue y4eOHBIX 3aaHUI Ha aHAIM3 MIEKTPUUECKUX

9JIEKTPUYECKOTO TOKA.
TemoBasi MOIHOCTD, BhIAENseMast Ha pesucrtope. D[C u BHyTpeHHee

IMpo1eccoB (HBHGHHﬁ) C HCII0JIb30BaHHEM OCHOBHEBIX ITOJIOKEHUN U
3aKOHOB 3JICKTPOJAUHAMHUKU: 3aKOHBI Owma JJIg yJacTKa 1Ienu U JJ1st
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COTIPOTHBJICHHE UCTOYHHUKA TOKa. 3akoH OMa ISl MOTHOH (3aMKHYTOH )
3JeKTpUUYecKo 1nenu. MomHocTh HcTOuYHHMKa Toka. Koportkoe
3aMbIkaHne. KoHIeHcaTop B [eNH MOCTOSHHOTO TOKA.

TexHIMUECKHE YCTPOWCTBA U TEXHOJOTHYECKUE IPOLIECCHI: aMIIepMETD,
BOJIETMETP, PEOCTAaT, CICTUHK ICKTPHUISCKON IHEPTUHL.
JemoHcTpanuu.

IIpsimoe u3mepenue DJIC. KopoTkoe 3aMblkaHuE TajlbBaHMYECKOTO
JJIEMEHTa W OlEHKa BHYTpeHHero conpotuBieHus. CrocoOsl
COeIMHEHUs UCTOYHHUKOB Toka, DJIC Garapeii.

HccnenoBanue pa3sHOCTH NMOTEHIUAIOB MEXAY IOMIOCAaMU UCTOUHUKA
TOKa OT CUJIBI TOKA B LIETH.

3aMKHYTOH JIEKTPUUECKOU 11enH, 3akoH J[xoyns—Jlenna.
Pabota B rpynmax mpu 00CyKI€HHH BOIIPOCOB MEXKIIPEIMETHOTO
xapakrepa (Hampumep, 1o TeMe «NEeKTPHIECKUe SIBICHHUS B
IIPUPOJIE»)

IIpakTuueckue 3aHATHUL

33. HccnenoBanue pa3HOCTH MOTEHIUATIOB MEX/Ty TIOJIIOCAMU HCTOYHUKA
TOK& OT CHJIBI TOKA B LICTIH.
34. HccnenoBanne 3aBUCUMOCTH ITOJIE3HON MOIIHOCTH HCTOYHHKA TOKA OT

CHJIBI TOKA.

JlabopaTopHbIe 3aHATHS

35. YBenuueHue npejena u3MepeHus amnepMmeTpa (BoJIbTMETPA).
N3mepenue D/1C 1 BHyTpEeHHETO COIIPOTUBIICHUS UCTOYHUKA TOKA.

36. UccnenoBanue 3aBucumocty D/]C ralbBaHMYECKOTO 3JIEMEHTA OT
BPEMEHH IPH KOPOTKOM 3aMBIKaHUH.

37. HccrenoBanne cMEMIaHHOTO COSIUHEHUS PE3UCTOPOB.
N3mepenue yaensHOTO COMPOTUBIICHHS IPOBOTHUKOB.

38. IIpodeccnoHa/ILHO OPMEHTHPOBAHHOE CO/lePKAHHUeE: HCCIECIOBAHNE
3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS JJIs JTAMITbl HAKATHBaHUSL.

4.3 | Toku B pa3IMIHBIX 6/2/2 | Ypoxk
Cpeaax. 39. DJNeKTpudecKasl MPOBOAUMOCTh Pa3IMYHBIX BEIIECTB. OJEeKTpoHHas | [IpoBeneHne KOCBEHHBIX M3MEPECHUH U UCCIICTOBAHUN

MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBHCHMOCTH CONPOTHBICHUS
METaJUIOB OT TeMIieparypsl. CBEpXIpPOBOIUMOCTb.
DNeKTpUuecKuid TOK B Bakyyme. CBOMCTBAa 3JEKTPOHHBIX ITYYKOB.

[onmynpoBomuuku. CoOcTBeHHass M THpUMECHas MPOBOAUMOCTH
noiynpoBogHUKOB. CBoiicTBa p-N-mepexona. [lomynpoBOIHUKOBEIE
pHrOOPEIL.

TexHuyeckue  yCTpOHCTBA M IPAKTHUYECKOE IIPUMEHEHHUE:
rasopaspsaHble JIaMIIBI, JNIEKTPOHHO-ITy4€eBast TpyOKa,
MOJYIIPOBOJHUKOBEIE TPHUOOPHI: THOA, TpaH3UCTOp, (HOTOAMOL,

CBETOANO/[, IraJIbBAHUKA, paq)I/IHI/IpOBaHI/Ie MCIU, BBIIIJIABKA aJIOMWHHA,
QJICKTPOHHAsI MUKPOCKOIUSA.

3aBHCUMOCTEH MEXIY GU3NICCKAMU BETUYNHAMH TIPU U3yUCHUN
MIPOIIECCOB IIPOTEKAHUS IIEKTPUIECKOTO TOKAa B METalIax,
NEKTPONIUTAX M MOTyNpoBoAHUKaX. Onpenenenne abCOMIOTHBIX U
OTHOCHTEIILHBIX MTOTPEITHOCTEH U3MEPEHUIH (PU3NICCKUX BEITHMYUH.
Ornenka rpanull norpentHocteil. Hamroaenne anekrpounsa,
N3y4YCHUE U 00BsSICHEHNE IIPOBOANMOCTHU DJICKTPOJIUTOB,
9KCIEPUMEHTAIFHOE M3yUeHHE 3aKOHOB aekTposmia dapasest.
CHATHE BOJIBT-aMIIEPHOM XapaKTePUCTUKU AHO/A.

CpaBHeHI/Ie IMPOBOAUMOCTH METAJJIOB U IMOJTYIIPOBOIHUKOB.
N3ydenue uckpoBoro paspsijaa U NpoBOAMMOCTH Bo3ayxa. Penienue
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JemoHcTpauu.
3aBHCHMOCTH COTIPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

pacu€THBIX 3a/1a4 C IBHO 3a/IaHHOW U HESIBHO 3aJaHHOMN
(U3UIECKO MOJIENBIO C MCIIOTF30BAHNEM 3aKOHOMEPHOCTEH

40. DIIeKTPOMTHYECKAs AUCCOHAIHs. DIekTpon3. 3akonsi dapazes is | NOCTOAHHOTO TOKa B PASIHYHBIX CPE/laX. PelICHHE KaECTBEHHBIX
3JIEKTPOIIH3a 3ana4, TpeOyIOIKX MPUMEHEHHS 3AKOHOMEPHOCTEH MOCTOSHHOTO
TexHudeckue  ycTpoHicTBA M IpAKTHYECKOe  IpuMeHeHue: | 10K B PA3IHYHBIX CDEAX.
ra3opaspAHBIe MAMITB, TEKTPOHHO-TTyUEBast Tpy6Ka, | OOBACHEHHE YCTPOHCTBa 1 NPUHLIMIA AHCTBHA ra3sopaspsIHbIX
[OMyNIPOBO/IHMKOBBIC  TIPHGODEI:  HON, TpaH3ucTop, (otomos, | @M, MMEKTPOHHO-IYYeBOi TPyOKH, IOYIPOBOAHUKOBBIX
CBETOAMOJ, FaJIbBaHMKa, paQUHHPOBAHUE MeH, BHILIABKA amioMunns, | PHOOPOB: M0/1a, TPaH3HCTOPa, GoTOMONA, CBETOAOA.
3NEeKTPOHHAst MUKPOCKOIIHUS. OGbsiCHEHHE CYTH IPOLECCOB:

JleMOHCTpaLHH rajbBaHUKH, pPaQMHUPOBAHUS ME/HU, BHITLIABKU aIOMHHHS,
TIpoBOANMOCTB 3IEKTPOIUTOB. 3aKOHBI 3JeKTponu3a Dapajes. SJIEKTPOHHOU MUKPOCKOIIHH
41. CaMOCTOSTENBHBIA M HECAMOCTOSTENBHBIH paspsil. PasuuHble THIIBI

CaMOCTOATCIILHOTO pa3psaa. Momnns. ITnasma

TexHndeckue  ycTpOWCTBA W TPAKTHYECKOE  IPHMEHEHHE:
ra3opaspsiIHble JIaMIIbI, JJIEKTPOHHO-ITy4deBast TpyOKa,
MOYNIPOBOJHUKOBBIE  TPHOOPHI:  AMOJ, TpaH3UcTop, (oToxmoxn,

CBCTOANO/[, I'aJIbBaAHUKA, paq)I/IHI/IPOBaHI/Ie MCOU, BBIIIJIaBKA aJIOMUHMUA,
QJICKTPOHHAsA MUKPOCKOIINA.

JemoHcTpanuu.
UckpoBoii paspsnq ©  mOpoBOAUMOCTh  Bo3ayxa. CpaBHeHUe
MPOBOJUMOCTH METAUIOB U MOJYHPOBOAHHUKOB. OIHOCTOPOHHSA

MMpOBOAUMOCTDL AHUOJA.

HpaKTI/I‘IGCKI/Ie 3aHATHA

42.

HaGmonate 25eKkTpous.

JlabopaTopHbIe 3aHATHS

43. W3MmepeHue 3apsia OJHOBAJIEHTHOTO HOHA.
HccnenoBanne 3aBUCUMOCTH COTPOTUBIICHHUS TEPMOPE3UCTOPA OT
TEeMIEPaTypHl.
CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKU JIHOIA.
4.4 | MarauTHOe none 4/4 | Ypoxk
44, B3anmojelicTBue IMOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB € TOKOM. | IIpoBeaeHue KOCBEHHBIX U3MEPEHHH CHilbl AMIlepa, MPOBECHUE

MarnutHoe mnone. Bexktop MarHuTHOW MHAyKUuu. [IpuHiun
CyNEpHO3ULUM MAarHMTHbIX MNOJel. JIMHUM MarHUTHONM WHIYKLUU.
MarnuTHOEe TMOJIe TPOBOJHHKA C TOKOM (TIPSMOTO TIPOBOJHHKA,
KaTylIKH W KpyroBoro BuTka). OmeiTr Opcrtena. Cumita Awmmepa, ee
HaNpaBJIEHUE U MOJYNb.

TexHnueckue ycTporuCcTBa U TEXHOJIOTHUECKUE MPOLIECChl: IPUMEHEHUE
MNOCTOSHHBIX ~MAarHUTOB, JJIEKTPOMAarHUTOB, TECTEP-MYIBTUMETD,
JNEKTPOJBHUTaTeNb SIKOOH, YCKOPHUTEH JIEMEHTAPHBIX YaCTHII.

HCCIIETOBAaHMS 3aBUCUMOCTEH MEXIy (PU3NIECKUMHU BETMINHAMH U
OIIBITOB IO IIPOBEPKE HpelUIO)KeHHOﬁ TUITIOTE3bI IPU U3YUCHUU
HeﬁCTBHﬂ IMOCTOAHHOI'O MarHuTa Ha paMKy C TOKOM,
B3aUMO/ICHCTBUSI MPOBOIHUKA C MArHUTHBIM ToJieM. Omnpesienenue
aOCOJFOTHBIX U OTHOCHUTENILHBIX TOTPEIIHOCTEH H3MEPEHHI
¢bm3nyeckux BenuuuH. OnEHKa MPaHuUI] MOTPEITHOCTEH.
HccnenoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MATHUTOB, CBOMCTB
(beppOMarHeTHKOB.
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JemoHcTpauu.
KaptrHa 1nuHWIA WHIYKIMH MAarHUTHOTO IIONISL  IIOJIOCOBOTO U
MOJKOBOOOPA3HOTO  TMOCTOSHHBIX ~ MarHUTOB. KapTwHa  NHHUHA

MarHUTHOM WHAYKIUH TONS [UIMHHOTO TIPSMOTO TIPOBOAHWKA U
3aMKHYTOTO  KOJIBIIGBOTO  TIPOBOJHHUKA, KATYIIKA C  TOKOM.
B3anmopeticTBre AByX MPOBOIHUKOB ¢ TokoM. Cria Amrepa.

OmnpeneneHne yCIOBUI MPIMEHUMOCTH MOJIEIN OTHOPOIHOTO
MarHUTHOTO TIOJIS.

45.

Cuna JlopeHua, ee HampaBlIieHHE U MOJYJb. J[BrKeHUE 3apspKEHHOM
YaCcTHUIBl B OJHOPOJIHOM MAarHUTHOM moje. Pabora cunbl Jlopenna.
MaruutHoe mone B BeulecTBe. DeppomarHeTuku, Imapa- u
JUaMarHeTuku. TeXHUYecKue YCTpOHWCTBA M TEXHOJIOTHUYECKUE
MIPOLIECCHI: NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
TECTeP-MYIBTHUMETpP,  DIEKTPOABHTATENh  SIKOOHW,  yCKOpHTENIH
3JIEMEHTAPHBIX YACTHII.

JemoncTpanuu.

JeiictBue cunbl JlopeHlla Ha HWOHBI 3JeKTpoiura. HabmoneHue
JABMIKCHU IMyYKa 3JICKTPOHOB B MAarHUTHOM II0JIEC. HpI/IHHI/IH [[eﬁCTBI/IH
3JIEKTPOU3ZMEPHUTENHLHOTO MPUOOPA MATHUTOAIEKTPUIECKON CHCTEMBI.

OnpezeneHye HanpaBJIeHUs] UHAYKIUH MarHUTHOTO TOJIs
IIPOBOJHMKA C TOKOM, CUJIbl AMriepa u cuibl Jlopenna. M3yuenue
KapTHHBI JIMHUI HHAYKIUH MarHATHOTO TOJI MOJIOCOBOTO
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB, JJIMHHOTO MPSMOTO
MIPOBOJHHKA, 3aMKHYTOT'0 KOJIBLIEBOTO IPOBOIHHUKA, KATYIIKH C
TokoM. OOBSICHEHNE B3aNMOACHCTBUS IBYX MPOBOJHUKOB C TOKOM,
neiicTBus cuibl JlopeHna Ha HOHBI AnekTposuTa. HabmoneHue
JABMKCHUS ITYyYKa 3JICKTPOHOB B MAIrHUTHOM I10JI€C. HSy‘IeHI/Ie
MPUHINIIA ASHCTBUS JIEKTPON3MEPUTEIBEHOTO Tprdopa
MarHUTOAIEKTPUYECKON CHCTEMBI. PellleHne pacuéTHbIX 3a1a4 ¢
SIBHO 3aJTaHHOM M HESIBHO 3aJaHHON (hPU3UUCCKON MOJIEIIBIO C
HCTIONIb30BAaHNEM OCHOBHBIX 3aKOHOB U (pOPMYII IO TEME
«MarsnuTHOe 1oje». Pemenne KadecTBEHHBIX 33/1a4, TPEOYIOMuX
MIPUMEHEHHUs] 3HAaHUU 110 TeMe «MarHuTHoe moJye».

OO0BsACHEeHHE YCTPOMCTBA U MPUHIUINA ASHCTBHUS 3IEKTPOMArHuTOB,
TecTepaMyJIbTUMETPa, dNeKTpoABUraTens SIkobu, yckoputenen
3JIEMCHTAPHBIX YaCTHUL.

OOBbsicHeHnE TMPUMEHCHHUA TOCTOSIHHBIX MarHUTOB

JlaGopaTopHbIe 3aHATHS

46. HccnenoBanne MarHUTHOTO OIS IIOCTOSTHHBIX MarHUTOB.
HccnenoBanue cBOWCTB (heppoOMarHeTHKOB.
HccnenoBanue 1efcTBUSI OCTOSHHOTO MarHUTA Ha PAMKY C TOKOM.

47. W3mepenue cunsl Ammepa.
W3yueHne 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIBI TOKA.
Omnpenenenre MarHUTHONH MHAYKIIMK HA OCHOBE U3MEPEHUSI CHIIBI
Awmriepa.

4.5 | DnextpomarnutHas | 6/4/2 | Ypok
MHAYKIMA. 48. ITotox BekTopa MarmuTHOM wHAYKIMH. JJC waayknun. 3akoH | IIpoBeneHwe mcciemnoBaHMS 3aBUCUMOCTEH (DM3UUECKUX BEIHUIHH U

anekTpomMarHuTHOW uHAykiuu @apaned. BuxpeBoe snekTpuueckoe
nonie. Toxku ®yko. DJIC MHAYKIMH B MPOBOJHUKE, JABUXKYIIEMCS B
OJHOPOJHOM MarHUTHOM IIOJIE.

TexHuueckue  ycTpoWcTBa U

TCXHOJIOTHYCCKHUEC IMPOUECChI:

OIIBITOB IO IIPOBEPKE HpCZlHO)I(eHHOﬁ TUIOTE3bI TPU U3YUCHUU
SIBJICHUA BHGKT‘pOMaFHHTHOﬁ UHAYKIHWU. OHpC)IGJ'ICHI/Ie WHAYKOHH
BUXPEBOT'O MArHUTHOT'O TIOJIA.

49




WHAYKIIMOHHAS T1€9b, COJICHOW, 3aIUTa OT JJIEKTPU3ALUN TEN TMPH
JIBHOKCHHH B MArHUTHOM TI0JIC 3EMIIH.

JemoncTpanuu.

HabmoneHne sSBICHNS 3IIEKTPOMAarHUTHOW WMHAYKOWH. VccnemoBanne
3apucuMoctd OJIC MHAYKOHU OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
notoka. [IpaBumo Jlenma. [Tagenue MarauTa B allOMIHHAEBOH (MeTHOM)
TpyOe.

49, Karymka WHOYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. JSIBieHue
CaMOUHYKIIUH.
TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE  IMPOLECCHI:
MHIYKIMOHHAS T€4Yb, COJICHOW[, 3alIUTa OT 3JICKTPH3ALUH TEN IPU
JBIDKCHUU B MArHUTHOM I0JI€ 3€MITH.
Jemonctpanuu.
SIBneHME CaMOMHTYKIUH.

50. OHeprust MarHUTHOT'O TOJIA KaTyUIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE

oJe.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
WHIYKIMOHHAS TI€Yb, COJICHOW[, 3aIlUTa OT AJICKTPH3AIHUU TN TIPH
JIBIOKEHMH B MAarHUTHOM I10J1€ 3€MIIH.

JemoncTpanuu.

UccnenoBanue 3aBucumoctu JOJIC caMOMHIYKLIMH OT CKOPOCTH
M3MEHEHUS CHIIBI TOKA B LIENH

OmnpenencHre aOCOMOTHBIX U OTHOCUTEIBHBIX MTOTPEITHOCTEH
n3MepeHnH (PU3NUECKUX BEIUYHH.

OreHKa IrpaHUIl OTPEIIHOCTEN. DKCIIePUMEHTAIbHOE H3yUeHHE
npasuia JIenna.

HccnenoBanne siBICHUS CAaMOMHIYKINH, 3aBucuMocTa DJ1C
CaMOUHAYKIMH OT CKOPOCTH U3MEHEHHsSI CUIIbI TOKA B LIETH.
W3ydyenue najeHyss MaruuTa B alFlOMUHHEBOW (MeIHOM) TpyOe.
COopKa MOIEIH IIEKTPOMarHUTHOTO TeHepaTopa.

Pewmenne pacuéTHeIX 3a7a4 ¢ SIBHO 3aJaHHOM U HESBHO 3aJJaHHON
(bU3UIECKO MOAENBIO C NCTIOJBL30BAHIEM OCHOBHBIX 3aKOHOB 1
(bopMyn 1o TeMe «DNEeKTPOMarHuTHast MHYKIIUS.

Pemenne ka4ecTBEHHBIX 33/1a4, TPEOYIOINX IPHUMEHEHHUS 3HAHUN
0 TeMe «DJIEKTPOMAarHUTHAST MHIYKIHS».

O0bBsACHEHHE OCHOBHBIX TIPUHIUIIOB ﬂeﬁCTBHX TCXHUYCCKUX
YCTPOHCTB M TEXHOJOTMYECKHUX TPOLIECCOB, TAKUX KaK:
MHIYKIIMOHHAS T1€9b, COJICHOM/I, 3aIlNTa OT JIEKTPU3AIINHU TeJI IPU
JBU>KCHUH B MAarHuTHOM I10JI€ 3emin.

PaOra B rpynmnax npu o0CyXJeHUH BOIIPOCOB MEXKIIPEAMETHOTO
Xapakrepa (HarmpuMmep, 1o TeMe

«ONEKTPOMAarHUTHBIC SIBJICHUS B IPUPOJIC))

IIpakTueckue 3aHATUSA

51.

‘ OHpCI[eJ'II/ITL HHAYKIOHWIO BUXPEBOI'O MAaroiuTHOIO I1OJIA.

JlabopaTopHbIe 3aHATHS

52. HccnetoBanue SBICHAS SIEKTPOMArHUTHOM HHIYKIIAH.
HccretoBanue SBICHHUS CAMOWHTYKITHH.
53. COopka MOIes M JIEKTPOMArHUTHOTO FeHepaTopa.
Pa3nen 5. Koied0anus u BOJIHBI.
5.1 | Mexanuueckue 2/2 | Ypok
Konebanus 54, KonebarenbHas cucrema. CBo6oHBIE KosteOanus. ['apMoHHUecKue IpoBeicHHE KOCBEHHBIX N3MEPEHHH, UCCIIEIOBAHMS 3aBUCUMOCTEN

kosnebanus. KnunemaTnueckoe M TMHAMUYECKOE OTIHCaHNE.
DHepreTunieckoe onrucanue (3aKOH COXPAHESHUST MEXaHMIECKOM
SHepruu). BeIBOJ TMHAMHYECKOTO OMMUCAHUS TAPMOHHYECKIX
KOJICOAHUH U3 WX YHEPTeTUICCKOT0 U KHHEMAaTHIECKOTO OIHCAHHUS.
Awmmmutyna u pasza konedanuidi. CBsI3b aMIUTUTYIBI KOJIEOAHMA
WCXOJTHOW BEJIMYHMHBI C aMIDTHTYIAaMH KOJICOaHHU €€ CKOPOCTH U

MeXIy GU3NIECKUMHU BETHINHAMHE U OIBITOB IO IIPOBEPKE
MIPEUIOKEHHOM TUIIOTE3Bl IPH H3YYCHNHN KOJIeOaHUH HUTSHOTO
IIPY>KUHHOI'O MasTHUKOB, BBIHYKJIEHHBIX U 3aTyXaIOIIUX
MeXaHW4ecKuX Kosnebanuid. OnpenenenHue abCOMOTHBIX U
OTHOCHTEIIBHBIX MTOTPEIIHOCTEH U3MEPEeHNH (PU3NIECKUX BEITMINH.
Onenka rpanui norpemHocteld. HaGmonenne He3aBUCMMOCTH

50




yckopenust. [leprona n wacrota konedanuid. [lepron Mambrx
CBOOOAHBIX KOJI€OaHMI MaTeMaTH4IecKoro MasTHUKA. [lepron
CBOOO/HBIX KoJIeOaHUH MPYKUHHOTO MasiTHUKA. [ToHsTHE O
3aTyxalolux KojnebaHusax. BeiHyxaeHHble konebanus. PesonaHc.
Pe3onancHas kpuBas. BnusHue 3atyxanus Ha BUJ pe30HaAHCHOU
KpPHUBOH. ABTOKOJICOAHMSI.

TexHnueckue ycTpoHCTBa U TEXHOIOTMYECKHE POLIECCH: METPOHOM,
Yackl, Kauelll, My3bIKaIbHBIE HHCTPYMEHTBHI, cericmorpad.
JemoncTpanuu.

3amnmck KosebaTebHOTOo JABIKeHus . Ha0moneHe He3aBuCHMOCTH
MepHro/ia MalbIX KoleOaHHii Tpy3a Ha HUTH OT aMIUIUTY/IBL.
HccnenoBanue 3aTyXaronIux KoieOaHUH 1 3aBUCHMOCTH TIEpHoia
CBOOOTHBIX KOJICOAHUH OT CONPOTUBICHUS. MccnenoBanue KoneOaHui
rpy3a Ha MacCHUBHOW MPYXHHE C 1IEbI0 (OPMUPOBAHUS
MPE/ICTABICHUH 00 HICaTbHON MOJIEIH MIPY>KUHHOTO MAasiTHUKA. 3aKOH
COXpaHEHHMs SHEPTUH NPH KOJEeOaHUIX TPpy3a Ha MPYKUHE.
HccnenoBanue BEIHYKICHHBIX KojeOaHuid. HaGmonenue pe3oHaHca.

MEPHO/ia MaNIbIX KOJIEOaHHH Tpy3a HA HUTH OT aMIUTUTYIBI.
OKcnepuMeHTaNbHas IPOBEPKA 3aKOHA COXPAaHEHUS YHEPTUH IIPH
KosieOaHMsIX Tpy3a Ha npyxuHe. HaOmoneHre pe3oHanca.
OmnpezeneHue yciaoBU NPUMEHUMOCTH MOJIEIN MaTeMaTHYECKOrO
MasTHHKA ¥ HACAIBHOTO MPYKUHHOTO MasTHHKA. Permenne
pacuéTHBIX 3a/1a4 ¢ SIBHO 3aJJaHHOM U HESIBHO 3alaHHOMN
(U3UYECKOi MOENBIO C UCTIOJIL30BAHHEM OCHOBHBIX 3aKOHOB U
¢dopmyn o Teme «MexaHndeckne KojebaHus». Pemenne
Ka4eCTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMECHEHHS 3HAHUH 110 TeMe
«Mexanndeckue konebanus». OObsICHEHUE YCTPOUCTBA U
NPUHIUIA ISHCTBUS METPOHOMA, YacoOB, KadyeJiel, My3bIKalbHBIX
HHCTPYMEHTOB, ceficmorpada. Mconb3oBanue [T-TexHOMOTHIA TIpH
paGOTe C JOIIOJHUTCIBbHBIMHU HCTOYHHUKAMH I/IH(i)OpMaI_[I/II/I Imo TCMC,
UX KPUTUYECKUN aHAJIHN3 U OLIEHKAa JTOCTOBEPHOCTH

JlabopaTopHBIe 3aHATHS

55.

H3mepenue neprosia cBOOOIHBIX KOJIEOaHUIT HUTSHOTO U IIPYKUHHOTO
MAasiTHUKOB.

H3y4yeHue 3aKOHOB JIBIKCHUS Tella B X0/1e KOJIeOaHUH Ha yIpyrom
HOJIBECE.

W3yueHne ABMKEHHUS HUTSTHOTO MasTHHKA.

[IpeoGpazoBanye 3HEPTHUN B MIPY>KUHHOM MasTHHKE.

HccnenoBanne yObIBaHUS aMILIMTY/IbI 3aTyXalOMUX KOJICOaHHH.
HccnenoBaHue BBIHYKIEHHBIX KOJIeOaHMI.

5.2

DNEeKTPOMarHUTHBIE
KosebaHus

6/2

Ypoxk

56.

KonebarensHelit KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHNUS B
uleaJbHOM KoneOateapHOM KoHType. Popmyna Tomcona. Casisb
aMIUTUTYIbl 3apsfa KOHICHCATOpa C aMIUIMTYIOH CHJIBI TOKa B
K0JIe0aTeIbHOM KOHTYpe. 3aKOH COXpaHCHHUsS SHEPrHU B HACATLHOM

KoJieOaTeIbHOM KOHTYp€C. 3aTyxaIOH.II/I€ QJICKTPOMAruMTHBIC
KoJicOaHusl. BLIHy)K,HCHHI)Ie JJICKTPOMAruuTHLIC KOJIeOaHus.
Texunueckre YCTpOﬁCTBa u TCXHOJIOTHYCCKHUEC IMPpOUECChI:

3JIEKTPUYECKUN
aNIEKTpoIepeay.
JemoHcTpauu.
CBOOOTHBIE DJIEKTPOMArHUTHBIE KoJeOaHus. 3aBUCUMOCTh YaCTOThI
CBOOOITHBIX KOJICOAHUH OT HHIYKTUBHOCTH M EMKOCTH KOHTYpA.

3BOHOK, TCHEpATop MNEPEMEHHOI0 TOKa, JIMHUU

[IpoBeneHne KOCBEHHBIX U3MEPEHUM U UCCIIEJOBAHUS
3aBHCUMOCTEH (PU3NICCKUX BEIMYUH TP U3yICHUH
3JIEKTPOMArHUTHBIX KOJIeOaHUIl 1 1eneil mepeMeHHOro TOKa.
Omnpenenenre abCOMOTHBIX U OTHOCUTEIBHBIX MTOIPEIIHOCTEH
n3MepeHnit pusnueckux BennurH. OeHKa rpaHHmIl ITOTPEIIHOCTEH.
Wzydenue ycTpoiCcTBa U IPUHIIKTIA eHCTBUSA TpaHCchopMaTopa.
Habnromenue 3neKTpoMarHuTHOTO pe3oHaHca. M3yuenne
OCITWJIJIOTPaMM JJIEKTPOMArHUTHBIX KoJieOaHwid. Perenue
pacu€THBIX 3a/1a4 C SIBHO 33JaHHON U HESBHO 3aJJaHHON
(U3UIECKO MOJIENBIO C HCIOTB30BAHNEM OCHOBHBIX 3aKOHOB U
(dhopmyt 1o TeMe «DJIeKTPOMAarHUTHBIE KoJeOanus». Penenne
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OcuuiIorpaMMel 3JI€EKTPOMarHUTHBIX Koliebanuii. ['eneparop
He3aTyXaroMIrX 3JEKTPOMArHUTHBIX Koyiebanuit. Mozens
3IEKTPOMATHUTHOTO TeHEPAaTOpa. BRIHYKIEHHBIE CHHYCOUIAIbHbIE
KoJieOaHus.

57.

MOoOMmHOCT NEPEMEHHOTO TOKAa. AMIUIMTYZHOE M JAEHCTBYIOLIEE
3HAYCHHWE CHJIBI TOKA W HANPsDKCHUS TMPH  pasiuvHoil  (opme
3aBUCUMOCTU TEPEMEHHOI0 TOKa OT BpeMeHdu. CHHycOuIaIbHBIN
MepeMEeHHbI TOK. Pe3ucTop, KoHIEHCATOp U KaTyIlIKa MHIYKTUBHOCTH
B IeNM CHUHYCOMAAIBLHOTO MEPEeMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsbrkeHU

TexHuyeckue  yCTpOHCTBA U TEXHOJOTUYECKUE  TPOLECCHI:
SJEKTPUYECKUI 3BOHOK, TEHEpAaTop MEPEeMEHHOTO TOKA, JIMHUU
3JeKTporepenay.

JemoncTpanuu.

Pesucrop, karynrka HHAYKTUBHOCTH B KOHICHCATOP B IICTIN
MIEPEMEHHOTO TOKa. Pe30HaHC Mpu NMOCIe10BaTENbHOM COSTUHEHUH
pe3ucTopa, KaTyluIkd HHAYKTUBHOCTH M KOHJIEHCATOPA.

58.

WneaneHblii  TpaHChOpMaTop.  DKOJNOTMYECKHE  PUCKH  TIPH
MIPOU3BOJICTBE 3JEKTPOIHEPTUH. Kynerypa HCIIOJb30BAHUS
3JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HMU.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
SJEKTPUUYECKUI 3BOHOK, TE€HEpaTop MEpeMEHHOTO0 TOKa, JIMHHUU
3JIEKTpoIepeay.

JemoncTpanuu.

YCTpoiicTBO M IPUHIHMIT eicTBUS TpaHchopMaTropa. Moaens THHUN
3JIEKTpOIIepeIavn.

KaueCTBEHHBIX 3a/1a4, TPEOYIOMUX MPUMEHEHHS 3HAHUH 110 TEMe
«DIeKTpoMarHuTHEIE Konebanusn». CpaBHEHNE MEXaHUIECKUX U
AJIEKTPOMArHUTHBIX KoJjicOaHui. OOBsICHCHUE YCTPOWCTBA U
MPUHITUIA ASUCTBH AIEKTPHUYECKOr0 3BOHKA, TEHEpaTopa
MIEPEMEHHOTO TOKa, JIMHUH 371eKTporiepenad. OnpenenecHue
YCIIOBHI IPUMEHUMOCTHU MOJICIIH UCATBHOTO KOJIe0aTeIbHOTO
KOHTYpa. AHAJIU3 U OLICHKA MOCIIEICTBUI NCIIOIb30BaHUS
Pa3IMIHBIX CIIOCOO0B MPOM3BOICTBA AMEKTPOIHEPTHUH C MTO3UIIHH
HKOJIOTHYECKOM OE30MacCHOCTH; PEACTaBICHUH O paIliOHAIEHOM
MPUPOIOIOIH30BAHUH (B TPOIIECCE MOATOTOBKH COOOICHUM,
BBIMOJIHEHU TPYMIIOBBIX POCKTOB)

JlabopaTopHbIe 3aHATHS

59. W3yuenue tpancopmaropa.
HccnenoBanue mepeMeHHOr0 TOKa Yepes3 MOCIeJ0BaTENbHO
COCIIMHEHHbIE KOHICHCATOP, KaTYyIIKy H PE3UCTOP.
HccnenoBanne pabOThl HCTOYHUKOB CBETA B IEITH IEPEMEHHOTO TOKa.
5.3 | Mexanuueckue u 41212 | Ypoxk
;giiTI}:OMar HUTHBIC 60. MexaHHUUecKre BOJHBI, YCIOBUS HX pactpoctpanenus. [lonepeunsie n | HaGmomenne o6pa3oBaHus u pacpOCTPAHSHHUS IOTIEPEYHBIX 1

MPO/IOJIBHBIE BONHBL [lepros, CKOpPOCTh pacHpoOCTpaHEHUS U IJIHHA
BosHBL. CBOMCTBa MEXaHMYECKHMX BOJIH: OTpPaKEHHE, IPeJOMIICHHE,
naTepdepenusa u audpaxmusa. 3Byk. CKOpocTh 3ByKa. ['pOMKOCTH
3Byka. Bricotra Tona. TemOp 3Byka. IllymoBoe 3arps3HeHne
OKpY’Karollen cpeabl.

MIPOIOJIBHBIX BOJIH, OTPAKECHUS U MIPEIOMIICHUS, HHTEPhEPEHIINN U
JTUPaKINU MEXaHUIECKHUX BOJIH, aKyCTHYECKOT'0 Pe30HAaHCa,
CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYJIOW ¥ YaCTOTOM
KosebaHuii. Vi3ydeHnue cBOMCTB yIbTpa3ByKa U €ro MPUMEHEHHS.
HccnenoBanue CBOWCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPaXXEHHUE,
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TexHu4yecKre yCcTporcTBa M MPAKTUISCKOE MPUMEHEHHE: MYy3bIKAIbHbIC
WHCTPYMEHTEHI, pajap, paIuonprHeMHHUK, TeIeBU30D, aHTEHHA, Teae]oH,
CBU-mieus, yapTpa3ByKOBas IHATHOCTHKA B TEXHUKE U MEIUIIMHE.
JemoncTpanuu.

O06pa3oBaHNe U PACIIPOCTPAHEHUE TTOTIEPEUHBIX U POIOIBHBIX BOJH.
Komnebumommeecst Te0 kKak HCTOYHUK 3BYKa. 3aBHCUMOCTH JITHHBI
BOJTHBI OT YaCTOTHI KoJicbanuii. HabmroneHue oTpakeHus u
MpeJIOMIICHUS MEXaHUYeCKUX BOJIH. HaOmonenue natepdepeHnuu u
JTU(PPAKIIU MEXaHUIECKUX BOJIH. AKYCTHYCCKHI pe3oHanc. CBoicTBa
yIIbTpa3ByKa U ero npuMeHenue. HabmroeHue cBs3u IPOMKOCTH
3BYKa U BBICOTBI TOHA C aMIUTUTYIOH M 9YacTOTOM KOJIeOaHUH.

61.

YcnoBus H3TydeHHS HIIEKTPOMArHUTHRIX BOJH. B3anMHas opreHTanus
BEKTOPOB B AJIEKTPOMArHUTHOH BodHE. CBOICTBA AIICKTPOMArHUTHBIX
BOJIH: OTpakKCHHUE, NPEIIOMIICHHE, MOJSApHU3anns, WHTepPEpeHIHS U
TU(ppaKus.

[TpumeHeHne 1eKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. [IpuHIMITBI
paILI/IOCBHSI/I U TCIICBUACHUS. Paauonoxaum{. 3J'ICKTpOMaI‘HI/ITHOC
3arpsi3HEHUE OKPYKAOIIEH CPe/Ibl.

TexHuyeckue ycTpoicTBa U NPaKTUYECKOE IIPUMEHEHHUE: MYy3bIKAJIbHbIE
HHCTPYMEHTBI, pajap, paIuonpHEMHUK, TEICBU30D, aHTCHHA, TelIe(oH,
CBU-mieup, yapTpa3ByKOBas IHATHOCTHKA B TEXHUKE U MEIUIIMHE.
JemoncTpanuu.

OO6HapyxeHne HHPPAKPACHOTO U YIBTPa(hHUOICTOBOTO U3ITYICHUI.
UccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE,
npeoMIICHHUE, TOJSIPU3AIHs, AudpaKis, HHTepPEePEHIIHS.

MPEeJIOMIICHHE, TONApU3anns, TU(PAKLIS, HHTCPEPCHIHSL.
ObHnapyxeHne HHPPaKPaCHOTO U YIbTPa(HOICTOBOTO U3ITYICHHUI.

CpaBHEHNE MEXaHNIECKUX M JICKTPOMAarHUTHBIX BOJH.
OnpezeneHue yciIoBUil IPUMEHUMOCTH MOJIEJIN TapMOHUYECKON
BOJIHBL. PellieHne kauecTBeHHBIX 3a/1a4, TPEOYIOIUX IPUMEHEHUS
3HaHMH 10 TeMe «MexXaHMIECKHE U 3JIEKTPOMArHUTHBIE BOJTHBD».
N3yuenue napamMeTpoB 3ByKOBOW BOJIHbI. M3yueHue
pacnpoCTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OOBsicHEHHE YCTPOICTBA U MIPUHIMIIA JEHCTBHUS MY3bIKaJIbHBIX
MHCTPYMEHTOB, Pafapa, paIuonprHEMHIKA, TEIEBU30PA, AaHTCHHBI,
tenedona, CBY-neun. OObsSCHEHUE yIbTPa3BYKOBOH AUArHOCTHKU
B TeXHUKE U MeaunuHe. Mcnons3oBanue IT-TexHonoruii mpu
paboTe ¢ IOTOTHNUTEIbHBIMI HCTOYHIKAMHU HHPOPMAIIMH TI0 TEME,
MX KPUTHYIECKUI aHAIN3 U OIIEHKA JOCTOBEPHOCTH. AHAIU3 H
OIIeHKa IOCNIEACTBUI IIIyMOBOTO U 3JIEKTPOMAarHUTHOTO
3arpsiI3HEHUSI OKPYXKAIOMIEH CpeIbl C MO3UIMH IKOJIOTHIECKOH
0€301acHOCTH; NIPECTaBICHUH O palliOHAIBHOM
IPUPOOIONB30BaHUH (B Hpolecce IOArOTOBKU COOOIICHUI,
BBITIOJTHEHUHU I'PYIIIIOBBIX HpOCKTOB)

HpaKTI/I‘IGCKI/Ie 3aHATHA

62.

IIpodeccuonaLHO OPUEHTHPOBAHHOE COJepPsKaHUe: HAOTIONATH
9JIEKTPOMAarHUTHBIA PE30HAHC.

JlabopaTopHbIe 3aHATHS

63. W3ydenune mapaMeTpoB 3ByKOBOH BOJTHBIL.
W3ydenue pacripocTpaHeHHS 3BYKOBBIX BOJH B 3aMKHYTOM
MIPOCTPAHCTBE.
5.4 | Onruka. 8/2/2 | Ypoxk
64. [IpssmonmHEHOE pacpoCcTpaHeHne CBeTa B ogHOpomHOU cpene. Jlyd | HaOmiomeHue onTHIeCKUX SBICHHUH, TPOBEIEHNE KOCBEHHBIX

cBeta. ToueuHblii HMCTOYHMK cBeTra. OTpakeHHEe CcBeTa. 3aKOHBI
oTpakeHHs cBeTa. [locTpoeHne H300pakeHUI B IUIOCKOM 3€pKale.
Cdeprueckue 3epkana. [IperomiieHue cBeTa. 3aKOHBI TPEIOMIICHUS
cBeTa. AOCONIOTHBIH TIOKa3arellb mpernoMieHus. OTHOCHTEITBHBIN
MoKa3aTeib MPEJIOMIICHHUS.

M3MEpEeHUH, NCCIIeTOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIMINH U
OTIBITOB TI0 TIPOBEPKE MPEIOKEHHOHN TUTIOTE3bI TP N3YICHUH
SIBIIGHUH TIPEJIOMJIEHUSI CBETa Ha TpaHUlIe pa3Jiena IBYyX Cpel,
MPEJOMIICHUS CBETa B COOMPAOIIECH U pacCeHBAIOIICH JIMH3AX,
BOJTHOBEIX CBOWCTB cBeTa. HaOuoieHre MoTHOTO BHYTPEHHETO
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ITocTosSTHCTBO YaCTOTHI CBETA M COOTHOILICHUE AJIMH BOJIH IPH IIEPEXOE
MOHOXPOMAaTHYECKOTO CBETA YePe3 TPAHUILY pas3jesia ABYX ONTHIECKUX
cpen. Xon sydeit B mpusme. CIoXHBIA cocTaB Oenoro csera. L[Ber.
IlonHoe BHyTpeHHee oTpaxeHue. IlpenenbHBIl Yroa MOJHOTO
BHYTPEHHETO OTPaKECHHS.

TexHn4eckue ycTpoiicTBa M TEXHOJIOTWIECKUE MPOIIECCHI: OUKH, TyIIa,

MIEPUCKOI, (poToammapar, MHKPOCKOI, MPOCKIMOHHBIN ammapar,
MPOCBETICHUE ONITUKH, BOJIOKOHHAS OTITUKA, AU(PPAKIMOHHAS PEIICTKA.
JeMoHcTpanuu.

3aKoHBI OTpaXkeHUs cBeTa. MccienoBanne NpeoMIeHHs CBETA.
HabmrogeHne moaHOro BHYTPEHHETO OTPakeHHUs. Moenb CBETOBOAA.
HccnenoBanue xoa CBETOBBIX ITyYKOB Y€pE3 IUIOCKOMAPALIETbHYTO
IUTACTHHY U IPU3MY.

65.

Cobuparoniie u pacceuBaroniue JuH3BL. ToHKas yimH3a. DOKycHOE
paccTOSIHUE M ONTHYECKas CHIa TOHKOH JHMH3BL. 3aBHCHMOCTb
(hOKYCHOTO PAacCCTOSIHUSI TOHKOH c()epHuecKoil TMH3EI OT €€ TeOMETPHH
1 OTHOCHUTEJIBHOI'O IOKA3aTells IPENTOMIICHHS.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMUECKUE NPOLIECCh: OUKH, JIyIa,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOCKIMOHHBIA ammapar,
MPOCBETICHUE ONTHUKH, BOJIOKOHHAS ONITHKA, TU(PPAKIIOHHAS PEIIeTKa.
JemoHcTpanuu.

HccnenoBanue cBOWCTB N300paKeHH B JIMH3AX.

66.

VYBenuueHnue, n1aBaeMoe JMH30M. XOJ Jy4a, IPOLIeIUIero JUH3Y HOJ
MPOU3BOJIBLHBIM YIJIOM K €€ IJaBHOM omnrtudeckoil ocu. [loctpoenue
M300paKeHU TOYKM UM OTpe3ka TpsMOH B coOHparommx U
paccemBaroNIMX JUH3aX M UX CHUCTeMax. Paspermraromas crmocoOHOCTD.
['na3 xak ontuueckas cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOW ONITHUKH.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMUECKUE NPOLIECChI: OUKH, JIyIa,
mepuckor, (Qoroamnmnapar, MHKPOCKOI, NPOCKIHOHHBIN ammapar,
MPOCBETICHUE ONITHKH, BOJIOKOHHAS OTITUKA, AU(DPaKIMOHHAS PEIICTKA.
JemoncTpanuu.

Mopnenn MUKpOCKOMa, Teneckoma. HabOmomgeHne uWHTepQepeHInN
cBeTa. HabnroieHre BETOB TOHKUX IUIeHOK. HabmrogeHue mudpakuuu
cBeta. Usywenme  aubpaknwoHHON — permetkn.  HabmoneHue
MUPPAaKIUOHHOIO  CHekTpa. HaOmroneHwe — QUCIIEpCHH  CBETA.
Ha6mronenne mnonspuzanuu cBera. [IpuMeHEHWE TMOSPOUIOB IS
M3y4YeHHS MEXaHUYECKUX HaNpPKEHUH.

3aKoHBI OTpakeHUs cBeTa. lcciaemoBaHWe TMPEIOMIICHUS CBETa.
HaGmoienne mosHOTO BHYTPEHHETO OTpakeHWs. MoJienb CBETOBOJA.
HccnenoBanue xoja CBETOBBIX IMYYKOB 4Hepe3 IJIOCKOMapallIebHYIO

OTpa)KeHHs, U3y4eHHe MoJeNu cBeToBoa. Ilomydyenne
N300pakeHNs B CHCTEME U3 IIJIOCKOTO 3€pKalia U JINH3bI, B CHCTEME
u3 AByX nHH3. KOHCTpyHpoBaHKE TEIECKOMUYECKUX CUCTEM.
W3ydenne noasipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH
JIV3IIEKTPUKA, U3ydeHUE HHTEP(EPEHIINH Ta3ePHOTO H3TyICHIUS Ha
JIByX wesix. [TomydeHne criekTpa n3ny4eHus: CBEeTOANO0 A IPH
MOMOIIX TU(PaKIMOHHON pelnéTku. PerieHne pacu€THbIX 3a1a4 ¢
SIBHO 33/IaHHOM M HESIBHO 3aJ]aHHOMN (hPU3NUECKON MOJIENBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopMyIt 1o Teme
«OnTrkay. PeleHne kauecTBEHHBIX 3a1a4, TPEOYIOIIHX
IpUMEHEHHUs 3HaHui 1o TeMe «OnTHkay. [loctpoenue u pacuér
n300paKeHHH, CO3JaBaeMBIX IIOCKAM 3€PKajIoM, TOHKOH JIMH3O0M.
Onpenenenue ycinoBuil IPUMEHUMOCTH MOJIENIN TOHKOW JIMH3BI;
TpaHuUI] IPIMEHUMOCTH T'eOMeTpHYecKor onTHkH. OOBsICHEHHE
0COOCHHOCTEH MPOTEKAHMUS ONTHYECKUX SBICHHH:
nHTephepeHnny, ANPPAKIHH, TUCIICPCHH, TTIOJTHOTO BHYTPEHHETO
otpaxeHust. OObSACHEHHE yCTPOWCTBA U IPUHINIA ASHCTBUS
OYKOB, JIYIIbI, IEPUCKOIIA, oTOaIIapara, MUKPOCKOIIA,
MPOEKLMOHHOTO armnapaTa, TuQppaKMOHHON PemETKY,
BOJIOKOHHOH onTuku. OObsICHEHNE MTPOCBeTIIeHNs: onTuku. Pabora
B TpyIIax Npu 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
XapakTepa (Hampumep, 1o reMe «CBETOBBIE SIBICHUS B IPUPOJIE»)
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IUIACTHHY U Tpu3My. MccnenoBanrne cBOWCTB M300pakKeHU B JIMH3AX.
Mopnenn MuKpockora, Teneckomna. HabmogeHne uHTEpQepeHINN
cBeta. HaOmroeHne 1iBeToB TOHKMX IUIeHOK. Habmrogenue mudpakamnu
cBeta. U3yuenme  aumdppaknmoHHOM — pemetkn. — HabGmonenune
IUQPAaKIMOHHOTO  cHekTpa. HaOmromeHwe — OucIiepcHd  CBETA.
Habmonenne monmspu3annu cBeTa. lIpuMeHEeHWE MOJSAPOHIOB IS
W3YUYCHHSI MEXaHUYCCKUX HATIPSIKCHUH.

67.

Unrepdeperuust  cBeta. KorepeHTHble  HCTOYHHKH. Y CIOBHS
HaOMIOJCHUSI MaKCHMYMOB M MHHHMYMOB B HHTep(EpEHIHOHHOI
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [IpHMephl KilacCHYeCKUX
UHTEP(YEPEHIMOHHBIX CXEM.

TexHHYECKHE yCTPOHCTBA M TEXHOJIOTHYESCKUE MIPOLECCHI: OUKH, JIyIa,
nepuckorn, (Goroammapar, MHKPOCKON, IPOSKIHMOHHBIH —ammapar,
NPOCBETIICHUE ONTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIHOHHAS PEIIeTKa.
JemoHcTpanuu.

Habnronenue untepdepenunu cBera. HaOmioJeHHE IBETOB TOHKHUX
wieHok. Habnronenne nudpakiun ceera. M3yuenune audpakimoHHON
pemietku. HaOmonenne nudpakumonHoro cnekrp. HaOmonenue
qucrepcun cBera. HaOmromeHue mosspusalui cBeta. lIpuMeHeHue
HOJIIPOUJOB IJISl U3YYEHHs MEXAaHMYECKHMX HAIpsKEHUH. YClloBUE
HaOIrOJCHUS TJIaBHBIX MaKCUMYyMOB npu NaJCHUH
MOHOXPOMAaTHYECKOTO  CBeTa Ha  TU(PAKIHOHHYIO  PEIIETKY.
[onspusanus ceera.

TexHHYeCKHe yCTPOHCTBA M TEXHOJIOTHYECKUE MPOLECCHI: OUKH, JIyIa,
nepuckorn, (Goroamnmnapar, MHKPOCKOI, NPOSKIHOHHBIH —ammapar,
NPOCBETIICHUE ONTHKHU, BOJIOKOHHAS ONTHKA, AU(PPAKIHOHHAS peLIeTKa.
JeMoHcTpanuu.

W3zydyenue nudpakuuonHoii pemerku. Habmonenue andpakiimoHHOTO
CIIEKTpa.

HpaKTI/I‘IGCKI/Ie 3aHATHA

68.

[ony4uTh N300paXkeHHs B CUCTEME U3 IIOCKOTO 3epKalia U JINH3bI.
[Mony4yuth H300paXKeHHS B CUCTEME U3 IBYX JIHH3.

Habmrogate audpakimy, uHTEpGEPEHIMM W MOJSIPU3ANUU CBETA.
Hab6mronate qucnepcun.

Hab6mronate 1 uccneoBannu TUGPAKITMOHHOTO CIIEKTPa.

JlaGopaTopHBbIe 3aHATHS

69.

N3mMmepenune nokasaTens NpeOMICHHS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PAacCTOSIHHS OT BEIIeCTBa (Ha
prMepe KAIKUX JINH3).

H3mepenne GpokycHOTO pacCTOSIHUS paCCEUBAIOIINX JIMH3.
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KoHcTpynpoBaHue TeIeCKOMUIECKIX CUCTEM.

W3ydenne mONSIpU3AIMKM  CBETa, OTPAXKEHHOTO OT ITOBEPXHOCTH
TIIRJICKTPHKA.

Wzydenne nHTEpHEPEHINN Ta3ePHOTO H3TyUCHHS Ha JIBYX IIEIX.
M3mepeHue nauHbI CBETOBOW BOJIHBI.
[lomyuenne cmekTpa H3ITyYCHHS
JTU(PPAKIIUOHHON PEIICTKH.

CBETOAMOAAa IpH  IOMOIIU

Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH

6.1

OCHOBEI
crienyajJbHOM
TeOpUu
OTHOCHUTEJIBbHOCTH.

2

Ypok

70.

I'panunbsl mpumeHHMOCTH Kiaccudeckoil wmexaHuku. IloctynaTsl
CHEUAJIbHOM  TEOpUM  OTHOCUTENBHOCTU.  IIpocTpaHCTBEHHO-
BpeMeHHON  wmHTepBai. [IpeoOpasoBanms  JlopeHma.  YcioBue
NpUIUHHOCTH. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHHU M COKpAIIECHHE JIHHBI.

TexHn4eckue  yCTpOWCTBA M TEXHOJOTHYECKHE  IPOLECCHI:
CIIyTHHKOBBIE IPUEMHHKH, YCKOPUTENIN 3apsXKEeHHBIX YaCTHII.

OHeprust ¥ UMITYJIbC PENATUBUCTCKOMN YaCTHIIBL.

CBsI3b MacChl C JHEPTUeil M UMILYIbCOM PEIATUBUCTCKON YaCTHIIBL.
DHeprus Mnoxosl.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
CIIyTHHKOBBIE IPUEMHHKH, YCKOPUTENHN 3apsKESHHBIX YaCTHII.
DKCcHepuMeHT, 1abopaTopHbIe paOOThI, IPAKTHKYM.

OmnpeneneHne WMITYyJIbCA W JHEPTHH PEJIATHBUCTCKHX dYacTHIl (IO
(oTorpadusamM TpeKOB 3apsHKEHHBIX YaCTHI] B MATHUTHOM I10JI€).

[TpoBenenne KOCBEHHBIX H3MEPEHUH UMITYJIbCa U SHEPTHU
PEIATUBUCTCKUX YacTHIl (110 poTorpadusM TPEeKOB 3apsKEHHBIX
YaCTHI] B MAaTHUTHOM I10Ji¢). AHAJTU3 U ONUcaHHue QUIHISCKIX
SIBIICHUH C UCTIOJIb30BaHUEM IOCTYJIATOB CIELHAIBLHON TEOPUH
oTHocuTeNbHOCTH. OOBSICHEHUE IPUHLIUIIA ICHCTBUS
CITyTHHKOBBIX IPHEMHHUKOB, YCKOPHTEJICH 3apsHKSHHBIX YaCTHII

Paznen 7. KantoBas (puszuka

7.1

Kopnyckynsipro-
BOJIHOBOH JTyaJn3M.

4/2

Ypok

71.

PaBHOBeCHOE TemI0BOE M3TyUeHHE (M3TydeHre a0COMOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unotes3a [lnanka o kBaHTax.

®otoHbl. DHeprus u uMITynsc GoToHa. DoToaddext. Ombiter A.T.
CroneroBa. 3akoHBl (Qorodddekra. YpaBHeHHEe OHHINTEHHA LIS
tdoroaddekra. "KpacHas rparumna” porodpdekra. [JapneHue crera (B
YaCTHOCTH, JAaBJICHHE CBeTa Ha a0CONIOTHO MOTJIOMIAIOMIYI0 U
a0COIOTHO OTpaxaronryto moBepxHocth). OnbiTel [1.H. JleGenena.
TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
CHEeKTpoMeTp, (hoTorNeMeHT, (HOTOAATINK, TYHHEIBHBIH MHKPOCKOII,
coJIHeUHast OaTapesi, CBETOUO/I.

JemoHcTpauu.

HccnenoBanue 3aKoHOB BHEIIHETO (oTodhderTa

[IpoBeneHne KOCBEHHBIX U3MEPEHHA, MCCIICIOBAHNS 3aBUCHMOCTEN
MEXIy GU3NISCKAMU BETUUMHAME TIPY U3YUCHHUH SIBIICHUS
dotorddexra. Onpenenenne aOCOTOTHBIX K OTHOCUTENBHBIX
MOTPEIIHOCTEH m3MepeHn pu3ndecKkux BenndrH. OIeHKa TpaHuIl
norpemHocTeld. Pemenne pacuéTHBIX 3a1a4 ¢ SBHO 3aJaHHOH U
HESIBHO 3aaHHON (hPU3UUECKOM MOJICIIBIO C UCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (popMyIt 1o TeMe «KBaHTOBBIC SBICHHY.
PerreHne kauecTBEHHBIX 3a/1a4, TPEOYIOIIUX MIPUMEHCHHS 3HAHUHA
o TeMe «KBaHToBBIE siBICHUS». OnpeienieHne yCIOBHA
MPUMEHUMOCTH KBaHTOBOW MOJIETH CBeTa. AHAJIN3 KBAHTOBBIX
MIPOLIECCOB C UCIMOJIb30BAHUEM YpaBHEHUSI DUHIITEHHA 1J1s
dboTorddhekra, MpUHITUTIA COOTHONICHHH HEOTIPEAESIEHHOCTH
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72.

Bomuer ne bpoiinsa. JimuHa BomHBI ne bpoins u pasmepsl o0yiacTu
JIOKAJIN3aINH JBIDKYIIEHCS YaCTHIIBI.

Jdudpakius smekTpoHOB Ha Kpuctamiax. Crnenmdrka mM3MepeHHd B
Mukpomupe. CooTHOIEHHS HeolpeaeneHHocTel [ eitzendepra
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
CIEKTPOMETP, (HOTOIEMEHT, (POTONATUNK, TYHHEIBHBIH MHKPOCKOTI,
COJIHeuHast 6arapest, CBETOJHOI.

JeMmoHcTpanuu.

HccnenoBaHue 3aBUCUMOCTH COTIPOTHUBIICHUSI MOJTYIPOBOIHHKOB OT
OCBEIIEHHOCTH.

Ceerommnon. ConHednas 6aTapes.

Ieiizendepra. OObsACHEHNE PUHITUTIA TEHCTBUS CIIEKTPOMETPA,
¢doro3nemenTa, GOTONATINKA, TYHHEIHPHOTO MUKPOCKOTIA,
coJTHeuHOU OaTtapeu, cBeToaunozaa. Mcnons3oBanue IT-TexHOMOTHIA
npu paboTe ¢ IOMOTHUTEIBHBIMU HCTOYHIUKAMHU HH(POPMALIUH 110
TeMe, UX KPUTUICCKUN aHaJIH3 U OLIEHKA TOCTOBEPHOCTH

JlabopaTopHbIe 3aHATHS

73. HUccrnenoBanne potope3ncTopa.
N3mepenue nocrosauHoi [1naHka Ha OCHOBE HcClieJOBAaHUSA
dhoroaddekra.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA Y€pe3 CBETOANO OT
HaIpsKEHUSL.

7.2 | Ousnka aroma. 2/2 | Ypok

74. OmBITEI IO WCCIENOBAaHHUIO CTpOeHHs aroma. llmanerapHas mozens | OmnperneneHue ATMHBI BOJIHBI Ta3epHOTO M3MydeHus. Habmonenne
aToma Pesepdopna. JIMHEMYAThIX CIEKTPOB. McciieoBanye ClieKTpa pa3peKeHHOIO
[Mocrynarsr bopa. M3ny4yenue u noriomieHre GOTOHOB MPU IEPEX0/ie | aTOMapHOI0 BOAOPO/a U U3MEpEHHe MOCTOsIHHOM Pundepra.
aTOMa € OJIHOT'O YPOBHS SHEPIUU HA JPYTOM. W3ydeHnue ycTpoiicTBa U ACUCTBUSI CUETUNKA HOHU3UPYIOLIUX
Bunsl ciextpoB. CriekTp ypoBHEH 3HEpruH aToMa BOAOPOAA. gactuil. OnpezaeneHre yCIOBHH MPUMEHIMOCTH MOJIEITH aTOMa
CroHTaHHOE M BBIHYXKJIEHHOE M3NyueHue cpera. Jlazep. Pezepdopna. O6bsicHEHNE PUHITUIIA JEHCTBUS CIIEKTPOCKOTIA,
TexHndeckue  yCcTpOWCTBA M TEXHOJOTHUECKHE  IPOLECCHI: | Jia3epa, KBAHTOBOTO KOMITbIOTEpa. AHAJIN3 KBAHTOBBIX ITPOLIECCOB
CIEKTPAJIbHBIN aHaN3 (CIIEKTPOCKOI), J1a3ep, KBAaHTOBBIM KOMIBIOTEpP. | Ha OCHOBE EPBOTO M BTOPOTO TocTyaaroB bopa
JemoHcTpanuu.
Monens omeita Pesepdopaa.
HabmoneHne mMHEHYaTHIX CIIEKTPOB.
YcTpoiicTBO M IEHCTBHE CUETYNKA HOHN3UPYIOLINX YaCTHII.
OnpezeneHye ATHHBI BOJHBI Ja36pHOTO H3ITyUEHHS.

JlabopaTopHbIe 3aHATHS

75. HabmoneHne THHEWYaToro CreKTpa.
HccnenoBanue cekTpa pa3peKeHHOT0 aTOMapHOTo BOAOPOJAA U
M3MepeHue MMOCTOSTHHON Punbepra.

7.3 | dusnka aTOMHOTO 6/2/4 | Ypok
inpan 76. Hyxnonnas monens sinpa ['eitzenoepra-Banenko. 3apsin sapa. [IpoBenenue n3MepeHN paTuOAKTHBHOTO (hOHA C

Maccosoe uncio aapa. M3oTomnsl.
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2JIEMEHTaPHBIX
YacTHII.

PannoakTuBHOCTE. Anbda-pacnan. DIEKTPOHHBIA U TO3UTPOHHBIH
Oera-pacman. ['aMma-m3mydeHme.

3aKOH paAN0aKTUBHOTO pacmaja. PagroakTuBHBIE H30TOIBI B
npupozae. CBoHCcTBa HOHM3UPYIOMIETO H3TydeHHs. Brimsaue
PaaroaKTHBHOCTH Ha KUBBIC OpraHu3Mbl. EcTecTBeHHBIN (OH
u3nydyeHus. Jlozumerpus.

77.

DHeprus CBs3U HYKIJIOHOB B sizipe. SnepHble cuibl. JledexT Macchl
sapa.

Snepubie peakuuu. [lenenue u cuHTes saep. SnepHble peakToph.
IIpo6memsl yIpaBIsIeMOTO TEPMOSIEPHOTO CHHTE3a. DKOJIIOTHIECKUE
ACTICKTHI Pa3BUTHSA AACPHON SHEPTETHUKH.

78.

MeToabl peTucTpalvy U UCCIIEIOBAaHUS IIEMEHTAPHBIX YaCTHII.
DyH1aMEHTAJIbHbIE B3aUMOJICHCTBUA. bapHOHBI, ME30HBI U JICITOHBI.
IIpencraBnenue o CtangapTHOH Mozenu. KBapk-TarooHHast MOAETb
anpoHoB. Pusnka 3a npeaenamu CranaapTHoit Mojenu. TemHas
MaTepHsl U TEMHas SHePIHs.

EnuncTBO M3nueckoil KapTHHBI MHpA.

UCIIOJIB30BAaHHUEM JIO3UMETpa U UCCIIEA0BaHHE TPEKOB YacTHI] (110
TOTOBEIM (hoTorpadusim). M3ydeHue moriiomeHus 0eTa-4acTuIl
amomuHneM. OrpeieseHne yCIoBHH IPUMEHUMOCTH MOZEIN
ATOMHOTO 51/Ipa. AHAJIN3 U ONHMCAHKE SAEPHBIX peakuuii ¢
UCIIONB30BAaHHUEM ITIOHATHI MacCOBOE YHCIIO U 3apsil Sapa, SHEPTHs
CBSI3M s7]pa, 3aKOHOB COXPaHEHHMs 3apsiia, MacCOBOTO YHCIIa U
SHEPTHH B SJCPHBIX PEaKIUsX, 3aKOHA PaJANOAaKTHBHOTO pacraa.
OO0bsCHeHHe IPUHLMIIA ASHCTBHS 103UMeTpa, KaMepsl Buibcona,
SIEPHOTO PEeaKTopa, TEPMOSIEPHOTO peakTopa, aTOMHOH OOMOHI,
MarHUTHOPE30HAHCHOW ToMOrpaduu. AHAIN3 M OLIEHKA BIMSHUA
PaIMOAKTHBHOCTH Ha )KUBBIE OPIaHU3MBI, & TaK)Ke HOCICACTBUI
Pa3BUTHS AACPHOI SHEPTETUKH C MO3UIMH IKOJIOTHIECKOH
0e30MacHOCTH; IPEICTaBICHUN O PallIOHAILHOM
IPUPOOIIONB30BaHUH (B HpolEcce IOArOTOBKU COOOICHU,
BBITIOJTHEHHS TPYIIIOBBIX IPOCKTOB)

HpaKTI/I‘ICCKI/Ie 3aHATHA

79.

HUccrnenoBanne TpekoB 4acTHII (TI0 TOTOBBIM (OTOTpadusim).

80.

Uccnenoranue PaauoOaKTUBHOTO q)OHa C UCIIOJIb30BAHHUEM JO3UMETpPA.

JlabopaTopHbIe 3aHATHS

81. ‘ Nzydenwne noraomieHus 6eTa-4acTUll ATFOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKH

8.1

DIeMEeHTBI
ACTPOHOMHH H
acTpopH3uKH

8/2

Ypok

82. Oransl pa3BUTHS ACTPOHOMHUH.
[lpuknagHoe ¥ MHPOBO33PEHUYECKOE  3HAUYEHHE  ACTPOHOMHH.
[TpumeHMMOCTh  3aKOHOB ~ (GUM3UKH Il  OOBSICHEHHST TPUPO/IbI
KOCMHUYECKHX OOBEKTOB. METO/bl aCTPOHOMHYECKHX HCCIIEIOBAHHIA.
CoBpeMeHHbIe OINITHYECKUE TEJIECKOTIBI, PalUOTENECKOTIBI,
BHeaTtMocdepHas actpoHomust. Buz 3Be3iHoro Heba. Co3Besus, spKue
3BE€3/Ibl, TUIAaHETHI, NX BUIUMOE JBHKECHHE.
ConHeuHas cucrema.

83. ConHeuHas cucTema.

Comnne. ConHedHast akTHBHOCTD. VMctounuk sHeprun CostHIa 1 3Be3 1.
3Be3/1bl, UX OCHOBHBIC XapaKTePHCTHKHU. Jlmarpamma '"CrieKTpaIbHbIA
TJIABHOH  ITOCIIEIOBATEIHHOCTH.
TJIaBHOM
nocienoBatenbHOCTH. BHyTpeHHee cTpoenue 3Be3n. CoBpeMEHHBIE

3Be3 Bl
CBETUMOCTR" I

KIacC - CBETHMOCTH'.

3aBucuMocTs  "Macca - 3BE3/I

HaGmonenue 38é3qH0r0 HEOa HEBOOPY)KEHHBIM TJ1a30M C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX NIPWIOKEHUN AJIs1 ONIPEACIICHUS
TMIOJIOXKEHHsI HEOECHBIX 00EKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3se3us CeBepHOTo nosymapus u spkue 38é3apl. Habmonenue B
Teneckon JIyHsl, MIaHeT, TYMAHHOCTEHN U 3BE3IHBIX CKOTLICHHM.
VY4actue B AUCKYCCHU O POJIM ACTPOHOMUU B COBPEMEHHOM
KapTUHE MUpa, B IPAKTUYECKOU JESATEILHOCTH YEJIOBEKA U
JlaJIbHEHIIeM HayYHOTEXHUYECKOM pa3BUTHU. [loaroroBka
COOOMIeHNH 0 METO/IaX MOTYUSHNS HAYIHBIX aCTPOHOMHYECKUX
3HaHUM, OTKPBITHAX B COBPEMEHHOM acTpoHoMuM. [Ipumenenue
OCHOBOIIOJIAralOIUX ACTPOHOMUUYECKUX MOHATHI, 3aKOHOB U
TEOpHH JUIsl aHAIN3a U O0BSICHEHHS (PM3HMUECKUX MPOLIECCOB,
MPOUCXOSAUIUX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B
MEXXTalakTHUECKOH cpejie, IBIKEHUS] HEOECHBIX Tell, SBOJIOINT
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NPEACTABJACHNAS O IMPOUCXOXKACHHWH W dBororuu CoJHIA M 3BE3..
DTanel )XKA3HU 3BE3I.

84. Muneunsrtit [TyTs - Hamma ['anaktuka. [Tomosxenne u nemkenne ConHIla B
l'anaktuke. Tumbl ramaktuk. Pannoramaktuku u kBaszapsl. UepHble
IIBIPHI B SIIPax TaJIAKTHK.

85. Bcenennas. Pacmmmpenne Bceenennoit. 3akon XaO6mna. PasOeranue

ranakTuk. Teopust bonbmioro B3psiBa. PennkroBoe u3nydeHue.
MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.
Hepemennsie nmpobi1eMbl aCTpOHOMHH.

3BE31 U Becenennoi

IIpakTuueckue 3aHATUSA

86.

IIpodeccuonaibHO OPHEHTHPOBAHHOE COAepKAHMEe: HAOIIONATh
3BE3THOTO HeOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX NPUIIOKEHUH IS OIIpeesIeHHS TOI0KEHHS
HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOTO MoJTyIIapus U spKue 3Be31bl1.

HaGmonenust B Teneckon JIyHbl, m1aHeT, TyMaHHOCTEH 1 3BE3/IHBIX
CKOIUICHUH

Pa3nen 9. ®dusnyeckuii NpakKTHKYM

9.1

dusnueckuii
MPaKTUKYM

2

Ypok

87.

Crioco0b1 n3MepeHust PU3NIECKUX BEIMYNH C HCIIOIB30BAHIEM
AHAJIOTOBBIX U IIU(POBBIX U3MEPHUTEIBHBIX PHUOOPOB U
KOMITBIOTEPHBIX JIATYNKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTH M3MEpeHUH (pU3NIecKuX BenmdrH. OIeHKa TPaHuI]
HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHUN 3aBUCUMOCTEN
(hM3MYeCKHUX BEIMYUH, TPOBEPKA MPEATOKEHHBIX THIIOTE3 (BRIOOD U3
paboT, OIMMCAaHHBIX B TEMATHIECKHUX pa3zenax " DKCIepUMEHT,
nabopaTopHbIe PabOTHI, MPAKTHKYM").

[TpoBenenne KOCBEHHBIX H3MEPEHHUH, HCCIIEIOBAHUN
3aBUCHMOCTEH (PU3NIECKUX BEJIMYMH, IPOBEPKA MPEJIOKEHHBIX
rurnote3 (BeIOOp U3 paboT, ONMMCAHHBIX B TEMAaTHYECKHUX pa3zeax
«YYeHNYEeCKUH 3KCIIEPUMEHT, TabopaTopHbIe PabOTHI,
MIPAaKTUKYM))

Pasnen 10. O6o01marwmee noBTopeHmne

10.
1

Oo6o0maroniee
ITOBTOPEHHE

2

Ypox

88.

O06001menre 1 cucTeMaTH3alys CoAepKaHus pasJielioB Kypca
"Mexanuka", "MonexynspHas ¢pusnka U TepMOIUHAMHKA",
"OnexkrponnHamuka”, "Konebanus v BoaHb!", "OCHOBBI CHIEIIMATLHOM
Teopun oTHocuTenpHOCTH", "KBaHTOBas usmka', "DIeMeHTH
ACTPOHOMMH U acTpopu3nKu'".

Ponb ¢pusukn 1 acCTpPOHOMHUU B IKOHOMUIECKON, TEXHOJIOTUIECKOM,

VYuactue B IUCKYCCHHU O pOJH (PM3UKH ¥ aCTPOHOMHH B Pa3IMUHBIX
cdepax nesiTesbHOCTH yenoBeka. [loaroroska cooduiennii o mecre
(r3nYeCcKO KapTHHBI MHUpa B Psy COBPEMEHHBIX ITpECTaBICHUI
0 npupo/ie. BrimonHeHne yueOHbIX 3a1aHIH, IEeMOHCTPUPYIOIINX
OCBOEHHE OCHOBHBIX IOHATHH, (PU3UIECKUX BEITMYMH 1 3aKOHOB
Kypca QU3UKH
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COLIMAJIbHON M 3THYECKOH chepax AesSTeIbHOCTH YeJIOBEKa, POiIb U
MecTo QU3UKU M aCTPOHOMUH B COBPEMEHHOM HayYHOH KapTHHE MHPA,
3Ha4YEHHE ONHCATEIbHON, CUCTEMATH3UPYIOIIEH, 00BSICHUTEILHON U
MPOTHOCTUYECKON (QyHKUMH (PU3HMUECKOil TeOpuH, poiib HU3NUECKOI
TeopHuH B (OPMHUPOBAHNH TIPEICTABICHIUH 0 (pU3HUIECKON KapTHHE
MHpa, MECTO (M3HYECKON KapTHHBI MUPA B OOLIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUI O IPUPOJIE.

Koncynbrammm no 20 89. Benenwue. Llenn n 3aga4un n3y4eHUs] OCHOB IPOEKTHOH JESTEIHHOCTH.
MHIHBUNTYTEHOMY 90. DOpMYIPOBKA TEMbI HHAUBHIYAIBHOTO IIPOEKTA.
MIPOEKTY
91. OmnpenerneHne THIIA IPOEKTa; GOPMYIHPOBKA HUIEH, IEH
HPOCKTUPOBAHUS
92. HM3ydeHre HCTOYHUKOB HEOOXOMMO HH(OPMAIIH, OTPaOOTKa METOZIOB
nioucka napopmarmu B VHtepreTe. CocTaBieHue IiaHa TeKCTa.
93. Brimucku u3 TekcTa, IUTHPOBAHUE TEKCTa, TIOMETKU B TEKCTE.
94. OdopmiieHre TUCBMEHHON YaCTH MPOCKTA.
95. [TonBenenue NTOroB.
96. [IpaBuna oopmieHHE pE3yIbTaTOB, IPE3CHTAIMS TPOCKTA
97. OT4eT 0 X0/e BBIIOJHEHHS IIPOCKTA.
98. VYnpapneHne U3MEHEHUSIMU U 3aBEPILICHHE TPOEKTa
Koncynpramnus 2 99. Koncyneranus (mepes 3K3aMEHOM )
[Ty0nnuHas 3amuTa 6 [IyOnnyHas 3aniuTa MHAMBUIYAIbHOTO IPOSKTA
WHJMBUYaILHOTO
NPOEKTa
CamocTosTenbHas pabora 39 | BrIMoNHEHHE HHAMBULYAJIBLHOTO NPOEKTA
12 | MoaroroBka K 3aUUTe MHAMBUIYAIEHOTO MPOEKTA
12 IoAroToBKa K 3K3aMeHy
IIpomesxyTouHas 4
aTrectaiys B popme
9K3aMeHa
Bceero: 271
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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 Qu3uku ocHamieH HEO0OXOJUMBIM J1ab0paTOPHBIM
000py/I0BaHUEM JIJIsl BBIMOJIHEHUS YKa3aHHBIX B Mporpamme 1o Qpu3rke MpakTHYeCKUX paboT u
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUSL.

JleMoHCTpallMOHHOE O0OpyIOBaHHE O00ECleYrBaeT IOCTAHOBKY IIEPEUHCICHHBIX B
nporpamMMe 1o (M3MKe KIIOYEBHIX AEMOHCTpALMK AJIS MCCIECNOBAHUS M3YyYaeMbIX SIBICHUNA U
MPOLIECCOB, AMIUPUUYECKUX U (PyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaboparopHoe oOOpymOBaHUE MJIs MPAKTUYECKHUX paboT cHOpPMUPOBAHO B BHJE
TEMaTHYECKUX KOMIUIEKTOB U 00ECIIEUYEHO B pacyeTe OJHOTI0 KOMIUIEKTA Ha ABYX 00y4YaronInXcs.
Temarnueckue KOMIUIEKTBI JaOOpPAaTOpHOro OOOpYAOBaHUS IIOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX
CHCTEM B BHJIE IIU(PPOBHIX Ta00paTOpuid.

[Iporpamma yueGHOro npeamera Ousnka peanusyercss B yueOHoM kabunere Ousuku, B
KOTOPOW UMEETCSI BO3MOXKHOCTh 00ECTIEUUTh CBOOOIHBIN H0cTyn B UHTEpHET BO BpeMst yueOHOTO
3aHATUA U B IEPUOJ BHEYUEOHOM NESTEIHLHOCTH 00YJarOIINXCS.

O6opynoBanue 1a00paTopun U pabOYNX MECT JIA0OPATOPHH:

— 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»,  «MEXJAYHapoJaHAas  CHCTEMa  SAWHHIl  CH»,
«repuoauyeckas CUCTeMa XHMHUYECKMX dieMeHTOB 1. M. MenzgeneeBa», MOPTPETHI
BBIJIAIOIINXCS YICHBIX-(DHU3UKOB M ACTPOHOMOB);

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

— JlabBoparopHoe ob6opynoBaHue (0011er0 Ha3HAYCHUS U TEMAaTHIECKHUE HAaOOpHI);

— 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,
JOTYIIEHHBIX K MCITOJIb30BAHUIO TIPU pealM3alliil UMEIOMIUX TOCYJapCTBEHHYIO aKKPEIH TAIHIO
00pa30BaTeNbHBIX NPOrPaMM HA4ajgbHOrO OOIIEro, OCHOBHOI'O OOIIEro, CperHero oOIIero
00pa30BaHUs OpPraHM3ALUSAMH, OCYIIECTBISIONIMMUA OOpa30BaTEIbHYIO JEATEIBHOCTh U
YCTAHOBJICHHSI MTPEJEIIBHOTO CPOKA MCIIOJIB30BAaHMS UCKIIOUEHHBIX YU€OHUKOB, YTBEPKJIEHHOTO
npukazom MunnpocBemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHIOCTE
Poccun 01.11.2022 N 70799).

Crynentam  Kommemxa  obecmedeH  gmoctyma k  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 PECYPCOB, JOMYIICHHBIX K
UCTIONB30BAHUIO  TIPU  pealld3allii  MMEIONIMX  TOCYAapCTBEHHYIO  aKKpPEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
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o0Opa3oBaHUs, YTBEPXKACHHOTO mpukazoM Munnpocsemenuss Poccum 18.07.2024 N 499.
(3apeructpupoBano B Munrocte Poccun 16.08.2024 N 79172).
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