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OAOBPEHO
IIpeIMETHON (LIMKIIOBON) KOMHUCCHUEN €CTECTBEHHO-HAYYHOI'O [IUKJIA.
IIpencenarens I1(L)K

W — A.A. OcmaHoBa

ITporokon Nel ot 30 aBrycra 2024 r.

Pabouas mporpamma ydebHoro mpeamera OVIIn.06 dusumka pa3paboTaHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  roCyJapCTBEHHOTO  00pa3oBaTeNIbHOTO  CTaHAapTa  CPEIHEro
npodeccuoHaabHOro obpaszoBanus 1o cnemuaibHocTH 29.02.10 Koncrpymposanue,
MOJIEJIMPOBAHUE M TEXHOJOTUSl M3TOTOBJICHMS M3JENUI JIETKON MPOMBIIUIEHHOCTH (IO
BUJaM), YTBEPXKICHHOTO MpHKa3oM MuUHHUCTEpPCTBa 00pa3oBaHMs W Hayku Poccuiickoii
Oeneparnun Ne 443 ot 14 uronst 2022 r., (3apeructpupoBan MUHHCTEPCTBOM FOCTUIINH PO
1 urons 2022 r. N 69121);

benepanbHOrO0 TOCYIAPCTBEHHOTO OOPa30BaTENbHOIO CTaHAApTa CpPEJHEero oOIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO mpukazoM MuHHCTepcTBa 00pa3oBaHUS W HAyKU
Poccuiickoit ®eneparnuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

noyioxkeHnit degepanbHON 00pa30BaTEIILHON IPOrPaMMBI CPETHETO 00IIIEero 00pa30BaHuUs,
yTBEpKACHHONW npukazoM Munnpocsemenuss Poccun ot 18 mas 2023 r. N 371
(3apeructpuposano B Muntocte Poccun 12 urons 2023 r. N 74228), B 1.4. denepanbHon
paboueii mporpammsl o yayeOHoMy npenmeTy "®dusnka" (yriryOJaeHHbIH YPOBEHbD);

C y4eTOM nonyqaeMoﬁ CIICHUAJIBHOCTH.

B COOTBETCTBUU C pab0YMM Y4E€OHBIM IJIAHOM.

Pa3zpaboruuk:

OcMmanoBa Alimat AnueBHa, npenogasatenb [ BIIOY P/l «TexHuueckuii Kojuieax UMEHN
P.H. AmrypanueBa»

© OcmanoBa Animat AnresHa 2024

© I'BIIOY P/ «Texanueckuii komemk P.H. Amypanuesay 2024
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1. TOSICHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma ydeOHoro npenmera Ousnka npeaHa3HadeHa Uil U3y4eHUs! (PU3UKU
IpU pealu3aluu cpeaHero oomero o0pa3oBaHus B Peienax OCBOCHUS IPOrpaMMbl TOATOTOBKU
cnenuanucToB cpenHero 3seHa 29.02.10 KoncrpyupoBaHue, MOAEIMPOBAHUE U TEXHOJOTUS
U3TOTOBJICHUSI N3JENINH JIETKOH MPOMBIIUIEHHOCTH (II0 BUIAM).

VYuebublii npenmer Pu3nka NpUHAAICKUT NpeIMETHON obnactu EcrecTBeHHO-HAayYHBIE
npeamersl, ®I'OC cpennero oduiero oOpa3oBaHMs, M HM3y4aeTcssi B COCTaBe 00s3aTeNbHbIX
y4eOHBIX IPEMETOB 00111e00pa30BaTEIHHOTO IIUKIIA.

[Ipeamer sBasieTcs npoduIBLHEIM MpeaMeToM obmeodpazobarenbHoro mukia [MIICC3 u
u3yuaercs Ha yriyonenHoM ypoHe @I'OC cpeanero o6uiero o0pa3oBaHus ¢ yueToM crieupuKu
OCBaMBAEMON CIIELUAIILHOCTH.

Pabouas nmporpamma yue6HOTO npeamera Gusuka (yrimyOnEHHbIN ypoBeHb) pa3paboTaHa
Ha OCHOBe TpeOoBaHui K pesyabraram ocBoeHust PI'OC COO, a takxe (penepanbHOl pabouen
POrpaMMbl BOCIIUTAHUSL.

Pabouas nporpamma ydyeOHoro npeamera dusnka gaeT npencTaBlieHHe O LENix, o0men
CTpaTeruy oOydeHUs, BOCIIMTAHUS U PAa3BUTUS O0yJaroIUXcs CpeACTBaMHU Yy4eOHOro mpeaMera
Ous3uka Ha YrIyOJEHHOM YpPOBHE, YCTAaHABIMBAaeT 00s3aTENbHOE MPEAMETHOE COJEp)KaHHeE,
peycMaTpuBaeT €ro CTPyKTYpHpOBaHUE 10 pas3fesiaM UM TeMaM Kypca, JaeT paclpesieieHue
y4eOHBIX YacOB 110 TEMAaTHYECKUM Pa3jiesiaM Kypca 1 II0CIe0BaTeNbHOCTh UX U3YUEHHUS C YIETOM
MEXIIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBs3€l, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

Pabouas nporpamma ydeOHoro mnpenmera Pusnka yriayOJIEHHOIO YpPOBHs MO3BOJISIET
peanu3oBarh 3a1a4d MPo(hecCHOHANBHON OpPHEHTAIMH, HAPABICHO HA CO3JaHHE YCIOBHU IS
IPOSIBJICHUS] CBOMX MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OOydaroluMcs,
KOTOpbIE HEOOXOAMMBI JJIsl TMPOJODKEHUSI 00pa30BaHUsl B OPraHM3ANMAX MPO(ECCHOHATBFHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUAIBbHOCTSIM.

B mporpamme mo ¢u3uke OmpeaesnsroTcs IUIAHHPYEMbIE pe3ylbTaThl OCBOSHHS Kypca
(GU3uKU: JTUYHOCTHBIE, METANpeIMETHbIe, MpeaMeTHble (Ha yriayOieHHoM ypoBHe). HayuHo-
METOI0JIOTUYECKON OCHOBOM Isi pa3pabOTKu TpeOOBaHUI K JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM pe3yibTaTaM 00y4yaroIuXcs, OCBOMBIIMX IPOrpaMMy 10 (U3HKE Ha YIIIyOJICHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-ESITEIbHOCTHBIN MOAXO/.

Pabouas mnporpamma mo (uU3MKE TMpPeroCTaBIsieT BO3MOXKHOCTH Ui pealu3aluu
Pa3IUYHBIX METOAMYECKHUX IMOAXO0J0B K IMpenojaBaHui0 (pU3MKU Ha YriyOJE€HHOM YpPOBHE MpHU
YCIIOBUU COXpaHEHMs 0053aTEIbHOM YacTH COIepIKaHus Kypca.

du3nka Kak HayKa 0 HanOoJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE yUeOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTeMy 3HaHUIl 00 okpyxkaromem mupe. Kypce
GU3MKKN - CUCTEMOOOPA3yIOIIUN JUIsl €CTECTBEHHO-HAYYHbBIX Y4YE€OHBIX NMPEIMETOB, MOCKOJIbKY
(du3nueckre 3aKOHBI JeXaT B OCHOBE MPOIIECCOB U SIBIECHUH, U3ydYaeMbIX XUMHUEH, OHonorue,
dbusndeckoit reorpadueii u actpoHomuei. Mcrnonp3oBaHne n akTHBHOE MPUMEHEHHE (PU3NYECKUX
3HaHUM ONpeNeNuIo Xapakrep M OypHOE pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMHA B cdepe
HHEPreTHKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHMs] HOBBIX MaTepUalioB C 3aJaHHBIMHU
cBoiicTBamu. M3yueHune Gpu3nku BHOCUT OCHOBHOM BKJIa/l B (JOPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTHUHBI MUpa oOyyaroierocs, B GopMupoBaHUEe YMEHUH IPUMEHATh HaAy4YHbII METO/1 TO3HAHUS
IPY BBIOJIHEHUH UMM YUYE€OHBIX UCCIIETOBAaHUM.

Pabouas mporpamMmma ®dusnka MoJI0KeH psAl UAEH, KOTOpble MOXXHO paccMaTpUBaTh Kak
HPUHIUIBI €70 TOCTPOCHHUS.

Wnes uenoctHocTu. B COOTBETCTBUM € HEM KypcC SIBISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOU, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ HEl MaTepual Kypca (U3UKU 00bEMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIsSeTcss (OpMUpOBAHUE MPEICTaBICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.
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Wnea  rymanutapuzanuu. Peanmsanumss  uzaem  OpeanonaraeT  MCIHOJb30BAaHUE
TYMaHUTApHOTO TOTEHIMaNa (PU3MYecKOW HAyKH, OCMBICICHHE CBSI3M DPAa3BUTHS (HU3UKU C
pasBUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTMYECKHMU
npodsieMaMu.

Wnesa npuxnagHoi HanpasieHHOCTH. Kype dusnku yrioy6ieHHOro ypoBHs Ipeanoiaraer
3HAKOMCTBO C IIUPOKAM KPYTOM TEXHMYECKHX M TEXHOJIOTMYECKHX HPUIOKEHUH H3y4eHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCs Ha YypOBHE OOIIMX MPEACTaBICHUM u
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Wnesa sKkonoruszauuu peaausyercst MOCPEICTBOM BBEICHMS 3JEMEHTOB COAEp)KaHU,
IOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXAeHUS MPOOIeM PallMOHAIBHOTO PUPOJIOTIONIB30BAHUS U
9KO0JIOTMYECKOI 0€30MMacHOCTH.

OcBoenne conepKaHHsi MPOrpamMMbl MO (HU3UKE CTPOUTCS HA MPUHIMIAX CHCTEMHO-
NeSITeNbHOCTHOrO mnoxaxoxa. st ¢us3uku peanusanuss 3THX NPUHLMIOB Oasupyercs Ha
UCTIOJIB30BAaHUM CAaMOCTOSITEILHOTO JKCIEPUMEHTa KaK MOCTOSIHHO AEeHWCTBYMOWIEro (akropa
yueOHoro npouecca. [y yriay6ieHHOro ypoBHs - 3TO CUCTEMA CAMOCTOATEIbHOI'0 SKCIIEPHUMEHTA,
BKJTIOYAOWIETO (PPOHTAIIBHBIE OIBITHI IPU U3YYEHHUH HOBOTO MaTepuaa, J1abopaTopHbIe paboOThI
u pa0boThl nmpakTukyma. Ilpu sToM mog paboTramu MPAaKTHKyMa HOHUMAETCs CaMOCTOSITEIbHOE
HCCJIEIOBAHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOrO BUIa 0Oe€3
HOLIAroBOM MHCTPYKIUH.

B paGoueit mporpamme 1o (u3HMKEe cHUCTEeMa IKCIEPUMEHTa, JIAOOPaTOPHBIX paboT u
IOpaKTUKyMa [pe/icTaBleHa eAuHbIM 1epeuHeM. [Ipu 3Tom obecreunBaeTcsi OBJaJIEHUE
00y4aromMMHUCs YMEHHUSMH TPOBOAUTH TMPSMBIE W KOCBEHHBIE W3MEPEHHUsS, MCCIIEOBAHUS
3aBUCUMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO IMPOBEPKE IPEIIOKEHHBIX
THITOTE3.

Bosiblioe BHUMaHME yAENIsSeTCs PEIIeHUI0 PaCUeTHBIX U KaueCTBEHHBIX 3aj1ad. [Ipu 3Tom
JUISL PAacUYeTHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil Mo1eNbI0, O3BOJISIIOIME IPUMEHATh U3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KakK U3
OJTHOTO pasliesia Kypca, TaK W HHTETPUpPYs NMPUMEHEHHE 3HAHUM W3 pasHbIX pasnenos. s
Ka4eCTBEHHBIX 3a/lay I[PHOPUTETOM SBJSIIOTCA 3aJaHMs Ha OObsCHEHUE/TpeacKa3aHue
NPOTeKaHHUs (PU3UYECKUX SBICHUU W TPOIIECCOB B OKPYKAIOIICH JKM3HHU, TPEOYIOIIHe BhIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPaKTUKO-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 CIOCOOHOCTEH;

— Dpa3BUTHE TIPEJACTABICHWH O HAydHOM METO/A€ TIO3HAaHUS W (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

— (dopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yiabTara M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (opMupoBaHHE YMEHUH OOBICHATH SBJICHUS C UCIOJIb30BAaHUEM (U3NYECKUX 3HAHMN U
HaYYHBIX J0Ka3aTeJIbCTB;

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

— Dpa3BUTHE TMPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaaIbHON
NEeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOM, IMOArOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHre 3TuX Ieneil o0ecrneynBaeTcsi peleHHeM CIeAYIOIUX 3a7ay B IMpoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

— TNpHOOpeTeHHEe CHCTEMBbl 3HAHMKW 00 OOHIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, STIEKTPOANHAMUKY, KBAHTOBYIO (DPU3UKY U
AIIEMEHTHI acTPOYU3UKY;



— ¢dopMUpOBaHHE YMEHU IPUMEHSATH TEOPETUYECKUE 3HAHUS AJI1 O0BSICHEHUSI (PU3HUUECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHU B TOBCEITHEBHOM JKU3HU;

—  OCBOEHHE CTIIOCOOO0B peIIeHUs PA3IUYHBIX 33724 C IBHO 33JaHHON (PU3NYECKON MOAECIBIO,
3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHne (PU3MUECKON MOJIENN, COOTBETCTBYIOMIEH
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

— TIOHMMaHWE (PU3NYECKUX OCHOB U TIPUHIIUIIOB JCHCTBHSI TEXHHUYECKUX YCTPOWUCTB M
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSAHUS Ha OKPYKAIOUIYIO CPENY;

—  OBJIQJICHHE METOJaMH CaMOCTOSITeIbHOTO IUIAHMPOBAHHS U MPOBEICHUS (HU3MUECKUX
SKCIIEPUMEHTOB, aHaJlW3a M HUHTEpHIpeTanuu HHQOpMaluM, OmpeAesieHus JOCTOBEPHOCTU
MOJIY4YEeHHOTO pe3yJIbTaTa;

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

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

B coorBerctBun ¢ tpebdoBanusmu PI'OC COO yrayOnaeHHBIH YPOBEHb H3YUCHHS
yuebHoro mpenamera "®dusmka' Ha ypOBHE CpenHEro oomero o0pa3oBaHHUS BHIOHUpPACTCS
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJIKEHHEe 00pa3oBaHMs IO CIEUUATBHOCTIM (DU3HKO-
TEXHUUYECKOTO MPOuIs.

[IpennaraemMsliii B mporpamme 1o (GU3HMKeE MepedeHb JIA00PATOPHBIX U MPAKTUICCKUX padoT
ABIISIETCS PEKOMEHI0BAaHHBIM, IIPETOAaBaTelb JIejaeT BbIOOp MpoBeAeHHs 1a00paTOpHBIX paboT
Y OIBITOB C YYETOM UHAMBUIYATBHBIX OCOOCHHOCTEH 00yUYarOIIIXCSI.

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

B pamkax yriryOieHHOTO ypOBHS M3Y4eHHs (DU3UKH 00CCIICUYMBACTCS IeJICHAIIPABICHHAS
MOJArOTOBKA OOYYaIOIIMXCS K MPOJODKEHHIO oOpa3oBaHusa 1o crneuuanbHoctu 29.02.10
KoHcTpynpoBanue, MOAEIMPOBAHME M TEXHOJIOTMS  WM3IOTOBIEHUS  M3JEIUN  JIETKOU
MIPOMBIIIUICHHOCTH (10 BHAAM).

VYrnyOneHHbld  ypOBEHb M3Y4YeHHs ydeOHoro mnpeamera Pusnka o00ecreunBacT:
MOJArOTOBKY oOyuaronuxes no cnenuansHoctu 29.02.10 KonctpynpoBanue, MOAeIMpOBaHUE U
TEXHOJIOTHS U3TOTOBJICHHS U3/I€ITUH JIETKON MPOMBIIIIICHHOCTH (110 BUAAM), y4aCTHE B TPOCKTHOM
U HCCIEeOBATENIbCKON JIeATENbHOCTH, CBA3AaHHOW C COBPEMEHHBIMU HAMPABICHHUSIMH OTPACIU
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUM, TTOATOTOBKY K YYaCTHIO B OJIMMITHA]IAX.

2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O NIPEJIMETA
®U3UKA (YIJIYBJIEHHBIA YPOBEHD)

JIM9HOCTHBIE PE3YylbTaThl OTPAKAIOT TOTOBHOCTh W CIOCOOHOCTH OOYYaromIMXCs
PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH TMUHOCTH, CHCTEMOU [IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOILIUX TpPaJULIUOHHBIM
[IEHHOCTSAM POCCHICKOTO OOIIEeCTBa, paCHIMPEHUE KU3HEHHOTO OMBITA U OMbITa JESTEIbHOCTH B
mporiecce  peaju3alli  CPEACTBAMH  y4eOHOTO  TpeIMeTa OCHOBHBIX  HalpaBJICHUH
BOCIIUTATEIbHON JESTEIbHOCTH.

B pesynbrare wusydenuss yueOHoro mpeamera dusmka y oOydgaromerocs OyayT
c(hOpMHUPOBAHKI CIEAYIONINE TUYHOCTHBIE Pe3yJIbTAThI:

B cooTBercTBHMM ¢ TpedoBanusamu ®T'OC COO YTo4HeHHbIE JINYHOCTHBIE Pe3yJIbTAThI
®OII COO

TPAXIAHCKOTrO0 BOCIIUTAHUA

—  chopMUpOBaHHOCTH TPAKAAHCKON TIO3UITHH
00yJaroIerocsi Kak akTHBHOTO W OTBETCTBEHHOT'O YJICHA
POCCHIICKOTO 00IIEeCTBA;

—  OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPAB U
00513aHHOCTEH, YBaXKCHHE 3aKOHA U ITPABOIOPSIIIKA;

—  TPUHATHE TPAJAUIUOHHBIX HAIIMOHATHHBIX,

1) TpakJaHCKOTO BOCTIMTAHHUS:

—  copMHPOBAHHOCTH I'PAKTAHCKOHN ITOZUIIH
00y4JaroIerocs Kak akTHBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO
o0111ecTBa;

—  TPUHITHE TPAIAIHOHHBIX
00111euesI0BeYeCKUX TYMaHUCTHYECKUX U
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00111eueII0OBEYECKUX TYMAaHUCTHYECKUX U
JIEMOKPaTH4YECKUX IEHHOCTEH;

TOTOBHOCTH IPOTHBOCTOSTH UACOIOTHH SKCTPEMHU3Ma,
HaI[MOHANN3Ma, KCEHOPOOUH, TUCKPUMHUHAIIIH 110
COLMANIEHBIM, PEINTHO3HBIM, PACOBBIM, HAIMOHATEHBIM
TpHU3HAKaM;

TOTOBHOCTH BECTH COBMECTHYIO IE€STCIFHOCTH B
MHTEpecax rpakAaHCKOro 00IIeCcTBa, y4acTBOBATh B
caMOYIpaBJIeHUH B 00111e00pa30BaTeIbHON OpraHU3aluu
U IETCKO-IOHOIIECKUX OpraHU3alsIX;

yYMEHHE B3aHMO/ICHCTBOBATh C COLMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUH C X (QYHKLIUAMHU U
Ha3HA4YCHHEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM
JIeSITETTHHOCTH;

JIEMOKPAaTH4YECKUX [IEHHOCTEH;
TOTOBHOCTbH BECTH COBMECTHYIO
JIESITETTFHOCTD B MHTEPECaX IPa)kTaHCKOTO
o01IecTBa, y9acTBOBaTh B CAMOYTIPABICHUH
B 00pa30oBaTeIHHON OpraHU3aliy;
YMEHHE B3aUMOJICHCTBOBATH C
CONMAIEHBIMU HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIHSIMH U
Ha3Ha4YeHHEM;

TOTOBHOCTbH K T'YMaHUTApHOH U
BOJIOHTEPCKOM e TeIbHOCTH;

TIAaTPUOTUIECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHHCKON TPaKIAHCKOM
UIACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH iepen PoanHoi,
TOpIOCTH 32 CBOM Kpal, cBoro Poauny, CBOM fA3BIK U
KyJIBTYpY, IPOLLIOE U HACTOAIIEe MHOIOHAIIMOHAIHHOTO
Hapona Poccun;

ICHHOCTHOC OTHOMICHUE K TOCYAapCTBCHHBIM CUMBOJIaM,
HCTOPUYECKOMY U MPHUPOJHOMY HACIIEIHIO, TAMSITHUKAM,
TpaguuusM Hapoaos Poccuun, noctmxenusm Poccuu B
HayKe, ICKYCCTB€, CIIOPTE, TEXHOJOTHX U TPYAE;
uneitHas yOe)XIeHHOCTh, TOTOBHOCTD K CITYXKEHHIO U
3ammTe OTedecTBa, OTBETCTBEHHOCTB 3a €ro Ccyap0y;

2) maTpUOTHIECKOTO BOCIUTAHHUS:

c(hOpMHUPOBAHHOCTE POCCUHCKON
IpaKAAHCKOHN NACHTUYHOCTH, TTATPHOTH3MA;
LIEHHOCTHOE OTHOIICHHE K
rOCyJapCTBEHHBIM CHMBOJIAM,
JOCTUKCHUAM pOCCHﬁCKHX YUYCHBIX B
obnactu pU3NKU U TEXHHUKE;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUA:

OCO3HAaHUC OYXOBHBIX HCHHOCTeﬁ pOCCHfICKOFO Hapoaa,
C(i)OpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUA,
3TUYCCKOI'O ITOBCACHUS,

CIOCOOHOCTH OIICHUBATh CUTYAIUIO U MPUHUMATh
OCO3HaHHEIE PELIECHMS, OPUEHTUPYACH HA MOPAILHO-
HpaBCTBeHHLIe HOprI " IICHHOCTH,

OCO3HAaHUE JINYHOT'O BKJIaJa B IOCTPOCHUEC yCTOIleII/IBOFO
Oynymiero;

OTBETCTBEHHOC OTHOIICHUEC K CBOUM POJAUTEIIAM U (I/IJ'II/I)
APYTUM Y4JIeHaM CEMbHU, CO3JaHUIO CEMbU HA OCHOBC
OCO3HAaHHOI'O MPUHATHUA L[GHHOCTGI\/‘I CEMENHOM KU3HU B
COOTBETCTBUHU C TPAAUIIUAMH HAPOJOB POCCI/II/I;

3) AYXOBHO-HPAaBCTBECHHOI'O BOCTIMTAHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STHIECKOTO TOBEICHHUS;
CIOCOOHOCTH OLICHUBATh CUTYAIHIO U
MIPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSCHh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JIESITeNIBHOCTH yYEHOT0;

0CO3HaHHE JINYHOTO BKJIa/la B IOCTPOEHHE
ycroiunBoro OyayIero;

3CTECTHYCCKOI'O BOCIIMTAaHUA

JCTETUYECKOE OTHOILIEHHE K MUPY, BKIII0Yast 3CTETUKY
OBITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpyZAa ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIOCOOHOCTH BOCTIPUHUMATH Pa3IMYHbIE BUJBI HCKYCCTBA,
TpaJiuLIuU U TBOPYECTBO CBOETO U APYTUX HAPOJIOB,
OILYILATh YMOLMOHAILHOE BO3/IEHCTBUE UCKYCCTBA;
yOEXKIAEHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTH U 00LIecTBa
OTE€YECTBEHHOTO U MUPOBOT0 MCKYCCTBA, STHUYECKUX
KyJIBTYPHBIX TPAAULUI U HAPOIHOIO TBOPUYECTBA;
TOTOBHOCTB K CAMOBBIPA)KEHHIO B Pa3HBIX BUAAX
UCKYCCTBA, CTPEMIIEHUE MIPOSABISATH KA4eCTBA TBOPUECKOM
JIMYHOCTH;

4) 3CTECTHYCCKOT'O BOCITMTAHUA

3CTETHYECKOE OTHOILCHNE K MUPY, BKJIIOYAs
3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILET0
¢u3ugeckoil HayKe;

(I)I/BI/I‘IGCKOFO BOCITMTaHU

c(hOpPMHUPOBAHHOCTH 370POBOTO U He30macHoro odpasa
KU3HU, OTBETCTBEHHOI'0 OTHOLIEHUS K CBOEMY 3/10POBBIO;
MOTPEOHOCTH B (PU3UIECKOM COBEPIICHCTBOBAHUH,
3aHATUSX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;
AKTUBHOE HEIIPHUATHE BPEIHBIX MPUBBIYEK U UHBIX (POPM
MPUYMHEHUS Bpea GU3NIECKOMY B ICUXUIECKOMY
3/10pOBbIO;

5) ¢uznvecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH 3I0POBOTO U
6e3omacHOro 00pa3a KU3HH,
OTBETCTBEHHOT'O OTHOIIICHUA K CBOEMY
3JI0POBBIO, B TOM YHCIIE 33 CUET
cobmoaeHus TpeboBaHUi Oe30MacHOM
9KCIUTyaTaI[K CPEACTB HHPOPMAIIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;




TPYJOBOTO BOCIIUTAHHS:

—  TOTOBHOCTH K TPYAY, OCO3HAHHE LICHHOCTH MAacTEePCTBA,
Tpyznomro0ue;

—  TOTOBHOCTb K aKTHBHOM JESTEILHOCTH TEXHOJIOIHYECKOH
Y COLIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTD
MHULIUUPOBATH, INIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJIHATH TAKYIO ACSTEIHHOCTH;

—  HMHTepec K pa3iuyHbIM chepaM npodeccuoHatbHO
JIeATEeIbHOCTH, YMEHHE Pealn30BbIBATh COOCTBCHHbIC
JKU3HCHHBIC TUTAHbI;

—  TOTOBHOCTH M CHOCOOHOCTH K 00pa30BaHUIO U
€aM000pa30BaHMIO Ha MPOTSHKCHUH BCEH KU3HH;

6) TpyLlOBOTO BOCITUTAHMUSI:

—  HMHTEpEC K passIMuHbIM cepam
podeccHoHaNBHON NEeATEIBHOCTH, B TOM
YUCIIe CBSA3aHHBIM C (U3UKON M TEXHUKOM,
YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oymymeit mpodeccuu u pearn3oBEIBaTh
COOCTBCHHBIC JKU3HECHHBIE TUIAHBI;

—  TOTOBHOCTH M CHHOCOOHOCTH K 00pa30BaHUIO
1 caM000Opa30BaHMIO B 00J1acTH (HU3UKH Ha
NPOTSHKEHUH BCEU JKU3HH;

9KOJIOTUYECKOTO BOCTIMTAHUS:

—  c(hOopMHPOBAaHHOCTH HKOJIOTUIECKON KYJIbTYPEI,
MOHUMAaHHE BIHSHUS COLMAIbHO-9KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON
Cpenbl, OCO3HaHUE ITI00ATBHOTO XapakTepa
SKOJIOTUIECKUX TIPoOIIeM;

—  IUJJaHUPOBAHHUE U OCYLIECTBIICHUE AEUCTBUI B
OKpY>arolleH cpesie Ha OCHOBE 3HaHUA Lieleil
YCTOMYHUBOIO pa3BUTHUs YEJIOBEUECTBA;

—  aKTMBHOE HEIPUATHE ACUCTBUN, IPUHOCSIIUX BPEL
OKpy>Karouiei cpenue;

—  yMEHHe NPOTHO3MPOBATh HEONArONpHsTHHIC
SKOJIOTUYECKHUE MOCIIEACTBUS NPEANTPHHUMAEMBIX
JIEHCTBUH, IPENOTBpAILATh UX;

—  PacCHIMpEHHUE ONbITA AEATEABHOCTH DKOJIOTHYECKON
HaNpaBJIEHHOCTH;

7) 3KOJIOTMYECKOr0 BOCIIUTAHUS:

—  c(hopMHPOBAHHOCTH HKOIOTUIECKOMN
KyJIbTYpBI, OCO3HaHHUE ITI00aIBHOTO
XapakxTepa 3KOJIOTHYECKUX IpooIIeM;

—  IUJIAaHUPOBAHUE U OCYLIECTBICHUE AEUCTBUN
B OKPY’KaIOILIEH cpesie Ha OCHOBE 3HAHMS
eneit yCTOH4HUBOro pa3BUTHS
YeJI0BEYECTBa;

- paclIiMpeHUE OITbITa ACATCIbHOCTU
9KOJIOTHUECKON HANPaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUI 10 (U3UKE;

LIEHHOCTU Hay4YHOTO MO3HAHUS:

—  chOpMHPOBAHHOCTH MUPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U
001IIECTBEHHON PAKTUKH, OCHOBAHHOTO Ha TUAJIOTe
KyJIBTYP, CHOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

—  COBEpIICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKOU
KYJBTYpbI KaK CpPEeICTBAa B3AUMOAEUCTBUS MEXIY JIFOJIbMU
Y TIO3HAHMSI MUPA,;

—  OCO3HaHME LEHHOCTU HAyYHOU eI TeIbHOCTH, TOTOBHOCTh
OCYULIECTBJISATh IPOEKTHYIO U HCCIIEI0BATENBCKYIO
JIeSITENIbHOCTh UHJIMBUYaJIbHO U B TPYyIIIE.

8) eHHOCTH HayYHOTO MO3HAHHUS:

—  c(opMHPOBaHHOCTH MUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTust GU3UUECKOI HAYKH;

—  OCO3HaHME LICHHOCTHU HAay4yHOUI
JeATeIbHOCTH, TOTOBHOCTH B IIpoliecce
n3y4eHus! GU3UKHU OCYLIECTBIISATH
HPOEKTHYIO U HCCIIE0BATENbCKYIO
JeATeIbHOCTh HHIMBUAYAIbHO U B TPYIIIE

B mnmponecce MOCTUIKCHHA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IIpOTrpaMMbl IO
I/IH(l)OpMaTI/IKe y O6y‘IaIOIJ_[I/IXCSI COBCPHICHCTBYCTCA 3MOI_II/IOH3.JIBHBII71 HUHTCIICKT,

npenoiararouii ¢OpMUPOBAHHOCTD!

— CaMOCO3HaHHsA, BKIHOYArOIICro CIIOCOOHOCTh ITOHHUMATh CBOE OMOIIMOHAJIbHOC
COCTOSIHUEC, BUJACTHb HAIIPABJICHUA PA3BUTHA COOCTBEHHOM SMOIMOHAJIbHOM C(bepbl,

OBITh YBEPEHHBIM B ce0€;
— CcaMOperyJupoBaHMs, BKJIIOYAIOIIETO

CaMOKOHTPOIJIb, YMCHUC MNPpUHHUMATDh

OTBCTCTBCHHOCTL 3a CBOC IIOBCICHHC, CITOCOOHOCTH AaalTUpoOBaTbCd K
OMOIHMOHAJIIBHBIM U3MCHCHUAM U IPOSABIIATH FH6KOCTB, OBITH OTKPBITBIM HOBOMY;

- BHYTpeHHCﬁ MOTHBAIINH, BKJ'IIO‘IE[IOH_ICI‘/JI CTPECMIICHUC K JOCTHIKCHUIO LCJIN U YCIICXY,
OIITUMM3M, HMHUIHUATUBHOCTD, YMCHHC HeﬁCTBOBaTL, ucxoada M3 CBOMX

BO3MOKHOCTEH;

— OMIIAaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHHUMATh OMOIIMOHAJIBHOC COCTOSAHUC
APYTrux, YYUTBIBATH €I'0 MMPU OCYIICCTBIICHUN O6H.ICHI/ISI, CIIOCOOHOCTb K COYYBCTBHUIO

" COIICPCIKNBAHUTO,

— COLMAJBHBIX HABBIKOB, BKIIOYAIONIIUX CIHOCOOHOCTh BBICTPAWBAaTh OTHOIICHHS C
JOPYTUMHU JTIOAbMH, 3a00TUTHCS, IPOSABIISATH HHTEPEC U pa3periaTh KOHQIUKTHI.




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

y‘Ie6HH€ I[CﬁCTBPIH, COBMECTHAaAA 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 — CaMOCTOATENHFHO (POPMYITHPOBATE
y4eOHBIMH aKTyaJM3HpOBaTh NpodIieMy, aKTyaJIM3UPOBaTh NpoOIIEMY,
MO3HABATCIbHBIMU paccMaTpUBaTh €€ BCECTOPOHHE; paccMaTpHUBaTh €€ BCECTOPOHHE;
ACHUCTBUAMH: — yCTaHaBJIMBAaTh CYLICCTBCHHBIN IPU3HAK — OIIPENCIIATh LEJIN ACATCIbHOCTH,

3aJaBaTh MapaMeTphl ¥ KPUTEPUH UX
JOCTIDKCHHUS;

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

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

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

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

—pa3BUBATh KPEATUBHOE MBIIIICHHUE
IpU peIeHUH KXHU3HEHHBIX POOIIeM.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHSL:

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

CHOCOOHOCTH U 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
CUTyalusax, B TOM YUCJIC IPU CO3IaHUN
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;

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

— OCYUIECTBJIATH PA3IMYHBIC BUIBI
JIESTEILHOCTH 110 TIOTYYEHUTO
HOBOTO 3HAHWSI, €r0 HHTEPIIPETAILINUH,
MpeoOpPa3oBAHUIO 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 UX JIOCTOBEPHOCTE,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

OCYILIECTBIIATD LICJICHATIPABIICHHBIH TOUCK
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 HOBBIE HIEH, NIPEJIarath
OpHTHHAIBHBIC TIOIXObI U PSLICHHS;
CTaBHUTh NPOOJIEMBI H 3aJa4H, JOIIYCKAIOLIHE
AIbTCPHATHBHBIC PEILCHUS;

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

— AHAJIM3UPOBATH ITOJIYUYCHHBIE B XO€

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

— CTaBHUTh U (OPMYJIHPOBATH

COOCTBEHHEIE 334U B
00pa3oBaTeIbHOM AEATETBHOCTH, 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 MPEeJMETHBIX 00JIacTe;

— BBIAIBHUI'aTb HOBLIC UJICH, IIpCAJIaraTtb

OpPUTHUHAJIBHBIE TTIOAXOBI U
peleHus;

— CTaBUTb HpO6HeMLI " 3a1a4u,

AOITyCKAaromue aJIbTCPHATHBHBIC
peuicHus.

B) paboTa ¢ mH(popMaIHei:

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

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

OIICHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTD
WHPOPMALINH, €€ COOTBETCTBHE IIPABOBEIM U
MOPAaTbHO-3THUYECKUM HOPMaM;
HCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX
1 KOMMYHUKAITHOHHBIX TEXHOJOTHIA B
pellIeHIH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
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 HHGOpMaHY, HHHOPMAITHOHHOH
0€30IMaCHOCTH JIMYHOCTH.

3) pabota ¢ nHOpMAaTHEH:

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

— OLICHUBATH JIOCTOBEPHOCTD
HHpOPMAIINH;

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

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

Osnanenne
YHHBEPCAIbHBIMH
KOMMYHHUKATHBHBIM
H IEHCTBHSIMHU:

a) oOIeHue:

OCYIIECTBJIATH KOMMYHHUKAITNU BO BCEX
chepax KU3HH;

pacro3HaBaTh HeBepOaJbHBIE CPEJICTBA
o01IeHNs1, TOHUMATh 3HAYC€HHE COLIMAIIbHBIX

1) obmmenme:

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

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

BIIQJIETh PA3IMYHBIMH CITOCOOAMH OOIIIECHUS
W B3aHMOJCHCTBHS;

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

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

0) COBMECTHasI ICATCIILHOCTb:

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

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

2) coBMeCTHasl IeATEIbHOCTb:

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

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

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

OsBnazenue
YHHUBEPCaTbHBIMHI
PETYISITUBHBIMU
JNEWCTBUSIMU

a) caMOOpraHu3anus:

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

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

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

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

1) camoopraHu3anms:

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

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

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

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

0) CAMOKOHTPOJIb:

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

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

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

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

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

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

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

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

2) CaMOKOHTPOJIb:

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

HCTIONB30BATh MMPUEMBI peIICKCHI
JUTS OLIEHKH CUTYalllH, BEIOOpa
BEPHOTO PEIICHIS;

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

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

T) IpuHATHE ce0s U qPYTUX JI0ei:

MPUHUMATE ce0s1, IOHUMAasi CBOU
HEJOCTaTKU U JIOCTOWHCTBA;

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

MpU3HaBaTh CBOE MPABO U MPABO APYTUX
JIFOJICH Ha OIIMOKU;

pa3BUBATh CITIOCOOHOCTH TOHUMATh MUD C
TTO3UIUH IPYTOT0 YEJIOBEKa.

3) npuHATHA cebg U IPYTUX:

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

NPU3HaBaTh CBOE TPaBO U IPaBO
JIPYTHX Ha OIMINOKY.

OcBoenue yueOHoro npeamera O@uU3uKa J0JKHO CIIOCOOCTBOBATH (POPMUPOBAHHUIO OOIIMX

KOMIIeTCHIUM

OK 01. Beibupath cmnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;
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OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBAa MOMCKA, aHAIM3a W HMHTEPIpETAlUU
uHpopManuu ¥ MH(OOPMANMOHHBIC TEXHOJIOTMH Ji BHITOJHEHUS 3a7ad MpoQeCCHOHATHHON
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh U pealn30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEIIPUHUMATEIBCKYIO JIeATEIbHOCTh B MpodeccuoHalbHON cdepe, UCIOIb30BaTh
3HAHUS 110 MPABOBOM U (PMHAHCOBOW I'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUX;

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

OK 05. OcymiecTBiasTh YCTHYIO U NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike Poccuiickoit Deepannu ¢ yaeToM 0COOCHHOCTEH COMAIBHOTO M 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

OTHOILICHUN, TPUMEHSATH CTAHAAPTHl AaHTUKOPPYILIMOHHOTO MTOBEIACHUS;
OK 07. CopeiicTBOBaTh COXPaHCHHIO OKPYXKAIOIIEH Cpeabl, PecypcocOepexeHuto,

INPpUMCHATH 3HAHHUA 00 W3MEHEHHH Kiinumara,

MMPUHIHUIIBI

3¢ PEKTUBHO AEHCTBOBATH B YPE3BBIYAWHBIX CUTYALIUX;

OK 08. Mcnons3oBaTh cpeacTBa GU3NIECKON KyIbTYpBI ISl COXPAHEHUS U YKPEIUICHUS
3JI0pPOBBSI B TIpoLiecce MPOPECCHOHATBEHOM JeITEIIEHOCTH U MOJICPKAHUS HEOOXOJMMOTO YPOBHS
($u3MIeCcKoil MOATOTOBICHHOCTH;

OepeXIMBOrO  MPOU3BO/ICTBA,

CootHomenune o0mmx kommereHuuid Pr'OC CIIO 29.02.10 KoncrpyupoBanme,
MO/IeJIMPOBAHME W TEXHOJIOTMSI HM3rOTOBJIEHHMS] H3/1eJUil JIerkoil NMPOMbINLIEHHOCTH (IO
BH/IaM), JINYHOCTHBIX Pe3yJbTATOB U MeTaNpeAMeTHBIX pPe3yJIbTaTOB

OO0mme KoMNeTeHINH

JINYHOCTHBIE pe3yJabTaThbl

MertanpeametHsle pe3yabTathl ®OII COO

32 CYEeT NOHUMAaHHSI POJH
HHPOPMALMOHHBIX

drocC Cro 29.02.10 @OII COO
OK 01. Beibupats 8) neHHocTu Hay4Horo no3HaHus: | OBlNaJieHHe YHHUBEPCAILHBIMU T03HABATEIbHBIMU
CIOCOO0BI pelIeHUs 3a1a4 — c(OpMHUPOBAHHOCTH JEACTBHUAMH:
poheCCHOHATBHOM MHUPOBO33PCHUS, 1) 6a30BbIC JTOTUYCCKUE ACHCTBHS:
ACATCIIbHOCTH COOTBETCTBYIOILIETO —  CaMOCTOATEIHHO (OPMYITHPOBATH U
NPUMEHHUTEINBHO K COBPEMEHHOMY YPOBHIO aKTyaJIM3HpOBAThH MPOOIIEMY, PACCMATPHBATh €€
pa3IUYHBIM KOHTEKCTaM; pa3sBUTHA HAYKH, BCECTOPOHHE;
JOCTHXKEHUAM Hay4YHO- | —  ONpPENENATh LEIU ACATEIbHOCTH, 3a1aBaTh
TEXHUYECKOI0 Iporpecca U IapamMeTphl U KPUTEPUHU UX JOCTHUKEHUS;
001LIeCTBEHHON NpaKTUKH, | —  BBIABJIATH 3aKOHOMEPHOCTHU U IIPOTUBOPEYHS B

paccMaTpruBaeMbIX (PU3NYECKHX SABICHUSX;
pa3pabaThIBaTh IUIaH PELICHUs POOIEMBI C

pecypcos, Y4ETOM aHaJIN3a UMEIOLINXCS MaTEPUAIbHBIX U
MH(DOPMALIOHHBIX HEMaTepUaJIbHbIX PECYPCOB;

HPOTECCOB U | —  BHOCHTH KOPPEKTHBBI B ICSITEIILHOCTD,
MH(OPMAIHOHHBIX OLIEHUBATh COOTBETCTBHE PE3YJIBTATOR LIENISM,

TEXHOJIOTHA B  YCJIOBHSX
mudpoBoil  TpaHchopmarm
MHOrMX  chep  KU3HH
COBPEMEHHOT0 00IIeCTBa;

OLICHMBATh PUCKH ITOCIIEACTBHH JESTEIbHOCTH;
KOOPJMHUPOBATH U BHIIIOIHSITE paboTy B
YCIIOBUSIX PEaIbHOTO, BUPTYaIEHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYS;

OCOSHAHHC HEHHOCTH | paspyBaTh KpeaTHBHOE MBILLIEHUE IPU PELIEHUH
HAy4HOHl  JEATETHHOCTH, KHZHEHHEIX TIPOGIIEM.

TOTOBHOCTE  OCYIUECTBIATE | 9) Ga30Bp1e HCCTEAOBATENBCKUE AEHCTBHS:
TpOCKTHYIO M|~ Brianerh HayuHO TEPMHHOIOTHEH, KIIIOUEBBIMHU
HCCIICA0BATCIIECKYIO TIOHATHAMH ¥ METOJaMH (DM3MUECKOH HAyKH;
JIeATELHOCTD

WHAWBUIYAJIbHO U B ITPYIIIIC.

BIIQ/IETh HABBIKAMHU y4eOHO-UCCIIE0BATEIHCKOM
Y TIPOEKTHOM JESATEIILHOCTH B 00JIaCTH (PU3UKH,
CITOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY MTOMCKY METO/I0B PEILIEHHS
3a7a4 (PU3UYECKOTO COJICPIKAHUS, IPHMEHEHHIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

OCYUIECTBJISATh PA3IMYHbIE BUJBI ACSITEILHOCTH
IO MOJIYYEHHIO HOBOT'O 3HaHUS, €T0
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MHTEPIPETALIH, IPEOOPa30BaHUIO U
NPUMEHEHHUIO B Pa3JIMYHbBIX Y4€OHBIX
CHUTYaLUsX, B TOM YHCIIE IPU CO3TaHUU Y4eOHBIX
MIPOEKTOB B 001aCTH (HPU3HKH;

—  BBIABIIATH IPUYNHHO-CIICACTBEHHBIC CBSA3M U
aKTyaJIN3UPOBATh 33134y, BEIIBUI'ATh THIIOTE3Y
€e peIleHUs, HaXOIUTh apTyMEHTBI 1L
JI0Ka3aTeJbCTBa CBOMX YTBEPXKICHUI, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEILCHHUS;

—  aHaJU3MPOBATH MOJIYYCHHBIC B XOJ€ PEIICHUS
3a71a4M pe3yabTaThl, KPUTHUECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

—  CTaBHUTH U (YOPMYITHPOBATH COOCTBEHHBIE 3a1a4H
B 00pa30BaTeNbHOM ASATEILHOCTH, B TOM YUCIIe
TIPY U3y4YCHHUU (HU3UKH;

—  JaBaTh OLICHKY HOBBIM CHTYalUsM, OLICHUBATh
prOOPETEHHBIH OIBIT;

—  yMeTh [IepeHOCHUTh 3HaHUS N0 (QU3KKE B
MPaKTHYECKYIO 00J1aCTb )KU3HENESTEIbHOCTH;

—  YMETb UHTETPUPOBATH 3HAHUSA U3 PAa3HBIX
MpeIMETHBIX 00IacTel;

- BbIABUTAaTb HOBBIC UACH, IpEAJIaraTb
OpHUT'MHAJIbHBIC TOAXOAbI U PCIICHUA

—  CTaBHUTb NPOOJEMBI H 3aa4H, JOIYCKAIOLIHE
ITCPHATHBHbIC PEIICHUS.

OK 02. Ucnonb3oBaTh
COBPEMEHHBIE CPEJCTBA
TIOWCKa, aHAJIN3a 1
HHTEPIIPETALNH
nHpOpPMALIN 1
nHpopMannOHHbIE
TEXHOJIOTUH JIS
BBITIOJTHEHHS 32714
poheCCHOHATBHOM
JeATEeIbHOCTH;

OBnasieHNe yHUBEPCAIbHBIMH  ITO3HABATECIHHBIMHU

IEUCTBUSIMU:

3) pabota ¢ nHGOpMAaTHEH:

— BJIIETh HaBBIKAMH TIOJTyYECHUSI HHPOPMAIAN
(PU3HUYECKOTO COAEPKaHUS U3 UCTOUHHKOB PA3HBIX
THIIOB, CAMOCTOSITEIIHHO OCYLIECTBIISITh MOUCK,
aHaJIM3, CHCTEMATU3AIMIO U UHTEPIPETAIHIO
UH(OPMALUK Pa3IUYHBIX BUAOB U (OPM
HPE/ICTaBIICHHS;

— OLICHUBATh JIOCTOBEPHOCTH MH(OpMAIINHY;

— MICIIOJIb30BaTh CPE/ICTBA MH(POPMAILIOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PELICHUH
KOTHUTUBHBIX, KOMMYHHUKaTHBHBIX U
OpTaHM3aIIOHHBIX 33J1a4 C COOII0/ICHNEM
TpeOOBaHMI H3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
THT'HEHBI, pecypcocOepesKeHu s, IPABOBbIX U
9TUYECKUX HOPM, HOPM UH(OPMALIHOHHOM
0e301aCHOCTH;

— cO3/1aBaTh TEKCThl (PU3NYECKOTO COJEpIKAHUS B
pasnuuHbIX (opmarax C Y4eTOM Ha3HAYECHHUS
uHGoOpMalMK M UEJEeBOil ayIuTOpUH, BBIOHpAs
ONTHMAJIBHYI0  (OpPMYy  TPEACTaBICHUS  H
BU3yIH3AIHH.

OK 03. IlnanupoBate u
peaan30BHIBATh
coOCTBEHHOE
npodeccuoHaIBHOE U
JIMYHOCTHOE pa3BHUTHE,
MPEANPUHIMATEIbCKYIO
JIeSTeNIbHOCTh B
npodeccruoHaTbLHOM
chepe, ucmoIb30BaTh
3HAHMS 10 IPAaBOBOU U
(uHAHCOBOI
IPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYyaLUsIX;

6) TPYLOBOTO BOCITUTAHMUS:

UHTEpEC K  Pa3InYHbIM
chepaM TpodecCHOHATBHOM
JIeSITEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3HKOH U

TEXHUKOI, YMEHHE
COBEpIIATh OCO3HaHHBIN
BbIOOp Oynymiei mpodeccun
u p€ain30BbIBATH
COOCTBEHHBIE JKU3HEHHBIC
TUIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K
00pa3oBaHUIO u

OBilasieHNe  YHUBEPCAIBHBIMH  PETYJISITHBHBIMHU

IEUCTBUSIMU:

1) camoopraHu3amys:

—  CaMOCTOSITENIbHO OCYILECTBIISATh
MO3HABATEJILHYIO  JEATENbHOCTh B 00JIacTH
(GU3UKN W aCTPOHOMHH, BBISBIIATH IPOOIIEMBI,
CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOATENFHO COCTAaBIATh IUIAH PEHICHUS
pacUeTHBIX M Ka4deCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHUS TPAKTHYECKOW pabOThI C yd4eToM
HNMETOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH U NMPENNOYTEHUN;

—  JaBaTh OLEHKY HOBBIM CUTYaIlHsIM;
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camM000pa30BaHUI0 B 00JIACTH
(hM3MKK HA TIPOTSKCHUU BCCH
KU3HU;

paclMpaTh paMKH Y4eOHOro mpeiaMera Ha
OCHOBE JIMYHBIX IIPEIIIOYTEHNUH;

Je7aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH
ero, Opath Ha ce0s OTBETCTBEHHOCTD 32 PEIICHUE;
OLICHUBATh NPHOOPETEHHBIH OIIBIT;
cnoco0CTBOBaTH (POPMHUPOBAHUIO U TIPOSBICHUIO
SPYAUIME B 00macTH (U3HWKH, TOCTOSHHO
MOBBILIATD cBOM 00pazoBaTenbHbIN u
KyJIbTYpPHBIIl yPOBEHb.

2) CaMOKOHTPOJb:

JlaBaTh OLIEHKY HOBBIM CUTYaIUsiM, BHOCUTh
KOPPEKTUBBI B AESATEIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YyIbTATOB LENSIM;

BJIaJICTh HAaBBIKAMU TIO3HABATECIHFHOHN pediekcuu
KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUM U
MBICIUTENBHBIX TPOIIECCOB, HX PE3yIbTATOB U
OCHOBaHUH;

HCTIONB30BaTh MPUEMBI peQIICKCUH IS OLIEHKU
CUTYyAIINH, BBIOOPa BEPHOTO PEIIICHHS,;
OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
pemeHHa 10 X CHMXKCHHUIO,

NPUHUMATh MOTUBBI U apTYMEHTBI IPYTUuX IpHU
aHaJIN3€e Pe3yNbTaTOB AEITEIbHOCTH.

OK 04. DddexTrBHO
B3aMMOJCHCTBOBATh U
paboTaTh B KOJUICKTUBE
H KOMaHJIE;

8) IeHHOCTH HAayYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
pa3BuTHA HU3NIECKOI
HaYKH;

0CO3HaHHE [IEHHOCTH
Hay4HOU JeATEIbHOCTH,
TOTOBHOCTB B IIpOIIECCE
n3y4deHus Gpunuku
OCYLIECTBIISITh NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO
JIESITeTTHHOCTD
WHIWBUAYAIBGHO U B TPYIIIE

OK 05. OcyuiecTBiaTh
YCTHYIO H TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYTapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuun
C y4ETOM OCOOEHHOCTEM
COLIMAILHOIO U
KyJbTYPHOTO KOHTEKCTA,;

OBajicHHe YHUBEPCAIBHBIMA KOMMYHHUKATHBHBIMHU
IEUCTBUSIMU:
1) oOmenue:

OCYIIECTBIIATH OOICHNE HA YPOKax (PU3UKH U BO
BHEYPOYHOI JeATENTbHOCTH;

pacIo3HaBaTh MPEANOCHUIKN KOHPIMKTHBIX
CUTYaIlMi ¥ CMSTr4aTh KOH(IUKTEHI;

Pa3BepHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY
3pEHHS C UCIIOJIB30BAHUEM S3BIKOBBIX CPECTB.

2) COBMeCTHas AEATEIbHOCTb:

TMMOHUMATh U UCHIOJIB30BATh NMPEUMYIICCTBA
KOMaHIHON ¥ WHAWBUIYaIbHOH paboOTHI;
131)161/1paT1) TEMATUKY U METOAbI COBMCCTHBIX
JICWCTBHH C yIeTOM OOLIMX WHTEPECOB, U
BO3MOYKHOCTEH KaJIOTO WIEHA KOJIJIEKTHBA;
IMPUHUMATB LETU COBMECTHOM JEATENBHOCTH,
OpPraHU30BBIBATh U KOOPIUHUPOBATH ACHCTBHS
O €€ IOCTHM>KEHUIO: COCTABIIATH IUIaH ACHCTBHH,
pacnpenensTh pojau ¢ y4eTOM MHEHUH
YYaCTHHKOB, 00CYXJaTh Pe3yIbTaThl
COBMECTHOH paboThI;

OIIEHUBATh KaYeCTBO CBOETO BKJIAA U KaXKJOT0
y4acTHHKa KOMaH/Ibl B OOLIMI pe3ysbTat 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpeJJIaraTh HOBbIE IPOEKTHI, OLICHUBATh UCH C
MO3ULHMU HOBU3HBI, OPUTUHAIIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

— OCYIIECTBIATh  IO3UTHBHOE  CTPATETHUECKOE
MOBEJICHHE B Pa3NIMYHBIX CUTYAlHAX, MPOSBIATH
TBOPYECTBO H BOOOpakeHHe, OBITH
WHULMATUBHBIM.

OBjajfieHre  YHUBEPCAIBHBIMH  PETYJIATHBHBIMHU

IEUCTBUSIMU:

3) npunHATHA ces U IPYTHX:

MPUHUMATH ce0s1, TOHNMasi CBOU HEJJOCTATKH U
JIOCTOUHCTBA;

NPUHUMATh MOTHBBI ¥ aPTYMEHTBI JIPYTUX MPH
aHalu3e pe3ylbTaToB JeATENbHOCTH;
IPU3HABATh CBOE MPABO M MPaBO JPYrUX Ha
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OLIHOKY.

OK 06. IIposBnAaTh
IpaXxJIaHCKO-
MATPHOTUYECKYIO
TIO3HIIHIO,
JIEMOHCTPHPOBATh
OCO3HAHHOE MOBEACHHE
Ha OCHOBE
TpagUIHOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIe
C Y4eTOM rapMOHU3AIUH
MEKHAI[MIOHAJIBHBIX U
MEKPEIUTHO3HBIX
OTHOUIEHUH, IPUMEHATh
CTaHAAPTHI
AHTUKOPPYHIIMOHHOTO
TIOBEACHHUS;

1) rpaxaaHCKOrO BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH
TpakIaHCKOM TO3UIUN
oOyuJarorerocs Kax
AKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTo
o0111ecTBa;

MIPHUHATHE TPAIUIIHOHHBIX
00111e4eNTI0BeuecKux
TYMaHUCTUYCCKHUX H
JIEMOKPATHICCKIX
LIEHHOCTEH;

TOTOBHOCTH BECTH
COBMECTHYIO JICATEIEHOCTE B
HHTEpecax rpa)KTaHCKOTO
oOrIecTBa, y9acTBOBAaTh B
CaMOYTIPaBIICHUH B
oOpa3zoBaTenpHON
OpTaHU3aINH;

YMEHUEC B3aHMOI[eI7[CTBOBaTL C
COIMAJIbHBIMU UHCTUTYTaMH
B COOTBETCTBUHU C UX
(YHKIMSIMU 1 Ha3HAUYCHHEM;
TOTOBHOCTb K T'yMaHUTapHOU
U BOJIOHTEPCKOH
JIESITeTTbHOCTH;

2) NAaTPUOTHYICCKOTI'O BOCIIMTAHUA:

3)

c(OpMUPOBAHHOCTH
POCCHICKOM TpaXk1aHCKOH
WICHTUYHOCTH, TATPHOTH3MA;
LIEHHOCTHOE OTHOILICHHE K
rOCyJapCTBEHHBIM CHMBOJIAM,
JIOCTHKEHUSAM POCCUMCKUX
YUEHBIX B 00J1aCTH (PM3UKU U
TEXHUKE;
JTyXOBHO-HPABCTBEHHOTO

BOCITMTAaHUA

c(OpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS,
THYECKOTO MTOBEAECHHS;
CITOCOOHOCTH OLIEHUBATE
CUTYAIIHMIO U TIPUHUMATH
OCO3HAHHBIC PEIICHHUS,
OPHEHTHUPYSICH HA MOPAJIHHO-
HPaBCTBEHHBIC HOPMBI U
LIEHHOCTH, B TOM YHCJIE B
JIESITEIbHOCTH YYCHOT0;
OCO3HAHHE JIMYHOTO BKJIaJa B
MOCTPOEHHE YCTOWIHBOTO
Oyaymiero;

OK 07. ConelicTBOBaTh
COXPaHEHHIO
OKpY’Karollel cpeasl,
pecypcocOepeReHutIo,
MIPUMEHSTH 3HaHUS 00
M3MEHEHHUH KJINMaTa,
MIPUHITUITEI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ deKTHBHO
JIeficTBOBAThL B
Ype3BBIYaiHBIX
CUTYAIHSIX;

7) 9KOJOrH4Y€CKOI'0 BOCIIMTaAHUA

c(hOpMHUPOBAHHOCTH
9KOJIOTUYECKOH KYJIbTYpPHI,
OCO3HaHHE TII00aTHLHOTO
XapakTepa 3KOJIOTHICCKUX
npooeM;

IUIaHUPOBAHUE U
OCYILIECTBJICHHE JIEUCTBUI B
OKpYy>Karolieil cpejie Ha
OCHOBE 3HAHUS IIeJICH
YCTOHYUBOTO Pa3BUTHUS
YeJI0BEYCCTBA,;
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—  pacumMpeHHe OombiTa
NIeATEILHOCTH
JKOJOTHYCCKOM
HaIpaBJIEHHOCTH Ha OCHOBE
HMEIOIINXCI 3HAHUN 11O

(uznke;
OK 08. Ucnonp3oBaTh 5) ¢pu3MUECKOTO BOCTIUTAHHUS:
cpencTBa GU3MIECKOH — chOopMHPOBAHHOCTH
KyJBTYPbI IS 310poBOro M 0€30IacHOro
COXpaHeHHs U obpasza KU3HH,
YKPEIUICHUS 3[J0pPOBbS B OTBETCTBEHHOT'O OTHOLICHUS
nporecce K CBOEMY 3J0pPOBBIO, B TOM
po¢eCCHOHATBHOM YHCIIe 33 CYCT COOJOJICHHUS
JeATeNbHOCTH U TpeOoBaHuil  Oe3omacHOi
HOAJePIKAHUS IKCIUTyaTall| CpencTB
HEOOXOANMOT0 YPOBHS MH()OPMALTHOHHBIX u
¢bu3nIecKoit KOMMYHHKaIMOHHBIX
HOATOTOBJICHHOCTH; TEXHOJIOT U

4) 5CTETUIECKOTO BOCTIMTAHUS

—  3CTETHYECKOE OTHOIICHHE K
MHUPY, BKIIIOYasi ICTETUKY
Hay4HOT'O TBOPYECTBA,
npucyero GpU3NIecKoi
HayKe.

IIpeaMeTHbIe pe3y/IbTAaThl OCBOEHHS YueOHOro npeamera ®usuka

1) chopMHUPOBAaHHOCTH TPEJCTABICHUNA O POJIU M MecTe (U3UKH M ACTPOHOMHH B
COBPEMEHHOM Hay4yHOHl KapTMHE MHpa, O CHCTeMOoOpasyroued posid (UMK B pPa3BUTUHU
€CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJI€ POCCHICKHX U 3apyOeKHBIX
y4eHbIX-(DU3UKOB B pa3BUTHE HAYKU; TIOHUMaHUE (PU3NIECKOHN CYITHOCTH HA0JII0JaeMbIX SIBIICHHUH
MHUKpPOMHpA, MakKpOMUpa M MeEraMupa; IHOHHMAaHHE pOJIM AaCTPOHOMHUH B MPAKTUYECKOH
NeSITEIbHOCTH 4YeJIOBeKa M JlaJIbHEHIeM Hay4HO-TEXHMUYECKOM pa3BUTHM, POJNU (U3UKHU B
dopmMupoBaHUM Kpyro3opa # (PYHKIHOHAIBHOW TPAaMOTHOCTH UYEJIOBEKA ISl pEHICHUs
NPaKTUYECKUX 3a/1a4;

2) cpopMUPOBaHHOCTb YMEHUH pacno3HaBaTh (u3MUeckue SBICHHUS (Tpolecchl) MU
OOBSICHATh HX Ha OCHOBE M3YyYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE MajieHWe TeN, JBIKEHHE 10 OKPYKHOCTH, WHEPIIHS,
B3aMMOJIEiCTBHUE Tell, KojebaTeabHOe JBUKEHHE, PE30HAHC, BOJIHOBOE JABIKEHHE; TUPPY3us,
OpOYHOBCKOE JBHM)KEHHE, CTPOCHHUE >KMJIKOCTEH M TBEpIBIX TEJ, U3MEHEHHE o0beMa Tell MpHU
HarpeBaHuu (OXJAXAECHUH), TEIJIOBOE pPAaBHOBECHE, HCHApeHUe, KOHJIEHCalus, IUIaBJICHHE,
KPUCTAUTU3AIMs, KHUIICHHWE, BIAXHOCTh BO3/yXa, CBSI3b CpEOHEH KHHETHYECKOH DHEPTUU
TEIUIOBOTO JBMKEHHSI MOJIEKYJ C a0CONIOTHOM TeMmmepaTypoil, MOBBIIIEHUE JIaBICHUS T'a3a Mpu
€ro HarpeBaHWM B 3aKPhITOM COCYZAE, CBSI3b MEXKIy MapaMeTpaMH COCTOSHHS Tra3a B
U30MpoLIeccax; MEKTPU3aLUs Tell, B3aMMOICHCTBHE 3apsAA0B, HarpeBaHue MPOBOJHUKA C TOKOM,
B3aWMO/JICHICTBHE MAarHWTOB, AJIEKTPOMAarHUTHAs WHIYKIHSA, JEHCTBHE MarHUTHOTO TMOJS Ha
IOPOBOJHUK C TOKOM W JBHXKYIIMHCS 3apsi, 3JIEKTPOMAarHUTHbIE KOJIeOAaHHUS U BOJIHBI,
NpSIMOJIMHEMHOE pacHpoCTpaHEHUE CBETa, OTPAKEHUE, MpeJoOMIIEHHe, HHTephEepeHLIns,
Tudpakius ¥ MoNsApu3alMs CBeTa, AHUcrepcus cBeTa; (oTtornekrpuueckuil addekr, ceroBoe
JaBJ€HHE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOJIOPOJAA, €CTEeCTBEHHas U
UCKYCCTBEHHAs PaIMOAKTUBHOCTE;

3) BiageHWE OCHOBOIIOJIATAONIUMH  (PHU3MYECKUMHU TIOHSATHSIMH W  BEIHMYMHAMH,
XapaKkTepU3YIOIUMH (U3NYECKUE MpOoIecCchl (CBA3aHHBIMU C MEXaHHYECKUM JBH)KEHHEM,
B3aWMOJICHICTBHEM TeJ, MEXaHHMYECKMMH KOJICOaHUSMH W BOJHAMH, aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEILECTBa, TEIUIOBBIMU MpPOIECCAaMH; DJIEKTPUYECKMM W MAarHUTHBIM TOJSIMH,
DIIEKTPHYECKUM TOKOM, OJJIEKTPOMArHUTHBIMH KOJIEOAHUSIMH H BOJHAMH; ONTHYCCKUMHU
SIBJICHUSMU; KBAHTOBBIMHU SIBJICHUSIMH, CTPOCHUEM aTOMa M aTOMHOTO S/Jpa, PaliOAKTUBHOCTBIO);
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BJIQJICHHE  OCHOBOIIOJIATAIOIIMMU  aCTPOHOMHYECKMMM  TOHSATUSIMH,  TO3BOJISIOLIUMU
XapaKkTepU30BaTh MPOLECChI, MPOUCXOASAIIME Ha 3Be3/laX, B 3BE3JIHBIX CHUCTEMax, B
MEXTaJIaKTHIECKOM cpefie; IBMKEHNE HeOSCHBIX TEJ, BOJIONNIO 3Be3/ 1 BeeneHHoi;

4) BnajieHNE 3aKOHOMEPHOCTSMHM, 3aKOHAMH U TEOPHUSIMHU (3aKOH BCEMUPHOTO TATOTCHMUS,
I, IT u III 3akoHbl HpIOTOHA, 3aKOH COXpPAHEHUS MEXAHWUYECKOW SHEPIruH, 3aKOH COXPaHCHMUS
UMITYJIbCA, MPUHLHUIN CYNEPHO3UIUU CHJI, TMPUHIUIT PABHONPABHOCTU WHEPIHUAIBHBIX CUCTEM
OTCYETa; MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHIO CTPOSHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, MEPBbIi
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsiza, 3akoH Kynona, 3akoH Oma
JUIsL ydacTKa 1enu, 3akoH Oma Jyuist TOJTHOM AJIEKTpUUYECKOl 1en#, 3akoHd Jxoyins - JIeHia, 3aKkoH
JNEKTPOMAarHUTHOM HMHAYKIMM, 3aKOH COXPAaHEHHUS DJHEPrHH, 3aKOH MPSIMOJIMHEHHOTO
pacnpoCTpaHEHHs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMJICHHS CBETA; 3aKOH COXPAaHEHUS
SHEPruM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHEHHUs SJIEKTPUUYECKOTo 3apsia, 3aKoH
COXpaHEHMsI MacCOBOT'O YHMCIIA, MOCTYNAThl bopa, 3aKOH pajino0aKTUBHOIO paclaza); yBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHanu3e (U3NUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHWE YYHMTHIBATh TPAHUIBI TMPUMEHCHHS HW3YYCHHBIX (U3MUYECKUX MOJIETCH:
MaTepuaibHas TOUKa, MHEpLHAaIbHas CUCTeMa OTCYeTa, H1ealbHbIN I'a3; MOJENIN CTPOCHHUS ra30B,
JKUJKOCTEN U TBEPABIX TEJl, TOYEUHBIN dJICKTPUYECKUAN 3apsil, A1epHas MOJEIb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nUecKux 3aaay;

6) BIaJICHHEC OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHHWS, WCIIOJIb3YEMbIMH B (DU3HKE:
MPOBOAMTH MPSIMbIE U KOCBEHHBbIE M3MEpeHHUs (PU3MYECKHX BEJIMYMH, BbIOWMpas ONTHMAbHbII
croco0 H3MEpEeHUss M HCIOIb3ys M3BECTHBIE METOJbl OICHKA TIOTPEHTHOCTEH H3MEpPEeHHH,
MPOBOAMUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3MUYECKUX BEJIUYUH C MCIIOJI30BAHUEM MPSIMBIX
U3MEpPEHUI, OOBSCHATH IMOJIYYCHHBIC PE3YJIbTATHI, UCIIONIB3YysS (PHU3UYECKHE TEOPHUH, 3aKOHBI H
MOHSTHUS, W JeJaTh BBIBOJBI; COONIONATh MpaBujia O€30MacHOro TpyAa MpH IMPOBEIECHUU
UCCIICIOBAaHHU B PaMKax y4eOHOTO SKCIEPUMEHTa B y4eOHO-UCCIIEe0BATENBCKOMN IesITeIbHOCTH
C HCIOJIb30BaHUEM HHU(POBBIX HU3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOrOo OO0OPYIOBaHMUS;
c(hOpMUPOBAHHOCTH MPEACTABICHUN O METOAaX MOJIYYCHHUSI HAyYHBIX aCTPOHOMHYECKUX 3HAHUH;

7) chOpMUPOBAHHOCTh YMEHUS PElIaTh PaCYETHBIE 3a]]a4u C SIBHO 3aJaHHON (hU3HUECKOI
MOJIEJIbIO, UCIIOJIb3YSl (PU3NUYECKUE 3aKOHbl M IPUHLMUIIBI; HA OCHOBE aHaJlW3a yCJIOBHS 3aJladyu
BbIOUpaTh (PU3NYECKYIO MOJIEIb, BBIACTATh (PU3UYECKUE BEIUYUHBI U (DOPMYIIBI, HEOOXOAUMbIE
JUISL €€ pelIeHus, MPOBOJUTh pacCyYeThl M OIEHUBATH PEATBHOCTH TOJYYEHHOTO 3HAYEHUS
dbuznyecKkoil  BENMUMHBI, peliaTh  KAayeCTBEHHBbIE  3a/layd, BBICTpaWBas  JIOTHYECKH
HENPOTUBOPEUHUBYIO LIEMIOYKY PACCYXACHUN C ONOPON Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznueckue SBICHHUS;

8) chopMuUpPOBaHHOCTh YMEHHS TPUMEHATH TIOJYyYEHHBIE 3HAHWUS A OOBSCHEHUS
YCIIOBUHM MPOTeKaHUs GUBUUYECKUX SBICHUN B IPUPOJIE U JIJIS IPUHATHUS IPAKTUUECKUX PEIICHUN
B TIOBCEJHEBHOM MHW3HU M oOecrnieuyeHUs O0€30MacHOCTU MpU OOpaleHUH € ObITOBBIMHU
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMS 3J0POBBbS M COONIOEHUS HOPM
HKOJIOTMUYECKOTO MOBEACHUS B OKpYXKAIOLIEH cpele; MOHUMaHUE HEOOXOIUMOCTH NMPUMEHEHHS
TOCTHKEHUH (PU3UKU U TEXHOJIOTUHN AJI PAllMOHAIIBHOTO PUPOIOTIONH30BAHHUS;

9) chopMupoBaHHOCTh COOCTBEHHON TMO3UIIMM 1O OTHOIIEHHUIO K (PU3HUECKOU
uH(pOpMallMK, TOJy4aeMOil W3 pa3HBIX HCTOYHUKOB, YMEHMH HCIOIb30BaTh U(POBHIE
TEXHOJIOTHH JIJIi TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETAIMA W TIPEJICTaBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HMH(pOpMAINK; pa3BUTHE YMEHHI KPUTHUYECKOTO aHalu3a MOJIy4aeMoi
uH(pOopMaLnu;

10) oBnaseHrne yMeHUsAMHU PabOTaTh B TPYIIE C BHIMOJIHEHUEM PA3IMYHBIX COIHMATIBHBIX
pojeli, mIaHUpoBaTh pabOTy TPYyNNbl, PaAlUOHAIBLHO paclpedensiTh AeSITeIbHOCTh B
HECTAaHJAPTHBIX CUTYallMsX, al€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB TPYIIIBI B
pEelIeHre paccMaTprUBaeMOM MMPOOIIEMBI;

11) oBnagenue (chopMHPOBAHHOCTH MPEICTABICHHI) MPaBUIAMU 3allUCU (PU3UUIECKHUX
dbopmyn penbedHO-TOUECYHOW cucTeMbl 00o3HadeHui JI. bpaitns (s cnensix u cimaboBUIAIINX
00yJaromuxcs).

12) chopMupoBaHHOCTH MOHUMAHUS POJIM (PU3UKH B SKOHOMHUYECKOM, TEXHOJIOTHIECKOM,
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COITMATbHOM M ATHYECKOM cepax NesaTeTbHOCTH YEI0BEKa; pOJIH U MecTa (PU3UKHA B COBPEMEHHOMN
HAay4YHOM KApTUHE MHpPA; POJIU aCTPOHOMHUU B MPAKTUYECKOW JEATENHHOCTH 4YEJIOBEKa U
JaNbHENUIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUU;

13) chopMupoOBaHHOCTH CHUCTEMBI 3HAHHA O (UINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, JCHUCTBYIOUIMX HA YPOBHSAX MHUKPOMHUpPA, MAaKpOMHUpPAa U MEraMupa, MpPEeACTaBICHUN O
BceoOIeM xapaktepe (QHU3MYECKMX 3aKOHOB; IMPEACTABICHUA O CTPYKType TMOCTPOCHUS
buznyeCcKoil TEOpUH, YTO MO3BOJIUT OCO3HATH POJb (DyHIAMEHTAIBHBIX 3aKOHOB U MPUHIIUIIOB B
COBPEMEHHBIX TMPEJCTABICHUSAX O MPUPOAC, IOHATh TPAHULBI TPUMEHUMOCTH TEOPHUH,
BO3MOXXHOCTH MX IIPUMEHEHUS JJIsl ONUCAHUs €CTECTBEHHOHAYYHBIX SIBJICHUN U MPOIIECCOB;

14) copmMupoBaHHOCTH yYMEHHUS pa3IU4aTh YCIOBUS TNPUMEHUMOCTH MoOjelnei
(U3HYECKUX TEN U MPOIIECCOB (SBICHUH ): MHEpIHAIbHAS CHCTEMa OTCYeTa, MaTepHalibHasl TOUKA,
PaBHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMajeHue, abCoNOTHO yrpyras aedopmanus,
a0COIOTHO YIPYroe M aOCONIOTHO HEYNPYro€ CTOJIKHOBEHMs, MOJEJEH rasa, >KUIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOI0) Tela, HAealbHOro0 ra3a, TOYEYHBIH 3apsiji, OIHOPOIHOE
DIIEKTPUYECKOE  MOJIe, OJHOPOAHOE MAarHUTHOE TI0J€, TapMOHUYECKHE  KOJIeOaHHs,
MaTeMaTUYeCKU MAaATHUK, WJCANbHBI NPYXUHHBI MasSTHUK, TapMOHHMYECKHUE BOJIHBI,
U7CaNbHBIN KOJIeOaTEeNbHBIM KOHTYD, TOHKAS JIMH3a; MOJIEJICH aTOMa, aTOMHOTO SI/Ipa U KBAHTOBOK
MOJIEJIH CBETA;

15) cdopmMupoBaHHOCTH YMEHHUS OOBSICHITH OCOOCHHOCTH TPOTCKAHUS (HU3HUSCKUX
SBIICHUN: MEXaHUYECKOe JIBIDKEHHE, TEIUIOBOE [BMIKEHHE YacTHIl BEIIEeCTBA, TEIJIOBOE
paBHOBecue, OpOYHOBCKOE IBWXKEHHE, anuddysusi, ucmapeHue, KUNEHHE W KOHACHCAIHS,
IUTaBJIGHUE W  KPUCTAIM3allUsl, HAMNPaBICHHOCTh TeIUIONepenayn, OJJICKTpU3alud Tell,
SKBUIIOTCHIIMAIIBHOCTH MTOBEPXHOCTHU 3apsKEHHOTO MPOBOAHUKA, AJIEKTPOMArHUTHON UHAYKITUH,
CaMOMHAYKIMH, 3aBUCHUMOCTU CONPOTUBJIEHUS NOJYNPOBOAHUKOB '"p-" u '"n-Tumo" oT
TEMIEPATyphbl, pe30HaHca, WHTepepeHIMH BOJH, AUPPAKIUN, JUCICPCHH, ITOJTHOTO
BHYTpEHHEro oTpaxkeHus, GotodddexT, (uznueckne NPUHIUIBI CHEKTPAJbHOTO aHAIW3a M
paboTsel na3epa, "anbda-" u "dera-" pacmasl saep, raMMa-u3IIydeHUE Sep;

16) cdhopMUPOBAHHOCT, YMEHUN MNPUMEHSATH 3aKOHBI KJIACCHUYECKOM MEXaHHKH,
MOJICKYJISIPHOW (DU3UKH ¥ TEPMOJIUHAMUKH, SICKTPOIMHAMHUKY, KBAHTOBOW (DU3WKM I aHATM3a
U OOBSICHEHUS SIBICHHM MUKPOMHpA, MAaKpOMHpPa M MEramHpa, pa3jindaTh YCIOBUS (TPaHHIIbI,
00JlacTH) NPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB, TIIOHMMATh  BCEOOIIMI  XapakTep
dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHMUYECKON SHEPruM, 3aKOH COXpPaHEHHS
HUMITYJIbCa, 3aKOH BCEMHPHOTO TATOTEHHS, IEPBBIM 3aKOH TEPMOJMHAMHUKU, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHHUs DHEPIrUH) M OTPAaHMYEHHOCTh HCIOJIb30BAHUS
YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3MUYECKHE MPOIECCHI, UCTIOIb3Ysl OCHOBHBIEC IMOJIOKEHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBWXKEHHS, (Hopmyrbl
KHHEMAaTUKU PAaBHOYCKOPEHHOTO JBMXKEHUsS, TpeoOpa3zoBaHusi [amuiess Ajis CKOPOCTH U
nepemenieHus, Tpu 3akoHa HproToHa, MPUHLKIT OTHOCUTENBHOCTH ['anmuiest, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHECHMS] UMITYJIbCAa M MEXAHHUYECKOW IHEPruH, CBA3b PabOTHI CHIIBI C
M3MEHEHUEM MEXaHWMYECKOW SHEpPIruH, YCIOBUS PABHOBECHUSI TBEPJOTO TeJNa; CBSI3b JaBICHUS
UJICATBHOTO Ta3a cO CpeHEN KMHETUYECKON YHEPruel TEIUIOBOrO JBMKEHUS U KOHLEHTpaluen
€ro MOJIEKYJI, CBSI3b TEMIEPATYPHI BEIIECTBA CO CPEAHEH KMHETHUYECKOW 3HEprueil ero 4acTull,
CBSI3b JIABJICHUS WJCATHHOTO Ta3a ¢ KOHIIEHTPAIMEH MOJIEKYI U €r0 TeMIIEpaTypoid, ypaBHEHUE
MenneneeBa-Knanelipona, HepBblid 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHHS SHEPIHH B
TEIUIOBBIX MpoIleccax; 3aKOH COXpaHEHWs JJIEKTpUYecKoro 3apsina, 3akoH KyroHa,
MOTEHIUATBHOCTD AJEKTPOCTATUYECKOTO MOJISI, TPUHIUI CYNEPHO3ULIUU IIEKTPUUECKUX TOJIEH,
3akoHa Kynona; 3akonbr OMa Juisi y9acTKa IENd U JUIsl 3aMKHYTOM AJIEKTPUYECKOM IIeTH, 3aKOH
Jxoyns-JIeHiia, 3aK0oH JIEKTPOMAarHUTHOM UHIYKIIUU, TPAaBUIIO JIeHIIa, MOCTyNaThl CrielualbHON
TEOPUU OTHOCHUTEIBHOCTH DWHIITEWHA, ypaBHeHHE DWHIITEeHHA ans doTtordderra, nepBbiil u
BTOpOI1 mocTynatel bopa, mpuHIIUI HeonpeaeneHHOCTH [ eiizen0epra, 3aK0H COXpaHEHHs 3apsiia,
MacCOBOTO YHCJIa ¥ SHEPTHH B SACPHBIX PEAKIIUAX, 3aKOH PAIMOAKTUBHOTO PaCIiaja;

17) copmMupoBaHHOCTH YMEHUH MPHUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE
TIOHSITHUS, TEOPUH M 3aKOHBI JIJIsl aHAM3a U OOBSICHEHUS (DU3UIECKUX MTPOIIECCOB MPOUCXOISIINX
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Ha 3Be3/laX, B 3BE3JHBIX CHCTEMaX, B MEXKTaJlaKTUUYEeCKOW cpele; NBHKEHUs HEOECHBIX Tell,
SBOJIIOIIMH 3Be3[ U BeeneHnHoi;

18) cdopMupoBaHHOCTP YMEHHMH HCCIEIOBaTh M aHAIW3UPOBATH pPa3HOOOpa3HBIC
¢u3nueckue SIBICHUS U CBOMCTBA OOBEKTOB, NMPOBOAMTH CAMOCTOSTEIbHBIC HCCIEIOBAHUS B
pealbHBIX U JTAOOPATOPHBIX YCIOBUSAX, YUTATh U aHAJIU3UPOBATH XaPaKTEPUCTHKU MPUOOPOB U
YCTPOKHCTB, OOBSACHATH NPUHIHIIBI UX PabOTHI;

19) cdhopmMupoBaHHOCTH  TPEACTABICHUM O  METOJAX  IOJYYCHHUS  HAYYHBIX
ACTPOHOMMYECKHX 3HAHMI; BIaJEHHE YMEHHUSMH CaMOCTOSTEIHHO (OPMYIHPOBATH IIENb
uccienoBanus (IpOEKTa), BBIABUIAaTh TUIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIIOJIArAOIIMX
buznyecKuX 3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPATH UX AKCIHEPUMEHTATbHBIMU CPEACTBAMU;
IUIAHUPOBaTh M MPOBOIUTH (PU3MYECKHE HKCIEPUMEHTHI, OMHUCHIBATH W AHAIM3HPOBATH
MOJIYUEHHYIO TPHU BBINOJIHEHUU OJKCIEPUMEHTa HH(POPMAINIO, ONpPEeNsTh IOCTOBEPHOCTH
MOJyYEHHOTO Pe3ysIbTara;

20) chopMupOBaHHOCT YMEHHUS pEIIaTh pacyeTHBIC 33Ja4l C SIBHO 33/JIaHHON M HESIBHO
3aJaHHON (PU3MYECKOW MOJEbIO: Ha OCHOBAHMHM aHAJIM3a YCIOBHUS BBHIOMpaTh (U3NYECKHE
MOJIeJIH, OTBEYAIOIINE TPEOOBAHUAM 3a7auu, IPUMEHSITh (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTHU U
HOCTYJAThl (PU3MUECKUX TEOPU TIPU UCTIOIH30BAaHUK MAaTEMaTHUECKUX METO/IOB pEIICHU 3a/1a4,
MPOBOAMTH pacueThl HAa OCHOBAaHMHM HMEIOIIMXCS JIaHHBIX, aHAJU3UPOBATh PE3YyIbTAThl H
KOPPEKTHPOBATh METOJIbI PEIICHUS C YUETOM IOJIyYEHHBIX Pe3yJIbTaTOB; pEeIlaTh KaueCTBEHHBIC
3ajaun, TpeOyrollue NPUMEHEeHUs 3HAHUW U3 Pa3HBIX pa3/elioB HIKOJIBLHOTO Kypca (HU3UKH, a
TaK)Ke MHTErpalliy 3HAHWN U3 IPYTUX MPEJAMETOB €CTECTBEHHOHAYYHOTO IIMKIIA: BBICTPAUBATH
JIOTUYECKYIO IIETIOYKY pPACCYKIEHUN C OMOpOoil Ha H3yueHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busndecKue SBICHUS;

21) copMupoOBaHHOCTh YMEHHUI aHATM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBON U
IIPOM3BOJICTBEHHOMH JICATEIBHOCTH YEJIOBEKA, CBSI3aHHOH ¢ (PM3NIECKUMU MPOIIECCaMU, C TO3UIINI
9KOJIOTHUECKOM 0€30MacHOCTH; MPEACTABICHUH O pallMOHaILHOM IPUPOIONOIB30BAHIH, a TAKXKE
pa3yMHOM HCIIOJIb30BAaHUH JOCTHKCHUH HAyKH M TEXHOJOTMHA JUIS JAIbHEHIIETO pa3BUTHA
YeJI0BEYeCKOro 00IIeCTBa;

22) OBIAACHWE pa3MYHBIMU Crocobamu paboThl ¢ uWHpoOpManueldn (U3HIECKOTO
COJIEp’KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJOTUH, pPa3BUTHE
YMEHUH KPUTHIECKOTO aHAIN3a U OIEHKH JIOCTOBEPHOCTH IMOJTydaeMoi HH(opMaIum;

23) oBNajieHHE OPTaHU3AI[MOHHBIMH U MO3HABATEIHHBIMU YMEHHUSMHU CaMOCTOSITEIILHOTO
npuoOpeTeHus] HOBBIX 3HAaHMKW B TIPOIECCE  BBINOJHEHHS TPOCKTHBIX U y4eOHO-
UCCIIEIOBATENLCKUX paboOT, yMEHUAMH paboTaTh B TPyHIE C BBINOJHEHUEM Pa3IHMUHBIX
COLMATBHBIX POJIeH, TNIAHUPOBATh PabOTy TPYIIIBI, PAITMOHAIBHO PACTIPEACTSTh IS TEFHOCTh B
HECTAHJIAPTHBIX CUTYallUsIX, aIeKBaTHO OIIEHHWBATh BKJIAJ KaXJIOTO M3 yYAaCTHUKOB TPYIIIHI B
pelieHue paccMaTpuBaeMou MpooOJIeMBbI;

24) chopMHpPOBAHHOCTh MOTHBAIMM K Oynymieil mpodeccuoHanbHON eATEbHOCTH 10
CIENUATBEHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

3. COAEPXKAHHUE YYEBHOI'O IPEJIMETA ®U3UKA
(YI'JIYBJIEHHBIU YPOBEHD)

Pa3nea 1. Hay4unblii MeTo MO3HAHMSA PHPOABI.

®duszuka - QpyHaamMeHTagbHas Hayka o mpupoje. HayuHblii METO] MO3HAHHUS U METOJbI
UCCIeI0BaHus (PU3NYECKUX SIBICHUH.

DKCIepUMEHT U TEOpHsl B Mpoliecce MO3HaHus Npuposl. Habmonenne u skcrepumMeHT B
dusuke.

CrniocoObl u3mMepeHus: (pU3NUecKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE N3MEPUTEIbHbBIE
npuOOPHI, KOMITBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gpu3NYECKUX BETUUHUH (a0COIIOTHASI U OTHOCUTEIIbHAS).

MopenupoBanue (GU3NYECKUX SIBICHUH U MpoLeccoB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UACATbHAS KUIKOCTh, MICAIbHBIN Ta3, TOUCUHBIHN 3apsin). [ umnoreza. ®usndeckuit
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3aKOH, IPAaHUIIBI €T0 MPUMEHUMOCTH. PU3nuecKkas Teopusl.

Pone m mecto ¢u3uku B (HOPMHUPOBAHUM COBPEMEHHOH HAay4yHOW KapTHHBI MHpaA, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

DKCIIepUMEHT, J1a00paTopHbIe PadOThI, IPAKTUKYM.

W3mepeHue cuibl TOKa W HANpPsDKEHMs B IIENM IIOCTOSHHOIO TOKa IPU IIOMOLIU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHLHBIX TPHOOPOB.

3HaKOMCTBO ¢ ITU(POBOI Taboparopueii mo pusuke.

[Tpumeps! n3mMeperns GU3NYECKUX BEITMYUH MPU IOMOIIH KOMIIBIOTEPHBIX JAaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro ABmkeHus. Cucrema
oTCYeTa.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTop marepuanbHOW TOYKHM, €r0 NPOCKUHM HA OCH CUCTEMbI KOOpJHHAT.
TpaekTopus.

Ilepemenienue, ckopocTb (CpelHsis CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMU HAa OCU CHCTeMbl KoopAuHaT. ClioKeHHE MepeMeIieHUul 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOIMHENHOE JBUKEHHUE. 3aBUCUMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHU OT BPEMEHU U UX IPAPUKHU.

CBobogHoe maseHue. YCcKopeHue cBOOOgHOro maaeHus. J[BrkeHue tena, OpOIIEHHOTO
[0J1 YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTEpHAIbHOM TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonuneirinoe nuxeHue. JIBUKEHUE MAaTEPUATIbHONW TOUYKHU IO OKPYKHOCTH. YTJI0OBas
U JTUHeHas ckopocTh. llepuoa u yacrota obOpamenus. LlenTpocTpemurenbHoe (HOpMaIbHOE),
KacaTesbHOE (TaHMCHIIMAJIBHOE) U TIOJTHOE YCKOPEHUE MATEPUAIbHOM TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: CIUJIOMETp, JIBH)KCHHE
CHApSIJIOB, IIETTHEIC, IECTEPEHYATHIC U PEMEHHEBIE IepPEeIau, CKOPOCTHBIE TU(THI.

JlemoHcTpanuu.

Mogenps cuctembl OTCYETA, WUTKOCTPALMS KUHEMATUYECKUX XAPAKTEPUCTHUK JBUKCHUS.
CniocoObI uccae10BaHus ABIKECHUN.

NnmrocTpanuss  npenenpHOro  Imepexoja M M3MEpPEHWE MIHOBEHHOM  CKOpOCTH.
[TpeoOpazoBaHre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

Hanpasnenue ckopocT npu IBUKEHUH 110 OKPYKHOCTH.

IIpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIyKTOpE.

CpaBHeHHE yTel, TPAaCKTOPHH, CKOPOCTEHN BHKEHUSI OHOTO U TOTO e Tella B Pa3HBIX
CUCTEMax OTCYETa.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

N3yueHne HepaBHOMEPHOTO ABUXKEHUS C LIEJIBIO ONPEAECIEHUS MTHOBEHHONW CKOPOCTH.

N3mepenne yckopeHus NOpU OPSIMOJIMHEWHOM PABHOYCKOPEHHOM JIBUOKEHHUH IO
HAaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBUKEHUH.

W3mepenue ycKopeHus: cBOOOIHOT0 NaieHus (PEKOMEHI0BaHO HCTI0JIb30BaHKe (D POBOI
nabopaTopun).

Nzydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

[IpoBepka rumnoressl 0 MPSAMON NPOMOPLUOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO
MIOJIETA U HAYAJIbHOW CKOPOCTBIO TEJIA.

N3yuenne nBukeHns Teaa Mo OKPYKHOCTH € TOCTOSTHHOW 10 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIepUOAa OOpalleHHs KOHUYECKOrO0 MasTHUKAa OT €ro
IapaMeTpOB.
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Tema 2. Jlunamuxa.

[Tepsriii 3akoH HetoToHa. THEpManbHbie cucTeMbl oTcueTa. [[pUHITMIT OTHOCUTEIBLHOCTH
["anunes. HemnepuuanbHble CUCTEMBI OTCYETa (ONPEAETIECHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuy Cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpertnii 3akoH Hpr0TOHA 17151 MaTEepUATIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHON MacCCHI.

Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHHs OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHl U OT Treorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, asuxkymierocs ¢ yckopenuem. Cunia
Tpenust. Cyxoe TpeHue.

Cuna TpeHus CKOJbXEeHHS M cuia TpeHus nokos. Koaddunuent tpenus. Cuna
CONPOTHUBIICHUS MPU JBUKEHUM TeNla B JKUJKOCTU WM rasze, €e 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTEJIBHOT'O JIBUKEHUS.

Hasnenue. 'mapocraruueckoe gasieHue. Cuna Apxumena.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: IMOIIMIHUKH, JIBH)KCHHE
MCKYCCTBEHHBIX CITYTHHKOB.

JlemoHcTpamuu.

HaGuroienne IBYKEHUS TN B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCYETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne nByX HMIMHIPOB WIIM IIAPOB Pa3HOM MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJICHCTBYIOIIEH MPUIOKEHHBIX K TEILY CUJI C IPOU3BEICHUEM MACChI TeJla
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOLIUX B PE3YJbTaTe B3aUMOICHCTBUS TEIL.

N3mepenne macc no B3auMOCHCTBUIO.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUH.

LlenTpoOexkHbIe MEXaHU3MBI.

CpaBHEHHE CHUII TPEHUS TIOKOSI, KAYEHUS U CKOTBKCHHUS.

DKCIepUMEHT, 1ab0paTOpHbIe paObOThI, MPAKTHKYM.

N3mepenune paBHOAEHCTBYIOIIEH CUJT TP ABHKEHUU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka THMOTE3BI O HE3aBHUCUMOCTH BpPEMEHHU MABIKEHUS OpycKa MO HaKJIOHHON
IJIOCKOCTH Ha 3aJIaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnegoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

N3ydenne nBUNKEHHs CUCTEMBI TN, CBA3aHHBIX HUTHIO, IEPEKMHYTOM Yepe3 JeTrKuil OJI0K.

N3mepenne kordduiiuenta TpeHUs Mo BETUYHHE YIII0BOT0 KO PuImeHTa 3aBUCUMOCTH
FTP(N).

UccnenoBanne pABMKeHHs Opycka IO HAKJIOHHOM IUIOCKOCTH € TEPEMEHHBIM
kodduimeHToM TpeHus. MzyueHue ABMKEHUS Tpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxka meepoozo mena.

AbcomtoTHO TBepaoe Teno. [locTynarenbHoe U BpalaTeabHOE JABHKEHHE TBEPIOTO Tea.
MOMEHT cuJIbl OTHOCHUTENBHO Ocu BpamieHus. [lnedo cumbl. CnoxkeHue Cuil, IPUIIOKEHHBIX K
TBepAoMy Teny. LleHTp Tspkectu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeEIA.

YcroitunBoe, HEYCTOMYNBOE, OE3pa3InUYHOE PABHOBECHE.

TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelieryaTble KOHCTPYKIUH.

JleMoHcTpanuu.

YcnoBus paBHOBECHS.
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Bunsl paBHOBecHs.

DKCIIepUMEHT, J1a00paTopHbIe PadOThI, IPAKTUKYM.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALLECHUS.
KoHcTpyrpoBaHue KpOHIITEHHOB U PACUET CUJI YIIPYTOCTH.

N3y4yeHne ycTONYMBOCTH TBEPIAOTO T€Ja, UMEIOLIETO TUIOIIALb OIIOPBI.

Tema 4. 3axkomusl coxpaneHus 8 MexaHuxe.

NMynsc MarepuanbHOM TOYKH, CUCTEMBl MaTepUalbHBIX TOYEK. LIEHTp Macc cUCTEMBI
MaTepHaIbHbIX TOYEK. TeopeMa o0 IBHKEHUH LIEHTpa Macc.

WMmysibe CHIIBI M U3MEHEHHME HMITYJIbCA TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MomeHT uMIynbca MaTepuaJbHOW TOYKHU. IIpencraBiieHne O COXpaHEHMM MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX IOJISIX.

Pabora cuibl Ha MajgoM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpencraBieHue
paboThI cuibl. MOLTHOCTh CUJIBL.

Kunernueckasi sHeprusi MaTepuabHOM TOukd. Teopema 00 M3MEHEHUH KUHETUYECKOM
SHEPruu MaTepUuaJbHON TOUKHU.

[TorenumanpHple U HENOTEHIMAIBHBIE cuibl. [loTeHnManbHas sHeprus. lloreHnuansHas
SHeprus ynpyro 1eopMHUpOBaHHON HpykuHbI. [loTeHLManbHas SHEprus Tejla B OJHOPOJHOM
rpaBUTAMOHHOM IToJie. IloTeHnuManbHass SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13p pabOTHl HENOTEHIMAIBHBIX CUJI C U3MEHEHHUEM MEXAaHUYECKOW SHEPTrUU CHUCTEMBbI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHHEe bepHyiun 1uis uaeanbHON KUJIKOCTH
KaK CJIEZICTBHE 3aKOHA COXPAaHEHMSI MEXaHUYECKON YHEPIHH.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JBHKCHHE PAKET, BOJLOMET,
KOIep, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

JleMoHcTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBMXkeHUE. M3MepeHre MOIITHOCTH CHJIBI.

V3MeHeHMe sHepruu Teja Mpyu COBEPILIEHUH PadOoThI.

B3anMHBIe npeBpalleHnss KUHETUYECKOM M ITOTEHIUAIbHOW SHEPTUM IPU JEHCTBUM HA
TEJIO0 CHUJIBI TSKECTH U CHJIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM a/ICHUH.

DKCIIepUMEHT, 1a00opaTopHble PabOThl, IPAKTUKYM.

N3mepenune numnyibca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJEINHU SJIEKTPOMOOUIIS U MOIITHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TeJla C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepenne KNHETHYECKON SHEPTUH TeJla TI0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLIUAIBHOM SHEPTUHU NPYKUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenre pabOThI CUIIbI TPEHUS NMPU JABMXKEHUU TeJla TI0 HAKJIOHHOM MIIOCKOCTH.

Paznen 3. MoJiekyasipHasi pu3uka U TEPMOJAMHAMHUKA.

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU MeOPUL.

OcHOBHbIE TOJIOKEHUSI MoJieKynspHo-kuHeTnueckoil Teopun (MKT), ux omnbiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJenu CTpOeHHsI Ta30B, JKUIAKOCTEH U TBEPIbIX Tel1 U 00bSICHEHHE CBOWCTB
BEIIeCTBA Ha OCHOBE A3THX Mojeneil. Macca u pa3mepbl Mosiekyn (aromoB). KommuectBo
BemlectBa. [locrossuHas ABorazpo.

TernoBoe paBHOBecue. Temmeparypa u crocoObl ee u3mepenus. Illkama temmnepatyp
Lenbcus.
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Mogene wuIealbHOrO0 Ta3a B MOJIEKYJIIPHO-KMHETHYECKOM TEOpUHM: 4YacTUIBl Tasa
JBUKYTCSI XaOTUUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHBI. YpaBHeHHe MenaeneeBa-Knanelipona. AOcComioTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3akon JlanmpToHa. M3omponecchl B HIEaJbHOM rase C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. 'paduyeckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xxopa, uzodapa.

CBs3b MEXIy JaBICHMEM M CpeAHEH KUHETHYECKOH »HHeprueil IMocTynaTelbHOro
TEIUIOBOTO JIBHKEHHMS] MOJIEKYJI HJA€aJbHOrO0 Ta3a (OCHOBHOE YPAaBHEHHME MOJIEKYJSPHO-
KWHETHUYECKOW TEOPUHU UJICAJIBHOTO rasa).

CBsa3b  aOCOJIFOTHOW  TeMmepaTypbl TEPMOAMHAMHYECKOM CHCTEMBI CO CpelHei
KMHETUYECKOW SHEPrUell OCTYIAaTENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue ycTpoOHCTBA M TEXHOJOIMYECKHE IPOLIECCHl: TEpMOMETp, Oapomerp,
[I0JIyY€HUE HAHOMATEPUAJIOB.

JleMoHcTpanum.

Monenu 1BUKEHUS 4acTUll BEIIECTBA.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Buneoponuk ¢ 3anuchio pearbHOro OpoyHOBCKOTO JBMkeHUs. Jnddy3us sxuakocTei.

Mopgaens onbiTa [lTepHa.

[IpuTsixeHne MOJEKYII.

Mogenu kpucTaJIMueckux peuerok. Habmonenue u ucciejoBaHue U300poreccoB.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

HccnenoBanue npouecca yCTaHOBJICHUS TEIUIOBOTO PABHOBECHUS ITPH TEIJIO00MEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3yuenne u30TEpMHUECKOro mporecca (PeKOMEHIOBAaHO MCIIOJIb30BaHUE LM(POBOI
nabopaTopun).

W3yuenune n30X0pHOro Imporecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennogvie Mauiumsi.

Tepmonunamuueckass  (T[[)  cucrema.  3agaHue  BHEMIHMX  YCIOBUM IS
TEPMOJUHAMMYECKONM CHCTeMbl. DBHemHne u  BHYTpeHHHME mnapaMmerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CHCTEMBI KaK CpEeITHUE 3HAUECHUs BEJINYMH, ONMCHIBAIOLINX €€ COCTOSTHUE Ha
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano tepmoanHamuki. CaMonpou3BoiIbHAas peslakcalus TepMOIMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopnens wuaealbHOrO rasa B TEpMOJMHAMUKE - CHCTEMa YpaBHEHHWI: YypaBHEHHE
MenneneeBa-Knanelipona U BbIpa)k€HUE Ul BHYTPEHHEW JHEPIUU. YCIIOBUS NPUMEHMMOCTH
TOW MOJENU: HHU3Kasg KOHIIEHTpalMsl 4YacTUll, BBICOKHE TeMmIepaTyphl. BrlpaxkeHue s
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO MI€aIbHOTO rasa.

KBa3ucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

OneMeHTapHas paboTa B TepMoiMHaAMKKe. Beruncienue paboTel o rpaduky mnporecca Ha
pV-auarpamme.

Tennonepenaua kak crnoco0 M3MEHEHHs BHYTPEHHEH SHEPruu TEPMOIAMHAMHUYECKOM
cucTtembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KonunuectBo Temnorel. TemnoeMKocTh Tena. YaenbHas W MOJSPHAas TEIIOEMKOCTU
BelllecTBa. YpaBHeHHe Maliepa. YaenbHas TemjioTa CropaHus TOIUIMBa. Pacder koiaumdecTBa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadaTHOM Hpoliecce.

[lepBriit 3aKk0oH TepMoauHaMUKU. BHyTpeHHss sHeprus. KomudyecTBo TemioTsl U paboTta
KaK Mepbl NU3MEHEHUs BHYTPEHHEN SHEPTUH TEPMOANHAMHUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOIMHAMMKH JUIsI PAaBHOBECHBIX IIPOLECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONH CHCTEMBlI NMPOXOJUT EIMHCTBEHHas aauadaTta.
AOcoroTHas TeMIiepaTypa.
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Bropoii 3ak0H TepMOJMHAMMKY ISl HEPAaBHOBECHBIX MPOLECCOB: HEBO3MOXKHO IepenaTh
TEIUIOTy OT OoJiee XOJNOMHOTO Tena K Oonee Harperomy 6e3 kommencanuu (Kmaysumyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.

[Tpunmuner aeicteus temnoBbix MamuH. KIIJI. Makcumanenoe 3Hauenune KIIJ. [ukn
KapHo. Dxonoruueckrie acekThl UCIIOIb30BaHMS TEIUIOBBIX JABUTareseil. TermioBoe 3arpszHeHue
OKPYKAaIOILEH CpeIbl.

TexHuyeckue yCTpOHCTBA M TEXHOJOTUYECKHE MPOLIECCHl: XOIOAUIBHUK, KOHAULIUOHED,
IU3ENIbHBIA U KapOIOpaTOpHBIA JIBUraTelIW, MapoBas TypOWHA, MOJYyYEHHUE CBEPXHU3KUX
TeMIeparyp, YTWIM3alus "TEIIOBBIX' OTXOJOB C HCIOJNb30BAaHHMEM TEIUIOBOTO HAacoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOTUIMBA JIJIs1 BRIPAOOTKH "TEMIOBOM" M AJIGKTPOIHEPTHUH.

JleMoHcTpanuuu.

W3menenue TemnepaTypsl IpU a1nadaTHueCKOM pacIIupEHUH.

Bo3nymiHoe oruuso.

CpaBHeHHE YAENbHBIX TEMIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEN 3HEPIHUH.

HccnenoBanue aquabaTHoOro mporecca.

KomnproTepHbie MOAENH TENIOBBIX IBUTATENEH.

DKCIepUMEHT, 1a00paTOpHbIE paOOThI, MPAKTHUKYM.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTHIBAHUS BEIIECTBA.

NccnenoBanue aguadaTHoro mpouecca.

N3ydeHnne B3aMMOCBSI3U SHEPTHUH MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U TeMIIepaTyphbl
KUIICHUS )KUIKOCTEH.

Tema 3. Aepecamnvie cocmosinus eeujecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauusa. McnapeHue u KuleHue. YjaenbHas Temiora
napooOpa3oBaHusl.

HacbliienHble M HeHachblllleHHble napbl. KadecTBeHHas 3aBUCUMOCTb IUIOTHOCTH H
JIaBJICHUsI HACBIIEHHOI'O Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT JaBJIECHUS B )KUAKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Tsepnoe teno. Kpucrammueckue u amopdHbie Tesa. AHU30TPONHS CBOWCTB KPUCTAIIIOB.
[InaBnenue u kpuctauM3auus. Y aenpHas TerioTa niaasieHus. Cydomumanus.

Hedopmaruu tBeproro tena. Pactskenue u cxatue. Casur. Moayne FOnra. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacimmpeHue )XUIKOCTeH U TBEpAbIX Tesl, 00bEMHOE U IMHEHHOE pacIIipeHue.
AHrapMOHHM3M TEIJIOBBIX KOJI€OaHUI YacTHIl BEIIECTBA KaK MPUYMHA TETJIOBOTO PACHIMPEHUS TEI
(Ha KaueCTBEHHOM YpPOBHE).

[IpeoOpa3oBanue sHepruum B (a3oBbBIX IEpexojax. YpaBHEHUE TEIUIOBOro OaaHca.
[ToBepxHocTHOE HaTskeHHe. KoapUIMEHT MOBEpXHOCTHOTO HaTspKeHUs. KanuispHele
aBJieHUs. JlaBieHue noj UCKpUBIEHHON MOBEPXHOCTHIO kuakoctu. @opmyna Jlamnaca.

TexHnuyeckue yCTpoOCTBA M TEXHOJOIMYECKHE IIPOLECCHI: JKMJIKHE KpPUCTAJIBL,
COBPEMEHHBIE MaTEPUAJIbI.

JleMOHCTpanuu.

TenoBoe pacmmpenue.

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenne. Kunenue npu moHW>KEHHOM JIaBJICHUH.

W3mepenue cusbl MOBEPXHOCTHOTO HATsKeHUs. ONBITH C MBIIbHBIMH MJICHKAMHU.

CmaunBanue.

KanunnspHele sBieHus.

Monenyt HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHUs BIaXKHOCTH.

WccnenoBanune HarpeBaHusl U IUIABJICHUS KPUCTAIIMUYECKOTO BEIIECTBA.
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Buner nedopmanmii. Habmronenne manbix nedopmaruii.

DKCIIepUMEHT, J1a00paTopHbIe PadOThI, IPAKTUKYM.

N3ydeHune 3aKkOHOMEPHOCTE HCIAPEHUSI )KUAKOCTEH.

N3mepenue yaenbHOU TEIIOTHI IIJ1aBICHUS JIbJA.

W3yuenne cBOMCTB HACHIIIEHHBIX N1apOB.

W3mepenune abCOMIOTHOM BIAXKHOCTH BO3/1yXa M OIICHKA MAcChl MapOB B TIOMEIIICHUH.

N3mepenune ko3¢ puimeHTa NoBepXHOCTHOI'O HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH Je(OpMALUU pE3NHOBOT0 00pasiia OT NPUI0KEHHONW K HEMY
CHJIBI.

Pa3znen 4. JjekTpoauHAMHUKA.

Tema 1. Dnexkmpuueckoe nore.

DnekTpu3anus Tea U €€ NPOSBICHUS. DIEKTPUYECKUN 3apsia. [[Ba Buaa 3JIEKTpUUECKUX
3apsA0B. [ IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DIIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsa.

B3aumopeiictBue 3apsioB. Toueunsie 3apsiabl. 3akoH Kynona. Dnexrpudeckoe nojie. Ero
JIECTBHE HA 3JIEKTPUUYECKUE 3aps/Ibl.

HanpspkenHocTs  anektpudeckoro mois. I[IpoGHbiid 3apsin. JluHuM HanpskeHHOCTH
3JIEKTPUYECKOTO 1oJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh MEKTPOCTATUYECKOrO NOJIA. Pa3HOCTh MOTEHIMAIOB U HAIPSKEHUE.
[ToTeHumanbHas 3HEprus 3apsja B AEKTPOCTaTUUECKOM noJie. [loTeHnuan 351eKTpocTaTuYecKoro
noJisi. CBsA3b HAPSDKEHHOCTH MOJIS U Pa3HOCTH MOTEHLMAIOB AJI 3JIEKTPOCTATHUECKOIO MO
(KaK OTHOPOJHOTO, TAK U HEOJHOPOIHOTO).

[IpuHIUI Cyneprno3unuu NIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apstkeHHON cdepbl. [lone paBHOMEpHO
3apshDKeHHOro 1o oObemy mmapa. Ilose paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOH ILTIOCKOCTH.
KapTuHbl TMHUI HANPSY)KEHHOCTU 3TUX MOJIEH U 3KBUIIOTEHIMATIbHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. Y CJIOBUE PABHOBECUS 3apsioB. JMAIEKTPUKHU
B 3JIEKTPOCTATHYECKOM I10JI€.

JlusnekTpudeckas IPOHULIAEMOCTh BEIECTBA.

Kongencarop.  DJIEKTpOEMKOCTb  KOHJEHCATOpAa.  DJIEKTPOEMKOCTb  IJIOCKOTO
KOH/JIEHCATOopa.

[TapamensHoe  coenuHeHue  KoHueHcartopoB.  IlocienoBarenbHOoe — COeIMHEHUE
KOHJIEHCATOPOB. DHEprusi 3apsHKEHHOTO KOHJeHcaTtopa. J[BHkeHue 3apsyKeHHOW 4YacTUIbl B
OJHOPOJHOM JJIEKTPUYECKOM I10JIE.

TexHudeckue ycTpOMCTBAa M TEXHOJIOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOI, JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHUE YJIEKTPONPUOOPOB, KOHEHCATOPHI, reHepaTop Ban ne
['paada.

JleMOHCTpanuu.

Y CTpOUCTBO U IPUHIUIT ACHUCTBUSA IIEKTPOMETPA.

DNEKTPUUECKOE TOJIE€ 3apsIKEHHBIX IIAPUKOB. DJIEKTPUYECKOE MOJIE ABYX 3apsDKEHHBIX
IIJIACTHH.

Mogens 3nekTpocTaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOIHHKY B AIEKTPUYECKOM IOJIE.

DnexTpocTaTUYecKas 3aluTa.

YCTpolcTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON €MKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOAAM IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus EKTPUYECKOTO MOJIA 3apsKEHHOTO KOHAEHCATOpA.

3apsaka u pa3psaKka KOHACHCATopa Yepes pe3ucTop.

DKCIIepUMEHT, 1a0opaTopHble Pa0OThI, TPAKTUKYM.

OneHka cul B3aUMOJEHCTBHS 3apsKEHHBIX Tell.
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HaGmnroneHue npeBpallieHus SHEPrUM 3aps>KEHHOTO KOHAECHCATOPA B SHEPTHIO U3ITy4EHUs
CBETOJINO/1A.

N3ydeHue nmpoTekaHus TOKa B LIEMH, COJECPKAIIEH KOHAEHCATOP.

Pacnipenenenne pasHOCTH TOTEHUMAIOB (HANpPSDKEHMs])) HPU  IOCIEA0BATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosanmubiii 1eKmpudecKuti mox.

Cuna Toka. IlocTostHHBINA TOK. YCIOBHSI CYHIECTBOBAHUS MOCTOSHHOTO 3JIEKTPHUUECKOTO
TOKa.

Ncrtounuku Toka. Hanpsokenne U u 3JIC. 3akon Oma 1t ydacTka LETH.

DNEeKTpUUECKOe  COMPOTUBJICHHE.  3aBUCHUMOCTh  CONPOTUBIEHUS  OJHOPOJIHOTO
IIPOBOJAHMKA OT €ro JUIMHbI M IUIOLIAJU IONEPEYHOr0 CEUeHUs. YAENbHOE CONpPOTHUBIIECHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajuIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuer
pa3BETBICHHBIX AMeKTprueckux mnenei. [IpaBuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoynsa-Jlenna.

MoIHOCTb 3JEKTPUYECKOTO TOKA. TernoBasi MOLUTHOCTD, BbIIEseMasi Ha PE3UCTOpE.

OJIC u BHyTpeHHEE COINPOTHBJICHHE HCTOYHMKAa TOKa. 3akoH OMa i TOJTHOU
(3aMKHYTOH) dJeKTpUYecKoil wenu. MOIIHOCTh HCTOYHMKAa Toka. KopoTkoe 3aMbIKaHue.
Konzgencarop B 11enu noCcTOSIHHOTO TOKA.

TexHuyeckue YCTPOHCTBA M TEXHOJIOTMYECKHE TPOIECCH: aMIEpPMETP, BOJBTMETP,
peocTar, CUETYHK JIEKTPUUECKON IHEPIHUH.

JlemoHcTpamuu.

W3mepenue cuiibl TOKa U HAMIPSIKEHMUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANpPsOKEHUS JUIS PE3UCTOpa, JIaMIIbI
HaKaJMBaHUS U CBETOAMOA.

3aBHCUMOCTh COINPOTUBIICHUS UUIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAIU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

HccnenoBanme 3aBUCUMOCTHM CHJIBI TOKa OT CONPOTHBJICHHUS TMPU MOCTOSHHOM
HaIPSHKCHNU.

IIpsmoe nzmepenne D/1C.

KopoTkoe 3amblkaHuMe TaJbBAHMYECKOTO JJIEMEHTa U OLEHKAa BHYTPEHHEro
COINPOTHBIICHUS.

Crnioco0Osl coenHeHns: UCTOYHUKOB Toka, DJIC Garapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY IIOJIOCAMU HCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEMH.

DKCIIepUMEHT, 1a00opaTopHble PadOThl, IPAKTUKYM.

HccnenoBanue cMenIaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepenue yaeapHOro COpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS IS JJaMITbl HAKaJIUBaHMSL.

VYBenudeHue npejena u3MepeHus amrnepMerpa (BoJabTMETPa).

N3mepenue D/IC 1 BHYTpEHHETO CONPOTHUBIICHNS UCTOYHUKA TOKA.

Hccnenosanue 3asucumoct 3/1C ranbBaHNYECKOT 0 2JIEMEHTA OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanune pa3HOCTH MOTEHIIMAIOB MEX/Y TIOJIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA
B LIEMH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpedax.

DneKTpuYeckasl MPOBOJAMMOCTD PA3TUYHBIX BEIIECTB. JIEKTPOHHAS TMPOBOJAMMOCTD
TBEpJbIX  METAUIOB.  3aBUCUMOCTh  CONPOTHBJIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepXmpOBOAUMOCTb.
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DJIEKTPUYECKUH TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TPUMECHAsT MHPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CgoiicTBa p-n-nepexonaa. [ToaynpoBoJHHKOBEIE TPUOOPHI.

DNEKTPUUECKUH TOK B 3JIEKTPOJIUTAX. DIIEKTPOJUTUYECKAs] JUCCOLUALUA. DIEKTPOIIU3.
3akonbl Dapajes s AJIEKTPoIu3a.

OnexTpuueckuid TOK B razax. CaMOCTOSITENBHBII W HECAMOCTOATEIBHBIM paspsi.
Pa3nuynble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHnueckue ycTpolCTBa M IPAKTUYECKOE IPUMEHEHME: Ta3opaspsyiHble JIaMIIbL,
JJIEKTPOHHO-JTy4eBasi TpyOKa, MOJTYINPOBOJHUKOBBIE IPUOOPHI: OUOJ, TPaH3UCTOp, (poToauon,
CBETOAMOJ, TajJbBaHMKA, pa(UHUPOBAHME MEIM, BBIUIABKA AIIOMHUHUSA, 3JEKTPOHHAs
MUKPOCKOIIHS.

JleMoHcTpanum.

3aBUCUMOCTD COIIPOTHBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 3IIEKTPOIUTOB.

3akoHbl 35ekTpoauza Papazes.

HckpoBoli paspsi ¥ IpOBOAUMOCTb BO3/1yXa.

CpaBHEeHUE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

HaGmtonenue snextponuza. M3mepenue 3apsjga ofgHoBaleHTHoro moHa. MccnenoBanue
3aBUCHUMOCTH COINPOTHUBIIEHUSI TEpPMOpE3UCTOpa OT TeMmieparypbl. CHATHE BOJIbT-aMIIEPHOU
XapaKTEpUCTUKU AUOAA.

Tema 4. Maznumnoe noe.

B3aumoneincTBue NOCTOSHHBIX MarHUTOB M IIPOBOJAHMKOB C TOKOM. MarHuTHoOe Moie.
Bekrop marauTHOM MHAYKIMH. [IpMHIMEI Cynepro3uiy MarHUTHBIX 1OJeH. JIMHMYM MarHUTHOU
WUHIYKLHH.

MarauTtHoe 1oJie IpOBOJHUKA C TOKOM (IIPSIMOTO IPOBOJHMKA, KAaTYIIKH U KPYTOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Ammnepa, ee Hanpaiienue u moayib. Cuna JlopeHia, ee HampaBIeHUE U MOJYIb.
JIBI>KeHue 3apsHKeHHOM 4acTHIIbI B OAHOPOJIHOM MarHuTHoM nose. Pabota cuiel Jlopenna.

MaruutHoe nosne B Beuiectse. deppomMarHeTuky, napa- U TuaMarHeTUKH.

TexHnuyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: NPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTesb fAKkoOu, yCKOpPHUTETU
DIIEMEHTAPHBIX YaCTHII.

JleMoHcTpanum.

KaptuHa nuHMIA WHAYKIUM MarHUTHOTO TIOJIE TIOJOCOBOTO M IOJKOBOOOPA3HOIo
MOCTOSTHHBIX MarHUTOB.

KapTtuHa nuHMIA MarHUTHOW WHIYKUUHU IMOJIA JJIMHHOTO MPSMOTO IIPOBOAHMKA U
3aMKHYTOTO KOJIbLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumopneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amniepa. JleiicTBue cuiibl

JlopeH1a Ha MOHBI DJIEKTPOJIUTA.

Habutoienue ABM>KEHNS Ty4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMND AEHCTBUS JIEKTPOU3MEPUTENBHOTO MPUOOPAa MAarHUTOIIEKTPUIECKOI CUCTEMBI.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, MPAKTHUKYM.

HccnenoBanue MarHUTHOTO MOJIS TOCTOSIHHBIX MarHuTOB.

UccnenoBanue cBONCTB (heppoMarHeTUKOB.

HccnenoBanue 1eHCTBUSA OCTOSTHHOTO MarHUTa HA paMKY C TOKOM.

N3mepenue cuiiel Amnepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. DnekmpomazHUMHAA UHOYVKYUSL.

SIBnenue snexTpoMarHuTHON MHAYKUUU. [ToTok BekTopa mMarHuTHOM MHIyKiuu. 3/C
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WHIYKIIMU. 3aKOH JIEKTpOMAarHuTHON nHaAykiuu @apazaes. Buxpepoe anexkrpuueckoe nojue. Toku
Ddyxo.

OJIC MHAYKIMY B MPOBOJHUKE, IBHKYIIEMCS] B OJHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuio JleHna.

NunyktuBHOCTh. Karymka HWHIYKTMBHOCTH B LENHU IIOCTOSIHHOTO TOKa. fIBIeHHE
camounaykiuu. 3J1C caMOMHIyKIIUU.

DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: HWHIYKIHWOHHAs Ieyb,
COJICHOUJ, 3al1UTa OT 3JIEKTPU3ALMH TEJ IPH IBUKEHUH B MArHUTHOM I10JI€ 3E€MIIH.

JleMoHcTpanuuu.

Habmtoienue siBiaeHMs 3J€KTPOMAarHUTHOM MHTYKITUH.

UccnenoBanune 3aBucumoctu OJIC MHAYKIHMHM OT CKOPOCTH HM3MEHEHMSI MarHUTHOI'O
MOTOKa.

IIpaBuio JleHna.

[Tagenne MarauTa B aIIOMUHUEBOU (METHOH) TpyOe.

SIBiIeHNE CAMOMHTYKLIUH.

UccnenoBanue 3aBucumocty I1C caMOMHAYKIIMHM OT CKOPOCTU U3MEHEHHMS CUJIbI TOKA B
ETH.

DKCIepUMEHT, 1ab0paTOpHbIE paOOTHI, MPAKTHUKYM.

UccnenoBanue siBeHUs 3J€KTPOMAarHUTHONW WHIYKIUH.

OrnpezeneHne HHIYKIUA BUXPEBOI'O MArHUTHOTO TOJIA.

UccnenoBanue siBeHUs CAMOUHIYKITUU.

COopka MojieTH SJIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pen 5. Koj1ie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue konebdanus.

Komnebarensuas cucrema. CBoOOIHEBIE KOJIEOAHUS.

l'apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OMNMCAHMUE.
OHepreTuyecKkoe oNnucaHue (3aKOH COXpaHeHHsI MEXaHUYEeCKOM SHepIrun ). BeiBo TuHaMu4eckoro
ONMCAHUS FAPMOHUYECKHUX KOJIEOaHUM U3 UX IHEPreTUYECKOTr0 U KHHEMATUYECKOT0 ONMCaHUS.

Ammuutyna u ¢aza koneGanui. CBA3b aMIUIMTY/bl KOJEOAHUN HMCXOAHOW BEMYMHBI C
aMIUIUTyIaMU Kosie0aHMil ee ckopocTu U yckopenus. Ilepuon m yactora xonedbanumii. [lepuon
MaJIbIX CBOOOJHBIX KOJIEOaHUH MaTeMaTHYeCKOro MasiTHUKA.

[leproz cBOOOIHBIX KoeOaHUI NMPYKUHHOTO MasiTHUKA.

Ilonatne o 3aryxaoommx KosebaHusAX. BbIHyXIeHHble KkojeOaHus. Pe3zoHaHc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIE0aHMSI.

TexHnyeckue ycTpoHCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: METPOHOM, Yachl, KayellH,
My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMOHCTpanuu.

3anuch KoaebaTeabHOro ABUKEHHUS.

HaGntoneHne He3aBUCHMOCTH MepHO/ia MaNbIX KOJICOaHUH rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaronux Kojie0aHui U 3aBUCUMOCTH TIEpUOJia CBOOOIHBIX KOJIeOaHM
OT CONPOTHUBJICHUS.

UccnenoBanne koneOaHuM rpy3a Ha MAacCHBHOM NpPYXHHE C LENbI0 (OPMHUPOBAHUS
npezcTaBiIeHnuit 00 ueanbHONU MOJIENTU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUHU IIpU KoieOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BbIHYXIEHHBIX KoteOanuid. HaOmonenue pesonanca.

DKCrepuMEeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

W3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO U MPY)KUHHOTO MasiTHUKOB.

N3ydeHue 3aK0HOB ABM)KEHUS Tela B X0/ KoJleOaHH Ha yIIpyroMm IMojBece.

N3ydyeHne qBUKEHHSI HUTSHOTO MasiTHHUKA.

[IpeoOpa3oBanue FHEPTUH B MPY>KUHHOM MAasITHUKE.
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HccnenoBanue yObIBaHNS aMILTUTYABI 3aTYXalOLUINX KOJICOAHUH.
HccnenoBanue BEIHYXKICHHBIX KOJIEOaHUH.

Tema 2. Dnekmpomachummusle KOieOAHUS.

Konebartenbubiit koHTYyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HICATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsizb aMIUIUTYABI 3apsAga KOHAEHCATOpa C
aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIILHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UACAIBLHOM KOJI€0aTeIbHOM KOHTYPE.

3aryxamomue JJIeKTpPOMarHuTHele KojieOaHus. BbIHYXIEHHBIE 3IIEKTPOMArHUTHBIC
Kosie0aHusl.

IlepemenHbIll TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUINTYIHOE U JEHCTBYIOIEE
3HAYEHHUE CHUJIbI TOKA U HAIIPSHKEHUS MPU Pa3IMYHOM popMe 3aBUCHUMOCTH MEPEMEHHOTO TOKa OT
BPEMEHU.

CunyconaabHbIN TEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa HHIYKTUBHOCTH
B LIENIM CHHYCOMIAJILHOTO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30oHaHC HaNpsKeHUM.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepeaaya U noTpedieHUe AIEKTPUIECKON
JHEPIUH.

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTposHepruu. KynbTypa ucnonb3oBaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHUE MPOLECCHl: SJIEKTPUUECKUI 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

JlemoHcTpamuu.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

3aBHCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuorpaMMbl 3J1€eKTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHUN.

Mopaeinb 371eKTpOMarHuTHOrO reHeparopa.

BrinykaeHHble CHHYCOU1aIbHbIE KOJIeOaHus!.

Pesucrop, karynika MHIyKTUBHOCTH U KOHJEHCATOP B LIENIH IIEPEMEHHOI0 TOKA.

Pe3onanc nmpu mocnenoBareaIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH U
KOH/JIEHCATOopa.

VY CcTpolcTBO M MPUHIMIT AEHCTBHS TpaHchopMaTopa.

Mopeinb TuHUN IEKTPOIIepEaadH.

DKCIepUMEHT, 1a0opaTopHble PabOThl, IPAKTUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMEHHOr0 TOKa 4epes3 MOCIIEI0BATEIbHO COCIUHEHHbBIE KOHACHCATOP,
KAaTYLIKY U pE3UCTOP.

HaGnroneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 21eKmMpOMaHUMHbLE GOJIHDL.

MexaHuuecknue BOJHBI, yCIOBUS UX pacnpocTpaHeHus. llomepeuHble M mpoaoJbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs! M AJuHa BOJIHBI. CBOICTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeoMIIeHue, HHTephepeHIs U AudpaKIus.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa ToHa. TemMOp 3ByKa.

[ITymoBoOe€ 3arpsA3HEHNE OKPYKAIOLIEH CpebI.

DNeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JIyU4€HHUS 3JIEKTPOMATrHUTHBIX BOJH. B3ammHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 9JIEKTPOMAarHUTHBIX BOJH: OTpPaKeHHE, TMPEJIOMIICHHE, MOJIApU3aLNs,
uHTEephepeHIMs U AUDPaKIHSL.

[Ikana 371€KTpOMarHUTHBIX BOJH. [IpriMeHeHne 3JeKTPOMarHUTHBIX BOJIH B TE€XHUKE U
ObITY.

[IpuHOMIIBI parOCBA3U U TENIEBUACHUS. Pagronokanus.
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DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpouCTBa M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJbHbIE UHCTPYMEHTHI,
pagap, paguONPUEMHHK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meub, yibpTpa3ByKOBas
JIMAarHOCTHKA B TEXHUKE U METUIIMHE.

JleMoHcTpanum.

OO0pazoBaHue U pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOIO0IBHBIX BOJH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

Habmonenue orpakeHus U NpegoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu u AUPpakiuy MEXaHU4eCKUX BOJIH.

AKyCTUYECKUI pE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IPpUMEHEHHUE.

HaGmroienne cBSi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM W YacCTOTOMN
KOJIeOaHM.

UccnegoBanue CBOWCTB  3JIGKTPOMAarHUTHBIX — BOJIH:  OTpa)KEHHUE, IPEJIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TYICHHIA.

DKCIepUMEHT, 1a00paTOpHbIE paOOThI, MPAKTHUKYM.

N3yuenune nmapameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonnHEHOE pacnpoCTpaHEHUE CBETa B OOHOPOIHOU cpexae. JIyu cBera. ToueuHblid
MCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpaxxeHHs cBeTa. [locTpoeHne n300pakeHUN B IIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomienne cBera. 3aKOHBI TpEIOMIICHHUS CBeTa. AOCOIIOTHBIA IOKa3aTelb
npesnomieHuss. OTHOCUTENbHBIA MOKa3aTeNlnb mperaomiieHus. [[oCTOSHCTBO 4acTOThl CBETa M
COOTHOILIEHHUE JUIMH BOJIH IPHU MEPEX0/I€ MOHOXPOMATUYECKOTO CBETa 4Yepe3 I'paHully paszeia
JIBYX ONTUYECKHUX CPEJ.

Xon nydeit B npusme. Jucnepcust ceera. CiaoxHbIi coctaB Oenoro cBera. LIBer.

ITonHOE BHyTpeHHEEe oTpakeHHe. [IpenenbHblil yroi NoaHOro BHYTPEHHETO OTPaKEHUS.

Cobuparone U paccerBaromiye JHH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOsSHUE U
ONTHYECKasl CHUJa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUS TOHKOHM cepudeckoi
JIMH3bI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEeIOMIICHUS.

dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xon ty4a, IpOoIIEIIEero JMH3Y 101 IPOU3BOIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKOM OCH.
[TocTpoenne n300pa’keHU TOUKU U OTpE3Ka MPSIMOM B COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3aX U
UX CHCTEMaXx.

Onrtuyeckue npudopsl. Paspemaromias cnocoOHOCTh. ['11a3 Kak onTHyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. MHrepdepenuus cBeta. KorepeHTHble HMCTOUYHUKH. Y CIOBHS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTUHE OT JIBYX KOI'€pEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux MHTEP()EpPEeHIIMOHHBIX CXEM.

Hudpakus ceera. JudpakunoHHas pemieTka. YclIOBUE HaOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha U(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHnuyeckue yCTpPONCTBA M TEXHOJIOTMUYECKUE IIPOLECCHI: OUYKH, JyNa, IHNEPUCKOI,
¢doToanmnapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IPOCBETIECHNE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(PaKIMOHHAS pelIeTKa.

JeMoHcTpanumu.

3aKOHBI OTPa)KEHUS CBETA.

WccnenoBanue npenomieHus CBeTa.
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HaOmnroeHune motHOTO BHYTPEHHETO OTpaKeHHst. MOeh CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IMMYYKOB Y€pe3 ITOCKOMAPAIIIEIBHYIO TUIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300pakKeHHM B JIMH3AX.

Mopenn MUKpOCKOIIa, TEIECKOIIA.

HalGmronenue natepdepeHImu ceera.

HaGumroienre 1IBETOB TOHKUX TUICHOK.

Hab6mronenue qudpakuum cBera.

W3yuenne quQpakinOHHON PELIETKH.

Ha6mronenue audpakiinOHHOTO CIEKTpA.

HaOnroneHue nucnepcuu cBeTa.

Habnronenue nmonsipusaiyu cBeTa.

[TpuMeHeHHe NOMAPOUIOB TSI M3YUCHUSI MEXaHHMYCCKUX HAIIPSDKCHUH.

DKCIIepUMEHT, J1a00paToOpHbIe PaOOTHI, IPAKTUKYM.

W3mepenue mokasatelis IpeoMIICHHUS CTEKJIA.

HccnenoBanme 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BelecTBa (Ha MpUMEpe KHUIKHX
JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Monmy4yenne n300paXkeHHs B CUCTEME M3 IJIOCKOTO 3epKajia U JIMH3BI.

[Torydenne n300pakeHHs B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaH#e TEIECKOMMYECKUX CHCTEM.

Habmronenune nudpaknmu, nHTEpYEPEHINN U MOISPU3ALUU CBETA.

W3yuenue moysipu3aiuy CBeTa, OTPaKCHHOTO OT MMOBEPXHOCTH JUAJICKTPUKA.

N3ydenne naTepPEepeHITNH JIA3PHOTO HU3ITYICHUS HA IBYX MIEIISX.

HaGnronenue nucnepcum.

HaGmonenne u uccnenoBanue TG pakiimOHHOTO CIIEKTpA.

W3mepeHue UTMHBI CBETOBOM BOJIHBI.

[TosrydeHnune ciekTpa U3IIydeHus] CBETOIMO, 1A TIPHU TTOMOIIH TU(DPAKIIMOHHON PEIIeTKH.

Paznen 6. OcHOBBI crieMAIbHONM TEOPUH OTHOCHTEJILHOCTH.

I'panunel MpUMEHUMOCTH KJIacCMYeCKOM MexaHuku. IlocTynmaTel cniennanbHOW Teopuu
OTHOCHUTEIIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHOW  uHTepBas. IlpeoOpazoBanust Jlopenua. YcioBue
OPUYMHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHM M COKpallleHHe
JUIMHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHULIBl. DHEPTUS TOKOS.

TexHu4eckue ycTpoiCTBa M TEXHOJIOTMYECKHE IPOLECCHI: CIYTHUKOBBIE ITPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

DKCrepuMEeHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

OmnpeneneHre UMIyNIbca U SHEPTUU PEIATUBUCTCKUX YacTHIl (10 (GoTorpadusmM TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Pazgen 7. KpanroBas ¢pusuka.

Tema 1. KopnyckynapHo-601H0801 OYAIU3M.

PaBHOBecHOE TemioBOe wu3NMydeHHe (M3NIydeHHE aOCONIOTHO YEPHOTO Tema). 3aKOoH
cMmenienus Buna. ['unoresa I1nanka o xBaHTax.

®oTOHBI. DHEPTHS U UMITYITLC (POTOHA.

®otordpdexr. Onbitel A.I'. CtoneroBa. 3akoHsl poTorddexTa. YpaBHeHHe DWHIITEHHA
st potorpdexra. "Kpacnas rpanuma” porosrddekra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJEHHE CBeTa Ha aOCOJIOTHO MOTJIOMIAIOIIYI0 H
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1.H. Jlebenena.

Bonnoseie cBolicTBa yactul. Bonnsl ne bpoisa. [Inuna BonHel e bpoitid U pasmepsl
o0JacTu JoKalu3aluy ABMKYIelcs yactulibl. KopnyckynsipHo-BoigHOBOW AyanusM. udpakius
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3JIEKTPOHOB Ha KpUCTAIIaX.
Crnenuduka n3mepenuit B Mukpomupe. CooTHoIIeHUs: HeonpeaeneHuocrel I eitzenbepra.
TexHuuyeckue ycTpoicTBa M TEXHOJIOTMYECKHUE MPOIECCHl: CIEKTPOMETP, (OTOIIEMEHT,
¢doronaTunK, TYHHETBbHBI MUKPOCKOII, COJIHEYHAsi OaTapesi, CBeTOANO0 . JleMOoHCTpau.
®dotor(hPeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoToddekra.
HccnenoBanue 3aBUCMMOCTH CONPOTUBIICHUS TIOTYIIPOBOJHIUKOB OT OCBEILIEHHOCTH.
Cseroauos.
Connevnas 6arapes.
DKCIepuMeHT, 1ab0paTopHbIe padOThI, MPAKTUKYM.
HccnenoBanue poropesucropa.
N3mepenue nocrosuuoi [lnanka Ha ocHoBe uccnenaoBanus hotoaddexra.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMUO OT HAIIPSKEHMUSL.

Tema 2. Qusuxa amoma.

OnbIThI 110 MCCNEAOBAaHUIO CTpoeHus aToMa. [lnanerapuas mozaens aroma Pesepdopaa.

[Tocrymater bopa. M3nydenne u morsomieHre (GOTOHOB MPH MEPEXoJie aToMa C OJIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

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

CnoHTaHHOE U BBIHYKIEHHOE U31yyeHue cBera. Jlasep.

TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKUE MPOLIECCHI: CIEKTPAJIbHbIA aHaIU3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpanuu.

Mopaenb onbiTa Pesepdopra.

Habnronenne nuHeHyaThIX CIIEKTPOB.

VY eTpoiCTBO U IEHCTBHE CYETUMKA MOHUZUPYIOIINX YACTHLL.

Omnpezenenne JIMHBI BOJTHBI JTA3€PHOTO U3ITYYCHHUS.

DKCIepuUMEHT, 1ab0paTOpHbIE paOOTHI, MTPAKTUKYM.

HaGroienne JTMHeHYaToro CreKTpa.

HccnegoBanue crekTpa pa3peskeHHOr0 aTOMAPHOIO BOJIOPOJa U U3MEPEHUE MMOCTOSTHHOMN
Punoepra.

Tema 3. Qusuxka amomHo20 A0pa u 1eMEeHmMapPHbIX YaCmuy.

Hyknonnas monens sinpa ['eitsenOepra-MBanenko. 3apsan sapa. MaccoBoe 4ucio spa.
N3otomsl.

PagnoakTuBHOCTB. Anb(a-pacnaj. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-
U3IIy4EHHUE.

3aKkOH paJMOaKTUBHOIO pacmnazna. PannoaktuBHbIE n3oTombl B mnpupozae. ColicTBa
MOHU3HUPYIOUIETO U3JIy4YeHMs. BiusHue panoakTUBHOCTH HA KUBBIE OpraHu3Mbl. EcTeCTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

Snepubie peakuuu. Jlenenne M cuHTe3 sAep. SnepHble peakTopbl. I[IpoGiembl
YIOPaBIsSEMOro TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE acleKThl pa3BUTUS  sAEpHOU
DHEPIeTUKHU.

Mertoasl perucTpanuy 1 UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHLL.

@yH1aMEeHTAIIbHBIE B3aUMOACUCTBUA. baproHbl, Me30HBI U JienTOHEL. IIpencrasienue o
CrangaptHoit Moaenu. KBapk-TJIrOOHHAsI MOJIEINb aIpOHOB.

®dusuka 3a npenenamu CTaHIapTHOM Mojenu. TeMHast MaTepysi U TEMHasi SHEPTHSL.

EnunctBo uznueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U TEXHOJIOTMUECKUE MPOLECCHL: JO3UMETpP, KaMepa BunbcoHna,
AIEPHBI  peaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
TOMOTpadus.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.
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HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM GoTorpadusim).
HccnenoBanme paanoakTUBHOTO (hOHA ¢ UCTIOIB30BAHUEM JIO3UMETPA.
Wzyuenne mornomieHus: 0eTa-4acTUIl ATFOMUHUEM.

Pasznes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKH.

Otanbl  pa3BUTHS  acTpoHOMuU. [IpukiiamHoe W MHPOBO33PEHUYECKOE 3HAYCHUE
actpoHoMuHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU ISl OOBSCHEHHS] MIPUPOJBI KOCMHYECKUX
00BEKTOB.

Meroasl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHEaTMOCc(hepHasi acTpOHOMHUSL.

Bun 3Be3gHoro Heba. Co3Be3ausi, SpKue 3Be3/Ibl, INIAHETHI, KX BUIUMOE ABH)KCHHUE.

Conneynas cucrtema.

Comnnue. Conneunas akTUBHOCTh. McTounuk snepruu CosHIa U 3BE3/1.

3Be37bl, WX OCHOBHBIC XapakTepuUCTHKH. Jluarpamma '"CHeKTpajdbHbIA KJacc -
CBETUMOCTB'". 3BE3/IbI TJIABHOM MOCIJIEIOBATEILHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTh" JIJist
3B€3]l TJIAaBHOW IOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoenune 3Be3n. (CoBpeMeHHbIE
MIPEICTABJICHUS O MMPOUCXOKACHUH U 3BOJIoMK COJIHIIA U 3BE3]1. DTaIlbl )KU3HU 3BE3/I.

Mnuneunsiii [TyTs - Hama ["anakTuka. [Tonoxenue u neuxkenne Connna B ['anaktuke. Tumbl
rajakTuk. Pagroranaktuku u kBazapel. UepHble ABIPHI B sIpax TalakTHK.

Bcenennas. Pacumpenue Bcenennoil. 3akon Xa060ma. PazOeranue ramaktuk. Teopus
Bospiioro B3peiBa. PENMKTOBOE M3TydEHHE.

MacmrabHas cTpyktypa Beenennoil. MetaranakTuka.

Hepemennsie npobieMbl aCTpOHOMUMU.

HaOmroneuus.

HaOmonenust 3Be3HOTO0 He0a HEBOOPYKCHHBIM TIJIA30M C  HCIOJB30BAHHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUH AJIs1 ONIPEIEIICHUS MOI0KEeHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CeBEpHOro MOMYIIapHs U SIPKUE 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, TU1aHeT, TYMaHHOCTEH U 3BE€3/IHBIX CKOTUICHUH.

Pasznen 9. dusnvecknii NPAKTHKYM

CrniocoObl n3MepeHus: PU3NYECKUX BEIHUMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢uiznyeckux BeauyuH. OleHKa TIpaHUI]
MO PELITHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, HCCIEIOBaHUM 3aBHCUMOCTEH (pu3MUecKux
BEJIMYMH, MPOBEpKa NMPEUI0KEHHBIX TUnoTe3 (BbIOOp M3 paloT, OMUCAHHBIX B TEMATUYECKHUX
pasnenax "DKCIEepUMEHT, JJabopaTopHbIe PadOTHI, MPAKTUKYM").
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4. OBBEM YYEBHOI'O ITPEJIMETA W BUJIbl YYUEBHOM PABOTHI

Bua yueOHoii padoThI

O0BeM B yacax

O0bem yueOHOT0 npeaMeTa 271
B TOM YHCIIE:
OcHOBHOE COJIepKaHUE:
- VYpox 136
— JlaGoparopHble 3aHATUSL 18
— TlpakTuyeckue 3aHATHS 14
[IpodeccronanbHO-OPUEHTHPOBAHHOE COJICPIKAaHKE (COlIePIKAHUEC
TPUKJIAJTHBIX MOJYJIEH):
- VYpok 2
— JlaGopatopHble 3aHATHS 2
— TlpakTudeckue 3aHATHS 4
Koncynpranuu (1o uHIUBUAYaTbHOMY IIPOEKTY) 20
Koncynpranuu (mepen 5K3aMEHOM) 2
CamocTositenpHas paboTa (Bcero) 63
- B TOM YHCJIC BHINOJIHEHUE WHAMBHYAIBHOTO MMPOEKTA 39
[TyOnuuHas 3amnTa HHIUBHIYaIbHOTO TIPOCKTA 6
IMpomexxyTounas arrecTanus B popMe IK3aMeHa 4
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1. TEMATUYECKOE INIAHUPOBAHUE YUYUEBHOTI' O ITPEJMETA ®U3UKA (YTJIYBJIEHHBIN YPOBEHD)

Ne
n/n

HaumenoBaHnue
pa3aesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

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

ol0yuamommuxcs

OcHOBHBIE BH/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS

Pa3nes 1. Hay4unblii MeToJ MO3HAHMS NPHPOABI

11

dusnka U METObI
HAayIHOI'O ITIO3HAHUA

2

Ypox

1.

Omuka - (yHIaMeHTanbHas Hayka O mpupoae. Haywsbri merton
MO3HAaHMS W  METOABl HCCIECJOBAaHHWA (M3WYECKUX  SIBICHUIL.
OKCHEepUMEHT U TEOpHs B IpoIiecce Mo3HaHu npupoasl. Habmronenne
U 3KcriepuMeHT B ¢usnke. CrocoObl n3MepeHus: GU3NUECKUX BETHIHH
(anasoroBsie U HUQPOBBIE U3MEPUTENNBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JaTYMKOBBIE cucTeMbl). [lorpemHocTr W3MepeHUi (U3MUECKUX
BenuuuH  (abconoTHasT ©W  OTHOCHUTENbHas). MojaenupoBaHue
(u3MyecKuX SIBICHUI 1 MPOILeccoB (MarepuaibHasi TO4Ka, aDCOJIIOTHO
TBEPAOE TEJIO, UACATbHAS XKHUJKOCTh, NACAIBHBIN ra3, TOUCUHBIA 3apsin).
I'mnote3a. @usnyeckuii 3aKOH, TPaHUNOBl €ro IPUMEHHMOCTH.
@uznueckast Teopus. Pomp m mecto ¢usukn B popMHpOBaHHH
COBPEMCHHON HAayYHOH KapTHHBI MUPA, B IPAKTUIECKON JIESATEINBHOCTH
JIIOJIEN.

OKcnepuMeHT, J1abopaTopHble paboThl, IPaKTUKYM. V3MepeHHne CHIIbl
TOKa MW HAIPpsOKCHUA B HCNU IMOCTOAHHOI'O TOKa IIpU IMOMOIIU
AHAJIOTOBBIX W LU(POBBIX U3MEPHUTENBHBIX MPUOOPOB. 3HAKOMCTBO C
mudposoii  aboparopueit mo  ¢usuke. Ilpumepsl u3MepeHus
(1)H3I/I‘ICCKI/IX BCJIMYWH MIPU MMOMOIIU KOMITBIOTCPHBIX JaTYUKOB.

Yyactue B JAHCKycCHH O pONHM  (QHU3MYECKOH TeopHu

B

(OpMHUpPOBAHNH TIPEACTABICHUA O (UINUECKOW KapTHHE MHUDA,
MecTe (GU3NYECKOH KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX

€CTECTBCHHO-HAYYHBIX IIpEJCTaBlIeHUd o mpupoxae. HWsyue

HUC

MOHATUH «THIOTE3a», «PU3HIECKUI 3aKOHY, «(HU3UUECKast TEOPHSD».
PaccMoTpeHre rpaHWI] NPUMEHMMOCTH (DU3NYECKUX 3aKOHOB.
CpaBHeHHe u3MepeHU (U3UUECKHX BEJIMYUH TP  HOMOIIX
AHAJOTOBBIX U LU(PPOBBIX U3MEPHUTENBHBIX MPUOOPOB, HAPHMED,
IPH U3MEPEHUH CHIIBI TOKA W HANpPSDKEHHWsS B LEMH MOCTOSHHOTO
TOKAa TIpH IIOMOIIM aHAJIOTOBBIX M IM(POBBIX H3MEPUTEIBHBIX
npudopoB. OcBoeHNE CIIOCOOO0B OIEHKH MOTPEITHOCTENH H3MEPEHHUH.

OcBoeHNE OCHOBHBIX IPHUEMOB paboTHI ¢ IH(poBOii 1abopaTop

nei

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

NOMOIIU KOMITBIOTCPHBIX JATYHUKOB

Pazgea 2. Mexanuka.

2.1

Kunematnka

2/2

Mexannueckoe  IBWXKEHHE. OTHOCHTENBHOCTh  MEXaHHYECKOTO
nekennst. CucteMa OTCUETa.

[Ipsmas u oOpaTHas 3a1a4n MeXaHUKH. Panuyc-BekTop MaTepuaabHOM
TOUKH, €ro MPOEKUUH Ha OCH CHCTEMBI KOOpAUHAT. TpaekTopws.
[lepememienne, CKOPOCTH (CPEAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
YCKOPEHHE MAaTepHalbHOM TOUYKH, MX INPOEKIUU HA OCHU CHCTEMBI
koopauHaT. CroXeHHe NepeMeIleHUH U CII0XKEHHE CKOpOCTeH.
PaBHOMEpHOE M PpPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABM)KCHHE.
3aBHCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTepHAIbHOI
TOYKH OT BpeMEHH M uX rpadukn. CBoOogHOE majzeHne. YCKOpeHHe
cBoOOHOTO TaneHus. JIBrkeHwWe Tena, OpOIIEHHOro MOJ YIJIOM K
TOPU30HTY. 3aBHCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHUS
MaTepHaJIbHONH TOYKH OT BpeMEeHHM M uX Tpaduku. KpuBoimHeitHOE

IIpoBeieHuE KOCBEHHBIX U3MEPEHUI MTHOBEHHOU CKOPOCTU U
YCKOpPEHHMs TeJa, B TOM YHCiIe YCKOPEHUsI CBOOOIHOTO MaJICHus],

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 IO POBEPKE MPEIOKEHHON TUIIOTE3bI IPU U3Y4YCHUU
PaBHOYCKOPEHHOTO IPSMOJIMHEHHOTO ABIKCHHS, IBHKCHHUS Tela,
6p0]lIeHHOFO TOPHU30HTAJIbHO, ABUKCHUA TEJIA 110 OKPYKHOCTH C
MTOCTOSTHHOM MO MOJYJTI0 CKOPOCThI0. OnpeieneHue abCOMOTHRIX U

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

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

TexHn4eckue ycTpoiicTBa M TEXHOJIOTHIECKUE MPOIIECCHI: CIIUAOMETD,
JBIDKCHUE CHAPSIZIOB, IIEMHBIE, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIadH,
CKOPOCTHBIE JTU(]THI.

JeMmoHcTpanuu.

Monenp  cucTeMbl  OTCcYeTa, WUIIOCTpPAalHs  KHUHEMaTHYECKUX
XapakTepUCTUK ABMWKEeHHUA. CHocoOBbl MCCIEAOBAaHUS  JBIKCHHIM.
WnmrocTpanust mpefeapHOro Imepexoja U HM3MEpEeHHe MIHOBEHHOH
ckopoctu.  [IpeoOpazoBanme  OBIDKCHHH €  HCIOJH30BaHHUEM
MexaHn3MoB. [lafieHne Ten B BO3LyXe U B pa3pe)keHHOM IIPOCTPaHCTBE.
Habmonenne nBmkeHHs Tena, OpPOLMICHHOTO IO/ YIJIOM K TOPH30HTY U
TOPHU30HTANbHO. HampaBieHne CKOpOCTH TpPH  JABWXKEHHH IO
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 UCCIIEAOBAHMS JBIKCHHUM.

PaccMoTpeHune npenensHoro nepexoaa U M3MepeHue MrHOBEHHOU
ckopoctu. MonenupoBanue npeoOpa30BaHus IBIKEHIHA C
HCIOJIb30BAHUEM MEXAHU3MOB, U3yUEHUE

mpeoOpa3oBaHus YTIOBOH CKOPOCTH B PEAYKTOPE.

AHanu3 HanpaBlIeHUs! CKOPOCTH MPH JIBIXKEHUU 10 OKPYKHOCTH.
Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 33JIaHHOM U HESBHO 3aJlaHHOU
(bU3UYECKOi MOAENBIO C

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

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

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

Brimosnenue y‘Ie6HLIX SaﬂaHI/Iﬁ Ha aHaJIn3 MCXaHHUYCCKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MOJIOKEHHUH U
3aKOHOB KMHEMATUKU: OTHOCUTENILHOCTh MEXaHUUECKOTO
JIBIDKEHUS, (POPMYIIBI KHHEMATHKU PABHOYCKOPEHHOTO JBHIKCHUS,
npeoOpa3oBanus ["amuies sl CKOPOCTH ¥ TIEPEeMEIICHUS.
HUcnonp3oBanue I T-TexHOMOTHIA 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 MpH IPSIMOJIMHEHHOM
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, OPOLIEHHOTO rOpH30HTANILHO. [IpoBepka rumore3sl o
HPSIMOH MPOTOPIMOHANBEHON 3aBUCUMOCTH MEXY JAIbHOCTBIO MOJIETa
U HadaJbHOM CKOPOCTbIO Tena. M3ydeHue [BIKEHUS Tena IIo
OKPYHOCTH C TIOCTOSIHHO# 110 MOJIYJIFO CKOPOCTBIO.

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

2.2

JlmHaMuKa.

6/2/2

Ypok
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Ilepsriii 3akoH HetoTona. MHepuumansHble cucTtemMbl oTcyueTa. [IpuHiun
oTHocutensHOCTH ["anmunes. HennepunanbHble CHCTEMBI OTCUETA
(ompenenenne, mpumepsl). Macca Tena. Crna. [IpuHImmn
cynepnosuuuu cui. Bropoii 3akon HeloToHa 17151 MaTepuanbHOR
ToukH. Tperuii 3akoH HploTOHA 1151 MaTepUaIbHBIX TOYEK.
TexHuyeckue ycTporucTBa U TEXHOJOTHYECKUE MTPOLIECCHI:
MOIINITHUKY, ABHKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.
JeMmoHcTpanuu.

HaGumonenue ABrKeHUs Tl B MHEPLUUAIbHBIX U HEMHEPLHAIbHBIX
cucremax orcuera. [Ipunnun otHocurensHocTu. Kauenue aByx
LIJIMHAPOB WK APOB Pa3HON MaccChl ¢ OJJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLINAIBHOM crcTeMBI oTcueTa. CpaBHEHHE
PaBHOJEHCTBYIOIICH NPHIIOKECHHBIX K TEIIy CHJI C IPON3BEACHHEM
Macchl TeJla Ha er0 YCKOPEHUE B MHEPIIAIBHON 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 TOBEPXHOCTHIO IIAHETHI M OT Teorpapuyeckon
MIMPOTHL. JIBIKeHne HEOECHBIX Tell M MX CIYTHUKOB. 3aKkoHbl Keriepa.
IlepBas kocmuueckas ckopocTb. Cuia ynpyroctd. 3akoH I'yka. Bec
Tena. Bec Tenma, ABMXKyIIETOCS C yCKOPEHUEM.
TexHndeckue  yCTpOWCTBA M TEXHOJIOTHYECKHE
MOAIIHITHUKH, JIBI)KCHHE UCKYCCTBEHHBIX CITyTHHUKOB.
JemoHcTpanuu.

Hesecomocts. Bec Tena rmpu ycKOpeHHOM NOABEME | TTaJICHHN.
I{eHTpOOEIKHBIE MEXaHU3MBI.

IIPpOUECChI:

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHUS U CHJIa TPEHHSI
nokosi. Koadduimenr tpenns. Cua COMPOTHBICHUS PH JBIKCHUH
Tela B OKHIKOCTA WM Tas3e, €€ 3aBUCHMOCTh OT CKOpPOCTH
OTHOCHTENbHOTO IBMkeHus. [lapnerue. [ mapocraTuaeckoe AaBicHUE.
Cuna Apxumena.

TexHuueckue  yCTpOWCTBA W TEXHOJOTHYECKHE
TIOIINITHAUKH, IBIKCHHE UCKYCCTBEHHBIX CITYTHUKOB.
JeMmoHcTpamuu.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUCHHUS M CKOJIbKCHUS.

IMPOUECChI:

[IpoBenenne KOCBEHHBIX U3MEPEHHUI PaBHOICUCTBYIONICH CHIT U
K03(h(HUnreHTa TPEHHUS CKOIBKEHNUS, IPOBEACHUE UCCIECIOBaHNS
3aBHCUMOCTEH (PU3NIECKHUX 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.
OmnpeneneHne abCOMIOTHBIX U OTHOCUTEIBHBIX MTOTPEITHOCTEH
n3MepeHnil GU3NUECKUX BEIUYHH.

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

C TIepeMEHHBIM K03()(PUIIMEHTOM TPEHUS, ABWKEHUS TPy3a HA Bally
¢ TpenneM. HabmroneHne qBIDKEHNS TeJl B MHEPIMAIBHBIX U
HEWHEPIMANbHBIX CHCTEMaX OTCUETa, HallpuMep, KaueHUs IBYX
IMJIMHAPOB WIIH MIAPOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHTEJIbHO HEMHEPIHUAIBHOM CHCTEMBI OTCUETA.

W3yuenne 1eHTpoOeKHBIX MeXxaHu3MOB. CpaBHEHUE CUJI 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
MMPUMEHCHUA 3HAHUM IT0 KHHEMATHKE U JUHAMHUKE.

OOBsicHeHHe yCTpoiicTBa 1 IPUHIMIA JEHCTBHS HOAIIMITHUKOB.
OOBsicHEeHNE IBIKEHNS HCKYCCTBEHHBIX CITyTHHKOB.
OmnpeneneHne ycaoBUil IPUMEHUMOCTH MoJieNiel GU3MYECKUX Tell
1 TIPOIIECCOB (SIBJICHUI): HHEpIMAIbHAS CHCTEMa OTCUETa,
MarepuaibHas TOUKa, A0COIOTHO yrpyras nedopmanus.
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»)

IIpakTueckue 3aHATUS

7.

HpOBepI/ITL THUIIOTE3bI O HE3aBUCUMOCTU BPEMEHHU IBUIKCHUSA 6pyc1<a 10
HaKJOHHOH IJTIOCKOCTH Ha 3a1aHHOC paCCTOAHUEC OT €T0 MACCHI.

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

HccnenoBanue nBXeHHs OpycKa O HAKJIOHHOM IIIOCKOCTH C
MepeMEHHBIM KO (QHUIIMEHTOM TPEHHS.

WzyueHune qBIKEHUS Ipy3a Ha Bally C TPEHHEM.

2.3 | Craruka TBEpROTO 2 Ypox
rena. 9. AbGcomotHo TBepmoe Teno. [loctymaremsHOoe U BpamaTensHoe | IIpoBeneHme mccieToBaHUS yCIOBUI paBHOBECHS TBEPIOTO Tela,
JBIDKCHUE TBEPJAOro Teida. MOMEHT CHIIBI OTHOCHUTEIBHO OCH | UMEIOIIEro OCh BPAIlleHHs; KOHCTPYHPOBAaHHE KPOHIITEHHOB 1
BpamieHus. [lnedo cuipl. CrnojkeHne CHII, NPUIOKEHHBIX K TBEPAOMY | pacu€r CHJ yNpyrocTH; H3y4eHUE yCTOMYNBOCTH TBEPIOTO Tea,
Teny. LleHTp TskecTH Tena. YCIIOBHS PaBHOBECHS TBEPJAOro TeNla. | MMEIOILIETO IJIOIMIAAh ONOopEL. Pelenne pacuéTHbIX 3a1a4 ¢ IBHO
YcroitunBoe, HeyCTOHUNBOE, Oe3pa3InuHOE paBHOBECHE. 3aJlaHHOI U HEsIBHO 3aJJaHHON (PU3NYECKON MOJIEIIBIO C
TexHHUYecKHe yCTPOUCTBA ¥ TEXHOJIOTUUECKHE TIPOLECCHl: KPOHIITEHH, | HCHOIb30BAHUEM OCHOBHBIX 3aKOHOB M ()OPMYJI CTATHUKH.
CTPOUTENBHBIN KpaH, peleTyaThle KOHCTPYKIINH. Pelenne ka4ecTBEHHBIX 33/1a4, TPEOYIOINX IPUMEHEHNUS 3HAHUI
JeMoHCcTpanum. TI0 CTaTHKE.
YcnoBust paBHoBecusl. Bunbl paBHOBecHs. OOBsCHEHHE YCTPOCTBA U MPUHIUIIOB ISHCTBHUS KPOHIITEITHA,
CTPOUTENBHOTO KpaHa, pemETYaThIX KOHCTPYKIHUiL. OnpeneneHue
YCIIOBUI NPUMEHUMOCTH MoJieNiel GU3HMIECKUX TeI: aOCOIIOTHO
TBEPIIOE TEIIO.
BrimonHeHne y4eOHBIX 3aJaHUi Ha aHaIN3 MEXaHHIEeCKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MMOJIOKEHHUHA U
3aKOHOB CTATHKH: YCIIOBHS PaBHOBECHS TBEPJIOTO Telia
JlabopaTopHbIe 3aHATHS
10. HccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO Tesla, MMEIOIIEro OCh
BpaIlICHHS.
KoncrpynpoBanne KpOHIITEHHOB M PacyeT CHJI YIPYTOCTH.
N3y4yeHnue ycTORYMBOCTU TBEPIOTO TEJIA, UMEIOLIETO IUIOIIA/Ib OOPBLL.
2.4 | 3akoubl coxpanenust |4/2/2 | Ypok
B MCXaHHKC. 11. WMiITyiibc MaTepHaIbHOM TOUKH, CHCTEMBI MaTEPUANBHBIX Touek. Llentp | IIpoBeneHre KOCBEHHBIX M3MEPEHHIT MMITYIbCA TeIa,
Macc CHCTEMBl MaTepHaJbHBIX TOYEK. TeopeMa O JBIDKEHWH IEHTpA | KHHETHYECKOW M MOTEHIUAIbHOH SHEPIHHU Tejla, MOITHOCTH CHIIBI;
Macc. ViMiysbe cuiibl 1 MI3MEHEHHE UMITYJIbCa TeNla. 3aKOH COXPAHEHHUS | TPOBE/ICHHE ONBITOB 10 IPOBEPKE IPEUIOKEHHON TUIIOTE3bl PU
umIyibca. PeakTnBHOe ABMKeHHe. MOMEHT UMITYJIbCa MAaTEPHAIBHON | M3Y4YE€HHH PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHKEHHS 1
touku. [IpeicraBieHHe O COXpPaHEHHHM MOMEHTa HMITyJbca B | B3aumojeiictBus ten. OnpenenieHne abCOMOTHBIX U
LUEHTPAIBHBIX TOJISX. OTHOCHTEJNIbHBIX TIOTPELIHOCTEH H3MEPEHHUH (PH3MIECKUX BEITUYHH.
12. PaGoTa CHIIbl HA MaJOM 1 Ha KOHEYHOM nepemernennu. paduueckoe | OUEHKA TPAHAIL norpenHocTedt. [TpoBesienne SKCepuMenTa 1o

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

CPaBHEHMIO U3MEHEHMS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL,
M3MEHEHHS OTCHIIMAIBHON YHEPT U TPY>KUHBI C pab0TOM CHITBI
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SHEPTUU MaTepUaNTbHON TOYKHU. [loTeHIIHaNbHbIE W HEMOTCHIIUATbHBIS
cunel. [lorennmanpHas sSHeprus. [loTeHIMambHAs SHEPTHS YIOPYTO
neopMHpOBaHHONH TpYyXHUHBL. [loTeHnmWanpHas DSHEprus Tena B
OTHOPOJHOM TpaBUTAIMOHHOM ToJje. [loTeHInanpHas SHeprus Teja B
TPaBUTAIIMOHHOM IIOJIE OJHOPOTHOTO IIapa (BHYTPH M BHE IIapa).
Bropas xocMudeckast cKopocTb. TpeThst kocMudeckas cKkopocTs. CBs3b
pabOThI HEMOTCHIIMATBHBIX CHJI C U3MCHEHUEM MEXaHUYCCKOW dHEPTUU
CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKOW IHEPruu. YIpyrue u
HEyNpyrue CTOJKHOBEHMs. YpaBHeHHe bepHymin s wuaeanbHOM
JKUJKOCTH KaK CIIEICTBHE 3aKOHA COXPAHEHHUSI MEXaHUYECKOM SHEPTUH.
TexHuyeckue yCTPOHUCTBA M TEXHOJOTHUECKHE MPOLECCH: TBUKCHHE
pakeT, BOJOMET, KOTep, MPYKUHHBIA MHCTOJIET, THPOCKOI, (PUTypHOE
KaTaHHE Ha KOHbKaX.

JemoncTpanuu.

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

TpeHHUS.
HccnenoBanue cCoXpaHEHUS UMITYJIbCA TIPH YIIPYTOM
B3aMMOJICHICTBHH, COXPaHEHHS SHEPTHH TIPH CBOOOTHOM IaACHUH.
Omnpenenenne padOTHI CHIIB TPEHUS MIPH ABIKCHHUHN TeJa 10
HaAKJIOHHOH MJIOCKOCTH.

Habnronenue n 00bsCHEHIE PEaKTUBHOTO JIBHKCHHUS.

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

PerieHue kauecTBEHHBIX 33714, TPEOYIOIIUX MPUMEHCHUS 3HAHUN
10 MEXaHUKE.

OO0BsCHeHNE TPUHIIAIIOB NEHCTBUS BOJOMETA, KOTIEPa,
MPY>KHHHOTO MHCTOJIeTa, TUpockomna. OObICHEHNE IBIKEHIS
paxeT, GUrypHOTO KaTaHUs Ha KOHbKaX. OnpeneneHue yCIoBHA
MIPUMEHUMOCTH MoJielell ((U3UYecKiX Tel U IpOIeccoB (SBICHUI):
a0COITIOTHO yIIPyroe u abCOMOTHO HEYIPYToe CTOIMKHOBEHHS.
BrimotHeHe yueOHBIX 3aIaHUI HA aHATH3 MEXaHUICeCKAX
MIPOLIECCOB (SIBIEHUH) C UCTIOJIBL30BAHNEM 3aKOHOB COXpaHEHUS B
MCXAaHUKE: 3aKOHBI COXpaHeHI/IH I/IMl'[yJ'Ibca nu MeX&HH‘IeCKOﬁ
SHEPIUH, CBS3b PaOOThI CHIIBI C U3MECHEHHUEM MEXaHUYECKO
JHEPTUH Tena.

Hcnonb3oBanue | T-TexHOMOrMiA pU paboTe ¢ NONOIHUTEIbHBIMU
MCTOYHHMKaMH WH(OPMALINY 10 TEME, UX KPUTHYESCKUIN aHATIU3 U
OIICHKa JOCTOBEPHOCTH.

HpaKTI/I‘IGCKI/Ie 3aHATHA

13.

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

JlaGopaTopHbIe 3aHATHS

14.

W3mepenue uMilynbca Tena o TOpMO3HOMY ITyTH.

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

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

Pa3n

e 3. Moaexkyasipaasi Gu3MKa ¥ TEPMOAUHAMHUKA

3.1

OCHOBBEI
MOJIEKYJISPHO-

8/2

Ypok

15.

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

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

XapakTep ABM)KCHHS W B3aUMOJCHCTBUS 4acTull BemiectBa. Monenu
CTPOCHHUS Ta30B, XKHUIKOCTEH M TBEPABIX TEN M OOBSCHEHHE CBOMCTB
BELIECTBA HAa OCHOBE 3TUX Mozeneil. Macca um pa3mepbl MOJIEKYI
(aromoB). Konmnuectro Bemmectsa. [ToctostHHas ABOraapo.
TexHIMUECKHE YCTPOICTBA U TEXHOJOTHIECKHE MPOIECCHI: TEPMOMETD,
OGapoMeTtp, oTydeHIe HaHOMaTEePHAJIOB.

JeMoHcTpanuu.

Mopnenu IBWKEHUS 4YacTUI[ BeliectBa. Mojenb OpOYHOBCKOTO
JBIDKCHUS. BHUICOPONMK C 3alMUCBI0 PEaJbHOTO OpPOYHOBCKOTO
nBikeHus. nddy3ns KunKocTe.

16.

Illkana Ttemneparyp Llenscus. Mopnenp uaeanpHOro rasa B
MOJIEKYIISIPHO-KMHETHYECKOM TEOPUHM: 4YacTULBl Tra3a JIBHXKYTCA
XA0THUYECKU U HE B3aMMOJAEUCTBYIOT IPYT C APYTOM.

TexHUUeCKUe yCcTpoicTBa U TEXHOJOTUYECKUE MPOLECCHI: TEPMOMETD,
6apoMerTp, MoJIydeHHEe HAHOMATEPHUAIOB.

JemoHcTpanuu.

Mounens oneita llltepHa. ITputsikeHue MOIEKyJI.

17.

YpaBaenue MenzaeneeBa-Knametipona. AOcoiroTHas Temmeparypa
(mkanma temmeparyp KenpBmua). 3akon Jlanprona. M3omporecchl B
U/IeaIbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM BemecTBa. I'padudeckoe
MPE/ICTABICHUE N30IIPOIIECCOB: N30TEpPMa, H30X0pa, n300apa.
TexHn4eckue ycTpoiicTBa M TEXHOJIOTHIECKHUE IIPOLIECCH: TEPMOMETP,
Gapomerp, MosTydeHNe HAHOMATEPHAJIOB.

JeMmoHcTpanuu.

Mogenu KpHUCTaJUIMUECKHX pemeTok. HaOmroneHue u ucclieoBaHHe
U30IPOLIECCOB.

18.

CBsi3b MEXIy [JaBJI€HUEM U CpeIHEM KHHETHYEeCKOW »sHeprueit
MOCTYMATEFHOTO TEIUIOBOTO JBIDKEHUST MOJEKYJ HIealbHOrO rasa
(ocHOBHOE ypaBHCHHE MOJICKYIISIPHO-KHHETHYECKON TEOpHUH
HJI€AJIBHOTO rasa). CBs3b a0CoII0THOMI TeMIepaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEH KHHETHYECKOW 3HEeprueit
MOCTYNAaTENLHOTO TEIJIOBOTO JBMYKCHUS €€ YaCTHIl.

TexHuyeckue yCcTpoicTBa U TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETP,
OGapomeTp, oIydeHe HAHOMATEPHUAIIOB.

JeMmoHcTpamuu.

Mopenu KpUCTAINTMYECKHUX penieTok. HaOmonenne u ucciaenoBaHue
M30TPOIECCOB.

TETJIOBOTO PaBHOBECHS M H30MPOLIECCOB B Ta3ax.

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

Pemtenne pacuéTHbIX 3aa4 ¢ BHO 33JJaHHOM U HESBHO
3a7aHHOI (PU3UUECKOI MOJIETIBIO C MCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOB ¥ (pOPMYI MOJNEKYISIpHOH pm3uku. Pemrenue
KaueCTBEHHBIX 3aJ1au, TPEOYIOIIX IPUMEHEHHS 3HaHUH 110
MOJIEKYJISIpHOH (usmke.

OOBsicHEeHHE yCTpoiicTBa U IPUHIMIIA JEHCTBUI TEPMOMETPA,
6apomerpa. OOBsICHEHHE MOTYyICHUS] HAHOMATEPHAJIOB.
OnpezencHue yCIOBUI IPUMEHUMOCTH MOJIeNIeH (PU3HYSCKUX Tel
1 TIPOIIECCOB (SIBJICHHI): MOJIeNel Ta3a, )KUAKOCTH U TBEPAOTO
(KpUCTAINTMYIECKOT0) Tela, UIeaTIbHOTO Ta3a.

BrImnonHeHne yueOHbIX 3a/1aHUI Ha aHAJIM3 TEIUIOBBIX NIPOLECCOB
(sBNEHUI) ¢ UCHOIB30BaHNEM OCHOBHBIX MojioxkeHuit MKT u
3aKOHOB MOJICKYJISIpHON (PU3MKHU: CBSA3b JAaBJICHHS UICATBLHOTO ra3a
CO CpeaHEH KMHETUYECKOU YHEPTUeil TEII0BOr0 ABUXKCHUS U
KOHIIEHTpAIEeH €ro MOJIEKYJI, CBsI3b TEMIIEpaTyphl BELIECTBA CO
CpeiHel KHHETHUECKOi SHepriuel TeIIOBOTO ABHKEHHS €T0
YacTHII, CBSA3b IABJICHUS UJICAJIbHOTO Ta3a ¢ KOHIEHTpaIei
MOJIEKYJI M €TO TeMIepaTypoH, ypaBHeHHe MeH eneeBa—
Knaneitpona

JlaGopaTopHbIe 3aHATHS

19.

HccnenoBanue npoiecca yCTaHOBIEHUSI TEIJIOBOIO PABHOBECUS IIPU
TEMI000MEHe MEX Ty TOpsiueit ¥ XOJIOTHOM BOJIOM.
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V3y4eHne n30TepMUUecKoro mnpomuecca (pPeKOMEHI0BaHO
HCIIOJIb30BaHNE TUPPOBOH TabOPaTOPHH).

W3y4eHue n30X0pHOTro mpouecca.

W3zydenue uzobapHOro mporecca.

[IpoBepka ypaBHEHUS COCTOSHHSI.

3.2

TepmoauHamuka.
Tennosble MalIUHBL.

8/2

Ypok

20. Tepmomuramuaeckas (T/) cucrema. 3aganue BHENTHHX YCIOBHH it | V3MepeHne yaenpHOH TeINIOEMKOCTH PAa3HBIX BEIIECTB, X
TEPMOJMHAMHYECKON CHCTEMBL. BHEIIHME W BHYTPEHHHE MAPaMETPHL. | cpaBHEHHE, IPOBENCHHE UCCIIEA0BAHMI 3aBHCHMOCTEH
[TapameTpbl TEPMOAMHAMUYECKON CHCTEMBI KaK CPEJHHC 3HAYCHHUS | (hu3muecKMX BEIMUYMH U OIBITOB IO MPOBEPKE MPeIoKeHHO
BCITHYHH, OIUCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOTIHYECKOM YPOBHE. | ryroressl Py H3y4eHHH IPOLECCOB TEILIOOOMEHA H a1HabaTHOro
HyneBoe nHauano TEPMOIHAMUKH. Camonpon3BoNbHAs peTaKcalys npotecca. OnpeeseHie abCOMOTHIX H OTHOCHTETBHEIX
TCPMOAMHAMHIHCCKOM CIECTGMH K TCIIIOBOMY PaBHOBCCHIO. norpemHocteit uamepennit puznueckux BeanyrnH. OeHKa rpaHuIl
TexHu4eckue  yCTpPOWCTBA M TEXHOJOTHUECKHE  IPOLECCHI: N

N . | morpeurHocreii. M3yueHne B3aMMOCBSI3U SHEPTUH
XOJIOAUJIIbHUK, KOHAUIHUOHED, JANU3CJIIbHbIN u Kap6IOpaTOpHI)II/I -
MEKMOJIEKYJSIPHOTO B3aMMOACHCTBUS M TEMIIEPATYPhI KHITCHUS

JIBUTATeNM, MapoBas TypOMHa, MOJY4YE€HHE CBEPXHU3KUX TEMIIEPaTyp, s .
yIUAM3AA "TETUIOBEIX" OTXOJOB C HCTIONb30BaHWEM Tervioporo | KUAKOCTEH. M3yueHue TEILIOBLIX ABUraTeNeil ¢ HCNOIb30BaHHEM
Hacoca, yTHIM3alldd OHOOPraHMYECKOro TOIUIMBA i BhpaGoTky | KOMIIBIOTEPHBIX MOJCIICH.
"TeILIOBON" H JJIEKTPOIHEPIHH. HccnenoBanue pasHbIx crioco00B U3MEHEHUS BHYTpEHHEN
JleMOHCTpaIyHy. sHepruu. PemeHne pacu€THBIX 33144 C SBHO 33/1aHHOH M HESIBHO
W3MeHeHne TeMIleparypbl MpH  aauabaTHYeCKOM —pACIIMPEHHH. | 33JaHHOH (pU3HIecKoil MOJeNbIo
BosznymHoe orauBo. CpaBHEHHE YAEIBHBIX TEINIOEMKOCTEH BEUIECTB. | C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (DOPMYIT MOJIEKYIISPHOM
Crnoco0bl n3MEHEHNs BHYTPEHHEH SHEPTHH (U3MKK U TEPMOAUHAMUKH.

21. MoJenb HMIEaIbHOTO ra3a B TEPMOJMHAMHKE - CHCTEMa ypaBHeHuii: | PelleHre KaueCTBEHHbIX 3a/1ad, TPEOYIOIUX NPUMEHEHHS! 3HAHUI

ypaBHeHHe MenneneeBa-Kianeiipona u BeIpakeHHE Uil BHYTpEHHEH

SHEpPruM. YCJIOBUS  NPUMEHUMOCTH 3TOM  MOJENM:  HHU3Kas
KOHLEHTpALMsl YacTHll, BBICOKHE TeMIeparypbl. BblpaxkeHue s
BHYTpEHHEH SHEPrun OJIHOATOMHOTO HJEaIbHOTO rasa.

KBasucraTnueckue U HecTaTHIECKHE MPOIIECCHL. DIIeMEeHTapHas paboTta
B TepMOJHHaMUKe. Brrancienue paboTel Mo rpaduKy mporecca Ha pV-
muarpamme. Temumorepenada Kak CIIOcO0 HW3MEHEHHsS BHYTpPCHHEH
SHEPTHH TEPMOJUHAMUYECKON CHCTEeMBI 0e3 COBEpIICHUS pPadOTHI.
KonBeknus, TemionpoBOAHOCTh, W3MydeHHe. KoIM4ecTBO TEIIOTHI.
TemnoeMKOCTh Tena. Y enbHas U MOJISIpHAsT TETJIOEMKOCTH BEIECTBA.
VYpaBuenue Maiiepa. YienbHas TemjioTa cropanus Toruiupa. Pacuer
KOJIMYECTBA TEIUIOTHI MpH Terutonepenade. [lonstue o6 agmabaTHOM

npolriecce.
TexHuyeckue  yCTpoHCTBA M TEXHOJOTMYECKHE  IIPOLECCHI:
XOJIONWIBHHK, KOHIULIMOHEp, JAM3ENBHBIE ¥ KapOIopaTOpHBIH

JIBUTATEIN, TApOBas TYpOUHA, IMOy4YCHHE CBEPXHU3KHUX TEMIIEPaTyp,
yTWIN3alUusg "TEIUIOBBIX" OTXOAOB C HCHOJb30BAaHUEM TEIUIOBOTO

0 MOJIEKYJISIPHO# (PU3UKE U TEPMOJMHAMUKE.

OObsicHeHnE YCTPOMCTBA M MPUHIIMIIA JCHCTBHS XOJIOANIBHUKA,
KOHIHMIIMOHEPA, TN3eJILHOTO U KapOIOpaTOPHOTO ABUTATENEH,
NapoBOH TYpOUHBI.

OOBsCHEHNE TTOJTyYEHHS CBEPXHU3KUX TEMIIEpaTyp, YTHIN3AIHH
«TETIOBBIX)» OTXOOB € UCIIOIb30BAaHUEM TEIIOBOTO HACOCA,
yTHIN3aMK OMOOPTaHUYECKOTO TOIIMBA JIJIS BBIPAOOTKH
«TEIIOBOW» U 3IEKTPOIHEPI M.

BrimonHenue y4eOHbIX 3aJaHNil HAa aHAJIN3 TETUIOBBIX IIPOLIECCOB
(stBNIEHMIT) C UCTIONB30BaHUEM OCHOBHBIX NoJioxxeHnH MKT u
3aKOHOB MOJICKYJISIPHOH (PM3UKH ¥ TEPMOJNHAMHUKH: TIEPBBIA 3aKOH
TEPMOAMHAMUKH, 3aKOH COXPAaHEHHsI YHEPTUU B TEILIOBBIX
nporeccax. Mcmons3zoBanue IT-TexHoMOTHI TIpU padoTe ¢
JIOTIOTHUTEIHHBIMA NCTOYHUKAaMHU HH(POPMAIUU IO TEMeE, MX
KPUTHYECKHUH aHAJIN3 U OIIEHKA JOCTOBEPHOCTH.
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Hacoca, YTHIM3anus OMOOPraHMYECKOTO TOIUIMBA JUIS BBIPAOOTKH
"TermoBoi" 1 3JIEKTPOIHEPTHUU.

JemoncTpanuu.

W3meHeHne TemmepaTypsl INpH aanabaTHIeCKOM  pPaCIIMPEHUH.
BosznymHoe oranBo. CpaBHEHHE YAETBHBIX TETIIOEMKOCTEH BEIIECTB.
Crioco0b1 n3MEHEHHs BHYTPEHHEH SHeprun

22,

Buytpennss sHeprus. KosmdecTBo TemaoTel M paboTra Kak Mepsl
WU3MEHEHHsl BHYTPEHHEH OJHEPIHMHM TEPMOJMHAMHYECKOH CHCTEMBI.
Bropoii 3ak0H TepMOJMHAMUKHU JJIsi PABHOBECHBIX MPOLIECCOB: Yepes3
3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONH CHCTEMBI
MIPOXOIUT CAMHCTBEHHAS aanadaTa. AOCONIOTHAS TeMIlepaTypa.
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLECCHI:
XOJIONWIBHHAK, KOHIULIMOHEp, JAM3ENbHBIH ¥  KapOIOpaTOpHBIHA
JBHUTATENM, TapoBas TypOWHA, NMOJY4YEHHE CBEPXHU3KHX TEMIIEPaTyp,
yTUIM3anusa "TEMIOBBIX" OTXOJOB C HCIOJIB30BaHUEM TEIJIOBOTO
Hacoca, YTHJIM3alus OMOOPraHMYECKOTO TOIUIMBA JUIs BBIPAOOTKH
"TerI0BOK" U ANEKTPOIHEPTHUHU.

JemoHcTpanuu.

HccnenoBanne aamabaTHOro mporecca. KommbloTepHble MoOAenn
TEIIOBBIX JBUTrATEIEH.

23.

Bropoit 3akoH TepMOAWHAMHUKH [UII HEPABHOBECHBIX IPOICCCOB!
HEBO3MOXKHO TIepelnaTh TEIUIOTy OT Oojiee XOJNOTHOTO Tena K Oolee
Harperomy 6e3 komrreHcanuu (Kimaysuyc). HeoOpaTuMocTs mpupoIHBEIX
mporieccoB.  MakcumansHoe 3Hadenwe KIIJ[. Hwuxn  Kapho.
OKOIOTHYECKHEe AaCTeKThl HCIOJNb30BaHMSA TEIUIOBBIX JIBUTATEINEH.
TemnnoBoe 3arpsi3HEHNE OKPYKarOUIEH Cpeibl.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
XOJOAWIBHUK, KOHIUIIMOHEp, JHU3EIbHBIH M KapOIOpaTOpHBII
JIBUTATENH, TapoBas TypOMHA, IOJIyYe€HHE CBEPXHU3KHX TEeMIIeparyp,
yTWIM3alUKsg "TEIUIOBBIX" OTXOAOB C HCHOJIb30BAaHUEM TEIUIOBOTO
Hacoca, YTWIM3alUsd OHOOPTaHUYECKOTO TOIUIMBA ISl BHIPAOOTKH
"TerI0BOM" U JIEKTPOIHEPTUHU.

JemoncTpanuu.

UccrnenoBanme aamabatHOro Tporecca. KoOMIBIOTEpHBIE MOICITH
TETIOBBIX JIBUTaTENEH.

AHanu3 u OIeHKa MOCIEACTBUI NCTIOIb30BAaHNS TEIUIOBBIX
JIBUTaTeJNIed U TEIJIOBOTO 3arps3HEHMSI OKPY KaIOLIEH cpeabl C
MTO3HUIUH IKOIOTHIECKOI 0€301MacHOCTH; MPEACTaBICHUN O
panroHaIbHOM MPUPOJONOIB30BaHNH (B MIPOIIECCE MOATOTOBKU
COOOIIeHNH, BBITIOTHEHUH TPYIIITOBBIX IIPOSKTOB)

JlaGopatopHble 3aHATH

24,

W3mMmepeHue yaenbHON TEIIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BELIECTBA.
HccnenoBanue anmadaTHOTO Mporecca.

W3ydeHue B3aMOCBSI3U SHEPTHH MEKMOJIEKYIISPHOTO
B3aUMOJEHCTBUS U TEMIIEPATYPbI KUIIEHUS )KUJKOCTEH.
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M3mepenue yaenbHON TEIJIOTH TJIaBICHUS JIbAa

M3mepenne abCOMIOTHOM BIa)KHOCTH BO3yXa U OI[EHKA MACCHI TIAPOB
B TIOMCIICHHUH.

W3mepenne ko3 UIMEeHTa TOBEPXHOCTHOTO HATSYKCHHS.
W3mepenne moxys FOnra.

HccnenoBanue 3aBUCUMOCTH JIe(OpMaii pe3HHOBOTO 00pasiia oT
MPUJIOKEHHON K HEMY CHJIBL.

3.3

ArperaTtHble
COCTOSIHUS
BemectBa. ®a3oBrie
MePEXOpI.

6/2

Ypok

25. [TapooOpa3zoBanne n kKoHxeHcanus. Vcnapenne u kureHue. Y aenpHas | HaOmoneHne CBOMCTB HACHIICHHBIX TAPOB, MAIBIX Ae(opMariiid,
TEmIoTa napooOpasoBaHus. HacellleHHblE M HEHACBHIIEHHBIE MAPHL. | IPOBENEHUE KOCBEHHBIX M3MEPEHHH YAEIbHOM TEIIOTHI
KadgecTBeHHass 3aBHCMMOCTh IUIOTHOCTH H JTaBJICHUA, HACBIIICHHOIO | [yaBJICHUS JbJa, a0COJIIOTHOM BJIA)KHOCTHU BO3/1yXa,
napa OT TeMIepaTypbl, UX HE3aBHCUMOCTh OT 00beMa HACHIIIEHHOTO K03((PULHEHTA IOBEPXHOCTHOTO HATSIKEHHs, MOy FOHTa.
napa. 3aBUCUMOCTb TEMIIEPaTyphl KUIICHUS OT JAaBJICHUSA B )KUAKOCTH. 3y4enne 3aKOHOMEPHOCTEH HCTIapeHHs W KHITEHHS JKIKOCTei, B
BrnaxxHOCTh BO3yXA. VA6COHIOTHa$1 U OTHOCHUTEJIbHAS BIAYKHOCTb. TOM WHC/IE KHTICHHUS TIPH TTOHMKEHHOM /IAB/ICHWH, HATDEBAHHS H
TexHHUecKkue YCTPOHCTBA M TEXHOJOTHYECKHE IPOLECCHI: >KUIKHE N
KpHCTAJLTHI, COBpEMEHHbIE MATEpHATH. IIAB/IeHNs KPHCTAILIMIECKOrO BELIECTEE, KAUILIAPHBIX sBIeHNI,
/S ——— cMmaunBaHuA. [IpoBeeHre OMIBITOB ¢ MELTHEIMH ITEHKAMM.
TemnoBoe pacmupenue. CBOHCTBa HACHILEHHBIX NapoB. Kumnenue. HCCH..eHOB aHHE MOJICITH HEHb IOTOHVOBCKOH KHKOCTH. IjemeHI/Ie
Kunenne TIpM  HOHIKEHHOM  JaBIEHHM. V3Mepenue  cuypl | PACHUCTHBIX 3aNat € ABHO 33/IaHHON U HEABHO 3aJaHHOU
MOBEPXHOCTHOTO HATsDKCHUSA. OTMBITHI ¢ MBUIBHBIMHA — TUICHKAMHU. (pM3IICCKOi MOJIEIIBIO C HCTIONB30BAHHEM OCHOBHBIX 3aKOHOB I
CmaunBanue. KamumnspHble sBieHus. MoJenn HEHBIOTOHOBCKOM | HOPMYI MONEKYIAPHON GUBUKHM M TEPMOIUHAMHKH.
xuIKoCTH. CIIOCOOBI N3MEPEHNUS BIaYKHOCTH. PemreHne kaueCTBEHHBIX 3a/1a4, TPEOYIOMIMX TPUMEHEHHS 3HAaHUH

10 MOJIEKYJISIPHO (PU3UKE U TEPMOIMHAMHUKE.

26. Kpucramnmueckue u amopdubie Tena. AHu30Tponus cBoiicTB | OObsSCHEHHE OCHOBHBIX IPUHIUIIOB CTPOSHHS KUIKHUX
KpuctaiioB. IlmaBieHume M KpUcTaIM3anMsa. YIenbHas TEIUIOTa | KPUCTAJUIOB, MTOJYyYEHUs COBPEMEHHBIX MaTepuanos. OnpeneneHue
mnaBieHus. Cybommmanmsd. Jledhopmarnmu TBepaoro tena. Pactsxenne u | yCIOBHM MPUMEHUMOCTH Mojeneil pU3HUECKUX Tell U MIPOIIECCOB
cokarue. Cmsur. Mopayne HOura. Ilpenen ympyrux npedopmanmid. | (SBICHHIN): MOAEICH ra3a, )KUAKOCTH U TBEPIOTO
TemnoBoe pacuiMpeHue XHUIKOCTeH W TBEpAbIX Ted, 00beMHOe M | (KPHCTaJUIMUECKOro) Teja, MIealbHOro rasa.

JMHEHHOE pacIiIupeHne. AHTapMOHHU3M TEIUIOBBIX KOJIEOaHUH YacTHIl
BEIIIECTBA KaK PHUYMHA TEIJIOBOTO PacUIMpeHHs Tel (Ha KaYeCTBEHHOM
YpOBHE).
TexHn4eckne YCTPOHCTBA M TEXHOJOTMYECKHE MPOLECCHL JKUAKHE
KPHCTAJUIBI, COBPEMEHHBIE MaTepHAIbI.
JemoHcTpanuu.
HWccnenoBanne HarpeBaHU U IUIABICHUS KPUCTAIIMYECKOTO BEIECTBA.
Bunsr nedopmarnmii. HaGmronenne Mansix nedopmanuii.
27. YpaBHeHue TeruoBoro Oamanca. IloBepxHOcTHOe HaTsDKeHHE. | BhimosHeHHMe yueOHBIX 3aJaHH HA aHAJIN3 TETIOBBIX IPOIIECCOB

KoaddunmeHT noBepXHOCTHOTO HATsDKEHUS. KanmmuispHbIC sSBICHUS.
JlaBneHue moja HMCKPUBIEHHOW MOBEPXHOCTHIO >KUAKOCTH. Popmyna
Jlannaca.

(stBnIeHMIT) ¢ UCTIONB30BaHUEM OCHOBHBIX nostoxkeHnit MKT n
3aKOHOB MOJIEKYJISIPHON (PU3NKN M TEPMOIMHAMUKH: CBSI3b
JIaBJICHUS UJEAbHOTO Ta3a C KOHIEHTPALUel MOJIEKYIT U €ro
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TexHu4yeckne yCTPOWCTBA W TEXHOJOTHYECKHUE TIPOIECCHI: KUIKHE
KPHUCTAJUIBI, COBPEMEHHBIE MaTepHAIBL.

JemoncTpanuu.

OnBITH ¢ MBUTFHBIMY TUTeHKaMu. CMaunBanne. KamunisipHbie sBICHUS.
Mopnenn  HEHBIOTOHOBCKOW  JKHAKOCTH. CrocoObl  M3MepeHus
BJIAYKHOCTH.

TeMmrneparypoi, ypaBHeHue MenaeneeBa—Kianeiipona, nepBoiit
3aKOH TepMoAWHAMHKH. PaboTa B Tpymmax mpu o0CyXIeHUN
BOTIPOCOB MEXIIPEAMETHOTO XapakTepa (Harpumep, o TeMe
«TemnooOMeH B JKHUBOM MPHUPOIIELH)

Pa3znea 4. diekTpoauHaAMHKA.

4.1

DneKTpudecKoe
noJe.

8/2

Ypok

28.

OnexTpu3alys Tell U ee NposiBIeHNs. DIeKTpuuecKuil 3apsaa. JlBa Buaa
3NEKTPUUECKUX 3aps/I0B. IIpoBonHUKY, JUBIIEKTPUKU u
MONYNIPOBOJHUKN. JIEMEHTApHBIA 3ICKTPUYIECKUH 3apsAn. 3aKoH
COXpaHEHMs 3JIEKTPUYECKOro 3apsja. BzamMoneicTBue 3apsiioB.
Toueunsle 3apsaabl. 3akoH Kynona. Dnekrpuueckoe none. Ero neiicteue
Ha 3JICKTPHUYECKHE 3apsiIbl.

TexHn4eckue  yCTpOWCTBA M TEXHOJOTHYECKHE  IPOLECCHI:
3JIEKTPOCKOII, ANEKTPOMETP, IJIEKTPOCTaTUIECKas 3allUTa, 3a3eMJICHHE
JJEKTPONIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paada.
JemoHcTpanuu.

YCeTpoHCTBO U IPHUHIIUIT IEHCTBUS DIEKTPOMETPa. DIEKTPUUECKOE MoJie
3apsOKEHHBIX IIAPUKOB. OJIEKTPUYECKOE TII0JIe JIBYX 3apsKEHHBIX
TUTACTHH.

HpOBeI[eHI/Ie KOCBCHHBIX I/I3MepeHI/Iﬁ U1 OIIBITOB I1O IPOBEPKC
Hpe[[J'IO)KeHHOﬁ TUNOTE3bI MPU U3YUCHUU B3aMMOJACUCTBHUS
3apsHKEHHBIX TEII, 3apsaga KOHAEHCATOPa, IMOCIEA0BATEIIBHOTO
COCAMHCHUA KOHACHCATOPOB.

29.

HanpspxkerHocTh amekTpudeckoro mois. [IpoOubrid 3apsa. JlmHUM
HAIPSHKEHHOCTH 3JIEKTpUYecKoro 1moiisi. OHOPOAHOE 3JIEKTPUIECcKoe
none. [loTeHIMAaNbHOCTh 3JIEKTPOCTATHYECKOTO TMoJsl. PasHocTh
MOTEHIMAJIOB M HampspkeHue. IloTeHnmanbHas SHeEprust 3apsaa B
AJIEKTPOCTaTHYECKOM ToJje. [loTeHIman 31eKTPOCTaTUIECKOro IoJs.
CBs3p  HamNpSOKEHHOCTH TMOJII W Pa3HOCTH MOTEHIMAJIOB UL
AJIEKTPOCTATUYECKOTO MO (KaK OTHOPOJHOTO, TAK M HEOTHOPOIHOTO).
TexHuyeckue  yCTpoOHCTBA M TEXHOJOTMYECKHE  IIPOLIECCHI:
3JIEKTPOCKOII, 3JIEKTPOMETP, IEKTPOCTaTUUECKasl 3alIUTa, 3a36MIICHHUE
3JIEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paacda.
JemoncTpanuu.

Monens anexTpoctatuueckoro reHeparopa (Bam ne I'paada).
IIpoBOIHUKY B 3NEKTPHUUECKOM MOJ€. DNEKTPOCTaTUIECKas 3alluTa.

OmnpeneneHne aOCOMIOTHBIX U OTHOCUTEIBHBIX ITOIPEITHOCTEH
n3MepeHuil pU3nIecKux BeTUIHH.
OrieHKa IrpaHUIl OTPEIIHOCTEH.

30.

ITone Toueunoro 3apsaa. [lone paBHOMEPHO 3apsikeHHOU chepsl. [Tone
paBHOMEpPHO 3apsDKEHHOTO 1o o0beMy miapa. [lose paBHOMEpHO
3apsKEHHOU OeCcKOHEUHOH IIJIOCKOCTH. Kaprunel JINHUHI
HalpsHKEHHOCTH OTHUX noneu u SKBUIIOTCHIIMAJIBHBIX HOBerHOCTeﬁ.
IIpoBomHUKM B 2JEKTPOCTATHMYECKOM IOJ€. YCIOBHE pPaBHOBECHUS

W3y4yeHue KapTUH JIMHUI HANPSHKEHHOCTH 3JIEKTPUUECKOTO MOJIS
TOYEYHOTO 3apsijia, PABHOMEPHO 3apsHKEHHOH cepsl, paBHOMEPHO
3apsKEHHOTO 110 00BbEMY IIapa, PpABHOMEPHO 3apsKeHHON
0eCKOHEYHO! TUTIOCKOCTH U 3KBUIIOTCHIIHAIBHBIX TOBEPXHOCTEH.
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3apsIzIOB. JV3IeKTpUKH B 3JIEKTPOCTATHUECKOM ToJe.
JanexTpudeckas IPOHUNAEMOCTh BELIECTBA.

TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
3JIEKTPOCKOTI, 3JIEKTPOMETP, 3IEKTPOCTATHIECKAs 3aIUTa, 3a36MIICHHE
3JIEKTPOINIPUOOPOB, KOHAEHCATOPHI, reHepaTop Baw ne 'paada.
JemoHcTpanuu.

IIpoBOAHUKY B 3JIEKTPUUECKOM MOJIE.

31.

ONeKTPOEMKOCTh  KOHJEHcaTopa.  OJEKTPOEMKOCTh  IJIOCKOTO
KoHIeHcaTtopa.  IlapannmenpHoe ~— coelMHEHHME  KOHAEHCATOPOB.
ITocnenoBsarensHOE COeIMHEHNE KOHJIEHCATOPOB. JIBmxeHHE
3apsOKEHHOM  4acTHIBl B OJHOPOJHOM  DJIEKTPHYECKOM  IIOJIE.
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLECCHI:
3IEKTPOCKOIL, HNEKTPOMETP, dAEKTPOCTATUIECKAS 3aLUTA, 3a36MICHUE
3NEKTPOINIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paacda.
TexHuyeckue  yCTpoOHCTBA U TEXHOJIOTMYECKUE  IIPOLIECCHI:
3JIEKTPOCKOII, AIEKTPOMETP, IJIEKTPOCTaTUIECKas 3allUTa, 3a3eMJICHHE
JJEKTPONIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paada.
JemoHcTpanuu.

YeTpolcTBO U IEHCTBUE KOHACHCATOpa IMOCTOSHHOM U NEPEMEHHOM
€MKOCTH. 3aBHCHUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATopa OT
IUNIOIAAN TIACTHUH, PACCTOSHHMS MEXKIY HHUMH U JUAIEKTPUYECKOU
OPOHULIAEMOCTH. OHEPrusi dSIEKTPUYECKOr0 TONA  3apsKEHHOrO
KOHJIEHCaTopa. 3apsaaKa U pa3psaKa KOHAEHCATOpa Yepe3 pe3rcTop.

HaGmonenue npeBpalieHnst SHEpTuy 3apsHKEHHOTO KOHIEHCAaTopa
B DHEPTUIO U3JIy4eHUs CBETOUOA, UCCIIeI0BaHUE pa3psiia
KOHJICHCATOpa 4epe3 pe3ucTop. M3yueHne 3aBHCHMOCTH
NIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOPA OT IUTOMIA ! IUIACTHH,
PacCTOSHUS MEX Iy HUMH U TUICKTPUIECKON IIPOHMIIAEMOCTH.
Pemenne pacuéTHBIX 3a/1a4 C SIBHO 3aJaHHON M HESIBHO 33JaHHOM
(bU3UIECKOM MOAENBIO C UCTIOJIL30BAHIEM OCHOBHBIX 3aKOHOB 1
(dopMyn AieKTpocTaTUKY. Penienne kauecTBeHHBIX 3a/1ad,
TpeOYIOIMX MPUMEHEHHS 3HAHUH IO AIIEKTPOCTATHKE.
OOBsCHEHHE YCTPOMCTBA U MPUHIHIA ASHCTBH AIEKTPOCKOTIA,
ANIEKTPOMETPA, KOH/IEHCATOPOB, TeHeparopa Ban ne 'paada.
O06bsicHeHne pabOThI AIEKTPOCTATUUECKON 3alUThI, 3a3EMJIICHHS
aNIeKTponpruOopoB. OnpeaeneHne YCIOBHI MPUMEHUMOCTH
MoJenel PU3NIECKUX TEN: TOUSUHBIN 3apsijl, OAHOPOIHOE
3JIEKTPUUYECKOE TOJIE.

BemmonHeHne y4eOHBIX 3aJaHNH Ha aHATM3 IICKTPUUCCKUX
MPOLIECCOB (SIBJICHUH) C NCTIOJIb30BAHIEM OCHOBHBIX MTOJIOXKEHUH
3aKOHOB NIEKTPOJMHAMHKH: 3aKOH COXPAHEHHsI JJICKTPHIECKOTO
3apsna, 3akoH KyJioHa, MOTEeHINAIBHOCTD JIEKTPOCTATHIECKOTO
TIOJISI, IPHUHITUIT CYTIEPIIO3UIIH MIEKTPUIECKUX TTOJIeH.
Hcnonp3oBanue | T-TexHOoMOTHI IPpH paboOTe ¢ AOTIOTHUTENIBHBIMU
MCTOYHHMKaMH MH(OPMALINY 10 TEME, UX KPUTHUECKHUI aHAIHU3 U
OIIEHKA JI0CTOBEPHOCTH

JlabopaTopHbIe 3aHATHS

32.

OrieHKa CHIT B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HaGuroieHue npeBpanieHus S3HEpTuH 3apsyKEHHOT0 KOHJICHCATopa B
SHEPIHIO U3TYYEHUS! CBETOAUOIA.

W3ydenue npoTekaHus TOKa B LENH, COAEPKAIIEH KOHIEHCATOP.
Pacnpenenenne pasHOCTH OTEHINAIOB (HAIPSKEHNUS) TIPH
MOCJIEI0BATEILHOM COESANHEHUH KOHJEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA YEpe3 PE3UCTOP.

4.2

10/2/2

Ypox

46




TlocTossHHBIH
3JEKTPUYECKUH TOK.
Toxu B pa3InyHbIX
cpenax.
DIEeKTPIUYECKUHA
TOK. Y CIIOBHA
CYILIECTBOBAHUS
3IEKTPUUYECKOTO
TOKa. MIcTOUHUKN
Toka. Cuia Toka.
ITocTossHHBIN TOK.

33.

Cuna toka. [ToCTOSHHBIN TOK. Y CIOBHSI CYIIECTBOBAHUS ITOCTOSTHHOTO
aeKkTprdecKoro Toka. Mcrounnku Toka. Hampsoxenue U u D/1C. 3akon
Owma 11 yyacTKa HeTH.

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

3aBHCUMOCTh COTPOTUBJICHUS I[MIMHIPUYCCKUX TPOBOJHUKOB OT
JUIMHBI, TUIOIIaH TONEPEYHOTO CEUSHHUs U MaTepuaia.

ITpoBenenune NpsAMbBIX M3MEPEHHH CHIIBI TOKA M HATIPSDKEHUS,
KOCBEHHBIX H3MEPEHHH yAenpHoro conpoTusieHus, I/1C u
BHYTPEHHETO COIPOTHBIICHHUS HCTOYHUKA TOKA, IPOBEIICHNE
HCCIIEOBAaHNH 3aBUCUMOCTEH (DPU3MUECKUX BEIMUNH U OTBITOB T10
[IPOBEPKE MPENIOKEHHON TUIIOTE3bI IPU U3YyUEHUH LIeTIeH
MOCTOSTHHOTO TOKA.

Pemenne ka4ecTBEHHBIX 33/1a4, TPEOYIOINX IPUMEHEHUs 3HAHUH
U 3aKOHOB ITOCTOSTHHOT'O TOKa.

OOBsicCHEHHE YCTPOICTBA U MIPHUHIIMIIA JEHCTBHS aMIIepMeTpa,
BOJIETMETpPA, PeocTaTa, CI4ETUMKA HIEKTPUIECKON SHEPIHH.

34. DJNEeKTPUUECKOE  CONPOTHBICHHE. 3aBUCHMOCTH  COINPOTHBIICHHS
OJHOPOJHOTO NPOBOIAHMKA OT €r0 JJIMHBI W IUIOMIAAH IONEPEYHOTO
CCUCHUSL.

TexHnYecKre yCTpoHCTBa M TEXHOJIOTHUECKHE MPOLECCHl: aMIEPMETD,
BOJIBTMETP, PEOCTaT, CICTUHUK IJIEKTPHUUCCKON SJHEPTUHL.
JemoHcTpanuu.

3aBUCHMOCTh CONPOTHUBIICHHS LWJIMHIPUYECKUX IPOBOAHUKOB OT
JUIMHBI, TIJIOMIAU TOTIEPEUHOr0 CeUeHHsI U MaTepuana.

35. VYaensHOe  cONpOTHBIEHWE BemecTsa Pacuer pasBeTBIeHHBIX | OmpenencHne abCOMIOTHBIX M OTHOCHUTEIBHBIX MOTPEITHOCTEH
anekTpuyeckux nened. [Ipasuna Kupxroda. n3MepeHnit pusnueckux BennaruH. OTeHKa rpaHHmIl TOTPEITHOCTEH.
Ipodeccuonanbuo OpPHEHTHPOBAaHHOC cojepikaHue: | [I3yyeHne KOPOTKOTO 3aMBIKAHHS FaAJIbBAHHUYECKOTO 3JIEMEHTA U
[ocnenoparenpHoe, — TapamienbHOE,  CMENIAHHOE  COEMHEHHE | ojiepka BHYTPEHHETO CONPOTHBICHNS. PeleHIe pacuETHBIX 3724
IIPOBOTHAKOB. . C SIBHO 32/IaHHON U HEABHO 3aJaHHOMN (U3MUYECKOH MOJENBIO ¢
TexHuueckue ycrpoiictsa u TEXHONIOTHIECKHE MPOUECCHI: AMIEPMETD, | 161y 30BaHHMEM OCHOBHBIX 3aKOHOB H OPMYJT IOCTOAHHOTO
BOJIBTMETP, PEOCTAT, CICTUHUK IEKTPHUUECKON SHEPTUHL. ToKa.

JeMmoHcTpanuu.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHBIICHHUS TIPH
MOCTOSIHHOM HaIpsKEHHH.

36. Pabora smekrpuyeckoro Toka. 3akoH JDkoymsi-JleHnma. MomHOCTs | BEimomHeHHe yueOHBIX 3aJaHIA HA aHAIHA3 IEKTPHYCSCKIX
3JIEKTPUYECKOTO TOKA. MPOLIECCOB (SBJICHUH) C NCTIOJIb30BAHIEM OCHOBHBIX MTOJIOXKEHUH U
TexHn4eckue ycTpoicTBa 1 TEXHOJIOTHYECKHE MTPOLECCHl: aMIIepMETp, | 3aKOHOB 3JIEKTPOANHAMHUKH: 3aKOHBI OMa IS yJacTKa HenH U JUIs
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOI JHEPIUU. 3aMKHYTOH 3JIE€KTPUUYECKOH Lieny, 3akoH Jhkoyns—JleHna.
JeMoHcTpanuu.

IIpsimoe m3mepenne DJIC. KopoTkoe 3amMBIKaHHE TaIbBaHUIECKOTO
JJIEeMEHTa W OIICHKa BHYTpPeHHero compoTuBiieHus. CrocoOs
coeMHeHUsT ICTOYHUKOB Toka, DJIC Oarapeil.
37. TermoBas MOIIHOCTB, BIJesieMast Ha pesucrope. DJIC u BHyTpenHee | Pabora B rpymnmax npu o0CyXJICHHUH BOIIPOCOB MEXITPEAMETHOTO

COIPOTHUBJICHHE UCTOYHUKA TOKa. 3akoH OMa JUIs IOJTHOH (3aMKHYTOH)
JNEeKTpUUeCKOd 1menu. MOIIHOCTh HMCTOYHMKAa Toka. KopoTkoe
3aMblkaHue. KonaeHcarop B 1ienu NOCTOSHHOTO TOKA.

TexHuyeckue ycTpoicTBa U TEXHOJIOTMUECKUE NIPOLIECCH: aMIIEPMETD,

XapakTepa (Hampumep, Mo TeMe « JIEKTPUICCKIE SIBICHUS B
TIPUPOJICH)
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BOJIBTMETP, PEOCTAT, CYESTUNK ICKTPHUECKON IHEPTHH.
JemoHcTpanuu.

HccrnenoBanme pa3HOCTH MOTCHIIMAIOB MEXAY IOIIOCaMH MCTOYHHUKA
TOKa OT CUJIbI TOKA B IICTIH.

HpaKTI/I‘ICCKI/Ie 3aHATHA

38.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOJIFOCAMH UCTOYHUKA
TOKa OT CUJIbI TOKA B IICIIH.

HccnemoBanne 3aBUCHMOCTH ITOJIE3HOM MOIIHOCTH HCTOYHHMKA TOKA OT
CHJIBI TOKA.

YBenuueHue npeeia u3MepeHus amrepMerpa (BoJIbTMeTpa).
N3mepenne D/]C u BHYTpEHHETO COTPOTHBIICHHSI HCTOYHHUKA TOKA.
HccnenoBanne 3aBucumoctr D/1C rarbBaHHIECKOr0 JIEMEHTA OT
BpEMEHU MPHU KOPOTKOM 3aMBIKAHHU.

JlabopaTopHbIe 3aHATHS

39. VccnenoBanue CMEIIAHHOTO COCTUHEHUS PE3UCTOPOB.
W3mepenne ynenpHOro COnpoTHBIICHHS IPOBOTHUKOB.
ITIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEP KAHNUE: HCCIICIOBAHHE
3aBUCHMOCTH CHJIBI TOKa OT HAIIPSHKEHUS JJIS JTaMIThl HAKJIMBaHMUS.
4.3 | Toku B pa3aM4IHBIX 6/2 | Ypok
cpenax. 40. OnekTpudeckass MPOBOJUMOCTh PA3IMYHBIX BEIIECTB. OJEKTpOHHAS | [IpoBeneHMe KOCBEHHBIX U3MEPEHUH 1 HCCIIEIOBAHUN

IPOBOAUMOCTb TBEPALIX METAIOB. 3aBUCHMOCTb CONPOTHBIIEHHS | 3aBHCUMOCTEH MeKTy (GPH3MUECKUMH BEIMYMHAMHU IIPU U3ydeHHU
METAJIIOB OT TemIiepaTypsl. CBEPXIPOBOIUMOCT. MIPOLIECCOB NPOTEKAHUSA MIEKTPUIECKOTO TOKA B METAJIIaX,
Onextpuueckuii TOk B Bakyyme. CBOHCTBA DJIEKTPOHHBIX MYHYKOB. | ojekrpoNMTax M NOIYIPOBOAHUKAX. ONpeieneHne aGCOTIOTHBIX 1
Tonynposonsukn.  CoOcTsennas M MpUMECHas  MPOBOAMMOCTb | oryocyTebHBIX HOTPELIHOCTEH H3MEPEHHI (PH3MUECKUX BETHUHH.
noiynpoBogHUKOB. CBoiicTBa p-N-mepexona. [lomynpoBOIHUKOBEIE Oteka rpanuIL norperHocTeii. Habmonenue siekTponmsa,
npuGOpEI. . n3y4eHUe U 0OBSICHEHNE TPOBOJUMOCTH 3JIIEKTPOIINTOB,
Texumieckue  yerpolicrea M NpAKTHYECKOE  NPHMCHEHHE: HKCTIEPUMEHTAIIbHOE U3yUEeHHE 3aKOHOB AIeKTposn3a Dapayes.
ra3opaspi/HpIC JTaMIIBL, H/ICKTPOHHO-TyHCBas TPYOKE, | e BOJIbT-aMIICPHOM XapaKTEPUCTUKH O/,
MOJNYNPOBOJHHKOBEIE  MPHOOpBL:  AMOJ, TpaH3MCTOp, GoTomuoy, CpaBHeHHE TPOBOANMOCTH METAJUIOB U ITOJIYITPOBOAHUKOB.
CBETOJIMO/, TAIbBAaHHUKA, pa)MHUPOBAHUE ME/H, BHITUIABKA aJIFOMUHHUS, 3ytieHHe HCKPOBOTO Paspsia H IPOBOIMMOCTH BO3TyXa. Pemmenue
jﬂﬁ;gg;{;l;;ﬂh;ﬂxpocxonnﬂ. pacdETHBIX 3aja4 ¢ ABHO 3aJ1aHHOM W HESBHO 3a/laHHON 5

: (bU3UYECKOi MOZENBIO C UCIIOJIb30BAHHEM 3aKOHOMEPHOCTE
3aBHCMMOCTL CONPOTHBICHNA METAILIOB OT TEMMEPATypHI. MOCTOSIHHOTO TOKA B Pa3JIMYHBIX Cpefiax. PeleHne kauecTBEeHHbIX

41. DNEKTPOTUTHYECKAS AUCCOIUAITS. DIEKTPOoan3. 3akoHbl Dapases s

3IEKTPOIH3A.

TexHuueckue  ycTpoilcTBa M MPAKTUYECKOE  NPUMEHEHUE:
ra3opaspsiiHble JIaMIIbI, JIEKTPOHHO-ITy4YeBast TpyOKa,
MOJYIIPOBOJJHUKOBBIE  TIPHOOPHI:  AMOJ, TpaH3UcTop, (oToxmoxn,

3a/1a4, TpeOYIOMUX IPUMEHEHNS 3aKOHOMEPHOCTEH MOCTOSHHOTO
TOKa B Pa3IMYHBIX CPEAax.

OOBsCHEHNE YCTPOMCTBA M MPHUHIUIIA ASHCTBHUS ra30pa3psiIHBIX
JIaMI, JIEKTPOHHO-TIY4€BOH TPYOKH, IOTYIPOBOAHUKOBBIX
npuOOpOB: 1M0Ja, TPAH3UCTOPA, (POTOMO/1A, CBETOIHO/A.
OOBsICHEHHE CYTH NPOLIECCOB!
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CBETOJHO/, TaIbBaHNKA, paUHIPOBAHNE MEH, BHIIUIABKA AJTFOMUHHSA,
3JIEKTPOHHAs MUKPOCKOITHSL.

JemoncTpanuu.

IIpoBOANMOCTE 3JEKTPOIUTOB. 3aKOHEI AMeKTponmn3a Papayest.

raJbBaHUKH, pAaQUHUPOBAHHS MEH, BHIIUIABKH ATIOMUHNS,
3JIEKTPOHHON MUKPOCKOIINU

42.

CaMOCTOSITeNbHBI U HECAMOCTOSATENBHBIN pa3psn. PasmudHsie THITHI
CaMOCTOSTENBHOTO pa3psaa. Monnus. [lnazma

TexHuyeckue  yCTpOHCTBA M IPAKTHUYECKOE  IPUMEHEHHE:
ra3opaspsiHble JIaMIIbI, 3NEeKTPOHHO-ITy4eBas TpyOKa,
MOJYIIPOBOJHUKOBBIE  TIPHOOPHI:  JAMOJ, TpaH3UcTop, (oToxmoxn,
CBETOJIMO/I, TaIbBAaHHUKA, pa)MHUPOBAHUE ME/H, BHITUIABKA aJIFOMUHHUS,
3NEKTPOHHAst MUKPOCKOIIHUS.

JeMmoHcTpanuu.

HckpoBoit  pa3psnq W NOpOBOAMMOCTh  Bo3ayxa. CpaBHeHue
OPOBOJUMOCTH METAUIOB M MONYHPOBOAHHKOB. OIHOCTOPOHHSA
MPOBOIUMOCTb JUOAA.

HpaKTI/I‘ICCKI/Ie 3aHATHA

43. Habnronath 37eKTpOIH3.
W3mepenne 3apsiga 0MHOBAJICHTHOTO HOHA.
HccrnenoBanre 3aBUCUMOCTH COTIPOTHBIICHHUS TEPMOPE3UCTOPA OT
TEMIEPaTyphI.
CHsTHE BOJIbT-aMIICPHOM XapaKTePUCTUKU JTUOJIA.

4.4 | MarauTHOe mose 4/2 | Ypoxk

44, B3anmopelicTBre MOCTOSHHBIX MarHWTOB W TPOBOJHHKOB C TOKOM. | IIpoBeneHWe KOCBEHHBIX H3MEpPEHHI CIIIBI AMIIepa, IPOBEICHIE
MarautHOe Tone. Bekxtop MarHuTHON WHOYKOWH. [IpHHOMT | MCCIeIOBaHWS 3aBUCHMOCTEH MEXAY (PH3HUSCKUMU BETHINHAMU H
CYINIEPIIO3UIIMA MAarHUTHBIX TIONeH. JIMHUM MarHUTHOW WHIYKIHU. | OMBITOB IO MPOBEPKE MPEIIOKEHHOHN TUITOTE3HI IPH U3YICHUH
MarauTHOE TOJIe TPOBOJHUKA C TOKOM (TIPSAMOTO TIPOBOJHHWKA, | AEUCTBHS MOCTOSTHHOTO MarHMUTa Ha PaMKy C TOKOM,
KaTymIKd U KpyroBoro BuTka). OmbIT Opcrema. Cumia Amrepa, ee | B3aMMOACHCTBHS MPOBOJHUKA C MATHUTHEBIM 1ojieM. OnpeencHre
HamnpaBJIEHUE U MOAYJIb. a0COJIFOTHBIX U OTHOCUTEJIBHBIX OTPEITHOCTEH U3MEPEHU I
TexHu4yeckue yCTpOHUCTBA U TEXHOJIOTHYECKHE TIPOIIECCHl: MpUMeHeHe | ¢u3ndeckux BenuunH. OlieHKa TpaHull MOTPEITHOCTEH.
MOCTOSIHHBIX ~ MAarHUTOB, JJICKTPOMArHUTOB, TECTEP-MYJIbTUMETp, | MccineqoBaHue MAarHUTHOT'O MOJIS IOCTOSIHHBIX MATHUTOB, CBOWCTB
AEKTPOABHUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII. (heppoMarHeTUKoB.
JemoHCTpanum. OrnpenesneHne yCIOBUH NPUMEHUMOCTH MOJIETH OJHOPOTHOTO
KapTrHa JMHHA WHIYKIMA MAarHUTHOTO IOJIST  IOJIOCOBOTO W | MarHHUTHOTO ITOJIS.
MOJKOBOOOPA3HOTO  TOCTOSHHBIX ~ MarHUTOB. KapTuHa  JIHHWIA
MArHUTHOM WHAYKIUHM TOJs UIMHHOTO TIPSAMOTO TIPOBOJHUKA U
3aMKHYTOTO  KOJBIIEBOTO  IPOBOJHHMKA, KATYIIKH C  TOKOM.
BzaumonelicTBue AByX NPOBOJHUKOB ¢ TOKOM. Cuila Ammepa.

45, Cuna JlopeHna, ee HampaBJIeHHE W MOJAyJb. J[BmkeHue 3apspkeHHON | OmpeseneHne HampaBIeHUs HHIYKIIUH MAaTHUTHOTO MOJIS

YacTHIIBI B OJAHOPOJHOM MarHuTHoMm moiyie. PaGota cumbl JlopeHna.

MIPOBOHHKA C TOKOM, CHJIBI AMTiepa u cuitbl Jlopenna. M3yuenue
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MaruutHoe mone B BemlectBe. DeppomMarHeTuku, Tmapa- U
IUaMarHeTUKH. TeXHWYecKHe YCTPOHWCTBA W TEXHOJIOTHIECKHE
TIPOIIECCHI: NPHMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
TECTeP-MYIBTUMETpP,  DIEKTpoABHTAaTENh  SIKOOHW,  yCKOpHTENn
3JIEMEHTaPHBIX YaCTHII.

JemoHcTpanuu.

JHeiictBue cunbl JlopeHIla Ha WOHBI 3JeKTpoiura. HabmonaeHue
JIBHKEHUSI TTy4YKa 3JIEKTPOHOB B MarHUTHOM moJje. [IpuHuun neiicTBust
3NEKTPOU3MEPUTEIILHOTO IPUOOPAa MATHUTOAIICKTPUICCKON CUCTEMBI.

KapTHUHBI JIMHAN WHAYKOUW MAaraiuTHOT'O I10JIA IIOJIOCOBOTO U
HO,HKOBOO6p8.3HOFO TIOCTOSHHBIX MAarouToOB, JNIMHHOTO IIPAMOTO
MMPOBOAHHUKA, 3aMKHYTOI'O KOJIBIICBOTO MPOBOAHUKA, KATYIIKH C

TOoKOM. OOBsICHEHHE B3aUMOICHUCTBUS JABYX NPOBOAHUKOB C TOKOM,

neiictBus cuisl JlopeHIia Ha HOHBI 3eKTponuTa. Habmonenne
JIBIDKEHUSI IyYKa 3JIEKTPOHOB B MAarHUTHOM 1oJie. M3yuenue
MPUHIUIA ASUCTBHS AIEKTPOU3MEPUTEIILHOTO TPUOOpa

MarHUTOIEKTPUUECKON CUCTEMBI. Perienne pacuéTHbIX 3a1a4 C

SIBHO 3aJJaHHOH M HESIBHO 33JaHHON (PU3NIECKON MOJIEINBIO C
HCTIOJI30BAaHUEM OCHOBHBIX 3aKOHOB U (POPMYIT IO TeMe

«MaruuTHoe noJyey. PereHue kaueCTBEHHBIX 3ajay, Tpe6y}0m1/1x

MNPpUMCHCHUA 3HaHUH 110 TeMe «MarauTHOE IOoJIey.

OO0BsACHEeHHE YCTPOMCTBA U MPUHIUINA ASHCTBHUS 3IEKTPOMArHuTOB,

TecTepaMyJIbTHMETpPa, dIIeKTpoABUTaTens SIkodu, yckopuTesen
9IIEMEHTAPHBIX YACTHII.
OOBsicHEHHE TPUMEHEHHS TIOCTOSIHHBIX MarHUTOB

JlabopaTopHbIe 3aHATHS

46. HccnenoBanre MarHMTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB.
HccnenoBanue CBONUCTB (heppOMarHeTHKOB.
UccnenoBanue neicTBUS TOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.
M3mepenue cuiibl AMmepa.
N3ydenne 3aBUCIMOCTH CHIIBI AMIIepa OT CHJIbI TOKA.
OnpeneneHre MarHUTHON MHIYKIIMK HA OCHOBE U3MEPEHUS CHITbI
Awmriepa.
4.5 | DnexkTpoMarHuTHas 6/2 | Ypox
HHAYKIHA. 47. [Totok BexkTopa wmarHuTHoW wuHAYKIMH. DJC wunaykumu. 3akoH | [IpoBejeHue mccienoBaHUS 3aBUCUMOCTEN GU3MUYECKUX BETUYHH U
DIIEKTPOMArHuTHON mHAykuuu Papanes. BuxpeBoe 3IEKTPUYECKOE | OMBITOB IO MIPOBEPKE MPENJI0KEHHON IMIIOTE3bI PU U3yUYEHUU
nojie. Toxu ®yko. 3/IC uHAYKIMK B NPOBOJHMKE, JBUKYLIEMCS B | spieHus 3JIEKTPOMArHUTHON MHAYKIUU. OnpeneneHne UHIyKIUH
ONHOPONHOM MAarHHTHOM TOJC. BHUXPEBOTO MArHUTHOTO TIOJISL.
Texuuyeckne — ycTpoHCTBa M TEXHONIOTMYECKHE  MPOLECCHI: OnpenencHre aOCOMIOTHBIX U OTHOCHTEIBHBIX TOTPEITHOCTEH
WHAYKUHOHHAS I€4b, COJEHOM[, 3alluTa OT JJIEKTPU3ALUU TEN MPHU W3MepeHHit (DH3NUECKHX BETHYHH.
ABHKEHHH B MATHHTHOM [I0TE 3MITH. OrneHka rpaHul] IOrpenrtHoCTel. DKCIEPUMEHTaIbHOE U3YICHHE
JemoHcTpanuu.
HabmoneHue sBICHUS 3JIEKTPOMArHUTHOW WHAYKIWU. MccnemoBanne npasHa Jienna.
3aBucuMoctd DJIC MHAYKIMU OT CKOPOCTH M3MEHEHHS MarHHTHOTO Hcenenosatue Bienns caMmonnykuum, sapicumoct S1C
notoka. [Ipasuio Jlenna. [Tagenne MarauTa B alFOMUHAEBOM (Mexmoi) | CAMOUHIYKIMA OT CKOPOCTH M3MEHEHH CHJIBI TOKA B IICTIH.
TpyGe. N3ydenne najgeHus MarHuTa B aIFOMUHUEBOH (MeTHON) TpyoOe.
48. Karymka WHAIYKTHBHOCTM B ILIENHM MOCTOSIHHOTO TOKa. SIBieHue Copxa MoIeH 2IEKTPOMArHUTHOTO TEHEpATOpa.

CaMOWHTYKIIHH.

Pemenue paC‘léTHI)IX 3aa4 C IBHO 3aI[aHHOﬁ " HECABHO 3aﬂaHHOﬁ
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TexHuueckue  yCTpPOWCTBA M TEXHOJIOTUYECKHE  TMPOIECCHI:
WHAYKIMOHHAS TI€Yb, COJICHOW[, 3aIlHTa OT AJIEKTPH3AIHUU TN TIPH
JBIDKEHUH B MAaTHUTHOM TI0JIE 3€MITH.

JemoncTpanuu.

SIBneHne caMOWHIYKITUH.

49.

DHeprusi MArHUTHOTO TIOJIS KATYIIKU ¢ TOKOM. DIICKTPOMAarHUTHOE
ToJI€.

TexHUuecKue  YCTpOWCTBA W TEXHOJOTMYCCKHE  MPOIECCHI:
WHIYKI[MOHHAS TeYb, COJICHOW, 3alllUTa OT JICKTPHU3AIUU TEN TMPH
JIBHOKEHMH B MAarHUTHOM I10J1€ 3EMJIH.

HemoHcTpanuu.

UccnenoBanme 3aBucumoctd DJIC caMOWHAYKIIMH OT CKOPOCTH
M3MEHEHUS CHIIBI TOKA B LIENH

(bu3UIECKOM MOAENBIO C NCTIOJIB30BAHIEM OCHOBHBIX 3aKOHOB 1
(bopMyn 1o TeMe «DNEeKTPOMarHuTHast MHIYKIIUS.

Pemenne Ka4ecTBEHHBIX 33144, TPEOYIOINX IPHUMEHECHUS 3HAHUN
0 TeMe «DIEKTPOMArHUTHAS MHIYKIH».

OOBsICHEHHE OCHOBHBIX ITPUHIIMIIOB JICHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTMYECKHUX TPOLIECCOB, TAKUX KaK:
WHIYKIMOHHAS 11€9b, COJICHON/I, 3aINTa OT JIEKTPU3AINHU TEJI IPU
JIBIDKCHUU B MArHUTHOM TOJIE 3E€MITH.

PaOra B rpynmnax npu o0CyXJ€HUH BOIIPOCOB MEXIIPEAMETHOTO
Xapakrepa (HampuMmep, 1o TeMe

«DNEKTPOMarHUTHBIE SIBICHHS B IPUPOJIE))

[IpakTrueckue 3aHATHUL

50 OHpeZ[eJ'II/ITL HHAYKIOHUIO BUXPEBOI'O MAaroiuTHOIO ITOJIA.
HCCHG,I[OB&HI/IG SIBJICHUA 3J'I€KTpOMaFHPITHOI>i HWHAYKIHWH.
HCCHCI{OBaHI/Ie SABJICHUS CaMOI/IHI[yKHI/II/I.
COopka MOJIe M AJICKTPOMArHUTHOTO FeHepaTopa.
Pa3pen 5. Kojie0anus 1 BOJIHBI.
5.1 | Mexanuueckue 4 Ypoxk
KOHe6aHHﬂ 51 KOJ’IG6aTeJ’IBHa§I CHUCTEMA. CBO6OI[HBI€ KOJ'I€6aHI/I$I. FapMOHI/I‘IeCKI/Ie HpOBe,Z[CHI/Ie KOCBCHHBIX HSMepeHHﬁ, HCCIE€aJ0BaHUA 3aBUCUMOCTEN

konebanns. KnHemaTnieckoe M IMHAMUYECKOE ONHMCaHHE.
OHepreTuvyecKoe ONucaHue (3aK0H COXPaHEHHUS MEXaHHUECKOH
SHepruu). BeIBoA AMHAMUYECKOTO ONMCAHUS FapMOHHYECKUX
KoJIeOaHMH U3 UX SHEPTeTHIECKOr0 M KHHEMAaTHYECKOTO OMMCAHUSL.
Ammnuryna v dasa konedanuit. CBsizb aMIUTUTY bl KOJI€OaHU
HCXOJIHOW BEJINYMHBI C aMIUIUTYIaMH KOJIeOaHUH ee CKOPOCTH U
yckopenwst. [lepuon n gyacrora kosebanuit. [leprox masnbix
CBOOOJHBIX KOJIeOaHUN MaTeMaTHYeCKOTo MasTHHUKA. [lepuon
CcBOOOTHBIX KOJIeOaHUH IPY>KUHHOTO MasTHHUKA. [ToHATHE O
3aTyxaromux Kojebanusx. BoiHyxneHHbIe Konebanus. PezonaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ p€30HAHCHON
KpHUBOH. ABTOKOJICOAHS.

TexHnueckue ycTpoluCTBa U TEXHOIOTMYECKHE IPOLIECCH: METPOHOM,
Yachkl, Kayelll, My3blKalbHble HHCTPYMEHTHI, ceficMorpad.
JeMmoHcTpamuu.

3anuce KonebaTenpHOro ABMKeHNs. Habmonenre He3aBUCUMOCTH
MepHo/ia MalbIX KoJleOaHHi Tpy3a Ha HUTH OT aMIUTUTYIBI.

MEeXITy GPU3NICCKIMHU BETHIMHAMHE U OIBITOB IO MIPOBEPKE
MPEJI0KEHHOH TUIOTE3b! IPH U3YYCHNH KoJeOaHUH HUTSHOTO U
MPY>KHHHOTO MasTHUKOB, BBIHY)KICHHBIX U 3aTYXAFOIIIX
MeXaHUYeCKuX Korebanuil. OnpenencHue a0COMOTHRIX U
OTHOCHTEIIBHBIX MOTPEIIHOCTEH N3MEPEeHUH (PU3UIECKIX BEITUYHH.
Onenka rpanuil norpenrHocteil. Habmronenne He3aBUCUMOCTH
Mepro/ia MaJbIX KOJIeOaHUH rpy3a Ha HUTH OT aMIUTUTYIBL.
OKcIepUMeHTaIbHAs IPOBEPKA 3aKOHA COXPAaHEHUS YHEPTUH MPH
KoJIeOaHusAX Ipy3a Ha npyxuHe. HabmroneHue pesonanca.
OmnpenencHue yCIOBUI MPUMEHUMOCTH MOJICITA MAaTEMaTHYECKOTO
MAasiTHHKA U HJCaTbHOTO IPY>KUHHOTO MasiTHHKA. Perrenue
pacu€THBIX 3a/1a4 ¢ IBHO 3a/IaHHOW U HESABHO 3aJaHHOM
(13UYEeCKOi MOENBIO C UCTIOJIL30BAHIEM OCHOBHBIX 3aKOHOB 1
dopmyin o Teme «MexaHndeckue kojicOanus». Pemenne
Ka4eCTBEHHBIX 3ajad, TPEOYIOMIX IPUMEHEHHUS 3HAHNH 110 TeMe
«Mexanndeckne xonebanms». OObICHEHHE yCTPOHCTBA U
MPHUHIUITA JSUCTBUS METPOHOMA, YaCOB, Kauelei, My3bIKaIIbHBIX
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HccnenoBanue 3aTyxaronux KojaeOaHUi ¥ 3aBUCIMOCTH TIEpHUO/Ia
cBOOOITHBIX KOJIeOaHUH OT CONpOTUBICHNUS. MccinenoBanue KoineOaHui
rpy3a Ha MaCCUBHOW MPYKUHE C IETbI0 (OPMHUPOBAHUS
MpeJICTaBICHUI 00 UCaIbHON MOICIU TPY>KUHHOTO MasITHUKA. 3aKOH
COXpaHEeHHS YHEPTUH IPH KOJICOaHHUAX Irpy3a Ha IPYKUHE.
HccnenoBanue BEIHYKICHHBIX KojeOanuii. HabnroneHre pe3oHanca.

MHCTPYMEHTOB, ceficmorpada. Mcnons3oBanue IT-TexHONMOTHI TPH
paboTe ¢ TOMOITHUTEIHHBIMA HCTOYHUKAaMU HH)OPMAIIHH TI0 TEME,
WX KPUTUYECKUI aHaTU3 U OLIEHKA JOCTOBEPHOCTH

52. Pesonanc. Pe3onancHas xpuBas. BiusiHue 3aTyxaHus Ha BH
PE30HAHCHOI KpHUBOH. ABTOKOJICOAaHUS.
TexHHUYECKIEe YCTPOICTBA U TEXHOIOTHYECKHE MPOIIECCHI: METPOHOM,
9achl, Ka4elIH, My3bIKaIbHbIE HHCTPYMEHTBI, cericMorpad.
JemoHcTpanuu.
HccnenoBanue BRIHYXKICHHBIX KoeOanuii. Habnromenue pe3onanca.
5.2 | DnekTpoMarHuTHbIE 6/2 | Ypok
Konebarus 53. KonebarenpHblii kKoHTYp. CBOOOIHBIE 2IeKTpOMAarHUTHBIE KoneOauus B | [IpoBeaeHne KOCBEHHBIX H3MEPCHHI U UCCIICI0BaHNSI

ujeanbHOM KojebatenbHOM KoHType. ®opmyma Tomcona. CB3b | 3aBucuMOCTeil QU3MUECKHX BEITHUHMH PU U3yYEHHH
aMIUTMTY/bl 3apsiia KOHACHCATOpa C aMIUIUTYAOM CHIIBI TOKa B | 3jeKTPOMAarHUTHBIX KOJICOAHHUH U IieTieil mepeMEHHOTo TOKa.
KONIeOaTebHOM KOHTYpE. 3aKOH COXPAaHCHHs JHEPrHH B HICANBHOM OmnpeneneHne abCOMOTHBIX U OTHOCUTEIBHBIX MTOIPEITHOCTEH
KOHCgaTeHLPlI;)M KOHTYpE. 3aryxaromue 3H§KTP0M3FHHTHH‘3 n3MepeHuit pr3ndecknx BenuarH. OLeHKa TPaHuUI] TOTPEITHOCTEH.
K HUs. BRIHYKICHHBI KTPOMArHUTHBIC K HHSL. o o

071eba YAHICHHBIC STICKTPOMA ¢ Koneba N3ydeHne ycTpoiicTBa U IPHHIMIA ACHCTBUS TpaHChOpMAaTOpa.
TexHHYEeCKHE  YCTpOWCTBA W TEXHOJOTHYESCKHE  MPOLECCHI:

N HaGumoenue aieKTpoMarHuTHOTO pe3oHaHca. M3yuenne
JNIEKTPUYCCKUI 3BOHOK, TEHEPAaTOp I[EPEMEHHOTO TOKa, JIHHHUU N
OCLHMJUIOrPAaMM 3JIEKTPOMATrHUTHBIX KoJiebanuii. Penrenne
JJIEKTpoIepead. ; . .
TleMoHCTpaIH pacu€THBIX 3aJ1a4 C IBHO 33JaHHOM U HESIBHO 3aIaHHOM
CB0GOJHBIE 2IEKTPOMATHUTHEIE KOJI€OaHHS. 3aBHCHMOCTh 9aCcTOTHI (hr3MYECKON MOZICIBIO C HCIIONB30BAHMEM OCHOBHBIX 3aKOHOB U
CBOGOIHBIX KOJEGAHMIT OT HH/TYKTHBHOCTH M €MKOCTH KOHTYA. bopmy 110 Teme «DIEKTPOMArHUTHBIE Konebanus». Penenne
OCIMILIOrPAMMBI SIIEKTPOMATHUTHBIX Konebanuii. [eHepatop Ka4eCTBEHHBIX 3a[a4, TPeOYIOMIMX IPUMECHEHH s 3HAHUM 10 TeMe
He3aTyXaIoLUX 2J1eKTPOMATHUTHBIX KoJeGanuit. Mojelb «OneKTpoMarHuTHele Kosebanusa». CpaBHEHHE MEXaHUIECKHUX U
SIEKTPOMATHUTHOTO T€HEPATOPa. BEIHYKIEHHBIE CHHYCOHIAIbHBIE DJIEKTPOMATHUTHBIX Konebanuii. ObbsicHenue ycTpolcTsa n
KONeGAHMS OPHHIHIA ASHCTBUS IEKTPUYESCKOTO 3BOHKA, TeHEpaTopa
= MePEMEHHOTO TOKa, JTMHUH dsieKTpornepenad. OnpenencHne
54. MoOWHOCTh [EPEMEHHOr0 TOKA. AMIUIUTYAHOS U JeHCTBYOIICE

3HAUCHWE CWJIBI TOKa W HanpsDKEHWs TIpH  PasiIudHON  (dopme
3aBUCHMOCTH TEPEMEHHOTO TOKa OT BpeMeHH. CHHycOHTaIbHBINA
HNEepeMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIlIKa HHAYKTUBHOCTH
B LIENU CUHYCOMUJAIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspokeHuit

TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
JNIEKTPUYECKUI 3BOHOK, TIEHEpAaTOp IEPEMEHHOr0 TOKa, JIMHUM
JIIEKTpOIepenay.
JemoHcTpamuu.

PCSI/ICTOp, KaTylKka MHOAYKTUBHOCTH U KOHACHCATOP B LCTIN

YCJIOBUN IPUMEHUMOCTH MOJEIHN UIeaJbHOTO KOJIe0aTeIbHOTO
KOHTYpa. AHAJIH3 U OLICHKA ITOCIIEACTBUH HCIIOIH30BAHUS
Pa3IMYIHBIX CIIOCOOO0B MPOM3BOJICTBA AIEKTPOIHEPTUU C TIO3UIIUH
IKOJIOTHUECKOH 0€30MacHOCTH; IPEICTABICHHUI O PAITMOHATILHOM
MPHUPOIOIOIH30BAHUH (B IPOIIECCE MOATOTOBKH COOOLICHHUM,
BBIITOJIHEHHUH TPYIIIOBBIX IPOCKTOB)
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MEpEMEHHOTr0 TOKa. Pe30HaHC IpH MOCIEA0BATEIILHOM COCIUHEHNT
pe3nucTopa, KaTyIKH HHAYKTHBHOCTH U KOHICHCATOPA.

55.

WpeanvHblit  TpaHCGOpMaTOp.  DKOJOTMYECKME  PUCKH  TIPH
MIPOU3BOJICTBE 3IEKTPOIHEPTUU. Kynbsrypa UCIIOJb30BAHUS
3JIEKTPOIHEPTUH B TIOBCEHEBHOM KH3HU.

TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
JNEKTPUYECKUH 3BOHOK, TE€HEPAaTOp IEPEMEHHOTO TOKa, JHHHUH
3JIEKTpoIepeiay.

JemoncTpanuu.

YcTpoiicTBO B IpUHIHMIT NeicTBUs TpaHchopMmaropa. Moaens JITHHAN
3JEeKTponepeaayn.

JlabopaTopHbIe 3aHATHS

56.

W3mepenne neproaa cBOOOAHBIX KoJIeOaHNIT HUTSHOTO W IIPYXHHHOTO
MAasiTHUKOB.

W3yueHne 3aKOHOB JBIDKCHUS TeJa B X0/1€ KOIEOAHUH Ha yIIpyroMm
MOJIBECE.

W3ydyeHnue qBUKECHYS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHKe SHEPTUH B IPYKHMHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTYAbI 3aTyXalOMINX KoJeOaHui.
HccnenoBanue BEIHYKICHHBIX KoneOaHuil.3yueHue
TpaHcdopmaropa.

HccnenoBanne nepeMeHHOT0 TOKa Yepe3 NOCIEJ0BATENBHO
COEJIMHEHHBIE KOHAEHCATOP, KaTyLIKy U PE3UCTOP.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIH IIEPEMEHHOTO TOKA.

5.3

MexaHn4yeckue u
AEKTPOMAarHUTHEIC
BOJIHEL.

6/2

Ypok

57.

MexaHnuecKue BOJHBI, YCIOBHUS UX pacnpocTpaHeHus. [lonmepednsie u
MpOJONbHBIE BOJHEL [lepmos, cKopocTh pacmpoCTpaHEHHS W AJIMHA
BONHBEL. CBOWMCTBa MEXaHMYECKHX BOJH: OTPaKCHUE, MPEIOMIICHHE,
uHTepdepernuns u auppaknus. 3Byk. CkopocTs 3ByKa. I'pomMKoCTb
3Byka. Bpicora ToHa. TemOp 3Byka. IllymoBoe 3arpsi3HeHue
OKpYXalomIel cpepl.

TexHn4eckue ycTpoicTBa M IPAKTHIECKOE TPUMEHEHHE: MYy3bIKaJIbHbIC
WHCTPYMEHTEI, pajap, paIuoNnpHeMHHUK, TeIeBU30D, aHTEHHA, TeledoH,
CBU-mieus, yapTpa3ByKOBas INArHOCTHKA B TEXHUKE U MEIHUIIMHE.
JemoHcTpauu.

OO6pa3zoBaHue U pacIpPOCTPAHESHNE TTOTIEPEIHBIX U TIPOJAOIBHBIX BOJH.
Konebmomnieecs Te0 Kak HICTOYHHUK 3BYKa. 3aBUCUMOCTD JIJTHHBI
BOJIHBI OT 9acTOTHI Konebanuii. Habmronenue oTpakeHus u
IpeJIoMIIEHHs MeXaHn4ecKux BoyiH. HaOmonenne narepdepeHnny u
Judpaknuy MEXaHM4eCKUX BOJIH. AKycTHUeCKHi pe3oHnanc. CBoiicTBa

HabnroneHnue o0pa3oBaHus v paclipoOCTPAHSHHUS TOMEPEUHBIX U
MPOJIOJBHBIX BOJIH, OTPAKEHUS M TIPEIIOMIICHHSI, HHTeP)EPEeHIIHU 1
Judpakiuu MeXxaHUIeCKUX BOJIH, aKyCTHUECKOTO PE30HAHCA,
CBSI3U IPOMKOCTH 3BYKa U BBICOTBI TOHA C aMILTUTY/IOW M 9aCTOTOM
konebanuii. M3ydyeHue CBONCTB yibTpa3ByKa U €ro MPUMEHEHHS.
HccrnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaXKEHHE,
npenoMIIeHHe, Moispu3aus, Tudpakius, narepdepeHus.
O6HapyxeHrne HHPPAKPACHOTO U YIbTPadHOIETOBOTO N3TyUESHUH.
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yIbTpa3ByKa M ero npuMeHenune. HabimoaeHne cBsi3u TPOMKOCTH
3BYKa U BBICOTHI TOHA C aMIUTUTYAOH U 9aCTOTOH KOJIeOaHWUH.

58. VcnoBust H3TydeHHs JIEKTPOMAarHUTHBIX BOJIH. B3anmuast opuentanus | CpaBHEHHE MEXaHUYECKHUX U JICKTPOMArHUTHBIX BOJH.
BEKTOPOB B 3JIEKTPOMAarHUTHOMN BoyiHe. CBOMCTBA 3JI€KTPOMArHUTHBIX | OmpeneeHue yCIOBHi IPUMEHAMOCTH MOJEIN TApMOHHYECKOM
BOJIH: OTP&KEHHE, MPEJOMIICHHUE, MOJSpU3AUMs, MHTEPHEPEHUNMS U | BoHBI. PeleHne KauecTBEHHbIX 3a/1ad, TPeOYIOIUX IPUMEHEHUS
mubpaxs. 3HAaHUU 10 TeMe «MeXaHUYEeCKHUE U 3JIEKTPOMATHUTHBIE BOJIHBDY.
Texuuueckne ycTpolicTsa 1 IPaKTHYECKOE IPUMEHEHHE: My3bIKAIBHBIC | [[3yqeHpe MapaMeTpoB 3BYKOBOi BOMHbL. M3ydeHne
MHCTPYMEHTBI, Pajiap, PATHOTPHEMHHK, TCIICBU30D, AHTCHHA, TENCHOH, | pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM NPOCTPAHCTBE.
CBY-nieub, yIbTpa3sByKoBas IMArHOCTHKA B TEXHUKE U ME/UIIMHE. OO6bACHEHNE YCTPOICTBA M MPHHIMIA AEHCTBHSA My3bIKaIbHIX
Hemonctpary. . MHCTPYMEHTOB, Pajiapa, paaHoNpHEMHHKA, TEIEBH30Pa, aHTEHHH,
WccnenoBanne  CBOHCTB  SJICKTPOMArHMTHBIX ~ BOIH:  OTPAKCHHE, | . (boua, CBY-iewun.
HPETOMIICHHE, TIOJSIpU3aLisi, A(paKuust, HHTep(HepeHIHSL.

59. [IpuMeHeHHe dIEKTPOMATHUTHBIX BOJH B TeXHUKE u ObITy. [IpuHiumsl | OObsICHEHUE YIBTPAa3BYKOBOM THATHOCTUKH B TEXHHUKE U

pagMoCBs3M U TeneBuAeHHs. Pamuonokanus. DIEKTPOMAarHUTHOE
3arpsi3HEHUE OKPYKAOIIEH CPe/Ibl.

TexHu4yeckue ycTpoicTBa 1 MpakTUIecKoe MPUMEHEHHNE: MYy3bIKAIbHbBIE
HHCTPYMEHTBI, pajap, paauoNPUEMHHUK, TCICBU30D, aHTEHHA, Teae(oH,
CBU-mieup, yapTpa3ByKOBas THATHOCTHKA B TEXHUKE U MEIUIIMHE.
JemoncTpanuu.

OO6HapyxeHne HHPPAKPACHOTO U YIBTPAPHUOICTOBOTO UIITYICHHUI.

meauiuHe. Mcnons3oBanue IT-TexHomOrHiA Tpu padoTe ¢
JIOTIOTHUTEIHHBIMHA UCTOYHUKAMHU HH(POPMAIIUHU TI0 TeME, HX
KPUTUYECKHUM aHAIN3 U OLEHKA JOCTOBEPHOCTH. AHANIMU3 U OLICHKA
HOCJICACTBUM IyMOBOI'O U 3JIEKTPOMAarHUTHOTO 3arps3HEHMS
OKpY’KaIOMIeH Cpeabl ¢ MO3HUININ SKOIOTUIECKOI 0e301macHOCTH;
MIPEJCTaBICHAN O pallHOHAIEHOM MPUPOAONOIF30BaHUH (B
npolLecce MOAr0TOBKH COOOIIEHNH, BBITOIHEHHU TPYIIIIOBBIX
MIPOEKTOB)

HpaKTI/I‘IGCKI/Ie 3aHATHA

60. ITpodeccuonalbHO OPHEHTHPOBAHHOE COJlEPIKAHME: HAOTIOATh
JNIEKTPOMATHUTHBII PE30HAHC.
H3yuenne napaMeTpoB 3BYKOBOM BOJIHBL.
N3ydenne pacrnpocTpaHeHHUs 3BYKOBBIX BOJH B 3aMKHYTOM
[POCTPAHCTBE.
5.4 | Onruka. 12/2 Ypox
61. [psiMoMHEWHOE pacIpOCTpaHeHHE CBeTa B OAHOpOAHOM cpere. Jyu | HabmomeHue onTHYeckux sBICHHM, IIPOBEICHIE KOCBEHHBIX

cBera. ToueuHbli HUCTOYHHMK cBera. OTpakeHUEe cBeTa. 3aKOHBI
oTpakeHHs cBeTa. [locTpoeHHe H300pakeHUI B IUTIOCKOM 3epKale.
Cdeprueckue 3epkana. [IperomiieHue cBeTa. 3aKOHBI HPEIOMIICHUS
cBeTa. AOCONIOTHBIH TIOKa3zarellb mpenoMieHus. OTHOCUTEIBHEIH
MOKa3aTeNb MPEIIOMIICHHUS.

TexHuyeckue ycTpoicTBa U TEXHOJIOIMUECKUE MPOLIECCh: OUKH, JIyIa,
nepuckorn, (¢GoToanmapar, MHKPOCKOI, TPOCSKIIMOHHBINA ammapar,
MIPOCBETIICHUE ONITUKH, BOJIOKOHHASI ONITHKA, TU(GPAKITMOHHAS PEIIEeTKA.
JemoHcTpauu.

3aKoHBI OTpaKeHUs cBeTa. VccnenoBanre mpeaoMIIeHUs CBETA.

WU3MEPeHUH, UCCIeIOBaHUS 3aBUCUMOCTEH (PU3NICCKAX BEITHYUH U
OINBITOB 110 MPOBEPKE NPEUIOKEHHON TUIIOTE3bI IPU U3YUEHUH
SIBIIGHUHM TIPEJIOMJICHUSI CBETa Ha TpaHUIIe pa3jiena IBYyX Cpel,
MPEJOMIICHUS CBETa B COOMPAIOIIECH U pacCEHBAIOIICH JIMH3AX,
BOJTHOBBIX CBOMCTB cBeTa. HaGuroieHre moJHOT0 BHYTPEHHETO
OTpaXK€HUsl, U3yUeHHe Mojienu cBeToBoa. Iloyuenne
n300pakeHNS B CHCTEME M3 IUIOCKOTO 3epKalia M JTMH3HI, B CHCTEME
u3 1ByX JuH3. KOHCTpyHpOBaHUE TEIECKOMMUECKUX CUCTEM.
W3yueHue nosjsipu3anuu CBeTa, OTpaXEHHOTO OT MOBEPXHOCTH
JIUDJISKTPUKA, U3ydeHre NHTep(HEePEHIINH JTa3epPHOTO U3TYICHHS Ha
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HabmioneHne momHOTro BHYTPEHHETO OTpakeHus1. MoJIelTb CBETOBOIA.

62.

ITocTOSIHCTBO YaCTOTHI CBETA U COOTHOIICHHE AJTUH BOJIH MIPU MEPEX0Ie
MOHOXPOMAaTHUECKOI'0 CBETa Yepe3 rpaHmIly pasjiesa IByX ONTHYECKUX
cpen. Xon syueit B mpusme. CIlOXHBIA cocTaB Oeioro ceera. I[Ber.
IlonHnoe BHyTpeHHee oTpaxeHue. lIpedenbHBII Yroia MOJHOTO
BHYTPEHHETO OTPaXKEHUSI.

TexHIMUECKHE YCTPOICTBA U TEXHOJIOTHUECKUE TPOLIECCHI: OUKH, JyTIa,
TepucKor, (QoToammapar, MHKPOCKOI, MPOSKIMOHHBIN ammapar,
TIPOCBETIICHNE ONITUKH, BOJIOKOHHAS ONTHKA, TH(PPaKIIMOHHAS peIIeTKa.
JemoncTpanuu.

HccrnenoBanme xoa CBETOBBIX ITYYKOB 4epe3 INIOCKOMAPaJUICIBHYIO
TUTACTHHY U TIPU3MY.

63.

CoOuparoliiie ¥ paccerBaronue JHH3bl. ToHKas nuH3a. DOKyCHOE
pacCTodHuEe M OINTUYECKasA CHujia TOHKOH JIMH3BI. 33BI/ICI/IMOCTI)
(hOKYCHOTO PacCTOSIHUS TOHKOM c(hepryuecKOi JIMH3bI OT €€ FCOMETPUH
1 OTHOCHUTEJIBHOTO IT0KA3aTENs IPETIOMIICHHUSL.

TexHuyeckue ycTpoicTBa U TEXHOJIOIMUECKUE MPOLIECCHI: OUKH, JIyIa,
TepUCKOTL, (oToammapaT, MHKPOCKOI, IPOSKIIMOHHBIN ammapar,
MIPOCBETIICHNE ONITUKH, BOJIOKOHHAS ONTHKA, A (PPaKIIOHHAS pEIIeTKA.
JemoncTpanuu.

HccrnenoBanne CBOWCTB M300paXCHUH B TMH3AX.

64.

VYBenuueHue, naBaeMoe JIMH30M. X0J jdy4a, IPOLIEAUIEr0 JUH3Y IOJ
IIPOU3BOJIBHBIM YIUVIOM K €€ INIaBHOH onruyeckoil ocu. Iloctpoenue
M300paKeHWH TOYKM M OTpe3Ka NpsSMOM B coOWpamomux u
paccemBaloOIMX JIMH3aX M UX cucTeMax. Paspermaromas ciocoOHOCTb.
I'na3 kak onTuyeckas cucrema.

TexHn4eckue ycTpoiicTBa M TEXHOJIOTHYECKHUE MPOLECCHl: OUKH, TyIa,
nepuckorn, (QoToannapar, MHKPOCKOI, IPOEKIMOHHBIM ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONITHKA, IN(PPAKIIMOHHAS PEIIeTKA.
JeMoHcTpanuu.

Mogenu MUKpocKoma, Tesneckona. HabmioneHne wuHTEphepeHInn
cera. HaOmioieHne iBeTOB TOHKUX MJIeHOK. HaOumoaenue audpakuun
cera. UM3yuenume  audpakiuoHHOW  pemietku.  HabumogeHue
TUQpPaKIMOHHOTO  cHekTpa. HaOmroneHwe — gucriepcHy  CBETa.
Habmonenne monspu3anuu cBeTa. lIpuMeHeHHEe MOJSAPOHIOB IS
M3y4YEHUS] MEXaHNYECKUX HaIPsHKEHHUH.

65.

IIpenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHYECKHUE MPOLIECChl: OUKH, JIyIa,
mepuckor, QoToanmapar, MHKPOCKOI, IPOSKIMOHHBIN ammapart,
IIPOCBETICHUEC ONITUKHU, BOJIOKOHHAA OIITUKA, JII/I(ppaKHI/IOHHaH peuIcTKa.
JeMmoHcTpauu.

nByX mensix. [Tonydenne criekTpa U3JIy9eHUsT CBETOIN0Ia TIPH
MTOMOIIN TU(PPaKINOHHON peméTku. Pemenne pacuéTHRIX 3a1a4 ¢
SIBHO 3aJIaHHOHM W HESIBHO 3aJaHHON (PU3NUECKON MOJEIBIO C
HCTIOJIB30BAaHUEM OCHOBHBIX 3aKOHOB M (DOPMYI IO TEMeE
«Ornrtukay. Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOLTIX
pUMEeHEeHUs 3HaHui 1o Teme «OnTrkay. [loctpoenue u pacuér
M300paKeHUI, CO3/]aBaEMBIX IIOCKUAM 3€PKajiOM, TOHKOM JIMH30M.
OrnpenesneHue yCIOBUi NPUMEHUMOCTH MOJIETIH TOHKOM JTMH3HI;
TpaHUI] MPUMEHUMOCTH T€OMETPUYICCKOM onTukU. OOBSICHEHHE
0COOCHHOCTEH MPOTEKAHUS ONTHYCCKUX SBICHUI:
UHTEephEPEHINU, TUPPAKINHU, TUCTICPCUH, TIOTTHOTO BHYTPEHHETO
orpakeHmst. OOBsACHEHNE YCTPOMCTBA U IPUHITHIIA TCHCTBHS
OYKOB, JIYIIBI, IIEPUCKOMA, (hoToarnmapara, MUKPOCKOTIa,
MIPOEKIIOHHOTO ammapaTa, Tu(GpaKIHOHHON PeIIETKY,
BOJIOKOHHOU onTHKH. OOBsICHEHNE TPOCBETICHUS onTHKH. PaboTa
B TPYIIaX IpH 00CYKICHUH BOTIPOCOB MEKIIPEIMETHOTO
xapakrepa (Hampumep, 1mo TeMe «CBETOBEIC SIBJICHUS B TIPUPOJIC))
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3aKkoHBI OTpakeHHsi cBeTa. lccinenoBaHWE MPEIOMIICHUS CBETA.
HaOmroneHne momHOTo BHYTPEHHETO OTpakeHMs. MOJenb CBETOBOJA.
HccnenoBaHue Xo/a CBETOBBIX ITyYKOB 4epe3 IUIOCKONMAPAIUICIBHYIO
TUTACTHHY U Tpm3My. VcciieoBanme CBOWCTB NW300paKeHHH B JIH3AX.
Mopnenn MuKpockorma, Teneckomna. HabmogeHne uHTEpQepeHInN
cBeta. HaOmroieHre 1iBeToB TOHKMX TUIeHOK. Habmroxenue mudpakamu
cBera. M3yuenme  nmudpakuuoHHod — pemerku.  HaGmonenue
mudpakumoHHOTO  cnekTtpa.  HalOmroneHwe — TUCIIepCHHM  CBETa.
HaOmonenne mnomspuszanum cBeta. [IpuMeHeHHE NOJISAPOUIOB JUIS
M3y4YEeHUS] MEXaHNYECKUX HaIPsHKEHUH.

66.

WuTtepdpepenmust  cBeta.  KorepeHTHBIE  HCTOYHHWKH. Y CIOBHSA
HaOMIOAEHUsI MAaKCHMyMOB W MHHHUMYMOB B HHTEp()EpEeHIMOHHOMH
KapTHHE OT JBYX KOT€PEHTHBIX HCTOYHHUKOB. [IpHMephI KIacCHYECKHX
MHTEP(HEPEHINOHHBIX CXEM.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMUECKUE NIPOLIECChI: OUKH, JIyIa,
nepuckorn, QoToannapar, MHKPOCKOI, IPOCKIMOHHBIH ammapar,
IMPOCBETICHUEC OINITUKHU, BOJIOKOHHAsA OIITUKA, [[I/I(bpaKHI/IOHHaH peuIcTKa.
JemoHcTpanuu.

Habnronenue unTepdepeninu cBera. HaOmioJeHHE IBETOB TOHKHX
wieHok. Habnronenne nudpakiun ceera. M3yueHune audpakiimoHHON
pemetkn. HaOmonenne nudpaxkumonHoro cnekrp. HaOmionenue
qucniepcun cBeta. HaOmomenuwe monsipmsanuu cBeta. lIpuMeHeHue
HOJSIPOMJOB Ul U3Yy4YEHHMs MEXaHWYECKHX HaNpsDKEHUH. YcIoBHE
HaOMOAeHUS TJIABHBIX MaKCUMYMOB npu naJIcHuu
MOHOXPOMAaTHYECKOTO  CBeTa Ha  JU(PAKIMOHHYIO  PEIIETKY.
IMonspusanus csera.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMUECKUE NPOLIECChI: OUKH, JIyIa,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOCKIMOHHBIM armmapar,
IMPOCBETICHUEC OINITUKHU, BOJIOKOHHAsA OIITUKA, I[I/I(bpaKL[I/IOHHaSI peuIcTKa.
JeMmoHcTpanuu.

W3ydyenue nudpakuuonHoii pemerku. Habmonenne auppakiimoHHOTO
CIEKTpa.

HpaKTI/I‘IGCKI/Ie 3aHATHA

67.

Iomryuuts n300pa’keHust B CUCTEME U3 IIJIOCKOTO 3epKaJia M JIMH3HI.
[omyunts n300pa’keHNs B CUCTEME U3 JBYX JIMH3.

Habmogate audpakium, uHTephEpeHIMH W MOJSAPU3ALUN  CBETA.
Hab6mronate qucnepcun.

Habmronate 1 uccienoBaHny TUQPPaKIMOHHOTO CIIEKTpa.

N3mMmepenne nokazaTens NpeloOMICHHS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHHS OT BellecTsa (Ha
HpUMepe XXUAKHUX JIHH3).
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N3mepenne GOoKyCHOTO pacCTOSIHHS PACCEHBAIOIINX JIMH3.
KoncTpynpoBaHue TEIECKOMMIECKUX CHCTEM.

W3ydenne mONApU3AINHM  CBETA, OTPAKEHHOTO OT TIOBEPXHOCTU
TIIRJICKTPHKA.

W3ydenne naTEpHEPEHINN Ta3ePHOTO H3TyUCHHS Ha JBYX IIEIX.
M3mepeHue nauHbl CBETOBOW BOJIHBI.

MOTJIOMIAIOIIYI0 M a0COJIOTHO OTPaXKAlOUIyI0 MOBEPXHOCTH). OIBITHI
I1.H. JIeGenena.

TexHuueckue  ycTpoiicTBa U TEXHOJIOTMYECKHE  MPOLECCHI:
CIIEKTPOMETp, (OTOIEMEHT, (POTONATUMK, TYHHEIBHBIH MHKPOCKOII,
COJIHeuHast 6arapest, CBETOJHOI.

JemoHcTpanuu.

[onydyeHue CrHEKTpa HM3IYYCHHS CBETOAMOAA MPH  ITOMOILIU
Ju(bPaKIIHOHHON PELICTKH.
Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
6.1 | OcHOBBI 2 Ypok
cnenuaIbHON 68. I'paHuBl NMPEIMEHAMOCTH KJIACCHYECKOM MexaHukd. IlocTynatsl | IIpoBeneHre KOCBEHHBIX M3MEPEHHIT HMITYIIbCA M SHEPTHU
Teopuu CIICIIMANIbHOW ~ TEOPHHM  OTHOCHTENBHOCTH.  [IpOCTPaHCTBEHHO- | PENATHBUCTCKUX YacTHL (110 GoTorpadusM TPEKOB 3apsuKSHHBIX
OTHOCHTCJIEHOCTH. BpeMEHHOW  mHTepBal. IlpeoOpasoBamms  JlopeHma.  YCJIOBHE | YacTHIl B MATHMTHOM IIONIE). AHAIM3 U ONHMCAHUE (QU3UIECKHX
NpHYMHHOCTH. OTHOCHTENBFHOCT OJHOBPEMEHHOCTH. 3aMeUICHHE | SBICHUI C UCTIONB30BaHHEM IIOCTYJIATOB CIICLMAILHON TEOPUH
BPEMEHH M COKpAICHHE JUTHHEL oTHocuTeNbHOCTH. OOBSICHEHUE IPUHLIUIIA ICHCTBUS
TexHHYEeCKHE  YCTPOWCTBA W TEXHOJOTHYECKHE  MPOLECCHI: | CIYTHHKOBBIX MPUEMHUKOB, YCKOPHTEIEH 3apsKEHHBIX YACTHII
CITyTHUKOBBIC MPUEMHHKH, YCKOPUTEIHU 3apSKEHHBIX YACTHII.
DHeprus ¥ UMITYIIbC PEISITHBUCTCKON YaCTHIIBL.
CBsi3b Macchl C DHEPTHEH M HMMITYJIbCOM PEISTHBHCTCKON YACTHIIBI.
DHeprus Mnoxosl.
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
CITyTHHKOBBIC PUEMHHKH, YCKOPUTENHN 3apsHKCHHBIX YACTHII.
DKCIepUMEHT, Ta00opaTopHbIe PAOOTHI, IPAKTHKYM.
OrmpezelieHHe HMMITyJbCa M DHEPIUHM PEIATHBUCTCKHX 4YacTUIl (10
(boTorpadusaM TPEeKOB 3apsHKCHHBIX YACTHIl B MATHUTHOM IIOJIE).
fPameﬂ 7. KBanToBasi pusuka
7.1 | KopnyckynspHo- 8 Ypoxk [IpoBeneHue KOCBEHHBIX U3MEPEHUH, UCCIIEA0BAaHUS 3aBUCUMOCTEM
BOJHOBOU 1yaJTH3M. 69. | PaBHOBeCHOE TeILIOBOE U3ITyueHHE (M3/TydeHHEe a0COMIOTHO YePHOTO M@Ky QU3HUCCKUMH BETHIHHAMMU NIPH H3YYCHHH SBICHHS
Tena). 3akoH cMmenieHus Buna. ['nmotesa [lanka o KBaHTax. porosddexrra. Onpenenenne abCOMOTHBIX U OTHOCUTENBHBIX
®oroHbl. DHeprus u UMITyIsC (poToHa. DoTorddekt. Ompiter A.I'. | TOTPEIIHOCTEN HIMEPEHNI prsugecknx BemmauH. OUEHKA IPAHHIL
CrosnetoBa. 3akoHbl (oTodppeKTa. YpaBHeHWe DifHITelHa i | HOTPEIIHOCTEH. Pemrenne pacy€THBIX 3a/1a4 C SIBHO 3aJaHHOU H
tdoroaddexra. "Kpacuas rpanuia" ¢poroaddexra. HESIBHO 3aaHHON (hPU3UUECKOM MOJICIIBIO C UCIIOIb30BAHUEM
70. JlaneHue cBeTa (B 4YACTHOCTH, JABIEHHE CBeTa Ha abCOMIOTHO | OCHOBHBIX 3aKOHOB M hOpMYI 1O TeMe «KBaHTOBbIC SABICHHS).

PerreHne kauecTBEHHBIX 3a/1a4, TPEOYIOMIKUX TPUMCHCHHS 3HAHUHA
o TeMe «KBaHToBbIe siBICHUS». OnpesieneHne yCIOBHiA
MPUMEHUMOCTH KBAaHTOBON MOJIENIH CBeTa. AHAIN3 KBAHTOBBIX
MIPOLIECCOB C UCIOJIb30BAHUEM YpaBHEHUSI DUHIITEHHA 1J1s
dboTorddhekra, MpUHITUTIA COOTHONICHH HEOTIPEAECIEHHOCTH
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HccnenoBanue 3akoHOB BHEITHET0O (oTodhdekTa

Ieiizendepra. OObsACHEHNE PUHITUTIA TSHCTBUS CIIEKTPOMETPA,

71. Bonnsl ge Bpoitns. Jinuna Bonnsl xe Bpoitns u pasmepbl ofmactn | POTOIIEMEHTa, GOTONATIMKA, TYHHETBHOIO MHKPOCKOTI,
JNIOKATM3AIMH ABHKYIIEHCS YaCTUIBI. coJTHeuHOU OaTtapeu, cBeToaunozaa. Mcnons3oBanue IT-TexHOMOTHIA
TexHuyeckue  yCTpOMCTBA M TEXHOJIOTMYECKUE  IIpOLECCH: | IPH paboTe C IONONHUTENLHBIMK UCTOYHUKAMH UH()OPMALIMH 10
CIEKTPOMETP, (OTORNIEMEHT, (POTOMATYMK, TYHHEJIBHBIH MHUKDPOCKOI, | TEME, MX KpUTHYECKHUI aHAJIN3 ¥ OLIEHKA JOCTOBEPHOCTH
CoJIHeuHast 6arapest, CBETOJHOI.
JemoncTpanuu.
HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS MOIYTIPOBOAHUKOB OT
OCBEIICHHOCTH.
72. Judpakuust sneKTpoHOB Ha Kpucrayuax. Crenudurka u3MepeHHd B
Mukpomupe. CooTHOIEHHS HeolpeaeneHaocTel [ eiizendepra
TexHuueckue  ycTpoiicTBA M TEXHOJIOTMYECKHE  NPOLECCHI:
CIEKTPOMETp, (OTOIIEMEHT, (POTONATUNK, TYHHEIBHBIH MHKPOCKOTI,
COJIHEuHast 6arapest, CBETOJHOI.
JemoncTpanuu.
Ceerommnon. ConHedHas OaTapes.
7.2 | ®usuka atoma. 4 Ypok
73. OmnbITHl 10 WCCIENOBAHHMIO CTpoeHHsi aToma. [lmanerapHas mozenb | OmnpezesneHue ATMHBI BOJHBI JJa3epHOTrO u3nydenus. HabmoneHue
aToma Pesepdopna. JIMHENYAThIX CIEKTPOB. McciieoBanye ClieKTpa pa3peKeHHOTIO
TexHuueckue  ycTpoiicTBAa M TEXHOJOTMYECKME  IIPOIECCHI: | aTOMAapHOI'O BOJOPOIA M U3MEPEHHeE NOCTOsTHHOM Punbepra.
CIEKTpaJIbHBINA aHaJN3 (CHEKTPOCKOII), 1a3ep, KBAHTOBBIN KoMIbIoTep. | M3ydeHue ycTpoiicTBa U AEHCTBUS CUETUNKA HOHU3HPYIOLTIX
JlemoHCTpanuu. gactull. OnpesaeneHye yCI0BUH NPUMEHUMOCTH MOJIETTH aTOMa
Monens omeita Pesepdopaa. Pesepdopna. O0bscHEHHE IPUHITAIIA TSHCTBHS CIEKTPOCKOIA,
HabmroneHne mMHEHYATHIX CIEKTPOB. Ja3epa, KBaHTOBOI'O KOMITBIOTEPA. AHANIN3 KBAHTOBBIX IPOLIECCOB
74. Toctynatel Bopa. M3iydenue u noroleHue GOTOHOB Mpu mepexoze | 1 OCHOBE IEPBOTO M BTOPOro moctynatos bopa
aTOMa C OJIHOT'O YPOBHs SHEPIUU Ha APYTO.
Bunsl ciextpoB. CriekTp ypoBHEH 3HEpruy aToMa BOAOPOAA.
CrioHTaHHOE M BBIHYXKJIEHHOE M3NyueHue cpera. Jlazep.
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
CHEKTpaJIbHBIN aHaJIH3 (CHEKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIBIOTED.
JeMmoHcTpanuu.
YCTpoHCTBO U IEHCTBHE CUETYHKA HOHU3UPYIOIINX YaCTHULL.
OnpezneneHue ATMHbI BOJIHBI 1a36pHOTO M3IIy4eHHs.
7.3 | ®u3uka aTOMHOTrO 8/2 | Ypox
sapa u 75. Hyknonnas mozens sinpa ['efizendepra-Hsanenxo. 3apsn supa. [TpoBenenue n3mMepeHuit pagoakTUBHOTO (hOHA C
SNICMCHTAPHEIX MaccoBoe 9uciio sapa. HzotormsL HMCIOJIb30BAHUEM JIO3UMETpa U UCCJICIOBAHNUE TPEKOB YaCTHI] (no
acTi. PagnoaktuBHOCTB. Allba-pacnaj]. JNEKTPOHHBIN 1 IIO3UTPOHHBIN rotoBbIM dotorpadusim). M3ydeHne moriomuieHns 6era-4acTuil
Gera-pacnian. ['amma-H3Iryenye. amomuareM. Onpe/eleHde yCaoBUil IIPUMEHUMOCTH MOJIENH
76. 3aKoH paJiIMOaKTUBHOTO pacnajaa. PagnoakTHBHBIE U30TOIBI B

58




npupoae. CBONCTBa HOHU3HUPYIOIIETO U3TydeHus. BivsiHue
PaInoaKTUBHOCTH Ha )KUBBIE OpTaHM3MBL. EcTecTBeHHBIN (OH
u3nydyeHus. Jlozumerpus.

77.

DHeprusi CBs3U HYKJIOHOB B siipe. SnepHble cuibl. JledexT Macchl
sapa.

Snepubie peakuuu. [lenenue u cuHTes saep. SnepHble peakToph.
[IpoOnemsbl ynpapisieMoOro TEpMOSIEPHOTO CHHTE3a. JKOJIOTMYECKHE
ACTIEKThI Pa3BUTHSA ATAEPHON SHEPTETUKH.

78.

Meronbl peructpayy U UCCIEIOBaHMsl 3JIEMEHTAPHBIX YACTHULL.
@yHIaMEHTAJIbHBIE B3aUMOJICHCTBUS. baproHbI, ME30HBI U JIENTOHBI.
IIpencrasnenne o CtanmapTHOM Monenu. KBapK-TIIOOHHAS MOJENh
aZIpOHOB.

®dusnka 3a npeaenamu CtaHaapTHON Monenu. TeMHas MaTepust U
TCMHaA 3Hepr1/1;1.

EnuncTBO M3nveckoil KapTHHBI MHPA.

ATOMHOTO Siipa. AHAJU3 ¥ OTMCaHHE SACPHBIX PEaKInii ¢

HCTIOJIP30BAHHUEM IOHSATHH MacCOBOE YHCIIO B 3apsan aapa, SHEPTUL

CBA3U Apa, 3aKOHOB COXpAaHCHUA 3apdaaa, MaCcCOBOIo 4yncia u

9HEPIUU B SJICPHBIX PEaKIMsIX, 3aKOHA PaJIMOAKTUBHOTO pacHaja.
OO0BscHeHNE IPUHIIATIA TIEHCTBUS JO3UMETpa, KaMepsl BumbcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSAEPHOTO peaKTopa, aTOMHOU OOMOBI,

MarHUTHOPE30HAHCHOW ToMOrpaduu. AHAIIU3 U OLICHKA BIUSHUS

PaZInoaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI, a TAKXKe MOCIICICTBHA

Pa3BUTHSA AAEPHOMN 3HEPTETUKU € MO3ULUI SKOJIOrM4E€CKON
0€301acHOCTH; MPEJCTaBICHUH O palliOHAILHOM
MIPUPOAONOIH30BaHUH (B IIPOIIECCE MMOATOTOBKH COOOIICHNUH,
BBITIOJTHEHHS TPYIIIOBBIX IIPOCKTOB)

JlabopaTopHbIe 3aHATHS

79.

HccnenoBanue GpoTtopesncropa.

N3mepenue nocrosauHoi [1naHka Ha OCHOBE HCClIEOBAaHUSA
thoroaddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOANO OT
HanpsKEHHUS.

HabnroneHue THHEHYATOrO CIICKTpA.

HccnenoBanue criekTpa pa3pesKeHHOTO aTOMapHOT0 BOIOPOAA U
M3MepeHue MoCTosTHHOM Pundepra.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).
HccnenoBanue painoakTHBHOTO ()OHA C HCIIOJIB30BAHUEM T03UMETPA.
Wzyuenne noryonieHust 6eTa-qyacTUIl aTIOMHUHHEM.

Pa3nes 8. DjieMeHTHI ACTPOHOMUH M ACTPOPU3UKHU

8.1

DneMeHTHI
ACTPOHOMHH H
acTpopH3uKH

12/2

Ypoxk

80.

DTanbl pa3BUTHS ACTPOHOMHH.
[lpuknagHoe M MHPOBO33PEHYECKOE  3HAUYCHHE  aCTPOHOMUH.
[IpumMeHUMOCT  3aKOHOB  (DM3UKM Uil OOBSCHEHHS  IPUPOJIBI
KOCMHUYECKHUX OOBEKTOB. MCTOIII)I ACTPOHOMHUYECKUX HCCHeHOBaHHﬁ.
COBpeMeHHBIe OIITHYCCKHUC TCIJICCKOIIbI, PaaUuOTECICCKOIIbI,
BHeaTMoc(epHast aCTPOHOMUS.

81.

BI/IH 3BC3HOI'O HeOa. C03BC3HI/IH, SAPKUEC 3BE3/1bI, IJIAHCTBI, UX BUAUMOC
JBHIKCHUC.
ConHeuHas cUCTEMA.

Habnronenue 3B€31H0r0 Heb6a HEBOOPYKEHHBIM IJIa30M C

HCTIONIE30BaHUEM KOMITBIOTEPHBIX TPHIIOKEHHUH TS OMIpeIeIICHHS
TMIOJIOXKEHHsI HEOECHBIX 00EKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nust CeBepHOTO MoyInapus U sipkue 3B€3161. Habmonenue B

Teneckon JIyHsl, MIaHeT, TYMaHHOCTEH U 3BE3IHBIX CKOTLICHUH.
VY4acTie B AUCKYCCHU O POJIM ACTPOHOMUH B COBPEMEHHOM
KapTUHE MHpa, B IPAKTUYECKON JESATEILHOCTU YEJIOBEKA U
JlaJIbHEHIIeM HayYHOTEXHUYECKOM pa3BUTUU. [ToaroroBka
COOOIIEHNH 0 METOAaX MOIyYSHUSI HAYYHBIX aCTPOHOMHUYECKHUX
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82.

CosHeyHast cucTeMa.

Comamne. ConHedHast akTHBHOCTE. Mctounnk sHeprun CoitHIa U 3Be3.
3Be3/bl, UX OCHOBHBIC XapaKTepPHCTUKH. Jlmarpamma 'CrieKTpaIbHbIH
KJIACC - CBETUMOCTH" . 3B€3/IbI TIIaBHOM TOCIIEI0BATEILHOCTH.

83.

3aBUCHMOCT, "'Macca - CBETHMMOCTL' IS 3Be3]  TIJIaBHOH
nociieioBaTedbHOCTH. BHyTpeHHee cTtpoeHue 3Be3l. CoOBpeMEHHBIE
MpeCTaBICHUsI O MPOUCXOXACHUH U dBomonuu CoiHLa U 3Be3.
DTanel )KU3HHU 3BE3I.

84.

Mueunsrtit [TyTs - Hama 'anaktuka. [Tonoxxenne n apkeHune CoHIa B
l'anaktuke. Tumbl ramaktuk. Pannoramaktuku u kBaszapbsl. YUepHble
JIBIPBI B AIpax TajakTUK.

85.

Bcenennas. Pacumpenne Bcenennoil. 3akoH Xa0O6ma. PazOeranme
ranakTuk. Teopus bonbiioro B3psiBa. PennkroBoe usinydeHue.
MacmitabHas cTpykTypa BeenenHoii. MeTaraiakTuka.

Hepemennsie nmpobi1eMbl acTpOHOMHH.

3HaHUH, OTKPBITUAX B COBPEMEHHOM acTpoHoMuu. [IpumMenenne
OCHOBOIIOJIATAIOIINX aCTPOHOMHYECKIX OHATHH, 3aKOHOB 1
TCOPHIA JJIs1 aHaJIK3a U 00bICHEHHS (PU3NUECKUX MPOIECCOB,
MIPOUCXOSAIINX B 3BE3/1aX, B 3BE3THBIX CHCTEMAX, B
ME)KTaJTaKTHIECKOW Cpefie, ABIKEHHU HeOSCHBIX Tell, SBOJIFOLINI
3B&311 U Becenennoi

[IpakTrueckue 3aHATUSL

86.

IIpodeccuonaibHO OPHEHTHPOBAHHOE COAepKaAHMEe: HAOIIONATh
3BE3IHOTO He0a HEBOOPYKEHHBIM I7Ia30M C HCIIOIb30BAaHUEM
KOMIIBIOTCPHBIX HpI/IHO)KeHI/Iﬁ JJIA OTIPCACIICHUS TTOJIOKCHUSA
HEeOECHBIX 0OBEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro norymapus 1 spKue 3Be3151.

Habmronenus B Teneckon JIyHsbI, IaHeT, TYMaHHOCTEH U 3BE3HBIX
CKOIUICHUH

Pa3nen 9. ®usnveckuii NPpaKTHKYM

9.1

Ddusnyeckuit
MPaKTUKYM

2

Ypok

87.

Crioco0b! n3MepeHnst PU3NIECKUX BEIMYUH C UCTIOJIb30BAHUEM
AHAJIOTOBBIX M U(POBBIX U3MEPHUTEIHHBIX PHOOPOB 1
KOMIIBIOTEPHBIX TaTYUKOBBIX CUCTEM. AOCOIIOTHBIC U OTHOCHUTENIFHBIE
MOTPENTHOCTH N3MEepeHNH (pr3ndeckux BeandnH. OeHKa rpaHuIl
MOTPEIIHOCTEH.

IIpoBenieHre KOCBEHHBIX U3MEPEHUH, UCCIIEI0BAHUM 3aBUCUMOCTEH
(hM3MYECKHUX BETIMYUH, TPOBEPKa MPEATOKEHHBIX THIIOTE3 (BBIOOD U3
paboT, ONMMCAaHHBIX B TEMAaTHYECKUX pa3jenax "IKCIepUMEeHT,
nabopaTopHbIE PabOTHI, TPAKTHKYM").

[TpoBenenne KOCBEHHBIX M3MEPEHHH, HCCIIEI0BAHUN
3aBUCHMOCTEH (PU3NIECKUX BEJIMYMH, IPOBEPKA MPETIOKEHHBIX
rurnoTes (BbIOOp U3 padoT, ONMMCAHHBIX B TEMAaTHUECKUX pa3Jenax
«Y4eHN4YecKnit SKCTIIEPUMEHT, 1a00paTopHbIe paboTHI,
MIPAKTUKYM))

Pasnen 10. O6o0mawmee noBTopeHmne

\ 2

‘ Ypok
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10. | Ob6o6maromee
1 MIOBTOPEHHE

88.

O06o0011IeHne U CCTeMAaTH3aIns CONeP KaHUs Pa3AeiioB Kypca
"Mexannka", "MonekynsapHas Gu3nKa ¥ TepMOANHAMHKA",
"Onekrponunamuka”, "KoneGanus u BoiHbl", "OCHOBHI CHIELIMATILHOM
Teopun oTHocuTenbHOCTH", "KBaHTOBas husmka', "DIeMEHTHI
ACTPOHOMHH ¥ aCTPOPH3UKH'".

Pouns pu3uky 1 acTpOHOMUM B IKOHOMHYECKOM, TEXHOJIOTHIECKOH,
COLIMAIIBHON M ATHYECKOH chepax AesTeTbHOCTH YeJI0BeKa, POJIb U
MeCTO (HM3HUKH U aCTPOHOMUH B COBPEMEHHOM HAyYHON KapTHHE MHUpA,
3HAYCHHE OMICATENbHOW, CHCTEMAaTU3UPYIOIIeH, OOBICHUTEIBHON 1
MPOTHOCTUYECKON (QyHKIMH (PU3HUECKOil TeOpuH, poiib HU3NUECKOI
Teopur B (POPMHUPOBAHUY MPEIICTABICHUIA 0 (PU3NICCKOI KapTHHE
MHpa, MECTO (PU3NIECKON KapTUHBI MUPA B 0OIIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAayUYHBIX IIPEJCTABICHUI O IIPUPOJIE.

VYuyacTtHe B AUCKYCCHH O oMU (PU3UKU M aCTPOHOMUH B Pa3IIMIHBIX
cdepax nesTedbHOCTH deIoBeka. [loaroToBka coobmeHnit o Mmecte
(bH3NYeCcKOi KapTUHBI MHpPA B PAAY COBPEMEHHBIX IPEICTaBICHHI
o npupoze. BrinonHenne yueOHBIX 3alaHUil, IeMOHCTPUPYIOIINX
OCBOCHHE OCHOBHBIX IIOHATHH, (GM3NISCKHUX BEIHMYNH U 3aKOHOB
Kypca QU3UKu

KoHncynbTanuu no 20 | 89. Beenenue. Llenu n 3a1a4n u3y4eHHs OCHOB IPOCKTHO AESATEIBHOCTH.
HHAMBHLYaJIbHOMY 90. ®opMyIMpPOBKa TEMBI HHANBULYAILHOTO IPOEKTA.
HPOCKTY
91. Omnpenenenue TUIA NPOEKTa; GOPMYIHUPOBKA HUICH, LIEIH
MPOEKTUPOBAHUS
92. HM3ydeHre HCTOYHUKOB HEOOXOMMO¥H HH(OPMAITIH, OTPaOOTKa METOZIOB
nioricka nH(popmMary B VHTepHeTe. CocTaBleHHE ITIaHA TEKCTA.
93. Brimucky u3 Tekcta, IUTHPOBAHUE TEKCTa, TIOMETKU B TEKCTE.
94, OdopmiieHre MTUCBMEHHON YaCTH MIPOEKTA.
95. TTonBeneHne UTOrOB.
96. [IpaBuna oopmieHHE PE3yIbTATOB, IPE3CHTAIMS TPOCKTA
97. OT4eT 0 X0/Ie BHITIOJTHEHUS MTPOSKTA.
98. VYpasieHne U3MEHEHHSMH U 3aBEPLICHHE TPOCKTA
Koncynbramus nepes 2 99. Koncynpranus nepes 5K3aMeHOM
9K3aMEHOM
[Ty0nnuHas 3amuTa 6 [IyOnnyHas 3aniMTa MHAMBUIYAIbHOTO IPOSKTA
WHJMBUYaJILHOTO
NPOEKTa
CamocTosTenbHas pabora 39 | BeImoNHEHHE MHAMBULYaIBLHOTO HPOEKTA
12 | MoaroToBka K 3alUTe MHAMBUAYAILHOTO IPOEKTA
12 IMoaroToBKa K 3K3aMeHy
IIpomesxyTouHas 4

aTTecTanys B popme
9K3aMeHa
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Bcero:

| 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
obecrnieueHnI0 y4eOHOTo Ipoliecca yriTyOJIeHHbIH YpOBeHb Kypca (DPU3HKU U3Y4aeTcs B YCIOBUSIX
npenMeTHoro kabwnera ¢usuku. KaOuHer (u3uku ocHamieH HEOoOXOJUMBIM J1ab0paTOpHBIM
000py/I0BaHUEM JIJIsl BBIMOJIHEHUS YKa3aHHBIX B Mporpamme 1o Qpu3rke MpakTHYeCKUX paboT u
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUSL.

JleMOHCTpallMOHHOE O00OpyIOBaHUE O00ECIEeYHBACT ITOCTAHOBKY IEPEUYHCICHHBIX B
nporpaMMe 1o (M3MKe KIHOYEBBIX AEMOHCTpALMN JJIS MCCIEIOBAHUS M3YyYaeMbIX SIBICHUNA U
MPOLIECCOB, AMIUPUUYECKUX U (PyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaboparopHoe oOOpymOBaHUE MJIs MPAKTUYECKHUX paboT cHOpPMUPOBAHO B BHJE
TEMaTHYECKUX KOMIUIEKTOB U 00ECIIEUEHO B pacyeTe OJIHOTO KOMILIEKTA Ha ABYX O00YyYaroIuXcs.
Temarnueckue KOMIUIEKTBI JaOOpPAaTOpHOro OOOpYAOBaHUS IIOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX
CHCTEM B BHJIE IIU(PPOBBIX JTa00OpaTOPHIA.

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

O6opynoBanue 1a00paToprun U pabOYUX MECT JIAOOPATOPHH:

— Pabouue mecta Ha 25 oOyvarommxcs

— ABTOMaTH3UpOBaHHOE pabodee MECTO MPEIoaaBaTelIs;

— HuTepakTuBHAs 10CKa, MPOEKTOP, KPOHIITEHH;

— MaruutHO-MapKkepHas J0CKa;

— Harnsgasie moco6ust (KOMIUIEKTHI y4eOHBIX TaONUIL, MIAKATh: «(U3HMUECKHE BETUYUHBI U
dyHIaMEHTAIbHBIE ~ KOHCTaHTBI»,  «MEXKIYHApOJHAas  CHCTEMa  CIMHHI[  CH»,
«repuoauyeckas CUCTeMa XHMHUYECKMX dieMeHTOB 1. M. MenzgeneeBa», MOPTPETHI
BBIJIAIOIINXCS YICHBIX-(DHU3UKOB M ACTPOHOMOB);

— JemoHcTpannoHHOe 000pynoBaHue (00111ero Ha3HaYeHHs U TeMaTHYecKiue HabOopHl);

— JlaBoparopHoe ob6opynoBanue (0011er0 Ha3HAYCHUS U TEMAaTHYECKHE HAOOPHI);

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

— KOoMIUIeKT TeXHHYECKOH TOKYMEHTAIlMH, B TOM YHCIIE ITacIiopTa Ha CPE/ICTBA OOyUCHUS,
WHCTPYKIIMHU TI0 UX UCTIOJIb30BAHHIO M TEXHHUKE 0€30MacHOCTH;

—  KommiekT yueOHO-MEeTOIMYECKON JOKYMEHTAIIHH;

— @DOH/JI OLICHOYHBIX CPEJICTB MO MPEAMETY;

6.2 UnopmanmoHHOe o0ecnieyeHne peain3aluu NporpaMmbl

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

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

B oOpa3oBaTenbHOM Mpoliecce MCIONb3YIOTCS IEKTPOHHBIE 00pa30BaTeNbHbIE PECyPChI
u3 (emepanrbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, JJOMYIICHHBIX K
UCTIONB30BAHUIO  TIPU  pealld3allii  MMEIONIMX  TOCYAapCTBEHHYIO  aKKpPEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
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o0Opa3oBaHUs, YTBEPXKACHHOTO mpukazoM Munnpocsemenuss Poccum 18.07.2024 N 499.
(3apeructpupoBano B Munrocte Poccun 16.08.2024 N 79172).
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