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

W ~ A.A. OcmaHoBa

[TpoTokon Nel ot 30 aBrycra 2024 1.

Pabouass mporpamma yueOHoro mpeamera OVIIn.06 dusumka pa3paboTaHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  rOCYIJapCTBEHHOTO  00pa3oBaTeNIbHOTO  CTaHAapTa  CPEIHEro
npodeCCHOHAIBHOT0 00pa3oBaHms 10 criennaabHOCTH 13.02.12 DeKTpruiecKue CTaHIuH,
CEeTH, UX peJieliHas 3allluTa ¥ aBTOMATHU3allMsl, YTBEPKIEHHOr0 IIpUKa3oM MuHHUCTEpCTBA
obpazoBanusi W Hayku Poccuiickoit ®enepammu Ne 864 or 11 Hos6ps 2023 r.,
(3apeructpupoBan MunucrepcTBoM roctuiuu PO 15 nexadps 2023 . N 76436);
(benepanbHOrO0 TOCYIAPCTBEHHOTO OOPa30BAaTENBHOrO CTaHIapTa CpeaHero oOIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO mpukazoM MuHHCTepcTBa 00pa3oBaHUS W HAyKU
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

noyioxkeHuit degepanbHON 00pa30BaTEIILHON IPOrPaMMBI CPEIHETO 00IIEer0 00pa3oBaHus,
yTBepKAeHHOW npuxkazoMm MunnpocBenienust Poccum 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 "®Pusnka" (yriryOJaeHHbIH YPOBEHbD);

C y4eTOM HOquaCMOﬁ CIICOUAJIbHOCTH.

B COOTBETCTBUU C pab0YMM Y4E€OHBIM IJIAHOM.

Pa3zpaboruuk:

OcmanoBa Aiimiar AnueBHa, ipenogasaresb [ BIIOY P/l « Texauueckuii Komieax UMEHU
P.H. Amypanuesa»

© Ocmanosa Alimar Anuesna 2024

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

Pabouas nporpamma ydyeOHoro npenmera Ousnka npeaHa3HadeHa Ui U3y4eHUs (PU3UKU
IpU pealu3aluu cpeaHero oomero o0pa3oBaHus B Peienax OCBOCHUS IPOrpaMMbl TOATOTOBKU
CrenuanucToB cpeanero 38eHa 13.02.12 DnexkTpudeckue CTaHIMM, CETH, UX pelieiHas 3aluTa u
aBTOMaTHU3allHs.

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

[Ipeamer sBasieTcs MpodUIBLHEIM TpeaMeToM obimeodpazoBatenpHoro mukiaa I[IICC3 u
u3yuaercs Ha yriyoneHHoM ypoHe @I'OC cpeanero o61ero oopa3oBaHus ¢ y4eToM crielu(puku
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 0Oy4eHUs, BOCIIMTAHUS U Pa3BUTHU 00y4arOIIUXCs CPEICTBAMU y4eOHOro ImpeaMera
Ous3uka Ha YrIyOJEHHOM YpPOBHE, YCTAaHABIMBAaeT 00s3aTENbHOE MPEAMETHOE COJEp)KaHHeE,
peaycMaTpuBaeT €ro CTpyKTypHUpOBaHUE IO pasjieslaM U TeMaM Kypca, JaeT paclpeneleHue
y4€OHBIX YacOB I10 TEMAaTUYECKUM pa3jiesaM Kypca U OCIeA0BaTeIbHOCTh UX U3YUEHUS C YIETOM
MEXIIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBs3€l, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

Pabouas nporpamma ydeOHoro mnpenmera Pusnka yriayOJIEHHOIO YpPOBHs MO3BOJISIET
peanu3oBarh 3a1a4u MPo(hecCHOHANBHON OpPHEHTAINH, HAIPABICHO Ha CO3JAHHE YCIOBHM IS
IPOSIBJICHUS] CBOMX MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OOydaroluMcs,
KOTOpbIEe HEOOXOAMMBI ISl TPOJODKEHUST 00pa30oBaHUsl B OPraHU3ALUAX MPOPECCHOHATHHOTO
00pa30BaHus M0 Pa3IMYHBbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUATIBHOCTSIM.

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

Pabouas mnporpamMmma mno (uU3MKE MpeIoCTaBIseT BO3MOXKHOCTH JJIsl pealnu3aluu
Pa3IUYHBIX METOAMYECKHUX IMOAXO0J0B K IMpenojaBaHHi0 (PU3MKU Ha YriIyOJIEGHHOM ypOBHE IpH
YCIIOBUU COXpaHEHMs 0053aTEIbHOM YacTH COIepIKaHus Kypca.

du3nka Kak HayKa 0 HanOoJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE yUeOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHCTeMYy 3HaHMM 00 okpyxaromem mupe. Kype
GU3MKKN - CHUCTEMOOOPA3yIOMUN JUIsl €CTECTBEHHO-HAYYHbBIX Y4Y€OHBIX NMPEIMETOB, MOCKOJIbKY
(du3nueckre 3aKOHBI JeXaT B OCHOBE MPOIIECCOB U SIBIECHUH, U3ydYaeMbIX XUMHUEH, OHonorue,
¢dusndeckoit reorpadueii u actpoHomueit. Mcrnonp3oBanrue U akTHBHOE MPUMEHEHHUE (PU3UIECKUX
3HaHUU ONpeNeNnuiIo Xapakrep M OypHOe pa3BUTHE DPa3HOOOPA3HBIX TEXHOJOTHH B cdepe
HHEPreTHKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHMs] HOBBIX MaTepUalioB C 3aJaHHBIMHU
cBoiicTBamu. M3yueHune Gpu3nku BHOCUT OCHOBHOM BKJIa/1 B (JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU
KapTHUHBI MUpa oOyyaroierocs, B opMupoBaHUuE YMEHUI IPUMEHATh HAYYHbIH METOJ TO3HAHUS
IPY BBIOJIHEHUH UMM YUYE€OHBIX UCCIIETOBAaHUM.

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

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

Wnes renepanuzanuu. B cooTBeTcTBUY ¢ HEel MaTepuan Kypca Gu3nku 00beJUHEH BOKPYT
¢usznueckux Teopuil. Bemgyummm B Kypce sBIseTcss (OpMUPOBaHUME NPEICTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.
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Wnea  rymanutapuzanuu. Peanmsanumss  uzaem  OpeanonaraeT  MCIHOJb30BAaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3NYECKOH HAyKH, OCMBICICHHE CBSI3U DPa3BUTUA (UBUKU C
pasBUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHYECKHMH, HPABCTBEHHBIMH U 3KOJOIMUECKUMHU
npodsieMaMu.

Wnesa npuxnagHoi HanpasieHHOCTH. Kype dusnku yrioy6ieHHOro ypoBHs Ipeanoiaraer
3HAKOMCTBO C IIUPOKAM KPYTOM TEXHHUYECKHX M TEXHOJOTMUYECKHX NPUIOKEHUH H3yYEHHBIX
Teopuil M 3akoHOB. llpm 3TOM paccMaTpuBarOTCs Ha ypOBHE OOIIMX MpEACTaBICHUH WU
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Wnesa sKkonoruszauuu peaausyercst MOCPEICTBOM BBEICHMS 3JEMEHTOB COAEp)KaHU,
HOCBALIEHHBIX 3KOJIOIMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXKAeHUs MPoOJIeM pallioOHAIHLHOTO PUPOIOTIOIb30BAHUS U
9KO0JIOTMYECKOI 0€30MMacHOCTH.

OcBoenne conepKaHHsi MPOrpamMMbl MO (HU3UKE CTPOUTCS HA MPUHIMIAX CHCTEMHO-
JeSITeIbHOCTHOrO mnoxaxoxa. st ¢us3uku peanusauus 3TUX HPUHLUUIOB Oa3upyercss Ha
UCITIOJIB30BAHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYrOIIEro (axropa
yueOHoro npouecca. [y yriay6ieHHOro ypoBHs - 3TO CUCTEMA CAMOCTOATEIbHOI'0 SKCIIEPHUMEHTA,
BKJTIOYAOMIETO (PPOHTATIHHBIE OIBITHI IIPH U3YYECHHH HOBOTO MaTepuaa, J1adopaTopHbie paboTh
u pa0otThl nmpakTukyma. Ilpu sTom moj paGoTamu MpakTHKyMa MOHMMAETCSI CaMOCTOSITENIbHOE
HCCJIEIOBAHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOrO BUIa 0Oe€3
HOLIAroBOM MHCTPYKIUH.

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

Bosibioe BHUMaHME yAENsSeTCs PEIIEHUI0 paCUeTHBIX M KaueCTBEHHbIX 3a1ad. [Ipu sTom
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 pasJiesia Kypca, TaK W HHTETpUpPYs NMPHUMEHEHHE 3HAHWA W3 pa3HbIX pasaenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBJSIIOTCA 3aJaHMs Ha OObsCHEHUE/NpeacKa3aHue
NPOTeKaHHUs (PU3UYECKUX SBICHUU W TPOIIECCOB B OKPYKAIOIICH JKM3HHU, TPEOYIOIIHe BhIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKU B 00111EM 00pa30BAHUH SBISIOTCS:

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

— Dpa3BUTHE TIPEACTABICHUH O HAaydyHOM METOJIE TO3HAaHUS W  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBIICHUSIM;

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

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

— (dopMHUpOBaHHE TPEICTABICHUH O PONH (HU3WKH JJIS Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

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

JlocTikeHne 3TuX Iieneil oOecreunBaeTcs pelieHHueM CIEAYIOIIMX 3agad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

— TNpHOOpeTeHHEe CHUCTEMBbl 3HaHUKH 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO (PU3HKY U
AIIEMEHTHI acTPOYU3UKY;



—  ¢QopmupoBaHUE yMEHUH MPUMEHSITH TEOPETUICCKHUE 3HAHUS 1151 O0BSICHEHUS (PH3HUECKUX
SIBIICHU B TIPUPOJIC U LTS IPUHSATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

—  OCBOEHHE CIOCOO0B PEIISHUs PA3INYHBIX 337424 C SIBHO 33/IaHHOUN (PU3NIECKOIN MOJIEIbIO,
3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHne (PU3MUECKON MOJIENN, COOTBETCTBYIOMIEH
YCIIOBHSIM 33J1a4¥, B TOM YHCJIC 33]1a4 MHKEHEPHOTO XapaKTepa;

— TIOHMMaHWE (PU3NYECKUX OCHOB U TIPUHIIUIIOB JCHCTBHSI TEXHHUYECKUX YCTPOWUCTB M
TEXHOJIOTHYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEY;

—  OBJIaJICHHE METOJAMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHHSI M TPOBEICHHS (PH3MUECKUX
OKCIEPUMEHTOB, aHAIW3a W HMHTEPIpETalui WHQPOPMAIMU, ONPEACICHHUS JIOCTOBEPHOCTH
MOJTy4EHHOTO PE3YJIbTaTa;

— CO3J]aHME€ YCIOBHW JUIS Pa3BHTHS YMEHUH MPOCKTHO-UCCIEIOBATEIHCKOW, TBOPYECKOM
NeSITeITbHOCTH,

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

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO yrayOnaeHHBIH YPOBEHb H3YUCHHS
yuebHoro mpeamera "dwusmka" Ha ypoBHE cpenHero oOmiero o0pa3oBaHHMS BBIOMpaeTCA
00y4aromuMUCs, TUIAHUPYIOIIUMH MPOJAOJDKEHHE O0pa30BaHMS IO CIENUAIBHOCTSIM (U3UKO-
TEXHUYECKOTO MPOdHUIIsL.

[IpennaraemMsliii B mporpamme 1o (GU3HMKeE MepedeHb JIA00PATOPHBIX U MPAKTUICCKUX padoT
SIBIISICTCS. PEKOMEHIOBAHHBIM, IMPETIO/IaBaTEllb JIEIAaeT BEIOOP MPOBEICHHMS JIA0OPATOPHBIX PadoT
Y OIBITOB C YYETOM UHAMBUIYATBHBIX OCOOCHHOCTEH 00yUYarOIIIXCSI.

B paboueii mporpamMe 1mo (Gu3MKE KKIOTO CEMECTpa IMpeniaractcs pe3epB BPEMCHH,
OTBOJUMBI HAa BAPUATUBHYIO YacCTh TPOTPAMMBI, COJCpKaHUE KOTOPOH (opMUpyeTCs
Y4aCTHHKaMHU 00pa30BaTeILHOIO IpoIlecca.

B pamkax yriryOieHHOTO ypOBHS M3Y4eHHs (DU3UKH 00CCIICUYMBACTCS IeJICHAIIPABICHHAS
MOJArOTOBKAa OOYYaIOIIMXCS K MPOJOJKEHHIO oOpa3oBaHus 1o crnenuansHoctn 13.02.03
DNEKTPUYECKHUE CTAHIINH, CETH U CUCTEMBI.

YrayOnieHHBIH ypOBeHb HW3ydeHHUs yueOHoro mpeamera Pusmka obecreynBacr:
MOATOTOBKY oOydarommxcss mo creudanbHocTd 13.02.03 DnekTpuueckue CTaHIMH, CETU U
CHCTEMBI, Yy4YacTHE€ B TMPOCKTHOH U HCCIICAOBATCILCKOW JIEATEIILHOCTH, CBSI3aHHOW C
COBPEMEHHBIMH HAIIPABJICHUSMH OTPACIH WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,
MOJTOTOBKY K YYaCTHIO B OTUMITHA/IAX.

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

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCS
PYKOBOACTBOBATHCS CHOPMUPOBAHHONM BHYTPEHHEH MO3HUITUEH TNYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPATUIUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO OMBITA M ONBITA JESTEIHLHOCTH B
Mpollecce  pealu3ald  CPEeACTBaMH  y4eOHOTO  MpeaMeTa OCHOBHBIX  HamlpaBleHUM
BOCIIUTATEIbHON NEATEIIBHOCTH.

B pesynaprare wu3yuenuss ydeOHoro mnpeamera Dusuka y oOywaromerocss OyayT
c(hopMUPOBaHBI CIEAYIONINE JJUYHOCTHbIE Pe3yJIbTAThI:

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

IPaXXIaHCKOTO BOCITUTAHUS:

—  c(OpPMHPOBAHHOCTH TPAXKAAHCKON O3UIIUU
00yJaromerocsi Kak akTUBHOTO U OTBETCTBEHHOTO WICHA
pOCcHiicKOro 00ITIeCcTBa;

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

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

1) TpaxJaHCKOTO BOCITHTAHHUS:

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

— THPHUHATHC TPATUITHUOHHBIX
O6HI€‘I€J'[OB€‘-ICCKI/IX TYMAaHUCTHYCCKUX U
JEMOKPATHUICCKUX HGHHOCTCFI;
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JIEMOKPATUYCCKHUX [ICHHOCTEH;

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

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

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

TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOM
JIeSATEIbHOCTH,;

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

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

TOTOBHOCThH K TYMaHUTapHOU U
BOJIOHTEPCKOM e TeIbHOCTH;

TIAaTPUOTUIECKOTO BOCITUTAHUS:

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

HCHHOCTHOC OTHOLICHHUE K TOCYAapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U NMPHUPOJHOMY HACIIEIHIO, TAMSITHUKAM,
TpaguuusaM HapoaoB Poccun, noctmxenusm Poccun B
HayKe, ICKYCCTBE, CIIOpTE, TEXHOJIOTHIX U TPYAE;
uneitHas yoOeXIeHHOCTh, TOTOBHOCTD K CITYXKEHHIO U
3ammTe OTedecTBa, OTBETCTBEHHOCTS 3a €r0 Cyap0y;

2) maTpUOTHIECKOTO BOCIUTAHHUS:

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

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU !

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

CIOCOOHOCTH OIICHUBATh CUTYAIIUIO U IPUHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYACH Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUHUBOTO
Oynymiero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEIISIM U (WUIIH)
JpYTHM YJIeHaM CEMbH, CO3JIaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHATHS HEHHOCTEH CEMEHHON KU3HH B
COOTBETCTBHH C TPaAuIMsIMH HapojoB Poccun;

3) AYXOBHO-HPaBCTBECHHOI'O BOCTIMTAHUA:

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

OCO3HAHHUE JINYHOTO BKIIAa B TIOCTPOCHHUE
YCTOHYUBOrO OYAyILEro;

3CTECTHYCCKOI'O BOCTIMTaAHHUA

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

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

4) 3CTCTHYCCKOT'O BOCITMTAHUA

3CTETHYECKOE OTHOUIEHNE K MHUPY, BKJIIOYAs
3CTETHKY Hay9IHOT'O TBOPYECTBA, IPUCYIIIETO
¢u3uueckoil HayKe;

(I)I/BI/I‘IGCKOFO BOCITMTaHU

c(hOpPMHUPOBAHHOCTH 3/10pOBOTO M Oe30macHoro oopasa
YKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBBIO;
MOTPEOHOCTH B (PU3UIECKOM COBEPIICHCTBOBAHUH,
3aHATUSX CIIOPTUBHO-03JOPOBUTEIBHON JEATEIbHOCTHIO;
AaKTUBHOE HEIIPHUATHE BPEIHBIX MPUBBIYEK U UHBIX (HOPM
MPUYMHEHHS Bpeia GU3NIECKOMY B ICHXUYECKOMY
310pPOBbIO;

5) ¢uznUecKoro BOCIUTAHUSL:

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

TPYJOBOI'0 BOCIUTAHMSL:

6) TPYZAOBOTO BOCIIMTAHUS:




TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MACTEPCTBA,
Tpynoarooue;

TOTOBHOCTH K aKTMBHOM JESITEILHOCTH TEXHOJIOTHUECKOM
1 COIMAJIbHOMN HAIIPABICHHOCTH, CIIOCOOHOCTH
MHUIUHPOBATH, [UIAHKPOBATh U CAMOCTOSTEIILHO
BBITIOJIHATh TAKYIO €SI TEIbHOCTD;

HWHTEpeC K Pa3IMIHBIM cdepaM npodeccuoHaIsHON
JIeATEIbHOCTH, YMEHHE PEaTH30BbIBATh COOCTBEHHBIE
JKU3HEHHBIE [UIaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U
€aM000pa30BaHUIO HA MPOTHKEHUH BCEH JKU3HU;

MHTEPEC K Pa3IMYHbIM cepam
npodeccCHOHAIBLHOM JeITeILHOCTH, B TOM
YUCIIe CBSA3aHHBIM C (U3UKON M TEXHUKOM,
YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oymymeit mpodeccuu u pearn3oBEIBaTh
COOCTBCHHBIE JKU3HCHHBIC TUIAHBI;
TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHUIO
1 caM000Opa30BaHMIO B 00JacTH (PU3UKH Ha
NPOTSHKEHUH BCEU JKU3HH;

3KOJIOTHYCCKOI'0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECCKOI KYIBTYPHI,
MIOHMMAaHUE BIUSHUS COLUAIBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON
cpensl, OCO3HaHHUE TII00ANTBHOTO XapaKTepa
9KOJIOTUIECKUX TIPoOIIeM;

IUIAHUPOBAHME U OCYILIECTBICHUE IEHCTBUM B
OKpYXarollei cpesie Ha OCHOBE 3HAHUS LieTeit
YCTOMYHUBOIO pa3BUTHUs YEJIOBEUECTBA;

aKTUBHOE HENPUATUE ACHCTBUNA, TPUHOCSIINX BpE
OKpYy>Karoliei cpene;

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

pacIIMpeHHe ONbITA AEATEILHOCTU YKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOH
KyJIbTYpBI, OCO3HaHHUE TTI00aTBHOTO
XapakxTepa 3KOJIOTHYECKUX IpooIeM;
IUTAHUPOBAHUE U OCYIIECTBIEHUE NEHCTBUI
B OKPY’KaIOILlEH cpesie Ha OCHOBE 3HAHMS
Lene ycTOH4MBOro pa3BUTHUS
4eJI0BEYECTBa;

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

HCHHOCTHU HAYYHOT'O IO3HAHUA:

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

COBEpUICHCTBOBAHUE SA3bIKOBOM U UMTATENIbCKOM
KYJIbTYpbI KaK CpPEICTBA B3AUMOJAECUCTBUS MEXIY JIFOJIbMU
Y TIO3HAHUS MUDA;

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

8) HCHHOCTHU HAYYHOT'O ITIO3HAHUA:

c(OpMHPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3ButTust GU3UUECKOI HAYKH;

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

uHpoOpMaTUKE Yy

B mponecce MOCTUIKCHHA JIMYHOCTHBIX PE3YyJIbTATOB
COBCPHICHCTBYCTCA

oOyJaromuxcs

npenoiararouii cOpMUPOBAHHOCTD!
— CaMOCO3HAHUS, BKIIOYAIONIETO CIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIHHOE
COCTOSIHME, BHJIETh HAIPABIICHUS PA3BUTHUS COOCTBEHHON AMOLIMOHAIBHOU cdephl,

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

CaMOKOHTpOJIb,
MMOBEJICHUE,

OCBOCHMS IPOTPAMMBI  I10
SMOLMUOHAIBHBIA ~ WHTEJUIEKT,

YMCHUC MNPpUHHUMATb

CIIOCOOHOCTH AaalTUPOBATHCA

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

ONTUMM3M, HHULIUATUBHOCTH, YMEHHE
BO3MOKHOCTEH;
— DMIAaTuH,

HeﬁCTBOBaTL, ucxoada M3 CBOMX

BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHHUMATh OMOIIMOHAJIBHOEC COCTOSAHUC

JPYTUX, YYUTHIBATh €0 MPU OCYLIECTBICHUU OOIIEHHUS, CTIOCOOHOCTH K COYYBCTBUIO

" COIICPCIKUBAHUTO,

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




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

y‘Ie6HH€ I[CﬁCTBPIH, COBMECTHAaA ACATCIBbHOCTbD.

MeranpeameTHble pe3ynbTaTbl OCBOCHUS IIPEAMETA:

W OCHOBAHUA U1 CPAaBHCHUA,
kinaccu(pUKaIuu U 0000IICHHS,;
OIPeIeISITh IENTH ACATEILHOCTH, 33]1aBaTh
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 MBIINIJICHUEC TIPU
PCHICHUH KU3HEHHBIX HpO6HeM;

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

YHHMBepCaJbHbIX

yueOHbIX

JelcTBUAX

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

3aJaBaTh MapaMeTphl ¥ KPUTEPUH UX
JOCTIDKCHHUS;

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

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

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

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

—pa3BUBATh KPEATUBHOE MBIIIICHHE
IpU peIeHUH KXHU3HEHHBIX POOIIeM.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHSL:

BJIaJ1€Th HaBbIKaAMU y‘IE6HO-
HCCIIEI0BATENIbCKON U IPOEKTHOM
JACATCIbHOCTH, HABbIKAMU pa3pCIICHUA
npo0eM;

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

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

BBISIBJIATH MPUYMHHO-CJIEJICTBEHHBIE CBS3H U

2) 6a30BbIE UCCIIEOBATEIHCKIE

JIEUCTBUSL:

— BII/IETh HAYYHOU TEPMUHOJIOTHEH,
KITFOYEBBIMH [TOHITHIMHY U
MeToAaMHU (U3NUECKON HAYKU;

— BIIQJIETh HABBIKAaMU y4eOHO-
HCCIIEeI0BATENbCKON U IPOEKTHOM
JeSITeTbHOCTH B 00JIaCTH (DU3UKH,
CITOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEITFHOMY MTOUCKY METOJIOB
peureHus 3a1aq GU3NIECKOTO
COJIepKaHUS, TPHUMEHCHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

— OCYUIECTBJIATH PA3IMYHBIC BUIBI
JIESTEIILHOCTH 110 TIOTYISHHUIO
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 U
KPUTEPUH PEILCHUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM,
OLICHMBATh MPUOOPETECHHBIN OMBIT;
pa3pabaThIBaTh IUIaH PeLIeHUs TPOOIEMBI C
Y4ETOM aHaIN3a UMEIOIIIXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX
pecypcos;

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

YMETb IEPEHOCUTH 3HAHHS B
MO3HABATEJILHYIO M IPAKTHYECKYIO 00JIaCTH
JKU3HEIACATEIbHOCTH,

YMETHb UHTETrPUPOBATH 3HAHUA U3 PA3HBIX
MpeIMETHBIX 00IacTel;

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

HAXOJUTh aPTYMEHTHI 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 3aa4YU 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 MPEIMETHBIX 00JIacTe;

— BBIAIBHUI'aTb HOBLIC UJICH, IIpCAJIaraTtb

OpPUTHUHAJIBHBIE TTIOAXOBI U
peleHus;

— CTaBUTb HpO6HeMLI " 3a1a4u,

AOITyCKAaromue aJIbTCPHATHBHBIC
peuicHus.

B) paboTa ¢ mH(popMaIHei:

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

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

OIICHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTD
WHPOPMALINH, €€ COOTBETCTBHE IIPABOBEIM U
MOPAaTbHO-3THUYECKUM HOPMaM;
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
3amuUThl HHOpMAUY, HHHOPMAITOHHOH
0€30IMaCHOCTH JIMYHOCTH.

3) pabota ¢ nHOpMAaTHEH:

— BJIA/IETh HAaBBIKAMH TIOJTyYCHUS
“HPOPMAUHU PU3HIECKOTO
COZIepIKaHUs U3 UCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIBHO
OCYILECTBIIATh IOUCK, aHAIIH3,
CHCTEeMaTH3aIMI0 U HHTEPIIPETALNIO
UH(OpPMALUK PA3TUYHBIX BHIOB U
(opM npesiCTaBICHNS;

— 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,
pecypcocOepexxeHHs, TPaBOBBIX U
STHYECKUX HOPM, HOPM
WHPOPMALMOHHON OE€30TIaCHOCTH;

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

Osnanenne
YHHBEPCATbHBIMH
KOMMYHHUKATHBHBIM
H IEHCTBHSIMHU:

a) oOIeHue:

OCYIIECTBJIATH KOMMYHHUKAITNHU BO BCEX
chepax KU3HH;

pacro3HaBaTh HeBepOaJbHBIE CPEJICTBA
o01IeHNs1, TOHUMATh 3HAYC€HHE COLIMAIIbHBIX

1) obmmenme:

— OCYILECTBJIAThH OOIIEHHE HAa ypOKax
(GU3UKN ¥ BO BHEYPOUHOU
JIeSITeIbHOCTH;

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

BIIQJIETh PA3IMYHBIMH CITOCOOAMH OOIIIECHUS
W B3aHMOJCHCTBHS;

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

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

0) COBMECTHasI ICATCIILHOCTb:

MMOHUMATh U UCTIOJIb30BaTh NPEUMYILECTBA
KOMAaHTHOW ¥ WHJAMBUIYATBHONW PabOTHI;
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)KEHHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenensTh pojiau ¢ y4eTOM MHEHUI
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 TO3ULUN 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 UHUITHATHBHBIM

2) coBMeCTHasl IesITeNbHOCTb:

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

[IPUHUMATh LEJIM COBMECTHOU
JIeSITeIbHOCTH, 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 OOILIHI 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
UHUIHATHBHBIM.

OsBnazenue
YHHUBEPCaTbHBIMHI
PETYISITUBHBIMU
JNEWCTBUSIMU

a) caMOOpraHu3anus:

CaMOCTOSATENILHO OCYIIECTBIIATh
MIO3HABATENIBHYIO JESITEIbHOCTD, BRISBIAT
npo0OJIeMbl, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeIbHON
JIESITETTFHOCTH U )KH3HEHHBIX CUTYallHsX;
CaMOCTOSTENIFHO COCTABJIATH TUIaH PEIICHUS
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, Opatb
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
BBITIOJTHEHHS IPAKTHIECKOH
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;

11



YPOBCHE;

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

0) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHTh
KOPPEKTHBEI B ICSITEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEJSIM;

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

HCTIONIb30BaTh IPUEMBI PEIICKCHHN IS
OLICHKH CHUTYaIllH, BEIOOpa BEPHOTO
pELICHUS;

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

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

CaMOpEeTYyIMPOBaHMUS, BKIFOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE [TOBE/ICHIE,
CIOCOOHOCTH aIaNTHPOBATHCS K
SMOIOHAIBEHBIM U3MEHEHUSIM U IIPOSIBIIST
T'MOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEI MOTHBALIUH, BKJIIOYAIOIIEH
CTpeMJIEHHE K JOCTIKEHHIO LIeJIU U YCIIeXy,
ONTHMU3M, UHUIIUATHBHOCTh, yMEHHE
JIeficTBOBaTh, HCXO/S U3 CBOMX
BO3MO>KHOCTEH;

SMITaTHH, BKIIIOYAIOIIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIEHOE COCTOSTHHE
JPYTHX, yIUTBIBATh €T0 IPU
OCYIIECTBICHUN KOMMYHHKALIWH,
CIOCOOHOCTH K COUYBCTBHIO U
COTIEPEKUBAHHUIO;

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

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM,
BHOCHUTH KOPPEKTHUBHI B
JIeSITCILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyIbTATOB LENSIM;
BJIaJIETh HaBBIKAMU
MO3HABATEILHOU pedICKCHU KaK
OCO3HaHUS COBEPIIAEMBIX
IEUCTBUI Y MBICIIUTEJILHBIX
IIPOLIECCOB, UX PE3YNIbTATOB U
OCHOBaHUH;

HCTIONB30BATh MMPUEMBI peIICKCHI
JUTS OLIEHKU CUTYyalllH, BEIOOpa
BEPHOTO PEILEHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATH PEIIEHUS 0 UX
CHHM)KEHHUIO,

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

T) IpuHATHE ce0s U qPYTUX JI0ei:

MPUHUMATE ce0s1, IOHNMasi CBOU
HEJOCTaTKU U JIOCTOWHCTBA;

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

MpU3HaBaTh CBOE MPABO U MPABO APYTUX
JIFOJICH Ha OIIMOKU;

pa3BUBATh CITIOCOOHOCTH TOHUMATh MUD C
TTO3UIUH IPYTOT0 YEJIOBEKa.

3) npunHATHA cebs U IPYTHX:

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

NPU3HaBaTh CBOE TPaBO U IPaBO
JIPYTHX Ha OIMINOKY.

OcBoenue yueOHoro npeamera O@u3uKa J0JKHO CIIOCOOCTBOBATH (POPMUPOBAHHIO 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 HMHTEpPHpETaliU
uHpOpMaMd U UHPOPMALMOHHBIE TEXHOJOTMH JJs BBIIOJIHEHHUS 3a1ad IpodecCHOHATHHON
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh U pealn30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEIIPUHUMATEIBCKYIO JEATEIbHOCTh B NMpOQecCUOHANbHON cdepe, MCIOIb30BaTh
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 M IHCbMEHHYI0 KOMMYHUKALIMIO HAa TOCYJapCTBEHHOM
a3bike Poccuiickoit deepauu ¢ yueToM 0COOCHHOCTEH COLMaIbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlIposBisaTh TIpakAaHCKO-MATPUOTHYECKYIO TMO3ULHIO, JAEMOHCTPUPOBATH
OCO3HAHHOE TIIOBEJIEHUE HAa OCHOBE TPAAULIMOHHBIX POCCHUICKUX JyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEIUTHO3ZHBIX
OTHOLIEHUH, IPUMEHAThH CTaH1apThl aHTUKOPPYILIMOHHOI'O TIOBE/ICHUS;

OK 07. CopeiicTBOBaTh COXPAaHCHHIO OKPYKAIOIIEH Cpeabl, PecypcocOepexeHuto,
OPUMEHATh 3HAHUS 00 WM3MEHEHUH KIMMaTa, NPUHIUIBI OEpeXIMBOrO TMPOU3BOJCTBA,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYANHBIX CUTYALIMSIX;

OK 08. Mcnonp3oBaTh cpeacTBa GU3NUECKON KyIbTYphI Al COXPAHEHUS U YKPETUICHUS
3JI0POBBS B Mpoiiecce NpoheCcCUOHATBLHOM ASSITENFHOCTU U MOAIEPKaHU HEOOXOJUMOTO YPOBHS
(bu3nYeCcKOil MOArOTOBIEHHOCTH;

OcBoenne yueOHOro mnpeamera Pusnka HOHKHO CHOCOOCTBOBaTH (HOPMHPOBAHUIO
Nnpo¢ecCHOHAIBHBIX KOMITETEHIUIA:

IIK 1.1. IIpuMeHATH 27IEKTPOIHEPreTUUECKUE TEXHOJIOTMH B IPOM3BOACTBE, IEeperaye,
pacpeneiIeHuH dJIEKTPUYECKON SHEPTUH;

I1K 1.2. BboaHsThs paboThl 10 MOATOTOBKE M BHECEHHIO U3MEHEHUI B 3JEKTpUYECKUE
CXEMBbI 3JIEKTPOTEXHUUECKOTI0 000PYI0BAaHUS IJIEKTPUUECKUX CETEH.

[1IK 1.3. 3MepaTh mapaMeTphl nepe1aBaeMoi JJIEKTPUUECKON SHEPTUH C UCTIOIB30BAaHUEM
Pa3JINYHBIX CPEACTB.

1K 1.4. OcymiecTBisITh KOHTPOJIb 32 PEKUMaMH pabOThI TEKTPUUYECKUX MAIIHH.

[IK 1.5. BemonHsATe paboThl IO MOATOTOBKE U BHECEHUIO U3MEHEHUN B 3JIEKTPUUYECKUE
CXEMBI IEKTPOTEXHUUECKOT0 000pyI0BaHUS MIEKTPUUECKUX CTAHLUI U OJCTaHIUH.

[IK 4.1. IIpoBOANTH AMArHOCTUKY YCTPOWUCTB peNeHHOM 3alllUThl 1 aBTOMATUKH.

IIK 4.2. IIpoBOANTE PEMOHT YCTPONCTB PEIEHHON 3alIUTHl 1 ABTOMATHKH.

I1K 4.3. KoHTposinpoBaTh KaueCTBO BHIIIOJHEHUS! PEMOHTHBIX padoT.

IIK 5.1. IlpousBomuTh pabOThl MO PEMOHTY OOOPYAOBaHMS pacIlpeleluTeIbHbBIX
YCTPOMCTB MOACTAaHIUN NIEKTPUUECKUX CETEH.

IIK 5.2. BoemonHATe (QyHKIMM OPOU3BOIMUTENST PabOT MO PEMOHTY OOOPYIOBaHUS
pacnpenenuTeNIbHbIX YCTPOMCTB MOJICTAHIUN AJIEKTPUUYECKUX CETEH.

CoorHomienue o0mmx kommnereHuuii PrOC CIIO 13.02.12 DaexkTpuueckue
CTAHIMH, CeTH, UX pesedHasi 3alMTA W ABTOMATH3ALMA, JUYHOCTHBIX pPe3yJbTaTOB H
MeTanpeIMeTHbIX pe3yJibTaTOB

OO0mue koMneTeHIUH JInyHOCTHBIE pPe3yabTaThl Meranpeamernbie pe3yabrarsl ®OII COO
®rocC Ccno 13.02.12 @0II COO
OK 01. BeiGupars 8) LleHHOCTH Hay4yHOro no3HaHus: | OBlafieHue YHUBEPCANbHBIMH  I103HABATEIbHBIMU
CHOCOOBI pelIeHus 3a/1a4 — c(hopMHPOBAHHOCTE JieCTBUSAMU:
poecCHOHANBHOM MUPOBO33PEHUS, 1) 6a30BbIe JIOTHYECKUE IEHCTBHS:
JeSITeIbHOCTU COOTBETCTBYIOIIETO —  CaMOCTOSTENBHO (OPMYIHPOBATH U
MIPUMCHHUTEIIBHO K COBPEMEHHOMY YPOBHIO aKTyallU3UpOBaTh NPOOJIEMY, paCCMaTPUBATh €€
Pa3IMYHBIM KOHTEKCTaM; pa3BUTHA HayKH, BCECTOPOHHE;
JIOCTIDKEHUSIM Hay4YHO- | —  OMpEeNeNATh IeJH AeSTeIbHOCTH, 33/1aBaTh
TEXHHYECKOTo Tporpecca u apaMeTphl U KPUTEPUH UX JOCTIDKEHIUS,
OOLIECTBEHHOW — NPAKTUKH, | —  BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
3a CHET IIOHMMAaHuA pOJIH paccMaTprUBaeMBbIX (PM3NIECKHUX SBICHUSIX;
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MH(OPMAaLMOHHBIX
pecypcos,
MHPOPMAITMOHHBIX
IPOLIECCOB "
WHPOPMAITNOHHBIX
TEXHOJIOTUH B  YCIOBHAX
mudpoBoit  TpaHchopmarm
MHOTHX coep KI3HA
COBPEMEHHOI'0 00LIECTBA;
OCO3HaHUe LEHHOCTH
Hay4HOH JIeSITeIIbHOCTH,
TOTOBHOCTH ~ OCYILECTBIIATh
MPOEKTHYIO u
HCCIIeIOBATEIIBCKYIO
JeATEeIbHOCTh
WHIMBUIYaJILHO U B TPYIIIE.

—  paspabaThIBaTh IJIaH PEIICHHUS POOIEMBI C
YYETOM aHAIHM3a UMEIOIUXCSI MATEPUAIBHBIX U
HeMaTepHalbHbIX PECYPCOB;

—  BHOCHTH KOPPEKTHBEI B IEATCIBHOCTB,
OLICHUBATH COOTBETCTBHE PE3YJILTATOB LIEIIIM,
OLICHUBATH PUCKH ITOCIIEACTBUI AEATENEHOCTH;

—  KOOPAMHHUPOBATH H BBHIIOJHATH PaboTy B
YCIIOBUSIX pEajbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYS;

—  pa3BHBaTh KPEaTHBHOE MBIIUICHHE NP PELICHUN
JKM3HEHHBIX MPOOJIeM.

2) 6a30BbIE HCCIIEI0BATEIILCKHIE ICHCTBUS:

—  BIAJETh HAYYHOH TEPMHHOJIOTUEH, KITIOYEBBIMU
HOHATHAMH M METOAAaMH (U3NYECKOH HAYKH;

—  BJIAQJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKOM
1 TIPOEKTHOMU JICATEIIFHOCTH B 007IaCTH (PHU3HKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITENIBHOMY ITOUCKY METOJIOB PELICHUS
3a7a4 (PU3NUECKOTO COJEPIKAHMS, TPUMEHEHHIO
Pa3IMYHBIX METOOB ITO3HAHMS;

- OCYIIECTBJIATH PA3JIMYHBIC BUABI ACATCIIBHOCTU
IO MOJIYYCHUIO HOBOI'O 3HAHUs, €T0
MHTEPIPETALUH, IPEOOPa30BaHUIO U
NPUMEHEHHUIO B Pa3IIMYHbIX Y4€OHBIX
CHUTYalLUsX, B TOM YHCJIE TIPU CO3JaHUU Y4eOHBIX
MIPOEKTOB B O0JIACTH (HU3UKH;

—  BBIABIIATH IPUYHUHHO-CJICACTBEHHBIC CBS3H U
aKTyaJIU3UPOBATh 331a4y, BBIIBUI'ATh THIIOTE3Y
ee peIlCHUs, HAaXOIUTh apTyMEHTBI IS
JI0Ka3aTeJbCTBa CBOMX YTBEPXKICHUIA, 3a1aBaTh
rapaMeTphl U KPUTEPUH PELICHUS,

- AHAJIU3UPOBATh MMOJYYCHHBIC B XO/JI€ PCUHICHUA
3aJa4u pe3yJbTaTbl, KDUTUYCCKU OLUCHUBATDH UX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHUAX

—  CTaBHUTh U QOPMYIHPOBATH COOCTBEHHBIC 33/1a91
B 00pa30BaTeNbHOM ACSATEILHOCTH, B TOM YUCIIe
NpH U3Y4CHUH DU3HKY;

—  JaBaTh OLICHKY HOBBIM CHTYAlUsIM, OLICHUBATH
NPHOOPETEHHBIH OIBIT;

—  yMeTh [IepPeHOCHTh 3HaHUs O (PU3KKE B
NPaKTHYECKYIO 00JIaCTb )KU3HENESTEIbHOCTH;

—  YMETb MHTETPUPOBATH 3HAHUS U3 PAa3HBIX
MpeIMETHBIX 00IacTel;

- BbIABUTAaTb HOBBIC UACH, IPEAJIAraTh
OPHUT'MHAJIBHBIC TOAXOAbI U PEIICHUS

—  CTaBHUTb NPOOJEMBI H 3aJa4H, JOIIYCKAIOLIHE
AITEPHATHBHbIC PEIICHUS.

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
TIONCKa, aHAJIN3a 1
HHTEPIIPETALNH
nHdopmanuu n
nHGOPMALMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccruoHaTbLHOM
NeSITeIbHOCTH;

OBilasieHNe  yHUBEPCAIbHBIMH  IT03HABATEIBHBIMHU

IEUCTBUSIMU:

3) pabota ¢ nHOpMAaTHEH:

— BJIa/IETh HaBBIKaMH TIOJTyYEHUS] HHPOPMAIUU
(PU3MYECKOTO COJIEPKaHUs U3 UCTOYHHKOB PAa3HBIX
THIIOB, CAMOCTOSITEIHHO OCYIIECTBIIATH TOUCK,
aHaJN3, CHCTEeMAaTH3AIMI0 U MHTEPIIPETAIIHIO
WHGOPMALINHU Pa3IMIHBIX BUAOB U (hopM
MIPECTaBICHHNS;

— OIIEHUBATh JOCTOBEPHOCTH MH(POPMAIIUH;

— MICIIOJIb30BaTh CPEICTBAa MHYOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PELICHUH
KOTHUTUBHBIX, KOMMYHUKaTHBHBIX U
OpTaHM3aIMOHHBIX 33J1a4 C COOJII0JICHUEM
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TpeOOBaHUI H)PrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
TMTHEHBI, PeCypcocOepesKeHus, IPABOBBIX U
9THYECKUX HOPM, HOPM HH()OPMAITMOHHOM
0€301IacHOCTH;

— CcO37aBaTh TEKCTHl (PU3MYECKOTO COACpPIKaHUS B
pasInMYHBIX (opMaTax C YdYeTOM Ha3HAYCHHs
WHPOPMALIMN W TMEJNEBOW ayAWTOPHH, BEIOHpas

ONITUMAITFHYIO dopMy  mpencTaBIeHHSL u
BHU3Yyalu3alliu.
OK 03. [TnanupoBats u 6) TpYZAOBOTrO BOCIIUTAHUS: OBnazieHWe  YHUBEPCANbHBIMU  PETYIATUBHBIMU
peanu30BLIBATh — HWHTEPEC K  Pa3IM4HbIM | JEHCTBUAMU:
COOCTBEHHOE chepam mpodeccronansHoM | 1) camoopranuzanus:
poQecCHOHANBHOE U JIEATENBHOCTH, B TOM YUCIE | — CaMOCTOSTEIBHO OCYIIECTBIISATH

JIMYHOCTHOE pa3BHUTHE,
MIPEATIPUHIMATEIBCKYTO
JeATENbHOCTh B
po¢eCCHOHATBHOM
ctepe, UCIIOTB30BATD
3HAHMSA 10 IPAaBOBOM U
(uHAHCOBOI
I'PaMOTHOCTH B
Pa3JINYHBbIX ) KU3HCHHBIX
CUTyalluAX;

CBSI3aHHBIM C (U3UKOH U

TEXHUKOM, yMeHue
COBEPLIATh OCO3HAaHHBII
BEIOOp Oynymieir mpodeccun
" peann3oBBIBaTh
COOCTBCHHBIE  )KH3HCHHBIE
TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K
00pazoBaHuUIO u

camM000pa30BaHuI0 B 00JIACTH
(U3MKK Ha MPOTSHKEHUU BCei
KU3HH;

MO3HABATEJIFHYIO  JEATENbHOCTh B o0yacTu
(GU3NKN W aCTPOHOMHH, BBISBIIATH IIPOOIIEMBI,
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIEC 32 /1AM,

—  CaMOCTOSITENBHO COCTaBIATh IIIAH PEIICHHS
pacdeTHBIX M KAdeCTBEHHBIX 337ad, IIIaH
BBITIOJTHEHHS IPAKTHYECKOH pabdOTHl C y4eToM
MMEIOIINXCS pecypcos, COOCTBEHHBIX
BO3MOXHOCTEH U NIPEANIOYTECHUN;

—  J1aBaTh OLICHKY HOBBIM CHUTYAIHsIM;

— pacmMpsTh paMKd y4eOHOro mpeaMera Ha
OCHOBE JIMYHBIX TIPEIIOYTEHNUH;

— JenaTh OCO3HAaHHBI BHIOOp, apryMEeHTHPOBATh
ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHNUE;

—  OIICHUBAThH NMPHOOPETEHHBIH OIIBIT;

—  c1ocoOCcTBOBATH (POPMUPOBAHHUIO U MPOSIBICHHUIO
SpYyOULIMH B 0oOJacTH (HU3HMKH, ITOCTOSHHO
MOBBIIIATH CBOH 00pazoBaTenbHbIA "
KyJIbTYpPHBII yPOBEHb.

2) CaMOKOHTPOJIb:

—  J1aBaTh OLIGHKY HOBBIM CHUTYalUsM, BHOCUTh
KOPPEKTHBEI B IS TEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YIHTATOB LEJISM;

—  BIIAJIETh HABBIKAMU [T03HABATEIBHOU peduieKcun
KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUI U
MBICJIUTEIIBHBIX IPOLIECCOB, UX PE3YJITATOB U
OCHOBaHUM;

—  HCHOJIB30BATh NMPHUEMBI peIeKCHH ISl OLIEHKH
CHUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;

—  OIICHHUBATh PHCKU M CBOEBPEMEHHO NIPHHUMATH
pELICHUs [0 UX CHIKEHUIO;

—  NPUHUMAaTh MOTHBBI U apPTyMEHTBI APYTUX NPU
aHAJIN3E Pe3yIbTaTOB JIESTEIBHOCTH.

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaH/Ie;

8) IEeHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpPMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HPU3NUECKOH
HayKH;

OCO3HaHME LIEHHOCTU
HayY4HOH JIeSITEeNbHOCTH,
TOTOBHOCTH B TIPOIIECCE
n3ydeHus pu3uKu
OCYILECTBIISITH MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO
JIESITETTHHOCTD
VHJIMBHYaJIbHO U B TPy

OK 05. OcymecTBnaTh
YCTHYIO U MTUCbMEHHYIO

OBnajzieHne yHHMBEpPCaJIbHBIMA KOMMYHUKATHBHBIMHU

IEHCTBHUSAMMU:

1) obuieHue:

— OCYIIECTBIATH OOIICHUE HA YPOKaX (PU3UKHU U BO
BHEYPOYHOH JesTeIHHOCTH;

— pacmo3HaBaTh MPEIIOCHUIKH KOH(IHKTHBIX
CUTYaIlNid U CMATYATh KOH(IUKTEI,

— Pa3BepHYTO U JOTMYHO M3JIaraTh CBOIO TOUKY
3pEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IS TENbHOCTb:

- IMOHUMATh U UCII0JIB30BATh IMMPEUMYIICCTBA

KOMaHTHON ¥ WHAWBHIYAIbHOH PabOTHI;
BBIOMPATh TEMAaTHKY M METOIBI COBMECTHBIX
JIEHCTBUH ¢ y4E€TOM OOIIUX HUHTEPECOB, U
BO3MOXKHOCTEH KaXJIOTO 4JIEHA KOJIJIEKTHUBA;

— MNpUHUMATH LEJIN COBMECTHOM JACATCIBbHOCTH,

OpPraHM30BbIBATH U KOOPAMHUPOBATH )ICﬁCTBPIH
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KOMMYHUKAIIWIO Ha
TrOCYJIapCTBCHHOM SI3BIKE
Poccuiickoit denepannn
C Y4ETOM OCOOCHHOCTEH
CONHMANBHOTO U

KyJbTypHOTO KOHTEKCTA;

T10 €€ JIOCTHIKEHUIO: COCTABJIATH TUIaH JICHCTBUH,
pacmpeneNsiaTh POJU ¢ yYeTOM MHCHUIMA
Y9aCTHUKOB, 00CYXIaTh PE3yIbTAThI
COBMECTHOH paboTHI,

OIICHUBATh KAYSCTBO CBOCTO BKJIAa/la U KaXKI0TO
y9acTHHKA KOMaHJBI B OOIIHIT pe3yIbTaT 110
pa3paboTaHHBIM KPUTEPHSIM;

MpeUIaraTh HOBBIC IIPOCKTHI, OIICHUBATH UICH C
MO3UIIMU HOBU3HBI, OPUTUHATIBHOCTH,
MPaKTUYCCKON 3HAYMMOCTH,

— OCYIIECTBIATh  TO3UTHBHOE  CTPATETHUECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYAIHAX, MPOSBISATH
TBOPYECTBO " BOOOpakeHUe, OBITh
MHHALIMATHBHBIM.

OBnajiecHHe  YHUBEPCAIbHBIMH  PETYJISTHBHBIMHU

IEUCTBUSIMU:

3) npuHATHA ce0s U qPYTUX:

NPUHUMATE ce0s1, IOHUMasi CBOU HENOCTATKH U
JOCTOUHCTBA,;

NPUHUMATh MOTHBBI ¥ aPTYMEHTBI IPYTUX MPH
aHaJIU3€ Pe3yNbTaTOB JIEATeIbHOCTH;
IIpU3HABaTh CBOE IIPaBO U IIPAaBO JAPYIrux Ha
OIINOKY.

OK 06. IIposBnaTs
IPaXKIAHCKO-
MaTPUOTUIECKYIO
MO3HLIHIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEICHUE
HA OCHOBE
TpaIUuLMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
LICHHOCTEH, B TOM YHUCIIC
C y4€TOM rapMOHHU3aLUU
MEXKHAIlMOHAIbHBIX U
MEXPEIUTHO3HBIX
OTHOILEHWUH, TIPUMEHATh
CTaHJapThI
aHTUKOPPYHIIOHHOTO
MOBEJCHHUS;

1) rpa’kJaHCKOTO BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH
Tpa)XXTaHCKOW TO3UITUHI
oOyuJarorerocs Kax
aKTHBHOT'O U OTBETCTBEHHOIO
YJIeHa POCCUICKOTO
o011ecTBa;

MPHUHATHE TPAIUIIHOHHBIX
00I1IeUCTIOBEYCCKHUX
T'YMaHHCTHYCCKUX U
JIEMOKPATHICCKHIX
LICHHOCTEH;

TOTOBHOCTBH BECTH
COBMECTHYIO JICATEIEHOCTD B
HHTEpecax rpaIaHCKOTO
oOrecTBa, y9acTBOBAaTh B
CaMOYTIPaBIICHUH B
o0Opa3oBaTenpHON
OpTaHU3aINH;

YMEHHE B3aUMOJICHCTBOBATH C
CONUAILHBIMUA HHCTUTYTaMHU
B COOTBETCTBHUU C HX
(QDYHKIHMSAMU ¥ HA3HAUYCHUEM;
TOTOBHOCTh K TYMaHUTApHOU
U BOJIOHTEPCKOH
JIeITEeIILHOCTH,

Z)HanHOTquCKOFO BOCIIMTaHUA:

3)

c(hOpMUPOBAHHOCTH
POCCHICKOM TpaXk1aHCKOH
UAEHTUYHOCTH, NaTPUOTU3MA;
[IEHHOCTHOE OTHOIICHHE K
TOCYJapCTBEHHBIM CHMBOJAM,
JIOCTHKEHUSM POCCUMCKUX
YYeHBIX B 007aCTH (PH3UKH U
TEXHUKE;
JIyXOBHO-HPaBCTBEHHOTO

BOCITMTaHUA

c(OpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHS,
9THUYECKOTO NOBEJCHHUS;

16




—  CIOCOOHOCTH OLICHUBATH
CUTYaLIMIO U TPUHUMATh
OCO3HAHHBIE PEIICHHS,
OPHUEHTHUPYSICh HA MOPAITBHO-
HPaBCTBEHHBIC HOPMBI U
IIEHHOCTH, B TOM YHCJIC B
JIESITeTTFHOCTH YUCHOTO;

—  OCO3HaHWE JUYHOTO BKJIaaa B
IOCTPOCHUE YCTONYHUBOIO

Oynyuiero;
OK 07. CopneticTBOBaTh 7) PKOJIOTMYECKOT0 BOCITUTAHUS:
COXPaHEHHIO —  c(hopMHPOBaHHOCTH
OKpY>XKaIoLIeH cpepl, 9KOJIOTUYECKOH KYJBTYPHI,
pecypcocOepexreHHIo, 0CO3HaHHE TI100aNEHOTO
NPUMEHATH 3HaHUS 00 XapakTepa SKOJOTHYECKUX
W3MEHEHHH KIIMaTa, npobiem;
IPUHIMIIBL OEPEKITUBOTO | —  [TAaHMPOBAHHE U
NPOU3BOJCTBA, OCYIIECTBIICHHE ICHCTBHH B
3¢ pexTrBHO OKpyKaromieit cpene Ha
JIHCTBOBATH B OCHOBE 3HaHuUsI Ienei
YpEe3BbIYANHBIX YCTOWYHBOTO PA3BUTHS
CUTYyaLUsIX; 4eJI0BEYECTBA;

—  pacUIMpeHHE OIbITA
HESATCILHOCTHU
9KOJIOTMYECKOH

HalpaBJICHHOCTU Ha OCHOBC
HMCIOINXCA 3HAHUU 110

(uznke;
OK 08. Mcnonb3oBaTh 5) ¢pu3MIECKOTO BOCIIUTAHUS:
cpencTBa GU3MIECKOH — chOpMHUPOBAHHOCTH
KYJIBTYPBI IS 30pOBOTO M 0E30I1acHOTO
COXpaHEHHS U obpasza KH3HH,
YKPEIJICHUS 3I0POBbSI B OTBETCTBEHHOT'O OTHOLICHUS
npouecce K CBOEMY 37I0pOBBIO, B TOM
poeCCHOHATBHON 4HCIIe 33 CUCT COOJIIOICHHS
JeSITeIbHOCTHU U TpeboBaHWiI  Oe30macHOM
HOAJEPKAHUA IKCILTyaTaluu CpeacTB
HE00XOMMOTO YPOBHS MH(OPMALIMOHHBIX u
¢busnyecKoit KOMMYHHUKaIMOHHBIX
TIOJIrOTOBJIEHHOCTH; TEXHOJIOTHH.

4) 3CTETHYECKOr0 BOCITUTAHHMS:

—  3CTETHYECKOE OTHOLICHUE K
MHDY, BKJIIOYast 3CTETHKY
HAay4HOT'O TBOPYECTBA,
npucyero GpU3NIecKoit
HayKe.

IIpenmerHbie pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera @usnka

1) chopMUPOBAaHHOCTh MPEACTABIEHUNH O POJIM U MecTe (PU3UKM U ACTPOHOMUHU B
COBPEMEHHOM Hay4yHOH KapTMHE MHpa, O CHCTEMOOOpasyroled posii (UMK B Pa3BUTUHU
€CTECTBEHHbIX HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUI, O BKJIaJIe POCCUICKUX U 3apyO0ekKHBIX
y4eHBIX-(DU3UKOB B pa3BUTHE HAYKU; TOHUMaHUE (PU3NUECKOM CYIIIHOCTH HAOI0JaeMbIX SBICHUN
MUKpPOMHpA, MaKpOMHUpAa W Meramupa; [OHHMaHHE pOJIM ACTPOHOMHUU B MPAKTHUECKOMN
NeSITeIbHOCTH 4YellOBeKa M JlalIbHEHIeM HayYHO-TEXHMUYECKOM pa3BUTHM, POJNU (U3UKH B
dbopMUpOBaHUM Kpyrozopa U (YHKIMOHAIBHOM TIpaMOTHOCTH 4YeJOBEKa JJIsl pPELIeHUs
IIPAKTUYECKUX 3a]ay;

2) cpopMUPOBaHHOCTh YMEHUU pacro3HaBaTh (u3MUeckue SBICHHUS (TpPOIECcCh) U
OOBSICHATh HX Ha OCHOBE M3YyYCHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHOE NIBH)KEHUE, CBOOOJHOE MaJeHuE TeJl, JBHKEHHE IO OKPYKHOCTH, WHEPLHUS,
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B3aMMOJIeIiCTBHE Tel, KojeOaTelnbHOEe ABHKEHUE, PE30HAHC, BOJIHOBOE JBIKEHUE; AU(dy3us,
OpOYHOBCKOE JIBUKEHHE, CTPOCHHUE JKUIKOCTEH M TBEpIBIX Tel, U3MEHEHHEe oO0beMma Tel MpH
HarpeBaHuu (OXJIAXKJIEHUH), TEIUIOBOE paBHOBECHE, HCIapeHue, KOHJEHcalMsl, IUIaBJICHHE,
KpUCTAJIIIM3alMs, KHUIIEHHWE, BIAXHOCTh BO3/yXa, CBS3b CPEIHEH KUHETHMYECKOH SHEpruu
TEIJIOBOTO JABM)KEHUS MOJIEKYN ¢ a0COJIIOTHOM TeMIepaTypol, MOBLIIICHNE JaBJICHUS ra3a npu
€ro HarpeBaHUM B 3aKPbITOM COCYJE, CBS3b MEXAY IlapaMeTpaMH COCTOSIHMSI Ta3a B
M30IIpolieccax; IEKTpU3aLus Tell, B3aUMOJICHCTBUE 3apsAJI0B, HArpeBaHUE MTPOBOJIHHUKA C TOKOM,
B3aMMOJICIICTBE MAarHuTOB, 3JEKTPOMAarHUTHAas WHAYKLHSA, JAEWCTBUE MAarHUTHOTO IOJSI Ha
OPOBOJAHMK C TOKOM U JBIDKYIIMKCSA 3apsifi, AJIGKTPOMArHUTHBIE KOJI€OAHUS U BOJIHBI,
NpSIMOJIMHEHHOE  pacHpoCTpaHEHUE CBETa, OTpPaK€HUE, IMpeIOMIIEHHEe, HHTepQepeHus,
Tudpakius ¥ MONsApU3alus CBeTa, AHcIepcus cBeTa; (oTtosnekrpuueckuil 3ddekr, ceroBoe
JIaBJICHUE, BO3HUKHOBEHME JIMHEHYATOro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs U
UCKYCCTBEHHAs paiMOAKTHUBHOCTH;

3) BiIajeHHE OCHOBOIOJAralOUUMH (U3HMUECKUMU TOHSATUSIMH U BEIUYMHAMHU,
XapaKTEpU3YIOIUMH (U3NYECKHE MPOIEecChl (CBA3aHHBIMA C MEXAaHHYECKUM JBH)KEHHEM,
B3aMMOJICHICTBHEM TeEJI, MEXaHWYECKUMH KOJeOaHUSIMU M BOJHAMHU; aTOMHO-MOJEKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IIPOLIECCAMH; JJIEKTPUYECKUM W MAarHUTHBIM IOJIIMH,
JNEKTPUYECKUM TOKOM, DSJIEKTPOMAarHUTHBIMU KOJEOaHWSIMU U BOJHAMH; ONTHYECKUMU
SBJICHUSIMU; KBAHTOBBIMHU SIBJIEHUSIMHU, CTPOEHHUEM aTOMa U aTOMHOI'O SApa, paA0aKTUBHOCTBIO);
BJIQJICHUE  OCHOBONOJIAralOIMMU  ACTPOHOMUYECKUMM  MOHATUSAMH,  MO3BOJISIOLIMMU
XapaKTepu30BaTh IPOLIECCH, IPOUCXOJALIME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMAax, B
MeEXTalakTH4YeCKON cpefie; ABMKEeHNEe HeOECHBIX Tell, IBOJIOLUIO 3Be3/] U BeenenHoit;

4) BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU (3aKOH BCEMUPHOI'O TATOTEHUS,
I, II u III 3akoHsl HprOTOHA, 3aKOH COXpPAHEHUS] MEXAHUYECKOW SHEPTrUM, 3aKOH COXPaAHCHUS
UMIYJbCa, MPUHIUI CYHEpPHO3ULUU CUJI, NPUHLMII PAaBHOIPABHOCTH HHEPLUAIBHBIX CHUCTEM
OTCUYE€Ta; MOJEKYISIPHO-KUHETUYECKYIO TEOPHIO0 CTPOCHHS BEILLECTBA, FA30BbIE€ 3aKOHBI, ITEPBbII
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUs JIEKTPUYECKOro 3apsja, 3akoH Kynona, 3akon Oma
JUIsl ydacTKa 1enH, 3akoH OMa JiJ1sl TOJIHOM 3JIEKTPUYECKOM 1enu, 3akoH Jxoyns - Jlenua, 3akoH
AIIEKTPOMAarHUTHOW HWHAYKLUWH, 3aKOH COXPAaHEHUS DSHEPIUH, 3aKOH MPSMOJIMHEHHOTrO
pacupocTpaHEHUs CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEJIOMIIEHUS CBETA; 3aKOH COXPAaHEHUS
SHEpPruM, 3aKOH COXPAHEHMs] MUMIYJbCa, 3aKOH COXPAHEHHUS AJIEKTPUYECKOro 3apsiaa, 3aKOH
COXpaHEHMsI MacCOBOT'0 YHMCIIa, MOCTYNaThl bopa, 3aKOH pajinoaKTUBHOTO paclnaja); yBepeHHOe
HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHalu3e (PU3NUYECKUX SBJICHHUH U MPOLIECCOB;

5) yMeHuEe YYMTHIBATh TPAHUIIBI TMPUMEHEHHS HW3YYEHHBIX (U3UYECKUX MOJETeH:
MaTepuaibHas TOUKa, MHEPLHAJIbHAs CUCTEMa OTCYETa, U1eaIbHbIN I'a3; MOJENIN CTPOSHHUSI ra30B,
JKUJKOCTEN U TBEPABIX TEJl, TOUEUHBIN SJIEKTPUUECKUM 3aps/l, a1epHasi MOJIETIb aTOMA, HyKJIIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHnH (PU3NUecKUX 3ajay;

6) BIaJieHHEe OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHUS, HCIOJIb3YeMbIMH B (DU3HKE:
IPOBOAMTH TNpPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MYECKHX BEIMYMH, BbIOMpas ONTUMAalbHbII
croco0 HM3MEpEeHUs: U HCMONb3ysd H3BECTHBIE METOJbl OIEHKHM IOTIPEIIHOCTEH H3MepeHHid,
IPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUYECKUX BEJIWYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpEeHUl, OOBACHATH MOJyYEHHbIE PEe3yJbTaThl, UCHOJb3Yd (PU3MUECKHE TEOPHH, 3aKOHBI U
NOHATHUS, W JieJaTh BBIBOJBI; COONIO/ATh MpaBuia O€30macHOro Tpyda MpU IMPOBEACHUU
UCCIIEIOBAaHUN B paMKax y4eOHOIo SKCIEpUMEHTa U y4eOHO-HUCCIIE0BATENbCKOM esTeIbHOCTH
C HCIOJIb30BAHUEM LHU(POBBIX HW3MEPUTENBHBIX YCTPONCTB U J1aOOPaTOPHOro 0O0OpYyIOBaHMUS;
c(OpPMHPOBAHHOCTb MPEACTABICHUN O METO/1aX MOJYyYeHHS HAyYHbIX aCTPOHOMUYECKUX 3HAHUIA;

7) chopMUpPOBAaHHOCTH YMEHHS PEIIaTh PACUCTHBIC 3a/1aUH C SBHO 3aJaHHOW (PU3HUECKOU
MOJIEINIBIO, UCTIONB3YS (PU3NYECKHE 3aKOHBI M MPUHIUIBI; HA OCHOBE aHAJIM3a YCIOBHS 3aJauu
BbIOMpaTh (PU3NYECKYIO MOJIEJb, BBIIEIATh (GU3NYECKUE BEIUYUHBI U (DOPMYIIbI, HEOOXOAUMbIE
JUIsL €€ PpEeLIeHUs, NPOBOAMUTH pacyeTbl M OLCHMBATh pPEAJbHOCTh IOJYYEHHOIO 3HAYEHUs
¢busznyeckoil  BeIMUYMHBL, pellaThb ~ KAayeCTBEHHbIE  3a/layd, BBICTpauBas  JIOTHYECKH
HENPOTUBOPEUYMBYIO LIEMIOUKY PACCYXAEHUH C ONIOPOH Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHUS;
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8) chopMUPOBAaHHOCTb YMEHMS HPHUMEHSATHh IOJYYCHHbIE 3HAHUSA IS OOBACHEHMS
YCIIOBUM MPOTEKaHUs (PU3NUYECKUX SIBICHUH B IPUPOE U IS IPUHATUS MPAKTUUYECKUX PEILICHUN
B TIOBCEJHEBHOW JXM3HMU ISl OOecredeHus O€30MacHOCTH TPH OOpalleHHH ¢ OBITOBBIMHU
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHs 3/0pOBbS U COOIONEHHUS HOPM
9KOJIOTUYECKOT0 NOBEJCHUS B OKpY’KaIOLIEeH cpejie; MOHMMaHUuEe HEeOOXOIUMOCTH IMPUMEHEHUs
JOCTIKEHUH (PU3MKH U TEXHOJIOTUHN IS pallHOHAIEHOTO IPUPOONIOIB30BAHNUS;

9) chopMuUpOBaHHOCTh COOCTBEHHON TMO3UIIMKM TI0 OTHOIICHHIO K (U3HYECKOM
uHpOpMaLIUK, TOIY4aeMOW W3 pa3HbIX HCTOYHHUKOB, YMEHHUH HCIIONB30BaTh IH(PPOBHIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBlIeHHUs yuyeOHOH u
HAY4YHO-TIOMYJISIpPHOW MH(OPMALMU; pPa3BUTHE YMEHMH KPUTHUYECKOIO aHajau3a I0JIy4aeMoMn
uHpOpMaLnu;

10) oBageHne ymMeHUsAMHU paboTaTh B IPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX
pojiel, mJIaHupoBaTh pabOTy TPYMIbI, PAUOHAIBHO pPACHPENENATh JESITEIBHOCTh B
HECTAHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLEHMBATh BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B
peleHne paccMaTpUBacMOn TPOOIIEMBI;

11) oBnagenue (ChOpMHPOBAHHOCTH MPEIACTABICHUIN) MpaBUIaAMHU 3alMCH (U3HYECCKUX
dbopMyn penbeHO-TOUCHHON cucTeMbl 0003HaueHuid JI. Bpaiins (i clienbix u Ci1aboBUASIIIX
00y4aromuxcs).

12) chopmMupoBaHHOCTH MOHUMAHUS POJIM (PU3UKU B SKOHOMHUYECKOM, TEXHOIOTHIECKOM,
COLIMAJIBHOM M 3THYECKOH cdepax AesTeIbHOCTH YEJIOBEKA; POJIM U MeCTa (PU3UKU B COBPEMEHHOM
HAYYHOH KapTHMHE MHpa; POJIM ACTPOHOMHUU B MPAKTHYECKOH [EATETHHOCTH YeJIOBEKa |
JlaJibHEeHIIeM HayYHO-TEXHUUYECKOM Pa3BUTHH;

13) chopMUPOBAaHHOCTH CUCTEMBI 3HAHHK O (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, JEHCTBYIOIMX HAa YPOBHSAX MHUKPOMHPA, MAaKpOMHUpPAa M Meramupa, ImpeJCTaBIeHUN O
BceoOImeM xapaktepe (HU3MUYECKMX 3aKOHOB; NPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
(bu3nueckoil Teopuu, 4TO MO3BOJIUT OCO3HATH POJIb (PYHIAMEHTAJIbHBIX 3aKOHOB U IIPUHIUIIOB B
COBPEMEHHBIX TIPEACTABICHUSX O MPHUPOJE, MOHATH TPAHULBI MPUMEHHUMOCTH TEOPHIA,
BO3MOKHOCTH UX IPUMEHEHHMSI [yl ONIMCAHUsI €CTECTBEHHOHAYYHBIX SIBJICHUHN U ITPOLIECCOB;

14) cdhopMUPOBAaHHOCTH YMEHHs pa3IudyaTh YCIOBHUS IMPUMEHUMOCTH MOZEIeH
(bu3nUecKuX TeJ ¥ NpOLeccOoB (SIBICHUIT): MHEpLMaIbHAs CCTeMa OTcUYeTa, MaTepualbHas TOUKa,
PaBHOYCKOPEHHOE JIBWKEHHE, CBOOOJHOE TMajeHue, adCoJTHO ympyras naedopmanus,
abCoOJIIOTHO yHpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUs, MOJeNIel ras3a, >KUAKOCTH U
TBEPAOTro (KPUCTAJUIMUECKOT0) Teja, MWJEaIbHOrO0 Tra3a, TOYEYHBIH 3apsija, OJHOPOJHOE
AIIEKTPUYECKOE  M0JIe, OJHOPOJAHOE MAarHUTHOE T0jJe, TapMOHMYECKHE KojeOaHMs,
MaTeMaTHYECKUH MAasTHUK, WACAIBHBIA TPYXHHHBIA MAasTHUK, TapMOHHUYECKHE BOJIHBI,
u/ieabHbIN KoJebaTeIbHbIA KOHTYp, TOHKAs JIMH3a; MOJEJIe aToMa, aTOMHOTO Sipa U KBAaHTOBOM
MO/JIEJIH CBETA;

15) chopMupoBaHHOCTb YMEHMSI OOBACHATH OCOOCHHOCTH MPOTEKAHUsS (PU3NUYECKUX
ABJICHUM: MEXaHWYECKOE JIB)KEHUE, TEIUIOBOE [JBMKEHHE YacTHI[ BEIIEeCTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOe JBMXeHue, aupdy3us, HcCIapeHue, KUNEHHE U KOHJAEHCAIHs,
IUTABJIGHWE M  KPUCTAJIM3allus, HAMpPaBICHHOCTh TEIUIONEpeNadyH, JJIEKTpU3alUU Tell,
HKBUIOTEHIMAIBHOCTH MTOBEPXHOCTHU 3apsKEHHOTO IPOBOJHHKA, HJIEKTPOMArHUTHON MHIYKIINH,
CaMOMHIYKIUU, 3aBHCHUMOCTH COINPOTHUBIIEHUS TMOJYOPOBOAHMKOB "p-" u '"n-Tumos" or
TEMIepaTypbl, pe3oHaHca, MWHTep(EepeHUn:n BOJH, JUGPAKIMU, JAUCHEPCUH, IOJHOTO
BHYTpEHHEro oTpaxkeHus, Gotodddexr, ¢uznueckne NPUHIUINBI CHEKTPAIbHOTO aHaIW3a M
paboTsl nazepa, "anbda-" u "6era-" pacnansl aaep, raMmMa-u3IydeHue saep;

16) chopMHPOBAaHHOCTH YMEHUH MPUMEHSATH 3aKOHBI KJIACCHUECKON MEXaHUWKH,
MOJIEKYJISIPHOU (PU3UKH M TEPMOAMHAMUKH, SJIEKTPOIUHAMUKH, KBAHTOBON (DPM3UKHU IS aHATTU3a
U OOBSCHEHUs SIBICHUH MHUKPOMHpA, MAaKPOMHUpPA M MeTaMHpa, pa3lindarh YCIOBHS (TPaHHUIIBL,
o0acTH) TNPUMEHUMOCTH  (U3MYECKMX  3aKOHOB, IIOHMMAaTh  BCEOOIIMH  XapakTep
(GbyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpAaHEHHsS] MEXaHMYECKOH SHEepruH, 3aKOH COXpPaHEHHS
UMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHHs, MEPBBIA 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHHUs DSHEPIrUH) U OrPaHMYEHHOCTh HCHOJIb30BaHUS
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YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3NYECKUE TMPOIIECCHI, UCIOIB3YSl OCHOBHBIE MOJIOKEHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBIXKEHUS, (HOpMyJIbl
KMHEMaTUKU PaBHOYCKOPEHHOTO JBIJKEHHUS, NpeoOpazoBaHusi [amwies Ui CKOPOCTH U
nepeMeneH s, Tpu 3aKkoHa HbIoTOHA, IPUHIMIT OTHOCUTENBHOCTH [ anuies, 3aK0OH BCEMHUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMIIYJIbCa U MEXaHHYECKOW SHEPTuu, CBs3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYECKOH SHEepruu, YCIOBHS PAaBHOBECHS TBEPAOTO TeENa; CBSI3b JaBICHUS
UJEabHOTO ra3a co CpeHel KMHETUYECKOW SHEprueil TEIIOBOTO IBMKEHUS U KOHLIEHTpaluen
€ro MOJIEKYJI, CBSI3b TEMIIEpPATyphl BELIECTBA CO CPEIHEH KMHETUYECKOW SHEpruel ero 4acrTull,
CBSI3b JIaBJICHUS HMJI€ATbHOIO r'a3a ¢ KOHLEHTpAlKeld MOJIEKYN U ero TeMIepaTypoi, ypaBHEHUE
MenneneeBa-Knaneiipona, nepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPAaHEHUS SHEPruu B
TEIUIOBBIX ~ TPOLECCaX; 3aKOH COXPAHEHUS DJICKTPUYECKOro 3apsna, 3akoH Kyiona,
MOTEHLUATBHOCTh 3JIEKTPOCTATHUECKOTO TOJISI, IPUHLIUIT CYEPIIO3ULIUU SJIEKTPUUECKUX TOJIEH,
3akoHa Kynona; 3akonsl OMa Ui y4acTKa Ienu U JJIsl 3aMKHYTOM 3JIEKTPHUYECKON IIeTH, 3aKOH
Jxoyns-JleHna, 3aK0H 3JIeKTPOMAarHUTHOW MHTYKIIUH, TpaBuiio JIeH1a, mocTysaThl crennaibHON
TEOPHH OTHOCUTEIIFHOCTH DWHIITEHHa, ypaBHeHUE DiHIITeHHA s dorodddexra, nepsoilt u
BTOpOIl mocTynarsl bopa, mpuHLKI HeonpeaeaeHHOCTH [ elizen0epra, 3aKOH cOXpaHEHHs 3apsia,
MacCOBOTO YHCJIa U DHEPTUU B SIIEPHBIX PEAKLUAX, 3aKOH PaIMOAKTUBHOTO PacIaia;

17) cpopmMupoBaHHOCTH YMEHUN MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKUE
MIOHATHS, TEOPUH M 3aKOHBI JIJISl aHATIN3a U OOBSICHEHHS (PU3UUECKUX MPOLECCOB MPOUCXOISAIINX
Ha 3Be3/laX, B 3BE3JHBIX CHCTEMaX, B MEXraJlaKTUUYEeCKOW Cpele; NBIKEHUS HeOeCHBIX Tell,
SBOJIIOIMH 3Be31 1 BeeneHnnoi;

18) cdopMUpOBaHHOCTH YMEHHI HCCIeNOBaTh U aHAIW3UPOBATh Pa3HOOOpPa3HBIC
¢u3nveckue SIBICHUS U CBOMCTBA OOBEKTOB, NMPOBOAMTH CAMOCTOSTEIbHBIC HCCIICIOBAHUS B
pealbHBIX U JTAOOPATOPHBIX YCIOBUSX, YUTATh U aHAJIU3UPOBATH XapaKTEPUCTHKU MPHOOPOB U
YCTPOKUCTB, OOBSCHATH NPUHIHITBI HX PaOOTHI;

19) cdopmupoBaHHOCTH MpEACTABICHUI O  METOJaX  TMOJYYEHHS  HAyYHBIX
ACTPOHOMHMYECKMX 3HAHW;, BIAJEHHE YMEHUSMH CaMOCTOSTEIHHO (OPMYIHPOBATH IIEIb
uccienoBanusl (IMPOEKTa), BBIABUTATh THUIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIIOJIATAIOIIMX
(¢u3nIeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh WX AKCIEPUMEHTAIBHBIMUA CPEICTBAMH;
IUIAHUPOBATh W TPOBOJAUTH (U3UYECKUE OSKCIEPUMEHTHI, OIHUCHIBATh U aHAIU3HPOBAThH
MOJYYCHHYIO TIPH BBIOJHEHUH OJKCIIEPUMEHTa WH(OpPMAIMIO, OINpPENeNiaTh JIOCTOBEPHOCTh
MOJIy4EHHOTO pe3ysbTara;

20) chopMHpPOBAaHHOCTH YMEHUS pEIIaTh pacueTHBIE 3a/1a4M C SIBHO 33JJaHHOW W HESBHO
3aJaHHON (pU3MUecKOl MOJEbI0: Ha OCHOBAHMM aHAJIM3a YCIOBUS BbIOMpaTh (U3NYECKHE
MOJIENIM, OTBEYAOIHE TPEOOBAHMSIM 3a/1a4H, IPUMEHATH (HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYJaThl (PU3MUECKUX TEOPU MPU UCIIOIB30BAaHUN MaTeMaTHYECKUX METO/I0B peIlleHus 3a/1a4,
NPOBOJUTHh pacyeThl Ha OCHOBAaHWUHM HWMEIONIMXCS TaHHBIX, aHAJIM3UPOBATh pe3yJIbTaThl M
KOPPEKTHPOBATh METO/Ibl PEIIEHUS C YUETOM IOJIyYEHHBIX Pe3yJbTaTOB; pellaTh KaueCTBEHHBIE
3amau, TpeOyronme MPUMEHEHHU 3HAHUH W3 PasHBIX Pa3/IeloB IIKOJIBHOTO Kypca (HU3WKH, a
Tak)Ke WHTErpaluu 3HaHUU U3 APYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO ITMKJIa: BHICTPAUBATh
JIOTHYECKYIO IIETIOYKY PACCYXJICHUH C OMOpOW Ha W3Y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nueckue sIBICHUS;

21) chopMUPOBaHHOCTh YMEHHUI aHAM3UPOBATh M OIEHUBATH TOCICACTBHS OBITOBON U
IPOM3BOJICTBEHHOM 1€ATEILHOCTHU YelIOBEKa, CBSI3aHHOH ¢ (PU3NYECKMMH MTPOLIECCaMU, C TO3ULIUH
HKOJIOTHYECKOM 0€30MaCHOCTH; TIPEACTABICHUH O PAlMOHATHLHOM ITPHPOJIOTIONB30BAaHUH, & TAKKE
pasyMHOM HCIIOJIb30BaHUM JIOCTMIKEHUH HAyKW M TEXHOJIOTUH Ui JalbHEHIIero pa3BUTHSA
YeJI0BEYECKOr0 OOIIECTBA;

22) oBIaJeHHE pPA3IMYHBIMH CclocoO0aMu paboTel ¢ UHpOpManued QU3NIECKOro
CONIepKaHUsI C WCIIOJIb30BAaHNEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHH, pa3BUTHE
YMEHUH KPUTHYECKOTO aHAJIN3a U OLEHKH JIOCTOBEPHOCTH IOJydyaeMoil nH(opMaruu;

23) oBJIaZICHWE OPTaHU3AIMOHHBIMU W TTO3HABATEIEHBIMA YMEHHUSIMH CaMOCTOSTEIBHOTO
npuoOpeTeHus HOBBIX 3HAaHMUW B TPOLIECCE  BBIIOJIHEHHS MPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIIbCKUX paboT, yMEHHAMH paboTaTh B TPYIIE C BBIIOJHEHUEM DPa3TUIHBIX
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COIMAJTIBHBIX POJICH, TUIAHUPOBATh PpabOoTy IPYIIIBI, PAIIMOHATIBHO PACIPEACIIATh ACATEIFHOCTD B
HECTAHAAPTHBIX CUTYallUsiX, aJIeKBaTHO OLEHMBATh BKJAJ KaXKIOTO M3 YYAaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBaeMOi POOIEMBI;

24) chopMHpPOBaHHOCTh MOTHBAIMH K Oymylneil mpodeccHoHaIbHON AESATEIBHOCTU T10
CIIEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHUIIS.

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

Pasznes 1. Hayunblii MeTOX MO3HAHUS IPUPOIbI.

®dusnka - QyHnameHTadbHas Hayka o mpupojae. HaydHblii MeToa MmO3HAHUS M METOMBI
UcciieI0BaHus (PU3HYECKUX SIBJICHUH.

DKCIIEpUMEHT U TEOpus B Mpoliecce MO3HaHUs Npuposl. HabitoneHne u sKkcriepumMeHT B
buzuke.

CriocoOb1 n3MepeHnst (pU3MUECKUX BEIMYMH (QHAJIOTOBBIE M HU(POBBIE N3MEPHUTEIbHbIC
IpUOOpPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[orpemHocTu n3MepeHuii pu3nUecKux BeMU4YHH (a0COTIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUM U MpOLeccCoB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEP/0E TEJI0, HJiealbHasl )KUIKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, TPAaHUIIBI €r0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Porms m mecro ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAyYHOW KAapTHHBI MHpaA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

DKCIepuMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

W3mepenue cuiabpl TOKAa M HANpPsDKEHUS B LENHM IIOCTOSHHOTO TOKa IPU IOMOUIU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEILHBIX TPHOOPOB.

3HakoMcTBO ¢ U poBoii 1aboparopueit o pusmke.

[Tpumeps! n3mMeperns HU3NYECKUX BEITMIUH MPU TIOMOIIH KOMIIBIOTEPHBIX JAaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrokeHHe. OTHOCHUTEIBHOCTh MEXAaHHUYECKOTO JABMXKeHHs. Cucrema
oTcYeTa.

[Tpsimas 1 oOpaTHas 337291 MEXaHUKH.

Pamuyc-BekTop MarepualbHOM TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBbl KOOpJUHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOCKIIMH Ha OCH CHCTEMbI KOOpAHWHAT. CIIOKEHUE TepeMEeIIeHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBFKEHUE. 3aBUCUMOCTD KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIBbHON TOYKU OT BPEMEHH U UX TpauKu.

CBoOoaHoe maneHue. YCKOpeHHe CBOOOJHOrO mMajeHus. JIBuxeHue Tena, OpOIIEHHOTO
MOJI YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nsuxenue. J[BrkeHue MaTepraaibHON TOUKH MO OKPY)KHOCTH. YTIIOBas
W JIMHEWHast ckopocTh. [lepnon m wactora obparmieHus. LleHTpocTpemMuTenbHOe (HOPMATBHOE),
KacaTeJbHOE (TaHTeHIINALHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHUYeCKUEe YCTPOHCTBA M TEXHOJOTHYECKHE IPOIECCHI: CITHJIOMETP, JBFIKCHUE
CHapSJIOB, LIETIHBIE, IIECTePEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIE TU(THI.

JleMoHcTpanum.

Mopnenb cucTeMbl OTCYETa, WILTIOCTPAINUS KUHEMAaTHYECKUX XapPaKTEPUCTUK JTBUKCHHUSL.
CrocoOBI KCCIIENOBAHNS IBUKECHUN.

WNnmroctpanust  mpeAensHOTO  Mepexoia W M3MEPEeHHE MTHOBEHHOW  CKOPOCTH.
[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.
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[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOImEeHHOr0 MO YII0OM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne CKOpOCTH NP IBHYKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE ITyTeH, TPACKTOPUN, CKOPOCTEH IIBHIKEHHUS OJHOIO M TOTO )K€ TeJla B Pa3HBIX
CUCTEMax OTCYETA.

DKCIIepUMEHT, 1a00paToOpHble PadOThl, IPAKTUKYM.

N3ydyeHne HepaBHOMEPHOIO JBUKEHMS C LIENbIO OIIPEIEICHHUSI MTHOBEHHON CKOPOCTH.

W3mepenue yCKOpeHUs NpH NPSIMOJIMHEMHOM PpaBHOYCKOPEHHOM JIBWJKEHUHU II0
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTU OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBH)KEHUU.

W3mepeHue yckopeHus: cBOOOAHOr0 naieHus (PEeKOMEHJ0BaHO K CII0JIb30BaHKe IU(PPOBOI
nabopaTopun).

W3yuenue nBUKEHUS Teja, OpPOLIEHHOTO TOPU30HTANIBHO.

IIpoBepka rumnoressl 0 MPSMOM IPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO
10JIETa U HaYaJIbHOM CKOPOCTBIO TeJIa.

N3ydeHue nBuKEHUs Teja 110 OKPY>KHOCTH € IIOCTOSIHHOM 110 MOZYJIF0 CKOPOCTBIO.

VccnenoBanue 3aBUCUMOCTH IEpHO/a OOpaIleHUs KOHHYECKOTO MasiTHUKAa OT €ro
11apaMeTpOB.

Tema 2. Jlunamuxa.

[epssiii 3akon HeroToHa. iHepLinanbHble CUCTEMBI OTcUeTa. [[puHINI OTHOCUTETFHOCTH
["anunes. HemnepuyanbHble CUCTEMBI OTCYETa (ONpEAETICHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHiun cyneprno3unum cui.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tperuii 3akon HproToHA /11 MaTepUaIbHBIX TOYECK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON M MHEPTHOW MacCCHhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOrO MAJEHUsS OT BBICOTHI HAaj
MOBEPXHOCTBIO TUIAHETHI W OT reorpapuyueckoil MmHpoOThL. J[BMKEHHE HEOECHBIX TEl U HX
cnyTHHKOB. 3akoHbl Keruiepa. IlepBas kocMuueckas CKOpOCTb.

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

Cuna TpeHUsS CKONBXKEHHS W cwia TpeHus mnokos. Kosddumment tpenus. Cuna
CONPOTHUBIICHUSI NPU JBUKECHUM Teja B >KMJIKOCTH WIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEJIBHOTO JIBH)KEHUS.

HMasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuuyeckue ycTpoHCTBa M TEXHOJOTMYECKHE IPOLECCHl: MOIUIMITHUKY, JBH)KEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanum.

HaGnroneHue 1BUXeHUS Tell B MHEPIMAIbHBIX U HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

[IpyuHINIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WJIM IIAPOB PAa3HOW MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAIbHOIN CUCTEMBI OTCUETA.

CpaBHEHHUE paBHOICHCTBYIOIIEH PUIIOKEHHBIX K TEJLY CUJI C IPOU3BEIEHUEM MACCHI TEJIa
Ha ero YCKOpEeHHEe B MHEPLUATIbHONW CUCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mMepenne macc 1o B3anMoIENCTBHUIO.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOIBEME U MAJICHUM.

[HenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHUE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

DKCrepuMeHT, 1a00paTopHbIe paObOThI, TPAKTHUKYM.

W3mepeHune paBHOJCHCTBYIOIIEH CUJI TP IBMKEHUHU OpYCKa 110 HAKJIIOHHOM MJI0CKOCTH.

[IpoBepka rumore3bl O HE3aBUCHUMOCTH BpPEMEHHU JABIMXKEHHA Opycka MO HaKJIOHHOU
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IUIOCKOCTH HA 3aJaHHOE PACCTOSIHUE OT €r0 MacCBhl.

HccenenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HHUKAIOIIUX B IPYXKUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne nqBUKEHMS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepes3 JIErkuil OJI0K.

N3mepenue ko3dduiimenta TpeHus 1o BeIMYUHE YII0BOro Ko3(duuneHTa 3aBUCUMOCTH
FTP(N).

HccnenoBanue JBUXKEHHS Opycka IO HAKJIOHHOW IIOCKOCTH €  IEPEMEHHBIM
ko3P dunrenTom Tperus. M3yuenne ABMKEHMS rpy3a Ha By C TPEHUEM.

Tema 3. Cmamuka meepooeo mena.

AbGcomoTHo TBepoe Teno. [loctynarenbHoe U BpalaTelbHOE IBHKEHHE TBEPIOTO Teja.
MOMEHT CuIbl OTHOCUTENBHO OCH BpaimieHus. [lnedo cumibl. CroxxeHue Cuil, NPUII0KEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECUSI TBEPAOTO Tea.

YcToliunBoe, HEYyCTOMUNBOE, O€3pa3TUIHOE pAaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIITEHH, CTPOUTEIbHBII
KpaH, pelieryaTble KOHCTPYKIUH.

JlemoHcTpamnuu.

VYcioBus paBHOBECHS.

Bunsl paBHOBECHS.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

HccnenoBanue ycnoBuii paBHOBECHUS TBEPJOTO TENA, UMEIOIIET0 OCh BPALLEHHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACUET CUJI YIIPYTOCTH.

N3yueHnune yCcTOWYMBOCTH TBEPAOTO TEJA, UMEIOLETrO IIOMIA/lb ONOPHI.

Tema 4. 3axkousl coxpaneHus 8 MexaHuke.

Nmnynbc MarepraibHONM TOYKH, CUCTEMbI MAaTepHAIbHBIX TOYeK. LIeHTp Macc cuctemsl
MaTepUalibHBIX ToUeK. TeopeMa o JBM)KEHUU LIEHTpa Macc.

Nmnynbe cuiibl 1 MK3BMEHEHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

MoMeHT uMmyibca MaTepualnbHOW TOUkW. [IpencraBieHue O COXpaHEHHMM MOMEHTA
MMITYJIbCA B IEHTPAJIbHBIX MOJISX.

PaGorta cuibl Ha ManoOM M Ha KOHEYHOM TepeMmerieHuu. | 'padudeckoe mpeacraBicHUe
paboThl cuibl. MOIIIHOCTD CHJTBI.

Kunernueckast sHeprusi MarepraibHOil Touku. Teopema 00 M3MEHEHUU KHWHETHYECKON
SHEPrUY MATEPHATBHON TOUKHU.

[ToreHmaneHble 1 HEMOTEHUUANIbHBIE cWIIbl. [loTeHnmanbHas sHeprus. [loreHuunanpHas
SHEprust ynpyro neopMuUpOBaHHOW MpyKUHBL. [loTeHIMaNbHAs SHEPrus Tejia B OJHOPOJIHOM
rpaBUTALMOHHOM ToJie. [loTeHnManbHas dHEpPrus Teja B IPABUTALMOHHOM I10JI€ OJHOPOAHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKopocTh. TpeTbs KocMHUecKasi CKOPOCTb.

CBs13p pabOTHl HEMOTEHIIUANBHBIX CUII C U3MEHEHUEM MEXaHWYECKOW SHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUs. YpaBHeHHE bepHyiun Ui uaeanbHON KUIKOCTH
Kak CJIEJICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

TexHruueckue yCTpOMCTBAa U TEXHOJOTMYECKUE IMPOLECCHI: JBHKEHUE PAKET, BOJAOMET,
KOTIep, MPY>KUHHBIA MUCTOJIET, THPOCKOT, PUTYpHOE KaTaHNE Ha KOHbKAX.

JleMoHcTpanuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeaktuBHOE nBHKEHUE. 3MepeHrEe MOIIHOCTHU CHUJIBL.

N3menenne sHeprun Teaa mpu COBEPIIICHUU PaOOTHI.

B3anmHble npeBpalieHUs] KUHETUYECKOW WU MOTEHIMAIbHOM DPHEPIUM NP JIEWCTBUM Ha
TEJIO CUJIBbI TSKECTU U CHJIBI YIIPYTOCTH.
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CoxpaHeHue SHEPTUH MPU CBOOOTHOM TTaJICHUH.

DKCIIepUMEHT, J1a00paTopHbIe PadOThI, IPAKTUKYM.

H3mepenne uMmynbca Tena o TOPMO3HOMY ITyTH.

W3mepenue cusbl TATH, CKOPOCTH MOJIENN AIIEKTPOMOOHIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHHUSI IMITYJIbCA TEJIa C UMITYJICOM CHITBI.

HccnenoBanue coxpaHeHusi UMITYJIbCa IPU YIIPYTOM B3aUMOCHCTBUU.

H3mepeHne KHHETHYECKOI SHEPTUH TeJla 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MTOTCHLIUAIBHOM SHEPTUU TPY>KUHBI C paOOTON CHUIIBI TPEHHUSL.
Omnpenenenne pabOThI CHIIBI TPSHHUS TIPH JBIKCHUH TEJa 110 HAKJIOHHOM TUIOCKOCTH.

Pa3nea 3. Monekynsipaas pu3nKka ¥ TepMOIUHAMHUKA.

Tema 1. OcHoBbl MONEKYAAPHO-KUHEMUYECKOU MEeOPULL.

OcHOBHbIE TOJIOKEHUSI MoJeKyJsipHO-KuHeTHnueckoil Tteopun (MKT), ux omnbITHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABHKEHHS M B3aUMOACHCTBUS
YaCTHI] BellecTBa. MOJENN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJ M OOBSICHEHUE CBOWCTB
BEIIECTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Moisiekysn (aromoB). Kommuuectso
BemectBa. [locTtostnuas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl ee u3smepenus. lllkama temnepatyp
enbcus.

Mogzenp uIealbHOrO Ta3a B MOJEKYJISIPHO-KMHETUYECKOM TEOPHM: 4YacTHULBI rasa
JBUKYTCS XaOTUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

I'a3oBbie 3akoHBl. YpaBHeHue MenzeneeBa-Knanelipona. AOcomoTHas TemIeparypa
(kanma temneparyp KensBuna). 3axon JlanpToHa. M3omporecchl B HI€allbHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacraBieHue U30MPOLECCOB: H30TEPMA,
u30Xopa, n3odapa.

CBsi3p MEXIy JaBICHHEM U CpeAHEW KHHETUYECKOW OHHEPrueil IMOCTyNnaTeIbHOTO
TEIUIOBOTO JIBUKEHHUS] MOJIEKYJl HJA€aJbHOrO0 Ta3a (OCHOBHOE YPAaBHEHHE MOJIEKYJSPHO-
KUHETHUYECKOW TEOPUH UJICAIbHOTO rasa).

CBsi3p  aOCOJIIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOM CHUCTEMBI CO CpeaHel
KMHETUYECKOW YHEPrUel MOCTYIAaTEIbHOIO TEIUIOBOTO IBHYKEHUS €€ YaCTHII.

TexHnueckue YCTpOICTBA M TEXHOJOTMYECKHE IIPOLIECCHl: TEepMOMETp, Oapomerp,
MIOJIyYE€HUE HAHOMATEPUAJIOB.

JleMoHcTpanum.

Monenu 1BUKEHUS 4acTUll BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHIKECHHUSI.

Buneoponuk ¢ 3anuchio pearbHOro OpoyHOBCKOro aBmxeHus. JAnddys3us xuakoctei.

Mogens onbita llTepHa.

[IputsxkeHne MOJIEKYII.

Monenu kpucramnyeckux pemierok. HaOmtoneHue u uccieqoBaHyie n30mpoLeccoB.

DKCIIepUMEHT, 1a00opaTopHble PabOThl, IPAKTUKYM.

HccnenoBanue npolecca ycTaHOBJICHUS TEINIOBOTO PABHOBECHUS P TETIJIO0OMEHE MEXKTY
ropsiuer U XOJIOAHOU BOJOM.

N3ydyeHne wu30TEpMHUUYECKOTO TMpoliecca (pPEeKOMEHJOBAHO MCIOIb30BaHHEe LU(POBOH
nabopaTopun).

N3ydenue n30XopHOTO mnporecca.

N3yuenne n3o6apHOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuxa. Tennogvie mauiumbi.

Tepmonunamuueckass  (T[[)  cucrema. 3agaHWe  BHEUIHUX  YCIOBUM IS
TEPMOJMHAMUYECKON  CUCTeMbl. BHemHume w  BHyTpeHHue mnapamerpsl. Ilapamerpsr
TEPMOJAMHAMUYECKOM CUCTEMBI KaK CPEIHNUE 3HAUCHMsI BEJINYUH, OIUCHIBAIOIIUX €€ COCTOSHUE Ha
MHUKPOCKOIIHYECKOM YPOBHE.
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HyneBoe nauano repmogunamuku. CaMOmpon3BOJIbHAS peflaKcallysl TEPMOJIUHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens wuaeanbHOro rasa B TEpMOJAMHAMUKE - CHCTEMa YypaBHEHHWI: YypaBHEHHE
MenneneeBa-Kianelipona u BbIpaKCHUE I BHYTPEHHEW JHEPrUU. Y CIOBUS NPUMEHUMOCTH
9TOM MOJenu: HHU3Kas KOHIIEHTpAIMsl 4YacTUIl, BBICOKHE TeMIeparypbl. Beipaxenue as
BHYTPEHHEHN 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Irasa.

KBa3ucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepenaua kak crnoco® HM3MEHEHHs] BHYTPEHHEM SHEPTUU TEPMOJMHAMHYECKOMN
CHCTEMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KonnuectBo Temnotel. TemnoeMKOCTh Tena. YaelabHass U MOJSPHAs TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maiiepa. YenpHas TEIUIOTa CropaHus ToIUuIMBa. Pacuer konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunadbatHoM npoiecce.

IlepBbIii 3aK0H TepMOaUHAMUKH. BHyTpeHHss sHeprus. KomuuecTBo TemnoTsl U padora
KaK Mepbl U3MEHEHUS BHYTPEHHEH SHEPIUH TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKMU Ui DPABHOBECHBIX IIPOLECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcosroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOJMHAMMKY ISl HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO IepenaTh
TEIUIOTy OT 0oJiee XOJOJHOTO Tela K Oosiee Harperomy Oe3 kommeHcanuu (Kiaysumyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[Tpununer aeictBus TemnoBbix MamuH. KIIJI. Makcumanenoe 3Hauenue KIIJ. [ukn
KapHo. Dkonornueckue acreKkThl UCIIOIb30BAHMS TEIUIOBBIX JBUrartesieil. TemnoBoe 3arps3HeHue
OKPYXKAaIOILEH CPEIbl.

TexHuyeckue yCTpONCTBA M TEXHOJOTUYECKHE MPOLIECCHI: XOIOAUIBHUK, KOHAUIIUOHED,
JIU3CIIbHBIA U KapOIOpaTOpHBIA JIBUTATEIH, MapoBas TYpOWHA, TMOJYyYE€HHUE CBEPXHU3KUX
TeMIeparyp, YTWIM3alus "TEIIOBBIX' OTXOJOB C HCIOJb30BAaHHEM TEIUIOBOTO HACOCa,
YTHIIM3AMsA OMOOPTraHUYECKOTO TOTUIUBA JIJIsl BRIPAOOTKH "TEMIOBOMU" M 3JIEKTPOIHEPTUH.

JlemoHcTpanuu.

N3meHnenune TemnepaTypsl IpU ailnadaTUueCKOM paclIupEeHUH.

Bo3nymHoe orauso.

CpaBHEHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

NccnenoBanue aguadaTHoro mpouecca.

KommnbrorepHble MOJENN TETIOBBIX JBUTATENEH.

DKCIepuMEHT, 1a00paTOpHbIE paObOThI, TPAKTHUKYM.

W3mepenue yaenbHOM TEMI0EMKOCTH.

HccnenoBanue npoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mnporecca.

N3yuenne B3aMMOCBS3U SHEPTUH MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUSL U TEMIIEpATyPhI
KUIEHUS KUAKOCTEM.

Tema 3. Aepecammuvie cocmosanus eeuecmea. Dazosvie nepexoowi.

[TapooOpazoBanue u KoHmeHcanus. McmapeHne W KuWMeHWE. YIElbHas TeIioTa
napooOpa3zoBaHMUs.

Hacermennsie W HeHachllieHHBbIC Tapbl. KadecTBeHHash 3aBUCUMOCTHh TIJIOTHOCTH U
JABJICHUS HACBIIICHHOTO Mapa OT TeMIepaTyphbl, UX HE3aBUCUMOCTh OT 00beMa HACHIIIEHHOTO
napa. 3aBUCHMOCTh TEMITepaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

TBepnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOIHUS CBOWCTB KPUCTAIIIIOB.
[TnaBrnenue u KpucTaUIU3anus. Y AelbHas TeTuioTa miaBienus. Cyomumanus.

Hedbopmarmu tBepaoro tena. Pactsokenne n cxarue. Casur. Moayne FOnra. Tlpenen
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yapyrux nedopmarui.

TemoBoe pacimmpenue )XUIKOCTeH U TBepAbIX Tell, 00bEeMHOE U JIMHEHHOE pacIiupeHue.
AHrapMOHHM3M TEIJIOBBIX KOJIeOaHUI YacTUIl BEIIECTBA KaK MPUYHHA TETJIOBOTO PACHIMPEHUS TEJ
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHepruu B (a3oBBIX Iepexojax. YpaBHEHUE TEIUIOBOro OanaHca.
[ToBepxHocTHOE HaTshkeHHE. Kod(p(UIMEHT MOBEPXHOCTHOTO HAaTsHKeHHs. KanuuispHbie
ABJICHMS. J{aBlieHne 1o UCKPUBJIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: JKHUJIKHAE KPUCTAJUIbI,
COBPEMEHHBIE MAaTEpUAJIbI.

JleMoHcTpanum.

TeruoBoe pacimupenue.

CBolicTBa HaCBIIICHHBIX apOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJIEHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATsSKEHUsSA. ONBITHI ¢ MBUIBHBIMU IIJIEHKAMM.

CmauuBanue.

Kanumnspueie sBnenus.

Moaeny HEHbIOTOHOBCKOM XKUJKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunpl nedopmanmii. Habmronenune manbix nedopmaruii.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

N3yueHune 3aKk0HOMEpPHOCTEN UCTIAPEHUSI JKUIAKOCTEH.

N3mepenue yaenbHON TEeIIOTHI IIJIaBICHUS JIbJA.

N3yueHune cBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenune abCOMOTHOM BIIAXKHOCTH BO3/yXa M OIICHKA MacChl ITAPOB B TIOMEIICHHH.

N3mepenue ko3 duirieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3mepenue moayns FOnra.

UccnenoBanue 3aBUCUMOCTH Aeopmanii pe3uHOBOro 00pasiia OT NPUI0KEHHON K HEMY
CHUJIBI.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnekmpuueckoe noie.

DnexTpu3anus TNl U ee MPOSBICHUs. DJIEeKTpUUecKuil 3apsia. JIBa Buaa dJIEKTPUUECKUX
3apsa0B. [ IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsijia.

B3aumopeiictue 3apsnoB. Todeunsle 3apsaasl. 3akoH Kynona. Dnexrpuueckoe none. Ero
JIeIICTBUE HA JIEKTPUUYECKUE 3apPsi/IbI.

HanpsokeHHocTs  anexkTpuueckoro mons. [IpoOHbiil 3apsin. JIMHUM  HanpsHKeHHOCTH
aneKTprudecKkoro nosst. OQHOPOIHOE FNEKTPUUYECKOE TTOJIE.

[loTeHIMaTBHOCTD 2JIEKTPOCTATUUECKOTO MOJIA. Pa3HOCTh MOTEHIIMAIOB U HAINIPSKECHUE.
[ToreHunanbpHas SHEPTUS 3aps/ia B JIEKTpocTaTuYecKoM nosie. [loTeHnman 3neKTpocTaTHuecKoro
nosis. CBsA3b HANPSDKEHHOCTU TOJIS U Pa3HOCTH MOTEHLMAIOB JJIS 3JIEKTPOCTATHYECKOIO MO
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIHOIO).

[TpyHIMI Cynepno3ULUK dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apstkeHHOM cdepbl. [lone paBHOMEpHO
3apspkeHHOro mo oowemy mapa. Ilome paBHOMEpHO 3apsHKEHHON OECKOHEUHOW IITOCKOCTH.
KapTunbl TMHUN HaNPSHKEHHOCTH ATUX MOJIEN M SKBUIOTEHIIUAIBHBIX TOBEPXHOCTEM.

IIpoBOAHMKY B JIEKTPOCTATUUECKOM TIOJIE. Y CIOBUE paBHOBECUS 3apsAa0B. JMANeKTpUKH
B JJIEKTPOCTATHYECKOM I10JIE.

JlsnexTpudeckasi IPOHULIAEMOCTD BELECTBA.

Kongencarop.  DIeKTpOEMKOCTh  KOHJEHCATOpa.  DJIEKTPOEMKOCTh  IMJIOCKOIO
KOHJIEHCATOPA.

[TapanmnmensHOe  coeauHeHue  KOHJeHcartopoB. llocimenoBarenbHOoe — cOeMHEHHUE
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KOHJICHCATOPOB. DHEPrusi 3apssKeHHOTO KOHJeHcaTopa. JIBH)KeHWE 3apsyKeHHOM YacTHIbl B
OJIHOPOAHOM 3JIEKTPUYECKOM TIOJIE.

TexHuueckue ycTpoNCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: 3IEKTPOCKOMN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE YJIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban e
I'paada.

JleMoHcTpanuuu.

Y CTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

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

Monens anekTpocraTuueckoro reueparopa (Ban ne I'paada).

[IpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3allUTA.

YCTpoiCTBO U IEMCTBUE KOHAEHCATOPA ITOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOrO KOHJIEHCAaTopa OT IUIOIAAu IUIACTHH,
paccTosiHUS MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus EKTPUIECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsKa u pa3psKka KOHAEHCATOpa Yepe3 pe3ucTop.

DKCIepUMEHT, 1a00paTOpHbIE paOOThI, MPAKTHUKYM.

OneHka cuil B3aMMOJCHCTBUS 3apSKEHHBIX Tell.

Habmroienue npeBpaiieHus 3JHepruu 3apsH>KEHHOT0 KOHIGHCATOpa B SHEPTHUIO U3ITyUeHUs
CBETOJINO0/1A.

N3yuenue npoTrekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnipenenenre pasHOCTH MOTEHUUANOB (HANpSOKEHMsS) MPU  IOCIEA0BATEIbHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Yepe3 PE3UCTOp.

Tema 2. [locmosanmublii 51eKmpudecKkuti mox.

Cuia toka. ITocTOSHHBIA TOK. YCIOBHUSL CYIIECTBOBAHUS NMOCTOSHHOIO 3JIEKTPUUECKOTO
TOKA.

Ucrounuku Toka. Hanpsixenue U u 3/1C. 3akon Oma ju1st yyacTKa LIETIH.

DNEeKTpUUECKOe  CONpPOTUBJICHHE. 3aBUCHUMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JIMHbBl U IUIOLIAAM IMONEPEYHOr0 CEYEHMs. YEeNbHOE CONMPOTUBIIECHUE
BEIIECTBA.

IlocnenoBarenbHOE, NapauIEIbHOE, CMELIAHHOE COEOUHEHHE IPOBOJHUKOB. Pacuer
Ppa3BETBIIEHHBIX AekTpuueckux neneil. [Ipasuna Kupxroga.

Pab6ota snexrpuueckoro Toka. 3akoH Jxoynsa-Jlenna.

MoIHOCTb 37EKTPUYECKOT0 TOKA. TerioBasi MOLIHOCTD, BbIIEIsieMasi Ha PE3UCTOpeE.

OJIC u BHyTpeHHEEe COINpPOTHBJIEHHE HCTOYHMKAa TOKa. 3akoH OMa i TOJHOU
(3aMKHYTOM) SJEKTpUYECKON Ienu. MOIIMHOCTh HMCTOYHUKA TOKa. KOpOoTkKoe 3ambIKaHUE.
Konzaencarop B 11enu NOCTOSTHHOTO TOKA.

TexHuuyeckue yCTpPOHCTBA M TEXHOJIOTMUECKHE IPOLECCHl: aMIEPMETP, BOJBTMETP,
peocTaT, CYETUHK JIEKTPUUECKOM SHEPTUH.

JleMoHcTpanum.

N3mepenne cuiibl TOKa U HAPsHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANpsOKEHUS Ui PE3UCTOpa, JIaMIIbI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCHUMOCTH COTPOTHBIICHHUS HHJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOMIAIHN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT COMNPOTHBICHUS TpU TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe uzmepenue D/1C.

KopoTkoe 3ambikaHuMe TrajdbBaHMYECKOTO JJEMEHTAa M  OIEHKAa BHYTPEHHErO
COTPOTUBIICHUS.
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Cnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTtapeii.

UccnepoBanue pa3HOCTH MOTEHIIMAIOB MEXK]Yy MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEMH.

DKCIIepUMEHT, J1a00paTopHbIe PadOThI, IPAKTUKYM.

HccnenoBanue cMemaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne yaenbHOro COMpOTUBIECHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIPsDKEHUS IS JIaMITbl HAKaTUBaHMUSL.

VBenuueHue npejesna u3MepeHust amrnepMmerpa (BoJIbTMETPA).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS UCTOYHUKA TOKA.

Uccnenosanue 3apucumocty 3/1C ranbBaHHUECKOT0 3JI€MEHTa OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOJFOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOUTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paziuunvix cpeoax.

OnexTpuueckas MPOBOJAMMOCTb pPAa3JIMUYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOAMMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METALIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOAUMOCTb.

OneKTpuYecKnuid TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass M NpPUMECHAas IPOBOAUMOCTH IOJTYIPOBOJAHHUKOB.
CgoiictBa p-n-nepexoza. IloaynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DJIEKTPOJUTHYECKAS] AUCCOLUALUSA. DIEKTPOIIU3.
3axonbl Dapanes ISl 2JIEKTPOIH3A.

OnexTpuueckuid TOK B razax. CaMOCTOSITENBHBIM W HECAMOCTOATEIBHBIM paspsi.
Pa3znuynble TUIBI CAMOCTOATENBHOTO paspsaa. Monnus. [lnazma.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: Ta30pa3psIHbIE JaMIIbl,
3JIEKTPOHHO-Ty4eBasi TpyOKa, MOIYHNPOBOJHUKOBBIE HPUOOPHI: TUOJ, TPaH3UCTOp, (GoToauon,
CBETOJIMOJl, TallbBaHWKa, paUHUPOBAHWE MEAM, BbHIUIABKA AJIIOMUHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

JleMoHcTpanum.

3aBUCUMOCTB COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbl d5ekTpoauza Papazest.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHEeHHNE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JHOJA.

DKCIIepUMEHT, 1a00opaTopHble PadOThl, IPAKTUKYM.

HaGmronenue snexrponusa. M3mepeHnue 3apsiga olHOBaJeHTHOTO MoHA. MccnempoBaHue
3aBUCHUMOCTH COINPOTHUBIIEHUSI TEPMOpPE3UCTOpa OT TeMmieparypbl. CHATHE BOJIbT-aMIIEPHOU
XapaKTEPUCTUKH TUOAA.

Tema 4. Macnummnoe no:e.

B3anMozeicTBre MOCTOSHHBIX MarHUTOB M IIPOBOJHUKOB C TOKOM. MarHmrHoe mosie.
BekTop MarHUTHOM MHAYKUMU. [IpUHIMI Cyniepro3ULMKA MAarHUTHBIX TTOJIeH. JINHUKY MarHUTHOU
UHAYKILINH.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (IIPSIMOTO IIPOBOJHMKA, KAaTyIIKH U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, ee HanpasiaeHue U Moayiab. Cuna JlopeHua, ee HanpaBiIe€HUE U MOJYJIb.
JIBukeHue 3apsyKeHHOW 4acTUIbl B OAHOPOJHOM MarHUTHOM noje. Paborta cuisl JlopeHna.

MarnutHoe nosue B Bemectse. eppoMarHeTUKH, lapa- U JUaMarHeTUKH.

TexHuueckue yCcTpoWCTBa M TEXHOJOTMYECKHE IPOLECCH: NPUMEHEHUE IMOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOM, YCKOpUTETU
AJIIEMEHTAPHBIX YACTHII.
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JleMoHcTpanum.

Kaptuna nuHMI WHAYKIUM MarHUTHOTO TIOJI TIOJOCOBOTO M TOJKOBOOOPA3HOIO
IIOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMI MarHUTHOW MHIYKUUHU I[OJIA JUIMHHOIO MPSMOTO IIPOBOAHMKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3anmozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa. [leficTBue CUiibl

JlopeHLia Ha MOHBI AJIEKTPOJIUTA.

HaGnroneHune nBuxkeHHs y4Ka 3J€KTPOHOB B MATHUTHOM I10JIE.

[TpuHIMD AEHCTBUS JIEKTPOU3MEPUTEIIBHOTO MPUOOPA MATHUTOIIEKTPUIECKON CUCTEMBI.

DKCIIepUMEHT, J1a00paToOpHbIe PaOOThI, IPAKTUKYM.

HccnenoBanue MarHUTHOTO MOJISA ITOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue NeHCTBUSA IOCTOSTHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenue cunsl Amnepa.

W3y4yeHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. Dnexmpomacnumnas UHOYKYUSL.

SIBnenue snexkTpoMarHUTHON MHAYKUMHU. [ToTOoK BekTopa MarHMUTHOM MHAYKIHMU. DJIC
MHAYKIMH. 3aKOH JIEKTpoMarHuTHo! nHaykuuu Papanes. Buxpesoe anexkrpudeckoe none. Toxkn
dyxo.

O/1C nHAyKIMK B IPOBOAHMKE, IBHKYIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

WunyktuBHocTs. KaTymika HMHIYKTUBHOCTM B IIENM IIOCTOSHHOTO TOKa. SIBieHMe
camouHaykiuu. 9J{C caMOMHAYKIINH.

OHeprus MarHUTHOTO T0JIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnuyeckue ycTpoHCTBA M TEXHOJIOIMYECKHE IPOLIECCHl: HMHAYKLIUOHHAs II€Yb,
COJICHOM/I, 3aIIMTa OT JIEKTPU3ALMHU TEJ IIPHU JIBUKEHUN B MATHUTHOM I10J1€ 3€MJIH.

JlemoHcTpanuu.

Habntoienue siBiaeHMs! 3J€KTPOMarHUTHOM MHTYKIIUH.

HccnenoBanune 3aBucumoctu OJIC MHAYKIHMHM OT CKOPOCTH WM3MEHEHMS MarHUTHOIO
MOTOKA.

IIpasuio Jlenua.

[Tagenne MarauTa B aIIOMUHUEBOM (METHOI) TpyOe.

SIBneHne caMOMHIYKIIUH.

Uccnenosanue 3aBucumoctd D/]C caMOMHAYKIIMKA OT CKOPOCTU U3MEHEHHS CHIIbI TOKa B
LENH.

DKCrepuMEeHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

HccnenoBanue sBICHNS YIEKTPOMarHUTHOM MHYKIUH.

Onpenenenre HHAYKIIMA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue siBIEHNS CAMOMHYKIMH.

COopka MoieNu AIEKTPOMArHUTHOT'O TeHEpaTopa.

Paspnen S. KosieGanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cuctema. CBOOOAHBIE KOJIEOaHMUS.

lapmonnueckue  konebanms. KuHemMaTuueckoe ¢ AWHAMHYECKOE  OMHCAHHUE.
DHepPreTUYecKoe onmrcaHue (3aKOH COXpaHEHUsI MEXaHMUECKOW dHeprun ). BeIBO AMHAMUYECKOTO
OTHCAaHUS TAPMOHUYECKHUX KOJI€OaHHH U3 UX YHEPTeTUYECKOTO U KHHEMAaTHIECKOTO OTTMCAHMS.

Ammuntyaa u dasza koneOanuid. CBs3b aMIUIUTYABI KOJ€OAHUNW MCXOJHOM BEIMYMHBI C
aMIUTUTYyIaMU KoJIe0aHHW ee CKOpocTH U yckopenus. [lepuon m ywactora konebanuii. [lepuon
MaJIbIX CBOOOJTHBIX KOJIEOAaHWH MaTeMaTUYECKOT0 MasTHUKA.
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[Tepnoa cBOOOAHBIX KOEOAHU MPY>KUHHOTO MAasITHUKA.

[lonatue o 3aryxaommx KosebaHusX. BbIHyXIeHHble KojeOaHus. Pe3zoHaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJ pe30HAHCHOW KpUBOM. ABTOKOJICOaHUS.

TexHnuyeckue ycTpoHCTBA M TEXHOJIOIMYECKHME IIPOLIECCHI: METPOHOM, 4Yachl, Kadel,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHcTpanuuu.

3anuch KoaebaTeabHOro ABUKECHHUS.

Habnronenne He3aBHCHMOCTH TEPHOJia MANIbIX KOJICOAHUH Tpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KoueOaHUi 1 3aBUCMOCTH epro/ia CBOOOAHBIX KoJeOaHu
OT COMPOTHUBIICHUS.

HccnenoBanune konebaHuil rpy3a Ha MacCUBHOM TNPYXHHE C IeNbI0 (POpMHUPOBaHUS
npeJcTaBIeHU 00 naeanbHON MOJENU NPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPpU KOoJleOaHUAX rpy3a Ha IpYKUHE.

HccnenoBanue BoIHYKIEHHBIX Kosiebanuil. HaGmonenue pesonanca.

DKCIIepUMEHT, J1a00paToOpHbIe PaOOTHI, IPAKTUKYM.

N3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U MPY)KMHHOTO MasiTHUKOB.

N3ydeHnue 3aK0HOB ABM)KEHUS Te€la B X0/1€ KosieOaHHUl Ha yIIpyrom MojiBece.

W3ydeHnue qBUKEHHS] HUTSHOTO MasTHHUKA.

[IpeoOpa3oBanue SHEPTHH B IPY)KHHHOM MasiTHUKE.

HccnenoBanue yObIBaHUs aMIUIUTY/IbI 3aTyXaIOMINX KOJIeOaHuUil.

UccnenoBanue BoIHYKIEHHBIX KOJIEOAHUH.

Tema 2. Dnekmpomacnumuvle KOaeOAHUSL.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KOJEOaHUS B HACAIBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsga KOHIEGHcATOpa C
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATILHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMAarHUTHbIE KoseOaHusA. BBIHYXIEHHbIE 3JIEKTPOMAarHUTHbIE
KOJIeOaHusI.

IlepemenHbII TOK. MOIIHOCTH IEPEMEHHOrO0 TOKA. AMIUIMTYIHOE M JCHCTBYIOLIEE
3HauUEHUE CUJIbI TOKAa M HANpPSHKEHUS IPU pa3IMdHOil (opMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHH.

CuHycouganbHbli nepeMeHHbIN TOK. Pe3ncTop, KoHAeHcaTop U KaTyllKa HHAYKTUBHOCTH
B LIENIY CUHYCOUJAJIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneansubiii Tpanchopmarop. [IponsBoacTBo, nepenaya U moTpedIeHre dIEKTPUUECKOM
DHEPIHUH.

DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE EKTpodHepruu. KynbTypa MCHOJIb30BaHUS
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKUM 3BOHOK,
TeHEepaTOp MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIlepeiay.

JleMoHcTpanum.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCUMOCTD 4aCTOThI CBOOOIHBIX KOJI€OaHUN OT MHAYKTUBHOCTH U €MKOCTH KOHTYpaA.

OcuusiorpaMMel 3JI€KTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroMMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mozenb 31eKTpOMarHUTHOTO TeHepaTopa.

BreinykaeHHbIEe CHHYCOUIabHbIE KOIeOaHusl.

Pesucrop, karymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKW WHIYKTUBHOCTH U
KOHJIEHCATOopa.

VY CTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mozens TMHUY 3JIEKTPOIIEpEIauH.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.
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Nzyuenune Tpanchopmaropa.

HccnenoBanue nmepeMeHHOTO TOKA Yepe3 MOCIe0BATEIbHO COSIMHEHHBIC KOHACHCATOP,
KaTyIIKy U PE3UCTOP.

HaGnronenue 371eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanre pabOThl HICTOYHUKOB CBETA B IIEIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMACHUMHbLE GOJIHBL.

MexaHuueckue BOJHBI, YCJIOBHUS UX pacrpocTpaHeHus. llomepeuHble ¥ IpoAOsIbHBIE
BoJIHBL. [lepuon, ckopocTs pacmpocTpaHeHHs M AjuHA BOJIHBI. CBOICTBAa MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUEe, HHTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

[IymoBoe 3arps3HEHHE OKPYKAIOIeH cpebl.

DNEeKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3JIyUY€HHUs 3JIEKTPOMATrHUTHBIX BOJH. B3aumuas
OpHUEHTAIMS BEKTOPOB B DJIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 9JIEKTPOMAarHUTHBIX BOJH: OTpPaKEHHWE, IPEIOMIICHHUE, MOJIApU3aLuUs,
uHTephepeHIus U TudpaKiius.

[Ixana snexTpoMarHUTHBIX BOJH. [IprMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE W
OBITY.

[IpuHIMIIBI pauOCBA3U U TeNIEBUACHUS. Pagronokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

TexHudeckue yCcTpoWCTBa M MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHBIE HHCTPYMEHTHI,
pamap, paauONpPHEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3ByKoBas
JIMAarHOCTHKA B TEXHUKE U METUIIHE.

JlemoHcTpamuu.

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOMEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

3aBHCHUMOCTH JJTMHBI BOJHBI OT YaCTOTHI KOJICOAHUA.

Habmoienue orpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHnnn u qudpakiini MEXaHHIECKUX BOJTH.

AKYCTHYECKHI pe30HaHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmtonenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIUTYIOHM M YacTOTOU
Kosie0aHuM.

HccnegoBanue CBOWCTB  DJIEKTPOMAarHUTHBIX  BOJIH:  OTpaKE€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIus.

Obnapy>xeHue HHPPaKPaCHOTO U YIbTPAPHOIETOBOTO U3TYUCHHIA.

DKCIepuMEHT, 1a00paTOpHbIE paObOThI, TPAKTHUKYM.

N3yueHune napameTpoB 3BYKOBOW BOJIHBI.

N3ydenue pacnipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonnHENHOE pacpOCTpaHEHUE CBETAa B OJHOPOIHOU cpexe. JIyu ceera. ToueuHsii
VCTOYHHK CBETA.

OtpaxeHnue cBera. 3akOHbI OTpakeHMs cBera. IlocTpoeHune M300pakeHUH B IUIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TpeNOMIICHUS cBeTa. AOCONMIOTHBIA IOKa3aTelb
npesnoMieHuss. OTHOCUTENBbHBIM IOKa3aTenb NpeaoMiIeHHs. [IocTOSHCTBO 4acTOTBI CBeTa M
COOTHOUIEHUE JUIMH BOJIH IIPU IEPEXOJE MOHOXPOMATHYECKOIO CBETA 4Yepe3 I'PaHUIly pasneia
JIBYX ONTUYECKHUX CPE.

Xon nyueit B npusme. [ucnepeus cBera. CloxHbIi coctaB 6eoro cera. Lger.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIi yroil MoIHOro BHYTPEHHETO OTPAKEHMS.

CoOuparome U pacceuBaronive JMH3bl. ToHkas nuH3a. DOKYCHOE paccTOsHHE H
ONTHYECKasi CUJIa TOHKON JMH3bl. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSIHUSI TOHKOHM cepuueckoit
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JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO ITOKA3aTENs MPETOMIICHHUS.

@opMyiia TOHKOU JIUH3BL. Y BEJIMYECHHE, 1aBAEMOE JTUH30H.

Xo[ tyya, IpOIIEAIEro JUH3Y MOl TPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKON OCH.
[TocTpoeHue n300paxeHMt TOUYKH U OTPE3Ka MPSMOM B COOMPAIONINX U PACCEUBAIONINX JTMH3aX U
UX CHUCTEMaX.

Ontuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. 113 Kak onTUyeckas cucremMa.

[Ipenenbl nPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBass onrtuka. HWHTepdepenuus cera. KorepeHTHbIE UCTOYHHKH. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(GEPEHIIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl Kiaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpaknuoHHas perieTka. YcClIoBUe HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha IU(PPAKLIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHME ITPOLIECCHI: OYKH, JyMNa, IEPUCKOIL,
doroamnmapar, MUKpPOCKOII, IPOSKIIMOHHBIH anmapar, IpOCBETICHUE ONITUKH, BOJIOKOHHAS ONTHKA,
T paKMOHHAs PeIleTKa.

JleMoHcTpanuuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccenenoBanue nperoMiIeHUs CBETa.

Habmtoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Y€PeE3 IJIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanme cBOWCTB N300paKeHH B TUH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue natepdepeHImu ceera.

Habnronenne nBeToB TOHKHUX TUICHOK.

Hab6mronenue qudpakuum cBerta.

W3yuenne quQpakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGurotenue aucriepcuu cBera.

Habmonenue nonsipusanuu cBera.

[IpumeHneHue nousIpouI0B JIIsl U3yYEHUSI MEXaHUYECKUX HaPSHKEHUH.

DKCIIepUMEHT, 1a00paToOpHbIe PadOThl, IPAKTUKYM.

N3mepenne nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BelLeCTBa (Ha MpUMeEpPe KHUIKUX
JIUH3).

N3mepeHune pOKyCHOTO pacCTOSIHUSI pacCEUBAIOIINX JIUH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 TJIOCKOTO 3€pKaa U JIMH3BI.

[Tony4yenue n300pakeHHs B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TenecCKONu4eCKIX CUCTEM.

Habmtonenue nudpakuuu, MHTEpGEpeHny 1 MOJSpU3aluy CBETa.

N3ydenue nonspusannu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUAIEKTPHKA.

N3yuenne naTepdepeHIny Ja3epHOro N3IydeHus Ha IBYX LIEIsX.

Hab6mronenue qucnepcum.

Habntonenue u uccrnenoBanue JUPPakIHOHHOTO CIEKTPa.

N3mMepenne 1JIMHBI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOMOA IPU MOMOIIH AU(PAKIIMOHHOMN pEIIeTKH.

Pa3nen 6. OcHOBBI cienMaIbHOM TEOPUM OTHOCHTEIbHOCTH.

['panuubl MpUMEHUMOCTH KJIacCHYeCKOM mexaHuku. [locTynaTel crenuaibHOM TEOpUU
OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  WHTepBai. lIpeoOpasoBanus Jlopenma. YcioBue
NpUYUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaIEHUE
JUTAHEI.
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DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b Macchl C IHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTHIIBI. DHEPTHUs TOKOSI.

Texandeckue ycTpoicTBa M TEXHOJIOTHUECKHE IPOLECCHI: CITyTHUKOBBIC MPHUEMHHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

DKCHEepUMEHT, JIabOpaToOpHbIE pabOThI, MPAKTHKYM.

OmnpeneneHre UMITYJIbCa U SHEPTUU PEIATUBUCTCKUX YacTHIl (10 (oTorpadusmMm TpeKoB
3apsHKCHHBIX YaCTHIl B MArHUTHOM I10JI€).

Pasznen 7. KBanTtoBas pusuka.

Tema 1. Kopnyckynsipno-60aH0601U OVAIU3M.

PaBHOBecHOE TEIUIOBOE H3NIy4YCHUE (M3Iy4eHHE aOCONIOTHO YEpHOrO Teja). 3aKOH
cmenienust Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTrHs U UMITYJIbC (POTOHA.

®dororpdext. Onbiter A.I'. CroneroBa. 3akoHbl GoTtodrddekrra. YpaBHeHne DUHIITEHHA
st poroadpdexra. "Kpacuas rpanuna” Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJiCHHME CBETa Ha AaOCOJIOTHO MOTJIOUIAIOIIYI0 U
a0COJIIOTHO OTpakarolyto nmosepxHocTh). OnbiTel [1.H. Jlebenena.

Bonnossie cBoiictBa yactuil. Bonnasl ge bpoiins. JlinHa BosiHbl 1€ bpoiins u pasmepsl
00J1aCcTH JTOKATM3aIMK ABIKYIIeics yacTulbl. KopmyckymsipHo-BoHOBOM ayanu3M. J{udpakuus
3JIEKTPOHOB Ha KpUCTAIJIAX.

Crnenuduka n3mepenuit B Mukpomupe. CooTHoIIeHUsT HeonpeaeneHnocrei I eiizenbepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTHUYECKHUE MPOIIECCHI: CIIEKTPOMETP, (OTOIIEMEHT,
(dhoTOIaTYNK, TYHHEJIBbHBIA MUKPOCKOII, COJIHEUHast OaTapesi, cBeTonoA. JJeMoHcTpammm.

®oT03]PeKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TTOTYITPOBOJHIUKOB OT OCBEILIEHHOCTH.

Cseroauos.

Conneuynas 6arapes.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

Uccnenoanue goropesucropa.

N3mepenne nocrosinnoi [lnanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAMO/ OT HAIPSHKEHHUS.

Tema 2. Qusuxa amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas mojens atoma Pesepdopra.

IToctynatsl bopa. M3ny4yeHue u noriomieHue (GOTOHOB NMPHU NEpexoje aroMa ¢ OAHOTO
YPOBHSI SJHEPTUU Ha APYTOM.

Bunel ciektpoB. CieKTp ypOBHEHN HEPTUU aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHYXKJEHHOE H3TyueHue ceera. Jlasep.

TexHnyeckue ycTpoHCTBA M TEXHOJOIMYECKHE IPOLIECCHl: CIEKTPaJIbHBIA aHaIU3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMOHCTpanuu.

Mopens onbiTa Pezepdopra.

HabnroneHnue nuHeHyaThIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETYNKA HOHUZUPYIOIINX YACTHLL.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3IYYECHHUS.

DKCIepuMeHT, 1a00paToOpHbIe pabOThI, TPAKTHUKYM.

HabmtoneHue nuHeiuaToro crnekrpa.

HccnenoBanue ciekTpa pa3peKeHHOI0 aTOMapHOT0 BOAOPOJa U U3MEPEHHE TTOCTOSTHHON
Pun6epra.

Tema 3. Qusuxka amomHo2o A0pa u 1eMeHmapHbiX 4acmuy.
Hyxnonnas monens siapa I'eitzenOepra-MBanenko. 3apsia siapa. MaccoBoe 4mciio spa.
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H3oToms!.

PagnoakTuBHOCTB. Anb(a-pacman. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-
U3ITy4EHHUE.

3aKkOH paJMOaKTUBHOIO pacnajna. PanuoakTuBHblE u30Tonbl B mnpupoxae. ColicTBa
VMOHM3UPYIOLIETO U3JIy4eHHs. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don m3nydenus. Jlozumerpus.

OHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT maccsl sapa.

Snepubie peakuuu. Jlemenne u cuHTe3 saep. SaepHbie peakTopbl. [IpoGrmembr
YIPAaBIAEMOr0 TEPMOSACPHOTO CHUHTE3a. OJKOJOTMYECKHE acleKThl pa3BUTHA  SAECPHOU
JHEPreTHKHU.

MeTopl perucTpaluyy U UCCIEIOBAHUS 3JIEMEHTAPHBIX YACTHULL.

DyHIaMEeHTaIbHBIE B3aUMOAEHCTBUA. baproHbl, Me30HbI U senToHsl. IIpencrasnenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npenenamu CTanaapTHON Mojenu. TeMHas MaTepust U TEMHasi SDHEPIHUs.

EnuncTBO (DM3nvecKoil KapTHHBI MUPA.

TexHnyeckue yCTpoiCTBa U TEXHOJIIOTHYECKUE MPOLIECCHL: JO3UMETDP, Kamepa BuibcoHa,
SCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

HccenenoBanue TpeKoB YacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paquoakTUBHOTO (DOHA € MCTIOJIb30BAaHUEM J03UMETPA.

W3yuenue nornoeHus 0eTa-4yacTULl aTFOMUHUEM.

Pa3pen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPU3MKH.

Oranel pa3Butus acTpoHoMmuu. IlpuknagHoe ©  MHUPOBO33PEHYECKOE 3HAUEHUE
actpoHoMuu. [IpuMEHHUMOCTh 3aKOHOB (HU3UKU [Is1 OOBSICHEHUS MPHUPOABI KOCMHYECKHX
00BEKTOB.

MeToapl acTpoHOMHUYECKHX uccliefoBaHuil. COBpPEMEHHBIE ONTHYECKUE TENECKOIbI,
pazuoTenecKomnsl, BHeaTMOCc(hepHast aCTPOHOMHSL.

Bun 3Be3gnoro He6a. Co3Be3ausi, spKue 3Be3/1bl, IJIAHEThI, UX BUIMMOE ABH)KECHHUE.

ConHeuHas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounnk sneprun CosHLa U 3BE31.

3Be31pl, HX OCHOBHBIE XapaKTepUCTHKHU. Jluarpamma '"creKTpanbHBIM Kjacc -
CBETUMOCTB'". 3BE€3/Ibl TJIABHOM MOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTb" NSt
3B€3]] TIJIaBHOM MOCJIeNoBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3Be3l. CoBpeMeHHbIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3BoNroIK CoJHIA U 3BE37. DTallbl )KU3HU 3BE3.

Mneunsiii [TyTs - Hamra [Manaktuka. [Monoxenue u neuxenue Comnna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UepHbIe ABIPHI B sIpax TajakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa00mna. PazOeranue ranaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepermennsle npo0i1eMbl aCTpPOHOMUH.

Habmonenus.

HaGmtonenuss 3Be3gHOro Heba HEBOOPY)KEHHBIM TIJ1a30M € HCHOJIb30BAHHUEM
KOMITBIOTEPHBIX MPUIIOKEHU AJIs1 ONIPEIEIICHUS MOJI0KEHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOI0O NOYIIApHsl U IPKUE 3BE3/bI.

Habmonenus B Teneckon JIyHbl, TUIaHeT, TYMaHHOCTEH U 3BE€3/IHBIX CKOIUIEHUH.

Paszpnen 9. dusnyeckuili NpakTUHKYM

Crnioco0b1 n3MepeHus GU3NUECKUX BETMYUH C UCIIOIb30BaHHEM aHAJIOTOBBIX M IUPPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlleHKa TpaHuI
MIOTPEUIHOCTEM.
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[IpoBeneHME KOCBEHHBIX WM3MEPEHUH, WCCICIOBAHUM 3aBUCUMOCTEH (DU3UYECKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BBHIOOp M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX

pasnenax "DKCIEepUMEHT, JIA0OpaTOpPHBIE PAOOTHI, TPAKTUKYM").

4. OBBEM YYEBHOI'O ITPEJMETA W BUJIbl YYUEBHOM PABOTHI

Buna yueOHoii padoThl

O0BeM B yacax

O0bemM yueOHOI0 mpeMeTa 309
B TOM YHCIIE:
OcHOBHOE CoJIep)KaHHE: 204
- VYpox 136
— JlaGoparopHble 3aHATUSL 46
— TlpakTrueckue 3aHsTHS 22
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Coaep kaHue 10
TPUKJIAJHBIX MOJYJIEH):
- VYpok 2
— JlaGopaTtopHble 3aHATHS 4
— TlpakTudeckue 3aHATHS 4
Koncynpranuu (1o uHIUBUAYaTbHOMY IIPOEKTY) 20
Koncynpranuu (mepen 5K3aMEeHOM) 2
CamocTositenpHas padboTa (Bcero) 63
- B TOM YHCJIC BHINOJIHEHUE WHIAMBHYAIBHOTO MMPOEKTA 39
[TyOnuuHas 3amnTa HHIUBHIYaIbHOTO TIPOCKTA 6
IIpomeskyTouHas arrecTauus 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

OcHoOBHbIE BUbI 1eSIT€IbHOCTH 00Y4YaOLIUXCS

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.
OKCHEpUMEHT U TEOpHs B Ipoliecce MO3HaHUs Mpuposl. HabmoneHne
U 3KcIiepuMeHT B ¢usnke. CrocoObl n3MepeHus: GU3NUECKUX BETHIHH
(anasoroBsie U HUQPOBBIE U3MEPUTENNBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JaTYMKOBBIE cucTeMbl). [lorpemHocTr W3MepeHUi (U3MUECKUX
BenuuuH  (abconoTHasT ©W  OTHOCHUTENbHas). MojaenupoBaHue
(u3MyecKuX SIBICHUI U MPOIeccoB (MaTepualbHas TOUKa, aDCOIIOTHO
TBEPAOE TEJIO, UACATbHAS XKHUJKOCTh, NACAIBHBIN ra3, TOUCUHBIA 3apsin).
I'mnote3a. @usnyeckuii 3aKOH, TPaHUNOBl €ro IPUMEHHMOCTH.
@uznueckast Teopus. Pomp m mecto ¢usukn B popMHpOBaHHH
COBPEMECHHON HAayYHOH KapTHHBI MUPA, B TIPAKTUIECKON JIESATEINbHOCTH
JIIOJIEN.

Y4yeHndecKknil HKCIIEpPUMEHT, JiabopaTopHble pabOThl, MPAKTHKYM.
I/I3MepeHHe CHJIbI TOKa U HANPsHKECHUA B HETIU OCTOSIHHOTO TOKaA IpH
MOMOIIIM AHAJIOTOBBIX M IM(PPOBBIX H3MEPUTEIBHBIX IPHUOOPOB.
3HaKOMCTBO ¢ uuQpoBoii saboparopueit 1o ¢uszuke. Ilpumepsr
N3MEPCHUA (bl/ISI/I‘IeCKI/IX BCJIMYMH TIpU TIOMOIINW KOMIIBIOTEPHBIX
JAaTYUKOB.

Yyactue B JAHCKycCHH O pONHM  (QHU3MYECKOH TeopHu

B

(OpMHUpPOBAHNH TIPEACTABICHUA O (UINUECKOW KapTHHE MHUDA,
MecTe (GU3NYECKOH KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IpeACTaBlIeHUM o mnpupone. H3ydeHue
MOHATUH «THIIOTE3a», «PU3HIECKUI 3aKOHY, «(hU3UUECKas TEOPHSD.
PaccMoTpeHre rpaHWI] NPUMEHMMOCTH (DU3NYECKUX 3aKOHOB.
CpaBHeHHe u3MepeHU (U3UUECKHX BEJIMYUH TP  HOMOIIX
aHAJIOTOBBIX M IM(POBBIX M3MEPUTEIBHBIX MPUOOPOB, HAMIPHMED,
IpY U3MEPSHUH CHJIBI TOKAa M HANPsDKCHUS B LEMH MOCTOSHHOTO
TOKa IPU TNOMOINM AHAJIOTOBBIX M LU(PPOBBIX H3MEPHTEIBHBIX
npr6opoB. OcBoeHHE CIOCOOOB OLICHKH ITOTPEITHOCTENH U3MEPEHUH.

OcBoeHNE OCHOBHBIX IPHUEMOB paboTHI ¢ IH(poBOii 1abopaTop

nei

1o ¢usnke, HaIIpUMep, PH U3MEPEHHH (PU3NIECKUX BEIHIHMH IIPU

MOMOIIU KOMITBIOTCPHBIX JATYUKOB

Pazgea 2. MexaHnuka.

2.1

Kunematnka

2/2

Mexanunueckoe JBUXCHUC. OTHOCHUTEILHOCTD MEXaHHYCCKOI'O
nBwkeHus. Cucrema oTcuera.

[Ipsmas u oOpaTHas 3a1a4n MeXaHUKH. Panuyc-BekTop MaTepuaabHOM
TOYKH, €r0o MPOEKIUH Ha OCH CHUCTEMBl KOOpAMHAT. TpaeKTopus.
[lepemerienne, CKOPOCTH (CPEAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
YCKOPEHHE MaTepHUalbHOM TOUKM, MX MNPOEKIUU HA OCU CHCTEMBI
koopauHat. CIOXEHHE TepeMeleHNH W CIIOKEHHE CKOPOCTEH.
PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSMOJHMHEHHOE JBHKCHHE.
3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTepPHAIBHOI
TOYKH OT BpeMEHH M uX rpaduku. CBoOogHOE majzeHne. YCKOpeHHe
cBoOoHOTO TajneHus. JIBrkeHwWe Tena, OpOIIEHHOro MOJ YIJIOM K
TOPU30HTY. 3aBHCHMOCTh KOOPAWHAT, CKOPOCTH MW YCKOPEHHUS

IIpoBeieHuE KOCBEHHBIX U3MEPEHUI MTHOBEHHOU CKOPOCTU U
YCKOpPEHHMS TeJa, B TOM YHCIIe YCKOPEHHUs! CBOOOIHOTO TaJICHNS,

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 OTBITOB IO MPOBEPKE MPEIIOKEHHOM THIIOTE3bI IPH U3yUCHHU
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO ABM)KEHUS, IBUKEHUS TeJa,
6p0]lIeHHOFO TOPHU30HTAJIbHO, ABUKECHUA TEJIA 110 OKPYKHOCTH C
MTOCTOSTHHOM MO MOJYJTI0 CKOPOCThI0. OnpeieneHue abCOMOTHRIX U

OTHOCHTEIIBHBIX MTOTPENTHOCTEH U3MEPEeHUH (PU3NIECKUX BEITHY
OrneHka rpaHul] IorpenHocTei. M3yueHue Moaenu CUCTEMBI
0TCuéTa, CpaBHEHUE NyTEH, TPACKTOPHIl, CKOPOCTEN IBUKEHUS

HH.
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MaTepHaJbHOW TOYKH OT BpeMeHH W uX rpaduxu. KpuBonwmneiHOe
JBUXEHHE. [IBHKEHHE MAaTEPUATILHOW TOUKH 110 OKPY>KHOCTH. YTJ0Bast
W JuHeWHas  ckopocTh. Ilepmom wm  wactora  oOpamieHus.
HenTpocTpemuTensHoe (HOpMaIbHOE), KacaTelIbHOE (TaHTCHIMAIEHOE)
¥ TTOJTHOE YCKOPEHNE MAaTEPHAIbHOM TOUKH.

TexHn4eckue ycTpoiicTBa M TEXHOJIOTHYECKUE TPOIIECCHI: CIIUAOMETD,
JBIDKEHUE CHapsAIOB, LIEMHbIE, IIECTepPEeHYaThIe M PEMEHHbIE Nepeayn,
CKOPOCTHBIE JTU(]THI.

JeMoHcTpanuu.
Mopens  cucteMbl — OTCueTa, MJUIIOCTpAlUsl  KUHEMATHUYECKHX
XapaKTepUCTUK JABIWKeHUs. CnocoObl HCCNeIOBaHUs ABMKEHUH.

Wnntoctpanust mpefesnbHOrO IepexoJa U H3MEpPEHHE MIHOBEHHOH
ckopoctu. [IpeoOpazoBaHme  OBIDKCHHH €  HCIOJH30BaHUEM
MexaHu3MoB. [lafieHne Ten B BO3AyX€e U B pa3peKeHHOM NPOCTPAHCTBE.
HabmoneHne OBrKeHHS Tea, OPOIIEHHOTO MO YIJIOM K TOPH30HTY U
ropu3oHTaNbHO. HampaBieHue CKOpOCTH TpH  JBWKEHUM IO
okpyxxHOcTH. [IpeoOpa3oBaHMEe VIIIOBOW CKOPOCTH B pPEIyKTOpE.
CpaBHeHue TyTeH, TPACKTOPUI, CKOPOCTEH JIBUKEHHUS OJHOTO U TOTO
K€ Tella B pa3HbIX CUCTEMAaX OTCUETa

OJIHOTO U TOTO K€ TENa B pa3HbIX CUCTEMax OTc4ETa. AHAIN3
pa3HBIX CIOCOOOB UCCIIEAOBAHMS JBIKCHHUM.

PaccMoTpeHue npenensHOro nepexoaa U M3MepeHrue MrHOBEHHOM
ckopoctu. MonenupoBaHue mpeoOpa30BaHus IBIKEHUH C
HCIOJIb30BAHUEM MEXAHU3MOB, U3yUEHUE

npeoOpa3oBaHus YTIOBOI CKOPOCTH B peLyKTOpE.

AHanu3 HanpaBlIeHUs] CKOPOCTH MPH JIBUKEHUH 110 OKPY>KHOCTH.
Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 33JIaHHOM U HESBHO 3aJlaHHOU
(bU3UIEeCKOi MOAENBIO C

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

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

OOBscHEHNE IBIKCHUS CHApAA0B. OmnpeeneHue yCaoBUi
MIPUMEHUMOCTH MoJieliell (pU3MYecKiX Tel U IPOIeccoB (SBICHUI):
MaTepuanbHas TOYKa, paBHOYCKOPEHHOE JABMKEHUE, CBOOOTHOE
najieHue.

Brimosnenue y‘Ie6HLIX SaﬂaHI/Iﬁ Ha aHaAJIN3 MCXaHUYCCKUX
MIPOLIECCOB (SBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX TIOJIOKEHUH U
3aKOHOB KMHEMATUKU: OTHOCUTENILHOCTh MEXaHUUECKOTO
JIBIDKEHUS, (POPMYIIBI KHHEMATHKU PABHOYCKOPEHHOTO JBHIKCHUS,
npeoOpa3oBanus ["amuies sl CKOPOCTH ¥ TIEPEeMEIICHUS.
HUcnonp3oBanue I T-TexHONMOTHIA TIpH paboTe C TOTMOIHUTEITEHBIMHI
HCTOYHHKAMHU HH()OPMAIIHH TI0 TEME, MX KPUTHUYCCKHIA aHaIIN3 1
OLIEHKA JIOCTOBEPHOCTH.

JlabopaTopHbIe 3aHATHS

3.

H3ydeHue HEpPaBHOMEPHOIO JBWIKEHHS C LEJNbI0  OIpelelieHUs
MTHOBEHHOW cKopocTH. M3MepeHne yCKOpeHUs NMpH MpsSMOIMHEHHOM
PaBHOYCKOPDEHHOM  JBI)KEHHMHM [0  HAaKJIOHHOH  IUIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
IBIKeHNWH.  M3MepeHme  ycKopeHHMss ~ CBOOOJHOTO  TajeHHA
(pexoMeHI0BaHO HCIOIBh30BaHUE IU(PPOBOIt Taboparopun). M3ydeHne
JIBIDKEHUSI Tesa, OPOLIEHHOro ropu3oHTallbHO. [IpoBepka rumoressl o
HPSIMOH MPOTOPIMOHANBHON 3aBUCUMOCTH MEXK/Y aIbHOCTBIO T10JIETa
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 HeroToHa. UHepumansHbie cucteMbl otcuera. [TpuHiun
oTHocutensHOCTH ["anmunes. HennepunanbHble CHCTEMBI OTCUETA
(ompenenenne, mpumepsl). Macca Tena. Crna. [IpuHImmn
cynepnosunuu cui. Bropoii 3akoH HeloToHa 1151 MatepuaabHOM
ToukH. Tperuii 3akoH HproToHA [U1s1 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
LIJIMHPOB WK ApOB Pa3HON MacChl ¢ OJJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLINAIBHOM crcTeMBI oTcueTa. CpaBHEHHE
PaBHOJEHCTBYIOIICH NPHIIOKECHHBIX K TEIIy CHJI C IPON3BEACHHEM
Macchl TeJla Ha er0 YCKOPEHUE B MHEPIIAIBHON CHCTEME OTCUETa.
PaBeHCTBO CcHII, BOSHUKAIOUINX B PE3yIbTaTe B3aUMOICHCTBYS TEI.
W3mepenne Mace 1o B3aMMOICHCTBHIO.

3aKOH BCEMHUPHOIO TATOTEHUS. DKBHUBAJIEHTHOCTh IPABUTAI[IOHHON U
UHEPTHOH Macchl. Criia TSHKECTH. 3aBUCUMOCTh YCKOPEHUS CBOOOTHOTO
MaJIeHUs OT BBICOTHI HaJl TOBEPXHOCTHIO IJIAHETHI M OT reorpaduieckoi
MIMPOTHL. JIBIKeHne HEOECHBIX Tell M MX CIYTHUKOB. 3aKkoHbl Keriepa.
IlepBas kocmuueckas ckopocTb. Cuia ynpyroctd. 3akoH I'yka. Bec
Tena. Bec tema, mBmxymerocs ¢ yckopeHueM. Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHUs CKONBXKEHUS U CHJIa TpPEHUs MOKOs.
Koadpunment tpenuns. Cuna conpoTHBIECHUS TPHU ABMKEHHH TeJa B
JKUJIKOCTH MM Ta3e, €€ 3aBHCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOIO
JIBIDKEHUSL.

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

Hesecomocts. Bec Tena npu ycKOpeHHOM MOAbeME U NaJCHUU.
LlenTpoOesxHbIe MexaHn3Mbl. CpaBHEHHE CHII TPEHHUS TIOKOSI, KAYSHUS
U CKOJBXKEHHS.

HPOLIECCHI:

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

MIPpOUECChI:

[IpoBenenne KOCBEHHBIX U3MEPEHHUI PaBHOICUCTBYIONICH CHIT U
K03(h(UIreHTa TPEHHUS CKOIBKEHNUS, IPOBEACHUE UCCIIECIOBaHNS
3aBUCHMOCTEH (PU3NYECKUX BEJIMYHH (CHJI YIPYTOCTH,
BO3HHKAIOIUX B IPYKUHE U PE3UHOBOM 00paslie, 0T UxX
nedopmManum) 1 ONBITOB IO IPOBEPKE MPEIOKECHHON THITOTE3bI
NIPY M3YYCHUH JIBIDKEHUS OpyCcKa M0 HAaKJIOHHOW TJIOCKOCTH,
JIBIDKEHUS] CUCTEMBI CBSI3aHHBIX Tel, IeopManyy Tell.
OmnpenencHre aOCOMOTHBIX U OTHOCUTEIBHBIX ITOTPEITHOCTEH
n3MepeHnH (PU3NUECKUX BEIUIHH.

OreHka rpaHun norpemHocteil. MccnenoBanue qBIKEHUS
CHCTEMBI TeJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 JIErKuit
610K, IBI)KEHHS OpyCcKa MO HAKJIOHHOM INIOCKOCTH C MEPEMEHHBIM
K03(h(HULMEHTOM TPEHUS, ABUKEHUS IPy3a Ha BaJly C TPCHHUEM.
HaGHIO[[eHI/Ie JABWIKCHUS TCJI B UHCPIUAJIBbHBIX U HCMHEPIUAJIBbHBIX
cucTeMax oTcuéTa, HalmpuMep, KaudeHUs IBYX LIMIHHIPOB MIIH
IapOB Pa3HOH MaccChl C OJMHAKOBBIM YCKOPEHNEM OTHOCHTEIILHO
HEUHEPLMAJIbHOU CUCTEMBI OTCUETA.

N3ydenune 1eHTpoOSIKHBIX MEXaHU3MOB. CpaBHEHHE CHII TPCHUS
MIOKOsI, KaUCHHMS M CKOJIbXXECHUS. Pemenne pac4ETHhIX 3a/1a4 C SIBHO
3aJlaHHO U HEsIBHO 3aJJaHHON (U3NYECKON MOJIEIIBIO C
UCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (pOPMYJI KHHEMATHKU U
JMHAMHKH. PereHne kauecTBEHHBIX 331a4, TPEOYIOmuX
MMPUMEHCHUA 3HAHUM 110 KHHEMATHKE U JUHAMMUKE.

OO0bsiCHEHHEe yCTPOMCTBA U TIPUHIIMTIA IEUCTBUS MOAITUITHHKOB.
OOBsicHEeHNE IBIKCHUS HCKYCCTBEHHBIX CITyTHHKOB.
OmnpeneneHne ycaoBUil IPUMEHUMOCTH MOJieNiel GU3MYECKUX Tell
1 TIPOIIECCOB (SIBJICHUI): HHEPIMAIbHAs CHCTEMa OTCUETa,
MarepualibHasi TOuKa, aOCOJIOTHO yrpyrast aedopmariusi.
BrimosineHnue y‘-Ie6HI)IX 3az[aH1/1171 Ha aHaJIU3 MCXaHUYCCKUX
MIPOLIECCOB (SIBIEHUH) C UCTIOIB30BAHUEM OCHOBHBIX MOJOXKEHHUH U
3aKOHOB JUHAMUKHU: TPU 3aKOHA HI)IOTOHa, TMIPUHIIUATL
OTHOCHUTCIIBPHOCTH FaHI/IJ'ICSI, 3aKOH BCEMHPHOI'O TATOTCHUS. Pa6ora
B TpYyIIax NpH 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
Xapakrepa (Harpumep, 1o Teme «/IBIKeHne B IPUPOIE»)

HpaKTI/I‘IGCKI/IC 3aHATHA

7.

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

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

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

WzyueHune qBIKEHUS Ipy3a Ha Bally C TPEHHEM.

2.3 | Craruka TBEpROTO 2 Ypox
rena. 9. AbGcomotHo TBepmoe Teno. [loctymaremsHOoe U BpamatenbHoe | IIpoBeneHme mccieToBaHUS yCIOBUI paBHOBECHS TBEPIOTO Tela,
JBIDKCHUE TBEPJAOro Teida. MOMEHT CHIIBI OTHOCHUTEIBHO OCH | UMEIOIIEro OCh BPAIlleHHs; KOHCTPYHPOBAaHHE KPOHIITEHHOB 1
BpatieHus. [lnedo cuipl. CrnojkeHHe CHII, NPUIIOKEHHBIX K TBEPIOMY | pacu€r CHJ yIpyrocTH; N3y4eHUe yCTOMYNBOCTH TBEPIOTO Tea,
Teny. LleHTp TskecTH Tena. YCIIOBHS PaBHOBECHS TBEPJOrO Teja. | MMEIOLIETro IUIOIMAAb ONophl. PemeHne pacuéTHBIX 3a/1a4 € SIBHO
YcroitunBoe, HeyCTOHUNBOE, Oe3pa3InuHOE paBHOBECHE. 3aJlaHHOI U HEsIBHO 3aJJaHHON (PU3NYECKON MOJIEIIBIO C
TexHHuYecKHe yCTPOUCTBA M TEXHOJIOTUUECKHE TIPOLECChl: KPOHIITEHH, | HCHOJIb30BAHUEM OCHOBHBIX 3aKOHOB M ()OPMYJI CTATHUKH.
CTPOUTENBHBIN KpaH, peleTyaThle KOHCTPYKIINH. Pelenne ka4ecTBEHHBIX 33/1a4, TPEOYIOIINX TPUMEHEHUsI 3HAHUN
JeMoHCcTpanum. TI0 CTaTHKE.
YcnoBust paBHoBecHsl. Bunbl paBHOBecHsl. OOBsCHEHHE YCTPOCTBA U MPUHIUIIOB ISHCTBHUS KPOHIITEITHA,
CTPOUTENBHOTO KpaHa, pemeTyaTsIX KOHCTpyKuuil. Onpenenenue
YCIIOBUI NPUMEHUMOCTH MoJieNiel GU3HMIECKUX TeI: aOCOIIOTHO
TBEPIIOE TEIIO.
BeimonHeHne y4eOHBIX 3aJaHNi Ha aHAIN3 MEXaHUUECKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MMOJIOKEHHUHA U
3aKOHOB CTATUKH: YCIIOBHS PaBHOBECHsI TBEPJIOTO Tea
JlabopaTopHbIe 3aHATHS
10. HccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO Tesla, MMEIOIIEro OCh
BpaIlICHHS.
KoncTpynpoBanne 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 IBIDKCHUM IEHTpA | KHHETHYECKOW M MOTEHLUAIBHONW 3HEPIHHU TEJla, MOLIIHOCTH CHJIBI;
Mmacc. VimMiysbe cuiibl 1 I3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAHEHUs | IPOBE/ICHHE OTBITOB 10 IPOBEPKE MPEUIOKEHHON TUIIOTE3bl PH
uMmIyibca. PeakTuBHOE ABMKEeHHEe. MOMEHT UMITyJIbca MATEPHAIbHOW | M3YUYE€HHH PAaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO IBUKEHHUS 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 norpenHocTed. [Tposesienne SKCepuMenTa o

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

CPaBHEHMIO U3MEHEHMS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL,
M3MEHEHHS OTCHIIMAIBHON YHEPTHH TPY>KUHBI C paOOTOH 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
TPaBUTAIMOHHOM IIOJIE OJHOPOTHOTO MIapa (BHYTPH W 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 SHEPTUU.
TexHuyeckue yCTPOHUCTBA M TEXHOJOTHUECKHE MPOLECCH: TBUKCHHE
pakeT, BOJOMET, KOTep, MPYKUHHBIA MHCTOJIET, THPOCKOI, (PUTypHOE
KaTaHHE Ha KOHbKaX.

JemoncTpanuu.

3aKoH COXpaHEHHs HMIyibca. PeakTMBHOe IBIKeHHe. V3MepeHue
MOIITHOCTH CHIIBL. VI3MeHeHre YHepTHH Tella IIPU COBEPIICHUN paOOTHI.
B3auMHble npeBpallileHuss KUHETUYECKOM M NOTEHUUANbHOU 3HEPTUil
MY IEHCTBUU HA TEJIO CHJIBI TSDKECTH M CUJIBI ynpyrocT. CoxpaHeHue
SHEPIrHHU IPU CBOOOTHOM MAJICHUU.

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

Habnronenune n 00bsICHEHNE PEAaKTHBHOTO ABIDKEHHS.

Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 3a/IaHHOW U HESABHO 3aJaHHOU
(U3UYECKOI MOJICNIBIO C HCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyIT MEXaHUKH.

PerieHue kauecTBEHHBIX 33714, TPEOYIOIIUX MPUMEHCHUS 3HAHUN
10 MEXaHUKE.

OO0BsCHeHNE TPUHIIAIIOB NeHCTBUS BOJOMETA, KOIEpa,
MPY>KHHHOTO MHCTOJIeTa, TUpocKomna. OObICHEHHUE ABIKCHHS
paxeT, GUrypHOTO KaTaHUs Ha KOHbKaX. OnpeneneHue yCIoBHA
MIPUMEHUMOCTH MoJielell ((U3UYecKiX Tel U IpOIeccoB (SBICHUI):
a0COITIOTHO yIIPyroe u abCOMOTHO HEYIPYToe CTOIMKHOBEHHS.
BrimotHeHe yueOHBIX 3aIaHUIT HA aHAJIH3 MEXaHUIECKUX
MIPOLIECCOB (SIBIEHUH) C UCTIONB30BAHUEM 3aKOHOB COXPAaHEHUS B
MCXAaHUKE: 3aKOHBI COXpaHeHI/IH I/IMl'[yJ'Ibca nu MeX&HH‘IeCKOﬁ
SHEPIUH, CBS3b PaOOThI CHIIBI C U3MECHEHHUEM MEXaHUYECKO
JHEPTUH Tena.

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

HpaKTI/I‘IGCKI/Ie 3aHATHA

13.

CpaBHMBAaTh H3MEHEHHMS WMITyJbCa Tela C UMIIYJIBCOM CHIIBL.
CpaBHEHHE W3MEHEHHUS MTOTEHINAIBHON YHEPTUHU NPYKUHBI ¢ paboToil
CUJIBI TPEHUSL.

JlaGopaTopHbIe 3aHATHS

14.

W3mepenue uMilynbca Tena o TOpMO3HOMY ITyTH.

V3mepenue CUITBI TATH, CKOPOCTH MOJIENH 3IEKTPOMOOIIS U MOIIIHOCTH
CHUJIBI TSTH.

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

Pa3n

e 3. Moaexkyasipaasi Gu3MKa ¥ TEPMOAUHAMHUKA

3.1

OCHOBBEI
MOJIEKYJISPHO-

6/2

Ypok

15.

OCHOBHBIE TIOJOXXEHHUS MOJIEKYISIpHO-KHHeTH4eckoil Tteopru (MKT),
ux ombITHOe obOocHoBaHme. J(uddysusa. BpoyHOBckoe IBHXKEHHE.

IIpoBenenue n3MepeHuil mapaMeTpoB rasa, IPoBEICHUE
HCCIeJOBaHNH 3aBUCHMOCTEH (DM3MYECKUX BEJIIMUUH U OTIBITOB 110
MPOBEPKE NPEINIOKECHHON FUIOTE3b! IPU U3YUEHUU YCTaHOBJICHUS
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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 Mojeneil. Macca u pasmepbl MOJIEKYHI
(aromoB). Konmnuectro Bemmectsa. [ToctostHHas ABOraapo.
TexHIMUECKHE YCTPOICTBA U TEXHOJOTHIECKHE MPOIECCHI: TEPMOMETD,
OGapoMeTtp, oTydeHIe HaHOMaTEePHAJIOB.

JeMoHcTpanuu.

Mopnenu IBWKEHUS 4YacTUI[ BeliectBa. Mojenb OpOYHOBCKOTO
JBIDKCHUS. BHUICOPONIMK C 3aMUChI0  PEaTbHOTO OPOYHOBCKOTO
nBikeHus. nddy3ns KunKocTe.

16. kaxa Ttemnepatyp Llemscmsa. Mopens waeampHOrO Tra3a B
MOJIEKYJISIPHO-KHHETHIECKOM TEOpPHM: YaCTHIBI Tra3a JABHXKYTCS
Xa0THYECKH U HE B3aMMOJCHCTBYIOT APYT C IPYTOM.

TexHnYecKre ycTpoiicTBa M TEXHOJIOTHIECKUE TIPOIIECCHI: TEPMOMETD,
6apoMerTp, MoJIydeHHEe HAHOMATEPHUAIOB.
JemoHcTpanuu.
Mounens oneita llltepHa. ITputsikeHue MOIEKyJI.
17. YpaBaenue MenzaeneeBa-Knametipona. AOcomroTHass TemImeparypa

(mkanma temmeparyp KenpBmua). 3akon Jlanprona. M3omporecchl B
U/IealIbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM BemecTsa. I'paduaeckoe
MPE/ICTaBICHUE HM30MPOIECCOB: M30TEPMa, M30X0pa, m3obapa. CBsi3b
MEXKIy  JaBICHHEM M  CpeAHEH  KHHETHYECKOM  DHeprueu
MOCTYNATENbHOIO TEIUIOBOIO JBIKEHHUsSI MOJEKYNI HJEallbHOrO rasa
(ocHOBHOE  ypaBHEHHME  MOJEKYJSIPHO-KMHETHYECKOH  Teopuu
H/I€aTBHOTO rasa). CBs13b a0CoIIOTHON TeMIepaTypsl
TEPMOJIMHAMMYECKON CUCTEMBI CO CPEIHEH KUHETUYECKOW JHEpruei
MOCTYNATEeIFHOTO TEIJIOBOTO JBIKEHHS €€ YaCTHIL.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMYECKHE IPOLECCHI: TEPMOMETD,
6apomerp, Moay4eHHe HAHOMATEPHUAJIOB.

JemoncTpanuu.

Mozenn KpHCTaJUIMYECKHX pemeTok. HabmroneHne u ucciieoBaHue
U30TPOLIECCOB.

TEIJIOBOI'O PABHOBECHS U U30IPOLIECCOB B ra3ax.

Omnpenenerne abCOMIOTHBIX U OTHOCHTEIBHBIX TOTPEITHOCTEH
n3MepeHuit pr3nyecknx BenuarH. OLeHKa TPaHul] IO PEITHOCTEH.
DKcIIepUMeHTaIIbHAS IPOBEPKA YPABHEHUS COCTOSHIS HICATHLHOTO
raza. Msyuenue Moeneii: ABMKEHHS YaCTHL] BELLIECTBA,
OpoyHOBCKOTO IBIKEHUS, onbITa LlITepHa, KpHCTAIITHYECKIX
PELIETOK.

Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 33JIaHHOM U HESBHO 3aJlaHHOU
(b13UYEeCKOi MOZENBIO C UCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
bopMyn MoNeKyIsIpHOH (HU3NKH. Pemenne kauecTBeHHBIX 3a/1a4,
TpeOYIOIMX MPUMEHEHHS 3HAaHUH TI0 MOJICKYJISIPHOH (hU3HKe.
OOBsicHEeHHe yCTpOIicTBa U MPUHIMIIA IEHCTBUS TEPMOMETDA,
b6apomerpa. OObsICHEHIE TTOTYICHNS HAHOMATEPHUATIOB.
OmnpenencHue yCIOBUI IPAMEHIMOCTH MOJIeNeil (pU3HYecKIX Tel
U TIPOLIECCOB (SIBICHUM): MOZETeN ra3a, >KUIKOCTH U TBEPIOTO
(KpHCTAIDTMYECKOT0) TeNa, HASATFHOTO Ta3a.

BrimonHeHMe yueOHBIX 3aIaHUil Ha aHAJIN3 TETUIOBEIX MPOIIECCOB
(ABJICHMIA) C MCIIOIB30BAaHHUEM OCHOBHBIX MmosioskeHnidt MKT n
3aKOHOB MOJICKYJIIPHON (DPU3UKHU: CBSI3b NABJICHUS HICATFHOTO Ta3a
CO CpeaHEN KMHETUYECKOU YHEPTUeil TEII0BOrO JBUKCHUS U
KOHIIEHTpAIEeH ero MOJIEKYJI, CBsI3b TEMIIEpaTyphl BELIECTBA CO
CpelHE! KHHETUYECKOU YHEPrUel TEIII0BOTO ABUKEHUS €TI0
YaCTHII, CBS3b JABJICHUS HJICAIFHOIO Ta3a C KOHIIEHTpaIeH
MOJIEKYJI U €r0 TEMIIEpaTypoOil, ypaBHeHUE MeHneneeBa—
Knaneiipona

JlabopaTopHbIe 3aHATHSI

18.

HWccnenoBanme mporecca yCTAaHOBICHHUS TEIUIOBOTO PaBHOBECHS IPH
TEIJIOOOMEHE MEXXAY ropsdell 1 X0JI0JHOH BOJOH.

N3ydenne n3oTepMIUecKoro mpoiecca (PeKOMEHI0BaHO
WCTIOJIb30BaHue IUPPOBOI TabopaTopun).

W3ydenue n3oxopHOro npouecca.

Wzyuenne nzobapHOTro npouecca.

IIpoBepka ypaBHEHHS COCTOSIHHUSL.
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3.2

TepMmoanHamuka.
TemmoBric MalTUHEL.

4/2

Ypoxk

19. Tepmonunamudeckas (T/) cucrema. 3anaHue BHeUIHUX yciaoBuil nis | VM3MepeHue yaenbHOHN TEIUIOEMKOCTH PAa3HBIX BEIECTB, UX
TEPMOJAUHAMMYECKON CUCTEMBI. BHEIIHNE ¥ BHYTPEHHHE NMApaMETPhL. | cpaBHEHHE, MPOBEAECHHE UCCIEN0BAHUIM 3aBUCUMOCTEH
HapaMeTpLI TepMOL[HHaMI/I'{eCKOﬁ CHUCTEMbl KaK CpE€AHUEC 3HAUYCHUA (1)I/I3I/IlIeCKI/IX BEJIUYHUH U OIIBITOB I10 MIPOBEPKE HpCZ[HO)KeHHOﬁ
BCITHYHH, ONIUCHIBAIOLIMX €€ COCTOSHUE HA MUKPOCKOTIHYECKOM YPOBHE. | ryrioTesl Py H3yYeHHH MPOLECCOB TEIIOOOMEHA 1 aMaGaTHOro
HyneBoe Hauano TEPMOJMHAMHUKH. CaMmomnpou3BosIbHas peraKcanus npotecca. ONpeiescHIe aGCOMOTHBIX M OTHOCHTEBHBIX
TEPMOIMHAMHIECKOH CHCTEMB K TETLIOBOMY PaBHOBECHIO. Monens | OrpeHOCTel MIMepenHit pu3mueckix e, ONeHKa TPAHHIL
UZEaTbHOIO Ta3a B TEPMOJUHAMUKE - CHCTEMA YPABHEHUI: ypaBHEHUE S M3vaCHIe B3ANMOCES3H SHEDIHH
MengeneeBa-Knaneilposa 1 BbIpakeHHE Uil BHYTPEHHEW SHEPruu. TTOTPEIHOCTEH. ¥I3YH N P
Ycnosust IPUMEHUMOCTH 3TOM MOJENHN: HU3Kasi KOHIEHTPALUS YaCTHIL, Me)KMOHeKvyMpHOFO B3AUMOMICHCTBHA 1 TeMl}epaTprI KHICHHA
BBICOKHE TeMIIepaTyphl. Bbipakenme i BHyTpeHHedl omeprum | KHAKOCTEH. Wzyuenue TfHJ'IOBLIX JBUTATENEeH C UCIOIB30BaHUEM
OTHOATOMHOTO HIeabHOTO ra3a. Kpasucratiuueckue U HecTatuueckue | KOMIBIOTCPHBIX MOACTICH.
MPOIECCHL. DeMeHTapHas paboTa B TepMoaMHaMuke. Boramcrnenme | VICCICNOBaHHME PAa3HBIX CIOCOOOB H3MCHECHHS BHYTPCHHEH
paboTsl 1o rpaduKy mporecca Ha pV-guarpamme. Temnonepenaya kak | SHEPruu. PenieHne pacy€THBIX 3a/1a4 € ABHO 3a/[aHHOM U HESIBHO
crnoco® M3MEHEHHs BHYTPEHHEH OSHEPrUM TEPMOJMHAMMYECKON | 3aJaHHOM (PM3HUUYECKOH MOJENBIO
cucTeMbl 0e3 cosepiieHus paboTsl. KoHBeknus, TEMIONPOBOAHOCTD, | C HCIOIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYI MOJICKYJISIPHO#
H3JIy4YCHUC. KonuuectBo TemuioTel. TemnoeMKOCTh Tela. yI[eJ'IbHaH u (1)1431/11(1/1 1 TEPMOJUHAMUKH.
MOJIpHas TEIIOGMKOCTH BelleCTBa. YpaBHeHHe Maiiepa. YenbHas | Penrenne kaueCTBEHHbIX 337134, TPEOYIOUINX TPHMEHEHNs 3HAHUIH
TEIUIOTA CrOpPaHMs TOILIMBA. PacyeT KONMYeCTBa TEIUIOTHI IIPU | o MOJIEKYJIIPHOH (PH3HKE U TePMOIUHAMIKE.
Temonepeate. [onarie 06 annabatHom npomecce. OObsicCHEeHHE YCTPOMCTBA U MPHUHIIMIIA JCUCTBHS XOJIOANIbHUKA,
TexHuueckue  ycTpoiicTBA M TEXHOJIOTMYECKHE  NPOLECCHI: .

N .. | KOHAMUIIMOHEPa, TU3eIbHOT0 U KapOIOpaTOPHOTo ABUTaTeNeH,

XOJIONWIBHHAK, KOHIULIMOHEp, JAW3ENBHBIA ¥  KapOIOpaTOpHBIN .
JBHUTATENM, TapoBas TypOWHA, MOJY4YEHHE CBEPXHU3KUX TEMIIEPaTyp, NapoBOi TypOHHEL
yTHIN3ausg "TEIUIOBBIX" OTXOJOB C HCIHOJIb30BAHUEM TEIJIOBOTO OObsicHeRMe MOMTyUeHHS CBEPXHU3KHX TEMIEPATYP, YTHIN3ALHH
HAacoca, YTHIM3AIHMA OHOOPTAHHYECKOro TOIUIMBA Uil BbhipaboTky | «TCTVIOBBIX» OTXOJIOB C MCTONB30BAHUEM TEMIOBOTO Hacoca,
"TEILIOBOH" 1 3JEKTPOIHEPIUH. yTHIN3aMy OMOOPTaHWYECKOTO TOTUIMBA [ BBIPAOOTKH
JIeMOHCTpAIHH. «TEIUIOBOW» M DNIEKTPOIHEPTUH.
M3MeHeHHe TeMmmepaTypsl ITIpH  aaMabaTHuecKOM —paclIMpeHHH. | BBINONHeHHe y4eOHbIX 3a/laHui Ha aHAIIM3 TEIUIOBBIX MPOLECCOB
BozaymHoe oranBo. CpaBHEHHE YC/IBHBIX TEIUIOEMKOCTEH BeliecTB. | (SBJICHHI) C MCIIOIb30BaHHEM OCHOBHBIX nosioxeHnit MKT u
Crnioco0bl n3MEHEHNsI BHYTPEHHEH SHEprun 3aKOHOB MOJICKYJIIPHON (PU3UKU ¥ TEPMOTUHAMHKH: TICPBBI 3aKOH

20. Buytpennss sneprus. KosmuecTBo TemioTsl M paboTra Kak Mepbl | TCPMOAMHAMMKH, 3aKOH COXPAHCHUS SHEPIHH B TEIIOBBIX

M3MEHEHHs BHYTPEHHEH OJHEPrMHM TEPMOJMHAMHYECKOW CHCTEMBI.
Bropoii 3akoH TepMOJAMHAMHUKHU JJIsI PABHOBECHBIX MPOLECCOB: YEPE3
3aJJaHHOE PAaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKON CHCTEMBI
MPOXOIUT EIWHCTBEHHas anuabarta. AOCOJIOTHAas Temmeparypa.
BTopoil 3ak0OH TEpPMOJUMHAMMKHM Ui HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXKHO TIepelnaTh TEIIOTy OT Oojiee XOJOJHOTO Tena K Oojee
Harperomy 6e3 kommeHcanuu (Kiaysmyc). Heo6paTiMocTs mpupoTHBIX
nponeccoB. MaxkcumansHoe 3Hadenne KIIJ[. Iluxn  Kapso.
OKOJIOTMYECKNE AaCHEKThl HCIIOJIb30BAHHUS TEIUIOBBIX JBHTraTeleH.
TermoBoe 3arpsi3HEHNE OKpYXKaIoel cpepl.

nporieccax. Mcnons3oBanue IT-TexHOIOrMH Mpu pabote ¢
JIOTIOTHUTEIHHBIMA UCTOYHUKAaMHU HH(POPMAIIHHU TI0 TEME, HX
KPUTUYECKHM aHaIU3 U OLEHKA JJOCTOBEPHOCTH.

AHamms u OILICHKa HOCJ’[C}ICTBI/Iﬁ HUCIIOJIB30BAaHUA TCIIJIOBBIX
JIBUTATEJIeH M TETJIOBOTO 3arpsS3HEHHS OKPYIKAIOIIEH cpebl C
MO3UIUH SKOJIOTHYECKON O€30MMaCHOCTH; IPEACTABICHUN O
panuoOHAJIBHOM IIPHUPOIOIIOJIBE30BaHUN (B IIPpOLECCE MOATOTOBKH
COOOIICHU, BBITIOJTHEHUH IPYIIITOBBIX IPOCKTOB)
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TexHuueckue  yCTpOWCTBA M TEXHOJOTHYECKHE  IPOIECCHI:
XOJOAWIHHUK, KOHIWUIIMOHEp, IU3eNbHBIH H  KapOIOpaTOpHBII
IBUTATENN, apoBas TypOMHA, IOydYeHHE CBEPXHU3KHUX TEMIIEPATyp,
yTHam3anus "TEIDIOBBIX" OTXOJOB C HCIIONB30BAaHHEM TEILUIOBOTO
Hacoca, YTWJIM3AIUS OHOOPTaHHYECKOTO TOIUIMBA ISl BHIPAOOTKH
"TermoBoi" 1 3JIEKTPOIHEPTHUU.
JeMoHcTpanuu.

HccnenoBanue aauabaTHOTO —Tpolecca.
TETUIOBBIX JIBUTATENEH.

KOMHLKOTepHLIe MOACIN

JlabopaTopHBIE 3aHATHS

21. W3mepenne yaenpHOH TeIIOeMKOCTH.
HccnenoBanue mpoiiecca OCTHIBAHUS BEIIECTBA.
HccnenoBanue aquadaTHOTO mporecca.
H3y4yeHnue B3aMMOCBSI3H SHEPTHU MEXKMOJICKYIJIIPHOTO
B3aUMOJECHCTBUS U TEMIIEPATY Pl KUIICHUS KUJKOCTEH.
3.3 | ArperaTHsie 6/2/2 | Ypoxk
COCTOAHMA 22. IMapooGpa3oBaHue U KOHAeHcamys. Vicapenye u kunenue. YaembHas | HaGmromeHne cBOMCTB HACHIIEHHBIX MIAPOB, MAIBIX Ae()OpMalHii,
BemecTsa. PazoBbie TeroTa mapoobpasoBanus. HackllieHHbIE M HEHACHINIEHHBIE IAaphl. | IpoBeJeHHE KOCBEHHBIX H3MEPEHMIl yIeIbHOM TeIIOThI
HEPEXOIBL. KayecTBeHHAs 3aBMCMMOCTH IUJIOTHOCTH M JaBJEHHUS, HACBHIEHHOTO | iaBieHHs JIba, A6COMIOTHOM BIaXKHOCTH BO3LYXA,
napa OT TeMIlepaTyphbl, UX HE3aBHCUMOCTh OT 00beMa HACHIIIEHHOTO K03((PHLIEHTa I0BEPXHOCTHOTO HATSHKEHNUS, MOy it FOHra.
napa. 3aBUCUMOCTb TEMIEPaTyphl KUIIEHHS OT JaBJICHUS B KUIKOCTH. I3yuenHe 3aKOHOMEPHOCTEH HCTIAPEHHS U KHITEHUs KUIKOCTEH, B
BraxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJbHAS BIaYKHOCTb. TOM UHCITe KHIEHHS! [IPH TIOHHKEHHOM JARITCHHH, HATPEBAHNS H
TexHuyeckue yCTpOHCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KHUIKHE o
KpHCTATTEL, COBpEMEHHbIE MATEpUATH, IIABICHIA KPHCTAILIITIECKOTO BEIECTBa, KAMUIAPHLIX ABIICHNI,
JlemoHcTpatMu. cMmaunBaHus. [IpoBeieHre ONBITOB ¢ MBUTLHBIMH IIEHKAMU.
TennoBoe pacmmpenne. CBONCTBa HAchINEHHBIX MapoB. Kumnenwe. HCCH_.eHOBaHHe MOZeIH HeHI’IOTOHVOBCKOH KHKOCTH. ljemeHHe
Kunenne TIIpH IIOHMKEHHOM JABICHHH. Usmepenne cunpr | PACICTHBIX 3alad C ABHO 3a/laHHON N HESBHO 3a/TAHHON
MOBEPXHOCTHOTO HATsDKeHUSA. OTMBITHI ¢ MBUIBHBIMHA — TUIGHKAMHU. (pM3HIECKOIi MOJIENBIO € HCTIOJIE30BAHNEM OCHOBHBIX 3aKOHOB U
CmaunBanve. Kamumiapuble spieHus. MoJeqd HEHBIOTOHOBCKOH | POPMYII MONEKYIAPHON (GU3NKK M TEPMOMHAMUKH.
xuarocTH. CriocoObl U3MEPEHHs BIaKHOCTH. Peurenne kayecTBEHHBIX 33124, TPEOYIOMINX TPUMEHEHHUS 3HAHUN
0 MOJIEKYJISIPHOU (pU3UKE M TEPMOJHHAMHUKE.
23. Kpucramnmueckue u amopdubie Tena. AHu3oTponus cBoiicTB | OObsCHEHHE OCHOBHBIX IPUHIUIIOB CTPOSHHS KUAKUX

KpuctawioB. IlmaBieHne u KpUcCTaUTM3aIMsl. YjAelnbHas TemjoTa
miasienus. Cyomumanus. ledopmanuu TBepaoro tena. Pactsokenue u
cokatue. Chur. Moayne IOnra. Ilpenen ynpyrux nedopmanmii.
TemoBoe pacumMpeHue XHUIKOCTEH M TBEPAbIX Tel, O00bEMHOE W
JMHEHHOE paciIupeHre. AHTapMOHU3M TEIUIOBBIX KOJeOaHWi JacTuiy
BEILlECTBA KaK IPHUYMHA TEIJIOBOTO paclIMpeHHs Tel (Ha KaYeCTBEHHOM

YPOBHe).

KPHUCTAJJIOB, IOJTY4YEHHUS COBPEMEHHBIX MaTepHuajoB. OnpeneneHue
YCIOBHH IPUMEHUMOCTH MoJelneil pU3ndecKux Tel U IPOIecCoB
(sBrIeHMI): MOzeNeH rasa, >KUIKOCTH U TBEPJOTO
(KpUCTAINTMYECKOT0) Tela, UIealbHOro Tasa.
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TexHu4yeckne yCTPOWCTBA W TEXHOJOTHYECKHUE TIPOIECCHI: KUIKHE
KPHUCTAJUIBI, COBPEMEHHBIE MaTepHAIBL.

JemoncTpanuu.

HccrnenoBanne HarpeBaHU U IUIABICHUS KPUCTAIIMYECKOTO BEIECTBA.
Bunsr nedopmariii. Habmronenne Mansix gedopMamui.

24,

VYpaBHeHHe TemoBOoro Oamanca. [lOBEpXHOCTHOE  HATSHKCHUE.
KoaddunreHT NoBepXHOCTHOTO HaTsOKEeHUsS. KanmwuispHBIC sBICHUS.
JlaBieHue Moja HCKPUBIECHHOW MOBEPXHOCTHIO XUAKOCTU. Dopmyna
Jlamnaca.

TexHuyeckue yCcTpoHWCTBA M TEXHOJOTMYECKUE IPOLECCHL KUAKUE
KpUCTAJIJIbl, COBPEMEHHBIE MaTEPUAIIBI.

JemoHcTpanuu.

OnbIThI ¢ MBUIBHBIMY IUIEHKamMH. CMaunBanue. KanumsipHele siBIeHUsL.
Mopnenn  HEHBIOTOHOBCKOW  JKHAKOCTH. CrmocoObl  HM3MEpeHus
BJIQXKHOCTH.

BrimonHeHne y4eOHbIX 3ajaHui Ha aHaJIU3 TEeTJIOBBIX IPOLIECCOB
(s1BNIEHMIT) ¢ UCTIONIB30BaHHEM OCHOBHBIX ojoxeHnid MKT n
3aKOHOB MOJIEKYJISIPHON (PM3NKN M TEPMOJUHAMUKH: CBSI3b
JIaBJICHUS UJCaIbHOTO Ta3a C KOHIIEHTpaLueil MoJIeKy U ero
TeMIiepatypol, ypasHenue MenzaeneeBa—Knaneiipona, nepBoli
3aKOH TEPMOJUHAMHKH. PaboTa B rpynmax npu o0CyXIeHUH
BOIIPOCOB MEXKITPEAMETHOTO XapakTepa (Hampumep, o TeMe
«Temmoo0MeH B )KUBOH TIPUPOICH)

[IpakTrueckue 3aHATUL

25.

HCCJ’IG,I[OB&TB 3aBUCHUMOCTH z[e(bopMauI/m PE3NHOBOT'O 06pa3ua oT
HpHHO)I(eHHOﬁ K HCMY CHIJIBI.

JlabopaTopHbIe 3aHATHS

26.

N3mepenue ynenbHOM TEIUIOTHI TUIABJICHUS JIbA

W3mepenne abCONMFOTHOM BIaKHOCTH BO3/IyXa M OIIEHKA MAaCCHI IIAPOB B
MOMEILEHUH.

N3mepenne kodpGUIIEeHTa TOBEPXHOCTHOTO HATSIKCHHS.

Msmepenue monyis FOura.

Pa3znen 4. DaexkrpoamHaMuka.

4.1

DNIeKTpUIECcKoe
ToJe.

10/4/2

Ypok

27.

DneKTpu3aus Tell U ee MPOSBICHU. DIEKTpHUecKuii 3aps. [IBa Buga
EKTPUIECKUX 3aps/IoB. IIpoBoHUKH, JUDIIEKTPUKH u
MOJYIPOBOJHUKH. JIEMEHTApHBIN 3IEeKTPHUYECKUI 3apsa. 3akoH
COXpaHEHMs JJIEKTPUYECKOro 3apsja. BzamMoneiicTBue 3apsiioB.
Toueunsle 3apsapl. 3akoH Kynona. Dnekrpuueckoe nose. Ero neiictsue
Ha SJICKTPUUYECKHE 3apsiIbl.

TexHuueckue  ycTpoiicTBA U TEXHOJIOTMYECKHE  NPOLECCHI:
3IEKTPOCKOII, MNEKTPOMETP, IAEKTPOCTATUIECKAS 3AIUTA, 3a3EMIICHUE
3NEKTPOIIPUOOPOB, KOHAEHCATOPEI, TeHepaTop Ban ne 'paada.
JemoHcTpauu.

YCTpoHCTBO ¥ IPUHIIUIT IEHCTBUS DJIEKTPOMETPA. DIESKTPUIECKOE MMOJIe
3apsOKEHHBIX IIAPUKOB. OJIEKTPUYECKOE TII0JIE JIBYX 3apsKCHHBIX
TUTACTHH.

IIpoBeneHue KOCBEHHBIX U3MEPEHUH U OIIBITOB I10 IIPOBEPKE
IIPENJI0KEHHON TMIIOTE3b] IPU U3YUYEHUU B3aUMOIECHCTBUS
3apsKEHHBIX T, 3apsAaa KOHIEHCAaTopa, MOCIeI0BATENBHOTO
COEJMHEHUS KOHIEHCATOPOB.
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28.

HamnpsokeHHOCTh  2yiekTpudeckoro most. [IpoOubrit 3apsa. JInaum
HANPSDKEHHOCTH 3JIEKTpHdecKoro noist. OZHOPOAHOE 3IIEKTPUIECKOoe
mosnie. [loTeHIMAIPHOCTE AIEKTPOCTATHIECKOTO IO Pa3sHOCTH
MOTEHIIMAJIOB W HampspkeHHe. [loTeHmmanpHas SHeprus 3apsna B
3IEKTPOCTATUYECKOM ToJie. [IoTeHInan 3JIeKTPOCTaTHIECKOTO ITOJIS.
CBs3b  HamNpSOKEHHOCTH TIONII W PA3HOCTH TOTEHIMAJIOB  JUIA
3IEKTPOCTATUYECKOTO MO (KaK OAHOPOIHOIO, TaK ¥ HEOJHOPOIHOTO).
TexHuueckue  ycTpoiicTBa U TEXHOJOTMYECKHE  INPOLECCHI:
3IEKTPOCKOII, MNEKTPOMETP, IIEKTpOCTaTUUECKAas 3allUTa, 3a3eMJICHHE
3JEKTPOIIPUOOPOB, KOHAEHCATOPEI, TeHepaTop Ban ne 'paada.
JeMmoHcTpanuu.

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

Omnpeneneane abCOMIOTHBIX U OTHOCHTEIBHBIX MOTPEIIHOCTEH
U3MepeHuil pU3NIecKIX BeTHIHH.
OreHKa rpaHyIl HOTPEIIHOCTEH.

29. [Tone Toueunoro 3apsina. ITone paBHOMepHO 3apsxeHHOI cdepsl. [Tone | M3ydenne kapTHH TMHUN HAIPSHKEHHOCTH JIEKTPUUECKOTO MO
pPaBHOMEpPHO 3apsHDKEHHOro Mo o0bemy miapa. [losie paBHOMEPHO | TOYEYHOTO 3apsja, PABHOMEPHO 3apsHKEHHOM cdepbl, paBHOMEPHO
3apsKEHHOU OeckoHe"HOU IIJIOCKOCTH. KapTussl JIMHUI | 3apsDKEHHOTO 1Mo 00bEMY I1apa, PaBHOMEPHO 3apsKEeHHON
HaNpsUKEHHOCTH ATUX TOJNeH M SKBUIIOTEHIMAJBHBIX MOBEPXHOCTEH. | OECKOHEYHOM MIIOCKOCTH U AKBUIIOTCHIIMAIBHBIX IIOBEPXHOCTEH.
IIpoBOgHMKM B 3JIEKTPOCTATUYECKOM II0J€. YCJIOBHE PaBHOBECHS
3apsI0B. Judnexrpuku B 3JIEKTPOCTATUYECKOM ToJIE.

JusnekTpudeckasi IPOHULIAEMOCTD BEILIECTBA.

TexHuueckue  ycTpoiicTBA M TEXHOJIOTMYECKHE  NPOLECCHI:
3IEKTPOCKOTL, INEKTPOMETP, dIEKTPOCTATHIECKAs 3ALUTA, 3a36MICHUE
3NEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paacda.
JemoncTpanuu.

IIpoBOHUKY B 3EKTPUUECKOM HOJIE.

30. OIEeKTPOEMKOCTh  KOHAEHCATOPA. OnexTpoeMKocTh  iockoro | HabmromeHue mpeBpalieHus SHEPTUH 3apsDKEHHOTO KOHAGHCATOpa
KOHJIEHCATopa. B DHEPTUIO U3IYUYEHUs CBETOAUO/a, UCCIIEI0BAaHUE pa3psaa
TexHuyeckue  yCTpOHCTBA M TEXHOJOTMYECKHE  IPOLIECCHL: | KOHIEHCATOpa uepe3 pe3ucrop. M3yueHue 3aBUCUMOCTH

AJIEKTPOCKOTI, 3JIEKTPOMETP, INEKTPOCTATHIECKAs 3aIUTa, 3a3eMIICHHUE
3JIEKTPOIIPUOOPOB, KOHAEHCATOPEI, TeHepaTop Ban ne 'paacda.
JemoncTpanuu.

YerpolcTBO M JeCTBHE KOHAEHCATOpA MOCTOSHHOM M NEpEeMEHHOM
€MKOCTH. 3aBUCHMOCTH BJIEKTPOEMKOCTH IIIOCKOTO KOHJEHCaTopa OT
IUIOLIAJM IUIACTHH, PACCTOSIHUS MEXIy HUMH M JUAJIEKTPUYECKON
MIPOHHUIIAEMOCTH.

ANIEKTPOEMKOCTH TNIOCKOTO KOH/IGHCATOPA OT IO/ IJIACTHH,
PacCTOSIHUS MEKAY HUMHU M JUIJICKTPUICCKON MPOHUIIAEMOCTH.
Perenue pacu€THBIX 3a/1a9 ¢ SIBHO 33JaHHOW M HESIBHO 33JaHHOM
(U3NIECKOI MOJIENBIO C HCIIOTb30BAHAEM OCHOBHBIX 3aKOHOB U
(bopMyIT IIEKTPOCTaTHKH. PellieHne KaueCTBeHHBIX 3a/1a4,
TpeOYIOMIX TPUMEHEHHUS 3HAHAHN 110 3JICKTPOCTATHKE.
OOBsCHEHNE YCTPOMCTBA M MPHUHITAIIA ASHCTBHS SIEKTPOCKOTIA,
ANIEKTPOMETPA, KOH/IEHCATOPOB, TeHeparopa Bau ne ['paada.
OO0bsicHeHne PabOTHI IEKTPOCTATUIESCKON 3alTUThI, 3a3EMJIICHHSI
anekTponpruoopoB. OnpeneseHne yCIOBUH MPUMEHUMOCTH
Moeneil PU3NIeCKUX Tel: TOUSUHBIN 3apsii, OJTHOPOIHOE
ANIEKTPUUYECKOE MOJIE.
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31.

[TapannensHoe coenuHEHHWE KOHIAEHCATOpoB. llocnmenoBaTenbHOE
COEIMHEHNE KOHJCHCATOpPOB. JIBIKCHHE 3apsDKCHHOW YacTHIBI B
OJTHOPOJTHOM JIEKTPHUIECKOM IIOJIE.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IPOLIECCHI:
3JIEKTPOCKOTI, 3JIEKTPOMETP, 3JIEKTPOCTATHIECKAs 3aIUTa, 3a36MIICHHE
3NEKTPOINIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paada.
JeMoHcTpanuu.

OHeprust AEeKTPUYECKOro MO 3apsKEHHOTO0 KOHEHcaTopa. 3apsaaka
U pa3psiika KOHJEHcaTopa uepe3 pe3ucTop.

BrmosHeHne yueOHbIX 3a1aHHil Ha aHAIU3 JIEKTPUIECKUX
HPOLECCOB (SIBJICHHUI) C UCIIONB30BaHUEM OCHOBHBIX ITOJIOKCHUH U
3aKOHOB JICKTPOIMHAMUKH: 3aKOH COXPAaHEHHS IEKTPHIECKOTO
3apsza, 3aKoH KysioHa, HOTEHINAIBHOCTE 3JIEKTPOCTATHYECKOTO
TI0JIS1, IPMHIIMI CYNEPIIO3HIIMN MICKTPUIECKHUX MOJICH.
Ucnonp3oBanne I T-TexHoMOTHIA IPpH pabOTE € TOTONHATEIEHBIMU
MCTOYHHMKaMH MH(OpMAILINY 10 TEME, UX KPUTHUECKUH aHaIU3 U
OLICHKA JOCTOBEPHOCTH

IIpakTuueckue 3aHATUSL

32.

Habmronate mpeBpamieHust SHEPrUM 3apsHKEHHOTO KOHIEHcCAaTopa B
9HEPTUI0 U3ITy4eHHsl CBETOHO/A.

JlabopaTopHbIe 3aHATHS

33. Ot1eHKa CHIT B3aUMOJICHCTBHS 3apsKEHHBIX TEI.
34. W3y4eHnue nporekaHus TOKa B LIENH, COJEPKaLIe KOHIEHCATOP.
Pacnpenenenne pasHOCTH MOTCHIATIOB (HANPSDKEHNUS ) IPU
MIOCJICI0OBATEILHOM COSANHEHNUH KOHJCHCATOPOB.
HccnenoBanue pa3psiia KOHAEHCATOPA 4ePe3 PE3UCTOP.
4.2 | IlocTostHHBIH 14/8/4 | Ypok
NCKTPHHACCKHIH TOK. 35. Cuna Toka. IlocTosiHHBIH TOK. Y CIIOBHS CYIIECTBOBaHMSA MOCTOSHHOTO | IIpoBeneHHe IpsAMBIX U3MEPEHUI CUIIBI TOKA M HAIPSKESHNUS,
Tokn B pasiTHIHbIX anekTpuueckoro Toka. Mcrounuku toka. Hanpspxkenne U u O/IC. 3akoH | KOCBEHHBIX U3MEPEHUH yaeabHOro conportusienus, O/1C u
cpelax. . Owma a71s yqacTKa LeTH. BHYTPEHHETO CONPOTUBIICHUS HCTOYHHKA TOKA, IPOBEICHHE
DINEKTPIreCKHit TexHHUECKHe yCTPOMCTBA U TEXHOJOTHYECKHE MPOLIECCHI: aMIIepPMETp, | MCCIEOBaHUM 3aBUCUMOCTEH (PU3NIECKUX BEITMUUH U OTBITOB IO
TOK. YCnoBus BOJIbTMETP, PEOCTAT, CYETUHK JIEKTPUIESCKON SHEPTHH. MPOBEPKE NPEIOKEHHON TUIIOTE3bI IIPU U3YUCHHH LeTIel
CYMECTBOBAHNA JeMoHcTpanum. MOCTOSTHHOTO TOKa.
SJIEKTPHHCCKOTo 3aBUCHMOCTh CONPOTHUBIICHHS IWJIMHAPHYECKUX IPOBOJHHUKOB OT | PeleHne kauecTBEHHBIX 3a/a4, TPEOYIOMNX MPUMEHEHHS 3HaHNI
TOKa. HoToummKn JUIMHBI, TUIOIIAAX TIONIEPEYHOTO CEUCHHUS ¥ MaTepHara. 1 3aKOHOB ITOCTOSTHHOTO TOKA.
Toxa. Crna Toka. OOBsicHEeHHE yCTpOICTBa U MIPUHIIMIIA JEHCTBHS aMIIepMETpa,
TocTosHEEI TOK. BOJIbTMETPA, PEOCTaTa, CUETUNKA HIIEKTPHIECKON SHEPTHH.
36. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME: SIIEKTPUIECKOE
CONPOTHBJIEHHE.  3aBUCHUMOCTh  COIPOTHUBICHUS  OJHOPOIHOTO
MIPOBOTHHKA OT €r0 JUTMHBI U TUIOMIAIN IIONIEPEIHOTO CCUECHUS.
TexHuueckue ycTpoicTBa U TEXHOJOTHUECKUE MPOLIECCHl: aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUHUK IJIEKTPUUECKON IHEPTUH.
JemoHcTpanuu.
3aBUCUMOCTb CONPOTUBJICHUS LMIMHIPUYECKHX IPOBOJHUKOB OT
JUIMHBI, IJIOLIa U MIOTIEPEUHOr0 CEUEHHsI U MaTepHana.
37. YaenspHOE  COMpOTHBIEHME BemiecTBa Pacuer pasBerBieHHBIX | OmpeneneHne aGCOMIOTHBIX M OTHOCHTENBHBIX ITOTPEITHOCTEH

anextpudeckux neneil. [Ipasuna Kupxroda.

I/I3M€peHI/II71 (I)I/I3I/IIJCCKI/IX BenanuuH. O1eHKa T'paHUIL HOFpeIlIHOCTeﬁ.

46




TexHu4yeckne yCTpOMCTBa M TEXHOJIOTHUECKHE TIPOIIECCH: aMIIEpMETp,
BOJIETMETP, PEOCTAaT, CICTUHK ICKTPHUISCKON IHEPTUHL.
JemoncTpanuu.

HccrnenoBanme 3aBHCHMOCTH CHJIBI TOKa OT COTPOTHBICHUS TIPH
MOCTOSTHHOM HAaIpsKEHUH.

N3ydyeHne KOpOTKOTO 3aMbIKaHUS TAJIbBAHUUECKOTO JJIEMEHTA U
OLIEHKA BHYTPEHHETO CONMPOTHBIICHHS. PereHne pacuéTHbIX 3a1aq
C SIBHO 33/1aHHO M HEsIBHO 3aJaHHON (pU3NYECKON MOJIENBIO C
UCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (pOPMYJT OCTOSTHHOTO
TOKa.

38. IlocnenoBarenbHOe,  MmapajulebHOE,  CMEIIAHHOE  COEIUHEHUE
MIPOBOTHHUKOB.

TexHnueckue ycTpoicTBa U TEXHOJOTHUYECKUE MPOLIECCHI: aMIIepMETp,
BOJIBTMETP, PEOCTAT, CIETINK SIEKTPHICCKOH SHEPTHU.
JemoncTpanuu.

HccnenoBaHue 3aBHCUMOCTH CHJIBI TOKa OT CONPOTHBICHUS TIPH
MIOCTOSTHHOM HalpsKEHHH.

39. Paborta anexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MomHocTs | BrimonHeHne y4eOHBIX 3aJaHMil Ha aHATU3 SJIEKTPUIECKUX
3JIEKTPUUYECKOTr0 TOKA. MIPOIIECCOB (SBJIECHUI) C UCIIOIB30BaHUEM OCHOBHBIX MOJIOKECHUH U
TexHHUeCKHe yCTPONCTBA U TEXHOJOTHYECKUE MPOLECCH: aMIIEPMETp, | 3aKOHOB 3JIEKTPOJUHAMUKY: 3aKOHBI OMa JUIsl yyacTKa LenH U A7
BOJIETMETP, PEOCTAT, CUETUYUK ICKTPUUECKON JHEPTUU. 3aMKHYTOH 3JI€KTPUUYECKOH Lieny, 3akoH Jkoynsa—JIeHna.
JemoHcTpanuu.

IIpssmoe m3mepenne DC. KopoTkoe 3aMblKaHUE TaJlbBAHUYECKOTO
JJMIEMEHTa W OIEHKa BHYTPEHHEro compotusieHus. CrocoOs
COCIMTHEHUS HCTOYHHUKOB Toka, DJIC Oarapeii.

40. TemnoBas MOIIHOCTB, BeIAenseMas Ha pesucrope. DJIC u BHyTpenHee | Pabora B rpymnmnax npu o0CyXJICHUH BOIIPOCOB MEXKIIPEAMETHOTO
COIIPOTHBJIEHUE UCTOYHMKA TOKA. 3aKoH OMa JUI NOIHOM (3aMKHYTOH) | xapakTepa (HarmpuMep, 110 TeMe «DIEKTPUUECKHE SBICHUS B
3JEKTPUYECKOH Lenu. HPUPOJE»)
TexHuyeckue ycTpoicTBa U TEXHOJIOTMUECKUE NIPOLIECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CICTUHUK IEKTPHUUECKON SHEPTUHL.
JemoncTpanuu.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/y MOJII0OCAMH HCTOYHHKA
TOKa OT CHJIBI TOKa B IIETIN.

41. MommHocTh BcTOUYHHKA TOKa. KopoTkoe 3ambikanue. KonpeHncatop B

OCIIH IMOCTOAHHOTO TOKA.

TexHuueckue yCTpOUCTBA U TEXHOJOTMYECKUE IIPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK JIEKTPUUECKON JHEPTUU.
JemMoHcTpanuu.

HccnenoBanue pasHOCTH NMOTEHLUAIOB MEKIY IOJIOCAMHM UCTOYHMKA
TOKa OT CUJIBI TOKA B LICIIH.

HpaKTI/I‘ICCKI/IC 3aHATHA

42. I/ICCHe}IOBaTB Pa3HOCTHU MOTCHIUATIOB MEXK Y IMOJIFOCAMH UCTOYHHUKA
TOKa OT CHUJIbI TOKa B IICIIN.
43. I/ICCHGHOBaTL 3aBHCUMOCTH IIOJIE3HOMU MOIIHOCTHU UCTOYHHKA TOKaA OT
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CHJIBI TOKA.

JlabopaTopHbIe 3aHATHS

44, VYBenuueHue npeena u3MepeHust amnepMmerpa (BoJIbTMETPA).
M3mepenne D/1C u BHYTpEeHHETO CONPOTHBICHUS HICTOYHUKA TOKA.

45, HUccnenoranue 3aBucumoct O/]C raibBaHUYECKOTo 3JEMEHTa OT
BPEMEHU NIPH KOPOTKOM 3aMBIKaHUH.

46. HccrnenoBanme CMEIIaHHOTO COSINHEHUS PE3UCTOPOB.

M3MmepeHue yaenbHOro CONpOTUBICHUS IPOBOIHUKOB.

47. IIpodeccnoHaILHO OPMEHTHPOBAHHOE CO/IEP/KAHHUE: HCCIEIOBAHUE

3aBHCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIS JIaMIIbl HaKaJTUBaHHUS.

4.3 | Toku B pa3sIHIHBIX 81212 | Ypoxk

cpenax. 48. OnekTpuyeckass MPOBOAMMOCTh Pa3NIMYHBIX BEIIECTB. ONEKTpoHHas | IIpoBeneHMEe KOCBEHHBIX U3MEPEHUN U UCCIEN0BAaHUN

HOPOBOJMMOCTh TBEPABIX METAIUIOB. 3aBMCHMOCTH CONPOTHBICHHUS | 3aBUCUMOCTEN MEXIY (PU3MYECKUMU BEIUUMHAMU TIPH U3YUECHUH
METAJUIOB OT TeMIeparypsl. CBEpXIPOBOIUMOCTE. MPOIECCOB MPOTEKAHMS DJICKTPUIECKOI0 TOKAa B METaIIaX,
Texnuyeckue — yCTpOHMCTBA ~ M NPAKTHYECKOE  MPUMEHEHME: | 3jekTponnTax M IOMYIPOBOIHUKAX. ONpeneIeH e aGCOMOTHEIX 1
ra30pasps/iHbIC JlaMIibl, SJICKTPOHHO-JTyHCBas TPYOKa, | orpockTensHBIX norpemHocteil u3sMepenuil pU3NIECKUX BEIUYUH.
HOIYIIPOBOJHUKOBLIE NPUOOPBL:  [HOA, TPAH3UCTOP, (OTOAUOL, OueHka rpanuIl norpemHocTeii. Habmoaenue 3nexTponsa,
CBETOJMO/I, TaIbBaHHUKa, pa)MHUPOBAHHE ME/IH, BHIIUIABKA aJlFOMUHHUS, W3yUEHUE 1 0OBICHEHHE POBOIAMOCTH HIEKTPOJIHTOB,
JICKTPOHHAA MUKPOCKOTIHL. JKCTIEPMMEHTATBHOE H3yUeHHe 3aKOHOB dJIeKTposu3a dapases.
HemoncTpaumy. CHsATHE BOJIBT-aMIICPHOM XapaKTepUCTUKU AUOJA.
3aBHCUMOCTb CONPOTUBJIEHUS METAIIIOB OT TEMIIEPATYPBHI. CpaBHeHH e MPOBOMMOCTH METAIIOB H TIONYIPOBOIHHKOB.

49. OnekTpudeckuii TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX IYYKOB. | M3yueHMe HCKPOBOTO pa3psAfa M HPOBOIMMOCTH BO3IyXa.
Monynposonnuku. CoOcTBeHHass ©  TIPUMECHas MNPOBOAMMOCTH | Perenue pacy€THBIX 3aJ1a4 € SIBHO 33JaHHOM U HESIBHO 3aJIaHHOM
nosynposojHukoB. CpoiictBa p-n-nepexona. IlomynpoBogHuKoBbIE (U3NIECKO MOJICNBIO C HCITOTF30BAHUEM 3aKOHOMEPHOCTEH
IPHOOPEL. HMOCTOSIHHOTO TOKAa B Pa3JIMYHBIX cpejlaxX. Pelenne kauecTBEHHbBIX
TexHuueckue YCTpPOWCTBA u MNPaKTHICCKOC IPUMEHEHHUE: | 3ama4, TPeOYIOMINX MIPIMEHEHHS 3aKOHOMEPHOCTEH MOCTOSTHHOTO
rasopaspsJaHbIC JIaMIIbI, OJICKTPOHHO-JTyUCBas pr61<a, TOKa B pa3JIWYHBIX Cpelax.
HOJIyIPOBOJIHUKOBBIE ~ ITPUOOPBI:  MOJ, TPaH3UCTOp, (GOTOAUON, | OGbACHEHHUE YCTpOMCTBA U MPUHIIMIA IEUCTBUS Tra30pa3psIHbIX
CBETOAUO/, raJIbBaHUKa, pa(bI/IHI/IpOBaHI/Ie Me€JY, BBINJIaBKa allOMUHHUS, | jaMIl, 3JIEKTPOHHO-Ty4€BOU pr61<1/1, OJIyIPOBOJHUKOBBIX
AJEKTPOHHAST MUKPOCKOTIIHSL. pubOpPOB: AMOMA, TPAH3UCTOPA, (POTOANO/IA, CBETOIHOAA.
JemoncTpanuu. OObsICHEHHE CYyTH MPOLIECCOB:
3aBUCUMOCTD COIIPOTUBJICHHS METAJJIOB OT TEMIICPATYPHI. raJbBaHUKU, pa(bI/IHI/IpOBaHI/Iﬂ MeEIH, BBIITIJIABKH aJIFOMUHUS,

50. DNEKTPOTUTHYECKAS JUCCOIUAITIS. DIEKTPOoan3. 3akoHbl Dapanes ams 3JIEKTPOHHOU MUKPOCKOIUH

JIIEKTPOJIN3A.

TexHuyeckue  yCTpOHCTBA M IPAKTHUYECKOE IIPUMEHEHHUE:
rasopaspsaHble JIaMIIBI, JJIEKTPOHHO-ITy4eBast TpyOKa,
MOJYIIPOBOJHUKOBEIE TPUOOPHI: JHOA, TPAH3UCTOP, (HOTOIUO,

CBETOANO/[, IraJIbBAHUKA, paq)I/IHI/IpOBaHI/Ie MCIH, BBIIIJIABKA aJIOMHUHHA,
QJICKTPOHHAsI MUKPOCKOIIHA.
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JemoHcTpauu.
IIpoBOANMOCTE 3JEKTPOIUTOB. 3aKOHEI AMeKTponmn3a Papayest.

51.

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

TexHuyeckue  yCTpOHCTBA M NIPAKTHUUECKOE  NPUMEHEHMUE:
ra3opaspsiIHbIc JIaMIIbI, JIEKTPOHHO-ITydeBast TpyOKa,
MOTYNIPOBOJHHUKOBBIE TPHOOPHI: AWMOA, TpaH3UcTOp, (oToxmoxn,

CBCTOANO/[, I'aJIbBaHUKA, pa(l)I/IHI/IPOBaHI/Ie MCOU, BBIIIJIaBKa aJIlOMUHMUS,
QJICKTPOHHAsI MUKPOCKOIIUA.

JeMmoHcTpanuu.
HckpoBoil  paspsimi ©u  OpoOBOAMMOCTH  Bo3ayxa. CpaBHeHUe
MPOBOAMMOCTH METAJUIOB U MOJYHNPOBOAHUKOB. OITHOCTOPOHHSIS

MMpOBOAUMOCTDL AHUOJA.

HpaKTI/I‘ICCKI/Ie 3aHATHA

52.

IpodeccuonaibLHO OPHEHTHPOBAHHOE COJEPKaAHUe: HAOTIOIATH
JNIEKTPOIIH3.

JlabopaTopHbIe 3aHATHS

53. W3mepenne 3apsiga 0MHOBAJICHTHOTO HOHA.
HccrnenoBanne 3aBUCUMOCTH COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
TEeMIIEPaTyphI.
CHsiTHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

4.4 | MarauTHOe mone 4/2 | Ypoxk

54. B3anMopelicTBUe TOCTOSTHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM. | [IpoBeleHHEe KOCBEHHBIX U3MEPEHUI CHIIbl AMIIEpa, MPOBEICHUE
MarautHOe Tone. BexTop MarHUTHON WHAYKOWH. [IpHHOMT | MCCIeTOBaHWS 3aBUCHMOCTEH MEXAY (PH3HUSCKUMHU BETHINHAMH H
CYMIEPIIO3UIIMA MArHUTHBIX Toned. JIMHUM MarHUTHOM WHIYKIWH. | OIBITOB IO MPOBEPKE MPEIOKEHHOMN THITOTE3HI IPH H3YUCHHN
MarauTHOE TOJIe TMPOBOJHUKA C TOKOM (TIPAMOTO TIPOBOIHHWKA, | AEUCTBHS MOCTOSTHHOTO MarHMUTa Ha PaMKY C TOKOM,
KaTyImIKd U KpyroBoro BuUTKa). OmbIT Opcrema. Cuia Amrepa, ee | B3aUMOACHCTBUS MPOBOJHUKA C MarHUTHBIM mojeM. OnpeneneHue
HaIpaBJICHUE U MOIYJb. a0COITFOTHBIX U OTHOCUTEIBHBIX TIOTPEITHOCTEH H3MepeHUH
TexHu4yeckue yCTpOHUCTBA U TEXHOJIOTHYECKHE TIPOIIECCHl: MpUMeHeHe | ¢u3ndeckux BenuunH. OTieHKa TpaHull MOTPEITHOCTEH.
MOCTOSTHHBIX ~MAarHUTOB, JJEKTPOMAarHUTOB, TeCTEeP-MYJIbTHUMETp, | MccienoBanue MarHUTHOTO MOJIs TIOCTOSTHHBIX MArHUTOB, CBOCTB
AIEKTPOABHUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII. (heppoMarHeTUKoOB.
JlemoHCTpanum. OrnpenesneHne yCJIOBUH MPUMEHUMOCTH MOJICTIH OJHOPOTHOTO
Kaptuna JuMHUA WHAYKOMM MAarHATHOTO TIONS TIOJIOCOBOTO U | MarHMTHOTO TIOJIS.
MOJIKOBOOOPA3HOTO  TMOCTOSIHHBIX ~ MarHuToB. KapTuHa — mUHMIMA
MarHUTHOM MHIYKUMU MOJS JAJMHHOTO MPSIMOrO MPOBOAHHKA U
3aMKHYTOTO  KOJIBLIEBOIO  IPOBOJHHMKA, KATYIIKA C  TOKOM.
B3aumonelicTBue AByX NPOBOJHUKOB ¢ TOKOM. Cuila Amrmepa.

55. Cuna JlopeHna, ee HampaBJIeHHE W MOJAyJb. J[BmkeHue 3apspkeHHON | OmpeseneHre HampaBIeHUs HHIYKIIMH MATHUTHOTO MOJIS

YacTHIIBI B OJAHOPOJHOM MarHuTHoMm moiyie. PaGota cumbl JlopeHna.

MIPOBOHUKA C TOKOM, CHJIbI AMTiepa u cuitbl Jlopennia. M3yuenue
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MaruutHoe mone B BemiecTtBe. DeppoMarHeTukd, Iapa- U
JIMaMarHeTHKH.

TexHMUECKHE yCTPOHCTBA M TEXHOJIOTHYECKUE MPOIECCHI: IPUMEHEHUE
MOCTOSHHBIX ~ MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
3JIEKTPOABHUraTeNh SIK0OH, YCKOPHUTENH IIEMEHTAPHBIX YACTHII.
JemoHcTpanuu.

HeiictBue cunbl JlopeHIla Ha WOHBI 3JeKkTponuta. HaOmoneHwue
JIBHKEHUSI TTy4YKa 3JIEKTPOHOB B MarHUTHOM moJje. [IpuHuun neiicTBust
3NEKTPOU3MEPUTEIILHOTO IPUOOPAa MATHUTOAIICKTPUICCKON CUCTEMBI.

KapTUHBI JTUHUN UHAYKIUHU MATHUTHOTO TI0JIS TI0JIOCOBOTO U
MTOJTKOBOOOPA3HOTO MMOCTOSIHHBIX MAarHUTOB, IUTMHHOTO TIPSIMOTO
MIPOBOHHKA, 3aMKHYTOTO KOJIBLIEBOTO IPOBOJIHUKA, KATYIIKH C
ToKOM. OOBsSICHCHHE B3aUMOJICHCTBHS ABYX MIPOBOTHUKOB C TOKOM,
neiictBus cuisl JlopeHIia Ha HOHBI 3eKTpoiuTa. Habmonenme
JIBIDKEHUSI IyYKa 3JIEKTPOHOB B MAarHUTHOM 1oJie. M3yuenue
MPUHIUIA ASUCTBHS AIEKTPOU3MEPUTEIILHOTO TPUOOpa
MarHUTORIEKTPUYECKON CUCTEMBI. PellieHne pacy€THbIX 3a1a4 ¢
SIBHO 3aJIaHHOH M HESIBHO 3aIaHHON (PU3NUECKON MOJEIBIO C
HCTIOJI30BAHUEM OCHOBHBIX 3aKOHOB U (POPMYIT IO TEMeE
«MarHuTHOe moJiey. PelieHue KayecTBEHHBIX 3a1a4, TPEOYHOIUX
MIPUMEHEHHUS 3HaHUU 10 TeMe «MarHUTHOE MOJe».

OO0BsACHEeHHE YCTPOMCTBA U MPUHIUINA ASHCTBHUS 3IEKTPOMArHuTOB,
TecTepaMyJIbTHMETpPa, dIIeKTpoABUTaTens SIkodu, yckopuTesen
3JIEMEHTaPHBIX YACTHII.

OO0BsCHEHNE TPUMCHEHUS IOCTOSHHBIX MarHUTOB

JlabopaTopHbIe 3aHATHS

56. HccnenosBanre MarHUTHOTO MOJIS IIOCTOSTHHBIX 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 | DnextpomarnutHas | 6/4/2 | Ypok
WHIY KA. 57. ITotrox Bextopa wmaruutHOM wuHAykimu. JOJC wmuaaykuuu. 3akoH | [IpoBeaeHue MCCIeq0BaHMS 3aBUCUMOCTEH (GU3UYSCKUX BEIMYNH U
Yy Yy
DIIEKTPOMArHuTHON mHAyKuuu Papanes. BuUXpeBoe 3JEKTPUYECKOE | OIBITOB IO MIPOBEPKE MPEAJIOKEHHON IMIOTE3bI IPU U3yUYEHUHU
nojie. Toxu ®yko. 3/IC uHAYKIMK B NPOBOJHMKE, JBUKYLIEMCS B | spieHus 3JIEKTPOMArHUTHON MHAYKIUU. OnpeneneHne UHIyKIUH
OMHOPOAHOM MArHUTHOM ITOJIC. BHUXPEBOTO MArHUTHOTO TIOJISL.
Texunyeckue  ycTpOHCTBA M TEXHOJIOTHUECKME  NPOLECCHI: OnpenencHre aOCOMIOTHBIX U OTHOCHTEIBHBIX TOTPEITHOCTEH
WHAYKUHOHHAS I€4b, COJEHOM[, 3alluTa OT JJIEKTPU3ALUU TEN MPHU W3MepeHHit (DH3NUECKHX BETHYHH.
JIBHOKEHHH B MArHUTHOM I10J1€ 3EMIIH. .
OrneHka rpaHul] IOrpenrtHoCTel. DKCIEPUMEHTaIbHOE U3YICHHE
JemoHcTpanuu.
o npasuiia Jlenna.
HabmoneHue sBICHUS 3JIEKTPOMArHUTHOW WMHAYKnuu. MccnenoBanue - SIC
3aBucuMoctd DJIC MHAYKIMU OT CKOPOCTH M3MEHEHHS MarHHTHOTO ceyleloBaHHE SBICHHSA CAMOUHYKIIH, 3aBHCHMOCTH D]
notoka. [Ipasuno Jlenna. [lageHne MarauTa B alfOMUHUEBO (Meanoif) | CAMOUHIYKIMH OT CKOPOCTH HU3MCHCHUS CHIIBI TOKA B HCIIH.
TpyGe. N3ydenne najgeHus MarHuTa B aIFOMUHUEBOH (MeTHON) TpyoOe.
Ka MOJIEJIH 3JIEKTPOMArHUTHOTO TeHepaTopa.
58. Katyiika vHAYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKA. Cbop OGN SNIEKTPO oro €parop

Texunueckue YCTpOﬁCTBa u TCXHOJIOTHYCCKHUEC IMPpOUECChI:

Pemenue paC‘léTHI)IX 3aa4 C IBHO 3a£[aHHOI>i U HESABHO BaHaHHOfI
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WHAYKOUOHHAA 11€49b, COJICHOHW], 3alluTa OT DJJICKTPpU3AIUH TCI IIpU
JBWXCHHUHU B MAarHUTHOM IIOJIC 3eMin.

59.

SIBneHne caMOMHIYKIHH.

TexHuueckue  ycTpoilcTBa U TEXHOJOIHMUECKHE  IPOLIECCHI:
UHAYKIMOHHASA I1e€4Yb, COJICHOMJ, 3alllUTa OT MIEKTPU3ALUU TeNl NpH
JIBIDKEHUH B MarHUTHOM T10JI€ 3eMJIN.

JemoHcTpanuu.

SIBneHue caMOMHAYKIUH.

60.

OHeprusi MarHUTHOTO TOJIS KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE
ToJe.

TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
UHAYKIMOHHASA I1€4Yb, COJICHOMJ, 3aIllUTa OT MIEKTPU3ALUU Tesl NPH
JBHM)XCHHUH B MArHUTHOM I10JIC 3eMiIn.

JemoHcTpanuu.

HccnenoBanue 3aBucumoctd OJIC caMOMHIYKIMH
HN3MCHCHHS CHJIBI TOKaA B IICITU

OT CKOpPOCTH

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

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

OOBsICHEHHE OCHOBHBIX ITPUHIIMIIOB JICHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOIIECCOB, TAKUX KaK:
MHIYKIMOHHAS T1€9b, COJICHON], 3aIlUTa OT JIEKTPU3AINH TEJl IPH
JIBIDKCHUU B MArHUTHOM TOJIE 3E€MITH.

Pabora B rpynmax mpu o0CyX1€HHH BOIIPOCOB MEXIIPEIMETHOTO
Xapakrepa (HampuMmep, 1o TeMe

«DNEKTPOMarHUTHBIC SBICHUS B IIPUPOJC))

HpaKTI/I‘ICCKI/Ie 3aHATHA

61.

Hpocl)eccuona.nbno OPUEHTUPOBAHHOE COAECPKAHUE: ONIPCACINUTD
WHAYKIOHIO BUXPEBOI'O MArHUTHOI'O ITOJIA.

JlabopaTopHBIE 3aHATHS

62. HccnenoBanue siBJICHUS JIEKTPOMarHUTHOW MHAYKIIHH.
HccnenoBanue sSBJICHUS CAMOMHYKIIUH.
63. IMpodeccuonanbLHO OPHEHTHPOBAHHOE COAEPKAHUE: COOPKa
MOJIEJIU HIICKTPOMArHUTHOTO TeHepaTopa.
Pa3nes 5. Kosebanusi u BOJIHBI.
5.1 | Mexanuueckue 2/2 | Ypok
koeGanms 64. KonebarenbHas cucrema. CBoboaHbIe KoneOaHus. ['apMoHnuecKie [poBeseHNe KOCBEHHBIX U3MEPCHHH, HCCIIEI0BAHIS 3aBUCUMOCTEH

koJjiebanus. KunemaTudyeckoe U JMHAMUYECKOE OITUCAHKE.
DHepreTuyeckoe onrucanue (3aKOH COXpaHEHUST MEXaHUYECKOM
SHeprun). BEIBo THHAMHYECKOTO OMMUCAHUS TAPMOHHYECKIX
Kosie0aHuH 13 UX YHEPTETHUECKOTO U KHHEMATHYECKOTO OIUCAHUSI.
Awmmmutyna u pasza konedanuid. CBsI3b aMIUTUTYIBI KOJIEOaAHWA
HCXOJTHOW BEJIMYHMHBI C aMIDTUTYIaMH KOJIEOaHHH ee CKOPOCTH H
yckopenus. [lepron u yactoTa konebanuii. [leproa Manbsix
CBOOOHBIX KOJIEOaHU MaTeMaTHYeCKOTo MasTHHUKA. [lepuon
CBOOOHBIX KOJIeOaHU TIPYKMHHOTO MasiTHUKA. [ToHsATHE O
3aTyxamIluX KoyieOaHusX. BeiHy ) IeHHbIe Konebanus. Pe3oHaHc.

MECXKIY (1)I/I3I/I‘ICCKI/IMI/I BCJIMYMHAMM U ONBITOB IO MMTPOBEPKE
MPEI0KEHHOH TUIOTE3Bl IPU U3YICHNHN KoJeOaHMH HUTSHOTO U
MPY>KAHHOTO MasTHUKOB, BBIHYKICHHBIX U 3aTYXAFOIIIX
MEXaHWYECKUX KoJebanuid. Onpenenenue abCOMIOTHBIX H
OTHOCHTEIIBHBIX MTOTPEIIHOCTEH U3MEPEeHNH (PU3NIECKUX BEITHMINH.
OreHKa rpaHuIl morpenHocteil. HabmoaeHne He3aBHCUMOCTH
Mepro/ia MaJbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTYIBL.
DKCIepUMEHTAIbHAS IPOBEPKA 3aKOHA COXPAHCHHS YHEPTUH MPH
KojeOaHusX rpy3a Ha npyxuHe. Habmonenue pe3oHaHca.
OnpeznencHue yCIOBUI MPUMEHUMOCTH MOJICIIA MaTeMaTHIECKOTO

51




Pe3onancHas kpuBas. Bnusnaue 3aTyxanust Ha BUJ pe30HAHCHOM
KpHUBOH. ABTOKOJICOAHIS.

TexHHUYeCKHE yCTPONUCTBA M TEXHOJIOTHYECKUE ITPOLIECCHI: METPOHOM,
4achl, Ka4eJH, My3bIKaJIbHbIE HHCTPYMEHTEI, ceiicMorpad.
JemoHcTpanuu.

3amnmck KojebarensHOTo ABrKeHus. Ha0moaenne He3aBUCUMOCTH
MepHro/ia MalbIX KoleOaHHid Tpy3a Ha HUTH OT aMILTUTYIBI.
HccrnenoBanme 3aTyxaromux KoJIeOaHN 1 3aBHCUMOCTH IIEPHOIa
cBOOOITHBIX KOIeOaHUH OT CONpOTUBICHNUS. MccinenoBanue KoneOaHui
rpy3a Ha MacCHMBHOW NPYXHHE C 1IENbI0 (JOPMUPOBAHUS
NPE/ICTaBICHUH 00 NAeaNIbHON MOJIENH MPYKUHHOT'O MasiTHUKA. 3aKOH
COXpaHCHHS YHEPTUH MPH KOJICOaHHUAX Irpy3a Ha IPYKUHE.
HccnenoBanue BEIHYKICHHBIX KojeOaHuid. HaGmonenue pe3oHaHca.

MasITHUKA ¥ HACAIBHOTO NPYKUHHOTO MasTHHKA. Permenue
pac4€THBIX 3a7a4 ¢ SIBHO 3aJ1aHHOM U HESBHO 3aJJaHHOU
(M3UYECKOi MOZENBIO C UCTIOJIL30BAHHEM OCHOBHBIX 3aKOHOB 1
dopmyn o Teme «MexaHndeckue konedbanus». Pemmenne
Ka4eCTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMECHEHHS 3HAHUH 110 TeMe
«Mexanndeckue konebanus». OObICHEHUE YCTPOUCTBA U
MPUHIMNA ASHCTBUS METPOHOMA, YacOB, Kauelel, My3bIKalIbHBIX
HHCTPYMEHTOB, ceficmorpada. Mcrons3oBanue [ T-TexHoMOTHIA TIpH
paboTe ¢ IOMOTHUTEIbHBIMI HCTOYHHKAMHU HH(POPMAIINH 1T0 TEME,
UX KPUTUYECKUH aHaJIU3 U OLIEHKA JOCTOBEPHOCTHU

JlabopaTopHbIe 3aHATHS

65.

W3mepenne neproaa cBOOOAHBIX KoJIeOaHNI HUTSHOTO U IIPYXHHHOTO
MAasiTHUKOB.

H3y4yeHue 3aKOHOB JIBIKEHUS Tella B X0J1e KOJIeOaHUH Ha yIpyrom
MOJIBECE.

W3yueHne ABMKEHUS HUTSHOTO MasTHHKA.

[TpeoOpa3oBaHKe SHEPTUH B IPYKHUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTYAbBI 3aTyXalOUIUX KOJIeOaHHH.
HccnenoBanue BHIHYXKISHHBIX KoJeOaHMI.

5.2

DJIeKTPOMArHUTHBIE
KoJIeOaHus

6/4/2

Ypok

66.

KonebarensHelit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS B
ujearbHOM KosiebaTenbHOM KoHType. Popmyna Tomcona. Csi3b
aMIUIMTYZBl 3apsijia KOHAEHCAaTopa C aMIUIMTYAOH CHIIBI TOKa B
K0JIe0aTEeTbHOM KOHTYpe. 3aKOH COXpaHCHHWsS! SHEPrHU B HACATLHOM

KoJIeOaTeNbHOM KOHTYpE. 3aryxaromue AJIeKTPOMAarHUTHEIE
KoyieOaHus. BEIHYK/IEeHHBIC 3JICKTPOMAarHUTHBIE KOJICOaHMS.
TexHuueckne  yCTpOWCTBA W TEXHOJOTHYECKHE  ITPOLECCHI:
JJEKTPUYECKU 3BOHOK, TE€HEpPAaTop IEPEeMEHHOTO TOKa, JIHHHA
3JeKTporepeaay.

JemoHcTpauu.

CBOOOTHBIE DJIEKTPOMArHUTHBIE KoJeOaHus. 3aBUCUMOCTh YaCTOThI
CBOOOIHBIX KOJICOAHUHN OT MHIYKTUBHOCTH M EMKOCTH KOHTYPA.
OcHuuIOrpaMMEI AIEKTPOMArHUTHBIX KoneOanuid. ['eHepaTop
HE3aTyXaoIIX JICKTPOMArHUTHBIX Kotebanuii. Moienb
3JIEKTPOMArHUTHOTO FeHEPaTOpa. BRIHYKIEHHBIC CHHYCOHIATbHBIC
KoJicOaHusl.

IIpoBeeHuEe KOCBEHHBIX U3MEPEHUN U UCCIIEN0BAHUS
3aBUCHMOCTEH (PU3NIECKUX BEIMYNH IPH N3yUCHUHN
3JIEKTPOMAarHUTHBIX KoJeOaHuil 1 ienel mepeMeHHOro TOKa.
Omnpenenenre abCOMOTHBIX U OTHOCUTEIIBHBIX MTOIPEITHOCTEH
n3MepeHuil puznyeckux BenudauH. OLeHKa IPaHUI] TOTPEITHOCTEH.
N3ydenue ycTpoiicTBa M MpUHINIA ASHCTBUS TpaHc(opmaropa.
Habnronenue 3neKTpoMarHuTHOTO pe3oHaHca. M3yuenue
OCHUJIOTPaMM 3JICKTPOMArHUTHBIX KoyieOanuii. Perienne
pacuéTHBIX 3a/1a4 ¢ SIBHO 3aJJaHHOW U HEABHO 3alaHHON
(M3UYECKOI MOENBIO C UCTIOJIL30BAHIEM OCHOBHBIX 3aKOHOB 1
(dhopmyit 1o TeMe «DJIeKTPOMAarHUTHBIE KoJeOanus». Penenne
Ka4eCTBEHHBIX 3aJa4, TPEOYIONNX IPUMEHEHHUS 3HAHUH 110 TeMe
«QneKTpoMarHuTHbIe KojeOanus. CpaBHEHHE MEXaHUYECKUX U
ANIEKTPOMArHUTHBIX KoJjieOauui. OOBsICHEHNE YCTPONUCTBA U
MIPHUHIAIA JSHCTBHS AIEKTPHUECKOT0 3BOHKA, TeHEpaTopa
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67.

MOIIHOCTh TEPEMEHHOTO TOKa. AMIUIMTYJIHOE H JICHCTBYIOIIEe
3HaYCHWE CHJIBl TOKa W HANpsDKEHHS TIIPH Pa3lndHoil  (opme
3aBHCHMOCTH TIEPEMEHHOTO TOKa OT BpeMeHH. CHHYCOMITAIbHBIN
MIepEMEHHBIN TOK. Pe3mncTop, KOHAEHCATOP U KaTYIIKa HHAYKTHBHOCTH
B IIEMM CHHYCOWIANBHOTO IIEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsxeHU

TexHuueckue  ycTpoiicTBa U TEXHOJOTMYECKHE
SNEKTPUUYECKUI 3BOHOK, TE€HEPAaTOp MEpPEeMEHHOTO TOKa,
3JeKTponepeaay.

JeMmoHcTpanuu.

Pesuctop, karymika HHIYKTUBHOCTU U KOHIEHCATOP B LEMH
MIEPEMEHHOTO TOKa. Pe30HaHC IpH Mmocie10BaTeIbHOM COeTMHEHUN
pe3ucTopa, KaTyIIKd HHIYKTUBHOCTH M KOHAEHCATOPA.

IMPOLECCHhI:
JIMHUU

68.

WneansHpIii  TpaHChOpMaTop.  DKOJOTHUYCCKHE
MPOU3BOJCTBE 3IEKTPOIHEPTUU. Kynberypa
3IEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
TexHuueckue  yCTpoiicTBA M TEXHOJOTMUYECKHUE
JNEKTPUUYECKUI 3BOHOK, TE€HEPATOp MEPEMEHHOIO0 TOKa,
3MeKTponepeaay.

JemoHcTpanuu.

YcrpoiicTBO M mpUHUMN AEHCTBUS TpaHchopMaTopa. Monens JIHHUK
SJIEKTPONEpeaayu.

pUCKH  TIpH
HCTIOJIb30BAHUSA

IPpOHECCHhI:
JIMHUH

MIEPEMEHHOTO TOKa, JIMHUH 371eKTporiepenad. OnpenencHue

yCJIOBI/Iﬁ TIPUMEHUMOCTHU MOJEIN UACATIBHOTO KoJIe0aTeIbHOTO

KOHTypa. AHAJIM3 U OLICHKA MOCIEACTBUI HCIOIb30BAHUS
Pa3IUYHBIX CII0OCOOOB IPON3BOJICTBA JIEKTPOIHEPTUH C ITO3ULIUI
HKOJIOTHUECKOM OE30MaCHOCTH; PEACTABICHUH O paIliOHAIEHOM
MPUPOJIONIONB30BaHNY (B IIPOIECCEe MOATOTOBKU COOOLICHUH,
BBINOJIHEHUH IPYNIOBBIX IPOEKTOB)

HpaKTI/I‘IGCKI/Ie 3aHATHA

69.

I/ICCJ'IC,I[OBaTB pa6OTBI HNCTOYHHKOB CBE€TA B LICTIU IICPEMCHHOI'O TOKA.

JlabopaTopHbIe 3aHATHS

70. W3yuenue tpancopmaropa.
71. HccneroBanune mepeMeHHOTO TOKa Yepe3 MOCeI0BaTeIEHO
COETMHEHHBIE KOHIEHCATOP, KATYIIKY U PE3UCTOP.
5.3 | Mexanunueckue u 6/2/2 | Ypox
:;?I:}I’OMMH“THLE 72. MexaHnvecKre BOJHBI, YCIOBHS MX pactnpoctpanenus. [lonepeunsie n | HaGmomenne o6pa3oBaHus U pacipoCTPaHEHHUS OTIEPEYHBIX 1

MIPO/IOJIbHBIE BONHBL [leproa, cKOpPOCTh pacHpoCTpaHEHHs U IJIHHA
BonHBL. CBOICTBa MEXaHMYECKHMX BOJIH: OTpPaKEHHE, IPeJIOMIICHUE,
naTepdepenusa u audpaxmusa. 3Byk. CKOpocTh 3ByKa. ['pOMKOCTH
3Byka. Bricotra Tona. TemOp 3Byka. IllymoBoe 3arpsi3HeHne
OKpY>Karollei cpepl.

TexHIMUECKHE YCTPOMCTBA U MPAKTHUECKOE MPIMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, pajiap, paJlolpHEeMHHIK, TeJIeBU30p, aHTEHHA, TeJe]oH,
CBU-neus, yapTpa3ByKoBas AUAarHOCTUKA B TEXHUKE U MEIULIMHE.
JemoHcTpanuu.

MPOJIOJIBHBIX BOJIH, OTPKEHHUS M TIPEIIOMIICHHS, HHTEP)EPEeHIINN 1
JTUGPaKINU MEXaHHIECKUX BOJIH, aKyCTHYECKOT'O PE30HAHCA,
CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYJIOW ¥ YaCTOTOM
KosebaHuii. Vi3ydeHne cBOMCTB ylIbTpa3ByKa U €ro MPUMEHEHNS.
HccnenoBanue CBOKMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPA’KEHUE,
MpeJIoMIICHHUE, TOJApU3aIis, TU(paKIus, HHTephepeHITH.
OOHapyxeHue HHYPAKPacHOTO U yIbTPA(HUOIETOBOTO M3ITyYESHHUH.
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OG6pa3oBaHUe ¥ PacIPOCTPaHSCHHE NOIEPEYHBIX U IIPOIOIBHBIX BOJIH.
Konebnronieecs Teno kak HCTOYHUK 3ByKa. 3aBUCHMOCTD JTHHBI
BOJIHBI OT YacTOTHI Konebanuii. Habmronenue oTpaskeHus 1
NpeToMIICHHS MEXaHW4eCKHX BoyH. Habmronenue naTepdepeHny u
TU(PPaKIIN MEXaHUIECKAX BOJH. AKYCTHUYECKHH pe3oHaHc. CBoiicTBa
yIBTpa3ByKa U ero npuMeHeHre. Habaronenune cBa3u rpoOMKOCTH
3BYKa U BBICOTHI TOHA C aMIUIUTYIOH M 4acTOTOH KosieOaHHH.

73. VCIoBHS U3ITyUeHHUsI SIEKTPOMATHUTHBIX BOJIH. B3anMuas opuentanust | CpaBHEHHE MEXaHUYECKHX M 3JIEKTPOMATHUTHBIX BOJIH.
BCKTOPOB B 3JIEKTPOMArHUTHOH BosHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX | OnpeeneHue yCaoBUM IPUMEHUMOCTH MOJIEIN FaPMOHUYECKOM
BOJIH: OTP&KEHHE, TPEIOMIIEHHE, TMOISIPU3alKsA, MHTEPOEPEHINS M | BojHbL PellleHue KauecTBEHHbIX 3aa4, TPeOYIOIIX IPUMEHEHUS
JAbpaKIs. 3HAaHUU 10 TeMe «MeXaHUYEeCKHE U 3JIEKTPOMATHUTHBIE BOJIHBI.
TexHu4eCKue yCTPOICTBA 1 IPAKTHIECKOE IPUMEHEHNE: MY3BIKAIBHEIE | [[3yueHpe IapaMeTpOB 3BYKOBOIl BOIIHDL. 3yueHne
MHCTPYMEHTBI, Pajiap, pa/IMONPHEMHHUK, TECBU30D, aHTECHHA, TENEQOH, | pacrpocTpaHeHNs 3ByKOBBIX BOJH B 3MKHYTOM IIPOCTPAHCTBE.
CBY-neup, ynbTpasByKoBas MArHOCTHKA B TEXHHUKE 1 ME/IMLIHE. OOBACHEHNE YCTPOICTBA M IPHHIKAIA JEHCTBHS My3bIKaIbHBIX
HAemoncTpaim. . UHCTPYMEHTOB, pajapa, pajiuonpUEMHIKA, TEIEBU30PA, AHTEHHBI,
Vccnenoanue  CBOWCTB  GNIEKTPOMATHUTHBIX ~ BOJNH: ~ OTPAXEHH, | .- (ona, CBU-neun.
npesioMIIeHHe, MoJsipu3anus, Tu(PaKkuus, HHTepEePeHIUSL.

74. [prMeHeHre HICKTPOMATHUTHBIX BOJIH B TeXHUKE U ObiTy. [IpuHuumsr | OObsICHEHHE YIbTPa3ByKOBOM AHATHOCTHKA B TEXHUKE H

pamMoCBSI3M W TENCBHICHUSA. Paguonokanus. DISKTPOMAarHUTHOE
3arpsA3HEHUE OKPYIKAIOIICH CpeIbl.

TexHUYeCKUe YCTPOKCTBA U MPAKTHIECKOE MPUMEHEHHE: MY3bIKaIbHbIC
HMHCTPYMEHTBI, pajiap, PaJHONPHEMHHK, TEIEBU30D, aHTECHHA, Teae(oH,
CBY-nieup, yibTpa3ByKoBast JUATHOCTHKA B TEXHUKE U MEIHIHHE.
JeMmoHcTpanuu.

Oo6Hapyxenue HHPPAKPACHOTO U YILTPA(HUOICTOBOIO U3TYUCHUI.

MeaniuHe. McnonszoBanue IT-TexHONMOTHIA TIpH padoTe ¢
JTOTIOJTHUTEIBHBIMHA UCTOYHUKAMHU HH(GOPMAIINHU TI0 TEME, X
KPUTUYECKHI aHaIN3 U OIIEHKA JJOCTOBEPHOCTH. AHAIN3 U OI[EHKA
MOCTICICTBHIIA ITYMOBOTO U 3JIEKTPOMATHUTHOTO 3arpsA3HEHUS
OKpY’KaIOMIeH Cpebl ¢ TO3HUIINI SKOIOTUIECKOH 0€301macHOCTH;
MPEJCTaBICHUH O PAlHOHAIIEHOM IPUPOAOIOIb30BaHIH (B
mpoI1iecce TTOATOTOBKH COOOIESHHA, BBITTOTHEHNH TPYIIIOBBIX
TIPOEKTOB)

IIpakTueckue 3aHATUSA

75.

Habmonate 31€KTpOMarHNTHBEIA pe30HaHC.

JlabopaTopHbIe 3aHATHS

76. H3yuenne napaMeTpoB 3BYKOBOM BOJIHBL.
N3ydeHne pacrnpoCcTpaHeHHUs 3BYKOBBIX BOJH B 3aMKHYTOM
HPOCTPAHCTBE.
5.4 | Onruka. 12/4/2 | Ypoxk
77. [psMonuHeHOe pacnpoCTpaHEeHHEe CBeTa B OAHOpoHOW cpene. Jlyu | HaGmomeHne onTHYECKHX SBICHUM, MPOBEACHUE KOCBCHHBIX

cBera. ToueuHbli HUCTOYHHK cBera. OTpakeHUE CBeTa. 3aKOHBI
oTpakeHHs cBera. [locTpoeHWe H300pakEHUIl B IUIOCKOM 3epKaie.
Cdeprueckue 3epkana. [IperomiieHue cBeTa. 3aKOHBI TPEIOMIICHUS

I/I3M€peHHﬁ, HUCCICA0BAaHUA 3aBUCHMOCTEH (1)I/I3I/I‘IGCKI/IX BCJIMYWH U
OIIBITOB IO IIPOBEPKE Hpe,[[ﬂO)KCHHOﬁ TUNOTE3bl IPU U3YUCHUN
SIBJICHHI MpEJIOMJICHUA CBE€TA Ha I'paHUIC pa3aeia ABYX CpEa,
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cBera. AOCONIOTHBIA TOKa3arenb THpeiaoMieHus. OTHOCUTEIbHBIN
MOKa3aTeNb MPEIOMICHUS.

TexHIMUECKHE YCTPOHCTBA U TEXHOJOTHYECKUE TPOLIECCHI: OUKH, JIyIa,
mepuckor, QoTroanmapar, MHKPOCKOI, IPOSKIMOHHBIA —ammapar,
TIPOCBETIICHNE ONITUKH, BOJIOKOHHAS ONTHKA, TH(PPaKIIMOHHAS peIIeTKa.
JemoHcTpanuu.

3aKoHBI OTpaXKCHHUs CBeTa. VccnenoBanue NpeIOMIICHHS CBETA.

HaGuroenue momHoro BHyTpeHHETro oTpakeHusi. Mozenb cCBeToBo1a.

78.

ITocTostHCTBO 4acTOTHI CBETA M COOTHOLICHHUE JUIMH BOJIH IIPH IEPEX0IE
MOHOXPOMAaTHYECKOTO CBETA Yepe3 FPaHMIly paszela JByX ONTHYECKHX
cpen. Xox sydeid B mpusMme. CI0XHBIH cocTaB Oenoro ceeta. L[Ber.
Ilonnoe BHyTpeHHee oTpaxeHue. IIpeneibHBIM Yroa MOJHOTO
BHYTPEHHETO OTPa’KECHUSI.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMUYECKHE NPOLIECCh: OUKH, JIyIa,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOCKIMOHHBIA ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONTHKA, AN(PPAKIIOHHAS PEIIeTKA.
JemoncTpanuu.

HccnenoBanne xoga CBETOBBIX IYYKOB Yepe3 IMIOCKONAPAIUIENBHYIO
IUNIACTHHY U IPU3MY.

79.

CoOuparoliiie ¥ paccerBaroliue JHH3bI. ToHKas yuH3a. DOKycHOE
paccTossHME U OITHYecKas Cuia TOHKOW JHMH3BL. 3aBHCHMOCTh
(hOKYCHOT'O PacCTOSIHUS TOHKOM c(hepryuecKOi JIMH3bI OT €€ FCOMETPUH
Y OTHOCHTEILHOTO MOKAa3aTeNs MPEIOMIICHHSI.

TexHuyeckue yCcTpoicTBa U TEXHOJIOIMUECKUE NPOLIECCh: OUKH, JIyIa,
TIepUCKOIL, (oToammapaT, MHKPOCKOI, IPOSKIMOHHBINA ammapar,
MIPOCBETIICHUE ONITUKH, BOJIOKOHHAS OTTHKA, T (PPaKIIMOHHAS pEIIeTKA.
JemoncTpanuu.

HccrenoBanne CBOWCTB H300paXCHUH B THH3AX.

80.

YBenuueHue, naBaeMoe JMH30M. X0J ayda, IPOLIEAUIEr0 JUH3Y IOJ
IIPOU3BOJBHBIM YIVIOM K €€ IJIaBHOM onrudeckoil ocu. Iloctpoenue
M300paKeHUH TOYKM M OTpe3Ka IpsMOil B coOupamomux U
paccenBarOIIMX JUH3aX U UX CHcTeMax. Pa3peraronasi cmocoOHOCTb.
I'ma3 xak ontudeckast cuctema.

TexHHueckue ycTpoiicTBa U TEXHOJOTHUECKUE MPOLECCHl: OUKH, ITyna,
nepuckor, Qoroanmnapar, MHKpPOCKOI, IPOCKIMOHHBIA ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONTHKA, IN(PPAKIIOHHAS PEIIeTKA.
JemoHcTpanuu.

Monenn MUKpocKkoma, Teneckona. HabmoneHne uHTEphepeHIH
cBeta. Habmroienne 1iBeToB TOHKMX IuteHOK. Habmroxenue mudpakumnn
cBera. M3yuenme  audpaknuoHHOW — pemetkn.  HaOmomenue
IUQpakIMOHHOTO  cHekTpa. HaOmroneHwe — gucrepcuy  CBeTa.

MIPEIOMIICHHS CBETA B COOMPAIOIIEH 1 pacCeUBAIONIeH TUH3aX,
BOJIHOBBIX CBOICTB cBeTa. HabimoneHIe TOTHOTO BHYTPEHHETO
OTpa)KeHHs, U3y4eHHe MoJenu ceeToBoa. Ilomyduenne
N300pakeHHs B CHCTEME U3 MIJIOCKOTO 3epKajia U JIMH3bI, B CUCTEME
u3 AByX 1HH3. KOHCTpyHpoBaHKE TEIECKOMUYECKUX CUCTEM.
W3ydenne noasipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTH
JIMDJIEKTPUKA, U3ydeHUE NHTEP(EPEHIINH JTa3epPHOTO H3ITydeHUs Ha
JByX mensax. [TonydeHue ciekTpa u3ny4eHus CBeTouoa Npu
MOMOIIX TU(PaKIIMOHHON peméTky. PereHne pacu€THbIX 3a1a4 ¢
SIBHO 33/IaHHOM M HESIBHO 33aJ]aHHOHN (hU3NUECKON MOJIEINBIO C
UCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (hopMyIt 1o Teme
«OnTrkay. Pemenne kauecTBEHHBIX 3aa4, TPEOyIOIINX
IpHUMeHeHNs 3HaHui 1o TeMe «OnTHka». [loctpoenue u pacuér
N300paKeHNH, CO3/1aBAEMbIX INIOCKUM 3€PKAJIOM, TOHKOH JIMH30M.
Onpenenenue ycinoBuil IPUMEHUMOCTH MOJIENIN TOHKOW JIMH3BI;
TpaHUI] IPIMEHUMOCTH T€OMeTpHUYecKoi onTukH. OObICHEHUE
0COOCHHOCTEH MPOTEKAHMUS ONTHYECKHUX SBICHHMH:
uHTepdepeHuny, TMPpaKHy, TUCIIEPCHH, TIOJHOTO BHYTPEHHETO
otpakeHust. OOBsICHEHNE YCTPOMCTBA U MPUHITUIA ASHCTBUS
OYKOB, JIYIIbI, IEPUCKOIIA, oTOaIIapara, MUKPOCKOIIA,
MPOEKLMOHHOTO armnapaTa, Tu(QpaKIMOHHON PEIETKH,
BOJIOKOHHOH onTuku. OObsICHEHNE MTPOCBeTIIeHNs: onTuku. Pabora
B TpyIIax NpHu 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
Xapakrepa (HarnpuMmep, 1o TeMe «CBETOBbIE SIBICHHS B IIPUPOIE»)
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Habmonenne monmspu3annu cBeTa. lIpuMeHeHWE MOMSAPOHIOB IS
W3yYCHISI MEXaHUIECKUX HAIPSHKCHUH.

81.

IIpenensl MPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

TexHn4eckue ycTpoicTBa M TEXHOJIOTUYECKHE MTPOLIECChl: OYKH, JyIa,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOCKIMOHHBIM ammapar,
MPOCBETIICHUE ONTHUKH, BOJIOKOHHAS ONITHKA, TU(PPAKIIOHHAS PEIIeTKA.
JeMmoHcTpanuu.

3aKkoHBl OTpakeHHsi cBera. lcciuenoBaHHME NPEIOMIICHHUS CBETa.
HaOnroneHne mosHOro BHYTPEHHEro OTpakeHHs. MoJienb CBETOBOJA.
HccnenoBanue Xo/a CBETOBBIX ITyYKOB 4EpE3 IUIOCKONAPAJUICIBHYIO
TUIACTHHY U Tpm3My. VcciieoBaHne CBOWCTB N300paKeHHH B JIH3AX.
Mopnenn MuKpockora, Teneckomna. HabmomgeHne uHTEpQepeHInN
cera. Habmonenue 1iBeToB TOHKUX MiieHOK. Habmonenune audpakmyun
cBeta. Usyuenme  audpaknuoHHON — pemetkn. — HaOmoneHue
mudpakuMoHHoro  crekrpa.  HalOmromeHwe — TUCIiepcHHM  CBETa.
HaGmonenue mnonsipu3aumu cBera. lIpuMeHEHHE TOJSPOMIOB JUIs
N3Yy4YCHUA MCXaHUYICCKUX HaHpH)KeHHﬁ.

82.

Wnrepdepennnss  cBeta.  KorepeHTHble  MCTOYHHUKH. Y CIOBHA
HaOMIOAEHNSI MAaKCUMyMOB W MHHHUMYMOB B HHTEp(EpECHIIMOHHON
KapTHHE OT JIByX KOTEPEHTHBIX NCTOYHHUKOB. [IprMephI Ki1acCHIECKNX
MHTEP(HEPEHINOHHBIX CXEM.

TexHn4eckue ycTpoiicTBa M TEXHOJIOTWYECKHUE MPOLECCHI: OUKH, TyIIa,
nepuckorn, (QoToannapar, MHKpPOCKOI, IPOSKIMOHHBIM ammapar,
IMPOCBETICHUEC OINITUKU, BOJIOKOHHAA OIITUKA, }II/I(I)paKHI/IOHHaH peureTka.
JeMmoHcTpanuu.

Habmionenue uHTepdepeHnnn cBeta. HaOnoaeHne NBETOB TOHKHX
wieHok. Habnronenne nudpakiun cBera. M3yueHune audpakimoHHON
peumierku. HaOmonenne nudpakumonHoro cnekrp. HaOmionenue
jqucnepcun cBeta. HaOumozenue mossipu3anuu cBeta. l[IpuMeHeHue
MOJSIPONJIOB JJIsI M3YYCHUS] MEXAaHWYECKHX HaIpsHKEHHH. YciaoBHe
HaOMOAeHUS TJIABHBIX MaKCHMYMOB npu naJICHAN
MOHOXPOMAaTHYECKOT0  CBeTa Ha  JU(PAKIMOHHYIO  PEIIETKY.
[Nonsipuszanus ceera.

TexHnYecKue ycTpoiicTBa M TEXHOJIOTHYECKHE MTPOIECChl: OUKH, JIyIa,
mepuckor, QoToanmapar, MHKPOCKOI, IPOSKIMOHHBIN ammapart,
IIPOCBETICHUEC ONITUKHU, BOJIOKOHHAA OIITUKA, JII/I(bpaKHI/IOHHaH peuIcTKa.
JemoHcTpauu.

Wzydenne nudpaximonHoit pemeTku. Habmogenne nudpakiinoHHOTO
CIIeKTpa.

HpaKTI/I‘ICCKI/Ie 3aHATHA

83.

‘ Iomyuuts n300pa’keHIsI B CUCTEME 3 IJIOCKOTO 3epKaia M JIMH3HI.
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INoyunTs N3006paxkeHHs B CUCTEME U3 JIBYX JIMH3.

Habmogate mudpakmum, uHTEpOEpeHIMH W MOJSIPU3alUN CBETA.
Habmonate aucnepcun.

Habmonate u nccnenoBaHuy TUPPaKIHOHHOTO CIEKTpa.

JlabopaTopHbIe 3aHATHS

84. W3mepenue nokasarens MpeoMICHUS CTEKIIa.
HcenenoBanne 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BelecTsa (Ha
puMepe KAIKUX JINH3).
W3mepeHne HOKYyCHOTO PACCTOSHUS PACCEHBAIOLINX JIMH3.
KoHcTpyHpoBaHHe TENECKOMMYECKUX CHCTEM.
V3ydyeHue mOJSApH3AIMU CBETa, OTPAKCHHOTO OT IIOBEPXHOCTH
JMBIIEKTPUKA.

85. H3y4yenue nuntepdepeHIny JTa3epHOT0 H3IyIEeHHs Ha IBYX IIEIsX.

W3mepenue AJIMHBI CBETOBOM BOJIHBI.
Ilonyyenne cmnekTpa U3JIy4E€HUS CBETOAMOAA HpU  MOMOLIU
TU(PPAKIHOHHON PEIICTKH.

Pa3nes 6. OcHOBBI cielIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

Tena). 3akoH cMenieHus Buna. ['nnoresa [Inanka o kBaHTax.
®DOTOHBI. DHEPTHUS U UMITYIIHC POTOHA.

6.1 | OcHOBEI 2 Ypox
CrienyatbHON 86. ['paHuibl [OPUMEHMMOCTH KIACCUYeCKOM MexaHuku. Iloctynatel | IIpoBelieHre KOCBEHHBIX M3MEPEHUI UMITYJIbCa M SHEPT UK
Teopun CNENMATLHON  TEOPHH  OTHOCHTENBHOCTH.  [IPOCTPAHCTBEHHO- | PENATUBUCTCKUX YacTHII (110 GOTOrpadusaM TPEKOB 3apsyKEHHBIX
OTHOCHTCJIEHOCTH. BpeMeHHOW  wmHTepBal.  [lpeoGpasosanusi  Jlopenma.  YCJIOBHME | YacTHIl B MATHMTHOM IOJIE). AHAIM3 U ONHMCAHUE (DU3UIECKUX
NPUIMHHOCTH. OTHOCHTENHHOCTh OJHOBPEMEHHOCTH. 3aMeJJIeHHe | ABJIECHHUI C UCTIONb30BAHUEM MOCTYJIATOB CIIENHATLHON TEOPHH
BPEMEHU U COKPALICHHUE [UTHHEL OTHOCUTENLHOCTH. OOBICHEHUE PUHIUIIA TEHCTBHS
TexHUYECKHE ~ YCTPOHCTBA U TEXHOJOTHYECKME  TPOLECCHI: | CIYTHUKOBBIX MPUEMHUKOB, yCKOPUTENEHN 3aPSIKEHHBIX YACTHUIL
CIIYTHUKOBBIE IPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHIL.
DHEPrust ¥ UMITYJIbC PENSTHBUCTCKON YACTULIBL.
CBs3b MacChl C SHEPIUeil W UMITYJIHCOM PENSTHBUCTCKON YACTHIIBL.
DHeprus Mnoxosl.
TexHuYecKHe  YCTPOHCTBA U TEXHOINOTHYECKHE  MPOLECCHI:
CIIYTHUKOBBIE IPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHIL.
Y4eHn4eckuil 3KCIIepUMEHT, J1a0opaTopHbIe pabOTHI, TPAKTHKYM.
OnpezesieHne MMIYJIbCA W DHEPTUM PENSTHBHCTCKUAX 9acTHIl (IO
(hoTorpadusaM TpEeKOB 3apsHKEHHBIX YaCTHI] B MAlHUTHOM TI0JIE).
Pazgen 7. KBantoBas ¢pusnka
7.1 | KopnyckymnsipHo- 6/2 Ypox [IpoBenenne KOCBEHHBIX U3MEPEHHM, UCCIIEIOBAHUS 3aBUCUMOCTEN
BOITHOBOI Jya/nsM. 87. | PaBHOBeCHOE TEIIOBOE H3IydeHHUE (M3ITydeHHE a0COMOTHO YEPHOTO M@Ky GU3HUECKUMH BETHUHHAMMU [P U3YYCHUH SBICHHS

dororddekra. OnpenencHre aOCOMOTHHIX U OTHOCUTEIHHBIX
MOTPEIIHOCTEH M3MepeHHi (pu3nuecKux BemndrH. OIeHKa IPaHHMIl
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®dotoaddexrt. OnpiTer A.I'. CtoseroBa. 3akoHbI GoTOdDDEKTA.
YpaBrenue DiiHmreitHa 1 porodddekra. "KpacHas rpanuma”

tdoroaddekra.

88. JlaBnenne cBeTa (B YAaCTHOCTH, MJaBJICHHE cBeTa Ha abOCOJIIOTHO
TIOTJIOMIAIOIIYIO M a0COJIOTHO OTPaKAIOIITYI0 MOBEPXHOCTH). OTIBITHI
I1.H. JIeGenena.
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLECCHI:
CIEKTPOMETp, (OTONIEMEHT, (POTONATYMK, TYHHEIBHBIH MHKPOCKOII,
COJIHeuHast 6arapest, CBETOJHOI.
JeMmoHcTpanuu.
HccnenoBanue 3aKOHOB BHEIHETO GoTOdheKTa.

89. Bomnbr ge bpoiura. [nuaa BomHBI ae Bpoitns u pasMeps obmactu
JIOKIN3AINH JBIDKYIIEHCS YaCTHIIBI.
TexHuyeckue  yCTpOMCTBA M TEXHOJIOTMYECKUE  IIPOLIECCHI:
CIEKTPOMETp, (OTOANIEMEHT, (POTONATYMK, TYHHEIbHBIH MHKPOCKOII,
coJlHeuHast OaTapesi, CBETOIUO/I.
JemoHcTpanuu.
HccnenoBanne 3aBUCHMOCTH COIIPOTUBIICHHS TIOJTYTIPOBOIHUKOB OT
OCBEIICHHOCTH.

90. Judpakuust sneKTpoHOB Ha Kpucrayuax. Crnenuduka u3MepeHHd B

Mukpomupe. CooTHoOIIeHU HeolpeaeneHHocTel [ eitzenbepra
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
CIEKTPOMETpP, (OTOIEMEHT, (POTONATYHK, TYHHEIbHBIH MHKPOCKOII,
COJIHeuHast 6arapest, CBETOJHOI.

JemoncTpanuu.

Ceeromuon. ConHedHas OaTapes.

rorpemHocTei. Perenue pacu€THbIX 3a7a4 ¢ SBHO 3aJaHHOU U
HESBHO 33JaHHON (PU3UIECKON MOJIEIBIO C UCTIONB30BaHUEM
OCHOBHBIX 3aKOHOB U (popMyII 110 TeMe «KBaHTOBBIC SIBICHUS.
PerieHue kauecTBEHHBIX 33714, TPCOYIOIIUX MPUMEHCHUS 3HAHUN
o Teme «KBaHTOBBIE sBIIeHUY. OIpeeieHne ycIoBUN
MPUMEHUMOCTH KBAaHTOBOW MOJIENIH CBeTa. AHAIN3 KBAHTOBBIX
MIPOLIECCOB C UCIMOJIb30BAaHUEM YpaBHEHUSI DUHIITEHHA 115
¢dororddexra, mpUHITUIIA COOTHOIIEHUH HEOIPEAEIEHHOCTH
Iefizen6epra. OObsICHEHNE IPHUHITAITA AEUCTBHUS CIIEKTPOMETPA,
(doro3nemenTa, HOTOIATUNKA, TYHHEIBHOTO MUKPOCKOTIA,
coJTHeuHOU OaTtapeu, cBeToaunozaa. Mcnons3zoBanue IT-TexHOMOTHIA
pu paboTe ¢ JOTOTHUTEIFHBIMA HCTOYHIKAMH HHPOPMAIIUH I10
TeMe, X KPUTHUECKUI aHAINU3 U OI[EHKa JTOCTOBEPHOCTHU

JlabopaTopHbIe 3aHATHS

91. HUccrenoBanme ¢potopesncTopa.
W3mepenne noctosHHO# [1aHKa Ha OCHOBE HCCIICIOBAHHS
dhoroaddexra.
HccnenoBanue 3aBUCMMOCTH CHITBI TOKA Ye€PE3 CBETOIUOJ OT
HaIPSOKCHUSL.
7.2 | ®usnka aroma. 2/2 | Ypox
92. OmBITBl MO HMCCIIENOBAHUIO CTPOSHUs aToma. [lmaHerapHas Mmozens | OmpezesieHue AJIMHBI BOJHBI JIa3epHOro n3nydeHus. Habmonenue

aToma Pesepdopra.

Iloctynater bopa. M3nydenue u moriomenue GOTOHOB NP Iepexoae
aTOMa € OJTHOT'O YPOBHS SHEPIUU Ha APYTOM.

Bunsr ciextpoB. CriekTp ypoBHEH SHEpruy aToMa BOAOPOAA.
CrioHTaHHOE M BBIHYXKJIEHHOE M3NydeHue cBeta. Jlazep.

JUHENYaThIX CIIEKTPOB. MccnenoBanue cekTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPO/Ia M M3MEPEHHUE MTOCTOSTHHON Prunbepra.
N3yueHue ycTpoiicTBa U I€UCTBUS CUETUNKA MOHUZUPYIOITUX
gacturl. OnpeaeneHne yCIOBUI MPUMEHIMOCTH MOJIEITH aTOMa
Pezepdopna. O6bscHEHNE PUHITUIIA JTEHCTBHUS CIIEKTPOCKOTIA,
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TexHuueckue  yCTpOWCTBA M TEXHOJOTHYECKHE  IPOIECCHI:
CHEKTpaIbHBINA aHaH3 (CHEKTPOCKOI), JTa3ep, KBAHTOBBIH KOMIBIOTED.
JemoncTpanuu.

Monens omsita Pesepdopaa.

HabmoneHne muHEHYaThIX CIIEKTPOB.

YeTpoHCTBO U ACMCTBHE CUETUNKA HOHU3UPYIOLIUX YaCTHLI.
OnpezeneHye ATUHBI BOJIHBI Ja3€pHOrO U3Ty4eHUs.

Ja3epa, KBAaHTOBOTO KOMIIBIOTEpa. AHAJIN3 KBAHTOBBIX IIPOLIECCOB
Ha OCHOBE IIEPBOTO U BTOPOTO IocTysatoB bopa

JlabopaTopHbIe 3aHATHS

93. HabmoneHne THHEHYaToro CrexTpa.
HccnenoBanue criekTpa pa3peKeHHOr0 aTOMapHOTo BOAOPOJA U
U3MepeHue MoCTosTHHOM Pundepra.
7.3 | dusnka aTOMHOTO 8/2/2 | Ypoxk
Anpau 94, Hyxnonnas mozens sapa I'eitzenOepra-lBanenko. 3apsn sapa. [TpoBenenue namMepeHuit pauoakTHBHOTO (hOHA C
3JIeMEHTapHbIX
ac P MaccoBoe yncio sAapa. H3oTonsL. HCITIOJIE30BAaHUEM JO3MMETPa M MCCIICAOBAaHNE TPEKOB YaCTHIL (no
JacTHIl. . .
PagnoaktuBHOCTB. Anba-pacnaz. DNEeKTPOHHBIN 1 TO3UTPOHHBINH rotoBsM dotorpadusm). M3yueHne MOMIOMEH s 6eTa-4acTHI]
Gera-pacnian. ['amma-H3TyeHue. amomuaneM. Onpe/ieNieHne yCIOBUi MPUMEHHMOCTH MOJIENH
95. 3akoH paanoaKTUBHOTI'O pacraaa. PagnoakTuBHBIC H30TOIBI B aTOMHOTIO sapa. AHaJIu3 U OIIUCAaHUE SIIEPHBIX peaKI_II/Iﬁ C
npupoze. CBoiiCTBa HOHH3UPYIOIIETO H3MyYeHus. Binsnue HCIOJIb30BaHNEM MOHATUN MacCOBOE YHCIIO U 3apsij SApa, YHEPTHS
PaaroaKTUBHOCTH Ha )KUBBIE OpraHu3Mbl. EctecTBeHHBIN (oH CBA3H 57Ipa, 3aKOHOB COXPAHCHNS 3aps/ia, MACCOBOTO UHC/a 1
n3nydeHus. Jlosumerpusi.
SHEPIUU B SJICPHBIX PEaKIMsIX, 3aKOHA PaJlMOAKTUBHOTO pacmHaja.
96. OHeprusi CBs3U HyKJIOHOB B siipe. SnepHsie cuibl. JledeKT Macchl OOBsicCHEHHE IPUHIIMIIA JSUCTBHS T03UMETPa, Kamepbl BuibcoHa,
Anpa. SIEPHOTO PEAKTOPA, TEPMOSIEPHOTO PEAKTOPA, ATOMHON GOMOBI,
Snepuble peakuun. Jlenenue u CUHTES saep. SnepHbIe peakTOpPbI. .
MarHMUTHOPE30HAHCHOW ToMOrpaduu. AHAJIU3 U OLEHKA BIUSHUS
[Ipobnemsl ynpapisieMoOro TEpMOSIIEPHOTO CHHTE3a. JKOJIOTHIECKHE .
. PaZlMOAaKTUBHOCTH Ha J)KMBbIE OPIaHU3MBL, a TAKXKe MOCIEICTBUH
ACIEKThI Pa3BUTHSA AAEPHON JHEPTETUKH. . . N
Pa3BUTHS SICPHON SHEPIETHKH C MO3ULUI IKOIOTHUECKON
97. MeTomap! perucTpayy U UCCIEOBAHUS 3IeMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3aUMO/IEHCTBHSI. BaprOHbI, ME30HBI U JIEITOHBI.
IIpencraBnenne o CrangapTHOH Mozenu. KBapKk-TIr0OHHas! MOETb
aJpOHOB.

®usnka 3a npeaenamu CtangapTHol Monaenu. TeMHast MaTepust U
TEMHas YHEePrusl.

EnuHCTBO pr3mueckoil KapTHHBI MHpa.

6e30macHOCTH; NPECTaBICHUN O palliOHAIBHOM
MPUPOJIOTIONB30BaHNH (B ITPOIIECCE OATOTOBKU COOOLICHUH,
BBITIOJTHEHHS TPYIIIOBBIX IIPOCKTOB)

IIpakTueckue 3aHATUS

98.

Wccnenosats PaanoOaKTUBHOTO (I)OHa C UCIIOJIb30BAHUEM JO3UMETPA.

JlaGopaTopHBbIe 3aHATHS

99.

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusm).
W3ydenue moriomeHus 6eTa-4acTUI] ATFOMIHNAEM.
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Pa3znen 8. JiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

8.1 | DmeMeHTHI 10/2 | VYpox Habnronenue 38E31H0T0 HEOa HEBOOPYKEHHBIM TJIa30M C
ACTPOHOMMH U 100. | Drambl pa3sBHTHS ACTPOHOMMH. HCTIONB30BaHUEM KOMIBIOTEPHBIX TMPUIIOKEHUH IJIS ONIPEeIIEHHS
acTpousuku [IpuknagHOe W MHPOBO33PEHYECKOE  3HAYEHHE  ACTPOHOMHH. | MOJOXKCHHS HEOCCHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC

[IpUMEHUMOCTL  3aKOHOB  (DU3UKM Ui OOBACHEHWs TpHUpoasl | co3Be3aus CeBepHOro MoNyLIapus U apkue 38€3apl. Habmonenue B
KOCMHMYECKHX O0BEKTOB. MeToibl acCTpOHOMHMYECKHX HCCIEAOBAHHHU. | Teieckorn JIYHBI, INIAHET, TYMAHHOCTEH 1 3BE3MHBIX CKOTUICHHIA.

COBpeMeHHLIe OIITHYCCKHUC TCIICCKOIIbI, PaauoOTEICCKOIIbI, Vuyacrue B JUCKYCCHH O pOJIA aCTPOHOMUHM B COBpeMeHHOﬁ
BHCATMOC(EpHAsi aCTPOHOMUSL. KapTUHE MUpPA, B IPAKTUYECKOU JECSATEILHOCTU YEJIOBEKA U
101. | Bun3BesgHoro Heba. Co3Be3nns, SpKUe 3BE3/bI, IVIAHETHI, UX BUAUMOE | JalbHEHIIEM HAYYHOTEXHUYECKOM pa3BuTuu. [loaroroska
ABHIKCHHC. COOOIIEHNH 0 METOAAX MOIYyYCHNS HAYIHBIX aCTPOHOMHUYECKHX
ConHeuHasl cucrema. 3HAHUU, OTKPBITUAX B COBPEMEHHOU acTpoHOMMUH. IIpuMeHeHue
102. | CoxnneuHas cucrema. OCHOBOIIOJIATal0LUX ACTPOHOMUYECKUX TIOHATUM, 3aKOHOB U

Counne. CostHeuHast akTUBHOCTh. McTounnk sHeprun CoJlHIIa U 3Be3]. | TEOpHi Ui aHaiu3a U 00BSICHEHUS (PH3MYECKUX MPOIIECCOB,
3Be3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKM. JluarpaMma "CHEKTPaNbHBIA | MPOMCXOMANIMX B 3BE3/aX, B 3BE3AHBIX CHCTEMAX, B

KIacC - CBETUMOCTH". 3BE3/bl TJIABHOHM IOCICIOBATCIBHOCTH. | MekraJaKTHUECKOH Cpesie, IBIKCHHS HeGECHBIX TEl, SBOITIOHH
3aBucUMOCTh '"'Macca - CBETHMOCTBL" IS 3Be3]  IJIAaBHOU 3B&371 1 BeeseHHoi

mocjenoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMEHHEIC
TPEICTaBICHAS O TPOUCXOXKACHWN W HBoitoruu CoNHIIA M 3BE3..
DTaIlbl )KU3HU 3BE3.

103. | Mueunsrii [1yTs - Hama [anaktuka. [lonoxenue u nmxenne ConHIa B
lanaktuke. Tunel ranaktuk. Paguoramaktuku v KBazapbl. YepHble
JIBIPBI B AJIpax TajJakTUK.

104. | Bcenennas. Pacummpenue Bcenennoi. 3akoH Xa0O6ia. PaszOeranue
ranakTuk. Teopust bonbmoro B3peiBa. PennkroBoe msiydenue.
MacmabHas ctpykrypa Beenennoil. MeraranakTuka.

Heperennsie mpo6ieMbl aCTPOHOMHH.

HpaKTI/I‘IGCKI/Ie 3aHATHA

105. | HabGmrogath 3Be34HOTO HeOa HEBOOPYIKEHHBIM IJIa30M C
WCIOJIb30BaHNEM KOMIBIOTEPHBIX MPUIOKEHUHN ISl OTIpEIeTICHUS
MOJIOKEHHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHEIC
co3Be3usi CeBepHOro noyymapus U sipkue 3Be3/bl.

Ha6mronenus B Teneckor JIyHbI, IIaHET, TYMAHHOCTEH U 3BE3IHBIX

CKOTUICHHI
Pasznen 9. ®usuyeckuii NPAaKTHKYM
9.1 | ®usnueckwuii 2 Ypox
TIPaKTHKYM 106. CrocoOsl HN3MEPCHU (1)I/I3I/I‘~I€CKI/IX BCJIMYHUH C UCIIOJIb30BAHUEM HpOBCZ[eHI/IC KOCBCHHBIX H3M€p€HI/II7[, I/ICCJ'IC,HOBaHI/Iﬁ
AQHAJIOTOBBIX M U(POBBIX H3MEPHUTEIBHBIX IPHOOPOB H 3aBUCHMOCTEH (PU3NYECKUX BEJIMYHH, POBEPKA MPEJIOKEHHBIX
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KOMITBIOTEPHBIX JATYNKOBBIX CHCTEM. AOCOIIOTHBIC U OTHOCHTEIIBHBIE
MOTPENTHOCTH N3MEPEHNH (pr3ndeckux BeandnH. OIeHKa rPpaHuI
MOTPEIIHOCTEH.

IIpoBeneHuEe KOCBEHHBIX U3MEPEHUN, UCCIIEN0OBAHUN 3aBUCUMOCTEM
(hM3MYIECKUX BEIMYUH, IPOBEPKa MPEATOKEHHBIX THIIOTE3 (BHIOOD U3
paboT, ONMCaHHBIX B TEMATHYECKHUX pasjeliax "YueHnIecKui
9KCIIEPUMEHT, J1a00paTOpHbIE pabOThI, MPAKTUKYM").

runoTe3 (BhIOOp M3 paboT, ONMMCAHHBIX B TEMAaTHYECKHX pa3ienax
«YYeHHIEeCKUI KCTIEPUMEHT, 1ab0opaTOpHBIE PadOTHL,
MIPAaKTHKYM))

Pazgen 10. O6001maromee noBTopeHue

10. | O6oOmaromiee 2 Ypox
1 TIOBTOPCHHC 107. | OGoOmeHue U cuCTEMaTH3aUs COACPIKAHIS Pa3IeioB Kypca Yyactue B IUCKYCCHH O POJH (PU3UKU M ACTPOHOMHH B PA3ITMIHBIX
"Mexannka", "MonekynsapHas GuU3nKa ¥ TepMOAUHAMHKA", cdepax nesiTensHOCTH YenoBeka. [loaroroska coodmieHnii o mecre
"nexrpomuHamuka, "Kone6anus u Boubl", "OCHOBHI cienuanpHoii | GU3HYCCKOH KapTUHBI MHPA B Psily COBPEMEHHBIX TIPEICTABICHNUIA
Teopun otHocutesbHOCTH", "KBaHTOBas husuka', "DIeMEHTHI 0 npupoze. BrinonHenre y4eOHbIX 3a1aH1H, IEMOHCTPUPYIOIIHX
ACTPOHOMHH 1 AcTPObH3HKH". OCBOCHHE OCHOBHBIX MOHATHH, PU3UIECKUX BEITMUMH 1 32aKOHOB
Ponb hu3uku U acTpOHOMHH B 5KOHOMHUYECKOM, TEXHOJIOTHYECKOH, Kypea (usmxu
COIMAJILHOW U 3THYECKOM chepax ACATeIbHOCTH UeIOBeKa, POjb U
MecTo (DM3HKH M aCTPOHOMHHU B COBPEMEHHOM HAyYHOH KapTHHE MHPA,
3HA4YEHHE ONHMCATEIbHON, CHCTEMATH3UPYIOIIEH, OOBICHUTETLHON 1
NpOTHOCTHYECKON PyHKUMiT pn3uuecKkoil Teopuu, poiib Gpruzndeckon
TeopuH B (POPMUPOBAHUH HPEACTABICHUH O (HU3HIECKON KapTHHE
MHpa, MECTO (PU3NIECKON KapTHHBI MHUpPa B OOIIEM psily COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPEJICTABICHUI O IPUPOJIE.
Koncynpranmm mo 20 | 108. | Bmenenme. Llenu u 3aa4u U3y4eHUsI OCHOB POEKTHOM AEATEIHHOCTH.
UHAMBAIYaJIbHOMY 109. | ®opMyIMpPOBKA TEMBI HHIMBHIYAILHOIO IPOEKTA.
MIPOEKT
P Y 110. | Ompenenenue TUIA MPOCKTA; (HOPMYITUPOBKA HIICH, IICITH
MPOEKTUPOBAHUS
111. | M3yueHne HCTOYHUKOB HEOOXOMMOHN HH(OPMAIH, OTPAOOTKA METOIOB
niorcka nadpopmarmn B ViaTepHeTe. CocTaBieHue I1aHa TeKCTa.
112. | BeInKcky U3 TEKCTA, IUTUPOBAHUE TEKCTA, IOMETKH B TEKCTE.
113. | OdopmieHnEe MHCEMEHHON YaCcTH MPOEKTA.
114. | IloxgBeaeHKE UTOIOB.
115. | IIpaBuna odopmireHHE Pe3yIHTATOB, IPE3EHTALNS IPOEKTa
116. | Ortyer o X0/i€ BBIIOIHCHHS MPOCKTA.
117. | YupaBneHue U3MEHEHUSIMH M 3aBEpIICHHUE TIPOEKTA
Koncynpramnus nepen 2 118. | Koncynbranus nepej 3K3aMeHOM

OK3aMCHOM
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[Tybnuanas 3amuTa

[TyOnmuHas 3ammTa HHIABUAYATFHOTO IPOEKTa

WHIIUBHYaIbHOTO

poeKTa

CamocTostenbHast paboTa 39 BeInonHeHHe HHIUBUYATLHOTO MTPOEKTa
12 IToaroToBKa K 3al[UTe HHANBUIYATLHOTO MIPOEKTA
12 IoAroToBKa K 3K3aMeHy

IIpomexxyTouHas 4

aTrectanys B popme

JK3aMeHa

Bcero: 309
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2. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEIMETA ®U3UKA

6.1 MaTepuaJIbHO-TEXHHYECKOE oOecleyeHue

B coorBerctBunm ¢ TtpeboBanmsimu PIOC COO kK MaTepuaIbHO-TEXHUYECKOMY
obecrneueHn0 y4eOHOTo Ipoliecca yriiyOJlIeHHbI ypoBeHb Kypca (GU3MKU U3Y4aeTcs B YCIOBUSIX
npenMeTHoro kabwnHera (u3uku. KaOuHer Qu3uku ocHamieH HEOOXOTUMBIM JIa0OPaTOPHBIM
000py/I0BaHUEM JIJIsl BBIMOJIHEHUS YKa3aHHBIX B Mporpamme 1o Qpu3rke MpakTHYeCKUX paboT u
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUSL.

JleMoHCTpallMOHHOE O0OpyIOBaHHE O00ECleYrBaeT IOCTAHOBKY IIEPEUHCICHHBIX B
nporpamMMe 1o (U3MKe KIIOYEBBIX IEMOHCTpAIMKA AJISi MCCICIOBAHUS HM3Y4YaEeMBIX SIBICHUH U
MPOLIECCOB, AMIUPUUYECKUX U (PyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaboparopHoe oOOpymOBaHUE MJIs MPAKTUYECKHUX paboT cHOpPMUPOBAHO B BHJE
TEMaTHYECKUX KOMIUIEKTOB U 00ECIIEUEHO B pacyeTe OJIHOTO KOMILIEKTA Ha ABYX 00YyYaroIuXcs.
Temarnueckue KOMIUIEKTBI JaOOpPAaTOpPHOro OOOpYAOBaHUS IIOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX
CHCTEM B BHJIE IIU(PPOBHIX Ta00paTOpuid.

[IporpamMma yue6HOTro mpeamera Ousnka peanusyercss B yueOHoM kabunere dusuku, 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

— ABTOMaTH3UpPOBAaHHOE pabovece MECTO MPETOIaBATEIIS;

— HuTepakTuBHAs 10CKa, MPOEKTOP, KPOHIITEHH;

— MaruutHO-MapKkepHas J0CKa;

— Harnsgasie moco6ust (KOMIUIEKTHI y4eOHBIX TaONUIL, MIAKAThI: «(PU3UYECKUE BEITUYUHBI U
dyHIaMEHTAIbHBIE ~ KOHCTaHTBI»,  «MEXKIYHApOJHAas  CHCTEMa  CIMHHI[  CH»,
«repuouYecKas CUCTeMa XUMHYECKHX dJeMeHTOB 1. M. MeHnneneeBa», MOpPTPETHI
BBIJIAIOIINXCS YICHBIX-(DHU3UKOB M ACTPOHOMOB);

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

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

— Craruyeckue, TMHAMUYECKHE, IEMOHCTPALIMOHHBIC U pa3/IaTOuHbIe MOJIEIH;

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

—  KommiekT yueOHO-MEeTOIMYECKON JOKYMEHTAIIHH;

— @DOH/JI OLICHOYHBIX CPEJICTB MO MPEAMETY;

6.2 UnopmanmoHHOe o0ecnieyeHne peain3aluu NporpaMmbl

B 6ubanorteunsiit ¢GoHJ BXOAAT y4eOHUKH U3 (eAepaJbHOro NepedHs Y4eOHUKOB,
JIOTYIIIEHHBIX K MCITOJIb30BAHMIO TIPU pealN3alliil UMEIOMINX TOCYJapCTBEHHYIO aKKPEIUTAIIUIO
00pa30oBaTeNbHBIX MPOTrPaMM HAdajdbHOIO OOIIEr0, OCHOBHOI'O OOIIEro, CperHero oOIIero
00pa30BaHUs OpPraHM3ALUSAMH, OCYIIECTBISIONIMMUA OOpa30BaTEIbHYIO JEATEIBHOCTh U
YCTAHOBJICHHSI MTPEJEIIBHOTO CPOKA MCIIOJIB30BAaHMS UCKIIOUEHHBIX YU€OHUKOB, YTBEPKJIEHHOTO
npukazom MwunnpocBemenus Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHIOCTE
Poccun 01.11.2022 N 70799).

Crynentam  Kommemxa  obecmedeH  gmoctyma k  yueOHukam  ObC  Jlawp
(https://e.lanbook.com/)  (kommekmmm  "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHuey.
O061eo0pa3zoBaTeNIbHbIE PEAMETHI).

B oOpa3oBaTenbHOM Mpoliecce MCIONb3YIOTCS IEKTPOHHBIE 00pa30BaTeNbHbIE PECyPChI
u3 (emepanrbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB, JOMYIICHHBIX K
UCTIONB30BAHUIO  TIPU  pealld3allii  MMEIONIMX  TOCYAapCTBEHHYIO  aKKpPEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
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o0Opa3oBaHUs, YTBEPXKACHHOTO mpukazoM Munnpocsemenuss Poccum 18.07.2024 N 499.
(3apeructpupoBano B Munrocte Poccun 16.08.2024 N 79172).
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