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OAOBPEHO
peAMETHOM (LIMKJIOBOM) KOMUCCUEN €CTECTBEHHO-HAYYHOIO 1IMKJIA.
[Ipeacenarens [I(L)K

W il A.A. OcmaHoBa

ITpoTokon Ne8 ot 30 anpesnst 2025 1.

Pabouas mporpamma yuebnoro mpenmera OVYIIn.06 ®usmka pazpaboraHa Ha OCHOBE
TpeOOBaHUI:

— (¢enepanbHOrO0  TOCYJApCTBEHHOTO  00pa3oBaTENbHOrO  CTaHJapTa  CPEAHEro
npodeccnoHansHOTO 00pa3oBanus 1o cnenuanbHocTH 13.02.13  Dkcruryaramust U
00CITyKUBaHUE AIEKTPUUYECKOTO U JIEKTPOMEXAHUUYECKOT0 000py10BaHus (110 OTpacism),
YTBEPKACHHOIO TIpuKa3oM MuHucrepctBa o00pa3oBaHus M Hayku Poccuiickoi
Oenepannu Ne 797 ot 27 okts6ps 2023 1., (3apeructpupoBad MUHHCTEPCTBOM FOCTUITUN
P® N 22 nos6ps 2023 r. N 76057);

— (denepanbHOTO TOCYTAPCTBEHHOTO 00pa30BATENBHOTO CTaHIAPTa CPEIHEro O0OIIero
o0Opa3oBaHMs, YTBEpPKIEHHOTO mpHuKa3oM MuHHUCTepcTBA 00pa3oBaHUSI W HAyKu
Poccuiickoit ®eneparuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

— mnonoxeHuit @enepalibHOI 00pa30BaTEIHHOIN MPOTPAMMBI CPEIHEro 0011ero 0opazoBaHus,
yTBEpKIeHHONW npukazoM MunnpocBeuienuss Poccum ot 18 mas 2023 r. N 371
(3apeructpuposano B Muntocte Poccun 12 urons 2023 r. N 74228), B 1.4. denepanbHon
paboueii mporpammsl 1o yueOHoMy npenmety "®Pusnka" (yriryOneHHbBIH YPOBEHB);

C y4eTOM HOquaCMOﬁ CIICHUAJIBHOCTH.

B COOTBETCTBUH C pab04YMM y4eOHBIM IIJIAHOM.

Pa3paboruuk:

— OcwmanoBa Aiimat AnueBHa, npenogasareisb [ BIIOY PJI « Texuuueckuit Koieax UIMEHH
P.H. Amypanuesa»

© OcmanoBa Aiimat AnmnesHa 2025

© I'BIIOY PJ] «Texumuecknit kommemk P.H. Amrypammesay 2025
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1. HOACHUTEJIbHAA 3AIIUCKA

Pabouas mporpamma yuebHoro npeamera dusuka npegHazHaueHa sl U3ydeHUsT PU3UKU
IpY pean3aluu CpeaHero oomero o0pa3oBaHus B MpeIeiax OCBOCHUS IPOTPaMMBbI MOATOTOBKH
crienuanucToB cpeaHero 3BeHa 13.02.13 Dkcruryaranus U OOCTYy)KHBAaHHE DJICKTPHUYECKOTO U
AIIEKTPOMEXAHMUECKOT0 000py10BaHuUs (TI0 OTPACIIAM).

VYueoOnsiii npeamer Ou3rka NPUHAMICKUT TMpeaMeTHON obnacTu EcTecTBeHHO-Hay4YHBIE
npenmetel, PI'OC cpempnero obmiero oOpa3oBaHUs, W HM3y4aeTcs B COCTaBe 00S3aTEIBHBIX
y4eOHBIX MPEIMETOB 00111e00pa30BaATEIHHOTO ITUKJIA.

[Ipeamer sBasieTcs nMpodUIBLHEIM IpeaMeToM obimeoopazoBatenpHoro mukiaa I[IICC3 u
usydaercs Ha yriayonenHom yposae @I'OC cpeanero obmiero 06pa3oBaHus ¢ y4eTOM CHCIHPUKA
OCBaMBaeMOM CHEIUAIBHOCTH.

PaGouas nmporpamma yuebHoro npeamera ®@usuka (yriayO0nEHHBIN ypoBeHB) pa3paboTana
Ha OCHOBe TpeOoBaHMil K pe3ynbraram ocBoeHuss GI'OC COO, a takxke enepanbHO padboueit
MporpamMMbl BOCTIUTAHHUS.

PaGouas nporpamma yueOHoro npeamera Ousnka JaeT MpeicTaBiICHUE O LEsIX, o0uei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMera
O®u3rka Ha yriayOJIeHHOM YpOBHE, YCTaHABIMBAeT 00s3aTENbHOE IMPEAMETHOE COJIep’KaHue,
IpelyCMaTPpUBAET €ro CTPYKTYpPUpPOBAHHUE IO pa3fesaM U TeMaM Kypca, JAaeT paclpeneieHue
y4eOHBIX YacOB 110 TEMAaTUYECKUM pa3ziesiaM Kypca U OCIe0BaTeIbHOCTh UX U3YUECHHUS C YUYETOM
MEXIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTUKM Yy4eOHOTO IpoIlecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

Pabouas mporpamma ydeOHOro mpenmera ®Pusnka yriayOJIEHHOTO YpPOBHS IO3BOJISIET
peann3oBath 3a/1a4u MpodecCHOHaANbHON OpUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM s
IPOSIBJIEHUS] CBOMX MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM OOydarouumcs,
KOTOpBIE HEOOXOIUMBI I MPOAODKEHUS 00pa3oBaHMs B OpraHU3alUsAX MPOPECCHOHATBHOTO
00pa30BaHUs 10 PA3TMYHBIM (DPU3UKO-TEXHUYESCKUM U WHXCHEPHBIM CIEITUATBHOCTSIM.

B mporpamme mno ¢usuke omnpenensioTcs IUIaHUPYyEMble pe3yibTaThl OCBOCHUS Kypca
(GU3UKU: JIMYHOCTHBIC, METAlpeAMETHBIC, MpeaMeTHble (Ha yriayOjgeHHOM ypoBHe). Haydno-
METOJIOJIOTUYECKOM OCHOBOM NJIs1 pa3pabOoTKu TpeOOBaHUM K JTMYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM pe3ysibTaTaM 00yYaroIIUXCsl, OCBOMBIIUX MporpamMmy 1o (u3ukKe Ha yriayOIeHHOM
YPOBHE, SBIJISIETCS] CACTEMHO-/IE€ATEIbHOCTHBIN MOIXO/I.

PabGouas mporpamma mo @u3MKe MNpPeAOCTaBIsIeT BO3MOXKHOCTH JJISl peallu3alluu
pa3IMYHBIX METOJAMYECKUX IMOAXO0J0B K MpPErnoAaBaHui0 (U3MKU Ha yriyOJIeHHOM YpPOBHE MpH
YCIIOBUU COXpaHEHUs1 00s3aTeIbHOM YacTH Co/Iep KaHUsl Kypca.

®dwu3uka Kak Hayka 0 HanOoJsee 00X 3aKOHAX MPUPO/IbI, BEICTYIAs B KaUeCTBE y4eOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIaJl B CHCTeMYy 3HaHUN 00 okpyxkaromem mupe. Kypce
GU3MKN - CUCTEeMOOOPA3yIOMIUN ISl €CTECTBEHHO-HAYYHBIX Y4YeOHBIX MPEAMETOB, MOCKOIBKY
du3HYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUHM, N3YyYaeMbIX XUMHUEH, OUOIOTHEH,
duznueckoii reorpadueit u actpoHoMmueit. Mcrnonb30BaHue 1 aKTUBHOE MPUMEHEHHE (PU3UUECKUX
3HAHUM ONpeNeNuyio XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MATEpPHAIOB C 3a/laHHBIMU
cBoiicTBamu. M3yuenue Gpu3MK1 BHOCUT OCHOBHOM BKJIaJ B QOPMHUPOBAHUE €CTECTBEHHO-HAYYHON
KapTUHBI MUpa o0ydaromierocs, B popMupoBaHUe YMEHUI IPUMEHATh HAYYHBIN METO/ MO3HAHUS
IIPU BBIOJHEHUH MU YUYE€OHBIX MCCIIEI0BAaHUH.

PaGouas mporpamMmma ®dusnka MONOKEH Pl UACH, KOTOPbIE MOXXHO pacCMaTpUBATh Kak
TIPUHITUIIBI €T0 TTOCTPOCHHUSI.

Wnes nenoctHocTu. B COOTBETCTBUM € HEN KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUY € HEll MaTepual Kypca pU3uKu 00beIMHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIsieTcsl (OpPMUPOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BEIIECTBE U TIOJIC.
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Nnes  rymanurapusanuu.  Peanmsanuss  uaew  NpeAnoyiaraeéT — MCIOJIb30BaHUE
TYMaHUTApHOIO MOTEHIMaNna (PU3MYECKOW HAyKH, OCMBICICHHME CBS3UM DPA3BUTHA (DU3UKH C
pasBUTHEM OOIIECTBAa, a TaKXXE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTWYECKHMU
npoOeMamMu.

Wnes npuxnagHoit HanpasieHHOCTH. Kypc ¢pu3uku yriry01eHHOro ypoBHS MpEeAroiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMYECKHX U TEXHOJIOTMYECKUX NPUIOKCHUM H3YyYEHHBIX
TeOpuid W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOIIMX TPEACTaBICHUH U
COBPEMEHHBIE TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHH.

Wnes skonorusanuu peanusyeTcss INOCPEACTBOM BBEACHHS DIIEMEHTOB COJIEPIKaHUSA,
MOCBALICHHBIX 3KOJIOTMYECKUM TNpo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYyXAeHUs Npo0IeM pallMOHaIbHOTO IPUPOJIONIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

OcBoeHne colepkaHHsl MPOrpamMMmbl 1O (HU3UKE CTPOUTCS HAa NPUHIMIAX CHUCTEMHO-
NeSITeIBbHOCTHOTO moxaxoxa. Jns ¢u3ukm peanuzamus STHX NPUHLIMIOB Oa3Hpyercs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeWcTByomero (akropa
yuebHoro nporuecca. [ yriay6ieHHOro ypoBHS - 3TO CHCTEMa CAMOCTOATEIBHOTO SKCIIEPUMEHTA,
BKJIIOYAIOLIET0 ()POHTAJIBHBIE OIBITHI IIPU U3yUYE€HUH HOBOT'O MaTepuaia, jJ1adopaTopHble padoTh
U paboThel mpakTukyma. Ilpu sToM moza paboTamMH MPaKTHKyMa MOHUMAETCsS CaMOCTOSITEIbHOE
UCCIIeIOBaHUE, KOTOPOE IMPOBOAUTCS MO PYKOBOJCTBY CBEpHYTOro, o0oOIIeHHOro Buja 0e3
MOIIArOBOM MHCTPYKIIUH.

B paGoueil mporpamme o ¢(usMuke cucteMa 3KCHEpUMEHTa, JabOpaTOpHBIX PaboT U
IpaKTUKyMa NpeJCTaBlIeHa eIuHbIM nepeuHeMm. Ilpu 3ToM oOecrieunBaeTcsl OBIIaJEHUE
00y4aroIMMHUCST YMEHHUSMHU IPOBOJAUTH IMpPSIMbIE U KOCBEHHBbIE M3MEPEHHUs, MCCIIEJOBAHUS
3aBHCUMOCTEH (DU3MYECKMX BEIUYMH M TOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX
TUIIOTE3.

bonpmioe BHUMaHME yaeisAeTCs PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu aTom
JUIsL pacUETHBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3aaydl C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
(bu3nYECKOI MOJIEIIBIO, IO3BOJISAIONINE IPUMEHATh U3yUEHHBIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK M3
OJIHOTO pazliena Kypca, TaK M HMHTEIpHUpYs NPUMEHEHHE 3HAaHUN W3 pas3HbIX pa3fesoB. [[is
Ka4eCTBEHHBIX 3a/lad IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OOBsICHEHUE/TpeIcKa3aHnue
NpoTeKaHHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAOLIEH KM3HM, TpeOyrouue BbiOopa
bu3nyecKoil MoAeNu AJisi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMH LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

— (opMHUpoBaHME UHTEPECA U CTPEMIICHHS 00YUaIOIUXCsl K HAYYHOMY U3yUEHHIO TPUPO/IBI,
Pa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

— pa3BUTHE TPEJCTaBICHUMH O HAydyHOM MeETOJe TO3HaHMS U  (HOpMUpOBaHUE
HCCIIEI0BATENIBCKOTO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

— (opmHupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3yUEHUS OCHOB CTPOCHMS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3MKH;

— (opMupoBaHHE YMEHUN OOBSCHATH SBJICHUS C UCIOJIb30BAaHUEM (U3UYECKUX 3HAHUN U
Hay4HBIX JI0KA3aTENbCTB;

— (opmupoBaHuEe TpPEICTaBICHUNA O poiu (DU3MKHU Ui Pa3BUTHUS JAPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH;

— Dpa3BUTHE TMPEJICTaBIEHUH O BO3MOXHBIX cdepax Oynymeidl mnpodeccnoHaaIbHON
NESTEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMYy OOY4YeHHIO B 3ITOM
HaIlpaBJICHUU.

JlocTukeHne 3THX Lieneil obecriednBaeTcsl pelleHrueM CIeAyIoUMX 3ajad B Ipolecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHus:

— TNpHOOpeTeHHEe CHUCTEMBbl 3HaHUKH 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPHU3UKU;



— ¢dopMUpOBaHNE YMEHUI PUMEHSATh TEOPETUUYECKUE 3HAHUS 1J11 O0BSICHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJIE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

—  OCBOEHHE CIIOCOOOB PELICHUs PA3IMYHBIX 33a4 C BHO 33/1aHHON (PU3NUECKOIl MO/IETIbIO,
3aJa4, Mo/Ipa3yMeBalOIINX CaAMOCTOSITENIbHOE CO3/laHue (GU3NYECKON MOIENH, COOTBETCTBYIOLIEH
YCIJIOBUSIM 33J]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOT'0 XapaKTepa;

— TMOHMMaHUE (U3NYECKHX OCHOB W MPHUHIUIIOB JEHCTBHS TEXHHUYECKUX YCTPOWCTB WU
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAdy;

—  OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHHS U MPOBEICHUS (DU3MUECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpOpeTalnd HHPOPMALUHU, ONPEACICHUs JIOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

— CO3/1aHHE€ YCJIOBUU HJISl Pa3BUTUS YMEHHUH MPOEKTHO-UCCIIEIO0BATEIbCKOM, TBOpUYECKON
JESITEIIbHOCTH;

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

B cootBerctBun ¢ TpeboBanusimu DPI'OC COQO yriayOneHHBIH ypOBEHb H3Y4YECHHUs
ydyeOHoro mpeamera "duszmka' Ha YpoBHE cpeaHero ooOmero o0Opa3oBaHHUS BbIOMpaeTCs
00y4JarmuMuUCs, MIAHUPYIOUIMMH IPOJOJDKEHHE 00pa3oBaHMs IO CIEHUAIbHOCTIM (DU3HKO-
TEXHHYECKOTO TPOPUIISL.

[Ipennaraemslii B mporpamme 1o (Gpu3mKe nepeueHs 1adopaTOPHBIX U MPAKTUYECKUX padoT
SIBIISIETCS PEKOMEHIOBAHHBIM, TIPETIOAaBATENb JIeJIaeT BEIOOpP MPOBEIEHH J1a00paTOpHBIX padoT
Y OIIBITOB C YYETOM MHANBUAYAIbHBIX OCOOEHHOCTEH 00yUYarOINXCS.

B paGoueii mporpamMe mo (GHU3MKE KaKIOTO CEMECTpa IMpeniaraeTcs pe3epB BPEMEHH,
OTBOJUMBI HAa BApUATUBHYIO YaCTh MPOTPaMMbl, COJEpKaHUE KOTOpPOoH GdopMupyercs
YYaCTHHKaMHU 00pa30BaTEIBLHOTO IPOIIecca.

B pamkax yriybneHHOro ypoBHS M3ydeHHs (pU3HKU 0OecreuynBaeTCs IeeHanpaBieHHas
MOATOTOBKAa OOYy4YalIIMUXCsA K MPOJOJDKEHHUIO oOpa3zoBanus 1o crneruanbHoctH 13.02.11
TexHuyeckasi SKCIUTyaTalusi W OOCTY)KHMBaHUE OJIIEKTPUYECKOTO M DIJICKTPOMEXaHUUYECKOTO
00opynoBaHus (110 OTPaACIsIM).

YrnyOneHHbId ypoBeHb u3yueHUsi yueOHoro mpenMera Ousmka obecrieynBaert:
NOArOoTOBKY oOydaromuxcs mo cnenuanbHocTH 13.02.11 TexHumueckas »dKciutyatanus u
o0CIy>KUBaHUE DIEKTPUUECKOTO M D3JIECKTPOMEXaHHYECKOro o0opyaoBaHus (MO OTpacisiaM),
ydyacTue B IPOEKTHOM M MCCIEAO0BATEIbCKON [EATENbHOCTH, CBSI3aHHOM C COBpPEMEHHBIMU
HalpaBJICHUS MU OTPACiId HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTMH, MOATOTOBKY K
Y4aCTHUIO B OJINMITHAJAX.

BHyTpeHHsIsA OLleHKA BKJIIOYaeT:

— CTapTOBYIO TUarHOCTHKY;

—  TEKyIyI U TEMATUYECKYIO OLIEHKY;

— UTOTOBYIO OIICHKY;

— TIPOMEXYTOUHYIO aTTECTalHUIO;

— IICUXOJIOTO-IIeIaroru4ecKoe Hab0IeHUE;

— BHYTPEHHUI MOHUTOPUHT 00pa30BaTENIbHBIX JOCTUKEHUHN 00ydaromuxcsl.

JUTUTENbHOCTh KOHTPOJIBHOW paboThl, sBIstOIIEHCS (OpMOl NMHUCbMEHHOW NPOBEPKU
pe3ynbTaToB OOY4YeHHs C IeJbl0 OLIEHKH YpPOBHS JIOCTHI)KEHUS TNPEAMETHBIX U (WJIH)
MEeTaIpeIMETHBIX PE3yJIbTaTOB, COCTABIISET OT OJJHOTO J0 JIBYX YPOKOB (He Oojee yeM 45 MUHYT
KaKJIbIi ).

JUTUTENbHOCTh MPAaKTUYECKOH paboThl, sBIstOIIENCcsS (GopMoil opraHuzanuu y4eOHOTro
mpolecca, HampaBJIEHHOM Ha BBIPAOOTKY Yy OOydaroluXcs MPaKTUYECKHMX YMEHUMH, BKIIOYas
nabopaTopHble, MHTEPAKTUBHbIE M WHBbIE pabOThl M He SBISOIIEHCS (OpMON KOHTPOJI,
COCTaBJISIET OJIMH ypOK (HE Ooiiee yem 45 MUHYT).

IIpu sToM 00bEeM ydeOHOro BpEMEHHM, 3aTPauyMBaEMOr0 Ha IPOBEACHUE OIIEHOYHBIX
npoueayp, He noipkeH npesbimath 10% ot Bcero od0bema y4eOHOTO BpeMEHH, OTBOJMMOIO Ha
U3y4eHHe JaHHOTO y4eOHOro MpeMeTa B JaHHOM rpymnie B TeKylleM yu4eOHOM roay".
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2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEAMETA
®U3UKA (YIJIYBJIEHHBIIA YPOBEHD)

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS
PYKOBOJICTBOBaThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH JTUIHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TO3UTHBHBIX BHYTPEHHHX YOEXKICHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM
IICHHOCTSIM POCCHUICKOTO O0IIECTBA, PACIIUPEHHE KU3HEHHOTO OIbITA U OIbITA JCSITEILHOCTH B
Ipolecce  pealn3ali  CPEACTBaMH  Y4eOHOTrO  IpeIMeTra OCHOBHBIX — HaIlpaBJICHUM
BOCITUTATEIIBHOM JIEITEIbHOCTH.

B pesynprare wu3ydenuss ydeOHoro mnpeamera ®Duszmka y oOyyaromerocss OyayT
c(OPMHUPOBAHBI CIICAYIOIINC JIHYHOCTHbIE Pe3yJIbTAThI:

B cooTBeTcTBHM ¢ TpeboBannaMu ®I'OC COO YTo4HEHHBIE JIMYHOCTHBIE Pe3yJIbTaThl
®OII COO

IPa’KAaHCKOTO BOCITUTAHHS:

—  c(hOpMHPOBaHHOCTH I'PaXKAAHCKOM MO3UIHN
o0ydarolierocst Kak akTHBHOTO U OTBETCTBEHHOT'O 4JICHA
poccuiickoro o0IIecTBa;

—  OCO3HAaHHWE CBOMX KOHCTHTYIIHOHHBIX IIPaB
00513aHHOCTEH, yBa)KCHNE 3aKOHA M IIPABOIIOPAIIKA;

—  TIPUHATHE TPAAUIMOHHBIX HAIIHOHAIIBHBIX,
0011IeueIIOBEIECKMX TYMaHUCTHIECKUX 1
JEMOKpPaTHIECKUX [IEHHOCTEH;

—  TOTOBHOCTH NPOTUBOCTOATH HICOJIOTHH HKCTPEMHU3MA,
HallMOHAJIN3Ma, KCeHO()OOHH, TUCKPUMUHAIUH 110
COLIMAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MpHU3HAKaM;

—  TOTOBHOCTH BECTH COBMECTHYIO JESTEIHHOCTD B
MHTEpecax rpakJAaHCKOro oOIIeCcTBa, y4acTBOBATH B
CaMOYIpaBIICHUH B 00Ie00pa30BaTeIbHON OpraHU3aluu
U IETCKO-IOHOIIECKUX OPTaHM3aLsiX;

—  YMEHHE B3aUMOJIEHICTBOBATH C COIMAILHBIMHA
MHCTUTYTaMH B COOTBETCTBHH C MX (PyHKIMSIMHU U

1) rpa’xJaHCKOTO BOCTIMTAHMUS:

—  c(hOpMUPOBaHHOCTb TPAXKIAHCKOH TTO3UIIUU
o0yyaroerocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO
o01ecTBa;

— IpUHATHE TPAJAUIHOHHBIX
00111e9eI0BEYECKNX TYMaHUCTHIECKUX U
JIEMOKPAaTHIECKUX [IEHHOCTEH;

— TOTOBHOCTBH BECTH COBMECTHYIO
JACATCIILHOCTD B MHTEPECAX I'PaAKIAaHCKOI'O
o01ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH
B 00pa30oBaTeIbHON OpraHu3aluy;

— YMCHUC B3aHMOHeﬁCTBOBaTL C
COIMAJIbHBIMU UHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIHMSIMH U
Ha3HAYCHHEM;

— TOTOBHOCTbH K TYMaHHUTApHOH U
BOJIOHTEPCKOH AEATEIBHOCTH;

Ha3HAaYCHHUEM,;

— TOTOBHOCTb K 'YMaHHUTapHO! U BOJOHTEPCKOM
JIeSITENILHOCTH,

NaTPUOTUYECKOIO BOCIIMTAHHUS: 2) MaTpHOTHYECKOTO BOCTINTAHUS:

—  chOpMHPOBAHHOCTH POCCUICKON rpaIaHCKON —  chopMHUPOBAHHOCTH POCCHUCKO
UJCHTUYHOCTH, IATPUOTU3MA, YBAXKECHUS K CBOEMY IPaXAaHCKON UACHTUYHOCTH, IATPUOTU3MA;
HapoJy, 4yBCTBa OTBETCTBEHHOCTH iepel Ponunoi, — I[EHHOCTHOE OTHOILICHHE K
TOpJIOCTH 3a CBOM Kpail, cBot0 PosinHy, CBOII SI3bIK U rOCyapCTBEHHBIM CUMBOJIAM,

KyJbTYpY, HPOLLJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOTO JIOCTHXEHUSIM POCCUICKUX YUCHBIX B
Hapoza Poccuu; 00yacTé PU3NKH U TEXHHKCE;

—  [IEHHOCTHOE OTHOUICHHE K rOCYIapCTBEHHBIM CHMBOJIaM,
HUCTOPHYECKOMY U TIPUPOHOMY HACIIE/IHIO, ITAMSITHUKAM,
TpaauipsiM HapoaoB Poccun, noctmkenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUsIX U TPY/IE;

- HHeﬁHaﬂ y6e)KI[eHHOCTI), TOTOBHOCTD K CIIYKCHHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €0 CYIb0Y;

JyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS: 3) LyXOBHO-HPABCTBEHHOT'O BOCTIUTAHHSL:

—  OCO3HaHME JYXOBHBIX LICHHOCTEH POCCUICKOIO HApOaa; —  chOopMHPOBAHHOCTH HPABCTBEHHOTO

—  c¢(hopMHPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUS, CO3HaHMsl, STUYECKOTO MTOBEACHMS,;
3TUYECKOI'0 IIOBEJICHUS; —  CIIOCOOHOCTH OLICHUBAThH CUTYAILMIO U

—  CIIOCOOHOCTH OIIEHMBAThH CUTYalUIO M IPUHAMATh IIPUHUMATH OCO3HAHHBIE PEIICHUS,
OCO3HAHHLIE PELIEHHs], OPUEHTUPYACH HA MOPaIbHO- OPHEHTHUPYACHh Ha MOPaIbHO-HPABCTBEHHBIE
HPaBCTBEHHBIE HOPMBI M LIEHHOCTH; HOPMEI ¥ IECHHOCTH, B TOM YHCJIE B

—  OCO3HaHHUE JINYHOTIO BKJIaJ1a B IOCTPOECHUE YCTONUUBOIO ACATCIIPHOCTH YICHOTO;
Oynymiero; —  OCO3HaHME JIMYHOIO BKJIaJa B IIOCTPOEHUE

— _ OTBETCTBEHHOE OTHOLIEHHME K CBOUM POJMTENAM U (UJIH) YCTOHYHMBOrO OyyLIero;




APYTUM 4JICHAM CEMbH, CO3JaHUIO CEMbH Ha OCHOBEC
OCO3HAHHOI'O MPUHATUA HCHHOCTeﬁ CEeMEHMHOM )KU3HH B
COOTBETCTBUMU C TPpAAULIUSAMHU HAPOJOB POCCI/II/I;

OCTCTHYCCKOT'O BOCIIMUTAHUA:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYas ACTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
TPyZla ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIIOCOOHOCTH BOCHIPUHHUMATh Pa3IN4HbIC BUIBI HCKYCCTBA,
TPaAWIH ¥ TBOPYECTBO CBOETO M JPYTHX HAPOJIOB,
OIIyIIaTh SMONMOHAIBLHOE BO3/ICHCTBHIE UCKYCCTBA,
yOeXXIEHHOCTh B 3HAYMMOCTH AJISI TMIHOCTH 1 00IIeCTBa
OTEYECTBEHHOT'O 1 MUPOBOTO HCKYCCTBA, STHUUECKUX
KyJIbTypPHBIX TPaJULINil 1 HAPOIHOTO TBOPUECTBA,;
TOTOBHOCTb K CAMOBBIPa)KEHHIO B PA3HBIX BUAAX
HCKYCCTBA, CTPEMJICHHUE MIPOSABIATH Ka4eCTBA TBOPUECKOM
JIMYHOCTH;

4) 3CTCTHYCCKOT'O BOCIIMTAHUSA

ICTETUYECKOE OTHOILICHHUE K MUY, BKIIOUas
3CTETUKY HAyYHOT'O TBOPYECTBA, IPUCYILEr0
¢bu3nyeckoii HayKe;

(1)I/I3I/I‘ICCKOFO BOCITMTaHUS

c(hopMHUPOBAHHOCTH 3A0POBOTO U He30MacHOro oopasa
JKM3HHU, OTBETCTBEHHOT'O OTHOILEHHUS K CBOEMY 310POBBIO;
MOTPEOHOCTH B (PU3HIECKOM COBEPIICHCTBOBAHUH,
3aHATHUAX CIIOPTUBHO-03J0POBUTEIBHON ISSTEIBHOCTHIO;
AKTHBHOE HEIPHUATHE BPEAHBIX IPUBBIYEK U HHBIX (GOPM
NPUYHHEHUS Bpena GU3HICCKOMY U IICHXUIECKOMY
3J0POBEIO;

5) GbU3UYECKOro BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH 3I0POBOTO U
6e3omacHoro oOpasa JKH3HH,
OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3[0POBBIO, B TOM YHCIIC 33 CUET
coOroIeHus TpeOOBaHMH Oe30MacHO
IKCIUTyaTaI[U CPEICTB HHOOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

TPYAOBOI'O BOCIMTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAHHE IEHHOCTU MacTEepCTBa,
Tpynonrooue;

TOTOBHOCTD K aKTUBHOM AEATEIbHOCTH TEXHOJIOTHUECKOM
U COIMAJIbHOM HAIPaBICHHOCTH, CIOCOOHOCTh
VHULIMMPOBATH, IJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYyIO JI€ATEIbHOCTD;

HHTEpeC K Pa3InIHBIM cepaM npodeccHoHaIsHON
NESTETHbHOCTH, YMEHHE PEaTH30BbIBATE COOCTBEHHBIE
JKH3HCHHBIC IIJIaHEL;

TOTOBHOCTB M CITOCOOHOCTB K 00pa30BaHHIO U
camM000pa30BaHUIO HA MIPOTSHKCHUN BCEH JKHU3HM;

6) TPyZOBOTO BOCTIUTAHMS:

MHTEPEC K Pa3IUIHBIM cepam
po¢heCCUOHATBHOM NESITEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOH,
YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymieii npodeccuu u peaau30BbIBATh
COOCTBEHHBIC JKU3HEHHBIE TUIAHBI;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO
1 caMO00pa30BaHUIO B 00JIACTH (DPU3UKH Ha
MPOTSDKEHUH BCEH JKU3HM;

3KOJOIrH4€CKOIr0o BOCIIUTAHUA:

c(OPMHUPOBAHHOCTH IKOJIOTMYECKOH KYIBTYPHI,
IIOHUMAHUEC BJIUAHUA COLITNAJIBHO-DKOHOMHWYECCKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMAIbHOU
Cpelsl, OCO3HaHHUE INI00ANbHOTO XapakTepa
IKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHKE U OCYIIECTBIEHUE IEHCTBUH B

OKpY Xalollel cpesie Ha OCHOBE 3HAHUS Leneit
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HENPUATUE NEUCTBUMN, IPUHOCSIIUX BPEL
OKpYyKarouleu cpene;

YMEHHE IPOTHO3UPOBATh HEOIArONPHUATHEIC
9KOJIOTHUYCCKUE TOCICACTBUA NPEATIPUHUMACMBIX
JIeHCTBUY, NIPENOTBPAILATD UX;

pacuIpeHue OIbITa AeATeIbHOCTH SKOJIOTHUECKOH
HaIpaBJIeHHOCTH;

7) 3KOJOIrH4€CKOI0 BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTD IKOJIOTHYECKOI
KyJBTYpHl, OCO3HAHHUE IJI00aTBHOTO
XapakTepa 3KOJIOTHYECKHUX MpobiieMm;
[JJAHUPOBAHUE U OCYLIECTBIIEHUE ACHCTBUI
B OKpY’KaloIei cpesie Ha OCHOBE 3HAHUSA
Lesne ycToH4MBOro pa3BUTHUs
4YEJI0BEUECTBA;

paclIpeHye OMbITa AEATENbHOCTU
9KOJIOTHUECKOH HANpPaBIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PHU3HKE;

IICHHOCTHU HAYYHOT'O ITO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
00IIeCTBEHHOW IPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KyJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MOJMKYJIbTYPHOM MHPE;

COBEpILEHCTBOBAHME A3bIKOBOI U UATATEIbCKON
KyJIBTYpBI KaK CpeJICTBA B3aNMOJIEHCTBHS MEXTY JIIOAbMHU
1 TIO3HAHMSI MUPA;

8) IEHHOCTH HAYYHOTO TIO3HAHMSI:

c(hopMHPOBAaHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HIECKON HAYKWY;

OCO3HAHHE IICHHOCTU HAYYIHOM
JIEeSTeTbHOCTH, TOTOBHOCTH B IPOIECCE
W3ydeHUs (PU3UKH OCYIICCTBISATh
MPOCKTHYIO M UCCIICAOBATEIBCKYIO
JACATCIBHOCTE MHIWBUAYAJIBHO U B I'PYIIIC




- OCO3HAaHHUEC ICHHOCTHU Hay‘lHOfI ACATCIIBHOCTH, TOTOBHOCTH
OCYIICCTBJIATH IPOCKTHYIO U UCCIIEAOBATCIILCKYIO
ACATCIbHOCTbL UHAUBUAYAJIBHO U B I'pYIIIIC.

B mpomecce OCTMXKEHHS JIMYHOCTHBIX DE3yJIbTAaTOB
uHpopMaTuKe y

OCBOCHHA IIpOrpaMMmbl 110

00ydJalomUXCcsi ~ COBEPIICHCTBYETCS ~ AMOLMOHAIBHBIA  WHTEIUJICKT,

npenoararoIuii cOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOMIET0 CIIOCOOHOCTh IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BHJICTh HAIIPABIICHHS PAa3BUTHS COOCTBEHHOW AMOIMOHAIBHOM chepsl,
OBITH YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAaHUS,  BKIIOYAIONIETO CAMOKOHTPOJIb, YMECHHE IPHHAMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEICHHUE, CIOCOOHOCTh  aJalTHPOBAaThCS K
OMOIMOHAIBHBIM U3MEHEHUSIM H MIPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;
BHYTpPEHHEH MOTUBAIINH, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHHIO LIETTH U YCIIEXY,
ONTUMH3M, HMHUIMATHBHOCTh, YMCHHE JICHCTBOBAaTbh, WCXOAS W3 CBOUX
BO3MOXKHOCTEIA;

SMIATHH, BKJIIOYAIONIEH CIHOCOOHOCTh TOHHMMATh AMOIMOHAIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €TI0 MPH OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBUIO
Y COTICPSIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATH OTHOIICHHS C
JIPYTUMH JFOBMHU, 3200THTHCS, IPOSIBIISATH MHTEPEC U Pa3peliaTh KOHMIUKTHI.

B pesynbrare wusyueHus yudeOHoro mnpeamera Puszuka y oOyuyarouierocss OyayT
chopMUPOBaHbl MeTAaNpeIMeTHbIe Pe3yJbTAThl, OTPAKECHHbIE B YHHBEPCATbHBIX YUYEOHBIX

JIEHCTBHAX,
KOMMYHHKATHBHbIE YHUBEpCajIbHble Yy4eOHbIE JeHCTBUS,

a MMEHHO — IIO3HABaTEJIbHbIE yHUBEPCAJbHbIE  yuyeOHBIE  JEUCTBHUA,

PEryJIITUBHBIC YHUBCPCAJIIbHBIC

y‘-IC6HI)I€ HGfICTBI/I?I, COBMCECTHAaA ACATCIbHOCTD.

MeTaHpe,I[MeTHBIe pe3yJbTaThl OCBOCHUA IPpCAMETA:

WIIK OCHOBAHWUSI JIJIsl CPABHEHUS,
KIaccu(puKauu 1 0000IeHIS,
OMPEJICTISATh LIENU ASSITEIbHOCTH, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUH UX TOCTHKECHUS,
BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B PaCCMaTPUBACMBIX SIBIICHHSIX;

BHOCHTH KOPPEKTHUBBI B ICATECIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
IEJISIM, OIICHUBATh PUCKH MTOCIICACTBHIA
JIEATENILHOCTH,

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPU
pEIICHIH )KU3HEHHBIX MPo0IIeM;

MeranpeameTHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTo4yHeHHbIe YHHBepcaJIbHbIE
pe3yJibTaThl, ®1rOoC COO yueOHblIe geiictBust (YY)
OTpa’KeHHbIE B DOII COO

YHUBEPCAJIBbHBIX

Y4eOHBIX

JAeicTBUIIX

OsnaneHune a) 6a30BbIe JOrMYECKHE ACUCTBU: 1) 6a30BbIE TOTHYECKUE NEHCTBHSA:
YHHUBEPCAIIbHBIMH —  CaMOCTOSITENILHO (pOPMYIIMPOBATh U — CaMOCTOATENBHO (OPMYIHPOBATE U
y4€0HBIMH aKTyaJIM3HpPOBAThH MpoOIEMy, aKTyaJIM3UPOBaTh MpodIIeMy,
[103HABATEIbHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; paccMaTrpuBaTh €€ BCECTOPOHHE,
JEHCTBHSMH: YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK — ONPENICIATD IEJIN ICATCIBbHOCTH,

3a/aBaTh MapaMeTpsl ¥ KPUTSPUH UX
JOCTIDKCHIS,

— BBISIBIITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHSI B pacCMaTPUBACMBIX
(U3NIeCKUX SABIICHUSAX;

—pa3pabarbIBaTh MJIaH PEIICHUS
poOJIEMBI ¢ yYETOM aHaIn3a
UMCIONIUXCA MaTECPHUATIBHBIX U
HEMaTEpHAIBHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBEI B
JIeATeIIbHOCTh, OIICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEISIM,
OLICHUBATb PUCKH MOCIIEACTBHH
JIeATeIIbHOCTH;

— KOOPJMHHUPOBATH U BBINOJIHSTH
paboTy B yCIIOBHUSIX peasibHOTO,
BHPTYaJIFHOTO 1 KOMOMHHUPOBAHHOTO
B3aMMOJICHCTBHS,




— pa3BuBaTh KPCAaTUBHOEC MBIIIJICHUC
IpU pCHICHUH KU3HCHHBIX HpO6J’I€M.

0) 6a30BbIC UCCIICIOBATEIBCKHIEC ACUCTBUS:
— BJAJETh HABBIKAMH y4eOHO-
HCCJIEIOBATENILCKOM U POECKTHOU

2) 6a30BbIC UCCIICIOBATEIBCKHE
JeiicTBus:
— BIIaJIETh HAYYHOU TEPMUHOJIOTHUEH,

JIESITeTbHOCTH, HABBIKAMH Pa3peUICHUS
npobiem;

CITOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSITEIFHOMY ITOUCKY METOJIOB
pemIeHns MPaKTUIeCKHUX 3a1ad,
MIPUMEHECHUIO PAa3TMYHBIX METOIOB
TTO3HAHUS,;

OBJIaJICHUE BUIAMH JCSITCIHLHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS, €T0
MHTEPIPETALNH, PeOOPa30BAHUIO U
MPUMEHCHHUIO B Pa3IMYHBIX YICOHBIX
CUTYyAIIHSX, B TOM YHCJIC TIPU CO3IaHUU
Y4eOHBIX U COIMATBHBIX MPOCKTOB;
(hopMUpOBaHUE HAYYHOTO THITA MBIIUICHHS,
BJIa/ICHHE HAyYHOU TEPMHUHOJIOTHEM,
KITIOYEBBIMY ITOHATHUSIMHA ¥ METOIaMH;
CTaBUTH U (POPMYIHUPOBATE COOCTBCHHBIC
3aaud B 00pa30BaTeIIbHON ACATEIIEHOCTH H
JKU3HCHHBIX CHTYaIUsX;

BBIABJIATH MIPUYUHHO-CJIICACTBECHHBIC CBA3U U
AKTyaJIM3UPOBATh 3a/lavy, BBIJIBUT'ATh
THITOTE3Y €€ PEIICHUS, HaXOAUTh
APTYMCEHTHBI U1 JOKa3aTCJIbCTBA CBOUX
YTBEPKICHUI, 3a/1aBaTh IapaMeTpbl U
KPUTEPHUH PEIICHUS;

aHATM3UPOBATh MOJTYICHHBIC B XO/IE
peIIeHHS 3aJa9l pe3yIbTaThl, KpUTUICCKH
OIICHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3MPOBATH M3MECHEHUE B HOBBIX
YCIIOBHSAX;

JaBaThb OLICHKY HOBBIM CUTYallUAM,
OIIEHUBATh IPUOOPETEHHBIH OIBIT,
pa3pabaThIBaTh IUIAH PEIICHHUS TPOOIEMBI C
Y4ETOM aHaJIH3a UMCIOIIUXCS
MaTC€pHUAJIbHBIX 1 HEMATCPUATIBbHBIX
pecypcos;

OCYIIECTBIIATH [IEJICHATIPABICHHBINA TIOUCK
MepeHoca CPEICTB U CIIOCOOOB JCHCTBUS B
poeCCHOHATBHYIO CPEY;

YMETh IEpEHOCUTD 3HAHUS B
MIO3HABATEIFHYIO U IPAKTHUECKYIO 00JIacTh
KU3BHCACATCIIBHOCTH,

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX
MpeIMETHBIX 00IacTel;

BbIABUTaTb HOBBIC UACHU, IpEAJIaraTb
OPpHUTMHAJIBHBIC TOAXOAbI U PEIICHUS
CTaBUTH MPOOJIEMBI U 3a1a4H, JOMYCKAIOIIHNE
ATBTCPHATHBHBIC PEIICHHS,

KIIFOUEBBIMH HOHATUSIMH U
MeToaMH (PH3UYECKOH HAyKH;
BJIA/ICTh HABBIKAMH y4eOHO-
HCCIIEI0BATENBCKON U IPOEKTHOM
NeSITeIbHOCTH B 00J1aCTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSTETFHOMY ITOMCKY METOJIOB
pemeHns 3a1a4d GU3MIECKOro
COZIeprKaHusl, IPUMEHEHHIO
Pa3JIMYHBIX METOJIOB ITO3HAHUS;
OCYIIECTBIISITh PA3IMYHbIEC BUJIBI
JEATEILHOCTH I10 MOIyYSHHIO
HOBOTO 3HAHUS, €r0 MHTEPIPETALUH,
IpeoOpa30BaHMIO U IPUMEHEHHIO B
Pa3NUYHBIX YICOHBIX CUTYAIHSIX, B
TOM YHCJIE TIPU CO3JaHUN YUeOHBIX
MIPOEKTOB B 00JIaCTH (PHU3HKH;
BBISBIIATH IPUYUHHO-CIICICTBEHHEIE
CBSI3U M aKTyalIM3UPOBATh 3a1ady,
BbIIBUT'aTh TUIIOTE3Y €C PCIICHUA,
HaXxOJUTb apryMCHTBI JJid
JIOKa3aTeIbCTBA CBOUX
YTBEPKICHUM, 3a1aBaTh IIapaMeTpPbl
U KPUTEPUU PELICHHUS,
AHAJIU3UPOBATh MOJTYUCHHBIC B XO/I€
peIIeHus 3a1a9i pe3yIbTaThI,
KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTD, IIPOTHOZUPOBATH
M3MCHEHHE B HOBBIX YCIIOBHSIX;
CTaBHUTH U (HOPMYITHPOBATH
COOCTBEHHBIC 33/1a41 B
00pa3oBaTeNbHOM IeATENBHOCTH, B
TOM YHCJIE IPU U3yUCHUH (HUUKU;
JlaBaTh OLICHKY HOBBIM CUTYyAIUAM,
OLICHNBATh IPUOOPETEHHBIN OIIBIT;
YMETH NICPEHOCUTH 3HAHUA 110
(u3NKe B MPaKTHYECKYIO 00IaCTh
KU3HECATSITHHOCTH;

YMETb UHTETPUPOBATH 3HAHWS U3
Pa3HBIX PEIMETHBIX 00JIACTEIH;
BEIJIBUTATh HOBBIC UJICH, ITPEIaraTh
OpUTHUHAJIbHBIC TOAXOAbI U
peleHus;

— CTaBUThb HpO6H6MI)I " 3a71a4u,

JIOIIyCKaIOIIUE AJIbTEPHATUBHBIE
peuieHus.

B) paboTa ¢ uHpOpMAaIHeit:

BIIa/ICTh HABBIKAMU I10JIy4EHUS
nH(pOpMaMH N3 KICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATEIBHO OCYLIECTBIISATD
IIOMCK, aHAJIU3, CHCTEMATU3aLUI0 U
MHTEPIPETANNIO HHYOPMAITIH Pa3INIHBIX
BUIOB U (hopM IpeAcTaBICHUS;

CO03/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢
y4eTOoM Ha3HaueHHS HHPOPMAIUH U

3) pabora ¢ nHpopmarmei:
— BJIA/IETh HaBBIKAMH TIOJIyYEHUS

nHdopManny GU3NIECKOTO
COZIep>KaHuUs U3 UCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSTEIHHO
OCYILECTBIIATh ITOUCK, aHAIIH3,
CHCTEeMAaTH3aI[HI0 U HHTEPIIPETAIINIO
nH(popMaNnK Pa3ITHYHbIX BUJIOB U
(hopM mpencTaBICHAS;
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LIEJICBOM Ay IUTOPHH, BEIOUpPAsT
ONTUMATLHYIO (GOPMY TIPE/ICTABICHHS U
BU3yaIU3aliH;

OLIEHUBATH JOCTOBEPHOCTh, JIETHTUMHOCTD
uH(OpMALINH, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;
HCIIOJIb30BaTh CPEICTBA HHDOPMAITUOHHBIX
Y KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA B
peLICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
Y OpraHU3alHOHHBIX 3314 C COOI0ICHIEM
TpeOOBaHMUiT IPrOHOMUKH, TEX HUKH
0€301aCHOCTH, TUTHEHBI,
pecypcochepekeHu s, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAITUOHHOM
0e30MacHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U
3aIUThl HHPOPMAIUHU, HHHOPMAITUOHHOM
0e30MaCHOCTH JTUYHOCTH.

— OLICHUBATh JIOCTOBEPHOCTD
nHpopMauuy;

— UCIIOJIb30BaTh CPEICTBA
WH(POPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B
peIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHM3alOHHBIX 33]1a4 C
coOmoaeHneM TpeboBaHUH
SPrOHOMHKH, TEXHUKH
0€30IacHOCTH, TUTHEHBI,
pecypcochepexeHus, MPaBOBbIX U
STHYECKUX HOPM, HOPM
UH(POPMAIMOHHOM 0E30MaCHOCTH;

— C03/1aBaTh TEKCTHI (PHU3UUCCKOTO
COJICPKAHUS B PA3IMYHBIX (hopMaTax
C YYeTOM Ha3HAuUCHHS WHPOPMALIUU
U 1ICJICBOY ayJUTOPUH, BEIOUpast
ONITUMAITEHYIO (OopMY
[IPE/ICTABICHUS U BU3YaJIU3alIHH.

OsBnanenue
YHHUBEPCaITbHBIMHI
KOMMYHHUKaTHBHBIM
U JEUCTBUIMU:

a) oOIeHue:

OCYIIECTBIIITH KOMMYHHKAIIUH BO BCEX
cdepax KI3HH;

pacro3HaBaTh HeBepOAIbHEBIE CPEICTBA
0011IeHNs1, TOHUMATh 3HAUE€HHE COLIMAIIbHBIX
3HAKOB, PaclO3HaBaTh NPEANOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(JIMKTBI;

BJIAJICTh PA3INYHBIMU CIIOCOOAMHK OOIICHUS
U B3aUMOJCHCTBHS;

apryMEHTHPOBAaHHO BECTH JIUAJIOT, YMETh
CMSATYaTh KOH(DIUKTHBIC CUTYAITHH;
Pa3BepHYTO H JIOTHYHO H3JIaTaTh CBOIO
TOYKY 3PEHHUSI C MICTIOIF30BaHUEM SI3BIKOBBIX
CPEeICTB;

1) oOmenue:

— OCYLICCTBIIATH OOLICHHE Ha YPOKaX
(H3UKY U BO BHEYPOUHOI
JeATeIbHOCTH;

— pacro3HaBaTh MPEIIIOCHUTKU
KOH(IMKTHBIX CUTYallUd 1
CMsSIr4aTh KOH(QIINKTHI;

— pa3BepHYTO U JIOTHYHO M3J1araTh
CBOIO TOYKY 3pEHUSI C
UCIIOJIb30BAaHUEM SI3BIKOBBIX
CpeICTB.

0) coBMecCTHasl IeATENbHOCTb:

[IOHMMATb U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHHON ¥ WHAWBUIYAIbHOH paboOTHI;
BBIOMpPATh TEMAaTUKY M METOIBI COBMECTHBIX
JICHCTBUH ¢ yUeTOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0TO 4JIEHA KOJIJIEKTHBA;
IMPUHUMATB LETU COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BbIBATh U
KOOPAMHHUPOBATH JACUCTBHS IO €€
JIOCTH>KEHHIO: COCTABIISTH IUIAH JIEHCTBHI,
pacnpesensaTs pojd ¢ y4eTOM MHEHUH
YY4aCTHUKOB 00CYXJIaTh Pe3yIbTaThl
COBMECTHOH paboThI;

OILICHUBATh Ka4€CTBO CBOETO BKIIANa U
KaXI0T0 yYaCTHHKA KOMaHBI B OOLIHIA
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;
[peasIaraTb HOBbIE IIPOEKTHI, OLICHUBATD
UJEH C IO3ULUHU HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTU4ECKOH 3HAUNMOCTH;
KOOPJMHUPOBATH U BHIIIOJIHSITE paboTy B
YCIIOBHUSIX PEabHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBYS;
OCYILIECTBJISATh IO3UTUBHOE CTPATErMUECKOE
[IOBE/ICHUE B PA3JIMYHBIX CUTyaLUIX,
MIPOSIBIATH TBOPYECTBO M BOOOpaKEHHE,
OBITh HHUITMATUBHBIM

2) COBMeCTHas ACATEIBHOCTE:

— TIOHHMATh U UCIIOJIH30BATh
MpeuMyIIecTBa KOMaHIHON U
WHIUBUIYATBHON paboThI,
BBIOMPATh TEMATHKY U METOJIBI
COBMECTHBIX JIEHCTBUIH C y4eTOM
00IIMX UHTEPECOB, U
BO3MOYKHOCTEH Ka)JIOTO 4eHa
KOJIJIEKTHBA;

— NPUHUMATH IIETH COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BLIBATh U
KOOPAMHHUPOBATH ACUCTBHS IO €€
JIOCTUKEHUIO: COCTABIIATh IJIaH
JIEHCTBUH, paCIPEIeNATh POJIU C
y4eTOM MHEHUH Y4aCTHHUKOB,
00cyXIaTh pe3yabTaThl
COBMECTHOH paboThI;

—  OLEHMBAaTbh Ka4E€CTBO CBOEIO
BKJIa/1a ¥ KaXKJ0T0 Y4acTHUKA
KOMaH/Ibl B OOLIMH pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;

—  IOpeasaraTb HOBBIE MPOEKTHI,
OLIGHUBATh UJEH C NMO3ULUU
HOBH3HBI, OPUTHHAIEHOCTH,
MPAaKTUYECKOW 3HAYHUMOCTH;

—  OCYILECTBIIATH IO3UTUBHOE
CTPATErMuecKoe IOBEICHUE B
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Pa3IMYHBIX CUTYAILHsX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKeHHE, ObITh
MHUIUATUBHBIM.

OBnazacHue
YHHUBEPCATbHBIMU
PEryJIATHBHBIMH
JIEUCTBUSIMU

a) caMOooOpranu3anus:

CaMOCTOSATENILHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESITENbHOCTD, BBISBIISTD
npoOJIeMbl, CTaBUTh U (HOPMYIIUPOBATH
cOOCTBEHHBIE 3aJa4¥ B 00pa30BaTeIbHON
JEATEILHOCTH M )KU3HEHHBIX CUTYaIVSIX;
CaMOCTOSATENBHO COCTABIIITH TUIAH PEIICHHS
MPOOJIEMBI ¢ YIETOM HMEIOIIIXCSI PECYPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH H
MIPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paclmpsTh paMKu y4eOHOTO IpeMeTa Ha
OCHOBE JIMYHBIX IIPEIIOYTCHNUI;

JieniaTh OCO3HaHHBIN BBIOOD,
apryMeHTHPOBaTh ero, OpaTh
OTBETCTBEHHOCTb 3a pEIlICHHE;

OLICHWBATh MPHOOPETECHHBIN OMBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
MPOSIBIICHUIO IIMPOKON 3PYAULMHA B Pa3HBIX
o0yacTsX 3HaHMH, TOCTOSIHHO TOBBIIIATH
CBOI 00pa30BaTEIBHBIN U KyJIETYPHBII
YPOBEHb;

1) camoopranuszanus:

CaMOCTOSTENILHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESITENEHOCTD B
obnactu GpU3MKU U aCTPOHOMUH,
BBISIBJIATH IPOOJIEMBI, CTABUTH U
(opMyIHpPOBaTE COOCTBEHHEBIE
3a7a4H;

CaMOCTOSATENILHO COCTABIIATD IUIAH
pELICHHUS PACUETHBIX U
Ka4eCTBEHHBIX 3a/1a4, IJIaH
BBITIOJTHEHHS IPAKTHYECKOM
paboTHI C y4ETOM HUMEIOIIUXCSI
peCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MpeNoYTeHul;
JIaBaTh OLIEHKY HOBBIM CHUTYyallHUsIM;
pacumpsaTh paMKu y4eOHOTO
IpeaMETa Ha OCHOBE JTMIHBIX
MIPEANOYTEHUH;

JienlaTh OCO3HaHHBIN BBIOOP,
apryMEHTHPOBATh €ro, OpaTh Ha
ce0s1 OTBETCTBEHHOCTh 32
peuieHue;

OLICHHBATh MPUOOPETEHHBIN OMBIT;
CHocoOCTBOBATh (POPMUPOBAHUIO U
MPOSIBJICHUIO 3PYIUIIUU B 00JaCTH
(M3HUKH, TOCTOSTHHO MOBBIIIATH
CBOIf 00pa3oBaTEIbHBIN U
KyJIbTYpHBII yPOBEHb.

0) CAaMOKOHTPOJIB:

JIaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, BHOCUTh
KOPPEKTHBHI B ICSTEIHHOCTD, OLICHIBATH
COOTBETCTBHUEC PE3YIBTATOB LEIIM;

BJIaJICTh HAaBBIKAMHU TIO3HABATEIFHON
pedIIeKCHU KaK OCO3HAHUS COBEPIIIAEMBIX
JIEACTBUI U MBICIUTEIBHBIX MPOLECCOB, UX
pe3yJIbTaTOB M OCHOBaHUM;

UCIIONIb30BaTh MPUEMBI PeIeKCHH IS
OIIEHKH CUTYyalllH, BEIOOpa BEPHOTO
pelIeHus;

YMETb OLICHUBATH PUCKH U CBOCBPEMEHHO
MPUHUMATH PEIICHUS 110 UX CHIKEHUIO;

B) SMOIIMOHAIBHEIA HHTEIUICKT,
TIPEIITOJIarafoIui c(hOPMUPOBAHHOCTE:
CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh
MMOHUMATh CBOE IMOITMOHATILHOE COCTOSTHUE,
BUICTH HAIIPABJICHUA Pa3BUTHUA
COOCTBEHHOW 3MOLMOHATILHOM Cepbl, OBITh
YBEpEHHBIM B cebe;

CcaMOpEeTyJIUPOBAHUS, BKITIOYAIOIIETO
CaMOKOHTPOJIb, YMCHUEC IPUHUMATH
OTBETCTBEHHOCTb 32 CBOE MOBEJICHUE,
CHOCOOHOCTh aaNTUPOBATHCS K
SMOLHMOHATbHBIM U3MEHEHUSIM U MPOSIBIISIT
THOKOCTB, OBITh OTKPBITHIM HOBOMY;
BHYTpPEHHEH MOTHBALIMHU, BKIIOYAIOIIEH
CTPEMIJICHUEC K JOCTHXKCHHUIO LICTIN U YCIIEXY,
OINITUMHU3M, MTHUITUATUBHOCTH, YMCHUEC
}IeﬁCTBOBaTB, UCXonada U3 CBOUX
BO3MOKHOCTEH;

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM,
BHOCHUTb KOPPEKTHUBEI B

eI TSILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;
BJIAJ€Th HaBBIKAMH
MMO3HABATEJILHOU pedIeKCHU KaK
OCO3HaHHUA COBEpPUIAEMbIX
IEHUCTBHI 1 MBICTUTEIbLHBIX
MPOIIECCOB, UX PE3YIBTATOB U
OCHOBaHUH;

HCTIOJIB30BaTh MPUEMBI PEIICKCHI
JUTS OLIEHKU CUTYaIllH, BEIOOpa
BEPHOTO PELICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PELLEHUS IO UX
CHIKCHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHThI
JIPYTUX TIPU aHAJIU3€ Pe3yJIbTaTOB
JIeSITETLHOCTH.
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— OMIIATHH, BKIIOYAIOMEH CIOCOOHOCTh
MOHMMATh YMOLMOHAILHOE COCTOSTHHE
JPYTHX, yYUTBIBATh €r0 IPU
OCYIIECTBICHUN KOMMYHHUKALIHH,
CIOCOOHOCTH K COUYBCTBHIO U
COIIEPEIKUBAHUIO;

—  COIMaJIbHBIX HABBIKOB, BKIFOYAIOIINX
CIIOCOOHOCTD BBICTPANBATh OTHOLICHHS C
JOPYTHMH JIFOIbMU, 3a00THTHCS, IPOSIBIIATH
UHTEpEC M pa3peniatb KOH(JIUKTHI;

T) IpUHATHE ceOs U IPYTUX JIOACH: 3) npuHATHA ce0s U OPYTUX:

— TPHUHUMATH ce0sl, IOHUMas CBOH —  TIPUHUMATE ce0s, IOHUMas CBOH
HEJOCTaTKU U JOCTOWHCTBA; HEJOCTaTKU U JOCTOWHCTBA;

— IPUHUMAaTh MOTHBBI U apTYMEHTBI APYTUX —  NPUHUMAaTh MOTHBBI U apTYMEHTBI
JIFOJICH NIpU aHaNN3€e Pe3yJIbTaTOB JIPYTHX [IPY aHAJIN3E PE3YJIbTaTOB
JIeSITEIbHOCTH; JIeSITENIbHOCTH;

— TIIpHU3HaBaTh CBOE IPABO M MPABO APYIUX —  IIpHU3HABaTh CBOE MPABO U IIPABO
JIO/Iel Ha OIITUOKH; JPYTHX HA OIIUOKY.

— pa3BHBaTh CHOCOOHOCTH MOHUMATh MUP C
MO3UINH IPYTOT0 YEIOBEKA.

OcBoeHue yuebHoro npeamera Ousuka JOHKHO CIOCOOCTBOBATH (POPMUPOBAHUIO 0OLIMX
KOMIICeTCHINA:

OK 01. BeiOupats cmocoObl pemeHus 3anad4 MNpo(ecCHOHAIBHOW IesTeIbHOCTH
HPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. HMcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IOWUCKA, aHAJIM3a W HMHTEPIpPETALUU
uHpopMalMd U UHPOPMALMOHHBIE TEXHOJOIMM JJs BBIIOJIHEHHUS 3a1ady IpodecCHOHaIbHON
NeSITeTbHOCTH;

OK 03. [TnanupoBaTh 1 peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, MPEINPUHIUMATEIBCKYIO ACATEIBHOCTh B MPO(GECCHOHATBLHON cdepe, NCIOIb30BaTh
3HaHUS 110 IPABOBOM U (MHAHCOBON I'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYALUX;

OK 04. 3¢ddexTrBHO B3aMMOICHCTBOBATh U PabOTATh B KOJUIGKTHBE U KOMaH/IC;

OK 05. OcymiecTBiATh YCTHYIO M NMHCbMEHHYI0 KOMMYHHUKAIUIO HAa TOCYAApCTBEHHOM
s3pike Poccuiickoit @eepannu ¢ yaeToM 0COOCHHOCTEH COMAIBHOTO M KYJIbTYPHOT'O KOHTEKCTA;

OK 06. IIposBisTh Tpa)IaHCKO-NATPUOTUYECKYIO TO3UIHMIO, JIEMOHCTPUPOBAThH
OCO3HAHHOE TIIOBEJICHWE Ha OCHOBE TPAIUIIMOHHBIX POCCHICKHX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHM3AallUHd MEXHAIMOHAJIBHBIX U MEXPEIUTHO3HBIX
OTHOIIEHHHA, IPUMEHSTH CTaHIAPThHl AaHTUKOPPYIIIIHOHHOTO TTOBEICHHUS,

OK 07. CopeilicTBOBaTh COXPAHEHUIO OKpPYXKAIOLIEH Cpenbl, pecypcocOepekeHmIo,
OPUMEHATh 3HAHUS 00 W3MEHEHWH KJIMMaTa, HUPUHIUIBI OEpeXIMBOTO IPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYAlIUsX;

OK 08. Ucnonb3oBath cpecTBa PU3NYECKON KyIbTYpbl ISl COXpPAHEHUS U YKPETIJICHUS
3J10pOBbsI B IIpoliecce MpohecCHOHATBHON IeATEIbHOCTH U MO IepKaHHsl HE0OXO0AUMOTO YPOBHS
(bU3MIECKOoil MOATOTOBICHHOCTH;

OcBoenne yueOHoro mnpeamera Pusnka IO0KHO CHOCOOCTBOBATH (HOPMHPOBAHUIO
npo¢eccCHOHATbHBIX KOMIIETEHIN:

IIK 1.1. BblnonHATh omnepanuu MO TEXHUYECKOMY OOCIYKMBAaHUIO U PEMOHTY
AIIEKTPUUYECKOTO U IJIEKTPOMEXAHNYECKOT0 000PYJOBaHUS.

IIK  1.2. IlpoBoauTh  OWMAarHOCTUKY W  HUCHBITAHUA  DJJIEKTPUUECKOTO U
JIEKTPOMEXAHMUECKOr0 000py10BAHHUS.

IIK 2.1. OcymecTBiasiTh PEMOHT, HaJaJKy M OOCIYXHBaHHE OHIIEKTPUUYECKOTO U
JIEKTPOMEXAHMUECKOr0 000py10BAHHUS.

I1IK 2.2. IIporpaMMHpOBaTh JIEKTPHUUECKOE U DIEKTPOMEXaHHYECKOoe 000pyJIOBaHUE C
ABTOMATU3UPOBAHHBIMU CUCTEMAaMH YIIPABIICHUSI.

IIK 1.3. OcymiecTBiATh OILIEHKY MPOU3BOJICTBEHHO-TEXHHUUECKUX IOKa3aTeNnel paboThl
AIIEKTPUUYECKOTO U IJEKTPOMEXAHNYIECKOT0 000PYJOBaHUS.
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IIK 3.1.

HpOBO,Z[I/ITI: AUATrHOCTUKY TCEXHHUYCCKOI'0 COCTOSAHHUSA OJICKTPUUCCKOro H
AJEKTPOMEXaHUIECKOTO 000PYIOBaHHS YHEPTOYCTAaHOBOK.

1K 3.2. OcyuiecTBisATh MpOBeACHUE pabOT M0 TEXHUYECKOMY OOCITY)KHBAaHUIO H PEMOHTY
IIEKTPUIECKOTO M AIEKTPOMEXaHHUECKOT0 000py10BaHHsI YHEPTOYCTaHOBOK.

CooTHOlIEHHE

00X KOMIeTeHIHH

Pr'OoC

13.02.13 Jkcmuayarauusi |

06CJIy)KI/IBaHI/Ie IJICKTPUYECCKOI0 U IJICEKTPOMEXAHNYIECKOI'0 oﬁopyuona}mﬂ (l'[() OTpaCJIﬂM),
JIUIYHOCTHBIX PE3yJIbTATOB U METAINIPECAMETHLIX PE3yJdbTaTOB

O0mue KoMNeTeHIMHU
®dI'oC CI1O 13.02.13

JIM4YHOCTHBIE pPe3y1bTaThl
©OI1 COO

Metanpeametnsie pe3yabTaTthl @OII COO

OK 01. Beibupats
crocoOBI penIeHuns 3a1a4
po¢eCCHOHATBHOM
JesATEIEHOCTH
NPUMCHUTENBHO K
Pa3IMuHBIM KOHTEKCTaM;

8) IEHHOCTH HAYYHOTO NTO3HAHMS:

— c(hopMUPOBAHHOCTH
MHPOBO33pEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pasBHUTHS HayKH,
JIOCTHKEHUSIM Hay4HO-
TEeXHUYECKOro Iporpecca H
OOIIIECTBEHHON  NpaKTHKH,
3a CYET I[OHUMAHUA POJIn
nH(pOpPMaLMOHHBIX
pecypcos,
MH(POPMALMOHHBIX
HPOLIECCOB "
UH(POPMAIMOHHBIX
TEXHOJIOTUA B  YCIOBHSX

udpoBoii  TpaHchopmarm
MHOTHX coep KU3HU
COBPEMEHHOT0 O0IIIEeCTRa;

— OCO3HaHME LEHHOCTH
Hay4YHOU JIESITETILHOCTH,
TOTOBHOCTh  OCYIL[ECTBIISITH
MIPOCKTHYIO u
HCCIIEI0BATEIBCKYIO
JIESITeTHHOCTD
WHIWBUAYAIBGHO U B TPYIIIIE.

Osinagenne
IEUCTBUSIMU:
1) 6a30BBIC JTOTHUECKHEC JCHCTBYSI:

YHHUBEPCAJIBHBIMHA  TTIO3HABATCJIbHBIMU

CaMOCTOSATENIbHO (HOPMYIUPOBATH U
aKTyallu3upOBaTh NPoOIIEMy, PaCCMATPUBATH €€
BCECTOPOHHE;

OTIPENIENIATH ISTH ICATEIbHOCTH, 33/1aBaTh
napaMeTPhl U KPUTCPUH UX JOCTHIKCHHUS,
BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPCUUS B
paccMaTpuBaeMbIX (PU3UYCCKUX SBICHUSX;
pa3pabaThIBaTh IUTaH PELICHUS IPOOIEMBI C
YUETOM aHaJHM3a UMEIOIIUXCSI MATEPUATBHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B ICSITEINLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIENISM,
OLICHUBATh PUCKH MOCIIEACTBHI ICATCIbHOCTH;
KOOPJAWHUPOBATH U BHITIOJIHATH PadOTy B
YCIIOBHSX PEabHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHHUE TIPU PEIICHHH
YKU3HEHHBIX TPOOIIEM.

2) 6a30BbIC UCCIICIOBATEIBCKHIE ICHCTBHS:

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH
TOHATHSAMH ¥ METO/IaMH (PM3HUYECKOM HayKH;
BJIaIETh HaBBIKAMH Y4eOHO-NCCIIeI0BATEIbCKOM
1 TIPOEKTHOH JICSITEEHOCTH B 00TIaCTH (DU3HKH,
CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHHs
3a7a4 (PU3UUECKOTO COJIEPIKAHUsI, TPUMEHEHHIO
Pa3IMYHBIX METOJOB ITO3HAHMS;

OCYILIECTBIISITh PA3JIMYHBIC BU/IbI IESITEIbHOCTH
IO TI0JIyYEHUIO HOBOT'O 3HAHMS, €r0
HMHTEPIPETALNH, IPeoOpPa30BaHUIO U
MPUMEHEHHUIO B PA3IIMYHbBIX YIEOHBIX
CHUTYaIUsIX, B TOM YHCIIE TIPH CO3IaHNH YIEOHBIX
MIPOEKTOB B O0JIACTH (DPU3UKH;

BBISBIIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3H U
AKTyaJIU3UpOBATh 33134y, BEIIBUIaTh TUIIOTE3Y
ee peLIeHHs, HaXOAUTb apI'yMEHTHI IS
JIOKa3aTeJIbCTBA CBOUX YTBEPIKICHUIL, 3a/1aBaTh
napaMeTpbl ¥ KPUTEPUH PEIICHHS;
aHaJIM3MPOBATH TIOJIyYCHHbBIE B XO/I€ PEIICHUS
3aJ]auk Pe3yJIbTaThl, KPUTHUECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTH U (HOPMyYIMPOBATH COOCTBEHHBIE 33/1a41
B 00pa30BaTEIbHON IESATEIBHOCTH, B TOM YHUCIIE
IIpY M3y4eHHHN (PU3HKY;

JIaBaTh OIIEHKY HOBBIM CHUTYyalUsIM, OLICHUBATh
proOPETEHHBIH ONBIT,
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—  yMeTh IePEHOCHUTh 3HAHUS 110 PU3UKE B
MPAKTUYECKYIO 00JIACTh KU3HEACITCIBHOCTH;

—  yYMETh MHTCTPUPOBAThH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIacTeH;

—  BBIIBUTaTh HOBBIC UJICH, TIPEIJIaraTh
OPUTHMHAIILHBIE MMOAXO/IbI U PEIICHUS;

—  CTaBHTH IPOOJIEMBI U 3a/1a4H, JOITYCKAIOIIHe
aJbTEpHATUBHBIC PEIICHUSI.

OK 02. Ucnonp30BaTh
COBpEMEHHbBIE CPEICTBA
MOUCKa, aHAIIn3a U
MHTEPIPETALUH
nHpOpPMANU 1
uH(pOpMaHOHHbIE
TEXHOJIOTHH JJIS
BBIMOJTHEHUS 33,144
poheCCHOHATBHOM
JeSITeIIBHOCTH;

OBnajgeHne yHUBEPCATHHBIMH  IO3HABATECIHHBIMHU

IEUCTBUSIMU:

3) pabota ¢ nHOpMAaTTHEH:

— BJIaJI€Th HAaBBIKAMH TIOJIy4YEHUS HH(POpMAITHH
(pU3MIECKOTO ColepKaHHus U3 UICTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATh TIOUCK,
aHaJIN3, CHCTEMAaTHU3AIMIO U HHTEPIIPETAIIUIO
WH(POPMAIIUU Pa3IMYHBIX BUAOB U (HopM
MIPEICTABIICHHUS,

— OIICHUBATH JOCTOBEPHOCTh HH(POPMAIUH;

— HCTIONB30BATh CPENICTBA NH(POPMAIIMOHHBIX H
KOMMYHHUKAITHOHHBIX TEXHOJOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHU3AIMOHHBIX 3a7a4 ¢ COOI0ICHIEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKH OC30MIaCHOCTH,
TUTHCHEBI, pecypcocOepeskeHus, IPaBOBBIX U
STHYECKUX HOPM, HOPM UH(OPMALIMOHHO
0€30MMacHOCTH;

— C0371aBaTh TEKCThI (DU3UUCCKOTO COJCPKAHUSI B
pas3iuyHbIX (opMaTax ¢ yYETOM HA3HAUCHHS
uHGOpMaLMK M LEJEeBOl ayIuTOpUH, BBIOHpas

ONTHUMAJIbHYI0  (OpPMYy  MpPEACTaBICHUS  H
BU3YyTH3AIHH.
OK 03. IlnanupoBate u 6) TpyIOBOTO BOCITUTAHUS: OBnazicHWEe  YHUBEPCAIbHBIMU  PETYJSITUBHBIMHU
peaIn30BHIBATH — MHTEpeC K  pPasiM4HbIM | AeHCTBUAMM:
coOCTBEHHOE cepam mpodeccuonanbhoi | 1) camoopranuzanus:
po()eCCHOHATBHOE U JIEITEIIFHOCTH, B TOM YHCIIE | — CaMOCTOSITEIHHO OCYIIECTBIISTH

JUYHOCTHOE Pa3BHUTHE,
NpeANPUHUMATEIbCKY O
JIeATeILHOCTh B
poeCCHOHATBHOMI
chepe, ucmonb30BaTh
3HAHUS 10 IPAaBOBOU U
(brHAHCOBOM
TPaMOTHOCTH B
Pa3IHYHBIX )KH3HEHHBIX
CUTYAIVSX;

CBSI3aHHBIM C (U3HKOH U

TEXHUKOI, YMEHHE
COBEpIIATh OCO3HaHHBIN
BbIOOp Oymymiei mpodeccun
u PpCain30BbIBATH
COOCTBEHHBIE JKU3HEHHBIE
TUIaHBI;

TOTOBHOCTH M CITOCOOHOCTB K
00pa3oBaHUIO u

camM000pa30BaHHIO B 00JIACTH
(hU3MKK HA MPOTSHKEHUHU BCEH
JKU3HU;

MO3HABATEJIFHYIO  JEATENBHOCTh B 0OJIaCTH
GU3MKM M acTPOHOMHH, BBISBIATH NPOOJIEMBI,
CTaBUTH U POPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOSTENBHO COCTAaBNIATh IUIAH pELICHUS
pacueTHbIX M KA4YeCTBEHHBIX 3ajad, IUIaH
BBITTOJIHEHHUS TPAKTHYECKOW pabOThI C Y4EeTOM
HNMEOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHUH;

—  J1aBaTh OLICHKY HOBBIM CHUTYaIHsIM;

— pacmmpsTh paMKH y4eOHOro TmpeaMera Ha
OCHOBE JIMYHBIX IIPEIIIOYTEHNUH;

— JlenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh
ero, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEILCHUE;

—  OLIEHHBATh NPUOOPETEHHBIH OIBIT;

—  CcHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO
SpYIMLIMK B 0o0JacTH  (U3MKH, TOCTOSHHO
MOBBIIATH cBOH 00pazoBaTebHbIH 51
KyJbTYpPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

—  JaBaTh OLEHKY HOBBIM CUTyallsM, BHOCUTb
KOPPEKTUBHI B IESTEIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YIBTATOB LENISM;

—  BIAJCTh HaBBIKAMH [TO3HABATEIBbHON pedieKcun
KaK OCO3HaHUs COBEPIIAEMBIX NEHUCTBUN U
MBICIIUTENBHBIX TMPOIECCOB, UX PE3yIbTATOB U
OCHOBaHUH;

— _ WCIIOJIB30BATh IIPHEMBI pe(IeKCHH ISl OIIEHKH
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CHUTYyalllH, BEIOOpA BEPHOTO PEIICHUS;
OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh
pelIeHys Mo UX CHIDKEHHUIO;

NPUHUMATh MOTHBBI ¥ @pTYMEHTBI JIPYTHUX MU
aHaJIu3e Pe3yJIbTaTOB JESTEIbHOCTH.

OK 04. D¢ddexTrBHO
B3aUMOICHCTBOBATH U
paboTaTh B KOJUIEKTUBE
U KOMaHJE;

8) EHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH
MHPOBO33PECHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHA HU3NIECKOI
HAyKH;

OCO3HAHHUE IIEHHOCTH
Hay4YHOM JIeSTSIBHOCTH,
TOTOBHOCTB B IpOLIECCe
u3yueHus QU3NKH
OCYIIECTBIIATH MPOCKTHYIO U
HCCIIeTOBATEIBCKY O
JIeATEIbHOCTh
WHIMBUIYAIBHO U B TPYIIIE

OK 05. OcyiuecTBiaTh
YCTHYIO B TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYTapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuun
C Y4ETOM OCOOCHHOCTEH
COIMAJILHOTO U
KYJIbTYPHOTO KOHTEKCTAa;

OBnazieHne yHHMBEPCATbHBIMU KOMMYHHUKATHBHBIMU
IECUCTBUSIMU:
1) obmenme:

OCYIIECTBIIAITH OOIIICHNE Ha yPOKaX (PU3UKHU H BO
BHEYPOYHOI ACSATEIBHOCTH;

PacIo3HABATh MPEIIOCHIIKH KOH(IUKTHBIX
CHUTYallUi ¥ CMATYATh KOHQIUKTHL;

Pa3BEepHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY
3PEHUsI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeNbHOCTb:

MOHMMATh U UCII0JIb30BATh IIPEUMYILECTBA
KOMaH/IHOH M MHJMBUAYaJIbHOM paOOTHI;
BBIOMPATh TEMAaTUKY ¥ METOJII COBMECTHBIX
JIEHCTBUH ¢ yU4eTOM OOIIUX HHTEPECOB, U
BO3MOXKHOCTEH Ka)K/IOTO WIEHA KOJUIEKTHBA;
MPUHAMATBH IIETH COBMECTHOH JEATEILHOCTH,
OPTaHW30BBIBaTh M KOOPJMHUPOBATH JEUCTBHS
IO €€ JOCTIKCHUIO: COCTaBIIATh IUIaH AEHCTBUH,
pacIpenenaTh pojiy ¢ y4eTOM MHEHHUH
Y4aCTHHUKOB, 00CYXJaTh Pe3yIbTaThl
COBMECTHO# paboThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIA/Ia M KaXKIAOTO
Y4acTHHKa KOMaHJIbl B OOLIMH pe3yJsbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

npeajaratb HOBbIC MPOCKThI, OLICHUBATH UJCHU C
MIO3UIINY HOBM3HBI, OPUTMHAIBHOCTH,
MPaKTHYECKOH 3HAYNMOCTH;

— OCYIIECTBIATh  IIO3UTUBHOE  CTPAaTETHMYECKOE
MIOBE/ICHNUE B PAa3JIMUHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO u BOOOpakeHHe, OBITH
WHHUIATHBHBIM.

OnilajiecHHe  YHUBEPCAIBHBIMH  PETYJISITHBHBIMHU

JIEHCTBUSAMU:

3) npunHATHA cebs U IPYyTUX:

NPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH U
JOCTOUHCTBA;

NPUHUMATH MOTHBBI U apTyMEHTBI IPYTHX TPH
aHaJM3e Pe3yJIbTaTOB JEITeIbHOCTH;
NPHU3HABATH CBOE MPABO U MPABO JPYTHX Ha
OIIHOKY.

OK 06. ITposiBnsTH
IpaXxJIaHCKO-
MATPUOTHUYECKYTO
MO3UIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE MOBEICHHE
Ha OCHOBE
TPaIUIIMOHHBIX
pOCCUICKHX TyXOBHO-
HPaBCTBEHHBIX
LEHHOCTEH, B TOM YHCIIe
C YYETOM rapMOHU3aIUH
MEKHAI[UOHAJIBHBIX U
MEXKPEIUTHO3HBIX
OTHOUIEHUH, IPUMEHATh
CTaHIApPTHI
AHTUKOPPYIIIHOHHOTO
MTOBEJICHHS;

1) TpaXKAAHCKOI'O BOCIMTAHHUA:

c(hOpMHUPOBAHHOCTH
rpakJIaHCKOW MO3UIUHU
oOy4aromerocs Kak
AKTHUBHOI'O U OTBETCTBCHHOI'O
YjieHa pOCCUICKOTO
o0111ecTBa;

MIPUHATUEC TPAAUITHOHHBIX
00IIIeYeTOBEYECCKIX
TYMaHUCTUYECKHUX H
JIEMOKPATHICCKIX
LICHHOCTEH;

TOTOBHOCTH BECTH
COBMECTHYIO JI€ATCILHOCTD B
MHTEpecax rPakKIaHCKOTO
o01ecTBa, y4acTBOBaTh B
CaMOYIIpaBJIEHUH B
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obOpazoBaTebHOM
OpraHH3aIH;

YMEHHE B3aHMOJICHCTBOBATD C
COLMAIIbLHBIMHU HHCTUTYTAMH
B COOTBETCTBHU C UX
(YHKIMSIMU M Ha3HAUYCHHEM;
TOTOBHOCTH K TYMaHHUTapHOU
U BOJIOHTEPCKOH
JIESITeTTHHOCTH;

2) maTpHOTHYECKOTO BOCITUTAHU:

3)

c(hOpMHUPOBAHHOCTH
POCCHICKOM TpaX1aHCKOH
WICHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOIIECHHE K
TOCyNapCTBEHHBIM CHMBOJIAM,
JIOCTHXKCHUSIM POCCHICKHUX
YYEHBIX B 007aCTH (PHU3HUKH U
TEXHUKE;
JIyXOBHO-HPaBCTBEHHOTO

BOCIIMTAHHA:

c(OpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS,
JTHYECKOTO MTOBEAECHHS;
CITIOCOOHOCTH OIICHUBATh
CI/ITyaHI/IIO nu HpI/IHI/IMaTI)
OCO3HaHHBIE PEIICHHUS,
OPHUEHTHUPYACHh Ha MOPaJIbHO-
HpaBCTBeHHBIe HOpMI)I nu
ICHHOCTHU, B TOM YHUCJIC B
JIeSATEIbHOCTH YUEHOT0;
OCO3HaHHE JIMYHOTO BKJIaa B
MOCTPOEHHE YCTOWIHBOTO
Oynyuiero;

OK 07. ConelicTBOBaTh
COXPaHCHHIO
OKpy>Karouiei cpeipl,
pecypcocbepekeHuto,
IIPUMEHSTH 3HaHUS 00
M3MEHEHHUH KJINMaTa,
MIPUHITUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ PeKTHBHO
JIECTBOBATH B
Ype3BhIYaHBIX
CUTYAIVSX;

7) 9KOJIOTrH4Y€CKOT'0 BOCIIMTAHHA:

c(hOpMHUPOBAHHOCTH
9KOJIOTMYECKOH KYJIBTYPHI,
OCO3HaHME TIT00aTHLHOTO
Xapakrepa 3K0JIOTHYEeCKUX
npooeM;

IJIaHUPOBAHUE U
OCYIIIECTBIICHHE JIEUCTBUI B
OKpY>XKarolieu cpene Ha
OCHOBC 3HAHUSA HeNeit
YCTOWYUBOrO pa3BUTHSA
YeJI0BEYeCTBa;
paciMpeHue onbITa
JIeSITCILHOCTH
JKOJIOTHUYECKOMN
HaIlpaBJIEHHOCTH Ha OCHOBE
WMEIOLINXCS 3HAHUM 110
(usnke;

OK 08. Mcnonp30BaTh
cpencTBa (U3HUIECKOI
KYJIBTYPBI JUIsI
COXpaHEHHS U
YKpPEIUICHUS 310POBBS B
nporecce
poheCCHOHATBHOM
JeSITEIBHOCTH U

O ITIePIKAHUS
HEO0XOIUMOTO yPOBHSA
(usnueckoit
0JITOTOBJICHHOCTH;

5) Gpu3HUUECKOrO BOCITUTAHUS:

— c(OpMUPOBAHHOCTH
3I0pPOBOTO U 0€30MacHOTro
oOpasa KHU3HH,
OTBETCTBCHHOT'O OTHOIICHHUS
K CBOEMY 3[I0POBEIO, B TOM
9HCJe 3a CUST COOJFOJICHHS
TpeOoBaHMit Oe3omacHoi

IKCIUTyaTaI[ul Cpe/CTB
MHGHOPMAITMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH.
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4) 5CTETUIECKOTO BOCTIMTAHUS

—  SCTETHYECKOE OTHOIICHHE K
MUDY, BKITIOYAsi ICTCTHKY
HAYYHOT'O TBOPYCCTBA,
npucymero Gu3nIeckoi
HayKe.

IIpenmeTHbIe pe3yabTaThl 0CBOCHHUS Y4eOHOIro npeamera @uzuka

1) chopMUPOBAaHHOCTh TPEACTABICHUH O POIU M MeCTe (PU3UKH U ACTPOHOMHUU B
COBPEMEHHOM HayuyHOH KapTHHE MHpa, O cucTeMooOpasymouiell poyid (U3UKH B Pa3BUTUU
€CTECTBEHHBIX HAYK, TCXHUKU U COBPEMEHHBIX TEXHOJIOTHUH, O BKJIA/1€ POCCUICKHX U 3apyO0eKHBIX
Y4eHBIX-(DM3UKOB B pa3BUTHE HAYKU; IOHUMaHUE (PU3UUECKOI CYIIHOCTH HAOII0Aa€MbIX SIBJICHUN
MUKPOMHpA, MAaKpOMHUpAa W MeEramupa; I[OHMMAaHHE pOJIM AaCTPOHOMHUU B IPAKTHYECKOMN
NESTEIIbHOCTH 4eJoBeKa M JalibHEHIIeM HAay4YHO-TEXHUYECKOM pa3BUTHH, poyid (U3MKU B
dopmupoBaHUM Kpyrozopa H (PYHKIHMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa JJIS PpeIICHUs
MPaKTUYECKUX 3a/1a4;

2) chopMUPOBAHHOCTh YMEHH pacro3HaBaTh (u3uUeckue sBICHHUS (TPOIECCH) U
OOBSACHATP KX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JIBUJKEHUE, CBOOOJHOE MaJieHue TeJl, IBUKEHHE IO OKPYKHOCTH, HHEpLUS,
B3aMMOJICIiCTBHE Tel, KojebaTenbHOe ABM)KEHHE, PE30HAHC, BOJHOBOE ABIMKEHUE; Auddysus,
OpOYHOBCKOE IBM)KEHME, CTPOCHHUE >KMJIKOCTEM M TBEpIBIX TEJ, U3MEHEHHE O0beMa Tell IMpHU
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HCIapeHue, KOHIEHCAlMs, IUIaBIICHUE,
KpUCTAJIJIN3alUsl, KHUIIEHHWE, BIAXHOCTh BO3/lyXa, CBS3b CpEAHEW KHUHETUYECKOW 3HEpPruu
TEIJIOBOTO JABM)KEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoi, MOBLIIICHNE JaBJICHUS ra3a Mpu
€ro HAarpeBaHWHM B 3aKPBITOM COCYyJIE€, CBSA3b MEXAYy IapaMeTpaMy COCTOSHUSA ras3a B
M30Ipolleccax; JIEKTpU3anus Tell, B3auMOJICHCTBUE 3apAJI0B, HArpeBaHUE MPOBOAHUKA C TOKOM,
B3aMMOJICIICTBE MAarHuTOB, 3JEKTPOMAarHUTHAas WHAYKLMS, ACUCTBUE MAarHUTHOTO IOJSI Ha
OPOBOJAHMK C TOKOM W JBIDKYIIMHCA 3apsifl, DJIGKTPOMArHUTHBIE KOJIEOAaHUS U BOJIHBI,
OpSIMOJIMHEHHOE PAaCHpOCTPAaHEHHWE CBETa, OTPaXECHHE, MPEJIOMIICHHE, WHTEepepeHIIHs,
mubpakus U TOoJspu3alus CBeTa, JUcrepcus cBera; (HoTodnekTpuueckuit 3¢ ¢dekt, cBeToBoe
JIaBJICHUE, BO3HUKHOBEHHME JIMHEHYATOro0 CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs U
HCKYCCTBEHHAs paiMOAKTHUBHOCTH;

3) BiIaJeHHE OCHOBOIOJATAOUIMMH (U3MYECKUMHU TMOHATHSAMH U  BEIMYMHAMU,
XapaKTepU3yIOIMKUMU (U3NYECKHE MpoLecchl (CBA3aHHBIMU C MEXaHHYECKUM JBH)KEHHEM,
B3aMMOJICHCTBHEM TeJI, MEXaHUYECKHUMH KOJI€OaHUSMU M BOJIHAMHU; ATOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IPOLECCAMH; JJIEKTPUYECKUM W MarHUTHBIM IOJISIMU,
AIIEKTPUYECKUM TOKOM, DJJEKTPOMAarHUTHBIMH KOJIEOAHUSIMU W BOJHAMM; ONTHYECKUMU
SBJICHUSIMU; KBAHTOBBIMHU SIBJICHUSIMH, CTPOCHHEM aTOMa M aTOMHOTO S/Jpa, PaliOAKTUBHOCTBIO);
BJIQJICHHE  OCHOBOIOJIATAIOIIMMU  aCTPOHOMHYECKMMM  TOHSATUSMH,  IO3BOJISIFOIIMMU
XapaKTepu30BaTh IPOLECCHl, IPOUCXOJAIIME Ha 3BE3lax, B 3BE3JHBIX CHUCTEMax, B
ME)XraJaKTH4YEeCKON Cpefie; ABM)KEHNE HEOECHBIX Tell, IBOJIIOLINIO 3Be3]] U BeenenHnoii;

4) BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU (3aKOH BCEMUPHOI'O TATOTEHUS,
I, II u III 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHs MEXAHWYECKOW DHEPrUU, 3aKOH COXPaHEHUS
UMIYJIbCA, NMPUHIMUI CYHEpPHO3ULUU CHUJI, MPUHIMI PaBHOINPABHOCTH HHEPLHUATBHBIX CHUCTEM
OTCYETA; MOJIEKYJIIPHO-KMHETUUYECKYIO0 TEOPUIO CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, MEPBbII
3aKOH TEPMOJMHAMUKH; 3aKOH COXPAaHEHHMsI FIEKTPUUIECKOTO 3apsaa, 3akoH Kyiona, 3akon Oma
JUISl ydacTKa Lienu, 3akoH OMa /171 IOJIHOM 2JIEKTpUUECKOl 1enH, 3akoH [xoyis - JIenna, 3akoH
AIIEKTPOMAarHUTHOM WHAYKIMH, 3aKOH COXPaHEHHUS DHEPruH, 3aKOH MPSIMOJIMHEWHOTO
pacrnpoCTpaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMIIEHUS CBETA; 3aKOH COXPAaHEHUs
OHEPIrUH, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPAHEHWs JJIEKTPUYECKOrO 3apslia, 3aKOH
COXPAaHEHHs MacCOBOTrO YHMCIA, NMOCTyJaThl bopa, 3aKOH pajMoOaKTUBHOTO paclaja); yBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH NMpu aHanu3e (PU3HUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHHEe YYUTBHIBaTh TPAHUIBI MPUMEHEHHS H3YUYCHHBIX (U3HMUECKUX MOIETeH:
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MaTepHaibHasi TOYKa, MHEepLUalIbHask CUCTEMa OTCUYETa, UJCabHBIN ra3; MOJEIU CTPOSHHS I'a30B,
KHUJIKOCTEH U TBEP/BIX TN, TOUSUHBIH JIEKTPUUECKUH 3aps, sepHas MOJeNb aToMa, HyKJIOHHAs
MOJIENIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIECKHX 3a/1a4;

6) BIaJeHUE OCHOBHBIMHU METOJIaMU HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIMH B (DU3HKE:
IOPOBOJUTH TNMPSIMBIE M KOCBEHHbIE M3MEpPEHHS (DPU3MUYECKUX BEJIWYHMH, BBIOMpAs ONTUMAaJIbHBIN
crocod M3MEepeHHs] M HUCIOJb3ys M3BECTHBIE METOJIbl OLIEHKH MOTPEIIHOCTed H3MEPEHUH,
IPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTEH (M3MUECKUX BEIMYMH C HCIOJIB30BAaHHEM MPSIMBIX
U3MEpEHUl, OOBSICHATH IMOJIyYCHHbIE PE3yJbTaThbl, UCIONb3YsI (PU3NYECKHE TEOPUM, 3aKOHBI U
MOHSTHUS, W JeJaTh BBIBOJBI; COOMIOJATh MpaBuia O€30IacHOr0 TpyAa MpH IPOBEICHUU
UCCIICIOBAaHM B paMKax y4eOHOTO SKCIEPUMEHTa U yueOHO-HUCCIIE0BATENbCKON NesITeIbHOCTH
C HCIOJIb30BaHUEM LH(POBBIX HW3MEPUTENBHBIX YCTPONCTB U JIaOOpaTOPHOro OO0OpYIOBAHUS;
c(OpPMHPOBAHHOCTD MPEACTABICHUN O METO/1aX MOJYUYSHHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHMIA;

7) chOpMHUPOBAHHOCTh YMEHUS pPelllaTh PaCYETHBIE 3a/1auu C SIBHO 33JaHHON (hU3HUECKOI
MOJIENIBIO, UCTIONB3Ys (PM3NYECKHE 3aKOHBI M MPUHIUIIBI; HA OCHOBE aHAJIM3a YCIOBHUS 331auu
BbIOHpaTh (PU3NYECKYIO MOJIEJb, BBIICIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI, HEOOXOAUMBIE
JUIsL €€ PpEeLIeHUsl, IPOBOAMUTH pacyeThl M OLEHUBAThb PEAJbHOCTH IOJIYYEHHOI'O 3HAYEHUs
dbusznyeckoil  BeIMUMHBI, peliaThb ~ KAayeCTBEHHbIE  3a/layd, BBICTpauBas  JIOTHYECKH
HEIPOTUBOPEUHBYIO LIENIOYKY PACCYXACHUN C ONOPON Ha N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznuecKue SBICHHUS;

8) chopMUPOBAaHHOCTH YMEHHS NPHUMEHSTH IOJNyYCHHBIE 3HAHUSA IS OOBICHEHHS
YCIIOBUHM NpOTeKaHUsI GPU3NUYECKUX SBICHUN B IPUPOJIE U JIJISl MPUHATHUS IPAKTUUECKUX PEIICHUN
B IIOBCEJHEBHOM MXHU3HU M oOecrneyeHus O€30IacHOCTU MpU OOpaleHUH € ObITOBBIMHU
npubopaMd W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 370POBbS M COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO TIOBEACHUS B OKPYJKAIOIIEH Cpejie; MOHUMaHHe HEOOXOJMMOCTH TPUMEHEHUS
JTOCTHKEHUH (PU3UKU U TEXHOJIOTUHN JJI PAllMOHAIBHOTO IPUPOIOTIONB30BAHHUS;

9) cdopMUPOBAaHHOCTh COOCTBEHHOW TIO3UIMHM IO OTHOIICHHIO K (DHU3HUECKON
uH(pOpMallMK, T[OJy4aeMOil U3 pa3HBIX HCTOYHUKOB, YMEHMH HCIONb30BaTh LU(GPOBHIE
TEXHOJOTMH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IpPEACTaBICHUs] y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(pOpPMAIUU; pPa3BUTHE YMEHUN KPUTHUECKOTO aHallh3a IMOIydaeMoun
uH(popMaLuu;

10) oBnageHne yMeHUAMHU paboOTaTh B IPyIIE C BBHIIOIHEHUEM Pa3IMYHbIX COLMATBHBIX
poJieli, TIaHUpOBaTh paboOTy TpPYNIbl, PALUOHAIBHO pacHpeleNiTh JAEsTeIbHOCTh B
HECTAaHJAPTHBIX CUTYyallMsX, aJeKBaTHO OLCHMBATh BKJAJ KaXKJIOTO M3 YYAaCTHHUKOB TPYIIIBI B
pelieHue paccMaTpuBaeMou MpoOJIeMBbl;

11) oBnagenue (CPOpMHPOBAHHOCTH MPEACTABICHUIN) MpaBWJIaMH 3alMCU (PU3NYECKUX
dbopmyn penbedHO-TOUCYHOM cucTeMbl o0o3HaueHui JI. bpaitns (a1 ciensix u c1aboBUAAIIIAX
00y4aromuxcs).

12) chopmupoBaHHOCTH TOHUMAHUS POJIM (PU3UKH B SIKOHOMUUYECKOU, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOH chepax 1esATeIbHOCTH YEJIOBEKA; POJIU U MeCTa (PM3UKU B COBPEMEHHOM
HAayyHOM KapTHHE MHpa; pOJM AacTPOHOMUHU B TPAKTUYECKOM JEATENbHOCTH 4YelloBeKa U
JabHEeHIIEM HayYHO-TEXHUUYECKOM Pa3BUTHH;

13) chopMUpPOBAaHHOCTH CHCTEMBI 3HAHUM O (DU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHsIX, JEHCTBYIOIMX HAa YPOBHSIX MUKPOMHUPA, MAaKpOMHUPA M MEramupa, MpeaCTaBICHUH O
BceoOlIeM xapakTepe (U3MYECKMX 3aKOHOB; IMPEACTaBICHUM O CTPYKType HOCTPOEHUS
¢u3nUeckoil Teopuu, YTO MO3BOJIUT OCO3HATH POJIb (PYHIAMEHTAIBHBIX 3aKOHOB U MPUHIIUIIOB B
COBPEMEHHBIX MPEJCTABICHUIX O TMPUPOAE, MOHITh TPaHUIIBI TPUMEHUMOCTH TEOpUH,
BO3MO>KHOCTH MX IIPUMEHEHUS JIs ONIUCAHUS €CTECTBEHHOHAYYHBIX SIBJICHUH U MPOILIECCOB;

14) chopMHUpPOBAaHHOCTP YMEHHUS pPa3IU4aTh YyCIOBUS NPUMEHUMOCTH MOJEIEH
(bu3nUeCKUX TeJ ¥ MPOILIECCOB (SIBICHUI): HHEPIMAIbHAsA CUCTEMa 0TCUYETa, MaTepHallbHAs TOUKa,
PaBHOYCKOPEHHOE JBWXKEHHE, CBOOOJHOE TMajeHue, aOCoNIOTHO yrpyras nedopmanus,
abCoMIOTHO yIpyroe M abCONIOTHO HEYNPYroe CTOJKHOBEHHMsS, MOJeNed rasza, >KUIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOI0) TeNa, HAealbHOro Trasza, TOYEYHBIH 3apsia, OJAHOPOIHOE
AIIEKTPUYECKOE  TM0JIe, OJHOPOAHOE MAarHUTHOE TI0jJe, TapMOHMYECKHE  KojeOaHMs,

19



MaTE€MaTUYeCKUl MAasATHHUK, WJCANbHBIM NPYXKUHHBII MaATHUK, TapMOHUYECKHE BOJHBI,
UeaTbHBIA KOJeOaTeIbHBIN KOHTYD, TOHKAs JIMH3a; MOJIEJICH aToMa, aTOMHOTO s/Ipa U KBAHTOBOMU
MOJIEJIH CBETA;

15) chopMuUpOBaHHOCTH YMEHHUS OOBACHITH OCOOEHHOCTH MPOTEKaHUA (U3HMIESCKUX
ABJICHUN: MEXAaHUYECKOE JIBWJKEHUE, TEIUIOBOE [JBUKEHHE 4YacTHIl BEIIECTBA, TEIJIOBOE
paBHOBecHue, OpOYHOBCKO€ BIKeHUE, AudQy3us, HCIapeHue, KHUIEHHEe M KOHJAEHcalus,
IUIABJIGHUE M KPUCTAJIM3allMs, HANPABICHHOCTh TEIIONEPENay, dJIEKTPU3ALUU  Tell,
SKBUIOTEHIIMATIBHOCTH MOBEPXHOCTHU 3apSKEHHOTO MPOBOJHUKA, DJIEKTPOMAarHUTHON MHAYKIIHUH,
CaMOUHAYKIUHU, 3aBUCHUMOCTH CONPOTHUBJIEHUS MOJyOPOBOAHMKOB '"p-" u '"n-TumoB" oT
TEMIIepaTypbl, pe30oHaHca, WHTEp(YEepeHUnH BOJH, IUPPAKIUM, AUCIEPCUHU, TIOJHOTO
BHYTpEHHEro orpaxkeHusi, Gotodddexr, (uznueckue NPUHIUIBI CHEKTPAJIbLHOTO aHAIW3a U
paboTsl nazepa, "anbda-" u "6era-" pacnaamsl saep, TaMMa-u3TydeHUE sIep;

16) chopmupoBaHHOCTH YMEHHUHA NPUMEHATH 3aKOHBI KIACCHUYECKOW MEXaHUKH,
MOJICKYJISIPHON (DU3UKH ¥ TEPMOJIUHAMUKH, SICKTPOAMHAMUKY, KBAHTOBOW (DU3HMKH JJIs aHATHM3a
U OOBSICHEHHUS SIBJICHHM MUKpPOMHpA, MaKpOMHpa M MEramupa, pa3jinydaTh YCIOBUs (TpaHUIIbI,
0o0acTH) NPUMEHUMOCTH  (U3MYECKMX  3aKOHOB, TIOHMMAaTh  BCEOOIIMH  XapakTep
(byHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHHs] MEXaHWYECKOW 3HEpPruH, 3aKOH COXPaHEHHS
HUMITYJIbCa, 3aKOH BCEMHPHOT'O TATOTECHHS, NMEPBBIM 3aKOH TEPMOJMHAMHUKU, 3aKOH COXpaHEHUS
JNIEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHUS OJHEPrHMHM) U OrPAHUYECHHOCTh HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3NUYECKHUE IPOLIECCHI, UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXaHHMYECKOrO JABWKEHUS, (HOPMYIIbI
KMHEMATUKH PABHOYCKOPEHHOTO JBIDKEHHs, TNpeoOpa3oBaHus [amwies aias CKOPOCTH H
nepeMenieHus, Tpu 3aKkoHa HploTOHa, MPUHIIUIT OTHOCUTENbHOCTH [ anuiies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMILYJbCa M MEXAHUYECKOW SHEPruu, CBs3b pabOThl CUIIBI C
M3MEHEHHEM MEXaHUYEeCKOW PHEpPIruH, YCJOBHsI PAaBHOBECHUS TBEPIOTO Teja; CBA3b JaBICHUS
UJICAIBHOTIO ra3a co CpeHENd KMHETHYECKOW DHEPTUel TEIUIOBOr0 JBHUKEHUS U KOHLEHTpauuen
€ro MOJIEKYJI, CBS3b TeMIIepaTyphl BEIIECTBA CO CpelIHEd KMHETUYECKOW SHEPrueil ero 4acTull,
CBS3b JIaBJICHUS MJI€ATIbHOIO I'a3a ¢ KOHLEHTPALKEH MOJIEKYJ U €ro TEMIIEpaTypoi, ypaBHEHUE
MenneneeBa-Knanelipona, mepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHHsI JHEPIHH B
TEIUIOBBIX IIpOIlECcCaX; 3aKOH COXpPAHEHMs JJIEKTpUYecKoro 3apsiia, 3akoH Kysona,
MOTEHIUAIBHOCTD AJEKTPOCTATUYECKOTO MOJISI, TPUHIUI CYNIEPIO3ULIUN IEKTPUUECKUX TOJIEH,
3akoHa Kynona; 3akonsl OMa AJi yyacTKa LIeTH U JUIsl 3aMKHYTOM 3JIEKTpUYEeCKON IenH, 3aKOH
Jxoyns-JleHia, 3aK0oH 3JIEKTPOMarHUTHOM WHYKUIWH, TPaBUIIO JIeHa, MOCTyIaThl ClielualbHON
TEOPUU OTHOCHUTEIBHOCTU ODWHIITEWHA, ypaBHEHHE DWHIITeHHa ans ¢oTtorddekra, nepBbiid u
BTOpOil mocTynaTsl bopa, mpunnumn HeonpeaeneHHocTy [ elizenOepra, 3aK0H COXpaHEHUs 3apsiia,
MacCcOBOI'0 YHCJIa U SHEPTUHU B AJEPHBIX PEAKIMAX, 3aKOH PaIUOAKTUBHOTO paclaja;

17) chopMUPOBAaHHOCTh yYMEHMI NPUMEHSATH OCHOBOMOJATAOIINE ACTPOHOMHUYECKUE
MOHSTHSI, TEOPUU U 3aKOHBI [l aHaJIU3a U 00bSICHEHUS (PU3NUECKHUX MPOLIECCOB MPOUCXOASIINX
Ha 3Be3/laX, B 3BE3JAHBIX CHUCTEMaX, B MEXKTalaKTHYEeCKOW Cpese; NBIKEHUS HeOeCHBIX Tedl,
DBOJIIOIAH 3Be3]T M BceaeHHoid;

18) chopmupoBaHHOCT, YMEHUH HCCIEAOBaTh M aHAIM3UPOBATH Pa3HOOOpa3HbIC
¢uznyeckue SBICHHUS U CBOMCTBA OOBEKTOB, MPOBOJIUTH CAMOCTOSITEIbHBIE HCCIIEJOBAHMS B
pealbHBIX U TA0OPATOPHBIX YCIOBUSAX, YUTATh U aHATM3UPOBATH XapaKTEPUCTHKU MPUOOPOB U
YCTPOMCTB, 0OBACHATH NPUHIIUIIBI KX PAOOTHI;

19) cdopmMupoBaHHOCTH MPEACTABIEHUH O  METOJAaX  TOJMYYEHUS  HAYYHBIX
ACTPOHOMUYECKUX 3HAHWI; BIIAaJ€HUE YMEHUSMU CaMOCTOSITENIbHO (OPMYJIMPOBATh LIETh
uccienoBanusi (MPOEKTa), BBIABUTATh THUIOTE3bI HAa OCHOBE 3HAHHUS OCHOBOIIOJIATAFOIINX
bu3NYeCKUX 3aKOHOMEPHOCTEN M 3aKOHOB, MPOBEPITh WX IKCIEPUMEHTAIBLHBIMU CPEICTBAMU;
IUTAHUPOBATh W TPOBOJAUTH (U3UYECKUE OKCIEPUMEHTHI, OINHUCHIBATh U aHAIU3HPOBATH
MOJIyYEHHYIO TpPU BBINOJHEHWU OSKCHEpUMEHTa HH(OpPMAILHIO, ONPENeNiaTh IOCTOBEPHOCTD
MOJIyYEHHOTO pe3yJIbTata;

20) chopMupOBaHHOCTh YMEHHUSI peliaTh PacueTHBIE 3aJa4M C SIBHO 3aJaHHON M HESIBHO
3a/laHHON (PU3MYECKON MOJENbI0: Ha OCHOBAaHWHW aHAllM3a YCIOBHUS BBIOMpATh (hU3HUECKUE

20



MO/IENIM, OTBEYAIOIME TPEOOBAHMM 3a/1a41, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl (PU3NUECKUX TEOPH P UCIIOIB30BAHUHM MAaTEMAaTHUECKUX METOI0B PELIeHHS 3a/1a4,
IIPOBOAMTH pacueTbl HAa OCHOBAaHMHM MMEIOIIMXCSl JAHHBIX, AHAJIU3UPOBATh pPE3YJbTaThl U
KOPPEKTUPOBATh METO/bI PEIICHHS C YUYETOM IOIYUYEHHBIX PE3yJIbTATOB; PEIIaTh KAYECTBEHHbIE
3agaud, TpeOyromue NPUMEHEHUs] 3HAHUN M3 pasHbIX Pa3/eioB IIKOJIBHOTO Kypca (U3WKH, a
TaK)K€ MHTErpallMy 3HAHUM U3 JPYTHX NPEIMETOB €CTECTBEHHOHAYYHOI'O LIMKJA: BBICTPauBaTh
JIOTUYECKYIO IIEMOYKY PACCYKIEHUH C ONOpOl Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue SBICHHUS;

21) chopMUPOBAHHOCTh YMEHUN aHAIM3UPOBATH U OLIEHHWBAThH IMOCIEIACTBUS OBITOBON U
IIPOM3BOJICTBEHHOM I€ATEIILHOCTH YeJIOBEKA, CBSI3aHHOH ¢ (PU3NYECKUMU MPOIIECCAMU, C TO3UIIUI
9KOJIOTMYECKO 0€30MacHOCTH; MPECTABICHUH O pallMOHAILHOM IIPUPOJIONOIb30BaHUH, A TAKKE
pa3yMHOM HCIIOJIb30BAaHUM JOCTMIKEHMM HAyKM M TEXHOJIOTMM JJis JalbHEWILIEro pa3BUTHUS
YeJI0BEYECKOro 00IIECTBa;

22) oBIaAeHUE PA3IMYHBIMU CIOocOoOamMu paboThl ¢ uHpOpMaIueln (U3HIECKOTO
COJIEp’)KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUH, pPa3BUTHE
YMEHHU KPUTUUECKOTO aHAIN3a U OLEHKH JIOCTOBEPHOCTH IMOJIydyaeMoi HH(popMaIum;

23) oBnaZieHHe OPraHU3AlMOHHBIMU U MO3HABATEIbHBIMU YMEHUSIMH CaMOCTOSITEIBHOIO
IpUOOpETEeHUs HOBBIX 3HAHUNW B MpPOLIECCE BBINOJHEHHS IMPOEKTHBIX U y4eOHO-
UCCIIEIOBATENILCKUX pPabOT, yMEHHSMH paboTaTh B TPyNNe C BHIIOTHEHUEM PAa3IMYHBIX
COLIMAJIbHBIX POJIEH, MJIaHUPOBATh PAa0OTY IPyIIIbl, PAllMOHAIBHO PacIpEeAesiTh AeSTEIIbHOCTD B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHMUBATh BKJIAJ Ka)KJOTO M3 YYaCTHUKOB IPYIIIbI B
pelieHue paccMaTpuBaeMou MpooOIIeMBbl;

24) chopMHUpPOBAaHHOCTh MOTHMBAIMK K Oynyiiel mpodecCHOHaNbHON AEATeIbHOCTH 1O
CHEIUATBHOCTSIM (PU3UKO-TEXHUIESCKOTO TTPODHUIIS.

3. COAEP)KAHHME YYEBHOI'O IPEIMETA ®U3HUKA
(YI'JIYBJIEHHBIA YPOBEHD)

Pa3zpnen 1. HayuHblilt MeTO MO3HAHNS PUPOABI.

®usnka - QpyHmaMeHTaIbHAs HaykKa o mpupoxae. HaydHelii MeTOn MO3HAHUS U METOJBI
uccie1oBaHus (PU3NYECKHX SIBICHUH.

DKCIepUMEHT U TEOpUsl B MpoIiecce MO3HaHus npuposl. Habmonenne u skcrepumMeHT B
dusuke.

CrniocoObl u3mMepeHus: (pU3NUEeCKUX BEIMYMH (aHAJIOTOBbIE U LIU(POBBIE N3MEPUTEIBbHbBIE
npUOOpPHI, KOMITBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GpuU3NYECKUX BETUUYHH (a0COIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUH U MpoLeccoB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UcAIbHAS KUIKOCTh, UICAIbHBIN Ta3, TOUeUHBIH 3apsn). [ unoreza. ®uzndeckuit
3aKOH, I'PaHUIIBl €r0 IPUMEHUMOCTH. Pu3nuecKas Teopusl.

Ponp u mecto ¢u3uku B (pOpMHpOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

DKCrepuMEHT, 1a00paTOpHbIE paObOThI, TPAKTHUKYM.

W3mepenue cuiabpl TOKAa M HANpPsDKEHUS B LENHM IOCTOSHHOTO TOKa IPU IOMOILU
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ M(poBoii 1abopaTopueit o pusnkKe.

[Tpumeps! u3mepenus GU3NUECKUX BEIUYUH MPU OMOIIN KOMIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanndeckoe naBmkeHne. OTHOCHUTEIBPHOCTh MeXaHWdeckoro aBibkeHHs. CHcreMa
oTCYeTa.

[Ipsimast u 0OpaTHast 337291 MEXaHUKH.

Pannyc-BekTop maTepuanibHONW TOYKHM, €ro NPOECKUMM HAa OCH CUCTEMbI KOOpJHHAT.
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Tpaexropus.

[lepemenienue, ckopocTh (CpeaHsii CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT. CIi0KeHUE NMEepEeMELICHUN 1
CJII0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTb KOOpJUHAT,
CKOPOCTH, YCKOPEHUS U MMYTU MaTepuaibHON TOYKU OT BPEMEHH U UX IPpaUKu.

CBobomHoe maneHue. YcKopeHue cBoOoaHoro najaeHus. JBmwxkeHue tena, OpOLUIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTEPUAIIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneirinoe nuxenue. J[BUKEHHE MaTEPUATIBbHOM TOYKU MO OKPYKHOCTH. YTJOBas
U JuHeiHas ckopocTh. Ilepuoa u wacrora oOpamenus. LlenTpocTpemurenbHoe (HOpMaIbHOE),
KacaTesbHOE (TaHMC€HIIMAJIBHOE) U TIOJJHOE YCKOPEHUE MATEPHAIbHOM TOUKH.

TexHnueckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIUJIOMETp, JIBH)KCHHE
CHaps0B, LIETTHBIE, IECTEPEHYAThIE U PEMEHHBIE MTepeJaul, CKOPOCTHbIEC TH(THI.

JleMoHcTpanum.

Mopenb cucTeMbl 0TCYETa, WIUIKOCTPAlUs KMHEMATHYECKUX XapaKTEPUCTUK IABUKCHUS.
CrocoOBbl UCCIIENOBAHUS IBUKECHUN.

NnmrocTpanuss  npenenpHOro  Inepexoja M M3MEPEHUE MIHOBEHHOM — CKOPOCTH.
[TpeoOpazoBaHre ABMKEHUI C UCIIOIH30BAaHMEM MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpoLIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkopocTH Ipu JBUKEHUU 110 OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe MyTeH, TPACKTOPHH, CKOPOCTEH JBUKEHUS OJHOTO U TOTO K€ Teja B Pa3HbIX
CHUCTEMax OTCYeTa.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

N3yueHre HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHHs IIpU IPSIMOJIMHEMHOM DPaBHOYCKOPEHHOM JBHKEHUH 110
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHM NP PAaBHOYCKOPEHHOM JIBHYKEHUH.

W3mepeHue ycKopeHus: CBOOOAHOT0 NaieHus (PEKOMEHI0BaHO MCII0JIb30BaHe LIM(PPOBOI
nabopaTopun).

W3ydenune qBUKEHUS Tema, OpOLIEHHOTO TOPU30HTAIBHO.

[IpoBepka runoressl 0 MPSAMON MPONOPLMOHAIBHON 3aBUCUMOCTH MEXKY JAIBHOCTBHIO
I0JIETA U HAYaJIbHOW CKOPOCTBIO TEJIA.

N3yueHne nBUKEHUs Tela M0 OKPYKHOCTH € IMTOCTOSTHHOM 110 MOJYJIKO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpHO/a OOpaIleHUss KOHMYECKOTO MasiTHUKa OT €ro
I1apaMeTpOB.

Tema 2. Jlunamuxa.

[IepBeiit 3akon HetoToHa. UHepuuansHble cucteMbl oTcuera. [I[puHIuIm OTHOCUTEIbHOCTH
[Nanunes. HenneprmanbHble CUCTEMBI OTCUETa (OMpeeiIeHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3suuuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepHAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepraibHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAICHTHOCTh TPABUTALIMOHHOW 1 HHEPTHON MaCCHI.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMAAeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI M OT TeorpapuyecKod MHPOTHL. [[BrkeHHe HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nemxkymerocst ¢ yckopenneMm. Cuna
TpeHust. Cyxoe TpeHue.

Cuna TpeHUsS CKONBXEHHS W cwia TpeHus mnokos. Koaddumment tpenus. Cuma
CONIPOTUBIICHHS IIPU JBH)KEHUU TeJla B KUIAKOCTH WJIM Ta3e, €€ 3aBUCHUMOCTb OT CKOpPOCTH
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OTHOCHUTEJILHOTO JIBUXKEHUS.

Hasnenue. 'napocraruueckoe aaBienue. Cuna Apxumena.

Texnuueckue yCTpOMCTBA M TEXHOJOTMUECKHE MPOLIECCHI: TMOIIIUIHUKU, JIBHKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanuuu.

Habmtoienue ABM>KeHUs Tell B MHEPLUAIbHBIX U HEUMHEPIHAIBbHBIX CUCTEMAaX OTCUETA.

[IpuHIUII OTHOCUTEIIBHOCTH.

Kauenne nByX HLMIMHIAPOB WJIM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHME paBHOACHCTBYIOIIEH MPUIIOKEHHBIX K Ty CUJI C TPOU3BEIECHUEM MaCChl Teja
Ha €ro yCKOPEHUE B MHEPLMAIBHONU CHUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIIUX B PE3YJIbTaTe B3aUMOCHCTBUS TEII.

N3mMepenne mace 1o B3auMoI€UCTBHUIO.

Hesecomocts. Bec Tena rpu yCKOPEHHOM MOAbEME U NIAJCHUH.

LlenTpobexHble MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

N3mepenue paBHOAECHCTBYIOLIEH CUJI TP ABUKEHUHU OpyCKa MO HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBHUCUMOCTH BpPEMEHHU MABIXKEHHA Opycka MO HaKJIOHHON
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHhI.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOLIUX B IPYXUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

N3yyenne qBUKEHHS CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKMHYTOU yepe3 Jerkuii OJI0K.

N3mepenune kodphuimerTa TpeHus 10 BEIMINHE YTIIIOBOTO KO3 PHUIIMCHTa 3aBUCIMOCTH
FTP(N).

UccnenoBanue nBmwxkeHHss Opycka MO HAKJIOHHOM IIJIOCKOCTH C TEPEMEHHBIM
koddumeHToM TpeHus. Mzydenue IBUKEHHs Tpy3a Ha BaLy C TPEHHEM.

Tema 3. Cmamuxa meepoozo meia.

AbcomtoTHO TBepaoe Teno. [locTynarenbHoe U BpallaTeIbHOE JBHKEHUE TBEPAOIO TEa.
MoOMEHT CrIbI OTHOCUTENBHO ocu BpauieHus. Ilneuo cuibl. CnoxeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Temy. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TEIA.

YcroitunBoe, HeyCTOMYMBOE, Oe3pa3TnIHOE PAaBHOBECHE.

TexHudyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTENH, CTPOUTEIbHBIN
KpaH, pelieryaTble KOHCTPYKIUH.

JleMOHCTpanuu.

YcoBus paBHOBECHSL.

Bunel paBHOBECHS.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLEHUS.

KoHcTpynpoBaHnye KpOHIITENHOB U pacyeT CUII YIIPYTOCTH.

N3y4yeHne yCTONYMBOCTH TBEPIOTO T€Ja, UMEIOLIETO IUIOIAIb OMOPBI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

Nmnynbc MatepranbHON TOYKH, CUCTEMbI MaT€pUAIbHBIX Touek. LleHTp mMacc cucremsl
MaTepUAIbHBIX TOYEK. TeopeMa 0 JBUKEHUHU LIEHTPA Macc.

Nmnynbe cuiibl 1 I3BMEHEHHE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE OBMKEHIE.

MoMeHT uMmyJibca MarepuaibHOW TOuUkW. [IpencraBieHue O COXpaHEHHMM MOMEHTA
VMMITYJIbCa B IEHTPAIbHBIX MOJISX.

PaGora cuibl Ha ManoOM M Ha KOHEYHOM MepeMelieHud. | padudeckoe mpeacTaBlIeHUe
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paboThI cuitbl. MOIITHOCTH CHJIBI.

Kunetndeckast sHeprusi MmaTepuaibHONH TOYKU. Teopema 00 M3MEHEHWH KHMHETHYECKOM
SHEPIrUH MATEPUATILHON TOYKH.

[ToTrenumaneHple U HENOTEHIMAIbHbIE cUibl. [loTeHunanbHas sueprus. IlorennuansHas
SHEPrus ynpyro aehopMHpOBaHHOW NpykuHBI. [loTeHIManpHast SHEprus Teaa B OJHOPOIHOM
rpaBUTaMOHHOM Tosie. [loTeHnuanbHass sHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
napa (BHyTpH U BHe 11apa). Bropast kocMuueckas ckopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIUANBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPaHEHMSI MEXaHUYECKOW SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUs. YpaBHeHHEe bepHyun s AeanbHOU HKUJIKOCTH
KaK CJIE/ICTBHE 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: BHKECHHE PAKET, BOJOMET,
KOMep, IPYXUHHBIN MUCTOJET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

JleMoHcTpanuuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBHKEHUE. 3MEpeHHE MOILIHOCTH CHUJIBI.

W3menenue sHepruu Teja Mpu COBEPIIEHUN PaOOTHI.

B3anMHbIe npeBpalleHnss KUHETUYECKOM M ITOTEHUUAIbHOW SHEPIUM IIPU IEHCTBUM HA
TEJI0 CUJIbI TSDKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOAHOM a/ICHUU.

DKCIepUMEHT, 1a00paToOpHbIe paOOThI, MPAKTHUKYM.

N3mepenue ummyiibca Tena 1o TOpPMO3HOMY ITyTH.

W3mepenue cuitbpl TATH, CKOPOCTU MOJIEITH IEKTPOMOOUIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMIYJIbCOM CHUJIBL.

HccnepoBanue coxpaHeHuUs: UMITyJIbCa PU YIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHEeTHYECKON YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MOTEHIIMAIBHOM SHEPTUU MPYKUHBI C paOOTOM CUJIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJIa N0 HAKIIOHHOH IIOCKOCTH.

Paznen 3. Mosekyasipaasi pu3uka 4 TEPpMOAMHAMMKA.

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYECKOU MeopUlUL.

OcHOBHbBIE TOJIOKEHUSI MoJIeKyJIsipHO-KuHeTHnueckoil Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHHS M B3aUMOACHUCTBUS
YyacTHUIl BellecTBa. Mojenn CTpOEHUsI Ta30B, XKUIAKOCTEH U TBEPABIX T€lI U 0ObSICHEHUE CBOWCTB
BEIIeCTBA Ha OCHOBE A3THX Mojened. Macca u pasmepbl Mosekyn (aromoB). KommuectBo
BemiecTBa. [locrosHunas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl ee u3mepenus. lllkama temmnepatyp
enbcus.

Mognens wuIeanbHOrO Ta3a B MOJIEKYJSIPHO-KMHETMYECKOM TEOPHM: 4YacTHULIBI rasa
JBHJKYTCSI XaOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

I'a3oBble 3akoHBl. YpaBHeHue MenneneeBa-Knanelipona. AOcomoTHas TemIeparypa
(wkanma temneparyp KeneBuna). 3axon JlampToHa. M3omponecchl B HIeallbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBieHne U30MPOLECCOB: H30TEPMA,
n30x0pa, uzobapa.

CBsi3p MEXIy [JaBICHMEM U CpEAHEW KHHETUYECKOW OHHEPrHed MOCTyNaTelbHOIO
TEIUIOBOTO JBHMKEHHS] MOJIEKYJ HA€aJbHOr0 raza (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU UJI€ATBHOIO Ira3a).

CBsi3p  a0CONIOTHOM  TeMIEpaTyphl TEPMOJAMHAMHUYECKONM CHCTEMBI CO CpEIHEH
KMHETUYECKOW YHEPTUEH MOCTYNAaTENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IIPOLIECCHl: TEPMOMETpP, OapomeTp,
[I0Jy4€HUE HAHOMATEPUAJIOB.

JleMoHcTpanum.

Monenu 1BUKEHUS 4acTULl BEIIECTBA.
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Monens OpOyHOBCKOTO JIBUKEHHUSI.

Buneoponuk ¢ 3anmuckio peaabHOTO OpOoyHOBCKOTO ABMKEHUA. [{uddy3us sxuakocTei.

Mopens onbita IlITepHa.

[IputsxkeHrne MOJEKyII.

Mopenu kpuctammueckux peuietok. Habmoaenue u ucciieqoBaHue U30IPOIIECCOB.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

HccnenoBanue mporecca yCTaHOBJICHHS TETIOBOTO PABHOBECHS TP TEIIIO0OMEHE MEKIY
ropsiyeil ¥ XoJIOJHON BOJIOA.

N3ydyenne H30TEPMHUUYECKOTO TMpolecca (PeKOMEHIOBAHO HCIOIb30BaHHEe LU(POBOH
nabopaTopun).

N3ydenne n30XOpHOTo Mpolecca.

W3zydenue n3o6apHOTo mpouecca.

[IpoBepka ypaBHEHUSI COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennogvie Mauiumbi.

Tepmomunamuueckas  (TJl)  cucrema.  3amaHue  BHEIIHMX — YCJIOBHM  id
TEPMOJIMHAMUYECKON  cucTeMbl. BHemHume wu  BHyTpeHHue mnapameTpbl. Ilapamerpsl
TEPMOJMHAMHYECKON CHCTEMBI KaK CPEIHUE 3HAUEHUS BEJINYMH, ONMCHIBAIOLINX €€ COCTOSIHUE Ha
MHUKPOCKOIIUYECKOM YPOBHE.

Hynepoe Hauano tepmoanHamMuki. CaMonpou3BoiIbHAs pesakcalus TEPMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopneny wuaeanbHOrO rasa B TEPMOJAMHAMUKE - CHCTEMa YpaBHEHUI: YypaBHEHHE
MenneneeBa-Knanelipona U BbIpaK€HHE JJi1 BHYTPEHHEW 3HEPruu. YCJIOBUS NMPUMEHUMOCTHU
TOM MOJENIN: HHU3Kas KOHIEHTpAIMsl YacTUIl, BBICOKHE TeMIlepaTypbl. Bwipaxenue mis
BHYTPEHHEH SHEPTrUr OJHOATOMHOTO UEAIBHOIO rasa.

KBa3ucratuueckue u HECTaTUYECKUE MPOILIECCHI.

DnemeHTapHas paboTa B TepMouHamMuKe. Berunciienue padboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaua kak crnoco® HM3MEHEHHs] BHYTPEHHEW SHEPTUU TEPMOJMHAMHYECKOMN
CHCTEMBI 0e3 coBepIIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonnuectBo Ttemnotsl. TemnoeMkocTh Tena. YaenbHas M MOJSIPHAsT TEMIJIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBAa. Pacuer konaumyecTBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 axuadaTHOM mporecce.

[lepBrlii 3aKk0H TepMoauHaAMHUKU. BHyTpeHHss sHeprus. KomudyectBo TemioTsl U paboTta
KaK Mepbl U3MEHEHUs] BHYTPEHHEN SHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMMKM JUIsl PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHUCTEMBbl MPOXOIUT €AMHCTBEHHAas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3ak0oH TepMOAMHAMUKH /151 HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO IMepeaaTh
TEIJIOTY OT OoJiee XOJIOAHOrO Tela K Oosiee Harperomy 0Oe3 kommneHcanuu (Kmayswmyc).
HeoOpaTMOCTh MPUPOIHBIX MTPOLIECCOB.

[Tpununer aeictBus TernoBbix mamuH. KIIJI. Makcumanenoe 3nauenune KIIJI. [ukn
KapHo. Dkonoruueckue acreKkThl UCTIOIb30BAHMS TEIUIOBBIX JBUrateseil. TemnoBoe 3arps3HeHne
OKPYXaIOIIEeH Cpeabl.

TexHuueckue ycTpoicTBa U TEXHOJOTUYECKHUE MPOLECCH: XOIOAUIbHUK, KOHIULIUOHED,
MU3ENIbHBIA W KapOIOpaTOpHBIA JIBUTATEIH, TMapoBas TypOWHA, TOJYyYEHHE CBEPXHU3KHUX
TeMIlepaTyp, yTWIH3alus 'TEIUIOBBIX" OTXOJOB C HCHOJIb30BaHUEM TEIJIOBOIO Hacoca,
YTUIN3aUs OMOOPTaHUIECKOTO TOTUIMBA JIJIsI BRIPAOOTKH "TEIIOBOM" M DJIEKTPOIHEPTUH.

JleMoHcTpanuu.

W3meHneHue TemnepaTypsl IpU alnadaTHuecKoOM paclIupeHUH.

Bo3aymHoe orauso.

CpaBHEHME yeIbHBIX TEMJIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.
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HccnenoBanmne aquabaTHOTO TpoIiecca.

KomnbroTepHbie MOAEIH TEMIOBBIX IBUTATENECH.

DKCIIepUMEHT, J1a00paTopHbIe PAOOTHI, IPAKTUKYM.

N3Mepenue yienbHOM TEMI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHoro mporecca.

N3yuenue B3aMMOCBSI3U SHEPTUH MEXMOJIEKYJISIPHOTO B3aUMOJICUCTBUS U TEMIIEpaTyphl
KUIICHUS KHUIKOCTEH.

Tema 3. Aepecammuvie cocmoanus eeujecmea. Pazosvie nepexoobwi.

[TapooOpa3zoBanue u KoHAeHcauusa. lcmapenue u kumeHue. YenpHas TeIJIOTa
napooOpa3oBaHusl.

Hacepiiennsle M HeHachlllleHHbIe Tapbl. KauecTBeHHass 3aBUCHMOCTb IIJIOTHOCTH U
JIaBJICHUs HACBIIIEHHOIO Tapa OT TeMIlepaTyphl, UX HE3aBUCUMOCTh OT 00BbE€Ma HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BnaxxnocTs Bo3tyxa. AOCOJIIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTD.

Tsepnoe teno. Kpucramueckue u amopgHbie Tesia. AHU30TPOINHS CBONCTB KPUCTAILIOB.
[1naBneHue u KpucTauzanus. Y aelibHas TerioTa miasienus. Cyomumanus.

Hedopmaruu tBepaoro tena. Pactsokenue u cxatue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacimmpeHue )XUIKOCTEH U TBEPbIX Tel, 00beMHOE U JIMHEHHOE paclIMpeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHUH YaCTHUIl BEIIECTBA KaK MPUYMHA TETUIOBOT'O PACIIUPEHUS TEIl
(Ha KaUECTBEHHOM ypPOBHE).

[IpeoOpazoBanue HSHepruu B (Pa30BBIX Iepexojax. YpaBHEHHE TEIUIOBOrO OanaHca.
[ToBepxHocTHOEe HaTskeHHe. KoapduimeHT MOBEpXHOCTHOrO HaTsbkeHus. KanumnspHbie
sABJICHH. JaBlieHre 1o HCKPUBIECHHON MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

Texnuyeckue yCTpOHCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: IKHJIKHE KPUCTAILIBL,
COBPEMEHHBIE MaTEpUAIBI.

JlemoHcTpamnuu.

TemuoBoe pacimupenue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenne. Kunenue npu noHWKEHHOM JIaBJICHUH.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS. OTBITH ¢ MBUTLHBIMHU TIJICHKAMHU.

CmauuBaHmue.

Kanunnsipusie sBneHus.

Mopenu HeHbIOTOHOBCKOM JKHIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

UccnenoBanue HarpeBaHus U TUIABJICHUS] KPUCTALUTUYECKOTO BEIIIECTBA.

Buner nedopmanuit. Habmrogenre Mamsix nedopManui.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHOM TeIIOTHI IIJIaBICHUS JIbA.

N3yueHue cBONCTB HACHIIIEHHBIX MAPOB.

N3mepenne abcomOTHOM BIQXKHOCTH BO3/IyXa M OIIEHKA MAacChl apoB B TOMEIICHHUH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3amepenne moayns FOHra.

HccnenoBanue 3aBucUMOCTH Aeopmaniy pe3uHOBOro o0pasiia OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3znen 4. DiiekTpoauHamMuka.

Tema 1. Dnexkmpuueckoe nore.

DneKTpu3aIys Tell U ee MPOSBICHUS. DJIEKTPUIeCKUil 3apsia. JIBa BUAA SJICKTPHUSCKUAX
3apsnoB. [IpoBOIHUKY, TUANEKTPUKH U TIOTYTIPOBOTHUKU. DIIEMEHTAPHBIN NIEKTPUIECKHMA 3apsiI.
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3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsia.

Bzaumopeiictue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona. Dnektpuyeckoe noje. Ero
JEICTBUE HA MIEKTPUUYECKUE 3aPSIbI.

Hanpsokennocts  anektpudeckoro mois. [IpoGueiid 3apsin. JluHMM HanpsyKeHHOCTH
ANIEKTpUYECKOro 1nosist. OJHOPOIHOE FIEKTPUUYECKOE ITOJIE.

[ToTeHManbHOCTh 3IEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHLMAIOB U HANPSKEHUE.
[ToreHunanbpHas SHEPTUs 3aps1a B MIEKTPOCTaTUYECKOM NoJie. [loTeHman 31eKTpoCcTaTuUECKOTro
nosist. CBsI3b HANPSKEHHOCTH IOJIS U Pa3HOCTH MOTEHUHMAJIOB JUIS 3JIEKTPOCTATUYECKOTO MOJIs
(KaK OTHOPOAHOTO, TAK U HEOJHOPOIHOIO).

[TpuHIMI CyneprO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toweunoro 3apsna. Ilone paBHOMepHO 3apstkeHHON cdepbl. [lone paBHOMEpHO
3apspkeHHOro mo obwvemy mapa. [lome paBHOMEpHO 3apsHKEHHOH OECKOHEUHOW ITOCKOCTH.
KapTrHbl TMHUI HANPSY)KEHHOCTU ITUX IOJIEH U 3KBUIIOTEHIMATIbHBIX TOBEPXHOCTEN.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM II0JIE. Y CJIOBUE PAaBHOBECUS 3apsAa0B. JUANEeKTpUKH
B 3JIEKTPOCTATHYECKOM I10JI€.

JlnsnexkTpuueckasi IPOHULIAEMOCTD BELECTBA.

KonneHncarop.  DneKkTpoeMKOCTb  KOHAEHcCATopa.  DJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOoPA.

[TapannenpHoe  coeauHeHue  KoHjaeHcatopoB. IlocinenoBarenbHOe — COeAMHEHUE
KOHJIEHCATOPOB. DHEprusi 3apsHKEHHOIO KOHJeHcaTtopa. J[BHkeHue 3apsyKeHHOW 4YacTUIbl B
OJIHOPOJIHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue ycTpoHCTBAa M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIL, AJIEKTPOMETP,
AIEKTPOCTaTUUYECKas 3alllUTa, 3a3eMJICHIE YIEKTPOIIPHUOOPOB, KOHAEHCATOPHI, reHepaTop Ban ne
['paada.

JlemoHcTpanuu.

YCTpOUCTBO U IPUHIUIT ACUCTBUSA 3IEKTPOMETPA.

DNEeKTpUYECKOe MOJIE 3apsKEHHBIX IIAPUKOB. DJIEKTPUYECKOE IMOJIE JABYX 3apsSyKEHHBIX
IUIACTHH.

Monens anekTpocTaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOHMKY B IEKTPUYECKOM IIOJIE.

OnexTpocTaTHYecKas 3aluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON €MKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOWAAW IIJIACTHH,
PAacCTOSHUSA MEXAYy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus EeKTPUYECKOTO OIS 3apsKEHHOT0 KOHAEHCATOPa.

3apsaka u pa3psKka KOHAEHCATopa Yepe3 pe3ucTop.

DKCIIepUMEHT, 1a0opaTopHble PabOThl, IPAKTUKYM.

OneHka cu B3aMMOJEHCTBHS 3apsSKEHHBIX Tell.

HabmroneHue npeBpallieHus SHEPTHH 3apsKEHHOTO KOHAECHCATOPA B SHEPTHIO U3Ty4YEHUS
CBETOJINO/1A.

N3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKaIed KOHAEHCATOP.

Pacnipenenenrie pasHOCTH TOTEHUMANOB (HANpsDKEHHWsS) TMPU  IOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Yepe3 pe3nucTop.

Tema 2. [locmosinnbiil 21eKMpuU4ecKuil mox.

Cuna Toka. IlocTossHHBIN TOK. YCIOBHS CYIIECTBOBAHMS IIOCTOSTHHOTO 3JIEKTPHUYECKOIO
TOKa.

Ncrounuku Toka. Hanpsokenne U n 3JIC. 3akon Oma 1t ydacTka LIETH.

DNEeKTpUUECKOe  CONMPOTUBJIEHHE. 3aBUCHUMOCTh  CONPOTHUBIEHUS  OJHOPOJIHOTO
IIPOBOJAHMKA OT €ro UIMHBI M IUIOLIAJM IONEPEYHOr0 CEUEHUs. YAEIBHOE CONPOTHUBIIECHUE
BEIIECTBA.

IlocnenoBarenbHOE, NapajuIEIbHOE, CMEIIAHHOE COEOUHEHHE IPOBOJHUKOB. Pacuer
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pa3BETBIICHHBIX AMEeKTpHueckux 1enei. [Ipasmia Kupxroda.

Pabota snektpuueckoro Toka. 3akon Jxoyns-JIenma.

MOoIHOCTb 3EKTPUUYECKOT0 TOKA. TemnoBast MOLUTHOCTD, BbIAEIsIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHHWE HCTOYHHMKA TOKa. 3akoH Owma s MOJHOU
(3aMKHYTOM) 5JIEKTpUYECKOW Ienu. MOIIHOCTh HMCTOYHUKA TOKa. KOpoTkoe 3ambIKaHUE.
KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHudyeckue yCTpPOHMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: aMIIEPMETP, BOJBTMETP,
peoCcTaT, CYETUHK AIEKTPUUECKOU SHEPIUH.

JleMoHcTpanum.

N3mepenue cuibl TOKa U HAIIPSIKEHMUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HaIpsDKEHUS I8 PE3UCTOpa, JaMIlbl
HaKaJMBaHUS U CBETOAMOMA.

3aBUCHMOCTh COIPOTHUBJICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIAN
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

HccnepoBanue 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTHBJIEHUS NIPU IOCTOSTHHOM
HaIpsKECHUU.

[Ipsmoe nzmepenue IJ1C.

Koporkoe 3amblkaHue TrajJlbBaHMYECKOTO AJIEMEHTa U OLEHKAa BHYTPEHHEIrO
CONPOTHUBIICHUS.

CrniocoOnl coenHeHus: UCTOYHUKOB Toka, D/IC Oarapeil.

HccnepoBanue pa3HOCTH NOTEHIIMAIOB MEXK/y TOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA
B LICTIH.

DKCIepUMEHT, 1a00paTOpHbIE paOOThI, MPAKTHUKYM.

HccnenoBanue cMeMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yeinbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HaIIPSDKEHUS 11 JJaMIIbl HAaKaJIUBaHMUSL.

YBenuueHue npesena u3MepeHus amrnepMmeTpa (BoJIbTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTHUBIICHNS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoct 2/{C ranbBaHUYECKOr0 3JIEMEHTA OT BPEMEHH ITPU KOPOTKOM
3aMbIKaHUU.

HccnepoBanue pa3HOCTH NOTEHIIMAIOB MEK]Ty TOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA
B IICTIH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpedax.

DnexTpuueckas NPOBOJUMOCTb pPAa3IMUYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOAMMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METANIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOIUMOCTb.

OneKTpuUecKuii TOK B BaKkyyMe. CBONCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTH IOJYIPOBOJHUKOB.
CgoiicTBa p-n-nepexoza. IloaynpoBoHUKOBBIE TPHOOPHI.

DONEeKTPUYECKUN TOK B DIEKTPOJIUTAX. DIEKTPOJUTHUYECKAs AUCCOLMALUSA. DIEKTPOIIH3.
3axonbl Dapazes ISl 2JIEKTPOIH3A.

OnexTpuueckuid TOK B razax. CaMOCTOSTENBbHBIM W HECAMOCTOSATEIBHBIM pas3psi.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: Ta30pa3psIHbIE JaMIIbl,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJTYHNpPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPaH3UCTOP, (POTOAHOA,
CBETOJIMOJ, TallbBaHWKa, paUHUPOBAHUWE MEAM, BbHIIUIABKA QJIIOMHHMS, OJEKTPOHHAs
MUKPOCKOIIHS.

JleMoHcTpanum.

3aBUCUMOCTD COIIPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOINUTOB.

3akoHbl 25ekTpoauza Papazes.
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HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHeHHE IPOBOIUMOCTH METAJIJIOB U MTOJIIyIIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOAUMOCTD JUOJA.

DKCIIepUMEHT, 1a00paToOpHble Pa0OThl, IPAKTUKYM.

HaGmonenue anektponmsa. M3mepeHue 3apsiaa OJHOBAIIGHTHOro woHA. MccienoBaHwue
3aBHCHUMOCTH COIIPOTHUBIIEHUSI TEPMOpPE3UCTOpa OT TeMmueparypbl. CHATHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKU AUOAA.

Tema 4. Maenumnoe no-e.

B3aumoneiicTBue NOCTOSSHHBIX MarHUTOB M IIPOBOJAHMKOB C TOKOM. MarHuTHOe moie.
Bekrop marautHOM MHAYKIMU. [IpMHIMI Cyneprno3uiyy MarHUTHBIX 10JIeH. JIMHMUM MarHUTHOU
WUHIYKIHH.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (IIPSIMOTO IPOBOAHMKA, KATYIIKH U KPYTrOBOI'O
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, ee HanpaBiienue u moayib. Cuina JlopeHiia, ee HanpaBiieHHE U MOAYJIb.
JIBr>KeHue 3apsHKeHHOM 4acTHIIbI B OAHOPOJAHOM MarHuTHoM nose. Pabota cuiiel Jlopenna.

MarnutHoe nosne B Beuiectse. @eppomMarHeTuky, napa- U IMaMarHeTUKH.

TexHudyeckue ycTpocTBa M TEXHOJOTHYECKHE IPOLECCHI: NPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJbTUMETP, 3JIEKTpoJABHUraTesb SkoOu, ycKopuTenu
3JIEMEHTAPHBIX YaCTHILI.

JleMoHcTpanuu.

KaptuHa nuHMI MHAYKOUM MarHUTHOTO MOJIA TIOJOCOBOIO M IOJKOBOOOPA3HOIO
MIOCTOSIHHBIX MarHuTOB.

KapTtuna nuHMA MarHUTHOW WHIYKUMU IIOJIA JJIMHHOIO MPSMOTO IIPOBOAHMKA U
3aMKHYTOI'O KOJIbLIEBOTI'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3aumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amniepa. JleiicTBue cuiibl

JlopeH1ia Ha MOHBI JIEKTPOJIUTA.

Habnronenne nBMXeHUS Iy4Ka 3JICKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMD AEHCTBUS JIEKTPOU3MEPUTEIIBHOTO MPUOOPA MATHUTOIIEKTPUIECKON CUCTEMBI.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

HccnenoBanne MarHUTHOTO MMOJIS TOCTOSIHHBIX MarHuTOB.

WccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue NeNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuitbl Amnepa.

N3y4eHne 3aBUCUMOCTH CHIIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. DnekmpomacHumuas UHOYKYUs.

SIBnenue snexTpoMarHuTHON MHAyKUMU. [ToTok BekTopa mMarHutHOM MHAyKuuu. D/C
MHAYKIHMH. 3aKOH JIeKTpoMarHuTHo naaykuuu @apanes. Buxpesoe anexkrpudeckoe none. Toxkn
dyxo.

O/1C nHAYKIMH B IPOBOAHMKE, IBUKYILEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NunyktuBHOCTh. KaTymika HMHIYKTMBHOCTM B IENM IIOCTOSHHOIO TOKa. fIBieHue
camouHaykiuu. JJ]C caMOMHTyKIIUH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKHU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckue yCTpoOHCTBAa M TEXHOJOIMYECKHE IPOLIECCHl: HMHAYKLHMOHHAs II€Yb,
COJICHOM/I, 3aIMTAa OT 3JEKTPU3ALMH TeJ MPHU JIBUKEHUU B MATHUTHOM I10JIe 3€MJIH.

JleMoHcTpanuu.

Habmtoienue siBiaeHus 3J€KTPOMarHUTHOM MHTyKITUH.

HccnenoBanune 3aBucumoctu OJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHMS MarHUTHOIO
MOTOKA.

IIpasuio JleHna.
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[Tagenne MarauTa B aTFOMUHUEBOU (MeIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

HccnenoBanue 3aBucumoct IJ{C caMOMHIYKIIMK OT CKOPOCTH U3MEHEHHUs CUJIbI TOKA B
LETH.

DKCIIepUMEHT, J1a00paTopHbIe PAaOOTHI, IPAKTUKYM.

HccnenoBanue sBIEHUS JIEKTPOMarHUTHON MHYKLIHH.

Omnpenenenre MHIYKIIMA BUXPEBOTO MATHUTHOTO TTOJIS.

HccnenoBaHue sBIEHNUS CAMOUHIYKIUH.

CO6opka MozeH 3IeKTPOMarHuTHOIO TeHepaTopa.

Pa3gen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue konebdanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

I'apmonnueckue  kosnebanus. KuHemarnyeckoe W JAMHAMHUYECKOE  OMHUCAHUE.
OHepreTUyecKoe ONKUcaHue (3aKOH COXPaHEHUsI MEXaHUYECKO SHepIrun ). BeiBo TuHaMu4yeckoro
ONMCAHUS FAPMOHUYECKUX KOJIEOaHUM U3 X S3HEPT€TUYECKOT0 U KUHEMAaTUYECKOTO OITMCAHMS.

AmMrmuintyaa u ¢asza kojebanuii. CBA3b aMIUIMTYIbI KOJICOAHUI MCXOJHOW BEIMYHUHBI C
aMIUIUTyAaMU KosiebaHuil ee ckopocTu U yckopenus. Ilepuon m uyactora konebanuii. [lepuon
MaJIbIX CBOOOJHBIX KOJIEOaHUH MaTeMaTHUECKOro MasiTHUKA.

[lepron cBOOOTHBIX KOIEOaHU IPY>KHHHOTO MasiTHUKA.

Ilonatne o 3aTyxamomux KoseOaHusAX. BbiHyXzneHHble kojeOaHus. Pe3zonaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ| pe30HAHCHON KpUBOM. ABTOKOJIE0aHMSI.

TexHudyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

JlemoHcTpanuu.

3anuch KojaebaTeabHOro ABUKEHHUS.

HabntoneHne He3aBUCHMOCTH TEpHOJia MaJIbIX KOJICOAHUH Ipy3a HA HUTH OT aMIUIUTYIbI.

Hccnenoanue 3aTyxaromux KoueOaHUl ¥ 3aBUCUMOCTH IIEpHO/1a CBOOOAHBIX KOJIeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanmne konebaHuil rpy3a Ha MAacCHBHOW TpYXKMHE C IENbI0 (POPMHUPOBAHUS
npezcTaBiIeHuit 00 ueaqTbHONU MOJIENH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU NIpU KojeOaHUsAX rpy3a Ha Mpy>KUHE.

HccnenoBanue BbIHYXJIEHHBIX KoneOanuid. HaGmoieHue pe3onanca.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO U IIPYKUHHOTO MasiTHUKOB.

N3yyenue 3ak0HOB JBUKEHUS Te€la B X0JI€ KOJIeOaHUI Ha ypyrom mnojBece.

N3y4yeHne qBUKEHNSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHNS aMILTUTY bl 3aTYXAIOMUX KOJIeOaHUH.

UccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Dnekmpomacnumuule KOJOAHUSL.

Konebatenbubiit koHTYyp. CBOOOJHBIE JIIEKTPOMATrHUTHBIE KONEOAHHUS B HICATBHOM
konebaTebHOM KOHType. Dopmyia Tomcona. CBs3b aMIUTUTYIbI 3apsjia KOHACHCATOpa C
aMIUTUTYON CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aK0H COXpaHEHHS SHEPTUU B UACATLHOM KOJieOaTeIbHOM KOHTYpE.

3aryxammue JIeKTPOMarHuTHble KoleOaHus. BBIHYXKIEHHBIE JJIEKTPOMArHUTHBIC
Kosie0aHusl.

[Tepemennbiii TOK. MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIUTYIHOE U JEHCTBYIOIIEE
3HAYCHHUE CHJIbI TOKA M HAIIPSHKCHUS TIPU PA3IMIHON opMe 3aBHCHUMOCTH IIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHYCOUJIATBHBIN IepEeMEHHBIN TOK. Pe3ucTop, KOHACHCATOp U KaTyIIKa HHAYKTHBHOCTH
B I[€NT CHHYCOHJIATbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc HanpsKeHUH.
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Wneanbublii Tpancdopmarop. [IponsBoacTBo, nepenavya u noTpedieHue 3MEeKTPUIECKOR
SHEPIUH.

DKOJIOTMYECKHE PUCKHU INPU MPOU3BOACTBE NIEKTpO3HEpruu. KynbTypa MCHOiIb30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

JleMoHcTpauuu.

CB0OOIHBIC ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U €MKOCTH KOHTYpA.

OcumsuiorpaMMBbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroMIMX JIEKTPOMArHUTHBIX KOJICOAHUIA.

Mopaeinb 371€KTpOMarHuTHOrO reHeparopa.

BoinyxaeHHble CHHYCOMIaTIbHbIE KOTeOaHusl.

Pesucrop, karyika MHIyKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu nocienoBaTeabHOM COEAMHEHUU PE3UCTOPA, KATYIIKA MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

VYCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mopeinb TuHUN IEKTPOIIepEaadH.

DKCIepUMEHT, 1a00paTOpHbIE paOOTHI, TPAKTHUKYM.

Nzyuenwne Tparcdopmaropa.

HccnegoBanue nepeMeHHOro TOKa 4epe3 MOCiIeI0BATEIbHO COSUHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP.

Habntoienue 3mekTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 21eKmMpOMaHUmMHble GOIHbI.

MexaHnueckue BOJHBI, YCIOBUS UX pacrnpocTpaHeHus. [lomepeunsle M IpoAosbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs U AjduHa BOJIHbL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeoMIIeHue, HHTephepeHs U AudpaKius.

3Byk. CkopocTb 3ByKa. I pomkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHNE OKPYIKAIOLIEHN Cpeabl.

DONeKTpOMarHUTHHIE BOJHBI. Y CJIOBMS M3JIy4EHHUS 3JIEKTPOMATrHUTHBIX BOJH. B3aumnas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 9JIEKTPOMAarHUTHBIX BOJH: OTpPaK€HHWE, TMPEJIOMIICHHE, MOJIpU3aLINs,
uHTEephepeHIMs U AU(PaKIHSL.

[Ikana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHOMIIBI paHOCBA3U U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpoilcTBa M MPAaKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHBIE WHCTPYMEHTHI,
panap, paauMoONpUEMHHMK, TeJleBHU30p, aHTeHHa, TenepoH, CBY-meub, yabTpazByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

JleMOHCTpanuu.

OO6pazoBanue U PaCIpPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

HaGmtonenue oTpaxeHus U MpeToMIIeHU MEXaHUUECKUX BOJIH.

Hab6monenue nntepdepeHnu U AMPpakiui MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro IPUMEHEHHE.

HaGmntonenue cBS3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOW M YacTOTOM
KOJIeOaHUH.

HccnenoBanne CBOWCTB — JJNEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE, IPEIOMIICHHUE,
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noJsipu3aus, Tupakuus, “HTepdepeHIus.
O6napyxeHre nH(PPaKpacHOTO U yIbTPaPHOIETOBOTO H3ITYyUCHUH.
DKCIIepUMEHT, J1a00paTopHbIe PAOOTHI, IPAKTUKYM.
W3yuyenne napameTpoB 3ByKOBOW BOJIHBI.
W3ydenue pacrpocTpaHeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsmonuHeiHOe pacnpocTpaHeHUE cBeTa B OAHOPOJHOU cpexae. JIyu cBera. TodeuHblid
HCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpaxkeHHs cBeTa. IlocTpoeHne n300pakeHUN B IIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TpEIOMIICHHUS CBeTa. AOCOIIOTHBIA IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTeNnb MperaomiieHus. [loCTOSHCTBO 4acTOThl CBeTa M
COOTHOLLEHHUE JUIMH BOJIH IIPU MEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA YEpE3 I'paHUlly paszeiia
JIBYX ONTUYECKUX CPE.

Xon myueit B npusme. ucnepcus ceera. CioxHbIN coctaB Oenoro ceera. LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi noaHoro BHyTPEHHETO OTPaKeHMUS.

Cobuparone U paccerBaroliue JHUH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOsHUE U
ONTHUYECKAasl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHHUSI TOHKOM cdepruecKoit
JIMH3bI OT €€ TEOMETPUU U OTHOCUTENILHOTO IOKA3aTesl IPEITOMIICHUS.

dopmyJia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon tyda, IpOIIEIIEro JUH3Y [0/ IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKOM OCH.
[TocTpoeHue n300paxeHuit TOUKH U OTPE3Ka MPSMON B COOMPAIOIIMX M PACCEHBAIOIIMX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue nmpubdopsl. Paspemarornias ciocoOHOCTh. ['11a3 Kak onTu4eckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HMurepdepenuus cera. KorepeHTHble HUCTOYHHKH. Y CIOBUS
HaOJII0IeHNST MAKCHMYMOB Y MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT IBYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMepsl Kiaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpaknuoHHas perierka. YcCiloBUe HAOMIOACHUS TIIaBHBIX
MaKCHMMYMOB ITpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JyINa, INEPUCKOIL,
¢doToannapar, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IPOCBETIECHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(pPaKLIMOHHAS pelIeTKa.

JleMoHcTpanum.

3aKOHBI OTPa)KEHHUs CBETA.

HccnenoBanue npenomieHus CBeTa.

HabmroneHue moiHoro BHyTpEeHHEro oTpakeHHst. Mozenb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IyYKOB Y€PE3 MIIOCKONAPAIIJIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanme cBOWCTB N300paKeHH B TUH3AX.

Mopenn MEKpOCKOMa, TEIECKOIIA.

Habmtonenue narepdepeHnnu caera.

HabutoieHne 11BeTOB TOHKUX IJICHOK.

Habmtonenue nugpakuuu cera.

N3yuenne nudpakimoOHHON pereTKu.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

Hab6mronenue qucnepcuu certa.

HabmtoneHue nonspusaium cBeTa.

[IpumeneHue nouIpouIOB JIJIsl U3yUEHUSI MEXaHUYECKUX HaIPsHKEHUH.

DKCIIepUMEHT, J1a00paTopHbIe PadOThI, IPAKTUKYM.

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BELECTBA (Ha IPUMEPE KUIKHX
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JIMH3).
N3mepenne poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIUH3.
[Tomydenue n300pakeHus B CUCTEME U3 TIOCKOTO 3€pKalia U JINH3HI.
[Tonyuenne n300pakeHHsI B CUCTEME U3 IBYX JIMH3.
KoHcTpyupoBaHue TeIeCKOMUIECKIX CUCTEM.
Ha6monenue aqudpakuun, nHTEpGEPEHIIMN U TIOJIIPU3AINH CBETA.
N3ydenne noyisipu3anuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTHU JUDIICKTPHKA.
N3yuenue naTepdepeHIIny Ja3epHOTO U3TyYCHHsI Ha IBYX IIETISAX.
Hab6mronenue qucnepcum.
Habmoienue u uccnenoBanue TG pakiinOHHOTO CIIEKTpA.
N3mMepenne 1JiMHbBI CBETOBOM BOJIHBI.
[TorydeHnue ciekTpa U3IIydeHus: CBETOMO0 1 TIPH ITOMOIITH TU(DPAKIIMOHHON PEIISTKH.

Pasnen 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH.

['panunel npuMeHUMOCTH Kilaccuueckoi MexaHuku. I[locTynarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBai. lIpeoOpasoBanus Jlopenma. YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJICHHUE BPEMEHU U COKpalleHue
JUTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b Macchl C HEpTrUel U UMITYJILCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPTHUS TTOKOS.

TexHuyeckue ycTpOHCTBA M TEXHOJIOTMYECKHE IPOLECCHl: CIHYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIH 3apsHKEHHBIX YACTHII.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTUU PEIATUBUCTCKUX 4yacTHIl (10 ¢oTorpadusM TPeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanroBas ¢usuka.

Tema 1. KopnyckynapHo-601H0801 OYAIUIM.

PaBHOBecHOE TemIoBOE wu3MydeHHE (M3IIydeHHE aOCONIOTHO YEPHOTO Tena). 3aKoH
cMerieHus Buna. ['munoresa [lnanka o kBaHTax.

@®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. Onbitel A.I'. CtoneroBa. 3akoHbl poTorddekTa. YpaBHeHHe DWHIITEHHA
st potorpdexra. "Kpacnas rpanuna” horodrddexra.

JlaBneHue cBeTa (B YacTHOCTHM, JaBJE€HHE CBeTa Ha aOCOJIOTHO MOMIOMIAIOIIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1.H. Jlebenena.

BonHoBbie cBolicTBa yactull. Bonnsl ne bpoisa. [Inuna BoaHel ae bpoitid U pasmepsl
o0JacTy JoKalIu3aluy ABMKYyIelcs yactulbl. KopnyckymasipHo-BosHOBOW Ayanu3M. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneunguka n3mepenuit B Mukpomupe. CooTHomeHNs HeonpeaeneHHoctel I'elizenOepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETpP, (POTOIIEMEHT,
dboTOIaTYNK, TYHHEIBHBIA MUKPOCKOII, COJIHEUHast OaTapesi, cCBeToino. JleMoHcTpamu.

®oTo3ddeKT Ha YCTAaHOBKE ¢ IUHKOBOM MIIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJTYTIPOBOJHUKOB OT OCBELLIEHHOCTH.

CBeToauOI.

Conneunas Oatapes.

DKCIepuMEHT, 1a00paTopHbIe pabOThI, MPAKTHUKYM.

Hccnenoanue poropesucropa.

N3mepenne nocrosinaoi [1nanka Ha ocHOBe rccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMUO OT HAIPSIKEHMUSL.

Tema 2. Dusuxa amoma.
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OnBITHI 1O UCCIIEAOBAHUIO CTpOeHUs aToMa. [imanerapras moaens atoma Pesepdopaa.

[Toctynarer bopa. M3nyuenue u morsomenre (OTOHOB MPH MEPEXoJie aToMa C OJHOTO
YPOBHS 3HEPTUU Ha APYTOU.

Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJOpoa.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyueHue ceerta. Jlasep.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChI: CIEKTPaJbHbIA aHaIU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

JleMoHcTpanum.

Mopaenb onbiTa Pesepdopra.

Habnronenne nuHeuaThIX CIIEKTPOB.

VY eTpoiCTBO U IEHCTBUE CYETYMKA HOHUZUPYIOIIUX YACTHULL.

Onpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3JTYUYEHMUSL.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

HaGumroienne TMHEeHYaToro CeKTpa.

HccnenoBanue criekTpa pa3pekeHHOr0 aTOMAPHOIO BOJIOPOJA U U3MEPEHUE IMOCTOSTHHOMN
Punbepra.

Tema 3. Qusuxka amomHo20 A0pa u S1eMEeHMAaAPHbIX YaACMUY.

Hyxnonnas mogens sinpa ['eiizenOepra-lBanenko. 3apsa siapa. MaccoBoe 4ucio sapa.
W3oTtomsl.

PagunoakTuBHOCTB. Alb(ha-pacna. DIeKTPOHHBIM M NO3UTPOHHBIN OeTa-pacnaa. ['amma-
U3JIy4YCHHE.

3aKOH pPaJUMOAaKTHUBHOrO pacnajga. PanmoakTuBHbBIE H30TONBI B mpupone. CpoiicTBa
MOHU3HPYIOLIETrO U3JIy4eHUs. BiausHue paluOakKTUBHOCTH HA KUBBIE OpraHu3Mbl. ECTECTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

DOHeprus cBA3M HYKJIOHOB B siape. SnepHble cuibl. JledekT maccsl sizipa.

Snepuble peakuuu. Jlenenue M cuHTe3 saep. SnepHble peakTopbl. IIpoGiembl
YOPaBIsSEMOr0 TEPMOSAEPHOTO CHUHTE3a. OKOJOTMYECKHE acleKThl pa3BUTHUS  sAEpHOMU
JHEPreTHKHU.

Meroas!l perucTpaluuy 1 UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHUL.

@DyHIaMEHTaIbHbIE B3auMOEHCTBUA. baproHbl, Me30HbI U entoHsl. [Ipencrasnenue o
CranpaptHoit monenu. KBapk-riirooHHast MOJCINb aJpOHOB.

®dusuka 3a npenenamu CTaHIapTHON Mojenu. TeMHas MaTepust U TEMHasi SHEPTHUsL.

EnuncTBO mznueckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa U TEXHOJOTMUECKHUE MPOLECCHI: JO3UMETP, Kamepa BunbcoHa,
AIEPHBI  pEaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

HccnenoBanue paaoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

W3ydenue noriorieHus 0eTa-4yacTUll aTFOMUHUEM.

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

Otanbl  pa3BUTHS acTpoHOMuHU. [IpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHHUMOCTh 3aKOHOB (H3UKU ISl OOBSCHEHHS MPUPOJBI KOCMHUYECKHUX
00BEKTOB.

Meroasl acTpOHOMHUYECKHX HcclieqoBaHUNA. COBpEMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
PaaroTeNeCKOIbl, BHeaTMOChepHast aCTPOHOMHUS.

Bun 3Be3gnoro He6a. Co3Be3ausi, spKue 3Be3/1bl, IIIAHETHI, HX BUIMMOE ABH)KCHHUE.

ConHeunas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHIa U 3BE3/.

3Be31pl, HX OCHOBHBIE XapaKTepUCTHKHU. Jluarpamma 'creKTpanbHBIM Kjacc -
CBETUMOCTB". 3Be3/bI IIaBHOM ITOCJIEA0BATEILHOCTH. 3aBUCUMMOCTh ''Macca - CBETUMOCTB' IS
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3B€3/1 IJIABHOM TMOCJeN0oBaTeNbHOCTH. BHyTpennee crpoenue 3Be3a. CoBpeMEHHbIE
IIPEACTABJICHUS O IPOUCXOXKACHUH U 3BOIoIMK COJIHIIA U 3B€3/1. DTaIlbl )KU3HU 3BE3/I.

Mnineunsiii [TyTs - Hama [Manaktuka. [Tonoxenue u neuxkenue Connna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku v kBazapel. UepHbIe ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. PasOeranume ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepemennsie mpo6iieMbl aCTPOHOMUM.

HaOmroneunus.

HaGOmonenust 3Be3mHOTO He0a HEBOOPYKEHHBIM TIJIa30M C  HCIOJb30BaHHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUH AJIs ONIPEIEICHUS MTOI0XKEHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s1 CeBEpHOro MOMYILIAPUs U SIPKUE 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, mi1aHeT, TYMaHHOCTEH U 3BE€3/IHBIX CKOIUICHUH.

Paznen 9. ®uznyecknii NPAKTHKYM

CriocoOb1 n3MepeHus: GPU3NIECKUX BETMUMH C HCIIOIB30BaHUEM aHATIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHUuM  ¢u3nyeckux BeaudyuH. OLEeHKa TIpaHUI]
MOTPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX HM3MEpPEHHH, WCCIEIOBAaHUN 3aBHCUMOCTEH  (DHU3MYECKHUX
BEJIMYMH, MPOBEpKa MpPeUI0KEHHBIX T'HIoTe3 (BbIOOp M3 paldoT, ONMUCAHHBIX B TEMAaTUYECKHX
pasnenax "DKCIepUMEHT, JT1abopaTopHbIe padOThHI, TPAKTUKYM'").

B (denmepasbHBIX W pEeTHMOHAIBHBIX MpOLEAypax OICHKHM KadecTBa O0Opa3oBaHUS
UCTIOJIb3YETCs MepeYeHb (KoAu(UKATOP) pacipeesIeHHBIX 110 KJIaccaM IMPOBEPSIeMbIX TPeOOBaHUI
K pe3yJbTaraM OCBOCHHS OCHOBHOM 0Opa30BaTelbHOM MPOTPAMMBI CpPEIHEro OOIIero
00pa3oBaHMsI U DJIEMEHTOB COACPIKAHUS 110 (PU3UKE.

[IpoBepsiembie TpeOOBaHUS K pe3ylbTaraM OCBOCHHS OCHOBHOH 00pa3zoBaTrenbHOU
nporpammsl 10 (kimacc)

Kon IIpoBepsiemble IpeAMETHBIE PE3YJIBTAaThl OCBOECHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMbl CpETHEro 001Iero 00pa3oBaHMs
pe3ynbrara
10.1 JleMoHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (PU3UKHU B (POPMHUPOBAHHUU

COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B PAKTUYECKON IEATEIIbHOCTH JIIOAEH

10.2 VYuuTbiBaTh TpaHUIBl TPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENEH:
MarepHaabHas TOUKa, MHEepLIHaIbHas CUCTEMA OTCUeTa, aOCONIIOTHO TBEPJI0E
TEJO0, UIeATIbHBINA Ta3; MOAENIU CTPOSHUS ra30B, )KUIKOCTEN U TBEPABIX TEJ,
TOYEUHBIH NEKTPUUYECKU 3aps] - IpU pelIeHuH (PU3HUECKUX 3a]1ay

10.3 PacrniozHaBath Gu3nueckue sBaeHUs (MIPOLECChl) U OObACHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKOH TEOpUU CTPOCHUS
BEUIECTBA U DJJIEKTPOJAMHAMUKU: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBUKEHHE, CBOOOAHOE TMaJeHHe TeJ, JBHKEHHE IIO0
OKpPY>KHOCTH, MHEpIHs, B3aumoneictsue Tten; audysus, OpoyHOBCKoe
JBUKEHHE, CTPOEHHUE )KUJIKOCTEH U TBEPIbIX TeJ, U3MEHEHUE o0beMa Tell
IpU HarpeBaHUM (OXJAKIEHUM), TEIUIOBOE pPAaBHOBECHE, MWCIIApEHHUE,
KOH/JIEHCAIus, IJIaBlIeHNE, KpUCTAITN3allNs, KHIIEHUE, BIa)KHOCTh BO3yXa,
NOBBILIECHNE JABJICHUS ra3a IpU €ro HarpeBaHNUHU B 3aKPBITOM COCYJIE, CBSI3b
MeXJly TapaMeTpaMH COCTOSIHMSI Ta3a B M30IPOLEccax; IEKTPU3ALUS Tel,
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B3aMMOJEHCTBUE 3apsII0B

10.4

OnuceIBaTh MEXaHUYECKOE JIBUKECHUE, UCTIONbB3Ys (PU3NUECKHE BETUUNHBL:
KOOpAMHATA, IIyTh, IICPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUla,
UMIIYJIbC Te€jla, KHHETHYECKash »JHEPrus, IIOTEHLUHAIbHAs] DJHEprus,
MexaHu4yeckass paboTa, MeXaHM4YecKass MOIIHOCTb; IPU OIUCAHUU
NPaBUIBHO TPAKTOBAaTh (PM3UYECKHUN CMBICI HMCIIOIb3yEMBIX BEIHYUH, UX
0003HAYEeHUsI U €IUHMIbI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JIAHHYIO
($U3MUECKyI0 BEIMUHUHY C IPYTHMHU BEIMYMHAMHU

10.5

OnwuceiBaTh M3Y4YCHHBIE TEIUIOBBIC CBOICTBA TE€N M TEIUIOBBIC SIBICHHS,
UCTIONB3YS (PU3HUCCKUE BEIMUYMHBL: JTaBICHHUE ra3a, TeMIepaTrypa, CpeaHss
KUHETHYECKas SHEprus Xa0TUYECKOTO JIBYOKCHHS MOJIEKYI,
CpeIHEKBaJIpaTHYHAsi  CKOPOCTh  MOJIEKYJ, KOJIWYECTBO  TEIUIOTHI,
BHYTPEHHSS SHEprus, pabora raza, kod(pQuuueHT mone3Horo AeHCTBHS
TETJIOBOTO JABHUIATENs; IPH ONMCAHUH MTPABUIIBHO TPAKTOBATh (DPU3UUCCKUI
CMBICJI MCTIOJIb3YEMbIX BEITUYMH, UX O003HAYCHHUS M €AWHUIIBI, HAXOIUTh
(GOpMyIbl, CBSA3BIBAIONIME AHHYIO (U3UYECKYI0 BEIHYUHY C JPYyTUMH
BEJIMYMHAM

10.6

OnucelBaTe  W3Y4YEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BelleCcTBA U
ANIEKTPUUECKHUE SIBIEHUSI (TIPOLIECCHI), UCIIONb3YS (PU3MUECKUE BEIUYUHBI:
NIEKTPUYECKUIN 3apsijl, AJIEKTPUYECKOEe I10JIe, HAIPSDKEHHOCTh MOJI,
NOTEHLUAN, PA3HOCTh IOTEHI[MAJIOB; IIPY ONMCAHUU NIPAaBUIIBHO TPAKTOBATh
(U3UYECKH CMBICI UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €MHULIBL;
yKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIONINE JaHHYIO (U3UYECKYIO BEIHUYMHY C
JIPYTUMH BEIMYUHAMU

10.7

aHAIM3UPOBATh (PU3NUECKHUE MPOIIECCHI U SIBICHUS, UCTIONb3Ys (U3NUECKUE
3aKOHbl WM NPHUHIMIIBL 3aKOH BceMupHOro tsarorenus, [, I u III 3akoHbI
HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKON SHEPruu, 3aKOH COXpaHCHUS
MMIYJIbCa, NPUHUWN CYNEPHO3UIMU CHJI, NPUHLUUI PABHOINPABUSA
VHEPLMAIBbHBIX CUCTEM OTCUETA; MOJEKYJISIPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUSI BEUIECTBA, TAa30BbIE 3AaKOHBI, CBSI3b CPEIHEN KHUHETHYECKOU
SHEPrUM TEIJIOBOTO ABM)KEHUS MOIIEKYN C aOCONIOTHOHM TeMIiieparypoii,
MEpPBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHUS HSJIEKTPUYECKOTO
3apsna, 3akoH KylnoHa; mpu 3TOM paziuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHUE M YCJIOBHSI (TPaHULIbI, 0OJIACTH)
IIPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIE TPHUHLUMIBI J€HCTBUA MallMH, OpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTb yCIOBHS UX  0€30MacHOro
WCIIOJIb30BaHUS B TIOBCETHEBHON KU3HU

10.9

BBINOTHATE DKCTIIEPUMEHTHI IO HCCIENOBAHUIO (U3MUYECKUX SBICHUNA U
MIPOLIECCOB C UCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TIPU 3TOM
bopmynupoBarh npobiemy (3agady) U TUIOTE3y Y4eOHOTO 3KCIEpUMEHTa,
coOuparh yCTaHOBKY U3 MPENJIOKEHHOTO 000PYI0BaHMsI, TPOBOIUTE OIBIT
1 GOpPMYITHPOBATH BHIBOJIBI

10.10

OcymiecTBiIATh NpsSMble M KOCBEHHbIE U3MEpeHHs (PU3NYECKUX BEIUYMH;
IpU 3TOM BBIOMpPATh ONTHUMAJIBHBIN CHOCOO M3MEpPEeHHs] M UCIOJIb30BaTh
U3BECTHBIE METOABI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN
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10.11

HccnenoBare 3aBUCUMOCTH  MEXIy (PU3MUECKMMHU BEIMYMHAMH C
UCIIOJIb30BAaHUEM TPSAMBIX U3MEPEHUN; TPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, ()UKCHPOBATh  PE3yJAbTaThl  IOJYYCHHOM  3aBUCHMOCTH
¢buznyecKux BENWYHH B BUAE TAOMUI] U TpadUKOB, AeNaTb BHIBOIBI MO
pe3yibTaTaM HCCIe10BaHus

10.12

Cobmonars npasuiia 6€301MacHOTO TPy/Aa MNP MPOBEACHNUN HCCIIEOBAHUI B
paMKax  y4eOHOro SKCHEpUMEHTa, Y4eOHO-HCCIECIOBATEILCKOW |
MPOEKTHOH JAESITEILHOCTH C UCIIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTOBAHUS

10.13

Pemate pacueTHble 3aJauud € SBHO 3aJaHHOM (U3UYECKOW MOJEINbIO,
UCTIONB3Ys (pU3HUECKUE 3aKOHBI U IPUHIHIIB]; HA OCHOBE aHAJIu3a yCIOBUS
3a7ja4y BBIOMPATh (PU3MUECKYIO MOJIENb, BBIACIATh (GU3NUECKUE BETMUNHBI
U (GopMyIbl, HEOOXOIUMBIE IJIsi €€ PpEIICHUs, HPOBOAUTH PACUYETHl U
OLIEHUBATh PEAJLHOCTH MOJIyYE€HHOI0 3Ha4eHUsl (PU3NYECKON BETMUMHbI

10.14

Pemnate Ka4CCTBCHHBIC 3aJa4u: BBICTpauBaTh JJOTHYCCKHU
HCIIPOTHBOPCUYUBYIO LICIIOYUKY paCCY)I(I[eHI/II‘/‘I C OHOpOﬁ Ha H3YYCHHBbIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SABJICHUA

10.15

Hcnonp3oBaTh  MpW  pEIIEHUHM  YYEOHBIX  3aJad  COBpPEMEHHbBIE
UH(POPMALIMOHHBIE  TEXHOJOTMM JUIl  IIOMCKA, CTPYKTypUpPOBaHMS,
UHTEpIpETallMM UM TNPEACTABICHUS Y4eOHOW U HAyYHO-TIOMYJISIPHOM
UHGOpPMALMM, MOJTYYEHHOW U3 pa3IMYHbIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATh NOJTYYaeMyr0 HH()OPMAIIHIO

10.16

[TpuBOIUTH MPUMEPHI BKJIA1a POCCHICKHUX U 3apyOe)KHBIX YUCHBIX-(DU3HKOB
B pPa3BUTHE HAyKd, OOBSCHEHHME IIPOLECCOB OKPYXKAIOLIETO MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOIMI

10.17

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHON JKU3HU
uis  olecriedyeHHss 0O€30MAacCHOCTH MpH OOpallleHMH ¢ TNpudopamMu U
TEXHUYECKUMH YCTPONUCTBAMHU, JJIsi COXPAHEHUS 3710pPOBbsSl U COONIIOACHMUS
HOPM 3KOJIOTHUECKOTO MTOBEIEHUS B OKPY>KAIOILEH Cpelie

10.18

PaGorate B Tpymme ¢ BBINOJHEHHEM pPa3IUYHBIX COIHMAIBHBIX POJeH,
MJIAHUPOBATH PA0O0Ty TPYMIIBI, PAIMOHAIBHO PACIIPEACIIATh O0s3aHHOCTU U
IJIAHUPOBATh JEATENBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJeKBAaTHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYINIbl B PpEIICHUE
paccMarpuBaeMoi IpoOIEMBbI

[IpoBepsiembie anemenThI conepxanust (10 kmacc)

Kon
paznena

IIPOBEPSAEMOT
0 DJIEMEHTa

Kon [TpoBepsiemble JIEMEHTHI COJIEPHKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1 dusuka - Hayka o mnpupone. Haydnble MeTonbl IMO3HAHUSA
OKpy’Karomiero Mupa. Pois SkcriepuMeHTa u TEOpUH B TIpoIiecce
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE
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1.2

MonenupoBanue (U3NUYECKUX SBICHUN U mporeccoB. Hayunsie
runore3pl.  du3nueckue 3aKOHbBI WU TEOpUU. [ paHUIBI
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUS.
Posib u Mecto ¢pu3uku B GOpMUPOBAHUU COBPEMEHHON Hay4HOU
KapTUHBI MUPA, B IPAKTUYECKON AESITEIbHOCTH JIHOEH

MEXAHHUKA

2.1

KMHEMATHKA

2.1.1

Mexannyeckoe naBuxkeHne. OTHOCUTEIbHOCTh MEXAHUYECKOTO
nBrxeHust. Cucrema orcuera. TpaekTopust

[lepemenienue, CcKOpocTh (CpeHsii CKOPOCTh, MIHOBEHHAas
CKOpPOCTb) U YCKOPEHHE MAaTepHabHOM TOYKH, WX MPOEKIUU Ha
ocH cucTembl KoopAauHar. ClI0)KeHUE NEPEMEILIEHUN U CIIOKEHUE
CKOpOCTEH

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBHIKEHUE.
I'papuxu 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMUS, TyTH U
[ePEMEILICHUS MAaTEPUAIIBHON TOYKH OT BPEMEHU

2.14

CBobomHOE najieHne. YCKOpeHre CBOOOTHOTO TaecHUs

2.1.5

KpuBonuneitHoe  JBUXKEHHE. PaBHOMEepHOE  JBMIKEHHE
MaTepuajibHOM TOYKM IO OKPYKHOCTH. YIJIOBas CKOpPOCTb,
nauHelHas ckopocts. Ilepuon u yacrora. LleHTpocTpemurenbHoe
YCKOpEHHE

TexHU4yeckue yCTpOWCTBA: CIIMAOMETDP, IBUKEHUE CHAapsIOB,
LICNIHBIE U PEMEHHBIE IIepelaun

[Tpaktuueckue paboTbl. M3MmepeHMe MIHOBEHHOM CKOPOCTH.
HccenenoBanve COOTHOLIEHHUS MEXAY IIYTSAMH, IPONACHHBIMU
TEJIOM 32 ITOCJIEI0BAaTENbHBIE PABHBIC IIPOMEKYTKHA BPEMEHU IIPH
PAaBHOYCKOPEHHOM JIBM)KCHUHM C HAYaJIbHOW CKOPOCTBIO, PaBHOU
Hymr0. M3yyeHue MABMKEHHMS IIApUKA B BI3KOM O KUIKOCTH.
W3y4deHune ABM>KEHUS Tena, OpOIIEHHOTO0 TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

ITpunuun otHocurensHocTy 'anwites. Ilepsbiil 3akoH HbroToHA.
NHepuuanpHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uuuu cuil

223

Bropoit 3akoH HprooroHa Ui  MarepuanibHOM TOYKH B
uHepuuansHoii cucteme orcyera (MCO). Tperuii 3akon HeroToHa
JUISL MATEPUAIIBHBIX TOYEK

224

3akoH BcemupHoOro TtaroreHus. Cwia Tspkectu. IlepBas
KOCMHUYECKast CKOPOCTh. Bec Tena

225

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUSI CKOJBKEHUS U CHJIa
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Tpenus nokos. Koadpduuuent tpenns. Cuna conpoTuBICHUs pU
JBH)KEHUH TeJa B )KUIKOCTU WU Ta3e

2.2.7 [ToctymarenpHO€ ©  BpaliaTelibHOEC JABHKEHHE aOCOJIIOTHO
TBEpOTro Tema

2.2.8 MoOMEHT cuiibl OTHOCUTEIBHO OCH BpaileHus. [linedo cuibl.
VYenoBus paBHOBecust TBepaoro tena B MCO

229 TexHuueckue yCTpOICTBa: MOJIIMITHUKH, JBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB

2.2.10 [Ipaktnueckue pabotel. I3ydenwe nBWKEHHS Opycka IO
HAaKJIOHHOM TIUIOCKOCTH IO JEWCTBUEM HECKOJIIBKUX CHJL
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B
nehopMupyeMoii IPy)KUHE B PE3NHOBOM 00pasIie, OT BEITUIHHBI
ux nedopmanun. VccnenoBanue ycaoBuil paBHOBECHS TBEPIOTO
TeJa, UMEIOIIEro OCh BpalICHUS

2.3 3AKOHbI COXPAHEHHM A B MEXAHUKE

2.3.1 Nmnynsc MaTrepuanbHOW TOYKH, CHCTEMBI MaT€pHUaIbHBIX TOYEK.
HMnynbc cuiibl 1 M3MEHEHHE UMITYIbCa Tela

2.3.2 3akoH coxpaHeHus umiyibca B MCO. PeaktuBHOE ABMXKEHUE

233 PaGota cuitbr

234 MoIIHOCTb CUJTBI

235 Kunernueckass »Heprus MarepualbHOW TOYKH. Teopema o
KMHETUYECKON IHEPTHH

2.3.6 [lotrennmanbHass sHeprus. IloTeHuumanbHas SHEPrUs yHOpyro
neopmupoBaHHOW mNpyKUHBL. [loTeHIMAIBHAS SHEPTHs Teia
BOJTM3H MOBEPXHOCTH 3eMITH

2.3.7 [ToreHunanpbHBIe M HEMOTEHLUaJIbHbIe CHIIBL. CBsi3b pPabOTHI
HETMOTEHITUAIBHBIX CHUJI C U3MEHEHHEM MEXaHUUYECKOW IHepruu
CHUCTEMBI Tell. 3aKOH COXPAaHEHUs MEXaHUYECKOM SHEPT U

2.3.8 VYpyrue u Heynpyrue CTOJIKHOBEHUS

2.39 TexHuyeckne yCTpPOWCTBA: IBUKEHUE PAKET, BOJOMET, KOIep,
IIPYKUHHBIN ITUCTOJIET

2.3.10 [IpakTtuueckue paboTel. M3ydeHne CBS3M CKOpOCTEH TeN Mpu
Heynpyrom yaape. HccrmemoBanue cBsi3u  pabOThI  CHIIBL  C
M3MEHEHUEM MEXaHHYECKOW YHEPTUH Telia

3 MOJIEKVJISAPHAA ©®U3MKA U TEPMONHAMUKA
3.1 OCHOBbBI MOJIEKVIIAPHO-KMHETUYECKOUW TEOPUU

3.1.1

OCHOBHBIE TIOJOXKEHHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHUH.
bpoynosckoe nBuwxkenue. [uddysus. Xapakrep IBUKEHUS U
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B3aHMO[[€I>'ICTBI/I5I qaCTull BCIICCTBa

3.1.2 Mopenu cTpoeHMsI Ta30B, KHIAKOCTEM W TBEpPABIX TEl U
00bsICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE 3TUX MOAEIeH

3.13 Macca monekyi. Koianuectso Bemectsa. [TocrossHHas ABoraapo

3.14 TemoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana
temmneparyp Llenbcus

3.1.5 Monenb uaeanpbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOW TEOPUH HUJI€aJIbHOIO ra3a

3.1.6 AOcooTHas Temreparypa Kak Mepa CpeIHeld KHHETHYEeCKOU
SHEPIuu TEIUIOBOIO ABMKEHMs yacTull rasa. lllkana remneparyp
KenpBuHa

3.1.7 VpaBuenue Knaneiipona - Menneneena. 3akon Jlansrona

3.1.8 ["a3oBbie 3ak0oHBI. M30mpOIIeCChI B HI€AIBHOM ra3e C OCTOSHHBIM
KOJIMYECTBOM BELLECTBA: U30TE€PMa, U30X0pa, n300apa

3.1.9 TexHUUYeCcKUe yCTpOMCTBA: TEPMOMETP, OapoMeTp

3.1.10 [TpakTuueckue paboTsl. MI3mMepeHue macchl BO3IyXa B KJIaCCHOM
KoMHare. MccrnenoBaHue 3aBUCMMOCTH MEXAy [apamMeTrpamu
COCTOSIHUS pa3peKEHHOI0 rasa

3.2 OCHOBbBI TEPMOANHAMUKN

3.2.1 TepmoanHamuueckas cUCTeMa. BuyTpennss SHEprus
TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHMUSI

322 KonnuectBo Temnorsl W pabora. BHyTpeHHss sHeprus
OJTHOATOMHOTO HJIeaIbHOI0 Ta3a

3.2.3 Buapsl  Temnomepenaud: — TETUIONPOBOAHOCTh,  KOHBEKIIWS,
u3iydeHue. TemnoeMKOCTh Tena. YIenbHas TEIUIOEMKOCTb
BeulecTBa. Pacyer konuyecTBa TEIJIOTHI IIPH TEIJIONEpeiaue

3.2.4 IlepBbIil 3ak0H TepMoaMHAMUKH. [IprMeHEHHe NEepBOro 3aKoHa
TEPMOJMHAMUKHU K u3omnporueccam. ['padudeckas nHTepnperarus
paboThI Ta3a

3.2.5 TerutoBple MammHbl. [IpUHIMIIBI TEHCTBUS TEIUIOBBIX MAILIKH.
[TpeoOpa3oBaHus 3HEPrUuM B TEIUIOBBIX MamnHax. Koadduuuent
nosiesHoro AeiictBusa (nmanee - KIIJ) TeruoBoit mamunbl. [y
Kapno u ero KITJ{

3.2.6 Bropoii 3akoH TepmomuHamuku. HeoOparumocTs mpoiieccoB B
npupose. TensoBble ABHrareiad. OKOJIOTHYECKHE MPOOIeMBbl
TEII0PHEPTETUKHU

3.2.7 TexHUYecKue yCTpONCTBA: JIBUIATEIb BHYTPEHHEIO CrOpPaHWs,

OBITOBOM XOJIOAUJTIBHUK, KOHAUTTUOHCD
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3.2.8

[Tpaktudeckue padoTel. M3mMepeHue yneiabHOH TeI0eMKOCTH

33 AT'PETATHBIE COCTOSAHUA BEHHIECTBA. ®A30BBIE [TEPEXO/IbI

3.3.1 [TapooOpa3oBanue u KOHJeHcanus. lcmapeHue W KHUIICHHE.
VYnenbHas TEeIUI0Ta napooOpa3oBaHuUsI. 3aBUCUMOCTD
TeMIepaTypbl KUIIEHUs OT JaBJICHUS

332 AOcomoTHass W OTHOCHTENbHAs  BJI@XHOCTh  BO3AyXa.
Hacelennslii nap

3.33 Teepmoe Tenmo. Kpucramnmueckue u  amopdHble — Tena.
AHU30TpONIUSL CBOMCTB KpUCTAUIOB. JKMIKHE KpUCTAJUIbI.
CoBpeMeHHbIE MaTepUaIb

334 [InaBneHue M KpucTauM3anus. YieiabHas TEIJIOTa IJIABJICHUSI.
CyOnumanus

3.3.5 VYpaBHEHHE TEIUIOBOTO OaaHca

3.3.6 TexHuuyeckue  yCTpoOMCTBa: TUTPOMETP UM ICUXPOMETP,
KaJIOPUMETP, TEXHOJIIOI'MHU MTOTYYEHHS COBPEMEHHBIX MaTEpPHAJIOB,
B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH

3.3.7 [TpakTuueckue paboTsl. M3MepeHue BIaXXHOCTH BO3IyXa

4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 OnexTpuzanus Ten. OJeKTpuueckud 3apsan.  JBa  Buga
ANEKTPUIECKHUX 3apsI0B

4.1.2 ITpoBOAHUKH, TUIIEKTPUKHU U TIOIYIIPOBOAHUKU

4.1.3 3aKOH COXpaHEHUS IEKTPUUYECKOTO 3apsaaa

4.1.4 B3aumogeiictsue 3apsa0B. 3akoH Kyinona

4.1.5 OnexkTpuueckoe mnose. HanpsykeHHOCTh 3JIEKTPUYECKOro MOJIs.
[TpuHIMI CYIIEPIO3HIIHH. JInaun HaNpsHKEHHOCTU
AIIEKTPUYECKOT0 MO

4.1.6 Pabota cun snexkrpocratuyeckoro mons. [lorennuman. Paznocts
MIOTEHLINAJIOB

4.1.7 IIpOBOIHUKM M JOMAIEKTPUKH B TIOCTOSSHHOM DJIEKTPHYECKOM
nosie. Jlusnexkrpudeckasi pOHUIIAEMOCTh

4.1.8 OnekTpoeMKocTh. KoHaeHcaTop. OJIEKTPOEMKOCTh IMIJIIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOI0 KOHIEHcaTopa

4.1.9 TexHuueckue  yCTpOMCTBAa:  AJIEKTPOCKON,  AJIEKTPOMETP,
ANIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10 IIpakTuyeckue paloThI. Hsmepenne IEKTPOEMKOCTHU
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KOHACHCATOpa

4.2

IIOCTOSHHBIN JIIEKTPUYECKHWI TOK. TOKU B PABJIMYHBIX

CPEJAX

4.2.1 VYcnoBus CyIIECTBOBAaHUS IIOCTOSSHHOIO JJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuita toka. [locTossHHBIN TOK

422 Hanpspkenue. 3akon OMa 151 ydacTka Lenu

423 DJIEKTPUYECKOE COMPOTUBIICHUE. YIIEIbHOE COMPOTUBIICHUE
BELIECTBA

424 [locnenoBarenbHOE, MapajuieibHOE, CMENIAHHOE COEIUHEHUE
MIPOBOJIHUKOB

4.2.5 Pabota snexrpuyeckoro Toka. 3akoH [xoyms - JIlenna

4.2.6 MOIIHOCTB IEKTPUUECKOTO TOKa

4.2.7 anekTpoaBmkymias cuna (manmee - OJIC) u  BHyTpeHHee
CONPOTUBIICHUE HMCTOYHMKA TOKa. 3akoH Owma Juisi MOJIHOU
(3amMKHYTOI) anekTpudeckoii nenu. KopoTkoe 3aMbikanme

4.2.8 DNeKTpOHHAsl MPOBOJAUMOCTb TBEPJBIX METAIOB. 3aBUCUMOCTH
COTPOTUBIICHUS METAJIJIOB oT TEMIEPATYPHI.
CBepxnpoBOJUMOCTb

4.2.9 DnexTpuyeckuil Tok B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyUYKOB

4.2.10 [MonynpoBogauku. CoOCTBEHHass M NPUMECHAsh MPOBOAUMOCTD
MOy TIPOBOAHHUKOB. CoiicTBa p-n nepexosa.
[TomynpoBOJHUKOBBIE TPUOOPHI

4.2.11 ONEeKTPUYECKUH TOK B D3JIEKTPOIUTAX. OJIEKTPOJUTHUECKAS
JUccoLranus. JIEKTPOIIN3

4.2.12 Onextpudyeckuii TOk B razax. (CaMOCTOATENbHBIA U
HECaMOCTOSTEIbHBIN paspsa. Pa3nmnunbie THIIBI
CaMOCTOSITeNIbHOTO pa3psaaa. Monnus. [lna3zma

4.2.13 TexHuyeckrue yCTPOMCTBA: aMIEPMETP, BOJIBTMETP, PEOCTAT,
MCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTeIbHbIE npuOopHI,
ANIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP CONPOTHBIICHUS,
BaKyyMHbIl ~ 1MON,  TEpPMUCTOpPHl U (OTOPE3UCTOPHI,
MOJIyITPOBOJHUKOBBIN JTNOJT, TaJIbBAHUKA

4.2.14 [TpakTrueckue paboThl. M3ydeHHWe CMENmaHHOTO COCIMHEHHS

PE3UCTOPOB.
Wsmepenne DJJIC wuCTOYHMKAa TOKa U €ro BHYTPEHHEro
conpotusnenus. Habmoaenue snekrpoianza

HpOBCpHCMLIC Tpe6OBaHI/I${ K pe3yJibTaTaM OCBOCHUSA OCHOBHOM 06pa30BaTeJIBHOI>'I nporpamMmaI

(11 xmacc)
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Kon
MIPOBEPSIEMOTO
pesynbrara

IIpoBepsiemMble IpeAMETHBIE PE3YJIBTaThl OCBOCHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPaMMBI CPETHEr0 001Iero 00pa30BaHMs

11.1

JleMOHCTpUpOBaTh HAa IPUMEpPaX POJIb U MECTO (PU3HUKH B (POPMHPOBAHHH
COBPEMEHHOI HAayYHOW KapTHUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU
U TEXHOJOTHM, B MPAKTUYECKOW JAEATEIBbHOCTH JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUPa

11.2

Y4uThIBaTh TPAHHULBI TPUMEHEHHUS H3yYEHHBIX (PHU3UUECKUX MOJETICH:
TOYCYHBIN DJIEKTPUYECKUM 3apsf, SACpHas MOIENb aToMa, HYKJIOHHAas
MOJIETIb ATOMHOT'0 s1/Ipa IIPU pelIeHUH HU3NYECKHX 3a/1a4

11.3

Pacno3naBath ¢pusnueckue siBieHus (IIPoLecchl) U 0OBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJAMHAMUKHA M KBAaHTOBOH (DHM3HMKH: DJICKTpHYECKas
POBOJAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS
TOKA, B3aUMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHASI MHIYKIINS, IeHCTBHE
MAarouTHOIrO 110JI1 Ha TIIPOBOJHHUK C TOKOM H HBH)KYMHﬁCﬂ 3apsna,
JIIEKTPOMArHUTHBIE KOJIeOaHHsI u BOJIHBI, PSMOJTMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPAXKCHHUE, MPEJOMIICHHE, HHTephepeHIus,
mudpakiys U MoaspU3alns CBETa, TUCTIEPCHUs CBETa, (POTOIICKTPHUUCCKUI
apdext (hoTorddekr), cBeToBOE AaBlIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOIOPO/AA,  C©CTECTBCHHAs W HCKYCCTBEHHas
PAaAOaKTUBHOCTDb

11.4

OnuceIBaTh HU3YyUCHHBIC CBOMCTBa BeIIIECTBaA (E)J'IGKTpI/ILIeCKI/IC, MarHuTHBIC,
ONTUYECKHE, JJICKTPHUUCCKYI0 MPOBOJUMOCTh pPA3IMYHBIX Cpel) U
SNIEKTPOMArHUTHBIC  SIBICHUS  (IPOILIECCHI), HCIONB3Yysd  (PU3UUECKUE
BCJIMYMHBL: AIEKTPHUCCKUH 3apsil, CHIIa TOKA, JIEKTPHUUCCKOE HAITPSDKEHHE,
AIIEKTPUUECKOE COMPOTUBIIEHUE, Pa3HOCTh moTeHiuanos, JJC, padota
TOKa, WHIYKIMS MarHuTHOTO TMoJisi, cuia Awmnepa, cuia JlopeHna,
HHIAYKTUBHOCTb KaTyHIKHW, SHCPIUA IJICKTPUYCCKOTr0O 1 MarHuTHOI'O HOHGI\/JI,
MEePUOJ M 4acTOTa KosieOaHu# B KosebaTeIbHOM KOHTYPE, 3apsi U chjla TOKa
B IpollecCe TapMOHMYECKHX AJIEKTPOMAarHUTHBIX KoyieOaHuH, (okycHoe
paccTosiHME M ONTHUYECKas Cuja JIMH3BL, MPU OMHCAHUHM TMPAaBUIBHO
TPAKTOBATHb (1)14314‘1601(1/1?1 CMBICJT UCITOJIB3YEMBIX BECJIMUYUH, UX 0003HaueHUs
U eIUHHIIBI; YKa3blBaTh ()OPMYJbI, CBA3BIBAIOIIME NAHHYIO (DU3HUECKYIO
BCJIIMYMHY C APYTUMU BCINYNHAMU

11.5

OnuceiBaTh HM3y4YEHHBIE KBAHTOBBIC SIBICHUS W TIPOIECCHI, HCIOIb3YS
¢busznyecKre BETUYUHBI: CKOPOCTh MEKTPOMATHUTHBIX BOJH, AJTMHA BOJTHBI
U YacToTa CBETa, PHEPIrUs W MMIYJbC (OTOHA, MEpHUoJ MoJypacnaja,
DHEpPrusl CBA3M aTOMHBIX fJep; MPHU OMHUCAHWU TMPABUIBHO TPAKTOBATH
(U3UYECKUIM CMBICI UCTIONB3YyEMbBIX BEIMUUH, UX 0003HAUCHUS U €IMHUIIBI,
yKa3bIBaTh (DOPMYJbI, CBSI3BIBAIOIIME AAHHYIO (U3NYECKYIO0 BEIUYHHY C
JIPYTUMHU BETUIMHAMU, BRIUMCIISATH 3HAUEeHNE (DU3UIECKOM BEITMUHUHBI

11.6

AHanu3upoBath (pU3HUECKHE IPOLECCHI U SIBICHUS, UCTIONb3YS (PU3HUECcKUe
3aKOHbl W TNPUHIMUNOBL 3akoH OMa, 3aKOHBI IIOCJIEJOBATENBHOIO H
NapajIeNIbHOTO COEIMHEHMs IPOBOAHUKOB, 3aKoH JIxoyns - JleHna, 3akoH
ANIEKTPOMarHUTHON MHIYKIMH, 3aKOH IPSIMOJIMHEWHOTO PaclpOCTpaHEHUs
CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHHSI CBETA, YPAaBHEHUE
OiHmreitHa uia  (orodddexra, 3aKOH COXPAHEHHUS DSHEPrHH, 3aKOH
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COXpaHEHHUsI UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOTrO 3aps/aa, 3aKOH
COXpaHEHHUsI MacCOBOI'0 YHMCIa, MOCTyaaThl bopa, 3aKOH paJnOaKTUBHOTO
pacriaza; mpu 3TOM pa3nyarh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe  BbIpAKEHHWE U yClIOBUS  (TpaHUIBl,  OOJIAcTH)
MPUMEHUMOCTHU

11.7 Ornpenenarb HampaBiICHHUE BEKTOpAa HMHAYKIMM MArHATHOTO  IOJIS
MIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHia

11.8 CTpouTh M ONUCHIBATH U300PAKEHUE, CO3/1aBAEMOE IJIOCKHUM 3€pPKaJIOM,
TOHKOM JIMH30U

11.9 BBITIONTHATE KCHEPUMEHTHI 10 HCCIEAOBAHHMIO (DU3UYCCKUX SIBICHUM H

MIPOIIECCOB C HCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; TIPU 3TOM
dbopmynupoBarh MpobaemMy (3aj1ady) U TUIOTE3y y4eOHOTO IKCIICPUMEHTA,
coOuparh yCTaHOBKY U3 MPENJIOKCHHOTO 00OPYIOBAHMSI, TPOBOIUTE OIBIT
U GOPMYJIHPOBATH BHIBOIBI

11.10

OcymecTBiIsATh OpsSMble U KOCBEHHbIE U3MEpEeHHs (PU3NYECKUX BEIUYMH;
IpU STOM BBIOMpATh ONTHMAJBHBIN CIOCO0 M3MEPEHUS M HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEW N3MEPEHU

11.11

HccnenoBare 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH C HCIOJIB30BAaHHEM
IPSIMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (pUKCHpOBATh
pe3yNbTaThl IMOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE
TabnuI U TpaduKOB, JeNaTh BEIBOABI 110 PE3YJIbTaTaM HCCIIEOBAHUS

11.12

Cobmrofars npasuiia 6€301acHOTO TPy/Aa P MPOBEACHNUN HCCIIEOBAHUI B
paMKax  y4eOHOro OKCIEPUMEHTa, Yy4eOHO-HCCICIOBATEIILCKOW |
MPOEKTHOM JCSITEILHOCTH C UCIIOIB30BAHUEM H3MEPHUTEIBLHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHUS

11.13

Pemath pacueTHble 3a7aud C SBHO 3aJaHHOM (U3UUECKOW MOJEINbIo,
UCIIOJIB3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS
3aJa4y BBIOMpaTh (GU3UUECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BETUNUUHBI
u (opmynbl, HEOOXOIUMBIE JUIsI €€ pELIeHHUs, IPOBOIUTH pacyeThl U
OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3Ha4eHUs1 (PU3NUECKON BETMUMHBI

11.14

Pemarp KauyeCTBEHHBIE 3a7a4u: BBICTPAUBaTh JIOTUYECKHU
HETPOTUBOPEUYUBYIO LEMOYKY PACCYKICHHI C ONOpOM Ha W3YYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHUS

11.15

Hcnonp3oBaTh  mpu  pelmieHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
MH(OPMAIIMOHHbIE  TEXHOJIOTMM  JUJISl  TOMCKAa, CTPYKTYpHpPOBaHMS,
UHTEpHpeTallMd W NPEeACTaBICHUs Y4yeOHOM M  HaydHO-TIOMYJISPHOM
uH(pOpMaIMK, IOJyYEHHOM W3 pa3iIMYHbIX HCTOYHUKOB; KPUTHYECKU
aHaAJIM3UPOBATh NOJTy4aeMyr0 HH(OPMAIIHIO

11.16

OOBSICHATh TPHUHIUIIBI JEWCTBHUS MAIIWH, TPHOOPOB W TEXHUUYECKHUX
YCTPOMCTB; pa3iuuaTh YyCIOBUS HUX 0€30MacHOTO HCIONB30BAaHUS B
MIOBCEIHEBHOM KU3HU

11.17

[TpuBOAUTH MpHUMEpPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHbBIX-(PHU3NKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOLIET0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUN
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11.18

Hcmonb3oBaTh TCOPCTUUCCKUC 3HAHUS 10 (I)I/I?)I/IKG B HOBCGI[HCBHOI;'I JKU3HU
s obecrieueHrss O€30MACHOCTH TPU  OOpalleHUH ¢ mpudopamMu |
TEXHUYCCKUMU yCTpOﬁCTBaMH, AJid COXpaHCHHUA 300POBbI U CO6J'IIOI[CHI/IH
HOPM SKOJIOTHYECKOTO MTOBEJICHHS B OKPYIKaIOIIeH cpere

11.19

PaGorate B rpymme ¢ BBIIOJHEHHEM pA3IUYHBIX COIMAIBHBIX pPOJeH,
TUTAHUPOBATH PAbOTy TPYIIIBI, PAMOHATLHO PACHIPEISNISITh 00S3aHHOCTH U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJeKBaTHO
OLCHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIPYIIbl B PEIICHUE
paccMarpuBaeMoi IpooIeMbl

ITpoBepsiembie aneMeHThI coaeprkanus (11 kmacc)

Kon Kon [IpoBepsiemble 3JIEMEHTHI COJIEPKAHUS
paszena | mpoBepseMor
0 DJIEMEHTA
4 OJIEKTPOIMHAMUKA
4.3 MAT'HUTHOE IIOJIE. SJIEKTPOMAI'HUTHA S MHAYKIA

4.3.1 ITocTossHHBIC MarHuTEl. B3anmojeiicTBHE TOCTOSHHBIX MarHUTOB

432 MarnutHoe mnone. Bektop marnutHOM wuHAyKuuu. [IpuHuun
cynepno3unuu. JIuHun MarHUTHOM MHAyKUMM. KapTuHa nuHHAN
MarHUTHOW MHAYKIIUU MOJISl TOCTOSSHHBIX MarHUTOB

433 MaruutHoe 1ojie MPOBOJHMKA ¢ TOKOM. KapTuHa jsuHME momis
JUTMHHOTO TIPSIMOTO TIPOBOJAHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJHUKA, KaTyIKu ¢ TOKOM. OnbIT Dpcrena. Bzaumoneicraue
MIPOBOJTHUKOB C TOKOM

4.3.4 Cuna Amnepa, ee MOIyJIb M HaIllPaBJICHUE

4.3.5 Cuna Jlopenma, ee wMoayinb u HampaBileHHe. JIBHKeHHE
3apsHKEHHOM YacTHIIbI B OJHOPOJHOM MAarHUTHOM moje. Pabora
cuibl JIopeHna

4.3.6 SIBIIeHME DIIEKTPOMATHUTHON UHIYKIIMU

4.3.7 IToToK BEKTOpa MarHUTHOM MHIYKIUU

4.3.8 O/1C nHayKuMH. 3aKOH NMEKTPOMAarHUTHON MHAYKunK Papanes
4.3.9 BuxpeBoe anexrpuueckoe none. J/1C MHAYKINN B IPOBOJHUKE,

JABKYIIEMCA MMOCTYIATCJIbHO B OJHOPOJHOM MAarHuTHOM I10JIE€

4.3.10 [TpaBuio Jlenua

4.3.11 NunyktuBHOCTD. SIBNenune camonnaykuuu. IC caMOMHAYKIUU
4.3.12 OHeprus MarHUTHOTO NOJI KaTyIIKH C TOKOM
4.3.13 ONEKTPOMarHuTHOE I0JIe
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4.3.14

TexHuueckue YCTpOICTBA: IIOCTOSIHHBIE MAarHuThl,
AJIEKTPOMAarHUTHI, 3JEKTPOABUTATEND, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHUL, MHIYKIMOHHAS €YD

4.3.15

[Tpaktuueckue padboThl. M3yueHrne MarHUTHOTO TOJIS KaTyIIKy ¢
ToKOM. MccnenoBanne nelcTBHs OCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM. McciienoBanue sBIeHUs MEKTPOMAarHUTHOW MHIyKIIMH

KOJIEBAHNM A 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHW A

5.1.1

KonebarensHas cUCTEMA. CB0OOIHEIE KoJieOaHus.
I'apmonunueckue konedanwus. [lepuon, vacrora, aMmruTyna u gasza
KoJieOauui

5.1.2

[Ipy>xuHHBIA MasTHUK. MaremMaTH4eCKUi MasTHUK

VYpaBHEeHHE TapMOHMYECKHX KosneOaHmit. KuHemarnueckoe u
TUHAMHAYECKOE OIMCaHMEe KOJIe0aTeIbHOIO IBUKEHUS

[IpeBpaiienue sHEPrun MpyU rapMOHUUECKUX KoJieOaHusx. CBs3b
aAMIUTUTYbl KOJICOAHUI HMCXOMHOW BEJIMYUHBI C aMILTUTYJaMH
KOJIEOAHUM ee CKOPOCTH U YCKOPEHUS

KoneGarenbupiii  koHTYyp. CBOOOIHBIE  AIEKTPOMArHUTHBIC
KonebaHus B HUICAIbHOM KojeOaTelIbHOM KOHType. AHalorus
MEXKy MEXaHUYCCKUMHU U DIICKTPOMArHUTHBIMHU KOJICOAHUSIMHU.
®opmyna TomcoHa

3aKkOH COXpaHEHUsI DHEPrUU B HUJICATBHOM KOJIeOaTeIbHOM
KOHTYypE

BrinyxaeHHbIe MEXAaHUYECKUE KOJICOAaHUS. Pesonanc.
PesonancHass kpuBas. BbIHYXIEHHBIE DIIEKTPOMArHUTHBIE
KoJIeOaHus.

ITepemenHbIi TOK. CHHYCOUAANBHBIN IEPEMEHHBIN TOK.

MoiHoCTh MEPEMCHHOTO TOKaA. AMHJ’II/ITy,Z[HOC 151 HeﬁCTBYIOHICC
SHAQYCHWEC CHUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpancopmarop. IlpousBoactBo, mepenada U MOTpedIeHUE
DNIEKTPUYECKON  DHEPruu.  OKOJOTMYECKHME  PHUCKH  IIpH
MPOU3BOJICTBE ANEKTPUUYECKOU SHEPTUMU. Kynprypa
MCIIOJIb30BaHMS 3JIEKTPOIHEPTUH B IIOBCEIHEBHOMN KU3HU

5.1.11

TexHn4eckue ycTpoicTBa: cericMorpad, 3J1eKTpUUE€CKH 3BOHOK,
JIMHUH JIEKTponepenady

5.1.12

[Ipaktuueckue pabotsl. VccrnenoBanue 3aBUCMMOCTH TepUoa
MaJIbIX KoJIeOaHUH rpy3a Ha HUTU OT JUIMHBI HUTH M Macchl rpys3a.
HccnenoBanne NMepeMEHHOTO TOKa B LIENIH M3 IOCIEA0BATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyLIKU U pe3UcTopa

5.2

MEXAHUYECKUE U JIEKTPOMATHUTHBIE BOJIHBI
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5.2.1

MexaHnueckre BOJIHBI, YCIOBHUS pacnpocTtpaHenus. l[lepuon.
CkopocTh pacnpoCTpaHEHHs W JjMHa BOJHBI. [lomepeunsie u
MPOJIOJIbHBIE BOJIHBI

5.2.2 NuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH

523 3Byk. CKOpoCTh 3ByKa. | poMKkocTh 3Byka. Beicora ToHa. TemOp
3ByKa

524 ONEeKTpOMarHUTHbIE BOJIHBI. VYenoBus U3ITy4EHUs
AJIEKTPOMAarHUTHBIX BOJH. B3anmuas opuenranus Bekropos E, B
1 VU B 51eKTPOMArHUTHOM BOJHE B BAKyyMe

5.2.5 CBolcTBa AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHHE,
nojsipuzanus, — audpakuus, — uHTeppepenuus.  CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH

5.2.6 [ITkana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHIMIIBI  pagMOCBA3M W TeneBUAcHUA. Pannonokanmus.
DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl

5.2.8 TexHuueckue  yCTpPOWCTBA:  MY3bIKAJIbHBIE  HMHCTPYMEHTHI,
yABTPA3ByKOBas JAMArHOCTHKA B TE€XHMKE W MEIULIMHE, pajaap,
paauoONpHUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus

53 OIITUKA

5.3.1 [IpsamonrHEtHOE pacpOCTPAHEHUE CBETA B OJJHOPOJIHOU Cpele.
JIyd cBeta

532 Otpaxkenue cBeTa. 3akoHbBl OTpaxkeHUs: cBera. IlocTpoenue
M300paXeHUH B MJIOCKOM 3epKajie

5.33 [Ipenomnenue cBera. 3aKOHBI IIPEIOMIIEHUS CBETa. AOCOIIOTHBII
MOKa3aTesb MPEeIOMICHHS

534 ITonnoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yros MOIHOTO
BHYTPEHHETO OTPa’KEHUs

5.3.5 Hucniepcust cBera. CrioxkHbIN cocTaB Oenoro ceera. [{Bet

5.3.6 ColOuparorue W paccewBarolde JUH3bL. TOHKas JHMH3a.
@DOKyCHOE pPAacCTOSIHUE W ONTHYECKas CHJIa TOHKOM JIMH3BI.
[TocTpoenue m300pakeHUd B COOMPAIOIMIUX W PACCEUBAIOIINX
nvH3ax. Gopmysa TOHKOM JIMH3bL. YBEIIMUYEHHUE, 1aBAEMOE JINH30M1

5.3.7 [Ipenensl npUMEHUMOCTH TEOMETPUUECKON ONITUKH

5.3.8 Nutepdepentius cBera. KorepeHTHbIE HMCTOUYHHMKH. YCIOBUS
HAOIOIEHN ST MAKCHMYMOB U MUHUMYMOB B UHTEP(EpPEHITMOHHON
KapTUHE OT JIByX CHH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9 Hudpakmuss  ceera. [Qudpakmuonnas pemerka. YCIOBHE

Ha6J'IIOIIeHI/I$I TTIaBHBIX MaKCUMyMOB npu naacHuu
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MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKLUOHHYIO PEIIETKY

5.3.10 [Tonspuzanus ceera

5.3.11 TexHuueckue  yCTpOMCTBA:  O4YKH, Jyma, QoTroanmnapar,
MPOCKIMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PELIETKA, TOJISPOU]T

5.3.12 [TpakTuueckue padoTel. M3aMepeHue mokaszaresns MpeoMIICHUS.

HccnenoBanue CBOWCTB M300pakeHWH B nuH3ax. HaOmronenwe
JIMCIIEPCHH CBETa

6 DJIEMEHTHI CITELIMAJIBHOM TEOPMM OTHOCUTEJILHOCTH
6.1 I'panuibl MPUMEHUMOCTH Kj1acCUYeCKod MexaHuku. [loctynarel
TEOPUU OTHOCHUTEIBbHOCTHU: MHBAPUAHTHOCTb MOJIYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIMI OTHOCUTEJIIbHOCTH DUHIITEHHA
6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U
COKpAILEHHUE JITUHBI
6.3 DHeprus 1 UMIYJIbC CBOOOJHOMN YaCTHUIIbI
6.4 CBsI3b MaccChl C SHEPrUed M HMITYJIbCOM CBOOOIHOM YaCTHIIBI.
DHeprust oKost CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®13UKA
7.1 JIEMEHTBI KBAHTOBOM OIITHUKHU
7.1.1 ®otonsl. Dopmyma Ilmanka cBs3u sHEepruum (HOTOHA C €ro
4acTOTON. DHEpPrus U UMITyJIbC (POTOHA
7.1.2 OtkpbiTe u  uccinenoBanue ¢orodpdexra. Ombitel AT
CroneroBa. 3akoHbl poTodPPexTa
7.1.3 VYpaBHenue DitHiuTeiiHa 11 poroaddexra. "KpacHas rpanuna”
doroappexra
7.14 JaBnenue cBera. OnwiTel [1.H. JIeOeneBa
7.1.5 XHUMHYECKOE JIEHCTBHE CBETA
7.1.6 Texnuueckue  ycrpoiicTtBa:  (OTO’NMEMEHT,  (POTOAATUUK,
COJIHEeYHas Oarapes, CBETOIHO/
7.2 CTPOEHHME ATOMA
7.2.1 Mopnens atoma Tomcona. OnbIThl Pezepdopaa mo uccienoBanmio
cTpoeHus aroma. [InanerapHas mozpens aroma
7.2.2 [Toctynarer bopa. WM3znydenne u mornomenue (OTOHOB TpH
IIEPEX0/IE aToMa C OJHOTO YPOBHS PHEPrMM Ha Apyro. Bumbl
cnekTpoB. CrieKTp YpOBHEM SHEPruu aroMa Bo1opojia
7.2.3 BosHoBEIE  cBOMCTBA ~ YacTHIIL. Bomuer e Bpoitns.

KopnyckynspHo-BoaHOBON Ayanu3M. Judpakuus s1eKTpoOHOB Ha
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KpHCTaJuIax

7.2.4 CrnoHTaHHOE M BBIHY)KJIEHHOE W3JIy4eHHE. YCTPOICTBO H
MPUHLIKI PadOTHI Jiazepa
7.2.5 TexHnueckue yYCTpOWCTBA: CIIEKTPaJIbHBIN aHaIu3
(criekTpocKoIl), J1azep, KBAHTOBBII KOMIIBIOTED
7.2.6 [TpakTnueckue padotsl. HabmogeHue JIMHEHYaToro CriekTpa
7.3 ATOMHOE A1PO
7.3.1 MeTo/1p1 HAOMIOIEHUS ¥ PETHCTPALIMH 3JIEMEHTAPHBIX YaCTHI]
7.3.2 OtkpbiTHe  paauoakTuBHOCTH. OmnbiTel  Pesepdopma mo
OINPEAEICHUIO COCTaBa paJMOaKTUBHOIO u3nyuyeHus. CBolicTBa
anbda-, 6era-, raMmMa-u3y4eHus. BiausHue painoakTUBHOCTH Ha
JKHBBIE OpPTraHU3MbI
7.3.3 OtkpbiTHE TpPOTOHAa W HeWTpoHa. HykionHas wmopenb sjpa
['eiizenbepra - MBanenko. 3apsan sapa. MaccoBoe 4yucio sjapa.
N3otonsl
7.3.4 Anbda-pacniaz. DIEKTPOHHBIH MW TIO3UTPOHHBIA OeTa-pacmaj.
['amma-u3nyyenue. 3aK0H paiMOaKTUBHOIO paciaja
7.3.5 OHeprus CBSA3U HYKJIOHOB B sizipe. S aepHble cuibl. Jledekt Mmacchbl
anpa
7.3.6 Snepnbie peakuuu. JleneHue u CUHTE3 AJIep
7.3.7 Snepubiii  peakrop. TepmosimepHsiii cuHTe3. Ilpobnembl u
MEPCIIEKTUBBl SIIEPHOW DHEPreTUKU. ODKOJOTUYECKHE AaCIEKThI
AIEPHOM DHEPrETUKU
7.3.8 OneMeHTapHbIe YaCTHUILBI. OTtkpbiTHE MIO3UTPOHA.
OyHIaMEHTaIbHBIE B3aUMOJCHCTBUS
7.3.9 TexHuueckue yCTpOMCTBA: J0O3UMETp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomOa
7.3.10 [Tpaktuueckue paboTsl. MccnenoBaHue TpekoB wyacTul (IO
TOTOBBIM (oTOrpadusim)
8 SJIEMEHTBHI ACTPO®U3UKU
8.1 Bun 3BezgHoro neba. Co3Bes3nusi, spKkue 3Be3/bl, IUIAHEThI, UX
BUJUMOE JIBUKECHHE
8.2 Conneunass cucrema. I[lmanersr 3emHOM rpymnmbl. [lmaHeTsi-
TUTaHThl U WX CIIyTHUKH, KapJIMKOBBIE IJIaHEThl. Manbie Tena
ConHEYHON CUCTEMBI
8.3 Comnre, porochepa u armocdepa. CorHeuHast aKTUBHOCTh
8.4 Uctounuk sneprun CosHIA U 3BE3]1
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8.5 3Be31pl, UX OCHOBHBIE XapAKTEPUCTHKU: Macca, CBETUMOCTD,
paauyc,  TemmepaTypa, HMX  B3auMoOCBs3b.  Jluarpamma
"CIIeKTpalibHBIA  KJIACC - CBETUMOCTH'. 3BE3/bl IJIABHOM
MOCIIEI0BATEILHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" ISt
3BE3]] IIaBHOM MOCIIEI0BATENbHOCTH

8.6 Buytpennee crpoenue 3Be3n. CoBpeMEHHbIE MPEICTABICHUS O
NPOUCXOKIEHUN U 3Boyrouuy CoiHLA U 3Be3]. DTalbl KU3HU
3BE3]

8.7 Mneunsiii Ilyte - nHama lamaktuka. CnupaiibHas CTpyKTypa

lanakTuku, pacnpeaeneHue 3Be3l, raza u npuUid. [lojgoxenue u
memxenne Comarna B [amakrtmke. [lmockas u  cdepudeckas
MOJCUCTEMBI [ aakTuKu

8.8 Tunel rasakTuk. PaguoranakTuku U KBasapsl. UepHbIe OBIPBI B
Apax TaJaKTUK

8.9 Bcenennas.  Pacummpenue  Bceenennoit.  3akon  XaO6ma.
PaszOeranue ranaxtuk. Bo3pact um paauyc Bcenennoil, Teopus
Bonbiioro B3peiBa. Mojaens "ropsuein Beenennoit". PenukToBoe
U3JTy4yeHue

8.10 MacmrabHass ~ cTpykrypa  Bcenmennoit.  MeraranakTuka.
Hepeniennsie mpo0iieMbl aCTPOHOMUHU

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCIICIOBAHUA 3aBUCHMOCTEH (PU3UUIECKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHUYECKHUX
pasznenax "DKCIepUMEHT, J1abopaTopHbIe padOThHI, TPAKTUKYM'").

Jl1s mpoBeeHrs €qMHOT0 rOCyAapCTBEHHOTO dKk3aMeHa 1o ¢usuke (najiee - EI'D no dusuke)
UCIIONB3YeTCS TIePeYCHb (KOMU(MUKATOP) MPOBEPSIEMBIX TPEOOBaHMI K pE3yJbTaTaM OCBOCHHS
OCHOBHOH 00pa30oBaTeNbHOM TPOrpaMMbl CPEIHET0 00Imero oO0pa3oBaHUS U DIIEMEHTOB

COZIepIKaHusI.

[TpoBepsiemble Ha EI'D mo ¢usuke TpeOoBaHHS K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeabHOM MPOrpaMMBbl CPEIHEro 001ero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI CPEIHETO 00IIero 00pa3oBaHUs
TpeOOBaHUS

1 ChopMUpOBAaHHOCT, YMEHUW  pacro3HaBaTh (DU3WYECKHE  SIBICHUS
(mpotiecchl) U OOBSCHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

2 Bnagenue  ocHoBomomararomuMmu  (GU3MYECKUMU  TOHATUSMH U
BEITMYMHAMU, XapaKTEPU3YIOMUMHU (PU3NUECKHUE TPOIECCHI

3 CdopMHupOBaHHOCTh YMEHUH MPUMEHSTH 3aKOHBI KIITACCHYECKON MEXaHUKH,

MOJIEKYJISIPHON (PU3UKU U TEPMOAMHAMMKH, IIEKTPOAMHAMHUKH, KBAHTOBON
bu3uky Ui aHanu3a U OObSICHEHUS SBJICHUN MUKPOMHpA, MaKpoMHpa U
Meramupa, pasindarh YCJIOBUSA (TpaHHUIbl, 00JacTH) HNPUMEHHUMOCTHU
(¢u3nUecKNX 3aKOHOB, TOHMMAaTh BCEOOLINH XapakTep (yHIaMEHTaJIbHBIX
3aKOHOB U  OTPaHMYEHHOCTh  HCIIOJIb30BAaHUS  YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3NYECKUE MTPOLIECCHI, UCIIONIb3YS] OCHOBHBIE TIOJIOKEHMUS,
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3aKOHBI 1 3aKOHOMCPHOCTU

CdopMHpPOBAHHOCTH YMEHHSI pa3IndaTh yCIOBUS MPUMEHUMOCTH MOJIeei
(U3UYECKUX TEJ U MPOIIECCOB (SIBJICHUM )

CdopMHupOBaHHOCTH YMEHUS PEIIATh PACUETHBIC 33/1a4H C SIBHO 331aHHOH U
HESIBHO 33JJaHHON (PU3NYECKON MOJIEIbIO: HA OCHOBAaHUU aHaJIN3a yCIIOBUS
BEIOMpaTh (U3NYECKUE MOJENH, OTBEUaIolIue TpPpeOOBaHMUSIM 3a1a4H,
IPUMEHSTH (YOPMYJIbl, 3aKOHbI, 3AKOHOMEPHOCTHU U MOCTYAThl (PU3NIECKUX
TEOPHUI TPHU HKCIOJIb30BAaHUM MATEMaTHUYECKHUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUThH PacueThl HA OCHOBAHWU MMEIOUIUXCS JIaHHBIX, aHAJIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbI PEUICHUSI C YYETOM IOJIyYEHHBIX
pe3yJIbTaToB

Pemarh kauecTBeHHbIE 3ajaud, TpeOyrlolUMe NPUMEHEHUS 3HAHUH U3
pa3HBIX pa3esioB MIKOJBHOTO Kypca (PU3MKH, a TAaK)Ke UHTETPalluy 3HAHHUH
U3 JIpyI'MX @pPeIMETOB eCTECTBEHHOHAyYHOIO IMKJIA: BBICTPauBaTh
JIOTUYECKYIO0 IIETOYKY pacCyKJI€HUH C OMOpOM Ha H3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

Brnanenne 0CHOBHBIMU METO/IaMHU HAYYHOTO TIO3HAHUS, UCTIONIb3YEMbIMH B
¢u3MKe: TPOBOAUTH TIPSIMBIE W KOCBCHHBIC H3MEPCHUS (HU3HUSCKHUX
BCJIMYMH, BBIOUpAs ONTHUMAJBHBIA CIIOCO0 HM3MEPEHUS U HCIOIb3Ys
U3BECTHBIE METOJBI OIICHKH IIOTPEIIHOCTEH W3MEpPEHUH, MPOBOIUTH
UCCIICIOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYUH C HUCIOJIb30BaHHEM
NPSIMBIX M3MEPEHUH, OOBSCHATH TONYYCHHBIE PE3yJAbTAThl, HUCIOJIb3Ys
(du3nvecKre TEOpPHHU, 3aKOHBI M TOHSTHS, W JENIaTh BBIBOJBI;, COONIOAATH
npaBmwia 0€30MacHOrO TpyAa MPHU MPOBEICHUHM HWCCIICAOBAHUN B paMKax
y4eOHOT0 JKCIIEPUMEHTa U y4eOHO-HCCIIEI0BATEeIbCKON JCITEIBHOCTH C
UCIIOJIb30BaHUEM IHU(PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO
00opynoBaHus

CdopMHpOBaHHOCT, YMEHHI aHATM3UPOBaTh M OIEHMBATH IOCIEICTBUS
OBITOBOM W TIPOM3BOJCTBEHHOM NEATEILHOCTH 4YEJIOBEKAa, CBA3aHHOM C
bu3MYECKUMH TPOIECCAaMH, C TO3MIMA IKOJIOTHMUECKON 0e30MacHOCTH;
MPEACTABICHU O pallMOHAJBLHOM MPHUPOOINOIB30BAHNUN, a TaKXKe
pa3yMHOM HCIOJb30BAHUM JTOCTUKEHUN HAyKM W TEXHOJOTUM IS
JATBHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA

OBnaneHue pa3iaMuHbIMM  cnocobamu  paboTel ¢ HMHpOpManuen
¢u3uyeckoro  comepkaHust € HCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTUUYECKOTO aHaIn3a
U OLICHKH JIOCTOBEPHOCTH MOJIydaeMoi HHpOpMaIiu

10

CdopmupoBaHHOCTH yMEHUM MPUMEHSTH OCHOBOIIOJIArafoIIHe
aCTpOHOMquCKI/Ie IIOHATHA, TeOpI/II/I M 3aKOHBI JId aHAJIN3a U O6’B$ICHGHI/I$I
(bU3NYECKUX MTPOLIECCOB, TPOUCXOSAIINX Ha 3BE3/aX, B 3BE€3/IHBIX CUCTEMAX,
B MEXTaJITaKTUUECKON cpefie; TBIKEHUS HEOSCHBIX T, YBOJIIOIUH 3BE3]T U
Bcenennoit
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[lepedens 311eMeHTOB coiepkaHus, mpoBepseMbix Ha EI'D no ¢pusnke

Kon Kon IIpoBepsieMBlii 2JIEMEHT COAEPIKAHUS
pasnena/ | snuemMeHTa
TEMBI
1 MEXAHUKA
1.1 KMHEMATHKA

1.1.1 Mexannueckoe  aBrkeHHe. OTHOCUTEIBLHOCTL  MEXAHUYECKOTO

nBrkennsa. Cucrema oTrcuera

|
'

1.1.2  |MarepuanpHas TOUKa.
Ee paguyc-BekTop:

F(e)=(x(1). () (1)), i

TpaeKTopusl,
nepeMeleHue: O

e

Tpag

AF =F(1,)-F(t,)=F—F =
=(Ax, Ay, Az) ’

MyTh.
CiioxeHue nepeMenieHum:

AP = AR, + AT

1.1.3 CkopocTh MaTepHalibHOM TOUKHU:

A¥ :

U=— zfz(u v u)
t x27y2¥z |,
At At—0
_Ax _ ' ' '
Ux_E = X, , aHAJIOTUYHO Uy:yt, L, =2z,
At—0

Croxenne ckopocteii: Uy =U, T U,

Brluncnenune nepeMemeHns W MYyTH MaTEpPHAIBHONW TOYKH IIPH

NpSMOJIMHEMHOM ~ JBIDKEHMM BAOJb OCH X 1O  Tpaduky
3aBucuMocTu Uy (t)
1.1.4 | Yckopenue MaTrepuaabHOU TOYKH:
. _AD .
G—E —Ut—(ax,ay,az)’
At—0
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_Av, oy )
t’ aZ

a, = AL = (Ux )t, ananornano @, = (Uy = (U )t :
At—0
1.1.5 PaBHOMEpHOE NIPSIMOJIMHENHOE ABUKCHUE:!
x(t) = x,+0,,t
v, (t)=uv,, = const
1.1.6 PaBHOyCKOpEHHOE MPSIMOJIMHEHHOE JBUKECHUE:!
2
at
x(1)=x, + Ut +—=
2
v, (1) =0, +a,t
a, =const
2 2 _
L, —U;, =2a, (xz _xl)
L tTL,
[Ipu MBMKESHUM B OJTHOM HAIIPABJICHUU TYTh S= T L
1.1.7 CBoOonHOE majieHne. YCKOpeHHue CBOOOIHOTO
najeHus. [[BmwxeHue tena, OpOIIEHHOTO MO
yriom @ x ropusonry:
x(1)=x, + 0yt =X, +v, cosa-t Vi 5
2 | 2 i i
Y(t) =y, +05,t + gy2 =y, +0, sma-t—%
Vo &
v, () =0,, =0, cosa
v, (1)=0v,, +g,t=v,sina— gt 0 x
g =0
g, =—g =const
1.1.8 KpuBonuneiinoe nBuwxkeHue. [[BHKeHHME MaTepHaIbHOM TOYKH TI0

OKpPY>KHOCTH.

VYrnoBas v nuHENHHas CKOpOCTh Touku: U = OR [Ipu paBHOMEpHOM

2

JIBUKCHUH TOYKH 10 OKpy)HOCTH (O = _T =2nv,
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2
LlenTpocTpeMUTENBHOE  yCKOpEHHE TO4KHM: d . =— =0 R.
R

[TonHoe yckopeHue MarepuaibHONW TOUKU

1.1.9 | Tsepnoe Teino. IloctynarenpHoe U BpaliaTeIbHOE IBUKEHUE TBEPIOTO
Tena
1.2 JMHAMUKA
1.2.1 Nuepunaneubie cucteMbl orcuera. IlepBbii  3akoH  Hprorona.
[Ipunuun orHocutenbHOCTH ["anunes
1.2.2 m
Macca tena. [InotHocTh BemecTra: P = ;
1.2.3 F’v _ F’v F’v
Cwuta. ITpuHLIMN cynepnosuunn cwit: L papponeiiers — 41 T4 1.
1.2.4 Bropoii 3akon Herotona: nis marepuanbaoi Touku B ICO
F=mad; Ap=FAt upu F = const
1.2.5 |Tperuii 3akoH HbroToHa Uil MarepuasbHbBIX __"'_._.—"'"_‘
TOYCK: Ez = '}721 Fiz F:
1.2.6  |3aKoH BCEMHUPHOTO TATOTEHHUS: CUJIbI IPUTSKEHUS MEXKAY TOUEUHBIMU
mm
— 1%
MaccaMy PaBHBI F=G 2
Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTD CUJIbI TSDKECTH OT
BBICOTHI h HaJ1 MTOBEPXHOCTHIO IIAHETHI paanycoM Ro:
GMm
- 2
(R +h)
1.2.7 Cuna ynpyroctu. 3akoH I'yka: Fx = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUS CKOJIBKCHUS: FTp =WV
Cuna TpeHus noKos: FTp SNV
Koa¢ppunment tpenus
1.2.9 F
Hasnenne: P =~
S
1.3 CTATUKA
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1.3.1

MOoOMEHT CHIBI OTHOCUTEIIFHO OCH BpalICHUA:

|M|=F1, e | - mmedo cwie  F

OTHOCHUTEJIBHO OCH, MPOXOJISIIEH Yepe3 TOUKY
O nepreHauKyIsIPHO PUCYHKY

F

1.3.2 |Leutrp macc Temna. LlenTp Macc cucreMbl MarepHalbHBIX TOYEK:
L mF+m;, .
Fam. = mo+m, .. B  omgHOopomHOM  moONE  TSKECTH
(g = ConSt) LIEHTP Macc TeJa COBMNAAET C €ro LIEHTPOM TSKECTH
133 M +M,+..=0
VYcnosus paHoBecus TBepaoro tena B UCO: | = =
P P E+F+..=0
1.3.4 3akoH ITackans
1.3.5 o . = +poh
JlaBneHue B KUIKOCTH, nokosmieiica B UCO: P = Py T PE:
1.3.6 n D
3akoH Apxumena: F Apx _Rgmem )
ecqu Te10 U KUIKOCTh MokosTcs B UCO, 10 Fapx = pgVasrecu
YcnoBue r1aBaHus Tell
1.4 3AKOHbBI COXPAHEHHM S B MEXAHUKE
1.4.1 NMiynbc MaTepuanbHOU TOYKH: p=mv
1.4.2 " . D=D +D. +
MITyJIbC cucTeMbl Ten: P = Py T Py T -
1.43  |3axoH W3MEHEHHUS U COXPAaHEHUS UMITyJIbCa:
B ICO Aﬁ = A(ﬁl + 1_52 + ) - EBHeMHAt + F;BHemHAt +... 5
B NCO Aﬁ:A(ﬁl"'I_jz"'-"):O,
cCJin EBHeLLlH + F;BHGLLIH .= O
PeakTuBHOE ABMKEHUE
144 PaGora cuibl Ha MamoM NepeMeIeHUH: ﬁ
A:‘F‘-|A7|-cosa=ﬂ-Ax i
Ar X
1.4.5 MOITHOCTb CHJIBI:

€CJIM 3a BpEMsd At pa60Ta CHUJIBI UBMCHACTCA
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Ha AA , TO MOIIIHOCTDH CHUJIbI

o
AA
P=— =F-v-cosa .
At At—0 v
2 2
1.4.6 ) mo p
Kunernueckas sHeprusi MaTepuaaIbHON TOUKHU: Em ==
2 2m
3aKOH M3MEHEHHS KMHETUYECKOW PHEPrUuM CUCTEMbl MATEPUATBHBIX
touex: B UICO AE,, = A, +A, +...
1.4.7 [ToreHumanbHas SHEPTUsL:
A1 TOTEHIHUAJIbHBIX CHUJL Al2 =E lnoteny E 2roten —AE THOTEHI -
[ToTrenumanbHas dHEPrus MaTepUaJIbHONW TOYKH B OJHOPOIHOM IIOJIE
TOKECTU: Enoresy = mgh.
[ToTeHmanpHas SHEPTUS yIPyro a1ehopMHUPOBAHHOTO TeJa:
kx?
TIOTCHI] = 2
1.4.8  |3aKoH W3MEHEHHUS U COXPAaHEHUS] MEXaHUUECKOM dHepruu:
EMex = EKI/IH + EHOTeHu,
B UCO AE’Mex = ABcex HETIOTEHII. CHIT »
B 1ICO AE’Mex = O , €CIIN Ascex HEMNOTEHI. CUIl — 0
1.5 MEXAHWYECKHWE KOJIEBAHUA U BOJIHBI
1.5.1 lNapmonnyeckue konebaHus MaTepruaabHON TOUKH. AMIUIUTYAA U (ha3a

kosreOannii. Kunemarmnueckoe onucanue:

x(t)=Asin(or+¢,),

o, (1)=x,

' 2 2
a, (t) = (Ux)t =— x(t) = a,+0 x=0 e x - cMemenue u3
TTOJIOKCHHST PAaBHOBECHSI.
JlnHamMuyeckoe onucaHue:
2
may = -kx, e kK = m®~ . Do 3HA4UT, 9yTO Fx = -kX.

DHEpPreTUYeCKoe OMUCaHWe (3aKOH COXpPAaHEHUS MEXaHU4eCKOU
SHEpPrumn):
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mo’ k* mvl, kA
+ = = = const
2 2 2 2

CBsi3p aMITUTYIBl KOJ€OAHUN CMEIICHHUS MaTepHalIbHON TOYKHU C
aMIUTUTY/IaMH KOJI€OaHHM ee CKOPOCTH U YCKOPEHUS:

_ .2
Unax _(DA: Ay = O A

1.5.2 2n 1
[lepuon u yactora KonebaHuii: T=—=—.
® A%
[leproa Manbix cBOOOJHBIX KOJeOaHUI MaTeMaTHYecKOro MasiTHUKA!
[
T=2m |[—
g
[Tepuon CBOOOTHBIX KoJieOaHui MPYKUHHOTO
m
mastauka: 1 = 270, [—
1.5.3 Brinyxnennsie kosebanus. Pesonanc. Pe3onancHas kpuBas
1.5.4 |Ilonepeunble U MpoaOJbHBIE BOJHBL. CKOPOCTH PacIpOCTPAHEHUS U
1y
IUIAHA BOJIHBL: A=ul =—
v
Hutepdepennus u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVIJISIPHAA ®U3MKA. TEPMOAMHAMUKA
2.1 MOJIEKVJIAPHASA ©OU3UKA
2.1.1 Mogenu cTpoeHusl Tra3oB, JKUIAKOCTEH U TBepAblx Ten. Ilycts
TEPMOJMHAMUYECKAsT CHCTeMa (TeN0) COCTOMT M3 N OJIMHAKOBBIX
N m
Mostekyi. Toraa KoqH4ecTBo BermecTsa ¥ — N -,
A M
e Na - 9icio ABOraapo, m - Macca cuctemsi (Tena), M - momspras
Macca BelllecTBa
2.1.2 TeroBoe IBUKEHHUE ATOMOB U MOJIEKYJT BEIIECTBA
2.1.3 B3anMoneiicTBre yacTHII BENIECTBA
2.1.4 | duddy3usa. bpoyHoBckoe 1BUKEHHE
2.1.5 Monens naeansaoro raza 8 MKT
2.1.6 CBs3p MEXIy [aBJICHHUEM U CPEIHEW KHUHETHYECKOM DHEprueu

NOCTYIATCIIbHOTO TCIIJIOBOTO IABWIKCHUSA MOJICKYJI MJACAJILHOI'O rasa
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(ocHoBHOE ypaBHeHne MKT):

1 - 2 m01)2 2 — 3
p= gmom) = En . ) = gn * € oer » TII€ Mo - Macca OHON
N
MoJekysbl, 11 = ? - KOHLICHTpaLUs MOJIEKYJI
2.1.7 AbcomotHas Temrieparypa: T=1t°+ 273 K
2.1.8 CBs3p TemImepaTypbl raza €O CpEIHEH KHUHETHYECKON SHeprueu
IIOCTYNATEIbHOTO TEIJIOBOTO JIBUKEHUS €70 MOJIEKYJ:
2
— ([ my 3
— 0 —
gHOCT - =_—kT
2 2
2.1.9 | VYpaBuenue p = nkT
2.1.10 |Mopuenb uaeanbHOro ra3a B TEpMOJUHAMUKE:
YpaBuenue MeHneneesa — Kianevipona
BeIpaxxenue 111 BHyTpEHHEN SHEPTUU
VYpaBuenne MengeneeBa - Kianeiipona (mpumeHumbie (HoOpMBbI
3aIKCH):
m RT
pV="RT=vRT=NkT p=P—
u u
Breipaxkenue misg BHYTPEHHEH SHEPIMM OJHOATOMHOIO HJEaJIbHOTO
raza (mpuMeHnMbIe (OPMBI 3aMHUCH):
3 3m 3
U=—VvRT =— NkT———RT ve, I =—pV
2 2 2 2
2.1.11 |3akoHn [lansToHa AJis JaBIEHUS CMECH Pa3pEKEHHBIX ra30B:
p=pitp2t..
2.1.12 | M3ompouecchl B pa3peKeHHOM Ia3e ¢ NOCTOSSHHBIM YHCIIOM MOJIEKYJT

N (C MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA v )I

nzotepma (T = const): pV = const,

P _
uzoxopa (V = const): T const |

14
n306apa (p = const): T = const
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I'paduueckoe mpencraBneHue wuzomnpoueccoB Ha pV-, pI- u VTI-
Jrarpammax.

OObeIMHEHHBIN Ia30BbIA 3aK0H:

ﬂ = const
T

JJIs1 ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA v

2.1.13 |HacellieHHbIe W HEHACHIIEHHBIE Mapbl. KauecTBeHHasi 3aBUCUMOCTD
IJIOTHOCTA M JIABJICHUSI HACBIIEHHOTO Tapa OT TEeMIepaTyphl, HX
HE3aBUCHUMOCTh OT 00heMa HACBIIIIEHHOTO Tapa

2.1.14 | BnaxnHocTb BO3ayXa.

OTHOCHUTEIbHAS
. pnapa (T) _ pnapa (T)
BnaxkHoctb: ¢ = T~ T
p HACBIII. TTapa ( ) pHacmm. rapa ( )

2.1.15 |W3meHeHue arperaTHbIX COCTOSHMM BEIIECTBA: MCIAPEHUE U
KOHJIEHCAIUs, KUIIEHHE KUIKOCTH

2.1.16 |M3meHeHMe arperaTHbIX COCTOSHMH BEILECTBA: IUIABIICHUE U
KPUCTAJLTU3ALIMS

2.1.17 |IIpeobpazoBanue sHEpPruu B (Pa30BbIX IMEepexonax

2.2 TEPMOJIMHAMUKA

2.2.1 TemnoBoe paBHOBECUE U TEMIIEpPATypa

2.2.2  |BHyTpeHH:s dHEPIrUs

223 Temnonepenaua kak crnoco0 W3MEHEHUs BHYTPEHHEH »Heprum 0e3
coBepieHust paboTel. KOHBEKIIMSA, TEMIIONMPOBOIHOCTD, HU3TyUYCHHE

224 KonngecTBo TEIIOTHI.

VienpHas TEII0EMKOCTh BELECTBA C: Q =cmAT

2.2.5 VYnenpHas TerioTa napoodpazoBanus L: Q = Lm.
ViieNnbHas TEIIOTa TIABIeHus. A : Q = him .
VnenbHas TemioTa cropanus Torumaa q: Q = qm

2.2.6 DnemeHTapHas paboTa B TEpMOJUHAMHUKE: A= pAV . Beruncienue
paboTsl o rpaduKy mporecca Ha p V-auarpamMme

2.2.77  |llepBblil 3aKOH TEPMOIUHAMUKH:

le = AUIZ +A12 = (Uz _U1)+A12.
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Anna6ara:

Q12 =0= Alz :Ul _Uz :_AUlz

2.2.8

Bropoii 3akon TepmonnHamMuki. HeoOpaTumeble mporeccol

229

[Tpunnune! gerctBus TernoBbix MmamuH. KIT/:

n= Azaumm — QHal‘p _|onn —1— |onn
QHarp QHaI‘p QHaIp

2.2.10

Maxkcumanbnoe 3nauenue KIIJI. Hukn Kapuo:
T;Iarp _T;(on . 1 _ ]—;(OH

T T

HAarp Harp

max n = T]KapHO =

2.2.11

Vpasuenue temioBoro 6amanca: Q1 + Q2+ Qs +...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DneKkTpu3alus Tel U ee MPOsIBICHUS. DIEeKTpUdYecKuil 3aps. J{Ba Buia
3apsa. DJIEMEHTApPHBIN 3JEKTPUUYCCKUM 3apsi. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia

Bsaumogeiictue 3apsanos. Toueunsle 3apsasl. 3akoH Kynona:
B OJTHOPOJTHOM BEIIIECTBE C IUIICKTPUICCKON MPOHUIIAEMOCTHIO €

poplollel U ol
er 4nee, 1

OnexTpuyeckoe nose. Ero neiicTBre Ha aeKTprUUecKue 3apsiibl

3.14

—

HaHpSI)KeHHOCTI) SJICKTPUYCCKOIO ITOJIA: E= .
qnp06HLII7I

q
ITone ToyeyHnoro 3apsaa: E =k -,
r

-

omHopoanoe none: £ = const .

KapTI/IHLI JIMHUN HAIMIPAKECHHOCTH 3THUX rojei

IloTeHIMAIBbHOCTH QJICKTPOCTATHUYCCKOTO ITOJIA.

Pa3HOCTh IOTEHLIMAJIOB U HaIps’KCHUEC!

4, ZQ((P1 _(Pz):_qA(P:qU.
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[ToTreHumanpHas SHEPTUs 3apsiia B dJEKTPOCTATUUECKOM I10JIE:
W=q0.
A=—-AW

W

HOTGHHI/IEL]'I OJICKTPOCTATUYCCKOI'O ITOJIA: (P =

CBsi3p HaNpsSHKEHHOCTU TMOJSl U PAa3sHOCTH MOTEHUHUAJOB JUIA
OJTHOPOJHOTO AMekTpoctatudeckoro moist: U = Ed

[IpuHIMI Cyneprno3uINK ANEKTPUUECKUX TOJEH:

E=E+E +.. 0=0,+0,+..

IIpoBOOHMKM B DIEKTPOCTATUYECKOM IIOJE. YCIIOBHE paBHOBECHUs

T
3apsI0B. BHYTPHM INPOBOAHUKA [ — (), BHYTPU U HA IOBEPXHOCTH

nposoanuka ¢ = const

JudnekTpuku B JIEKTPOCTAaTHYECKOM moje. Judnexkrpudeckas
IIPOHHUIIAEMOCTD BEIIECTBA ©

q

Konpgencarop. D1eKTpoeMKOCTh KOHACHCATOpa: C= E .
HINY
DIEeKTPOEMKOCTh IJIOCKOTO KOH/IeH caTopa: C= = SCO

d

3.1.10

Hapanneanoe COCAMHCHUEC KOHACHCATOPOB:
g=qt+tq+t..,.Ui=U=.., Chapan =C1 + C2 + ...

IlocnenoBarenbHOE COEAUHEHHE KOHACHCATOPOB:

111

U=U+U+.,qu=q=.., __+F+"'

oCy 1 2

3.1.11

qU cu* ¢’
2 2 2C

3HeprI/I${ 3apsAKCHHOTO KOHZICHCATOPA: WC =

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

_Aq

Cua Toka: I= . IMocToguuwiit Tok: I = const
At At—0

Jlnst moctostHHOTO TOKA = It

322

YcnoBus CYHICCTBOBAHUA SJICKTPUICCKOTI'O TOKA.
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Hanpsoxenne U u OJIC E

3.23

U

3akon Oma Jij1sl y4acTKa LeTH: I=—

324

BHCKTpI/I‘IeCKOC COIIPOTHUBJICHUC. 3aBHCUMOCTH COIIPOTHUBJICHUA
OJHOPOAHOI0 HNPOBOAHMKA OT C€ro JJIWHBI W CCUCHUA. VinenbHOE

[

S

COIIPOTHBJICHHUE BEIIECTBA. R=p

325

CTOPOHHHUX CHUJT

q

Ucrounuku Toka. IJIC uctoununka Toka: E=

BHYTpeHHee COIIPOTHUBJICHUC NCTOYHHUKA TOKA

3.2.6

3akoH OMa Juid MONHOM (3aMKHYTOW) 3JIEKTPUYECKON E_r
E !
R+r

uenu: E = IR + Ir, orkyna I =

3.2.7

Hapanneanoe COCAUMHCHUC ITPOBOAHUKOB!

111
I:Il+Iz+...,U1=U2=,,,’&——_+E+...'

apasul 1
HOCJ’I@I{OB&TGJ’ILHOG COCAMHCHUC ITPOBOAHHUKOB!

U=U+U+..,i=h=.., Ruiocn=Ri +Ra+ ...

3.2.8

Pabota anexrpuueckoro Toka: A = [Ut.

3akon JIxoyns - Jlenna: Q = I°Rt.

>
Ha pesucrope R: O = 4 =I’Rt=[Ut = ?t

3.29

AA

At At—0

=IU

MouiHoCTh QJICKTPUYICCKOI'O TOKA: P

TemoBas MOIIIHOCTb, Bbl/IETIsIEMast Ha pesucrope:

2
P=]2R:U—=IU,
R

— CT. CHJI —
MoImHOCTh UCTOYHHWKA TOKA! PE - =EJ
At—0

3.2.10

CBoOOIHBIE HOCHUTENU DJIEKTPUUYECKUX 3apsJoB B IPOBOJIHUKAX.
MexaHu3Mbl NPOBOJUMOCTH TBEPIABIX METAIOB, PAacTBOPOB U
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paCHHaBOB 3JI€KTpOJII/ITOB . Ira30B. HOJIYHpOB OIHUKH.
[TomynpoBOIHUKOBBIN THOL

33 MATHUTHOE I1OJIE

3.3.1 MexaHudeckoe B3auMoIeiicTBIE MarHuToB. MarauTHoe nose. Bextop
MarHUTHOM MHAYKOUH. [IpUHOMI — Cynmeprno3uiuyd  MarHUTHBIX
noneii: B=B,+B, +...
JIMHUM WHAYKIMM MarHuTHoro mnoissd. KapTuHa JIUHUN HHIYyKIUU
MarHMTHOIO I0JI1 IOJIOCOBOTO U IOAKOBOOOPA3HOIO IOCTOSIHHBIX
MarHuToB

332 OnbiT Opctena. MarHuTHoe Moje MPOBOAHHMKAa ¢ TOKOM. KapTuHa
JUHUN UHAYKIIMM MAarHATHOTO TMOJS JUTMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOTO KOJIbI[€BOTO ITPOBOJIHUKA, KATYIIKH C TOKOM

333 Cuinia AMriepa, ee HalpaBJIEHUE U BEJIMYUHA!
F, = IBl sino e 0 . YTOJI MEK/Iy HalpaBlICHUEM ITPOBOIHUKA
u BektopoM B

334 — :
Cuna JlopeHuia, ee HanmpaBJIeHUE U BEITUYMHA: F Top — |q |UB sina,
rie & - yrom mexny BexTopamm U u B. JlBuxcHue 3apsoKeHHOM
YaCTUILIBI B OJTHOPOJAHOM MAarHUTHOM TOJIE

3.4 DJIEKTPOMAT'HUTHAA MHAYKIUA

34.1 [ToTrok BekTOpa MarHUTHOM UHIYKIUU:
®=BS5=BScosa

3.4.2 |SBnenue sanekrpoMarHuTHON MHAYKUMHU. DC MHAYKINUN

343 3aKOH 2JIEKTPOMarHuTHON MHAYKITMU Dapases:

AD \
E=-— =-0
At At—0

3.4.4 | OAC uHayKUMHU B IPSIMOM NPOBOAHUKE \}f 1”.
JUIMHOM 1, TBUXKYIIIEMCS CO CKOPOCTBIO Y / \%
(o17) / ;

B OJJTHOPOAHOM MarHUTHOM Tosie B: /

|Ei| = Blvcos . rne O _ yron ety Bektopom B 1 Hopmansio 71

K IJIOCKOCTH, B KoTopoii 1eskar Bektopsl [ u U ;ecniu [ L B u
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ljJ_E,TO |Ei|:BlU

345 [IpaBuso Jlenna
3.4.6 [0))
NHAYKTUBHOCTB: L= 7 , i @ =1L1.
Al :
Camounaykuus. I/IC caMOMHIYKITUH: Esi =-L I =—LI '
! At—0
3.4.7 LI>
DHeprus MArHATHOTO HOMs KaTYIIKK ¢ TokoM: W, = ——
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHNM A U BOJIHBI
3.5.1 KoneGarenbublii KOHTYp. CBOOOIHBIE AIIEKTPOMAarHUTHBIC
KoJie0aHMs B U€aIbHOM K0JIeOaTeIbHOM KOHTYpE: ¢
I
q (l‘) =, Sn ((ot + (po)
1(t)=q, = 0q,,, cos(ot+¢,) =1, cos(wt+¢,)
2n 1
®opmyna Tomcona: I =27\ LC ,otkyna O =+ = 70—
CBsi3p aMIUIUTY/BI 3apsiia KOHJEHCATopa C aMIUIUTY/I0M CHJIbl TOKa
Ipu CBOOOJHBIX JJIEKTPOMATHUTHBIX KOJNEOAHUAX B HJCAIBHOM
max
Kone6GaTenbHOM KOHTYPe: max — —
3.5.2  |3aKkoH COXpaHEHUs SHEPTUU B UJICATLHOM KOJIeOaTeIbHOM KOHTYpeE:
2 2 2 2
CU* LI _CU LI _
2 2 2 2 '
3.53 BoinyKIeHHBIE 3JIEKTPOMarHuTHhIE Kojiebanus. PezonaHc
3.54 Ilepemennsiit  Tok. Ilpom3BonacTBo, mepenaya U moTpediIeHHE
EKTPUYECKON SHEPTUH
355 CBolicTBa MEKTPOMarHUTHBIX BOJIH. B3anMHas opreHTanus BEKTOpPOB
B JIEKTPOMAarHUTHON BOJIHE B BaKyyMe: E1lBle¢
3.5.6 [IIkxana 3nMeKTPOMarHuTHBIX BOJH. [IprMeHEeHHe 371eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
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3.6.1

[IpssMonuHEHOE pacIpOCTPAaHEHUE CBETa B OJHOPOAHOU Cpene.
Toueunblii ucrounuk. JIyu cBeta

3.6.2

3axons! orpacerns ceera. O =P
alp

S

3.6.3

[TocTpoenne n300pakeHUH B IIIIOCKOM 3epKaje

3.6.4

3aKOHBI IIPEJIOMJICHUS CBETA.

Tpenomenne cpera: /48N 00=11, SInfl
AGCOIIOTHBIH TT0KA3aTelb NPEeTOMICHHS:

OTHOCHTENbHBIH MoKa3aTens npenowtenus: Tom = —

Xon fayyeil B mpusMe.

CooTHOIIIEHHE YacTOT M COOTHOIICHHE JUIMH BOJIH TPU TEPEXOJe
MOHOXPOMAaTHYECKOTO CBeTa uepe3 TIpaHuIly pas3aena JBYX
ONTHYECKUX CPE/I;:

Vi =V,, mh, =n,A,

3.6.5

[TonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbli  yron MOJHOTO BHYTPEHHETo  My<H,
OTPaKEHUS:

. 1 n
sino, =——=—*=
n n,

OTH

3.6.6

Coluparoniue u pacceuBaromue JUH3bI. ToHKas jauH3a. DOKyCcHOE

1

F

PACCTOAHUC U ONITUYCCKAs CUJIa TOHKOM JIMH3HL; D =

3.6.7

dopmyra TOHKOU JINH3BIL: d

1,11 H
d f F-

VBenmueHune, 1aBaeMoe JTHH30M:

:ﬁzm W
H d

D<0:>F:i<(
D

B ciydae paccenBaroniei JIMH3bL:

65



Y

=—="—<I
H d

3.6.8

Xopa Jy4a, MPOUIECAIIETO JIMH3Y IO/ MPOU3BOJIBHBIM YIJIOM K €€
IMIaBHOM onTudeckoil ocu. IlocTpoeHue H300paKEHHH TOYKH H
OTpe3Ka TPsSMON B COOMpAIONIMX M PACCEHBAIONIMX JHUH3aX M HX
cUCTeMax

3.6.9

QDOToannapaT KaK ONTHYECKHI HpI/I60p. I'ma3 xak onrudeckas cucTemMa

3.6.10

HNurtepdepennius cBera. KorepeHTHbIE  HMCTOYHUKH.  YCIIOBHUS
HAOMIONICHUST MaKCUMYMOB M MHHHMYMOB B HWHTEp(EpEHIIMOHHON
KapTHHE OT JBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB:

MaKCUMYMBI - A= 27’”5 ,m=0,+/-1,+-2,+-3, ...,

A
MUHUMYMBI - A= (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakmus cBera. JudpakinonHas penieTka. YCIoBUe HAOIIOICHS
IJTABHBIX MaKCHMYMOB npu HOPMAaJIbHOM naJICHUH

MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJIHBI A ma peIIeTKy ¢
niepuosiom d:

dsingQ, =mh m=0,+-1,+/-2,+-3, ..

3.6.12

Jucnepcus csera

KBAHTOBAS ®13UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOM IYAJIN3M

4.1.1

I'mnoresa M. IInanka o kBantax. @opmyna Ilnanka: E=hv

hc
®otoHsl. Dueprus orona: £ = hv = 7 =pc.

WNmnynbe potona: P = — =

c ¢ M\

®dororddext. OnbiTel A.I. CroneroBa. 3akoHbl hoTodhdekTa

4.1.4

VYpaBuenue DiiHrenHa i Gororddexra:

E(bOTOHa = ABmxoz{a + Exm max,

h hc
e E = hV = _C ABLIXO):[a = hVKp - }\,_

¢doTona 7\' P
Kp
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E =—"% =eU

> KHHmax 2 3an

Z[aBJ'IeHI/Ie CB€Ta. I[aBJ'IeHI/Ie CB€Ta Ha IIOJTHOCTBIO OTpa’KarolIyro
MOBCPXHOCTDb U HA IMOJTHOCTBHIO IMOMIOIIAIOIY 0 ITOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOACJIb aTOMa

422

[Toctynatsl bopa. M3nyyenue u nomomnieHue (GOTOHOB IIPU MEPEXoe
aToMa C OJHOTO YPOBHS SHEPTUHU Ha JAPYTOM:

hv =£

mn

-|E, -]

mn

423

JInHenyarbie CIEKTPHI.

CriekTp ypoBHEH SHEpPruu aromMa BoIopoia:

—13,6 3B
E, =— 3 .n-l23.

43

OU3NKA ATOMHOI'O AJ1PA

4.3.1

Hyxnonnass monens simpa leizenbepra - MBanenko. 3apsia smpa.
MaccoBoe uucno sijpa. M3orornsl

432

PagMoaKkTHBHOCTS.

Anbda-pacna: ?X —>?_;‘ Y + gHe.

bera-pacnan.

DIEKTPOHHKIH B-pacnan . ?X —>/2+1 Y + ?13 +v,.
[To3UTPOHHBII B-pacman . ?X —)Q_l Y + glé +V,.

lNamma-u3nyuenne

433

t
3aKOH paJiMOAaKTUBHOIO pacnana: N ( t) =N, -2 T,

HYCTL m - Macca pPaaArnOaKTUBHOI'O BCIICCTBA.
t

Torna m(;) = m, QT

434

ﬁﬂepHLIe pCakuunu. I[eHeHI/Ie H CUHTC3 AJCP
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4. OBBEM YYEBHOI'O ITPEJIMETA Y BUJIbl YYEBHOM PABOTHI

Bua yueOHoii padoThI

O0BeM B yacax

O0bem yueOHOTO npeamera

309
B TOM YHCIIE:
OCHOBHOE COJIep>KaHUE: 204
- VYpok 136
— JlabopaTopHble 3aHATHS 46
— TlpakTudeckue 3aHATHS 22
[TpodheccnonanbHO-OPHEHTUPOBAHHOE COJICPKAHUE (COIepIKaHNE 10
MPUKIIAIHBIX MOJTyJIEH):
- VYpok 2
— JlabopaTopHble 3aHATHS 4
— IIpakTuueckue 3aHsITHS 4
Koncynpranuu (1o MHIUBUAYaTIbHOMY POEKTY) 20
Koncynpramnuu (mepe 3K3aMeHOM ) 2
CamocrositenpHas padbora (Bcero) 63
- B TOM YHCJI€ BBHIIOJHEHUE HHIMBUYALHOTO MPOEKTA 39
[Ty6nuynas 3ammTa HHIABUIYAIEHOTO IPOSKTA 6
IIpome:kyTouHasi aTTecTalus B opMe IK3aMeHa 4
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1. TEMATHYECKOE INIAHUPOBAHUE YUYEBHOI'O IPEJIMETA ®U3UKA (YTJYBJIEHHBIA YPOBEHD)

n/n

HaumenoBaHnue
pa3aesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqe6H0r0 MartrepuaJjia u q)Ole)l OpraHu3anuu AeATCJIbHOCTH

ob0yuamommxcs

OcHOBHBIE BU/IbI 1eSIT€IbHOCTH 00y4YAIOIINXCS

Paznen 1. HayuHnblii MeTO MO3HAHUS NPUPOIBI

1.1

dusnka U METObI
HAaYy4YHOI'O MO3HaHUA

2

Ypox

1.

®uznka - ¢yHnamMeHTanbHas Hayka o npupone. HayuHblii Meron
MO3HAaHMST M METOABl  HCCIECNOBAaHHMS  (M3MYECKUX  SIBICHHUIL.
OKCHEpUMEHT U TEOpHs B IpoIiecce MOo3HaHu npupoasl. Habmronenne
U 3KCIIepUMEHT B (rznke. CrocoObl m3MepeHns GPU3NUECKUX BEITHINH
(anasoroBsle U MUQPOBEIE N3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC
JaTYNKOBBIE CHCTeMbl). [lorpemHocTn W3MEpeHHH (U3HMUECKHX
BeMiMdnH  (aOcomioTHass W OTHOCHTENbHas). MojenupoBaHue
(u3nuecKuX SIBICHUI U MPOIeccoB (MaTepHaIbHas TOUKa, aOCOIMIOTHO
TBEpOE TeJO, uealbHas )KUIAKOCTb, UCATbHBIN I'a3, TOUSUHBIN 3apsi).
I'unore3a. ®@usnyeckui 3aKOH, TPaHULBl €ro IPUMEHUMOCTH.
Ouznueckast Teopus. Pomp um mecto ¢usuku B popmMHpOBaHHU
COBPEMEHHOM Hay4YHO! KapTUHBI MUpPA, B IPAKTHUYECKOM 1EATENBHOCTH
JIofEN.

Y4yeHndecknuil SKCIIEpUMEHT, JlabopaTopHble pabOTHI, MPAKTHKYM.
W3MepeHne cunbl TOKa U HAPSDKEHHS B LIEMH MOCTOSIHHOTO TOKA MPHU
MOMOIIM aHAJOTOBBIX M LU(POBBIX H3MEPHUTENIBHBIX IPHOOPOB.
3HakOMCTBO ¢ IQpoBoil mabopatopuelt 1o Qusmuke. I[Ipumepsr
U3MepeHus] (U3MUECKUX BEJIWYMH TPH TOMOIIM KOMITBIOTEPHBIX
JIaTYUKOB.

Yyactue B JHMCKYCCMM O pPONU  (U3WYECKOH TEOopHH

B

(bopMHUpOBaHHH MPEACTABICHUI O (GHU3MYECKOH KapTWHE MHPA,
MecTe (GU3NYecKOol KapTHHBI MUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBCHHO-HAyYHBIX NPEICTaBICHUA o mnpupoae. V3ydeHue
HOHATHH «THIOTE3a», «(PU3NUSCKUIT 3aKOH», «DU3HIECKAS TCOPHUSD».
PaccmoTpeHre rpaHUIl NPUMEHHMOCTH (DU3MYECKUX 3aKOHOB.
CpaBHeHHE U3MEpeHUI (HU3NYECKUX BENUYMH MPH ITOMOLIH
aHAJIOTOBBIX M IM(POBBIX M3MEPUTEIBHBIX MPHOOPOB, HAIIPHMED,
Ipyu U3MEPECHHUU CHUJIbI TOKAa W HAIPSIKCHUA B LCIHA MOCTOAHHOTO
TOKa IIpd NOMOLIMW aHaJOTOBBIX H I_II/I(i)pOBbIX N3MEPUTCIIbHBIX
npudopoB. OcBoeHne crioco00B OLIEHKH MOTPEIHOCTEH U3MEPESHUI.
OcBoeHHE OCHOBHBIX IPHUEMOB paboThI ¢ 1M(POBOIt 1aboparopueit
no ¢usuke, HapUMep, NPH U3MEPEHUN (PU3NUECKUX BEJINYUH TPH

MNOMOIIU KOMITBIOTCPHBIX NJATYHUKOB

Paznea 2. MexaHuka.

2.1

Kunematnka

2/2

Mexanunueckoe JBUXCHUC. OTHOCHUTEILHOCTD MEXaHHYCCKOI'O
nemkennst. CucteMa OTCU€eTa.

IIpsimast u oOpaTHas 3a1a4M MEXaHUKU. Paanyc-BekTop MaTepHaIbHOM
TOYKH, €ro TPOeKIHUH Ha OCH CHCTeMBbl KOOpAMHAT. TpaekTopus.
[lepemerienue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MAaTepHalbHOM TOUYKM, MX MNPOEKIUU HAa OCU CHCTEMBI
koopauHaT. CrloXeHHe NepeMeIleHUH U CII0XKEHHE CKOpOCTeH.
PaBHOMepHOE ¥ PpaBHOYCKOPEHHOE MNpPSIMOIMHEHHOE JABHXKEHHUE.
3aBUCUMOCTb KOOPAHMHAT, CKOPOCTHU, YCKOPEHHUS U ITyTH MaTepHaabHOMN
TOYKHM OT BpeMeHM M X rpaduku. CBoOogHOE NajeHUE. Y CKOpPEHHUE
cBoOosHOTO TaneHus. J[BmkeHWe Tena, OpOIIEHHOTrO IOJA YITIOM K
TOPH30HTY. 3aBHCHMOCTh KOOPAMHAT, CKOPOCTH W YCKOPEHHUS

IIpoBeieHuE KOCBEHHBIX U3MEPEHUI MTHOBEHHOU CKOPOCTU U
YCKOpPEHHMs TeJa, B TOM YHCJIe YCKOPEHUsI CBOOOIHOTO TaJeHus,

MPOBEJICHUE UCCIIC0BAHNUS 3aBUCUMOCTEH MEKTy DU3NUECKIMHU
BeJIMYMHAMHU (IIyTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JBIDKEHUH,
nepuo/a ooparmieHust KOHMYECKOro MasTHUKA OT €r0 MapaMeTpoB)
U ONBITOB MO MPOBEPKE NPEAIOKEHHON THIOTE3bI IPU U3YUEHUU
PaBHOYCKOPEHHOIO IPSMOJIUHENHOTO ABWKEHHUS, IBUKEHUS Tela,
OpOIIEHHOT0 TOPU3OHTAIIBHO, ABM)KEHHS TeJa 10 OKPY>KHOCTH C
MOCTOSTHHOH 110 MOJTYJIIO CKOPOCThI0. OnpeiesnieHne abCoMOTHBIX U
OTHOCHTEJIFHBIX IIOTPEUIHOCTEH U3MEPEHUH (PU3MUECKUX BEINYHH.

Onenka rpanun norpemsoctei. 3ydenue Mojienu cUCTEMBI
0TCuéTa, CpaBHEHUE IIyTEHl, TPACKTOPHIl, CKOPOCTEHN IBUIKEHUS
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MaTepuagbHOi TOYKM OT BpeMeHM u ux rpaduku. KpusonmueitHoe
JBIDKeHUE. J[BIkeHHEe MaTepraIbHONW TOUKH 110 OKPYXKHOCTH. YTIIOBas
M JMHeWHas  ckopocTth. Ilepmox u  dacrora  oOparieHus.
LentpocrpemurensHoe (HOpMaJIbHOE), KacaTelnbHOE (TaHTeHINAIBLHOE)
Y MIOJIHOE YCKOPEHNE MaTePHAIEHON TOYKH.

TexHHYecKHe yCcTpOICTBA U TEXHOJIOTHYECKHUE MIPOLECCH: CIIHIOMETP,
IBIKCHHE CHAPANOB, LICTHBIE, IECTepEeHYaThIe ¥ PEMEHHBIC ITepeIadH,
CKOpPOCTHBIE JIN(THI.

JemoHcTpanuu.
Mopnens  cHCTeMBI  OTCYeTa, JILUIIOCTPAINS  KHHEMATHYECKHX
XapakTepucTUK JABwKeHus. CnocoObl HCCNeIOoBaHUs ABMKEHUH.

WnmrocTpanust npefeapHOro Inepexoja U HM3MEpeHHe MIHOBEHHOM
ckopoctd.  IlpeoOpa3soBaHue  JIBIKEHMH € HCIIOIBb30BAHHEM
MexaHu3MoB. [lafieHne Ten B BO3yXe U B pa3peKeHHOM MPOCTPaHCTBE.
HaGumonenue nByKeHUs Tea, OPOIIEHHOTO MOJ| YIJIOM K TOPU30HTY U
TOpH30HTaNbHO. HampaBneHue CKOPOCTM HpH  JABWXKEHHUH IO
okpyxHOcTH. [IpeoOpazoBaHue YIJIOBOW CKOPOCTH B pPEIYKTOPE.
CpaBHeHUE MyTeH, TPACKTOPUN, CKOPOCTEH ABMIKEHHS OAHOIO U TOTO
K€ TeJla B Pa3HBIX CHCTEMax OTcUeTa

OJIHOTO U TOTO %€ TeJa B pa3HbIX CUCTEMax oTcuéTra. AHanu3
Pa3HBIX CIIOCOOOB MCCIIEIOBAHUS ABHKEHHH.

PaccmoTpenue npeaensHOro nepexojia U u3MepeHne MrHOBEHHO
ckopocTy. MozenupoBanue mpeoOpa3oBaHus ABHKEHHH C
UCTIONB30BaHUEM MEXaHU3MOB, H3yUeHUE

peoOpa30BaHMs YTIIOBOH CKOPOCTH B PEAYKTODE.

AHanu3 HanpaBIeHUS] CKOPOCTH IPH ABMKECHUH MO OKPY>KHOCTH.
Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 3alaHHOM U HESBHO 3aaHHOMN
(U3UIECKOI MOIENBIO C

HCTIONIb30BAaHHEM OCHOBHBIX 3aKOHOB 1 (DOPMYJT KHHEMATHKH.
Pemenne ka4ecTBEHHBIX 33/1a4, TPEOYIOMINX IPUMEHEHUs 3HAHUN
[0 KUHEMAaTHUKe.

OOBsACHEeHHE YCTPOICTBA U MPUHIUIA ASHCTBUS CIIUAOMETPA,
LEMHBIX, MIeCTepEHYAThIX U PEMEHHBIX Iepeay, CKOPOCTHBIX
mudTOB.

OO0BscHeHHE IBWXKEHUS CHapsAA0B. OnpeseneHue yciaoBuit
MPUMEHUMOCTH MOJIeNiel (PM3MUIECKHX TET U MPOIIECCOB (SIBICHUN):
MaTepuaabHas TOUKa, pABHOYCKOPEHHOE JABMKEHHE, CBOOOJHOE
naJIcHue.

BermonHeHne y4eOHbBIX 3aJaHN Ha aHAIN3 MEXaHHYECKUX
MPOLIECCOB (SBJICHUI) C NCTIOJIF30BAHIEM OCHOBHBIX MOJIOXKEHHH U
3aKOHOB KHHEMAaTHKH: OTHOCHTEIHHOCTh MEXaHHIECKOTO
JIBIDKEHUS, (POPMYJIbI KHHEMATHKU PABHOYCKOPEHHOTO JBHIKCHUS,
npeobpa3oBanust ["anmuiest 1151 CKOPOCTH M TEPEMEIIICHNUS.
Hcnonp3oBanue [T-TexHomoruii mpu paboTte ¢ TOMOITHUTEIHHBIMH
MCTOYHHMKaMH MH(OpMALIUK 110 TEMe, MX KPUTHUECKHI aHAIIU3 U
OIIEHKA JIOCTOBEPHOCTH.

JlabopaTopHbIe 3aHATHS

3.

W3yueHne HEpaBHOMEPHOTO JABWKCHHMS C IENIBIO  OIpEae/ICHHS
MI'HOBEHHOH CKOpOCTH. M3MepeHue yCKOpeHMs IpU NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM  JABIDKEHMHM  II0  HAKJIOHHOM  IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM
IBIDKEHUH.  V3MepeHHe  yCKOpeHHs  CBOOOJHOIO  MaJCHUS
(pexoMeHJ0BaHO HCIOIb30BaHue U poBoii 1aboparopun). M3yueHue
JBIDKCHUS TeJa, OpOLIEHHOro ropu3oHTalnbHO. [IpoBepka rumoress! o
IpAMOM MPONOPLUOHATBHOMN 3aBUCUMOCTH MEX]y JATbHOCTBIO MOJIETa
U HauyalbHOM CKOPOCTBIO Tena. M3ydyeHue [ABMXKEHHS TeNa IO
OKPY>KHOCTH C HOCTOSSHHO! IO MOJYJIO CKOPOCTBIO.

HccnenoBanue 3aBHCHMOCTH IiepHojia OOpamieHus: KOHHYECKOTO
MasiTHHKA OT €T0 MapaMeTpOB.

2.2

JnuHamuka.

6/2/2

Ypox
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IIepseiit 3axon HetoTona. MHepuuanbuble cucteMsl oTcuera. [Ipunnun
oTHOcuTenbHOCTH ["anunes. HenHnepuuanpHble CUCTEMBI OTCUETA
(ompenenenue, mpumepsl). Macca Tena. Cuna. [IpuHimn
cynepno3uuuu cui. Bropoi 3akoH HeroToHa 111 MaTepuaibHON
ToukH. Tperuit 3akoH HploTOHA JJIsI MaTepUAIbHBIX TOUEK.
TexHu4YeCcKue yCTpOHCTBA U TEXHOJOTMYECKUE MTPOLIECCHI:
MOALINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.
HemoHcTpanuu.

HabmoneHne nBMXEHUS T B HHEPIIUATBHBIX W HEWHEPIIHATBHBIX
cuctemax orcyeta. [IpuHuun otHocuTenbHOCTH. KaueHue nByx
UWJIMHIPOB WM IAPOB Pa3HONU MACChI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTENIbHO HEMHEPIUAIbHOM cucTeMbl oTcueta. CpaBHEHHE
PaBHOJICHCTBYIOIIEH MPIIIOKEHHBIX K TEIY CHJI C TIPOU3BEICHUEM
MAaccChI TeJIa Ha er0 YCKOpPEeHHE B HHEPLIUAIbHONW CUCTEME OTCUETa.
PaBeHCTBO cHl, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEll.
N3mepenue macc 1o B3auMOIEHCTBHIO.

3aKOH BCEMHPHOTO TATOTCHUS. DKBHBAJICHTHOCTH TPABUTAIIOHHON U
WHEpTHOH Macchl. Criia TSDKECTH. 3aBHCUMOCTh YCKOPEHUS CBOOOIHOTO
TaJICHUS OT BEICOTHI HAJT IOBEPXHOCTHIO IIAHETHI U OT TeorpaduaecKoit
MIMPOTHL. JIBIKeHne HEOSCHBIX Tel M UX CIIyTHUKOB. 3akoHbl Keriepa.
ITepBas kocmuueckass ckopocth. Cuna ympyroctu. 3akoH ['yka. Bec
Tena. Bec Tenma, mBmxkymerocs ¢ yckopeHuem. Cuna Tpenus. Cyxoe
TpCHHUC. Cuia TPCHUSA CKOJIBKCHUA W CWJla TpPCHUSA  IIOKOA.
Koadduruent tperns. Cusia CONMPOTUBIICHUS NPU IBUKCHUU Tela B
JKUJIKOCTH WJIM Ta3e, ee 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIILHOTO
JIBIDKCHUSL.

TexHuueckne  yCTpoWcTBA W TEXHOJOTHYECKHE
TIOIINITHAUKH, IBIKCHHE UCKYCCTBEHHBIX CITyTHUKOB.
JemoHcTpanuu.

Hesecomocts. Bec Tenma nmpu yckopeHHOM TOIbeMe U MTAJACHUH.
LlenTpoOesxHbIe MexaHn3Mbl. CpaBHEHHE CHJI TPEHHUS TTOKOS1, KAYCHHsI
1 CKOJIbXKCHUS.

MMPOLECChI:

Jasnenne. 'mapocratudeckoe nasienue. Cuiaa Apxumena.
TexHnueckue  ycTpoWCTBa M TEXHOJIOTHUECKHE
MOIIMITHUKH, JIBH)KEHHE UCKYCCTBEHHBIX CITyTHHUKOB.

IMPOUECChI:

[IpoBeneHue KOCBEHHBIX U3MEPEHUI paBHOACHCTBYIOLIECH CUIT U
KO3 PHIIUEHTA TPEHUSI CKOJIbXKCHHUS, IPOBEJCHUE HCCIICIOBAHUS
3aBHCUMOCTEH (PU3NIECKHUX BEIMYUH (CHII YIIPYTOCTH,
BO3HHUKAIOIINX B IPYKHHE U PE3MHOBOM 00pasIle, OT UX
Je(opMaIuu) U OMBITOB MO MPOBEPKE MPEJIOKCHHOM FHITOTE3bI
TIpH U3yUYCHHUH JBIKCHHSA OpYyCKa IO HAKIIOHHOH IIOCKOCTH,
JIBIDKEHUS CHCTEMBI CBSI3aHHBIX T, Je(OpMaIlii Tel.
OnpenencHue a0COMIOTHBIX U OTHOCHTEIBHBIX TOTPEIHOCTEH
MU3MEPEHUI PU3MYCCKIX BETUYHH.

OreHka rpaHuIl norpemuocteit. VcciegoBanme ABIKCHUS
CHCTEMBI Tell, CBI3aHHBIX HUTBIO, IEPEKUHYTOH depe3 JIETKIi
0JIOK, JIBMDKEHHSI OpyCKa M0 HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 PHUIINESHTOM TPEHUS, TBUKCHUS TPpy3a Ha BaIy C TPCHUEM.
Habnromenue qBMKEeHUS Te B MHEPIIHATIBHBIX U HEWHEPIIHAIBHBIX
cUCTeMax OTCU€Ta, HapHUMep, Ka4eHUs ABYX IIMINHIPOB WK
IapoB pa3HON MAacChl C OJJUHAKOBBIM YCKOPEHUEM OTHOCUTEIHHO
HEHMHEPIHATBHON CHCTEMBI OTCUETA.

N3yuenne 1eHTpoOEKHBIX MEXaHU3MOB. CpaBHEHUE CUJT TPEHUS
MOKOsI, KaueHUs ¥ CKOJIbKeHHsl. PerieHe pacuéTHBIX 3aj1a4 ¢ SIBHO
3aJJaHHOM W HESABHO 3aJaHHOH (PH3MUECKON MOJIEIBIO C
HCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (DOPMYII KHHEMATHKH H
JIMHAMUKY. Pelienne kadyecTBeHHBIX 3a/1a4, TPEOYIonX
MIPUMEHCHHUS 3HAHUIA TI0 KHHEMATHKE ¥ JTUHAMHUKE.

OOBsCHEHHE YCTPOICTBA U MPHUHITAIA ACHCTBUS ITOAIIHITHAKOB.
OO0bsiCHEHHE JBUKESHHS HCKYCCTBEHHBIX CITyTHHUKOB.
OrnpenesneHue yCIOBUH NPUMEHUMOCTH MOIeTiel (PU3NIECKUX Te
U TIPOLIECCOB (SIBIICHUI): HHEPIUAIbHAS CHCTEMa OTCUETA,
MaTepHalibHas TOUKa, aOCONFOTHO yrpyrast [eopMartus.
BrimonHeHe yueOHBIX 3a/IaHUI HA aHATIH3 MEXaHUIEeCKHUX
TIPOIIECCOB (SBJICHUI) C HCIIONB30BaHUEM OCHOBHBIX ITOJIOKESHUH U
3aKOHOB JWHAMUKH: TpH 3aKoHa HpI0TOHA, MpHHIUT
OTHOCUTENILHOCTH ["anunJiest, 3aKk0OH BCeMHUPHOTO TAroTeHus. PaboTa
B Ipynmax npu 00CykJIEHUU BOTIPOCOB MEXIPEIMETHOTO
XapakTepa (HampuMmep, 1o Teme «J[BrmkeHue B mpupoze»)

HpaKTI/I‘IGCKI/IC 3aHATHA

7.

HpOBepI/ITL THUIIOTE3bI O HE3aBUCUMOCTU BPEMEHHU IBUIKCHUSA 6py01<a no
HaKJOHHOH IJTIOCKOCTH Ha 3a1aHHOC paCCTOAHUEC OT €T0 MACCHI.

JlaGoparopHble 3aHATHS
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8. W3mepenne paBHOJEHCTBYIOWIEH CHII TPH ABMYKEHUH OpycKa 110
HaKJIOHHOH utockocTu. VccienoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH,
BO3HUKAIOIIUX B IIPYKUHE U PE3MHOBOM 00paslie, OT ux jAehopMaruy.
W3yueHne NBIKEHUS] CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON
yepes sierkuii 611ok. Vizamepenne koadurpeHTa TpeHust o BeTUYUHE
yraoBoro kodddrmuenta 3apucumocta FTP(N).
HccrnenoBanne OBMKEHIS OpycKa IT0 HAKJIOHHOH IIOCKOCTH C
TIepeMEeHHBIM K03(pPpHUIIMEeHTOM TpEeHUSI.
W3yueHne nBIKEHNUS Ipy3a Ha Bally C TPEHHEM.
2.3 | Craruka TBEpAOro 2 Ypok
Tena. 9. A6comoTHO TBepHoe Teno. IlocTymarensHoe W BpamatenbHoe | IIpoBeneHMe MCCIETOBaHMA yCIOBHM paBHOBECHS TBEPIOTO TENA,
IBIDKCHHE TBEPAOro Teida. MOMEHT CHIIBI OTHOCHTEIBHO OCH | MMEIOIIETro OCh BPAIlleHHs; KOHCTPYHPOBAHHUE KPOHIITEHHOB 1
BpameHus. [lnedo cubl. CnojkeHne CHII, NPWIIOKEHHBIX K TBEPAOMY | pacuérT CHI yNpyrocTH; H3ydeHHE yCTOHYNBOCTH TBEPIOTO TEa,
tenmy. LleHTp TsbkecTn Tema. YCIOBHSL paBHOBECHS TBEPAOTO Tela. | MMEIOIIETO IUIOMIab OIOpHl. PerreHne pacuéTHBIX 3a1a4 ¢ SBHO
YcroifunBoe, HeyCTOHUNBOE, Oe3pa3INuHOE PaBHOBECHE. 3aJaHHOI M HESBHO 3aJaHHON (PU3NIECKON MOAEIBIO C
TexHn4ecKre ycTpoHCTBa M TEXHOIOTHUECKHE TIPOLIECCHl: KPOHIITEHH, | MCHOIBb30BAHUEM OCHOBHBIX 3aKOHOB M ()OPMYJI CTATHKH.
CTPOUTENBHBIN KpaH, peleTyaThle KOHCTPYKIINH. Pemienne ka4ecTBEHHBIX 33/1a4, TPEOYIOMINX IPUMEHEHUsI 3HAHUH
JeMoHcTpanuu. 10 CTaTHKE.
VYcnosust paBHOBecusl. Bunbl paBHOBecHs. OO0BsACHEHHE YCTPOMCTBA U MPUHIUIIOB 1eHCTBUS KPOHINITEITHA,
CTPOUTENBHOTO KpaHa, peméT4yaThlX KOHCTpYKIUi. OmnpeneneHue
YCIIOBUI NPUMEHUMOCTH MOJieiel (PU3MYECKUX Tell: aOCOIIOTHO
TBEPAOE TEIIO.
BermonHeHe y4eOHbIX 3aJaHNi Ha aHAJIN3 MEXaHUYECKUX
MPOLIECCOB (SBJICHUH) C NCTIOJIb30BAHIEM OCHOBHBIX ITOJIOXKEHUH U
3aKOHOB CTATHKH: YCIIOBHS PaBHOBECHS TBEPJOTO Tesa
JlabopaTopHbIe 3aHATHS
10. HccnenoBanue ycioBUi paBHOBECHS TBEPIOTO Tela, MMEIOIIETO OCh
BpaIlICHHS.
KoncTpynpoBanne KpOHIITEHHOB M PacyeT CHJI YIPYTOCTH.
W3yueHne ycToOHYMBOCTH TBEPAOTO TEIa, UIMEIONIETO TUIOMIA b OTIOPHI.
2.4 | 3akoHsl coxpanenusi |4/2/2 | Ypox
B MEXAHHKE. 11. M1ty IbC MAaTEPUAIIBHOM TOUKH, CUCTEMBI MATEpHAIIBHBIX TOUeK. [enTp | [IpoBe/ieHre KOCBEHHBIX M3MEPEHUI UMITYJIbCa TENa,
Macc CHCTEMbl MaTepHajbHBIX TO4YeK. TeopeMa O NBIDKCHWUH LEHTpa | KHHETHYECKOW M MOTCHLUAIbHOM SHEPTHH Tella, MOLIHOCTH CHJIbI;
Macc. ViMIrysibe cuiIbl 1 I3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPaHEHHUs | NPOBEJICHHE ONBITOB 110 IPOBEPKE IPEUIOKEHHON TUIIOTE3bl PH
umIyibca. PeakTuBHOE ABHKeHHEe. MOMEHT UMITyJIbCa MAaTepHAIBHON | M3Y4YE€HHH PaBHOYCKOPEHHOT'O NMPSIMOJIMHEHHOTO IBH)KEHHS U
Touku. [IpeacraBieHne O COXpaHEHMHM MOMEHTa WMITyJbca B | B3auMojeicTBus Ten. OnpeneneHne abCoOMOTHBIX U
HEHTPAIBHBIX TOJISX. OTHOCHTEJIbHBIX TIOTPELIHOCTEH N3MEPEHUH (PH3MIECKNX BEJINUHH.
12. PaGoTa CHUIBI HA MaJIOM M Ha KOHEYHOM NepeMeliennn. [paduueckoe | OUEHKa IPanHIL norpemHocteii. [Iposenenue skcnepuMenta no

npencraBieHne paboTel cuibl. MomHocTh cuibl.  KuHetndeckas
SHEpTHUs MaTepHaIbHOI Touku. Teopema 06 N3MEHEHNN KHHETHIECKOI

CPaBHCHMIO U3MEHEHMS UMITYJ1bCA TEJIA ¢ UMITYJIbCOM CHUJIBL,
W3MEHEHHS OTCHIIMAIBHON YHEPT U TPY>KUHBI C PaOOTOH CHITBI
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SHEPruu MaTepuanbHON TOYKU. [loTeHIuanbHble U HENOTEHLIUAIbHbIE
cunbl. [loreHuuanbHas sHeprus. IloTeHUManbHAsE PHEPTHsl YNPYro
Ne(OPMHUPOBAHHON TNPYXKUHBL. [loTeHIMAanbHAs JHEPrUs Tena B
OJIHOPOJHOM TpaBUTALMOHHOM ToJie. [loTeHIanpHas sHeprust Tena B
TPaBUTALIMOHHOM TM0JIE OJHOPOJHOTO Iapa (BHYTPH W BHE Ilapa).
Bropas kocmudeckast cKopocTs. TpeThst kocMudeckas cKkopocTs. CBs3b
paboTHI HEOTEHIHANBHBIX CHJI C U3MEHEHHEM MEXaHHIECKOW YHEPTUH
CHCTEMBI TeJl. 3aKOH COXPAaHCHUS MEXaHWYeCKOH PHepruu. YIpyrue u
HEyNnpyrue CTOJKHOBEHMs. YpaBHeHHEe bepHymnu 1y wuaeanbHOMR
JKUJKOCTH KaK CIIEACTBHE 3aKOHA COXPAHEHUSI MEXAaHUYECKOM SHEPTUU.
TexHu4yeckue yCcTpOHWCTBA M TEXHOJOTHUECKHE MPOLECCHI: TBUKECHHE
pakeT, BOJOMET, KOMEp, MPYKUHHBIA MUCTOJICT, THPOCKOI, (PUTypHOE
KaTaHue Ha KOHbKaX.

JemoHcTpanyu.

3aK0oH COXpaHEHHsI UMITylibca. PeakTuBHOE JBMKeHHe. M3MmepeHue
MOIITHOCTH CHJIbL. VI3MEHEeHHEe SHEPTUH Tejia MPH COBEPIICHUU PaOOTHI.
B3aumHble npeBpallileHuss KUHETUYECKOM M NOTEHUUANbHOW 3HEPTUil
MIpU JEHCTBUU HA TEJIO CUJIBI TSDKECTU M CHJIbI ynpyroctu. CoxpaHeHue
SHEPTHUU IPU CBOOOTHOM ITaICHUN.

TpEHHUSL.

UccnenoBanue coxpaHeHHs! UMITyJIbCca IPH YIPYToM
B3aUMO/JICHICTBHUM, COXPAHCHUS SHEPTHU TIPU CBOOOTHOM IMAJCHUH.
OmnpenencHue padOTHI CHIIBI TPEHUS MPU ABMKCHHUHU TeJa Mo
HAaKJIOHHOH TIJIOCKOCTH.

Habnronenune n 00bsCHEHIE PEaKTUBHOTO JIBHKCHHUS.

Pemenne pacuéTHbIX 3a7a4 ¢ IBHO 3aJJaHHOM U HESBHO 3aJJaHHOMN
(U3NIECKO MOJIENBIO C HCIIOIF30BAHAEM OCHOBHBIX 3aKOHOB U
(bopMyTT MEXaHUKH.

Pemrenne xauecTBEHHBIX 3a/1a4, TPEOYIOMNX IPUMEHECHHS 3HAHINA
110 MEXaHHUKE.

OO0OBsCHCHHE TIPUHIIAIIOB CHCTBUSA BOJOMETA, KOTIEpa,
MPY>KUHHOTO MHCTOJIeTa, TUpocKomna. OObICHEHHE ABIKCHHUS
pakeT, GUrypHOro KaTaHus Ha KOHbKax. ONpeeieHue yCIoBHiA
MPUMEHUMOCTH MoJielicii (U3MUYECKIX Te U IPOIECCOB (SBJICHUM):
a0COJIFOTHO YIpyroe 1 abCONIOTHO HEYNPYToe CTOJIKHOBEHHSI.
BrimonHeHe yueOHBIX 3a1aHUI HA aHATH3 MEXaHUIEeCKAX
TIPOIIECCOB (SBJICHUI) C HCIIOIB30BAaHUEM 3aKOHOB COXPAHCHUS B
MEXaHHUKe: 3aKOHBI COXPAaHCHHUS UMITYJIbCA 1 MEXaHUIECKOH
SHEPTUH, CBA3b PAOOTHI CHIIBI ¢ U3MEHEHUEM MEXaHUIeCKOM
SHEPTHH Tea.

Hcnonp3oBanue [T-TexHOMOTHIA TIPH pabOTE € TOTIONHATESIEHBIMU
HCTOYHUKAMHU HH()OPMAIIMH 110 TeME, X KPUTUUCCKUHN aHATH3 U
OIICHKA JIOCTOBEPHOCTH.

IIpakTueckue 3aHATUSA

13.

CpaBHUBAaTh HW3MEHEHMS HMITyJbca Tella C HMITyJIbCOM CHIIBIL.
CpaBHeHHE U3MEHEHHUS NOTESHIIMAIGHONW YHEPTHH MIPYKUHBI ¢ paboTol
CHJIBI TPEHHUSL.

JlabopaTopHbIe 3aHATHS

14.

H3mMmepenne uMiysca Tena 1o TOPMO3HOMY IyTH.

W3mepenne cubl TSITH, CKOPOCTH MOJIEITH 3JIEKTPOMOOMIISI U MOILITHOCTH
CHUJIBI TATH.

HccnenoBanne coxpaHeHHs IMITyIbCa IIPH YIIPYTOM B3aUMOJIEHICTBUN.
M3mepeHne KUHETHYECKOM 3HEPruyM Tejla II0 TOPMO3HOMY IIyTH.
Onpenenenne pabOTHI CHIIBI TPEHUS P JBIKEHHIH TeJa 10 HAKIOHHOM
TUIOCKOCTH.

Paznen 3. Mousekyasipaasi pu3uka u TepMOAUHAMHKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-

6/2

Ypox

15.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIsipHO-KnHeTndeckoil Teopun (MKT),
ux omnslTHOe oOocHoBaHMe. Jluddysus. bpoyHOBckoe aBHKEHHe.

[IpoBenenue n3mMepeHuit mapamMeTpoB rasa, MpoBeAcHUe
HCCIIeTOBAaHUN 3aBUCUMOCTEN (PU3NIECKUX BEITMYUH U OIBITOB 110
MIPOBEPKE MPEIOKECHHOM IUITOTE3B! IPH H3YIEHUH YCTaHOBICHHS
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KHHETHYECKOM
TEOPUH

XapakTep MBUKCHUS M B3aMMOJICHCTBHS YacCTHIl BeriecTBa. Monenun
CTPOCHUS Ta30B, XKHUIKOCTEH M TBEPIBIX TEl U OOBACHCHUE CBOMCTB
BEIIECTBA HA OCHOBE JITHX Mojesieii. Macca W pasMepbl MOJCKYI
(aromoB). Konnuectro BerectBa. [locrostHHas ABOraapo.
TexHUUECKUE YCTPOHCTBA U TEXHOJIOTHUCCKUE MPOIIECCHI: TEPMOMETP,
6apomerp, MoyYeHHEe HAHOMATEPHATIOB.

JemoncTpanuu.

Mogenu [IBWKCHHS 4YacTHI[ BelecTBa. Mojelb OpOyHOBCKOTO
JBIDKCHUS. BHICOPONMK € 3amKChl0  PEANbHOr0 OpPOYHOBCKOTO
nerkeHus. Tuddys3us KuakocTeh.

16. [Ixana Ttemneparyp Lenscus. Monenb uaealbHOTO raza B
MOJICKYJISIPHO-KUHETHYECKOH TEOpPHM: 4YaCTHUIBl Ta3a JBHXKYTCA
XAO0TUYECKHU U HE B3aUMOJIEHCTBYIOT APYT C APYTOM.

TexHIMUECKHE YCTPOHCTBA U TEXHOJIOTHUECKUE MPOIECCHI: TEPMOMETP,
OapoMeTp, oTydeHIe HaHOMAaTEePHAJIOB.
JemoncTpanuu.
Mogens onbita lllTepHa. [TpuTsxeHne MOIEKyI.
17. VYpaBuenune MenaeneeBa-Kianeiipona. AOconioTHas TemrepaTrypa

(mxkana temneparyp KenbBuna). 3akon JlampTona. M3omporeccsl B
H/IeaJbHOM ra3e ¢ IOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ paduueckoe
MpeJICTaBJICHUE HU30TPOIECCOB: M30TepMa, H30Xopa, mzodapa. CBs3b
MEXIy  JaBJ€HMEM M  CpedHell  KMHETHYEeCKOHM  SHeprueit
MOCTYNATEIFHOTO TEIUIOBOTO JBIDKEHUS MOJEKYJ HIealbHOIO ras3a
(ocHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHE THYECKON TEOpHUH
HJIEAJIBHOTO rasa). CBs3b a0CcoII0THOM TeMIepaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEH KHHETHYECKOW 3HEeprueit
MOCTYTIATEFHOTO TEIIOBOTO JBIDKEHHUS €€ YACTHII.

TexHUYECKUE YCTPOHCTBA U TEXHOJIOTHUECKUE MPOIECCHI: TEPMOMETP,
GapomeTp, oayYeHHe HAHOMATEPUAIIOB.

JeMoHcTpanuu.

Mopenu KpuCTAITMYECKHX pemieTok. HaOmonenue W ucciaenoBaHue
M30MPOIECCOB.

TEIJIOBOTO PaBHOBECHS M M30IPOLIECCOB B Ta3ax.
OmnpeneneHne abCOMIOTHBIX U OTHOCUTEIBHBIX MTOIPEITHOCTEH
n3MepeHuit pusnueckux BennuyrH. OleHKa rpaHmIl TOTPEIIHOCTEH.
OKcnepuMeHTaNbHast IPOBEPKa YPaBHEHUSI COCTOSHUSI W/I€AIIBHOTO
raza. Mlzyuenne MoJieneii: ABHKEHHS YaCTHI] BELIECTBA,
OpoyHOBCKOTO IBIKEHUS, onbITa llITepHa, KpHCTAITHYECKIX
pEeETOK.

Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 3alaHHOM U HESBHO 3aaHHOMN
(U3NIECKON MOJICNBIO C HCIOITF30BAHAEM OCHOBHBIX 3aKOHOB U
(bopMys MONeKyIISIpHOH (u3uKH. PereHne KkauecTBeHHBIX 3a/1a4,
TpeOYIONNX IPUMEHEHHUS 3HAHAN 110 MOJIEKYJISIPHOH (hH3HKe.
OOBsCHEHHE YCTPOICTBA M MIPHUHITAIIA ISHCTBHUSI TEPMOMETPA,
6apomeTpa. OObsCHEHUE MTOTYUYEHHS] HAHOMATEPUATIOB.
OnpezencHue YCIOBUI IPUMEHUMOCTH MOJIeNIeH (PU3HYSCKUX TeI
1 TIPOLIECCOB (SIBIICHMIA): MOAETICH Ta3a, )KUAKOCTH U TBEPHOTO
(KpHuCTaJTMYECKOT0) TeJa, UealbHOIo Ta3a.

BrimonHenne yueOHbIX 3a1aHUI Ha aHAJIN3 TETJIOBBIX IPOILIECCOB
(sBNEHUI) ¢ UCHONIB30BaHNEM OCHOBHBIX MojioxkeHuit MKT u
3aKOHOB MOJICKYJISIPHON (DPU3UKHU: CBSI3b NABJICHUS HICATFHOTO Ta3a
CO cpeqHel KWHETHIEeCKOH SHepTrHell TeIUIOBOTO ABIKEHUS U
KOHIICHTPAIHEH €r0 MOJICKYJI, CBSI3b TEMIIEPATyPHI BEIIECTBA CO
cpeqHel KWHEeTHIECKOH SHEpTHel TeII0BOTO JBIKEHHS €ro
YaCTHUI, CBA3b JAaBICHHS UICATHHOTO Ta3a C KOHICHTpamuei
MOJIEKYJI M €T0 TeMIepaTypoli, ypaBHeHne MeHaeneeBa—
Knaneiipona

JlaGopaTopHbIe 3aHATHA

18.

HccnenoBanue mporecca yCTaHOBJIEHUS TEIUIOBOIO PaBHOBECUS IPU
TEMII000MEHe MEeX Ty TOpsTueit ¥ XOJIOTHOM BOJIOM.

WzyueHne n3oTepMUUecKoro npomuecca (peKOMEHI0BaHO
UCIIOJIb30BaHKE U(PPOBOI Ja00OpaTOPHN).

M3yuenune n30XOpHOTo Ipoliecca.

Nzyuenue n3obapHOTO IMporiecca.

IIpoBepka ypaBHEHHS COCTOSHUSI.
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3.2

TepmoauHamuka.
TemnaoBble MaIINHEL.

4/2

Ypok

19. Tepmomuaamudeckas (T[I) cuctema. 3ajmaHue BHENTHHX YCIOBHH i | V3MepeHune yaenpHOM TEITOEMKOCTH PAa3HBIX BEIIECTB, UX
TEPMOJAMHAMHUYECKOM CUCTEMBI. BHEIIHNE ¥ BHYTPEHHUE MAPAMETPBL. | cpaBHEHHUE, IPOBEAECHHE UCCIIEN0BAHNIM 3aBUCUMOCTEN
HapaMeTpLI TepMOI[PIHaMPI‘-IeCKOﬁ CUCTEMBI KaK CpEOHUE 3HAYCHUA (1)I/I3I/I‘ICCKI/IX BEJIMYMH U OIBITOB I10 IPOBEPKE HpeﬂHO)KeHHOﬁ
BEJIMYMH, OTIICHIBAONINX €€ COCTOAHHE Ha MUKPOCKOIHYECKOM YPOBHE. | ryroTesl Ipi U3y 4eHHH IPOLECCOB TEII00OMEHa U aTiabaTHOro
HyneBoe nawano TEPMOJMHAMHUKH. CaMonpou3BoJbHas pelakcalus npotecca. OnpeeseHie abCOMOTHBIX H OTHOCHTETBHBIX
TEPMOJIMHAMUYECKOH CHCTEMbl K TEIIOBOMY PaBHOBECHIO. Mogens | OTpEIIHOCTEH H3MepeHHil PH3MUeCKX BeTHumH. ONCHKA IPAHHIL
WJeallbHOTO Ta3a B TEPMOJAUHAMUKE - CUCTEMa YpaBHEHH: ypaBHEHHE N
MengeneeBa-Knaneiipona u BbeIpakeHHE JUIsi BHYTPEHHEW SHEPTHUU. norpetuHocteit. Msyucine B3an,MOCBH3H HepriH
VYcnoBus NpUMEHUMOCTH STOM MOJENH: HU3Kasl KOHIIEHTPAIUS YacTHll, Me)KMOHeKUyMp HOTO B3aUMONCHCTBHA 1 TeMrUIep aTypel KHUTICHIA
BBICOKHE TeMIepaTypsl. BbipakeHne sis BHyTpeHHeil oweprum | KHAKOCTEH. Nzyuenue TE?HJIOBLIX JIBUTaTeNeN C UCIOJIb30BAHUEM
OITHOATOMHOTO HJealbHOTo ra3a. KBasucraTiueckue u HectaTmueckue | KOMIBIOTEPHBIX MOJCICH.
mporecchl. DNeMeHTapHas paboTa B TepMOAMHAMEKe. Borancienne | HCCIEI0BaHUE Pa3HBIX CIoCO0O0B M3MEHEHNS BHY TPCHHEH
pa60TH 110 rpa(bp[[(y rporecca Ha pV-,Z[I/IanaMMe. Tenﬂonepeﬂaqa Kak | OHCPIuH. Pemenue paC‘IéTHHX 3a4a4 C ABHO SaHaHHOﬁ " HESIBHO
Crnoco® M3MEHEHHMs BHYTPEHHEH OHEPIMHM TEPMOIMHAMUYECKOM | 3aJaHHOHN (DH3UUECKOH MOJENIBIO
cucTeMbl 0e3 coBepmieHust paboTel. KoHBEKIHMs, TEIIONPOBOAHOCTD, | C MCIOIb30BAHHEM OCHOBHBIX 3aKOHOB M (DOPMYJT MOJIEKYJISIPHO#M
uziydenre. KonnyectBo TerioTsl. TeroeMKoCTh Tena. YenbHas U | (U3HKM M TEPMOAUHAMHKH.
MOJIIpHAsl TEIIOEMKOCTH BellecTBA. YpaBHeHMe Maliepa. Y1enbHas | Pemenne kauecTBEHHBIX 3a/ad, TPEOYIOMMX IPUMEHEHHMS 3HAHMIA
TEIJIOTa CrOpaHWs TOIUIMBA. Pacuer KonM4ecTBa TEIIIOTHI MPHU | 1o MOJIEKYJIPHOH (PH3HKeE U TePMOIUHAMUKE.
renonepentae. [onarie 06 annabariom npouecce. OOBsICHEHNE YCTPOWCTBA M PUHIIHIIA SHCTBIS XOJIOIMIHHAKA,
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI: o

N .. | KOHAUIIMOHEPa, TU3EIBHOTO U KapOIOpaTOPHOTO JIBUATATENECH,

XOJIOJWIbHUK, KOHIUIIMOHEp, JH3CIbHBIA H  KapOIOpaTOpHbBIH N
IBUTATEIN, apoBas TYpOWHA, MOydYeHHE CBEPXHU3KHUX TEMIIEPaTyp, HapoBoit TYpOUHI.
yTWIM3aUKg "TEIUIOBBIX" OTXOJOB C HCIHOJb30BAHUEM TEILUIOBOTO O6BACHEHNE NONYICHAA CBEPXHHSKUX TEMICDATYD, YTHIH3AIMH
Hacoca, YTHIM3ALHMA OHOOPTaHHYECKOro TOIMBA uiA BhIpaborku | «TEIVIOBBIX» OTXOOB € HCIOIB30BAHNEM TEIIOBOTO Hacoca,
"TeIIOBOI" 1 2JEKTPOSHEPIHHL. YTHIH3AIUHA OMOOPTraHMYESCKOTO TOIUIABA JIJIsl BRIPAOOTKU
JleMOHCTpaIuH. «TETTIOBOW» U JIEKTPOIHEPTHH.
WN3MeHeHue TEMIIEpaTyphl  IIpH a,I[Ha6aTH‘ieCI(OM pacmpeHuu. Brimonnenue y‘IC6HLIX 3aI[aHI/H71 Ha aHaJIW3 TCIUIOBBIX ITPOLUECCOB
Bosaymisoe oranBo. CpaBHEHHE YC/IBHBIX TEIUIOEMKOCTEH BelIecTB. | (SBICHHMIA) C UCIONB30BaHUEM OCHOBHEIX NooxeHnit MKT u
CniocoObl U3MEHEHHS BHYTPEHHEH YHEPTUH 3aKOHOB MOJICKYJISIPHOU (PU3UKH M TEPMOTUHAMUKU: TICPBBINA 3aKOH

20. Buytpennsas sHeprusa. KommuecTBo TemiaoTsl M paboTa Kak Mepsl | TCPMOAMHAMMKH, 3aKOH COXpaHCHUS SHCPIUH B TCIJIOBBIX

W3MEHCHHSl BHYTPCHHEH OSHEPrHH TEPMOIWHAMHYCCKOH CHCTEMBI.
Bropoii 3ak0H TepMOIMHAMHUKH JUII PAaBHOBECHBIX IPOIIECCOB: Yepe3
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOAMHAMHUUYECKOH CUCTEMBI
NPOXOIMT €IMHCTBeHHas ajanabarta. AOCONIOTHas TeMmeparypa.
Bropoil 3akoH TepMOAMHAMHMKM JUIl HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO TepesiaTh TEIUIOTY OT OoJiee XOJIOIHOTO Teia K Ooee
Harperomy 6e3 kommeHcanuu (Kiaysuyc). Heo6paTiMocTs mpupoHBIX
nporeccoB. MakcumanbHoe 3Hauenue KIIJ[. [uxkn  Kapho.
DKOJIOTHYECKAE ACIEKTHI HCIOIL30BAHUS TEIUIOBBIX JlBPIFaTeJ'leﬁ.
TeroBoe 3arps3HeHNE OKPYKAIOUIEH Cpeibl.

nporeccax. Mcmons3zoBanne IT-TexHONMOTHI TIpH paboTe ¢
JIOTIOTHUTEIbHBIMHA HCTOYHUKAMHU HH(POPMAIUU TI0 TeMe, UX
KPUTHYIECKHUN aHAJIN3 U OIIEHKA JOCTOBEPHOCTH.

AHanu3 ¥ olleHKa NOCIEICTBUH UCTIONb30BaHUs TEMIOBBIX
JIBUTATENIeH U TEMIOBOTO 3arps3HEHUS OKPYKAIOLIEH cpebl C
MO3UIMH 3KOJIOTHYECKOH 0€3011aCHOCTH; MPEICTaBICHUN O
PaIMoHAIFHOM MPHPOIONIOIF30BAaHNH (B ITPOIEcce TOATOTOBKH
COOOIIeHNH, BBITIOTHEHUH IPYITOBBIX IPOEKTOB)
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TexHuyeckue  yCTpoHiCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
XOJIOJWIbHUK, KOHIUIIMOHED, [JHU3CIbHBIH H  KapOIOpaTOpHBII
JIBUTATEIIH, TIapOBasi TYpOUHA, MOJNyuYCHHE CBEPXHU3KHUX TEMIICPATyp,
yTHIKN3alusg "TerUIoBbIX" OTXOJOB C HCIHOJb30BAaHUEM TEIUIOBOTO
HAcoca, YTWIM3aIUs OHOOPTaHWYECKOTO TOIUIMBA JJIs BBIPAOOTKHU
""TeTIOBOI" M 3JIEKTPOIHEPTHH.
JemoncTpanuu.

HccrnenoBanme aamabaTHOTO TIpoIecca.

TCIIJIOBBIX ,Z[BHFaTCJ'Ieﬁ.

KomnerotepHsie Mopaenu

JlabopaTopHbIe 3aHATHS

21. M3mepeHue y1enbHON TEMII0OEMKOCTH.
HccnenoBanme mporiecca OCTHIBAHMS BEIIECTBA.
HccrnenoBanme agnabaTHOTO MpoIiecca.
W3ydeHne B3aMOCBSI3U SHEPTHH MEKMOJICKYIIIPHOTO
B3aMMOJICHCTBHUS M TEMIIEPATYPHI KATICHUS JKHIKOCTCH.
3.3 | ArperarHsie 6/2/2 | Ypoxk
COCTOAHMA 22. [MapooOpa3zoBanne u kKoHxeHcanus. VcnapeHne u kumeHue. Y aensHas | HaOmioneHue CBONCTB HACHIIICHHBIX MAPOB, MaJIbIX Ae(hopMaIiuii,
BeniecTsa. Pasonwre TemIoTa mapooOpasoBanus. HachleHHbIE ¥ HEHACHIIICHHBIC MAPBL | MPOBEICHHE KOCBEHHBIX H3MEPEHUI YIeIbHON TEIIOTHI
HEPEXOMBIL. KauecTBeHHas 3aBHCHMOCTD IUIOTHOCTH W JABJICHUS, HACBIIICHHOTO | [jaBjeHHMs Jb1a, aGCOMIOTHOM BIAXKHOCTH BO3IyXa,
mapa OT TeMIIEPaTyphl, HX HE3aBUCHMOCTh OT 00BheMa HACHIIICHHOTO K03((pULIIEHTa I0OBEPXHOCTHOTO HATSIKEHHs, MOy FOHTa.
napa. 3aBUCHMOCTB TEMIIEpaTyphl KHTICHUS OT JIaBJICHUS B )KUIAKOCTH. 3y4eHHe 3aKOHOMEPHOCTEH HCTIAPEHNs I KHITCHUS KIIKOCTEH, B
BnaxHocTs BO3myXa. VA6COJ'IIOTHaH Y OTHOCHUTEJIbHAS BIAKHOCT. TOM UHCITe KHIIEHUS! TIPH TIOHHKEHHOM JIABIICHHH, HArPEBAHHS H
TexHU4YecKkne YCTPOWCTBA U TEXHOJIOTUYECKHE TPOIECCHI: KUJKHE .
KpHCTAILTBL, COBPEMEHHbIE MATEpHATL TJIaBJICHUS] KPUCTAIIIMUECKOTO BEIIECTBA, Kannnnﬂpf{mx SIBIICHUA,
TleMOHCTpAIE. cMauuBaHus. [IpoBeieHIe OIBITOB C MLIJELHLIMH IIEHKAMU.
TeruoBoe pacmupenune. CBOWCTBa HACHINIEHHBIX TapoB. Kumnenwe. HCCHNeHOBaHHe MoAeIHn HeHHOTOHVOBCKOH KUAKOCTH. leH.[CHI/IC
KuneHue Tnpu  TOHWKEHHOM  JIaBJIEHMH. Wsmepenne cunpl | PACHCTHBIX 3aNat € ABHO 338/laHHON W HEABHO 33/1aHHON
MOBEPXHOCTHOTO HATSDKCHHMS. OIBITHL C MBUIGHBIME  IUIeHKaMu. | PH3HUICCKOH MOJCIBIO C HCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
CmauuBanue. KanwinspHele sBieHus. Mojeian HEHbIOTOHOBCKOM dopMyn MoNEeKyISIPHONH U3UKK U TEPMOJUHAMHKH.
KuaKocTH. CrocoOBI U3MEPEHUsSI BIAKHOCTH. PemeHne kauecTBEHHBIX 3a/1a4, TPEOYIOMNX TPUMEHEHHS 3HAHUHA
0 MOJICKYJISIPHOM (DU3UKE U TEPMOJANHAMUKE.
23. Kpucrammuaeckne wu amopgHBle Tema. AHM30Tponus CBOWCTB | OOBsCHEHHE OCHOBHBIX IPHHITUIIOB CTPOCHUS KUIKHX

KpucTawioB. [lmaBieHWe ©W KpUCTALTH3AIMA. YIelbHas TerioTa
miasienus. Cyomumanus. {edopmanuu TBepaoro tena. Pactsokenue u
cxarue. Cneur. Mogyne lOnra. Ilpemen ympyrux naedopmanuii.
TeruioBoe pacmpeHne XHUAKOCTEH M TBEPIBIX TeJ, OObEeMHOE U
JIMHEeHHOe paciIupeHre. AHTapPMOHU3M TEIUIOBBIX KOJIEOaHUH YacTHIL
BEIllECTBA KaK MPHYMHA TEIJIOBOTO pAaCUIMPEHHs Tel (Ha Ka4eCTBEHHOM

ypOBHe).

KPHCTAJUIOB, TTOJIydeHHUsI COBPEMEHHBIX MaTtepraios. OnpezneneHue
YCIIOBHI IPUMEHUMOCTH MoJelneil pU3ndecKux Te U IPOIecCOB
(sBeHMI): Mozeneil ra3a, HUIKOCTH B TBEPIOTO
(KpuCTaIIMYIECKOro) Telna, UIeaabHOro Tra3a.
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TexHnyeckue yYCTpOWCTBA M TEXHOJOIMYECKHE HPOLECCHL: >KUIKHE
KPHCTAJUIBI, COBPEMEHHBIE MaTepHaJIbI.

JeMmoHcTpanuu.

HccnenoBanue HarpeBaHus U IUIABJICHNS] KPUCTAUTMYECKOTO BEIECTRA.
Bunpl nepopmanuii. Hadbmonenune manbix nedopmanuii.

24.

VYpaBHeHue TeruoBoro Oamanca. IloBepXHOCTHOE HATSKCHHE.
Koaddpunment moBepxHOCTHOTO HaTsHXeHUs. KamwuisipHbIe SBICHUSL.
JlaBieHue Mmoa HCKPUBJIEHHONW NOBEPXHOCTBIO kuakoctu. dopmyna
Jlannaca.

TexHHueckue yCTPONHCTBA M TEXHOIOTHYECKHE IPOLECCHI: >KUAKHE
KPHCTaJJIbl, COBPEMEHHBIE MaTepHAaIbI.

JeMoHcTpanuu.

OmnbITHI ¢ MBUIBHBIMU IUIEHKaMu. CMavYuBaHUE. KaHHHHHpHBIe SIBJICHUA.
Monenn  HEHBIOTOHOBCKOM  skuakocTH. CrocoObl  M3MepeHHs
BIAYKHOCTH.

BrimonHenme yueOHBIX 3a/1aHUI HA aHAIHU3 TEIUIOBBIX MIPOIIECCOB
(SBICHMIA) C MCTIOIB30BAaHHUEM OCHOBHBIX Mmosiockernit MKT u
3aKOHOB MOJICKYJIIPHON (DU3UKU H TEPMOTUHAMUKU: CBSI3b
JIaBJICHUsI UJICAbHOTO Ta3a ¢ KOHIEHTpALMEN MOJIEKYJT U ero
TeMIiepatypou, ypasHeHue MenzeneeBa—Knaneiipona, nepssiii
3aKOH TepMOAMHAMUKH. PaboTa B rpymnmnax mpu o0CyKICHUN
BOIPOCOB MEXIPEAMETHOI0 XapakTepa (Halpumep, o TeMe
«TennooOMeH B )KHBOI IIPHPOIL»)

HpaKTI/I‘ICCKI/Ie 3aHATHA

25.

HccnenoBath 3aBUCUMOCTH JieopMalvu pe3sMHOBOro obOpasua oT
IIPUIIOKEHHOU K HEMY CHJIBL.

JlabopaTopHBIE 3aHATHS

26.

N3mepenue ynenbHOM TETUIOTHI TUIaBJICHHUS JIbJa

W3mepenue abCcoOTHON BIAXKHOCTH BO3/lyXa U OLIEHKA MacChl IapoB B
MIOMEIIIEHUH.

W3mepenune KoapGHUIMEHTA TOBEPXHOCTHOTO HATSIKCHHUS.

Nsmepenune moayns FOura.

Pa3znen 4. DaexkTpoauHaMuka.

4.1

DNeKTpuIecKoe
noJe.

10/4/2

Ypok

27.

DneKTpU3aLus Tell ¥ €€ MPOsBICHUS. DJIeKTpUYecKuil 3apsia. [IBa Buaa
INEKTPUIECKUX 3apsIOB. [TpoBoxHUKH, JIM3IIEKTPUKH u
MOJYIPOBOJHUKH. JIEMEHTApHBIN 3IEKTPHUYECKUI 3apsa. 3akoH
COXpaHEHMs DJIEKTPUYECKOTO 3apsna. B3aumomencTBHe 3apsiioB.
Toueunsle 3apsel. 3akoH Kynona. Onexrpuueckoe moie. Ero neictue
Ha 3JIEKTPUUECKHUE 3apsabl.

TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
AIIEKTPOCKOII, JIEKTPOMETP, FMEKTPOCTATHIECKAs 3aIlINTa, 3a3eMIICHHE
3NEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne I'paacda.
JemoHcTpanuu.

YCTpoiCTBO U IPUHLUI ASUCTBHS 2IEKTPOMETPA. DIEKTPUUECKOE M10JIE
3apsDKEHHBIX IIAPUKOB. OJEKTPUYECKOE IOJIE€ JBYX 3apsKEHHBIX
TUTACTHH.

HpOBCZ[eHI/IG KOCBCHHBIX I/IBMCpeHI/Iﬁ 1 OIIBITOB IIO IPOBEPKE
Hpe,[[ﬂO)I(eHHOﬁ TUIIOTE3bI IPU U3YUCHUU BSaHMOHGﬁCTBHH
3apsKCHHBIX TCJI, 3apsijia KOHACHCATOPA, IMOCICA0BaTCILHOTO
COCIMHCHUA KOHACHCATOPOB.
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28.

Hanpsokennocts  anextpuueckoro mnois. IIpoOubiit 3apsn. JIuaun
HaNpsKEHHOCTH 3JIeKTpHuecKoro nois. OAHOPOIHOE 3IIEKTPUYECKOe
none. IloTeHIMANBHOCTH ANEKTPOCTATUYECKOTo MoisA. Pas3HOCTb
MOTEHIMAIoB M HampspkeHue. IloTeHnuanbHas sSHeprus 3apsjga B
3MEeKTpOCTaTH4YeckoM moje. IloTeHiuan 31eKTpoCcTaTUYecKOro MoJs.
CBs3p HaNpsDKCHHOCTH TIOJII M PA3HOCTH IOTCHUIHWANOB  JUIS
3JIEKTPOCTATHYECKOTO OIS (KaK OJTHOPOIHOTO, TAK ¥ HEOAHOPOIHOTO).
TexHu4yeckue  yCTpoOHCTBA W TEXHOJOTMYECKHE  MPOLECCHI:
3JIEKTPOCKOII, 3JIEKTPOMETP, 3JIEKTPOCTATHIECKAs 3aIUTa, 3a36MIICHHE
3NEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne I'paada.
JeMoHcTpanuu.

Monenp anexTpoctatuueckoro reneparopa (Bam ne I'paada).
IIpOBOTHUKH B 3EKTPUYECKOM IOJIe. DNEKTPOCTaTHIecKas 3alluTa.

OnpenencHue a0COMIOTHBIX U OTHOCHTEIBHBIX TOTPEIHOCTEH
MU3MEPEHUI PU3MYCCKIX BETUYHH.
OreHKa TpaHUIl TOTPEIIHOCTEH.

29.

ITone Toueunoro 3apsna. [Toire paBHOMepHO 3apspkeHHOH cdepsl. [Tome
pPaBHOMEpPHO 3apsDKEHHOTO0 Mo o0bkeMy miapa. Ilome paBHOMEpPHO
3apsKEHHOM OCCKOHEUHOM IIOCKOCTH. Kaprunet JIMHUHR
HAIPSOKEHHOCTH 3THX TIOJIEH M SKBUIIOTEHIMANBHBIX MTOBEPXHOCTEH.
[IpoBOOHMKK B 3JIEKTPOCTATHYECKOM IIOJE. YCIOBHE PABHOBECHS
3apsIOB. JM3IeKTPUKH B JJIEKTPOCTATHYECKOM ToJe.
JmanexTpuueckas IPOHUIIAEMOCTh BEIIECTBA.

TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKUE  IIPOLECCHI:
3NEKTPOCKOII, 3JIEKTPOMETP, 3IEKTPOCTATUIECKas! 3all1Ta, 3a36MICHHE
UEKTPONpuOOPOB, KOHACHCATOPHI, TeHepaTop Ban ne 'paada.
JeMmoHcTpanuu.

IIpoBOAHMKY B 2JIEKTPUYECKOM IIOJIE.

N3y4yeHne KapTHH JIMHUN HAIPSHKEHHOCTH SJIEKTPUIECKOTO MO
TOYEYHOTO 3aps/a, PABHOMEPHO 3apsHKEHHOH cephl, paBHOMEPHO
3apsHKEHHOTO 10 00bEMY IIapa, PaBHOMEPHO 3apsUKCHHON
06ECKOHEUHOH MIOCKOCTH M AKBUITOTEHINAIBHBIX TIOBEPXHOCTEH.

30.

DJeKTPOEeMKOCTh TUIOCKOTO
KOHJICHCATopa.

TexHnueckne  yCTpOWCTBA M TEXHOJOTHUECKHE  IPOLECCHI:
3IIEKTPOCKOII, 3JIEKTPOMETP, IIEKTPOCTaTUUECKasl 3alIHUTa, 3a36MIICHUE
ANIEKTPONPHUOOPOB, KOHACHCATOPHI, TeHepaTop Ban ae I'paada.
JeMmoHcTpanuu.

YeTpolcTBO U JEHCTBUE KOHAEHCATOpa IMOCTOSHHOM U NEPEMEHHOM
€MKOCTH. 3aBHCHMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHcaTtopa OT
IUIOIAAM TJIACTUH, PACCTOSHHS MEXIY HUMH U JUIIEKTPUUECKOU
MPOHHULIAEMOCTH.

KOHACHCATOpA. QHGKTPOGMKOCTB

Habnromenue npeBpaleHus SHEPTHH 3apsDKEHHOTO KOHACHCATOpa
B SHEPTHUIO U3IYUYEHHs CBETOANO/a, UCCIIEI0BAaHUE pa3psia
KOHZEHcaTopa yepe3 pe3uctop. M3yueHue 3aBUCUMOCTH
9EKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOpa OT IUIOIIAIU IUIACTHUH,
pacCTOSIHUS MEXly HUMHU U AUBJIEKTPUUECKON MPOHUIIAEMOCTH.
Peuienne pacu€THbIX 3a/1a4 ¢ IBHO 33JIaHHOW W HESBHO 3a/1aHHOU
(U3MYECKOI MOJIENBIO C UCTIONB30BAHNEM OCHOBHBIX 3aKOHOB U
(hopMyIT BIEKTPOCTaTUKH. Perienre kaueCTBEHHBIX 3ajad,
TpeOYONMX TPUMCHEHUS 3HAHUH 10 3JICKTPOCTATHKE.
OOBsCHEHHE YCTPOWCTBA U MPHUHITUITA ISUCTBHS AIEKTPOCKOIIA,
AJIEKTPOMETpa, KOHJICHCATOPOB, TeHepaTopa Baw xe ['paada.
OO0BscHEHHE PaOOTHI TCKTPOCTATHICCKON 3aIUTHI, 3a3¢MICHHS
ANEeKTponpruO0opoB. OnpeneneHne YCIOBUH MPIMEHUMOCTH
MoJtesiel PU3HMYECKUX TeJ: TOYCUYHBIH 3apsill, OJHOPOIHOE
3JIEKTPUYECKOE TI0JIE.
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31.

ITapannenbHoe coenuHeHue KoHaeHcaTopoB. llocnenoBaTtenbHOE
COeIMHEHUE KOHAECHCATOPOB. JIBM)KEHHE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJHOM JJIEKTPUUECKOM TIOJIE.

TexHuyeckue  yCTpoHCTBA W TEXHOJOTHYECKHE  IMPOLECCHI:
9JIEKTPOCKOI, SJIEKTPOMETP, IJICKTPOCTATUUECKasl 3aIllUTa, 3a3eMIICHUE
3IEeKTPONPUOOPOB, KOHACHCATOPHI, TeHepaTop Ban ne ['paada.
JemoncTpanuu.

OHeprust AIEKTPUIECKOTO IO 3apsDKEHHOTO KOHIEHCAaTopa. 3apsaka
Y pa3pska KOHACHCATOpa Yepe3 PE3NCTop.

BeinosHeHe y4eOHbIX 3aJaHui Ha aHAJIU3 DIICKTPHUYECKUX
MPOLIECCOB (SIBJICHUI) C UCTIOJIb30BAHMEM OCHOBHBIX MTOJIOXKEHUH
3aKOHOB JIEKTPOAUHAMUKH: 3aKOH COXPaHEHUS JIEKTPUUECKOTO0
3apsiza, 3akoH KyJoHa, MOTeHIIMATBHOCTD 3MEKTPOCTAaTHIECKOTO
MOJIs1, IPUHIUI CYTIEPIIO3ULIMH AIICKTPUUIECKUX TOJIEH.
Ucnonp3oBanne [T-TexHOMOTHIA TIPH pabOTE € TOTONHATESIEHBIMU
HCTOYHMKAaMH MH(OpMALNH [0 TEME, X KPUTHIECKUH aHAIN3 U
OLIEHKa JOCTOBEPHOCTH

HpaKTI/I‘IeCKI/Ie 3aHATHA

32.

Habmonate mpeBpaimieHust SHEPruM 3apsHKEHHOTO KOHIEHcAaTtopa B
SHEPTHIO N3TyYeHHS CBETOHO/A.

JlabopaTopHBIE 3aHATHS

33. OrieHKa CUJI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell.
34. M3yuenne npoTekaHus TOKa B LEMH, COAEPIKALLEH KOHIEHCATOP.
Pacnpenenenne pa3HOCTH MOTEHIIMAIOB (HANIPSDKEHUS) IpU
MOCJIEIOBATEIEHOM COETMHEHUH KOHIEHCATOPOB.
HccnenoBanue paspsiaa KOHASHCATOPA YEPe3 PE3UCTOP.
4.2 | IlocTosHHBII 14/8/4 | Ypox
SMEKTPHICCKIH TOK. 35. Cuna toka. [IocTOSHHBIN TOK. YCIO0BHS CYLIECTBOBaHUS MOCTOSSHHOrO | IIpoBeneHue npsiMbIX U3MEPEHUN CUIIBI TOKA U HAIPSXKEHUS,
Toxn B pasmraHEX anekTpuueckoro Toka. Mcrounuku toka. Hanpsbxenue U u O/1C. 3akoH | KOCBEHHBIX U3MEPEHUN yenbHOro conpotusieHus, DC u
cpeax. . Owma 715 yyacTKa LeTH. BHYTPEHHETO COIPOTHBIICHHS HCTOYHNKA TOKA, TPOBEJICHNE
ONEKTPUIECKHi TexHuveckue ycTpoiicTBa M TEXHOJIOTHUECKHE MPOLIECChI: aMIIEpPMETp, | MCCIIEI0BaHUI 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHH U OIBITOB 10
TOK. YcnoBua BOJIETMETP, PEOCTAT, CICTUHUK IEKTPHUUECKON SHEPTUHL. MIPOBEPKE MPEIOKECHHOMN IUIOTE3B! IPH U3YUIECHUN IIeTIei
CYIIECTBOBaHMA JleMOHCTpaLyHy. TIOCTOSIHHOTO TOKA.
SMEKTPHACCKOTO 3aBHCHMOCTh CONPOTUBIICHUS MMIMHAPUYECKUX TPOBOJHUKOB OT | PemieHne kaueCTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMEHEHHS 3HAHUH
Toka. Metounnkn JUTHHBI, TUIOIIA/M TIONIEPEYHOT0 CEUSHHUs U MaTepHaa. U 3aKOHOB MOCTOSHHOTO TOKA.
Toxa. Crna Toka. OOBsACHEeHHE YCTPOICTBA U IPHUHITUIIA AEHCTBUS aMIIEpMeTpa,
I10CTOAHHBIH TOK. BOJIbTMETPA, PEOCTaTa, CUETUNKA IIEKTPHIECKON SHEPTHH.
36. IpodeccuonanbHO OPHEHTHPOBAHHOE COIEP:KAHME: DIEKTPUUECKOE
CONPOTHBJICHHE.  3aBUCHMOCTb  CONPOTHBICHHS  OJHOPOIHOTO
MIPOBOTHHKA OT €r0 JUTMHBI U TUIOMIAIN IIONIEPEIHOTO CCUECHUSL.
TexHu4YecKue yCTpoicTBa U TEXHOJIOTHYECKUE NIPOLIECCH: aMIIEPMETD,
BOJIFTMETP, PEOCTAT, CIETUHUK IIEKTPHUUECKON SHEPTUHL.
JemoHcTpauu.
3aBHCHMOCTh COTPOTHUBIICHUS IMIMHIPUYECKHX TPOBOJHUKOB OT
JUIMHBI, IJIOLIaIU MIOIIEPEUHOr0 CEUEHHsI U MaTepHana.
37. VYnaensHoe compoTuBiIeHME BemectBa Pacuer  pasBerBieHHBIX | OnpeneneHne abCOMIOTHBIX M OTHOCHUTEIBHBIX MOTPEITHOCTEH

anekTpuueckux nernei. [Ipasuna Kupxroda.

n3MepeHuil prsnyecknx BenuanH. OLeHKa IPaHuUI] TOTPEITHOCTEH.
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TexHuyeckue ycTpoicTBa U TEXHOJIOTMYECKUE MTPOLIECCHI: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK DIEKTPHUUECKON SHEPTUU.
JeMmoHcTpanuu.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBICHUS TIPHU
MOCTOSTHHOM HaIpPSHKEHUU.

N3yyeHne KOPOTKOTro 3aMbIKaHUS TaJIbBAHUYECKOTO DJIEMEHTa U
OIICHKAa BHYTPEHHETO COMPOTHUBIICHUS. Perienne pacué€THbIX 3aa4
C SIBHO 33/IaHHOU M HESIBHO 3aJJaHHOW (PM3NIECKOI MOJIEIBI0 C
HCTIONIE30BaHUEM OCHOBHBIX 3aKOHOB M (DOPMYIT IIOCTOSTHHOTO
TOKa.

38. ITocmenoBarensHOE, napajjiesIbHOE, CMEIIIaHHOE COEIMHEHHE
MPOBOIHHUKOB.

TexHHUecKkue yCTpoicTBa U TEXHOJOTMUECKHUE MPOLIECCHL: aMIIepMETp,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPHUUECKON SJHEPTUHL.
JeMoHcTpanuu.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKa OT CONPOTUBICHUS IIpU
MOCTOSIHHOM HamNpsiKeHUH.

39. Pabora smekrpuyeckoro Ttoka. 3akoH JDkoymsi-JleHnma. MomHocTs | BrimomHeHne yueOHBIX 3a1aHU Ha aHAN3 DIICKTPHICCKUX
3JEKTPUIECKOTO TOKA. MPOLIECCOB (SBJICHMI) C NCTIOJIF30BAHIEM OCHOBHBIX MOJIOXKEHUH
TexHn4eckue ycTpoicTBa M TEXHOIOTHYECKHE MPOLECCHl: aMIIEPMETp, | 3aKOHOB 3JIEKTPOANHAMUKH: 3aKOHBI OMa /I yJacTKa LEeTH U IS
BOJIBTMETP, PEOCTAT, CIETIHK IICKTPUIESCKON SHEPTHH. 3aMKHYTOH 3JIEKTpHUecKoii enn, 3akoH Jxoymns—JIenna.
JemoHcTpanuu.

IIpsmoe m3mepenune OJIC. KopoTkoe 3aMbIkaHHE TraJbBaHHYECKOTO
JJIEMEHTa W OlleHKa BHYTpeHHero comnpotuBieHus. CrocoOsl
COEJIMHEHHs UCTOYHUKOB Toka, DJIC Gartapeii.

40. TemnoBass MOITHOCTH, BIAEIsieMas Ha pesucrope. DJIC u BHyTpeHHee | PaboTa B rpymmax mpu o0CY>XICHHUH BOIIPOCOB MEXIIPEAMETHOTO
CONPOTHUBJICHUE UCTOYHMKA TOKa. 3akoH OMa JIIsl IIOJIHOM (3aMKHYTOH) | xapakTepa (HampHMep, 110 TeMe « DIEKTPHIECKHUE IBICHUS B
JJEKTPUUECKOIT LeTn. IPHPOIE»)
TexHn4eckue ycTpoicTBa M TEXHOJIOTHUECKHE MPOLECCHl: aMIEPMETD,
BOJIETMETP, PEOCTAT, CICTUHUK IEKTPHUUECKON SHEPTUHL.
JeMoHcTpanuu.
HccnenoBanue pa3sHOCTH MOTEHIMAJIOB MEX]y IMOJIOCAMH MCTOYHHKA
TOKA OT CHJIBI TOKA B LETH.

41. MomnocTs nctoyHuka Toka. KopoTkoe 3ambikanue. KonpeHcarop B

LIENH ITOCTOSIHHOTO TOKA.
TexHUUECKHE YCTPONCTBAa M TEXHOJIOTHIECKHE MPOIECCHI: aMIIEPMETD,
BOJITMETP, PEOCTAT, CICTYHK IICKTPUUSCKON IHEPTHUHL.
JemoHcTpauuu.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMH HUCTOYHHKA
TOKAa OT CHJIBI TOKA B LIEMH.

IIpakTueckue 3aHATUS

42. HccenoBaTh pa3HOCTH MOTEHIIMAIOB MEXY OJTIOCAMU UCTOYHHKA
TOKa OT CHUJIbI TOKA B LICIINU.
43, HccnenoBaTs 3aBUCHMOCTH MOJIE3HON MOIIHOCTH MCTOYHHUKA TOKA OT
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CHJIbI TOKA.

JlabopaTopHBIE 3aHATHS

44. YBenudeHne npenena u3MepeHus amnepMeTpa (BOJIBTMETPA).
Wzmepenne O/1C 1 BHYTPEHHETO CONPOTHBIICHHUS HCTOYHHUKA TOKA.

45. Hccnenosanune 3aBucumoctr DJ]C raibBaHUYECKOTO 3JIEMEHTa OT
BpPEMEHU IIPU KOPOTKOM 3aMBIKAHHU.

46. HccnenoBanue cMeaHHOTO COEAMHEHUS PE3UCTOPOB.

H3MepeHne yaenbHOro CONpOTUBICHUS IPOBOAHUKOB.

47. IIpojeccoHAILHO OPUEHTHPOBAHHOE COJEpP:KAHME: HCCIEA0BaHNE

3aBUCUMOCTH CHUJIbI TOKA OT HAIIPSKEHUS JJIS JIAMIIbl HAKAJIMBAHHUS.

4.3 | Toxu B pa3IM4HBIX 8/2/2 | Ypox

cpenax. 48. OnexTpuyeckass NPOBOAUMOCTh Pa3lWYHBIX BEIIECTB. OJeKTpoHHas | IIpoBeneHHe KOCBEHHBIX H3MEPEHUH U UCCIeTOBaHUN

HPOBOJMMOCTE TBEPABIX METAIUIOB. 3aBMCHMOCTb COIPOTHUBJIEHHS | 3aBUCUMOCTEHM MEXKIY (PU3NYECKMMHU BENUYMHAMU IIPH U3YYEHUH
METaJUIOB OT TeMIeparypbl. CBEpXIPOBOUMOCTb. MIPOLIECCOB MPOTEKAHUA MIEKTPUIECKOTO TOKA B METAJIaX,
Texumyeckue  ycTpowcTBa M NMPAKTHYECKOE  MPHUMEHEHHE! | spekrponuTaX M MOMYNPOBOAHKKAX. OMpEIeNeHre abCOMOTHBIX 1
Ta30paspsiHbIC JIaMItbl, SJICKTPOHHO-TyHCBa TPYOKR, | orHoCHTENBHEIX MOTpeIHOCTEl H3MepEHHiT GU3HUICCKHX BETHIHH.
MOJNYNPOBOJHUKOBEIE  MPHOODBL:  MOJ, TPaH3MCTOp, oTomuoy, Onenka rpanuil norpemHocteld. Habmonenue snexrpoimsa,
CBETOJMO/, TAIbBaHHUKA, pa)MHUPOBAHUE ME/H, BHITUIABKA AJIFOMUHHS, W3yHeHH e 1 00BICHEHHE TPOBONMOCTH HIEKTPOTHTOB,
ICKTPOHHAA MUKPOCKOIIHAL. HKCHEPUMEHTAIBHOE U3y4YeHHE 3aKOHOB aekTponnia dapanes.
Hemoncrparmu. CHsATHE BOJIBT-aMIICPHOM XapaKTepUCTUKU AUOJA.
3aBUCHUMOCTH CONPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI. CpaBHeHH e MPOBOIMMOCTH METATIOB H TOMYIPOBOIHHKOB.

49. OnexTpudecknii TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX IYYKOB. | M3yueHMe HCKPOBOTO pa3psAAa U HPOBOJAUMOCTH BO3JIyXa.
[Monynposonuuku. CoOcTBeHHAs M NPUMECHAs  TPOBOAMMOCTH | Perenue pacd€THBIX 3aJ1a4 € SIBHO 3aJaHHOM U HEABHO 3aJaHHOU
noJynpoBoAHUKOB. CBoiicTBa p-n-rniepexoza. IloaynpoBOAHUKOBbIE (hu3UYECKOI MOJIENBIO C UCTIOIB30BaHNEM 3aKOHOMEPHOCTEH
l'IpI/I60pI>I~ TNOCTOSIHHOI'O TOKA B pa3jJIMYHBIX Cpeax. Pemenne xauecTBEHHBIX
TexHnueckue YCTpOMCTBa u IPaKTHICCKOC MPUMEHECHHE: | 3amad, TPeOYIONIMX IPUMEHEHUS 3aKOHOMEPHOCTEH TIOCTOSTHHOTO
rasopaspsIHble JIaMIIbI, JNEKTPOHHO-ITy4eBast TpyOKa, | Toka B pa3sIMYHBIX Cpelax.
TIOJTYTIPOBOJIHMKOBBIE ~ TIPHOOPBL:  MOJ, TPaH3MCTOP, (GOTOAHON, | OOBICHEHHE YCTpOICTBa U MPUHLIMIIA AEHCTBUS ra30pa3psIHbIX
CBCTOANO/[, IraJIbBAHUKA, pa(bPIHPIPOBaHI/Ie MCIU, BBIIIJIAaBKA aJIOMUHMUA, JIaMII, 3HeKTpOHHO—J‘Iy‘{GBOf/‘I pr6[(p[’ TOJyIPOBOJIHHUKOBBIX
9JIEKTPOHHASI MUKPOCKOIIUSL. puOOpOB: IM0JA, TPAH3NUCTOPA, (POTOIMO/IA, CBETOIHO/AA.
HemoncTpaiuu. OOBsCHEHHE CYTH MPOIECCOB:
3aBUCUMOCTD COIIPOTUBJICHUA METAJJIOB OT TEMIICPATYPHI. raJbBaHUKU, pa(bI/IHI/IpOBaHI/Iﬂ M€Y, BBIITIJIABKH aJIFOMUHUS,

50. DNEKTPOIUTHYECKAs TUCCOIMAIHS. DIeKTposu3. 3akonsl Mapases wis | HIEKTPOHHOH MHKPOCKOTIMHU

3IEKTPOIH3A.

TexHuueckue  ycTpoilcTBa U MHPAKTUYECKOE  IPUMEHEHUE:
ra3opaspsiiHble JIaMIIbI, JNEKTPOHHO-ITy4eBast TpyOKa,
MOJYIIPOBOJJHUKOBBIE ~ TIPHOOPHI:  AMOJ, TpaH3UcTop, (oToxmoxn,

CBETOANO/[, IraJIbBAHUKA, paq)I/IHI/IpOBaHI/Ie MCIU, BBIIIJIABKA aJIOMWHHA,
QJICKTPOHHAA MUKPOCKOIIUA.
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JemoHcTpanuu.
[IpoBOAMMOCTB AIIEKTPOIUTOB. 3aKOHBI AnekTpoi3a dapazes.

51.

CaMocCTOSITeNbHBIM U HECaMOCTOATENbHBIN pa3psia. Pasnudnble THIBI
CaMOCTOSATENBHOrO pa3zpsaa. Monuus. [1na3zma

TexHuueckue  ycTpoiicTBa U MpPAaKTUYECKOE  IPUMCHEHUE:
ra3opaspsiHble JIaMIIbI, 3NEeKTPOHHO-ITy4eBas TpyOKa,
MOTYTIPOBOJHHUKOBBIE TPHOOPHI: AMOZ, TpaH3UcTop, (oToxmoxn,
CBETOJMO/, TIbBaHUKA, pa)MHUPOBAHNE ME/H, BBIIUIABKA AJTFOMUHHS,
3JIEKTPOHHAs MUKPOCKOITHSL.

JemoncTpanuu.

HckpoBoit  paspsim W OpOBOOUMOCTH  Bo3ayxa. CpaBHeHHe
MPOBOAMMOCTH METAUIOB W IIOJYIPOBOAHUKOB. (OJHOCTOPOHHSSA
MPOBOIUMOCTD JUOAA.

[IpakTraeckue 3aHATHS

52.

IpodeccuoHaIbHO OPHEHTHPOBAHHOE COIEPKAHNE: HAOIIOAATh
JNEKTPOIIH3.

JlabopaTopHbIe 3aHATHS

53. N3mepenue 3apsaa 0IHOBAIEHTHOI'O HOHA.
HccnenoBanue 3aBUCUMOCTU CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
TEMIEpaTypBhIL.
CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU THOJA.

4.4 | MaraurtHoe nose 4/2 Ypok

54. B3auMopeiicTBie MOCTOSHHBIX MarHWTOB M IPOBOJHHUKOB C TOKOM. | IIpoBeneHme KOCBEHHBIX H3MEPEHHH CHIIBI AMIIepa, IPOBeICHHIE
MarnutHoe mone. Bekrop MarHuTHON wmHAyKiuu. TIpuHIMI | KUcCieIOBaHMS 3aBUCUMOCTEH Mexay GU3NUECKUMHU BETMYMHAMHU U
CYHEpHO3ULMYM MAarHUTHbIX IOJeHd. JIMHUM MarHUTHOM MHIYKUUU. | ONBITOB IO IIPOBEPKE NPEAJIOKEHHOM MUIIOTE3b] IIPU U3yUYEHUU
MarauTHOe 1MOJie TNPOBOJHUKA C TOKOM (TIPSMOTrO TIPOBOAHHUKA, | AEHCTBHS MOCTOSTHHOTO MarHMWTa Ha PaMKy C TOKOM,
KaTyIIKd ¥ KpyroBoro BHUTKa). OmbIT Opcrema. Cuma Amrmepa, ee | B3aUMOAEHCTBHS IIPOBOJHUKA C MarHUTHBIM nojeM. OnpeneneHue
HaINpaBJIEHUE U MOJYNb. A0COJFOTHBIX ¥ OTHOCUTENBHBIX IOTPETHOCTEH M3MEpEHUH
TexHn4eckue yCTpoHCTBA U TEXHOJIOTHUECKHE TIPOLIECCH: TPUMEHEHNE | pU3ndecKux BearndrH. OLEeHKa ITPaHuIl OTPELIHOCTEH.
MNOCTOSHHBIX ~MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYIbTHMETp, | MccraenqoBaHMe MarHUTHOTO MO HOCTOSHHBIX MarHUTOB, CBOWCTB
JNEKTPOJBHUTaTeNb SIKOOH, YCKOPHUTEH JIEMEHTAPHBIX YaCTHII. (heppOMarHeTHKOB.
JemoHcTpanuu. Onpenenenue yciaoBUil IPUMEHUMOCTH MOJIENIN OJHOPOAHOTO
Kaptuna 1nuHMA UWHIYKIOUMM MarHUTHOTO MOJSL IOJIOCOBOTO U | MarHUTHOTO MOJS.
MOJIKOBOOOPA3HOTO  MOCTOSIHHBIX ~ MarHuToB. KapTuHa — TUHWMIMA
MarHUTHOM WHAYKIUK TOJS UIMHHOTO TIPSIMOTO TIPOBOJHUKA M
3aMKHYTOI'O  KOJBLIEBOIO  INPOBOJHMKA, KAaTyIIKM C  TOKOM.
BsanmMopeiicTBre AByX IIPOBOIHUKOB ¢ TokoM. Cnima Ammepa.

55. Cuna JlopeHna, ee HanpaBleHUE U MOAyJb. J[BHxkeHHE 3apspkeHHOH | OmnpeneneHue HanpaBlIeHUS MHIYKIMU MAarHUTHOTO MOJIS

JacTulbl B OJAHOPOJHOM MAIrHUTHOM IIOJIC. Pabora cuibl J'IopeHua.

IMPOBOAHUKA C TOKOM, CHUJIbI AMnepa Hu CUJIbI J'[opeHua. I/I3y‘{eHI/I€
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MarnutHoe mone B BeulectBe. (DeppomMarHeTukd, napa- U
IHMaMarHEeTHKH.

TexHUYeCcKue yCTPONUCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: TPUMEHEHHE
MOCTOSIHHBIX ~ MAarHUTOB, 3JIEKTPOMAarHUTOB, TeCTEP-MYJIbTHUMETD,
3NEKTPOJABUraTeNb SIKOOH, YCKOPUTEH JIEMCHTAPHBIX YACTHIL.
JemoncTpanuu.

JHeiicteue cunbl JlopeHIla Ha HWOHBI 3nekTpoiurta. HabmomeHne
JBIDKEHUS Ty9Ka 3JICKTPOHOB B MAarHUTHOM TtoJie. [IpuHInn aeicTBusS
3IEKTPON3MEPUTEIHHOTO IPUOOPa MAaTHUTORIIEKTPUIECKOI CHCTEMEL.

KapTUHBI TUHUNA WHAYKIMA MAarHUTHOTO TOJISl IOJIOCOBOTO U
MOJTKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB, JUTMHHOTO MPSIMOTO
IIPOBOJHMKA, 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJAHUKA, KATYILIKH C
TokOM. OOBsICHEHE B3aNMOICHCTBHS ABYX MIPOBOTHIKOB C TOKOM,
neiictBus cuibl JIopeHIa Ha HOHBI 3JeKTpoauTa. HabmoneHue
JIBUKEHUS Iy4Ka 3JIEKTPOHOB B MarHUTHOM noiie. M3yuenue
TIPUHIAIA JEUCTBHS AIEKTPOU3MEPUTEIFHOTO IpHOopa
MarHUTORJIEKTPUIECKON CUCTEMBI. PellieHue pacu€THBIX 3a71a4 ¢
SIBHO 3aJTAHHOM W HESIBHO 3a/IaHHON (PU3UUCCKOM MOJIENBIO C
HCTIONIE30BaHUEM OCHOBHBIX 3aKOHOB M (pOPMYII IO TeMe
«MarauTHOe moey. Pemenne kauecTBEHHBIX 3a1ad, TPEOYIOIIIX
MIPUMEHEHHUs] 3HaHUU 10 TeMe «MarHuTHoe noJse».

OOBsCHEHHE YCTPOCTBA U MIPHUHITAIIA ASUCTBHS AIEKTPOMArHUTOB,
TeCTepaMyJIbTUMETPA, EKTPOABHUTATENS SIKOOH, yCKOpUTenei
3JI€MEHTapHBIX YacTHLI.

OO0bsicCHEHHE TPUMEHEHHS TOCTOSTHHBIX MarHUTOB

JlabopaTopHbIe 3aHATHS

56. HccnenoBanre MarHUTHOTO IOl TOCTOSIHHBIX MarHUTOB.
HccrnenoBanne CBOMCTB (peppOMarHETHKOB.
HccrnenoBanne NeiicTBUS MMOCTOSTHHOTO MarHATAa Ha PaMKy C TOKOM.
W3mepenue cunsl Amnepa.
W3ydeHne 3aBUCHMOCTH CHIIBI AMITEpa OT CHUTBI TOKA.
OnpezneneHre MAarHUTHOW WHIYKIIMHA HA OCHOBE M3MEPECHUS CHLUTBI
Amriepa.
4.5 | DnektpomaruutHas | 6/4/2 | Ypoxk
WHAYKIHS. 57. ITotox BekTopa MarHuTHOM wHAYKIUH. JJC wHayknuu. 3akoH | [IpoBemeHwe mMCcleTOBaHHS 3aBUCUMOCTEN (PU3NIESCKUX BETHUNH U
JIIEKTPOMArHuTHOM uHAyKnuu Dapanes. BuUxXpeBoe >IEKTPUYECKOE | OMBITOB IO MPOBEPKE MPEIIOKEHHON THIIOTE3BI IIPH U3yYEHUH
nojie. Toxku @yko. 3/IC uHAYKIMK B NPOBOJHMKE, JBHKYLIEMCS B | gpnenus ANIEKTPOMArHUTHOW MHAYKIMH. OnpeneseHne HHAYKINA
OIHOPOZTHOM MAarHUTHOM IIOJIC. BHUXPEBOT'0 MarHUTHOTO TTOJISI.
Texnuueckue  ycTpoHcTBA M TEXHONOTMYECKHE  MPOLECCEL | Oppenenenne aGCOMOTHBIX M OTHOCHTEBHBIX TOMPELIHOCTEI
MHIYKIHOHHAS Te4b, CONCHOMI, 3allUTa OT SICKTPU3ALUMK T NPH | . epEHMiA (DH3MUECKHX BETHUHEH.
ABIDKCHHH B MATHUTHOM TOJIE 3CMITH. OueHka rpaHul IorpemHocTed. DKCIePUMEHTaIbHOE U3YUEeHHE
JeMmoHcTpamuu.
HabmoneHue sBICHUS 3JIEKTPOMArHUTHOW WHAyKIuu. MccnemoBanue npasia Jleama.
3aBucuMocTd DJIC MHAYKIMH OT CKOPOCTH HM3MEHEHHS MarHUTHOTO ccnenoBanue sBieHns caMOMHAKInH, 3aBucumoct 5/1C
noroka. IIpasuno Jlenna. [afeHne MaruuTa B allOMMHHAEBOM (Mexuoi) | CAMOUHIYKIMHA OT CKOPOCTH M3MEHEHH CHJIBI TOKA B 1ICTIH.
py6e. W3ydenne najieHus MarHuTa B aJIOMHHUACBOW (MEIHOI) TpyOe.
58. Karyika nHIYKTHBHOCTH B IIETIH MOCTOSIHHOTO TOKA. Cbopia MoenH SIEKTPOMArHUTHOTO TeHEPATOPa.

TexHuyeckue  yCTpoOHCTBA M TEXHOJOTMYECKHE  IIPOLECCHI:

Pemenue pacu€THbIX 3a7a4 ¢ SIBHO 3alaHHOM U HESBHO 3aJaHHOMI
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MHAYKOHUOHHAA 1€4b, COJICHOWJ, 3allluTa OT JJICKTpU3allUU TEJI IpU
JBH)KCHHUH B MAarHUTHOM I10J1€ 3eMIIn.

59.

SIBneHne caMOMHIYKIUH.

TexHuueckue  yCTpOHCTBA M TEXHOJIOTMYECKHE  IPOLIECCHI:
MHIYKIMOHHAS T€Yb, COJICHOW[, 3alIUTa OT 3JICKTPH3ALUH TEN IpPU
JBIDKCHUH B MArHUTHOM I0JI€ 3€MITH.

JemoHcTpanuy.

SIBeHME CaMOMHTYKIUH.

60.

DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE
oJje.

TexHuYecKkue  yCTpOHCTBA U TEXHOJOTMYECKHE  IMPOLECCHI:
WHIYKIMOHHAA TI€Yb, COJICHOW[, 3aIlUTa OT AJICKTPH3AIHUU TN TIPH
JIIBHOKEHMH B MAarHUTHOM I10J1€ 3€MIIH.

JemoncTpanuu.

UccnenoBanue 3aBucumoctu IJIC caMOMHIYyKUMU
M3MEHEHUS CHIIBI TOKA B LIENH

OT CKOPOCTHU

(13UYECKOi MOIENBIO C UCITIOJIL30BAHIEM OCHOBHBIX 3aKOHOB 1
bopMyII 110 TeMe «DIEKTPOMArHUTHAS HHITYKIHS.

Pemenne ka4ecTBEHHBIX 33/1a4, TPEOYIOMINX IPUMEHEHUs 3HAHUN
1o TeMe «DIEKTPOMAarHuTHAsT MHIYKIHSD).

OOBsCHEHHE OCHOBHBIX NPUHIMIIOB JEHCTBUS TEXHUYESCKUX
YCTPOHCTB U TEXHOJIOTHYECKHX IPOLIECCOB, TAKUX KaK:
WHIYKLIMOHHAs T1€4b, COJICHOM/I, 3aIlUTa OT JIEKTPU3AIINH TEJl IIPH
JBIYKCHUH B MaTHUTHOM TI0JIe 3€MJIH.

Pa6ota B rpynmax npu o0Cy>XAeHHH BOIIPOCOB MEXIPEIMETHOTO
Xapakrtepa (Harpumep, o TemMe

«DIEeKTPOMAarHUTHBIC SBJICHUS B IIPHPOJIEH)

[IpakTrueckue 3aHATHUL

61.

IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/IeP:KAHME: ONIPENCTUTD
MH/YKIUIO BUXPEBOTO MarHUTHOTO MOJIS.

JlabopaTopHbIe 3aHATHS

62. HUccrnenoBanue sBICHAS TIEKTPOMArHATHOW MHITYKITHH.
I/ICCHCI[OBaHI/Ie ABJICHUA CAMOWHAYKIHH.
63. IIpodeccnonaILHO OPHEHTHPOBAHHOE COdEPKAHME: COOpKa
MOJIEJIH 3JIEKTPOMAarHUTHOTO reHeparopa.
Pa3znen 5. Kosiedbanusi u BOJIHBI.
5.1 | Mexanuueckue 2/2 Ypok
Konebarus 64. Konebarenbhas cuctema. CBoOOMHBIC KOJicOaHks. [[apMOHIUECKHUE [IpoBeneHne KOCBEHHBIX U3MEPEHUH, HCCIIEI0BAHNS 3aBUCUMOCTEM

konebanns. KnaHemaTnieckoe M IMHAMUYECKOE ONHMCaHHE.
DHepreTuyecKoe ONMcaHue (3aKOH COXPaHEHHUS MEXaHUYECKOM
SHEpruu). BEIBOA TUHAMUYECKOT0 OMMCAHHS FTAPMOHUYECKHUX
KoJie0aHNH U3 UX SHEPTETHIECKOr0 M KHHEMaTHYECKOTO OITUCAHHS.
Awmmnuryna u ¢asa xonebanuit. CBs3b aMIUTUTY bl KOJIe0aHMIH
MCXOJIHON BEJIMYMHBI C aMIUTUTYIaMH KOJIeOaHNH ee CKOPOCTH U
yckopenus. [leprona u gactoTa konebanuid. [leprom Maabix
CcBOOO/HBIX KoJIeOaHMI MaTeMaTH4ecKoro MasiTHuKa. [lepron
CBOOO/IHBIX KoJIeOaHUH MPYXKUHHOTO MasTHHKA. [ToHsTHE O
3aTyXalomux Konebanusx. BerHyxaeHnbsie konebanns. Pesonanc.

MEXIy GU3NUECKHMHU BEJIMIMHAMHU M OIIBITOB TI0 MIPOBEPKE
MPETIOKEHHOM THIOTE3bI MPU U3YYEHHH KOJIeOaHU HUTSHOTO U
TMPYKUHHOT'O MAasATHUKOB, BBIHYXJICHHBIX 1 3aTyXaroIUX
MEXaHUYECKUX Koyrebanuii. OnpeencHue a0COMOTHRIX U
OTHOCHTEIILHBIX MTOTPEITHOCTEH U3MEPEHUH (U3NICCKUX BEIIMYUH.
Onenka rpanull norpentHocteid. Habnmronenne He3aBHCUMOCTH
Mepro/a MaJbIX KoJleOaHuH rpy3a Ha HUTH OT aMITIUTY b
DKCIIepUMEHTANIbHAS IPOBEPKA 3aKOHA COXPAHCHHS YHEPTUHU TIPU
KOJICOaHUAX Tpy3a Ha npyxuHe. HaOnroneHne pesoHanca.
OnpezencHue yCIOBUI MPUMEHUMOCTH MOIEIA MaTEMATHICCKOTO
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PesonancHas kpuBasi. BimsiHue 3atyxaHus Ha BHJ pE30HAHCHON
KpPHUBOH. ABTOKOJICOAHMSI.

TexHIMUECKHE YCTPONUCTBA U TEXHOIOTUIECKHUE TIPOIIECCH: METPOHOM,
4achl, Kayelld, My3bIKaJIbHbIE HHCTPYMEHTEHI, ceficMorpad.
JeMoHcTpanuu.

3anuch KojiebaTelIbHOro ABIKEeHN. HaOmonenre He3aBUCUMOCTH
nepro/Ia MajJbIX KoeOaHui rpy3a Ha HUTH OT aMIDTHTY IBL.
HccnenoBanue 3aTyxaroImux KOJIeOaHUH 1 3aBUCUMOCTH IIEPHO/Ia
CBOOOITHBIX KOJICOaHUH OT CONPOTUBICHUS. MccnenoBanue koneoaHui
rpy3a Ha MaCCHBHOU NPY>KUHE C IENBI0 (POPMHUPOBAHUS
MpeICTaBICHUH 00 NAeaIbHON MOIENN IPYKUHHOTO MassTHUKA. 3aKOH
COXPaHEHMS PHEPTUH NPH KOJIeOaHUAX IPpy3a Ha IPYyKUHE.
HccrnenoBanne BEIHYKICHHBIX KolieOaHmid. HaOmroneHre pe3soHanca.

MasiTHUKA U UJE€aIbHOrO IPY>KUHHOTO MasiTHUKA. Pemenue
pacuéTHBIX 3aa4 ¢ SBHO 3aJJaHHON U HESBHO 3aJJaHHOM
(bU3UIECKO MOAENBIO C NCTIOJIB30BAHIEM OCHOBHBIX 3aKOHOB 1
¢dopmyn o Teme «Mexanndeckne KojebaHms. Pemenne
KaueCTBEHHBIX 3aJ1au, TPEOYIOIUX MPUMEHEHHS 3HAHUH 110 TeMe
«Mexanndeckue xonebanms». OObICHEHHE yCTPOICcTBa U
MPUHINIIA IEHCTBUSI METPOHOMA, YAaCOB, KadeJeH, My3bIKaIbHBIX
HHCTPYMEHTOB, cetficmorpada. Mcnons3oBanue [ T-TexHOMOTHIA TpU
paboTe ¢ TOMOTHUTEIbHBIMU HCTOYHIUKAMHU HH(POPMAIIHH 110 TEME,
MX KPUTHYIECKUI aHATIN3 U OIICHKA JI0CTOBEPHOCTH

JlabopaTopHbIe 3aHATHS

65.

W3mepenne neprona cBOOOTHBIX KOJICOAHUH HUTSHOTO U IPYKUHHOTO
MasiITHAKOB.

W3ydeHne 3aKOHOB IBIKEHHS Tela B X0Ie KOJIcOaHM Ha YIPyTroM
ToJIBECE.

W3ydeHune qBMKEHUS HUTSHOTO MasiTHUKA.

[Ipeobpa3oBaHne SHEPTHH B TIPYKHHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUTATY/IbI 3aTYXAMOMIUX KOJCOAHUI.
HccnenoBanue BHIHYKIEHHBIX KOJIEOAHUH.

5.2

DNEeKTPOMarHUTHBIE
KoJieOaHus

6/4/2

Ypok

66.

KonebarenpHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOICOAHNUS B
uneaJbHoOM KoneOatenpHOM KoHType. Popmyna Tomcona. Cesi3b
AMIUIATY bl 3apsijia KOHACHCaTopa C aMHHHTy)IOﬁ CHJIBI TOKa B
KoJIeOaTeNbHOM KOHTYpe. 3aKOH COXPaHEHMs SHEPTHU B HICAIHHOM

KoJIeOaTeIbHOM ~ KOHTYpe. 3aryxaromue  3JIEKTPOMarHUTHBIE
KoJiebaHus. BbIHYK/IEHHBIE 3JIEKTPOMAarHUTHbIE KOJieOaHusI.
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
ANIEKTPUYECKUH 3BOHOK, TEHEpaTop NEPEeMEHHOTO TOKa, JIMHHUU
3JIEKTpOIIepeiay.

JemoHcTpanuu.

CB0OOIHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHus. 3aBUCHMOCTh YaCTOTHI
CBOOO/IHBIX KOJIEOaHNH OT MHIYYKTUBHOCTH M €EMKOCTH KOHTYpa.
OcrnuyuTorpaMMBI AIEKTPOMAarHUTHHIX KoJjeOanuit. I'eHepaTop
HE3aTyXaIoIX 3JeKTPOMAarHUTHBIX KoneOannii. Monens
3IEKTPOMArHUTHOTO reHepaTopa. BeIHyKIEeHHbIE CHHYCOUIAIbHbIE
KoneOaHusI.

IIpoBeneHne KOCBEHHBIX U3MEPEHHN U HCCIIEOBAHUS
3aBUCHMOCTEN (PU3NYECKUX BEIMYHMH IPH U3YyUCHUH
3JIEKTPOMArHUTHBIX KoJIeOaHUI! U 1eneil mepeMeHHOro TOKa.
OmnpeneneHne abCOMIOTHBIX U OTHOCHUTEIBHBIX MTOTPEITHOCTEH
n3MepeHnii pusnueckux BennurH. OTeHKa rpaHmIl TOTPEITHOCTEH.
W3ydenne ycTpoiicTBa U MpUHIKIA AeiicTBUSA TpaHCchopMaTopa.
HaGimoienue »eKTpoMarHuTHOTO pe3oHaHca. M3yuenne
OCILMJUIOTPAaMM 3JIEKTPOMAarHUTHBIX Koebanuid. Permenue
pacu€THBIX 3a/1a4 € SBHO 3a/IaHHOW U HESIBHO 3aJaHHOMN
(U3UIECKO MOJIENBIO C HCIIOTb30BAHNEM OCHOBHBIX 3aKOHOB U
(dopmMy 1o TeMe «NeKTpOMarHuTHeIE KojieOanus». Perenne
Ka4yeCTBEHHBIX 3aJ1a4, TPEOYIOIINX MPUMEHEHHS 3HaHUH 110 TeMe
«DneKkTpoMarHuTHeIEe Koebanusmy. CpaBHEHHE MEXaHUYECKUX U
9JIEKTPOMarHUTHHIX Kojebanuit. OObSICHEHNE yCTPOUCTBA U
MPUHIUINA ASHCTBHS YIEKTPUUECKOrO 3BOHKA, TeHEpaTopa
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67.

MoLHOCT NEPEeMEHHOr0 TOKa. AMIUIMTYZHOE U JeHcTByrolee
3HAaYeHHE CWIbl TOKAa M HANpsHKEHUs NpU  pasuyHOM  (opme
3aBHCUMOCTH IEPEMEHHOr0 TOKa OT BpeMeHH. CHHYCOHJIaIbHBIN
HepeMEeHHBIN TOK. Pe3ucrop, koHAeHCATOP U KaTyIlIKa HHAYKTUBHOCTH
B LIEMU CHUHYCOMUJAIBHOTO TIEPEMEHHOro ToKa. Pe30HaHC TOKOB.
Pesonanc HanpskeHui

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  MPOLECCHI:
JNEKTPUYECKUH 3BOHOK, T€HEPAaTOp IEPEMEHHOTO TOKa, JHHHUH
3JIEKTpoIepeiay.

JemoncTpanuu.

Pesucrop, kaTyImka HHIYKTHBHOCTH U KOHJICHCATOP B IIEHH
MEepEeMEHHOro Toka. Pe3oHaHC npu nocienoBaTeIbHOM COSIMHEHUN
pe3nucTopa, KaTyIIKA HHAYKTHBHOCTH U KOHJICHCATOPA.

68.

Wneanbublii  TpaHcdopmarop.  DKoOJOTHUECKHE
MIPOU3BOJICTBE 3JEKTPOIHEPTUH. Kynerypa
3JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKUE  IIPOLECCHI:
SNEKTPUUYECKUI 3BOHOK, TE€HEpaTop MEpPEeMEHHOTr0 TOKa, JIMHUU
3JIEKTpoIepeiay.

JemoncTpanuu.

YcTpoiicTBO M IpUHIHMIT NeicTBUS TpaHchopMaTropa. Moaens JTHHUN
3JIEKTpOIIepeIadn.

pucKH  TIpH
HCTIOJIb30BaHU

NIepEeMEHHOT0 TOKa, JIMHUH 3JekTponepenay. Onpenenenne
YCIIOBUI NPUMEHHUMOCTH MOJIENH U/ICATLHOTO KOJIe0aTeIbHOrO
KOHTYpa. AHaJIu3 U OLIEHKA [TOCJIEACTBUI UCIIOJIb30BAHUS
Pa3INYHBIX CIIOCOOOB IPON3BOJICTBA IEKTPOIHEPTUH C TTO3ULIUI
9KOJIOTMYECKON 0€30MacCHOCTH; MPEJICTABICHUH O PallHOHAIBHOM
MIPUPOAONOIH30BaHUH (B IIPOIIECCE MOATOTOBKH COOOIICHNUH,
BBITIOJTHEHUH TPYTIIOBBIX IPOCKTOB)

IIpakTueckue 3aHATUSA

69.

HccnenoBats pa60T1)1 HNCTOYHHKOB CBE€TA B LICTIU IEPEMECHHOTO TOKA.

JlabopaTopHbIe 3aHATHS

70. Wzydenue Tpancpopmaropa.
71. HccnenoBanue nepeMEHHOTO TOKA Yepe3 MOCIeJ0BaTeIbHO
COEJMHEHHBIC KOHCHCATOP, KaTyIIKy U PE3UCTOP.
5.3 | Mexanuueckue u 6/2/2 | Ypok
zﬁiiEOMaerHme 72. MexaHn4ecKye BOJHBI, yCIIOBUs UX pactipoctpanenus. [Tonepeunsie n | HaGmoneHne o6pa3oBaHus U pacpOCTPaHEHHS TONIEPEUHBIX U

MPOJIOJIEHBIE BONHEL [leprona, CKOpPOCTh pacHpoCTpaHEHUs W IJTHHA
BOoJIHbI. CBOMCTBA MEXaHMYECKHUX BOJIH: OTPa’KEHHUE, NPEOMIICHUE,
unTepdepennus u audpaxmus. 3Byk. CropocTh 3ByKa. ['poMKoCTh
3Byka. Bricota TonHa. TemOp 3Byka. IllymoBoe 3arps3HEeHHE
OKpYXKalollei cpenpl.

Texauueckne yCTpOﬁCTBa 1 IMPAKTUYECKOC IPUMCHEHNE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajap, paauolpUeMHHIK, TEJIeBU30D, aHTCHHA, Tele(OoH,
CBUY-meus, yapTpa3ByKOBas IUArHOCTHKA B TEXHUKE U MEIHUIIMHE.
JemoHcTpauu.

MIPOIOJIEHBIX BOJIH, OTPAKCHUS U MPEIOMIICHUS, HHTePPEpEHIINHA U
Judpakuny MEXaHMYEeCKUX BOJIH, aKyCTHUECKOTO PE30HaHCa,
CBSI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOW M 9aCTOTOM
koneOannii. Mi3ydeHnue CBOHCTB yJIbTpa3ByKa U €ro PUMEHEHHS.
HccnenoBanne cBOWCTB JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE,
MpeJIoMIICHHUE, TOJPU3AIH, JU(PaKIs, HHTepPepEHIHS.
O6Hapy>xeHrne HHPPAKPACHOTO U YIbTPaAPHUOIETOBOTO N3TyUESHUH.
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O0pa3oBaHUE U PACTIPOCTPAHCHUE MTOTIEPEYHBIX U IPOIOIHHBIX BOJH.
Komne6uomieecs Teno Kak UCTOYHUK 3ByKa. 3aBUCUMOCTD JITHHBI
BOJTHBI OT YacTOTHI KosicOanuii. HabnroneHue oTpaxkeHus u
MpeJOMIICHUS MeXaHUYeCKUX BoJIH. HaOmonenue narepdepeHnuu u
TU(PPaKIIU MEXaHUIECKUX BOJIH. AKyCTHUECKUI pe3onaHc. CBoiicTBa
yIIBTpa3ByKa M ero npuMeHenune. HabmroneHue cBSI3u TPOMKOCTH
3BYKa M BBICOTHI TOHA C aMIUTUTYJON U 9aCTOTON KOJICOAHHIA.

73. YcnoBus H3My4YeHHS IIEKTPOMArHUTHRIX BOJH. B3anmHast oprentanus | CpaBHEHHE MEXaHUIECKUX U 3JIEKTPOMATHUTHBIX BOJH.
BEKTOPOB B 3JIEKTPOMarHUTHOM BosiHe. CBOMCTBA 3IEKTPOMArHUTHEIX | OmpeseneHne yCIoBruil IPHMEHAMOCTH MOJICITH TApMOHUIECKO#
BOJIH: OTpa)k€HHE, MpEJIOMJICHHE, MOJIsIpu3anus, I/IHTep(lJePGHIII/IH U | BojHBIL PellleHHe KaueCTBEHHBIX 3aj1ad, Tpe6y}oumx NPpUMCHCHUSA
nudpaxuus. 3HaHUHU 10 TeMe «MexaHUYECKHUE U 3JIEKTPOMATHUTHBIE BOJIHBDY.
TexHuueckue ycTpoicTBa U MPAaKTUIECKOE TPUMEHEHNE: My3bIKaJIbHbIE W3ydeHne mapaMeTpoB 3ByKOBO# BOJTHBL M3ydeHne
MHCTPYMCHTBI, Pajiap, PATHONPHEMHHK, TCIICBU30D, AHTCHHA, TENCHOH, | pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM NPOCTPAHCTBE.
CBY-mieup, ynbTpa3ByKoBas TMArHOCTHKA B TEXHUKE U ME/THIIMHE. OO0bsicHEHHEe yCTPOMCTBA U IPUHIIUIIA ASHCTBUS MY3bIKAIbHBIX
HemoncTpanu. . WHCTPYMEHTOB, pajapa, paIuoNpUEMHUKA, TEIEBU30Pa, AaHTCHHBI,
UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH:  OTpa)KEHUE, Tenedona, CBY-news.
MpesIOMIICHUE, MOJISIpU3anus, Audpakius, HHTepdepeHITHs.

74. [IpuMeHEeHHE 3TIEKTPOMArHUTHBIX BOJH B TeXHHUKE U ObITY. [Tpuniunel | OObsICHEHHE YIbTPA3ByKOBOM THATHOCTUKU B TEXHUKE U

paaMoCBs3M U TeneBuAeHUs. Paguonokamus. DIEKTPOMarHUTHOE
3arpsi3HEHUE OKPY KAOIIEH CPe/Ibl.

TexHUYecKue yCTpoCcTBa M MPAKTUIECKOE MPUMEHEHHE: MY3bIKAIbHbIE
HHCTPYMEHTBI, pajap, paIuonpHEMHUK, TEICBU30D, aHTCHHA, Telae(oH,
CBUY-mieup, yapTpa3ByKOBas IUATHOCTHKA B TEXHUKE U MEIHUIIHHE.
JemoncTpanuu.

OO6HapyxeHre HHPPAKPACHOTO U YIBTPAPHUOTICTOBOIO UIITyICHUI.

meauiuHe. Mcnons3oBanue IT-TexHoMOTHIA TIpU padoTe ¢
JIOTIOTHUTEIHHBIMHA UCTOYHUKAMHU HH(POPMAIIHHU TI0 TeME, HX
KPUTUYECKHUM aHAIN3 U OLEHKA JOCTOBEPHOCTH. AHAINU3 U OLICHKA
MOCIIEACTBUI ITYMOBOTO M 3JIEKTPOMArHUTHOTO 3arps3HEHHS
OKPYIXKAIOIIEeH Cpelibl ¢ MO3UIUI KOJIOTHIECKOH Oe30MacHOCTH;
MIPEICTAaBICHUHN O palOHAIIEHOM IPUPOIOIIONB30BaHIH (B
IpoIiecce MOATOTOBKH COOOIIEHUH, BRIOJHEHNH IPYIIIOBBIX
IIPOEKTOB)

IIpakTueckue 3aHATUSA

75.

HaGuro1aTh 2/1€KTpOMarHUTHBIN PE30HAHC.

JlabopaTopHbIe 3aHATHS

76. N3y4yeHue napaMeTpoB 3ByKOBOM BOJIHBIL.
N3ydeHue pacripocTpaHeHUs 3BYKOBBIX BOITH B 3aMKHYTOM
MPOCTPAHCTBE.
5.4 | OnTuka. 12/4/2 | Vpok
77. [IpssMonmHEiHOE pacpoCTpaHeHne cBeTa B OAHOpOHOM cpene. JIyd | HabmiomeHue onTHYeCKuX SBICHHUH, TPOBEIEHNE KOCBEHHBIX

cBeta. TodeuyHBIi HMCTOYHMK cBeTra. OTpakeHHEe CcBeTa. 3aKOHBI
oTpakeHHs cBeTa. IlocTpoeHne H300pakeHUIl B IUIOCKOM 3€pKale.
Cdepuueckue 3epkana. [Ipenomnenne cBeta. 3aKOHBI MPETOMIICHHS

M3MEpEHUH, NCCIIeTOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIMINH U
OTIBITOB TI0 TIPOBEPKE MPE/IOKEHHOHN TUTIOTE3bI TP N3YICHUH
SIBIICHUH TPEJIOMJICHHSI CBETa Ha TPaHUIIEC pa3Jiena ABYX Cpel,
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cBeTa. AOCONIOTHBI TIOKa3zarelb mpernoMieHus. OTHOCUTEIbHBIH
MOKa3aTesb MPEJIOMICHHUS.

TexHnuueckue yCTpOﬁCTBa 1 TCXHOJIOTUYECKHUEC MPONLCCChl: OYKH, JIYyIIa,

MepUCKOI, (poToammapar, MHKPOCKOI, MPOCKIMOHHBIN ammapar,
MPOCBETICHUE ONITUKH, BOJIOKOHHAS OTITUKA, AU(PPaKIMOHHAS PEIICTKA.
JemoncTpanuu.

3aKOHBI OTpaXXEHU CBeTa. VccneroBaHe IpeoMIICHHS CBETA.
Hab:mrogeHne moaHOro BHYTPEHHETO OTpakeHHUs. MoJIenb CBETOBOAA.

78.

ITocTosIHCTBO 4aCTOTHI CBETA U COOTHOLIEHUE JUINH BOJIH IIPU IEPEX0Ie
MOHOXPOMAaTHYECKOTO CBETA YePe3 TPAHUILy pa3Jiea ABYX ONTHIECKUX
cpen. Xox sydeit B mpm3me. CIOXHBIA cocTaB Oexoro csera. L[Ber.
IlonHoe BHyTpeHHee oTpaxeHue. IlpenenbHBIl Yroa MOJHOTO
BHYTPEHHETO OTPaXKECHHS.

TexHnveckue ycTpoiicTBa M TEXHOJIOTHYECKHUE MPOIECCHI: OUKH, JTyIa,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOCKIMOHHBIA ammapar,
IMPOCBETICHUEC OINITUKHU, BOJIOKOHHAsA OIITUKA, [[I/I(I)paKHI/IOHHaH peUICTKaA.
JemoHcTpanuu.

HccnenoBaHue Xoga CBETOBBIX ITyYKOB 4epe3 IIOCKONAapalIeIbHYIO
IJIACTHHY U IIPU3MY.

79.

CobOuparoniie u pacceuBaroniue JuH3BL. ToHKas ymH3a. DOKycHOE
paccTOsIHUE M ONTHYECKas CHIa TOHKOH JHMH3BL. 3aBHCHMOCTb
(hOKYyCHOTO PACCTOSIHUSI TOHKOH c(epHUUecKOil IMH3EI OT €¢ TEOMETPHU
U OTHOCHUTEIBHOI'O MOKA3aTels MPEIOMIICHHS.

TexHuYeCcKue yCTpoiCTBa U TEXHOJIOIMUECKUE NIPOLIECChl: OUKH, JIyIIa,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOCKIMOHHBIA armmapar,
MPOCBETIICHUE ONTHUKH, BOJIOKOHHAS ONITHKA, TU(PPAKIOHHAS PEIIeTKa.
JeMmoHcTpanuu.

HccnenoBanue CBOWCTB M300pakKeHUH B JTMH3AX.

80.

VYBenuuyeHnue, gaBaeMoe JUH30M. X0J Iyda, MPOLIEAIIEro IUH3Y MOJ
MPOU3BOIBHBIM YIJIOM K €€ TIaBHOM onrtuueckod ocu. Iloctpoenue
M300paKeHWH TOYKM M OTpe3Ka NpsMOM B coOWpalomux u
paccenBarOIIMX JUH3aX U UX CHCTeMax. Pa3pemraronasi CiocoOHOCTb.
I'nma3 kak onruyeckas cucreMa.

TexHuYeCcKue yCTpOCTBa U TEXHOIOIMUECKUE NIPOLIECChl: OUKH, JIyIa,
mepuckor, QoToanmapar, MHKPOCKOI, IPOSKIMOHHBIN ammapar,
MIPOCBETIICHNE ONITUKH, BOJIOKOHHAS ONTHKA, AU (PPaKIIMOHHAS pEIIeTKa.
JeMmoHcTpamuu.

Monenn MUKpockoma, Teneckona. Habmonenne uHTEphepeHINH
cera. HaOmonenue 1iBeToB TOHKUX miieHOK. HaOmonenue audpaknyun
cBera. M3yuenme  jmudpakumoHHod — pemerkd.  HaGmonenue
mudpakumoHHOTO  cnekrtpa.  HalOmroneHwe — JUCIiepcHMHM  CBETa.

NPEJIOMJICHUSI CBETA B COOMparoliell 1 paccenBaroLiei JIMH3ax,
BOJIHOBBIX CBOICTB cBeTa. HaOitoieHue moJiHOro BHY TPEHHET o
OTpakeHUs, U3yueHHe MoJienu ceeToBoja. Ilomydyenue
N300paKEHHs B CUCTEME U3 IJIOCKOTO 3epKajla U JIMH3bI, B CUCTEME
u3 AByX JuH3. KoOHCTpyHpoBaHUE TeIeCKOMNUECKUX CHCTEM.
W3yuenue nosispusanuu CBETa, OTPaXEHHOTO OT MOBEPXHOCTHU
JIV3IIEKTPUKA, U3ydeHUE HHTEP(EPEHIINH Ta3ePHOTO U3y ICHHUS Ha
JByX wensax. [omydeHne criekTpa n3my4eHus CBETOANO0 A IPH
MTOMOIIM TU(PPaKINOHHON peméTku. Pemenne pacuéTHRIX 3a1a4 ¢
SIBHO 3aJIaHHOHM M HESIBHO 3aIaHHON (PU3NUECKON MOJEIBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopMyI1 1o Teme
«Onrukay. Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOLINX
IIpUMEHEeHHU 3HaHui 1o TeMe «OnTHka». [locTtpoenue u pacuér
N300paKeHNH, CO3/1aBaEMbIX TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M.
OmnpeneneHue yciIoBUil IPUMEHUMOCTH MOJICIIH TOHKON JINH3BI;
I'paHUIl IPUMEHUMOCTH reoMeTpuuecKoi onTuku. O0biIcHEHHE
0COOCHHOCTEH MPOTEKAHUS ONTHYECKHUX SBICHHMH!
nuHTephepeHnny, TMPPaKIIH, TUCIIEPCHH, TIOJTHOTO BHYTPEHHETO
otpaxeHust. OObSACHEHHE yCTPOWCTBA M MIPUHINIA ASHCTBUSA
OYKOB, JIYIIBI, IEPUCKOIA, (pOTOAIIapaTa, MUKPOCKOIIA,
MPOEKLMOHHOTO armnapaTa, Tu(PpaKIHOHHON PEIIETKY,
BOJIOKOHHOH onTukd. OOBsICHEHNE TPOCBETIICHHS ONITHKH. PaboTa
B TpyIIax NpHu 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
xapakTtepa (Harmpumep, mo Teme « CBeTOBBIE SIBIICHUS B TIPUPO/IE)
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Ha6J'HOHeHI/I€ nojsipusanu CBETa. HpI/IMCHeHI/Ie MOJIApONA0B  1JIsd
N3Yy4YCHUA MCXAHNYICCKUX HaHpH)KeHPIﬁ.

81.

IIpenensl MPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

TexHn4eckue ycTpoiicTBa M TEXHOJIOTWIECKUE MPOIIECCHI: OUKH, TyIa,
nepuckorn, (QoToannapar, MHKpPOCKOI, IPOSKIMOHHBIM ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONTHKA, AN(PAKIIOHHAS PEIIETKA.
JemoHcTpanuu.

3aKkoHBI OTpakeHHsl cBeTa. lcciuenoBaHWE MPENOMIICHHUS CBETA.
HaOnroneHne moysHOro BHYTPEHHEro OTpakeHMs. MoJienb CBETOBOJIA.
HccnenoBaHue Xona CBETOBBIX ITyYKOB 4epe3 IUIOCKONApaJUICNbHYIO
IUIACTUHY W Ipu3My. MccnenoBaHue cBOMCTB M300paKeHUH B JIMH3AX.
Monenun MUKpockoma, Teneckona. HabmoneHne wuHTEphepeHIH
cera. HaOmoieHue iBeTOB TOHKUX MJIeHOK. HaOmoaenue audpakiuun
ceeta. Mzyuenme  mudpaknmoHHod — pemerkd.  HaGmonenue
mudpaknmoHHOTO  cmekTpa.  HalOmromeHwe — IUCIiepcHHM  CBETa.
Habmonenne mnomspusanun cBeta. I[IpuMeHeHHE MOISIPOUIOB JUIA
W3YUYCHUS] MEXaHWIECKUX HAIPSHKCHUH.

82.

Wnreppepenuuss cBera. KorepeHTHblE  HMCTOYHUKH. Y CIIOBUS
HaOMIOAEGHUs] MAaKCUMyMOB W MHHUMYMOB B HHTep(EpeHIIMOHHOMN
KapTUHE OT ABYX KOI'€PEHTHBIX UCTOYHUKOB. IIpuMepsl Knaccuueckux
UHTEP(EPEHIIMOHHBIX CXEM.

TexHUYeCKUE yCTPOICTBA U TEXHOJIOIMYECKUE NIPOLIECChl: OUKH, JIyIIa,
nepuckorn, (QoToannapar, MHKpPOCKOI, IPOSKIMOHHBIM ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONITHKA, IN(PPAKIIMOHHAS PEIIeTKA.
JemoncTpanuu.

Habmonenne unTepdepennun csera. HabmopeHue IBETOB TOHKHX
wieHoK. Habmronenne nudpakiun ceera. M3yuenne nudpakimoHHON
pemerku. HaOmonenne nudpaxkumonnoro cnexrp. HaOmonenue
jqucnepcun cBeta. HaOumozenue mosnsipu3anuu cBera. [IpuMeHeHue
HOJIIPOUJOB ISl U3YyYEHHs MEXaHMYECKHMX HAIpsKEHUH. YcClloBUE
HaOIOACHUsI IJIaBHBIX MaKCUMYMOB pu naJicHUU
MOHOXPOMAaTHYECKOTO  CBeTa Ha JAUMPAKIMOHHYIO  PELIETKY.
Ilonsgpuzanus ceera.

TexHHUecKue yCTpoicTBa U TEXHOJOTHUECKUE MPOLECCHl: OUKH, JIyna,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOSKIMOHHBIM ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONITHKA, IN(PPAKIIOHHAS PEIIeTKA.
JemoHcTpanuu.

Wzyuenne nu¢paknuonHoi pemerku. Habmronenne nudpakunoHHOTO
CIIEKTpa.

IIpakTiueckue 3aHATUS

83.

‘ HOJ'Iy‘II/ITL I/I306pa)KCHI/IH B CUCTEMC U3 IIJIOCKOT'O 3€pKaJia U JINH3BbI.
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[MomyunTs N300pakeHHsI B CUCTEME U3 JIBYX JIMH3.

HaGmonare nudpaxiun, uHTEpdEpeHIMH ¥ MOJSPU3ALUU  CBETA.
HaGmonats qucnepeun.

HaGmonare 1 uccnenoBanuy Ju(pakIMOHHOTO CIEKTpA.

JlaGopatopHbIe 3aHATHS

84. M3mMmepeHue nokazaTesns NpeOMICHHS CTEKIIA.
HccnenoBanue 3aBUCUMOCTH (POKYCHOTO paccTOSIHHS OT BellecTBa (Ha
IpUMepe )KUIKUX JIUH3).
Wzmepenne GpoKyCcHOTO pacCTOSIHUS pacCeHBaIOIINX JIMH3.
KoHncTpynpoBaHue TeIeCKONMNYECKUX CUCTEM.
W3yueHne monsApu3alMy CBETa, OTPAKCHHOTO OT IOBEPXHOCTH
JIVDJIEKTPHUKA.

85. Wzyuenne naTepdepeHINH Ta3epHOTO UITyUCHNS Ha IBYX LIEIX.

W3mepeHnue AJIMHBI CBETOBOM BOJIHBI.
IlonyyeHue cmexTpa UM3IAy4YyeHUs  CBETOAMONA IIPU  IIOMOULIU
J(pakIMOHHON penIeTKy.

Paznen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH

Tena). 3akoH cMmenienus Buna. ['mnotesa [lnanka o KkBaHTax.
®oToHbI. DHEPrust U UMITYJIBC (POTOHA.

6.1 | OcHOBBI 2 Ypoxk
CreyatbHON 86. IpanHuibl NPUMEHAMOCTH KIACCHYECKOW MexaHukd. Ilocrtynarsl | [IpoBeeHIe KOCBEHHBIX H3MEPEHHI HMITYIIbCA M SHEPTHH
Teopuu CHEUHATBFHON ~ TEOPHH  OTHOCHTENBHOCTH.  [IPOCTPAHCTBEHHO- | PENATHBUCTCKHUX YACTHII (10 (poTOrpadusaM TPEKOB 3apsKEHHBIX
OTHOCHTCJIEHOCTH. BpeMEHHOW  mHTepBal. IlpeoOpasoBamms  JlopeHma.  YCJIOBHE | YacTHIl B MATHMTHOM IIONIE). AHAIM3 U ONHMCAHUE (QU3UIECKHX
OpUYMHHOCTH. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMeUICHHE | SIBJICHHH C MCIONB30BAHUEM MOCTYIIATOB CHELUAIBHON TEOPHH
BPEMEHH U COKPALICHHE [TIHHBL. OTHOCUTENHHOCTH. OOBSICHEHHE NPUHIIUTIA ACHCTBHS
TexHUYECKHE  yCTPOMCTBA M TEXHOJOTHYECKME  MPOLECCHI: | CIYTHUKOBBIX MPUEMHUKOB, YCKOPUTENEH 3aPSIKEHHBIX YACTHUIL
CITYyTHHKOBBIE TIPUEMHUKH, YCKOPHUTEH 3aPSKEHHBIX YACTHIL,
DHEPIrUsl ¥ UMITYJIbC PENSATHBACTCKON YACTHIIBL.
CBsI3b MAcCBHl ¢ DHEPTUEH W HUMITYJIHCOM PENSATHBHUCTCKONW YACTHIBL.
DHeprus moxosl.
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
CIIYyTHUKOBBIE IPUEMHHKH, YCKOPUTEH 3aPSKEHHBIX YACTHIL.
VYeHUYECKUI IKCIIEPUMEHT, 1a00PATOPHBIE PAOOTHI, IPAKTHKYM.
OnpeziesieHue MMIYJIbCA M OSHEPTUU PENSTHBHCTCKUX 9acTHIl (1o
(botorpadusm TPEKOB 3apSHKEHHBIX YACTHI] B MATHUTHOM IIOJIE).
Paznea 7. KBantoBas (puszuka
7.1 | KopnyckyaspHo- 6/2 Ypok [IpoBeneHue KOCBEHHBIX U3MEPEHUH, UCCIIE0BAaHUS 3aBUCUMOCTEM
BOJTHOBOI JyaJn3M. 87. | PaBHOBECHOE TEILIOBOE H3ITyYeHHE (M3IyUCHHE aOCOTIOTHO YEPHOTO MENly QUINYECKHMH BEMYHHAMU [PU H3YUCHHU SBICHHS

dotorddexra. Onpenenenne aOCOTIOTHBIX K OTHOCHUTENBHBIX
MOTPENIHOCTEH M3MepeHu pu3ndecKkux BennmdrH. OIeHKa ITpaHHuIl
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®dorordppexr. Ombitel A.T'. CroneroBa. 3akoHbl PoTOIPPEKTA.
YpaBuenue DitHiureitna s porosddekra. "KpacHas rpanunma”
thoroaddexra.

88. JaBnenue cBera (B YacTHOCTH, JaBiIeHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIOIIYI0 M a0COJIOTHO OTPAXKAMOIIYI0 MOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  MPOLECCHI:
CIEKTPOMETP, (OTOIEMEHT, (POTONATUNK, TYHHEIBHBIH MHKPOCKOTI,
COJHEYHast OaTapes, CBETOANOI.
JemoncTpanuu.
HccnenoBanme 3aKOHOB BHEIIHETO POTOAPPeKTa.

89. Bonnbl ne bpoitna. Jnuna BonHBI e Bpoiis u pa3smepsl o0nacTu
JIOKIN3AINH JBIDKYIIEHCS YaCTHIIBI.
TexHndeckne  yCTpOWCTBA M TEXHOJOTHMYECKHE  IPOLECCHI:
CIEKTPOMETp, (OTOIEMEHT, (POTONATUNK, TYHHEIBHBIH MHKPOCKOTI,
COJIHeuHast 6arapest, CBETOJHOI.
JemoncTpanuu.
HccnenoBanne 3aBUCUMOCTH COTIPOTHBIICHUS MOIYIPOBOTHHKOB OT
OCBEIICHHOCTH.

90. Jdudpakius smekTpoHoB Ha Kpuctamiax. Cnenudrka mM3MepeHHd B

mukpomupe. CooTHOIEHH HeolpeaeneHHocTel [ eitzendepra
TexHndeckne  yCTpOWCTBA M TEXHOJOTHMYECKHE  IPOLECCHI:
CIEKTPOMETpP, (OTOIEMEHT, (POTONATYHK, TYHHEIbHBIH MHKPOCKOII,
coJlHeuHast OaTapesi, CBETOIUO/I.

JeMoHcTpanuu.

Ceeroauon. ConHeunas 0atapest.

norpemHocteil. Penienue pacu€THeIX 3a1a4 ¢ SIBHO 3aJaHHOM 1
HESIBHO 33J1aHHOI (PU3NUECKOI MOJIENBIO C UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMy 1o Teme «KBaHTOBBIC SBICHU.
PemeHne Ka4ecTBEHHBIX 3314, TPEOYIOINX IPHUMEHEHUS 3HAHUN
no reme «KBaHTOBBIE siBNIeHUs». OnpeieneHne ycuoBui
MPUMEHUMOCTH KBAHTOBOW MOJIENIN CBETA. AHAIIN3 KBAHTOBBIX
TIPOIIECCOB C MCTIOJIb30BAaHUEM ypaBHEHUS DHHINTEHHA IS
doTtoaddekra, NpUHIIUITA COOTHOILECHUH HEONPEAEIEHHOCTH
I'eiizenOepra. OOBsICHEHHE IPUHIIMIIA JEHCTBHS CIIEKTPOMETPa,
¢doro3nemenTa, GOTONATINKA, TYHHEIHPHOTO MUKPOCKOTIA,
cormHeyHOH OaTapen, cBetoaunoxaa. McmonszoBanue IT-TexHOMOTHIA
npu paboTe ¢ TOMOTHUTEIBHBIMU HCTOYHHUKAMHU HH(POPMAIIUH 110
TeMe, UX KPUTHUECKHI aHAJN3 U OLIEHKA JI0CTOBEPHOCTH

JlabopaTopHBIE 3aHATHS

91. HccnenoBanue Gporope3snuctopa.
N3mepenue nocrosauHoi [1naHka Ha OCHOBE HUccClieJOBaHUA
thoroaddexra.
HccrenoBanne 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT
HanpsKEHUS.
7.2 | ®usuka atoma. 2/2 Ypok
92. OnBITEI TIO HWCCIEAOBaHUIO CTpoeHHs aroMma. I[lmamerapHas moxens | OmnpeneneHue AJTWHBI BOTHBI JIa3epHOTo M3ydeHus. Habmonenue

atoma Pesepdopna.

[ocrynatsr Bopa. U3myuenne n noromenue GOTOHOB NPH IEPEXoie
aToMa C OJTHOTO YPOBHS SHEPTUH Ha JPYTroil.

Bunpl cnexrpoB. CrieKTp ypOBHE# S9HEpriH aToMa BOAOPO/Ia.
CrnioHTaHHOE W BBIHY’)KAEHHOE H3TyueHue cBeTa. Jlasep.

JUHENYaThIX CIIEKTPOB. MccnenoBanue cekTpa pa3peskeHHOTO
aTOMapHOT'O BOJIOPO/Ia M M3MEpEHHe IOCTOSTHHON Punbepra.
W3yudenne ycTpoiicTBa U JeHCTBUS CUETUNKA HOHU3UPYIOILUX
gactull. OnpeaeneHye yciuoBUil MPUMEHNMOCTH MOJIENIN aTOMa
Pesepdopna. OObsicHeHne TpUHINTIA AEHCTBUS CIIEKTPOCKOIIA,
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TexHuyeckue  yCTpoHiCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
CIIEKTPAJIbHBIN aHaTU3 (CIIEKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
JeMmoHcTpanuu.

Monens ombita Pesepdopaa.

HaOnroeHue nTMHEHYATHIX CIIEKTPOB.

YeTpoHCTBO U ACMCTBYUE CUETUNKA HOHU3UPYIOLINX YaCTHLI.
OmnpeneneHne JUTMHBI BOJTHBI JIA36PHOTO M3ITYICHHS.

Ja3epa, KBaHTOBOI'O KOMIIBIOTEpa. AHANIN3 KBAHTOBBIX IPOLIECCOB
Ha OCHOBE IIEPBOr0 ¥ BTOPOTro MocTyIaToB bopa

JlaGopatopHbIe 3aHATHS

93. HaGuonenue tnHe4aToro crekrpa.
HccnenoBanne ciekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOA H
U3MepeHue MocTosTHHOM Punbepra.
7.3 | ®usuka aTOMHOTO 8/2/2 | Ypox
Anpan 94. Hyxnonnas monens sinpa I'eitzentepra-IBanenko. 3apsn siapa. [IpoBenenue m3MepeHnHt paanoaKTHBHOTO (HOHA C
AJIeMEHTapHBIX
P Maccogoe uucio siapa. M3oTorbl. UCIIONL30BAHUEM JO3UMETPA U UCCIIEA0BAHKUE TPEKOB YacTHIL (110
4acTHIl. o o
PannoakTuBHOCTB. Anb(a-pacnaz. DIEeKTPOHHBII U MO3UTPOHHBIN rotoBsM dotorpadusam). M3yueHue MOIOMEHHS 6eTa-qacTHI]
bera-pacnaz. 'aMma-n3yuenue. amomuadeM. OnpeeneHye yCIoBUii IPUMEHUMOCTH MOJIENH
95. 3aKoH paJiOaKTUBHOrO pacnaaa. PaguoakTUBHbIE U30TOIBI B aTOMHOTO s1/ipa. AHAJIU3 ¥ ONUCAHKE ANEPHBIX peaKiuii ¢
npupoze. CBoiiCTBa HOHU3HPYIOWIETo H3IyYeHus. Biumsinne HCII0JIb30BaHUEM MOHATHI MacCOBOE YUCIIO U 3apsij spa, IHEprus
PaInoaKTUBHOCTH Ha )KUBBIE OpraHW3MBL. EcTecTBeHHBIN (OH CBAI3H A1pa, 3aKOHOB COXPAHEHNUS 3apsi/1a, MACCOBOTO MHCIA H
n3ay4eHus. JlozumeTpus.
SHEPTUH B SICPHBIX PEAKIHSX, 3aKOHA PaIHOAKTUBHOTO pacmaja.
96. DHeprust CBS3M HYKIIOHOB B siape. Snepubie cuibl. Jledhext Maccol OOBsCHCHHE TIPUHIINTIA ICHCTBHS J03UMETpa, KaMephl BuiibcoHa,
snpa. SIIEPHOTO PeaKkTopa, TEPMOSIEPHOTO PEaKTopa, aTOMHOM OOMOFI,
SAnepHble peakuuu. JleneHue U CUHTE3 sep. S IepHble peaKTOpBI. o
MarHUTHOPE30HAHCHOU ToMoTrpaduu. AHAIIN3 U OIICHKA BIHSHUS
ITpo6neMs! ynpaBiseMoro TepMOSIEPHOTO CHHTE3a. DKOJIOTHUECKUE .
. PaIroaKTHBHOCTH Ha )KUBBIE OPTaHM3MBI, @ TAKXKE MOCIEACTBHMA
ACTICKTHI Pa3BUTHSA AICPHON SHEPTETHUKH. . 9 N
Pa3BUTHSI SACPHON SHEPTETUKH C MTO3ULIUIT IKOJIOTUUECKOM
97. MeTompl perucTpayy U HCCIIeOBaHUS YIEMEHTAPHBIX YaCTHII.

DyHnaMeHTaIbHBIC B3aUMOJCHCTBHS. baproOHbI, ME30HBI U JIEITOHBI.
IIpencraBnenne o CrangapTHOH Mozenu. KBapk-TIrooHHas MOETh
aJIpPOHOB.

®dusnka 3a npeaenamu CtannapTHON Monenu. TeMHast MaTepus u
TEMHas SHEPTUA.

EnnHCTBO hu3mueckoi KapTUHBI MHpa.

0€301aCHOCTH; MPEJICTABICHUN O PAllHOHAILHOM
MIPUPOIOTIONB30BaHUH (B MPOIIECCe MOJTOTOBKU COOOIEHNH,
BBITIOJIHEHHS TPYTIIIOBBIX ITPOEKTOB)

HpaKTI/I‘IGCKI/IC 3aHATHA

98.

I/ICCHGHOBaTL PaAnOaKTUBHOTO q)OHa C UCTIOJIb30BAHUEM J03UMETPA.

JlaGopatopHble 3aHATHS

99.

HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (POTOTpadusiM).
Wzyuenne noryonieHust 6eTa-yacTUIl aIIOMHUHUEM.
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Pa3znen 8. DiieMeHTbI ACTPOHOMHUU U ACTPOPUZUKH

8.1 | DnemeHTHI 10/2 | Ypox HaGmonenue 38é31H0r0 HeOa HEBOOPYKEHHBIM TIJ1a30M C
ACTPOHOMMHU 1 100. | Dramsl pa3BUTHSA aCTPOHOMHUH. UCTIONBE30BaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUH JJIs ONIPEICIIEHHs
actpopusuku IlpuknagHoe ¥ MHUPOBO33PDEHYECKOE  3HAYECHHUE  ACTPOHOMMH. | ITOJTOXKCHHS HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE

[IpUMeHUMOCTh  3aKOHOB ~ (DM3WKHM JUIS  OOBSCHEHHsS TpHUpomsl | co3Be3aus CeBepHOro MoiyLapus u apkue 38€3apl. Habmonenue B
KOCMHYECKHX OOBEKTOB. METOIBI aCTPOHOMHYECKHX HCCIECIOBAaHHN. | Teneckor JIyHbI, IIaHET, TYMAHHOCTEH U 3BE3HBIX CKOIUICHHUH.

COBpCMCHHHe OIITHYCCKUEC TCJICCKOIIBI, paaroTeNeCKONkbl, | YyacTtue B JHUCKYCCHH O POJIU aCTPOHOMUU B cQBpeMeHHQf/'I
BHEATMOC(EPHAs aCTPOHOMUSL. KapTHUHE MHpA, B IPAKTUYECKON JEATENBHOCTH YEJIOBEKA U
101. | Bupa 3Be3nHoro Heba. Co3Be3nust, SIpKUE 3BE3/bl, TUIAHETHI, X BUAUMOE | JaJlbHEHIIEM HayYHOTEXHHYECKOM pa3BuTHU. [loaroroBka
ABUKCHUC. cOO0OIIEeHNH 0 METOIaX MOTyYSHHUSI HAYYHBIX aCTPOHOMHYECKHX
ConHeyHas cucTeMa. 3HAHUH, OTKPBITUAX B COBPEMEHHOU acTpoHOMUH. [Ipumenenune
102. | ConHeuHas cucTema. OCHOBOIOJIATal0LUX ACTPOHOMHUYECKHUX MOHATUM, 3aKOHOB U

Comane. ConHeuHast akKTHBHOCTD. VcTounnk sHeprin CONHITA U 3Be3]. | TEOpHil Ui aHaIu3a U 00BSICHEHHUS (PU3MYCCKHX TPOLIECCOB,
3BE3/bl, UX OCHOBHBIE XapaKTEPMCTUKH. Jluarpamma "CHEKTPANbHBIA | MPOUCXOIAMIMX B 3BE3/1aX, B 3BE3MHBIX CUCTEMAX, B

KJ1acc - CBGTHMOCTL". 3B632LI>I TJIaBHOU IIOCJICAOBATCIBbHOCTH. MEKTaJIaKTUICCKOU cpene, IBUKEHUS He6eCHBIX TEJ, SBOJIIOLAN
3aBucuMoOCT  "Macca - CBETHMOCTB" Ul 3BE3J  TVIABHOW | 3pasy y BeeneHHOM

nociieoBaTeIbHOCTH. BHyTpeHHee cTtpoeHue 3Be3n. COBpeMEHHBIE
MpeJCTaBICHUsI O TMPOUCXOXACHUM W dBomonuu CoNHIIA U 3BE3].
DTaIlbl )KU3HU 3BE3/I.

103. Muneunsiii [yTs - Hama [Manaktuka. [Tonoxxenue u amxenne ConHua B
Tanaktuke. Tumbl ramaktuk. PaavoramakTuku U KBasapbl. UepHble
JIBIPHI B SJIpax TalakTHK.

104. | Bcenennas. Pacmupenue Bceenennoit. 3akoH Xa0O6ma. PasOeranme
rajlakTuk. Teopus bosbmoro B3pbiBa. PeukroBoe usiyueHue.
MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepemennsie npobi1eMbl acTpOHOMHH.

IIpakTueckue 3aHATUSA

105. Habmonats 3Be31HOTO HeOa HEBOOPYKEHHBIM TIIa30M C
HCIIOJIE30BAaHIEM KOMITBIOTEPHBIX TPHIIOKEHIH IS OMPEICTICHHS
MOJIO’KEeHU ST HEOECHBIX 00BEKTOB HAa KOHKPETHYIO /1aTy: OCHOBHBIE
co3Be3nusi CeBepHOTo MONYIIapHs U SIPKUE 3BE3IbI.

Habmonenus B Teneckon JIyHBI, TIIaHET, TYMAHHOCTEH H 3BE3IHBIX

CKOILICHUH
Paszpnen 9. ®usnyeckuii NPaAKTHKYM
9.1 | ®usnyeckuit 2 Ypok
TIpaKTHKYM 106. | Cnoco0bl u3mMepenus (pU3NIecKrX BEJIMUHH C UCIIOJIb30BAHHEM [IpoBeneHne KOCBEHHBIX H3MEPEHUH, HCCIIe0BaHNI
AHAJIOTOBBIX ¥ MU(POBBIX H3MEPUTEIBHBIX TIPUOOPOB H 3aBHCUMOCTEH (PU3MYCCKHUX BEIMYMH, MPOBEPKA MMPEIOKEHHBIX
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KOMITBIOTEPHBIX JaTYNKOBBIX CUCTEM. AOCOIIOTHBIC U OTHOCHUTEIIbHBIC
MOTPENIHOCTH U3MepeHNH pr3ndeckux BeandnH. OeHKa rpaHuIl
MOTPEIHOCTEN.

IIpoBeneHue KOCBEHHBIX U3MEPEHUMN, UCCIEN0BAHUN 3aBUCUMOCTEMN
(u3MYEeCKHX BEINYNH, IPOBEPKA MPEIIOKEHHBIX THIIOTE3 (BBIOOD U3
paboT, OIMMCAHHBIX B TEMAaTHIECKHUX pa3zenax "YdeHndecKuit
SKCIIEPUMEHT, JJAOOpaTOpHBIE pabOTHI, IPAKTUKYyM").

runotes (BbIOOp M3 padoT, ONMMCAHHBIX B TEMAaTHYECKUX paszesax
«Y4eHNYeCKNI SKCIIEPUMEHT, J1abopaTopHbIEe paboThI,
MPAKTHKYM»)

Paznen 10. O000maroiee noBTopeHue

10.
1

O6ob6maroree
MOBTOPEHUE

2

Ypok

107.

O06o001eHre 1 cucTeMaTH3alHs COAEPKaHus pas3/ielioB Kypca
"Mexanuka", "MonekynsipHas Gu3uka u TepMoJUHAMHKA",
"DnexTponuHamuka”, "Konebanus u BoHE", "OCHOBHI CHICIIHATEHON
Teopun oTHocuTenbHOCTH", "KBaHTOBas pu3mka', "IIeMeHTH
ACTPOHOMHMH U acTpopu3nKu'".

Ponb usnku 1 acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJIOTHIECKOH,
COILIMAIBHON M 3THYECKOH chepax AesTeIbHOCTH YeJI0BEeKa, POIb U
MecTo (PM3UKH M aCTPOHOMHHU B COBPEMEHHOW Hay4YHOIl KapTHHE MHUA,
3Ha4YeHHE OMHUCATENbHON, CUCTEMAaTU3UpYIOIIel, 0OBACHUTEIBHON 1
MIPOTHOCTUYECKON (PYHKITHI (PU3NICCKOI TEOPHH, POITb (PHUIUICCKOM
Teopur B (POPMHUPOBAHUY MPEICTABICHUA O (PU3NICCKOI KapTHHE
MHpa, MECTO (PM3MYECKOW KAPTHHBI MUPA B OOLIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MTPEJCTABICHUI O IPUPOJIE.

Yuactue B IUCKYCCHHU O POJIH (PM3UKH ¥ ACTPOHOMHH B Pa3IUUHBIX
cdepax mesTenbHOCTH yenoBeka. [Toaroroska coobimenuii o mecte
(bU3UYeCKOi KapTHHBI MUpPa B Psily COBPEMEHHBIX MTPEACTaBICHUI
0 npupoie. BrinonHeHne y4eOHbIX 3aaHui, 1eMOHCTPUPYFOLIHX
OCBOCHHE OCHOBHBIX IIOHATHH, (PM3NICCKHUX BEIHMYNH U 3aKOHOB
Kypca QU3UKH

Koncynbramnuu no
HUHAMBUIYaIbHOMY
MIPOEKTY

20

108.

Beenenue. Llenu u 3aauu n3y4eHUs: OCHOB MPOEKTHOU JeATEIbHOCTH.

109.

(DOpMyJ'II/IPOBKa TEMbI MHAWBUAYAJIBHOTO IIPOCKTA.

110.

Omnpenenenne TUIA IPOEKTA; GOPMYIHUPOBKA HIEH, SN
MIPOEKTHUPOBAHUS

111.

V3ydeHrie HCTOYHHUKOB HEOOXOIMMO# MH(OPMAIIHH, OTPabOTKa METOZIOB
nioucka nadopmarmu B Vinteprere. CocrapieHue I1aHa TeKCTa.

112.

Brmucku u3 TEKCTA, TUTUPOBAHNUEC TCKCTA, IOMETKHU B TCKCTC.

113.

OdopmiieHne MICbEMEHHOM YacTH MPOEKTa.

114.

IlonBeneHNE UTOTOB.

115.

[IpaBuita oopmiteHHE pe3yIbTATOB, MPE3EHTAINS IIPOSKTA

116.

Ortuer 0 XOA€ BBINIOJIHCHUA ITPOCKTA.

117.

praBJ’IeHI/IC N3MECHCHUAMU U 3aBEPUICHUC ITPOCKTA

Koncynbranus nepen
JK3aMEHOM

118.

KOHCYJ'ILT&III/IS{ nepea 9K3aMEHOM
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[Ty6nuuHas 3amura 6 [y6nuyHas 3auTa MHAMBU LY aIbHOTO IIPOEKTa

UHIUBUIYaIbHOTO

HpoeKTa

CamocrosTensHas paboTta 39 | BrimonHeHNE MHANBAAYANTBHOTO MPOEKTA
12 | IMoaroroBka K 3amuTe HHANBULYATHHOTO IPOEKTA
12 IMoAroToBKa K 3K3aMeHy

[IpomexxyTounas 4

aTTecTanys B popme

JK3aMeHA

Bceero: 309
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2. YCJIOBUA PEAVIMBAIIUM YYHEBHOI'O IIPEIAMETA ®U3UKA

6.1 MaTtepuaJbHO-TeXHHYeCKOe o0ecrneyeHne

B coorBerctBum ¢ TtpebdoBanusmu PIOC COO k MarepuagbHO-TEXHHUUYESCKOMY
o0ecrieyeHnIo y4eOHOro mporecca yriayoJeHHbIH YPOBEHb Kypca (U3NKU U3YyYaeTCs B YCIOBUSX
npeaMeTHoro kabuHera (usuku. KaOuHer (Qu3MKM OCHAIIEH HEOOXOIMMBIM J1aOOpaTOPHBIM
000pyI0BaHKEM JIJIsl BBIMIOTHCHHS YKA3aHHBIX B TPOTpamMMe 1Mo U3MKE MPAKTUIECKUX padoT U
JEMOHCTPALIMOHHOTO 000PY/IOBaHHUS.

JIeMOHCTpallMOHHOE 00OPYZOBaHUE OOECIIEYMBAET IIOCTAHOBKY IIEPEUUCIICHHBIX B
nporpaMme mo (pu3uKe KIIOUYEBBIX AEMOHCTPALMNA ISl MCCIEIOBAaHUS U3YYaeMbIX SBIICHUN U
MPOIIECCOB, SMIUPHUUECKUX U (PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUI.

JlaGoparopHoe oOopynoBaHUE MJi1 MPaKTUYECKUX padboT chOpMUPOBAHO B BHJE
TEMaTUYECKHX KOMIUIEKTOB U 00ECIICUYCHO B pacyeTe OJTHOTO KOMILIEKTA Ha JIBYX O0YYaroIIIXCsl.
Temaruueckue KOMIUIEKThI JabOpPaTOpHOro oOOOpYAOBaHUS IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUH aHAJIOTOBBIX U MU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIHHBIX
CUCTEM B BHJIe TU(DPOBBIX JTa0OPATOPUIA.

[TporpamMma ydeOHOTro mpeamera Ousnka peanmsyercss B yueOHOM kabunere dusukw, B
KOTOPOI UMEETCsI BO3MOKHOCTh 00ECTIeUnTh CBOOOIHBIN AOCTyn B IHTepHET BO BpeMs yueOHOTro
3aHSTHSI U B TIEPHOJ] BHEYUCOHOM EATETHHOCTH 00yUJarONIIXCS.

O6opynoBanue 1abopaTopuu U pabouux MeCT JIabopaTOPHH:

— Paboune mecta Ha 25 oOyuaromuxcs

— ABTOoMaTH3upoBaHHOE pabouee MECTO MpernoaaBaTes;

— HHTepakTuBHAA 10CKa, IPOEKTOP, KPOHILUTEHH;

— MarautHo-MapKepHas JI10CKa;

— Harnsgasie mocoOust (KOMITIEKTH Y4eOHBIX TaOJHII, TUIAKAThI: «(pU3HUECKIe BETUIHHBI U
dbyHIaMEHTaIbHBIE ~ KOHCTaHTBD»,  «MEXAyHapoAHas  CHCTeMa  €IMHUIl  CH»,
«TepHOANYEcKasl CHCTEMa XHMHUYECKUX d3JeMeHTOB a. W. MenneneeBay, MOPTPETHI
BBIIAIONINXCS YYCHBIX-(DU3UKOB U aCTPOHOMOB);

— JleMoncTparmonHoe 06opynoBanue (00111ero Ha3HAYCHUS U TEMaTHYECKHUE HAOOPHI);

— JlaGoparopHoe ob6opyaoBaHue (00IIero Ha3HAUYCHUS U TeMaTUYecKue Habophbl);

— Crarnueckue, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbBIE MOJICIIH;

— KoMrmiekT TexHruueckoi TOKyMEeHTallii, B TOM YHCIIe MaciopTa Ha Cpe/icTBa 00ydeHus,
WHCTPYKIIUH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

— KommiekT yueOHO-MeToANUeCKO JOKyMEHTAIIHNH;

— @oHJ OLIEHOYHBIX CPEJICTB IO MPEIMETY;

6.2 UnopmanmonHoe odecnedeHne peajn3anui NporpaMmMbl

B OubGnuoteunslii ¢GoHA BXOAAT y4uyeOHMKH U3 (enepasbHOro mnepedHsi y4eOHUKOB,
JIOTIYIICHHBIX K MCIOJIB30BAaHUIO IIPH PEATU3alUU UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIEero
0o0pa30BaHUsl OpPraHM3ALUSAMH, OCYILECTBISIOUIMMHU OOpa30BaTENbHYIO JEATEIBHOCTh U
YCTaHOBJICHUS NMPEAEIBHOTO CPOKa HCIOIb30BaHUS HUCKIIOUEHHBIX YUEOHUKOB, YTBEPKICHHOTIO
npukazoM Munnpocemenust Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHiocte
Poccun 01.11.2022 N 70799).

Crynenram  Komnemxa  obecrieuen  jgoctynma kK yueOHukam  ObC  Jlanb
(https://e.lanbook.com/) (kommekmuu "®ITY. Cpemnero ob6mero oOpa3oBanus. M3a-Ba
«IIpocBemmenuey, "Axkagemus". O6meoOpa3oBaTeNbHbIE TPEAMETHI).

B o06pazoBaTenbHOM IpoIecce UCIONIb3YIOTCS AIEKTPOHHBIE 00pa3oBaTelbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs OHIIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
UCIOJBb30BAHUIO  TpU  peald3allid  UMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEIUTAIHIo
00pa3oBaTeNbHBIX MPOTrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpexHero oOIIero
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oOpa3zoBaHus, yTBEepkKACHHOro mpukazoM MunHnpocBemenus Poccun 18.07.2024 N 499.
(3apeructpuposano B Muntocte Poccun 16.08.2024 N 79172).
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