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Pabouass mporpamma yueOHoro mpeamera OVIIn.06 dusumka pa3paboTaHa Ha OCHOBE
TpeOOBaHUI:

— (denepanbHOrO0  TOCYJApCTBEHHOTO  00pa3oBaTeNbHOIO  CTaHAapTa  CPEAHEro
npodeccuoHaIbHOTO 00pa3oBaHus 1o crenuaibHocTH 21.02.02 Bypenue HepTsIHBIX U
ra3oBBIX CKBAXKWH, YTBEPIKICHHOTO NpHUKa3oM MUHHCTEpCTBA 00pa3OBaHUS U HAyKH
Poccuiickoit ®enepamm Ne 836 ot 15 centsabps 2022 r., (3apeructpupoBaH
MunucrepctoMm toctuiiu PO 20 oktsiopst 2022 r. N 70631);

— (¢denepanbHOrO TOCYJAPCTBEHHOIO OOpPa30BAaTEIBHOTO CTaHAApTa CpPEJHEro oOIIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO mpukazoM MuHHCTepcTBa 00pa3oBaHUS W HAyKU
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

— nonoxeHui OenepaibHOI 00pa30BaTEIHLHON MPOTPAMMEBI CPEIHETr0 001Iero 00pa3oBaHus,
yTBepKAeHHOW npuxkazoMm MunnpocBenienust Poccum ot 18 mas 2023 r. N 371
(3apeructpuposano B Muntocte Poccun 12 urons 2023 r. N 74228), B 1.4. denepanbHoi
paboueii mporpammsl o yayeOHoMy npenmeTy "®Pusnka" (yriryOJaeHHbIH YPOBEHbD);

C y4eTOM HOquaCMOﬁ CIICHUAJIBHOCTH.

B COOTBETCTBUU C pab0YMM Y4E€OHBIM IJIAHOM.

Pa3zpaboruuk:

— OcmMmanoBa Ainmat AnueBHa, npenoaaBateib ['BIIOY Pl «TexHu4eckuil KoJuieK UMEHU
P.H. Amypanuesa»
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1. TOSICHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma ydeOHoro npenmera Ousnka npeaHa3HadeHa Uil U3y4eHUs! (PU3UKU
IIpU peasin3aliy CpeHEro oo1ero oopazoBaHus B Ipeaeiax OCBOSHUS TPOrPaMMBbl MOATOTOBKHU
cnenuanucToB cpeaHero 3sena 21.02.02 bypenue HeTSIHBIX U Ta30BBIX CKBAXKHUH.

VYueOnslii npeamer Ou3nka TPUHAMICKUT IpeaMeTHONH obsactu EcTecTBeHHO-HAay4YHbIE
npenmetel, I'OC cpexnero obmiero oOpa3oBaHUs, U HM3y4aeTCss B COCTaBE O0OS3aTENbHBIX
y4eOHBIX MPEIMETOB 00111€00pa30BaATEIIHPHOTO ITUKJIA.

[Ipenmer siBasieTcss mpoMIBHEIM IpeaMeToM obmieodpazoBarensHoro mukia HIICC3 u
uzydaercs Ha yrinyosnenHoM ypoBHe OI'OC cpennero olriero 06pa3oBaHus ¢ y4eTOM CIEHU(PUKU
OCBaMBaeMOM CHEIUAIBHOCTH.

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

PaGouas nporpamma ydyeOHoro npeamera Ousnka JaeT MpeacTaBiICHUE O LEsIX, o0mIei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
Ou3rka Ha yYriayOJIEeHHOM YpOBHE, YCTaHaBIMBAeT 00s3aTEbHOE IMPEIMETHOE COJIep’KaHue,
IIpelyCMAaTPUBAET €ro CTPYKTYpUpPOBAHME IO pa3fesiaM UM TeMaM Kypca, JaeT paclpeiesieHue
y4eOHBIX YacOB 110 TEMAaTUYECKUM pa3jiesiaM Kypca U OCIe0BaTEIbHOCTh UX U3YUEHHUS C YIETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKM Y4YeOHOIO Ipolecca, BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

Pabouas mporpamma ydeOHOro mpenmera ®Pusnka yriayOJIEHHOTO YPOBHS IO3BOJISIET
peann3oBath 3a/a4u Mpo(ecCHOHaATbHON OpUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM s
IPOSIBJIEHUS] CBOMX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH KaXKIbIM OOydarouumcs,
KOTOpBIE HEOOXOIUMBI Il MPOAODKEHUsS 00pa3oBaHMs B OpraHU3alusX MPOPEeCCHOHATBHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme no ¢usuke omnpenensioTcs IIaHUPyeMble pe3ylbTaThl OCBOCHHUS Kypca
(GU3UKY: JIMYHOCTHBIC, METAIlpeAMETHBIC, MpeaMeTHbIe (Ha yriyOneHHoM ypoBHe). Hayuno-
METOIOJIOTUYECKON OCHOBOM 7Sl pa3paboTKu TpeOOBaHHUM K JTMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM pe3yIbTaTaM 00y4aroInuXCs, OCBOMBIIMX MPOTPaMMy 10 (M3HUKE Ha YIITYyOJICHHOM
YPOBHE, SIBJISIETCA CUCTEMHO-ESITEIbHOCTHBIN MOAXO/.

PabGouas mporpamma mno @u3MKe MNPEeAOCTaBIsIeT BO3MOXKHOCTH ISl pealu3aliu
Pa3IMYHBIX METOJUYECKUX MOIXOJOB K IMpPErnoAaBaHUI0 (PU3UKM Ha YriayOJIEHHOM YpOBHE MpHU
YCIIOBUU COXPaHEHUs 00s3aTeIbHOM YacTH CO/Iep KaHUsl Kypca.

du3nka Kak Hayka 0 Haubosee 00X 3aKOHAX MPUPO/IbI, BEICTYIAsl B KauecTBe y4eOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHUM 00 okpyxkaromem mupe. Kypce
¢u3uKu - cUCTEMOOOPA3yIOUIMHA Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY
(du3HYecKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH, OUOIOTHEH,
¢duznueckoii reorpadueit u acrponomueil. Mcrnonb3oBanue u akTHBHOE MPUMEHEHUE (PU3NIECKUX
3HAHUW ONpeNeNnuyio XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
DHEPreTHKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJYYEHMs] HOBBIX MaTepUaloB C 3aJaHHBIMHU
cBoiicTBamu. M3yuenue Gpu3NK1 BHOCUT OCHOBHOM BKJIaJ B QOPMHUPOBAaHUE ECTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00y4Jarolerocs, B popMUpOBaHUE YMEHUIN IPUMEHATh HAYUYHBIH METO/ TO3HAHUS
IIPU BBIOJIHEHUU UMH YYE€OHBIX MCCIIEA0BAHUM.

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

Wnes nenoctHocTr. B COOTBETCTBUM € HEM KypC SIBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUY € HEell MaTepuan Kypca GU3NKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.
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Wnea  rymanutapuzanuu. Peanmsanumss  uzaem  OpeanonaraeT  MCIHOJb30BAaHUE
TYMaHUTApHOTO TOTEHIMaNa (PU3MYecKOW HAyKH, OCMBICICHHE CBSI3U DPAa3BUTHA (DU3UKU C
pasBUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTMYECKHMU
npodsieMaMu.

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

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

OcBoenne conepKaHHsi MPOrpamMMbl MO (HU3UKE CTPOUTCS HA MPUHIMIAX CHCTEMHO-
NeSITeIbHOCTHOrO mnoxaxona. Jnst ¢us3uku peanusanus 3TUX NPUHLMIIOB Oasupyercs Ha
UCTIOJIB30BAaHUM CAaMOCTOSITEILHOTO JKCIEPUMEHTa KaK MOCTOSIHHO AEeHWCTBYMOWIEro (akropa
yueOHoro npouecca. [y yriay6ieHHOro ypoBHs - 3TO CUCTEMA CAMOCTOATEIbHOI'0 SKCIIEPHUMEHTA,
BKJTIOYAIOMIETO (PPOHTATIBHBIE OIBITHI IPU U3YYEHHUH HOBOTO MaTepuaa, 1ad0paTOpHbIE pabOThI
u pa0boThl nmpakTukyma. Ilpu sToM mog paboTramu MPAaKTHKyMa HOHUMAETCs CaMOCTOSITEIbHOE
HCCJIEIOBAHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOrO BUIa 0Oe€3
HOLIAroBOM MHCTPYKIUH.

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

Bosblioe BHUMaHME yAENISeTCs PEIIEHUI0 PaCUeTHBIX U KaueCTBEHHBIX 3aj1ad. [Ipu 3tom
JUISL PAacUYeTHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil Mo1eNbI0, O3BOJISIIOIME IPUMEHATh U3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KakK U3
OJTHOTO pasJiesia Kypca, TaK W MHTETPUPYS NMPHMEHEHHE 3HAHUM W3 pasHbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay I[PHOPUTETOM SBJSIIOTCA 3aJaHMs Ha OObsCHEHUE/TpeacKa3aHue
NPOTeKaHHUs (PU3UYECKUX SBICHUU W TPOIIECCOB B OKPYKAIOIICH JKM3HHU, TPEOYIOIIHe BhIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OpUEHTUPOBAHHOTO XapaKTepa.

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

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

— Dpa3BUTHE TIPEACTABICHWH O HAydyHOM METOJE TIO3HAaHUS W  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

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

— (opMupoBaHHE YMEHUH OOBICHATH SBICHUS C UCIOJIb30BAHWEM (U3NUECKUX 3HAHUU U
HaYYHBIX J0Ka3aTeJIbCTB;

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

— Dpa3BUTHE TMPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaaIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilieMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

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

— TNpHOOpeTeHHe CHUCTEMbl 3HaHUK 00 OOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, STIEKTPOANHAMUKY, KBAHTOBYIO (DPU3UKY U
AIIEMEHTHI acTPOYU3UKY;



— ¢dopMUpOBaHHE YMEHU IPUMEHSATH TEOPETUYECKUE 3HAHUS AJI1 O0BSICHEHUSI (PU3HUUECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

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

— TIOHMMaHWE (PU3NYCCKUX OCHOB W TPUHIIUIIOB JCHCTBHUS TEXHHYECKUX YCTPOWMCTB U
TEXHOJOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

—  OBJIQJICHHE METOJaMH CaMOCTOSITeIbHOTO IUIAHMPOBAHHS U MPOBEICHUS (HU3MUECKUX
9KCIIEPUMEHTOB, aHallu3a U HWHTEpIpeTanuu WHGOPMALUU, OIpeAeTeHHUs] JI0CTOBEPHOCTU
IIOJIyYEHHOT'O pE3yJIbTaTa;

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

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

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO yrayOnaeHHBIH YPOBEHb H3YUCHHS
yuebHoro mpeamera "dwusmka" Ha ypoBHE cpenHero oOmiero o0pa3oBaHHMS BBIOMpaeTCA
00y4JarIUMUCs, TIAHUPYIOUIUMH MPOJOJKEHHE 00pa3oBaHUs IO CIEHUAIBHOCTIM (DU3HKO-
TEXHUUYECKOTO MPOuIs.

[IpennaraemMsliii B mporpamme 1o (GU3HMKeE MepedeHb JIA00PATOPHBIX U MPAKTUICCKUX padoT
ABIISIETCS PEKOMEHI0BaHHBIM, IIPENOAaBaTelNb JIejaeT BEIOOp MpoBeAeHHs 1a00paTOPHBIX paboT
Y OIBITOB C YYETOM UHAWBUIYAIBHBIX OCOOCHHOCTEH 00yUYarOIIIXCSI.

B paboueii mporpamMmme mo (u3HMKe KaXIOro ceMecTpa Ipeaaraercsi pe3epB BpEeMeHH,
OTBOJUMBI HAa BAPUATUBHYIO YacCTh TPOTPAMMBI, COJCpKaHUE KOTOPOH (opMUpyeTCs
y4acTHUKaMu 00pa30oBaTeNIbHOTO MpoIiecca.

B pamkax yrimyOiaeHHOTO YpOBHS M3Y4eHHUsT (PU3UKH 00ECIIEYMBACTCS LIeICHANIPaBICHHAS
MOJrOTOBKA 00YYAIOIIMXCS K MPOAOHKEHUIO 00pa3oBanus 1o crnenuaibHoctu 21.02.02 bypenue
HE(TSAHBIX U Ta30BbIX CKBAYKUH.

YrnyOneHHbId ypoBeHb u3yueHHs yueOHoro mpenMera Ouszmka obecrieynBaert:
MOJTrOTOBKY oOy4aromuxcst o creruanbHocTe 21.02.02 Bypenue HeTAHBIX U ra30BbIX CKBAXKHH,
ydyacTue B MPOEKTHONM M MCCIEAOBATEIbCKON [EATEIbHOCTH, CBSI3aHHOM C COBpPEMEHHBIMU
HAIPABICHUSAMHU OTPaCiId HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, TOJITOTOBKY K
YYaCTHUIO B OJIUMITHAAX.

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

JIMYHOCTHBIE pPE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh U CIHOCOOHOCTh OOYYAroIIMXCS
PYKOBOACTBOBATHCS CHOPMUPOBAHHONM BHYTPEHHEH MO3HUITUEH TNYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM
IIEHHOCTSIM POCCUUCKOTO 00IIEeCTBa, PACIIUPEHNE )KU3HEHHOTO OIBITA M OMBITA JACATEIHLHOCTH B
Mpollecce  pealu3ald  CPEeACTBaMH  y4eOHOTO  MpeaMeTa OCHOBHBIX  HamlpaBleHUM
BOCIIUTATEIbHON NEATEIIBHOCTH.

B pesynaprare wu3yuenuss ydeOHoro mpenmera Pusuka y oOywaromerocss OyayT
c(hopMUPOBaHBI CIEAYIONINE JJUYHOCTHbIE Pe3yJIbTATHI:

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

IPaXXIaHCKOTO BOCITUTAHUS:

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

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

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

1) TpaxJaHCKOTO BOCITUTAHHUS:

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

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

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

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

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

TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOM
JIeSATEIbHOCTH,;

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

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

TOTOBHOCThH K TYMaHUTapHOU U
BOJIOHTEPCKOM e TeIbHOCTH;

TIAaTPUOTUIECKOTO BOCITUTAHU .

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

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

2) maTpUOTHIECKOTO BOCIUTAHHUS:

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

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUA:

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

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

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUHUBOTO
Oynymiero;

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

3) AYXOBHO-HPaBCTBECHHOI'O BOCTIMTAHUA:

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

OCO3HAHHUE JINYHOTO BKJIAA B TIOCTPOCHHE
YCTOHYUBOrO OYAyILEro;

3CTECTHYCCKOI'O BOCTIMTaAHHUA

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

CHOCOOHOCTh BOCTIPUHUMATH Pa3iIMYHBIC BH/IBI HCKYCCTBA,
TPaaUIM{ ¥ TBOPYECTBO CBOETO U IPYTHUX HAPOJIOB,
OIIYIIaTh AMOIMOHAIFHOE BO3/IeHICTBHE UCKYCCTBA;
yOEXKIAEHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTH U 00LIeCTBa
OTEYECTBEHHOTO U MHPOBOTO HCKYCCTBA, STHUYECKUX
KyJIbTYpPHBIX TPaJUINil 1 HAPOIHOTO TBOPUECTBA;
TOTOBHOCTB K CAMOBBIPa)KEHHUIO B PA3HBIX BU/IAX
HCKYCCTBA, CTPEMJICHHE NPOSBIISTH KauecTBa TBOPUECKOI
JIMYHOCTH;

4) 3CTCTHYCCKOT'O BOCITMTAHUA

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

(I)I/BI/I‘IGCKOFO BOCITMTaHU

c(hOpPMHUPOBAHHOCTH 3710pPOBOTO U Oe30macHoOro obpasa
KU3HU, OTBETCTBECHHOI'O OTHOIICHUA K CBOEMY 3I0POBBIO,
MOTPEOHOCTh B GU3UUECKOM COBEPIIICHCTBOBAHUH,
3aHATHUAX CHOpTI/IBHO-O3IIOpOBHTeJ'IBHOﬁ JACATCIBbHOCTBIO,
AKTUBHOC HCTIPUATHUC BPCAHBIX IPUBBIYCK U WHBIX (pOpM
MPUYMHEHUS Bpea GU3NIECKOMY U ICUXUIECKOMY
3JI0POBbIO;

5) ¢uznUecKoro BOCIUTAHUSL:

c(hOpMHUPOBAHHOCTH 370POBOTO U
6e3omacHoOro 00pa3a KU3HH,
OTBCTCTBCHHOT'O OTHOIICHUA K CBOGMy
3I0POBBIO, B TOM YHCIIC 3a CUCT
cobmoaeHus TpeboBaHUi Oe30MacHoOM
9KCIUTyaTaI[K CPEACTB HHPOPMAIIMOHHBIX H
KOMMyHI/IKaHI/IOHHBIX TeXHOHOFHﬁ;

TPYJOBOI'0 BOCIUTAHMSL:

6) TPYZAOBOTO BOCIIMTAHUS:




TOTOBHOCTB K TPY/Y, OCO3HAHHUE LIECHHOCTH MacTepCTBa,
Tpynoarooue;

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

HWHTEpeC K Pa3IMIHBIM cdepaM npodeccuoHaIsHON
JIeATEIbHOCTH, YMEHHE PEaln30BbIBaTh COOCTBCHHbIC
JKU3HCHHBIC TTaHbI;

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

MHTEPEC K Pa3IMYHbIM cepam
npodeccCHOHAIBLHOM JeITeILHOCTH, B TOM
YUCJIE CBSA3AHHBIM C PU3UKON M TEXHUKOM,
YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oymymeit mpodeccuu u pearn3oBEIBaTh
COOCTBCHHBIC JKU3HECHHBIE TUIAHBI;
TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHUIO
1 caM000Opa30BaHMIO B 00JacTH (PU3UKH Ha
NPOTSHKEHUH BCEU JKU3HH;

3KOJIOTHYCCKOI'0 BOCIIUTAHUA:

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

IUIAHUPOBAHME U OCYILIECTBICHUE IEHCTBUM B
OKpY’Karollel cpesie Ha OCHOBE 3HAHHUA IieJiel
YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENPUATUE ACHCTBUNA, TPUHOCSIINX BpE
OKpYy>Karoliei cpene;

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

pacIIMpeHHe ONbITA AEATEILHOCTU YKOJIOTMYECKOM
HaIpaBJICHHOCTH;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

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

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

HCHHOCTHU HAYYHOT'O IO3HAHUA:

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

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

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

8) HCHHOCTHU HAYYHOT'O ITIO3HAHUA:

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

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

uHpoOpMaTUKE Yy

B mnmponecce MOCTUIKCHHA JIMYHOCTHBIX PE3YyJIbTATOB
COBCPHICHCTBYCTCA

oOyJaromuxcs

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

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

CaMOKOHTpOJIb,
MMOBEJICHUE,

OCBOEHHUS IMPOrpaMMbl IIO
SMOLMUOHAIBHBIA ~ WHTEJUIEKT,

YMCHUC MNPpUHHUMATb

CIIOCOOHOCTH AaalTUPOBATHCA

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

ONTUMM3M, HHULIUATUBHOCTH, YMEHHE
BO3MOKHOCTEH;
— DMIAaTuH,

HeﬁCTBOBaTL, ucxoada M3 CBOMX

BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHHUMATh OMOIIMOHAJIBHOEC COCTOSAHUC

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

" COIICPCIKUBAHUTO,

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




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

y‘Ie6HH€ I[CﬁCTBPIH, COBMECTHAaA ACATCIBbHOCTD.

MeranpeameTHbIe pe3yinbTaTbl OCBOCHUS NIPEAMETA!

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

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

Ppa3BUBaTh KPCATUBHOC MBINUJICHUEC TIPHU
PCHICHUH KU3HCHHBIX HpOGHeM;

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

YHHMBepCaJbHbIX

yueOHbIX

JelcTBUAX

Osnanenne a) 0a30BbIC JIOTUIECKHUE ISHCTBUS: 1) 6a30BBIC JTOTHUECKUE JCHCTBYSI:
YHUBEPCATbHBIMHI — CaMOCTOSITETBHO (POPMYIHPOBATH U — CaMOCTOATENHFHO (POPMYITHPOBATE
y4eOHBIMH aKTyaJIH3UpPOBAThH IPOOIIEMY, AKTyaJIH3UPOBATh MPOOIIEMY,
MO3HABATCIbHBIMU paccMaTpUBaTh €€ BCECTOPOHHE; paccMaTpUBaTh €€ BCECTOPOHHE;
ACHUCTBUAMH: — yCTaHaBJIMBAaTh CYLICCTBCHHBIN IIPU3HAK — OIIPENCIIATh LEJIN ACATCIbHOCTH,

3aJaBaTh MapaMeTphl ¥ KPUTEPUH UX
JOCTIDKCHHUS;

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

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

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

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

—pa3BUBATh KPEATUBHOE MBIIIICHHE
IpU peIeHUH KXHU3HEHHBIX POOIIeM.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHSL:

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

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

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

BBISIBJIATH MPUYMHHO-CJIEJICTBEHHBIE CBS3H U

2) 6a30BbIE UCCIIEOBATEIHCKIE

JIEUCTBUSL:

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

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

— OCYUIECTBJIATH PA3IMYHBIC BUIBI
JIESTEIILHOCTH 110 TIOTYISHHUIO
HOBOTO 3HAHWSI, €r0 HHTEPIIPETAILINUH,
peoOpPa30oBAHUIO W TPUMEHEHUIO B
Pa3IMYHBIX YYCOHBIX CUTYaIUAX, B
TOM YHCJIE TIPU CO3JaHUH YISOHBIX
MIPOEKTOB B 00JIaCTH (PU3HKH;

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




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

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

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

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

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

YMETHb UHTETrPUPOBATH 3HAHUA U3 PA3HBIX
MpeIMETHBIX 00IacTel;

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

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

— AHAJIM3UPOBATH ITOJIYUYCHHBIE B XO€

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

— CTaBHUTh U (OPMYJIHPOBATH

COOCTBEHHEIE 3aa4YU B
00pa3oBaTeIbHOM AEATETBHOCTH, B
TOM YHUCJIe IPU U3YUCHHUH (DU3KKH;

— JAaBaTb OIICHKY HOBBIM CUTyallUsIM,

OLICHNBATh PHOOPETCHHBIN OTIBIT;

— YMETb NIEPEHOCUTH 3HAHUA 10

(u3nKe B IPaKTHIECKYIO 00IaCTh
KU3HEIeATeIbHOCTH;

— YMETh HHTETPUPOBATh 3HAHUS U3

Pa3HbIX MPEIMETHBIX 00JIacTe;

— BBIAIBHUI'aTb HOBLIC UJICH, IIpCAJIaraTtb

OpUTHHAJIbHBIE TIOAXOBI U
peleHus;

— CTaBUTb HpO6HeMLI " 3a1a4u,

AOITyCKAaromue aJIbTCPHATHBHBIC
peuicHus.

B) paboTa ¢ mH(popMaIHei:

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

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

OIICHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTD
WHPOPMALINH, €€ COOTBETCTBHE IIPABOBEIM U
MOPAaTbHO-3THUYECKUM HOPMaM;
HCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX
1 KOMMYHUKAITHOHHBIX TEXHOJOTHIA B
pellIeHIH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
Y OPTaHMU3AIMOHHBIX 33724 C COOTI0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKH
0e30IMaCHOCTH, TUTUEHEI,
pecypcocOepeKeHus, MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30IaCHOCTH;

BJIaJICTh HABBIKAMU PACTIO3HABAHUS U
3amuThl HHGOpMaHY, HHHOPMAITHOHHOH
0€30IMaCHOCTH JIMYHOCTH.

3) pabota ¢ nHOpMAaTHEH:

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

— OLICHUBATH JIOCTOBEPHOCTD
HHpOPMAIINH;

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

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

Osnanenne
YHHBEPCAIbHBIMH
KOMMYHHUKATHBHBIM
H IEHCTBHSIMHU:

a) oOIeHue:

OCYIIECTBJIATH KOMMYHHUKAITNU BO BCEX
chepax KU3HH;

pacro3HaBaTh HeBepOaJbHBIE CPEJICTBA
o01IeHNs1, TOHUMATh 3HAYC€HHE COLIMAIIbHBIX

1) obmmenme:

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

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

BIIQJIETh PA3IMYHBIMH CITOCOOAMH OOIIIECHUS
W B3aHMOJCHCTBHS;

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

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

0) COBMECTHasI ICATCIILHOCTb:

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

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

2) coBMeCTHasl IeATEIbHOCTb:

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

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

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

OsBnazenue
YHHUBEPCaTbHBIMHI
PETYISITUBHBIMU
JNEWCTBUSIMU

a) caMOOpraHu3anus:

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

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

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

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

1) camoopraHuzanus:

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

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

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

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

0) CAMOKOHTPOJIb:

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

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

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

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

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

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

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

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

2) CaMOKOHTPOJIb:

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

HCTIONB30BATh MMPUEMBI peIICKCHI
JUTS OLIEHKH CUTYalllH, BEIOOpa
BEPHOTO PEIICHIS;

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

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

T) IpuHATHE ce0s U qPYTUX JI0ei:

MPUHUMATE ce0s1, IOHUMAasi CBOU
HEJOCTaTKU U JIOCTOWHCTBA;

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

MpU3HaBaTh CBOE MPABO U MPABO APYTUX
JIFOJICH Ha OIIMOKU;

pa3BUBATh CITIOCOOHOCTH TOHUMATh MUD C
TTO3UIUH IPYTOT0 YEJIOBEKa.

3) npuHATHA cebg U IPYTUX:

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

NPU3HaBaTh CBOE TPaBO U IPaBO
JIPYTHX Ha OIMINOKY.

OcBoenue yueOHoro npeamera O@uU3uKa J0JKHO CIIOCOOCTBOBATH (POPMUPOBAHHUIO OOIIMX

KOMIIeTCHIUM

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

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

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

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

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

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

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

OcBoenne ydeOHOro mpeamera Dusnmka MOHKHO CHOCOOCTBOBATH (HOPMHPOBAHUIO
npodeccuoHaIbLHBIX KOMIETEHIUIH:

I1IK 1.1. BBINOJHATE KOMIUIEKC PabOT MO MOJArOTOBKE K OYpEHUIO M MO OKOHYaHUHU
OypeHwust He(PTSHBIX U Ta30BBIX CKBAKHH.

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

IIK 1.3. OcymiecTBisITh T€OHABUTALMOHHOE COMPOBOXKACHHE OypeHus He(PTAHBIX U
ra30BbIX CKBAYKUH.

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

I[IK 2.2. OcymiecTBiasTh OEMOHTaX M MOHTaX YCTHEBOTO U IPOTHBOBHIOPOCOBOTO
000pyI0BaHUs B TIPOIECCE KATMTAILHOTO PEMOHTA HE(PTSHBIX M Ta30BBIX CKBAKHUH.

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

IIK 3.1. OcymiecTBiaTh KOHTPOJIb pabOTHI arperatoB, CUCTEM, MEXaHHU3MOB OYpOBBIX
YCTaHOBOK IKCIUTYaTaI[MOHHOTO U TITyOOKOTO Pa3BeOYHOr0 OypeHus Ha HeTh U Ta3.

[IK 3.2. TIpou3BoAuTh TEXHHUYECKOE OOCIHYKMBAHHME arperaroB, CHUCTEM, MEXaHHU3MOB
OYpOBBIX YCTAaHOBOK IKCILTyaTalIHOHHOTO U TTYOOKOTO Pa3BEI0YHOT0 OypeHUst Ha HEPTh U Ta3.

IIK 3.3. YyacTtBOBaTh B KOMILIEKCE PabOT MO PEMOHTY OypOBOTo OOOpYIOBaHHS MpHU
OypeHnr He(PTSIHBIX U Ta30BBIX CKBAXKUH.

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

CoorHomenue o0mmx kommnerenuuii ®I'OC CIIO 21.02.02 Bypenune HeQTAHBIX U
ra3oBbIX CKBAKMH, THYHOCTHBIX Pe3y1bTATOB H MeTANIPEIMETHBIX Pe3y/JbTaTOB

OO0mue KOMINeETEHIINH JInyHOCTHBIE pPe3yabTaThl MertanpeameTHsie pe3yabTatel @OII COO
@rocC Cno 21.02.02 @O0I1 COO
OK 01. Berbupats 8) nenHocTn Hay4dHOrO Mo3HaHUs: | OBIaJicHHWe YHHUBEPCAIBHBIMU  T03HABATEIHHBIMU
crocoOBI penIeHns 3a1ad — ¢(hOpMHUPOBAHHOCTH JIEHCTBUSAMMU:
npodeccruoHaTbLHOM MHUPOBO33PEHUS, 1) 6a30BBIC JTOTHUECKUE JCHUCTBYSI:
ACATCIIbBHOCTH COOTBETCTBYIOIILIETO —  CaMOCTOATEIbHO (OPMYIHPOBATH U
MIPUMEHUTENBHO K COBPEMEHHOMY YPOBHIO aKTyaJIH3HpOBATh MPOOIIEMY, PACCMATPHBATH €€
Pa3IUYHBIM KOHTEKCTaM; pa3BUTHA HayKH, BCECTOPOHHE;

JIOCTYKECHUSIM Hay4HO- | —  OIpenessTh eI IeTeIbHOCTH, 3a/1aBaTh

13



TEXHUYECKOro Tporpecca U
OOIIECTBEHHOW  TPaKTHKH,
32 CYeT IIOHUMAaHHS POJIH
MHPOPMAITMOHHBIX
pecypcos,
HHPOPMAIMOHHBIX
HPOLIECCOB "
HHPOPMAINOHHBIX
TEXHOJIOTHA B  YCIOBHSX
mudposoii  TpaHcopmanuu
MHOTUX  cdep  KU3HH
COBPEMEHHOI'0 00LIECTBA;

OCO3HaAHHUE LIEHHOCTH
Hay4yHOU JIeATEIHLHOCTH,
TOTOBHOCTb  OCYIIECTBIIATH
MIPOEKTHYIO H
HCCIIEOBATEIBCKYIO
IeITEILHOCTD

WHIUBHUIYaJIbHO U B TPYTIIE.

napaMeTpbl ¥ KPUTEPUH UX JTOCTHXKCHUS;

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

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

—  BHOCHUTH KOPPEKTHBEI B ICATCIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3yJIbTATOB LIEIISM,
OLICHMBATh PUCKH ITOCIIEACTBHH JESTEIbHOCTH;

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

—  pa3BHBaTh KPEaTHBHOE MBIIUICHHE NP PELICHUN
JKU3HEHHBIX TIPOOIIEM.

2) 6a30BbIC UCCIIECIOBATEIILCKHIE JCHCTBYS:

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

—  BIAJCTh HABBIKAMH Y4EOHO-MCCIEAOBATEIbCKON
U MIPOEKTHOM JIESITENEHOCTH B 00IaCTH (DU3HUKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATENILHOMY ITOUCKY METOJIOB PEIICHHS
3a7a4 (PU3UUECKOTO COJIePIKaHMsI, TPUMEHEHHIO
Ppa3JIMYHbIX MCTOJ0B IMMO3HAHUA;

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

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

- AHAJIU3UPOBATh MMOJYYCHHBIC B XO/JI€ PCUHICHUA
3a7a4M Pe3yabTaThl, KPUTHUECKH OLICHUBATh MX
JIOCTOBEPHOCTH, ITPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSIX;

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

- J1aBaTh OILICHKY HOBBIM CUTYyallUsAM, OLICHUBATH
MpUOOPETEHHBIH OIBIT,

—  yMeTh NIEPEHOCHUTh 3HaHHS N0 (HU3HKE B
NPaKTHYECKYIO 00JIaCTb )KU3HENESTEINbHOCTH;

—  YMETb MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPeIMETHBIX O0JIacTei;

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

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

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

OBnajgeHne yHUBEPCATbHBIMH  TO3HABATEIHHBIMHU

JIEHUCTBUSAMM:

3) pabota ¢ nHhopManHeH:

— BJIaJICTh HABBIKAMH TOTYYCHUS HH)OPMAIUH
(hU3UIECKOTO CONCPIKAHHS U3 UCTOYHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEIBHO OCYIIIECTRIIATh TOKCK,
aHaJN3, CHCTEMAaTH3AIMI0 U HHTEPIIPETAIIUIO
WH(POPMALIUU Pa3THIHBIX BUAOB U (opM
MIPEICTABIICHHUS;

— OIICHUBATH JOCTOBEPHOCTh MH(POPMAIUH;

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

— CO3daBaThb TCKCTHI ('I)I/ISI/I‘{CCKOI‘O COoACpKaHUusA B

pa3nuuHbIX (opMaTax C YYeTOM Ha3HAYCHUS
nHpopMalMU ¥ LEJNEBOH ayAWTOpUH, BbIOMpas

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

JMYHOCTHOE Pa3BUTHE,
HpeIIPHHIMATEIIBCKYIO
JeATeNbHOCTD B
po¢eCCHOHATBHOM
ctepe, UCITIOIB30BATH
3HaHMS 110 HUHAHCOBOU
TPaMOTHOCTH B
Pa3JINYHBIX ) KU3HCHHBIX
CUTyalluAX;

CBS3aHHBIM C (QU3HKOH W

TEXHUKOM, yMEHUe
COBEPLIATh OCO3HAaHHBII
BEIOOp Oynymieir mpodeccun
u PpCain30BbIBATH
COOCTBEHHBIE  )KU3HEHHBIE
TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K
00pazoBaHuIO u

camM000pa30BaHMIO B 00IACTH
(U3MKKM HA POTSHKCHUH BCei
SKHA3HU,

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

—  CaMOCTOSTENIBHO COCTAaBJIATh IUIAH pPEHICHUS
pacueTHbIX M Ka4deCTBEHHBIX 3ajad, IIJIaH
BBITIOJIHEHHS IPAaKTHYECKOH paboThl € y4eToM
HUMEIOIUXCS pecypcos, COOCTBEHHBIX
BO3MOXHOCTEH U NIPEANIOYTEHUN;

—  JaBaTh OLICHKY HOBBIM CHUTYAIIHsIM;

— pacmmpsTh paMKH y4eOHOro IpeaMera Ha
OCHOBE JTMYHBIX ITPEIIOYTECHUIL;

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

—  OIICHUBAThH NMPHOOPETEHHBIH OIIBIT;

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

2) CaMOKOHTPOJIb:

—  JaBaTh OLICHKY HOBBIM CUTYaIlHsIM, BHOCUTb
KOPPEKTHUBHI B IESTEIbHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YIBTATOB LENSIM;

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

—  HCIIOJIB30BATh MIPUEMBI PE(PICKCHH IS OLICHKU
CHUTYall1H, BEIOOpA BEPHOTO PELICHUS;

—  OLIGHHBATh PUCKU M CBOEBPEMEHHO NIPHHUMATh
peIIeHus Mo UX CHIDKEHHIO;

—  IPUHUMATH MOTHBBI M apTyMEHTHI IPYTHX MPHU
aHaJlu3e pe3yNbTaToOB JESTEIbHOCTH.

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

8) HEHHOCTHU HAYYHOT'O TO3HAHUA:

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

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

OBnajeHre YHUBEPCATGHBIMA KOMMYHHUKATHBHBIMHU

IEUCTBUSIMU:

1) oOmenue:

— OCYIIECTBIATH OOIICHUE Ha YPOKax (PH3UKH U BO
BHEYPOUHOH J€ATEIbHOCTH;

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

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

2) coBMeCTHasl IS TENbHOCTb:

- TMMOHUMATh U UCII0JIB30BATh MPEUMYIIECTBA

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

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

JICWCTBHUH C y4eTOM OOLIMX HHTEPECOB, U
BO3MOXHOCTEH KaXJIOTO 4JIEHA KOJIJIEKTHUBA;
MPUHAMATH IIETH COBMECTHOH JEATEILHOCTH,
OPTaHU30BBIBATh M KOOPJMHUPOBATH JEHCTBHSA
110 €¢ JOCTHKCHUIO: COCTABIATh IIJIaH ACHCTBUH,
pacIpenenaTh poiy ¢ y94eTOM MHCHUH
YYaCTHHKOB, 00CYKJaTh PE3yIbTaThI
COBMECTHOH paboTEHI;

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

IpeJlaraTh HOBbIE IPOEKTHI, OLIEHUBATh UIEH C
MO3ULIMU HOBU3HBI, OPUTHHATIBHOCTH,
[IPaKTUYECKON 3HAYMMOCTH;

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

OBnaseHNe  YHUBEPCAIBHBIMH  PETYJISTHBHBIMHU

JIEUCTBUAMU:

3) npuHATHSA ceOs U APYrHX:

NPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH
JOCTOUHCTBA;

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

OK 06. ITposBnsaTH
Tpa’kAaHCKO-
MIATPHOTUYECKYIO
TIO3UITHIO,
JIEMOHCTPHPOBATh
0CO3HAHHOE MOBEICHHE
Ha OCHOBE
TpaJULIUOHHBIX
o0111e4enoBeYecKux
LIEHHOCTEH, B TOM YHCIIe
C Y4€TOM rapMOHM3AINH
ME)KHALMOHAJIBHBIX 1
MEKPEIUTHO3HBIX
OTHOIIEHHH, TPUMEHSTh
CTaHAAPTHI
AQHTUKOPPYNIIMOHHOTO
TIOBE/ICHHS;

1) TPpAXKAAHCKOTI'O BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH
Tpa)XXTaHCKOW TO3UITUHI
oOyJarorerocs Kax
AKTHUBHOI'O U OTBETCTBCHHOI'O
YJIEHA POCCUIICKOTO
o0111ecTBa;

MPUHATUEC TPAAUITUOHHBIX
00I1eYeT0BeYeCKUX
TYMaHUCTUYECKHUX H
JIEMOKPATHICCKIX
LICHHOCTEH;

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

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

2) maTpHOTHYECKOT'O BOCITUTAHUS:

3)

c(hopMHPOBAaHHOCTH
POCCHHCKOM T'paXk1aHCKON
HICHTUYHOCTH, TAaTPHOTHU3MA,
[IEHHOCTHOE OTHOIIEHHE K
rOCYIapCTBEHHBIM CUMBOJIAM,
JIOCTHKEHUSIM POCCHICKHIX
YYEHBIX B 0071aCTH (PH3UKH U
TEXHUKE;
JYXOBHO-HPaBCTBEHHOTO
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BOCIIATAHHUS:

—  chOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHWS,
STHYECKOTO TOBEACHNUS;

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

—  OCO3HAHWE JIMYHOTO BKIIAJa B
IOCTPOECHUE YCTONYHUBOIO

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

MIPUMEHSTH 3HaHUS 00
N3MECHEHHUH KIMMarta,
NIPUHLIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

s peKTUBHO
JICICTBOBATH B
Ype3BbIYAHBIX
CUTYyalsIX;

XapakTepa 3KOJOTUYECKUX
pobiem;

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

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

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

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

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

9KCIUTyaTaluu CpeicTB
HHPOPMATMOHHBIX H
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH.

4) 5CTETUYECKOTO BOCTIMTAHUS:

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

IIpenmeTHbIe pe3y/ibTAaThl 0CBOCHUSA Y4eOHOro npeamera @uzuka

1) chopMHUpOBaHHOCTH MpEACTABICHUH O pONM U MecTe (PU3UKM M ACTPOHOMHMU B
COBPEMEHHOM Hay4yHOM KapTUHE MHpa, O cucTeMooOpasyrouieil poiu (GU3UKH B Pa3BUTUHU
€CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJl€ POCCHICKHX U 3apyOeKHBIX
YyUEHBIX-(DM3UKOB B pa3BUTHE HayKH; MOHUMaHKHE (U3NUYECKOM CYITHOCTH HAaOII01aeMbIX SIBICHUN
MUKPOMHpA, MAaKpOMHUPAa W MEraMupa; I[OHHMAaHHE pOJIM ACTPOHOMHUU B IPAKTHYECKOHN
JESTEIbHOCTH 4eJoBeKa U JalibHEHIIeM Hay4YHO-TEXHUYECKOM pa3BUTHH, poyid (U3MKU B
dbopMHpOBaHUU Kpyrozopa M (PYHKIHMOHAIBHOW T'PAaMOTHOCTH UYeJOBEKa IS pEeLIeHUs
MPAKTUYECKUX 3a7au;
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2) chopMuUpPOBaHHOCTh YMEHHUH pacro3HaBaTh (U3HUECKUE SIBICHHUS (MPOIECCHI) M
OOBSACHAT, WX HA OCHOBE W3yUYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JBIDKEHHE, CBOOOJTHOE IMaJICHUE TeJ, IBIKCHHE IO OKPYKHOCTH, WHEPITUS,
B3aMMOJICHCTBHE TeN, KojeOaTenbHOE JBMKECHHE, PE30HAHC, BOJIHOBOE JBIIKECHUE; AUQQY3us,
OpOYHOBCKOE IBWIKEHHE, CTPOCHHE KHUIAKOCTEH W TBEPIBIX TEJ, U3MEHEHHE 00beMa Tell MpHu
HarpeBaHuu (OXJIaXIEHUU), TEIUIOBOE pPABHOBECHE, HCIApEHHE, KOHJEHCAlMs, IUIaBJICHUE,
KpUCTAJUIM3alMsl, KUIEHUE, BJIAKHOCTh BO3/yXa, CBA3b CpeAHEH KUHETUYECKOM SHEpruu
TEIJIOBOTO JBM)KCHUS MOJICKYJI ¢ a0COJIOTHOM TEMIIEPaTypoOH, MOBHIICHNE JABJICHUS Ta3a Mpu
€ro HarpeBaHWM B 3aKpPbITOM COCYJIE, CBSI3b MEXAYy [apaMeTpaMH COCTOSIHHMS rasza B
M30Mpolieccax; AIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3apsAI0B, HArPEBaHUE TPOBOJIHUKA C TOKOM,
B3aUMOJICICTBUE MarHUTOB, AJICKTPOMATHUTHAS WHIYKIHUSA, ACHCTBME MArHUTHOTO MOJs Ha
MPOBOJIHUK C TOKOM W JBIDKYIIMKICS 3apsj, SJEKTPOMarHUTHBIC KOJeOaHUs W BOJHBI,
NPSIMOJIMHEHHOE  pacIpOCTpaHEHUE CBETa, OTPAKEHUE, TMPEIOMIICHHE, WHTEePHEPEHIINS,
nudpakiys U ToJsIpU3alus CBETa, TUCIIEPCHsl CBeTa; (OTOIIEKTpUUYECKUid d(PdeKT, cBEeTOBOE
JaBJIeHWE, BO3HUKHOBEHHE JIMHEHYATOrO0 CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs U
HMCKYCCTBEHHAsl PaJIMOAKTUBHOCTD;

3) BIaJCHWE OCHOBOIOJATAIONIUMH (U3HMUYECKUMH TOHSATUSMHA W  BEIUYHHAMH,
XapaKTepU3YIOIMMMHU (U3UYECKUE TMPOLECChl (CBSA3aHHBIMU C MEXAaHHYECKHM JIBHKEHUEM,
B3aMMOJICHICTBHEM TEJI, MEXaHWYCCKUMHU KOJCOAHUSIMU M BOJIHAMHU; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIIECTBA, TEIUIOBBIMU MPOILIECCAMU; DJICKTPUYECKUM U MArHUTHBIM TOJISIMH,
IEKTPUICCKUM TOKOM, JJICKTPOMATHUTHBIMH KOJICOAHUSIMH W BOJHAMH, ONTHICCKUMHU
SIBJICHUSIMU; KBAHTOBBIMH SIBJICHHSIMH, CTPOEHHUEM aTOMa U aTOMHOTO SI7[pa, PaJHOAKTUBHOCTBIO);
BJIQJICHUE  OCHOBOIIOJIATAIOIMMU  ACTPOHOMUYECKUMH  TOHSATHUSAMH,  TO3BOJISIOLNIUMU
XapaKTepu30BaTh MPOLIECChl, MPOUCXOASANIME Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTaJIaKTHIECKOM cpefie; IBUKEHNE HeOECHBIX TeJ, SBOJIIOLNIO 3B€3/ 1 BcenenHoi,

4) BnajcHUE 3aKOHOMEPHOCTSMHM, 3aKOHAMH 1 TEOPHUSAMHU (3aKOH BCEMUPHOTO TATOTCHHS,
I, II n III 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHHs MEXAHMYECKOM DHEPrUH, 3aKOH COXPaHEHUs
MMITYJIbCa, MPUHLHUI CYNEPHO3ULUUU CHUJI, MPUHIUII PABHONPABHOCTU WHEPUUAIBHBIX CUCTEM
0TCUE€Ta; MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHHS BEIECTBA, FA30BbIE€ 3aKOHBI, MEPBHIN
3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHHMSI JIEKTPUUECKOTO 3apsaa, 3akoH Kynona, 3akon Oma
JUISL ydacTKa 1enu, 3akoH OMa JiJ1st TOJTHOM 3JIEKTPUYECKOM 1ienu, 3akoH Joyns - Jlenna, 3akoH
ANIEKTPOMArHUTHOM WHAYKIMM, 3aKOH COXPAHEHMsS] DSHEPruu, 3aKOH MPSMOIMHEHHOTO
pacrpocTpaHeHHUsI CBETa, 3aKOH OTPAKCHUS CBETA, 3aKOH MPEJIOMIJICHHS CBETA; 3aKOH COXPAHECHHUSI
SHEPIrUM, 3aKOH COXPAHEHUsI MMIYJbCa, 3aKOH COXPAHEHUs SJIEKTPUUYECKOro 3apsla, 3aKOH
COXpaHEHHUsI MacCOBOI'0 YMCJIA, TOCTYJaThl bopa, 3aKOH pajiMOaKTUBHOTO pacmaza); YBEpeHHOE
MCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e (U3NMUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHue YYUTHIBaTh TPAHUIBI TNPUMEHEHHS W3YUYCHHBIX (PU3UUECKUX MOJCIICH:
MaTepualibHas TOUKa, MHEpLUalbHasi CUCTEMA OTCUETA, /I€ATIbHBIN I'a3; MOJIETU CTPOEHHUS ra3oB,
JKUJIKOCTEN M TBEPBIX TEJ, TOUCUHBIN SJIEKTPUUCCKUM 3aps/l, aiepHast MOJIeb aTOMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SJIpa MPH pelieHnH (PU3nuecKux 3aaad;

6) BJIaJICHUE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, HCTOJIb3YeMbIMU B (DU3HUKE:
MPOBOAMTH MPSIMbIE U KOCBEHHBbIE M3MEpeHUs (PU3MYECKHX BEIMYMH, BHIOWpas ONTUMATbHBII
croco0 W3MEpEeHUss M HCIOIb3ys M3BECTHBIE METOJbl OICHKU TOTPENTHOCTEH HW3MEpEeHHH,
MPOBOANTH HCCIENIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIUYUH C HCIIOJIB30BAHUEM MPSIMBIX
WU3MEPEHHM, OOBSICHATH MOJTYyYEHHBIE PE3YJIbTAThl, UCMONB3Ys (HU3UUECKHUE TEOPHH, 3aKOHBI U
MOHSITHUS, W JIeJaTh BBIBOJBI; COONOJATh MpaBuia O€30MacHOr0 Tpyda TpH MPOBEICHUU
MCCJIEIOBAHMM B paMKax y4eOHOTO SKCTIEPUMEHTa U y4eOHO-HCCIIeIOBATEIHCKON JACSITEIIPHOCTH
C HCIOJIb30BaHUEM MHU(POBBIX HU3MEPUTENBHBIX YCTPOUCTB U J1aOOPATOPHOrO OO0OPYIOBAHMUS;
c(hOpMUPOBAHHOCTH MPEACTABICHUH O METOAaX MOJIYISHHUSI HAyYHBIX aCTPOHOMHYECKUX 3HAHUH;

7) chOpMHUPOBAHHOCTh YMEHUS PellIaTh PaCYETHBIE 3a]a4H C SIBHO 3aJJaHHON (hU3HUECKOM
MOJICIIbIO, UCTIONB3YSl (PU3MYECKUE 3aKOHBI W MPHUHIUIBI, HA OCHOBE aHAJIM3a yCIOBHUS 3aJlaul
BBIOUpaTh (PU3NYECKYIO MOJIEINb, BBIICTATh (PU3NUYECKUE BEIUYUHBI U (DOPMYIIBI, HEOOXOAUMBIE
JUISL €€ pelIeHUs, TPOBOIUTh PaCyYeThl M OIEHWBATH PEATBHOCTh TOJYYCHHOTO 3HAYEHUS
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¢busznyeckoil  BEIMUYMHBI, peliaThb ~ KAayeCTBEHHbIE  3a/add, BBICTpauBas  JIOTHYECKH
HEMPOTHUBOPEUUBYIO LIETIOYKY PACCYXICHHUH C OMOPOI HAa U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

8) chopMUPOBAaHHOCTH YMEHHS NPHUMEHSATH IOJYYCHHbIC 3HAHUS IS OOBICHEHHA
yCIIOBUM NpOTeKaHUs! GU3UUYECKUX SBICHUN B IPUPOJIE U JIUISl IPUHATHUS IPAKTUYECKUX PEIICHUN
B TIOBCEIHEBHOW JKM3HU JUIg oOecredeHusi Oe30MacHOCTH MpH OOpalleHHu ¢ OBITOBBIMH
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsS 3J0POBbS M COOJIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEACHHUSI B OKpYXKAIOIIEH cpeje; MOHUMaHHe HEOOXOJMMOCTH NMPUMEHEHUS
JOCTHKEHUI (PU3UKU U TEXHOJIOTUHN AJIs PallMOHAIIBHOTO IPUPOIOTIONH30BAHHUS;

9) chopMuUpPOBaHHOCTh COOCTBEHHON TMO3UIIMM 1O OTHOIICHHUIO K (PU3HYECKOU
uHpOpMaLMK, TOIYy4aeMOW W3 pa3HbIX HCTOYHMKOB, YMEHHUH UCIONB30BaTh IH(PPOBBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiICHUs y4eOHOU u
HAYYHO-TIOMYJIIPHOW MH(OPMALMU; pPa3BUTHE YMEHHMHA KPUTUYECKOTO AaHajH3a IOJIy4aeMOi
nHpopmanuu;

10) oBnaseHne yMeHUsAMU pabOTaTh B IPYIIE C BBIINOJIHEHUEM PA3JIMYHBIX COL[MAIbHBIX
poJeli, mIaHUpoBaTh pabOTy TPyHNbl, PAMUOHAIBHO pacHpeiesiTh JACSITeIbHOCTh B
HECTAaHAAPTHBIX CUTYallMsiX, aJeKBATHO OLEHMBATH BKJAJ KaXKIOTO M3 YYAaCTHHUKOB TPYIIBI B
pelieHne paccMaTpuBaeMoi MpoOIeMBl;

11) oBmagenne (CPOpPMHPOBAHHOCTH MPEICTABICHUN) MpaBWIAMH 3alHCH (PU3NIECKUX
dbopmyn penbedHO-TOUCHHON cucTeMbl 0003HaueHuii JI. bpaiins (i criensix u ciaboBUAAIINX
00ydJarommxcs).

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

13) chopmupoBaHHOCTh CHCTEMBI 3HAHUK O (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, NEHCTBYIOIIMX HAa YPOBHSAX MUKPOMHpPA, MAaKPOMHUpPA M METraMHpa, MPEICTaBICHUN O
BceoOIIeM xapaktepe (QHU3MYECKMX 3aKOHOB; IMPEACTaBICHUM O CTPYKType TMOCTPOCHUS
¢du3nUecKoil TeOpruH, YTO MO3BOIUT OCO3HATH POJIb (PYyHAAMEHTAIBHBIX 3aKOHOB U MPHHIIAIIOB B
COBPEMEHHBIX MPEJCTaBICHUAX O TMPUPOAE, MOHITh TPAHUILIBI TPUMEHUMOCTU TEOPUH,
BO3MOKHOCTH WX NMTPUMEHEHHS [Tl OTMCAaHHSI €CTECTBEHHOHAYYHBIX SIBJICHUN M MTPOIECCOB;

14) copmMupoBaHHOCTH YMEHHUS pa3inyaTh YCIOBUS TNPUMEHHUMOCTH MOjemnei
(U3NIECKUX TEI M TIPOIIECCOB (SIBIICHUH ): HHEPIMATbHAS CHCTEMA OTCYETa, MaTepHalIbHAs TOUKA,
PaBHOYCKOPEHHOE JIBKEHHE, CBOOOJHOE TMajieHHue, abCcoNIIoTHO ympyras Jedopmanus,
abCoMOTHO ymnpyroe M abCONIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJIENEH Tra3a, KHIKOCTH MU
TBEpJAOro (KpUCTAIJIMYECKOro) Tea, HJAEaJbHOro Ta3a, TOYEUYHBIH 3apsal, OJHOPOIHOE
DIIEKTPUUYECKOE  TOJIe, OJHOPOAHOE MAarHUTHOE TI0Je, TapMOHWYECKHE KOJIeOaHwMs,
MaTeMaTUYeCKU MAaATHUK, WJCANbHBI TPYXUHHBI MasSTHUK, TapMOHHMYECKHE BOJHBI,
UJeaTbHBIA KOeOaTebHbIN KOHTYD, TOHKAs JIMH3a; MOJIEJICH aToMa, aTOMHOTO si/Ipa U KBAaHTOBOM
MOJIEJIH CBETA;

15) chopmupoBaHHOCTH yMEHHUSI OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (PU3NUYECKUX
SBJICHUNA: MEXaHMYEeCKOe [BI)KEHHE, TEIJOBOE JBIKEHHE YAacCTHIl BEILIECTBA, TEIUIOBOE
paBHOBecue, OpOyHOBCKOE IBWXeHHE, Au(Py3us, ucmapeHwe, KHUIEHHE H KOHJCHCAIUS,
IUTaBIGHWE W KPUCTAIM3allUsl, HAMpPaBICHHOCTh TeIUIONEpeNadyn, OJIIEKTPU3alUU  Ted,
SKBUTIOTEHIIMATHHOCTH MTOBEPXHOCTHU 3apsDKEHHOTO TIPOBOJHHKA, HIEKTPOMArHUTHON MHYKIIHH,
CaMOMHIYKIMH, 3aBHCHUMOCTH COINPOTHUBIIEHUS IOJYNPOBOAHMKOB '"p-" u '"n-Tunos" ot
TEMIIepaTypbl, pe30oHaHca, WHTEp(OEpPEHIIMH BOJH, IUPPAKINN, ITUCHEPCHH, IOJIHOTO
BHYTpEHHETo oTpaxkeHus, HoTodddexT, (uznueckne NPUHIUIBI CHEKTPAIHLHOTO aHAIW3a M
paboThI J1azepa, "anbda-" u "oera-" pacmansl saep, raMma-u3ITydeHUE Iep;

16) cdhopMHUPOBAaHHOCT, YMEHUN MPUMEHSITh 3aKOHBI KJIACCHUYECKOW MEXaHHKH,
MOJICKYJISIPHOM (PH3UKH M TEPMOAMHAMUKH, SJICKTPOINHAMHUKH, KBAHTOBON (DM3UKH ISl aHATTN3a
U OOBSICHEHUS SIBICHHH MUKPOMHpA, MaKpOMHpa M MEramHpa, pa3jindaTh YCIOBUS (TPaHHUIIBI,
00JacTH) TPUMEHUMOCTH  (PU3MUECKMX  3aKOHOB, TOHMMATh  BCEOONIMH  XapakTep
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(yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAHEHMs MEXaHMYECKOW SHEpruH, 3aKOH COXPAaHEHUs
MMITYJIbCa, 3aKOH BCEMHMPHOT'O TATOTEHUS, NEPBBIH 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOr0 3apsifia, 3aKOH COXPAaHEHHs] SHEPruu) W OrPaHMYEHHOCTb MCIIOJIb30BaHMS
YaCTHBIX 3aKOHOB; aHAJM3UPOBATh (PU3MUYECKHE MPOIECCHI, MCIIONB3Ys] OCHOBHBIEC MOJOKEHUS,
3aKOHbl M 3aKOHOMEPHOCTH: OTHOCHTEIBHOCTb MEXAHHUYECKOro JABMXKEHHs, (OPMYIIbI
KUHEMATUKH PABHOYCKOPEHHOT'O JBIDKEHHS, NpeoOpazoBaHust [amwies A CKOPOCTH U
nepemeleHus, Tpu 3akoHa HbproTOHa, IPUHIMI OTHOCUTENIBHOCTHU ["anues, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIIyJIbCa M MEXAHWYECKOW SHEPruu, CBsI3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEepruu, yCIOBMsS PAaBHOBECHS TBEPAOIO Tesa; CBSI3b JaBJICHUS
U/IeaIbHOTO ra3a Co CpeHEeH KMHETHYECKON SHepruel TEIioBOro ABMKEHHS U KOHLEHTpanuen
€ro MOJIEKYJI, CBS3b TEMIIEPATyphl BELIECTBA CO CPEIHENH KMHETUYECKOM dHEpruei ero 4acrtull,
CBSI3b JABJICHMS UJEAJIBHOIO raza ¢ KOHIEHTpaluel MOJIEKYJl M €ro TeMIIepaTypol, ypaBHEHUE
MenneneeBa-Kianelipona, NEpBbI 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHMS JSHEPIMHM B
TEIUIOBBIX  IpOLIECCAaX; 3aKOH COXPAHEHUs DJIEKTPUYECKOro 3apsjga, 3akoH KyioHa,
NOTEHLUAIBHOCTD 3JEKTPOCTATUUECKOTO OJISI, IPUHLUII CYNIEPIIO3ULIUHU IEKTPUUECKUX ITOJIEH,
3akoHa KynoHa; 3akoHbl OMa Ui y4acTKa LeNu U JUIsl 3aMKHYTOM 3JIEKTPUUYECKON 11T, 3aKOH
Jxoyina-JIeHna, 3ak0H AJIEKTPOMarHUTHOM MHIYKIIMH, IPaBuiIo JIeHa, mocTy1aTsl CEHHAIIBHON
TEOPUHM OTHOCHUTENIBHOCTH OWHIITENHa, ypaBHeHHEe DiHIITelHHa 11 dpoTtodddexra, nepsulil u
BTOpOI1l moctynarsl bopa, npuHLun HeonpeaeneHHocTy ['elizen0epra, 3aK0H COXpaHEeHUs 3apsia,
MaccOBOT0 YHCJIa U SHEPTUU B SIIEPHBIX peaKLUsIX, 3aKOH PaIHOAKTUBHOIO pacaia;

17) chopMupOBaHHOCTH YMEHHH MPHUMEHSTH OCHOBOIOJATAIOIINE ACTPOHOMHYECKHE
HOHATUS, TEOPUH U 3aKOHBI JJIs1 aHATIN3a U O0BSICHEHUS (PU3NYECKUX MPOLIECCOB MPOUCXOASIINX
Ha 3BE€3/1aX, B 3BE3JHBIX CHCTEMaX, B MEXIaJlaKTU4YECKOW Cpele; JIBUKEHUS HEOECHBIX Tell,
9BOJIIOLIUM 3Be37 U BeceneHHoi;

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

19) chopmupoBaHHOCTP  MPEACTABICHUH O  METOMaX  TOJNY4YCHHS  HAyIHBIX
ACTPOHOMMYECKMX 3HAHWM; BJaJeHHE YMEHUSMH CaMOCTOSTEIbHO (OPMYIMPOBATH IIEb
uccienoBaHusl (IpOEKTa), BBLABUIATh TUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIOJIATAIOIINX
(bu3nUecKuX 3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPATh UX HKCIEPUMEHTAIBHBIMU CPEICTBAMU;
IUIAHUPOBAaThb W TPOBOJAUTH (U3UYECKUE DSKCHEPUMEHTHI, OINUCHIBaTh M aHAJIU3UPOBATH
MOJYYEHHYIO IpPHU BBINOJHEHUM HKCIEPUMEHTa HH(OPMAIMIO, OIpPENeNATh JIOCTOBEPHOCTh
MOJIyYE€HHOTO Pe3yJIbTaTa;

20) chopMHPOBAaHHOCTb YMEHUS pelllaTh pacueTHbBIE 3a/1a4M C SIBHO 33JaHHOM U HESBHO
3alaHHOM (pU3MUecKOM MOJeNbl0: Ha OCHOBAaHUHM aHajdu3a YCJIOBHs BBIOMpPATh (hU3HUECKUE
MO/JIeNIM, OTBEYAIOLIME TPEOOBAHUSM 3a/1a4M, IPUMEHATH (OPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3NUECKUX TEOPHH NP UCIIOIb30BAHUHM MAaTEMaTUUECKUX METO/I0B PELIEHUS 3a/1a4,
IIPOBOAMTH pacueTbl HAa OCHOBAaHMM MMEIOIIMXCS [aHHBIX, AHAJIU3UPOBATH pPE3YJIbTaThl U
KOPPEKTUPOBAaTh METO/Ibl PELICHHS C YUETOM IOJIyUEHHBIX pe3yJIbTaTOB; pelIaTh Ka4eCTBEHHbIE
3a1aud, TpeOyroume MPUMEHEHHUs] 3HaHUH U3 pa3HbIX Pa3/eoB IIKOJIBHOTO Kypca (U3UKH, a
TaK)K€ MHTErpaluy 3HAHUW U3 APYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIa: BbICTPAUBaTh
JIOTUYECKYIO IIETOYKY PACCYKIEHUH C ONOpOM HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS,

21) chopMUpPOBAaHHOCTh YMEHUN aHATU3UPOBATh U OLICHUBATh MOCIEACTBUS OBITOBOH M
IIPOU3BOJICTBEHHOM JI€ATEIHHOCTH YeJIOBEKa, CBSI3aHHON ¢ (PM3NYECKUMHU MIPOLIeCcCaMU, C MO3UIIUN
HKOJIOTHUECKOM 6€30MaCHOCTH; MPEACTaBICHUH O PAlMOHATIBHOM ITPUPOIOIIONB30BAHNUH, a TAKKE
pa3yMHOM HCIIOJIb30BAaHUM JOCTHKEHUM HAyKW M TEXHOJIOTMHA JJisi JaJbHEWIIEro pa3BUTHUS
4eJI0BEYECKOI0 00IECTBa;

22) OBIaJCHHWE pa3IMYHBIMU CIOCOO0aMH paboOThl ¢ HWHQpOpMAIUel (U3HIECKOTO
COJIepKaHUsI C MCIOJIb30BAaHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOIHH, pa3BUTHE
YMEHHMM KPUTUYECKOTO aHaIN3a U OLEHKU JOCTOBEPHOCTH IOJIyyaeMoi nHpopmanuu;
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23) OBJIaZICHUE OPTaHU3AIMOHHBIMU M MO3HABATEIEHBIMA YMEHUSIMH CaMOCTOSTEIBHOTO
NpHOOpEeTEeHUs] HOBBIX 3HAHWW B  MPOIECCE BHINOTHEHUS TPOSKTHBIX W y4eOHO-
UCCIICIOBATEIIbCKUX paboT, YMEHHUSMH padOTaTh B TPYIIE C BBIIOJIHEHUEM Pa3IHYHBIX
COIMANILHBIX POJICH, MIIAHUPOBATH PAOOTY TPYIIIBI, PALIMOHAIBHO PACIIPENCTATh ACSITEILHOCTD B
HECTaHJAPTHBIX CHUTYallUsX, aJCcKBATHO OICHMBATH BKJIAJl KAXKIOTO W3 YYACTHHKOB TPYIIHI B
peleHre paccMaTpUBaeMOU POOIIEMBI;

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

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

Pazpnen 1. HayuHblii MeTO MO3HAHNS IPUPOBI.

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

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

CrniocoObl u3MepeHust (PU3MUECKUX BEIMUYUH (QHAIOTOBBIE M LIU(POBBIE U3MEPUTEIbHBIE
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocTu nu3MepeHuil pu3nuecKux BeNUYHH (a0COIIOTHASL U OTHOCUTEIbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUH U MPOLECCOB (MaTepHaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeaibHasl )KUAKOCTh, UJICalIbHBIN Ta3, ToueuHbld 3apsn). 'unoresa. duznyeckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. DHU3HUECcKas TeOpusl.

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

DKCIIepUMEHT, 1a00paTopHble Pa0OThI, TPAKTUKYM.

W3mepenne cuiibl TOKa W HANpPsDKEHHWs B IIEMIM TMOCTOSHHOTO TOKA IPH IOMOIIH
aHaJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ U(PPOBOI Taboparopueit o pusmuke.

[Tpumepsl u3mMepeHus GU3NYECKUX BEIUYHUH IPU OMOLIM KOMIIBIOTEPHBIX JAaTYHKOB.

Pasznea 2. MexaHnuka.

Tema 1. Kunemamuxa.

Mexannueckoe naBvkeHHE. OTHOCHUTENBHOCT MEXAHHYECKOTO ABMKEHHA. Cucrema
oTcyYeTa.

ITpsimast 1 oOpaTHas 3aa4l MEXaHUKH.

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

[lepemenienue, ckopocTh (CpelHss CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, MX MPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT. CI0KEHUE NEPEMELICHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepualbHON TOYKU OT BPEMEHH U UX TpaUKH.

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

KpuBonunerinoe nemxenue. J[BrkeHNE MaTEpUATIbHONW TOUYKU MO OKPY>KHOCTH. YTJOBas
U JHUHeHHast ckopocTh. Ilepuon m wacrora obpamenus. LleHTpocTpemuTenbHoe (HOpMabHOE),
KacaTesbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHnyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCH: CIUAOMETD, ABUKECHUE
CHapsJI0B, LIETIHbIE, IIECTePEHYaThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE TUQTHI.

JleMOHCTpanuu.

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

WNnntoctpanust  mpenenbHOro  Iepexoja M M3MEpPEHHE MIHOBEHHOM  CKOpPOCTH.
[IpeoOpa3zoBanue IBIKEHHH C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne ycKopeHUs TMpu OPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JBUKEHUU I10
HaKJIOHHOM IJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JBUKEHUU.

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

N3ydenne nBuKeHHs TeIa, OPOIICHHOTO TOPU30HTAIBHO.

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

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

UccnepoBanue 3aBUCUMOCTH Tieproja OOpamieHUus: KOHWYECKOTO0 MasTHHUKAa OT €ro
apamMeTpoB.

Tema 2. Jlunamuxa.

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

Macca tena. Cuna. [IpuHnun cynepno3uumuu cui.

Bropoii 3akon HeloToHa 114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHOM MacChl.

Cuna T1spKecTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHUs OT BBICOTHI Haj
MOBEPXHOCTBIO IUIAHETH M OT reorpapuyueckoil MmupoTsl. J[BuKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

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

Cuna TpeHus CKONbXEeHHUs U cwia TpeHus nokos. Kosdoumment tpenus. Cuna
CONPOTHUBIICHUs NPU JBHKECHHM Tella B JKUIKOCTU HIIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEIIBHOTO JBHYKEHUS.

HNasnenue. I'mapocrarnueckoe gasieHue. Cuna Apxumena.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: MOMIIUITHUKH, ABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMOHCTpanuu.

Habuntoienue 1BMKEHNUs Tell B MHEPLUAIbHBIX U HEHMHEPIHAIBHBIX CUCTEMAaxX OTCYETA.

IIpuHIUIT OTHOCUTEIIBHOCTH.

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

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

PaBeHCTBO cHiI, BOBHMKAOIINX B PE3YJIBTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIbEME U MTAJCHUH.

LleHTpOOEKHBIE MEXaHU3MBI.

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

W3mepeHune paBHOJCHCTBYIOINIEH CHJI TP IBMYKEHUHU OpYCKa 110 HAKJIIOHHOM MJI0CKOCTH.

[IpoBepka rumoTe3bl O HE3aBHUCHUMOCTH BpPEMEHHU MABMXKEHHA Opycka MO HaKJIOHHON
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSIHUE OT €r0 MAcCCHhI.

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

W3ydenue nBUKEHHS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

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

UccnenoBanme ABWKeHHS Opycka 1O HAKJIOHHOM IUIOCKOCTH C  INEPEMEHHBIM
ko3P uureHTom Tperus. M3yuenne ABMKEHUS rpy3a Ha By C TPEHUEM.

Tema 3. Cmamuxa meepoozo mena.

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

YcnoBus paBHOBECHUS TBEPAOIO TeEA.

YcroitunBoe, HeyCTONHUMBOE, O€3pa3IMuHOE PABHOBECHE.

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

JleMoHcTpanuu.

Ycnosus paBHOBECHS.

Bunel paBHOBecCHS.

DKCIIepUMEHT, 1a00opaTopHble PadOThl, IPAKTUKYM.

HccenenoBanue ycinoBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLCHHUS.

KoHcTpynpoBanue KpOHIITEWHOB U pacyeT CUJl YIPYTOCTH.

N3yuenne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOILIETrO ILIOMIAIb ONIOPHI.

Tema 4. 3akonbl coxpanenus 6 mexamuxe.

MMmynbec MaTepuanbHOM TOYKH, CUCTEMBI MATEPUANIBHBIX TOYEK. LIeHTp Macc cuctemsl
MaTepHualbHbIX TOUeK. Teopema 0 NBHKEHHUH LIEHTpa Macc.

NMiynbsc cuiibl ¥ MI3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MomeHT uMIynbca MaTepuaJbHOW TOYKH. IlpeacraBieHne O COXpaHEHMM MOMEHTa
MMITYJIbCa B LICHTPAJIbHBIX MOJISIX.

Pabora cuibl Ha MaloOM M Ha KOHEYHOM IepeMelleHnd. ['papuueckoe npeacTaBieHne
paboThI cuibl. MOLITHOCTh CUJIBI.

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

[TorennmaneHbple U HENOTEHIMAIbHBIE cUibl. [loTeHnManbHas sHeprus. lloTeHnuansHas
SHEprus ynpyro aegopMHpoBaHHOW MpyxkuHbI. [loTeHIManbHas SHEeprus Tejaa B OJHOPOIHOM
rpaBUTAMOHHOM IToJie. IloTeHnunanbHass SHEeprus Tena B TPAaBUTALIMOHHOM I10JIE€ OJHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHEHHE bepHyIu 1 uaealbHOW KUJIKOCTH
KaK CJIEICTBHE 3aKOHA COXPAHEHUs MEXaHUYECKOU DHEPTUH.

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

JleMoHcTpanum.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE. MI3MepeHre MOIITHOCTH CHJIBI.
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V3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PadOTHI.

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

CoxpaHeHue SHEepruy Ipu CBOOOIHOM T/ ICHUU.

DKCIIepUMEHT, 1a00paTOpHbIe PadOThl, IPAKTUKYM.

N3mepenne umnyibca Teaa 110 TOPMO3HOMY ITyTH.

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

CpaBHEeHHE U3MEHEHMS UMITYJIbCA TEJA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aMMOJECHCTBUH.

N3MmepeHne KHHETUYECKON SHEPTUHU TeJla 110 TOPMO3HOMY ITyTH.

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

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

Pa3znea 3. MoJsiekysipaasi (pM3uKa 1 TEPMOAHMHAMHUKA.

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYECKOU MeOPUL.

OcHOBHBIE TOJIOKEHUSI MOJEKYJIsIpHO-KuHeTHYeckoi Teopun (MKT), mx ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YacTHI] BellecTBa. Moenu CTPOSHUs ra30B, )KUJIKOCTEN U TBEPABbIX Tel U 00BSICHEHUE CBOMCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pa3mepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoragpo.

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

Mognenp wueanbHOrO Ta3a B MOJIEKYISIPHO-KMHETHYECKOM TEOpHM: 4YacTHULIBl rasa
JBUKYTCSI Xa0TUYECKH U HE B3aUMOJECHUCTBYIOT IPYT C JPYTOM.

I'a3oBeie 3akoHBl. YpaBHeHne MennaeneeBa-Kianelipona. AOCOmIOTHas TemIieparypa
(wkanma Ttemnepatyp KenbBuna). 3akon Jlanprona. M3ompoueccsl B HaeadbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBiIeHne H30MPOIECCOB: H30TEPMa,
u30xopa, nzodapa.

CBsi3p MEXJy JaBICHUEM U CpeAHEH KHHETUYECKOW OHHEprueil IMocTynaTesIbHOTO
TEIUIOBOI'O JBM)KEHUS MOJIEKYJ HJIEIbHOr0 ra3a (OCHOBHOE YPaBHEHUE MOJEKYJISPHO-
KMHETUYECKOW TEOpUH H/I€aIbHOTO ra3a).

CBs3b  aOCONIIOTHOW  TeMmepaTypbl TEPMOJAMHAMHYECKOM CHCTEMBI CO  CpeIHei
KMHETUYECKOW SHEpTUell MOCTYNaTeNbHOIO TEMIOBOTO IBUYKEHHS €€ YaCTHII.

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

JleMOHCTpanuu.

Monenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Monens OpOyHOBCKOTO JTBHXKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoyHOBCKOTO BHKeHUs. uddy3ust sxuaKocTei.

Mogens onbita LltepHa.

[IpuTsxeHne MOJEKyII.

Mogenu kpucTaIMuecKux penetok. Habmonenue u uccinejoBaHue U30IpoIeccoB.

DKCrepuMEHT, 1a00paToOpHbIE paObOThI, TPAKTHUKYM.

HccnenoBanue npoliecca yCTaHOBJICHUS TEIJIOBOTO PAaBHOBECHS ITPH TETIIIO00MEHE MEXKIY
ropsiieil ¥ X0JIOJHON BOJOM.

W3yuenne u30TEpMHUECKOro Tmpolecca (PEeKOMEHIOBAaHO MCIOIb30BaHUE NHU(pOBOH
nabopaTopun).

N3ydeHnne n30XopHOro mporecca.

N3ydenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauiumoi.
Tepmomunamuueckass  (TJI)  cucrema.  3amanme  BHEIIHMX — YCJIOBHH  JJIA
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TEepMOJIMHAMUYECKON  cucTemMbl. BHemmHue ©  BHYTpeHHME mapaMmeTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHIE 3HAUCHHS BEJIMUMH, OMUCHIBAIOIINX €€ COCTOSIHUE Ha
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe navano repmoaunamuku. CaMonpou3BoOJIbHAs peflakcalis TePMOAMHAMUYECKOMN
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopenb uaeanbHOTO Ta3a B TEPMOJUHAMUKE - CHUCTEMa YpaBHEHUW: ypaBHEHHUE
MenneneeBa-Kianeiipona U BbIpaXEHUE JI1 BHYTPEHHEW SHEPruu. Y CIOBHS MPUMEHUMOCTU
ATOM MOJENN: HHU3Kasg KOHIEHTpaIUsi YacTUll, BBICOKHE TeMIlepaTypbl. Bripaxenue nis
BHYTPEHHEHN 3HEPTrUy OJHOATOMHOTO UACAIIBHOTO rasa.

KBazucrarnueckue u HeCTaTH4ECKUE IPOLIECCHI.

DnemeHTapHas paboTa B TepMOIuHaAMUKe. Brrauciienue padoTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaya kak cnoco0 M3MEHEHHsT BHYTPEHHEH JHEPIrUU TEPMOIMHAMHUYECKOM
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3TyUCHHE.

KommuectBo Ttemnorsl. TenmoemMkocTh Tena. YIenpHas M MOJISIPHAs TEIUIOEMKOCTH
BEILECTBA. YpaBHeHHE Maiiepa. YaenbHas TemioTra cropanus TommBa. Pacuer konmuecTBa
TEIUIOTHI IpH Teruionepenade. [lorstue 06 aguadbaTHoM mporiecce.

[lepBriii 3aKk0oH TepMoauHAMUKU. BHyTpeHHss sHeprus. KomudyecTBo TemnoTsl U paboTta
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEepMOJMHAMHMKM JUIsl PAaBHOBECHBIX IIPOLECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSTHHE TEPMOJIMHAMUYECKONW CHCTEMBbl MPOXOJUT €IWHCTBEHHas aauadara.
AOcomoTHas Temneparypa.

Bropoii 3akoH TepMOIMHAMUKH IS HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO TMepeaaTh
TEIUIOTy OT 0ojiee XOJNOIHOTO Tena K Oonee Harperomy 6e3 kommencanuu (Kmaysumyc).
HeobpatumocTh MpupoIHBIX MPOIECCOB.

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

TexHu4eckue ycTpoicTBa U TEXHOJOTUUECKHUE MPOIECCH: XOJIOUIbHUK, KOHIUIIUOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM [BUTATeNH, MapoBas TypOWHA, MOTYyYEHHE CBEPXHU3KHX
TeMIeparyp, YTHIM3alus "TEIIOBBIX' OTXOJOB C MCIOJNb30BAaHHUEM TEIUIOBOTO HAacoca,
YTUIU3alKsg OMOOPraHUYEeCKOro TOTIMBA I BEIPAOOTKH "TETIOBOM" M DIIEKTPOIHEPTHH.

JleMoHcTpanum.

N3meHneHue TemmnepaTypsl PU aInadaTHueCKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHEHME YIENbHBIX TEMIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEH SJHEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KommbrorepHbie MOIEM TETIOBBIX JTBUTATENCH.

DKCIepUMEHT, 1a00paTOpHbIe paObOThI, MPAKTHUKYM.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnegoBanue nporecca OCTbIBaHUS BELIECTBA.

WccnenoBanue aguabaTHoro mpouecca.

N3yueHnne B3aMMOCBS3M SHEPTUH MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPhI
KHTIEHHS JKUIKOCTEM.

Tema 3. Aepecamuvie cocmosinus eewgecmea. Dazosvie nepexoowl.

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

Haceiiennsle 1 HeHachbllleHHble Tapbl. KauecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO TIapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00heMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJIE€HUS B KUKOCTH.

BraxxaocTs Bo3myxa. AGCOIIOTHAS M1 OTHOCUTEIbHAS BIIAXKHOCTD.
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Tsepnoe Teno. Kpucrammmaeckue n amopdHbIe Tena. AHH30TPOIHUS CBOWCTB KPUCTAIIIIOB.
[TnaBrneHue u KpucTauM3anus. Y AelbHas TeIUIoTa rmiaBienus. Cyomumanus.

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

TemnoBoe pacmmpeHue )XUIKOCTEH U TBEPIbIX Tel, 00beMHOE U JIMHEWHOE paclIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJICOaHUI YaCTHI] BEIIECTBA KaK MPUYMHA TETIOBOTO PACIIHPEHHS TEIl
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpasoBanue sHepruu B (a30BBIX Iepexojax. YpaBHEHHE TEIUIOBOro OanaHca.
[ToBepxHocTtHOe HaTshkeHue. KoaduimeHT MOBEpXHOCTHOrO HaTshkeHusd. KanusuispHbie
ABJICHMS. J{aBlieHne 1o UCKPUBJIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

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

JleMoHcTpauuu.

TenoBoe pacimupeHnue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATsKEHUs. OMBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HeHbIFOTOHOBCKOM KMJIKOCTH.

Crioco0Obl U3MEPEHHS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMYECKOTO BEILIECTBA.

Bunst nehopmanmii. Habmronenne mamnsix qeopmanuii.

DKCIepUMEHT, 1a00paTOpHbIE paOOThI, TPAKTHUKYM.

N3yuenne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHOM TEIOTHI IIJIaBACHUS JIbA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1APOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3yXa U OI[EHKA MAacChl TApOB B TOMELICHHH.

N3mepenue ko3 puirerTa moBepXHOCTHOTO HATSIKESHUSI.

N3mepenne monyins FOnra.

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

Pasnen 4. DaekTpoamHaMuka.

Tema 1. Dnexmpuueckoe nore.

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

B3aumopeiictBue 3apsnoB. Toueunsie 3apsiasl. 3akoH Kynona. Dnexrpudeckoe noje. Ero
JIECTBHE HA 3JIEKTPUUYECKUE 3aps/Ibl.

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

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

[TpuHIMI Cynepno3uIUK SJIEKTPUUECKUX MOJeH.

ITone Toueunoro 3apsina. [lonme paBHOMepHO 3apspkeHHON cdepsl. [lone paBHOMEpPHO
3apsOKEHHOTO 10 00bemy 1mapa. [lose paBHOMEPHO 3apshKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTunbl TMHUI HANPSY)KEHHOCTU 3TUX MOJIEH U 3KBUMIOTEHIIMATBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM TIOJIE. Y CIOBHE paBHOBECUS 3apsA0B. JUANEeKTpUKH
B JIEKTPOCTATUYECKOM IIOJIE.

JlysnexkTpudeckasi IPOHULIAEMOCTD BEIECTBA.
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Konpencarop.  DJEKTpOEMKOCTh  KOHJAEHCATOpa.  DJIEKTPOEMKOCTh  IIJIOCKOIO
KOH/JIEHCATOopaA.

[lapannensHoe  coeauHeHwe  KoHJeHcaTopoB.  [locienoBaTtenbHOe — COEOUHEHHE
KOHJIGHCATOPOB. DHEPrus 3apspKeHHOrO KOHJeHcaTopa. JIBukKeHue 3apsnKeHHOM YacTHIbl B
OJIHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: 3IEKTPOCKOM, JIEKTPOMETD,
AJIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHIE YIIEKTPOIIPHUOOPOB, KOHACHCATOPhI, reHepaTop Ban ne
['paada.

JleMoHcTpanum.

YCTpoicTBO ¥ MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

DIEeKTPUYECKOEe TOJIE 3apsKEHHBIX MIAPUKOB. DJIEKTPUUYECKOE MOJIEe ABYX 3apsKCHHBIX
MJTACTHH.

Monens anekTpoctaTuaeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

YCTpoicTBO M IEMCTBUE KOHAEHCATOPA IMTOCTOSSHHOM U IEPEMEHHON €MKOCTH.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCATopa OT IUIOMIAau IUJIaCTHH,
paccTOSHUS MEXTy HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEprust AMEKTPUIECKOTO MOJIs 3apsXKEHHOT0 KOHIEHCATOPA.

3apsiaka U pazpsaKa KOHAEHCATOpa Yepe3 pe3rucTop.

DKCIepUMEHT, 1a00paTOpHbIE paOdOThI, TPAKTUKYM.

OrneHka cul B3aUMOJEHCTBHS 3apsKEHHBIX Tell.

HaGrotenne mpeBpamieHus JHEPTHH 3apsHKEHHOTO KOHJICHCATOPa B SHEPTHUIO U3ITyUCHUS
CBETOJINO/IA.

N3yuenune nmporekanus TOKa B LIETIH, COACPIKAIIECH KOHIECHCATOP.

Pacnipenenienrie  pasHOCTH TOTEHIUANOB (HANPSOKEHHs]) TPU  MOCIEAO0BATEIHLHOM
COCIMHEHUH KOHJACHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA Yepe3 pe3nucTop.

Tema 2. I[locmosinmblil 21eKMpudecKuil mox.

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

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

ONEKTPUUECKOE  CONPOTUBIEHHE.  3aBUCHUMOCTb  CONPOTHUBIEHUS  OJHOPOJIHOTO
IPOBOJAHMKA OT €ro JUIMHBI M IUIOLIaJW TONEPEYHOro CeYeHHUs. YJENbHOE CONPOTHUBIIECHUE
BELIECTBA.

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

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

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

OJIC u BHyTpeHHEE COINPOTHBJICHHE HCTOYHMKA TOKa. 3akoH OMa i TIOJTHOU
(3aMKHYTOM) »JeKTpuuyeckod menu. MoIHOCTh HCTOYHMKA Toka. KopoTkoe 3aMblKaHue.
Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

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

JleMOHCTpanuu.

W3mepenue cuiibl TOKa M HANIPSIKEHUSL.

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

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

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTHBIEHHS TMpPU TMOCTOSHHOM
HaATPSDKCHUH.
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[Ipsamoe nzmepenue IJ1C.

KopoTkoe 3amblkaHuWe TajdbBaHMYECKOTO 3JEMEHTA M OIEHKa BHYTPEHHErO
COTPOTUBIICHUS.

Crnioco0sl coenHeHus1 ICTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y MOJIIOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA
B LICTIH.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

HccnenoBanue cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbsHOro COPOTUBICHHS MPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HaNPsDKEHUS IS JIaMITbl HAKaJTUBaHMUSL.

VYBenuueHue npejesna u3MepeHust amnepMmerpa (BoJIbTMETPA).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS] ICTOYHUKA TOKA.

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

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

HccnenoBanue 3aBUCMMOCTH IOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

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

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

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

DNEeKTpUYECKU TOK B 3JIEKTPOJIUTAX. DJIEKTPOJUTHUYECKAs AUCCOLMALIUSA. DICKTPOJIU3.
3axonbl Dapazest 1Sl 3JIEKTPOIU3a.

Onexkrpudeckuil TOK B rasax. CaMOCTOSTENbHBIH M HECAMOCTOSTEIbHBIA pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. 11nazma.

TexHuueckue ycTpoicTBa M IPAKTHMYECKOE IPUMEHEHHE: TIa30pa3psAHble JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TPyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TPaH3UCTOp, (HoTOaMON,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOTIHS.

JleMOHCTpanuu.

3aBUCUMOCTh COIIPOTHBIIEHUS! METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

3axoHbl a5ekTpoauza Dapazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE IPOBOJIMMOCTH METAIIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOJIUMOCTD JUOJA.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

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

Tema 4. Macnumnoe no-e.

B3aumoaeicTBue NOCTOSTHHBIX MarHUTOB M IIPOBOJAHMKOB C TOKOM. MarHuTHoe Mole.
BekTop MarHuTHON MHAYKIMK. [[prHIMN Cyneprio3uiuy MarHUTHBIX ITOJIeH. JINHUM MarHUTHON
WUHAYKLHH.

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

Cuna Ammepa, ee Hampaiienne u Monyib. Cuna JlopeHila, ee HampaBlIeHHE U MOIYIb.
JIBr>keHue 3apsHKeHHON 4acTHIIB B OJHOPOJAHOM MarHuTHOM noje. Pabota cuiel Jlopenna.

MaruutHoe nosne B BeuiecTBe. deppoMarHeTUKy, napa- U JuaMarHeTUKH.

28



TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SKOOH, YCKOpUTENIN
3JIEMEHTaPHBIX YaCTHII.

JleMoHcTpauuu.

Kaptuna nuHUN HMHIYKOUA MarHUTHOTO TIOJIA IOJIOCOBOTO M MOJKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHUTOB.

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

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa. [leficTBue CUiibl

JlopeHia Ha MOHBI AJIEKTPOJIUTA.

Habuntoienue ABM>KEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMNI ACHCTBUS IIEKTPOU3MEPUTEIBHOTO MPUOOPA MATHUTOIIEKTPHUIECKON CHCTEMBI.

DKCIepuMEHT, 1a00paTopHbIE pabOThI, MPAKTHUKYM.

HccenenoBanue MarHuTHOTO MOJIS ITIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccenenoBanue neicTBUSA IOCTOSSHHOIO MAarHATA HAa PAMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHMS CHIIbI AMITepa.

Tema 5. DnekmpomacnumHas UHOYKYUSL.

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

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

IIpaBuio Jlenua.

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

DHeprus MarHUTHOTO MOJIS KaTYLIKU C TOKOM.

DIEeKTPOMarHuTHOE MoJIe.

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

JleMoHcTpanum.

HabmtoneHue siBiieHUs 3J€KTPOMAarHUTHOW MHAYKIUH.

Uccnenoanmne 3aBucumoctu OJ|C MHAYKIMHM OT CKOPOCTH HM3MEHEHHS] MarHUTHOIO
MIOTOKa.

[IpaBuio JleHna.

[Tanenue Marauura B aJJlOMHUHHMEBO (MeiHOI) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

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

DKCIIepUMEHT, 1a00opaTopHble PabOThl, IPAKTUKYM.

HccnenoBanue sBIeHUs 31€KTPOMarHUTHON MHIYKIUU.

Onpenenenne MHAYKIIMA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue sBIeHUs CaMOMHIYKIUN.

COopka Mo/ieH 3IEeKTPOMArHuTHOT'O TeHepaTopa.

Pa3ngen 5. Kojiebanusi u BOJIHBI.

Tema 1. Mexanuueckue konebanus.

Konebarenpuas cucrema. CBOOOIHEIE KOJIEOAHHS.

lapmonnueckne  konmebanusa. KuHematmdueckoe U JUHAMHUYECKOE  OIMHCAHUE.
DHepreTudyeckoe ONmucaHue (3aKOH COXPaHEeHUs MEXaHNYeCKOH YHEpTUH ). BBIBOA TMHAMUYECKOTO
OTIMCAHUs TAPMOHUYECKHUX KOJICOaHUH M3 UX YHEPTETHIECKOTO M KUHEMATHYECKOTO OIMCAHMS.
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AmMrmuntyna u ¢asa konebanuii. CBs3b aMIUIUTYAbBI KOJICOAHWI MCXOMHON BEITHMYHUHBI C
aMIUTUTYAaMU KoJjieOaHMi ee CKOpocTH U yckopeHus. Ilepuox u wactora konebanuid. [lepuon
MaJIbIX CBOOOHBIX KOJIEOAaHUH MaTeMaTHYECKOr0 MasiTHUKA.

[lepron cBOOOIHBIX KOJIEOaHMI TPYKUHHOTO MasiTHUKA.

Ilonatue o 3aryxamommx KosieOaHusAX. BbIHyxIeHHble KosjeOaHus. Pe3zoHaHc.
Pe3zonanchas kpuBas. BnusHue 3aTyxanus Ha BUJ pe30HAaHCHON KPUBOH. ABTOKOJIEOAHMS.

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

JleMoHcTpanum.

3anuce KojaedaTeIbHOrO ABUKEHHUSL.

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

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

HccnenoBanue kojebaHuil Ipy3a Ha MAacCUBHOM NpYXHHE C ILEIbl0 (OpMHUPOBaHUS
npeCTaBiIeHU 00 HeaTbHON MOJIENH MPYKMHHOTO MasiTHUKA.

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

HccnenoBanue BEIHYXIEHHBIX KoneOanuii. Habmonenue pesonanca.

DKcIepUMEHT, J1a0opaTopHble pabOThl, IPAKTUKYM.

W3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO U MPY)KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Tejla B X0Jle KoieOaHui Ha yIIpyroM MojBece.

W3ydeHnue nBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOIINX KoieOaHuil.

HccnenoBanue BbIHYKICHHBIX KOJIeOaHUH.

Tema 2. Dnekmpomacnummusle KO1eOAHUA.

Koneb6arenbuspiii koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJCOAHHS B UIACAITHHOM
kosnebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbI 3apsija KOHJEHcATopa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHUS SHEPTUU B HIeaTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxamoIlue JJIeKTPOMarHuTHble KojieOaHus. BbIHYXIEHHBIE 3IIEKTPOMarHUTHBIE
KoJie0aHusl.

[lepemenHbIli TOK. MOIIHOCTh TEPEMEHHOr0 TOKa. AMIUIMTYIHOE U JIEHCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS IPU Pa3IUdHOi hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHU.

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

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

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE AIEKTposHepruu. KynbTypa ucnonb3oBaHUA
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HU.

TexHUueckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJIEKTPUUYECKUH 3BOHOK,
reHepaTop NePEMEHHOro TOKa, JINHUU 3JIeKTpoIiepeiay.

JleMOHCTpanuu.

CB0OOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

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

OciumiorpamMmsbl AJIEKTPOMArHUTHBIX KOJICOaHUIA.

I'enepaTop HE3aTYXarOMIMX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.

BreinykeHHBIE CHHYCOHIaTbHBIE KOJIeOaHusI.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3onanc nmpu mocienoBaTeIbHOM COEAMHEHUH PE3UCTOpa, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.
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YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mopeinb TUHUU IEKTPOIIepENaUH.

DKCIEPUMEHT, JTa0OpaTOpHBIC PAOOTHI, MPAKTHKYM.

Nzydenne Tpanchopmaropa.

HccnenoBanue nepeMeHHOI0 TOKa 4epe3 MOCIIe0BAaTeIbHO COeIMHEHHbBIE KOHIEHCATOD,
KaTYIIKY U PE3UCTOP.

Habumoienue 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanme paboOThl HICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMASHUMHbLE GONHDI.

Mexanuyeckue BOJIHBI, YCJIOBHMSI WX pacmpoctpaHeHus. llomepednbie M mpoaoJibHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjuHa BOJHBI. CBOICTBAa MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AudpaKIusl.

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

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEH CPEBI.

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

CBolicTBa 9JEKTPOMAarHUTHBIX BOJH: OTPAXCHHE, TMPEIOMIICHHE, MOJIApU3ALINS,
uHTepdepeHIms 1 TudpaKius.

[kana 37eKTpOMarHUTHBIX BOJH. [IpriMeHeHne 3JEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHU. Paguonokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
pazap, paauONpUEMHHUK, TeEJIEBU30p, aHTeHHa, TenedoH, CBY-meus, ynbTpazBykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

JleMoHcTpanuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmnronieecs T€10 Kak MICTOYHUK 3BYKa.

3aBHCUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

Habuntoienue otpakeHns U NpeJoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AUPpakiny MEXaHUIECKUX BOJH.

AKYyCTHYECKUI PE30HAHC.

CBoiicTBa ynabpTpa3ByKa U €ro NpUMEHEHHE.

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

UccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPaXEHUE, MPEJIOMIICHHE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Oo6nHapyxeHue nHPPaKpacHOTo U yAbTPadUOIECTOBOTO U3ITyUECHUH.

DKCIepUMEHT, 1a00paTOpHbIe paObOThI, MPAKTHUKYM.

N3yuenne nmapameTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenne cBera. 3akOHBI TIPEIOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab INpesnoMieHHs. [ocTOSHCTBO 4acTOTBI cBeTa M
COOTHOILIEHHUE JUIMH BOJIH MPH IMEPEX0/ie MOHOXPOMATUYECKOTO CBETa 4Yepe3 I'paHully pasjeia
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. Jucnepcus ceera. CioxHbIH cocTaB Oesnoro cBera. LIBer.

31



[Tonnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroia NoJTHOTO BHYTPEHHETO OTPAXKEHUS.

CoOuparome U pacceuBaronive JMH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHHE H
ONTHYECKasl CHJIa TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSTHUS TOHKOW chepuueckoin
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENIBHOTO IOKA3aTesl IPEIOMIICHUS.

®dopmyJia TOHKOH JUH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xopa iay4a, DpoLIeIUIEro JUH3Y M0/ IPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTUYECKOM OCH.
[Toctpoenue n300paxeHuit TOUKH U OTpe3Ka MPSMOM B COOUPAIOUINX U PACCEUBAIOUINX JHMH3aX U
UX CHCTEMaX.

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

[Ipenensl IPUMEHUMOCTH F€OMETPUUECKOM ONTUKH.

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

Hudpakus cBera. JudpakunoHHas pemieTka. YcClIOBUE HaOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IPH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHnuyeckue yCTpPOHCTBA M TEXHOJIOTMUYECKUE IIPOLECCHI: OUYKH, JyNa, HEPUCKOIL,
dboToanmnapart, MUKPOCKOII, TPOEKIIMOHHBII armapar, IPOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKINOHHAS peIIeTKa.

JlemoHcTpamuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

Habnroenune momHOro BHYTPEHHETO OTpaKeHHs. MOeb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 ILTOCKOMAPAIIEIbHYIO TUIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB U300paXeHU B TMH3AX.

Monenu MUKpOCKOTIa, TEIEeCKOIIa.

HaGironenne naTepdepeHIm cBera.

Habmtoienne 11BeTOB TOHKUX TJICHOK.

HaGmonenne nudpaknuu cBera.

N3ydenne nudpakiimoOHHON pelieTKy.

Habmoienne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habmroienue nonsipusanuu cBera.

[TpumeHeHne MONAPOUIOB TS U3YUEHUSI MEXAaHUYECKUX HATIPSIKCHHIH.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTUKYM.

N3mepenne nokasaresns IpeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO PacCcTOSIHUSA OT BelecTBa (Ha MpUMepe KHUJIKUX
JUH3).

N3mepenne poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

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

[Tonyuyenne n300paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKONUYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpEpeHIINN U TOISIpU3ALMY CBETA.

N3ydeHnue nossspu3anuy CBETA, OTPAKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3ydenue nutepepeHuy J1a3epHOro U3Iy4eHUs Ha ABYX LIEISX.

Habmonenue aucnepcum.

Hab6mronenue u uccnenoBanne nudpakIiimOHHOTO CIIEKTpA.

W3mepenue 1MHbI CBETOBOW BOJIHBI.

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

Paszpnen 6. OcHOBBI crienMaIbHOM TEOPUH OTHOCUTEIBHOCTH.
I'panuiel mpuMEHUMOCTH KJlaccMueckoi MexaHuku. IlocTynaTel cnennanbHOW Teopuu
OTHOCHUTEJIbHOCTH.
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[IpocTpancTBeHHO-BpeMeHHOM  WHTepBai. lIpeoOpasoBanus Jlopenma.  YcioBue
MNPUYIUHHOCTHU. OTHOCHUTEIHLHOCTD OTHOBPCMCHHOCTHU. 3aMeI[JICHI/IC BpEMCHU H COKpaliCHHUC
JUTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

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

TexHuueckne yCTpOfICTBa U TCXHOJIOTHYCCKUC IMPOLCCChl: CIIYTHUKOBBIC NPHUCMHHKH,
YCKOPUTENH 3apsSKEHHBIX YACTHII.

DKCIIepUMEHT, Ta00PaTOPHBIE paOOTHI, TPAKTUKYM.

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

Pasznea 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckynspno-601Ho60U OYaIU3M.

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

®oTOoHBI. DHEPTHS U UMITYJILC (OTOHA.

®otordpdexr. Onbitel A.I'. CroneroBa. 3akonsl poTorddexra. YpaBHeHre DWHIITEHHA
s potodrpdexra. "Kpacnas rpanuna” porodrddekra.

JlaBnenne cBeTa (B YacTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO MOMIOIAIOUIYI0 M
abCcoMI0THO oTpaxkarollyto nosepxHoctsb). OnbiTel [1.H. Jlebenena.

Bonnoseie cBoiicTBa yactul. Bonnsl ne bpoisa. [[nuna BonHel ae bpoiid U pasmepsl
o0JacTu JoKalu3aluuu ABMKYyIelcsa yactulibl. KopnyckynsipHo-BoaHOBOM Ayanu3M. udpakius
AJIEKTPOHOB Ha KPUCTAJLIAX.

Crneuunduka n3mepenuit B Mukpomupe. CooTHOIIeHUS HeonpeaenenHoctel [ elizendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOLECCH: CHEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuk, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas 6arapesi, cBeToAno . JleMoHcTpamum.

®oTo3deKT Ha YCTAaHOBKE ¢ MMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH COMIPOTUBIICHUS TIOTYIIPOBOJHIUKOB OT OCBEIICHHOCTH.

CBeTOoauOI.

Conneunas Oarapes.

DKCIepUMEHT, 1ab0paTOpHbIe paObOThI, MPAKTHKYM.

Wccnenosanue gporopesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

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

Tema 2. Qusuxa amoma.

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

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

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

CnoHTaHHOE U BBIHYKIEHHOE U31yueHue cBera. Jlasep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: CIHEKTPaJIbHBIA aHAIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpanum.

Monens onbita Pesepdopna.

Habntoienne nuHelyaThIX CIIEKTPOB.

VYeTpoiicTBO U IeHCTBHE CUETUMKA HOHU3UPYIOIINX YACTHIL.

Omnpenenenne JTMHBI BOJTHBI JTA3€PHOTO U3ITYICHHUS.

DKCIepUMEHT, 1a60paTOpHbIE PAOOTHI, TPAKTHKYM.

Hal6mronenne nuHeHyaToro crekTpa.

HccnenoBanue criekTpa pa3peskeHHOr0 aTOMAPHOTO BOJIOPOJa U U3MEPEHUE MOCTOSTHHOM
PunGepra.
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Tema 3. Qusuxa amomHo2o A0pa u 1eMeHmapHbiX 4acmuy.

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

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

3aKkOH pPaJMOAaKTHBHOIO pacnajna. PaguoakTuBHble u30TONBI B mpupone. CBolicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. Jlozumerpus.

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

Snepubie peakuuu. Jlemenue u cuHTe3 saep. SaepHbie peakTopbl. [Ipobmembr
YIOPABJISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCIEeKThl pPa3BUTUA  SACPHOU
SHEPTeTUKHU.

Meroabl perucTpaluuy U UCCIEA0BAHNS 3JIEMEHTAPHBIX YaCTHULL.

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

®dusuka 3a npenenamu CtannapTHol Mojenu. TemMHas MaTepust U TEMHasi SHEPIUsL.

EnunctBO duznyueckoil KapTUHBI MHUpA.

TexHuuyeckue ycTpoilcTBa U TEXHOJOTUYECKUE MPOLIECCHI: JO3UMETp, Kamepa BuibcoHa,
AIEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

DKCIepUMEHT, 1a00paTOpHbIE paOOTHI, TPAKTHUKYM.

HccnenoBanue TpeKoB 4acTHII (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus: 0eTa-4acTUl allOMUHHUEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMY U ACTPO(PU3UKH.

Otanbel  pa3BuUTUS acTpoHoMuHU. lIpukiamHoe W MHUPOBO33PEHUECKOE 3HAYEHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKUA IS OOBSCHEHHUS TPHPOJIBI KOCMHYCCKHX
00BEKTOB.

Meroasl acTpoHOMHUYECKHX HccleqoBaHuid. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHeaTMOCc(hepHas acCTpOHOMHUSI.

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

ConneyHas cucTeMa.

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

3Be3/1bl, HUX OCHOBHBIE XapakTepUCTUKH. Jluarpamma '"CHEKTpaslbHBIM Kjacc -
CBETUMOCTH'". 3Be3bl IVIaBHOM I1OCJIEN0BATEIBHOCTA. 3aBUCHMOCTL ''Macca - CBETUMOCTH' UIA
3B€3/1 IJIABHOM TMOCJENOBAaTeNbHOCTU. BHyTpenHee crpoeHue 3Be3l. CoOBpEeMEHHbIE
MIPEICTABJICHUS O MIPOUCXOKACHUH U 3BoJtorK COJIHIIA U 3BE3]1. DTaIlbl )KHU3HU 3BE3/I.

Mnineunsiii [TyTs - Hama [Manaktuka. [Tonoxenue u neuxxenne Connna B ['anaktuke. Tumbl
rajakTuk. Pagroranaktuku u kBazapbl. UepHbIe ABIPHI B sIpax TalaKTHK.

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

MacuraGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepemennsie npob6ieMbl aCTpOHOMUH.

HaOmoaenus.

HaGmronenus 3Be3mHOro Heba HEBOOPY)KEHHBIM TJ1a30M  C  HCIOJIB30BAaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUH AT ONIPEISIICHUS MOI0KEeHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE c03Be3us1 CEBEpHOIro MOJIyIIapus U SIPKUE 3BE3bI.

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

Pa3nen 9. dusnyeckuii NpaKTHKYM
CrniocoObl n3MepeHus: PU3NYECKUX BETUUMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX
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U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3nueckux BenuuyuH. OlLieHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHHUH, WCCICIOBAHUA 3aBUCHUMOCTEH (PH3UYECKHX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TMIOTE3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
pazzenax "DKCIepuMeHT, J1abopaTopHbie paboThl, MPAKTUKYM").

4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbI YYEEHOM PABOTBI

Buj yueOHoi padoThl O0bem B yacax

O0beM yueOHOTO MpeaMeTa 271

B TOM YHUCJIC:

OcHOBHOE COACPIKAHHUEC:

- VYpok 118
— JlaGopaTopHbIe 3aHATUS 36
— IlpakTuueckue 3aHATHS 14

[TpodheccrnonaTbHO-OPHEHTUPOBAHHOE COICP)KAHUE (COIepIKaHNE
TPUKJIAJHBIX MOJYJIEH):

- Vpox 2

— JlabGopaTopHble 3aHATHS 2

— IlpakTuueckue 3aHsITUSA 4
KoncynpTanuu (1o uHIUBUAYaTbHOMY IIPOEKTY) 20
KoHncynbramuu (nepes s5K3aMeHOM) 2
CamocTosTenbHas padoTa (Bcero) 63

- B TOM YHCJIC BBITIOJHEHUE WHIMBHTyaIbHOTO IMPOCKTA 39

[TyOyn4Has 3ammTa HHIUBUIYAITLHOTO TPOSKTA 6
IIpomexyTouHas aTTecTanus B popme IK3aMeHa 4
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1. TEMATUYECKOE INIAHUPOBAHUE YUYUEBHOTI' O ITPEJMETA ®U3UKA (YTJIYBJIEHHBIN YPOBEHD)

Ne
n/n

HaumenoBaHnue
pa3aesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

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

ol0yuamommuxcs

OcHOBHBIE BH/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS

Pa3nes 1. Hay4unblii MeToJ MO3HAHMS NPHPOABI

11

dusnka U METObI
HAayIHOI'O ITIO3HAHUA

2

Ypox

1.

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

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

Yyactue B JAHCKycCHH O pONHM  (QHU3MYECKOH TeopHu

B

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

MOMOIIU KOMITBIOTCPHBIX JATYUKOB

Pazgea 2. Mexanuka.

2.1

Kunematnka

2/2

Mexannueckoe  ABWXKeHHE. OTHOCHTEIBHOCTh  MEXaHHYECKOTO
nekennst. CucteMa OTCUETa.

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

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

MMPOBEACHUC UCCIICAOBAHUA 3aBUCHMOCTEH MCKAY (bl/ISI/I‘IeCKI/IMI/I
BCIIMYMHAMH (HyTI/I OT BPEMCHHU ITPU PABHOYCKOPEHHOM JIBUXKCHUMH,

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

B)

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

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

HH.
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JBIOKEeHHE. [[BrKeHne MaTepuaibHOM TOYKH TI0 OKPYKHOCTH. YTJIOBast
W JuHeWHas  ckopocTh. Ilepmom wm  wactora  oOpamieHus.
HenTpocTpemuTensHoe (HOpMaIbHOE), KacaTelIbHOE (TaHTCHIHAIFHOE)
¥ TTOJTHOE YCKOPEHNE MaTEPHAIbHON TOUKH.

TexHn4eckue ycTpoicTBa M TEXHOJIOTHYECKHUE TPOIIECCHI: CIIUAOMETD,
JBIDKCHUE CHAPSIZIOB, IIEIHBIE, IIECTEPEHYATHIEC H PEMEHHBIE IIepeIayH,
CKOPOCTHBIE JTU(]THI.

JeMmoHcTpanuu.

Mogens  cucTeMbl — OTCYeTa, MJUIIOCTpALUS  KMHEMaTHYECKHX
XapakTepuUCTUK ABMWXKeHHUA. CHocoObl MCCIEAOBaHUS  ABMKCHHH.
WnmrocTpanust mpefeapHOro Imepexoja U HM3MEpEeHHe MIHOBEHHOH
ckopoctu. [IpeoOpazoBaHme  IBIDKCHHH C  HCIOJIB30BAHUEM
MexaHn3MoB. [lafieHne Ten B BO3LyXe U B pa3pe)keHHOM IIPOCTPaHCTBE.
Habmonenne nBmkeHHs Tena, OpPOLMICHHOTO IO/ YIJIOM K TOPH30HTY U
TOPHU30HTaNbHO. HampaBieHue CKOpOCTH TpH  JBIDKCHHH O
OoKkpyxHOcTH. [IpeoOpazoBaHue YIIOBOW CKOPOCTH B PEIYKTOpE.
CpaBHeHUE NyTed, TPAEKTOPUN, CKOPOCTEW JBUKEHHSI OQHOIO U TOTO
JKe TeNa B Pa3HBIX CUCTEMax oTcyeTa

OJIHOTO U TOT'O )K€ TENa B Pa3HbIX CUCTEMax OTCYETa. AHAIN3
pa3HBIX CIOCOOOB UCCIIEAOBAHMS JBIKCHHUM.

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

mpeoOpa3oBaHus YTIOBOH CKOPOCTH B PEAYKTOPE.

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

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

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

OOBscHEHNE IBIKCHUS CHapsHoB. OnpeenieHne yCIoBUi
MPUMEHUMOCTH MOJIeliel (PH3MUECKUX T U MPOLECCOB (SIBICHU):
MaTepuanbHas TOYKa, paBHOYCKOPEHHOE JABMKEHUE, CBOOOTHOE
najieHue.

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

JlabopaTopHbIe 3aHATHS

3.

H3ydeHue HEpaBHOMEPHOTO [ABKIKEHHS C LEJIbI0  OIpEleNICHUs
MTHOBEHHOW cKopocTH. M3MepeHne yCKOpeHUs NMpH MpsSMOIMHEHHOM
PaBHOYCKOPDEHHOM  JBI)KEHHMHM [0  HAaKJIOHHOH  IUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH NP PAaBHOYCKOPEHHOM
IBIKeHNWH.  M3MepeHme  ycKOpeHHMss ~ CBOOOJHOTO  TNAAEHUS
(pexoMeHI0BaHO HCIOIBh30BaHUE IU(PPOBOIt Taboparopun). M3ydeHne
JIBIDKEHUSI Tesa, OPOLIEHHOro ropu3oHTallbHO. [IpoBepka rumoressl o
HPSIMOH MPOTOPIMOHANBEHON 3aBUCUMOCTH MEXY JAIbHOCTBIO MOJIETa
U HadaJbHOM CKOPOCTbIO Tena. M3ydeHue [BIKEHUS Tena IIo
OKPYHOCTH C TIOCTOSIHHOH 110 MOJYJIIO CKOPOCTBIO.

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

2.2

JlmHaMuKa.

4/2/2

Ypok
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Ilepsriii 3akoH HetoTona. MHepuumansHble cucTtemMbl oTcyueTa. [IpuHiun
oTHocuTensHOCTH ["anmunes. HennepunanbHbIe CHCTEMBI OTCUETA
(ompenenenne, mpumepsl). Macca Tena. Crna. [IpuHImmn
cynepnosunuu cui. Bropoii 3akoH HeloToHa 1151 MatepuaabHOM
ToukH. Tperuii 3akoH HploTOHA 1151 MaTepUaIbHBIX TOYEK.
TexHuyeckue ycTporucTBa U TEXHOJOTHYECKUE MTPOLIECCHI:
MOJIINITHUKY, ABUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.
JeMmoHcTpanuu.

HaGumonenue ABrKeHUs Tl B MHEPLUUAIbHBIX U HEMHEPLHAIbHBIX
cucremax orcuera. [Ipunnun otHocurensHocTu. Kauenue aByx
LIJIMHAPOB WK APOB Pa3HON MaccChl ¢ OJJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLINAIBHOM crcTeMBI oTcueTa. CpaBHEHHE
PaBHOJEHCTBYIOIICH MPUIIOKECHHBIX K TEITy CHJI C IPOU3BEACHUEM
Macchl TeJla Ha er0 YCKOPEHUE B MHEPIIAIBHON CHCTEME OTCUETa.
PaBeHCTBO CHII, BOSHUKAIOUINX B PE3YJIbTaTe B3aUMOACHCTBUS TEII.
W3mepenne Mace 1o B3aMMOICHCTBHIO.

3aKOH BCEMHUPHOIO TATOTEHUS. DKBHUBAJIEHTHOCTh IPABUTAI[IOHHON U
HHEePTHOH Macchl. Criia TSHKECTH. 3aBUCUMOCTh YCKOPEHUS CBOOOTHOTO
MaJIeHUs OT BBICOTHI HaJl TOBEPXHOCTHIO IJIAHETHI M OT reorpaduieckoi
MIMPOTHL. JIBIKeHne HEOECHBIX Tell M MX CIYTHUKOB. 3aKkoHbl Keriepa.
IlepBas kocmuueckas ckopocTb. Cuia ynpyroctd. 3akoH I'yka. Bec
Tema. Bec Tema, mBmkymierocs ¢ yckoperueM. Cuma tperus. Cyxoe
Tperne. Cuia TpeHUS CKOMBKEHHS W CHIA TPEHUS TMOKOS.
Koadpduument tpenus. Cuina CONpOTUBICHUS MPH ABIKCHHU Tela B
JKUJIKOCTH WM Ta3e, €€ 3aBHCHMOCTh OT CKOPOCTH OTHOCHUTEIHFHOTO
nerxenus. lasnenue. ['mapocrarnueckoe nasneHue. Cuna Apxumena.
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
MOJIINITHUKHY, ABHKCHHE UCKYCCTBEHHBIX CITyTHUKOB.

JeMmoHcTpanuu.

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

[IpoBenenne KOCBEHHBIX U3MEPEHHUI PaBHOICUCTBYIONICH CHIT U
K03(h(HUIMeHTa TPEHHUS CKOIBKEHNUS, IPOBEACHUE UCCIIECIOBaHNS
3aBHCUMOCTEH (PU3NIECKUX BEIMYHH (CHII yIIPYTOCTH,
BO3HMKAIOIIUX B IPY>KUHE ¥ PE3MHOBOM 00pasIie, 0T uX
nedopmanum) 1 ONBITOB IO IPOBEPKE MPEIIIOKECHHON THITOTE3bI
IPU U3YYCHHUH BIDKCHUS OpycKa M0 HAKIIOHHOW TIOCKOCTH,
JIBIDKEHUS] CUCTEMBI CBSI3aHHBIX Tel, IeopManyy Tell.
OmnpeneneHne abCOMIOTHBIX U OTHOCUTEIBHBIX MTOIPEITHOCTEH
n3MepeHnil GU3NUECKUX BEIUYHH.

OreHka rpaHuIl norpemHocTe. VcenenoBanue IBUKEHHS
CHCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIErKuit
OIIOK, IBMKEHHS OpyCKa 110 HaKJIOHHON INTOCKOCTH

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

W3yueHne 1eHTpoOeKHBIX MexaHu3MOB. CpaBHEHHUE CUII TPEHUS
II0KOs1, KAYCHUA U CKOJIbXKCHHU . Pemenue paC‘IéTHLIX 3aJga4 C IBHO
3aJlaHHOI 1 HEsIBHO 3aJJaHHON (U3NYECKON MOJIEIIBIO C
UCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (POPMYJI KHHEMATHKH U
JIMHAMUKY. Perienre kaueCTBEHHBIX 3a/1a4, TPEOYIOuX
MMPUMEHCHUA 3HAHUM IT0 KHHEMATHKE U JUHAMUKCE.

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

HpaKTI/I‘IGCKI/IC 3aHATHA

5.

[IpoBepHTh TUIIOTE3BI O HE3ABUCUMOCTH BPEMEHH ABIDKEHHS OpycKa 1o
HaKJIOHHOH IIJIOCKOCTH Ha 33JaHHOE PACCTOSHUE OT €r0 MACChI.

JlaGopaTopHBbIe 3aHATHS

6.

W3mepenne paBHOJEHCTBYIOWIEH CHII TPH ABM)KEHUH OpycKa I1o
HaKJIOHHOH miockocTu. MccnenoBanue 3aBUCUMOCTU CUI YIIPYTOCTH,
BO3HHKAIOIINX B IPYKUHE U PE3NHOBOM 00pasiie, OT uX Ae(opMaIiim.
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W3yueHne OBMKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON
yepes Jerkuit 0sox. M3mepenne ko3 duipienTa TpeHNs 10 BEIHIHHE
yrimoBoro kos¢duiuenra 3asucumoct FTP(N).

HccrnenoBanne OBIKEHIS OpyCKa IT0 HAKJIOHHOHN TIOCKOCTH C
TIepeMEeHHBIM K03(pPHUIIEeHTOM TpEeHUS.

W3yueHne nBIKEHNUS Ipy3a Ha Bally C TPEHHEM.

2.3 | Cratuka TBEpIOrO 2 Ypoxk
Tena. 7. A6comoTHO TBepHoe Teno. IlocTymarensHOoe MW BpamatenbHoe | IIpoBeneHMe MCCIETOBaHMSA yCIOBHI PABHOBECHS TBEPIOTO TENA,
JIBIDKCHHE TBEPAOro Teda. MOMEHT CHIIBI OTHOCHTENBHO OCH | MMEIOIIETrO OCh BPAIEHHS; KOHCTPYHPOBAHHUE KPOHIITEHHOB 1
BpammeHus. [lnedo cubl. CnoskeHne CHII, NPHIIOKEHHBIX K TBEPAOMY | pacuéT CHI yNpyrocTH; H3ydeHHE yCTOHYINBOCTH TBEPAOTO TEa,
termy. LleHTp TsbkecTm Tema. YCnoBHSL paBHOBECHS TBEPAOTO Tela. | MMEIOIIETO IUIOMIAAb OTOPHI. Pemenne pacu€THBIX 3a1a4 C IBHO
YcroitunBoe, HeyCTOHUNBOE, Oe3pa3InuHOe paBHOBECHE. 3aJIaHHOI 1 HEsIBHO 3aJJaHHON (U3NYECKONH MOJEINBIO C
TexHHUYecKUe yCTPOWCTBA M TEXHOJIOTUUECKHE TIPOLECChl: KPOHINTEHH, | HCHOJIb30BaHUEM OCHOBHBIX 3aKOHOB M ()OPMYJI CTATHKH.
CTPOUTENBHBIN KpaH, peleTyaThle KOHCTPYKIINH. Pelenne ka4ecTBEHHBIX 33/1a4, TPEOYIOIINX IPUMEHEHUs 3HAHUH
JeMoHcTpanuu. 10 CTaTHKE.
VYcnosust paBHOBecus. Bunbl paBHOBeCHs. OO0BsCHEHHE YCTPOMCTBA U MPUHIUIIOB 1eHCTBUS KPOHIITEITHA,
CTPOUTENBHOTO KpaHa, peéT4aThiX KOHCTpYKIUi. OnpeneneHue
YCIIOBUH NPUMEHUMOCTH MoJIeNied GU3HMIECKUX Tel: aOCOIIOTHO
TBEPIIOE TEIIO.
BemmonHeHne y4eOHBIX 3aJaHUI Ha aHAIIN3 MEXaHWIECKUX
MPOLIECCOB (SBJICHUI) C NCTIOJIb30BAHUEM OCHOBHBIX ITOJIOKESHUH 1
3aKOHOB CTATHKH: yCIIOBHSA PaBHOBECHS TBEPOTO Tesa
JlabopaTopHbIe 3aHATHS
8. HccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO Tesla, MMEIOIIEro OCh
BpaIlICHHS.
KoncTpynpoBanne KpOHIITEHHOB M PacyeT CHJI YIPYTOCTH.
W3yueHne ycToOH4MBOCTH TBEPAOTO TeJa, MMEIOMIETO TUIONIA b OTIOPHI.
2.4 | 3akoubl coxpanenust |4/2/2 | Ypok
B MEXaHUKE. 9. VMIyJIbC MAaTEPUAIIBHOM TOUKH, CUCTEMBI MATEpHAIIBHBIX TOUeK. [enTp | [IpoBe/ieHre KOCBEHHBIX M3MEPEHMUI UMITYJIbCa TENa,
Macc CHCTEMBI MaTepHaJbHBIX TOYEK. TeopeMa O IBIDKEHWH IEHTpA | KHHETHYECKOW M MOTEHIUAIBHOW SHEPTHHU TeJa, MOIHOCTH CHIIBI;
Macc. ViMiysbe CuiIbl 1 I3MEHEHHE UMITYJIbca TeNa. 3aKOH COXPAHeHHs | POBE/ICHHE OTBITOB 10 IPOBEPKE IPEIUIOKEHHON TUITOTE3bl PH
uMIyibca. PeakTuBHOe aBrkeHHe. MOMEHT UMITyJIbCa MAaTEpHAIBHON | M3YYEHHH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBI)KEHHS U
tTouku. [IpeacraBieHne O COXpaHEHMHM MOMEHTa WMITyJbca B | B3auMojeicTBus Ten. OnpeneneHne abCOMOTHBIX U
HEHTPAIBHBIX TOJISX. OTHOCHTEJILHBIX TIOTPELIHOCTEH N3MEPEHUH (DH3HYECKNX BEJINUHH.
10. PaGoTa CHIIbI HA MaOM 1 Ha KOHeYHOM Nepemerenn. Ipapuueckoe | OUCHKA Ipanyll norpemnocteii. [Iposeienye SkenepumMenta no

npencraBieHne paboTel cuibl. MomHocTh cuibl.  KuHetnueckas
SHEPTrUs MaTepuanbHON TOUkU. Teopema 00 M3MEHEHHH KHHETUIECKOM
SHEPruu MaTepuanbHON TOYKU. [loTeHIuanbHble U HENOTEeHLIUAIbHbIE
cunbl. [loreHuuanbHass »Heprusi. IloTeHUManbHAsE SHEPrUsl YNPYyro
ne(pOpPMHPOBaHHON TNpYyXHUHBI. [loTeHIManbHAs DJHEPrus TeiIa B

CPaBHEHMIO U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHUJIBL,
W3MEHEHHS OTCHIMAIBHON YHEPT U TPY>KUHBI C pabOTOM CHITBI
TpEHUSL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIPYIOM
B3aMMO/ICHICTBHM, COXPAaHEHHS SHEPTUH TIPH CBOOOTHOM IaACHUH.
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OJTHOPOJHOM TpaBUTAIMOHHOM TToJie. [loTeHIanbHast SHEPTHsl Tena B
TPaBUTAIIMOHHOM IIOJIE OJHOPOTHOTO IIapa (BHYTPH W BHE Iapa).
Bropas xocMudeckast cKopocTb. TpeThst kocMudeckas cKkopocTs. CBs3b
paboTHI HENOTEHIHANBHBIX CHJI C U3MEHEHHEM MEXaHUIECKOI SHeprun
CHCTEMBI TeJl. 3aKOH COXpaHEeHUSI MEXaHWYeCKOH PHepruu. YIpyrue u
HEyNnpyrue CTOJKHOBEHMs. YpaBHeHHEe bepHymnu 1 uaeanbHOM
JKUKOCTU KaK CIIEICTBHE 3aKOHA COXPAHEHHUSI MEXaHUYECKOM SHEPTUU.
TexHuyeckue yCTpOHUCTBAa M TEXHOJOTHUECKHE MPOLIECCHI: TBHKEHUE
pakeT, BOJOMET, KOIEp, MPYKUHHBIA MUCTOJICT, THPOCKOI, (PUTypHOE
KaTaHHE Ha KOHbKaX.

JeMmoHcTpanuu.

3aKoH coXpaHEHHs HMIylbca. PeakTuBHOe nBIDKeHHe. M3mepenue
MOIITHOCTH CHIIBL. VI3MeHEeHre SHepTHH Tella IIPH COBEPIICHUN paOOTHI.
B3auMHble npeBpallleHUusT KUHETUYECKON W MOTEHLUHAIbHOW SHEpruit
TIpY ACHCTBUH HA TEJIO CHUJIBI TSDKECTH M CHITH yipyroctu. CoxpaHeHHe
SHEPTHUU IPU CBOOOTHOM ITaICHUN.

OnpenerneHre pabOThI CHUITBI TPEHUS TIPU ABMKCHHUHU TeJa 10
HaKJIOHHOM TIJIOCKOCTH.

Habnronenune n 00bsICHEHIE PEaKTUBHOTO JIBHKCHHUS.

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

PerieHue kauecTBEHHBIX 3a/1a4, TPEOYIOIIUX MPUMEHCHHS 3HAHUMA
110 MEXaHHUKE.

OO0OBsCHCHHE TIPUHIIUIIOB CHCTBUSA BOJOMETA, KOTIEpa,
MPY>KUHHOTO THCTOJIeTa, TUpockomna. OObICHEHHE TBIKCHHUS
pakeT, GUTrypHOro KaTaHus Ha KOHbKaX. ONpeeiecHue yCIOBHIA
MIPUMEHIUMOCTH MoJieliell GU3HIECKHX Tel U IPOIEeCCOB (SBICHUH):
a0COITIOTHO yIIPYyroe U abCOMOTHO HEYIPYTroe CTOIKHOBEHHS.
BrimotHeHe yueOHBIX 3aIaHUI HA aHATH3 MEXaHUIeCKAX
TIPOIIECCOB (SBJICHUI) C HCIIOIB30BAaHUEM 3aKOHOB COXPAHCHUS B
MeXaHHUKe: 3aKOHBI COXPaHCHHUS UMITYJIbCA 1 MEXaHUIECKOH
SHEPTUH, CBA3b PaOOTHI CHIIBI C U3MEHEHHEM MEXaHUIECKOM
SHEPTUH Tena.

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

HpaKTI/I‘ICCKI/Ie 3aHATHA

11.

CpaBHEHHE U3MEHEHNUS HIMITYJIbCA TEJa C UMITYJICOM cHibl. CpaBHEHUE
M3MEHEHHs] TOTEHIMAIBHON JHEPruu MpPYXUHbI ¢ paboTOW CHIIBI
TpEHMUSL.

JlabopaTopHbIe 3aHATHS

12.

H3mMmepenne uMiybca Tena o TOpMO3HOMY ITyTH.

W3mepenne cubl TSATH, CKOPOCTH MOJIEITH 3JIEKTPOMOOMIISI H MOLITHOCTH
CHJIBI TATH.

HccnenoBanue cOXpaHEHUsI UMITYJIbCaA IIPU YIPYTOM B3aUMOJECICTBUM.
W3MmepeHue KHUHETUYECKOW 3HEPIUU Tejda II0 TOPMO3HOMY IIyTH.
Onpenenenne pabOThI CUIIBI TPEHUS IIPHU JBIDKEHHUH TeJa 110 HAKJIOHHOM
TUIOCKOCTH.

Pa3n

e 3. MoaekyasipHasi u3uKa u

TEPMOAUNHAMHUKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KWHETHYECKOM
TEOpUU

6/2

Ypox

13.

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

[IpoBenenue n3mMepeHuit mapamMeTpoB rasa, MpoBeAcHUE
HCCIICIOBAaHUN 3aBUCUMOCTEH (PU3NIECKUX BEIHMYUH U OIBITOB IO
MIPOBEPKE MPEJI0KEHHON TUIIOTE3bI IPU U3YYEHUH YCTAHOBICHUS
TEIIOBOI'O PABHOBECHSI M U30IIPOLIECCOB B raszax.

OnpenencHre aOCOMIOTHBIX M OTHOCHTEJBHBIX TOTPEITHOCTEH
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BEIllECTBA HAa OCHOBE 3THX Mojeine. Macca W pasMepbl MOJEKYI
(aromoB). Konmnuectro Bemmectsa. [ToctostHaas ABoraapo.
TexHIMUECKHE YCTPOICTBA U TEXHOJIOTHIECKUE MPOIECCHI: TEPMOMETP,
OGapoMeTp, oTydeHe HaHOMaTEePHAJIOB.

JemoncTpanuu.

MOI[GJII/I JABUXKCHUA HacCTull BCIICCTBA. MOI[CJIB
6pOYHOBCKOFO ABUXXCHUA. BI/I,I[eOpOJ'II/IK C 3alIuMChIO
peabHOTO  OpoyHOBCKOTO  aBrkeHus.  Juddysus
JKAJKOCTEMN.

14. lkana temneparyp Llenscus. Mopens wuneampbHOro rasa B
MOJIEKYJISIPHO-KMHETHYECKOM TEOpHU: YaCTHIBI ra3a JABHIKYTCS
Xa0TUYECKU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

TexHIUUECKHE YCTPOICTBA U TEXHOJIOTHIECKUE MPOIECCHI: TEPMOMETD,
OapoMeTp, oTydeHIe HaHOMAaTEePHAJIOB.
Jemonctpanuu.
Mopgens onbita Ll tepHa. [IpuTskeHne MoJIEKyI.
15. VYpaBuenune MenaeneeBa-Kianeiipona. AOconoTHas TemrepaTrypa

(mkana temnepatryp KensBuna). 3akon JlampTona. M3omporneccsl B
H/IeaJbHOM ra3e ¢ IOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ paduueckoe
MpPEJCTAaBJICHUE U30IPOIIECCOB: H30TepMa, M30Xxopa, u3obapa. Ces3b
MEXIy  JaBJ€HMEM UM  CpedHell  KMHETHYEeCKOHM  SHeprueit
MOCTYNATETFHOTO TEIUIOBOTO JBIDKEHUS MOJEKYJ HICalbHOrO rasa
(ocHOBHOE ypaBHCHHE MOJICKYIISIPHO-KHHETHYECKON TEOpHUH
HJI€AJIBHOTO rasa). CBs3b a0CoII0THOMI TeMIepaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEH KUHETHYECKOW 3HEeprueit
MOCTYTATEFHOTO TEIIOBOTO JBIDKEHHUS €€ YACTHII.

TexHUUECKHE YCTPOHCTBA H TEXHOJIOTHIECKUE MPOIECCHI: TEPMOMETP,
GapomeTp, oaydeHe HAHOMATEPUAIIOB.

JeMoHcTpanuu.

Mopenu KpucCTaITUYECKHX pemieTok. HaOmonenue W ucciaenoBaHue
M30MPOIECCOB.

n3MepeHuil pusnueckux BenuaruH. OeHKa rpaHMIl TOTPEIIHOCTEH.
OKcnepuMeHTaNbHast IPOBEPKA YPABHEHMS COCTOSHUSI HACAIBHOTO
ra3a. Msyuenue moeneii: ABMKEHHS YacTHLL BELLECTBA,
O6poyHOBCKOTO ABMXKEHUS, onbITa IlITepHa, KpHCTAITHYECKUX
pEeETOK.

Pewenne pacuéTHbIX 3aa4 ¢ IBHO 3a1aHHOM U HESBHO
3a7aHHOI (PU3UUECKOI MOJIETIBIO C MCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOB ¥ (pOPMYI MOJNEKYISIpHOH Gm3uku. Pemrenue
Ka4eCTBEHHBIX 3a/1a4, TPEOYIOIIIX MPUMEHEHHS 3HaHUI 110
MOJIEKYJISIpHOH (usuke.

OOBsicHEeHHE yCTpOIicTBa U MPUHIMIIA IEHCTBHUS TEPMOMETDA,
O6apomerpa. OOBsICHEHIE TOTYICHNS HAHOMATEPHUATIOB.
OnpezencHue yCIOBUI IPUMEHUMOCTH MOJIeNIeH (PU3HYSCKUX Tel
U TIPOLIECCOB (SIBICHUN): MOAENeH Ta3a, >KUAKOCTH U TBEPIOTO
(KpUCTaINTMYIECKOT0) Tela, UIeaTbHOTO Ta3a.

BemmonHeHne y4eOHBIX 3aJaHNI Ha aHAIN3 TETUIOBBIX MPOLIECCOB
(sBnEHUi) ¢ UCHoOIB30BaHNEM OCHOBHBIX MojioxkeHuit MKT n
3aKOHOB MOJICKYJISIpPHON (PU3MKHU: CBSA3b JAaBJICHHS UICATBLHOTO ra3a
CO CpeaHEN KMHETUYECKOU SHEPrUeil TEMI0BOr0 ABUXKECHUS U
KOHIIEHTpAIEeH ero MOJIEKYJI, CBsI3b TEMIIEpaTyphl BEIIECTBA CO
CpeHE! KHHETUYECKOM 3HEPrUuel TEIIOBOT0 ABUKEHUS €TI0
YJaCTHII, CBA3b AABJICHUA UACATBHOTO ra3a ¢ KOHIIEHTpaIuen
MOJIEKYJI M €TO TeMIepaTypoH, ypaBHeHHe MeH eneeBa—
Krnaneitpona

JlaGopaTopHbIe 3aHATHSA

16.

HccnenoBanue npolecca yCTaHOBIEHUSI TEIJIOBOIO PABHOBECUS IIPU
TEMII000MEHe MEX Ty TOpsiueit M XOJIOTHOM BOJIOM.

WzyueHne n3oTepMuUuecKoro npomuecca (peKOMEHI0BaHO
UCIIOJIb30BaHKE U(PPOBO Ja00paTOPHN).

M3ydenne n30XopHOTO Ipoliecca.

N3ydenune n3obapHOTO IMporecca.

IIpoBepka ypaBHEHHS COCTOSHUSI.
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3.2

TepMmoanHamuka.
TemmoBric MalTUHEL.

4/2

Ypoxk

17. Tepmonunamuueckas (T/) cucrema. 3anaHue BHeUIHUX ycnoBuil qis | V3MepeHue yaenbHOHN TEIUIOEMKOCTH Pa3HBIX BEIECTB, UX
TEPMOJAUHAMMYECKON CUCTEMBI. BHEIIHNE ¥ BHYTPEHHHE NMApaMETPhL. | cpaBHEHHE, MPOBEAECHHE UCCIEN0BAHUIM 3aBUCUMOCTEH
HapaMeTpLI TepMOL[HHaMI/I'{eCKOﬁ CHUCTEMbl KaK CpE€AHUEC 3HAUYCHUA (1)I/I3I/IlIeCKI/IX BEJIUYHUH U OIIBITOB I10 MIPOBEPKE HpCZ[HO)KeHHOﬁ
BCITHYHH, ONIUCHIBAIOLIMX €€ COCTOSHUE HA MUKPOCKOTIHYECKOM YPOBHE. | ryrioTesl Py H3yYeHHH MPOLECCOB TEIIOOOMEHA 1 aMaGaTHOro
HyneBoe Hauano TEPMOMHAMHUKH. CaMmomnpou3BosIbHas peraKcanus npotecca. ONpeiescHIe aGCOMOTHBIX M OTHOCHTEBHBIX
TEPMOIMHAMHYECKOH CHCTEMBI K TEIUIOBOMY PaBHOBECHIO. Monens | OTpeIHOCTel M3MepenHil pu3ndeckx enmamn. ONeHKa TPAHHIL
UZEaTbHOIO Ta3a B TEPMOJUHAMUKE - CHCTEMA YPABHEHUI: ypaBHEHUE S V3vaCHIe B3ANMOCES3H SHEDIHM
MengeneeBa-Knaneilposa 1 BbIpakeHHE Uil BHYTPEHHEW SHEPruu. TTOTPEIHOCTEH. ¥I3YH N P
Ycnosust IPUMEHUMOCTH 3TOM MOJENHN: HU3Kasi KOHIEHTPALUS YaCTHIL, Me)KMOHeKvyMpHOFO B3AUMOMICHCTBHA 1 TeMl}epaTprI KHICHHA
BBICOKHE TeMIIepaTyphl. Bbipakemme Ui BHyTpemmeil smeprum | “KHAKOCTEH. Wzyuenue TfHJ'IOBLIX JIBUTaTeNel C UCIOIb30BaHUEM
OTHOATOMHOTO HIeabHOTO ra3a. Kpasucratiuueckue U HecTatuueckue | KOMIBIOTCPHBIX MOACTICH.
mponecchl. DNeMeHTapHas paboTa B TepMOAMHaMuKe. Brruncienme | MccrnenoBanue pasHbix CI0CO60B M3MCHEHNUS BHYTPCHHEH
paboTsl 1o rpaduKy mporecca Ha pV-guarpamme. Temnonepenaya kak | SHEPruu. PenieHne pacy€THBIX 3a/1a4 € ABHO 3a/[aHHOM U HESIBHO
crnoco® M3MEHEHHs BHYTPEHHEH OSHEPrUM TEPMOJMHAMUYECKON | 3aJaHHOM (PU3UYECKOH MOJENBIO
cucTeMbl 0e3 cosepiieHus paboTsl. KoHBekIus, TEMIONPOBOAHOCTD, | C MCIOIBb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYI MOJICKYJISIPHO#
H3JIy4YCHUC. KonuuectBo TemuioTel. TemnoeMKOCTh Tela. yI[eJ'IbHaH u (1)1431/11(1/1 1 TEPMOJUHAMHUKH.
MOJIpHas TEIJIOEMKOCTH BelIeCTBa. YpaBHeHHe Maiiepa. YenbHAs | PenreHne KaueCTBEHHBIX 33714, TPEOYIOMINX IPHMEHEHNs 3HAHMIT
TEIUIOTA CrOpPaHMs TOILIMBA. PacyeT KONMYeCTBa TEIUIOTHI IIPU | o MOJIEKYJIPHOH (PH3HKE M TePMOIUHAMIKE.
remonepeiate. [onsie 06 annadarHom nponecce. OObsicCHEeHHE YCTPOMCTBA U MPHUHIIMIIA JCUCTBHS XOJIOANIbHUKA,
TexHuueckue  ycTpoiicTBA M TEXHOJIOTMYECKHE  NPOLECCHI: .

N .. | KOHAMUIIMOHEPa, TU3eIbHOT0 U KapOIOpaTOPHOTo ABUTaTeNeH,

XOJIONWIBHHAK, KOHIULIMOHEp, JAW3ENBHBIA ¥  KapOIOpaTOpHBIN .
JBHUTATENM, TapoBas TypOWHA, MOJY4YEHHE CBEPXHU3KUX TEMIIEPaTyp, NapoBOi TypOHHEL
yTHUIN3alusg "TEMUIOBBIX" OTXOJOB C UCIHOJb30BAHUEM TEIUIOBOTO OObsicHeRMe MOMTyUeHHS CBEPXHU3KHX TEMIEPATYP, YTHIN3ALHH
HAcOCa, YTHIM3AIMA OHOOPTAHHYECKOro TOIUMBA Uil BhipaboTk | «TCTVIOBBIX» OTXOJIOB C MCTONB30BAHNEM TEILIOBOTO HacoCa,
"TEILIOBOH" 1 3JEKTPOIHEPIH. yTHIN3aMy OMOOPTaHWYECKOTO TOTUIMBA [ BBIPAOOTKH
JIeMOHCTpAIHH. «TEIUIOBOW» M DNIEKTPOIHEPTUH.
M3MeHeHHe TeMmmepaTypsl IIpH  aaMabaTHuecKoM —paclIMpeHHH. | BBINONHEeHHEe y4eOHbIX 3a/laHui Ha aHANK3 TEMIOBbIX NPOLECCOB
BozaymHoe oranBo. CpaBHEHHE YC/IBHBIX TEIUIOEMKOCTEH BeliecTB. | (SBJICHHI) C MCIIOIb30BaHHEM OCHOBHBIX nosioxeHnit MKT u
Crnioco0bl n3MEHEHNsI BHYTPEHHEH SHEprin 3aKOHOB MOJICKYJISPHON (PU3UKU ¥ TEPMOTUHAMUKH: TICPBBIA 3aKOH

18. Buytpennss sneprus. KosmuectBo TemnoTel M pabora kak Mepbl | TCPMOAMHAMMKH, 3aKOH COXPAHCHUS SHEPIHH B TEIIOBBIX

W3MEHCHHSI BHYTPCHHEH OSHEPrHH TEPMOIWHAMHYCCKOH CHCTEMBI.
Bropoii 3akoH TepMOJAMHAMHUKHU JJIsI PABHOBECHBIX MPOLECCOB: YEPE3
3aJJaHHOE PAaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKON CHCTEMBI
MPOXOIUT EIWHCTBEHHas anuabarta. AOCOJIOTHAas Temmeparypa.
Bropoit 3akoH TEepMOAMHAMHUKH JJii HEPAaBHOBECHBIX IPOIECCOB:
HEBO3MOXKHO TIepelnaTh TEIIOTy OT Oojiee XOJOJHOTO Tena K Oojee
Harperomy 6e3 kommeHcanuu (Kiaysmyc). Heo6paTiMocTs mpupoTHBIX
nponeccoB. MaxkcumansHoe 3Hadenne KIIJ[. Iluxn  Kapso.
DKOJIOTHYEeCKHE ACIEKTHl HCIIOJNB30BAHMS TCIUIOBBIX JIBUTATENCH.
TemmoBoe 3arpsi3HEHUE OKPYKAIOMICH CPEIbl.

npoueccax. McnonszoBanue [T-TexHonoruii mpu padote ¢
JTOTIOTHUTEIHHBIMA UCTOYHUKAMHU HH(POPMAIIUU TI0 TEMe, UX
KPUTUYECKHM aHaIU3 U OLEHKA JJOCTOBEPHOCTH.

AHamms u OILICHKa HOCJ’[C}ICTBI/Iﬁ HCIIOJIB30BAaHUA TCIIJIOBBIX
JIBUTATEJNIeH M TEIJIOBOTO 3arpsS3HEHMSI OKPYKAIOIIEH cpeibl C
MO3UIUH 3KOJIOTHYECKON O€30TMaCHOCTH; MPEACTABICHUH O
panuoOHAJIBHOM IIPHUPOIOIIOJIBE30BaHUN (B IIPpOLECCE MOATOTOBKH
COOOIICHU, BBITIOJTHEHUH IPYIIITOBBIX IPOCKTOB)
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TexHuueckue  yCTpOWCTBA M TEXHOJOTHYECKHE  IPOIECCHI:
XOJOAWIHHUK, KOHIWUIIMOHEp, IU3eNbHBIH H  KapOIOpaTOpHBII
IBUTATENN, apoBas TypOMHA, IOydYeHHE CBEPXHU3KHUX TEMIIEPATyp,
yTHam3anus "TEIDIOBBIX" OTXOJOB C HCIIOJNB30BAaHHEM TEIUIOBOTO
Hacoca, YTWJIM3AIUS OHOOPTaHHYECKOTO TOIUIMBA ISl BHIPAOOTKH
"TermoBoi" 1 3JIEKTPOIHEPTHUU.
JeMoHcTpanuu.

HccnenoBanue aauabaTHOTO —Tpolecca.
TETUIOBBIX JIBUTATENEH.

KOMHLKOTepHLIe MOACIN

JlabopaTopHBIE 3aHATHS

19. W3mepenne yaenpHOH TeIUIOEMKOCTH.
HccnenoBanue mpoiiecca OCTHIBAHUS BEIIECTBA.
HccnenoBanue aquabaTHOTrO IpoLecca.
H3y4yeHnue B3aMMOCBSI3H SHEPTHU MEXKMOJICKYIJIIPHOTO
B3aUMOJECHCTBUS U TEMIIEPATY Pl KUIICHUS KUJKOCTEH.
3.3 | ArperaTHsie 6/2/2 | Ypoxk
COCTOAHMA 20. IapooGpa3oBanue U KOHAcHcamus. Vicnapenue u kunenue. YaenbHas | HaGmomeHne CBOMCTB HACHIIEHHBIX HAPOB, MAIBIX Ac(h)OpMAaLIHii,
BemecTsa. PazoBbie TeroTa mapoobpasoBanus. HackllieHHbIE M HEHACHINIEHHBIE IAaphl. | IpoBeJeHHE KOCBEHHBIX H3MEPEHMIl yIeIbHOM TeIIOThI
HEPEXOIBL. KayecTBeHHAs 3aBMCMMOCTH IUJIOTHOCTH M JaBJEHHUS, HACBHIEHHOTO | iaBieHHs JIba, A6COMIOTHOM BIaXKHOCTH BO3LYXA,
napa OT TeMIlepaTyphbl, UX HE3aBHCUMOCTh OT 00beMa HACHIIIEHHOTO K03((PHLIEHTa I0BEPXHOCTHOTO HATSHKEHNUS, MOy it FOHra.
napa. 3aBUCUMOCTb TEMIEPATypbl KUIIEHHs OT JaBJICHUS B XKHUKOCTH. 3yuenHe 3aKOHOMEPHOCTEH HCTIAPEHHs U KHITEHUs KIIKOCTeH, B
BraxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJbHAS BIaYKHOCTb. TOM UHCITe KHIEHWs! TIH TIOHIKEHHOM JABICHHH, HATPEBAHNS U
TexHuyeckue yCTpOHCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KHUIKHE o
KpHCTATTEL, COBpEMEHHbIE MATEpUATH, IIAB/IeHNs KPHCTAILIMECKOrO BELIECTEE, KAUILIAPHBIX sBIeHNI,
JlemoHcTpatMu. cMmaunBaHus. [IpoBeieHre ONBITOB ¢ MBUTLHBIMH IIEHKAMU.
TennoBoe pacmmpenne. CBONCTBa HACHIMEHHBIX MapoB. Kunenue. HCCH_.eHOBaHHe MOZeIH HeHI’IOTOHVOBCKOH KHKOCTH. ljemeHHe
Kunenne 1TpM  HOHIKEHHOM  JaBIE€HHM. V3Mepenue  cuypl | PACHUCTHBIX 3a1at € ABHO 3a/IaHHON 1 HEABHO 3aTaHHOU
MOBEPXHOCTHOTO HATsDKeHUSA. OTMBITHI ¢ MBUIBHBIMHA — TUIGHKAMHU. (hM3HIECKOiT MOJIENIBIO C HCTIONB30BAHHEM OCHOBHBIX 3aKOHOB I
CmaunBanve. Kamumiapuble spieHus. MoJeqd HEHBIOTOHOBCKOH | POPMYII MONEKYIAPHON (GU3NKK M TEPMOMHAMUKH.
KHUIKOCTH. CIIOCOOBI M3MEPEHNS BIaXKHOCTH. Peurenne kayecTBEHHBIX 33124, TPEOYIOMINX TPUMEHEHHUS 3HAHUN
10 MOJIEKYJISIPHO (PU3UKE U TEPMOJIMHAMHUKE.
21, Kpucramnmueckue u amopdubie Tena. AHu3oTponus cBoiicTB | OObsCHEHHE OCHOBHBIX IPUHIUIIOB CTPOSHHS KUAKUX

KpucTtaioB. IlmaBieHume M KpUcTaIM3alMs. YAenbHas TemIoTa
miasienus. Cyomumanus. ledopmanuu TBepaoro tena. Pactsokenue u
cokatue. Chur. Moayne IOnra. Ilpenen ynpyrux nedopmanmii.
TemoBoe pacuMpeHue XHIKOCTEH W TBEpABIX Tel, 00bEeMHOE H
JMHEHHOE pacIIupeHre. AHIapMOHHU3M TEIUIOBBIX KOJIEOaHUH 4acTHIl
BEILlECTBA KaK IPHUYMHA TEIJIOBOTO paclIMpeHHs Tel (Ha KaYeCTBEHHOM

YPOBHe).

KPHUCTAJJIOB, IOJTY4YEHHUS COBPEMEHHBIX MaTepHuajoB. OnpeneneHue
YCIOBHH IPUMEHUMOCTH MoJelneil pU3ndecKux Te U IpoIeccoB
(sBrIeHMI): MOzeNeH rasa, >KUIKOCTH U TBEPJOTO
(KpuCTAINIMYECKOT0) Tela, H1ealbHOTro Tra3a.
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TexHu4yeckne yCTPOWCTBA W TEXHOJOTHYECKHUE TIPOIECCHI: KUIKHE
KPHUCTAJUIBI, COBPEMEHHBIE MaTepHAIBL.

JemoHcTpanuu.

HccrnenoBanne HarpeBaHU U IUIABICHUS KPUCTAIIMYECKOTO BEIECTBA.
Bunsr nedopmarnmii. HaGmronenne Mansix nedopmanuii.

22,

VYpaBHeHHe TemoBOoro Oamanca. [lOBEpXHOCTHOE  HATSHKCHUE.
KoaddunreHT NoBepXHOCTHOTO HaTsOKEeHUsS. KanmwuispHBIC sBICHUS.
JlaBiieHHe MOJ MCKPUBIIEHHOW IMOBEPXHOCTBIO JKUAKOCTH. Popmyna
Jlamnaca.

TexHuyeckue yCTpOHWCTBA M TEXHOJOTHYECKUE IPOLECCHI: KUIKHE
KpUCTAJIJIbl, COBPEMEHHBIE MaTEPUAIIBI.

JemoHcTpanuu.

OmnBITH ¢ MBUTFHBIMY TUTeHKaMu. CMaunBanne. KamisipHbie SBICHUS.
Mopnenn  HEHBIOTOHOBCKOW  JKHAKOCTH. CrmocoObl  HM3MEpeHus
BJIQXKHOCTH.

BrimonHeHne y4eOHbIX 3ajaHui Ha aHaJIU3 TEeTJIOBBIX IPOLIECCOB
(siBnIeHMIT) ¢ UCTIONB30BaHUEM OCHOBHBIX nostoxkeHnit MKT n
3aKOHOB MOJIEKYJISIPHON (PM3NKN M TEPMOJUHAMUKH: CBSI3b
JIaBJICHUS UJCaIbHOTO Ta3a C KOHIIEHTpaLueil MoJIeKy U ero
TeMIiepatypol, ypasHeHue Menzaeneesa—Knaneiipona, nepBoli
3aKOH TEPMOJUHAMHKH. PaboTa B rpynmax npu o0CyXIeHUH
BOIIPOCOB MEXKIIPEAMETHOTO XapakTepa (Hanpumep, o TeMe
«Termnoo0MeH B JKUBOM MPHUPOICH)

JlabopaTopHbIe 3aHATHS

23.

V3mepeHre ynenbHON TEIUIOTHI TUTaBJICHHS JbIa

W3mepeHre abCOMOTHOMN BIa)KHOCTH BO3yXa U OLCHKA MacChl IapoB B
TOMEIICHHUH.

W3mepenne koG uIEeHTa MOBEPXHOCTHOTO HATSKCHHS.

N3mepenue monyns FOwnra.

HccnenoBanue 3aBUCUMOCTH JedopMalud Pe3HHOBOro oOpasuna OT
MPUIOKEHHON K HEMY CHIIBL.

Paznen 4. DaekTpoanHaMuka.

4.1

DNeKTpuIecKoe
roJje.

8/2

Ypok

24,

DneKTpU3aLus TNl U €€ MPOosBICHUS. DJIeKTpUYecKuil 3apsia. [IBa Buaa
JNEKTPUUECKUX  3apsJoB. [TpoBoxHUKH, JIM3IIEKTPUKH u
MOJIYIPOBOJHUKUA. DJEMEHTAPHBIA JJIEKTPUUYECKUH 3apsia. 3akoH
COXpaHEHMs JJIEKTPUYECKOro 3apsja. BzamMoneicTBue 3apsiioB.
Toueunsle 3apsaabl. 3akoH Kynona. Qnekrpuueckoe nose. Ero neiicteue
Ha 3JIEKTPUUECKHUE 3apsabl.

TexHuyeckue  yCTpOHCTBA M TEXHOJOTMYECKHE  IIPOLECCHI:
3IIEKTPOCKOII, 3JIEKTPOMETP, IIEKTPOCTATUUECKAsl 3alINTa, 3a3EMIICHHE
AIEKTPOTIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne I'paada.
JemoHcTpauu.

YCTpoHCTBO ¥ IPUHLUN ASHCTBUS JIEKTPOMETPA. DIEKTPUIECKOE 110JIe
3apsDKEHHBIX IIAPUKOB. OJEKTPUYECKOE I0JIE€ JBYX 3apsKEHHBIX
TUTACTHH.

HpOBCZ[eHI/IG KOCBCHHBIX I/IBMCpeHI/Iﬁ 1 OIIBITOB IIO IPOBEPKE
Hpe,[[ﬂO)I(CHHOﬁ TUIIOTE3bI TPU U3YUCHUU BSaHMOHGﬁCTBHH
3apAKEHHBIX TCJI, 3apsaJia KOHACHCATOpa, HOCICA0BATCIbHOI'O
COCIMHCHU A KOHACHCATOPOB.

25.

HanpsoxerHnocts  anexTpudeckoro mons. [lpoOuerid 3apsia.  Jlnaum
HAIPSKEHHOCTH 3JIEKTPU4ecKoro mois. OXHOPOAHOE 3JIEKTPUIECKOe

Omnpenenerne abCOMIOTHBIX M OTHOCHTEIBHBIX HOTPEITHOCTEH
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none. [loTeHIMANBHOCTH 3IEKTPOCTATUYECKOTO TMOJs. Pa3HOCTh
MOTCHIMAJIOB W HampspkeHne. IloTeHnuanbHas 3HEprus 3apsiza B
3MeKTpocTaTHdeckoM mosne. [loTeHuan 3IeKTpOCTaTHIECKOro IO,
CBs3p HaNpsDKCHHOCTH TIOJII M PA3HOCTH IOTCHUIHMANOB UL
3JIEKTPOCTATHYECKOTO OIS (KaK OJTHOPOIHOTO, TAaK ¥ HEOAHOPOIHOTO).
TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE  IPOLECCHI:
3IEKTPOCKOII, MNEKTPOMETP, IJIEKTPOCTaTUIECKAs 3allUTa, 3a3eMJICHUE
3JEKTPOIIPUOOPOB, KOHAEHCATOPEI, TeHepaTop Ban ne 'paada.
JeMoHcTpanuu.

Monenp anexTpoctatuueckoro reneparopa (Bam ne I'paada).
IIpoBOHUKY B 3IEKTPHUUECKOM MOJ€e. DNEeKTpocTaThdYecKas 3aliura.

HU3MEPEHUI (PU3MUCCKUX BEIUIHH.
OreHKa TpaHUIl TOTPEITHOCTEH.

26. ITone Toueunoro 3apsna. [Toire paBHOMepHO 3apspkeHHOHN cdepsl. [lome | M3yuenne kapTHH THHANA HANPSHKEHHOCTH SIEKTPHYECKOTO OIS
pPaBHOMEpPHO 3apsDKEHHOTO0 Mo o0beMy miapa. [losie paBHOMEpPHO | TOYEYHOTO 3apsija, pABHOMEPHO 3apsHKEHHOU cepbl, paBHOMEPHO
3apsDKEHHOH ~ OCCKOHEYHOM  IUIOCKOCTH. Kaprtunel  nuHUMI | 3apspKeHHOTO 1Mo 00BEMY IIapa, paBHOMEPHO 3apsUKCHHON
Halps>KEHHOCTHU 3THUX noyei u OKBHUIIOTCHIIUAJIBHBIX HOBerHOCTeﬁ. 0ECKOHEYHOM IIOCKOCTH U OKBHUIIOTCHIUAJIbHBIX HOBerHOCTeﬁ.
IIpoBOTHUKHM B 3JIEKTPOCTATUYECKOM IIOJIe. YCJIOBHE paBHOBECHS
3apsAI0B. JaneKkTpuKu B 3JIEKTPOCTATUIECKOM ToJe.

JanexTpuueckas IPOHUIIAEMOCTD BEIIECTBA.

TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IIPOLIECCHI:
3NEKTPOCKOII, 3JIEKTPOMETP, 3JIEKTPOCTATUIECKas! 3al1Ta, 3a36MICHHE
3NEKTPOIIPUOOPOB, KOHAECHCATOPHI, reHepaTop Ban ne 'paada.
JemoncTpanuu.

IIpoBOHUKY B 3EKTPUUECKOM MOJIE.

27. ONEeKTPOEMKOCTh  KOHJEHcaTopa.  JJEKTPOEeMKOCTh  Iuiockoro | HaGimroneHue mpeBpaleHus 3Hepruy 3apsHDkeHHOT0 KOHGHCaTopa
KoHJeHcatopa.  [lapainenbHoe — coeiMHEHHE  KOHJCHCATOPOB. | B 9HEPTHUIO M3IyY€HMs CBETOIMOJIa, UCCIEIOBaHUE pa3psiia
IlocnenoBarensHOE  COEOMHEHHME  KOHAEHCATOPOB.  JIBMKEHHE | KOHAEHCATOpa dyepe3 pe3uctop. M3yueHne 3aBUCHMOCTH
3apsOKEHHOW YacTHIBl B OJHOPOJHOM  AJEKTPUYECKOM  TOJIE. | BIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUTOIAIN TUIACTHH,
Texuuueckue yCTpOﬁCTBa u TCXHOJIOTHYCCKHUEC IIPOUECCHI: pacCTossHUA MEXKIY HUMU U L[H3HCKTpH‘ICCKOﬁ MMPOHUITAEMOCTH.

AJIEKTPOCKOII, JIEKTPOMETP, MMEKTPOCTATHIECKas 3aIlUTa, 3a3eMIICHHE
3JIEKTPOIIPUOOPOB, KOHAEHCATOPEI, TeHepaTop Ban ne 'paacda.
TexHndeckue  yCTpPOWCTBA M TEXHOJOTWYECKHE  MPOLECCHI:
3JIEKTPOCKOII, 3JIEKTPOMETP, 3JIEKTPOCTATHIECKAs 3all1Ta, 3a3eMIICHHE
3JIEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paacda.
JemoncTpanuu.

YeTpolcTBO M JEHCTBUE KOHAEHCATOpa IMOCTOSHHOM U NEPEMEHHOMN
e€MKOCTH. 3aBHCHMOCTH 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT
IUTOIIAAN TUIACTUH, PACCTOSHHS MEXIY HUMH W JUIJICKTPHUUECKOU
MPOHUIAEMOCTH. OJHEPTUs 3JIEKTPHUECKOTO TONA  3apsHKEHHOTO
KOHJIeHCcaTopa. 3apsaKa 1 pa3psaaka KOHIEHCaTopa Yepes pe3ncTop.

Pemenue pacu€THbIX 3a7a4 ¢ SIBHO 3alaHHOM U HESBHO 3aJJaHHOU
(U3NIECKO MOJICIBIO C HCIIOTb30BAHAEM OCHOBHBIX 3aKOHOB U
(opMyIT NIEKTPOCTaTHKH. PellieHne KaueCTBeHHBIX 3a/1a4,
TpeOYIONIX TPUMEHEHUS 3HAHUH 10 SJIEKTPOCTATHKE.
OOBsCHEHHE YCTPOWCTBA M MIPHUHITHIIA SUCTBHS AIEKTPOCKOTIA,
ANIEKTPOMETpa, KOHIEHCATOPOB, TeHepaTopa Bax xe ['paada.
O0bsicHeHne PabOTHI NIEKTPOCTATUIESCKON 3alTUThI, 3a3EMJIICHHS
anekTponpruoopoB. OnpenesaeHne yCIOBUH MPUMEHUMOCTH
Moenel PU3NIECKUX TEN: TOUSUHBIN 3apsij, OTHOPOIHOE
ANEKTPUYECKOE TI0JIE.

BrimonHeHne yueOHbIX 3a1aHUI Ha aHAJIN3 AIEKTPHYECKIX
MIPOIIECCOB (SIBJIEHUI) C UCTIOIH30BAHUEM OCHOBHBIX MOJIOKESHHUH 1
3aKOHOB JICKTPOJAMHAMUKH: 3aKOH COXPAHEHUS YJICKTPUIECKOTO
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3apsana, 3akoH KynoHa, OTeHIMaIbHOCTD 3JIEKTPOCTaTHIECKOTO
TOJIS1, IPMHIIMI CYNEPIIO3UIIMHU IICKTPUISCKHX TTOJICH.
Hcnonp3oBanue | T-TexHOMOTHIA IPH pabOTE ¢ JOTOTHATEIEHBIMA
MCTOYHUKAaMH HHPOPMALUH 110 TEME, HX KPUTHISCKHI aHaIN3 U
OLICHKa JOCTOBEPHOCTH

JlabopaTopHbIe 3aHATHS

28. OreHKa CHIT B3aUMOJICHCTBUS 3apsHKCHHBIX TEI.
HabmroneHne npeBpaiieHns 3HEPT U 3apsDKCHHOTO KOHAGHCATOPa B
9HEPTHUIO U3ITYYEHHs CBETOHO/A.
W3yueHne npoTekaHus TOKa B LENH, COJCPIKaIlei KOHAEHCATOP.
Pacnipenenenne pa3HOCTH OTEHINAIOB (HAIPSKEHUS ) TIPH
MOCJIE/IOBATENILHOM COSAMHEHUH KOHICHCATOPOB.
HccnenoBanue paspsiia KOHASHCATOpa Yyepe3 Pe3ucTop.
4.2 | IlocTostHHBIH 8/412 | Ypoxk
SMCKTPHACCKIH TOK. 29. Cuna Toka. [TocTosiHHBIN TOK. Y CIIOBUS CYIIECTBOBAHUS MOCTOSIHHOTO | [IpoBeeHHe NpsIMBIX H3MEPEHHH CUITBI TOKA M HATIPSIKEHHS,
Toxn B pasmTHEX anekTpuyeckoro Toka. Mcrounuku toka. Hanpsbxkenue U u O/1C. 3akoH | KOCBEHHBIX U3MEPEHUN yaeabHOro conpoTusieHus, DAC u
cpenax. . Owma a71s yJacTKa LeTH. BHYTPEHHETO COIPOTHBIICHHUS HCTOYHNKA TOKA, TPOBEIICHNE
OINEKTPHeCKHit TexHnYecKHe yCTpOHCTBa M TEXHOJIOTUYECKHE MTPOIIECCHI: aMIIepPMETp, | HMCCICAOBAHUH 3aBUCHMOCTEH (PM3NIECKUX BEIMYMH U ONBITOB 110
TOK. YCIoBUA BOJIBTMETP, PEOCTAT, CIETIHK IICKTPUIESCKON SHEPTHH. MPOBEPKE NPEAT0KEHHON TUIIOTE3bI IIPU U3YUCHHUH LeTeH
CYMECTBOBAHNA JeMoHCTpanum. MOCTOSTHHOTO TOKA.
SJIEKTPHHCCKOTO 3aBUCHMOCTh CONPOTHUBIICHHS NWIMHIPUYECKUX TPOBOIHUKOB OT | PeleHne kauecTBEHHBIX 3a/a4, TPEOYIOMNX MPUMEHEHHS 3HAHNH
Toka. Hcrounnkn JUTHHBI, TUIOIIA/M OMIEPEYHOT0 CEYEHNs U MaTepHana. ¥ 3aKOHOB TIOCTOSIHHOTO TOKA.
Toka. Cuna ToKa. OOBsACHEeHHE YCTPOICTBA U IPHUHITUIIA AEHCTBUS aMIIEpMeTpa,
IlocTOAHHBIA TOK. BOJIbTMETPA, PEOCTaTa, CUETYMKA IIEKTPHUIECKON IHEPTHH.
30. DJIeKTpUYECKOe  COINPOTHBIIEHHE. 3aBUCHMOCTH  CONPOTHBIICHUS
OJTHOPOJTHOTO TPOBOJHMKA OT €r0 JJIMHBI W IUIOMIAAH IONEPEedHOTo
CEeUeHHsI.
TexHn4eckre ycTpoicTBa M TEXHOJIOTHUECKHE MPOLECCHl: aMIepMETD,
BOJIbTMETP, PEOCTAT, CYETUHK JIEKTPUIESCKON SHEPTHH.
JemoncTpanuu.
3aBUCHMOCTh CONPOTHUBIICHHS LWJIMHJIPUYECKUX IPOBOAHUKOB OT
JUIMHBI, TUIOIIaN TIONIEPEYHOT0 CEUSHHUS U MaTepHuara.
31. YaenpHOE  COMPOTHBIGHME BemiecTBa Pacuer  pasBerBieHHBIX | OmpeneneHne aGCOMIOTHBIX M OTHOCHTENBHBIX IMTOTPEITHOCTEH
anexTpuueckux nenei. [Ipasuna Kupxroda. u3MepeHnii pu3ndeckux BenuunH. OLeHKa IPaHul] OIPENHOCTEMN.
Ipodeccuonanrno OpPHCHTHPOBAHHOC cojepkaHue: | []3yyerne KOPOTKOTO 3aMBIKAHHS TATbBAHIMYECKOTO 3JIEMEHTA
[ocnenoparenbHoe,  TapaienbHOE,  CMENIAHHOE  COEJMHEHHE | jiepka BHYTPEHHETO CONPOTHBICHNS. PeleHIe pacuSTHBIX 3724
TIPOBOJIHUKOB. C IBHO 3a[JaHHOM M HEABHO 3aJaHHOM (U3MYECKONH MOJENBIO C

Texunueckue YCTpOﬁCTBa 1 TEXHOJIOTUYCCKHUE MPOLECChl: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUCTUUK BHCKT'queCKOﬁ OHEPIUH.

HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB 1 (bOpMyJ'I IOCTOAHHOT'O
TOKa.

46




JemoHcTpauu.
HccrnenoBanme 3aBHCHMOCTH CHJIBI TOKa OT COTNPOTHBICHUS TIPH
MOCTOSTHHOM HAaIpsKEHUH.

32.

Pabora snextpuueckoro Toka. 3akoH JDxoyis-Jlenna. MormHOCT
3IEKTPUUECKOTrO TOKA.

TexHnueckue ycTpoicTBa U TEXHOJOTHUYECKUE MPOLIECCHI: aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUHUK IIEKTPUUECKON IHEPTUU.
JeMoHcTpanuu.

IIpsimoe m3mepenne OJIC. KopoTkoe 3amblkaHUE TaIbBaHUYECKOTO
JJIEMEHTa W OIEHKa BHYTPEHHEro compotusieHus. CrocoOs
COEIMHEHM HCTOYHUKOB Toka, DJ]C Oarapeii.

Brinonnenue y‘Ie6HLIX 3aJlaHUM Ha aHaJIN3 QJICKTPHUUICCKUX

MPOIIECCOB (SBJICHUI) C HCIIOIB30BAHUEM OCHOBHBIX MOJIOKEHHH U
3aKOHOB JJIEKTPOJIMHAMUKHU: 3aKOHBI OMa JIJIs y4acTKa Leny U AJs

3aMKHYTOH 3JI€KTPUYECKOH Lieny, 3akoH Jkoyisa—JleHua.

33.

TemuoBasi MOIITHOCTD, BhIAENsgeMast Ha pesuctope. IC u BHyTpeHHEee
COTIPOTHBIICHHE HCTOYHUKA TOKa. 3akoH OMa A1 MOJTHOM (3aMKHYTOH)
SNEKTPUUYECKONH Ienu. MOIIHOCTh MCTOYHMKa Toka. KopoTkoe
3aMbIkaHue. KoHeHcaTop B 1€y MOCTOSHHOTO TOKA.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHUYECKUE NIPOLIECCh: aMIIEPMETD,
BOJIBTMETP, PEOCTAaT, CYCTUHUK IIEKTPUUECKON IHEPTHH.
JemoncTpanuu.

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

Pabora B rpynmax mpu 00CyXICHHH BOIIPOCOB MEXKIPEIMETHOTO

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

[IpakTrueckue 3aHATHU

34.

Uccnenoranue Pa3HOCTU NOTCHIHAIOB MCKAY MOJIIOCaAaMU UCTOYHHKA
TOKa OT CHUJIbI TOKA B LICTIN.

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

JlabopaTopHbIe 3aHATHS

35.

YBenuueHue npesena u3MepeHus amnepmeTpa (BOJIbTMETPA).
N3mepenue D/]C 1 BHyTpEHHETO CONIPOTUBIICHNS NCTOUYHUKA TOKA.
Hccnenosanue 3aBucumoctr IJ[C raibBaHUYECKOTO JIEMEHTA OT
BpEMEHU MPHU KOPOTKOM 3aMbIKAHHU.

36.

VccnenoBanne CMEUIaHHOTO COSTUHEHUS PE3UCTOPOB.

M3mepeHne yaenpHOTO COPOTHBICHUS IPOBOAHNUKOB.
IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/IEP/KAHHUE: HCCIEIOBAHUE
3aBHCUMOCTH CHJIBI TOKA OT HATPSDKCHUS JIJIsl TAMITHI HAKaTHBaHUS.

4.3

Toxu B pa3In4yHbIX
cpenax.

6/2/2

Ypox

37.

OneKTpuYecKass NMPOBOJUMOCTh PAa3NUYHBIX BEHIECTB. OJIEKTPOHHAS
MPOBOIMMOCTh TBEPABIX METAJIOB. 3aBHCHMOCTH CONPOTHUBICHUS
METaJUIOB OT TeMIepaTypbl. CBepXIIPOBOIUMOCTD.

IIpoBeneHue KOCBEHHBIX U3MEPEHUH U UCCIIEN0BaHUI

3aBHCUMOCTEH MeX Ty HU3NIECKUMHU BETMYHHAMHE TP U3y4CHUH
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OnexTpudecknii TOK B BakyyMme. CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
IomynpoBomaukn. CoOcTBeHHass W THpPUMECHas MPOBOANMOCTH
nomynpoBogHuKoB. CBoiicTBa p-N-mepexona. IlomympoBOAHUKOBBIE

TpHUOOPEIL.

TexHuyeckue  yCTpOHCTBA M NIPAKTHUYECKOE  NPUMEHEHUE:
ra3opaspsiIHbIc JIaMIIbI, JJIEKTPOHHO-ITydeBast TpyOKa,
MOJYIIPOBOJHUKOBBIE  TIPHOOPHI:  AMOJ, TpaH3UcTop, (oToxuoxn,

CBETOMOJI, TaJlbBaHUKA, PAQUHUPOBAHUE MEU, BBITUIABKA AITFOMUHHUS,
9JIEKTPOHHAs! MUKPOCKOTIHSL.

JeMmoHcTpanuu.

3aBUCUMOCTD COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIPOLIECCOB MPOTEKAHMSI SJEKTPUUECKOT0 TOKA B METaJlIaxX,
ANIEKTPONIUTAX ¥ MONYNPOBOAHMKAX. Ompenenenne aOCOMIOTHRIX U
OTHOCHTEIILHBIX MOTPEITHOCTEH U3MEPEHUI (HU3NICCKUX BEITHMYNH.
Orenka rpanuil norperraocteil. Habmoaenue 3iaekTponusa,
W3yUYeHHE U 00BSICHEHNE IPOBOIMMOCTH ICKTPOIUTOB,
JKCIIEPUMEHTAIbHOE U3YUEHHE 3aKOHOB AIeKTposinza Papanes.
CHsTHE BOJIBT-aMIIEPHON XapaKTePUCTUKH AUO/A.

CpaBHEHHE IPOBOANMOCTH METAIIIIOB U ITOJIYIIPOBOTHUKOB.
W3ydenue nckpoBoro paspsaa U NpoBOAMMOCTH Bo3yXa. Pemienue
pacu€THBIX 3a7a4 ¢ SIBHO 3a1aHHOM U HESBHO 3aJJaHHOU
(br3UYEeCKOi MOENBIO C UCIIOJIb30BAHHEM 3aKOHOMEPHOCTEH

38. DIIEKTPOUTAYECKAS TUCCOIHAIHS. DIIEKTPOITH3. 3akoHbl Papases it | HOCTOSHHOIO TOKA B Pa3JIMYHBIX cpejlax. Pelenne kauecTBEHHBIX
INEKTPOIIH3A. 3a7a4, TPEOYIONUX IPUMEHEHHUS 3aKOHOMEPHOCTEH MOCTOSHHOTO
TexHuYeCKHEe  yCTPOWCTBA W MPAKTUYECKOE  MPHUMEHEHHE: | TOKA B Pa3JIMYHBIX CPEHax.
ra3opaspsiIHbIe JIAMIIBI, 3JIEKTPOHHO-JTy4eBast TpyOKa, | OOBACHEHHE yCTPOHCTBA ¥ NPUHIMIIA ACHCTBUSA ra30pa3psIHbIX
HOJNYNPOBOJHUKOBEIE  MPUOOPBL:  IHOJ, TPAH3UCTOP, (OTOAUOJ, | JaMII, MIEKTPOHHO-IIY4eBOIl TPyOKH, MOIYIIPOBOJHUKOBBIX
CBETOMO, TalbBaHKWKa, paQUHUPOBAHUE ME/M, BHIIUIABKA AOMUHHMs, | IPHOOPOB: 1HMOAA, TPAaH3UCTOPA, (POTOAUOAA, CBETOAUOA.
3JIEKTPOHHAST MUKPOCKOTIHUS. OOBsCHEHHE CYTH MPOIECCOB:

JlemoHcTpanuu. rabBaHUKH, paUHUPOBAHUS MEIH, BEITUIABKU AJTFOMITHHUSA,
ITpoBOIUMOCTB 3JIEKTPOIUTOB. 3aKOHBI AeKTposin3a dapasest. AIEKTPOHHOH MUKPOCKOIIHA
39. CaMOCTOSITeNIbHBIIT U HECaMOCTOSTENbHBIN pa3psa. PaznuyHbie THIBI

caMOCTOsTeNbHOTO pa3psiaa. Monnus. [lnazma

TexHndeckue  ycTpOWCTBA M TNPAKTHUECKOE  NPHMEHEHHE:
ra3opaspsiiHble JIaMIIbI, JIEKTPOHHO-ITy4YeBast TpyOKa,
MOJYIIPOBOJHUKOBBIE  TIPUOOPHI:  IWOA, TpPaH3HCTOp, (OTOAMO,

CBETOANO/, I'aJIbBaHUKA, pa(l)I/IHI/IPOBaHI/Ie MC/H, BhIIIJIaBKa aJIIOMUHUA,
QJICKTPOHHAsI MUKPOCKOIHSA.

JeMmoHcTpanuu.
UckpoBoii  paspsnq ©  mpoBoaAMMOCTh  Bo3ayxa. CpaBHeHue
MPOBOAVMOCTH METAJUIOB U TOJYNPOBOJHUKOB. OIHOCTOPOHHSIS

MMpOBOAUMOCTDE AHUOJa.

HpaKTI/I‘IGCKI/Ie 3aHATHA

40.

Habmogate amexTponus.

JlaGopatopHble 3aHATH

41. M3mepeHue 3apsa 0HOBAJIEHTHOIO MOHA.
HccnenoBanne 3aBUCUMOCTH COTIPOTHBIIEHHUS TEPMOPE3UCTOPA OT
TEeMITEpaTypHl.
CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKU THOA.
4.4 | MarauTHOE moJe 4/2 | Ypoxk
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42,

B3anMonelicTBHE TIOCTOSHHBIX MAarHUTOB HM TNPOBOJHHUKOB C TOKOM.
MarnutHoe mnone. Bexktop MarHuTHONW uMHAyKUuu. [IpuHiun
CyNEpNO3ULUN MArHUTHBIX MOJEeH. JIMHUM MarHUTHOM MHIYKLMH.
MarauTHOE TONIe TPOBOJHUKA C TOKOM (TIPSMOTO TIPOBOJHUKA,
KaTymIKd ¥ KpyroBoro BuTka). OmbIT Opcrema. Cuia Awmrepa, ee
HaIlpaBJICHUE U MOIYJb.

TexHuyeckue yCTpoHCTBa U TEXHOJIOTMUYECKHE POIIECCHI: MPUMEHEHHE
MOCTOSIHHBIX ~MAarHUTOB, JJIEKTPOMAarHUTOB, TeCTEP-MYJIbTHUMETD,
3NEKTPOJBUraTeNb SIKOOH, YCKOPUTEH JIEMCHTAPHBIX YACTHIL.
JeMmoHcTpanuu.

Kaptuna nuHUH WHAYKIMM MarHUTHOTO TIOJSL TMOJIOCOBOTO U
MOJKOBOOOPA3HOTO  MOCTOSHHBIX ~ MarHUTOB. KapTwHa  NHHUHA
MarHUTHOM WHAYKIUH TONSA [UIMHHOTO TIPSAMOTO TIPOBOJHUKA U
3aMKHYTOTO  KOJBIIGBOTO  TPOBOJHUKA, KATYIIKH C  TOKOM.
B3aumopnelicTBue AByX NPOBOJIHUKOB ¢ TOKOM. Cuia AMmepa.

[IpoBenenne KOCBEHHBIX U3MEPEHHM CHIIbI AMIIEpa, MPOBEJICHNE
HCCIICIOBaHMS 3aBUCUMOCTEH MEXTy (GPU3NICCKUMHU BETMINHAMH U
OTIBITOB TIO TIPOBEPKE MPEIOKEHHON THIIOTE3HI TP U3yUCHUH
JIEHCTBUS TIOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM,
B3aMMOJICHCTBHS IPOBOJHHUKA C MArHUTHBIM ToJieM. Otpenenenne
a0COTFOTHBIX U OTHOCHUTEIBHBIX OTPEIIHOCTEH H3MepeHUH
¢m3nyecknx BesuunH. OLeHKa IpaHull MOTPEIIHOCTEH.
HUccnenoBanue MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB, CBONCTB
(eppOMarHeTHKOB.

OnpezeneHue yciIoBUil IPUMEHUMOCTH MOJIENIN OJHOPOAHOTO
MarHuTHOTO MOJIS.

43.

Cuna JlopeHua, ee HampaBlIeHHE W MOJYJb. J[BrKeHUE 3apspKEHHOM
JacTUIBI B OJHOPOAHOM MarHuTHOM moje. PabGora cunsl JlopeHna.
MarnutHoe mone B BemiecTBe. @DeppoMarHeTWkd, Tmapa- u
MaMarHeTUKku. TeXHUYecKHe YCTPOWCTBA M  TEXHOJIOTUYECKUE
MPOLIECCHI: TPUMEHEHUE MOCTOSHHBIX MArHUTOB, JJIEKTPOMATHUTOB,
TECTeP-MYIBTUMETpP,  JIEKTpPOABHTATENh  SIKOOHW,  yCKOpHUTEIH
3JIEMEHTAPHBIX YACTHII.

JemoncTpanuu.

Heiicteue cmbl JlopeHIla Ha HWOHBI 3NeKkTpoiura. HabmomeHue
JIBHKEHUSI Ty4YKa 3JIEKTPOHOB B MarHUTHOM mnoJjie. [IpuHuun neicTBust
AIEKTPOU3MEPUTEILHOTO IPUOOPAa MATHUTOIIEKTPUIECKOIH CHCTEMEL.

OmnpezeneHue HaNpaBIeHUsI HHAYKIIMH MarHUTHOTO T10JIs
MIPOBOJHMKA C TOKOM, CHIIBI Amniepa u cuisl Jlopena. M3yuenue
KapTUHBI JIMHUHA MHAYKIMA MarHUTHOTO TIOJIS II0JIOCOBOTO U
MOZKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB, AJIMHHOTO TPSIMOTO
IIPOBOJHHKA, 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHIKA, KATYIIKH C
TokoM. OOBSICHEHNE B3aNMOACHCTBUS IBYX MPOBOJHUKOB C TOKOM,
neicTBus cuibl JlopeHna Ha HOHBI AnekTponuTa. HabmoneHne
JIBIDKEHUS ITy4YKa AJIEKTPOHOB B MArHUTHOM I1oJie. M3yueHue
MIPUHIUIA AEHCTBHS 3JIEKTPOU3MEPUTENBHOTO prubopa
MarHUTOIEKTPUUECKO cCcTeMbl. Pemenne pacuéTHbIX 3a1a4 ¢
SIBHO 33JJAaHHOW W HESIBHO 3a/IaHHON (pU3MYeCKON MOJIETBIO C
WCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U (hopMyIt no Teme
«MarnuTHOe 1oJjey». Pemenne kadyecTBEHHBIX 33/1a4, TPeOYIOMnX
MPUMEHEHHUS 3HaHUH 10 TeMe «MarHuTHOe IoJe».

OO0BsACHEeHHE YCTPOMCTBA U MPUHITUIIA ASHCTBHUS SIEKTPOMArHuTOB,
TecTepaMyJIbTUMETpa, dNIeKTpoABUTaTens SIkobu, yckopurenen
3JIEMEHTAPHBIX YaCTHII.

OO0BsCcHEeHNE TPUMEHEHUS IOCTOSIHHBIX MarHUTOB

JlaGopaTopHBbIe 3aHATHS

44,

HccnenoBanre MarHUTHOTO MOJISL HOCTOSIHHBIX MarHUTOB.
HWccnenoBanue CBOWCTB (peppOMarHeTHKOB.

HUccnenoBanue neiicTBUS IOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.
W3mepenue cunsl AMmepa.

M3yuenue 3aBUCUMOCTU CUIIbI AMIIEpa OT CHJIbI TOKA.

49




OrmpezeneHne MarHUTHOM MHAYKIIMY HA OCHOBE M3MEPEHHS CHIIbI
Awmrmepa.

45

DJeKTpOMarHuTHas
WHITyKLUSL.

6/2/2 | Ypox

45,

ITotox BekTopa MarHuTHOM wHAYKIWH. JJAC wWHAYKIUH. 3aKOH
3JEKTpOMarHuTHol uHaykuuu @apaznes. BuxpeBoe sieKTpUuecKoe
mone. Toku ®yko. DJIC MHOYKINH B TIPOBOJHUKE, JBIKYIIEMCS B
OJHOPOJHOM MAarHMTHOM HOJE.

TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE  IMPOLECCHI:
WHOYKIHOHHASA T1€4Yb, COJICHOM[, 3aIllUTa OT JJIEKTPH3ALHU TEN INPH
JIBIDKEHUH B MarHUTHOM T10JI€ 3eMIIN.

JeMmoHcTpanuu.

HaGmonenue sBiIeHUs 3J1eKTpoMarHUTHOW mHaykuuu. MccienoBanue
3apucumoctd DJ[C MHAYKIHMU OT CKOPOCTH HM3MEHEHHS MAarHUTHOTO
nortoka. IIpaBuino Jlenna. [lanenue MmarauTa B allOMIHHEBOH (MeTHOI)
TpyOe.

46.

Karymka WHAIYKTHBHOCTM B ILIENHM MOCTOSHHOIO TOKa. SIBleHue
CaMOMHIYKLUH.

TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
UHAYKIMOHHAS Ie€4b, COJCHOMJ, 3aluTa OT 3JIEKTPU3alUU Tel IIpU
JIBIDKEHUH B MarHUTHOM I10JIe 3eMIIN.

JemoHcTpanuu.

SIBeHne cCaMOUHIYKIIMH.

47.

DOHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE
noJe.

TexHndeckue  yCTpOWCTBA M TEXHOJOTHYECKHE  IPOLECCHI:
MHIYKIHUOHHAS TIeYb, COJICHOW[, 3allUTa OT 3JIEKTPHU3ALUH TeJl IPU
JABUXKCHUH B MAarHuTHOM I10J1€ 3emitn.

JeMmoHcTpanuu.

HccnenoBanune 3aBucumoctd OJIC CaMOMHAYKIMM OT CKOPOCTH
HN3MCHCHMUS CHJIBI TOKaA B LICITN

[IpoBenenue nccieqOBaHMS 3aBUCUMOCTEH (PU3MIECKUX BEITUYNH U
OIBITOB 10 IPOBEPKE MPEUIOKEHHON TUIIOTE3BI IPU U3YUEHUH
SIBIIGHUS DJIEKTPOMArHuTHONW MHAYKIuU. OnpeeneHne HHAYKIUU
BHUXPEBOI'0 MAarHUTHOTO MOJISI.

Omnpenenerne abCOMIOTHBIX U OTHOCHTEIBHBIX TOTPEITHOCTEH
U3MepeHuil pU3NYecKIX BETHIHH.

OlueHka rpaHul] IorpenrHocTed. DKCIepUMEeHTaIbHOE U3YUEeHHE
npaswia JIeHua.

UccnenoBanue siBeHNs CaMOMHIAYKIMH, 3aBUcUMOocTH DC
CaMOMHIIYKIIUU OT CKOPOCTH U3MEHEHUS CUJIBI TOKA B 1ICTIH.
W3yueHue najieHuss MarHuTa B aJFlOMHUHUACBOM (MeIHOI) Tpyoe.
COopKa MOIEIH AIIEKTPOMarHUTHOTO TeHepaTopa.

Pemenue pacu€THBIX 3a7a4 € SIBHO 3alaHHOM U HESBHO 3aJaHHOU
(U3NIECKOI MOJICIBIO C HCIIOITb30BAHAEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «DJIEKTPOMArHUTHAS HHIYKIIHAS.

Perrenue kauecTBEHHBIX 3a/1a4, TPCOYIOIIUX MPUMEHECHUS 3HAHUN
0 TeMe «DJIEKTPOMAarHUTHasI UHTyKLUS».

OO0BsICHEHHE OCHOBHBIX IPUHIIUTIOB JCHCTBUS TEXHIICCKUX
YCTPOHCTB M TEXHOJOTHYECKHUX MPOIECCOB, TAKUX KaK:
MHAYKIHMOHHAS TeUb, COJICHOU], 3alllUTa OT 3JIEKTPU3aLUH TeJl U
JIBUYKEHUHM B MArHUTHOM T10JI€ 3€MJIH.

Pa6ta B rpynmax npu o6cy>kKA€HUN BOIPOCOB MEXIPEAMETHOTO
xapakrepa (Hampumep, 1o TeMe

«DIIEKTPOMArHUTHEIC SBJICHUS B IIPHPOJIC))

HpaKTI/I‘IGCKI/Ie 3aHATHA

48.

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

JlaGopaTopHBbIe 3aHATHS

49.

HccnenoBanue sBieHUS 3JIEKTPOMArHUTHON MHAYKIUH.
HccnenoBanue sBieHUs] CAaMOMHAYKITUH.
COopka MOJIeIH AIIEKTPOMArHUTHOTO TeHepaTopa.

Pazgen 5. Kojie0anus v BOJIHBI.

5.1

‘ 2/2 ‘ypox
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MexaHndeckue 50. KonebarenpHast cucrema. CBoOOHBIE KOsteOanus. ["apMOHIYeCKre [IpoBeneHne KOCBEHHBIX H3MEPEHUH, HCCIIEI0BaHNS 3aBUCUMOCTEH

Konebanus konebanns. KnaHeMaTnieckoe M JMHAMUYECKOE ONHICaHHE. MEXAY (PU3NUECKIMU BETHIMHAMH H OIIBITOB TI0 TPOBEPKE
OHepreTuyecKkoe onucaHue (3aK0H COXPaHEHHSI MEXaHUUECKOH NPe/I0KEHHOM THIIOTE3bI TPU U3YUYEeHUH KoJeOaHNil HUTSHOTO U
9Hepruu). BeIBo AMHAMUYECKOTO ONMCAHUS FapMOHHYECKUX NPY>KMHHOTO MasiITHUKOB, BBIHYK/ICHHBIX U 3aTyXarOIIHX
KoJIe0aHNH N3 UX SHEPTETHIECKOT0 M KHHEMaTHIECKOTO OMHCAHMS. MEXaHNYeCKUX Konebanuid. OnpeneneHne abCOMOTHBIX U
Ammnurtyna u dasa xonedanuit. CBsi3b aMIUTUTY bl KOJ€0aHUI OTHOCHTEJIbHBIX TIOTPELIHOCTEH N3MEPEHUH (PM3HYECKUX BEITUUHH.
MCXOZHOW BEJTMYMHBI C aMIUTUTYJaM1 KOJIeOaHUil ee CKOPOCTH U OrneHka rpanui norpemHocteld. Habmonenne He3aBUCHMOCTH
yckopenws. [lepron n gactoTa konebannii. [leprom Mamsix Tepro/a MaJbIX KOJleOaHuH rpy3a Ha HUTH OT aMIUTUTY/IbL.
CBOOOAHBIX KOJI€OaHMI MaTeMaTH4IecKOro MasTHUKA. [lepron OKcnepuMeHTaNbHas IPOBEPKA 3aKOHA COXPAHEHUS SHEPTUH IIPH
CBOOO/HBIX KoJIeOaHUH MPYKUHHOTO MasiTHUKA. [ToHsTHE O KosieOaHMsIX Tpy3a Ha npyxuHe. HaOmoneHue pe3oHanca.
3aTyXxarolux KojnebaHusx. BeiHyxaeHHble konebanus. PesonaHc. OmnpeneneHne yCaoBUil IPUMEHUMOCTH MOJIENT MaTeMaTHIECKOTO
Pe3onancHas kpuBasi. BnustHue 3aTyxaHus Ha BU PE30HAHCHON MasTHHKA ¥ HACAIBHOTO NMPYKUHHOTO MasTHHKA. Permenne
KpPHUBOH. ABTOKOJICOAHMSI. pac4€THBIX 3aJa4 ¢ IBHO 3aJ1aHHOM U HESBHO 3aJaHHOU
TexHHUYecKUe yCTPOUCTBA M TEXHOJIOTHYECKUE MTPOIIECCHI: METPOHOM, | (PM3MYECKOH MOJEINBIO C UCTIOJIB30BAHHEM OCHOBHBIX 3aKOHOB U
Yackl, Kauelll, My3bIKalbHbIE HHCTPYMEHTEHI, cericmorpad. dopmyn o Teme «MexaHHUecKre KonebaHus». Pemenne
JeMoHCcTpanum. Ka4eCTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMECHEHHS 3HAHNH 110 TeMe
3amnmck KojebaTensHOro JABrkeHus. Ha0moaeHe He3aBUCHMOCTH «Mexanndeckue xkonebanus». OObsICHEHHE yCTpocTBa U
MIepHO/ia MaJIbIX KOJIEOaHUH Tpy3a HA HUTH OT aMIUTUTYIBI. MPUHINIIA IEHCTBUSI METPOHOMA, YAaCOB, KadyeJeH, My3bIKalbHBIX
HccnenoBanue 3aTyXaronux KoieOaHUH 1 3aBUCHMOCTH TIepHoia MHCTPYMEHTOB, celicMorpacga. Hcnonp3oBanue IT-rexHONMOTMI PN
cBOOOAHBIX KoJeOaHuit oT conporusieHus. ViccnenoBanue konebanuii | padore ¢ AOMOJHUTEIBLHBIMUA HCTOYHUKAMU HH(POPMAIMH 110 TEME,
rpy3a Ha MacCHUBHOW MPYXHHE C 11EbI0 (JOPMUPOBAHUS UX KPUTUYECKUN aHAJIHN3 U OLIEHKA JTOCTOBEPHOCTH
NPE/ICTABICHUH 00 NAeaTbHON MOJIENH NPY>KMHHOTO MasiTHUKA. 3aKOH
COXpaHEHMS PHEPTUH NPH KOJIEOaHHUAX Ipy3a Ha IPYKUHE.
HccnenoBanue BEIHYKICHHBIX KojeOanmid. HaGmonenne pe3oHanca.

JlaGopaTopHbIe 3aHATHS
51. W3mepenue neproa cBOOOIHBIX KOJICOaHUI HUTSHOTO U IPY>KUHHOTO
MasITHUKOB.
M3yueHne 3ak0OHOB ABIKEHMA Tella B X0/I€ KoleOaHui Ha yIpyroM
HOJIBECE.
W3yueHne nBIKEHUS] HATSHOTO MAsTHUKA.
[IpeoGpazoBanue 3HEPTHUN B MIPY>KUHHOM MasTHHKE.
HccnenoBanne yObIBaHUS aMILIUTY/IbI 3aTyXalONIUX KOJICOAHUH.
HccnenoBaHue BBIHYXKICHHBIX KOJIeOaHMI.
5.2 | DieKTpOMarHuTHbIe 6/2 | Ypox
KonebanHs 52. KosebarenbHblii KOHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KoyieOanus B | [IpoBeieHne KOCBEHHbBIX U3MEPEHHH U UCCIIEI0BAHUS

uieanbHOM  KosebatenbHOM KoHType. Popmyna Tomcona. Cs3b
aMIUIMTYZIBl 3apsiia KOHAEHCAaTopa C aMIUIMTYAOM CHIIBI TOKa B
KoJyie0aTeNbHOM KOHTYpe. 3aKOH COXpAaHEHHWS! SHEPIHU B HJCaJIbHOM

3aBUCHMOCTEH (PU3NYECKUX BEJIMYNH IPH N3yYCHUH
ANIEKTPOMArHUTHBIX KOJIeOaHUIl 1 Ieneil mepeMeHHOro TOKa.
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Kose0aTeTbHOM KOHTYpeE. 3aryxaromme AJICKTPOMAarHUTHBIC
KosleOaHus. BEIHYXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHS.
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IMPOLIECCHI:
SJEKTPUYECKU 3BOHOK, TEHEPAaTop IMEPEeMEHHOTO TOKa, JIMHHUU
3JeKTporepenay.

JemoHcTpanuu.

CBOOOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUS. 3aBUCHMOCTh YaCTOTHI
CBOOOITHBIX KOJICOAHU OT HHYKTUBHOCTH M EMKOCTH KOHTYpA.
OcunIIorpaMMbl 3JIEKTPOMAarHUTHBIX Koniebanuii. ['eHeparop
HE3aTyXaolIHUX IEKTPOMArHUTHBIX KoJebanuit. Moyens
3JIEKTPOMArHUTHOTO TeHepaTopa. BEIHYKICHHBIC CHHYCOUIATIbHEIC
KOJicOaHusI.

53.

MoIHOCTh TEPEeMEHHOTO TOKa. AMIUTUTYJHOE U JAEHCTBYIONIEE
3Ha4YeHHE CWIbl TOKa M HAlpsHKCHUs NpU pasiuuHod Qopme
3aBHCUMOCTH IIEPEMEHHOT0 TOKa OT BpeMeHH. CHHYyCOHIaIbHBIN
MEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KaTyIIKa MHIYKTUBHOCTH
B ILIENIM CHHYCOWJAIBHOTO TIEPEMEHHOro ToKa. Pe30HaHC TOKOB.
Pe3onanc HanpsxeHU

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

JemoncTpanuu.

Pesucrop, karynrka HHAYKTHBHOCTH B KOHJICHCATOP B IICTIH
MIEpPEMEHHOT0 TOKa. Pe30HaHC MpH nmocie1oBaTeIbHOM COeTMHEHNH
pe3ucTopa, KaTyIIKA HHIYKTHBHOCTH M KOHACHCATOPA.

IPOUECChI:
JIMHUH

54,

Wneanbublii  TpaHcdopmarop.  DKoJOTrHUEcKHe
MIPOM3BOJICTBE 3JIEKTPOIHEPTUH. Kynerypa
3JIEKTPO3HEPTUH B ITOBCETHEBHOM KU3HHU.
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
NIEKTPUYECKHHA 3BOHOK, TEHEpaTop MEepeMEHHOro0 TOKa, JHMHUHU
3JIEKTpOIIepeiay.

JemoncTpanuu.

YcTpoiicTBO M IPUHIHMIT NeicTBUS TpaHchopMaropa. Moaens JTHHAN
3IEeKTponepeaayun.

pucku  1pH
HCIIOJIH30BAHUS

OmnpenencHne abCOMOTHBIX U OTHOCUTEIBHBIX ITOTPEITHOCTEH
n3MepeHnil pusnueckux BenuaruH. OTeHKa rpaHMI TOTPEIIHOCTEH.
W3y4yenue ycTpoicTBa M NpUHIMIA ASHCTBUS TpaHchopmaropa.
HaGmonenue sneKTpoMarHuTHOTO pe3oHaHca. M3yuenne
OCIIMJUIOTPaMM 3JIEKTPOMAarHUTHBIX KonebaHnuil. Permenue
pacyETHBIX 3a/1a4 C SIBHO 3aJJaHHOW M HESIBHO 3aJaHHOM
(U3UYECKOi MOENBIO C UCTIOJIL30BAHHEM OCHOBHBIX 3aKOHOB U
¢bopmyI o TeMe «DIeKTpOMarHUTHEIE KojieObaHus». Pemenne
Ka4eCTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMECHEHHS 3HAHUH 110 TeMe
«OneKTpoMarHuTHbIe Kojebanusy. CpaBHEHHE MEXaHUUECKHUX U
AJIEKTPOMAarHUTHBIX Kojiebanuii. OObSICHEHNE YCTPOKCTBA U
MPUHINIIA AEHCTBUS JIEKTPUIECKOTO 3BOHKA, TEHEPATOPA
HepeMEHHOr0 TOKa, TMHUHI IeKTponepenad. OnpenesncHue
YCJIOBUI NPUMEHHUMOCTH MOJIEIIH U/ICAITLHOTO KOJIe0aTeIbHOrO
KOHTYpa. AHaJIU3 U OLICHKA ITOCIIEICTBUH NCTIOJIb30BAHUS
Pa3INYHBIX CITIOCOOOB MPON3BOJICTBA 3IEKTPOIHEPTUH C TTOZULINI
9KOJIOTUYECKON 0€30MaCHOCTH; MPEJICTABICHUH O PAallMOHAIEHOM
MPUPOJIONIONB30BaHNH (B ITPOIIECCE TOATOTOBKU COOOLICHUH,
BBITIOJTHEHUH TPYIIIOBBIX IIPOEKTOB)

JlaGopatopHble 3aHATH

55.

N3yuenue tpancdopmaropa.

HccrnenoBanue nepeMeHHOTO TOKA Yepe3 MOCIeJOBATEIILHO
COCIMHEHHBIC KOHICHCATOP, KaTYIIKy U PE3UCTOP.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIEITH MIEPEMEHHOTO TOKA.

52




53

MexaHn4yeckue u
AIEKTPOMAarHUTHEIC
BOJIHBL.

6/2/2

Ypoxk

56. MexaHn4eCcKHe BOJHBI, YCIOBUs HX pacnpoctpanenus. [Tonepeunsie u | HaOmoneHne o0pa3oBaHus U pacpOCTPaHEHHUS TIONIEPEYHBIX U
NpOJOJIbHBIE BOJHEL [lepnos, cKopocTh pacmpoCTpaHeHHs W JUIMHA | MPOAOJIBHBIX BOJIH, OTPAXKECHUS U NMPEIOMIICHHUS, HHTEp(EPEHINT 1
BONHBEL. CBOWMCTBA MEXaHMYECKUX BOJH: OTPAXKCHHUE, NpEJOMIICHHE, | AU(PaKIMU MEXaHHYECKUX BOJH, aKyCTHYECKOTO pe30HaHCca,
unTepdeperHuns u auppakuus. 3BykK. CKopocTb 3ByKa. ['POMKOCTB | CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOU M 4aCTOTOM
3Byka. Bpicota Tona. TemOp 3Byka. IllymoBoe 3arpsisHenue | koneOanuii. I3yueHue CBOMCTB yIbTpa3ByKa M €ro MPUMEHEHHSI.
OKpYXarolieu cpenpl. HccnenoBanue cBOKMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa’KEHUE,
TexHnYecKre yCTpOHCTBA M IPAKTHIECKOE TPUMEHEHHE: MY3bIKaJIbHbBIEC | MPEIOMIICHHE, NOTAPH3ALU, AUBPAKIHS, HHTEPPEPEHIIHA.
WHCTPYMEHTEHI, pajap, paIuolnpHeMHHUK, TeIEBH30D, aHTEeHHA, TelaedoH, | OOHapykeHHe HHPpaKpacHOTO U YIBTPa(QHOIECTOBOTO H3TYUCHUH.
CBY-neup, ynpTpa3ByKoBast JUATHOCTHKA B TEXHUKE U MEIHIIIHE.
JemoncTpanuu.
O6pazoBaHue 1 pacIpoCTpaHEHUE MOMEPEUHBIX U MPOIOTBHBIX BOJIH.
KonebGmomieecs Ten0 Kak HCTOYHHK 3BYKa. 3aBUCUMOCTbD JJTUHBI
BOJIHBI OT 4acTOThI Kojiebanuii. Habmoaenue otpaxeHus 1
npesloMIIeHHs MEXaHn4ecKux BoyiH. Habmonenue nuarepdepeHunu u
Judpaknuy MEXaHHYEeCKUX BOJIH. AKyCTHYECKHH pe3oHaHc. CBOWCTBa
yIBTpa3ByKa H ero npumeHenue. HabmaroneHue cBSI3U IPOMKOCTH
3BYKa U BBICOTHI TOHA C aMIUIUTY/IOH M YaCTOTOH KoJieOaHHH.

57. YcnoBus M3IMydeHHs 3JIEKTPOMarHUTHBIX BOJH. B3anmHas opueHtanusa | CpaBHEHHE MEXaHHIECKUX M AJIEKTPOMAarHUTHBIX BOJIH.
BEKTOPOB B 3JIEKTPOMAarHUTHOM BoyHE. CBOMCTBA 3JIEKTPOMArHUTHBIX | OmpeseseHue yCIoBHi TPUMEHHUMOCTH MOJISTH TaApMOHUYECKON
BOJIH: OTpaXCHHC, IPCIOMJICHHC, IOJIsIpHU3alnsd, I/IHTep(bepeHIII/ISI " | BojHBL PellleHne KaueCTBEHHBIX 3a7a4, Tpe6y}om14x IIPpUMCHCHUSA
Aupakuys. 3HaHMH 10 TeMe «MexXaHMYECKHe U 3JIEKTPOMAarHUTHBIE BOJTHBD».
TexHuyeckue ycTpoicTBa U NPAKTUIECKOE IIPUMEHEHHUE: MYy3bIKAJIbHbIE U3ydenne mapaMeTpoB 3ByKOBOI BONHEL M3ydenue
MHCTPYMEHTBI, pajiap, paJIloNpUEMHHK, TeJIeBU30p, aHTEHHA, TeJe]oH, PACIIPOCTPAHEH S 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
CBU-nieus, yapTpa3ByKOBask AUArHOCTHKA B TEXHUKE U METHUIIMHE. OGBICHEHNE YCTPOICTBA U PUHLNIIA NeHCTBHS My3bIKAIbHBIX
HAemoncTpaim. . MHCTPYMEHTOB, Paaapa, paJuonpHEMHIKA, TEIEBU30PA, AaHTEHHBI,
Wccnenosanue  CBOMCTB  OIEKTPOMATHUTHBIX  BOIH:  OTP@KEHHE, | ..o tbowa, CBU-nieun.
NpeJIOMIICHHE, TTOJIIpU3anus, TU(PAKLIS, HHTEpEPeHIHSL.

58. [IprMeHeHne 3NeKTPOMarHUTHHIX BOJIH B TeXHHUKE U ObITy. [IpuaInner | OObscHeHNE yIbTPa3ByKOBOI JHArHOCTHKH B TEXHUKE 1

paauocBA3n MU TCICBUJACHUA. Paunonoxaum[.
3arps3HEHUE OKPYKAIOILIEH Cpebl.
TexHuyeckue ycTpoicTBa U NPaKTUIECKOE IIPUMEHEHHUE: MYy3bIKAJIbHbIE
WHCTPYMEHTHI, pajap, paJuolpUeMHHIK, TeJIeBU30p, aHTCHHA, TeledoH,
CBLI-HC‘IB, YIbTPa3BYKOBasA AUArHOCTHUKA B TEXHUKE U MEIUIINHE.
JemoHcTpauu.

OO0HapyxeHre HHPPAKPACHOTO U YIBTPAPUOICTOBOIO UIITYICHUI.

DNeKTPOMarHuTHOE

meauituie. Mcnons3oBanue IT-TexHoM0rHiA Tipu padoTe ¢
JIOTIOTHUTEIHHBIMHA UCTOYHUKAMHU HH(POPMAIIUHU TI0 TeME, HX
KPUTUYECKHUM aHAIN3 U OLEHKA JOCTOBEPHOCTH. AHAIU3 U OLEHKA
MOCIIEACTBUI ITYMOBOTO U 3JIEKTPOMArHUTHOTO 3arps3HEHHSI
OKPYXAIOMIEH CpelIbl ¢ MO3UINH KOJIOTHIECKOM Oe30IMacHOCTH;
MPEJICTaBICHUHN O pallMOHAIIEHOM IPUPOIOIIOIBE30BaHUH (B
IpoIiecce MOATOTOBKH COOONIEHUH, BRITIOTHEHNH TPYIIIOBBIX
MIPOEKTOB)

HpaKTI/I‘IGCKI/IC 3aHATHA

59.

‘ l'lpocbeccuonanbno OPUEHTUPOBAHHOE COACPKAHUEC: Ha0II01aTh
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3JIEKTPOMArHUTHBIA Pe30HaHC.

JlabopaTopHbIe 3aHATHS

60. N3ydenne mapaMeTpoB 3ByKOBOH BOIJTHBL
H3ydenue pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3AMKHYTOM
MPOCTPAHCTBE.
5.4 | Onruka. 12/2/2 | Ypox
61. [IpsaMonuHeiiHOE pacnpocTpaHeHHe cBeTa B ofgHopoaHoi cpene. Jlyu | HaGmoneHune onTHyeckux siBICHUH, MPOBEJICHUE KOCBEHHBIX
cBera. ToyeyHblH WCTOYHUMK cBera. OTpakeHHE CcBeTa. 3aKOHBI | M3MEPEHHH, HCCIIeIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BEITMYHH U
oTpaxeHus cBera. [loctpoeHne HM300pakeHHH B IUIOCKOM 3€pKajie. | OIBITOB IO MPOBEPKE MPEAI0KEHHOH I'MIOTE3bI TP U3YYECHHH
Coepuueckne 3epkana. [Ipenomsienne cBeta. 3aKOHBI NPEIOMIICHHS | SIBICHUH MIPETOMIICHUS CBETA HAa TPAHUIIE pa3fena ABYX Cpel,
cBeTa. AOCONIOTHBI TOKa3aTenb mpeiomieHHs . OTHOCHUTEIBbHBINH | MPEIOMIICHHS CBETa B COOMpAIOIIEil M paccenBarOIIeH JIMH3aX,
MOKa3aTesb MPEIOMIICHUS. BOJIHOBBIX CBOICTB cBeTa. HabimoieHre MoJIHOro BHYTPEHHETO
TexHUUeCKue yCTpOCTBA U TEXHOJOTHYECKUE MPOLIECCHI: OUKH, TyNa, | OTPaXKCHUs, U3y4eHUE MOJENH cBeToBoAa. [lomyuenue
nepuckorn, (Qoroannapar, MHKpPOCKOI, IPOCKIMOHHBIM ammapar, | H300paKeHHUs B CHCTEME U3 IUIOCKOTO 3€PKaja U JHH3BI, B CHCTEME
IMMPOCBETICHUEC OINITUKU, BOJIOKOHHAA OIITUKA, JII/I(I)paKHI/IOHHaH peuIeTka. 13 IBYX JIMH3. KOHCprI/IpOBaHI/Ie TCICCKOIIMYCCKUX CUCTCM.
JlemoHCTpanuu. W3yuenne nonspusaluy cBeTa, OTPakEHHOTO OT MOBEPXHOCTH
3aKoHBI OTpaXkeHHUs cBeTa. MccienoBanne NpeioMIeHHs CBETA. JIMDJIEKTPUKA, U3ydeHUe UHTEp(EpEHIINH J1a3epPHOTO U3TyYESHHUS Ha
HaGutoenue nomHOro BHYTpEHHETro OTpakeHus. Mozenb CBeTOBO1A. nByx wensx. [lomydenne crekrpa u3y4eHus CBETOAMOA IPU
MOMOLIN TU(PaKIMOHHON peéTku. PereHne pacu€THbIX 3a1a4 ¢
62. [TocTOSHCTBO YaCTOTHI CBETA M COOTHOILICHHE JJIMH BOJIH MPHU IIEPEX0e . N -
SIBHO 33/IaHHO M HESIBHO 33J]aHHOMN (hU3NUECKON MOJIEIBIO C
MOHOXPOMaTHYECKOT'0 CBETa Uepe3 rpaHuIly pas3zielia JBYX ONTHIECKUX
o o HCTIONI30BaHUEM OCHOBHBIX 3aKOHOB U (hopMyIt no Teme
cpen. Xon syueit B mpusme. Cr0oXHBIH cocTaB Oejoro ceera. I[Ber.
o «OnTrKay. Penenne kauecTBEHHbIX 3a/1a4, TPEOYIOIINX
[TonrHoe BHyTpeHHee oTpaxeHue. IlpenenabHbIi yroa mnoaHOro N .
IpUMeHEeHNs 3HaHui 1o TeMe «OnTHka». [Toctpoenue u pacuér
BHYTPEHHETO OTPaKEHUS. . o .
o N300paKeHNH, CO3/1aBaEMbIX INIOCKUM 3€PKaJIOM, TOHKOH JIMH30M.
TexHHUeCKHe yCTPOHCTBA U TEXHOJOTHYECKUE IPOLIECCHI: OUKH, JIyIa, . .
. Onpenenenue yciaoBUuil IPUMEHUMOCTH MOJIENIM TOHKOW JIMH3BI;
nepuckorn, (Qoroanmnapar, MHKPOCKOI, IPOCKIMOHHBIA ammapar, .
rpaHul] IPUMEHUMOCTH TeOMeTprUuecKoi onTuku. OObsCHEHHE
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONITHKA, IN(PPAKIIMOHHAS PEIIeTKA. . .
0COOeHHOCTE MPOTCKaHUA ONITUYCCKUX SIBJICHUU:
JemoncTpanuu.
uHTephepeHINU, TUPPAKINHU, TUCTIEPCUH, TOJHOTO BHYTPEHHETO
HccnenoBanne xoja CBETOBBIX IYYKOB 4epe3 IMIOCKONAPAIUIENBHYIO . .
otpakeHust. OOBsCHEHNE YCTPOWCTBA U MPUHITHIA ACHCTBHS
IUTACTHHY U IPU3MY.
OYKOB, JIyITbl, IEPUCKOIIA, pOoTOAIIIapaTa, MUKPOCKOIIA,
63. Coluparonie u pacceuBaronue JuH3b. ToHkas nnH3a. DOKycHOE

pacCTodHUE U OITUYECKasdA Culia TOHKOH JIMH3BI. 3aBHCHMOCTH
(hOKYCHOTO PacCTOSIHUSI TOHKO# c(epUuecKoil IMH3bI OT ee TeOMETPUU
¥ OTHOCHTENIBHOTO IIOKa3aTelsl IPEeIOMIICHHS.

TexHnveckue ycTpoicTBa M TEXHOJIOTHYECKHUE MPOLIECCHI: OUYKH, JyIa,

nepuckor, Qoroanmnapar, MHKpPOCKOI, MPOEKIMOHHBIH ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONTHKA, IN(PPAKIIOHHAS PEIIeTKA.
JemoHcTpanuu.

HccrnenoBanue CBOWCTB M300paXCHUH B TMH3AX.

MPOEKLMOHHOTO armnapaTa, TuQpaKMOHHON pelETKY,
BOJIOKOHHOH onTHKH. OOBSICHEHNE IPOCBETICHUS ONTHKH. PaboTa
B TpyIIax NpH 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
Xapakrepa (Harpumep, o TemMe «CBETOBBIE SIBJICHHS B IIPUPOJIE)
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64.

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

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

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

65.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOW ONITHUKH.

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

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

66.

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

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

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

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

Wzydenue nudpakimonHoi pemetku. HabmoneHue qudpakiimoHHOTO
CIIEKTpa.

IIpakTuueckue 3aHATHUL

67.

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

HaGmonare audpaxiun, uHTEpEpeHIMH ¥ MOJSpU3ALMU  CBETa.
Habnronath mucrnepcun.

Habnronate 1 uccienoBanuu Ju(PaKIHOHHOTO CIIEKTPa.

JlabopaTopHbIe 3aHATHS

68.

H3mepeHue nokazaTelsl MPeloOMIIEHUs CTEKIIA.

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

N3mepenne (HOKyCHOTO pacCTOSHUS PACCEUBAIOLINX JIUH3.
KoncTpynpoBaHue TeIeCKOMMYECKUX CHCTEM.

W3yueHne monspu3alMi CBETa, OTPAKEHHOTO OT IOBEPXHOCTH
JIVDJIEKTPHUKA.

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

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

Pa3nes 6. OcHOBBI cIelIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

6.1

OCHOBBEI
cIienajJbHON
TEOpUHU

OTHOCHUTCIIBHOCTH.

2

Ypoxk

69.

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

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

DHeprust ¥ UMITYJIEC PEIATUBUCTCKOM YaCTHIHL.

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

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

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

[Pasue.ﬂ 7. KBanrToBasi puszuka

7.1

KopmyckynspHo-
BOJIHOBOM Jyajiu3M.

4/2

Ypok

70.

PaBHOBecHOE TeIUI0BOE H3ITyueHHE (U3ITy4eHNE aOCOIIOTHO YEPHOTO
Tena). 3akoH cMenieHus Buna. ['mmotesa [linanka o KBaHTax.

®otonbl. DHeprus u umnynsc (orona. Portoaddexr. OmbiTer AT
CronetoBa. 3akoHbl (orodddekra. YpaBHeHHEe DHHIITCHHA IS
tdoroaddekra. "Kpacuas rpanuna" dorosddexra. Japnenue crera (B
YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJNIOTHO IMOTJIOLIAIOMIYI0 U
a0COJIFOTHO OTPaXKAKOIIYIO MOBepXxHOCTh). OmbiThl [1.H. JIeOGenera.
TexHUYeCKHEe  yCTPOWCTBA U TEXHOJOTHYECKHE  IPOIECCHI:
CIEKTPOMETP, (OTOANIEMEHT, (POTONATUHMK, TYHHEIbHBIH MHKPOCKOII,
CoJIHeuHast 6arapest, CBETOJHOI.

JemoncTpanuu.

HccrnenoBanme 3aK0HOB BHEITHETO (poTodhdeKTa

71.

Bonubr ne bpoiinsa. [[nuHa BomHbI ne Bpoins u pasmepsl 00iacTu
JIOKAJTM3AIMA ABIKYIICHCS YaCTHIIBL.

TexHuUUeckne  YCTpOWCTBA W TEXHOJOTHYECKHE  INPOLECCHI:
CHEKTpOMETp, (poTorNmeMeHT, (HOTOAATINK, TYHHEIBHBIH MHKPOCKOII,
CONTHEYHast OaTapesi, CBETOAUO/I.

JemoncTpanuu.

HccrnenoBanme 3aBHCUMOCTH COTIPOTHUBIICHUS ITOTYTIPOBOTHUKOB OT
OCBEIICHHOCTH.

72.

Judpaknust snekTpoHOB Ha Kpuctawax. Crenuduka u3MepeHHuil B
mukpomupe. CooTHOIIEHHS HeolpeaeneHHocTel [ eitzendepra
TexHndeckue  yCTpOWCTBA M TEXHOJOTMUECKHE  IPOLECCHI:
CHEeKTpoMeTp, (hoTorNeMeHT, (HOTOAATINK, TYHHEIBHBIH MHKPOCKOII,
coJIHe"Hast OaTapesi, CBETOUO/I.

JeMmoHcTpamuu.

Cgeroaunon. ConHeuHas O6atapes.

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

JlaGopaTopHBbIe 3aHATHS

73.

HWccnenoBanme dporopesnctopa.
M3mepenue noctostHHOM [l1aHka HAa OCHOBE HCCIIEIOBAHUA
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doTtoapdexra.
HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBETOAUO OT
HaNPsHKCHUSL.

7.2 | Ousuka atoma. 2/2 | Ypox
74. OmnbITHl 1O HCCIENOBAaHHMIO CTpoeHHs aroma. llmaHerapHas mozenb | OmnpereneHue ATMHBI BOJHBI Ia3epHOTO H3iy4eHus. Habmonenue
atoma Pesepdopna. JMHENYaThIX CIIEKTPOB. MccnenoBanue crekTpa pa3peskeHHOTO
Iocrynatsr bopa. U3nyuenne n noryomieHue GOTOHOB MPH HEPEX0OAe | aTOMAapPHOrO BOJOPOJA U M3MEpEHHe IIOCTOSHHOM Punbepra.
aToMa C OJTHOTO YPOBHS 3HEPTHUH Ha JPYToil. W3yuenne ycTpoiicTBa U IeHCTBUS CUETYNKA HOHU3UPYIOIIHUX
Bunp! cnextpoB. CriekTp ypOBHEH SHEpPriH aToMa BOAOPOIa. yactun. OnpesneneHne yCIoBHi MIPUMEHUMOCTH MOJIENH aToMa
CrioHTaHHOE ¥ BHIHY)KJICHHOE W3Iy4deHHe cBeTa. Jlasep. Pesepdopna. O0psacHeHHE PUHINTIA TEHCTBHUS CIEKTPOCKOIA,
TexHndeckue  yCcTpOWCTBA M TEXHOJOTHMYECKWE  IPOLECCHI: | Jia3epa, KBAHTOBOTO KOMITBIOTEpA. AHAJIN3 KBAHTOBBIX IIPOLIECCOB
CIEKTPAIBbHBIN aHalN3 (CIIEKTPOCKOIT), Ja3ep, KBAaHTOBBIM KOMIBIOTEpP. | Ha OCHOBE EPBOTO M BTOPOTO IocTynaTtoB bopa
Jemonctpanuu.
Mopens onbiTa Pesepdopaa.
HaGumtonenue TnHe4aThIX CIIEKTPOB.
YCTpOoHCTBO U ACHCTBUE CYETUYNKA HOHU3UPYIOLIUX YACTHILI.
OnpezeneHye ATHMHBI BOJIHBI Ja36pHOT0 H3ITyUeHHS.
JlabopaTopHbIe 3aHATHS
75. HabmoneHne THHEHYaToro CrexKTpa.
HccnenoBanue criekTpa pa3peXeHHOr0o aTOMapHOTro BOJIOpoa U
U3MEpeHue MoCcTOsTHHOM Prunbepra.
7.3 | ®usnka aTOMHOTO 8/2 | Ypox
anpa u 76. Hyxnonnas monens snpa ['efizenOepra-lBanenko. 3apsy sapa. [IpoBenenue M3MepeHUH panoaKTHBHOTO (hOHA C
SJIEMCHTAPHBIX MaccoBoe uncio sapa. H3oTomsL HCITIOJIE30BAaHUEM JO3MMETPa M UCCIICJOBaHUE TPEKOB YaCTHIL (no
1acTul. PammoaktuBHOCTE. Anb(ha-pacna. DIESKTPOHHBIH U TIO3UTPOHHBIH rotoBsM (otorpadusim). M3yueHne MOTIOMEH s 6eTa-4acTHI
Gera-pacnaj. ['aMma-n3iyuenue. amoMuBReM. OnpeieNieHre YCIOBHI IIPUMEHMMOCTH MOIENH
17. 3akoH paanoaKTUBHOI'O pacmaaa. PaI[I/IoaKTI/IBHBIe H30TOIIbI B aTOMHOTO sJIpa. AHaJIu3 U OIIUCAaHUE SITEPHBIX peaKqu/'I C
npupozie. CBOICTBA HOHM3UPYIOIIETO U3y ICHHS. Bﬂﬂﬂfjﬂe UCTIONB30BaHUEM NOHATHH MaCCOBOE YHMCIIO U 3apsill Apa, SHEPT U
PannoaKTUBHOCTH Ha )KHMBbIE OpraHn3MBbl. EcTecTBeHHBIN (OH CBA3H 57Ipa, 3aKOHOB COXPAHEHNS 3apS/ia, MACCOBOTO UHCIa 1
n3nyuyenus. Jlozumerpusi. SHEPTUH B SICPHBIX PEAKIHSIX, 3aKOHA PAJHOAKTHBHOTO pacmaja.
78. OHeprus CBA3M HyKJIOHOB B sjpe. Slneprbie cuibl. Jlepext macchl OOBsicCHEeHHE IPUHIIMIIA JEUCTBHS T03UMETPa, KaMmepbl BuibcoHa,
Anpa. SIEPHOTO PEAKTOPA, TEPMOSIIEPHOTO PEAKTOPA, ATOMHOM 6OMOBI,
Snepuble peakuuu. Jlenenue u cuHTe3 saep. SAnepHble peakTopsl. MarHUTHOPE30HAHCHOW TOMOTrpaduu. AHAIIN3 U OIICHKA BIIHSHUS
IIpo6nemsl yIpaBiIsieMOTo TEPMOSACPHOTO CHHTE3a. DKOJIOTHIECKHE .
ACTICKTHI PASBHTHA AIEPHOM SHEPTETHK. pannoaKTHBHocmv Ha JKUBbBIE OpFaHI/I3MI)I,V a TaKkke HOCJ‘IGI{CTBI/II/I
Pa3BUTHA AACPHON SHEPTETUKH C TO3UIHHA HKOJIOTHIECKON
79. MeTozb! perucTpanyy U UCCIEJOBaHUS S€MEHTAPHBIX YaCTHII.

dyHIaMEHTaJIbHbIE B3aUMOJICHCTBUS. baproHbI, ME30HBI U JIENTOHBI.
IIpencraBnenue o CranaaptHoit Moaenu. KBapk-riatooHHast MOJEIb
aJpOHOB.

6e301acHOCTH; IPECTaBICHUN O PallMOHAIBHOM
MPUPOJIONIONB30BaHNH (B ITPOIIECCEe MOATOTOBKU COOOLIEHUH,
BBITTOJTHEHHS TPYTIIIOBBIX ITPOEKTOB)
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®dusnka 3a npenenamu CtangapTHON Monenu. TeMHas MaTepus U
TeMHast YHEePT U
EnnHCTBO pr3mueckoil KapTHHBI MHpa.

JlabopaTopHbIe 3aHATHS

80. HccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (hoTorpadusm).
HccnenoBanue painoakTHBHOTO ()OHA C MCIONB30BAHUEM T03UMETPA.
W3zyuenne noryonieHust 6eTa-qacTUIl ATIOMHHUEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

8.1 | DneMeHTHI 10/2 | VYpox Habnronenue 3831000 HEOa HEBOOPYKEHHBIM TJIa30M C
ACTPOHOMUH U 81. DTarnsl Pa3BUTHUS ACTPOHOMHH. HCIIOJIb30BaAaHUEM KOMITBIOTEPHBIX HpI/IJIO}KCHI/Iﬁ JUISL OTIPEACIICHUA
aCTqu)I/BHKH HpI/IKJ'IaI[HOG u MHUPOBO33PEHYECKOE 3HaYCHHE aCTPOHOMMUH. [I0JIOKEHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO AaTy: OCHOBHBLIC

[IpUMEHUMOCTE  3aKOHOB ~ (DM3MKH Ui OOBSCHEHMs MpuUpojbl | co3Be3nus CeBepHOro mourymapus U spkue 38E31sl. Habmonenue B
KOCMHMYECKHX O00BEKTOB. MeTOoibl aCTpOHOMHYECKHX MCCIEAOBAHHUHU. | Tereckorn JIYHBI, IIAHET, TYMAaHHOCTEH ¥ 3BE3MHBIX CKOTUICHHIA.

COBpeMeHHLIe OIITUYECKUC TEJICCKOIIBI, PaauoTEIeCKONbI, | YyacTue B JHUCKYCCHUH O POJIM aCTPOHOMUHU B coneMeHH()ﬁ
BHEATMOC(EepHAsi aCTPOHOMUSL. KAapTUHE MUpPA, B IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U
82. Bun 3Be3gaOT0 Heba. Co3Be3nus, IpKUe 3BE3/Ibl, INTAHETHI, X BUAUMOE | JalbHEHIIEM HAyYHOTEXHHYECKOM pa3BUTHH. [loaroroska
ABUKCHHUC. COOOIIEHNH 0 METOAaX MOIyYCHNS HAYYHBIX aCTPOHOMHUYECKHUX
ConnevHasi cucrema. 3HAHUU, OTKPBITUAX B COBPEMEHHOU acTpoHOMMH. IIpuMeHeHue
83. CostHeuHas cucTema. OCHOBOIIOJIATal0LUX aCTPOHOMUYECKUX TIOHATUM, 3aKOHOB U

Counne. CostHeuHast akTUBHOCTh. McTounnk sHeprun CoJlHIIa U 3Be3]. | TEOpHi Ui aHau3a U 00BSICHEHUS (PH3UUYCCKIX TIPOILIECCOB,
3Be3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKHM. JluarpaMma "CHEKTPaNbHBIA | MpOMCXOMANIMX B 3BE3/aX, B 3BE3AHBIX CHCTEMAX, B

KJIacC - CBETUMOCTH". 3BE3/bl TIJIABHOM IOCIENOBATEIBHOCTH. | MeXraJaKTHUECKOH Cpesie, IBIKCHHS HEOECHBIX TeJ, SBOITIOHH
3aBucUMOCTh  "'Macca - CBETHMOCTBL" IS 3Be3]  IJIAaBHOU 3B&371 1 BeeneHHoi

mocjenoBaTelbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. CoOBpeMEHHEIC
MPEJCTAaBICHAS O IPOUCXOXKACHWH W HBoitoru CoNHIIA M 3BE3I.
DTallbl )KU3HU 3BE3].

84. Mneunsriii [TyTs - Hamma I'anaxktuka. [Tonoxxenue u apmkerne ConHIa B
lanaktuke. Tunel ramakTuk. PaguoranmakTuku U KBazapbl. YepHble
JIBIPBI B AJIpax TajJakTUK.

85. Bceenennas. Pacumpenne Bcenennoil. 3akoH XaO6ma. Pasberanume
ranakTuk. Teopust bonbmoro B3peiBa. PennkroBoe msirydenue.
MacmrabHast cTpykTypa Beenennoit. MeraranakTuka.

Hepemennsie npobiaeMbl aCTpOHOMHH.

HpaKTI/I‘IGCKI/IC 3aHATHUA

86. IpodeccnonaIbLHO OPHEHTHPOBAHHOE COAEPKAHME: HAOTIOIATh
3BE3IHOTO HeOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIIBFOTEPHBIX IPUIIOKEHUH JUIS ONIPEICIICHIS TOJI0KEHHS
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HeOECHBIX 00EKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTO MOTyImapus U IPKUE 3BE3/bI.

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

Pazngen 9. ®uznyecknii NPaAKTHKYM

9.1

Dduznyeckuit
MIPaKTUKYM

2

Ypok

87.

Crioco0b1 n3MepeHnst GU3NIECKUX BEIMIHH C HCIIOJIH30BAHUEM
AHAJIOTOBBIX U IIU(POBBIX U3MEPHUTEIBHBIX IPHOOPOB U
KOMITBIOTEPHBIX JaTYNKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPENTHOCTH N3MEPeHNH (pr3ndeckux BeandnH. OIeHKa rpaHuIl
MOTPEIIHOCTEH.

[IpoBenenue KOCBEHHBIX U3MEPEHUIL, HCCIIEIOBAHUM 3aBUCUMOCTEN
(u3MYEeCKHX BEINYNH, IPOBEPKA MPEIOKEHHBIX THIIOTE3 (BBIOOD U3
paboT, ONMMCAaHHBIX B TEMAaTHYECKUX pasfenax "ODKCIepUMEHT,
JabopaTopHble pabOThI, MPAKTUKYM").

[IpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIEA0BaHUN
3aBUCHMOCTEH (PU3NIECKUX BEIHMYHNH, IIPOBEPKA IPEIOKEHHBIX
rarnote3 (BIOOp U3 padoT, OMICAaHHBIX B TEMATHYECKHUX pa3zesax
«YYeHHIEeCKUI KCIIEPUMEHT, TabopaTopHBIE PadOTHI,
MIPAKTUKYM))

Pazgen 10. O6001manee noBTopeHue

10.
1

O6obmaroree
MOBTOPEHUE

2

Ypok

88.

O60011eHNe U cucTeMaTU3allns COAePKaHus pa3esioB Kypca
"Mexannka", "MonekynsapHas GuU3nKa ¥ TepMOAUHAMHKA",
"OnexTponuHamuka”, "Konebanust u BoHEI", "OCHOBHI CIICIIHATBHOM
Teopun oTHocuTensHOCTH", "KBaHTOBas pusmka', "DIeMeHTH
ACTPOHOMHH ¥ aCTPOPHU3UKH".

Poinb pusmku 1 acTpOHOMHUM B 3KOHOMHYECKOH, TEXHOJIOTHIECKOH,
COLIMAIILHOW M ATHYECKOHN chepax AesTeIbHOCTH YeJI0BeKa, POJib U
MeCTO (HM3HUKH U aCTPOHOMUH B COBPEMEHHOM HayIHOH KapTHHE MHpa,
3HaYCHHE OMHCATENbHON, CHCTEMAaTH3UPYIOIIEH, OOBSICHUTEILHON 1
MPOTHOCTUYECKON (QyHKUMIT pu3MuecKoit Teopuu, poib Guznueckon
Teopuu B HOPMHUPOBAHUY MPEICTABICHUA O (HPU3NICCKOIN KapTHHE
MHpa, MECTO (PU3NIECKOH KapTHHBI MUPA B OOIIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUH O IPUPOJIE.

YuacTue B IMCKYCCHHU O POJH (DM3UKH U aCTPOHOMHH B Pa3IMUHbBIX
cdepax nesTenbHOCTH YenoBeka. [loaroroska coolimenuii o mecte
(bH3NYECKOM KapTUHBI MHpPa B PAAY COBPEMEHHBIX IIPEICTAaBICHHI
o TpupoJie. BrlnonHeHne y4eOHbIX 3aIaHUil, IEMOHCTPUPYIOLIUX
OCBOCHHE OCHOBHBIX IIOHATHH, (PM3UYCCKHUX BEIMYUH U 3aKOHOB
Kypca Qu3uKu

KoHcynpranuu no
MHIUBUAYaAIbHOMY
IIPOEKTY

20

89.

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

90.

q)OpMyJ'H/IpOBKa TEMbl MHAWBUAYAJIbHOT'O IIPOCKTA.

91.

Omnpenenenne TUIA MPOEKTA; GOPMYITUPOBKA HIIEH, TIETTH
IMPOCKTUPOBAHUA

92.

M3ydeHre HCTOYHUKOB HEOOXOMMOM HH(OPMAITUH, OTPAOOTKA METO/IOB
nioricka uH(popmaru B aTepHeTe. CocTaBlieHHe TiaHa TeKCTa.

60




93. BEInicKky U3 TeKCTa, TUTHPOBAHHUE TEKCTA, IIOMETKU B TEKCTE.
94, OdopmiteHre TUCBMEHHON YaCTH MPOCKTA.
95. [onBenenue nToroB.
96. [IpaBuna opopmiieHHE PE3yNbTaTOB, IPE3CHTAIS IIPOSKTa
97. OT4eT 0 X0/Ie BHITIOTHEHHUS IPOCKTA.
98. YpaieHue U3MEHEHHUSIMH U 3aBEpILICHUE POEKTa
Koncynpramnus 2 99. Koncynpramus (mepes s3Kx3aMeHOM)
[Ty6nmanas 3ammura 6 [TyOnmyHas 3ammuTa HHIABUAYATFHOTO IPOEKTa
WHIHMBUYaJILHOTO
IpoeKTa
CamoctosTenbHas pabora 39 | BrImoNHEHHE MHAMBUIYAJILHOTO NPOEKTA
12 | MoaroroBka K 3amUTe MHANBUTYATHLHOTO IPOEKTA
12 [ToAroTOBKA K SK3aMEHY
IIpomesxyTouHas 4
aTTecTanus B Gpopme
9K3aMeHa
Bcero: 271

61




2. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEIMETA ®U3UKA

6.1 MaTepuaJIbHO-TEXHHYECKOE oOecleyeHue

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

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

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

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

Ob6opynoBanue 1a00paTopuu U paboUnuX MECT JIA0OPATOPHH:

— Pabouue mecta Ha 25 oOyvarommxcs

— ABTOMaTH3UpOBaHHOE pabodee MECTO MPEIoaaBaTelIs;

— HuTepakTuBHAs 10CKa, MPOEKTOP, KPOHIITEHH;

— MaruutHO-MapKkepHas J0CKa;

— Harnsgasie moco6ust (KOMIUIEKTHI y4eOHBIX TaONUIL, MIAKAThI: «(PU3UYECKUE BEITUYUHBI U
dyHIaMEHTAIbHBIE ~ KOHCTaHTBI»,  «MEXKIYHApOJHAas  CHCTEMa  CIMHHI[  CH»,
«repuoauyeckas CUCTeMa XHMHUYECKMX dieMeHTOB 1. M. MenzgeneeBa», MOPTPETHI
BBIJIAIOIINXCS YICHBIX-(DHU3UKOB M ACTPOHOMOB);

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

— JlabBoparopHoe o6opymoBanue (0011eTr0 Ha3HAYCHUS U TEMAaTHYECKHE HAOOPHI);

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

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

—  KommiekT yueOHO-MEeTOIMYECKON JOKYMEHTAIIHH;

— @DOH/JI OLICHOYHBIX CPEJICTB MO MPEAMETY;

6.2 UnopmanmoHHOe o0ecnieyeHne peain3aluu NporpaMmbl

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

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

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

OcCHOBHbIE HCTOYHUKH:

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

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

DJIeKTPOHHBbIE 00pa30BaTeibHbIE PECYPChI:

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

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