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CogepxaHue MPOrpaMMbl peaiu3yeTcsi B IMPOIIECCe OCBOSHUS CTYACHTAMH OCHOBHOM MPOTpaMMbl
cpeaHero mnpodecCHOHATBHOTO O0pa30BaHUs C IMOJyYeHHEM CpeaHero oOmiero oOpa3oBaHUs,
pa3paboTanHoii B coorBeTcTBUU ¢ TpedoBanusmu GI'OC COO, a takxke ¢ yuérom tpedoBanuit ®I'OC
CIIO 15.02.10 MEXATPOHUKA 11 POBOTOTEXHUKA (ITO OTPACJIAM

PaGouas nporpamma yueOHoro mpenmera «®PusznMkay IS CIEHHUATBHOCTEH  CpPEIHEro
po(hecCHOHATLHOTO 00pa3oBaHUs pa3padOTaHa B COOTBETCTBHH C TPEOOBAHHSIMH  CIICTYIONINX
JIOKYMEHTOB:

o @enepanbHblil 3ak0H 0T 29.12.2012 No 273-03 «O06 obpazoBanuu B Poccuiickoit deneparim
(c mocaeayMUMH H3MEHEHUSIMU );

e [IIpukaz Munnpocsemenuss Poccum ot 24.08.2022 No762 «O6 yrBepxkaenun Ilopsaka
OpraHM3allMl ¥ OCYUIECTBIIEHUS 0O0pa30BaTENbHON JEATENBHOCTH MO 0Opa3oBaTeIbHBIM
mporpaMMaM  cpefHero  npodeccuoHanbHOro  oOpasoBanus» (B pen. Ilpukasa
Munnpocseierus PO ot 20.12.2022 N 1152);

e [IIpuxa3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012 Ne 413
«O0 yrBepxkaeHnn (penepaibHOTrO roCyJapcTBEHHOTO 00pa30BaTENbHOIO CTaH apTa CPEIHETO
obmero oopazoBanus» (B pel. mpukasa ot 27.12.2023 N 1028);

e [Ipuka3 MunucrepctBa oOpasoBanus u Hayku Poccuiickoit @enepannu ot 10.07.2023 Ne519
«O06 yTBepkaeHUN (PeAepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJApTa CPEIHETO
npodeccnoHanbHOTO 00pa3oBaHus Mo crenuanbHOocTU 13.01.10 DAeKTpOMOHTEp MO PEMOHTY U
00CIY)KUBAHHUIO 3JIEKTPOOOOPYIOBAHKS B IPOMBIILICHHOCTH

e [lIpuka3 Munmnpocenieaus Poccuu ot 18.05.2023 Ne 371 «OO6 yrBepxaeHun (henepaibHOU
00pa3oBaTeNbHON IPOTPaMMBI CpPEeTHETO 00IIer0 00pa3oBaHUmY;

e [Ipuka3 Munnpocsemenuss Poccuu ot 21.09.2022 Ne 858 «O06 yrBepxkaeHuu ¢eaepaibHOro
nepevyHss y4eOHWKOB, JOMYIICHHBIX K HCIONB30BAaHUIO TIPH peau3alliil  WMEIOIIHX
TOCYJapCTBEHHYIO aKKpPEAWUTAIMIO 00pa3oBaTeIbHBIX IMPOTpaMM  HA4YaJbHOTO  OOmIero,
OCHOBHOT'O OOIIEro, CpeIHEero oOIero oOpa3oBaHMs OpraHU3AlMSIMHU, OCYLIECTBISIOIIMMU
00pa30BaTeNbHYIO0 JESATEIBHOCTh M YCTAHOBJICHMS IMPEIEIbHOTO CpPOKa MCIOJIb30BaHUS
UCKITIOUEHHBIX yueOHuKoB” (pen. ot 21.02.2024);

e Pacnopspkenne Munnpocsemenust Poccun ot 30.04.2021 r. NeP-98 «O6 yrBepkaeHun
Konnenmnuu npenoaaBanust o01ieo0pa3oBaTenbHbIX JUCIUILINH C YY€TOM MPpodhecCuoHaIbHOM
HAIPAaBJIEHHOCTH MPOTPaMM CpPEIHEro NMpoQecCHOHANBHOIO O0pa30BaHHUA, pean3yeMbIX Ha
0a3e OCHOBHOT'O O0IIEro 00pa30BaHMS;

e Pacrnopspkerne MunnpocBemenuss Poccun ot 25.08.2022 1. Ne P-198 «O6 ytBepkneHun
Metonuk mpenojnaBaHus 1O  0O0IIe0Opa3oBaTenbHBIM  (00s3aT€TBHBIM)  AUCIMILTUHAM
(«Pycckuit s13b1k», «JIutepatypa», «MHOCTpaHHBIN s3bIK», «Maremaruka», «ctopus» (i


https://normativ.kontur.ru/document?moduleId=1&documentId=439409#l0

«Poccus B mupe»), «dusudeckas KyapTypa», «OCHOBBI 0€30MaCHOCTH KUZHEACSATEILHOCTI,
«ACTPOHOMUSI») € Yy4yeToM Mpo(ecCHOHANbHON HAMpaBICHHOCTH MPOTrPamMM CPEIAHETO
npoecCHOHATLHOTO 00pa30BaHusl, peain3yeMbIX Ha 0a3e OCHOBHOrO o0mIiero odpa3oBaHUS,
npeaycMaTpUBalOIIie MHTEHCUBHYIO 00Ie00pa30BaTEIbHYIO IOATOTOBKY OOYYaIOLIMXCS C
BKJIIOUEHUEM MPUKIIATHBIX MOJyJIeH, COOTBETCTBYIOIIUX npodeccuoHanbHOM
HAIPAaBIEHHOCTH, B T.4. C YYETOM NMPUMEHEHHS TEXHOJIOTUN TUCTAHIIMOHHOTO U 3JIEKTPOHHOTO
00y4eHUs;

e Meroanueckue peKOMEHJAIMK M0 peajn3aluu CpeaHero oodiiero odopa3oBaHusi B IMpeaenax
OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl CPEAHETr0 MpOohecCHOHATLHOTO 00pa3oBaHus Ha Oaze
ocHoBHOro o6miero oopazoanus (Ilncekmo Munnpocsemenuss Poccun ot 01.03.2023 1. NeO5-
592);

e [Ipumepnas pabouas mporpamMma o0mIeo0pa3oBaTeabHOW y4yeOHON NUCHUIUIMHBI «DuU3HKa»
(6a3oBbIii  ypoBeHb)  Is  NPOGECCHOHAIBHBIX  00pa30BaTENbHBIX  OpPTaHHU3alHi,
npeacrasiieHHas B peectpe CIIOLab (spo-lab.ru)d

® JlokanbHble HOpMaTUBHO-TIpaBoBbie akThl I BIIOY «UXTTy.


https://spo-lab.ru/soospo/4
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1. HOACHUTEJBHASA 3AIINCKA

[Iporpamma ydeOHOTro TpeAMeTa OPHUCHTUPOBAHA Ha peanu3aluio  (eaeparbHOro
KOMIIOHEHTa TOCYJapCTBEHHOr0 oOpa3oBarenbHOro craHgapra (manee — ®DI'OC) cpennero
obmero oOpazoBanusi «®Pu3nka Ha 0a30BOM YpOBHE B MpEAEiax OCBOCHUS CTYIACHTAMH
OCHOBHOH TIpOTrpamMMbl CpelHero mnpodecCHOHATLHOTO OOpa30BaHMsl C Y4eTOM HPOQUIIS
MOJTy4aeMOro MpoPeCCHOHATBHOTO 00pa3oBaHUS.

dusmka Kak Hayka o HauOoJiee O0IUX 3aKOHAX MPHUPOJIbL, BEICTyIasl B KAUECTBE y4eOHOro
IpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXaroIeM MHpE.
HIkonbHBIA Kypc GU3MKH - CHCTEMOOOpa3ylomuil s €CTECTBEHHO-HAyYHBIX Y4EeOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUHN, U3y4aeMbIX
XUMHEH, Ouosorueit, pusmueckoii reorpadueii u acrpoHomueil. Vcrmonb30BaHHEe W aKTHBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUM OmIpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IIOJyYEHHMs] HOBBIX
MaTepHaJIoB C 33JaHHBIMU CBOICTBaMU U Jpyrux. M3ydyeHue (Gpu3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUIN
IPUMEHATh HAyYHbII METOJI ITO3HAHUS NIPH BBIIOJIHEHUN UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHoOBy kypca ¢pu3uku 15t ypOBHSI CPEIHETO 00IIEero 00pa3oBaHus MOJIOXKEH Psif UIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Wnest nenoctHOCTH. B cOOTBETCTBUM € HEW KypcC SIBISIETCS JIOTUYECKH 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3HMKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEW MaTepuall Kypca GU3NKH 00beMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBusercs (GOpMHpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Wnes rymanutapuzanuu. Peanusanus uaen npeamnoiaraeT UCojib30BaHHE T'yMaHUTapHOTO
noTeHuuana (PU3NUecKoil HayKu, OCMBICTICHUE CBSI3M Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMH.

Wnes npuknagHoi HanpasiaeHHocTU. Kype ¢u3uku npeanonaraet 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MIPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Wnest SKoNOru3aluy peanu3yeTcsl IMOCPEICTBOM BBEJIEHUS D3JIEMEHTOB COJEpIKaHU,
MNOCBALIEHHBIX JKOJIOTMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX1eHus Mpo0iIeM palioHaIbHOTO MPUPOIOIOIb30BAHUS U
HKOJIOTUYECKOH O€30MacCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha ypOBHE CpelHEero oOIiero oOpa3oBaHUs
ABIAIOTCA (pu3nyeckue Teopuu ((HOpMUPOBAHUE TMPEACTABICHUI O CTPYKTYpe IOCTPOCHHS
¢uznueckoil Teopuu, poiu (GyHIAMEHTAJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSX O MPUPOJE, TpaHUIaX MPUMEHHUMOCTH TEOPH, NJs ONMHUCAaHUsl €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITeTbHOCTHBIN MMOIX0/] B Kypce (PU3MKHU peamu3yercs MpexkJie BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIBLHOMN IEATEIbHOCTH 00YyJatoIIXCsl.

s 6a3oBoro ypoBHA Kypca (PU3MKM - 3TO HCHOJB30BAHHWE CHUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JIAOOPATOPHBIX padoT, KOTOPbIE B IporpaMMe 1o (u3nkKe
00BbEIMHEHB! B OOLIMM CHHCOK YYEHHMUYECKUX MPAaKTUYECKUX paboT. BbineneHue B ykazaHHOM
nepevyHe J1IabopaTopHBIX pPadOT, MPOBOAMMBIX JJIsI KOHTPOJS M OLIEHKH, OCYIIECTBISIETCS



y4yacTHUKaMU 00pa30BaTelbHOrO0 Tpolecca MCXOAs M3 OCOOEHHOCTEH IJIaHUPOBAaHUS U
ocHamieHusi kabmnHera ¢usuku. Ilpm 3ToM obOecreunBaeTcsi OBIAJACHUE OOYJYAOIIUMUCS
YMEHUSIMH TIPOBOJHMTH KOCBEHHbBIE WM3MEPEHMS, HCCIECIOBAaHHUS 3aBHCUMOCTEH (U3UUECKUX
BEJINYHMH U TIOCTAHOBKY OTBITOB IO MPOBEPKE MPEUIOKEHHBIX THITOTES.

Pemenne pacu€THBIX M KayeCTBEHHBIX 3aJad C 3aJaHHON (DU3MYECKOH MOJENbIO,
MO3BOJIAIOIIEE TPUMEHATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jelia Kypca,
TaKk U HMHTETPUPYd 3HAaHUSA M3 pa3HbIX pa3aenoB. JlJis KayecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHHE MPOTEeKaHWs (QUIUYECKUX SBICHUM W TPOIECCOB B
OKpYXarolled >KU3HHU, TpeOyrouue BbIOOpa (DU3MYECKOW MOJENU Al CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun c¢ tpedoBaHusmMu PI'OC COO k MaTepuanbHO- TEXHUYECKOMY
oOecrieyeHn0 y4eOHOTo Tmporecca 0a30BbI ypOBEHb Kypca (HM3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJKCH M3y4aThCsl B YCIOBHSIX NMPEAMETHOTO KaOWHeTa (DM3WKH WIA B
YCIIOBUSAX MHTETPUPOBAHHOTO KAaOMHETa MPEAMETOB €CTECTBEHHO-HAy4yHOTO Lukia. Hamuuue B
KaOuHeTe PU3UKU He0OX0UMOT0 TabOPaTOPHOTo 000PYAOBAHUS I BHIIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o (GU3MKE YYCHHUUECKUX MPAKTHYECKUX paboT H  JIeMOHCTPALMOHHOTO
00opynoBaHus 0053aTENBHO.

JemoHcTpanionHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECIEUMBACT IMOCTAHOBKY IEPEUMCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIFOYEBBIX JEMOHCTPALUN JJIsl HMCCIEJOBAHUS HM3y4aeMbIX SIBJICHHH M IIPOLECCOB,
IMIIUPUYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHA.

JlaGopaTtopHoe 00OpyqOBaHUE Ul YYEHHUYECKMX IMPaKTHUECKUX padboT (opMmMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreyuBaeTcs B pacyére OJHOIO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpPaTOPHOIO OOOPYAOBAaHUS JIOJKHBI OBITH
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AaHAJOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BAHUH SBISIOTCS:

dopMHUpOBaHUE UHTEPECA U CTPEMIICHUS O0YJAIOIIUXCS K HAYYHOMY M3YUYEHHIO TTPUPO/IBI,
pa3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

PasBuTte TmpencraBieHHI O HAaydHOM ~METOAE T[O3HaHUS U (QOpMHUpPOBaHUE
MCCJIEI0BATENHECKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

®opMHpPOBAHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa M3yYEHUs OCHOB CTPOCHMS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

®dopMupoBaHUE YMEHUN OOBSICHATH SIBICHUS C UCIOJIb30BAaHWEM (DH3WYECKUX 3HAHUMA U
Hay4YHBIX JI0KAa3aTEIbCTB;

®dopMupoBaHUE TIPEACTABICHUN O ponH (U3HKU JUISI Pa3BUTHSA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHA U TEXHOJIOTHM.

JlocTtuxkeHne 3THX Iieleil oOecrednBaeTcs pelIeHHEeM CIEAYIOIUX 3agad B Ipoliecce
M3Y4eHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:

[TproOperenue cuctembl 3HaAHHK 00 OOMIMX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKITFOYAs MEXaHHUKY, MOJEKYISIPHYIO (U3HKY, STEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY
1 DJIEMEHTHI aCTPOPHU3HKH;

dopMupoBaHUE YMEHHUHM MPUMEHSATh TEOPETUUECKHE 3HAHUS ISl O0BSICHEHUS] GU3UYECKUX
SBJICHUH B IPUPOJIE U JUISI IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

OcBoeHre croco0OB PEIICHHS Pa3IMYHBIX 3374 C SIBHO 3aJIaHHON (PU3MUECKOW MOJIETIBIO,



3aJa4, MoIpa3yMeBalOIINX CAMOCTOSTENIbHOE co3/laHne GU3NYECKOM MOJIeNIN, COOTBETCTBYIOLIEH
YCIIOBUSM 3aJ]auu;

[Tonumanne (U3NYECKHX OCHOB M MPUHIUIIOB JCUCTBUS TEXHMUYECKHX YCTPOICTB W
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPELY;

OBnageHne METOAAMHU CaMOCTOSITENIFHOTO IUTAHUPOBAHHUS M TPOBEACHUS (U3UUECKUX
SKCIIEPUMEHTOB, aHallu3a U HWHTEpIpeTanuu WHGOpPMALUU, ONpeAeNeHUs JI0CTOBEPHOCTU
MOJIy4YEHHOT' O pe3yJIbTaTa;

Co3nanue yclIOBUHM JJIsi pa3BUTHSL YMEHHUH MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUYECKOM
JIeATEIbHOCTH.



2. OBIIIASI XAPAKTEPUCTUKA PABOYEW TPOI'PAMMBI

OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPE/IMETA

[TporpamMma o61Ie06pa3zoBaTeIbHOTO yaeOHOTO MpeaMeTa (nainee — npeamera) «Dusukay
orpaxaer TpedoBanus @I'OC COO k pe3yibpTaraM OCBOCHHUs 00pa30BaTEIBLHON MPOrPAMMBI IO
npeamery «®Pusuka». IIporpaMma sBIs€TCd 4YacTbl0O OCHOBHOM IPOTPAMMBI  CPEIHETO
npodeccuonanbHoro oobpazoanus (namee — OIl CIIO) B coorBerctBuu ¢ ®I'OC CIIO mo
cnenuanbHoct  15.02.10 MEXATPOHUKA MW POBOTOTEXHUKA (IIO OTPACJISM,
ocBauBaeTcs Ha 0azoBoM ypoBHe. Ha n3yuenume yueGHoro mpenmera «®Pusuka» orBommtes 158
9acoB.

Kontpons kadectBa ocBoeHusi mnpeamera «®Pusnka» MPOBOAUTCA B IPOLECCE TEKYIIEro
KOHTPOJISI U IPOMEXYTOUHOM aTTecTaliy.
Texyuii KOHTPOJIb IPOBOJIUTCS B Mpesenax yueOHOro BpeMeHH, OTBEIEHHOIO Ha PEMET, Kak
TPpAaAULIUOHHBIMHU, TaK 1 MHHOBAIMOHHBIMU ME€TOJaMU, BKJIIOYasd KOMIIBIOTCPHOC TCCTUPOBAHUC.
Pe3ynbpTaThl KOHTPOJISI YYUTHIBAIOTCS MPH MOABEIEHUH MTOTOB IO mpeamery. [Ipomexyrounas
arrecTanus mpoBoAMTCs B (opme audQepeHIMpPOoBaAHHOTO 3a4eTa MO HTOTaM H3yYSHHS
npeaMera.
HpOMe)KYTOLIHaSI arrécralusa B BHJAC 32K3aMCHa IO NpEAMCTY HNPOBOJUTCA 3a CUHET BPCMCHH,
OTBEJICHHOT'O Ha €r0 OCBOEHHUE.

2.1 Mecto yueoHoro npeamera B ctpykrype OII CIIO:

O6meoOpa3oBarenbHblil  yueOHbIH mnpeaMer «®Dus3uka» BXOJUT B COCTaB 00S3aTENbHBIX
PEeIMETOB 0011e00pa30BaTEILHOTO UKJIa OIl1 CIIO 1o CHEIUAIBHOCTH
15.02.10 MEXATPOHHKA 1N POBOTOTEXHUKA (ITO OTPACJISIM, uzy4aercs B IepBOM U
BTOPOM CEMECTpax.

2.2. llesin ocBOeHUs1 y4eOHOI0 MpeiMeTa:
Copneprxanue nporpammsl o011eo0pa3oBarenbHOro yueoHoro npeamera «®du3nka» HarpaplieHO
Ha JIOCTH)KEHHUE CIIEAYIOIIEH LIENH:

e (opMupoBaHHEe y 00yUaIOIIUXCsl YBEPEHHOCTH B LIEHHOCTH 00pa30BaHus, 3HAUMMOCTH
¢bu3nvecKrux 3HaHUH JUIsI COBPEMEHHOT0 KBAIN(UIIMPOBAHHOTO CIIEIMAINCTa U
OCYILECTBIICHUH €ro NMpo(ecCHOHANBHOM e TeTbHOCTH;

e (opMHUpOBaHME €CTECTBEHHO-HAYYHOW TPaMOTHOCTH;

e OBJaJieHUE CIENUPUUECKON CUCTEMON (U3NYECKUX MOHATHH, TEPMUHOIOTHEN U
CHMBOJIHKOM;

® OCBOCHME OCHOBHBIX (DU3MUECKUX TEOPHIi, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAJICHUE OCHOBHBIMHU METOJIaMU HAyYHOTO ITO3HAHUS IIPUPO/IbI, UCIIOJIb3YEMBIMHU B
¢uzuke (Hab0IeHUE, ONTUCAHNE, U3MEPEHHE, BBIIABIKEHUE THIIOTE3, IPOBEICHUE
JKCIIEPUMEHTA);

® OBJIAJICHUE YMEHUAMHU 00pabaThIBaTh JaHHBIE YKCIIEPUMEHTA, OOBACHATH MOJTyYCHHbIE
pe3yJbTaThl, yCTAaHABIUBATH 3aBUCUMOCTH MEXAY (PU3NUECKUMH BEITMUYNHAMHU B
Ha0J110/1aeMOM SIBJIEHUH, JI€TIaTh BHIBObI;

e (opMHUpOBaHME YMEHUS peliaTh (PU3HMUECKUE 3a/1a41 PA3HBIX YPOBHEH CIOKHOCTH;

e pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTEHHsI 3HAHUH ¢ UCTIONBb30BaHUEM PA3JIIMYHBIX UCTOYHUKOB HH(OpMaLIUu
Y COBPEMEHHBIX UH(OPMAIIMOHHBIX TEXHOJOTHI; yMEHUH (OPMYIUPOBATH U
000CHOBBIBAaTh COOCTBEHHYIO TO3UIIMIO IO OTHOLICHUIO K (pru3nyeckoit nHpopmarum,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

® BOCIUTaHHE YyBCTBA FOPAOCTH 32 POCCHICKYIO PU3NIECKYIO HAYKY.



2.3. IllianupyemMbie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeAMeTa B COOTBETCTBHH €
®I'OC CIIO u Ha ocHoBe ®I'OC COO

B pamkax mporpammbl yueOHOTO mpeamera «Pu3nka» 0O0ydYarOIIMMUCS OCBaMBAIOTCS
JUYHOCTHBIE, METANPEAMETHbIE M MPEAMETHBIC PE3yJbTaThl B COOTBETCTBHM C TPEOOBAHHSIMU
®I'OC cpeanero obOmero obpasoBanusi: muyHocTHble (JIP), wmerampenmerneie (MP),
npeametneie  (I1P): OOpa3oBarenpHBIC pPE3yabTaThl ONPEAENEHBl B TNPHUMEPHBIX PabdOYnX
nporpammax, I'OC COO.

Kon ‘ [lnanupyemblii pe3ysabTaT
JIn4HOCTHBIE pE3yIbTATHI
JIP1
JIMYHOCTHBIE PE3YJIBTATHI IPAKJAHCKOTO BOCIIUTAHUS:
JIP1.1 .
c(OPMHUPOBAHHOCTh TPAKIAHCKON IMO3ULUU OOY4arolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 00IIecTBa

JIP1.2 NPUHATHE TPAJAULIUOHHBIX OOIICYETIOBEYECKIMX TI'yMAaHHUCTUYECKHX U
J€MOKPAaTUYECKUX LIEHHOCTEH;

JIP1.3 FOTOBHOCTh  BECTHM  COBMECTHYIO  JICATEIIBHOCTb B  HMHTEpecax
rpaXaaHcKoro oOmlecTBa, y4yacTBOBaTb B  CaMOYIpPAaBIEHUU B
00pa3oBaTeNnbHON OpraHu3aluy;

JIP1.4 YMEHHE B3aUMOJICUCTBOBATH C COUMAIBHBIMU HHCTUTYTaMU B
COOTBETCTBHUHM C UX QYHKUMSIMH U Ha3HAYCHHEM;

JIP1.5 TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOM EATEIIHOCTH;

JP2

JIMYHOCTHBIE PE3YIbTAThl HATPUOTUUYECKOTO BOCIIUTAHUS

JIP2.1 c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

JIP2.2 LIEHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBEHHBIM  CHMBOJIAM,
JOCTUKEHHUSIM POCCUMCKHUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHHKE;

JIP3

JIMYHOCTHBIE PE3YJIbTATHI JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS

JIP 3.1 c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUS;

JIP 3.2 CIIOCOOHOCTh  OIIEHWBATh CHTYallUl0 W TPUHUMATh OCO3HAHHBIE
peLIeHNs, OpPUEHTUPYSICh HA MOpaIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH,

B TOM UYHCJIE B JESITEIBHOCTH YUYEHOTO;

JIP 3.3 OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIero;

JIP 4 JIMYHOCTHBIE PE3YJIbTATHl ICTETUYECKOTO0 BOCIUTAHUS

JIP 4.1 3CTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuiero Gpusnyeckon Hayke;

JP 5 JINYHOCTHBIE PE3YyJIbTAThI TPYAOBOTO BOCIIUTAHUS:

JIP 5.1 MHTEpEC K Pa3NUYHBIM cpepaM NpodecCHOHATBHON AEATENbHOCTH, B

TOM YHUCIIC CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccM ©  pealn30BBIBATH

COOCTBEHHBIE JKM3HEHHEIC IIJIaHBbI,




JIP 5.2 TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpPa30BaHUIO B 00IacTH
(U3HUKY HA TPOTSHKEHUH BCEU KU3HU
JP 6 JIMYHOCTHBIE PE3YJIBTATHl JKOJIOTHYECKOTO BOCIIUTAHUSA !
JIP 6.1 c(hOpMUPOBAHHOCTh 9KOJIOTHYECKOI KYJIbTYpBI, OCO3HaHUE
IJ1I00aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;
JIP 6.2 IJIAHUPOBAHUE U OCYILECTBJICHUE JCHCTBHUI B OKpY)KAIOUIEH cpele Ha
OCHOBE 3HaHHUS LIEJEN YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA;
JP 6.3 Pacmimpenue onbita 1eATeIbHOCTH 3KOJIOIMYECKONW HAIPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (Ppusuke;
JIP7 JINYHOCTHBIE PE3YNbTAThl [EHHOCTH HAyYHOT'O IIO3HAHMUS:
JIP 7.1 c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3MUECKON HAYKH;
JIP 7.2 OCO3HAHME I1IEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IIPOIIECCE
M3y4YeHHs (U3WKH OCYMIECTBIATH MPOEKTHYKD W HCCIENOBATEIBCKYIO
ACATCIIBHOCTL MHANBUAYAJIBHO W B I'PYIIIC.
MetanpeameTHbIe pe3ynbTaThl
IIYyn .
OBnaneHue yHUBEpPCAIbHBIMHU Y4eOHBIMH [T03HABATEIHHBIMU JCHCTBUSIMHU:
[IYynl .
0a30BbI€ JIOTHYECKUE ACHCTBUS
IYynl.1 CaMOCTOSATENILHO (OPMYJIUPOBATh M aAKTYaJIHM3UPOBATH IMPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
MYyn 1.2 ONpeNeNsATh LeNNU JEATeIbHOCTH, 3aJlaBaThb NapaMmMeTpbl U KPUTEPUH HX
JOCTH>KECHHS;
Yy 1.3 BBISIBJIATh 3aKOHOMEPHOCTU M TMPOTHUBOPEUHS B paccMaTpUBAEMBbIX
(UBUYECKUX SBICHUSX;
IYyn 1.4 pa3pabaThIBaTh IUIAH pEIICHHS MPOOJIeMbl ¢ Y4ETOM aHAIN3a MMEIOIIUXCS
MaTepHualbHbIX U HEMATEPUAIbHBIX PECYPCOB;
MYyn 1.5 BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OIIEHUBATH COOTBETCTBUE
PEe3yNbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;
[IVyn 1.6 KOOPJMHHUPOBATh M BBINOJHATH pabOTy B YCIOBUAX pealbHOIO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
M¥Yyn 1.7 pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.
MYyn 2 0a30BBIE UCCIIENOBATEIBCKHUE IEHCTBU:
MYyn2.1. BIIQJIETh HAYyYHOHM TEPMHUHOJIOTHEM, KIIOYEBBIMH TOHATHUSAMU U
MeToaMu GU3UYECKON HAyKU;
MYyn 2.2 BIIQJICTh HABBIKAMHU  y4EOHO-UCCIIEJIOBATETLCKON ¥ MPOEKTHOU

JESTEIIbHOCTH B 00MacTh (DPU3HMKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K




CaMOCTOATCIIBHOMY IIOHMCKY MCTOAOB PCHICHUA 3aJav q)HSI/I‘ICCKOFO
COACPpIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOOB IMTO3HAHUA,

[MYyn 2.3

OCYIIECTBIISATh PA3IMYHBIC BUJBI JCATSILHOCTH 10 TIOJTYYCHHIO HOBOTO
3HaHUS, €r0 WHTEepPIpeTaluy, NpeoOpa3oBaHUI0 M TPUMEHECHHUIO B
Pa3INYHBIX YYEOHBIX CHTYallUsX, B TOM YHCJIC IIPH CO3aHUU YICOHBIX
MIPOEKTOB B 00J1aCTH (DU3UKH;

IYyn2.3

BBISIBJIATh IPUYHMHHO-CIIEZICTBEHHBIE CBSI3U M aKTyallM3UpOBaTh 3a/1auy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTb AaApryMEHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHMM, 3a4aBaTb IapaMeTpbl U
KPUTEPHH PELICHHUS;

IYyn2.3

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJC PCIICHHA 3aJadd PE3YJIbTAThI,
KPUTHUYICCKU OLICHUBATH Hnux JAOCTOBCPHOCTD, IIPOIrHO3UPOBATH
HN3MCHCHHUC B HOBBIX YCJIOBUAX;

[IYyn 2.3

CTaBUTh U (POPMYIMPOBATh COOCTBEHHBIE 337aYl B 00pa30BaTEIbHON
JIeSITEJIBHOCTH, B TOM YHUCIIE IPU U3YYEHUH (PU3UKU;

[MYyn 2.3

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

[IYyn 2.

YMETb IEPEHOCHUTH 3HAHUS 10 (PHU3HKE B IPAKTUYECKYIO
00J1aCTh J)KU3HEESTEIbHOCTH;

[IYyn 2.3

YMCTb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX O6J'IaCTeI7I;
BBIABHUI'aTb HOBBLIC UACH, IIpCAJIaraTb OPUIHHAIIBHBIC ITOAXO0AbI K
peumicHus; CTaBUTh HpO6HeMI>I " 3ala4M, JOITyCKaroIue
AJIbTCPHATHBHBIC PCIICHMA.

MVyn 3

pabota ¢ uH(popMaIei:

Myyn 3.1

BJIa/IETh HAaBbIKaMU MOJIy4YEHUS] HHPOPMAMH PU3NYECKOTO COIEPIKAHUS U3
VMCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh ITIOUCK, AaHAIIN3,
CHCTEMaTH3alMI0 U UHTEPIIPETALUIO HHPOPMALIUK pa3IMYHbIX BUIOB U
bopM npencTaBIeHUS;

MP 1.3.3

OLCHUBATb JOCTOBCPHOCTH I/IH(i)OpMaI_II/II/I;

MP 1.3.4

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaHI/IOHHLIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B pPE€ICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBLIX H
OpraHM3alMOHHBIX 33Ja4 C COOJII0/IEHHEM TpeOOBAHUN ASPrOHOMUKH,
TEXHUKU 0€30IaCHOCTH, TMTHUEHBI, pecypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€3011acHOCTH;

MP 1.3.2

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJIEPKaHMsI B Pa3IMYHBIX (opMarTax
¢ y4éTOM HazHa4yeHUs MHPOpPMALMU U LIEJIEBOM ayAUTOpPUH, BHIOUpas
ONTUMAJIbHYIO (POPMY IpeCTaBICHHS U BU3yaIU3aliu.

KVyn

KOMMyHI/IKaTI/IBHBIC YHUBCPCAJIbHBIC y‘{C6HBIC JIEeHCTBUSA

KVynl

oOmrexHue:

KVynl.l

OCYIIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOI 1€ TEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM
A3BIKOBBIX CPE/CTB;

KVyn2

COBMCECTHAasA ACATCIBbHOCTD.

KVyn2.1

IMOHMUMATh U UCIIOJIBb30BAaTh NPCUMYILICCTBA KOMaH,HHOﬁ n




WH/IMBUIYaJIbHOM pabOThI; BEIOUPATh TEMATUKY U METO/BI COBMECTHBIX
JecTBUH ¢ yUETOM OOIIMX HHTEPECOB, U BO3MOYKHOCTEH KaXKI0TO WieHa

KOJUJIEKTHBA;

KVyn2.2 IPUHUMATH LIEJIM COBMECTHOM 1€ TEIbHOCTH, OPIraHU30BbIBATh U

KOOPJIAMHUPOBATh JEUCTBUSA 10 €€ JOCTHKEHHUIO: COCTABIIATh IIJIaH
JeMcTBUH, paclipeieNaTh PoJid ¢ yu€TOM MHEHUH Y4aCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;
KVyn2.3 OLICHMBATh KayeCTBO CBOETO BKJIAJA M KAXKIAOIO yYaCTHUKAa KOMAaH[bl B
o0l pe3ynbTar 1o pazpaboTaHHBIM KPUTEPUSM;
KVyn2.4 npeiaraTb HOBBIE IIPOEKTHI, OLIEHHWBATh UAEU C IO3ULIMHU HOBHU3HBI,
OPUTHMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;
KVyn2.5 OCYILIECTBIISATh TO3UTUBHOE CTPATETMUECKOE IIOBEJEHHE B  pa3IMYHbIX
CUTYalUsX, IPOSBIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.
PYyn .
PerynatuBHble yHUBepcaabHble yueOHbIE JEHCTBUSA

PVyn 1 CaMOOpraHu3aLus:

PVyn 1 CaMOCTOSITENIbHO OCYILIECTBIISATh I103HABATEIbHYIO JESATENbHOCTh B
oOmacti (PU3MKH M ACTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynHpoBaTh COOCTBEHHBIE 331a4H;

PYyn 1 CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUs PacuETHBIX U KauyeCTBEHHBIX
3ajjay, IUIaH BBIIOJHEHUS HPAKTUYECKOH paboOThl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeOUTEeHUH;

PVyn 1 JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

PVyn 1 paciupsTh paMKU y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;

PVyn 1 JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

PYyn 1 OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

PVyn 1 CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYIULUU B
o0nacTy (U3UKH, MOCTOSHHO TOBBINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

PYyn2 CaMOKOHTPOJIb!

PVYyn 2.1 JaBaTh OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBHI B
JESTENIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETAM;

PVYyn 2.1 BJIa/IETh HABbIKAMHU II03HABATENbHOM pedIeKCUM Kak OCO3HAHMS
COBepUIaeMbIX JIEHCTBUH W  MBICIMTEIBHBIX TIPOLECCOB, UX
pe3yJbTaTOB U OCHOBAHMIA;

PVYyn 2.1 UCIIOJIb30BaTh MPHUEMBI pedIieKCUM ISl OLIEHKH CHUTYyalluH, BbHIOOpa
BEPHOTO PEILIEHUS;

OLICHMBAaTh PUCKU M CBOEBPEMEHHO IPUHUMATh PEUICHMS IO HX
CHU)KEHHUIO;

PYyn 2.1 NPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MPH aHAIIN3E Pe3yIbTaTOB
JeSITEIbHOCTH;

PYyn 2.1 MPUHSITHE ce0sl U IPYTUX:

PVyn2.1 MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA;

PYyn2.1 IPUHUMATh MOTHBBI M AapryMEHThl JpYIMX IIpH aHaJU3€ pe3yJbTaToOB




JACATCIIbHOCTH,

PYyn 2.1

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIUOKY.

[IpenmeTHbIE pe3yabTATHI

ITP1

MOHUMATh POJb (PU3UKH B IKOHOMHUYECCKOW, TEXHOJIOTHUYECKOM,
9KOJIOTMYECKOM, COLMAIbHOM U O3TUYECKOW cdepax [esTeIbHOCTH
YeloBeKa, pojib U MECTO (PU3MKM B COBPEMEHHOW HAy4yHOW KapTHUHE
MUpa, 3HaUE€HUE ONMUCATEIbHON, CUCTEMATU3UPYIOIIEH, 00BICHUTEIBHOM
U TMPOTrHOCTUYECKOW GYHKIUH (U3MUEeCKOH Teopuu - MEXaHUKH,
MOJICKYJISIPHOW (PU3UKU U TEPMOIMHAMUKH, POJIb (PU3NIECKON TEOPHH B
(bopMHpPOBaHUY MPEACTABICHUH O (PU3NUECKON KAPTUHE MHPA;

ITP1.1

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJCNCH (QU3HUYECKUX Tel U
MPOIICCCOB (SIBJICHUI): WHEpIUaibHas CHCTeMa OTcuY€Ta, aOCOJIOTHO
TBEpAOE TENO, MaTepuajabHas TOYKA, PABHOYCKOPEHHOE IBUKECHHE,
cBoOOHOE TaZeHHue, abCONMIOTHO ympyras aedopmarus, aOCOIOTHO
ylpyroe u aOCOJIOTHO HEYNPYroe CTOJIKHOBEHMS, MOJETH Trasa,
KHUAKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, WACAIbHBIA ras,
TOYCYHBIN 3apsifl, OTHOPOIHOE IIEKTPUICCKOE TIOJIE;

I1P1.2

paznuuaTh  ycioBHs  (TpaHMIBI, O0JIACTH) MPUMEHHUMOCTU
buzHuecKux 3aKOHOB, MMOHUMATh BCEOOIIHI Xapaxkrep
(dbyHIaMEHTAIBHBIX 3aKOHOB W  OTPAaHUYEHHOCTb  MCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

I1P1.3

aHAJM3UPOBaTh U OOBACHATH MEXaHWYECKHE NpPOIECcChl U
SIBJICHUSI, HCIOJBb3YySl OCHOBHBIE TIIOJIOKEHUS WU 3aKOHBl MEXAaHUKH
(OTHOCUTEIBPHOCTh MEXAaHWYECKOTO IBUKEHMS, (HOPMYJIbI KUHEMATHKU
PaBHOYCKOPEHHOT'O JIBKEHUS, TpeoOpa3oBanus ['anunes 1 ckopocTu
U T1epeMelleHus, 3akoHbl HpIOTOHA, NPUHLIUI OTHOCHUTEIBHOCTHU
["anunest, 3akOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa
U MEXaHWYEeCKOM DSHEepruM, CBs3b pabOThl CUJIBI C HW3MEHEHHEM
MEXaHUYECKOM SHEepruM, YCIOBUS paBHOBECUS TBEPAOIO Teia), MpHU
9TOM HCIIOJIb30BATh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCIOBUS TNPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB: IpeoOpa3oBaHUi
I'anunest, BToporo u Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs
HUMITYJIbCA M MEXaHUYECKON IHEPTHH, 3aKOHAa BCEMUPHOIO TATOTEHUS;

I1P1.4

aHaJ'II/ISI/IpOBaTB 158 O6’B${CH${TB TCIIJIOBBIC npoueccm u SABJICHUA,
WCIOJIb3Ys] OCHOBHBIE MOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKON Teopuu
Y 3aKOHBI MOJIEKYJISAPHOU (DU3UKH U TEPMOJIWHAMUKU (CBSI3b JaBICHUS
UJICATbHOTO Tra3a CO CpelHEeW KUHETHMYECKOW HHEpruel TemioBOro
JBUKEHUS U KOHIIEHTPALIUEW €ro MOJIEKYI, CBSI3b TEMIIEPATYpPbl
BEIIECTBA CO CPEIHEW KMHETHMYECKOW SHEPrueil TEIIOBOTO JIBUKEHUS
€ro 4YacTWIl, CBSA3b JABJICHHWS HJICAJTLHOTO Ta3a C KOHICHTpaIuen
MOJIEKYJl U €ro TemmnepaTypou, ypaBHeHue MeHneneeBa-Kianeiipona,
MEePBbIi  3aKOH TEPMOJMHAMHKH, 3aKOH COXPAaHCHHS DJHEPruu B




TCIIJIIOBBIX Hpoueccax), npu STOM HCHOJB30BATH MATCMATHUYCCKOC
BBIPAXKCHUC 3aKOHOB, YKa3bIBaTb YCJIOBHA NPUMCHHUMOCTU YPAaBHCHHA
MenneneeBa-Knanenpona;

ITP1.5

aHAJIM3UPOBATh U OOBSICHATH HJIEKTPUUECKUE SBICHHUS, UCIIOJIb3YS
OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JIEKTPOJUHAMUKHU (3aKOH COXPaHEHUs
JIEKTPUUYECKOro  3apsna,  3akoH  KynoHa,  NOTEHLMaIBHOCTh
JIEKTPOCTATUYECKOIO MOJIS, HPUHIMII CYNEPHO3ULUU 3JIEKTPHUECKUX
IIOJIEH, IIPU 3TOM YKa3blBasl YCJIOBHUS IIPUMEHUMOCTH 3akoHa KyioHa, a
TaKXXe MPAKTHYECKN BAXXKHBIE COOTHOIIEHUS: 3aKOHBI OMa i ydacTka
LENA U JUIS 3aMKHYTOM 3JIEKTPUYECKOM Lienu, 3akoH Jlxoyisa-JIeHna,
npasuia Kupxroda, 3axonsr @apazaes AJis 2IEKTPOIIN3a);

[1P1.6

ONMHCHIBATh (UBNYECKUE TPOIECCHl M SIBJICHHS, HCIOJb3Ys
BEJIMYMHBI: TIEpEMEIICHHE, CKOPOCTh, YCKOPEHHE, UMITYyJIbC Tella U
CUCTEMBI TeJl, CHJjla, MOMEHT CHJIbI, JIaBJICHHE, OTEHIIMATbHAST SHEPTUS,
KMHETHYECKAasi OJHEPrHsi, MeXaHW4eckas »dSHeprusi, pabora CHIIBL,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, Cuila TSHKECTH, Cujla YIPYrocTH,
Cuja TPEHHUS, MOIIHOCTb, SHEPIHs B3aHUMOJCUCTBHS Tella ¢ 3eMIIEl
BOJIM3M €€ TIOBEPXHOCTH, DHEPTUS YNPYroi aedopManiivi TpPYKUHB,
KOJMYECTBO TEIUIOTHI, a0COJIOTHAs TeMmIeparypa Tena, padora B
TePMOJUHAMUKE, BHYTPEHHSI SHEPTUs UI€aTbHOT0 OJJHOATOMHOTO T'a3a,
paboTa wuAealbHOrO Tasza, OTHOCUTENbHAs BIAXKHOCTh BO3/yXa,
KOA(QPHUIHUEHT MOJIE3HOTO JEHCTBHSI MJICAIbHOIO TEIJIOBOTO JABUraTeNs;
JIEKTPUUYECKOE  T0JIe,  HaNpsHKEHHOCTh  IEKTPUUYECKOro  I1OJI,
HaNpsHKEHHOCTh TIOJISI TOYEYHOTO 3apsiia WM 3apsHKeHHOTo Imapa B
BaKyyM€ M B JIHMIJEKTPUKE, MOTCHIUAI DIIEKTPOCTATUYECKOTO IO,
pa3HOCTb NOTEHLMAIOB, J3JEKTPOJABMXKYIIas CUjla, CHJIAa TOKa,
HaNpsDKCHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas EMKOCTh IUIOCKOTO
KOH/IEHCAToOpa, CONPOTHUBICHHUE y4YacTKa LEMH C MOCIEIOBaTEIbHBIM U
napajyieIbHbIM COEIMHEHHEM PEe3UCTOPOB, SHEPIrHs HIEKTPUUYECKOTO
MOJIS1 KOHJIEHCATOPa;

I1P1.7

OOBSACHATH OCOOCHHOCTH MPOTEKAaHUS (U3HUECKUX SIBICHMMA:
MEXaHUYECKOe JIB)KEHUE, TEeIJIOBOE JIBM)KEHHME YacTHUI] BEIecTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHUE, MU y3usi, ucmapenue,
KHUIIEHHUE U KOHJIEHCaIus, IJIaBJICHHE
Y KPUCTAJUIM3ALMsl, HAlIPaBJIEHHOCTH TEILIONEPENAaUH, MEKTPU3ALIHS
T€J, SKBUIOTEHIIMAILHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBO/IHUKA,

[1P1.8

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (puznueckoit
BEJIMYUHBI OT IPYroi C UCIOJIIBL30BAHUEM MPAMBIX U3MEPEHUH, IIPU 3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3YyIbTAThl IOJIYYEHHOMN
3aBHCUMOCTH (HU3WYECKHX BEIUYMH B BUJE TpaQUKOB C Yy4ETOM
aOCOJIIOTHBIX ~ IOTPEHIHOCTEH  W3MEpPEeHUH, JenaTh  BBIBOJBI 110
pe3yJbTaTaM MCCIICIOBaHNUS;

ITP1.9

IpOBOAUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, HpPU
3TOM BBIGI/IpaTB ONTUMAIBLHBIN METOL HU3MCPCHUA, OLICHUBATh




a0COJIIOTHBIE M OTHOCHUTEJIbHBIE TOTPEIIHOCTU MPSMBIX U KOCBEHHBIX
U3MEPEHU;

ITP1.10

IIPOBOAUTH ONBITHl 110 IPOBEPKE NPEJIOKEHHOW TMIIOTE3BIL:
IUTAHUPOBATh SKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY,
AQHAJIM3UPOBATh IOJIYYEHHBIE PE3YJbTaThl U JIEJIaTh BBIBOJ O CTaTyce
MIPEIJIOKEHHOM TMITOTE3bI;

I1P1.11

coOiomaTh TpaBuWiIa OE30IAaCHOTO TpyAa TMpH MPOBEACHUU
UCCIICIOBAaHUA B paMKax Y4eOHOTO OKCIIEPUMEHTAa, MpaKTUKymMa |
y4eOHO-UCCIIEIOBATEIbCKO W TNPOEKTHOW  JIEATENBHOCTH €
UCTIOJIb30BAHUEM  HM3MEPHUTEIbHBIX  YCTPOHCTB H  J1aOOpaTOPHOTO
000pyI0BaHNS;

I1P1.12

pelars pacyE€THHIE 3a/1a4M € SIBHO 3aJJaHHOW M HESBHO 3alaHHOU
(bu3nUecKoil Mo/eIbI0: Ha OCHOBAaHMU aHallu3a YCJIOBUS OOOCHOBHIBAThH
BbIOOp (U3MUECKOM Mojenu, OTBedarouled TpeOOBaHUAM 3ajladH,
OpUMEHATh  (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThl
(¢u3NYEeCKUX TEOpUN MNpPU HCHOIb30BAHUM MaTEMaTHYECKHX METOJI0B
pemieHuss 3axad, NPOBOAUTH PACUETBI HA OCHOBAHWUM HMEIOIIMXCSA
JIAHHBIX, AHAJIM3UPOBATH PpE3yJAbTaTbl U KOPPEKTUPOBATh METOIBI
pemeHus ¢ y4€TOM IOJy4EHHBIX PE3YJIBTATOB;

I1P1.13

pelaTh Ka4eCTBEHHbIE 3a7auil, TpeOyrolue NpUMEHEHHsI 3HaHUH
U3 pa3HbIX pa3fenoB Kypca (U3MKM, a TAKKe MHTErpaluy 3HAHUH M3
IpPYrUX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIMKJA: BBICTPAaUBATH
JIOTHYECKYI0 ILENOYKY PpACCYXKACHUN C HCIOJIb30BAHUEM H3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UYECKUX SIBICHUN;

I1P1.14

UCIOJIb30BaTh  TEOPETHMYECKHE 3HAHMS Ul  OOBSICHEHHUS
OCHOBHBIX  MNPUHIUIOB  pabdOThl  U3MEPHUTEIBHBIX  MPHUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKUX ITPOLIECCOB;

I1P1.15

OPUBOANUTH MPUMEpPHI BKJIaJa POCCUHCKHX M 3apyOexHbIX
yu€HbIX-(DU3UKOB B pPa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB
OKpY>KaIoIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUA;

I1P1.16

AHAJIM3UPOBATH n OLICHUBATh IIOCIICACTBUS OBITOBOM n
MPOW3BOJICTBEHHON  NIEATETLHOCTH  YEJOBEKa,  CBSA3aHHOM  C
(bUBUYECKUMHU TIPOIIECCAMHM, C TIO3UIUNA AKOJIOTHYECKON 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM NPUPOAOIOIb30BAHUU, a TaKkKe
Pa3yMHOM UCIOJIb30BAaHUU JOCTH)KEHUM HAyKM M TEXHOJOTHH s
JAbHEUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

I1P1.17

IPUMEHSTh pa3jMuHble CrnocoObl pPaboThl ¢ HHOpMaIUe
(GU3NYECKOTO  COJEp’KaHUS C  HUCIHOJb30BAaHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM JUIsl  TOMCKa, MepepaboTku U
OpeabsBleHUs]  y4eOHOW M HAy4yHO-TIOMYJSpHOM  MH(pOpManuw,
CTPYKTYpPUPOBAaHUS M HUHTEpHpeTanuud HH(POpMAIMU, MOTYyYCHHOH H3
pa3IMYHBIX HMCTOYHMKOB, KPUTHYECKH AHAIM3UPOBATH IOIY4aEMYIO
uHpOpMALMI0O U OLEHUBATh €€ JOCTOBEPHOCTh Kak Ha OCHOBE
UMEIOIIMXCS 3HaHUM, Tak M Ha OCHOBE aHalM3a HCTOYHMKA




uH(pOpMaINH;

I1P1.18

IPOSIBJIATh OpPraHU3allMOHHBIE W II03HABATCIIbHBIC yYMEHUSA
CaMOCTOSITENIPHOTO ~ NMPUOOPETEHHsI HOBBIX 3HAaHMKW B Ipolecce
BBINOJIHEHUS IPOEKTHBIX U y4eOHO- UCCIIEI0BATEIbCKUX PA0OT;

I1P1.19

paboTaTh B TpYIIE C HCIOJHEHHWEM Pa3IUYHBIX COLIMAIbHBIX
poJieli, IUTaHUPOBaTh PabOTy TPYMIbI, PAMOHAIBHO PACHPEICNIITh
NesITeNIbHOCTh B HECTAaHAAPTHBIX CUTYallUAX, OLICHUBATh BKJIAJ KaXI0T0
13 YYaCTHUKOB I'PYIIIbI B PELIEHUE PACCMATPUBAEMON ITPOOIIEMBI;

I1P1.20

OpOSIBJIATE  MOTHBAIMI0O K Oynymedl  mpodeccHoHanbHON
JESTEeTBHOCTH MO CHEHUATBHOCTAM (PU3NKO-TEXHUIECKOTO MPOduIIs.

ImP1.21

IIOHUMAaTh POJIb (PU3UKU B 3KOHOMHUYECKOH, TEXHOJOTHMYECKOM,
COLMAJILHOW M 3THYECKOW cdepax AeATEJbHOCTH YEIOBEKa, POib U
MecTOo (U3UKH B COBPEMEHHOM HayyHOW KapTHHE MHpa, poOJb
aCTPOHOMHUHU B IIPAKTUYECKOHN NEATEIBHOCTH 4YEJIOBEKa M JaJbHEHUIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHHE OIUCATENbHOM,
CHCTEMAaTH3UPYIOLIeH, OOBSICHUTEIIEHOW M MPOTHOCTHYECKON (YHKIUH
¢bu3nveckoil TeopuH - DIEKTPOAMHAMHKH, CICHUAIBHON TEOpHUHU
OTHOCHUTEIIFHOCTH, KBAaHTOBOW (PH3HMKH, POJIb (U3UYECKON TEOpUu B
(dbopMHpOBaHUN MPEACTABICHUA O (PU3MYECKON KapTHHE MHpa, MECTO
¢u3nveckoil KapTUHBI MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O IPUPOJE;

I1P1.22

pasznuyaTh yCIOBUS MPUMEHHUMOCTH MoOJeleil GU3NIECKUX Tell U
MPOIIECCOB (SIBJICHUM): OIHOPOAHOE DJIEKTPUUECKOE M OJHOPOJIHOE
MarHuTHOE TMOJsl, TapMOHUYECKHWE KOJeOaHHus, MaTeMaTH4YeCKui
MasTHUK, UJCAIbHBIA TMPYKUHHBIA MasTHUK, TAPMOHMYECKHE BOJIHBI,
UIeANbHBIA KOJIEOATEIbHBIM KOHTYp, TOHKas JIMH3a, MOJEJIEH aTtoma,
aTOMHOTIO SApa ¥ KBAHTOBOM MOJIEH CBETA;

I1P1.23

pa3nuyath yciuoBus (TpaHMLBl, 00JAacTH) MPUMEHUMOCTH
buznueckux 3aKOHOB, IIOHMMATh BCeoOIuit XapakTep
(GyHIaMEHTAIbHbIX 3aKOHOB M  OTPAaHUYEHHOCTh  HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

[1P1.24

AQHAJIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE IMPOILECCH U
ABJIEHUS,  WCIOJb3ysd  OCHOBHbIE  TOJOXEHUS M 3aKOHBI
NIEKTPOJMHAMUKHM M CHEIUAJIBHON TEOpPUU OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHHMs DIIEKTPUYECKOro 3apsijia, cuina Ammepa, cwia JlopeHua,
3aKOH 2JIEKTPOMArHUTHOM WHAyKuuu, mnpaBwio Jlenma, cesazp O/1C
CAMOMHJIYKIIMM B DJEMEHTE DJIEKTPUYECKONM LENU CO CKOPOCTBIO
U3MEHEHHs  CWJIbl  TOKa, IIOCTYJNaThl  CIEUUAIbHOW  TEOpUHU
OTHOCHUTENIbHOCTH DWUHIITEHHA);

I1P1.25

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE NPOLIECCHI U SIBJICHMUS,
UCTIOJIB3YS TOJOXKEHUs KBAaHTOBON (M3uKHU (ypaBHeHHE DHHIITeHHA 715
doroadexra, mepBblii u BrOpoil mocrynarel bopa, mpuHIUI
COOTHOILIEHUS HeompeaeneHHocTel ['eifsenOepra, 3aKOHBI COXpaHEHHS
3apsI0BOIO0 M MAacCCOBOI'O YHCEN ¥ SHEPTUU B SACPHBIX PEaKLUsAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);




I1P1.26

OIIMChIBATDH (1)H3H‘-I€CKI/IG nponeccol U ABJICHUSA, HWCIOJb3YA
BCJIMYHUHBI: HaHpﬂ)KéHHOCTB SJICKTPUYICCKOT'O 10JI4, INOTCHI AT
SJICKTPOCTATUYCCKOI'O ITOJISA, Pa3HOCTb MOTCHIHAJIIOB, 3JICKTPOABUIKYIIAA
CuJjia, MHAYKIHUA MAarHuTHOIO I10JiA, MAarHUTHBIN IIOTOK, CHJIa AMHepa,
HHIAYKTHUBHOCTb, OJICKTPOJABMIKYIaA CHJIa CaMOUMHAYKIHMHU, OSHCPIrusa
MAardvuTHOI'O IIOJIsAI IIPOBOAHHUKA C TOKOM, peHﬂTI/IBI/ICTCKI/Iﬁ HUMITYJIbC,
IIOoJIHAsA DHEPIrusA, SHEPrus I1IO0KOs CBO6OI[HOI>1 YaCTUIIbI, SHEPIUss H
HMITYJIBC (bOTOHa, MaCCOBO€ YHCJIO U 3apsa ssapa, SOHEPIua CBA3U A1pa,

I1P1.27

OOBSICHATH OCOOCHHOCTH NPOTEKAHUs (PU3UYECKUX SBICHUM:
AJIEKTPOMAarHUTHAS WHIYKIIHS, CaMOMH/TyKIIHS, pe30HaHC,
uHTeppepeHIs BOJH, AU(PaKIHs, AUCIEPCUs, IMOJHOE BHYTpPEHHEE
orpakeHue, (orornexrpudeckuii dpdext (porodrddekr), ampda- u
Oera-pacnaisl sep, raMMma-u3JIydeHue saep, (pusndeckue MPUHIMITBI
CIIEKTPAJIBHOTO aHaJIHM3a U paboThI J1a3epa;

I1P1.28

ONpeAeNATh  HampaBiIeHHE WHAYKIMM  MArHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHia;

I1P1.29

CTPOUTH I/I306pa)K€HI/I€, CO31aBacMOC€ IIJIOCKHUM 3CPKAJIOM, TOHKOH
JIHH?;Oﬁ, " paCCUUTBIBATH €TO XaPAKTCPUCTHUKHU,

I1P1.30

HOPpUMCHATL OCHOBOIIOJIAratOnue aCTPOHOMHUUYCCKUC IIOHATHA,
TCOPHUHU M 3aKOHBI IJId aHAJIW3a U 00BACHEHHS (1)I/IBI/I‘leCKI/IX IMponIeCCoB,
MMPOUCXOJAIINX B 3Bé3£[aX, B 3BE3JIHBIX CHUCTEMaAX, B MEKraJIaKTHUEeCKOM
cpeac; ABUXKCHUA HEeOECHBIX TCJI, O9BOJIIOIINH 3BE30 U BCCJ’IGHHOﬁ;

I1P1.31

MIPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJTMUMH C
UCIIOJIb30BaHUEM TPSIMBIX H3MEpPEHUM, MpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJabTaThl MOJIYYEHHOM 3aBUCHMOCTH
¢u3nyecKux BEJIWYUMH B BHUAE TIpadukoB C y4€ToM abCONIOTHBIX
NOTPEIIHOCTEH  W3MEpPEHMH, JelaTbh BBIBOABI IO  pE3yJbTaTaM
WCCIIEJOBAHMSI;

I1P1.32

MIPOBOJIUTh KOCBEHHBbIE HM3MEpeHHs] (PU3MUYECKUX BEIWYMH, HpU
9TOM BBIOMpPATh ONTHUMAJbHBI METOJ U3MEpEHMs, OLEHUBATh
a0COIOTHBIE M OTHOCUTENbHBIE MOTPEUIHOCTU NPSMBIX U KOCBEHHBIX
WU3MEPEHHUI;

IMP1.33

MIPOBOJIUTH ONBITHI 110 MPOBEPKE MPEIIOKEHHON THUIIOTE3bI:
IUITAHUPOBATh HKCIEPUMEHT, COOUPATh IKCIIEPHUMEHTAIBHYIO YCTAaHOBKY,
AQHAJIM3UPOBATh IOJIYYCHHBIE PE3YJbTAThl U JENAaTh BBIBOJ O CTaTyce
[IPEMJIOKEHHOU TUITOTESBI;

11P1.34

ONHUCHIBATH METOJbl TOJYYECHHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM;

I1P1.35

coOnrofaTh TmpaBwia O€30MacHOr0 Tpylda TMpU MPOBEACHUU
UCCIIEIOBaHUM B paMKax Yy4eOHOTO OSKCIIEPUMEHTa, MpaKkTUKyma U
y4eOHO-UCCIIEIOBATEIbCKO W TNPOEKTHOW  JIeATENIbHOCTH c
UCTIOJIb30BAaHUEM  M3MEPHUTEIbHBIX  YCTPOHCTB M J1aOOpaTOPHOTO
00opyIOBaHUs;

I1P1.36

pelaTh pacy€THbIE 3a/1a4d C SIBHO 3a/IaHHOM M HESIBHO 3aJIaHHOM
(U3UYECKON MOJENbI0: HAa OCHOBAaHWM aHajIW3a YCIOBUS BHIOMPATH




¢usnyeckue MOEN, OTBevarolyue TpeOOBaHMSM 3aJaud, MPUMEHSTh
(bopMyIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TOCTYIAThI (PU3MYECKUX TEOPUH
IIpY UCIOJB30BAaHUM MATEMaTHYECKMX METOJOB pEIIeHUs 3ajad,
IIPOBOAUTH  pacyéTbl HAa  OCHOBAHMM  HMMEIOIIMXCSA  JIAHHBIX,
aHAJM3UPOBATh PE3YJbTAThl U KOPPEKTHPOBATH METOMAbI PEIICHUs C
y4€TOM IOJIY4YEHHBIX Pe3yJIbTaToB;

I1P1.37 peraTh KaueCTBEHHBIC 3a/1a4M, TPEOYIOIre MPUMEHEHUS 3HAHUN
U3 pasHbIX pa3fesioB Kypca (U3MKH, a TaKKe MHTErpAllMH 3HAHUU M3
ApYyTUX TPEeIMETOB eCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPaMBAaTh
JIOTHYECKYIO LIEMOYKY PACCYXKIEHHH C HCHOJIb30BAHUEM H3yYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MUECKUX SBICHUH;

I1P1.38 WCIIOIb30BaTh  TCOPETHYECKHME 3HAHUSA I OOBSICHCHUS
OCHOBHBIX  IPHUHIMIIOB  pabOThl  M3MEPHUTEIBHBIX  IPHOOPOB,
TEXHUYCCKHUX YCTPOUCTB M TEXHOJIOTUYECKUX MPOIECCOB;

ITP1.39 MPUBOJUTL TPUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX
yu€HBIX-(QU3UKOB B pa3BUTHE HAyKH, B OOBIACHEHHE IPOILECCOB
OKPY’KaIOIEro MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

I1P1.40 aHAIM3UPOBAaTh M  OICHUBATH IOCIEJACTBUS  OBITOBOM |
MIPOM3BOJICTBEHHOH JCATEIHPHOCTH YEJIOBEKA, CBI3aHHOM C (PM3HMYECCKUMU
MPOIIECCaMH, C IMO3UITUI IKOJOTUUECKOM O€30MacHOCTH, TPEICTaBICHUN
O  palMOHAIBHOM  NPHUPOAOIOIB30BAHUM, a TaKXKe pPa3yMHOM
WCIOb30BAaHUM JOCTHKEHUN HAYKHM M TEXHOJIOTHH ISl JaldbHEHIIEero
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

[1P1.41 MPUMEHTh pa3IU4Hble CMocoObl paboThl ¢ HHpOpMaIHen
(u3MYEeCKOTO  COJEp’KaHHWA C  HCHOJIb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHUH, MPH 3TOM HCIIOJIb30BaTh COBPEMEHHbIE
MHPOPMALIMOHHbIE  TEXHOJIOTMM  JUIsl  TOMCKa, NepepadoTKu U
npeabsBieHUss  y4eOHOW M Hay4HO-TIOMYJSpHOW  HMHdOpMaIuH,
CTPYKTYpPUPOBAaHUSI W HHTEpHpeTanuu HH(GOpMaIUH, MOTy4eHHOH WH3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH IOJIy4aEMYIO
nH(pOpMalLlMI0O M OLIEHWBAaTh €€ JIOCTOBEPHOCTh Kak Ha OCHOBE
UMEIoIMXCSd 3HaHWM, Tak M Ha OCHOBE aHaiu3a HUCTOYHHKA
nH(popmManuu;

I1P1.42 NpOSIBJISATh ~ OpraHW3allMOHHbIE M TIO3HABaTeNbHbIE  YMEHUS
CaMOCTOSITEIILHOTO

nproOpeTeHNs] HOBBIX 3HAHUH B MPOLIECCE BHIMOJIHEHUS MPOEKTHBIX U
y4eOHO-HCCIIeI0BATENbCKUX paboT;

I1P1.43 paboTaTh B TpyIIE C HCHOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX
poJieii, IUTaHHpOBaTh pabOTy TPYMIbI, PAMOHAIBHO paCHpPENeNiaTh
JIESATENBHOCTh B HECTAHAAPTHBIX CUTYalUsIX, OLEHUBATEL BKJIAJ KaKIOTO
U3 YUYaCTHUKOB TPYIIIBI B PEHICHHE pacCMAaTPUBAEMON MTPOOIIEMBI;

I1P1.44 MpOSBIIATE ~ MOTHBALMI0O K  Oyaymied  mpodeccnoHambHOMI

JESITebHOCTH M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.




Ocoboe 3HaueHWe i TMOATOTOBKM OOydarommxcs K Oynymed mpodeccuoHambHON
JIeATEIFHOCTH UMEET H3ydeHue yueOHoro npeamera «Pusukay npu GoOpMUPOBAHUH U PA3BUTHU
obmmx (manee — OK) u mpodeccuonansubix (nanee — 1K) koMrmereHIUi MO CHENHATBLHOCTH
15.02.10 MEXATPOHUKA 1 POBOTOTEXHUKA (110 OTPACJISIM

Konx OK wu | HammenoBanue OK u IIK (B coorBerctBuu ¢ ®I'OC CIIO mo crnenuanabHOCTH

ITK 09.02.06. CeTeBo€e U CHCTEMHOE aIMUHUCTPHUPOBAHKE

OKO01 Br16upaTts crioco06s! pereHns 3a1a4 mpohecCHOHATBHOMN eATENbHOCTH TPUMEHUTEFHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBpEMEHHBIC CPEIICTBA MOMCKA, aHAIN3A U HHTEPIPETAIIMU

nHpOpMaITUy 1 HHPOPMAITMOHHBIC TEXHOJIOTHHN IS BBHITIOJTHCHHS 32134
PO ECCHOHATILHOM NeITeTLHOCTH;

OK 03 [ImanupoBath 1 peaan30BbIBaTH COOCTBEHHOE MPO(ECCHOHATEHOE U TMYHOCTHOE
pa3BUTHE, PEINPUHIMATEILCKYIO ACATENLHOCTD B IpodeccHoHaBLHOH chepe,
HCIONB30BaTh 3HAHUS 110 (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHbIX )KU3HEHHBIX

CUTyallUAX;

OK 04 D hexTHBHO B3aNMOIEHCTBOBATH U PabOTATh B KOJUIEKTHBE M KOMAH/IE;

OK 05 OcCyIecTBIATh YCTHYIO U MMCbMEHHYIO KOMMYHHMKALIUIO Ha TOCYAaPCTBEHHOM SI3bIKE
Poccuiickoii deaepannu ¢ yaeTroM 0cOOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa,

OK 06 [IposiBAATE rpak 1IaHCKO-NMATPUOTUYECKYIO MO3ULIUIO, JEMOHCTPUPOBATH OCO3HAHHOE

MOBE/ICHNE Ha OCHOBE TPAANIIMOHHBIX 00IIeUeI0BeYeCKIX IIEHHOCTEH, B TOM YHCJIE C
Y4E€TOM TapMOHU3AINN MEKHAITMOHAIBHBIX U MEKPEIUTHO3HBIX OTHOIIICHUH,
MIPUMEHSTH CTAHAAPTHl AHTUKOPPYIIIMOHHOTO TTOBEICHNUS;

OK 07 CopelicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH CPeIbl, pecypcocOepekeHrI0, TPUMEHSTh
3HaHUsI 00 U3MEHEHUH KIIMMaTa, IPUHIMIIEI OEPEXIINBOTO IPOU3BOACTBA, 3P (HEKTHUBHO
JICHCTBOBATh B YPE3BbIYAMHBIX CUTYyalUsX;

OK 08 Hcnonb30BaTh cpencTBa pU3NUECKON KyJIbTYPbI JAJIsl COXPAHEHUS U YKPETUICHHS
3/I0pOBBS B IIPOIECCE MPOPECCHOHATBHOM JICSITENFHOCTH U MOICPIKAHUSI
HE00XO0IMMOT0 YPOBHSI (DH3UYECKOI TIOITOTOBJICHHOCTH;

OK 09 [onb3oBaThCs MPOGECCHOHANBHON JOKYMEHTAIIMEH Ha TOCYJAPCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

IK 1.2. [MonnepxxuBaTh pabOTOCIIOCOOHOCTD aNNapaTHO - IPOTPaAMMHBIX CPE/ICTB YCTPOUCTB
MH(POKOMMYHUKALMOHHBIX CUCTEM.

I1IK 2.1. ITpuHUMAaTh Mepbl O YCTPaHEHHIO COOEB B ONEPALMOHHBIX CHCTEMAX.

IIK 3.4. OcymiecTBIATh yCTPAaHEHWE HETUITMYHBIX HEUCIIPABHOCTEH B paboTe CeTeBOH
UHPPACTPYKTYPHL.

[1IK 4.4. [Ipon3BoauTE XpaHEHNE U aHAIU3 JaHHBIX.




3. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O
HPEIMETA

3.1. O0bem yueOHOrO0 npeaMeTa U BUAbI yueOHO# padoThl

Bup yuedHoii padoTbl O0bem B yacax
O0BbEéM y4eOHBIX YacoB 00pa30BaTeJIbHOI IPOrPaMMBbI 158
Y4eOHble 3aHATHS BO B3aNMO/IeiiCTBIH C MpernojaBaresieM (BCero) 158
B TOM YHCJIe:
TEOPETUYECKUE 3aHATUS 92
MPAKTUYECKUE 3aHATHUS 66

1. OcHoBHOe coep:KkaHue

B TOM YHCIJIC:

TEOPETUYECKUE 3aHATUSA 64

MPAKTUYECKHUE 3aHATHS 48

2. IlpodeccHoHATbHO-OPHEHTHPOBAHHOE CO/lepIKAHME
(copepxaHue NPUKJIATHOTO MOIYJIA)

B TOM YHCJIC:

TEOPETHYECKUE 3aHATUSA 28

MPAKTUYECKHUE 3aHATHSI 18

IIpome:xxyTouHasi arrectanusi B popme qudpepeHIrmpoBaHHOTO 3aueTa




3.2. TemaTnueckoe IJIAHUPOBAHUEC U COACPKAHUEC 06me06pa3OBaTe.}15H0r0 yqeﬁﬂoro npeamMera «Pusuka»

HaumeHoBaHue c 6 6 ®opmupyembie
pa3genos 1 Tem ofepxaHue yuebHoro matepuana (0CHoBHOE K I'IpOd)ECCVIOHaIIbHE)-OpMEHTMpOBaHHoe), 06beM yacos KOMMETEHLUH
nabopartopHbie U NpaKTMYECKMe 3aHATUA, NPUKNAJHON MOJIYNb
1 4
2 3
OcCHOBHOE coJiepKaHNe
Paznen 1. HayuHblit MeTO TO3HAHUS TPUPO/IBI.
Beenenue OK 03
OcHOBHOE cO/Iep:KaHue OK 05
IIK 1.2
TeopeTnueckoe conepranue MK 2.1
IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE IIK 3.4
1K 4.4
2

®Pu3zuka - (QyHIaMeHTAJbHAasd Hayka o npupoae. HayyHblii Mero] MNMO3HAHMA H
METO/bI UCCJIeI0BAHUA (PU3UYECKUX SABJICHUM.

DKCIEPUMEHT M TEOPHs B Tpoliecce MO3HaHUs NMpupoabl. HabmrogeHue u SKCepuMeHT B
¢dusuke.

Cnoco0bl  u3MepeHust (uU3HYeCKHX BeJUYUH (aHAJIOroBble W  HU(pPOBBIE
H3MepHUTeJbHbIe NPUOOPHI, KOMIILIOTEPHbIE JATYUKOBbIE CHCTEMbI).

[TorpemnocTr u3mMepeHuit GU3NYECKUX BETUIHH (aOCONIOTHASI U OTHOCUTEINbHAS).

MonenupoBanue (GpU3NUECKUX SIBICHUN U MPOIECCOB (MaTepuaibHas TOYKa, aOCONIOTHO
TBEPJI0€ TENO, UACAIbHAS HKUJIKOCTh, UJI€ATbHBIN ra3, ToOueuyHbll 3apsn). [ unoresa. Guznueckuit
3aKOH, TPaHULIbI €r0 NPUMEHUMOCTH. DU3HUECKast TEOPHUSL.

Pons m Mecto ¢u3uku B (POPMHUPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B MPAKTUYCCKOMH]

eaTeIbHOCTH TIOACH.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHMNE




JlabopaTopHas padora Nel
N3mepenne cuiibl TOKA U HANPSKEHUS] B 1eNM MOCTOSIHHOIO TOKA NMPH IOMOIIA

AHAJIOTOBBIX U HU(PPOBLIX M3MEPHUTEJILHBIX NPUOOPOB (BOJBTMETPA M amMIepMeTpa) B
KOMIIBIOTEPHOM CHCTEMHOM 0JI0Ke.

Pa3nen 2 Mexanuka

Tema 2.1.
Kunemartuka.

OcHOBHOe coiepKaHue

Teopernueckoe o0yueHue

Mexanuyeckoe aBukeHHe. OTHOCUTEIBHOCTh MeXaHH4YeCKOro ABH:keHHs. Cucrema
orcuéra.llpsimasi u oOpaTHasi 3a1a4u MEXaHUKH.

Pangnyc-BekTop MaTepragbHON TOUKH, €ro MPOEKLUU Ha OCH CUCTEMbl KOOPIUHAT.
Tpaexropus.

Ilepememienne, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCThb) U YCKOPEHHE
MATepHAJIbHON TOYKH, HX TMPOEKIHM Ha OCH cucrteMbl KoopauHat. CliokeHue
nepeMelieHHi M C10KeHHe CKOPOCTeil.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE IBIKEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U IyTU MaTepUalbHON TOUKU OT BPEMEHH U UX TpapUKH.

CBoOogHOe mageHue. YcCKOpeHHe CBOOOAHOro mageHusi. JIBm:xenme Tesa,
OpOIIEHHOr0 MOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHHS
MaTepHaJIbHON TOYKH OT BPEMEHHU U UX IpaduKH.

KpuBonuneiinoe nBuxkeHue. [IBHJKeHHMe MATEPHAJBHOH TOYKHM 10 OKPY/KHOCTH.
VYrinoBas u nuHeiHast ckopocth. Ilepmon u wacrora oOpamieHus. LleHTpocTpeMuTenbHOE
(HOpMalbHOE), KacaTellbHOE (TaHT'€HIIMATIBFHOE) U MOJTHOE YCKOPEHHE MaTEePUaTbHOM TOUKH.

TexHuueckne YCTpOﬁCTBa U TCXHOJIOTMYECKHUE TIPOUECCChI: CIIMAOMETP, [ABUKCHHC
CHaps/10B, LIENIHbIE, lIeCTepEHYATHIE U PEMEHHBIE NTepeJaul, CKOPOCTHBIE TU(THI.

JdemMoHcTpanuu.

MOI[CHL CHUCTCMbI OTC‘-IéTa, HWITIOCTpalsl KWHCMATUYCCKUX XaPAKTCPUCTUK ABUKCHUA.

CriocoOsI uccneIoBaHuS IBHKEHUH.

Nnnmroctpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.2
[K 2.1
IIK 3.4
[IK 4.4




[IpeoOpazoBanue ABMKCHHM C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrxenus Tena, OpoLIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeo6pa3oBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTel, TPACKTOPHM, CKOPOCTEH JBMKEHHUSI OJTHOTO U TOTO K€ Tejla B Pa3HbIX
cucTeMax OTCYETa.

JlabopaTopnasi pa6ora Ne2, 3

HccnenoBanue 3aBUCUMOCTHU IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHUU.
HccnenoBanue 3aBUCUMOCTH IIEpro/ia 00pallleHrss KOHUYECKOr0 MasiTHUKA OT €ro apaMeTpoB.
HN3mepenne yckopenuss cBOOOAHOro nmajaeHusi. Vsmepenue yckopeHHs IMpHU NPSMOJUHEHHOM
PaBHOYCKOPEHHOM JIBHJKEHUH 110 HAKJIOHHOM TIOCKOCTH.

N3yuyenne nBUKeHHMs Tesa, OPOIICHHOI0 TOPHU3OHTANbHO. V3ydueHMe NBMKEHUS Tena IO
okpyxHocTu. IIpoBepka rumore3sl O MNPsAMOM NPONOPLUOHATIBHONW 3aBUCHUMOCTH MEXIY
JAIIbHOCTBIO NOJIETA U HAYAJIbHOM CKOPOCTHIO Tea.

Tema 2.2.
Junamuka

OcHoBHOE conepxaHue

Teopernueckoe o0yueHue

IlepBbiii  3axkoH Hbrotrona. HWHepuuajabHble cucrembl orcuéra. [IpuHnmn
otHocuTenbHOCTH ["anunes. HemnepuuanbHble cucteMbl 0TCUYETA (ONIpeiesieHUe, IPUMEPHI).

Macca Teaa. Cuaa. [IpuHiun cynepno3uuuu cus.

Bropoii 3akon HeoToHa /1711 MaTepUaIbHOW TOYKHU.

Tpernii 3axkoH HeroToHa 111 MaTepuaabHbIX TOYEK.

3aKOH BCEMHPHOI0 TATOTeHHUsI. DKBUBAJICHTHOCTh I'PABUTALIMOHHON U MHEPTHOW MacCCHl.

Cuna TskecTH. 3aBHCHMOCTh YCKOPEHHUS CBOOOJHOIO MAaJCHHMsT OT BBICOTHI Hal
IIOBEPXHOCTBIO IUIAHETHI M OT reorpaduueckoil MMUpOTHL. JIBU)KEHHE HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kenuiepa. [lepBas kocMuueckas CKOPOCTb.

Cuaa ynpyroctu. 3akon I'yka. Bec Tesna. Bec Tena, IBHXXYIIETrocsi ¢ YCKOPEHUEM.

I/I3yqe}me HEPABHOMEPHOI0 JABHKCHHA C MLEJIbI0 OIPEIACJICHUSA MI'HOBEHHOM CKOPOCTH.




Cuna tpenuns. Cyxoe tpenne. Cujia TpPeHHs CKOJIbKEHUS] U CHJIA TPEHHUS] TMOKOS.
Kosppuumnent Tpenusi. Cusia CONpOTUBIICHUS MPU JBHXKECHUU Tejla B JKUAKOCTU WM Tasze, eé
3aBUCHUMOCTDH OT CKOPOCTH OTHOCUTEIBLHOTO IBUKEHUS.

Hasnenue. 'mapocrarndeckoe gasienue. Cuiia Apxumena.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE TMPOLECChl:  MOJIIMIHUKH, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

JemMoHCTpanmu.

HabGmonenue nrkeHus Tel B MHEPIUAIBHBIX M HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

IIpuHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX HMJIMHIIPOB WK IAPOB PA3HOW MACCHI C OJJUHAKOBBIM YCKOPEHUEM OTHOCUTEIIBHO
HEUHEPIUMAILHON CUCTEMBI OTCUETA.

CpaBHEHHME paBHOJICHCTBYIOIIEH TPUIIOKEHHBIX K TEJly CHJI C TPOU3BEICHUEM MACChI TEJIa HA €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHMKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUS TEII.

N3MepeHne macc 1o B3auMOJICHCTBUIO.

HeBecomocTs.

Bec tena mpu yckopeHHOM TTOABEME U TIaJICHUH.

[{enTpoOEKHBIE MEXAaHU3MBI.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

JlaGoparopHas padora Ne4,5




N3mepenne paBHOJelcTBYIOIIEH CHJI IPH ABUKEHUH OPYCKa N0 HAKJIOHHON NJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBU)KEHHSI OpyCcKa 110 HaKJIOHHOM IUIOCKOCTH Ha
3aJ]aHHOE PacCTOSHKE OT ero Macchl. MccnenoBanne IBIKEHUS OpYyCKa 10 HAKJIOHHOW TNIOCKOCTH C
nepeMeHHBIM KO3 PUIIMEHTOM TPEeHUSI.

HccnenoBanme 3aBHCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3ie, OT UX AedopMaluu.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JErKuit
O110K.

H3mepenune kodduimeHTa TpeHus o BEJIMYMHE yriioBoro koadduimenta 3asucumoctu F,p(N).
W3y4yeHune qBMKEHHS TPy3a Ha BAly C TPEHUEM.

Tema 2.3. OcHoBHOE coaep:xaHue
Craruka TBEpAOTO
rena Teopernueckoe o0yueHue

A0OcomoTHO TBEpaoe Teno. IlocTynareqbHOe W BpamaTelbHOE IBH:KEHHE TBEPAOIo
Tesa. MOMEHT CUJIbl OTHOCUTENBHO ocH BpauieHus. [lnedo cunbl. CiaoxeHue cuil, pUII0KEHHBIX
K TBEpoMy Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIIA.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3INYHOE PABHOBECHE.

TexHnyeckue ycTpoOHCTBA M TEXHOJIOTMYECKME IPOLECCHI: KPOHIUTEWH, CTPOMTEIBHBIN
KpaH, peméryaTrble KOHCTPYKIIUH.

JdemMoHcTpanuu.

YcnoBus paBHOBeECHS.

Bunsl paBHOBECHS.

Y4eHnueckuit IKCIEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUIT YIIPYTOCTH.

N3ydyeHne ycTONYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO TUIOIIALb OTIOPBI.

IIpakTnyeckue 3aHATHSA U JJa0opaTopHbIe padoThl Ne6,7




HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALLICHUS.
KoHcTpyupoBaHue KPOHIITEHHOB H PACYET CHJI YIIPYTOCTH.
HN3ydeHune ycTOHYHUBOCTH TBEPAOIO Tejla, HMEIOLIEro MJIOIAAb ONOPbI.

Tema 2.4.

3aKOHBI
COXpaHEHUs B
MEXaHHUKE.

OcHOBHOe coepKaHue

TeopeaneCRoe oﬁyqe}me

HNMnynabe MaTepuaibHONl TOYKH, CHCTeMbl MAaTepHaJbHbIX ToO4YeK. LleHTp wmacc
CHCTEMBbI MaTEpPUAJIbHBIX TOUEK. Teopema 0 IBUKEHHUH LIEHTPA MacC.
HMnyibe cuiibl 1 H3MEHEHHE UMITYJIbCa TeJia.
3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBHIKEHHE.
MomeHT wumIiylbca MarepuaibHOM TOukH. [lpeacraBieHne O COXpaHEHHH MOMEHTa
MMITYJIbCA B EHTPAJIbHbBIX MOJISIX.
PabGoTta cunbl Ha MalloM W Ha KOHEUHOM MepeMelieHuu. ['paduyeckoe npeacTaBiIcHUE
paboTHI CHUITBI.
MoOUIHOCTh CHIIBL.
Kunernyeckas sHeprus MmaTepuanbHOW TOYKU. TeopemMa 00 HM3MEHEHMHM KUHETHYECKOU
SHEPTUH MATEPUATILHON TOYKH.
[HoreHuManbHbIe W  HeMOTEHUHAJbHbIe CcHJIbl. [loTeHHManbHasi  JHePrus.
[ToreHnuanpHas SHEPTUs ynpyro nehopMUpPOBAaHHON NPYKUHBI. [loTeHIMaNBEHAS YHEPTHS
TeJla B OJHOPOJHOM T'paBUTAlMOHHOM Tioie. [loTeHnnanbHas 3Heprusi Tejaa B TPaBUTALIMOHHOM
MoJIe OJTHOPOJHOTO Iapa (BHYTPHM W BHE Imapa). BTopas KocMudeckas CKOPOCTb. TpeThs
KOCMHUYECKasi CKOPOCTb.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHUJI C U3MEHEHNEM MEXaHWYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.
Yupyrue u Heynpyrue CTOJIKHOBEHHMS.
YpaBHeHue bepHyiun 11 UaA€ATbHOM )KUAKOCTH KaK CIIEICTBUE 3aKOHA COXPaHEHHUS
MEXaHUYECKOU JHEPTUH.
TexHU4eCcKne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLIECCHI: IBUKEHHUE PAKET, BOJOMET, KOMED,
MPYXUHHBIA TUCTOJET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHbKAX.
JdemMoHCcTpaumu.




3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BHKEHHE.

M3mepeHne MOIITHOCTH CHJTBIL.

M3meHeHne sHEpruy Teja IpU COBEPIICHUN PAOOTEHI.

B3aumuble npeBpanieHus KWHHETUYECKOW U MOTEHIIMAIbHOW SHEPTUi MpY JEUCTBUU HA
TEJIO CUJIBI TSDKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHue SHepTur Ipu CBOOOTHOM TaCHHH.

IIpakTHYeckne 3aHATHSA U J1adopaTopHbIe padoThl Ne8,9

H3mepenne nmMiyJibca TeJia M0 TOPMO3HOMY IYTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHHMe M3MeHEHHS HMITYJIbCA TeJIa ¢ HMITYJIbCOM CHJIbI.

HccenenoBanue cCoXxpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETUYECKOM YHEPTUHU Teja 110 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHs MOTEHINAIbHOM HEPTrUU NPY>KUHBI C pabOTON CHUIIBI TPEHUS.
Onpenenenue pabOThI CHIIBI TPEHUS MPH JIBUKESHUU T€Ja MO0 HAKJIOHHOM MIIOCKOCTH.

Tema 3. 1 OcHoBsl
MOJICKYJISIPHO-
KHHETHYECKOMN
TEOpHH.

Paznen 3. MonekynspHas Qu3uka ¥ TEPMOJMHAMHUKA.

OcHoBHOE CoACpKaAHUEC

Teopernueckoe o0yuenue

IIpodeccHOHAIBHO-0PHEHTHPOBAHHOE COACPKAHUE

[TocrosinHast ABorazpo.

HMeancus.

XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

OcHoOBHbBIE 110JI0KEeHHSI MOJIeKyasipHO-KnHeTH4Yeckoi Teopun (MKT), nux onbiTHOe 000CHOBaHMe.
JAu¢pdy3usa. BpoyHoBCcKoe aBHkKeHHE. XapaKTep ABMKEHHMS W B3aUMOAEHCTBUS YaCTHIL
BelecTBa. MoJiean CTPOEHHS ra30B, )KUJIKOCTEH U TBEPABIX TeN U 00BSICHEHHE CBOMCTB BEIIECTBA,
Ha OCHOBE JTHUX Mojaened. Macca u pasmepsl Mojekyn (aromoB). KomumuecTBo BemiecTBa.

TensioBoe paBHoBecue. Temmeparypa u cmoco0bl eé m3Mepenusi. Illkana temmepartyp

Mopenb naeajIbHOTO ra3a B MOJIEKYJISIPHO-KMHETHYEeCKOH TeOPHM: YaCTUIbl ra3a JBUKYTCS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.2
IIK 2.1
K 3.4
IIK 4.4




I'azoBble 3akoHbl. YpaBHenue MenaeneeBa-Kinaneiipona. A0Oco/loTHasi TeMmmeparypa
(wkana Temneparyp KenbBuna). 3akon JlanbroHa. M3ompoueccsl B HeaJbHOM rase ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe IpeacTaBiIeHHE H30MPOLIECCOB:
U30TepMa, U30Xopa, n3odapa.

CBsi3p MeXZIy JaBICHHEM M CPEJHEH KHHETUYECKOW DJHEpPrued MOCTYNAaTeIbHOIO TEIUIOBOIO
JBUKEHUSI MOJIEKYJl HCAIbHOTO Ta3a (OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHOKMHETUYECKOU
TEOpUHU UACATBHOIO ra3a).

CBsi3b aOCOJIOTHOM TeMIepaTypbl TEPMOIMHAMUYECKONW CHUCTEMBI CO CpeIHEH KHUHETHYECKOM
OHEPTUEH MOCTYNATENBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHuueckue yCTpoCTBA M TEXHOJOIMUECKHE IIPOLECCHl: TEPMOMETpP, OapoMeTp, IOJIydeHUE
HaHOMAaTEPHAaJIOB.

JdeMoHcTpanum.

Mozenu 1BUKEHUS 4acTHUll BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Buneopoinuk ¢ 3anuchio peajbHOro OpOyHOBCKOTO JIBUKEHUS.
Huddysus xxunkocreil.

Mogens onbita LlTepHa.

[IpuTsikeHne MOJEKyII.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habmtonenue u ncciegoBaHue H30IpOIECCOB.

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlePKAHUE

IIpakTnyeckue 3aHATHSA U JJabopaTopHble padoThINe10,11

HccnenoBanue mpoumecca YCTAHOBJIEHHSI TeIUIOBOIO PAaBHOBECHSl TeII000MeHAa MeXKIy
padoTamuUM MPoOUecCOPOM CUCTEMHOT0 0JIOKA U MOMellleHueM

HN3ydyeHue u30TepMHUYECKOro mpouecca (PeKOMEHA0BAHO HCIOJIb30BaHUE HU(POBOIl
Jaboparopuu).

N3y4eHne n30XO0pHOIo Ipouecca.

N3yuenne n306apHOTo mporecca.

[IpoBepka ypaBHEHUS! COCTOSIHHSL.




[IpodeccrnonaIbLHO-OPHMEHTHUPOBAHHOE COAEPKAHUE

Tema 3.2 OCHOBHOE COflep:KaHHe
TepMoauHaMuKa.

TemoBsie Teopernueckoe o0yueHue
MalllUHBbI.

TepmoauHaMu4yeckasi (TO) cucrema. 3agaHne BHEIIHUX YCJIOBHI
AJdsl TepMOAUHAMHUYECKOH cucTeMbl. BHemHue u BHyTpeHHue mapamerpsl. llapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpeIHE 3HAYCHUS BEJIMYUH, OMUCHIBAIOIINX €€ COCTOSHUE Ha
MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauano TEPMOAMHAMHUKH. CamMonpou3BosbHas pelnakcanus
TEPMOJMHAMHYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mopenb uaeaJbHOro raza B TepMOAMHAMHUKE - CHCTeMAa YpPABHEHMii: ypaBHeHHe
MenpeneeBa-KiianeiipoHna u BbIpaKE€HUE JUIsI BHYTPEHHEH DHEPTUU. Y CIOBUS NMPUMEHUMOCTH
TOM MOJEIM: HM3Kas KOHLEHTpAlus YacTUL, BBICOKHE TeMIepaTypbl. BblpakeHue nis
BHYTpPEHHEHN SHEPTUU OIHOATOMHOTO HJI€aIbHOIO rasa.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMHKe. Beruncienue paboTsl o rpaduky mnpoiiecca Ha
pV-nuarpamme.

Temnonepenadya kak crnoco0 HW3MEHEHHUS BHYTPEHHEW SHEPruu TepMOJUHAMUYECKOM
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUEHHE.

KomnuectBo TemnoTel. TemoéMKOCTh Tena. YIenbHas W MOJSpHAs TEIIOEMKOCTH
BellleCTBA. YpaBHeHME Maliepa. YaenbHasd TEIUIOTAa CropaHusl ToImuiMBa. Pacyér konmdecTBa
TETIOTHI TIpH Terutonepenaye. [lonstue 00 agnadbaTHOM Tporiecce.

ITepBblit 3aK0H TepMoaMHAMHMKU. BHyTpeHnHsiss 3Heprusi. KonumyecTtBo Temjiorsl u
padoTa Kak Mepbl H3MEHEHHsI BHYTPEHHEH SJHePIruu TePMOAMHAMHUYECKON CHCTEMBbI.

Bropoii 3ak0H TepMOAMHAMMKM /IS PABHOBECHBIX MPOLECCOB: Yepe3 3a/JlaHHOE
PaBHOBECHOE COCTOSIHHE€ TEPMOJUHAMHUYECKOW CHCTEMBI MPOXOIUT EIUHCTBEHHas aauabdara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIMHAMUKU JIJIsi HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IEpeNaTh
TEIJIOTY OT OoJjiee XOJIOAHOTO Tena K Oosnee Harperomy 0e3 kommencamuu (Kiaysmyc).
HeoOpatumMocTh NpupOIHBIX TPOIIECCOB.

[Ipunnumne! aeiictBus TernoBbix mamud. KIT/I.

Makcumansnoe 3nadenue KI1/1. I{ukn Kapho.




DKOJIOTMYECKUE aCMEKThl MCIOIb30BaHUS TEIUIOBBIX JBUrareneil. TeroBoe 3arps3HeHue
OKpPYKaroIlen CpeIbl.

TexHuyeckue yCTpPONCTBA M TEXHOJOTHYECKHE MPOLIECCHI: XOJOIMUIBHUK, KOHIUIIMOHED,
IU3ETbHBIA M KapOIOpAaTOpHBIM JBUTAaTeN, mapoBas TypOWHA, IMOJIYYEHHE CBEPXHU3KHUX
TEMIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOAOB C HCIOJb30BAaHUEM TEIUIOBOIO Hacoca,
YTHIU3aUsS OMOOPTraHUIEeCKOT0 TOTUTMBA JJIsI BEIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTHUH.

JemMoHCTpanmu.

N3menenue temmepaTypsl Ipy aquadaTHYeCKOM PacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KomnbroTepHble MOIENN TEIUIOBBIX JBUTATENCH.

IIpodeccrnonabHO-OPUEHTHPOBAHHOE CO/IEPKAHME

IIpakTnyeckne 3aHATHS U JJabopaTopHbIe padoThl Nel2

N3mepenne yaejbHO# TEMJI0EMKOCTH NMPOILECCOPA KOMNBIOTEPA

HcciienoBanue mpoiecca OCThIBAaHHSA NMPOLECCOPA KOMIIbIOTEPa

HccnenoBanue aanabaTHOTO mporecca.

W3yueHre B3aMMOCBSI3U SHEPTUM MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS M TEMIEpPATypPbl
KHUIIEHHS )KUIKOCTEH.

Tema 3.3
ArperaTHbie
COCTOSIHHSA
BELIECTBA.
dazoBble
TIEPEXOIBI.

OcHoBHoOE coaep:xaHue

[IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

Teopernueckoe o0yueHue

ITapooOpa3zoBanue u koHAeHcanus. McnmapeHue M KUIeHHe. YJIeTbHas TEIJIOTa
napooOpa3oBanusi. HacelllleHHble U HEHAchllleHHble Tnapbl. KadecTBeHHass 3aBHCUMOCTD
IUIOTHOCTH U JIaBJICHUS HACBHIIIEHHOTO Mapa OT TEMIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa

HACBILIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B )KUAKOCTH. BiaxkxHOCTh
BO3AyXa. AOCOJIIOTHASI 1 OTHOCHTEIbHAS BJIAKHOCTb.

Teépaoe Teno. Kpucramnmueckne u amopgHble Teaa. AHHU30TPOIHUS CBOWMCTB




kpuctajios. [InaBnenue u kpuctauin3auus. YaeJdbHas Tenjaora miapjienns. Cydoaumanus.

Hedopmanun TBEépaOro tesa. Pacrsixenue u cskatue. Casur. Moayans FOnra. Ipenen
ynpyrux aegpopmanuii.

TemoBoe pacuimpenue KUAKOCTeH M TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHHeE.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHWN YacTHIl BEIIeCTBA KaK MPUYMHA TEIUIOBOTO PACHIMPEHUS
ten. [IpeoOpazoBanue 3Heprun B (pa3oBBIX MEPEeXoaax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHOCcTHOE HaTsDKeHHE. KOApdUIIMEHT OBEpXHOCTHOTO HATsHKeHUs. KanmmmuispHbie
siBieHus. J{aBlieHne 1moj; HICKPUBIEHHON MOBEPXHOCTHIO xKuakoctu. ®opmyna Jlammaca.

TexHu4yeckue yCTpOMCTBA U TEXHOJOTHYECKHUE TMPOILECCHl: KUIAKUE KPUCTAIUIBI,
COBpEMEHHBIE MaTepUaIblL.

JdeMoHcTpanmnm.

TenoBoe pacuupeHue.

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenne. Kunenue npu noHWKEHHOM JTaBJICHUH.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CwmauuBaHme.

Kanunnspusie sBneHus.

Mopeny HEHbIOTOHOBCKOM JKHUJIKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Bunpr nedopmarnimii.

Habmronenue maneix aeopmaruii

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

IIpakTnyeckue 3aHATHSA U JabopaTopHble padoTnl Nel3,14

HN3ydyeHue 3aKkOHOMEPHOCTEN UCTIapPeHMs] JKMIKOCTei.

N3Mepenune yienpHON TEIUIOTHI IIJIABJICHUS JIbJA.

N3yueHue CBOMCTB HACHILICHHBIX [1apOB.

N3mepenne a0COTIOTHOM BJIAKHOCTH BO31yXa H OLIEHKA MACCHI IAPOB B IOMEICHHUH.
N3mepenue ko3¢ huimenTa moBepxXHOCTHOT'O HATSKECHHUS.




N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH Jiehopmannu pe3nHOBOro o0pasua OT NPUI0KEHHOH K HeMY
CHJIBI.

Tema 4.1

OK 01

DeKTpUIECKOe Paznen 4. DnekTpoauHaMUKa.
OK 02
II0JIC. OK 03
OcHoBHoOe€ coaep:xkaHue OK 04
Teopernueckoe o0yueHue OK 05
OK 07
[IpodeccrnonaLHO-OPHMEHTUPOBAHHOE COIEeP:KAHUE 1K 1.2
IK 2.1
JleKTpU3aUMs TeJl MW €€ TMposiBjleHHs. JJeKTpudeckuii 3apsia. [[Ba Buma I[IK 3.4
anekTpudeckux 3apsafoB. IIpoBoaHUKH, AUIJIEKTPUKH U MOJYNPOBOAHUKHU. DJIEMEHTApPHBIN 1IK 4.4

AIIEKTPUYECKUH 3aps. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

Bsaumopeiictsue 3apanoB. Toueunsie 3apsaabl. 3akoH Kyiona.

duiekTpu4eckoe nmoJse. Ero neiicreue Ha dJIeKTpH4YecKHe 3apsiibl.

Hanpsixénnocts 3jiekTpuyeckoro moJs. IIpoOubiil 3apsia. JluHumM HanpskEHHOCTH
aneKTprudecKkoro nosst. OQHOPOIHOE FNEKTPUUECKOE TTOJIE.

[ToTeHIIManbHOCTh ANEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHIMANIOB M HaIpsKEHUE.
IToTeHumanbHas SHEPIys 3apsaaa B dJIEKTPOCTATHYECKOM noJie. [loTeHman 3J1eKTpocTaTHYeCKOro
noJisi. CBsi3p HaNPsDKEHHOCTU TOJIS M PA3HOCTU MOTEHLMANOB Ul 3JEKTPOCTATUYECKOTO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[IpuHIUI CyNEPIIO3ULUH JIIEKTPUUECKUX MTOJIEH.

[Tone ToweuHoro 3apsaa. [lome paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apsHKEHHOTO MO 00bEMy miapa. [lose paBHOMEpPHO 3apsHKEHHON OECKOHEYHOW TUIOCKOCTH.
KaprrHbl TMHMI HANPS/KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PAaBHOBECHS 3apPsI0B.

JIMDIIEKTPUKH B DJIEKTPOCTaTUYECKOM I0JIE. JIManeKTpuyecKas IpOHULIAEMOCTh
BELICCTBA.

Konnencarop. DJIeKTPOEMKOCTHL KOHJAEHCATOPA. JJIEKTPOEMKOCTh IJIOCKOIO
KOH/IeHcaTopa.

Hapa.lme.nbﬂoe COCITMHCHUE KOHACHCATOPOB. IlocaenoBarebHOE CcOeIMHEHHE




KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

JIBrKeHME 3apsHKEHHON 4aCcTULBI B OHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHHUYeCKHe YCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOI, 3JIEKTPOMETP,
JIEKTPOCTAaTUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTPOIIprOOpOB, KOHEHCATOPhI, reHeparop Ban ne
I'paada.

JemMoHCTpanmu.

Y CTpOoUCTBO M IPUHIUII AEHCTBUSA 3JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apSKEHHBIX [IAPUKOB.

DJIEKTPUUECKOE MOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reneparopa (Ban ae I'paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNeKTpoCcTaTUIECKasl 3allUTa.

Y CTpORCTBO U AEMCTBHE KOHAEHCATOPA TOCTOSHHOW U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATopa OT IUIOMIAAd  IJIACTHH,
PAcCCTOSIHUS MEXIYy HUMH U TUAJIEKTPUIECKON IPOHNULIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaKa U pa3psiiKka KOHAEHCaTopa 4epe3 pe3ucTop.

IIpakTnyeckue 3aHsATHSA U JabopaTopHble padorsl 15,16,17

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

OueHka cuJ1 B3aMMO/IeiicTBHS 3aPSIZKEHHBIX TeJl.
Habmionenue npeBpalieHus SHEPTUu 3apsHyKeHHOT0 KOHAEGHCATOPa B SHEPTUIO U3ITYUYEHUS
CBETOMO/IA.
N3ydenne npoTekanus TOKa B IeNH, COIEP KAl KOHIEHCATOP.
Pacnpenesienne pa3HOCTH NOTEHUHAJTOB (HANPSIKEHHs)) NMPH TOCJIEI0BATEIbHOM
coeJUHEHHHN KOH/IeHCATOPOB.
HccienoBanue pa3psiia KOHAEHCATOPA Yepe3 pe3ucTop.

Tema 4.2

. OcHoOBHOe coepKaHue
[TocTostHHBIN

snekrpudeckuii  [Teoperndeckoe o0yueHue




TOK.

[IpodeccrnonaIbLHO-OPHMEHTHUPOBAHHOE COAEPKAHUE

Cuia Toka. IlocTosIHHBIN TOK.

VYcioBus  CyIIECTBOBAHUS IIOCTOSHHOTO JIEKTPUYECKOrO0 TOKA. FICTOYHMKM TOKa.
Hamnpsoxenne U u DJ1C £.

3akon OMa U1 yyacTKa nenu.

DJIEKTPHYECKOe  CONPOTHBJICHHE. 3aBUCHMOCTb  CONPOTUBJICHHS  OJHOPOIHOIO
MIPOBOJAHHMKA OT €ro JUIMHBI M IJIOLIAAM IONEPEYHOI0 CEYEHHUs. Y IeJIbHOE CONPOTHUBIICHUE
BEILIECTBA.

ITocaenoBarenbHOE, MapajijieJbHOE, CMEIIAHHOE COCAUHEHHE NMPOBOJAHUKOB. Pacuér
Pa3BeTBJIEHHBIX dJIeKTpUYeckux Henei. Ilpasuiaa Kupxroga.

Pabora 3siekTpuyeckoro Toka. 3akon Jxoyas-Jlenua.

MomHOCTD JIEKTPHYECKOro ToKa. Tennosass MOIIHOCTD, BbLIeJAsieMasi HAa pe3HCTOpe.

OJIC u BHYTpEeHHEE CONpPOTHUBIICHHME MCTOYHMKA ToKa. 3akoH Owma i MOJHOMR
(3aMKHYTOI) 371€KTpUUecKOoil eny. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIKaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOHMCTBA M TEXHOJOTMYECKHE TIIPOILIECCHI: aMIIEpMETpP, BOJBTMETD,
peocTar, CYETUHMK AIEKTPUIECKON SHEPIUH.

JdemMoHcTpaumu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUSA JUIsl PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUS U CBETOANO/A.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IIPOBOJHUKOB OT JUJIMHBL, IUIOLIAIN
MIONIEPEYHOr0 CEUYEHUs U MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTHUBIEHHUS IMPH IOCTOSHHOM
HaIpsHKEHUH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3aMbIKaHHE TaJIbBAHUYECKOTO AJIEMEHTA M OILICHKA
BHYTPEHHETO COIPOTHUBIIECHUSI.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Garapeii.

TOKA B LIETH.

IIpakTnyeckue 3aHATHSA U JJabopaTopHbIe padoTs 18,19,20




HccnenoBanue cMeIaHHOTO COeJHHEHHS PE3UCTOPOB.

H3mepeHue y1eJIbHOT0 CONPOTUBJIEHHUSI IPOBOIHHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANPSKEHUSI VISl JIAMIIbI HAKAJTUBAHMS.

YBeqnueHue npejaesia u3MepeHnsi ammnepmerpa (BoJabTMeTpa).

N3amepenne 3/IC u BHYTpEHHETO CONPOTUBIICHHS] UCTOYHUKA TOKA.

HccaenoBanue 3aBucumoctu IJIC rajibBaHMYECKOTr0 3J1eMEHTa OT BpPeMEHU MpH
KOPOTKOM 3aMbIKaHUM.

HccnenoBanue pa3HOCTH MOTEHITMAIOB MEXKY MOJIIOCAMU UCTOYHMKA TOKA OT CHJIBI TOKa
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 4.3.

Toxku B paznu4HbIX

cpenax.

OcHoBHOE€ CoACpKaAHUEC

Teopernueckoe 00yuenue




DJIeKTpUYecKas NPOBOANMOCTD PA3JIMYHBIX BelleCTB. JJIeKTPOHHAasI IPOBOAUMOCTh
TBEPABIX  METAJIOB.  3aBUCUMOCTb  CONPOTUBIEHUS  METALUIOB  OT  TEMIIEPaTypBhl.
CBepXnpoBOAUMOCTb.

DJleKTPUYeCKHUil TOK B BakyyMe. CBOICTBA 3JIeKTPOHHBIX IY4YKOB.

IMoaynpoBoaunku. CoOCTBEHHAas W MpPUMECHass IMPOBOAMMOCTb IOJIYIPOBOJHHKOB.
CsoiicTBa p-ni-nepexoja. [lonynpoBoaHUKOBBIE IPUOOPHI.

DJIEKTPUYECKHIE TOK B JJIEKTPOJIUTAX. JIEKTPOJUTHYECKAS JHCCOLMALUS.
JuiekTpoJm3. 3akoHnbl Papajes 115 3J1eKTPOJIM3A.

OnexTpuueckuid TOK B razax. CaMoCTOSATENbHBIH U HECAMOCTOATENbHBIA pa3ps.
PaznuuHble TUIIBI cCaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnuyeckue yCTpoHCTBA M IPAKTUYECKOE IPUMEHEHHUE: TIa30pa3psiiHbIE JIaMIIbL,
3JIEKTPOHHO-Ty4eBasi TpyOKa, MOJTYHPOBOJHUKOBBIE MPHOOPBI: U0, TpaH3UCTOp, (oToauon,
CBETOAMOJ, TallbBaHUKA, padUHUPOBAHME MEAM, BbHIUIABKA AJIOMHUHMS, 3JEKTPOHHAs
MUKPOCKOIIHS.

JdemoHcTpanmu.

3aBUCUMOCTB COIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3IEKTPOJIUTOB

3axoHbl 25ekTpoauza Papazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHEeHHNE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOJAUMOCTD AUOJA.

IIpakTnyeckue 3aHATHS U JJaGopaTOpHbIe padoThI 21

HaoJiroaenne 31eKkTpoJim3a.

W3mepeHue 3apsia OHOBAJIIEHTHOTO HOHA.

HccaenoBanne 3aBHCMMOCTH CONPOTHBJICHHS TEPMOPE3UCTOPA OT TeMIlepaTyphbl.
CHATHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU JUOJA.

Tema 4.4

OcHoOBHOe coepKaHue




MarauTHOE I10JIE

TeopeaneCRoe oﬁyqe}me

B3aumoneiicTBie NMOCTOAHHBIX MATHMTOB M NPOBOJIHHKOB € TOKOM. MarHutHoe
noJsie. Bekrop MarHuTHOW MHAYKUMHU. [[pUHIUI Cynepno3WIIMM MarHUTHBIX MoJie. JInHuu
MarHuTHON UHAYKIIVH.

MarautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKHM M KPYroBOI'O
BuTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuaa JlopeHna, eé HampaBjleHHe W MOAYJb. JIBUKeHHe 3apsKeHHOH 4YacTHLbI B
OHOPOJHOM MArHMTHOM moJie. Padora cuibl Jlopenna.

MaruutHoe nosje B BeuecTse. deppomMarHeTuky, napa- U 1MaMarHeTUKH.

TexHuuyeckue ycTpoWcTBa M TEXHOJOIMYECKHE IPOLECCHl: MPUMEHEHHE ITOCTOSIHHBIX
MarHuToOB, SJEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, DIEKTPOJABUTATENh SIKOOH, YCKOpPHUTETH
3JIEMEHTapPHBIX YaCTHII.

JdemoncTpanuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIONS TIOJIOCOBOTO U TOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMIA MarHUTHOW WHAYKIMHM TOJS JJIMHHOTO TIPSMOTO IPOBOJHHUKA U
3aMKHYTOTO KOJIbLIEBOTO IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3anMopeicTere JByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

Habmroienne ABMKEHUS y4YKa AJIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHIMI OEHCTBUS MEKTPOU3ZMEPUTENBHOTO TPUOOPA MATHUTOITIEKTPHUECKON CUCTEMBI.

IIpakTnyeckue 3aHATHSA U JJa0opaTOpPHbIE padoThI 22




HccnenoBanue MAarHUTHOTO 1OJISI IOCTOSIHHBIX MATHUTOB.
HccnenoBanue cBOHCTB (heppoOMarHeTUKOB.

HccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
HN3mepenue cuiibl AMmnepa.

W3ydeHue 3aBUCUMOCTH CUIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 4.5
DJeKTpOMarHuTHas
WHIYKIHA.

OcHOBHOe coiepKaHue

Teopernueckoe o0yueHue

SBiieHue 3JIeKTPOMAarHuTHOH MHAYKHUU. [I0TOK BekTOpa MATHUTHOW MHIYKIIUH.
OJIC unaykuuu. 3akoH 3JeKTpoMarHuTHOW uMHAyKuuu Dapaznes. BuxpeBoe 3jiekTpuueckoe
noJie. Toxku ®Pyko.
O/1C nHAYKIMK B TPOBOAHMKE, IBUKYIEMCS] B OZTHOPOAHOM MarHUTHOM IIOJIE.
IIpasuio JleHua.
NupayxkTuBHocth. KaTylika MHAYKTHBHOCTH B L€l NMOCTOSIHHOrO TOKa. fIBieHue
camonHaykuuu. {C caMOMHAYKIHUM.
DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.
TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE TPOIECChl: HWHAYKLHUOHHAs TIeYb,
COJIEHOW/I, 3aIIUTa OT IEKTPU3ALNHN TEJ TP JIBUKEHUHM B MArHUTHOM T10JI€ 3EMIIH.
JleMoOHCTpaLUH.
HabmioneHue siBineHus 3JeKTPOMAarHUTHOM MHAYKIUH.
Uccnenoanue 3aBucuMoct OJIC MHIYKIMU OT CKOPOCTHM H3MEHEHUS MAarHUTHOIO
MOTOKA.
ITpaBuio Jlenna.
[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.
SIBiIeHNE CAMOMHTYKIINH.
Hccnenosanue 3aBucumocty JJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUsS CUJIBI TOKA B
LENH.
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HccnenoBanue siBjeHHs 3JIEKTPOMATHUTHON UHIYKIMH.
Omnpenenenre HHAYKIIMA BUXPEBOTO MarHUTHOTO TOJISI.
HccnenoBanue sBI€HUS CAMOUHTYKIUH.

CoOopka MojeiM 3JIEKTPOMATHUTHOIO TeHepaTopa.

Tema 5.1
MexaHu4ueckue
KoJe0aHmsI.

Paznen 5. Kosebauus v BOJIHEL

OcCHOBHOe coJiepKaHue

TeopeTuquKoe oﬁyqelme

KonebdareabHnas cucrema. CBo60AHbIE KOJI€0aHUS.

I'apmonnueckne kojedanusa. Kunemarnueckoe W JUHAMUYECKOE  OIMCAHHE.
DHepreTuyeckoe OMUCaHHWE (3aKOH  COXpPAaHEHHs  MEXaHMYecKoW »Hepruu). BeiBojg
JUHAMUYECKOTO  OINHUCAHMS TapMOHUYECKHUX KoJeOaHMM M3 HX DHEPreTMYecKoro |
KMHEMAaTUYECKOTO ONMCAHUS.

AMmutyaa u ¢pasa kosedanmii. CBA3b aMIUIUTYbI KOJICOAHUN MCXOTHON BEJIWYHMHBI C
aMIUTUTY/IaMH KoJieOaHuil €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon wm yacrora Kojedanmii. Ilepuong Mameix CBOOOAHBIX — KoJIeOaHUM
MaTeMaTH4ecKoro MasTHuka. [lepnon cBOOOAHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

IlonsiTue o 3aryxawmux KojedaHusix. BwHYXIeHHBIE KONeOaHus. Pe3zoHaHc.
Pe3onancHas kpuBas. BiusHue 3atyxanusi Ha BUJ pe30HAHCHON KPUBOWU. ABTOKOJIEOaHMS.

TexHnueckue yCTpPONCTBA M TEXHOJOIMYECKHE IPOLECCHI: METPOHOM, 4achl, KauyelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHCTpanmu.

3anuch Kojae0aTeTbHOTO ABHKCHHS.

HaOnronenue He3aBUCUMOCTH NEPHOAA MANIBIX KOJI€OaHUH rpy3a Ha HUTH OT aMILTUTY/bI.

HccnenoBanue 3aTyxaromux KoJieOaHU ¥ 3aBUCHMOCTH TIEpHOJia CBOOOIHBIX KoJIeOaHUMH

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
IIK 2.1
K 3.4
IIK 4.4




OT COIIPOTUBJICHUA.

HccnenoBanue KoineOaHWid Tpy3a Ha MAacCHBHOW MPY)XHHE C IEJIbI0 (OPMHPOBAHUS
npeCTaBICHUN 00 HIeaTbHOW MOJICITH MPYKHHHOTO MasiTHAKA.

3aKOH COXpaHCHUs SHEPTUH MPH KOJICOAHHSIX TPpy3a Ha MPY>KUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Hab6nonenue pezonanca.
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W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.
H3yuyenne 3aK0HOB ABUKEHHS TeJIa B X0/1e KoJie0aHUIi HA YIIPYToM MoBece.
W3ydeHne ABMKEHUS HUTSHOTO MAasTHUKA.

[TpeoOpazoBanue YHEPTHH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTATY/IBI 3aTyXarONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 5.2.

OcHoBHOE cofepxaHue
3J’I€KTp0MaFHI/ITHI>I

e KoeGaHms. Teopernueckoe o0yueHue




KosnebareabHblii KOHTYpP. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJI€0AHHUS B UAeaTbHOM
KoJsie0aTesbHOM KOHType. Dopmyna Tomcona. Csizb aMIUIMTYAbI 3apsiia KOHIEHCATOpa C
aMILTUTYJION CHJIBI TOKa B KOJIEOATEIIbHOM KOHTYDE.

3aK0H COXpaHEHUs YHEPTUU B HJICaJTLHOM K0Jie0aTeIbHOM KOHTYpE.

3aryxaromuye dSJEeKTPOMarHUuTHbIE KojieOaHus. BBIHYKIEHHBIE AJICKTPOMArHUTHbBIC
KoJIeOaHHsI.

IlepemenHnblii TOK. MOIIHOCTH NMEPEMEHHOI0 TOKA. AMILIMTYIHOE U [eliCTBYIOLIee
3HAYeHHe CWJIBI TOKA M HANPSIKEHUs MIPU Pa3InIHON (HOpMe 3aBHCHMOCTH MTEPEMEHHOTO TOKa
OT BPEMEHH.

CunyconaaJIbHBIA IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KaTyIIKa WHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOIO NIEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3onaHc HanpskeHUi.

Nneansubiil Tpancdopmarop. [IponsBoacTso, nepeaaya u noTpedeHue
SJIEKTPUYECKON SHEPTHUH.

DKOJIOTUYECKHE PUCKHU IIPU TPOU3BOJICTBE anekTpo3Hepruu. Kynerypa
WCTIOJIb30BaHHUS JIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHudeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: DJJIEKTPUYECKUHA 3BOHOK,
TE€HepaTop NEPEMEHHOr0 TOKA, JUHUM JJICKTpONepeaay.

JdemoHcTpanmu.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJIeOaHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHU.

I'enepaTop HE3aTYXaOMIKUX dIEKTPOMATHUTHBIX KOJIECOAHUN.

Moenp 371eKTpOMarHuTHOTO TeHepaTopa.

BriHyX/1€HHBIE CHHYCOHTAJIbHBIE KOJICOAHMSI.

Pesucrop, kaTyiika MHIYKTUBHOCTA U KOHAEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc npu mociaenoBaTEIbHOM COCIMHEHWH PE3UCTOPA, KATYIIKM WHIAYKTUBHOCTH M

KOHJIEHCATOpA.
VY CTpoiCTBO M MPUHIIMIT ACHCTBHS TpaHCchopMaTopa.
Mogaenp TMHHAM 3JIEKTPOIIEPEIAYH.
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H3yuyenue Tpancpopmaropa.

HcenenoBanue mepeMEHHOIO TOKA 4e€pe3 IOCIEAOBATENbHO COCOUHEHHBIE KOHIEHCATOP,
KaTyILIKYy U PE3UCTOD.

HaGntoneHune 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue padoThl HCTOYHHUKOB CBETA B LENH NIEPEMEHHOI0 TOKA.

Tema 5.3

OcHOBHOE CoACpKaAHUEC
Mexanuueckue u

snekTpomartutHsie[TeopeTnyeckoe oGyueHue




BOJIHEI.

MexaHuuyeckue BOJIHbI, YCJI0BHS UX pacnpocTpaHenus. [lonepeunbie 1 npogoJibHbIE
BOJIHBI. Ilepuoja, ckOpocTh pacipocTpaHeHus U AJIMHA BOJIHBI. CBOIICTBA MEXaHUYECKUX BOJIH:
OTpakeHue, npejaoMieHue, nHTepdepeHus u Tudpaxus.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
[ITymoBO€ 3arpsi3HEHHE OKPYKAOIIEH CPEJIbI.
DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHHS 3JIEKTPOMArHUTHBIX BOJIH.
—»—»
B3anMHas opuentauus BekTopoB E, B,v B 371eKTpOMarHuTHOM BOJIHE.
CBoiicTBa SJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPETOMIICHHE, MOJISIpU3alus,

uHTephepeHns u qudpakims.

[Ikana 31eKTPOMarHUTHBIX BOJH. [IpUMeHEeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B TE€XHUKE U
OBITY.

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Panuonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHUuyeckue ycTpoicTBa M NMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pazap, paaMONpUEMHUK, TEJIEBH30p, aHTeHHa, TenegoH, CBY-meusb, ynbTpa3zBykoBas
JMarHOCTHKA B TEXHUKE U MEJIULIMHE.

JleMoHCTpALUH.

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

HabmioneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHny U AMPpakiiui MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI pe30oHaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

Habmionenue cBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHa C aMIUIMTYIOH W YacTOTOM
KOJIeOaHUH.

HccnenoBaHne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJsipusanus, Tudpakuus, uHTepdepeHus.

Oo6HapyxeHue HH(PaKPacHOTO U yIbTPa(UOIECTOBOTO U3TydSHUN
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W3yuyenue napameTpoB 3ByKOBON BOJIHBI.
H3y4yenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBeE.

Ornruka

Tema 5.4

OcHoBHoOe coepxaHue

TeopeTuyeckoe o0yueHue

IIpsMosMHeliHOe pacHpoCTPpaHeHHe CBeTa B OJHOPOAHOH cpene. Jlyu cBera.
Toue4yHbIil HCTOYHHMK CBETA.

OtpaxkeHue cBera. 3aKkOHbl OTpakeHUs cBera. IlocTpoeHne M300paxKeHHl B INIOCKOM
3epkane. Cepudeckue 3epkaa.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHUS CBeTa. AOCONIOTHBIM TOKa3arenb
npenomiieHuss. OTHOCUTENbHBIM IOKa3zaTeiab mnperaomiieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE [UIMH BOJH IIPU NEPEXOAEC MOHOXPOMATHYECKOIO CBETa 4Yepe3 IpaHMIly paszeia
JBYX ONTUYECKUX CPEN.

Xon nyueit B npusme. ucnepcus csera. ClioxkHbIN coctaB Oenoro ceera. L[Ber.

ITontHOE BHYTpeHHEee oTpakeHue. IIpenenbHblil yroa NoJaIHOro BHYTPEHHETO OTPaKEHUS.

CoOuparomiue M paccewBarolye JuH3bl. ToHKasg nuH3a. DokKycHoe paccTosiHME U
ONTHUYECKasl CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (DOKYCHOTO PACCTOSTHUSI TOHKOH cepruecKoit
JIMH3bI OT €€ FeOMETPUH U OTHOCUTENILHOTO MOKAa3aTes MPeIoMIICHHS.

®dopMyna TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xoa myya, MPOIIEIIEro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOH OCH.
ITocTpoenne n306pakeHUil TOUKH U OTpE3Ka MPSIMOM B COOMPAIOIIUX U PACCEMBAIOIIUX JTUH3AX U
UX CUCTEMaX.

Ontuueckue npudopsl. Paspermatomnias cnocodHOCTh. ['1a3 Kak onTHYeCcKasi CUCTeMa.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBass ontuka. WuaTtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIIOBUS
Ha0JI0/IeHNsI MAKCHMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Kjaccn4eckux MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakouss  cBera. JudpakumoHHas pemérka. YciaoBue HAOMIOICHUS TJIABHBIX
MaKCHUMYMOB IPH MaJICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

JdemMoHcTpanuu.




3aKOHbBI OTPa’KEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

Habuntoienne noaHoro BHyTpeHHEro oTpakeHus. MoJieiab CBEeTOBOA.
HccnenoBanue xo/1a CBETOBBIX IIYUYKOB Yepe3 MIIOCKOMApaLIEIbHYIO IUIACTUHY U [IPU3MY.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Monenu MEUKpOCKOTIa, TEIEeCKOIIa.

HaGmonenue naTepdepeHIm cBera.

HaGuroieHre 1IBETOB TOHKUX TUIEHOK.

HaGmonenne nudpaknuu cBera.

W3yuenne qudpakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

Habmronenue aucnepcuu cBera.

Habmroienue nonsipusanuu cBera.

[TpumeHeHne MoIIPOUIOB ISl U3yYEHUSI MEXaHUYECKUX HAMPsKeHUN
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N3mepenne nokasaresns nIpeaoMIIEHUs CTEKIIA.
HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHUS OT BelecTBa (Ha MpUMEpe MKHUIKUX
JINH3).
N3mepeHne pOKyCHOTO pacCTOSIHHSI pacCEUBAIOIINX JIUH3.
IHosryuenne n3o0pakeHusi B cucTemMe U3 MJI0CKOI0 3epKaJia U JIMH3bI.
Monyyenne uzo0pakeHust B cUucTeMe U3 ABYX JIUH3.
KoHcTpynpoBanue TeeCKONUYeCKUX CUCTEM.
Ha6monenue qudpakuun, nHTephEpEHITNN U TIOJIIPU3AINH CBETA.
N3ydenue nonspuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTpHKa. M3yueHue
UHTEepPEPEHINH Ja3epHOr0 U3TYUYECHHUS Ha JBYX LIEIAX.
Habmronenue aucrepcum.
Habmionenue u uccrnenoBanue qUQGpakimOHHOTO CIEKTPa.
N3mepenne 1iMHbI CBETOBOM BOJIHBI.
[Tony4yeHue ciekTpa U3MydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOMN PEIIETKH.




Pa3zgesn 6. OcHOBBI crienAJIbLHOH TEOPHH OTHOCUTEIbHOCTH.

BBOJIHOBOM JTyaJIN3M

Tema 6.1 Teopernueckoe o0yueHue
OcHOBBI
CIELUAaJIbHON
TEOPUHU
OTHOCHUTEJILHOCTH
I'panuubl npuMeHUMOCTH KJjaccuyeckod wmexaHuku. Iloctynarel cnenuaabHOR OK 01
TeOpHH OTHOCUTEIbHOCTH. OK 02
IIpocTtpancTBeHHO-BpeMeHHO# uHTepBai. [IpeoOpazoBanus Jlopenma. VYcnosue 85 8‘5‘
NPUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHM M COKpallEeHUE OK 07
JUTVHBL.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.
TexHUueckue YCTpPONCTBA M TEXHOJOTMYECKUE TIPOILIECChl: CIIyTHHUKOBBIE NMPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.
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Omnpenenenre UMIyabCa M SHEPTUU PEIATHUBUCTCKUX YacTull (Mo ¢otorpadusM TpeKoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).
Paznen 7. KBanToBas pusuka.
Tema 7.1 Teopernueckoe o0yueHue
KopnyckynspHo-




PaBHOBecHOe TemjioBoe H3jydeHHe (M3/IydYeHHe a0COJIOTHO 4YE€PHOro Tesa). 3aKOH
cmemenust Buna. I'mnore3a Ilnanka o kBanrax.

®DOoTOHBI. DHEPTH U UMITYJILC (HOTOHA.

®dotorpdext. Onbitel A.I'. CroneroBa. 3akoHbl Gotodrddexra. YpaBHeHHE DUHINTEHHA
s potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBnenue cBeTa (B YAacTHOCTH, JaBJIGHWE CBeTa Ha aOCOJIIOTHO MOTJIOMIAIOUIYI0 U
abCoMIOTHO OTpaxaronryto nmoBepxHoctsb). OmbiTel [1.H. JIebenena.

BonHoBele cBoiicTBa yactun. Bonnbl ne bpoiura. [{nuna BosHBI ne bpoiinsg u pasmepsl
00J1aCTH JIOKAIHM3aIKU JBIKYIIEHCS dacTHIbl. KopmycKynsspHO-BOTHOBOH AyanusMm. Judpakuums
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka n3mepenuit B MukpoMupe. COOTHOLICHHs] HEOMpeesIeHHOCTEN
I'eitzenOepra.

JdeMoHcTpanum.

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPdeKTa.

HccnegoBanne 3aBUCUMOCTH COIMPOTUBJICHHUA IMOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH. CBGTOI[I/IOI[.

Conneunas Oarapes.

OK 01
OK 02
OK 04
OK 05
OK 07
I[IK 1.2
IIK 2.1
IIK 3.4
1K 4.4

IpakTHYeckne 3aHATHSA U 1a00paTOPHBbIE padoThl 29

HccnenoBanue poropesucropa.
N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.
HccaenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOANO/ OT HANPSIKEHU.

Tema 7.2 ®uznka
aToMa.

Teopernueckoe o0yueHue

OnpIThI 0 McCJIeT0BAHUIO cTpoeHus aToma. Illnanerapuas moaens aroma Pesepgopaa.

IocTtyaarel Bopa. M3nyuenue u noriomnieHre (POTOHOB IIPU MEPEX0/Ie aToMa € OJJHOTO
YPOBHS DHEPIMH Ha APYroil.

Bunel ciektpoB. CieKTp ypoBHEH 3HEpPruu aToMa BOA0pOa.

CroHTaHHOE U BBIHYXKIEHHOE U31yueHue ceera. Jlasep.

JdemMoHcTpanuu.

Mopenb onbiTa Pezepdopna.

Hab6mronenne nuHeHYaThIX CIIEKTPOB.




YCTpoUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOIIUX YaCTHULL.
OmnpezneneHue AIUHBI BOJIHBI JIA3EPHOTO U3ITyYCHHUS.
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Hab6mronenue nuHeRyaToro CriekTpa.
UccnenoBanue criekTpa pa3pe:KEHHOT0 aTOMapHOTO BOJIOPOIa U U3MEPEHUE TTOCTOSTHHOM
Punbepra

Tema 7.3 ®usuka
ATOMHOIO S1/1pa 1
HIIEMEHTAPHBIX
YACTHLI.

TeopeaneCKoe oﬁyqelme

Hyknonnas mozpens sinpa I'elizenOepra-lBanenko. 3apsan siipa. MaccoBoe 4ucio sjpa.
N3otomsl.

3aKOH paJMoaKTUBHOrO pacnana. PanmoakTuBHBIE H30TONBl B mpupone. CBolicTBa
MOHU3HUPYIOLIETO U3Iy4YeHUs. BnysiHue paguoakTUBHOCTH HA JKUBBIE OPraHU3Mbl. ECTECTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

OHeprust cBS3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Anepusie peakuuu. Jlenenue u cuHTe3 saep. SnepHble peaktopsl. I[IpoGiembl
YIOPaBISEMOr0 TEPMOSAJIEPHOIO CHHTE3a. OKOJIOTMYECKHE ACMEKTHl Pa3BUTHUS  sIEPHOMU
SHEPIEeTHKHU.

Mertozbl peruCcTpaliy U UCCIEA0BAHNS SJIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIIbHBIE B3aMMOJECHUCTBUSA. baproHbl, Me30HbBI U jenToHsl. lIpencraBnenne o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEMHast MaTepust U TEMHAs SHEPIHSL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4eckue yCTpPoiicTBAa M TEXHOJOIMYECKHE IPoUecchbl: J03UMETP, KaMmepa

Bunbcona, siiepHblil peakTop, TepMOSICPHBINA peakTop, arToMHas 00M0a, MarHUTHO-PE30HAHCHAS
TOMOTpadus.
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Hccnenopanue TpekoB 4acTuIl (110 TOTOBBIM (OTOTpadusm). 2
HccnenoBanne paJuoaKTUBHOTO (OHA C UCHOIB30BAaHUEM TO3UMETPA.
Wzyuenue nornouieHns 0eTa-4acTyLl aIFOMUHHUEM.
Pa3nen 8. DiieMmeHTHI acCTPOHOMMH U ACTPOPU3UKH.
Tema 8.1 Teopernueckoe o0yueHue OK 01
JJIEMEHTbI OK 02
ACTPOHOMUU U OK 03
acTpo(U3HUKH. OK 04
OK 05
OK 07
Ortanbl pa3BuTusi acTpoHoMuu. [lpukinazHoe W MHPOBO33pEHUYECKOE 3HAYCHHE 10

actpoHoMud. lIpuMeHUMOCTh 3aKOHOB (U3UKU i1 OOBSCHEHHS MPHUPOABI KOCMHYECKUX
00BEKTOB.

Meroasl acTpoHOMHYECKUX HccienoBaHuid. COBpPEMEHHBIE ONTHUYECKHE TEJIECKOIbI,
paanoTeNeCcKOmbl, BHeaTMOc(hepHast acCTpOHOMHUSL.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBHUKEHUE.

Conneynas cuctema.

Comnne. ConHeunast akTUBHOCTE. McTounuk snepruu ConHia u 3BE371.

3BE3/1bI, HMX OCHOBHBIE XapakTEepUCTUKU. JlmarpamMma «CHEKTpalbHBIM Kjiacc -
CBETUMOCTB». 3BE3/1bl IJIaBHOM MOCIEA0BATENBHOCTH. 3aBUCUMOCTh «MAacca - CBETUMOCTbY IS
3BE31 TJABHOM  mMoOclefoBaTelIbHOCTU. BHyTpenHee cTpoeHue 3BE31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKACHUH U 3BOJIoIMK COJIHIIA U 3BE3]T. DTaIlbl )KM3HU 3BE3]L.

Mnineunsiii [1yTh - Hama [Manaktuka. [lonoxxenne u apmxenue Connna B ['anaktuke. Tumsl
rajakTuk. Pagnoramaktuku u kBazapbl. UEpHBIE ABIPHI B sIIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa006ma. Paszberanue ramaktuk. Teopus
Bonwmmoro B3peiBa. PennkroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

IIpakTH4eckue 3aHATHSA U Ja0opaTopHbIe padoTsl 32,33




Habnronenust 3BE3aHOTO HEGa HEBOOPYKEHHBIM TJIA30M C HCIHOJIB30BAHHEM KOMIIBIOTEPHBIX 4
NPUWIOKEHUH I ONpeJelCHUs] TIONOXKEHHsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aus CeBepHOTO monymmapus u spkue 3837561 JnddepeHnnpopanHsbIii 3a4eT.
Teop. 92
Jlaboparopubie paboOThI 66
Bcero 158




4. YCJI0OBUS PEAJIMBALIIUUA ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
YUYEBHOI'O IPEJMETA

4.1. Tpe6oBaHHMSA K MUHUMAJILHOMY MaTEepPHAJIbHO-TEXHUYECKOMY O0ecrnedeHHI0

Jis peanu3anuu mporpaMMbl AUCHUIUINHBI UMEETCS] YUeOHBIH KaOUHET (PU3UKH.

O06opynoBaHue yueOHOTO KaOHWHETA:

Harnsinaeie mocobus (KOMIUIEKTHI Y4eOHBIX TaONMIl, CTEHIOB, CXEM, IUJIaKaToB, IOPTPETOB
BBIIAIOIINXCS YYCHBIX B PU3UKOB U JIp.);

JlemoHcTpannoHHOe 000pyaoBaHue (00IIero Ha3HAYCHHS K TEMAaTHYECKHE HAOOPHI);

HarJsigHble MOCOOMS (KOMIUIEKThI Y4eOHBIX Tabnmun, muakatel: «®DPu3nueckue BeIUYHUHBI U

¢dbyHIaMeHTalbHBIE KOHCTaHTBI», «MexnyHapoaHas cuctema eaununl CWy», «[lepuogmueckas

cucremMa xumuueckux snemeHToB .M. MenneneeBay, NOPTPEThl BHAAIOIMIUXCS YUEHBIX — (DU3UKOB

1 aCTPOHOMOB);

KommuiexkT naboparoproro o0opynoBaHus Ajis 1a00paTOPHOTO MPAKTUKYMa MO ONTHKE;

KommiekT nabopatopHoro o00pyaoBaHus it 1a00paTOPHOTO MPAKTHKyMa 10 MEXaHHKE,

KommuiekT nmabopatopHoro oOopynoBaHUsS s J1aOOpaTOPHOrO MPAKTHKyMa MO MOJICKYJISIPHOMN
¢bu3nKe U TEPMOAMHAMUKHY;

KommuiekT naboparopHoro o0opyaoBanus AJis 1a00paTOPHOTO MPAKTUKYMa IO 3JIEKTPUUECTBY;

O6opynoBanue J1abopaTopuu U padbodnx MeCT JT1abopaTopuu

- IUJAaKTHYECKHUE MaTepuaibl (3alaHusl A KOHTPOJBHBIX paboT, IJs Pa3HBIX BUIOB OIICHOYHBIX
CPEIICTB, SK3aMEHa U JIp.);

- TEXHUYECKHE CpelcTBa 00yueHUs (IIePCOHANbHBIA KOMIIBIOTED C JIMLEH3UOHHBIM MPOTPAMMHBIM
o0ecriedeHneM; MyJIbTUMETUHHBINA TIPOEKTOP; MHTEPAKTHBHAS JOCKA, BEIXOJI B JIOKAIBHYIO CETh);

4.2. YueOHo-uHpopMainuoHHOe obecriedeHne 00yueHust

DJIeKTpOHHbIe (HM(POBbIE) 00pa30BaTEIbHbIC PECYPCHI:
MuHucTepcTBO HAyKH U BhICcIIero oopa3zoBanus Poccuiickoit @enepanuu (https://minobrnauki.gov.ru)
®enepanbHblii nopran «Poccuiickoe oOpasosanue» (http:// www.edu.ru/);
Wudopmanmonnas  cucrtema  «ExamHoe  OKHO — jJocTyma K 00pa3oBaTelbHBIM  pecypcamy
(http://window.edu.ru/);
Enunas xomteknus mudpoBbix odpasoBarenbHbIx pecypcoB (http://school-collection.edu.ru/);
®enepanbHblii HeHTp HHOpMaIMOHHO-00pa3oBaTenbHbIX pecypcoB (http://fcior.edu.ru/);
O6pazoBatenbHbIN mopTan «Yuebda» (http:// www.ucheba.com/).

OcHoOBHbIE HCTOYHUKH

1. ®usuka (0a3zoBbIi U yrayOneHHblid ypoBeHb) 10-11 kmacc. Mskumes I'.5., Byxosue b.b.,
Yapyrun B.M./Tlox penakuueii [lapdentreoit H.A. M3narensctBo «IIpocBemienney; 2020

2. ®uzuka (yrnyonenssiii yposenb) 10-11 kmace. Kabapaun O.®., I'mazynos A.T., Opnos B.A. u
ap./ Iox penakuueii: [Tuackoro A.A., Kabapauna O.®. U3znatensctBo «IIpocsemenue»; 2021

3. ®usuka (0a3oBbId U yrimyoneHHbd ypoBeHb) 10-11 kmace. Iypeimesa H.C., Baxeesckas H.E.,
Ucaes JI.A., Hapyrun B.M. UznparensctBo OO0 «IPODAY; 2022

4. ImutpueBa B.®. ®usnka ans npodeccuil v crenualbHOCTeN TEXHUUECKOro npoduis: y4eOHUK
JUTst 00pa3oBaTeIbHBIX YUpexAeHUH cpell. mpod. oopazoanus. — M., 2020

5. Amutpuena B.®. ®uzuka 11 npodeccuii u cienuanbHOoCTed TeXHUYeckoro npoduiis. Coop- HUK
3aga4: y4ueO. mocobue /i 00pa3oBaTeNbHBIX YUpEeKIACHUN cpea. mpod. obpasoBanus. — M., 2018.

6. Ocenenuuk 10.C., Camoiinenko. ®uznka. MoaynbHelii kKype. YueOHoe ocodue mis CI10., 2018r.
7. Tpodumona T.U. PykoBoacTBO Kk penieHuto 3aaad no ¢usuke 3-¢,2018 ron



JlonoJHUTeIbHbIE HCTOYHUKH
1. ®wusuka B TabnauIax yHUBEpCaIbHOE CIPABOYHOE TTOCOOHUE JJIs KOJLHUKOB U a0UTYPHEHTOB.

Uepnoyuan A. M. ®u3uka 3a1a4u ¢ OTBeTaMH U penieHusIMu. M. KHIKHBINA oM «Y HUBEPCUTET
3. T.A. Tpodumona. CrnpaBounuk 1o ¢Qusuke. YueOHOe mocobue i 001meodpa3oBaTeIbHBIX
YUpEKICHUN HAaYaJIBHOTO U cpeaHero npodeccruonanbHoro oopasopanus. M. Akanemus, 20221

no

4. ®wusuka: Dunuknonenus. / [lox pex. FO.B.IIpoxoposa. — M.: bonbinast Poccuiickas
sHumkionenus, 2020. — 944c.
5. SnueBckas O.B. ¢pusuka B Tabnunax u cxemax. — CI16.: U3garensckuii oM «JIutepa»,202021. —
96 ¢.50

HNuTepHeT-pecypcebl:

DNEKTPOHHBIE YPOKHU U TECTHI.

®usuka 7 — 11 knacc. UHTepakTUBHBIE JICKIIUU

http://fcior.edu..ru

http://ru.wikipedia.org

http://www.curator.ru

www. fcior. edu. ru (DenepanbHbIii HEHTP HHOOPMALIMOHHO-00PA30BATEILHBIX PECYPCOB).
wwww. dic. academic. ru (Axagemuk. CoBapy U SHIUKIIONEINN ).
www.booksgid.com (BooksGid. DiiektponHast 6HOIHOTEKA).

www.globalteka.ru (I'moGanreka. ['mobanpHas 6ubIMOTEKa HAYYHBIX PECYPCOB).
0. www.window.edu.ru (EquHoe okHO 1ocTymna K 00pa3oBaTeIbHBIM pecypcam).

11. www. st-books.ru (JIyumras yaeOHas TuTeparypa).

12. www. school.edu.ru (Poccuiickuii oOpa3oBatenbHbIii moprai. JJocTynmHOCTh, KauecTBO, 3 dek-

THBHOCTB).

13. www.ru/book (DnexTpoHHas OMOTHMOTEYHAS CUCTEMA).

14. www.alleng.ru/edu/phys.htm (O6pa3oBatensHbie pecypcbl MuTepHeTa — Dusnka).

15. www. school-collection.edu.ru (Equnas xotekius udpoBbIX 00pa3oBaTEeIbHBIX PECYPCOB).
16. https//fiz.1september.ru (yae6HO-MeTOIMYecKast TazeTa «Du3mKay).

17. www.n-t.ru/nl/fz (HobeneBckue naypeatsl mo (GU3HKE).

18. www.nuclphys. sinp.msu.ru (S1nepras ¢pusuka B MIHTEpHETE).

19. www.college.ru/fizika (ITonrotoBka k EI'D).
20. www.kvant.mccme.ru (Hay4HO-TIONTYJISIPHBINA (PU3UKO-MaTeMaTHYeCKHi KypHai «KBaHTY).
21. www.yos. ru/natural-sciences/html (ectecTBEeHHO-HAYYHBII KypHAT 1151 MOsToekH «I1yTh B

HayKy»).

BOoo~NoG~WONE

4.3  Hcnoib3dyemble COBpeMeHHbIe 00pa3oBaTelbHbIe TEXHOJOTHMH B peaju3anuud padouei
nporpamMmsbl 001e00pPa30BaTeIbHONH JUCHHUILINHBI

B peaymsamum pabodeil mporpamMMbl Ha Y4YeOHBIX 3aHATHSIX MCIOJB3YIOTCS COBPEMEHHBIC
00pa3oBaTeNbHbIC TEXHOIOTHH:

L4 I/IHCbOpMaI_[I/IOHHO-paSBI/IBaIOHH/Ie TEXHOJIOTHUH, B TOM HHUCIIC I/IH(i)OpMaHI/IOHHO-
KOMMYHHUKAIIUOHHBIC,

L4 ACATCIIBHOCTHBIC TEXHOJIOTMH, BKIIIOYAIOIUE PCIICHUE CUTYAlIMOHHBIX 3a1a4;

L4 JIMYHOCTHO-OPUCHTUPOBAHHLIC TEXHOJIOTHU, ITIPEACTABIICHHBIC CaMOCTOSTEIbHOM pa60T0171 Ha

OTIEepeXKaIoNIe OCHOBE, NMPOEKTHOW JEATENbHOCThIO, TIPYMNIOBOM pabOTON, OCYIIECTBIEHHUEM CaMoO- U
B3aMMOOIICHKH, peanu3alieil mpaBa BbIOOpa YpPOBHS CIOKHOCTM U crnoco0a BBIMOJTHEHUS 3a/laHui,
napTHepa B yueOHOI e TeTbHOCTH, UCTOYHUKA HHPOPMALIUY;

o pa3sBUBAIOIIME TEXHOJOTMM, XapaKTepU3YIOUIMECs BKIOYEHHEM  OOydaroluxcs B
NpoOJeMHbBIE JIGKIMUM W CEMHHAphl, y4eOHbIE JUCKYCCHUH, JENOBBIE U POJIEBBIE UIPHI, KOJUICKTUBHYIO
MBICIUTENbHYIO U yUeOHO-HCCIIEJ0BATENBCKYIO 1EATEIbHOCTb.

[Tpu ncnonbp30BaHNUU JAHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUN JIOMYCKAETCsl COYETaHNEe OCHOBHBIX UX
BUJIOB.

[Ipu  uHTeHCH(UKanMU  00IIE0O0pa30BATENbHON  MOATOTOBKM  NPUMEHSETCS  TEXHOJIOTHUS
MHTEHCUBHOIO OOYy4YeHHUs, KOTopasl MpearojaraeT NepeHoc ¢ aKTUBHOCTU NpernojaBareis Ha aKTUBHOCTh
caMux OOyyaromuxcs, Yy4€T OOIIeTUAAKTUYECKUX MPUHLIHUIIOB TMPHPOJIOCOOOPA3ZHOCTH, BO3PACTHBIX



O0COOCHHOCTEH, JHMYHYI0 3aMHTEPECOBAHHOCTh M MOTHBAIMIO oOOy4aromuxcs. JlaHHas TeXHOJIOTUA
HampaBlieHa Ha JOCTIDKEHUE 3aIUTAHUPOBAHHBIX pPE3yAbTAaTOB U BKIIOYAET WHTCHCHUBHBIE METOJBI,
aKTUBU3HUPYIOIINE KOTHUTUBHBIE CIIOCOOHOCTH 00Yy4arOIINXCsl.

ANTOpPUTM BHEJIPEHUS TEXHOJIOTUU MHTEHCUBHOT'O 00YYEHHUs BKIIIOYAET OLIEHKY c(hOPMHUPOBAHHOCTHU

T€X WIM WHBIX KOMIIOHEHTOB Y CTYACHTOB, aJIanTaldi0 COJACPKAaHUS JUCIUIUIMHBL K HOBBIM
00pa3oBaTEeILHBIM YCIOBUSM, KOHTPOJIb M OIICHKY TOJTYYEHHBIX PE3yIbTaTOB.

[lpu opraHu3anmuu JUCTAHIIMOHHOTO OOYYCHHS HCHOJB3YIOTCS IHPPOBBIE HHCTPYMEHTHI
TEXHOJIOTUI TUCTAaHIIMOHHOTO 00y4YeHus: oOpa3oBarenbHas miargopma Moodle, PowerPoint, anekrponnas
1o4Ta, BUACODUIHMBIL.



5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIbHOI'O YYEBHOI'O ITPEMETA

KoHTponb M OLIGHKa pPACKpBIBAIOTCS Yepe3 JIUCLMIIMHAPHBIC pe3yJbTaTbl, YCBOCHHbIC 3HAHHUA U
npUOOpeTeHHbIE CTYACHTAaMH YMEHHs, HallpaBlCHHbIE Ha (OpMHpOBaHUE OOIIMX M MPO(ECCHOHATBHBIX
KOMIIETEHIIUH.

OOyuenne Mo INpeaMeTy 3aBeplliaeTcs MPOMEXKYTOYHOH arrecTanued B (opMe 3K3aMeHa, BONPOCHI K

KOTOpPOMY paccMaTpUBAIOTCS Ha 3acelaHMM IUKIOBOW KOMHCCHM U YTBEP)KIAIOTCS JIUPEKTOPOM
TexHnukyma.
@OopMBbI U METOIbI MPOMEKYTOYHON aTTECTAIIMK U TEKYILEro KOHTPOJIS [0 yueOHOMY MpEAMETY TOBOISATCS

J0 CBCIACHHUA 06yqafoumxc;1 Ha IICPBOM 3aHATHH.

Oo0masi/npogeccuoHabLHa Paznen/Tema Tun oueHoYHbIX

1 KOMIEeTEeHIUs MeponpusITUs
OK1 Bribupath ciocoOsbI P2, Tema 2.1,2.2,2.3,2.4 Y CTHBIN Onpoc
pelieHus 3aaa4y P3, Tema 3.1,3.2,3.3 TectupoBanue
npodecCHOHATbHON P4, Tema4.1,4.2,4.3,4.4,4.5 OpoHTaTBHBIN OIIPOC
JeSITENLHOCTH, P.5 Tema 5.1,5.2,5.3,54 PasnoypoBHeBbIE
MPUMEHHUTEIBHO K P.6 Tema 6.1 3aJaHusd
pa3IMYHBIM KOHTEKCTaM. P.7Tema 7.1,7.2,7.3

P.8 Tema 8.1

OK 2 OcymiecTBisTh

P2, Tema2.1,2.2,2.3,2.4

KonTponbHbie paboThl

MMOHUCK, aHAJIN3 U P3, Tema 3.1,3.2,3.3 PasnoypoBHeBbIE
HMHTEPIPETAIUIO P4, Tema 4.1,4.2,4.3,4.4,4.5 3aJIaHus
uH(popMaluuy, P.5 Tema 5.1,5.2,5.3,5.4 @poHTaNBHBIN 0npoc
HEOOXOIUMOM IS P.6 Tema 6.1

BBLIMTOJTHEHHS 33124 P.7Tema 7.1,7.2,7.3

npodeccuoHanbHOM P.8 Tema 8.1

JIeITEIIbHOCTH.

OK 3 IInanupoBats u P1 Tema 1.1 PasnoypoBHEBEIE
peaTn30BbIBATH P.3 Tema 3.1,3.2, 3.3 3aJJaHus
COOCTBEHHOE P.4 Tema4.2,4.3,4.4,4.5 @poHTAIBHBIN OIIPOC

npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
IpeINPUHIMATENbCKYIO
NeSITeNbHOCTD B
npodeccuoHansHOM chepe,
UCIIOJIb30BaTh 3HAHUS 1O
(¢buHaHCOBON TPAaMOTHOCTH
B Pa3JIUYHBIX )KU3HEHHBIX
CUTYaIHsX;

OK 4 PabGotath B P2, Tema 2.1,2.2,2.3,2.4 Jlaboparopubie
KOJIJICKTHBE 1 KOMaHJIE, P3, Tema 3.1,3.2,3.3 paboThI
s hexTuBHO P4, Tema 4.1,4.2,4.3,4.4,4.5 [IpakTuueckue
B3aUMOIEHCTBOBATE C P.5 Tema 5.1,5.2,5.3,5.4 3aHSATHS
KOJUJIEraMH, pykoBoacTBoM, | P.6 Tema 6.1
KJIAEHTaMH. P.7Tema7.1,7.2,7.3

P.8 Tema 8.1
OK 5 OcymecTBisTh P1 Tema 1.1 JlabopartopHusie
YCTHYIO U TUCBMEHHYIO P2, Tema2.1,2.2,2.3,2.4 paboTsI
KOMMYHUKAIMIO Ha P3, Tema 3.1,3.2,3.3 [IpakTnueckue
rOCYIApCTBEHHOM S3bIKE P4, Tema 4.1,4.2,4.3,4.4,4.5 3aHATHS

Poccuiickoit denepanyu ¢

P.5 Tema 5.1,5.2,5.3,5.4

OpoHTaIBHBIN OITPOC




y4€TOM OCOOEHHOCTEH
COLIMATILHOTO U
KYJBTYPHOTO KOHTEKCTA;

P.6 Tema 6.1
P.7Tema7.1,7.2,7.3
P.8 Tema 8.1

OK 7 CopneiicTBOBaThH

P2, Tema2.1,2.2,2.3,2.4

YeTHBIN onpoc

COXPAHEHHUIO OKPYKaroIen P3, Tema 3.1,3.2,3.3 TectupoBanue
CpeIbl, P4, Tema 4.1,4.2,4.3,4.4,4.5 Jlaboparopubie
pecypcocOepeKeHHUIO, P.5 Tema 5.1,5.2,5.3,5.4 paboThl
a¢dekTuBHO aeiictBoBath B | P.6 Tema 6.1 [IpakTuueckue
YPE3BBIYANHBIX CUTYAIUSX. P.7 Tema7.1,7.2,7.3 3aHATHS
P.8 Tema 8.1
OK 9 Hcnonb3oBaTh P1 Tema 1.1 KoHnTponbHble paboThl
nH(pOpMaIMOHHBIC P2, Tema 2.1,2.2,2.3,2.4 PasnoypoBHeBbIE
TEXHOJIOTHH B P3, Tema 3.1,3.2,3.3 3aJJaHus
npodecCHOHATbHON P4, Tema4.1,4.2,4.3,4.4,4.5 OpoHTaTBHBIN OIIPOC
JIeSITENLHOCTH. P.5 Tema 5.1,5.2,5.3,54 Jlaboparopubie
P.6 Tema 6.1 paboThl
P.7Tema7.1,7.2,7.3 [IpakTuueckue
P.8 Tema 8.1 3aHATUS
[IK 2.1. OcyuecTBasTh P 1, Tema 1.1, JlaGopaTtopHubie
BbIOOp 000pYAOBaHUS U P.2 Tema2.1,2.2,2.3,2.4 paboThI
3JIEMEHTHOH 0a3bl CUCTEM P.3 Tema 3.1,3.2,3.3 [IpakTnueckue
aBTOMAaTH3allNHi B P.4 Tema4.1,4.2,4.3,44,4.5 3aHATHS
COOTBETCTBUM C 3aJJaHUEM U P.5 Tema 5.1,5.2,5.3,5.4
TpeOoBaHUEM P.6 Tema 6.1
pa3paboTanHoi Texuudeckoi | P.7 Tema 7.1, 7.2, 7.3
JIOKYMEHTAIIMX Ha MOJIEITb
3JIEMEHTOB CUCTEM
aBTOMAaTH3AIHH.
[IK 2.2. OcyiecTBasiTh P 1, Tema 1.1, JlabopaTtopHubie
MOHTaX U HAJIAJIKy MOJIEIIN P.2 Tema2.1,2.2,2.3,2.4 paboTsI
9JIEMEHTOB CHCTEM P.3 Tema 3.1,3.2,3.3 [TpakTuueckue
aBTOMAaTH3allMd Ha OCHOBE P.4 Tema4.1,4.2,4.3,4.4,4.5 3aHATHUA
paspabotanHoi Texuuyeckon | P.5 Tema 5.1,5.2,5.3,5.4
JIOKYMEHTAIUU. P.6 Tema 6.1
P.7 Tema7.1,7.2,7.3
[1K 2.3. TIpoBoauTh P 1, Tema 1.1, JlabopaTtopHusie
HCIIBITAaHHUS MOJCIIN P2 Tema2.1,2.2,2.3,2.4 paboTsI
9JIEMEHTOB CHCTEM P.3 Tema 3.1,3.2,3.3 [IpakTnueckue
aBTOMATHU3allMU B pEAIbHBIX P.4 Tema4.1,4.2,4.3,4.4,4.5 3aHATHSA
YCIOBUSAX C LIEJIBIO P.5 Tema 5.1,5.2,5.3,5.4
MTOATBEPKIACHUS P.6 Tema 6.1
paboToCrmocCOOHOCTH U P.7Tema7.1,7.2,7.3
BO3MOKHOM ONTUMU3AIINH.
[IK 4.1. KonTponupoBathb P2 Tema2.1,22,2.3.24, Jlaboparopubie
TEKYIIUE TapaMeTphl U P.3 Tema3.1,3.2,3.3, paboThI
(akTHUeCKuE MoKa3aTeIn P.4Tema4.1,4.2,43,4.4,45 [IpakTnueckue
paboThI cucTeM P.5 Tema 5.1,5.2,5.3,5.4 3aHATUSI

aBTOMaTHU3alluu B
COOTBETCTBHH C

P.6 Tema 6.1
P.7Tema7.1,7.2,7.3




TpeOOBaHUSIMU HOPMATHUBHO-
TEXHUYECKON JOKYMEHTAUU
JUTSL BBISIBJICHUS BO3MOJKHBIX
OTKJIOHCHHH.

[IK 4.2. OcyiecTBasiTh P2Tema2.1,22,23.24, Jlaboparopubie
JIMarHOCTUKY TPUYUH P.3 Tema3.1,3.2,3.3, paboThl
BO3MO>KHBIX P.4Tema4.1,4.2,4.3,4.4,4.5 [IpakTnueckue
HEHUCTIPABHOCTEU U OTKA30B P.5 Tema 5.1,5.2,5.3,54 3aHATHUSA
cucteMm Juist BiOopa metonos | P.6 Tema 6.1

Y CIIOCOOOB UX YCTpPaHEHUS P.7 Tema7.1,7.2,7.3

I1IK 4.3. Opranu3oBbIBaTh P2Tema2.1,222324, JlabopaTtopHubie
paboThI IO YCTPAHEHUIO P.3 Tema3.1,3.2,3.3, paboThI
HEII0JIaI0K, OTKa30B P.4Tema4.1,4.2,4.3,4.4,4.5 [IpakTuueckue
000pyI0BaHUS U PEMOHTY P.5 Tema 5.1,5.2,5.3,5.4 3aHATHUS

CUCTCM B paMKax cBOCH
KOMIICTCHIIMH.

P.6 Tema 6.1
P.7Tema 7.1,7.2,7.3




		2025-10-26T23:48:21+0400
	‎00e8b104c1bd491e63
	Первухина Елена Владимировна




