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CogepxaHue MPOrpaMMbl peaiu3yeTcsi B IMPOIECCe OCBOSHUS CTYACHTAMH OCHOBHOM MPOTpaMMbl
cpeaHero mpodeCCHOHATBHOTO O0pa30BaHUs C IMOJyYeHHEM CpeaHero oOmiero oOpa3oBaHus,
pa3pabotanHoii B coorBeTcTBUU ¢ TpeboBanusmu GI'OC COO, a takxke ¢ yuérom tpedoBanuiit ®I'OC
CIIO 09.02.06 CereBoe 1 cUCTEMHOE aAMUHUCTPUPOBAHUE

PaGouas mporpamma yueOHoro mpenmera «®PusznMkay IS CIEHHUATBHOCTEH  CPEIHEro
npodeCCHOHATBPHOTO 00pa3oBaHMsA pa3paboTaHa B COOTBETCTBUM C TPEOOBAHUSMH  CIEIYIOLINX
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
«O6 yTBep)kaeHUH (peepaJbHOro0 rocy1apcTBEHHOro 00pa3oBaTeIbHOTO CTaHAapTa 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 yTBepkaeHNUn (eaepaTbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIBHOTO CTaHIApTa CPEIHErO
npodeccnoHanbHOTO 00pa3oBaHus Mo crenuanbHOocTU 13.01.10 DAeKTpOMOHTEp MO PEMOHTY U
00CITy)KUBAHHIO AJIEKTPOOOOPYAOBAHUSI B IPOMBIIIIICHHOCTH

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

e [Ipuka3 Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «O6 yrBepxaeHuu ¢enepaabHOro
nepevHss y4eOHWKOB, JOINYIICHHBIX K WCIONB30BAaHUIO TPU peaTU3alliil  WMEIOIINX
TOCYJapCTBEHHYIO aKKpPEAWUTAIMIO 00pa30oBaTelbHBIX MPOrpaMM HavyajJbHOTO OOIMIEro,
OCHOBHOT'O OOIIEro, CpeIHEero oOIero oOpa3oBaHMs OpraHU3AlMSIMHU, OCYLIECTBISIOIIMMU
00pa30BaTeNbHYIO0 JESATEIBHOCTh M YCTAHOBJICHMS IMPEIEIbHOTO CpPOKa MCIOJIb30BaHUS
UCKITIOUEHHBIX yueOHuKoB” (pen. ot 21.02.2024);

e Pacnopspkenne Munnpocsemieauss Poccun ot 30.04.2021 r. NeP-98 «O6 yrBepkaeHun
Konuenuuu npenogaBanus o61eo0pa3oBaTeIbHbIX AUCHHUILINH C YIYETOM IPOPeCcCHOHATBHON
HaMpaBJIEHHOCTH IPOrpaMM CpEIHEro MnpoecCHOHAIBLHOIO 00pa30BaHUs, PEATM3YyEMBIX Ha
0a3e OCHOBHOT'O O0IIEro 00pa3oBaHUS;

e Pacrnopspkerre MunnpocBemenus Poccun ot 25.08.2022 1. Ne P-198 «O6 yrBepkneHun
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»), «®@usudeckas KyabTypa», «OCHOBBI O€30MACHOCTH XKH3HEICATSILHOCTHY,
«ACTpPOHOMUS») C Yy4eTOM TPO(EeCCHOHANIBHOW HANPABICHHOCTH MPOrPAaMM  CPETHETO
npoecCHOHATLHOTO 00pa30BaHusl, peain3yeMbIX Ha 0a3e OCHOBHOrO o0mIiero odpa3oBaHUS,
npeaycMaTpUBalOIie MHTEHCUBHYIO 00IIe00pa30BaTEeNbHYIO0 IMOATOTOBKY OOYYAIOIIMXCS C
BKITIOYCHUEM TPUKIIATHBIX MOJTyJICH, COOTBETCTBYIOIIIX npodecCuOHATHHON
HAIPaBJICHHOCTH, B T.4. C Y4ETOM IPUMEHEHUS TEXHOJIOTHH JUCTAHIIMOHHOTO U 3JICKTPOHHOTO
00y4eHUs;

e Meroanueckre PeKOMEHIAIUU 10 peallu3alliil CPeIHero oomero oOpa3oBaHHs B Mpereiax
OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl CPEAHETr0 MpOohecCHOHATLHOTO 00pa3oBaHus Ha Oaze
ocHoBHOro o6miero oopazoanus (Ilncekmo Munnpocsemenuss Poccun ot 01.03.2023 1. NeO5-
592);

e [lpumepnas pabouas mporpamMma oOIIE00pa30BATEILHON YYeOHOW MUCHUILTUHBI «DH3UKa»
(6a3oBbIii  ypoBeHb)  Is  NPOGECCHOHAIBHBIX  00pa30BaTENIbHBIX  OpPTaHH3aIHi,
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

[Mporpamma y4eOHOrO TIpeaAMETa OPHEHTHPOBAaHA Ha peanu3anuio  (eaepaabHOro
KOMITOHEHTa TOCYJIapCTBEHHOTO o0Opa3oBaTenbHOro cranmapra (manee — PIOC) cpemHero
obmero oOpazoBanusi «®dusznka Ha 0a30BOM YpOBHE B TIpeleliaX OCBOCHUS CTYACHTaMH
OCHOBHOH TIpOTrpamMMbl CpelHero mnpodecCHOHATLHOTO OOpa30BaHMsl C Y4eTOM HPOQUIIS
MOJTy4aeMOro MpoPeCCHOHATBHOTO 00pa3oBaHUS.

dusmka Kak Hayka o HauOoJiee 00IUX 3aKOHAX MPHUPOJIbl, BHICTYIAsl B KAUECTBE y4eOHOro
IpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXaroIeM MHpE.
HIkonbHBIA Kypc GU3MKH - CHCTEMOOOpa3ylomuil s €CTECTBEHHO-HAyYHBIX Y4EeOHBIX
IPEIMETOB, MIOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT 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 (Gu3nKu BHOCUT OCHOBHOM BKJIa[ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUIN
IPUMEHATh HAyYHbII METOJI ITO3HAHUS NIPH BBIIOJIHEHUN UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca ¢u3uku 15t ypoBHS CpeIHETO 00111ero 00pa3oBaHus MOJOKEH P 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 KJIACCHUYECKOM, 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 uuen npeanoaraeT HCojib30BaHNe T'YMaHUTaApPHOTO
noTeHuuana (PU3NUecKoil HayKu, OCMBICTICHUE CBSI3M Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMH.

Wnes npuknagHoi HanpasiaeHHocTU. Kype (u3nku npeanonaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MIPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Wnest SKoNOru3aluy peanu3yeTcsl IMOCPEICTBOM BBEJIEHUS D3JIEMEHTOB COJEpIKaHU,
HNOCBALIEHHBIX 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 (u3nyeckue Teopuu ((OpMUPOBAHUE MPEACTABICHUI O CTPYKType MOCTPOCHHUS
¢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 peann3yeTcs MpexJie 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 OOLIUI CHUCOK YYEHMUYECKHX NMPAaKTUYECKUX paboT. BblneneHue B ykazaHHOM
nepevyHe J1IabopaTopHBIX pPadOT, MPOBOAMMBIX JJIsI KOHTPOJS M OLIEHKH, OCYIIECTBISIETCS



y4aCTHHKaMU 00pa30BaTENbHOIO Ipollecca MCXOId U3 OCOOCHHOCTEH IUIAHUPOBAHUS MU
ocHamleHusi kabmnHera ¢usuku. Ilpm 3TOoM obOecrieynBaeTcsi OBIAJACHUE OOYJAIOIIUMHCS
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,
HO3BOJISIOIIEE IPUMEHSTh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOI'0 pasjelna Kypca,
TaK M MHTErpUpys 3HAHUS M3 DPa3HbIX pa3fenoB. [ KayecTBEHHBIX 3aJady NPUOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (GU3NYECKUX SBJICHUH M IPOLIECCOB B
OKpY’Kalollel JKU3HHU, TpeOyrolue BbIOOpa (U3UYECKOM MOJenu Uil CUTyalud IpPaKTUKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun c¢ tpedoBaHusmMu PI'OC COO k MaTepuanbHO- TEXHUYECKOMY
oOecrieyeHn0 y4eOHOTo Tmporecca 0a30BbI ypOBEHb Kypca (HM3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3y4daThbCs B YCIOBHAX NMPEAMETHOrO KabWHeTa (pU3MKH WiIH B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAy4YHOro 1ukia. Hanuuue B
KabuHeTe PU3UKU HEOOXOAMMOTO0 J1JAO0PaTOPHOI0 000PYAOBAHUS JUIsl BHIIOJIHEHUS YKA3aHHBIX B
nporpaMMe 10  (U3MKE YUYEHHYECKUX IPaKTHUECKUX paboT U JAEMOHCTPALUMOHHOTO
00opynoBaHus 0053aTENBHO.

JemoHcTpanionHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECIEUMBACT IMOCTAHOBKY IEPEUMCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIFOYEBBIX JEMOHCTPALWU ISl HMCCIEJOBAHUS HM3y4aeMBIX SIBICHHHA W TIPOLIECCOB,
IMIIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

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

OCHOBHBIMU LEJIIMU U3YYEHUSI PU3UKU B 001IIEM 00pa30BaHUHU SABIISIOTCS:

dopMHUpOBaHUE HHTEPECA U CTPEMIICHUS O0YYAIOIINXCSI K HAYYHOMY M3YUYEHHIO TPUPO/IBI,
pa3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

PasBuTte TmpencraBieHHI O HAaydHOM ~METOAE T[O3HaHUS U (QOpMHUpPOBaHUE
MCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;

@opMHUpPOBAHUE HAYYHOTO MHUPOBO33PEHHUs KakK pe3yibTaTa M3Y4YEHHSI OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

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

®dopMHupoBaHUE TIPEACTABICHUN O POJIM (U3UKK JUISI PAa3BUTUS JNPYTUX ECTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

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

[TproOperenue cuctembl 3HAHUK 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAs MEXaHHUKY, MOJEKYISAPHYIO (PU3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (U3UKY
1 DJIEMEHTHI aCTPOPHU3HKH;

dopMupoBaHUE YMEHHUHM MPUMEHSATh TEOPETUUECKHE 3HAHUS ISl O0BSICHEHUS] GU3UYECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

OcBoeHue Croco0OB PEIICHUsT Pa3IMUHBIX 3a7a4 C SIBHO 33JIaHHON (PU3MUECKOU MOJIETIBIO,



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

[Tonumanne (U3NYECKHMX OCHOB M MPUHIUIIOB JACUCTBUS TEXHHYECKUX YCTPOHCTB H
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

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

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



2. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOT'O YYEBHOI'O IIPEIMETA

[TporpamMma o61Ie06pa3zoBaTeIbHOTO yaeOHOTO MpeaMeTa (nainee — npeamera) «Dusukay
orpaxaer TpedoBanus ®I'OC COO k pe3ynbTaraM OCBOSHHUSI 00pa30BaTEIHbHON MPOTPaMMBI 110
npeamery «®Pusuka». IIporpaMma sBIs€TCd 4YacTbl0O OCHOBHOM IPOTPAMMBI  CPEIHETO
npodeccuonanbHoro oobpazoanus (namee — OIl CIIO) B coorBerctBuu ¢ ®I'OC CIIO mo
crienuanbHOCTH 09.02.06. CeTeBoe M CHCTEMHOE aIMUHHCTPHPOBAHHME, OCBAMBACTCS Ha 0a30BOM
ypoBHe. Ha nzydenue yueOnoro npeamera «Pusnka» orBogurcs 158 gacos.

KonTponps kauectBa ocBoeHus mnpeamera «®Pu3Mka» MPOBOJUTCS B IPOLECCE TEKYILErO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTalUH.
Texymmii KOHTPOJIb MIPOBOIUTCS B Tpeeax yueOHOTO BpeMEHH, OTBEIEHHOTO Ha TPEAMET, KaK
TPaJULIMOHHBIMH, TAaK U UHHOBALIMOHHBIMU METO/IaMH, BKJII0Yask KOMIIbBIOTEPHOE TECTUPOBAHUE.
P€3y.HBTaTI>I KOHTPOJIA YYUTBIBAOTCA MpPU NOABCACHHUU UTOI'OB IO MPEAMETY. HpOMG)KyTO‘IHaSI
aTTecTanus npoBoAuTcs B (opme U QPepeHIMPOBAHHOrO 3adeTa IO HUTOraM H3yYeHMs
npeaMera.
[TpomexxyTouHast aTTecTalysi B BUJE 3K3aMEHa IO MpeIMETy IPOBOIUTCS 3a CYET BPEMEHH,
OTBEJICHHOT'O Ha €r0 OCBOEHHUE.

2.1 Mecto yueoHoro npeamera B ctpykrype OII CIIO:

OommeoOpa3zoBarenbHbl  yueOHbIH mpeaMeT «Pu3uKa» BXOAUT B COCTaB  00S3aTEIbHBIX
npeameroB obmeodpazoBarensHoro mukia OIT CIIO mo cnenmansHOCTH 09.02.06. CeteBoe u
CHCTEMHOE aJIMUHHUCTPUPOBAHKE, H3Y4aeTCs B IIEPBOM M BTOPOM CEMECTPaXx.

2.2. lleau ocBoeHNs y4eOHOT0 MpeAMeTa:
Copneprxanue nporpammsl 0011e00pa3oBaTebHOro yueoHoro npeamera «®du3nkay» HarpaplieHO
Ha JIOCTH)KEHHUE CIIEAYIOIEH LIENH:

e (opmupoBaHue y o0yyarouuxcst yBEpeHHOCTH B LIEHHOCTH 00pa30BaHusl, 3HAUUMOCTH
¢bu3nUecKux 3HaHUH JUIsI COBPEMEHHOT0 KBAIM(UIIMIPOBAHHOTO CIIEIMAIICTa U
OCYILECTBIICHUH €ro NMpo(ecCHOHANbHOH e TeTbHOCTH;

e (opmHupoBaHUE €CTECTBEHHO-HAY4YHOI T'PaMOTHOCTH;

e OBJaJIeHUE CIEUPUUECKON CUCTEMON (U3NYECKUX MOHATHHI, TEPMUHOIOTHEN 1
CHMBOJIHKOM;

® OCBOCHME OCHOBHBIX (DM3NYECKHUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJAJICHUE OCHOBHBIMHU METO/IaMU HAyYHOTO [TO3HAHUS IPUPO/IbI, UCIIOJIb3YEMBIMHU B
¢uzuke (HabOICHNE, ONTUCAHNE, U3MEPEHHE, BBIIBIKEHUE THITOTE3, TPOBEICHUE
9KCIIEPUMEHTA);

® OBJIAJICHUE YMEHUAMHU 00pabaThIBaTh JaHHBIE YKCIIEPUMEHTA, OOBACHATH MOJTyYCHHbIE
pe3yJbTaThl, yCTAaHABIUBATH 3aBUCUMOCTH MEXAY (PU3NUECKUMH BETMUYNHAMHU B
Ha0JII01aeMOM SIBJICHUH, JIEJIaTh BHIBOJIBI;

e (opMHUpOBaHME YMEHUS pelaTh (PU3MUECKUE 3a/1a4l PA3HBIX YPOBHEH CIOKHOCTH;

® pa3BHUTHE NTO3HABATENIbHBIX HHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce npuoOpeTeHns 3HAaHUH ¢ UCTIOIb30BaHUEM PA3IMYHbIX HCTOYHUKOB MH(OpMaLIUU
Y COBPEMEHHBIX UH(OPMAIIMOHHBIX TEXHOJOTHI; YMEHUH (POPMYIUPOBAThH U
000CHOBBIBAaTh COOCTBEHHYIO TO3UIIMIO IO OTHOLICHUIO K (pr3nyeckoit mHpopmarum,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

e BOCIUTaHHE YyBCTBA FOPAOCTH 32 POCCUICKYIO PU3NYECKYIO HAYKY.



2.3. Illnanupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NMpeAMeTa B COOTBETCTBHH C
®I'OC CIIO u Ha ocHose ®I'OC COO

B pamkax mporpammbl yueOHOTO mpeamera «Pusnka» 0O0ydYarOIIMMUCS OCBaMBAIOTCS
JUYHOCTHBIC, METANPEAMETHbIE M MPEAMETHBIC PE3yJbTaThl B COOTBETCTBHM C TPEOOBAHHSIMU
®I'OC cpeanero ob6mero obpasoBanusi: muyHocTHble (JIP), wmerampenmerneie (MP),
npeametneie  (I1P): OOGpa3oBarenpHBIE pPE3yabTaThl ONPEAENEHBl B TNPHUMEPHBIX PabdOYnX
nporpammax, I'OC COO.

Kon [lnanupyemblii pe3ysabTaT
JIn4HOCTHBIE pE3yNbTATHI
JIP1
JIMYHOCTHBIE PE3YJIbTATHI TPAKIAHCKOTO BOCIIUTAHHUSA:

JIP1.1 .

C(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMMU OOYYaroIerocsi Kak akTHUBHOTO U
OTBETCTBEHHOI'0 YWJIeHa POCCUICKOIro 0011ecTBa

JIP1.2 NPUHATHE TPAJAULIMOHHBIX OOIIEYETIOBEYECKMX TI'yMAaHHUCTUYECKHX U
J€MOKPAaTUYECKUX LIEHHOCTEH;

JIP1.3 TOTOBHOCTb ~ BECTH COBMECTHYKO  JESATECIBHOCTH B  HMHTEpEcax
IpaXJaHCKOro  OOILIEecTBa, yd4yacTBOBAaTh B  CAMOYIPABICHUM B
o0pa3oBaTenbHON OpraHU3allu;

JIP1.4 YMEHHE B3aUMOJICUCTBOBATH C COUMAJIBHBIMU HMHCTUTYTaMU B
COOTBETCTBHH C MX (QYHKIHUAMHU M Ha3HAUCHUEM;

JIP1.5 TOTOBHOCTh K T'YMaHUTapHOU M BOJIOHTEPCKOM ESATEIBHOCTH;

JP2

JIMYHOCTHBIE PE3YIbTATHI HATPUOTUYECKOTO BOCIIUTAHUS

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

JIP2.2 LIEHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBEHHBIM  CHMBOJIAM,
JOCTUKEHUSIM POCCUMCKHUX YYEHBIX B 00J1aCTU (DU3UKHU U TEXHUKE;

JIP 3

JIMYHOCTHBIE PE3YJIbTATHI JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS

JIP 3.1 c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

JIP 3.2 CMOCOOHOCTh  OLICHMBATh CHUTYallMI0O U TPUHUMAThb OCO3HAaHHBIE
peLIeHNs, OpPUEHTUPYSICh HA MOpaIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH,

B TOM UYHCJIE B JESITEIBHOCTH YUYEHOTO;

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

JIP 4 JIMYHOCTHBIE PE3YJIbTATHl ICTETUYECKOTO BOCIUTAHUS

JIP 4.1 3CTETUUECKOE OTHOWIEHUE K MUPY, BKIIFOUAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYLIETO (PU3HUECKON HAYKE;

JP 5 JINYHOCTHBIE PE3YyJIbTAThl TPYAOBOTO BOCIIUTAHUS:

JIP 5.1 UHTEpEC K Pa3NUYHBIM cpepaM NpodecCHOHATBHON AEATENbHOCTH, B
TOM YHUCIIC CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIM BBIOOp Oymymiei mnpodeccun H  peaqTu30BBIBATh
COOCTBEHHBIE )KU3HCHHBIC TUIAHBL;

JIP 5.2 TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO W CaMOOOpa30BaHUIO B 00JaCTH
(Gu3MKN Ha MPOTSHKEHUH BCEH JKU3HU




JP 6 JINYHOCTHBIE PE3YJIBTATHl HKOJIOTHYECKOTO BOCIIUTAHUSA !

JIP 6.1 c(OPMHPOBAHHOCTH DKOJIOTUYECKON KYJIbTYpHI, OCO3HaHue
r7100aIbHOTO XapaKTepa IKOJOTHUECKUX MPpooieMm;

JIP 6.2 IJIAaHUPOBAHUE U OCYILECTBJICHUE JCHCTBUI B OKpY)KAIOUIEH cpele Ha
OCHOBE 3HaHUS 1eJIel YCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA;

JP 6.3 Pacimmpenue onbiTa 1eATEIbHOCTH KOJOTHYECKON HAIIPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (DU3HKE;

JIP7 JIMYHOCTHBIC PE3YJIbTAThI IEHHOCTH HAYYHOTO MO3HAHHUS:

JIP 7.1 c(OPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS (PU3HUECKON HAYKHU;

JIP 7.2 OCO3HaHME IEHHOCTH HAay4YHOH JesTeNIbHOCTH, TOTOBHOCTH B IIpoIecce
u3ydeHus] (HU3UKU OCYIICCTBISITH MPOSKTHYIO U HCCIIEIOBATEIbCKYIO
ACATCIIBHOCTL MHANBUAYAJIBHO W B I'PYIIIC.

MeranpeameTHele pe3yiabTaThl

IIYyn
Y OganeHne yHUBEPCATBHBIMHI YIeOHBIME ITO3HABATEIIHHBIMU JCHCTBHSIMH:
[MYynl .
0a30BbIC JIOTUYECKHE ACUCTBUS

[IYynl.1 CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTYaIM3UPOBATH MpPoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

IYyn 1.2 OTIpeNeNiATh LN JCSTEIbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUH HX
JIOCTHIKCHHUS;

Yy 1.3 BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHBOPEYMS] B PacCMaTPUBAEMBIX
(U3NUECKUX SIBIICHUSIX;

Yyn 1.4 pa3pabaThiBaTh IUTaH PEIICHUS MPOOJIEMbl C YUETOM aHaIN3a MMEOIIHXCS
MaTepUaIbHBIX K HEMaTEePHATBLHBIX PECYpPCOB;

IYyn 1.5 BHOCUTh KOPPEKTHBBI B JIE€ATEIBHOCTh, OIICHHBATh COOTBETCTBUE
PE3yNbTaTOB LIETISM, OLIEHUBATh PUCKH MOCIEICTBUI ESTETHbHOCTH;

IYyn 1.6 KOOPJIMHUPOBATh W BBINOJHIATH PAa0OTy B YCIOBUSIX PEaTbHOTO,
BUPTYAIBHOT'O 1 KOMOMHUPOBAHHOTO B3aHUMO/ICHCTBHS,

MYyn 1.7 pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

MYyn 2 0a30BbIe UCCIIEIOBATEIBCKUE ICHCTBUA:

Yyn2.1. BJIAJICTh HAYYHOH TEPMUHOJOTHEH, KIIOUCBBIMU TMOHITUSAMH U
MeTOoAaMu (PU3NIECKOI HAYKH,

MYyn 2.2 BJIAJICTh HABBIKAMHU y4eOHO-HCCIICOBATEIILCKOM W TPOEKTHOM

NEATETLHOCTH B 00JIacTU (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOHTeHLHOMy HOI/ICKy METOJ0B pCH_IeHI/IH 3a1a4 (I)I/ISI/I‘-IGCKOFO
COIICp)KaHI/IH, HpI/IMCHeHI/IIO pa3.HI/I‘-IHBIX MCTOAOB IIO3HAHUA,




IIYyn 2.3

OCYHICCTBJIATH pAa3JIMIHBIC BUABI ACATCIBHOCTH 110 IMMOJTYYCHUIO HOBOT'O
3HAaHUA, €ro HHTEpHpeTaluu, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B
Pa3InYHbIX yqe6HbIX CUTyalusiaXx, B TOM YUCJIC ITPU CO3JaHUN y‘-Ie6HBIX
IPOEKTOB B 00JIaCTH (PU3MKH;

IYyn2.3

BBISIBJIATH IPUYMHHO-CIIEZICTBEHHBIE CBSI3U M aKTyallM3UpOBaTh 3a/1auy,
BBIJIBUIaTh THMIOTE3y €€ pEeLIeHHs, HaXOAUTb apryMeHThl [Uis
JI0Ka3aTeiabCcTBa CBOMX YTBEP)KICHMH, 3aJaBaTh IapaMeTpbl H
KPUTEPHH PELICHHUS;

[MYyn 2.3

AHAJIM3UPOBATE IIOJYUYCHHBIC B XOJAC PCIICHHA 3adadu pPCE3yJIbTaThl,
KPHUTHYCCKU OLICHUBATh Hux AOCTOBCPHOCTD, IMPOrHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCJIOBHUAX;

[IYyn 2.3

CTaBUTh U (I)OpMYHI/IpOBaTL COOCTBEHHBIE 3aJa4yu B O6pa30BaTeHLHOﬁ
ACATCIIbBHOCTH, B TOM YHCJIC ITPHU U3YUCHUU q)HSI/IKI/I;

[IYyn 2.3

JAaBaTb OUCHKY HOBBIM CUTYyAllUAM, OICHHUBATb HpHO6p6TéHHLII>i OIIBIT,

[IYyn 2.

YMETB IIEPEHOCUTH 3HAHUS 10 (PHU3HKE B IPAKTUYECKYIO
0071aCTh KU3HEICATCIIBHOCTH,

[MYyn 2.3

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTeil;
BBIJIBUTaTh HOBBIC UJIEH, IIPEIIAraTh OPUTMHAIIBHBIC IIOAXOAbI U
pEeLlIeHMs; CTaBUTh IPOOIEMBI U 3aJjauH, JOIyCKaroIue
aJIbTEPHATUBHBIC PELICHUS.

MYyn 3

pabota ¢ uH(opMaIe:

MYyn 3.1

BJIa/IETh HAaBbIKaMU MOJIy4YEHUS] HHPOPMAMH PU3NYECKOTO COIEPIKAHUS U3
HCTOYHHKOB PA3HLIX TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATE IMOUCK, aHAJIN3,
CUCTCMATU3AUIO U UHTCPIIPETAINIO PIH(i)OpMaIII/II/I Pa3IMIHBIX BUIOB U
dbop™m mpeacTaBIeHNUs;

MP 1.3.3

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

MP 1.3.4

UCMOJIb30BaTh CpeJCTBAa HMH(OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMM B PEIIEHUNM KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX H
OpraHM3alMOHHBIX 33Ja4 C COOJII0JICHHEM TpeOOBaHMI SPrOHOMUKH,
TEXHUKU 0€30IIaCHOCTH, TMTUEHBI, pecypcocOepeKeHNs, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;

MP 1.3.2

CO3/aBaTh TEKCThl (PU3NYECKOTO COJEPKaHUs B Pa3IMUHbIX GopmaTax
¢ y4éTOM HazHa4yeHUs MHPOpPMALMU U LIEJIEBOM ayAUTOpPUH, BHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHHUS U BU3YaTH3AIUH.

KYyn

KoMMyHMKaTHBHBIE YHUBEpPCaIbHbIE yUeOHbIE 1€HCTBUS

KVYynl

oOleHue:

KVynl.l

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaxX (PHU3UKH ¥ BO BHE-YPOUHOH JACSATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYaIlui U CMATYAaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

KYyn2

COBMCCTHAA ACATCIBbHOCTD.

KVYyn2.1

IIOHUMATh U UCIIOJIb30BaAThH HpeI/IMyH_[eCTBa KOMaHI[HOﬁ nu
WHIUBUIYaIbHOW pabOThI; BEIOMPATh TEMAaTUKY U METOABl COBMECTHBIX
JEHCTBHI ¢ YIETOM OOIIMX MHTEPECOB, U BO3MOKHOCTEH KaXKIOTO WICHA




KOJIJICKTHUBA;

KVyn2.2 IPUHUMATD L€ COBMECTHOM JESITEIbHOCTH, OPIaHU30BbIBATh U
KOOPJMHHUPOBATH IEUCTBUS 1O €€ JOCTHXKEHUIO: COCTABJIATH IJ1aH
JeMCcTBUH, paclipeieNaTh PoJid ¢ yu€TOM MHEHUN Y4aCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

KVyn2.3 OLIEHMBAaTh KayeCTBO CBOETO BKJAJa M KaKJOr0 yJacTHHUKAa KOMaH/bI B

o0Imui pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

KVyn2.4 npejiaraTb HOBBIE IIPOEKTHI, OLIEHHWBATh WAEU C IO3ULIMHU HOBHU3HBI,

OpPUTMHAJILHOCTH, IPAKTUYECKOM 3HAUUMOCTH;
KVyn2.5 OCYIIECTBIISATh  [TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B  Pa3IMUHBIX
CUTYalUsX, IPOSBIATH TBOPUYECTBO U BOOOpakEeHUE, ObITh MHUIIUATHBHBIM.
PYyn .
PerynsaTuBHble yHUBEpCaIbHbIE yUEOHbIE 1EUCTBUS

PYyn 1 CaMOOpPTraHu3aLus:

PVyn 1 CaMOCTOSITENIbHO OCYILIECTBIISATh I103HABATEIbHYIO JESATENbHOCTh B
o0macti (PU3MKH M ACTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynHpoBaTh COOCTBEHHBIE 331a4H;

PVyn 1 CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUS PAcCUETHBIX M KAauyeCTBEHHBIX
3ajjay, IUIaH BBIIOJHEHUS NPAKTUYECKOH paboOThl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;

PYyn 1 JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

PVyn 1 pacCHIMPSTh pAMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEOYTCHUIH;

PVyn 1 JienaTh OCO3HAHHBINA BHIOOP, apTyMEHTHUPOBATh €T0, OpaTh Ha ceOst
OTBETCTBEHHOCTb 32 PEIICHHUE;

PYyn 1 OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

PVyn 1 CHocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B
o0nacTi (U3UKH, TOCTOSHHO MOBBIIMIATH CBOW 00pa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb;

PVyn2 CaMOKOHTPOJIb:

PVyn 2.1 JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBHI B
JESATENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETAM;

PVYyn 2.1 BJIaJIeTh HABBIKAMM IO3HABATEIbHOM pe(IeKCHMH KaK OCO3HAHUS
COBEpUIAEMBIX  JIEUCTBUH W  MBICIUTEIBHBIX IPOLECCOB, HUX
pe3yJIbTaTOB U OCHOBAHMIA;

PVYyn 2.1 UCIIOJIb30BaTh MPHUEMBI pedIieKCUM ISl OLIEHKH CUTYyalluH, BbIOOpa
BEPHOTO PEILIECHUS;

OLICHMBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEUIeHHs IO UX
CHU)KEHHUIO;

PYyn2.1 IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB
JIESTEIIBHOCTH;

PVYyn 2.1 MIPUHSATHE Ce0S U IPYTUX:

PYyn2.1 MIPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

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

PVyn2.1 NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKY.




[IpenmeTHbIE pEe3yabTATHI

ITP1

MOHUMATh POJb (PU3UKH B IKOHOMHUYECCKOW, TEXHOJIOTHUYECKOM,
HKOJIOTUYECKOM, COIMAaJbHOH W OITHYECKOM cdepax HesTeNTbHOCTH
YeJI0BEeKa, POJIb U MECTO (DPU3MKH B COBPEMEHHOH HaydyHOW KapTHUHE
MUpa, 3HAUCHUE OMHUCATEIHHON, CUCTEMATU3UPYIOIIEH, 00BICHUTEIIBHON
U TPOTHOCTUYECKOW GYHKIUH (U3MUEeCKOH Teopuru - MEXaHUKH,
MOJIEKYJISIpHOIM (DU3UKK U TEPMOAMHAMUKH, POJIb (PU3HMUECKON TeOpuu B
(GhopMUPOBaHUU MIPENICTABICHHUM O PU3NYECKON KapTUHE MUPA;

ITP1.1

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOAENeH (QU3MUECKUX Tel U
MPOIIECCOB (SIBJICHUM): WHEpIUalIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO
TBEPOE TEJI0, MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE JBIKEHHE,
cBOOOMHOE TaJCHHE, a0COMIOTHO ympyras aedopmarnws, aOCOIOTHO
yrnpyroe ¥ aOCONIOTHO HEYNPYroe CTOJKHOBEHHS, MOJETH rasa,
KHUIKOCTH W TBEPAOTO (KPUCTAIUTMUECKOTO) Teja, WICaIbHBIN Tas,
TOYCYHBIH 3apsii, OJJHOPOIHOE FIEKTPUIECKOE TOJIC;

I1P1.2

paznuyath  ycnoBUs (TpaHHUIBl, 00JIacTH) MNPUMEHHUMOCTH
buznuecKkux 3aKOHOB, MMOHUMATh BceoOmit Xapaktep
(yHIaMEHTAIBHBIX 3aKOHOB W  OrPAHWYCHHOCTh  HCIIOJIH30BAHUS
YaCTHBIX 3aKOHOB;

ITP1.3

AHAJIIM3UPOBATL U OOBICHITL MEXaHWYECKHE IponuecCel M
SIBJICHUS, HUCIIOJIb3ysl OCHOBHBIE TOJIO)KEHUSI U 3aKOHBl MEXaHUKH
(OTHOCUTENTBPHOCTh MEXAaHWYECKOTO IBUKEHHS, (HOPMYNbl KUHEMATHKU
PaBHOYCKOPEHHOTO JIBIKEHUS, TpeoOpa3oBanus [ anunes Aias cKopocTu
U TepeMelleHHs, 3aKoHbl HbIOTOHA, NPUHIMI OTHOCUTEIBHOCTU
lNanunes, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUSI UMITYJIbCa
U MeEXaHU4YECKOU OHECpPruu, CBA3b pa6OTI>I CHJIBI C MH3MCHCHHCM
MEXaHUYECKON SHEpPIruH, YCJOBHS pPAaBHOBECUS TBEPJIOro Teja), MpHU
ATOM HCIOJIb30BaTh MAaTEMaTUYECKOE BBHIPAKEHHE 3aKOHOB, YKa3bIBaTh
YCJIOBHS TPUMEHUMOCTH (U3MUECKHX 3aKOHOB: MpPeoOpa3OBaHMIA
lNanunes, BTOporo u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs
HMMITYJIbCa U1 MEXAHUYECKOM HEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

I1P1.4

aHAJIM3UPOBATh U OOBSICHATH TEIUJIOBBIE MPOIECCHl U SIBICHUS,
HCIIOJIb3YS] OCHOBHBIE TOJIOXKEHUS MOJEKYJSIPHO-KMHETHYECKON TEOpUH
U 3aKOHBI MOJIEKYJIAPHOW (M3UKH U TEPMOJIMHAMUKU (CBSI3b JaBICHUS
WUJICATBHOTO Tra3a CO CpeAHEd KHHETUYECKOW HHEpruer TEermIoBOro
JBHKEHUS U KOHLICHTPALUEH €ro MOJIEKYII, CBSI3b TEMIIEPATYPbI
BEILECTBA CO CPENHEW KUHETUYECKOM JHEPrHel TEIUIOBOIO IBUKEHUS
€ro0 YacTHll, CBA3b JABJIICHUS HJACAIBHOIO TIa3a C KOHLEHTpauuen
MOJIEKYJI U €ro TeMIeparypoll, ypaBHeHHe MeHneneeBa-Kianelipona,
IIEPBbI1  3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAaHEHMS JHEPrUUd B
TEIUIOBBIX IIpolleccax), HpPHU OSTOM MCIIOJIb30BaTh MaTeMaTHYECcKOoe
BBIPAKCHUE 3aKOHOB, YKa3blBaThb YCJOBMs NPUMEHHUMOCTH YpPaBHEHUS




MenneneeBa-Knaneiipona;

ITP1.5

AHAJIIU3UPOBATL U 00BACHATH QJICKTPHUYCCKUC SABJICHUA, UCIIOJIb3Ys
OCHOBHBIE TIOJIOKECHUS M 3aKOHBI SJIEKTPOIUHAMUKHU (3aKOH COXPaHEHUS
JIEKTPUUYECKOro  3apsna, 3akoH  KynoHa,  NOTEHLMaIBHOCTh
JIEKTPOCTATUYECKOIO MOJIs, MPUHIMII CYNEPHO3ULUU IEKTPUUECKUX
HOJIeH, IIPU TOM YKa3bIBas YCJIOBUS NMPUMEHUMOCTH 3akoHa Kyiona, a
TaKXe MPAaKTUYECKU Ba)KHbIE COOTHOLIEHUs: 3aKoHbl OMa Ui ydacTka
LENA U JUIS 3aMKHYTOM 3JIEKTPUYECKOM Lienu, 3akoH Jlxoyisa-JIeHna,
npasuia Kupxroda, 3axonst @apazes 111 3IEKTPOIN3a);

ITP1.6

ONHUCHIBATh (PU3UYECKUE TPOLECCHl M SBJICHHSA, HCIIONb3YS
BEJIMYMHBI: TIEpEMEIICHHE, CKOPOCTh, YCKOPEHHE, UMITYyJIbC Tella U
CUCTEMBI TeJl, CHjla, MOMEHT CHJIbI, JIaBJICHHE, TOTEHIIMATbHAsI SHEPTUS,
KHHETUYeCKash DJHEprusi, MeXaHWdecKas »OSHeprus, padoTa CHIIBL,
LEHTPOCTPEMUTEIHHOE YCKOPEHHUE, CUiIa TSDKECTH, Cujla YIpYyrocTu,
Cuja TPEHHUS, MOIIHOCTb, SHEPIrHs B3aMMOJCUCTBHS Tella ¢ 3eMIIEH
BOJMIM3M €€ TIOBEPXHOCTH, DHEPTUs YHPYroi aedopManuvi TpPYKUHBI,
KOJIMYECTBO TEIUJIOTHI, a0COJIIOTHAs Temrmeparypa Tena, pabora B
TEPMOJMHAMHUKE, BHYTPEHHSS SHEPIHs HICATFHOTO OJHOATOMHOTIO Tasa,
pabota wuAeanbHOrO Ta3a, OTHOCUTEIbHAas BIAKHOCTh BO3AYXa,
KO3 (ULIMEHT MOJE3HOTO ACUCTBUS HI€aTBHOTO TEIJIOBOTO JIBUTATEIIS;
JIEKTPUUYECKOE  T0JIe,  HaNpsHKEHHOCTh  JIEKTPUUYECKOro  T1OJI,
HanpsHKEHHOCTh TOJI TOYEYHOIO 3apsiia WM 3apsyKeHHOTo Iiapa B
BaKyyM€ M B JHM3JEKTPUKE, MOTEHLUHUAI 3JIEKTPOCTATUYECKOro IO,
pa3HOCTb MOTEHLHUAIOB, J3JEKTPOJABMXKYIIas CUjla, CHJIAa TOKa,
HanpsDKCHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBIEHUE YydacTKa LIENH C MOCIEA0BaTENbHBIM U
napajuleIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPrUsl IJIEKTPUUECKOTO
M0JIs1 KOHJIEHCATOoPa;

I1P1.7

OOBSCHATH OCOOCHHOCTH TMPOTEKAaHUA (HU3HMUECKUX SIBICHMIA:
MEXaHUYECKOE JBUKEHHUE, TEIUIOBOE JBUYKEHHME YacTHUI] BEUIECTBA,
TEIJTIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHUE, MU y3usi, ucmapeHue,
KHUIICHUEC U KOHJCHCAIIHA, IIJIaBJICHUC
Y KpUCTaJUTH3aIlisl, HAIIPaBJICHHOCTh TETUIONIEPEIayuH, IICKTPHU3aAIUs
TEJI, SKBUIIOTCHIHUAJIbHOCTE ITOBEPXHOCTHU 3aPSAKEHHOT'O ITPOBOJHUKA,

[1P1.8

MPOBOJNTh HCCIEAOBAHWE 3aBUCHMOCTH OJIHOM (PU3NUYECKOM
BEJIMYMHBI OT APYTOW C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN, IIPU 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATh pPE3YIbTAThl IMOJIYYCHHON
3aBUCHUMOCTH (U3NYECKUX BEIUYUH B BHUJE TpaQUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH  W3MEpPEHW, JelaTh BBIBOJABI IO
pe3yJibTaTam UCCIEOBAHUS;

I1P1.9

IIPOBOJIUTh KOCBEHHBIE HM3MEpPEHHs (PU3MUECKUX BEIMYHUH, HpPU
3TOM  BBIOMpATh ONTHMAIbHBI METOJ HW3MEpEHHs, OIICHHUBATh
a0COJIIOTHBIE M OTHOCHUTEJIbHBIE TOTPEIIHOCTU MPSMBIX U KOCBEHHBIX
U3MEPEHU;




ITP1.10

IIPOBOJUTH OIBITHI 110 IPOBEPKE IMPEIIOKEHHON THUIIOTE3bI:
IUTAHUPOBATh HKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
AQHAJIM3UPOBATh IIOJIy4CHHBIE PE3YJbTAThl M JENaTh BBIBOJ O CTaTyce
IIPEMJIOKEHHOM TUITOTES3BI;

I1P1.11

coOiomaTh TpaBWiIa O€30IacCHOTO TpyAa TMpH MPOBEACHUU
UCCIIC/IOBAaHUI B paMKaxX Y4YeOHOTO OJKCIIEPHUMEHTA, INPAKTHKyMa |
y4eOHO-HCCIIC/IOBATEIbCKOH W TMPOCKTHOW  JICATENILHOCTH  C
UCTIOJIb30BAHUEM  HM3MEPHUTEIbHBIX  YCTPOHCTB H  J1aOOpaTOPHOTO
000pyI0BaHNS;

I1P1.12

pelarh pacy€THbIE 3a/1a4d C SIBHO 3aJIaHHOM M HESIBHO 3a/IaHHOMN
¢u3nUecKoil MO/IEbI0: HA OCHOBAaHMM aHAIM3a YCJIOBUS 0OOCHOBHIBATH
BbIOOp (u3myeckoll MonenH, OTBeYawIlel TpeOoBaHUSM 3aqaud,
OPUMEHSTh  (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI
buznyecKuX TEOpUd MpPU MCIOIH30BAHUM MaTEMaTHYECKHX METOJIOB
pemieHuss 3ajaay, MPOBOAUTH PACYETHI HA OCHOBAaHUU HMEKOIIMXCA
JIAHHBIX, AHAJIU3UPOBATH PE3YJAbTATBl M KOPPEKTUPOBATH METOJbI
pEeLICHHS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;

I1P1.13

pelaTh KaueCTBEHHbIE 3ajau, TpeOyIoIIe IPUMEHEHUS 3HAaHUM
U3 pa3HBIX pa3lesioB Kypca (U3MKH, a TaKKe MHTETPAllMH 3HAHUU W3
IpYrux IPEeAMETOB €CTECTBCHHO-HAYYHOIO LIMKJA: BBICTPAUBATH
JIOTUYECKYIO ILEMOYKY PAaCCYXKACHUH C HCIIOIb30BAHUEM H3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN M (PU3MUECKUX SBICHUM;

I1P1.14

UCIIOJIb30BaTh  TEOPETHMYECKHE 3HAHMS Ul  OOBSICHEHHUS
OCHOBHBIX  TNPUHIUIOB  pabdOThl  U3MEPUTEIBHBIX  MPHOOPOB,
TEXHUYECKHUX YCTPOMCTB U TEXHOJOTMYECKHUX ITPOLIECCOB;

I1P1.15

IPUBOJIUTH MpPHUMEPHl BKJIAJAa POCCHUICKUX U 3apyO0ekKHBIX
yu€HbIX-(DU3UKOB B pPa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB
OKPY>KaIOILEr0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

I1P1.16

aHAIM3UPOBATh U  OICHHMBATh TMOCJEJICTBUS OBITOBOM W
MPOU3BOJICTBEHHON  NIEATETLHOCTH  YEJOBEKa,  CBSA3aHHOM  C
(hbU3UYECKMMHU TIPOIIECCaMU, C TIO3UIIUNA AKOJIOTHYECKOM 0€30MacHOCTH,
Hpe)ICTaBJ'IeHI/Iﬁ 0 panuoOHaJIbHOM IIPUPOAOIIOIB30BAHHNHU, a TaKXKe
Pa3yMHOM HCIIOJIB30BaHUHN I[OCTI/I)KeHI/Iﬁ HAayKu U TEXHOJIOTUN JJISL
JAIbHEUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

I1P1.17

OPUMEHATh pa3IindyHble CHocoObl paboTel ¢ HHpOpMarueit
(Gu3NYeCKoro  comepKaHHs € HMCIOJI30BAaHHMEM  COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUH, IPH 3TOM HCIOIb30BaTh COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM JUIsl  TOMCKa, MepepaboTku U
MpenbsBICHUS  y4eOHOW W HAy4dyHO-TIONMYJSpHOW  HMH(OpMAaIUH,
CTPYKTYPUPOBAaHUSA M HUHTEpIpeTalud WHPOpMAIUHU, MOJYyYEeHHOU H3
Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH IOIYYaeMYIO
uHpOpMALMI0O U OLEHUBATh €€ JOCTOBEPHOCTh Kak Ha OCHOBE
UMEIoLMXCAd 3HaHWM, Tak W Ha OCHOBE aHajlu3a HCTOYHHMKA
uH(pOpMaINH;

I1P1.18

IMPOABJIATE OPraHU3allMOHHBIC W  I[MO3HABATCIIBHBIC YMCHUSA




CaMOCTOSITENIFHOTO ~ NMPUOOPETEHHsI HOBBIX 3HAaHMKW B  Ipolecce
BBITTOJIHEHUS IPOEKTHBIX U y4eOHO- UCCIIEI0BATEIBCKUX PadOT;

I1P1.19

paboTarth B TpyHIle C HCIOJHEHUEM PA3IMYHBIX COLUATBHBIX
poJieli, IUTaHUPOBaTh pPabOTy TPYIIbI, PALMOHAIBHO pacHpenesiTh
NesITeNIbHOCTh B HECTAHAAPTHBIX CUTYallUsIX, OLICHUBATh BKJIAJ KaXXI0TrO
U3 YUYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMON MTPOOIIEMBI;

I1P1.20

NPOSBIATE MOTHUBAaLMIO K Oynymed mpodeccuoHambHOM
JESITeTBHOCTH IO CHEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

I1P1.21

MOHUMATh POJIb (PU3WKU B SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLIMAJIbHOW M JITHUYECKOW cdepax AeATEIIbHOCTH YEIIOBEKa, POJb M
MeCTO (U3MKM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, pPOJb
aCTPOHOMHUHU B IMPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKA U JalbHEHIIEM
Hay4HO-TEXHUYECKOM pa3BUTHH, 3HAUEHUE ONUCaTENbHOM,
CUCTeMAaTHU3HUPYIOIIeH, O0BSICHUTENIHON U MPOTHOCTUYECKON (HYHKIUI
¢bu3nveckoil TeopuH - DIEKTPOAMHAMHKH, CICHUATBHON TEOpHUn
OTHOCUTEIIFHOCTH, KBAaHTOBOW (PH3HMKH, POJIb (U3UYECKON Teopuu B
(hOpMUPOBaHUH TIPEACTABICHUN O (DU3MUYECKON KapTUHE MHUpPA, MECTO
¢bu3nvecKoil KapTUHBI MHUpa B 0OLIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O IPUPOJE;

I1P1.22

pasnuyath yCIOBHUS MPUMEHUMOCTH MoJeNel GU3MYECKuX Tel U
MIPOIIECCOB  (SIBJICHUI): OIHOPOJHOE DJICKTPUYECKOE M OJHOPOJHOE
MarHUTHOE TIOJII, TapMOHUYECKHE KoNeOaHHs, MaTeMaTU4ecKuil
MasTHUK, UJCAIbHBIA TMPYKUHHBIA MasTHUK, TAPMOHMYECKHE BOJHBI,
UIeANbHBIA KOJIEOATEIbHBIM KOHTYp, TOHKas JIMH3a, MOJEJIEeH aTtoma,
ATOMHOTO SiZJpa ¥ KBAHTOBOM MO/IEIIHN CBETA;

I1P1.23

paznuuaTh  ycioBHS  (TpaHMIIBI, O0JIaCTH) MPUMEHHUMOCTH
buznuecKkux 3aKOHOB, MOHUMATh BCEOOIIHI Xapaxkrtep
dbyHIaMEHTAbHBIX 3aKOHOB M OTPAaHMYEHHOCTh  HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

I1P1.24

AQHAIM3UPOBATh M OOBICHATH DJIEKTPOMArHUTHBIE MPOIIECCHl U
SIBJICHUS, UCIIONTB3YsI OCHOBHBIC  TIOJIOKEHHMSI ¥ 3aKOHBI
AJICKTPOJIMHAMHUKUA M CICIHAILHOW TEOPUU OTHOCUTEIHHOCTH (3aKOH
COXpaHEHUs SJEKTPUYECKOro 3apsiaa, cwia Awmrmepa, cuna JlopeHia,
3aKOH DJIEKTPOMAarHUTHOW WHAYKIWHU, npaswio Jlenua, cszp DC
CaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKONM LEeNH CO CKOPOCThIO
W3MEHEHUs1  CUJIbI  TOKAa, IMOCTYyJaThl  CIELHAJIbHOW  TEOpUH
OTHOCHUTEJIbHOCTU DWUHILITENHHA);

I1P1.25

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE NMPOLIECCHI U SIBJICHMUS,
UCIIOJIB3YS TIOJIOKEHUSI KBAaHTOBOM (M3UKH (ypaBHEHHE DUHILITEHHA 115
dororddexra, mepBbli U BTOpoHl mocTynarsl bopa, mnpuHIMI
COOTHOILIEHUSI HeompezeneHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsI0BOI0 M MacCOBOI'O UMCEN U SHEPTUU B SACPHBIX pPEaKLUsAX, 3aKOH
paZioaKTUBHOIO pacnaja);

I1P1.26

OIIMChIBATDH (bmnqecxﬂe nmponeccel U ABJICHUSA, HWCIOJb3YA
BCJIIMYHHBI: HaHpH}KéHHOCTB OJICKTPHUICCKOTO 1oJI4, IOTCHIINAJI




ANEKTPOCTATHYECKOTO MOJIsA, PA3HOCTh MOTEHIMAJIOB, AIEKTPOABHKYIIAS
cuja, UHAYKLIHUS MAarHUTHOTO IOJIsl, MAarHUTHBIN MOTOK, cuiia AMrepa,
WHIYKTUBHOCTb, JJIEKTPOABIKYIIAs CHUJIAa CAMOMHIYKLHMH, SHEPrus
MarHUTHOTO TIOJISI MPOBOJHHUKA C TOKOM, PEISTHUBUCTCKUNA HMITYJIbC,
MOJIHAsI SHEPrus, SHEPrHs IMOKOs CBOOOJHOW YACTHIIBI, DHEPTUS U
HUMITYJIBC (JOTOHA, MACCOBOE YMCIIO | 3apsi siApa, JHEPTHUS CBSI3U sIpa;

I1P1.27

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUI:
AJIEKTPOMAarHUTHAS WHTYKIIHS, CaMOMH/TyKIIHS, pe30HaHC,
uHTepdepeHsa BoiH, AU(paKIus, TUCTEPCHs, TOJTHOEC BHYTpPEHHEE
oTpaxkeHue, ¢GorosnexTpudeckuii dpdext (porordpdexr), ambda- u
Oera-pacmansl sAep, raMma-usiaydeHue sjaep, (Hu3ndecKue MPUHIUITBI
CHEKTPAIBHOTO aHAJIN3a U paboTHI Jla3epa;

I1P1.28

OIIpCACIIATh HaIIpaBJICHUC HHAYKIIUHN MAar"HuTHOI O I10JIA
IMPpOBOAHHKA C TOKOM, CHJIbL AMnepa 1 CHUJIbL HopeHua;

I1P1.29

CTPOUTH I/I306pa)K€HI/I€, CO31aBacMoOC€ IIJIOCKHUM 3CPKAJIOM, TOHKOM
JIHH?;Oﬁ, " paCCUUTBIBATH €TO XaPAKTCPUCTHKHU,

I1P1.30

MPUMEHATh OCHOBOTIOJIATAIONINE ACTPOHOMHUYECKUE TMOHATHS,
TEOPHUH M 3aKOHBI JIJIsi aHaIu3a U OOBACHEHUS (PU3UUYECKUX MPOLIECCOB,
MPOUCXOAAIINX B 3BE371aX, B 3BE3THBIX CUCTEMAX, B MEKIAIAKTHICCKOMN
cpejie; NBIKCHHS HEOSCHBIX TEJI, SBOJIIOIMHN 3BE3 U BeeneHHoi;

I1P1.31

IIPOBOJIUTH MCCIIEI0OBAaHUE 3aBUCUMOCTE (PU3NYECKUX BEJIUYMH C
UCIIOJIb30BaHUEM TPSIMBIX H3MEpPEHUH, IMpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJabTaThl IOIYYEHHOHM 3aBUCHUMOCTHU
¢u3nyecKuX BEJIWYUH B BHUAE TIpa@UKOB C Y4ETOM aOCOITIOTHBIX
NOTPEIIHOCTe  U3MEpPEHHH, JenaTh BBIBOJABI IO  pe3yJbTaTam
UCCIIEIOBaHMS;

I1P1.32

MIPOBOJIUTh KOCBEHHBbIE HM3MEpeHHs] (PU3MUYECKUX BEIWYHMH, HpU
TOM  BBIOMpaTh ONTHMAJbHBI METOJl HW3MEpPEHUs,, OICHUBATh
abCOJIIOTHBIE M OTHOCHUTENIbHBIE MOTPEHIHOCTH NPSMBIX M KOCBEHHBIX
WU3MEPEHHU;

I1P1.33

MIPOBOJUTH OIBITHI 110 MPOBEPKE MPEIIOKEHHON THIIOTE3BI:
IUTAHUPOBATh SKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
AQHAJIM3UPOBATh IOJIYYEHHBIE PE3YNbTaThl M JENaTh BBIBOJ O CTaTyce
[IPEMIOKEHHOU TUITOTESBI;

[1P1.34

ONMCBHIBATH METOJbl IIOJIYYEHHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM;

I1P1.35

coOnrofaTh TmpaBwia O€30MacHOr0 Tpylda TMpU MPOBEACHUU
UCCIIEIOBaHUM B paMKax Yy4eOHOTO OSKCIIEPUMEHTa, MpakTUKyma U
y4eOHO-HCCIIENIOBATEIbCKO W TPOEKTHOW  NIESATENBHOCTH €
UCTIOIb30BaHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB M JIaOOPaTOPHOTO
000pyIOBaHUs;

I1P1.36

pelaTh pacy€THbIE 3a/1a4d C SIBHO 3aJIaHHOM M HESIBHO 3a/IaHHOM
(Gu3MUecKoil MOJENBI0: Ha OCHOBAaHWW aHalW3a YCJIOBHUS BLIOUPAThH
¢bu3nueckue MoJenH, OTBEYarollue TPeOOBAHMSIM 3a/layH, MPUMEHSITh
(hopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NYECKUX TECOPHUIl




IIPU  WCIOJB30BAHUM MAaTEMAaTUYECKUX METOJOB peIIeHus 3ajad,
IIPOBOJUTH  pacy€Tsl HAa  OCHOBAaHMM  UMEIOIIMXCA  JAHHBIX,
AQHAIIM3UPOBATh PE3YNbTAThl U KOPPEKTHUPOBATH METOAbl PELIEHUs C
Y4€TOM ITOJIyYEHHBIX PE3YJILTATOB;

I1P1.37 penaTh KaueCTBEHHBIC 3a/1a4H, TPEOYIOIINEe TPUMEHEHUS 3HAHUH
U3 pasHbIX pa3lelioB Kypca (U3MKH, a TaKKE WHTETPAIlMHM 3HAHWUU W3
JIPYTUX TPEIMETOB eCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBAaTh
JIOTHYECKYI0 LIEMOYKY PACCYXIEHHH C HCHOJIb30BAHUEM H3yYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3MUYECKUX SBICHUM;

ITP1.38 UCIOJB30BAaTh  TEOPETHUECKUE 3HAHUSA I OOBSCHEHUs
OCHOBHBIX MIPUHIUIIOB paboThI H3MEPHUTEIbHBIX npubOpOB,
TEXHUYECKHUX YCTPOMCTB U TEXHOJOTNYECKUX IIPOLIECCOB;

I1P1.39 MPUBOJUTh TPHUMEPHI BKJIaga POCCUHUCKUX U 3apyOEKHBIX
y4€HBIX-(OU3UKOB B pa3BUTHEC HAayKH, B OOBSCHCHHE IPOIIECCOB
OKPY’KaoIIero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

I1P1.40 aHAIM3UPOBAaTh M  OICHUBATH IOCIEJACTBUS  OBITOBOM |
MIPOU3BOJICTBEHHON JEATSIILHOCTH YEJIOBEKA, CBA3AHHON C (PU3NICCKUMU
IpoLeccamu, ¢ MO3ULUI IKOJIOTHYECKON Oe3011acHOCTH, PeACTaBIEeHUI
O  palMOHAIBHOM  NPHUPOAOINOIB30BAHUM, a TaKXKe pPa3yMHOM
WCIIOJIb30BAaHUM JOCTHKEHUN HAYKHM W TEXHOJIOTHH U1l JajdbHEHIIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTRA;

[1P1.41 MPUMEHSTh pa3IU4Hble CrnocoObl paboThl ¢ HHpOpMaIHen
(U3MYECKOTO  COJEp)KaHHWS C  HCHOJb30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH, MPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTMM JJs TOMCKa, MepepaboTKu U
NpenbsBICHUS y4eOHOM W Hay4YHO-NOMYJSIpHOM  MHQOpmanuu,
CTPYKTYPUPOBAaHUSI W HHTEpHpeTanuu HH(pOpMaIUK, MOTy4YeHHOH WH3
pPa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATh IOJIY4aeMYIO
uHpOpPMALMI0O U OIIEHUMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIUXCAd 3HaHWM, TaKk M Ha OCHOBE aHalu3a HCTOYHMKA
nH(popMaLuu;

[1P1.42 IPOSIBIISTE OpraHHU3allMOHHEIE u IO3HaBaTEIbHEIE YMEHUSA
CaMOCTOSITEIILHOTO

MpUOOpPETEHNUsT HOBBIX 3HAHUI B MPOIIECCE BBIMOJIHEHUS MPOCKTHBIX U
yueOHO-HCCIIeIOBATENIbCKUX PadoT;

I1P1.43 paboTaTe B TpylNe C MCIOJHEHHEM pa3IMYHBIX COLUATBHBIX
posiel, IUTaHupOBaTh pabOTy TIPYMIbI, PAlMOHAIBHO paclpeneisTh
JeSTeIbHOCTh B HECTAHAAPTHBIX CUTYallUsIX, OLIEHUBATh BKJIAJ KaXI0Tr0O
U3 YUaCTHUKOB TPYIIIbI B pEIICHHE pacCMAaTPUBAEMO MTPOOIIEMBI;

I1P1.44 MPOSIBIATE  MOTHBAIMIO K  Oyaymed mpodecCHoHATbHOU

ACATCIIBHOCTH I10 CIICTIUAJIbHOCTAM (I)I/BI/IKO-TCXHI/I‘-IGCKOFO HpO(I)I/IJBI.

Ocoboe 3HaveHHWe MJIs TOATOTOBKM OOydaromuxcs K Oymymieit mpodeccrnoHambHON
NeSITeIbHOCTH UMEET H3ydeHHe yueOHoro npeamMera «Dusmnkay npu GOpMHUPOBAHUN U PA3BUTHH
obmux (manee — OK) u npodeccnonanpabix (manee — [1K) xkommeTeHIMi MO CHEUAIBHOCTH



09.02.06. CeTeBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHUE!

Kon OK u | HaumenoBanne OK u IIK (B coorBerctBuu ¢ ®I'OC CIIO no crnenuaibHOCTH

ITK 09.02.06. CeTeBoe U CHCTEMHOE aIMUHUCTPUPOBAHHE

OKO01 BriOupats criocoOsl perneHus 3a1a4 npoQecCHOHATEHON e TeTbHOCTH TPUMEHUTEIHHO
K Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBpEMEHHbBIE CPEIICTBA TIOMCKA, AHATTN3a U HHTEPIIPETAIN
nHpOpMauKN U HHOOPMAIIMOHHBIE TEXHOJIIOTUH IS BHITIOJTHEHUS 3a/1a4
podecCHOHANBEHON ACATENbHOCTH;

OK 03 [ImarupOBaTh M PEATM30BBIBATh COOCTBEHHOE MPOYPECCHOHATLHOE W THIHOCTHOE
pa3BHUTHE, IPEANPUHIMATEIBCKYIO AESTEIBHOCTD B MPOQECCHOHANIBHOH cdepe,
HCTIONB30BaTh 3HAHUS 10 (PMHAHCOBOH IPaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX
CHUTYAIHsX;

OK 04 D¢ deKkTuBHO B3anMOAEHCTBOBATh M padOTATh B KOJUICKTHUBE U KOMAH/E;

OK 05 OcyIecTBIATh YCTHYIO U MUCHbMEHHYI0 KOMMYHHUKAITUIO HA TOCYTAPCTBEHHOM SI3bIKE
Poccuiickoii deaepannu ¢ yaeTroM 0cOOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa,

OK 06 [IposiBAATE rpak 1aHCKO-NMATPUOTUYECKYIO MO3ULIUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBCACHUC HAa OCHOBC TPpaAUIIMOHHBIX O6HIC‘ICJ'IOBG‘-IGCKI/IX HCHHOCTCI‘/'I, B TOM 4YHCJIC C
Y4ETOM TapMOHU3AINH MEKHAMOHAIBHBIX U MEKPEIUTHO3HBIX OTHOIICHHH,
NPUMEHSTH CTaHIaPTHl aHTUKOPPYIIIMOHHOTO MTOBEACHHS;

OK 07 CoJleficTBOBaTh COXpaHEHUIO OKPYKaIOIIEH Cpellbl, pecypcocOepekeHUI0, TPUMEHATh
3HaHMsI 00 U3MEHEHUH KIIMMaTa, IPUHIIHITEI OEPEKIUBOTO TPOU3BOACTBA, YP(EKTHBHO
JIECTBOBATh B UPE3BbIUAHBIX CUTYAIlUIX;

OK 08 Hcnons3oBaTh cpencTBa GU3NIECKON KYIbTYPHI U COXPAHEHUS M YKPETUICHUS
3[I0POBBS B Mpoliecce MpodeccHoHanbHOM NesITETbHOCTH U TIOJICPIKAHHS
HE00X0IMMOT0 YPOBHS (DU3MUYECKOM MOITOTOBICHHOCTH;

OK 09 [Tomb30BaThCs podeccnoHaTbHON JOKYMEHTAIMEH Ha TOCYITapCTBEHHOM U
MHOCTPAHHOM S3bIKaXx.

[IK 1.2. [TonnepxuBaTh pabOTOCTIOCOOHOCTD anmapaTHO - MPOTPAMMHBIX CPE/ICTB YCTPOUCTB
MH(POKOMMYHHUKAITMOHHBIX CUCTEM.

MK 2.1. [TpuHUMATh MepbI IO YCTPaHEHHIO COOEB B ONEPAIIMOHHBIX CHCTEMaX.

[IK 3.4. OcyuiecTBIATh yCTpaHEHUE HETUIMMMYHBIX HEUCIIPAaBHOCTEN B paboTe ceTeBOM
UHPPACTPYKTYPHI.

I1K 4.4. IIpon3BoaUTH XpaHEHUE U aHAIN3 JaHHBIX.




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

3.1. O0bem yueOHOro0 npeaMeTa U BUAbI Y4eOHO# padoThl

Bup yuedHoii padoTbl O0bem B yacax
O0BbEéM y4yeOHBIX YacoB 00pa3oBaTeIbHOI NPOrpaMMBbl 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 IVIAHUPOBAHUE U COACPKAHUEC 06me06pa3OBaTe.m>H0r0 yqeﬁﬂoro npeamMera «Pusuka»

dusuka - (pyHAaMeHTAJIbHAasA Hayka o npupoae. Hay4dHblii mMerox NO3HAHUA H
MeTOAbI UCCJIeI0BAHUSA (PU3NYECKUX SABJICHUI.

DKCIEPUMEHT M TEOpHs B Ipoliecce MO3HaHus npupoabl. HabmoneHrne u SKCIepuMeHT B
¢dusuke.

Cnoco0bl  u3Mepenusi (Gu3MYecKMX BeJMYMH (aHaJoroBble u  uudpoBbIe
H3MepHUTeJIbHbIe IPHOOPHI, KOMIIBIOTEPHBbIE JATYNKOBbIE CHCTEMbI).

[TorpemnocTu u3mMepeHuit GU3NIECKUX BETUIHH (aOCONIOTHASI U OTHOCUTEINbHAS).

MonenupoBanue (GpU3NUECKUX SIBICHUN M MPOLIECCOB (MaTepuaibHash TOYKA, abCOIIOTHO
TBEPI0€ TEJO, WACATbHAS KUJIKOCTh, UICATbHBIN Ta3, TOUCYHBIN 3apsn). [ unoreza. Ouzndeckuit
3aKOH, TPaHUIIbI €ro MpUMEHUMOCTH. Du3nueckas Teopus.

eaTeIbHOCTH TIOACH.

Pons m Mecto ¢u3uku B (QOPMHUPOBAHWM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B TMPAKTHUYECKOU

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHMNE

HaumeHnoBaHue 6 Gopmupyembie
pa3esnos u Tem CopepxaHue yuebHoro matepuana (0CHoBHOE K I'IpOd)ECCVIOHaIIbHE)-OpMEHTMpOBaHHoe), 06bem yacos KOMMETEHIUM
nabopartopHble U NpaKTMYeCKMe 3aHATUA, NPUKNASHON MOAYNb
1 4
2 3
OCHOBHOE COJIep)KaHNE
Pasnen 1. HayuHslii MeTO IO3HAHUS IPUPOJIBL.
Bsenenue OK 03
OcHOBHOE cO/Iep:KaHue OK 05
IIK 1.2
TeopeTnueckoe conepranue MK 2.1
[IpodeccnoHATbHO-OPHEHTHPOBAHHOE COEP:KAHNE 1K 3.4
1K 4.4
2




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 co/lep:KaHue

Teopernueckoe o0yueHue

Mexanuueckoe aBuxkeHne. OTHOCUTEIbHOCTh MeXaHMYeCKOro ABu:kenus. Cucrema
orcuéra.llpsimasi u oOpaTHasi 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepuanbHOM TOUKH, €0 MPOSKIIMH HA OCH CUCTEMbI KOOPAMHAT.
Tpaexropus.

Ilepemeimenne, cKOpoOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTBH) M YCKOPEeHHeE
MATepHAJIbHON TOYKH, HX TMPOEKIHM Ha OCH cucrteMbl KoopauHat. CliokeHue
nepeMemeHn U CJ0KeHHe CKOPOCTeH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE IBIKEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U IMYyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX IpauKu.

CBoOogHOe mageHue. YcCKOpeHHe CBOOOAHOro mageHusi. JIBm:xenme Tesa,
OpOIIEHHOr0 MO YIVIOM K TOPH30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH M YCKOPEHHS
MaTepuaIbHOU TOUYKHU OT BpEMEHH M UX TpauKu.

KpuBonuneiliHoe nBuxkeHue. JIBH:KeHHe MATEPHAJBbHONH TOYKHM IO OKPY’KHOCTH.
VYrinoBas u nuHeiHast ckopocth. Ilepmon u wacrora oOpamieHus. LleHTpocTpeMuTenbHOE
(HopMasbHOE), KacaTelibHOE (TAaHTCHIIMABFHOE) U MOJTHOE YCKOPEHHE MaTePUATTbHOM TOYKH.

TexHuueckne yCTpOﬁCTBa U TCXHOJIOTMYECKHUE TIPOUECCChI: CIIMAOMETP, [ABUKCHHC
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeiayl, CKOPOCTHBIE JTUQTHI.

JdemMoHcTpanuu.

MOI[CHB CHUCTCMbI OTC‘-IéTa, HUINTIOCTpalsd KHHCMATUYCCKUX XaPAKTCPUCTUK ABHUIKCHUA.

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.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hamnpanenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeo6pa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

JlabopaTopuasi pa6ora Ne2, 3

HN3yyenne HepaBHOMEPHOI0 /BHKEHHSI C 1eJbl0 OMNpeJeJieHHs] MIHOBEHHOH CKOpPOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHH ITPH PABHOYCKOPEHHOM JIBH)KEHUU.
HccnenoBanue 3aBUCUMOCTH NepHOAa 00pallleHNnss KOHMUECKOro MasiTHUKA OT €ro apaMeTpoB.
HN3mepenne yckopenusi cBoOOAHOro najaeHusi. Miamepenue yckopeHus MpH MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM>)KEHHMH 110 HAKJIIOHHOM IIOCKOCTH.

HN3yuyenne nBMKeHHMs Tesla, OPOLIEHHOI0 TOPU3OHTAIBLHO. V3ydyeHue ABMKEHHUS Tena IO
OKpy)kHOCTH. [IpoBepka rumorTe3sl O MpPsSMOM MNPONOPLUUOHAIBHOW 3aBHCUMOCTH MEXIY
JaTIbHOCTBIO MOJIETA ¥ HAYAJIbHOW CKOPOCTBIO TeJa.

Tema 2.2.
JuHamuka

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHue

IlepBbiii  3axkoH Hbrorona. HWuepumaabHble cucrembl orcyéra. [IpuHnmn
otHocuTenbHOCTH ["anunes. HemnepuuanbHble cucteMbl 0TCUYETA (ONIpeiesieHUe, IPUMEPHI).

Macca Teaa. Cuaa. [IpuHiun cynepno3uuuu cus.

Bropoii 3akon HeoToHa /1711 MaTepUaIbHOW TOYKHU.

Tpernii 3axkon HeroToHa 1711 MaTepuanbHbIX TOYEK.

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

Cuna TskecTH. 3aBHCHMOCTb YCKOPEHHUS CBOOOJHOIO MAaJeHHMs OT BBICOTHI HaJ
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.




Cuna tpenus. Cyxoe tpenne. Cujia TpPeHHS CKOJIbKEHMS M CWJIAa TPeHHs MOKOS.
Koyppuument tpenus. Cuna cOnpoTUBIECHUS NIPU IBWKEHUM Tela B XKUIAKOCTU WUIIU Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBH>KECHHUSL.

Hasnenue. 'mapocrarndeckoe gasienue. Cuiia Apxumena.

TexHuueckue yCTpPOHMCTBA UM TEXHOJIOTMYECKUE IMPOLECCHl: MOAUIMIIHUKH, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

JleMOHCTpALHH.

HabGmronenue nrkeHus Tel B MHEPIUAIBHBIX M HEMHEPIHMAIBHBIX CHCTEMaX OTCYETA.

IIpuHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX HMJIMHIIPOB WK IAPOB PA3HOW MACCHI C OJJUHAKOBBIM YCKOPEHUEM OTHOCUTEIIBHO
HEUHEPUUAIbHON 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.

HesecomocTs.

Bec tena mpu yckopeHHOM TTOABEME U TIaJICHUH.

[{enTpoOEKHBIE MEXAaHU3MBI.

CpaBHEHHE CUII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUS.

JlaGopaTopHas padora Ned,5




N3mepenne paBHOJelcTBYIOIIEH CHJI IPH ABUKEHUH OPYCKa N0 HAKJIOHHON NJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBU)KEHHSI OpyCcKa 110 HaKJIOHHOM IUIOCKOCTH Ha
3aJ]aHHOE PacCTOSHHE OT ero Macchl. MccnenoBanue IBIKEHHSI OpycKa 110 HAaKJIOHHOM TIOCKOCTH C
nepeMeHHBIM KO3 PUIIMEHTOM TPEeHUSI.

HccnenoBanne 3aBHCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIIIUX B MPY/KUHE U
pe3uHOBOM 00pa3ie, OT UX AedopMaluu.

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

H3mepenune kodpduiimenTa TpeHus 1o BeJIMYMHE yriioBoro koddduimenta 3aBucumoctu F,p(N).
W3y4yeHune qBMKEHHS TPy3a Ha BAly C TPEHUEM.

Tema2.3. OCHOBHOE CO/IeP/KAHUE
Craruka TBEpAOro
rena Teoperuueckoe o0yueHue

AbcosoTHO TBEpaoe Teno. IlocTynareqbHOe U BpalarejbHOe IBMKEHHE TBEPIOro
Tesaa. MOMEHT CHJIbl OTHOCUTENBHO OCcH BpauieHus. [lnedo cunbl. CraoxkeHue cuil, IpUII0KEHHBIX
K TBEpaOMY Teny. LleHTp TsxkecTu Tena.

YcnoBus paBHOBECUS TBEPAOIO TeEA.

YcroitunBoe, HeyCTOHUNBOE, O€3pa3IMuHOE PABHOBECHE.

TexHudeckue ycTpONCTBA W TEXHOJIOTMYECKUE IMPOLECCHl: KPOHIITEHH, CTPOUTEIBHBIN
KpaH, peléryaTble KOHCTPYKIIHUH.

JdemoHcTpanmu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecHs.

YdeHuueckuit SKCIIepUMEHT, 1a00opaTopHbIe pabOThl, IPAKTUKYM.

HccenenoBanue ycinoBuil paBHOBECUsS TBEPAOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yuenue yCTOWYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO ILIOIIAb OIIOPHI.

IIpakTHyeckue 3aHATHSA U J1a0opaTopHbIe padoThl Ne6,7




HccnenoBanue ycinoBuii paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BpPAIlEHUS.
KoHcTpyupoBaHue KPOHIITEHHOB U PACYET CHJI YIIPYTOCTH.
HN3ydeHune ycTOHYHUBOCTH TBEPAOIO Tejla, HMEIOLIEro MJIOIAAb ONOPbI.

Tema 2 .4.

3aKOHBI
COXpaHEHUs B
MEXaHHUKE.

OcHoOBHOE co/lep:KaHue

TeopeaneCRoe oﬁyqe}me

HNMnynabe MaTepuaibHONl TOYKH, CHCTeMbl MAaTepHaJbHbIX To4YeK. LleHTp wmacc
CHCTEMBbI MaTEpPUAJIbHBIX TOUEK. Teopema 0 IBUKEHHUH LIEHTPA MacC.
HMnyibe cuiibl 1 H3MEHEHHE UMITYJIbCa TeJia.
3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBHIKEHHE.
MomeHT wummynbca MarepuaibHOM TOukd. [lpencTtaBieHnMe O COXpaHEHUM 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 MATEPUATLHON TOUYKH.
[HoreHuManbHble W  HeMOTEHUHAJbHbIe CcHJIbl. IloTeHnManbHasi  JHeprus.
[ToreHnuanpHas SHEPTUs ynpyro nehopMUpPOBAaHHON NPYKUHBI. [loTeHIMaNBEHAS YHEPTHS
TeJla B OJHOPOJHOM T'paBUTAlMOHHOM Tioie. [loTeHnnanbHas 3Heprusi Tejaa B TPaBUTALIMOHHOM
MoJie  OJTHOPOJHOTO Imapa (BHYTPHM W BHE Imapa). Bropas kocMuyeckas CKOpPOCThb. TpeTws
KOCMHUYECKasi CKOPOCTb.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHUJI C U3MEHEHNEM MEXaHWYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.
Yupyrue u Heynpyrue CTOJIKHOBEHHMS.
YpaBHeHnue bepHyiun 15 uaeabHOM KUAKOCTH KaK CIIEICTBUE 3aKOHA COXPAHEHHUS
MEXaHUYECKOW 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 Tejla Ipu COBEPILICHUN PabOTHL.

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

CoxpaHeHue SHepTur Ipu CBOOOTHOM TaCHHH.
IIpakTHYeckne 3aHATHS U JJabopaTopHbIe padoThl Ne8,9

HN3mepenne nMiyJibca Tejia 10 TOPMO3ZHOMY ITYTH. 4
M3mepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHHMe M3MeHEHHS HMITYJIbCA TeJIa ¢ HMITYJIbCOM CHJIbI.

HccenenoBanue COXpaHeHUsT UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

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 Ocuogsl| Paznmen 3. MonekynspHast pu3nka u TEpMOJAHMHAMUKA.

OK 01

MOJIEKYJISIPHO- OK 02

KHUHETHYCCKOU OcCHOBHOE CoIepKaHue OK 03
TEOPHUH.

Teopernueckoe o0yueHue OK 04

OK 05

IIpoeccnoHaILHO-0PHEHTUPOBAHHOE COAEPKAHUE OK 07

K 1.2

OcHoOBHbBIE 110JI0KEeHHSI MOJIeKyasipHO-KnHeTH4Yeckoi Teopun (MKT), nx onbiTHOEe 000CHOBaHMe. 6 IIK 2.1

JAu¢pdy3usa. BpoyHoBCcKoe aBHkKeHHE. XapaKTep ABMKEHHMS W B3aUMOAEHCTBUS YaCTHIL 11K 3.4

BelecTBa. MoJiein CTPOEHUS ra30B, KUAKOCTEH U TBEPABIX TeN U 00BSICHEHHE CBOMCTB BEIECTBA K 4.4

Ha OCHOBE JTHUX Mojened. Macca u pasmepsl Mojekyn (aromoB). KomwdecTBo BeriecTna.
[TocrosinHast ABorazpo.

TensioBoe paBHoBecue. Temmeparypa u cmoco0bl eé m3Mepenusi. Illkana temmepartyp
HMeancus.

Mogaesb HaeaJabHOr0 ra3’a B MOJIEKYJISIPHO-KMHETHYECKOM TeOPHHU: YAaCTHULIBI ra3a JBUKYTCS
XAO0TUYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTrOM.




I'azoBble 3akoHbl. YpaBHenue MenaeneeBa-Kinaneiipona. A0Oco/loTHasi TeMmmeparypa
(wkana Temneparyp KenbBuna). 3akon JlanbroHa. M3ompoueccsl B HeaJbHOM rase ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['padumueckoe mpencTaBieHUE H30IPOLECCOB:
U30TepMa, U30Xopa, n3odapa.

CBsi3p MeXZIy JaBICHUEM M CPEOHEH KUHETUYECKOM SHEpruell NOCTYNAaTeIbHOIO TEIUIOBOTO
JBUKEHUSI MOJIEKYJl HCAIbHOTO Ta3a (OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHOKMHETUYECKOU
TEOpUHU UACATBHOIO ra3a).

CBsi3b aOCOJIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpPEIHEW KHHETHYECKOUH
SHEPTUEH MOCTYNATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

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

JdeMoHcTpanum.

Mognenu IBHKEHHUS 4acTHUL] BEILECTBA.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.
Huddysus xxunkocreil.

Mogens onbita LlTepHa.

[IpuTsikeHne MOJEKyII.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habmtonenue u ncciegoBaHue H30IpOIECCOB.

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlePKAHUE

IIpakTuyeckue 3aHATHSA U JJadopaTopHbIie padoThiNe10,11

HccnenoBanue mpoumecca YCTAHOBJIEHHSI TeIUIOBOIO PAaBHOBECHSl TeII000MeHAa MeXK1y
padoTamuUM MPoOUEecCOPOM CUCTEMHOT0 0JIOKA U OMellleHHueM

N3yuyenne M30TepMHUYECKOro mpomecca (PeKOMEHI0BAHO MCIOJIb30BaHue HUGPOBOH
JabopaTopumn).

N3y4eHne n30XO0pHOIo Ipouecca.

N3yueHne n306apHOTO mporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.




[IpodeccrnonaIbLHO-OPHMEHTHUPOBAHHOE COAEPKAHUE

Tema 3.2 OCHOBHOE cOiepKaHNe
TepMoauHaMuKa.

TemoBsie Teopernueckoe o0yueHue
MalllUHBbI.

TepmoauHaMu4yeckasi (TO) cucrema. 3agaHne BHEIIHUX YCJIOBHI
AJdsl TepMOAUHAMHUYECKOH cucTeMbl. BHemHue u BHyTpeHHue mapamerpsl. llapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpeIHUE 3HAUYEHUS BEIMUWH, OMUCHIBAIOIINX €€ COCTOSTHUE HA
MUKPOCKOIIUYECKOM YPOBHE.

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

Mopenb uaeaJbHOro raza B TepMOAMHAMHUKE - CHCTeMAa YpPABHEHMii: ypaBHeHHe
MenpeineeBa-KiianeiipoHna u BbIpaKE€HUE JUIsI BHYTPEHHEH JHEPTUU. Y CIOBHS NPUMEHUMOCTH
TOW MOJEIM: HM3Kas KOHIEHTpAlUs YacTUL], BBICOKHE TeMIlepaTypbl. Belpaxenue s
BHYTpPEHHEHN SHEPTUU OIHOATOMHOTO HJI€aIbHOIO rasa.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

DnemeHTapHas paboTa B TepMOANHAMUKe. Berunciaenue padoThl o rpaduky mpolecca Ha
pV-nuarpamme.

Tennonepenauya kKak crmoco0 HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOIUHAMHYECKON
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUEHHE.

KomnuectBo TemnoTel. TemioéMKOCTh Tena. YIenpHas W MOJSpHAs TEIUIOEMKOCTH
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 H3MEHEeHHMs] BHYTPEHHEH JHePIrud TEPMOIMHAMUYECKON CHCTEMBbl.

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

Bropoii 3akoH TepMOIMHAMUKHU ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEpEaaTh
TEIJIOTY OT OoJjiee XOJIOAHOTO Tenma K Oosiee Harpetomy 0Oe3 kommencanuu (Kiaysmyc).
HeoOpatumMocTh NpupOIHBIX TPOIIECCOB.

[Ipunnumne! aeiictBus TernoBbix mamud. KIT/I.

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




DKOJIOTUYECKUE aCMEKThl UCIOIb30BaHUS TEIUIOBBIX JBUTaTeNiel. TeraoBoe 3arpsa3HeHue
OKpPYKaroIlen CpeIbl.

TexHuyeckue yCTpOHCTBA U TEXHOJIOTHYECKHE MPOLECCHI: XOJOJWIBHUK, KOHIUIIMOHED,
IU3ETbHBIA M KapOIOpAaTOpHBIM JBUTAaTeN, mapoBas TypOWHA, IMOJIYYEHHE CBEPXHU3KHUX
TEMIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BaHUWEM TEIJIOBOIO HAcoca,
YTHIU3AUsS OMOOPTraHNIeCKOT0 TOTUTUBA JJIST BEIPAOOTKH «TEILIOBOMY M AJICKTPOIHEPTHH.

JemMoHCTpanmu.

N3menenue temmepaTypsl Ipy aquadaTHYeCKOM PacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHUSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KomnproTepHble MOJIENN TEIUIOBBIX JBUTATECH.

IIpodeccrnonabHO-OPUEHTHPOBAHHOE CO/IEPKAHME

IIpakTuyeckue 3aHATHA U JIaGopaTopHbIe padoThl Nel?

H3mepenne yaejbHO# TENJIOEMKOCTH NMPOIeCcCOPa KOMIIbIOTEpa

HcciienoBanue mpoiecca oCTbIBAaHHSA NMPOLECCOPA KOMIIbIOTEPA

HccnenoBanue aanabaTHOTO mporecca.

W3yueHre B3aMMOCBSI3U SHEPTHUM MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS M TEMIEPATypPhl
KHUIIEHUS )KHUIKOCTEMH.

Tema 3.3
ArperarHbie
COCTOSIHUSA
BCIIESCTBA.
®a3oBbIC
TIePEXOIBI.

OcHoBHOE coaep:xaHue

IIpodeccHOHAIBHO-0PHEHTHPOBAHHOE COACPKAHUE

Teopernueckoe o0yueHue

ITapooOpa3zoBanne M KoHaeHcanusi. Mcnapenue M KuneHMe. YenabHass TEIIIOTa
napooOpa3zoBaHusa. HachellleHHble W HeHachllleHHble napbl. KauecTBeHHass 3aBUCUMOCTb
IUIOTHOCTH U JIaBJIEHUS HACBIIEHHOTO Mapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa

HACBIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypbl KMUIIEHHS OT JaBJICHUS B )KUIKOCTH. BiaxkHOCTB
BO3/1yXa. AOCOJIOTHASI M OTHOCHTEJIbHAS BJIAKHOCTb.

Teépaoe Teno. Kpucramnmueckne u amopgHble Teaa. AHHU30TPOIUS CBOWMCTB




kpuctajios. [InaBnenue u kpuctauin3auus. YaeJbHas Tenjaora miasjiaenus. Cyoanmanus.

Hedopmanun TBépaoro teja. Pacrsaxenue u c:karue. Casur. Moayas FOura. Ilpeaen
ynpyrux aegpopmanuii.

TemoBoe pacuimpenue KUAKOCTeH M TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHHeE.
AHTapMOHHM3M TEIUIOBBIX KOJeOaHWN YacTWIl BElleCTBAa KaK MPUYMHA TEIJIOBOIO PACIIMPEHUS
ten. [IpeoOpazoBanue 3Heprun B (pa3oBBIX MEPEeXoaax.

YpaBHeHHE TEIUIOBOTO OaliaHca.

[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 noHMKEHHOM JIaBIEHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CwmauuBaHme.

Kanunnspusie sBneHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

CriocoObl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Bunpr nedopmarnimii.

Habmronenue maneix aeopmaruii

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

IIpakTHyeckue 3aHATHSA U J1aGopaTopHble padoTsl Nel3, 14

H3yyeHnue 3aKOHOMEPHOCTEH HCIIAPEHUs JKHUAKOCTEN.

N3Mepenne yenpHON TEIUIOTHI IIJIABJICHHUS JIbJA.

N3ydeHue cBOMCTB HACHIIICHHBIX MTAPOB.

HN3mepenue adCOIOTHOM BJIAKHOCTH BO31yXa M OlEHKA MAaCChl IAPOB B MOMEIIEHNH.
N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKEHUS.




N3mepenue moayns FOHra.
HccnenoBanue 3aBUCUMOCTH JiehopManiviu pe3nHOBOro o0pasua OT NPUII0KEHHOH K HEMY
CHJIBI.

Tema 4.1
DIEeKTPHUIECKOE
noJe.

Paznen 4. DnekTpoauHaMUKa.

OcHoBHOE€ CoacpKaHuEe

Teopernueckoe o0yueHue

[IpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

JuleKTpH3aUMs TeJd MW e¢ mNposiBjeHHs. JJIeKTpu4Yeckuil 3apsaa. /[[Ba Buga
aneKTpudeckux 3apsaoB. IIpoBoaHMKM, AMIJIEKTPUKH W NMOJYNPOBOAHUKHU. DJIEMEHTApHBIN
AIIEKTPUYECKHUH 3apsil. 3aKOH COXPAHEHHUS IEKTPUUYECKOTro 3aps/ia.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akod Kynona.

JduekTpuyeckoe noJie. Ero neiicreue Ha 3jieKTpu4ecKue 3apsiibl.

HanpsikénnocTb 3jekTpuyeckoro mojs. IIpoOueiid 3apsin. JluHum HanpskEHHOCTH
IIEKTPUYECKOT0 NoJist. OQHOPOIHOE INEKTPUUECKOE TOJIE.

IToTeHIMaTPHOCTD 3JIEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTh MOTEHLMATIOB U HAINpPSKEHHE.
[ToreHnnanbpHas 3HEpPrUs 3apsa B AEKTPOCTATUUECKOM NoJ€e. [IoTeHIa aIeKTpOCTaTUYECKOro
noJisi. CBsi3b HANPSDKEHHOCTU TOJIL M PA3HOCTU MOTEHUHUANOB Ui 3JEKTPOCTATUYECKOTO MO
(KaK OJTHOPOAHOTO, TAK U HEOJHOPOIHOTIO).

[TpuHIMI Cyneprno3uIUK SJIEKTPUUECKUX MOTEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilome paBHOMEpHO
3apspkeHHOro mo o0wvémy mapa. Ilome paBHOMEpHO 3apsKEHHOH OECKOHEYHOH IIIOCKOCTH.
KapTuns! mMHUN HAOPSYKEHHOCTH ATUX NOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM IT0JIE. Y CIIOBUE PABHOBECHS 3apPsII0B.

JIMBIIEKTPUKH B DJIEKTPOCTaTUUECKOM IT0JIe. J{ManeKTpruyecKkas IpoOHULIaeMOCTh
BEILIECTBA.

Konpencarop. JieKTPOEMKOCTbL KOHAEHCATOPA. JIEKTPOEMKOCTH  IJIOCKOIO
KOH/IeHCATOopA.

IHapaniaeabHoe coeauHenne KoHAeHcaTopoB. IlocienoBarenbHOe coelMHEHHE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I[IK 1.2
[IK 2.1
IIK 3.4
1K 4.4




KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

JIBrKeHME 3apsHKEHHON 4aCTULBI B OAHOPOJHOM 3JIEKTPUYECKOM I10JIE.

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 MOJIe 3apsyKEHHBIX IIapUKOB.

DJIEKTPUUECKOE MOJIE JIBYX 3apSKEHHBIX IJIACTHH.

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

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNeKTpoCcTaTUIECKasl 3allUTa.

Y CTpOHCTBO U AEMCTBHE KOHIEHCATOPA TOCTOSHHONW U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAu  IJIACTHH,
PAcCCTOSIHUS MEXIYy HUMH U TUAJIEKTPUIECKON IPOHNULIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaKa U pa3psiiKka KOHAEHCaTopa 4epe3 pe3ucTop.

IIpakTuyeckue 3aHATHA U JIaGopaTopHble padoTsl 15,16,17

IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE

OueHka cuJ1 B3aMMO/IeiiCTBHS 3apPSIsKEHHBIX TeJl.
HabmioneHue npeBpalieHus SHEPTUu 3apsHyKeHHOT0 KOHAEGHCATOPa B SHEPTUIO U3ITYUYEHUS
CBETO/IMO/1A.
N3ydenne npoTekanus TOKa B MU, COIEP KaIIeil KOHIEHCATOP.
Pacnpenesienne pa3HOCTH NOTEHUHAJTOB (HANPSIKEHHs)) NMPH TOCJIEI0BATEIbHOM
coeJUHEHHHN KOH/IeHCATOPOB.
HccienoBanue pa3psiia KOHIEHCATOPA Yepe3 pe3ucTop.

Tema 4.2

. OcHoBHOe coiep:KaHue
[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 11 yyacTKa menu.

DJIEKTPHYECKOe  CONPOTHBJICHHE. 3aBUCHUMOCTb  CONPOTUBICHHS  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
(3aMKHYTOM) 37€KTpUUecKoil nenu. MouHocTh HCcTOUHKKA ToKa. KopoTkoe 3aMbIkaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

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

JdemMoHcTpaumu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS [UIA  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
HaIpsHKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COIPOTHUBIIECHUSI.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Garapeii.

TOKA B LIETH.

IIpakTHyeckue 3aHATHSA U JJabopaTopHbie padoThl 18,19,20




Hccnenopanue cMeIaHHOTO COeJUHEHHS Pe3UCTOPOB.

H3mepeHue y1eJIbHOT0 CONPOTUBJIEHHUSI IPOBOIHHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANPSKEHUSI VISl JIAMIIbI HAKAJTUBAHMS.

YBeqnueHue npejaesia u3MepeHnsi ammnepmerpa (BoJabTMeTpa).

N3amepenne 3/]C 1 BHYTpEHHETr0 CONPOTUBIICHUSI ICTOYHMKA TOKA.

Hccaenopanue 3aBucumoctu IJIC rajbBaHMYECKOr0 3J1eMEHTAa OT BPeMEHH MPHU
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€ CoacpKaHuEC

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.
DuiekTpoJm3. 3akoHbl Papajes 115 3JIeKTPOJIM3A.

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

TexHnuyeckue yCTpoOHCTBA M IPAKTUYECKOE IPUMEHEHHE: TIa30pa3psiAHbIE JIAMIIBL,
3JIEKTPOHHO-Ty4eBasi TpyOKa, MOIYHNPOBOJHHKOBBIE MPHOOPBI: IHOA, TpaH3UCTOp, (oToauon,
CBETOAMOJ, TallbBaHUKA, padUHUPOBAHME MEAM, BbHIUIABKA AJIOMHUHMS, 3JEKTPOHHAs
MUKPOCKOIIHS.

JdemoHcTpanmu.

3aBUCUMOCTh COITPOTHUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB

3axoHbl a5ekTpoauza Dapazes.

HckpoBoii pa3psii 1 IpOBOAUMOCTB BO31yXa.

CpaBHEeHHNE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOJAUMOCTD AUOJA.

IIpakTHyeckue 3aHATHSA U J1aGopaTopHble padoTsl 21

Haobuaronenne 3j1eKTpoJm3a.

N3mepenue 3apsaa 0JHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBJICHHUS TEPMOPE3UCTOPA OT TeMIlepaTyphbl.
CHATHE BOJIIBT-aMIIEPHOMN XapaKTEPUCTUKU JUOJA.

Tema 4.4
MarauTHOE I10JIE

OcHoBHOe coepkaHue

TeopeTuyeckoe o0yueHue




B3aumoneiicTBie NMOCTOAHHBIX MATHMTOB M NPOBOJIHHKOB € TOKOM. MarHutHoe
noJie. Bekrop MarHuTHOW MHAYKUMHU. [[pUHIUI Cynepno3WIIMM MAarHUTHBIX MoJie. JInHum
MAarHuTHON UHAYKIIMH.

MarnutHoe moje IPOBOJHHMKA C TOKOM (IIPSIMOTO NMPOBOJHHUKA, KATYIIKH M KPYrOBOTO
BuTKa). OnbIT Dpcrena.

Cwiia AMriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, eé HanmpaBjieHHe M MOAYJb. /[BukeHHe 3apsizKeHHON 4YacTULBI B
OHOPOJHOM MArHMTHOM moJie. Padora cuibl Jlopenna.

MaruutHoe nose B BeuecTse. eppomMarHeTuky, napa- U 1MaMarHeTUKH.

TexHuueckue ycTpoWcTBa M TEXHOJIOTMUYECKHE IPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToB, SJEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, DIEKTPOJABUTATENh SIKOOHM, YCKOpPHUTEIH
3JI€EMEHTapHBIX YaCTHII.

JdeMoHcTpanum.

Kaptuna nuHMI WHAYKOMM MarHUTHOTO TIOJSI IOJIOCOBOTO M IMOJIKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

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

B3anmMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

Habmroienne ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[MpuHIMI AEHCTBUS IEKTPOU3ZMEPUTENBHOTO TPUOOPa MATHUTOITIEKTPHUECKON CHCTEMBI.

IIpakTHyeckue 3aHATHSA U JIAaG0paTOpPHbIe padoTh 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 co/lep:KaHue

Teopernueckoe o0yueHue

SBiieHue 3JIeKTPOMAarHuTHOH MHAYKHUU. [I0TOK BekTOpa MATHUTHOW MHIYKIIUH.
OJIC unaykuuu. 3akoH 3JeKTpoMarHuTHOW uMHAyKuuu Dapaznes. BuxpeBoe 3jiekTpuueckoe
noJie. Toxku ®@yko.
O/1C nHAYKIMK B TPOBOAHMKE, IBUKYILEMCS] B OJJHOPOJHOM 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 TEXHOJOTHYECKHE TMPOILECChl: HMHIYKIMOHHASA I€Yb,
COJIEHOW/I, 3aIIUTa OT IEKTPU3ALNHN TEJ TP JIBUKEHUHM B MArHUTHOM T10JI€ 3EMIIH.
JleMoOHCTpaLUH.
HabmioneHue siBineHus 3JeKTPOMAarHUTHOM MHAYKIUH.
Hccnenoanne 3aBucuMoct OJIC MHIYKIMH OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
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 siBjaeHNsl 3JIEKTPOMATHUTHON MHAYKIMH.
Omnpenenenre HHAYKIIMA BUXPEBOTO MarHUTHOTO TOJISI.
HccnenoBanue sBJI€HUS CAMOUHTYKIUH.

CoOopka Moje/iM 3JIEKTPOMATHUTHOIO TeHepaTopa.

Tema 5.1
MexaHu4ueckue
KoJe0aHmsI.

Paznen 5. Konebauus v BOJIHEL

OcHOBHOe co/lep:KaHue

TeopeTuquKoe oﬁyqelme

KonebdareabHnas cucrema. CBo60AHbIE KOJIe0aHUS.

I'apmonnueckne kojedanusa. Kunemarnueckoe W JUHAMUYECKOE  OIMCAHHE.
DHepreTuyeckoe OmNMCcaHWe (3aKOH  COXpAaHEHWs MEXaHW4YecKoW sHepruu). BriBojg
JUHAMHYECKOTO  ONHMCAHMSI TapMOHHUYECKUX KOJIeOaHMM M3 UX DHEPreTUYeCKOoro U
KMHEMAaTUYECKOTO ONMCAHMS.

AMmutyaa u ¢asa koyedanmii. CBA3b aMIUIUTYbI KOJIEOAHUN MCXOTHON BEJIWYHMHBI C
aMIUTUTY/IaMU KoJieOaHull €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon wm uacrora Kojedanmii. [lepuox ManbiXx CBOOOJHBIX  KojeOaHMH
MaTeMaTHuecKoro MasTHuka. [lepuon cBOOOAHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

IlonsiTue o 3aryxawmux KojJedaHusix. BwHYXHAeHHBIE KoONeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIE0aHMSI.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: METPOHOM, 4Yachl, Kadesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

JleMoHCTpanmu.

3anuch Kojae0aTeTbHOTO ABHKCHHS.

Habmionenne He3aBUCUMOCTH TIEpHO/Ia MaIbIX KoleOaHul ITpy3a Ha HUTH OT aMIUTUTY/IBL.

HccnenoBanue 3aTyXaomux KojJeOaHU 1 3aBUCUMOCTH NIeproJia CBOOOIHBIX KoeOaHul

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




OT COIIPOTUBJICHUA.

HccnenoBanue KoineOaHWid Tpy3a Ha MAacCHBHOW MPY)XHHE C IEJIbI0 (OPMHPOBAHUS
Npe/CTaBICHUN 00 HICaTbHOW MOJICITU MPYKHHHOTO MasiTHUKA.

3aKOH COXpaHCHUs YHEPTUH MPH KOJIeOaHHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Hab6nonenue pezonanca.

IIpakTHyeckne 3aHATHS U JJabopaTopHbie padoThl 24

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.
H3y4yeHne 3aK0HOB IBUKEHHS TeJIa B X0/1e KOJIeOaHHI HA yIIPYTroM MojBece.
N3yueHue IBUKEHUS] HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue 3HEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/Ibl 3aTyXaIOMIMX KOJeOaHU.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 5.2.

OcHoBHOE cogepkaHue
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 HJI€aJTLHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromuye dSJEeKTPOMarHUuTHbIE KojieOaHus. BBIHYKIEHHBIE AJICKTPOMArHUTHbBIC
KoJIeOaHHsI.

IlepemenHbIii TOK. MONIHOCTH NMEPEMEHHOI0 TOKA. AMILUIUTYIHOEe U JAeHCTBYHOIIee
3HAYeHHe CWJIBI TOKA M HANPSIKEHUs MIPU Pa3IndHON (HOopMe 3aBUCHUMOCTH MEPEMEHHOTO TOKa
OT BPEMECHH.

CunyconaaJIbHBIA IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KaTyIIKa WHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO [IEPEMEHHOT0 TOKa. Pe30oHaHc TOkoOB. Pe3oHaHC HanpsyKeHU.

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

DKOJIOTUYECKHE PUCKHU IIPU TPOU3BOJICTBE anekTpo3Hepruu. Kynerypa
WCIIOJIH30BAHUS SJIEKTPOIHEPTUHU B TTOBCETHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: DJIEKTPUYECKHA 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUU AJIEKTpoIepeaay.

JdemoHcTpanmu.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.
3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJIeOaHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.
OcmorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop HE3aTYXaOMIKUX dIEKTPOMATHUTHBIX KOJIECOAHUN.

Mopaenb 3JeKTPOMarHuTHOTO TeHepaTopa.

BriHyX/1€HHBIE CHHYCOHTAJIbHBIE KOJICOAHMSI.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH MIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTebHOM COSAMHEHWUN PE3UCTOPA, KATYIIKHM WHAYKTHBHOCTH H

KOH/JIEHCATOopa.
VY CTpoicTBO U MPUHIIMIT ACUCTBUS TpaHchopMaTopa.
Mopeinb TUHUHU 3IEKTpoIepeaaun.
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H3yuyenue Tpancpopmaropa.

HccenenoBanne MepeMEHHOIO TOKA 4epe3 IOCIEAOBATENbHO COCAUHEHHBIE KOHIEHCATOP,
KaTyILIKYy U PE3UCTOD.

HabnroneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue padoThl HCTOYHHUKOB CBETA B LENH NIEPEMEHHOI0 TOKA.

Tema 5.3

OcHOBHOE CoAcCpKaHUuEC
Mexanuueckue u

snekTpomartutHsie[TeopeTnyeckoe oGyueHue




BOJIHEI.

MexaHn4yeckue BOJIHbI, yCJI0BHS UX pacnpocTrpaneHus. [lonepeunbie U mpoaoibHbIe
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 OKPYKAOLIEH Cpe/bl.
DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHHS 3JIEKTPOMArHUTHBIX BOJIH.
—»—»
B3anmnast opuenTanust BekTopoB E, B,V B 31eKTpOMarHuTHOH BOJHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, TNPEIOMIICHHE, IMOJISpU3AIHs,

uHTephepeHns u qudpakims.

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

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Panuonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatOIIel Cpeibl.

TexHuuyeckue ycTpoicTBa M NPAKTUYECKOE NPHUMEHEHUE: MY3bIKalIbHblEe HMHCTPYMEHTHI,
pazap, paaMONpUEMHUK, TEJIEBH30p, aHTeHHa, TenegoH, CBY-meusb, ynbTpa3zBykoBas
JMarHOCTHKA B TEXHUKE U MEJIULIMHE.

JleMoHCTpALUH.

OO0pa3oBaHue U pacrpoOCTpPaHEHHUE MONEPEYHbBIX 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.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

Habmioienue cBS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJIeOaHUH.

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

OO6HnapyxeHue HHQPaKPacHOTO U YIbTPa()UOIECTOBOTO U3TydSCHUN
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W3yuyenue napameTpoB 3ByKOBON BOJIHBI.
H3y4yenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBeE.

Ornruka

Tema 5.4

OcHoBHOe coepkaHue

TeopeTuyeckoe o0yueHue

IIpsimosinHeliHOe pacHpocTpaHeHHe cBeTa B OJAHOPOAHON cpexe. JIydy cBera.
Toue4yHbIil HCTOYHHMK CBETA.

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

[Ipenomnenune cBera. 3akoHBI TMPEJIOMJIEHUS CBeTa. AOCONIOTHBIA  ITOKa3aTellb
npenomiieHuss. OTHOCUTENbHBIM IOKa3aTenab IpeaomiieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHE JUIMH BOJH IpPU IEepexo/ieé MOHOXPOMATHYECKOIO CBETa yepe3 IpaHMIly paszera
JBYX ONTUYECKUX CPEN.

Xon nyueit B npusme. ucnepcus ceera. CloxHbIH coctaB Oenoro cera. L[Ber.

ITonmHOE BHYTpeHHEe oTpakeHue. IIpenenbHbIi yroi NoaHoro BHYTPEHHETO OTPaKEHUS.

CoOuparomiue M paccewBarolye JuH3bl. ToHKasg nuH3a. DokKycHoe paccTosiHME U
ONTHUYECKasl CHJIa TOHKOW JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM chepruueckoi
JIMH3bI OT €€ FeOMETPUH U OTHOCUTENILHOTO MOKAa3aTes MPeIoMIICHHS.

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

Xoa myya, MPOIIEIIEro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOH OCH.
[TocTpoenne n3006paskeHUI TOUKH U OTpe3Ka MPAMOM B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U
UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspermatomnias cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMA.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBass ontuka. WuaTtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIIOBUS
Ha0JI0/IeHNsI MAKCHMYMOB U MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT JIBYX KOI'€pEHTHBIX
UCTOYHUKOB. [IpuMeps! Kjaccn4eckux MHTEP()EPEHLINOHHBIX 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 npesiomieHus CBETa.

Habuntoienne noaHoro BHyTpeHHEro oTpakeHus. MoJieiab CBEeTOBOA.
HccnenoBanue xo/1a CBETOBBIX IIYUYKOB Yepe3 MIIOCKOMApaLIEIbHYIO IUIACTUHY U [IPU3MY.
HccnenoBanue CBOMCTB M300pakKeHUH B JIMH3aX.

Monenu MEUKpOCKOTIa, TEIEeCKOIIa.

HaGmonenue naTepdepeHIm cBera.

HaGuroieHre 1IBETOB TOHKUX TUIEHOK.

HaGmonenne nudpaknuu cBera.

W3yuenne qudpakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

Habmronenue aucnepcuu cBera.

Habmoienue nonsipusaiuu cBera.

[TpumeHeHne MoIIPOUIOB ISl U3yYEHUSI MEXaHUYECKUX HAMPsKeHUN
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N3mepenue nokasarens NpeaoMIIeHUS CTEKIIA.
HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHUS OT BeLecTBa (Ha MpUMEpE KHUIKUX
JINH3).
N3mepeHne pOKyCHOTO pacCTOSIHHSI pacCEUBAIOIINX JIUH3.
ITosryuyenne n3o0pakeHust B cUCTeMe U3 IVIOCKOI0 3epKaJia U JIMH3BI.
Monyyenne uzo0pakeHust B cUcTeMe U3 ABYX JIUH3.
KoHcTpynpoBanue TeecCKONUYeCKIX CUCTEM.
Hab6mronenue aqudpakiunn, nHTEpGEPEHITNN U TIOJIAPU3AINHI CBETA.
N3ydenue nonspuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU JUAJIEKTpHKa. M3yueHue
UHTEepPEPEHINH Ja3epHOr0 U3TYUYECHHUS Ha JBYX LIEIAX.
Habmronenue aucnepcum.
Habmionenue u uccrnenoBanue qUQGpakimOHHOTO CIEKTPa.
N3mepenne 1iMHbI CBETOBOM BOJIHBI.
[Tony4yeHue criekTpa U3JIy4eHHUs CBETOMOAA IPU MOMOIIH AU(PAKIIMOHHON PEIIETKY.




Pa3zgesn 6. OcHOBBI crienMAJIbLHOW TEOPHUH OTHOCHUTEILHOCTH.

BBOJITHOBOM JTyaJIu3M

Tema 6.1 Teopernueckoe o0yueHue
OcHOBBI
CIIELIMAIBHOMN
TEOPUHU
OTHOCUTEITBLHOCTH
I'panuubl npMMEeHUMOCTH KJjaccuyeckod wmexaHuku. I[loctynarel cneuuanbHOM OK 01
TE€OPUM OTHOCHUTEJIHLHOCTH. OK 02
IIpocTpancTBeHHO-BpeMeHHOW uHTepBaa. [IpeoOpazoBanus Jlopenma. VYcioBue 85 8‘;
NPUYUMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHM M COKpallEeHUE OK 07
JUTVHBL.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKON YaCTULIBl. DHEPIUs MOKOS.
TexHU4YeCKne yCTPOMCTBA W TEXHOJOTMUYECKHE IMPOIECChl: CIYTHUKOBBIC NPUEMHUKH,
YCKOPHUTENN 3apsKEHHBIX YaCTHII.
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Onpenenenre UMIyabCa U SHEPTUU PEISITHUBUCTCKUX YacTHUIl (MO ¢oTorpadusiMm TPEeKoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).
Paznen 7. KBanToBas pusuka.
Tema 7.1 Teopernueckoe o0yueHue
KopnyckynspHo-




PaBHOBecHOe TemioBoe H3jIydyeHHe (M3JIy4eHHe a0COJIOTHO YE€PHOro Tesa). 3aKOH
cmemenusi Buna. I'mnore3a Ilnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (HOTOHA.

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

JlaBnenue cBeta (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCONIOTHO MOIVIOIIANONIYI0 H
a0COJIIOTHO OTpakarolyto nmosepxHoctsh). OnbiTel [1.H. Jlebenena.

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] HEOMpeIeIeHHOCTEN
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
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HccnenoBanue poropesucropa.
N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.
HccaenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOAMO/ OT HANIPSIAKEHHUSI.

Tema 7.2 ®uzuka
aToMa.

Teopernueckoe o0yueHue

OnbITHI 10 MCCIEA0BAHUIO cTPoeHus aToma. [liianerapHas moaeab atoma Pesepgopaa.

IMocrynarel Bopa. U3nydenue u nornoimienrne GOTOHOB MPU MEPEX0JIE aTOMa ¢ OJTHOTO
YPOBHSI SHEPTUU Ha JAPYTOH.

Bupsl cniektpoB. CrieKTp YpOBHEHW SHEPTUM aToMa BOJAOPO/Ia.

CrnoHTaHHOE Y BBIHYXIEHHOE U3JTy4yeHHE cBeTa. Jlazep.

JdemoHcTpanmu.

Mopenb onbiTa Pezepdopna.

HaGmonenne nuHeHYaThIX CIIEKTPOB.




YCTpoUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOIIUX YaCTHULL.
OmnpexeneHre AIMHBI BOIHBI JIA3€PHOTO U3ITyYECHHUS.
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Hal6mronenue nuHeRyaToro criekTpa.
Uccnenosanue criekTpa pa3pexeHHOro aTOMapHOTO BOJIOPOIa U U3MEPEHHUE TTOCTOSTHHOM
PunGepra

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

TeopeaneCKoe oﬁyqelme

Hyxnonnas moxens snpa ['eitzenGepra-MBanenko. 3apsa siapa. MaccoBoe 4uciIo siapa.
N3oTomnsl.

3aKOH paguoOaKTHBHOIO pacnajna. PannoakTuBHblE H30TOIBI B mpuponae. CBolicTBa
MOHU3HUPYIOUIETO U3Iy4YeHUs. BiysHue paauoakTUBHOCTH HA JKUBBIE OPraHU3MBbl. ECTECTBEHHBIN
¢oH uznydenus. Jlozumerpusi.

DHeprus cB3U HYKJIOHOB B sifjpe. SnepHblie cuibl. Jle@exT Macchl sapa.

SAnepuble peakiuu. [leneHune wu cuHTE3 saep. SnpepHble peakTopbl. IIpoGiembr
YIPABISIEMOTO  TEPMOSIEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCHEKThl pa3BUTUS  SJECPHOU
OHEPreTUKHU.

Mertonbl perucTpanuy U UCCIEI0BAaHUS dJIEMEHTAPHBIX YaCTHL.

DyHIaMEHTAIbHBIE B3aUMOJIEUCTBUSA. bapuoHbl, Me30HBI U jenToHbl. lIpencrasienue o
CrangaptHoit Mogenu. KBapk-TJIrOOHHAsI MOJIEINb aIpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepyst U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4eckue yCTpPoiicTBAa M TEXHOJOIMYECKHE IPoOUecChl: JO3UMETP, KaMmepa

Bunnbcona, siiepHblil peakTop, TepMOSICPHBINA peakTop, aToMHass 00M0a, MAarHUTHO-PE30HAHCHAS
TOMOTpadus.
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Hccnenopanue TpekoB 4acTuIl (110 TOTOBBIM (OTOTpadusm). 2
HccnenoBanne paJuoaKTUBHOTO (OHA C UCHOIB30BAaHUEM TO3UMETPA.
Wzyuenue nornouieHns 0eTa-4acTHLl 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  pa3BuTuss acTpoHomuu. [lpukinanHoe W MHPOBO33PEHYECKOE 3HAYEHHUE 10

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

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

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBHUKEHUE.

Conneynas cuctema.

Comnne. Conneunas akTHBHOCTh. McTtounuk sHeprun CosHIla U 3BE31.

3BE3/1bI, HMX OCHOBHBIE XapakTEepUCTUKU. JlmarpamMma «CHEKTpalbHBIM Kjiacc -
CBETUMOCTBY». 3BE3/1bl IJIaBHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTbY IS
3BE31 TJABHOM  mMoOclefoBaTelIbHOCTU. BHyTpenHee cTpoeHue 3BE31. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKACHUH U 3BOJIOLMK COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3I.

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

Bcenennas. Pacmmpenue Bceenennoiil. 3akon XaO6ma. PazGeranue ramaktuk. Teopus
Bonwmmoro B3peiBa. PennkroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

I[IpakTHYecKue 3aHATHS U J1adopaTopHbIe padoTnl 32,33




Habnronenust 3BE3aHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C HCIOJB30BAaHMEM KOMITBIOTEPHBIX 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 MUHUMAJIbHOMY MAaTE€pPHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

Jis peanu3anuu mporpaMMbl AUCHUIUINHBI UMEETCS] YUeOHBIH KaOUHET (PU3UKH.

O06opynoBaHue yueOHOTo KabuHeTa:

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

JlemoHCTpanroHHOe 000pyIoBaHue (00IIero Ha3HAYEHUS M TeMaTHIECKUE HA0OPHI);

HarjsigHble MOCOOMS (KOMIUIEKThI Y4eOHBIX TaOmul, Iiakatel: «DPuU3nyecKkue BEIUYUHBI U

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

cucremMa xumuueckux snemMeHToB .M. MenneneeBay, NOPTPEThl BBAAIOIMIUXCS YYEHBIX — (DU3UKOB

1 aCTPOHOMOB);

KommiexkT naboparopHoro o0opyaoBanus AJis 1a00paTOPHOTO MPAaKTUKyMa MO ONTHKE;

KommiekT nabopatopHoro o00pyaoBaHus it 1a00paTOPHOTO MPAKTHKyMa 10 MEXaHHKE,

KommuiekT nabopatopHoro oGopynoBaHUs s JaOOPaTOPHOrO MPAKTHKyMa IO MOJEKYISpHOU
¢bu3nKe U TEPMOAMHAMUKHY;

KommuiexkT naboparopHoro o0opyaoBanus AJis 1a00paTOPHOTO MPAKTUKYMa MO AIEKTPUUYECTBY;

O6opynoBanue J1abopaTopuu U padbodnx MeCT JT1abopaTopuu

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

- TEXHUYECKUE CpelcTBa 00yueHUs (MIePCOHATbHBIA KOMIIBIOTEp C JIMIIEH3MOHHBIM MPOrPaMMHBIM
o0ecriedeHrneM; MyJIbTUMETUHHBINA TIPOEKTOP; MHTEPAKTHBHAS JOCKA, BBIXO B JJOKAJIHHYIO CETh);

4.2. YueOHo-uHpopMainuoHHOe obecriedeHne 00yueHust

DJIeKTpOHHbIe (HM(POBbIE) 00pa30BaTEIbHbIC PECYPCHI:
MuHucTepcTBO HayKu U BhIciiero oopasoBanus Poccuiickoit deneparuu (https://minobrnauki.gov.ru)
®enepanbhblii nopran «Poccuiickoe oOpasosanue» (http:// www.edu.ru/);
Wudopmanmonnass  cucrema  «EamHOoe  OKHO  jmocTtyma K 00pa3oBaTelNbHBIM  pecypcam»
(http://window.edu.ru/);
Enunas xomteknus mudpoBbix odpasoBarenbHbix pecypcoB (http://school-collection.edu.ru/);
denepanbHbIif 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 [lapdentreBoit H.A. M3narensctBo «IIpocsemienney; 2020

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

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

4. ImutpueBa B.®. ®usnka ams npodeccuil U crnenualbHOCTeH TEXHUUECKOTo Npoduiist: yaeOHUK
JUTst 00pa3oBaTeIbHBIX YUpexAeHUH cpell. mpod. oopazoanus. — M., 2020

5. Amutpuena B.®. ®uzuka 115 npodeccuii U cnenuanbHOCTed TeXHUuYecKoro npoduiis. Coop- HUK
3aga4: y4ueO. mocobue /i 00pa3oBaTeNbHBIX YUpEeKIACHUN cpea. mpod. obpasoBanus. — M., 2018.

6. Ocenenuuk 10.C., Camoiinenko. ®uznka. MoaynbHslii kKype. Ydue6Hoe nocodue st CI1IO., 2018r.
7. Tpopumona T.M. PykoBoacTBO K pemieHuro 3a1a4 no ¢usuke 3-¢,2018 rox



JlonoJHUTeIbHbIE HCTOYHUKH
1. ®wusuka B TabauIax yHUBEPCATHLHOE CIIPABOYHOE TTOCOOME ISl KOJLHUKOB M a0UTYPUEHTOB.

no

Uepnoyuan A. M. ®usuka 3aa4u ¢ OTBeTaMu U penieHussMu. M. KHUKHBIN oM «Y HUBEPCUTET»
3. T.A. Tpodumona. CrnpaBounuk 1o ¢Qusuke. YueOHOe mocobue i 001meodpa3oBaTeIbHBIX
YUpEKICHUN HAYaJIBHOTO U cpeaHero npodeccruonanbHoro oopasosanus. M. Axkanemus, 20221
4. ®wusuka: Dunuknonenus. / [lox pen. FO.B.IIpoxoposa. — M.: bonbinas Poccutickas
sHumkionenus, 2020. — 944c.
5. SnueBckas O.B. pusuka B Tabnunax u cxemax. — CII6.: MU3natensckmii Jom «JIutepa»,202021. —
96 c.50

HNuTepHeT-pecypcebl:

DNEKTPOHHBIE YPOKHU U TECTHI.

®usuka 7 — 11 knacc. UHTepakTUBHBIE JICKIIMU

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. DnektponHast 6ubiInoTeKa).

www.globalteka.ru (I'moGanreka. ['mobanpHas 6ubIMOTEKa HAYYHBIX PECYPCOB).
0. www.window.edu.ru (Ennnoe okHo gocTymna Kk 00pa3oBaTelIbHBIM pecypcam).

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

12. www. school.edu.ru (Poccuiickuii oOpa3oBarenbHblii moprai. JJocTymHOCTh, 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 (Enqunas kosutekiust i poBbIX 00pa30BaTEIbHBIX PECYPCOB).
16. https//fiz.1september.ru (yueOHo-MeTOqHueCKas razeta «Dusnkay).

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-MaTeMaTHYeCKHH 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 0011e00pPa30BaTeJIbHON JUCHUIJIMHBI

B peaymmsamun pabodeil mporpaMMbl Ha y4YE€OHBIX 3aHSTHSX HCIIOJIB3YIOTCS 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 npaBa BbIOOpa YpPOBHS CIOKHOCTH U crnoco0a BBIMOJIHEHMs 3a/laHui,
napTHepa B yueOHOI e TeTbHOCTH, UCTOYHUKA HH(POPMALIUY;

o pa3sBUBAIOIIME TEXHOJOTMM, XapaKTepU3YIOUIMECs BKIOYEHHEM  OOydaroluxcs B
npoOJeMHbIE JIGKIMU W CEMHHApHI, y4yeOHbIE JHUCKYCCHUH, AEJOBBIE M POJIEBbIE HIPHI, KOJUIEKTUBHYIO
MBICIIUTENNBbHYIO U y4eOHO-UCCIIE0BATENIBCKYIO 1E€ATEIBHOCTb.

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

[Ipu  uHTeHCH(UKanMU  00IIE0O0pa30BATENbHON  MOATOTOBKM  NPUMEHSETCS  TEXHOJIOTHUS
MHTEHCUBHOIO O0Yy4eHHUs, KOTOpasl MpearonaraeT MNepeHoc ¢ aKTUBHOCTU IPENOAaBaTeNsl Ha aKTUBHOCTb
caMux OOyyaromuxcs, Yy4€T OOIIeTUAAKTUYECKUX MPUHLIHUIIOB TMPHPOJIOCOOOPA3ZHOCTH, BO3PACTHBIX



O0COOCHHOCTEH, JHMYHYI0 3aMHTEPECOBAHHOCTh M MOTHBAIMIO oOOy4aromuxcs. JlaHHas TeXHOJIOTUA
HampaBlieHa Ha JOCTIDKEHUE 3aIUIAHWPOBAHHBIX pPE3yabTaTOB W BKIIOYACT WHTEHCHUBHBIC METOJBI,
aKTUBU3HUPYIOIINE KOTHUTUBHBIE CIIOCOOHOCTH 00Yy4arOIINXCsl.

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

TeX WJIM WHBIX KOMIIOHGHTOB Yy CTYICHTOB, aJalTallMi0 COJACPXKaHHS AMCIMIUIMHBI K HOBBIM
00pa3oBaTelIbHBIM YCIOBUSIM, KOHTPOJIb H OL[CHKY HOIYYEHHBIX Pe3YJIbTATOB.

[lpn opraHu3anuy JUCTAHIMOHHOTO OOYYEHHS HCIIOJB3YIOTCS LU(PPOBBIE HHCTPYMEHTHI
TEXHOJIOTUH JMCTAaHIIMOHHOTO 00yueHus: oOpa3oBartenpHas mwiardpopma Moodle, PowerPoint, sanekrponHas
1o4Ta, BUACODUIHMBIL.



5. KOHTPOJIb 1 ONIEHKA 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 NpeaMeTy 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 CBCIACHUA 06yqafoumxc;1 Ha IICPBOM 3aHATHH.

Oo0masi/npogeccuoHabLHa Paznen/Tema Tun oueHoYHbIX

1 KOMIEeTEeHIUs MepOoNnpUATHUS
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
B3aHUMOJCHCTBOBATH C P.5 Tema 5.1,5.2,5.3,5.4 3aHATHSA
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

YceTHBII 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, Tema 4.1,4.2,4.3,4.4,4.5 OpoHTATIBHBIN OIPOC
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
COOTBETCTBHUM 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
3JIEMEHTOB 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
pa3pabotanHoi Texuuueckor | 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




		2025-10-18T15:56:03+0400
	‎00e8b104c1bd491e63
	Первухина Елена Владимировна




