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CogepxaHue MPOrpaMMbl pealiu3yeTcsi B MPOIECCe OCBOSHUS CTYACHTaMU OCHOBHOM IMPOrpaMMBbI
cpeaHero mpodeCcCHOHATBHOTO O0pa30BaHUs C IMOJMyYeHHEM CpeaHero oOmiero oOpa3oBaHus,
pa3paboTanHoii B coorBeTcTBUU ¢ TpeboBanusmu GI'OC COO, a takxke ¢ yuérom TpedoBanuit ®I'OC
CIIO 40.02.04 FOpucnpyaeHIus

PaGouas mporpamma yueOHoro mpenmera «®uszuka» NS CIEHUATIBHOCTEH  CPEIHETrO
npo(ecCHOHATLHOTO 00pa3oBaHusl pa3padoTaHa B COOTBETCTBHHM C TPEOOBAHUSMH CIIEIYIONTUX
JIOKYMEHTOB:

o  OenepanbHbIil 3aK0H OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii @enepannny»
(c mocaeayomUMH H3MEHEHHUSIMU );

e [Ilpukaz Munnpocsemenns Poccun ot 24.08.2022 Ne762 «OO6 yrtBepxkaenun llopsinka
OpraHM3alMl ¥ OCYLIECTBIIEHUS O0pa30BaTEIbHONW JEATEIBHOCTH IO 00pa3oBaTelbHBIM
nporpaMMaM  cpegHero  mnpodeccuoHanbHOro — oOpasoBanusi» (B pea.  [lpukasa
Munnpocseienus PO ot 20.12.2022 N 1152);

e [lpuka3 MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413
«O0 yTBepxkJIeHNH (eepaIbHOr0 rocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHapTa CPEeTHEro
obmrero oopazoBanus» (B pen. mpukasa ot 27.12.2023 N 1028);

e [Ipuka3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit @enepauun ot 27.10.2023 Ne798
«O0 yTtBepxkaeHUn (eaepaTbHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHJApTa CPEIHETrO
npodeccuoHaabHOro oopazoBanus o cneruaibHocT 40.02.04 KOpucnpynenuus

o IMpukaz Munnpoceemenuss Poccun ot 18.05.2023 N 371 "OO0 ytBepkiaeHuu denepanbHoOn
00pa3oBaTeIbHOM MPOrpaMMBbI CpeHero ooduiero oopazoBanus';

L [Tpuka3z Munmnpocsemenus: Poccun ot 21.09.2022 Ne 858 «O6 yrBepxaeHun (eaepabHOTO
nepeyHsi y4yeOHMKOB, JOMYHIEHHBIX K HCIOJb30BAaHUIO TPU peau3allid  HUMEIOLIUX
rOCYJapCTBEHHYIO aKKpPEIUTAIMIO 00pa3oBaTelbHBIX MPOrpaMM HayajJbHOro OOIIEro,
OCHOBHOT'O OOIIEro, CpeJHEero oOIlero oOpa3oBaHMs OpraHU3AlMSIMHU, OCYIIECTBISIONIMMU
00pa3oBaTeNbHy0 JESITEIbHOCTh M YCTAaHOBJIEHHUS MPEIENIbHOIO CPOKa HCIOJIb30BAHUS
UCKJTIOYEHHBIX Y4eOHUKOB” (pea. ot 21.02.2024);

e Pacnopsbkenne Munnpocsemieauss Poccun ot 30.04.2021 r. NeP-98 «OG6 yrtBepkaeHUH
Konuenmnuu npenoaaBanust o01ieo0pa3oBaTeabHbIX AUCIUILINH C YY€TOM MpodheccuoHaIbHOM
HaMpaBJIEHHOCTH MPOrpaMM CpeIHEro MnpogecCHOHATbHOrO 00pa3oBaHUs, PEATHM3yeMBIX Ha
6a3e OCHOBHOIO O0IIEro 00pa30BaHU;

e Pacnopspkerrie MunnpocBemenus Poccun ot 25.08.2022 1. Ne P-198 «O0 yTBepkIeHUH
Metonuk mpenonaBaHus IO  0O0IIe0Opa3oBaTenbHBIM  (00s3aTeTBHBIM)  AWCIMILTHHAM
(«Pycckuit s3p18», «Jluteparypay, «MHOCTpaHHBIN S3b1K», «Maremarukay, «Mctopus» (wim
«Poccus B mupe»), «dusndeckas KyabTypa», «OCHOBBI 0€30MIaCHOCTU KU3ZHEACSITEIbHOCTIY,
«ACTPOHOMHS») C y4eTOM MNpOo(ecCHOHANBHOM HANpPaBICHHOCTH IPOrPaMM  CPEIHEro


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

po)eCCHOHAIBHOTO 00pa3oBaHMs, pealu3yeMbIX Ha 0a3e OCHOBHOTrO o0miero oOpa3oBaHmS,
npeycMaTpUBAIOIINE WHTCHCUBHYIO 00IIE00pa30BaTeIbHYIO IOATOTOBKY OOYYAIONIMXCS C

BKITIOUCHUEM MIPUKIIATHBIX MOJTyJICH, COOTBETCTBYIOIIUX npodeccuoHaTbHON
HANPABIEHHOCTH, B T.4. C yY€TOM MPUMEHEHUS TEXHOJIOTUN TUCTAHIIMOHHOTO M 3JICKTPOHHOTO
00y4eHUNY;

e Meronuueckue peKOMEHIAIMK 110 peaju3aluu CpeJHero obiiero oopazoBaHus B Ipenenax
OCBOEHUSI 00pa3oBaTEIbHON MPOTrpaMMbl CpPeIHEro MpoQecCuOHANBHOr0 00pa3oBaHus Ha 0aze
OCHOBHOTO o6m1ero oopazosanus (ITucemo Munnpocseniernst Poccun ot 01.03.2023 1. Ne05-
592);

e [Ilpumepnas pabGouas mporpamma o011e00pa3oBaTeabHON yuyeOHON NUCHUIUIMHBI «Du3uka»
(6a3oBbIii  ypoBeHb) I NPOQECCHOHAIBHBIX  00pa30BaTENIbHBIX  OpraHU3alUH,
npeacraBiieHHas B peectpe CIIOLab (spo-lab.ru)d

® JlokanbHble HOpMaTUBHO-TIpaBOBbIE akThl | BIIOY «UXTT».


https://spo-lab.ru/soospo/4
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1. HIOACHUMTEJIBHAS 3AIIMCKA

[Mporpamma y4eOHOro TpeaMETa OPHEHTHPOBAHA Ha pealu3anuio  (eaepaabHOro
KOMITOHEHTa TOCYJapCTBEHHOT0 obOpa3oBaTenbHOro cranmapra (mamee — PIOC) cpemHero
obmero obpa3zoBanusi «@Pu3uka Ha 0a30BOM YpOBHE B IpeleliaX OCBOCHUS CTYACHTaMH
OCHOBHOW TPOrpaMMbl CpeIHEro MNpodecCHOHATbHOr0 00pa30BaHUsl C y4eToM Mpoduiis
MOJTy9aeMOTro MPOPECCHOHATBHOTO 00pa30BaHMUS.

du3nka Kak Hayka O HaumOosiee OOMMX 3aKOHAX NPUPOABI, BBICTYHass B KadyecTBe
y4eOHOro mpeaMeTa B UIKOJIE, BHOCHUT CYUIECTBEHHBIH BKJIaJ] B CHUCTEMYy 3HaHUH 00
okpyxatorieM Mmupe. IIIKompHBIH Kypc (H3UKH - CHCTEMOOOPA3yIOMIMK Il €CTECTBEHHO-
HAYYHBIX y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBIICHUH, W3yYaeMbIX XHMHCH, Ouoioruel, Qusndeckoir reorpadueii W acCTPOHOMHEH.
Hcnonp30BaHWe U aKTMBHOE MPUMEHEHHE (PU3WYECKUX 3HAHUM ONpeAenseT XapakTtep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHU B chepe IHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,
MOJTy4eHHUs] HOBBIX MaTEepPHAalIOB C 33/IaHHBIMH CBOMCTBaMU M Apyrux. M3ydyenue GpuU3uku BHOCUT
OCHOBHOHM BKJIaJ B (POPMHPOBAHUE ECTECTBEHHO-HAYYHOW KApTHHBI MHUpa OOydYarOMIMXCs, B
dbopMupoBaHUE YMEHUI MPUMEHSTh HAYYHBIA METO/ MO3HAHUS MPHU BBHIIIOJTHEHUU UMHU YUEOHBIX
UCCIIE0BAHUN.

B ocHoBY kypca pusuku ans ypoBHS CpeHETo 00I1Iero 0opa3oBaHus MOIOKEH Psil UICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Wnes uenoctHocTr. B COOTBETCTBUM € HEW KypC SIBIISIETCS JOTUYECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PU3HMKHU, BKIIOYAET KaK BOINPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKU.

Wnes renepaimsanuu. B cooTBeTcTBUM ¢ Heill marepwan Kypca (DU3MKH OOBEIUHEH
BOKpPYT (pusnueckux teopuil. Benymum B Kypce siBisiercs (opMupoBaHHE MpEACTaBIECHUI O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Wnes  rymaHurtapusauuu. Peanmsanmss uaen — NOpeanojaraeT — HUCIOJIb30BaHHE
TYMaHUTapHOTO MOTEeHIHada (U3MYECKON HayKH, OCMBICICHHE CBSI3U pa3BUTHUS (PU3UKU C
pa3BUTHEM OOIIECTBA, a TaKXkKe C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U HKOJOTHUECKUMHU
npodiieMaMu.

Wnes npuknanHoil HanpaBieHHocTH. Kypc ¢u3uku mnpeamnonaraer 3HAKOMCTBO C
HIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTHYECKUX MPUIOKEHUN H3YYEHHBIX TEOpUil u
3aKOHOB.

Wnes skonoruzanuu peanusyercsl MOCPEJACTBOM BBEICHHS AJIEMEHTOB COJAEpIKaHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3sBUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHHs MPo0JIeM palliOHAILHOTO MPUPOOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3HKH Ha YpOBHE CpelHEero oluiero oopazoBaHus
SBIISIOTCS (u3nueckue Teopuu ((opMHpOBaHHE NPEACTABICHUH O CTPYKType MOCTPOCHHS
¢uznueckoil Teopuu, poid (YHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O NPUPOJIE, TpaHUIAX NMPUMEHMMOCTH TEOPHi, s ONHUCAHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/T B Kypce (GU3UKU peannu3yeTcs MPekIe BCEro 3a cuér
OpraHu3aIH SKCIIEPUMEHTAIBHOMN 1€ TeIbHOCTH 00yYaroINXCS.

s 6a30BOro ypoBHS Kypca (PU3MKH - 3TO HCIOJb30BAHUE CHCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX KCIIEPUMEHTOB U J1a0OpaTOPHBIX paboT, KOTOphIE B IIporpaMmme 1o (usmnke
00BbEeTMHEHB! B OOILIMH CHHCOK YUYEHHMUYECKUX MPAaKTUYEeCKUX paboT. Belnenenue B ykazaHHOM
nepeyHe J1abopaTopHbIX padoOT, MPOBOJMMBIX JJIi KOHTPOJISL U OLIEHKH, OCYLIECTBIISETCS
YY4aCTHHKaMH 00pa30BaTeNbHOTO TIpollecca HCXOAS U3 OCOOCHHOCTEH IUTAHUPOBAHHS U
ocHamieHus kabwHeta ¢u3uku. I[lpum 3TOM oOecreymBaeTcs OBJIAJICHHE OOYyYarOITUMUCS



YMEHHUSIMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHUS, HCCIECIOBAaHHUS 3aBHUCUMOCTEH (PU3NYECKUX
BEJIMYMH U [IOCTAHOBKY OIBITOB IO IPOBEPKE NPEIOKEHHBIX TUIIOTES.

Pemenne pacu€THBIX W KayeCTBEHHBIX 3a/ad C 33JaHHON (U3NYECKON MOJEeINbIo,
MI03BOJIAOILEE IPUMEHATh N3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOIO pas3zeiia Kypca,
TaK W HMHTETPUPYS] 3HAHUSA U3 Pa3HbIX pa3fenoB. [lis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIOTCSL 33aJaHusg Ha OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SBICHUA M TPOIECCOB B
OKpYyXarolie >Xu3Hu, TpeOyromue BbIOOpa (U3MUEecKOW MOJeNnu s CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpebdoBaHusmMu PI'OC COO k MarepuabHO- TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo Tmporecca 0a30BbI ypoBEeHb Kypca ()M3MKM Ha YpPOBHE CpPEIHETrO
o0miero o0pa3oBaHUs JTOJKEH M3y4yaThCs B YCIOBHSX MpPEeIMETHOro kabuHera (DM3MKH WU B
YCIIOBHUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. Hamuuue B
KaOuHeTe PU3UKHU He0OX0UMOT0 J1ab0oPaTOPHOro 000PYAOBAHUS ISl BHIIIOJIHEHUS YKa3aHHBIX B
nporpaMMe 10 (U3MKE YYEHHYECKUX MPAKTHUYECKUX pPadOT ¥ JIEMOHCTPAIMOHHOTO
00opyaoBaHus 003aTENBHO.

JemoHcTpanionHoe o0opyaoBaHue GOPMHUPYETCS B COOTBETCTBHUH C IPUHIIUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ecreyrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe Io
¢u3MKe KIIOYEBBIX JIEMOHCTpALUi AJis HCCIEIOBaHMS HM3yYaeMbIX SIBJIEHUI M IPOLIECCOB,
SMIUPHUUECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 00OpyIOBaHWE Ul YYCHHUYECKHX MPAKTHUECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTuueckre KOMIUIEKThI 1a00paToOpHOTO

000pyI0BaHUs TOJKHBI OBITH MOCTPOEHBI HA KOMITJIEKCHOM HCIOJIb30BAaHUH aHAIOTOBBIX
U [U(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX M3MEPHUTEIBHBIX CHCTEM B BHJIE MH(PPOBBIX
1ab0opaTOpHUiA.

OCHOBHBIMU TIETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

dopMmupoBaHUE HWHTEpeca M CTPEMIICHHS OOYYarolMXCSd K HAYYHOMY H3yUYEHUIO
MPUPOJIBI, PA3BUTHE UX UHTEJUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

Pa3ButHe nmpeacraBneHHMl O HAyyHOM MeToJe TO3HaHWS U (HopMHpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPY KAIOILIUM SIBICHUSM;

®opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUsI KaK pe3yJbTaTa M3Y4YEHHUs OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHuEe YMEHUN OOBSCHATH SBICHUS C MCIONb30BaHHEM (PU3NUYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJbCTB;

dopmMupoBaHUE MPEICTABICHUH O POJM (U3UKH 7S Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JlocTikeHne 3TuX Ieneil ol0ecrneynBaeTcsi pelleHHeM CIeAYIOIIMX 3ajad B Ipoliecce
n3y4yeHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

[Tpuobperenue cucrembl 3HAaHUK 00 OOIIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO (U3HKY
U DJIEMEHTHI aCTPOPU3HKH;

dopMHupOBaHWE YMEHHMA TIPUMEHSATH TEOPETHUECKHE 3HAHHWS JUIsl  OOBICHEHHS
(buU3MYECKUX SIBICHUN B MPUPOJE W IJIS NMPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KH3HU;

OcBoeHne crnoco0OB pelLIeHUs] pa3IM4YHBIX 337ad C SBHO 3aJaHHON (hu3HyYecKoi
MOJIeIbIO, 3a/ay, MOJpa3yMeBAIOIIMX CaMOCTOATEIbHOE CO3/aHue (U3NUYEeCKOW MOJelnu,
COOTBETCTBYIOIIIEH YCIOBUAM 3aauu;

[Tonnmanue ¢GU3NYECKUX OCHOB W TPHUHIIAIIOB JIEUCTBHUS TEXHUYECKUX YCTPOHCTB M
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBnazneHne MeToJaMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS W NPOBEICHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHalli3a W HWHTEpPIpeTanud WHOOPMALUY, OINPEACTCHUS JTOCTOBEPHOCTU
MOJTy4YEHHOTO pe3yJbTara;



Co3nganue ycioBHMl ISl pa3BUTUA YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM, TBOPUYECKOM
JIeATETbHOCTH.



2. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBHIEOBPA3OBATEJIBHOT'O YYEBHOI'O IPE/IMETA

[Tporpamma o0611€00pa3zoBaTeabHOrO yueOHOTO MpeaMeTa (Janee — npeamera) « Pu3uKa»
otpaxaet TpedoBanus PI'OC COO k pe3ynbTaTaM OCBOSHHUS 00pa30BaTEIbLHON MPOTPAMMBI 110
npeamery «®usuka». IlporpaMma sBIs€TCS 4YacTbl0O OCHOBHOM MPOrPaMMbl CPEIHETO
npodeccuonanibHoro oo6pazoanus (namee — OIl CIIO) B coorBerctBuu ¢ ®I'OC CIIO mo
crienanbHOCTH 40.02.04 FOpucnpymennus, OcCBauBaeTcsl Ha 0a30BOM ypoBHe. Ha wu3ydeHume
y4yeOHoro npeamera «duznka» orpoaurcst 90 4acos.

Koutponbs kauectBa ocBoeHus mnpeamera «®Du3uka» MNPOBOAUTCS B IMPOIECCE TEKYIIEro
KOHTPOJIA U POMEKYTOYHOU aTTECTALH.

Texymuii KOHTPOJIb IPOBOJUTCS B MpefesiaX Y4eOHOro BpeMeHH, OTBEICHHOTO HA MPEAMET, KaK
TPaAULMOHHBIMH, TAK 1 MHHOBAMOHHBIMH METOAAMH, BKJIIOUYAsi KOMIIBIOTEPHOE TECTUPOBAHMUE.
Pe3ynbTaThl KOHTPOJISI YUUTHIBAIOTCS TMPHU MOABEJACHUU UTOTOB 1O mpenmery. [Ipomexyrounas
aTTectauus mnpoBoauTcs B ¢dopMe auddepeHIHpoOBaHHOTO 3adeTa M0 HMTOraM H3y4deHUus
npeaMeTa.

[TpomexxyTodHast aTTectanus B Buje AUPHEPSHINPOBAHHOTO 3a4eTa MO MPEAMETY TPOBOJIUTCS
3a cYeT BPEMEHU, OTBEJACHHOI0 Ha €r0 OCBOCHHE.

2.1 Mecto yueoHoro npeameta B crpykrype OII CIIO:

OO6mmeo0Opa3oBaTelibHBIN  yueOHBIH mpeaMerT «®Du3nMKa» BXOJUT B COCTaB 00S3aTEIIBHBIX
npeaMmeToB  obmieoOpaszoBarenbHoro mukiaa OII CIIO mnmo crnenmanmbHOocTH — 40.02.04
FOpucnpyaeHnus, U3y4aeTcsi B IEPBOM B BTOPOM CEMECTpaXx.

2.2. lleau ocBoeHNs y4eOHOr0 MpeiMeTa:
Cogepxanuie mporpaMmbl 0011e00pa3oBaTensHOr0 yuebHoro npeamera «®duszukay HampaBiIeHO
Ha JOCTHKEHUE CIEAYIOIICH 1IeNIn:

e (opmMmupoBaHUE Y O0YYAIOIINXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHus, 3HAUUMOCTH
(bU3UYECKUX 3HAHUU JTsI COBPEMEHHOTO KBAaTU(UIIMPOBAHHOTO CIIEIIMATUCTA TIPH
OCYIIECTBIEHUH €T0 MPOPECCUOHANBHOMN AeITeTbHOCTH;

¢ (opmupoBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

e OBJaJieHUE CeNU(PUIECKON CUCTEMON (U3NYECKUX MTOHATHI, TEPMUHOIOTHEH U
CHMBOJIHKOM;

® OCBOCHHE OCHOBHBIX (DH3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJIEHHE OCHOBHBIMH METOJIJaMU HAYYHOTO IMO3HAHUS MPUPOIBI, UCIIOJIb3yEMBIMHU B
¢busuke (HabMOIeHNE, ONTMCAHUE, U3MEPEHUE, BBIABUKEHHUE THIIOTE3, IPOBEACHHE
JKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUSIMH 00pabdaThIBaTh JaHHBIC SKCIIEPUMEHTA, OOBSICHSATD MOJTYyICHHBIC
pE3yNbTaThl, yCTAHABIUBATH 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BEITHUYNHAMU B
Ha0JII0TaEMOM SIBJICHUH, JI€JIaTh BHIBOJIEI;

e (¢dopMHpOBaHNE YMEHUS PENIaTh PU3MUECKHUE 3a]]a4H PA3HBIX YPOBHEH CI0KHOCTH;

e pa3BHUTHE NTO3HABATEILHBIX HHTEPECOB, UHTENIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
TpoIiecce MPUOOPETeHHsI 3HAHUH C UCITOJIB30BAHUEM PA3IUYHBIX UICTOYHUKOB HH(POPMAITIHI
Y COBpEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA; yMEHHUH (POpMYITHUPOBATH U
000CHOBBIBATh COOCTBEHHYTO TTO3UIIMIO IO OTHOIIEHUIO K (PM3UYECKON HHPOPMAIIHH,
MOJIy4aeMO# U3 pa3HbIX HCTOYHUKOB;

® BOCIUTaHHUE YyBCTBA FOPJOCTHU 32 POCCUUCKYIO (U3MUECKYIO HAYKY.



2.3. [Inanupyemblie pe3yJibTAThl OCBOEHHS Y4eOHOT0 MpeIMeTa B COOTBETCTBHUH C
PI'OC CIIO u Ha ocuose ®I'OC COO

B pamkax mporpammbl yueOHOro mpeamera «®Puznka» 0OydYarOIIUMHCS OCBaWBAOTCS
JMYHOCTHBIC, METANPEAMETHbIE M MPEAMETHBIE PE3yJIbTaThl B COOTBETCTBHM C TPEOOBaHUSAMHU
®I'OC cpeanero oOmero obpasoBanusi: muyHocTHble (JIP), wmerampenmerneie (MP),
npeametneie  (I1P): OOpa3oBarenpHBIE PE3yNbTaThl ONPEAENEHBl B TNPHUMEPHBIX PabdOYMX
nporpammax, PI'OC COO.

Kon [nanupyemblii pe3ysibTaT
JInuHOCTHBIE PE3yIbTATHI
JIP1
JIMYHOCTHBIE PE3YJIbTAThl TPAKIAHCKOTO BOCIIUTAHUSA:

JIP1.1 .

C(OPMHUPOBAHHOCTh TPAKIAAHCKON MO3UIMHU OOYyYaroIIerocss Kak akTHUBHOTO U
OTBETCTBEHHOI'0 4WJIeHa POCCUICKOIr0 00111ecTBa

JIP1.2 INPUHATUE TPAJAULMOHHBIX OOIIEYETOBEYECKMX TI'YMaHUCTUYECKUX U
JEMOKPAaTU4YECKUX LIEHHOCTEN;

JIP1.3 FOTOBHOCTh  BECTH COBMECTHYIO  J€TEJbHOCTH B  HMHTEpecax
rpaXJaHCKOTO  OOIIecTBa, ydYacTBOBAaTh B  CAMOYIIPAaBICHHH B
00pa3oBaTeNbHON OpPTaHU3AIHH;

JIP1.4 YMEHHME B3aUMOJECHCTBOBATb C COLMAIBHBIMA HHCTUTYTaMu B
COOTBETCTBHUHM € UX QYHKIMIMU U Ha3HAUECHUEM;

JIP1.5 FOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

JP2

JMYHOCTHBIE PE3YJIbTaThl HAaTPUOTUYECKOTO BOCIIUTAHUS

JIP2.1 c(OpPMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

JIP2.2 LIEHHOCTHOE  OTHOIIEHHWE K  TOCYJapCTBEHHbIM  CHMBOJIaM,
JOCTHKEHUSIM POCCUMCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

JIP 3

JIMYHOCTHBIE PE3YJIbTaThl JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS

JIP 3.1 c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

JIP 3.2 CIIOCOOHOCTh ~OLIEHMBaTh CHUTYallMl0 W MNPUHUMATh OCO3HAHHBIE
pelIeHns, OpUEHTUPYSCh Ha MOpaIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH,

B TOM YHCJIE B JAESITEILHOCTH YUYEHOTO;

JP3.3 OCO3HAaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

JIP 4 JIMYHOCTHBIE PE3YJIbTAThl ICTETUYECKOTO0 BOCIIUTAHUS

JIP 4.1 3CTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYasi 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYyLIEro (pU3HUECKON HayKe;

JP 5 JUYHOCTHBIE PE3YJIbTaThl TPYAOBOTO BOCIIUTAHUS:

JIP 5.1 UHTEpEC K pa3inyHbIM chepam NpodecCHOHATBLHOM NeATeNbHOCTH, B
TOM 4YHCII€ CBSI3aHHBIM C (PU3UKON M TEXHUKOH, YyMEHHE COBEpIIaTh
OCO3HaHHBbIM BbIOOp Oyaymeid mnpodeccud U pearu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

JIP 5.2 TOTOBHOCTb U CIOCOOHOCTh K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 001acTH
($u3MKK Ha MPOTSHKEHUH BCEH JKU3HU

JP 6 JIMYHOCTHBIE PE3YJIbTaThl 3KOJOTMYECKOTO BOCIIUTAHMS




JIP 6.1 c(OpMHPOBAHHOCTH JKOJIOTUYECKON KYJIBTYPHI, OCO3HaHue
r100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX IpodiieMm;

JIP 6.2 IJIAHUPOBAHUE U OCYILECTBJIEHUE JCHUCTBUI B OKPYXKAlOLIEH Cpele Ha
OCHOBE 3HaHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

JIP 6.3 Pacmmpenue onbiTa JeATeIbHOCTH YKOJIOTHUECKON HAMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH MO (PU3HKE;

JIP7 JINYHOCTHBIE PE3YJIbTAThl LIEHHOCTH HAyYHOTO IIO3HAHMS:

JIP 7.1 c(OPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS (DU3HUECKON HAYKHU;

JIP 7.2 OCO3HaHWE IIEHHOCTU HAYYHOU JESTEIBHOCTH, TOTOBHOCTH B TIPOIECCE
M3y4eHHs (DHU3WKU OCYIIECTBIATH MPOEKTHYID W HCCIeNOBATEIBCKYIO

ACATCIIBHOCTDL MHANBUAYAJIBHO U B I'PYIIIIC.

MeranpeameTHble pe3yabTaThl

IIYyn .
Y OBgiazicHUe YHUBEPCAIbHBIMH YUCOHBIMH [T03HABATEIBHBIMH JICHCTBUSMHU:
[TYynl .
0a30BEIE JIOTHYECKHE IEHCTBUS

[MYynl.1 CaMOCTOSITENIbHO (DOPMYyJIUPOBaTh M aAKTYaJM3HpPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

Yyn 1.2 OTpeNeNiATh LN JCSTEIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTCPUH HX
JIOCTYIKEHUSL;

MYyn 1.3 BBISIBIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pPacCMaTPUBAEMBIX
(U3NUECKUX SIBICHUSIX;

[MYyn 1.4 pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbI C YYETOM aHAIU3a MMEKOLIHXCS
MaTepHaIbHBIX U HEMaTEepUAaTbHBIX PECYPCOB;

IIYyn 1.5 BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OICHMBATH COOTBETCTBHE
PE3yJITATOB IIEJISIM, OLICHUBATh PUCKH ITOCIICICTBUI NEATEITHHOCTH;

[IYyn 1.6 KOOPJIMHUPOBATh W BBINOJHATH PAa0OTy B YCIOBUSIX DPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBHUS;

Yyna 1.7 pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHHH )KU3HEHHBIX MPOOIIEM.

MYyn 2 0a30BbIE HCCIIENOBATENLCKUE NEHCTBU:

IYyn2.1. BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIIOUCBBIMU TOHATUAMHU U
MeTOoaMU (HU3NIECKON HAYKH;

MYyn 2.2 BIIQJICTh HABBIKAMH  y4eOHO-HCCIICIOBATEILCKOW M MPOEKTHOU

NeATETLHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelieHus 3a1ad (HU3NIECKOTO
coJlepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOOB [TO3HAHUS;

IMYyn2.3 OCYUIECTBIIATH PA3JIMYHBIE BUBI JEATEIBHOCTH 110 IOIYYEHUIO HOBOI'O




3HaHUs, €ro WHTEepHpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHUIO B
Ppa3InIHbIX y‘-Ie6HBIX CUTyallMdX, B TOM YHUCJIC IpHU CO3JaHHUU y‘-IC6HBIX
IIPOEKTOB B 00J1aCTH (PHU3HKH;

IYyn2.3

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyallu3UpOBaTh 3a4a4y,
BBIIBUTAaTh TUNOTE3Y €€ pelleHHs, HaXOAWUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHWM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELICHUS;

MYyn 2.3

AHAJIM3UPOBATE TIOJYUYCHHBIC B XOJAC PCIICHHA 3aJaud PC3YyJIbTAThI,
KPUTHYCCKU OLICHUBATh Hux AOCTOBCPHOCTD, IMPOrHO3UpPOBATH
HN3MCHCHHUC B HOBLIX YCIIOBUSAX;

IYyn2.3

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIEC 33Ja4yu B 00pa30BaTeIbHON
JESITEIbBHOCTH, B TOM YHUCIIE TIPU U3YUYEHUH (PU3UKU;

IYyn 2.3

JAaBaTb OLUCHKY HOBBIM CUTyallUsAM, OHCHHUBATDH HpHO6pCTéHHHﬁ OIIBIT,

MYyn 2.

YMETh IEPEHOCUTH 3HaHUS 10 (PU3HUKE B MPAKTHYECKYIO
0071aCTh KU3HEICATCIIBHOCTH,

MYyn 2.3

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;
BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUrMHAIBHBIC TOAXOAbI U
peLIeHMs; CTaBUTh IPOOJIEMBI U 3aJjauHl, JOITyCKaroIue
aJIbTCPHATUBHBIC PELICHUS.

MYyn 3

pabora ¢ uapopmanue:

Myyn 3.1

BJIaJICTh HABBIKAMHU MOJTYYCHUS HHPOPMALIUU (PU3UUECKOTO COJICPIKAHUS U3
HCTOYHHKOB PA3HLIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH IIOUCK, aHAJIN3,
CUCTCMATU3AlMI0O U UHTCPIIPETAINIO I/IHq)OpMaHI/II/I Pa3JIMYHBIX BUIOB U
dbop™m mpeacTaBIeHNUs;

MP 1.3.3

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

MP 1.3.4

UCIMOJIb30BaTh CpeJICTBA HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMH B pPEIIEHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W
OpraHU3alMOHHBIX 3a]lad C COOJI0IeHuEM TpeOOBaHUI SPrOHOMMKH,
TEXHUKU 0€30IaCHOCTH, TMTUEHBI, pecypcocOepeKeH s, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;

MP 1.3.2

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEP’KaHUs B Pa3IMUHbIX GopmaTax
¢ yu€TOoM Ha3HaueHUs MHPOpMalMU U LeJeBO ayJUTOPHH, BbIOMpas
ONTUMANIbHYIO (POPMY MpECTaBICHHS U BU3YATU3AIIH.

KVyn

KOMMYHI/IKaTI/IBHBIe YHHUBCPCAJIbHBIC y‘IC6HLIC el cTBUSA

KVynl

oOleHueE:

KVynl.l

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaxX (PU3UKHU M BO BHE-YPOUHOH JCSATEIHHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

KVyn2

COBMCCTHaAA ACATCIBbHOCTD.

KVyn2.1

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOU U
WHAWBUAYAIBHON pabOThI; BBIOUPATh TEMATHKY U METOJIBI COBMECTHBIX
JEHCTBUM ¢ YIETOM OOIIUX MHTEPECOB, U BO3MOXKHOCTEH Ka)KJI0TO YJieHa
KOJJIEKTHUBA;




KYyn2.2

MPUHUMATH L€ COBMECTHOM J1€ATENIbHOCTH, OPIraHU30BbIBAThH U
KOOPJIMHUPOBATH JEHUCTBUSA O €€ TOCTUKEHUIO: COCTABIISATD IJIaH
JIEUCTBUM, PACIIPEIEIATh POIU C YUYETOM MHEHHUM YYACTHUKOB,
00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

KV¥yn2.3 OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KAXKIOrO y4aCTHMKAa KOMAHIbI B

o0mmuii pe3ynbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

KVYyn2.4 IpeiaraTb HOBBIE IIPOEKTHI, OLIEHMBATH UACH C IO3ULIHMH HOBU3HBI,

OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;
KVyn2.5 OCYLIECTBIIAITh  [TO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B  PA3JIMYHBIX
CHUTYAIHSIX, IPOSBIISTH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITUATHBHBIM.
PYyn y
PerynaruBHble yHUBepcaibHble yueOHbIE JeCTBUSA

PVyn 1 CaMOOpPTaHU3ALIUS:

PVyn 1 CaMOCTOSITENIBHO OCYILECTBIISITh I103HABATEIBHYIO JEATCIBHOCTh B
o0nacti (pU3MKM M aCTPOHOMMH, BBISBIATH NMPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 33/1a4H;

PYyn 1 CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHUS PAaCYETHBIX M KAa4eCTBEHHBIX
3aja4, TUIAH BBINIOJHEHUS MPAKTUYECKOH pabOThl C YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENNIOUTEHUM;

PVyn 1 JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PVyn 1 pacuMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIH;

PYyn 1 JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €T0, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PELICHMUE;

PYyn 1 OLICHUBATh MPUOOPETEHHBIN OIBIT;

PVyn 1 CHocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B
o0nacti (U3UKHU, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTEeNbHBIA U
KyJbTYPHBIN YPOBEHB;

PYyn2 CaMOKOHTPOJIb:

PYyn 2.1 JaBaTh OLIEHKY HOBBIM CHTyalusiM, BHOCHUTb KOPPEKTHUBHI B
JIeSITeNIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

PVYyn 2.1 BJaJIeTh HAaBbIKAMM IO3HABATENBHOM pe(reKcuu Kak OCO3HaHUS
COBEpUIAEMBIX  JEHCTBUH W  MBICIUTEIBHBIX IPOLECCOB, HUX
pE3yJIbTaTOB U OCHOBAHMIA;

PVyn 2.1 MCIIOJIb30BaTh MPHUEMBI pediieKcuu JUIsl OLEHKU CUTYyalluH, BbIOOpa
BEPHOTO PEIlIECHUs;

OLICHMBAaTh PUCKH U CBOEBPEMEHHO INPUHUMATh PEUICHHS MO0 UuX
CHUKEHHIO;

PYyn 2.1 IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTaTOB
JIESATENBHOCTH;

PYyn 2.1 MPUHSITHE Ce0s U IPYTHX:

PVyn2.1 MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;

PYyn 2.1 IMPUHUMATh MOTHBBI M AapryMEeHThl JPYrHMX IIpH aHallu3e pe3yJbTaToB
JeSITEIIbHOCTH;

PYyn 2.1 NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIMIUOKY.

IIpenmeTHBIE pE3yIBTATHI




ITP1

MOHUMATh POJb (PU3UKH B IKOHOMUYECKOW, TEXHOJIOTHYECKOMH,
HKOJIOTUYECKOM, COIMAaJbHOW W OITHYECKOH cdepax IesTelTbHOCTH
YeJI0BEeKa, POJIb U MECTO (PU3MKH B COBPEMEHHOH HaydyHOW KapTHUHE
MHpa, 3HAUCHUE OIMHUCATEIbHOMN, CUCTEMATU3UPYIOLIEH, O0BICHUTEIILHON
U TPOTHOCTUYECKOW GyHKUUN (QU3MUECKOH Teopuu - MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3MUECKON TeOpUu B
(GhopMUPOBaHUHU MTPEICTABICHHUM O PU3NYECKON KapTUHE MHPA;

ITP1.1

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJAENEH (QU3HUYECKUX Tel U
MPOIIECCOB (SIBJICHUM): WHEpIUalbHAs CHUCTeMa OTCuY€Ta, aOCOJIOTHO
TBEPOE TEJI0, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBIIKCHHE,
cBOOOMHOE TajeHHE, a0COMIOTHO yrpyras aedopmarus, abCOIOTHO
ynpyroe © aOCOJIIOTHO HEYNpPyroe CTOJKHOBEHHUS, MOJENIH Ta3a,
KHUIKOCTH W TBEPAOTO (KPUCTAILUIMUECKOTO) Teja, WICaIbHBINA Ta3,
TOYEYHBIH 3apsii, OJJHOPOIHOE FIEKTPUIECKOE TOJIC;

I1P1.2

paznuyath  ycioBus  (TpaHHUIBl, 00JIacTH) NPUMEHHUMOCTH
(bu3HuecKux 3aKOHOB, TMOHUMATh BCEOOIIHI XapaxkTep
(yHIaMEHTAIBHBIX 3aKOHOB W  OTPAHUYCHHOCTh  HCIIOJIh30BAHUS
YaCTHBIX 3aKOHOB;

ITP1.3

aQHAIN3UPOBAaTh M OOBICHATH MEXAaHUYECKHE IPOLECChl U
SBJICHUS, WCIIOJIb3ysl OCHOBHBIE TIIOJIOXKCHUS U 3aKOHBl MEXaHUKHU
(OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHHS, (OPMYJbl KMHEMATHKH
PaBHOYCKOPEHHOTO JABMKEHMs, TpeodpazoBaHus [ anuies A1 CKOpocTu
U TEepeMEIICHUs, 3aKOHbl HbIOTOHA, NPHUHLIUI OTHOCUTEIBHOCTU
lNasnnes, 3aKOH BCEMHPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYJIbCa
U MEXaHWYECKOM SHEpruu, CBsI3b pPAaOOTHI CHUJIIBI C HW3MEHEHUEM
MEXaHMYECKON SHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), MpHU
9TOM MCHOJIB30BaTh MaTE€MaTUYECKOE BBIPA)KCHHE 3aKOHOB, YKa3bIBaTh
yCIOBHUA TNPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: IpeoOpazoBaHM
lNanuies, BTOpOro u TpeTbero 3ak0HOB HBIOTOHA, 3aKOHOB COXpaHEHUs
HMITYJIbCa U MEXAHUYECKOW DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTECHMUS;

[1P1.4

aHAJIM3UPOBATh M OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBICHUSA,
I/ICHOJ'IBS}/SI OCHOBHBIC ITOJIOKCHUS MOHGKYJISIpHO-KI/IHeTI/IquKOﬁ TGOpI/II/I
U 3aKOHBI MOJIEKYJIIpHOW (M3HMKH U TEPMOJUHAMHUKHU (CBSI3b J1aBICHUS
WUJICATBHOTO Tra3a CO CpeAHEd KHHETUYECKOW SHEpruerd TErmI0BOro
JBAKEHHUSI U KOHIIEHTPALUEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYPbI
BEILIECTBA CO CPEIHEW KMHETHUYECKOM IHEPTHEN TEIIOBOTO JIBHUKEHUS
€ro 4YacTHull, CBS3b JABJEHUS HJCAIBHOIO Tra3a C KOHLEHTpAluen
MOJIEKYJI U €ro Temmeparypoil, ypaBHeHue MenpaeneeBa-Knaneiipona,
MEpPBbIM 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAaHECHHMS OJHEPrUU B
TEIUIOBBIX TIpoIleccax), MPHU OTOM HCIOIB30BaTh MAaTEMaTHYECKOE
BBIpa)KeHI/Ie 3aKOHOB, YKaSI)IBaTB yCJ'IOBI/IH HpI/IMeHI/IMOCTI/I ypaBHeHI/ISI
MenaeneeBa-Knanenpona;

ITP1.5

AHAJIINU3UPOBATH U OOBICHATH QJICKTPUYCCKUC SABJICHUA, UCIIOJIb3Y
OCHOBHBIC ITOJIOKCHUSA U 3aKOHBI 3JICKTPOJUHAMUKN (BaKOH COXPAaHCHUA
QJICKTPHUYICCKOTO 3apsaa, 3aKOH KyJIOHa, INOTCHIMAJIBHOCTD




QJICKTPOCTATUYCCKOI'0 IIOJIsA, MPHUHIUIT CYIICPIIO3UIIUU DJICKTPUYCCKUX
IIOJIEH, IIPU 3TOM YKa3blBasl YCJIOBHUS IIPUMEHUMOCTH 3aKkoHa KyioHa, a
TaK)KE€ MPaKTUYECKH Ba)KHbIE COOTHOIIEHHMS: 3aKOHbI OMma i yyacTka
LENA U JUIS 3aMKHYTOHM 3JIEKTPUYECKOM Lienu, 3akoH Jlxoyis-JIeHuna,
npasuia Kupxroda, 3axonsr @apazes i1 3J€KTPoIIN3a);

ITP1.6

ONHUCHIBATh (U3UYECKUE MPOLECCHl M SABJICHMS, HCIONb3Ys
BEIMYMHBI: IEpeMELIeHHEe, CKOPOCTb, YCKOPEHHE, HMITYJbC Tela U
CHCTEMBI TEJI, CUJIa, MOMEHT CHJIbI, IaBJICHUE, TOTEHINAIbHAs SHEPT U,
KUHETHYECKAasi OSHEPrHsi, MeXaHWYecKass »dSHeprusi, padoTra CHIIBI,
LHEHTPOCTPEMUTENFHOE YCKOPEHHE, CHJIA TSDKECTH, CHUjla YIPYTOCTH,
Cuja TPEHHUs, MOIIHOCTb, SHEPrUs B3aUMOJCUCTBHUS Tena ¢ 3eMiéil
BOJIM3M €€ TIOBEPXHOCTH, PHEPTUs YHpPyroil aedopmamuu mpyKUHBI,
KOJIMYECTBO TEIJIOThl, a0COJIIOTHAs TeMmIeparypa Tena, paboTa B
TEePMOJIMHAMUKE, BHYTPEHHSS SHEPIUs UJ€aJIbHOIO OJIHOATOMHOTO I'a3a,
paboTa wuAeanbHOrO Tra3a, OTHOCUTENIbHAs BIIAXKHOCTb BO3/yXa,
KO3 (QHULIHUEHT MOJIE3HOTO JEHCTBUSI MJICAIbHOIO TEIUIOBOTO JBUIaTes;
QIIEKTPUUYECKOE  T0JIe,  HAmpsHKEHHOCTh  AJIEKTPHUYECKOTO  TTOJIA,
HaNpsHKEHHOCTD TIOJISE TOYEYHOTO 3apsia WM 3apsHKCHHOTO IIapa B
BaKyyM€ M B JHUIJICKTPUKE, MOTCHLIUAN 3JIEKTPOCTATUYECKOTO IIOJIA,
pa3HOCTb NOTEHLUAIOB, J3JEKTPOJABMXKYIIAs CUjla, CHJA TOKa,
HanpsDKeHWEe, MOUIHOCTh TOKa, O3JIEKTpUYecKas EMKOCTb IUIOCKOIO
KOHJIEHCATopa, CONPOTHUBICHUE y4yacTKa LEMH C IOCIEJOBAaTEIbHBIM U
napayieIbHbIM COEIMHEHHEM PEe3UCTOPOB, JHEPIrHs 3IEKTPUYECKOTrO
M0JIs1 KOHJIGHCATOoPa,

I1P1.7

OOBSACHATHP OCOOEHHOCTH MPOTEKaHHUS (U3MUECKUX SIBICHMM:
MEXaHMYECKOE JIBUKEHHUE, TEIJIOBOE JIBM)KEHHE YacTHUI[ BEIIeCTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JABWXKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHHUE U KOHJIEHCAIUs, IJIaBJIeHHE
Y KPUCTAJUIM3ALMsl, HAIIPABJIEHHOCTb TEIIONEPENaUH, HIEKTPU3ALIHS
T€J, SKBUIIOTEHIIMAJILHOCTD [TIOBEPXHOCTH 3apsKEHHOTO IIPOBOHHUKA,

I1P1.8

MIPOBOJIUTh MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (pusnueckoi
BEJIMYUHBI OT JIPYTOM C UCIIOJIB30BAHUEM MPAMBIX U3MEPEHUM, IPA 3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pE3yJbTaThl IOJIYYEHHOMN
3aBHCUMOCTH (HU3WYECKHMX BEJIMYMH B BUJE TpaQUKOB C y4ETOM
aOCONIOTHBIX ~ MOTPEIIHOCTEN  W3MEpeHHil, JenaTh BBIBOABI 110
pe3yibTaTaM UCCIIEI0OBaHHUS;

ITP1.9

MIPOBOJIUTh KOCBEHHBbIE HM3MEpeHHs] (PU3MUYECKUX BEIWYHMH, TPU
TOM  BBIOMpaTh ONTHUMAIbHBI METOJ HW3MEpeHHs, OIeHHUBATh
a0COJIIOTHBIE M OTHOCHUTENbHBIE MOTPEHIHOCTH MPSAMBIX U KOCBEHHBIX
WU3MEPEHHUI;

I1P1.10

MIPOBOJIUTH ONBITHI 110 MPOBEPKE MPEIIOKEHHON THUIIOTE3BI:
IUTAHUPOBATh SKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY,
AQHAJIM3UPOBATh IOJIyYCHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce
[IPEIJIOKEHHOU TUITOTESBI;

ITP1.11

coOmonaTh mpaBuiaa O€30HMaCHOTO TpyAa TPU IMPOBEIACHUU




UCCIICIOBAaHUN B paMKaxX ydeOHOTO OSKCIEPHUMEHTa, IMpakTHKyMa |
y4eOHO-UCCIIEOBATENbCKOM M TNPOEKTHOW  AESTEIBHOCTH  C
UCTIOJIb30BAaHUEM  M3MEPHUTEIbHBIX  YCTPOHCTB H  Ja0OpaTOPHOTO
000py10BaHMUS;

I1P1.12

pelars pacyE€THBIE 3a/1a4M € SIBHO 3aJaHHOW M HESBHO 3alaHHOMU
(bu3n4ecKkoil Mozenbl0: Ha OCHOBAaHMM aHallu3a YCJIOBUS OOOCHOBBIBAThH
BbIOOp (U3MUECKOM Mojenu, OTBeyarouled TpeOOBaHUAM 3ajau,
OpUMEHATh  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThI
($U3NUeCKUX TEOPH NPU HCIOIB30BAHUM MAaTEMAaTUYECKHX METOJIOB
peuieHus 3aaad, IMPOBOAUTH PACYETHI HA OCHOBAHUU HMEIOIIMXCSA
JAHHBIX, AHAJIMU3UPOBATH PpE3YyJbTaTbl U KOPPEKTUPOBATb METOIBI
pELICHUs C YYETOM MOJIYyYECHHBIX PE3YyJIbTaTOB;

ITP1.13

pelaTh KaueCTBEHHbIE 3a7jaui, TpeOyIoIe NPUMEHEHHs 3HaHUH
U3 pa3HbIX pa3enoB Kypca (U3MKM, a TAKKe MHTErpaluu 3HaHUN U3
JpyruX TIIPEAMETOB €CTECTBEHHO-HAyYHOIO LMKJA: BBICTPAanWBaTh
JIOTUYECKYI0 LENOYKY PpACCYXACHUN C HCIOJIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UYECKUX SIBICHU;

I1P1.14

WCTOJB30BATh  TEOPETHUECKHE 3HAHUSA Ml OOBSCHEHUS
OCHOBHBIX  INPUHIUIOB  pabdOThl  U3MEPUTEIBHBIX  MPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKUX IIPOLIECCOB;

ITP1.15

OPUBOJIUTH TMPHUMEPHl BKIAJa POCCHICKUX U 3apyOekKHBIX
y4€HBIX-QU3UKOB B pa3BUTHUE HAyKH, B OOBSCHEHHE TPOIECCOB
OKPY’KaIOIIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

I1P1.16

AHAJIM3UPOBATH n OILICHUBATh IIOCIICACTBUSA OBITOBOM u
MPOU3BOJICTBEHHON  JIEATETHOCTH  YEJOBEKa,  CBS3aHHOM ¢
(bU3UYECKUMHU TIPOLIECCAMHU, C TIO3UIUNA IKOJOTHYECKON 0€30MMacHOCTH,
MPEACTABICHUI O palMOHAIBHOM HPUPOJAOIOIb30BAHUU, a TaKkKe
Pa3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHUM HAyKH M TEXHOJOTHH Jid
JabHENIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

I1P1.17

MPUMEHATh pa3JInyHble CMOcoObl paboThl ¢ uHpOpMaluen
(U3MYECKOTO  COJEp’KaHUs €  HUCIHOJb30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbBIE
MH(OPMALIMOHHBIE  TEXHOJOTMM JUIsl  TOMCKa, MepepaboTKu U
npeabsBieHUs] y4yeOHOW M HAy4yHO-TIOMYJSIpHOM  MHQOpMaiuw,
CTPYKTYPUPOBAaHUS M HWHTEpHpeTanuud HWH(POpMAlUU, MOIYYEHHOH H3
pa3IMYHBIX HMCTOYHHMKOB, KPUTHYECKH aHAIU3UPOBATh I0Jy4aeMYIO
uHpOpMALMI0O U OLIEHUBaTh €€ JOCTOBEPHOCTh Kak Ha OCHOBE
UMEIOIUXCSd 3HaHWM, Tak W HA OCHOBE aHajlu3a HCTOYHUKA
nH(popMaLuu;

I1P1.18

MPOSIBJIATh OpPraHU3allMOHHBIE M IIO3HABATEJIBHBIE YMEHUS
CaMOCTOSITENILHOTO ~ NMPUOOPETeHHsT HOBBIX 3HaHMM B  Ipolecce
BBITOJIHEHUS TPOEKTHBIX U y4eOHO- UCCIIEI0BATENBCKUX PadoT;

I1P1.19

paboTaTh B TpYIIE C HCHOJHEHUEM DA3JIMYHBIX COIMAIBHBIX
poJeii, IMIaHupoOBaTh pPabOTy TPYHIbl, PAMOHAIBHO PACHpPEACsITh
NEeATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, OLICHUBATh BKJIAJ KaKI0Ir0




U3 YYaCTHUKOB TPYIIBI B peIlIeHUe paccMaTpuBaeMoi po0IeMbl;

I1P1.20

OpOSBJIATE  MOTHBAIMIO K Oyaymed  mpodeccHoHaIbHOM
JESITeIBHOCTH M0 CHEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

[1P1.21

IIOHUMAaTh POJIb (PU3UKU B 3KOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLMAILHOW M 3THUYECKOW cdepax AeATeNIbHOCTU YeJIOBEKa, POJib U
MeCTO (U3UKH B COBPEMEHHOM HayyHOW KapTHHE MHpa, poOJlb
aCTPOHOMHHU B NPAKTHUUECKOHW IEATENbHOCTH YEJIOBEKAa U JaJIbHEHIleM
HAYYHO-TEXHHYECKOM pa3BUTHH, 3HA4YEeHUE OTKCATEIHHOMH,
CHCTEMaTU3HUPYIONIEH, OOBSICHUTEIBHOW U MPOTHOCTHYECKON (DYHKIUI
¢u3nveckoil TeopHUHM - DIEKTPOAMHAMHKH, CICHUAIBHOM TEeopuu
OTHOCUTEIIFHOCTH, KBAaHTOBOM (PHM3HMKH, POJIb (U3UYECKON Teopuu B
(GopMHpPOBAaHUU MPEICTABICHUNA O (PU3MYECKOM KapTHHE MHUpPA, MECTO
¢u3nveckoil KapTUHBI MUpa B OOIIEM psiy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJCTAaBICHUN O IPUPOAE;

I1P1.22

pasnuyath yCJIOBUS IPUMEHUMOCTH MojeNed (GU3NYECKUX Tel U
IPOLIECCOB  (ABICHUI): OJHOPOJHOE IIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE IIOJII, TapMOHUYECKHE KOJIeOaHHs, MaTeMaTU4YeCKUi
MasiTHUK, WACAJIbHBIM IMPYKUHHBIA MasTHUK, FApMOHHYECKHUE BOJIHBI,
ujeanbHbl KoJeOaTenbHbIH KOHTYp, TOHKas JMH3a, MOJEJeH aToMma,
aTOMHOT'O 51/ipa U KBAaHTOBOM MOJIETIN CBETA;

I1P1.23

paznuyath  ycioBus  (TpaHHUIBl, 00IacTH) NPUMEHHUMOCTH
buznueckux 3aKOHOB, MOHUMATh BCEOOIIHi Xapaktep
byHIaMEHTANBHBIX 3aKOHOB W  OTPAHUYEHHOCTh  HCIOJIb30BAHUS
YACTHBIX 3aKOHOB;

I1P1.24

AQHAJIM3UPOBATh U OOBSCHATH AIIEKTPOMArHUTHBIE IMPOILECCH U
ABJICHUS,  MCIOJb3ysl  OCHOBHbIE  TOJOXEHUS M 3aKOHBI
AIIEKTPOAMHAMHUKN U CHENHMAJIbHOH TEOPUM OTHOCHTEIBHOCTH (3aKOH
COXPAaHEHHs DJIEKTPUYECKOro 3apsija, cuina Ammepa, cwia JlopeHna,
3aKOH JJIEKTPOMArHUTHOW WHAyKuuu, npaBwio Jlenma, cssazp O/IC
CaMOMHIYKIIMU B DJEMEHTE »DJEKTPUUYECKOM LEMU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa, IIOCTYJaTbl  CIEUHUAIbHOW  TEOpUU
OTHOCHUTENIbHOCTH DUHILTENHA);

I1P1.25

AHAJIIM3UPOBATDL U OOBSICHITL KBAaHTOBBIE MMpOLCCChl U ABJICHUA,
UCTIONB3YS MOJIOKEHHS KBAaHTOBOU (pM3MKU (YpaBHEHUE DUHINTEHHA 115
doroadexra, mepBblii U BrOpoil moctynarel bopa, mpuHIMD
COOTHOILIEHUS HeompeneneHHocTel ['eif3enOepra, 3aKOHbI COXpaHEHUs
3apsIIOBOI0 M MAacCOBOI'O YKCEII U DHEPTUU B SACPHBIX PEAKLHUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);

I1P1.26

OIIMChIBATh (1)I/I3I/ILIeCKI/Ie nmponecCel MW ABJICHHUA, HCIIOJb3YA
BCJIIMYHHBI: HaprDKéHHOCTI) SJICKTPUYIECKOTO 10JI41, MOTCHIINAJI
QJICKTPOCTATUYCCKOI'O ITOJIsA, PAa3HOCTh MOTCHIHUAIOB, SJICKTPOABUKYIIIAA
Cuijia, MHAYKOWUSA MArHuTHOIr'O I1OJIsA, Mar HUTHBIN II0OTOK, CHUJIa AMnepa,
HHAYKTHUBHOCTB, OJICKTPOABWIKYIIAsd CHJIa CaAMOUHAYKIHHU, OSHCPIrusd
MAarauTHOIrO I10Ji1 NPOBOAHHWKA C TOKOM, peJISITI/IBI/ICTCKI/Iﬁ HUMITYJIBC,
MOoJIHAsA DHCPrusA, SHCPrusd IIOKOA CBO60,Z[HOﬁ YaCTHUIlbl, SHCPruss Hu




UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsijl SApa, SHEPTHs CBS3U SPa;

I1P1.27

OOBSICHATE OCOOCHHOCTH NPOTEKaHUs (PUIUYECKUX SBICHUM:
AJIEKTPOMAarHUTHAS WHTYKIHS, CaMOMH/TyKITHS, pe30HaHC,
uHTEepPEepeHIMs BOJIH, IU(GPAKIHS, JUCIEPCUs, IMOJIHOEC BHYTPCHHEE
oTpaxkenue, Qorornekrpuueckuii pdekr (pororddexr), anpda- wu
Oera-pacmansl sifep, raMma-usiaydeHue sjep, (GU3MYecKre MPUHITUITBI
CHEKTPAIIBHOTO aHAJIN3a U paboThI Jla3epa;

I1P1.28

ONpENEATh  HalpaBlICHUE MHAYKIUMM  MarHUTHOIO  IIOJIA
IIPOBOJHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna;

I1P1.29

CTPOUTH M300pAXKECHHUE, CO3/1aBACMOE TUIOCKHM 3€PKaJIOM, TOHKON
JIMH30M, U PACCUUTHIBAThH €TO XaPaKTEPUCTHUKH,

I1P1.30

MPUMEHATh OCHOBOIIOJIATAIOIIUE ACTPOHOMHUYECKUE ITOHATHSA,
TEOPHH M 3aKOHBI JIJIsl aHAIU3a M OOBACHCHHS (DPU3UYECKUX IPOLIECCOB,
MPOUCXOAAIINX B 3BE3/71aX, B 3BE3THBIX CUCTEMAX, B MEKTATAKTHYCCKON
cpene; IBIKEeHHsI HEOECHBIX TeJl, IBOJIIOIUY 3BE3/] U BeeneHHoi;

I1P1.31

MIPOBOJUTH UCCIIEAOBAHNUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEpPEHUH, IIPU 3ITOM KOHCTPYHUPOBAaTh
YCTAHOBKY, (DUKCHUPOBaTb pe3yJbTaThl MOJYYEHHOM 3aBUCHMMOCTHU
¢u3nyecKkux BEIMYMH B BHUJE TIpadUKOB C y4ETOM abCOJIOTHBIX
NOTPEIIHOCTE  W3MEPEHMH, JellaTh  BBIBOABI IO  pe3yJbTaTam
UCCIICI0BAHNS;

I1P1.32

MIPOBOJUTH KOCBEHHbIE H3MEPEHUs] (PU3UUECKUX BEIUYMH, IPU
9TOM BBIOMpPATh ONTHUMAJbHBIM METOJ M3MEPEHHUs, OLEHUBATh
a0COIOTHBIE M OTHOCUTENbHBIE MOTPEUIHOCTU NPSMBIX U KOCBEHHBIX
WU3MEPEHU;

I1P1.33

MPOBOJUTH OIBITHl II0 IPOBEPKE MPEMJIOKEHHOW THUIIOTE3bI:
TUTAHUPOBATh SKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
AHAJIM3UPOBATH IOJYYEHHBIE PE3YJbTAaThl U JElaTh BBIBOJI O CTaTyce
MPEII0KEHHON THIIOTE3bI;

I1P1.34

ONMUCBIBATH METOJbl TOJYYEHHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHHI;

ITP1.35

coOnrofaTh TMpaBwia O€30MacHOr0 TpyJda MpU TMPOBEACHUU
UCCIIEIOBAaHUM B paMKax Y4eOHOTO OKCIIEPHMEHTa, MpakTUKymMa |
y4e0HO-UCCIEeIOBATEIbCKOH M TMPOEKTHOW  AESITENbHOCTH  C
UCTIONIb30BAaHUEM  HW3MEPUTENbHBIX  YCTPOHCTB U  1ab0paTOpHOTO
000py10BaHMUS;

I1P1.36

pelaTth pacy€THbBIE 3a/1a4d C SIBHO 3aJIJaHHOM M HESIBHO 3aJIaHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHMHU aHaju3a YCJIOBUS BbIOHMpATh
¢u3nueckre MoJienH, OTBEYarollue TpeOOBaHMSIM 3a/JayH, NMPUMEHSITh
(bopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3MUECKUX TEOpUi
IIPU HUCIHOJB30BaHUM MATEMaTHYECKUX METOJOB pEIIEeHUs 3ajad,
MIPOBOAUTH  PAacuéTsl HAa  OCHOBAHMM  HUMEIOUIMXCA  JAHHBIX,
aHAJIN3UPOBATh PE3YJIbTAThl M KOPPEKTUPOBATH METOJbl PELICHMS C
Y4ETOM IMOITYUYEHHBIX PE3YIbTATOB;

I1P1.37

pelaTh KauecTBEHHbIE 3aJjaui, TpeOyIole NPUMEHEHNs 3HaHUI




U3 pasHbIX pa3fesioB Kypca (U3MKH, a TaKKe MHTErPallii 3HAHUU W3
Apyrux mpeamMEToB C€CTCCTBCHHO-HAYYHOI'O OUKJIa: BBICTpPAanBaTh
JIOTUYECKYIO LENOYKY PpACCYXKACHUN C HCIOJIb30BAHMEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3MUECKHUX SBICHUM;

I1P1.38 WCIIOb30BaTh  TEOPETHYECKHWE 3HAHUA I OOBSICHEHUS
OCHOBHBIX  IPHUHIMIIOB  pa0OThl  M3MEPHUTEIBHBIX  HPHOOPOB,
TEXHUYECKHUX YCTPOMCTB U TEXHOJOTHYCCKUX MTPOIIECCOB;

I1P1.39 NPUBOAMTH TPHUMEPHl BKJIAJa POCCHUHCKUX U 3apyOeKHbIX
yu€HBIX-(OU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB
OKPY’KaIOILero MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

I1P1.40 aHAJIM3UPOBAaTh M  OIICHWUBATh IOCICJACTBHUSI  OBITOBOM |
MTPOM3BOJICTBEHHOH JCATEIHPHOCTH YEJIOBEKA, CBSI3aHHOM C (PM3UYECKUMU
MPOIIECCaMU, C IMO3HUIUI IKOJOTHUYECKON 0€30IMacHOCTH, MPEACTaBICHUN
0 palMOHAILHOM  HIPUPOJONOJIB30BAHUHM, a TaKkKe pPasyMHOM
HCMOJIb30BAHUM JIOCTMKEHUI HAYKM M TEXHOJOTHM ISl JAJIbHEHIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

[1P1.41 NPUMEHSTh pa3IM4yHble CIOCOOBI paboThl ¢  HH(MOpMaIHen
(GU3NYECKOTO  COAEp)KaHUS C  HCIOJIB30BAaHUEM  COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOIUH, IPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE
UHGOPMALIMOHHbIE  TEXHOJIOTMM  JUIsL  TOMCKa, HepepadoTKu U
OpeabsiBIeHUsT  y4yeOHOW M Hay4yHO-NONYJsIpHOW  MHpOpMaiuu,
CTPYKTYPUPOBAaHUS W MHTEpIpeTaluy HHPOpPMalUH, MOIYYEHHOW H3
Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATh IOIy4aeMYIO
nH(pOpMalLlMI0O M OLIEHWBAaTh €€ JIOCTOBEPHOCTh Kak Ha OCHOBE
UMEIOIUXCS 3HaHWM, Tak M Ha OCHOBE aHajiu3a HWCTOYHHUKA
nH(popManuu;

11P1.42 IPOSABIIATE ~ OPraHM3ALlMOHHBIE M IIO3HABaTEJIbHBIE  YMEHUSA
CaMOCTOSITENIEHOTO

nproOpeTeHNsI HOBBIX 3HAHUH B MPOLIECCE BHIMOJIHEHUS MPOEKTHBIX U
yueOHO-HCCIIeI0BATENbCKUX paboT;

I1P1.43 pabotath B TpymNIe C HUCHOJHEHHEM pPa3IUYHBIX COIMATbHBIX
poJiei, TUTaHWpPOBaTh PAOOTy TPYIIbI, PAIMOHAIBHO PpaCIpEAeiiTh
JeATeTLHOCTh B HECTAHJAPTHBIX CUTYAIUsAX, OIICHUBATh BKJIAJ KaXKI0TO
U3 YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIIEMBI;

I1P1.44 OpOSBIATh  MOTHBAaLMIO K Oyaymieil  mpodeccHoHaIbHOM
JEeSITebHOCTH M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Oco0oe 3HaueHue A MOJATOTOBKM oOydaromuxcs K Oyaymeid mnpodeccuoHaabHOM
NeSITeTbHOCTH UMEET H3yueHHe yueOHoro npeamMeTa «Pusnka» npu GopMUPOBAHUN U Pa3BUTHH
obmux (manee — OK) u nmpodeccuonanpabix (manee — [1K) xkommeTeHIMN MO CHEUAIBHOCTH
40.02.04 IOpucnpyaeHuus:

Kon OK u | HaumenoBanne OK u IIK (B cootBerctBuu ¢ ®I'OC CIIO nmo crnernuaibHOCTH
IK 40.02.04 OpucnpyneHuus

OKO01 Br10upaTh crioco0b! pelieHus 3a1a4 Mpo(eCCHOHATBHOMN 1eATSIBHOCTH IPUMEHUTEILHO
K pa3JIMYHBIM KOHTEKCTAaM;

OK 02 Hcnonb30BaTh COBPEMEHHBIE CPEICTBA MTOUCKA, aHANIM3a U UHTEPIIPETALINU




uHGOPMAITUHK U HHHOPMAIIMOHHBIC TEXHOJIIOTHH TS BRITIOJTHECHUS 3a/1a4
podhecCHOHANEHON IS TENLHOCTH;

OK 03

[InanupoBathk 1 peaan30BbIBaTH COOCTBEHHOE MPO(ECCHOHATBEHOE U TUIHOCTHOE
pa3BUTHE, MPEINPUHIMATEIBCKYIO ACATENLHOCTD B IpodeccHoHaNbHOH chepe,
HCIONb30BaTh 3HAHU 110 (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHbIX )KU3HEHHBIX
CUTyauusx;

OK 04

a(p(i)eKTI/IBHO B3aHMO,HCI>'ICTBOBaTL )51 pa6OTaTL B KOJUICKTHBEC U KOMAaHJEC,

OK 05

OcCyIIecTBIATh YCTHYIO U MUCbMEHHYIO0 KOMMYHUKAIIUIO Ha TOCYIapCTBEHHOM SI3BIKE
Poccwiickoit denepannu ¢ yaeToM 0COOCHHOCTEH CONMATBHOTO M KYJIBTYPHOTO
KOHTEKCTa,

OK 06

[TposIBAATH rpak 1aHCKO-MATPUOTUIYECKYIO MO3UIIUIO, JEMOHCTPUPOBATH OCO3HAHHOE
TTOBEJICHUE Ha OCHOBE TPATUITHOHHBIX OOITCUETIOBEYSCKIX IIEHHOCTEH, B TOM YHCIIE C
YY4E€TOM TapMOHH3AINH MEXHANMOHAIBFHBIX U MEXPEIUTHO3HBIX OTHOIIIEHUH,
MNPUMEHSTh CTAHAAPTHI AHTUKOPPYNIIMOHHOTO OBEICHNUS;

OK 07

ConelicTBOBaTh COXpaHEHUIO OKPY>KaIOIIel Cpeibl, pecypcocOepekeHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHHUH KITMMAaTa, IPUHITUIH OEPEeXITNBOTO TPOU3BOICTBA, 3(PPEKTHBHO
JICUCTBOBATh B UPE3BbIYANHBIX CUTYaIIMIX;

OK 08

Hcnonb3oBaTh cpeacTBa GU3HMUECKON KYIBTYPBI AJISl COXPAHEHHS U YKPETIICHHUS
3[I0POBBS B Mpoliecce MpodecCHoHaTbHOM AesITEbHOCTH U O ICPIKAHHS
HEOOXOAMMOT0 YPOBHSI (PU3NICCKOHN MOATOTOBICHHOCTH;

OK 09

[Tomb30BaThCs podeccrnoHaTbHON JOKYMEHTAIIMEH Ha TOCYTapCTBEHHOM U
HMHOCTPAHHOM SA3bIKaX.

IK 1.1.

OcymiecTBiATh TPOopeCcCHOHATHLHOE TOIKOBAaHUE HOPM
mpasa.

IK 1.2.

[IpumeHsITH HOPMBI IpaBa AJis PeLIEHUs 3a7a4 B
npodeccuoHaNbHOM e TEeNIbHOCTH.

IIK 1.3.

BJIaIICTI) HaBbIKaMU IMOATOTOBKH IOPUIUYCCKUX JOKYMCHTOB, B TOM YUCJIC C
HCITOJIB30BAHHECM I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHA.




3. CTPYKTYPA U COAEP KAHUE OBIHIEOBPA3OBATEJIBHOI'O YYHEBHOI'O
INPEAMETA

3.1. O0beM y4eOHOTr0 nmpeaMeTa U BUAbI y4eOHOH padoThI

Bup yuedHoii paboTbl O0bem B yacax
O0BbEéM y4yeOHBIX 4acoB 00pa3oBaTeIbHOM IPOrPaMMBbI 90
'Y4eOHbIe 3aHATHSI BO B3aMMO/IeiiCTBHH € IIpenojasBaresieM (Bcero) 90
B TOM 4HcCJIe:
TEOPETUYECKHE 3aHITH 67
MPAKTUYECKHUE 3aHITHS 23

1. OcHoBHOe coep:KaHue

B TOM YHCIJIC:

TEOPETUYECKUE 3aHATHUS 47

MPAKTUYECKUE 3AHATUSA 17

2. IlpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COeP KAHNE
(coaep:kaHue MPUKJIATHOTO MOAYJISA)

B TOM YHCJIC:

TEOPETHUUECKUE 3aHITHUS 20

MPAKTUYECKHUE 3aHATH 6

IIpomexyTounas arrecTaums B popMme U PepeHInpOBAHHOTO 3a4eTa




3.2. TemaTn4eckoe NJIAHUPOBAHME U CO/iepP KaHUe 0011e00pa30BaTeIbLHOI0 y4eOHOro npeamera «@usnka»

dusuka - (pyHAaMeHTAJbHAsA Hayka o npupone. HayuHblii mMeTox NO3HAHUA U
MeTOAbI UCCIeA0BAHUSA (PU3UYECKUX SABJICHUI.
DKCIEPUMEHT M TEOpHs B Ipoliecce MO3HaHUs npupoabl. HabmoneHne u SKCIepuMeHT B
¢dusuke.
CrocoObl n3MepeHus: GU3NYECKUX BETUYMH (aHAJTIOTOBBIE W IUGPOBBIE U3MEPUTEIHHBIC
prOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).
[TorpemnocTu u3mMepeHuit GU3NYECKUX BENTUIHH (aOCONIOTHASI U OTHOCUTEINIbHAS).
MonenupoBanue (pU3NYECKUX SIBICHUN U MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJO, UACATbHAS KUJIKOCTh, HICATBHBIN Ta3, TOUCYHBINH 3apsn). [ unoreza. Ouzndeckuit
3aKOH, TPaHUIIbI €ro MPUMEHUMOCTH. Du3nueckas Teopus.
Pons u mecto ¢us3uku B (HOpMUPOBAHMM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B MPAKTUYECKOM
eaTeIbHOCTH TIOACH.

JlabopaTopnasi paGora Nel

HaumeHoBaHue c 6 6 ®opmupyembie
pa3genos 1 Tem ofepxaHue yuebHoro matepuana (0CHoBHOE K I'IpOd)ECCVIOHaJIbHE)-OpMEHTMpOBaHHoe), 06bem yacos KOMMETEHLHK
nabopartopHble U NpaKTMYeCKMe 3aHATUA, NPUKNASHON MOAYNb
1 4
2 3
OcHOBHOE coJiepKaHue
Paznen 1. Hay4yHblit MeTO TO3HAHUS TIPUPO/IBI.
Beenenue OK 03
OCHOBHOE cOjIepKaHne OK 05
TIK 2.1
Teopernueckoe copepxanue MK 2.2
[MpodeccHoHANBLHO-OPHMEHTHPOBAHHOE COIEPIKAHME K 2.3
2




[IpodeccrnonaIbLHO-OPHMEHTUPOBAHHOE COAEP:KAHUE

N3mepenne cuiibl TOKA U HANPSKEHUS] B e MOCTOSIHHOIO TOKA NPH IOMOIIA
AHAJIOTOBBIX U HU(POBBIX H3MEPUTEJbHBLIX NPUOOPOB (BOJLTMETPA M aMIlepMeTpa)
Ipumepsl n3mepeHus GpU3NUYECKUX BEJIUYMH.

Pa3zgena 2 MexaHnuka

Tema 2.1.

Kunemaruka.

OcHoBHOE coiep:KaHue

TeopeaneCKoe oﬁyqelme

HpO(l)eCCI/IOHaJIbHO-OpI/IEHTI/IpOBaHHOC coaecpkanue

Mexannuyeckoe aBH:KeHHe. OTHOCHTEJBLHOCTHL MEXaHMYECKOro JABM:KeHusl. Cucrema
orcuéra.llpamasi u oOpaTHas 3a1a4M MeXaHUKH.

Panunyc-BekTop MaTepHaIbHONM TOYKH, €T0 TPOEKIIUU HAa OCU CHUCTEMBI KOOpIMHAT.
Tpaexropus.

Ilepememenue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKOPeHHe
MaTepHAJIbHOM TOYKHM, HMX TMPOEKIUM HA OCH cucTeMbl KoopauHat. CioxeHue
NnepeMeleHHH U CI0KeHNe CKOPOCTeil.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUaTbHON TOYKU OT BPEMEHH U UX TpaduKu.

CBoOonHOe mageHue. YcCKopeHMe CBOOOAHOro mnajaeHus. JIBu:KeHme Teia,
OpOIIIEHHOr0 TMOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPJHUHAT, CKOPOCTH M YCKOpPEHUS
MaTepHaIbHOM TOYKH OT BPEMEHH U UX TpaduKu.

KpuBonuneiriHoe nBuxkeHue. JIBHKeHHE MATEePHAJIBLHOW TOYKH 10 OKPYKHOCTH.
VYrrnoBas u nuHeWHass ckopocTh. llepmonm u wactota oOpamenus. lLleHTpocTpeMuTenbHOE
(HOpMalbHOE), KacaTellbHOE (TaHTeHIIMATBFHOE) U MOJTHOE YCKOPEHHE MaTepHabHON TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLIECCHl: CHUIOMETp, IBUKEHUE
CHApSJIOB, LIETIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MTepeIau, CKOPOCTHBIE THU(THI.

JdemoHcTpanmnu.

Mopenb cucteMbl OTCUETA, UIUTFOCTPALINS KWHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

CrocoOsl UCCIIEIOBAaHUS IBUKEHU.

Wnmoctpanus npeaenbHoro nepexoaa U 3MepeHue MTHOBEHHONH CKOPOCTH.

OK 01
OK 02
OK 04
OK 05
OK 07
I1K 2.1-2.3
[1K4.1-4.3




[IpeoOpazoBanue ABUKCHHM C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrxeHus Tena, OpoleHHOro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTeW, TPACKTOPHM, CKOPOCTEH JABUKEHUSI OJIHOTO U TOTO XK€ TeJla B Pa3HbIX
CcUCTEMax OTCYETA.

JlaGoparopHasi pabora Ne2

IIpodeccrnonaibHO - OPUEHTUPOBAHHOE COJAEPKAHME

HN3yyeHne HepaBHOMEPHOI0 [BH:KEHUSI C 1eJbI0 OINpeJeJieHUsi MIHOBEHHOHl CKOPOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBH)KEHHUU.
HccnenoBanue 3aBUCUMOCTH I1€pUOAA 0OPALIEHNsI KOHUYECKOTO MasiTHUKA OT €0 1apaMeTpOB.
HN3mepenne yckopenusi cBo0OAHOro najaeHusi. Miamepenue yckopeHHs MpH MPSMOJIUHEHHOM
PaBHOYCKOPEHHOM JBM>KEHHUHU MO HAKJIIOHHOM TJIOCKOCTH.

HN3yuyenne nBMKeHMs Tesla, OPOLIEHHOI0 TOPU3OHTAJIBbHO. V3yueHue ABMXKEHHUS Tena IIOo
okpyxHocTu. IIpoBepka rumoTe3sl O MNPsAMOM NPONOPLUOHATIBHONW 3aBUCHUMOCTH MEXIY
JAJIIBHOCTBIO TIOJIETA U HAYAJIBHOM CKOPOCTBIO TEJa.

Tema 2.2.

Junamuka

OcHoBHOe conepxkaHue

Teoperuyeckoe o0yueHue

IlepBbiii 3axkoH Hbrotrona. HWHepuuajabHble cucremMbl orcuéra. [IpuHnmn
otHocuTenbHoCTH ["anunes. HennepuuanbHbie cucteMbl 0TCUETA (ONIpeieNieHUe, IPUMEPHI).

Macca Tesaa. Cuaa. [IpuHIMn cynepno3unuy cui.

Bropoii 3akon HeloToHa /1711 MaTepUaJIbHOW TOYKHU.

Tpernii 3axkon HeroToHa 111 MaTepuaabHbIX TOYEK.

3aKOH BCEMHPHOI0 TATOTeHHUsI. DKBUBAJICHTHOCTh I'PABUTALIMOHHON U MHEPTHOM MacCHl.

Cuna TskecTH. 3aBHCHMOCTH YCKOPEHHS CBOOOJHOTO TMAaJeHHS OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHI M OT Treorpaduueckoid MHPOTHL. JIBM)KEHHE HEOECHBIX Tel M HX

cnyTHHKOB. 3akoHbl Kenuiepa. [lepBas kocMuueckas CKOPOCTb.




Cuna ynpyroctu. 3akon I'yka. Bec Tesia. Bec Tena, IBHKYIIErocsi ¢ yCKOPEHUEM.

Cuna Tpenusi. Cyxoe tpeHue. Cuiia TpeHHMsI CKOJIbKEHUSI M CWJIA TPEHHUS IOKOS.
Ko3¢pdunmnent tpenus. Cuna cCOnpoTUBICHUS MPU ABHKEHUU Teja B JKUJIKOCTH WJIM rase, eé
3aBHCUMOCTH OT CKOPOCTH OTHOCUTEJIBHOTO JABHKEHUS.

Hasnenue. 'mapocrarnueckoe gasienue. Cuiia Apxumesna.

TexHudeckue yCTpPOWCTBA W  TEXHOJOTMYECKHUE TMPOIECChl:  MOMALIUIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpaL UK.

HabGmonenue nrkeHus Te1 B MHEPIUAIBHBIX M HEMHEPIMABHBIX CUCTEMAaX OTCUETa.

[TpyHIIUIT OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHAPOB U IMIAPOB PA3HOM MACCHI C OJIMHAKOBBIM YCKOPEHHEM OTHOCUTEIIBHO
HEHHEPIHUATIHLHONU CUCTEMBI OTCUETA.

CpaBHEHME paBHOJICHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MACCHI TE€Jla HA €T
YCKOpPEHHUE B MHEPIUATBHOM CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YIbTaTEe B3AUMOICHCTBUSI TEIL.

N3Mepenne mace 1o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec tena mpu yckopeHHOM TTOABEME U TIaJICHUH.

[{eHTpOOE)KHBIE MEXAHU3MBI.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

JlaGoparopuas padora Ne3,4




H3mepenne paBHOeHCTBYIOLIEH CHJI IPH ABUKEHUH OPyCKa M0 HAKJIOHHOM NJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBU)KEHHSI OpyCcKa M0 HaKJIOHHOH IUIOCKOCTH Ha
3aJJaHHOE PacCTOSHHUE OT €ro Macchl. MccnenoBanne IBIKEHUS OPYyCKa 110 HAKIIOHHOW TNIOCKOCTH C
nepeMeHHBIM KO3 PUIIMEHTOM TpeHusl.

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

W3yueHne qBMKEHUSI CHCTEMBI TEJ, CBA3aHHBIX HUTHIO, IIEPEKHUHYTON Yepe3 IErKui
O110K.

H3mepenune kodpduimeHTa TpeHus o BeJIMYMHE yriioBoro koddduimenta 3asucumoctu F,p(N).
W3yuyeHne IBUKEHHS Tpy3a Ha BAly C TPEHUEM.

Tema 2.4.

3aKOHBI
COXpaHEHUs B
MCXAHHUKCE.

OcHoBHOE coiep:KaHue

Teoperudeckoe o0yueHue

IIpodeccHoOHAIBLHO-OPHEHTHPOBAHHOE COACPKAHUE

Nmnysabc MaTepHaibHONW TOYKH, CHCTEMbl MATepHAJBHBIX TO4YeK. LleHTp Mmacc
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTpa Macc.

NMnyibe cuiibl 1 H3MEHEHHE HMITYJIbCa TeJla.

3aKoH coXpaHeHHs MMITYJIbCA.

PeakTuBHOE ABHKEHHE.

MomeHT umnyibca MaTepualbHOM ToukHu. [IpencraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

Pabora cunbel Ha MajaoM M Ha KOHEYHOM IepeMelneHuu. ['paduyeckoe mpesicrapieHue
paboThI CHITHI.

MonIHOCTE CHIIBL.

Kunernueckast sHeprus maTtepuanbHOW TOYKU. Teopema 00 M3MEHEHMHM KHHETHYECKOU
SHEPIMM MaTepUAIbHON TOUKH.

IToreHunanbHble W HeMOTEHUHAJbHbIe CcHiabl. [loTeHnuanbHAsA  JHEpPIHA.
[TorennuanbHas sHEPrUs ynpyro aeGopMupoBaHHOHN npyxuHbL. [loTeHanbHas SHEprus
T€JNa B OJHOPOJHOM I'paBUTAllMOHHOM noje. IloreHnmanbHas sHeprus Tena B IpaBUTALMOHHOM
[I0JIE OJHOPOAHOrO mapa (BHYTpM M BHE Iuapa). Bropas kocMmuueckas ckopocTb. Tperws




KOCMHYECKAas CKOPOCTb.

CBsi13b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHNYECKOH SHEPrHUH CUCTEMBI Tell.
3aKOH COXpaHEHUs1 MEXaHUUYECKOW IHEPIUH.

Ynpyrue u Heynpyrue cTOJIKHOBEHHS.

VYpaBHenue bepHynnu 11 uaeanbHON )KUAKOCTH KaK CIEICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHnyeckue ycTpoHCTBa U TEXHOJOTUYECKHUE MPOLIECCHI: IBUKEHUE PAKET, BOJIOMET, KOIIED,
MPYXKUHHBIN TUCTOJET, TUPOCKOII, (PUI'YPHOE KaTaHUE Ha KOHbKaX.

JleMoHCTpaL UK.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHHUE.

M3MepeHue MOIIHOCTH CUJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIICHUH PaOOTHI.

B3auMHble npeBpallieHus KHHeTUYECKON U MOTEHLIUAIbHONW SHEPT Uil pH IeHICTBUN Ha
TEJIO CUJIBI TSDKECTH M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJAECHUU.

JlaGopaTopHas padora Ne5

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAECPKAHUE

HN3mepenne nMiyJibca Tejia o TOPMO3HOMY Iy TH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENTH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHHMe M3MEHEHHS HMITYJIbCa TeJIa ¢ MMITYJIbCOM CHJIbI.

HccenenoBanue COXpaHeHUs UMITYJIbCA IIPUA YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHrie KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM HEPTUHU MPYKUHBI C padOTOM CUJIBI TPEHUS.
Omnpenenenne pabOThI CHIIBI TPEHUS MPU ABHUKEHUH Tella 0 HAaKJIOHHOW TIOCKOCTH.

Tema 3. 1 OcHoBBI
MOJICKYJISIPHO-
KHHETHYCCKOH
TEOpHH.

Paznen 3. MonexymsipHast Gpu3nka 1 TEpMOJUHAMUKA.

OcHoBHOe coep:kaHue

Teopernueckoe o0yueHue

OK 01
OK 02
OK 03
OK 04
OK 05




OcHOBHBIE 10JI0:KEHHS MOJIEKYJIsIpHO-KUHeTH4YecKkoil Teopuu (MKT), ux onbiTHOE 000CHOBaHUE.
Aunddy3usa. bpoyHoBckoe naBHKeHHe. XapakTep ABHKEHMSI M B3aUMOJACHCTBUS YACTHIL
BellecTBa. MoJienu cTpoeHus ra3oB, JKHJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB BEIIECTBA,
HAa OCHOBE HTHX Mojeneil. Macca u pasmepbl Mojekyn (atomoB). KosmuecTBo BelecTBa.

[TocrosinHast ABorajipo.

TemsioBoe paBHoBecue. Temmeparypa m cmnocodbl eé u3mepenusi. Illkana temmepartyp
Heancus.

Mopenb uaeanbHOTO Tra3a B MOJCKYJSIPHO-KMHETHUYECKOM TEOPHH: YaCTUIIBI Tra3a JBHXKYTCS
XA0THYECKHU M HE B3aUMOJICHCTBYIOT JIPYT C APYTOM.

l'azoBble 3akoHBI. YpaBHeHue MenpeneeBa-Kinaneiipona. AOcomroTHas Temrieparypa (Imkana
temneparyp Kenbsuna). 3akon JlanpTona. M3omporiecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBlieHrne M30MPOIIECCOB: MU30TEPMa, U30X0pa,
n3obapa.

CBsi3b MEXIYy JABICHHEM U CpPEIHEH KUHETHYECKON SHEprue NOCTYNATeIbHOTO TEIJIOBOTO
JBIDKCHUSI MOJIEKYJl HJEaTbHOrO Ta3a (OCHOBHOE YpPaBHEHHE MOJEKYJISIPHOKMHETHYECKOU
TEOpUHU UACATBHOTO ra3a).

CBsi3b aOCOJIOTHOM TeMIlepaTypbl TEPMOIUHAMUYECKOW CHUCTEMBI CO CpeIHEW KHHETHYECKOM
SHEPTUEH MOCTYNATEILHOTO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

Texnuueckue YCTPOP’ICTBa U  TCXHOJIOTUYCCKHUEC TMPOUCCChI: TEPMOMCETDP, 6ap0MeTp, TTOJIYUCHUC

HaHOMAaTEpHAaJIOB.
JdemoncTpanuu.
Monenu 1BUKEHUS 4acTHUll BEIIECTBA.
Mopenb OpOyHOBCKOTO JIBHKCHHS.
Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.
Huddy3us xunkocteil.
Mogens onbiTa llTepHa.
[IputspkeHne MoIEKyII.
Mopenu KpUCTAIIIMYECKUX PELIETOK.
Habmntonenue u nccriegoBanie H30IpoIeccoB.

JlabGoparopHasi pabora Ne6

OK 07
I1K 2.1-2.3
[1K4.1-4.3




HccrnenoBanue mpoliecca YCTaHOBICHUS TEIUIOBOIO PABHOBECHS TEIUIOOOMEHA MEXAYy Topsided u
XOJOIHOH BOLOM.

N3yuenne W30TEpMUYECKOrO Iporecca (PEKOMEHJIOBAaHO UCIOJIb30BaHUEe IH(PpOBOi
nabopaTopun).

N3yueHnne n30X0pHOTO IpoIiiecca.

W3ydenne n3006apHOTo mpoiecca.

[TpoBepka ypaBHEHUSI COCTOSTHUSI.

JlabGopaTopHas padora Ne7

N3mepenne yienbHOU TEIIOEMKOCTH.

UccnenoBanue mpoiecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue annabaTtHOro mpoiiecca.

N3ydeHne B3anMOCBS3M SHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCUCTBUS M TEMIIEPATYPHI
KHTICHHS JKUIKOCTEH.

Tema 3.3
ArperarHbie
COCTOSTHUS
BEIIECTBA.
®da30BEIC
MIEPEXOIBL.

OcHoBHOE coacpkaHue

Teopernueckoe o0yueHue

IIpodeccHOHAIBHO-0PHEHTHPOBAHHOE COACPKAHUE

ITapooOpa3zoBanne m kKoHaeHcauusi. McnmapeHue W KumeHWe. YjenpHas TEIUIOTa
napooOpa3zoBanusa. HacellleHHBle W HEHachllleHHble napbl. KauecTBeHHass 3aBUCHUMOCTb
IUIOTHOCTH U JIaBJICHHUS HACBHIIIEHHOTO Mapa OT TEMIIEpPaTypbl, UX HE3aBUCUMOCTh OT 00BEMa

HACBILEHHOT O Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJIEHUS B )KUIKOCTH. BiaxkxHOCTB
BO3/lyXa. AOCOIIOTHAsI M OTHOCHTEJIbHAS BJIAKHOCTb.
Teépnoe Teno. Kpucramimyeckue u amMop@Hble TejJa. AHU30TPONUS CBOMCTB
KpuctayuioB. [lmaBienne n kpucram3anysd. YaeJbHas Tenaora miasiaenus. Cyoanmanus.
Hedopmanun TBépaoro reaa. Pacrsixenue u c:karue. Casur. Moayas FOura. Ilpenen
ynpyrux aegopmanuii.
TennoBoe pacupeHne KUIAKOCTeH M TBEPIBIX Tel, 00bEMHOE U JTUHEHHOE PaCHIMpPEHHE.

AHTapMOHU3M TEIJIOBBIX KOJIEOaHMH YacTHUI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS




ten. [IpeoOpazoBanue 3Heprun B (Pa3oBBIX MEPEXOaax.

YpaBHeHUE TEIIOBOTO OanaHca.

IloBepxHocTHOe  HaTsskeHMe. KoddduumeHT NOBEPXHOCTHOr0  HATSKEHHS.
Kanunnsipuble siBiaenus. /[aBieHue moja MCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH. Dopmyna
Jlannaca.

TexHUuecKkne yCTPOHCTBA M  TEXHOJOTHMYECKHE MPOIECCHl: JKUIKUE KPHUCTAJIBL,
COBpPEMEHHBIE MaTEPHAIBL.

JleMoHCTpaL UK.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHWKEHHOM JaBJICHUU.

H3mepeHne cuibl MOBEPXHOCTHOTO HATSKEHUSI.

OMNBITHI C MBUIBHBIMU TIIEHKAMHU.

CmauuBanue.

Kanuisipasie ssBIeHUS.

Moien HEeHPIOTOHOBCKOM KUIKOCTH.

Cnoco6b1 U3MEpPEeHUs BIAKHOCTH.

HccnenoBanre HarpeBaHUs U TUIABJICHUS] KPUCTAIUTMYECKOTO BEIIECTBA.

Buner nedopmanuid.

HaGnronenue mManbix qegopmanuit

JlabopaTopnasi padora Ne8

HN3yyeHue 3aKOHOMEPHOCTEH UCIIAPEHUS KHIKOCTEi.

HN3mepenue yaeabHOM TENI0THI IJIABJIEHHS JIb/A.

N3yueHne cBOMCTB HACBIIIEHHBIX MTApPOB.

W3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKAa MacChl MapoB B IOMEIIEHUH.

N3mepenue ko3¢ huimenTa moBepXHOCTHOT'O HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1ehopMaIMi pe3MHOBOTO 00pasiia OT NPUIOKEHHONW K HEMY
CHJIBL.




Tema 4.1

DIEeKTPHIECKOE

II0JIC.

Paznen 4. DnexkTpoauHaMuka.

OcHoBHoOe coepxkaHue

TeopeTnyeckoe o0yueHue

JJleKTpU3auUsl TeJd W €€ TNposiBJIeHHMs. JJleKTpuYeckuii 3apsaa. /[[Ba Buzaa
JNEKTpUYECKUX 3apsanoB. IIpoBONHUKH, NUIJIEKTPHUKH W MOJYNPOBOAHHUKH. DJIEMEHTApHBIN
JNEKTPUYECKUH 3apsijl. 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsiza.

Bsaumonericteue 3apsnos. Todeunsie 3apsaabl. 3akoH KyioHa.

JuiekTpuyeckoe noJie. Ero neiicreue Ha 3jieKTpu4yecKue 3apsiabl.

Hanpsixénnocts 3JjiekTpuyeckoro moJs. [IpoOubiii 3apsia. JluHuM HanpsKEHHOCTH
AJIeKTpUYecKoro nosist. OgHOPOIHOE FNEKTPUUYECKOE ITOJIE.

[ToTeHUManbHOCTh 3JEKTPOCTATUUECKOTO MOJisA. Pa3HOCTh MOTEHLIMATIOB U HAIMpSKEHHE.
[ToreHunanbHast S3HEPIUs 3aps/ia B AMEKTPOCTATUYECKOM ToJe. [loTeHIral 31eKTpoCTaTuYeCKOro
nosis. CBsi3p HaNPsDKEHHOCTH MOJIS M PA3HOCTH NMOTEHLMANOB Ul 3JIEKTPOCTATHUECKOTO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTIO).

[TpyHIMI Cynepro3UIUH dJIEKTPUUECKUX MOIEH.

ITone ToweuHoro 3apsaa. Ilonme paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apsKEHHOro0 1o 00BhEMy mmiapa. [lose paBHOMEpPHO 3apsyKeHHOW OECKOHEYHOM TIIOCKOCTH.
KaprrHbl mMHMN HANPS/KEHHOCTU ATUX MOJIEN M SKBUIIOTEHIIMATIBHBIX ITOBEPXHOCTEN.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM T0JIE. Y CJIOBHE PaBHOBECHS 3aps10B.

JIMDIEKTPUKHU B AJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas IpOHUIIaeMOCTh
BELIECTBA.

Kongencarop. JyeKTPOEMKOCTL KOHAEHCATOPA. JJIEKTPOEMKOCTH  IJIOCKOIO
KOH/IeHCATOpA.

ITapaieqbHoe coeauHeHue koHAeHcaTopoB. IlocienoBarenbHOe coeMHeHHe
KOH/ICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

JIBrKeHME 3apsHKEHHON 4aCTULBI B OAHOPOJHOM IEKTPUYECKOM IOJIE.

TexHUYeCKHEe yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJEKTPOCKOI, JJIEKTPOMETP,
JIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHE JIEKTPONpHOOpPOB, KOHIEHCATOPHI, reHepaTop Ban ne
I'paada.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I1K 2.1-2.3
I1K4.1-4.3




JleMoHCTpaLum.

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTpUUECKOEe MOoJe 3apsXKEHHBIX IapHKOB.

DIEKTPUUECKOE MOJIe IBYX 3apSKEHHBIX IJTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpoicTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTosHUSA MEX1y HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apska 1 pa3psiika KOHAEHCaTopa Yepe3 pe3ucTop.

JlabGopaTopHas padora Ne9, 10

OueHka cuJ1 B3aUMOJCHCTBHSA 3aPSI2KEHHBIX TeJl.
Habmonenne npeBpalieHust SHEpruu 3apsDKEHHOTO KOHJIEHCATOpa B HEPTUI0 M3ITY4YEeHHUS
CBETOAUO/IA.
H3y4yenue nporekaHus TOKa B LU, COAEPkKALLECH KOHIEHCATOP.
Pacnipenesienne pasHOCTH NOTEHIHMAJOB (HANPSIKEHHs])) NPH MOCJEJ0BATeIbHOM
COeJMHEHHUH KOHIEHCATOPOB.
Hccienopanue paspsiia KOHAEHCATOPA Yepes3 pe3ucTop.

Tema 4.2
ITocTosTHHBIHM
3IEKTPUYECKUI
TOK.

OcHoBHOE coaep:kaHue

Teoperuyeckoe o0yueHue

Cuaa Toka. [locTosiHHBIN TOK.

Yci0BUSl CylIeCTBOBAHHSI NMOCTOSIHHOTO 3JIEKTPHMYeCKOro Toka. VICTOYHUKM TOKa.
Hanpsoxkenne U u O1C £.

3akon Oma 17191 y4acTKa Lenu.

DJIeKTpHYecKOe  CONPOTHBJIEHHE. 3aBUCHUMOCTb  CONPOTHBJIEHHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI M IJIOLAAM IONEPEYHOI0 CEYEHUs. Y IEIbHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOe, mNapaiieIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHUKOB. Pacuér




pa3BeTBIEHHBIX eKTpUUecKuX nenei. [Ipasuna Kupxroga.

Pabora r1ekTpudeckoro Toka. 3akon xkoyas-Jlenna.

MoOmHOCTD JIEKTPHYECKOro TOKa. TemioBas MOIHOCTD, BbIAEIsIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTUBJICHUE MCTOYHMKA TOKa. 3akoH Oma g MOJHOM
(3aMKHYTOM) 3JeKTpU4ecKoil nenu. MouHocTh HCTOYHMKA Toka. KopoTkoe 3amblkaHue.

Konzaencarop B 11enu NoCTOSIHHOTO TOKA.

TexHuyeckue yCTpPONMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUUK IIEKTPUIECKON SHEPTUU.

JleMoHCTpaL UK.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanve 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UIA  PE3UCTOpa, JIaMIIbl
HAKaJIMBaHUA U CBETOAMO/A.

3aBUCHUMOCTb COINPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBL, IUIOLIAIN
IIONEPEYHOr0 CEUYEHUs U MaTepuaa.

HccnenoBaHnue 3aBUCHMOCTH CHJIBI TOKa OT COINPOTHUBIEHUS IMPH MOCTOSHHOM
HaIpsHKEHUH.

[Tpsimoe u3mepenne DJIC. KopoTkoe 3aMblkaHuE rajibBaHUYECKOIO 3JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTHUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.
TOKA B LIETIH.

JlabopaTopnasi padora Ne 11

HccaenoBanne cMEIAaHHOTO COEIMHEHUSI PE3HCTOPOB.

H3mepeHue y1eibHOTO CONPOTUBJIEHHUSI IPOBOIHNKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANPSKEHUSs /ISl JIAMIIbI HAKAJTUBAHMS.

VYBenu4eHue npejena u3MepeHus amrnepMerpa (BoJIbTMETpa).

N3mepenune D/IC 1 BHYTPEHHETO CONPOTHUBIIEHNS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd JJIC raJbBaHMUYECKOTO JJIEMEHTa OT BPEMEHH IIpH
KOPOTKOM 3aMbIKaHHUH.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEX/1y MOJIOCAMHM UCTOYHUKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.




Tema 4.5
DJNIeKTpOMarHUTHAS
WHTYKITHS.

OcHoBHoOe coepkaHue

TeopeTI/meCKoe oﬁyqe}me

SIBiieHue 3JIeKTPOMArHMTHOM MHAYKIMU. [IoTOK BekTOpa MArHUTHON MHAYKIHM.
IAC umHAyKHUM. 33aKOH 3JeKTpoMarHuTHOM uHaykuumn Papanes. BuxpeBoe snexTpuueckoe
nosne. Toku Dyko.

O/J1C uHayKIMHY B IPOBOJHUKE, IBUKYIIIEMCS B OTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuJio Jlenna.

NuaykrtuBHOCTh. KaTymka MHAYKTHBHOCTH B LieNIM IOCTOSIHHOIO TOKAa. SIBieHHe
camouHaykiuu. JJ]C caMOMHTyKIIUH.

JHeprusi MArHUTHOTO MOJISI KATYIIKH € TOKOM.

DJIEeKTPOMarHuTHoe IoJie.

TexHnuyeckue yCTpPOHMCTBA M TEXHOJOTMYECKHE TMPOILECChl: WMHIYKIMOHHAs I€Yb,
COJICHOW/I, 3aIIUTa OT JIEKTPU3ALNHU TEJI IIPH JIBUKEHUH B MATHUTHOM T10JI€ 3€MIIH.

JleMoHCTpaL UK.

Habmtoienue siBieHUs 31eKTPOMArHUTHOM WHIYKITHH.

Uccnenoanune 3aBucuMoct IO/IC MHAYKIMH OT CKOPOCTHM HW3MEHEHHS MAarHUTHOTO
MIOTOKA.

ITpaBuio Jlenna.

[Tanenne MarauTa B aIIOMUHAEBON (MEIHOW) TpyOe.

SIBieHre caMOMHTyKIIUH.

Uccnenosanue 3aBucumoctu IJ[C caMOMHAYKIMHA OT CKOPOCTA U3MEHEHUS CHIIBI TOKA B
LEnH.

Paznen 5. Konebanus v BOJIHEL.

OK 01
OK 02
OK 04




Tema 5.1 OcHOBHOE coJep:KaHue OK 05
Mexannyeckue OK 07
KOJIeOaHus. Teopernueckoe o0yueHue K 1.1

IIK 1.2
KoJjebaTeabHnast cucrema. CBo0OIHBIE KOJIEOAHMS. MK 1.3
Il'apmonuveckne kojedanus. KuHemMaTtnueckoe ¥ JMHAMHYECKOE  OIMCAHUE. K 2.4
DHepreTUYecKoe  omucaHue (3aKOH  COXpaHEHUs  MEXaHMYeCKOW dHepruu). BriBoj
TUHAMHUYECKOTO  OMHCAHUS TapMOHHMYECKHUX KOJeOaHWH W3 WX DOHEPreTHYeCKOoro u
KHHEMATHYECKOI'O OIMHUCAHMA.
AMmunTyaa u ¢asza kosedanuii. CBA3b aMIUINTY Il KOJIEOAHUN MCXOJHOW BEITUYMHBI C
aMIUINTYy1aMU Kojie0aHui €€ CKOPOCTU U YCKOPEHUS.
Ilepyox wu 4acrora KojJedanumii. Ilepuox Mambix CBOOOJHBIX — KoJeOaHMI
MaTeMaTHIECKOro MasiTHUKA. [leprnoa cBOOOIHBIX KOJICOAHMIA TIPYKUHHOTO MasITHUKA.
IMonsaTHe o0 3aTyxamMUX KojJeOGaHUAX. BbIHy:KIeHHBbIe KojeOaHus. Pe3onanc.
Pe3onancHas kpuBasi. BinusHue 3atyxanus Ha BUJ PE30HAHCHON KPUBOM. ABTOKOICOAHMS.
TexHuyeckue YCTPONCTBA M TEXHOJOTHUECKHE MPOIECChl: METPOHOM, Yachl, Kauyelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.
JleMoHCTpaL UK.
3amuck K0ae0aTeIbHOrO ABMKCHHS.
HaburoieHne He3aBUCHMOCTH TTePHO/Ia MAJTBIX KOJICOAHUH rpy3a Ha HUTH OT aMILTUTY/IbI.
WccnenoBanue 3aTyxaromux KoieOaHU U 3aBUCHUMOCTH TIEPHOJIa CBOOOIHBIX KoJIeOaHUN
OT COTIPOTHBIICHUS.
HccnenoBanne konebaHWl Tpy3a Ha MACCHUBHOM TpYyXHHE C 1ENbi0 (OPMUPOBAHUS
MpeJICTaBICHUI 00 UeaTbHON MOJEN PYKHHHOTO MasTHHUKA.
3aKOH COXpaHEeHHMsI SHEPTUH MPU KOJIeOaHUIX Ipy3a Ha MPYKUHE.
HccnenoBaHue BRIHYKIEHHBIX KOJICOAHHIA.
Hab6nronenue pezonanca.
Tema 5.2. | Ocnonoe conepxanue
BHCKTPOMaFHI/ITHBI

€ KoJse0aHus.

TeopeTnyeckoe o0yueHue

KogebareabHblii kKoHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC KOJICOAHHS B HICATLHOM
konebatenbHOM KOHType. @opmysia TomcoHa. CBsi3pb aMIUIMTYIBI 3apsiia KOHAEHCATOpa C

aMIUTUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.




3aKoH cOXpaHeHHUsI JHePIruHU B HAeAJIbHOM K0/1e0aTeJJbHOM KOHTYpe.

3aryxaomme 3JIEKTPOMATHUTHbIC KoOJe0aHUsi. BBIHYX/IEHHbIE 3JEKTPOMAarHUTHbBIC
KoJie0aHusl.

IlepemeHHblii TOK. MOIIHOCTL NMEPEMEHHOr0 TOKA. AMIUIMTYJAHOE M ACHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HANPSHKEHUS MPHU Pa3indHoi (GopMe 3aBUCHMOCTH IEPEMEHHOr0 TOKa OT
BPEMEHH.

CuHycouJanbHbII IEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCAaTOp U KaTyllKa HHIYKTUBHOCTU
B LIEMY CHHYCOWJIaJbHOTO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbubrii Tpanchopmatop. [Iponssonctso, nepegava u norpediaeHue
ANEKTPUYECKOU JHEPIUH.

DKOJIOTMYECKUE PHUCKU MpPU MPOU3BOJACTBE 3JIEKTposHepruu. KynbTypa ucCnonb30BaHUA

3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuueckue yCTpPOHMCTBA U TEXHOJOTMYECKUE IMPOLIECCHl: 3JIEKTPUUYECKUA 3BOHOK,

reHepaTop NEePEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

JdemoHcTpaumnu.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJ€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX JIEKTPOMArHUTHBIX KOJIeOaHHH.

Mozenb 21eKTpOMarHUTHOTO TeHEpaTopa.

BrinyxaeHHbIE CHHYCOUIaTbHbIE KOTeOaHusl.

Pesucrop, karymika MHIyKTUBHOCTH U KOHJIEHCATOpP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KATYIIKHM HHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Y CTpoiCTBO U IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mopenb TMHUN IEKTPOIIepEaadH.

Tema 5.3

Mexanuueckue u

QJICKTPOMArHUTHBIC

BOJIHEI.

OcHoBHOe conepxkaHue

Teopernueckoe o0yueHue

MexaHu4ecKkune BOJHbI, YCJI0BUS UX pacnpocTpaHeHus. [lonepeuynbie U Npoa0abHbIe
BoJIHbI. Ilepuon, ckopocTh pacnpocTpaHeHus M 1JMHA BOJHBI. CBOIICTBa MEXaHMUECKUX BOJIH:
OTpa)KeHHE, IPEeIOMIICHIE, HHTepPEepEHIINS U TUDPAKIIUAL.




3Byk. CkopocTth 3ByKa. 'poMmkocTh 3ByKka. BoicoTa Tona. TemOp 3ByKa.
IllymoBoe 3arpsizHeHHe OKPY:KaIolIed cpeabl.
DNEeKTPOMarHUTHBIE BOJHBL. Y CIIOBUS U3TYUYEHUS 3JICKTPOMArHUTHBIX BOJIH.

Bzaumuas opuenTaiusa BektopoB E, B,v B ajeKTpoMarHuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXE€HUE, MPETOMIICHHE, MOJIspU3aIus,

uHTephepeHus u qudpakims.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37IeKTpOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IpuHIunbI paguocBsa3u U TejdesuaeHus. Pagnonokanus.

DJIEeKTPOMAarHUTHOE 3arpsi3HeHne OKpY:Kalouei cpeabl.

TexHuuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHblE MHCTPYMEHTHI,
pamap, paaHONpPHEMHHK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-meus, ynbpTpasBykoBas
JMarHOCTHKA B TEXHUKE U MEJIULIMHE.

JdeMoHcTpanmm.

OO0pa3oBaHue 1 paclpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIeOaHHA.

Habmonenne otpaxkeHus U IpeaoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakii MEXaHUUECKUX BOJIH.

AKyCTHYECKHIl pe3oHaHC.

CBolicTBa yJIbTpa3ByKa U €ro MpUMEHEHHUE.

HabmioneHue cBsS3M T'POMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
KoJeOaHu.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJsipusanus, Tudpakuus, MHTepdepeHuus.

OOHapy:xeHue HH(PaKpacHOro M yIbTpa(uoIeTOBOro U3NyYeHUN

Ornrtuka

Tema 5.4

OcHoBHOE coaep:kaHue

Teoperuyeckoe o0yueHue

[IpsamonuHEtHOE pacpoCTpaHEHHWE CBETa B OJHOPOAHOM cpene. Jlyd cBera. ToueuyHsblit
HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHbI OTpakeHUsi cBera. llocTpoeHne M300paKeHUH B TIOCKOM




3epkane. Cepudeckue 3epkana.

[Ipenomnenune cBera. 3akoHBI NpeIOMIIEHUS cBeTa. AOCOJIOTHBIM IOKa3arenib
npenomiieHuss. OTHOCHUTENBHBIN MOKa3aTenb mnpesnomieHus. [loCTOSHCTBO 4acTOThI CBeTa M
COOTHOUIEHUE JJIMH BOJH MPU MEPEX0Je MOHOXPOMATHYECKOrO CBETA Uepe3 IpaHMIly pasnesa
JBYX ONTUYECKHUX CPEl.

Xon nyueit B nmpusme. ucnepeus csera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil oJIHOro BHYTPEHHETO OTPAKECHMUS.

CoOuparomiue M paccewBaromye JWH3bL. ToHKasg nuH3a. DOKycHOE paccTosiHHE U
OINTUYECKAasl CHJIa TOHKOW JIMH3BI. 3aBHCHUMOCTH (DOKYCHOTO PACCTOSIHUS TOHKOW C(epudecKoi
JIMH3BI OT €€ TE€OMETPUH U OTHOCUTEIIBHOTO ITOKA3ATENS IPEITOMIICHHUS.

®opMysa TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JTMH3OM.

Xox tyya, IpOUIEAIEro JUH3Y 0] TPOU3BOJIBHBIM YIJIOM K €€ IJJaBHOM ONTHYECKOM OCH.
[Toctpoenue n300pa>keHU TOYKU U OTpe3Ka MPSIMOI B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U
UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromias cnocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BomnoBas onrtuka. Wurtepdepenius cBeta. KorepeHTHblEe HWCTOYHHKU. Y CIIOBUS
Ha0JII0/IeHNsI MAKCUMYMOB U MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTUHE OT JBYX KOI€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Kjaccnyeckux MHTEP(PEPEHLINOHHBIX CXEM.

Hudpakuus cBeta. [udpakumoHHas pemeérka. YcioBue HaOMIOJIEHHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaJICHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

JdemoHcTpaumnu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npesioMiIeHus CBETa.

Habntoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBo1a.

HccenenoBanue xoaa CBETOBBIX ITy4YKOB Yepe3 INIOCKONAPAILIEIbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKOIIA.

Habmonenue naTepdepeHInm cBera.

Habmoienre 11BETOB TOHKUX TUIEHOK.

Hab6monenue qudpakuun cBera.




N3zydenune qudpakiinOHHON PEIIETKH.

Hab6mronenue audpakiinOHHOTO CIEKTpa.

HabGmronenue qucnepcuu cBeTa.

Hab6mronenue mossipusaiuu cBera.

[IpumMeHeHue MoSIPOUIOB U1 U3YUEHUS MEXaHUUYCCKUX HAIPSHKCHUI

JlabopaTopnasi padora Ne 12

W3mepenue mokasaresis IpeIoMIICHUS CTEKJIA.
HccnenoBanme 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS OT BEIIECTBA (HA MPUMEPE KHUIKUX
JIUH3).
N3mepenne GpOKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIUH3.
[Tonyuenne n300paXkeHus B CUCTEME M3 IJIOCKOTO 3epKajia U JIMH3HI.
[Tonyuenne n300paXKeHHs B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TEIECKOIMMUYECKUX CHCTEM.
Ha6monenue nudpakumuu, nHTepGEPSHIINH U TIOJSPU3AINH CBETA.
N3ydenwne moysipu3anuy CBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH JUAJIEKTpHKA. V3yueHue
UHTEP(EPEHITNH JIA3EPHOTO U3TYICHUS HA JIBYX IIEISIX.
Hab6mronenue nucniepcum.
HabGmronenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.
W3mepeHue IMHBI CBETOBOM BOJIHBI.
[Tomydenue ciekTpa U3My4eHUs: CBETOUO1a TIPU TOMOIIIH TU(PAKIIMOHHON PEIIETKH.

Teop.

67

JlabopaTopHbIie pabOTHI

23

Bcero

90




4. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI OBIIIEOBPA30OBATEJBHOI'O
YYEBHOTI'O IPEIMETA

4.1. Tpe6oBaHHMSI K MUHUMAJILHOMY MaTepUAJIbHO-TEXHHYECKOMY 00ecrnedeHHI0

Jlist peanu3anuu mporpaMMbl TUCITUTUTHHBI HIMEETCsl yUeOHbBINH KaOMHET (PU3UKH.

O6opynoBanue yueOHOro KabuHeTa!

Harnsimaeie mocoOust (KOMIUIEKTBI YYeOHBIX TaONUI], CTEHIOB, CXEM, IIAKaToB, IOPTPETOB
BBIIAIOIINXCS YICHBIX B (PU3UKOB U JIp.);

JlemoHCTpanroHHoe 000opyI0BaHue (0OIIEro Ha3HAUYCHUS K TeMAaTHYECKUE HAOOPHI);

HarJIsIHBIC TOCOOMS (KOMIUIEKTHI YYeOHBIX TaONmuI, IIakatel: «DU3WYecKue BEIUYUHBI U

(dyHIaMEeHTaIbHbIE KOHCTAaHTBDy, «MexayHaponHas cucrtema enuaun CHy», «llepuomudeckas

cucrema xummuueckux 3nemMeHToB .M. MenneneeBay, MOPTPETHl BELIAOIIUXCS YICHBIX — (DU3HKOB

1 aCTPOHOMOB);

KommuiekT naboparoproro o0opyaoBaHus 1Jist 1a00paTOPHOTO MPAKTUKYMa TI0 OTITHKE;

KomrmuiekT mabopaTopHOro 000pya0BaHus Uit 71a00paTOPHOTO MPAKTHKYMa 110 MEXaHHKCE;

KommutekT nmabGoparopHOro oOOpymoOBaHUS sl JTAOOPATOPHOTO MPAKTHKYMa IO MOJICKYJISPHOM
(bu3MKe U TEPMOJAMHAMUKHY;

KommuiexT naboparoproro o0opyaoBanus i 1a00paTOPHOro MPAKTUKyMa IO AJIEKTPUUYECTBY;

O6opynoBanue naboparopun u pabouux mMect JadbopaTopuun

- IUIaKTHYECKHUE MaTepuaibl (3alaHus Il KOHTPOJBHBIX pa0oT, IS Pa3HBIX BUIOB OICHOYHBIX
CpEJICTB, 3K3aMEHa U JIp.);

- TEXHUYECKUE CpelIcTBa 00ydeHUs (IIePCOHATBHBIA KOMITBIOTEP C JIMIICH3MOHHBIM MPOrPAMMHBIM
o0ecriedeHneM; MyJIbTUMEIMHHBINA TIPOCKTOP; HHTEPAKTHBHAS JOCKA, BHIXOJI B JIOKAIBHYIO CETh);

4.2. YueOHO-uHpOpPMaIIHOHHOE 00ecnieueHne 00ydeHu st

DJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE PeCypPChI:
MuHHCTEPCTBO HAYKH U BhIcIIero oopazoBanus Poccuiickoit @enepanuu (https://minobrnauki.gov.ru)
®enepanpublil mopran «Poccuiickoe oopazoanue» (http://www.edu.ru/);
Wndpopmannonnas  cucrema  «EanmHoe  oOkHO  jocTyma K 00pa3oBaTelbHBIM  pecypcam»
(http://window.edu.ru/);
Enunas komtekius unpoBbix obpasoBarenbHbix pecypcos (http://school-collection.edu.ru/);
®denepanpHbIi 1IEHTP UHPOpPMaAIIMOHHO-00pa3zoBaTenbHbIX pecypcoB (http:/fcior.edu.ru/);
O6pasoBarenbHbliil mopTan «Yueba» (http://www.ucheba.com/).

OcHOBHBIE HCTOYHUKH

1. ®dusuka (0a3zoBbli U yrmyOneHHbld ypoBeHb) 10-11 kmacc. Mskumes I'.5., Byxosue b.b.,
Yapyrun B.M./Ilox penakuueii [lapdentreBoit H.A. M3narensctBo «IIpocBenienuey; 2020

2. ®uzuka (yrayonennsiii yposenb) 10-11 kmace. Kabapaun O.®., I'mazyno A.T., Opnos B.A. u
np./ Iox penakuueii: [Tunckoro A.A., Kabapauna O.®. U3znatensctBo «IIpocemenue»; 2021

3. ®usuka (0a3oBbId U yryOneHHbId ypoBenb) 10-11 kmace. Iypeimea H.C., Baxeesckas H.E.,
Ucaes [I.A., Yapyrun B.M. UznarensctBo OO0 «[PODAY; 2022

4. ImutpueBa B.®. ®usnka ans npodeccuil v crnenuaibHOCTeN TEXHUUECKOTo Npoduiist: y4eOHUK
JUTst 00pa3oBaTeIbHBIX YUpexAeHUH cpel. mpod. oopazoanus. — M., 2020

5. Amutpuena B.®. @usuka 11 npodeccuii u cnenuanbHoCcTed TeXHUYecKoro npoduiis. COop- HUK
3aja4: yueO. mocobue /i 00pa30BaTeNbHBIX YUpPEKICHUN cpea. mpod. odbpasosanus. — M., 2018.

6. Ocenenuuk 10.C., Camoiinenko. ®uznka. MoaynbHslii kKype. YueOHoe ocodue s CI1O., 2018r.
7. Tpodumona T.U. PykoBoacTBoO Kk penieHuto 3aaad no ¢usuke 3-¢,2018 ron



JlonoTHUTEIbHBbIE HCTOYHUKH
1. ®usuka B TabIUIIAX YHUBEPCATHLHOE CIPABOYHOE TTOCOOME JJIs IKOJLHUKOB U a0UTYPHEHTOB.

UYepnoynan A. U. ®usuka 3a1a4u ¢ 0TBeTaMu U permieHusiMu. M. KHUKHBIN oM «Y HUBEPCUTET»
3. T.A. Tpodumora. CnpaBounuk 10 ¢usuke. YdeOHOe mocobue g 00Ieodpa3oBaTeIbHBIX
YUpEKICHUN HAYaJIBHOTO U CpeaHero npodeccruonansHoro oopasopanus. M. Akagemus, 2022r

N

4. ®usuka: Dunuknonenus. / [Tox pea. FO.B.IIpoxoposa. — M.: bonbimas Poccuiickas
sHumkionenus, 2020. — 944c.
5. Snuesckas O.B. ¢pusuka B Tabnunax u cxemax. — CI10.: M3parensckuii Jlom «JIutepa»,202021. — 96
c.50

HNuTepHeT-pecypceb:

DJIEKTPOHHBIC YPOKH U TECTHI.

®usnka 7 — 11 kiacc. UHTepakTUBHBIE JEKIIUU

http://fcior.edu..ru

http://ru.wikipedia.org

http://www.curator.ru
www. fcior. edu. ru (®enepanbHbIi EHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axkagemuk. CaoBapy U SHIUKIONEINN ).
www.booksgid.com (BooksGid. DnektpoHHast 6ubimoTexa).

www.globalteka.ru (I'mobGanreka. ['mobanpHas 6uOIMOTEKa HAYYHBIX PECYPCOB).
0. www.window.edu.ru (EquHOE OKHO H0OCTyIIa K 00pa30BaTEIBLHBIM pecypcam).
1. www. st-books.ru (JIyumnas yyeOnast nurepatypa).

12. www. school.edu.ru (Poccuiickuii oOpa3oBarenbHbIid moprai. JJocTymHOCTh, KauecTBO, dhdek-

TUBHOCTb).

13. www.ru/book (DnexTpoHHass OMOTUOTEIHASI CHCTEMA).

14. www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbie pecypcebl MHTepHeTa — Dusnka).

15. www. school-collection.edu.ru (Equnast kosuiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB).
16. https//fiz.1september.ru (yueOHO-MeTOqMUECKas razeTa « DU3MKaY).

17. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke).

18. www.nuclphys. sinp.msu.ru (SInepnas ¢usuka B UuTepuere).

19. www.college.ru/fizika (ITogroroka k EI'3).
20. www.kvant.mccme.ru (Hay4yHO-TIONYJISIPHBIN (pr3MKO-MaTeMaTHuecKuil xKypHai « KBaHT»).
21. www.yos. ru/natural-sciences/html (ectecTBeHHO-HAY4HBII KypHaI Tt Motoaexku «I1yTh B

HayKy»).

RRoOoo~NoO~wNE

4.3  Hcnoub3dyemble cOBpeMeHHble 00pa3oBaTe/lbHble TEXHOJOTMH B peaju3anuud padouei
nporpamMmMsbl 0011e00pa30BaTeJIbHOM JUCIUIIIMHBI

B peamuzanuu pabodeil mporpaMMbl Ha YUEOHBIX 3aHATHUAX WCIOIB3YIOTCSI COBPEMEHHBIS
o0pa3oBaTeNbHbIE TEXHOJIOTHH:

L4 I/IH(bOpMaI_[I/IOHHO-pEBBI/IBaIOH_II/IC TCXHOJIOTHUH, B TOM qHuCJIC I/IH(I)OpMaI_II/IOHHO-
KOMMYHHKAIIUOHHEIC,

L4 ACATCIIBHOCTHBIC TCXHOJIOTNH, BKIIIOYAOIUE PCHICHUC CUTYAIIMOHHBIX 3a1a4,

L4 JIMYHOCTHO-OPUCHTUPOBAHHLBIC TCXHOJIOTHUH, ITPECACTABIICHHBIC CaMOCTOSTEIbHON pa60T0ﬁ Ha

oTeperKaromeld OCHOBE, TMPOEKTHOW NESTENbHOCThIO, TPYIIOBOM pabOTOM, OCYIIECTBIEHHEM CaMoO- H
B3aMMOOIICHKH, pealu3alfeil IMpaBa BBIOOpAa YPOBHS CIOKHOCTH U crmoco0a BBHIMOTHEHHs 3a/laHuUM,
nmapTHepa B y4eOHOU JesATeTbHOCTH, HCTOYHUKA HH(POpPMAIINH;

o pPa3BUBAIONINE TEXHOJOTHUH, XapaKTEePU3YIOIMIMECS BKIIOUYCHHEM  OOyYaronuxcs B
npoOJeMHbIE JIEKIIMM W CEeMHUHAphl, Y4eOHBIC IUCKYCCHHU, NETOBBIE W POJIEBBIE HWIPHI, KOJJIEKTUBHYIO
MBICITUTENIBHYIO U YU4€OHO-UCCIEA0BATENbCKYIO I€ITEIbHOCTb.

[Tpu ucnonab30BaHUM JAHHBIX 00pa30BaTEIbHBIX TEXHOJOTUMN JOMYCKAETCsl COUYeTaHHEe OCHOBHBIX UX
BH/JIOB.

[Ipu  uHTeHCHMUKanuu  00IIe00pa30BaTENIbHON  MOATOTOBKM  NPUMEHSIETCS  TE€XHOJIOTHS
WHTEHCUBHOTO OOYYEHUs, KOTOpasi MPEIoiaraeT MepeHoC ¢ aKTUBHOCTU MPEIoIaBaTessi Ha aKTUBHOCTH
camMux oOyvaroumxcs, Y4€r oOUIeIUJaKTUYECKUX MPHUHILHUIIOB TMPUPOAOCOOOPAa3HOCTH, BO3PACTHBIX



0COOEHHOCTEH, JIMYHYI0 3aMHTEPECOBAHHOCTh M MOTHBAIMIO oOOyuarommxcs. JlaHHas TEeXHOJIOTHS
HalpaBj€Ha Ha JOCTHKCHHE 3aIUIAaHUPOBAHHBIX pE3YyJbTaTOB W BKIKOYAET HWHTEHCUBHBIE METOJBI,
aKTUBU3UPYIOIINE KOTHUTUBHBIE CIIOCOOHOCTH 00YYaIOIIMXCS.

ANTOpPUTM BHEJIPEHUS TEXHOJIOTUU UHTEHCUBHOI'O O0YYEHUS BKIIOYAET OILICHKY CPOPMUPOBAHHOCTU

TE€X WIA WHBIX KOMIIOHEHTOB Y CTYJACHTOB, aJalTaldi0 COACPKAHHUS JUCHUILUIMHBI K HOBBIM
00pa30BaTEIbHBIM YCIOBUSIM, KOHTPOJIb M OLIEHKY MOJyYCHHBIX PE3YJIbTATOB.

[lpu opraHu3alMyd TUCTAHIIMOHHOTO OOyYEHHS HCIOJb3YIOTCS IU(PPOBBIE HHCTPYMEHTHI
TEXHOJIOTUI TUCTAaHIIMOHHOTO 00yueHus: oOpazoBarenbHas mwiargopma Moodle, PowerPoint, anexTponnas
1o4Ta, BUACODUIHMBI.



5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITIPEAMETA

KoHTposib M oOLEHKAa pacKphIBAlOTCA YeEpe3 JAUCLUIUIMHAPHBIE pPE3YyJIbTaThl, YCBOEHHBIC 3HAaHHUS U
MpUOOpETEHHBIC CTYJCHTAMH yYMEHUS, HalpaBJeHHbIE HAa (OPMHUpPOBAHHE OOIMIMX M MPOQPECCHOHAIBHBIX
KOMIICTCHITUM.

OOyueHue TO TpEAMETY 3aBeplIacTcs MPOMEKYTOYHOW aTTecTanued B (opme 3K3aMeHa, BOIMPOCH K
KOTOPOMY pacCMaTpUBAalOTCS Ha 3aceJaHUM IUKJIOBOM KOMHUCCHM U YTBEPKIAIOTCS JUPEKTOPOM
TexHukyma.

@DOpMBI 1 METOBI MPOMEKYTOYHON ATTECTAIIMH M TEKYIIETO KOHTPOJIS M0 yUeOHOMY TPEIMETY JTOBOISTCS

J0 CBCACHHUA 06yqafomnxcs1 Ha IICPBOM 3aHATUH.

Obémas/npodeccuoHanbHa

Paszgen/Tema

Tun oeHoYHbIX

s1 KOMIIETEHIUA MepONnpHsITHSI
OK1 BsiOupaTh criocoOsI P2, Tema 2.1,2.2,2.3,2.4 YCcTHBIN onpoc
pelieHus 3aaa4y P3, Tema 3.1,3.2,3.3 TectupoBanue
npodecCHOHATbHON P4, Tema 4.1, 4.2,4.3,4.4,4.5 OpoHTaTBHBIN OIIPOC
JIeSITELHOCTH, P.5 Tema 5.1,5.2,5.3,54 PasnoypoBHeBbIE
MIPUMEHUTEIBHO K P.6 Tema 6.1 3aJaHusg
pa3IMYHBIM KOHTEKCTaM. P.7Tema 7.1,7.2,7.3

P.8 Tema 8.1

OK 2 OcymiecTBisiTh

P2, Tema2.1,2.2,2.3,2.4

KonTponbHbie paboTh

MMOHUCK, aHAJIU3 U P3, Tema 3.1,3.2,3.3 PasnoypoBHeBbIE
HMHTEPIPETAIUIO P4, Tema 4.1, 4.2,4.3,4.4,4.5 3aJlaHus
uHpopManuy, P.5 Tema 5.1,5.2,5.3,5.4 @poHTaNIBHBIN 0IIpOC
HEOOXOIMMOM 1Tt P.6 Tema 6.1

BBLIMTOJTHEHHS 33124 P.7Tema 7.1,7.2,7.3

npodeccuoHaNbHOM P.8 Tema 8.1

JIeITEIIbHOCTH.

OK 3 IInanupoBatrs u P1 Tema 1.1 Pa3HoypoBHEBEIE
peaTn30BbIBATh P.3 Tema 3.1,3.2, 3.3 3aJ]aHMs
COOCTBEHHOE P.4 Tema4.2,4.3,4.4,4.5 OpoHTAIBHBIN OIIPOC

npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHIMATEHCKYIO
NesITebHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS O
(¢buHaHCOBON TPaMOTHOCTH
B Pa3JIMYHBIX JKU3HEHHBIX
CUTYAIIHSIX;

OK 4 PabGotats B P2, Tema 2.1,2.2,2.3,2.4 JlaboparopHbie
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
B3aHMOJCHCTBOBATH C P.5 Tema 5.1,5.2,5.3,5.4 3aHATHS
KOJJIEraMHy, pykoBoacTtBoM, | P.6 Tema 6.1
KJIAEHTAMH. P.7Tema7.1,7.2,7.3

P.8 Tema 8.1
OK 5 OcymiecTBasiTh P1 Tema 1.1 JlabopaTtopHubie
YCTHYIO U TUCbMEHHYO P2, Tema2.1,2.2,2.3,2.4 paboThI
KOMMYHUKAIMIO Ha P3, Tema 3.1,3.2,3.3 [IpakTnueckue
rOCYJIAPCTBEHHOM SI3bIKE P4, Tema4.1,4.2,4.3,4.4,4.5 3aHATHUSA




Poccuiickoit ®enepanuu ¢
y4eTOM OCOOCHHOCTEH
COLIMATILHOTO U
KyJIbTYPHOT'O KOHTEKCTA;

P.5 Tema 5.1,5.2,5.3,54
P.6 Tema 6.1

P.7Tema 7.1,7.2,7.3
P.8 Tema 8.1

@pOHTAIBHBIN OIIPOC

OK 7 CopneiicTBOBaThH

P2, Tema2.1,2.2,2.3,2.4

VYerHbli onpoc

COXPAHEHUIO OKPY KaroIIen P3, Tema 3.1,3.2,3.3 TectupoBanue
CpeIbl, P4, Tema 4.1,4.2,4.3,4.4,4.5 JlaboparopHbie
pecypcocOepeKeHHUIO, P.5 Tema 5.1,5.2,5.3,5.4 paboThI
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 KoHTponbHbIE paOoThI
nH(pOpMaIMOHHBIC P2, Tema 2.1,2.2,2.3,2.4 Pa3noypoBHEBbIE
TEXHOJIOTHH B P3, Tema 3.1,3.2,3.3 3aJjaHus
npodecCHOHATbHON P4, Tema 4.1, 4.2,4.3,4.4,4.5 OpoHTaTBHBIN OIIPOC
JIESITENLHOCTH. P.5 Tema 5.1,5.2,5.3,54 JlaboparopHbie

P.6 Tema 6.1 paboThI

P.7 Tema7.1,7.2,7.3 [IpakTuueckue

P.8 Tema 8.1 3aHATUS
[IK 1.1. OcymecTBasTh P 1, Tema 1.1, JlaGopaTopHbie
po(hecCUOHATLHOE P.2 Tema2.1,2.2,2.3,2.4 paboThI
TOJIKOBaHUE HOPM P.3 Tema 3.1,3.2,3.3 [IpakTuueckue
MpaBa. P.4Tema4.1,4.2,4.3,4.4,4.5 3aHATHS

P.5 Tema 5.1,5.2,5.3,5.4

P.6 Tema 6.1

P.7Tema 7.1,7.2,7.3
I1K 1.2. IIpuMeHATH HOPMBI P1,Temal.l, JlaGopatopHsble
MpaBa Jis pelIeHHs 3a/1a4 B P2 Tema2.1,2.2,2.3,2.4 paboThI
npodeccuoHaNbHOM P.3 Tema 3.1,3.2,3.3 IIpakTnueckue
JeITEeIILHOCTH. P.4 Tema4.1,4.2,4.3,4.4,4.5 3aHATHS

P.5 Tema 5.1,5.2,5.3,5.4

P.6 Tema 6.1

P.7Tema 7.1,7.2,7.3
IIK 1.3. P1, Tema 1.1, JlaboparopHbie
Brnaners HaBbIKaMu P.2 Tema 2.1,2.2,2.3,2.4 paboThI
MOATOTOBKU KOPUANYECKHUX P.3 Tema 3.1,3.2,3.3 [IpakTnueckue
JIOKYMEHTOB, B TOM YHCIIE C P.4Tema4.1,4.24.3,444.5 3aHATUS

MCII0JIb30BaHUEM
MH(GOPMaIIMOHHBIX
TEXHOJIOTU.

P.5 Tema 5.1,5.2,5.3,54
P.6 Tema 6.1
P.7Tema 7.1,7.2,7.3
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