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1. ACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU TV CIUATLIAHBI
PU3UKA

1.1. Ob6saacTh NPpUMeEHEHHUs TPOTPAMMBI

PaGouas mporpamma pa3paboTaHa Ha OCHOBE NPUMEPHOH MpOrpamMMbl y4eOHOM
TUCIUTUINHBL «Du3uKa», pekoMeH10BaHHOW DeepallbHBIM rOCYAapCTBEHHBIM aBTOHOMHBIM
yupexaenuem «DenepanbHblii HHCTUTYT pa3BuTHs oOpazoBanus» (PI'AY «DUPOy») mns
peaM3anuu OCHOBHOW MpodeccHoHaNbHONH oOpa3zoBatenbHOi mporpamMbl CIIO Ha 0Oase
OCHOBHOTO 00IIIero 00pa3oBaHus C MOJTYYCHHEM CPEIHEro 00IIero 00pa3oBaHHUs.

Pabouas nporpamma yueOHOU JUCLUATIITUHBI SIBJISICTCSI YacCThIO
0011e00pa30BaTeILHOrO UKIIA MPOTPaMMbl MOJATOTOBKU CHEIHATUCTOB CPEIHEro 3BEHA I10
cnermanibHoctTrn CITO  13.02.11 Texnuyeckass »JKCIJyaTamuss ©H  00CJIYy:KHBaHHE
JJIEKTPUYECKOr0 M JIEKTPOMEXaHHUYeCKOro 000pyAoBaHus (10 0TPacasiM), BXOJSILIEH B
ykpynaeHnnyo rpynmny 13.00.00. D1eKkTpo u Ten03HepreTuka.

PaGouas mporpamma yueOHOW ITUCIMIUIMHBI MOXET OBITh HCIIOJIBb30BAHAIPYTHUMHU
00pa30BaTENbHBIMU  YUPEKACHUAMH MPOPECCHOHATBLHOTO 00pa3oBaHus, PEaTH3YIOUIMMHA
00pa3oBaTeNbHYIO MPOTpaMMy CPEIHEro 00IIero 00pa3oBaHHUs.

1.2. MecTO TUCHUILIUHBI B CTPYKTYpPe OCHOBHOM NpogeccnoHaIbHOIl 00pa3oBaTeIbHOM
NMPOrpaMMbl: TUCIUIUINHA BXOJUT B 00111€00pa30BaTEIbHbIN UK.

13. Heam wu 3agaum JUCUHUIIMHBI — TpPeOOBaHUSI K pe3yJabTaTaM OCBOEHHS
JUCIHHMILINHDI:

CO,[[ep)KaHI/IC IporpaMmabl «DU3nKa» HAIpaBJICHO HAa JOCTUIKCHUC CIICAYIOIINX meJIei:

®  OCBOEHHUE 3HaHUH 0 QyHJAAMEHTATBHBIX (PU3UUECKUX 3aKOHAX U MPHUHIIUIIAX, JIEKAITIX
B OCHOBE COBPEMEHHOM (U3NYECKON KapTHHBI MUPa; HanboJIee BaXKHBIX OTKPHITHUSIX B
obnactu (pU3WKK, OKa3aBIIMX OMNPEICIISIONICe BIUSHUE HA PA3BUTHE TEXHHUKH H
TEXHOJIOTHH; METOAaX HAYYHOT'O MO3HAHUS TPUPO/IBL;

® OBJaJACHUC YMCHUAMU IIPOBOAUTH Ha6J'IIOI[eHI/I$[, IUIAHUPOBATh W BBINIOJIHATH
SKCIICPUMCHTBI, BbBIIBUTATh TUIIOTE3bI U CTPOUTH MOJACIIH, IMPUMCHATH IMOJTYYCHHBIC
3HaHUS M0 PU3UKe 7151 O0BICHEHUS Pa3HOOOPa3HBIX (PU3UUECKUX SBICHUI U CBOICTB
BCIIICCTB, IMPAKTUYICCKH HUCITOJB30BAThH (1)I/ISI/I‘ICCKI/IG 3HaAHUA, OILICHUBAThH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OpMAITIH;

® Pa3BUTHC IIO3HABATCIIbHBIX HHTCPECOB, HHTCIIICKTYAJIbHBIX n TBOPYECCKUX
CIIOCOOHOCTEN B TIpollecce MpPHOOpETEeHUsT 3HAHUW W yMEHUH 1o (U3HKE C
UCIIONIb30BAaHUEM  PA3IMYHBIX  HCTOYHMKOB HMH(OpPMAIIMK U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

® BOCIUTaHUE YOESKIECHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 3aKOHOB MPHUPOJIBI,
UCTIONB30BAaHUsl  JIOCTIDKEHUH  (QU3MKM Ha Onaro  pa3BUTUS  UYEIOBEUYECKOM
[MUBUJIM3AIIMN; HEOOXOJUMOCTH COTPYAHHYECTBA B  MPOIECCE COBMECTHOTO
BBITIOJTHEHUST 3a/lady, YBAKUTENHHOTO OTHOIIEHUS K MHEHHIO OMNIMOHEHTa TMpH
O0OCYXJIEHUH TPOOJIEeM ECTeCTBEHHO - HAy4YHOTO COJEp)KaHHs; TOTOBHOCTH K
MOPATbHO-ITHUECKON OIIEHKE WCIOJIB30BaHUS HAyYHBIX JOCTH)KCHHI, YyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTy OKPYKAIOIIEH CPeIbl;
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UCIIOJIb30BaHUE INPUOOPETEHHBIX 3HAHUNM M YMEHMM U1 PELIEHUS INPAKTHUYECKUX
3a7jay IOBCEJAHEBHOM >KM3HM, OOecrmedeHus Oe30MacHOCTH COOCTBEHHOH KH3HH,
pallMOHAIBHOIO  NPUPOAOIIOJIB30BAHUA M OXPaHbl  OKPYXKAKOIIEH Cpeapl W
BO3MOYKHOCTb IIPUMEHEHHs 3HAaHUW IIpU PEIICHWM 3a]a4, BO3HUKAIOUIUX B
nocienyomei npopeccuoHalIbHON AEATEIbHOCTH.

OcBoenne COACpIKaHUA yqe6H0171 JUCHUITIIMHBI «Dusuka» obdecreunBaeT JOCTHIKCHHEC

CTYJICHTaMHU CIIEAYIONINX Pe3y/JIbTATOB:

JUYHOCHHBIX:

- YyBCTBO TOPJOCTH U YB@KEHHUS K MCTOPHH M JOCTHKCHHUSM OTCUECTBEHHOW (H3H-
4eCKOM HaykH; (pU3MUECKH rpaMOTHOE IMOBEJEHHE B NMPOPECCHOHATBHON NesATelNb-
HOCTH U OBITY NpHU OOpalleHuu ¢ IpubopaMu U yCTpOWCTBaMH;

- TOTOBHOCTh K NPOJOJDKCHHIO 00pa3oBaHWS M TOBBIIICHUS KBAJTU(PHUKAIMH B H3-
OpaHHOM Npo(ecCHOHANBHON JesITeNbHOCTH U OOBEKTUBHOE OCO3HaHME posid (u-
3U4YECKUX KOMIIETEHIIUI B 9TOM;

- YMEHME HCIIOJIb30BaTh JOCTUKEHUS COBPEMEHHOW (u3nueckol Hayku U (pu3nyde-
CKUX TEXHOJIOIMH JUIsl HOBBIMIEHUS] COOCTBEHHOIO MHTEUIEKTYalbHOTO Pa3BUTHS B
BBIOpPAaHHOM MTPO(PECCHOHATLHON IEATEIIEHOCTH;

- YMEHME CaMOCTOATENIbHO J00bIBaTh HOBBIE I ceOs (pu3nueckue 3HaHUS, UCTIOJNb-
3ysl JUIs 9TOTO IOCTYIHbIE HCTOYHUKH HH(OPMAILUH;

- yMEHHE BBICTPAauBATh KOHCTPYKTUBHBIE B3aUMOOTHOLIEHHUS B KOMAH/IE T10 PEIIECHUIO
00IIIMX 3a7a4;

- yYMEHHE YNPaBIATh CBOEH NIO3HABATEIBLHOM JAEATENBHOCTHIO, IIPOBOJUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOTO MHTEIICKTYaJIbHOTO PA3BUTHS;

mem anpeOM €éMmHublXx:

- UCHOJb30BAaHUE DPA3JINYHBIX BUIOB I1O3HABATEIBHOW NEATENIBHOCTH ISl PELICHMS
buznueckux 3ajad, IIPUMEHEHNE OCHOBHBIX METOJI0B MO3HAHU
(HaOMrOICHUS,0NIMCAHMSI, U3MEPEHHUs, SKCIEPUMEHTA) JUIsl U3YYEHHUS Pa3IuUHbIX
CTOPOH OKPY’KAIOLIEH TEUCTBUTEIBHOCTH;

- HCINOJb30BAaHUE OCHOBHBIX HMHTEJUIEKTYAIbHBIX OIEpalMii: MOCTAaHOBKH 3ajJauH,
(bopMynupOBaHUs TUIIOTE3, aHAIU3a U CHUHTE3a, CpaBHEHMs, OOOOIIEHMsS, cHUCTe-
MaTH3alliy, BBISBIECHUS MPUUYMHHO-CIIEACTBEHHBIX CBs3€H, MMOMCKA aHAJIoroB, Qop-
MYJUPOBAaHUS BBIBOJIOB JJII U3YYEHHUS PA3JIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB,
SBJICHUA M MPOLECCOB, C KOTOPHIMU BO3HMKAET HEOOXOJMMOCTb CTAJKUBAThCS B
npodeccuoHanbHOM chepe;

- yMEHHE T'€HEepPHUpOBaTh WJAEU U OINpeNeNiTh CPeACTBAa, HEOOXOAMMBIE Il UX pea-
JU3alNH;

- YMEHHUE HCIIOJIb30BAaTh PA3IUYHbIE WCTOYHUKU JUISl TMOJIydeHUs (PU3NYECKOW HH-
¢dbopmanuu, OIEHUBATH €€ JOCTOBEPHOCTb;

- yYMEHHUE aHAJIM3UPOBATh U MPEICTABIATh HHPOPMALIUIO B Pa3IMYHBIX BUIAX;

- yMeHHue MyOJMYHO MPECTaBIATh Pe3yJIbTaTbl COOCTBEHHOI'O HCCIIEAOBAHUS, BECTH
JTUCKYCCHM, JOCTYITHO M TapMOHHYHO codYeTas cojepkaHue M (popmbl HpeacTaB-
nsieMoi nHpopMaInu;

npeomemmvix:

- C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ O poJin U MECTC (I)I/I3I/IKI/I B COBpeMCHHOI\/'I Ha-
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YYHOU KapTHHE MHpA; MOHMMaHHe (U3NYECKOH CYINIHOCTH HalmonaeMbix Bo Bce-
JIEHHOM sBICHMH, poiau (GU3MKK B (POPMUPOBAHMM KPYrozopa M (hyHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pELIEHMsI IPAaKTUYECKUX 3a/1ay;

- BJI3JICHUE OCHOBONOJATalOIUMHU (PU3UYECKUMHU TOHATUAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaMM U TEOPUSMH; YBEPEHHOE HCIOJIb30BAHUE (PU3UYECKON TEPMUHOJIOTHH U
CUMBOJIUKH;

- BJI3/ICHUE OCHOBHBIMM METOJaMM HAay4yHOI'O MO3HAHMA, UCIOJIb3yEeMBbIMU B (DU3HKE:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;

- yMeHus o0pabaTbIBaTh pe3yJbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTb MEXIY
(GU3NYECKUMU BETMUUHAMU, OOBSICHATh MOJTY4YE€HHBIE PE3YJIbTAThl U JIEJIaTh BbIBO/IBI,

- c(hopMUPOBAHHOCTH YMEHUS pelIaTh (PU3UUECKUE 33/1a4H;

- C(OPMUPOBAHHOCTb YMEHMSI NPHUMEHSATH IOJyYEHHbIE 3HAHHUS JUIsI OOBSCHEHUS
yCIOBUH MPOTEeKaHUs (PU3NYECKUX SIBICHUH B IpUpoJe, MpodhecCHOHAIBHOI cdepe U
JUISI IPUHSATHS IPAKTUYECKUX PEILIEHUHN B IOBCETHEBHOM KU3HU;

- c(hopMUPOBAaHHOCTb COOCTBEHHOM MO3MLIUMHU MO OTHOLIEHHIO K (u3ndeckoil uupop-
MalliHy, I0JIy4aeMOl U3 Pa3HbIX UCTOYHUKOB.

B pesynbrare ocBoeHus AUCUUIUIHHBL «PU3KKa» 00yUYaIOLIUICS T0JKEH YMETh:

®  UCNOJNb30BaTh JOCTHXKEHHS COBPEMEHHOH (Qu3nueckod Hayku U (U3NYECKUX
TEXHOJIOTUH ISl TOBBILIEHUS COOCTBEHHOIO WHTEJUIEKTYaJbHOIO pPAa3BUTHUSA B
BBIOpPaHHOM MTPO(PECCHOHATLHON IEATEIIEHOCTH;

®  CaMOCTOATENIbHO J00bIBaTh HOBBIE Ui ce0sl (U3MYECKHE 3HAHUS, HCIOJb3YS IS
3TOrO JIOCTYIHbIE HCTOYHUKH HH(POpPMAIINH;

® BBICTPaUBAaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHHUS B KOMAaHJE 10 PELIECHUIO OOLIMX
3a/1ay;

® YOPAaBIATH CBOEH MO3HABATEIBHOW JEATEIBHOCTBIO, MPOBOAUTH CAMOOLEHKY YPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOT'O Pa3BUTHUS;

® CNOJNBb30BaTh pa3IMyHble BUAbl I03HABATEIBHOM JESITENBHOCTH JJISi PpEIICHUS
¢u3nyeckux 3ajady, MPUMEHSATb OCHOBHBIE METOAbl IO3HaHUsS (HaOJroAeHus,
ONMCAHUSA, W3MEpPEHUs, OHKCIHEPUMEHTa) /I HU3Y4YEHHUs pPA3IMYHBIX CTOPOH
OKPYKarolleH TeUCTBUTENBHOCTH;

® CNOJNIb30BaTh OCHOBHBIE HMHTEJUIEKTyaJbHbIE ONEpaluu: IIOCTaHOBKAa  3ajady,
dbopMyIupoOBaHHE TUIOTE3, aHaIW3a W CHHTE3a, CpaBHEHUs, O0O0OOIIEHUs,
CUCTEMATH3allM, BBIABIATE INPUYMHHO-CIECJCTBEHHBIE CBSI3U, IIOMCK aHAJIOIOB,
(bopMyIUpOBaTh BBIBOJABI JJII W3YUYEHHS Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
SBJICHUA W TIPOLIECCOB, C KOTOPHIMU BO3HHMKAE€T HEOOXOIMMOCTh CTAJKHBATHCA B
npodeccuoHanbHOM chepe;

® TEHEpPHUPOBATH UJIEU U ONpPENENATh CPEACTBA, HEOOXOIUMBIE [T UX peaTu3alii;

® UCMOJb30BATh PA3IUYHBIE HCTOYHHUKM Ui TOJIy4eHUs (GuU3ndeckoil uHbopMmaiuu,
OLICHMBATh €€ JOCTOBEPHOCTD;

® aHaJIM3UPOBAThH U MPEJCTABIATH MH(OPMALIMIO B Pa3IMUHbIX BUAX;

e yOJUYHO MPEACTABIATH PE3YJIbTaThl COOCTBEHHOI'O UCCIIEI0BAaHUS, BECTU JUCKYCCHUH,
JOCTYITHO W TapMOHMYHO codYeTas cojepkaHhue | (QOpMbI IpeAcTaBiIsieMOi
uHpOpMaInH;

® BJAJETh OCHOBOMNOJAralmUMU (U3MUYECKUMH TOHSATUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPUSMH; YBEPEHHO HCMOJIb30BATh (DU3UYECKYI0 TEPMUHOJOTHIO U
CUMBOJIUKY;
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BJIQJICTh OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHWS, HCIOJIB3YEeMBIMU B (HU3HKE:
HaOJI0JICHUEM, OTTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

oOpabatreiBaTh pe3yiabTaThl H3MEPEHMH, OOHApYKHUBAThb 3aBUCUMOCTb MEXKIY
bu3nyeCKUMU BEeIMUYNHAMU, OOBSICHATD MOJIYYEHHBIE PE3yJIbTaThl U I€TIaTh BHIBObL;
pemath GU3NYECKUe 3aa49u;

MPUMEHSTh MOJyYeHHbIC 3HAHUS IJI1 OOBSICHEHUS YCIOBUM MpOTeKaHUs (PU3MUECKUX
ABIICHUN B mpupoze, mpodeccHoHanbHOU cdepe W ISl NPUHATUS MPAKTHUYECKUX
pELIECHHI B TIOBCEIHEBHOM KU3HU.

B PE3YIBTATEC OCBOCHUA TUCHUILIIMHBL «DPusnka» O6y‘lﬂIOH.IHfIC§[ JOJIXKCH 3HATb:

OCHOBHBIE METOJIbI MMO3HAHUS (HAOIIOIECHUS, ONUCAHUS, U3MEPEHHS, IKCIIEPUMEHTA)
JUTSL U3YYECHUS PA3IMYHBIX CTOPOH OKPYKAIOIICH 1eMCTBUTEIBHOCTH;

OCHOBHBIE HHTEJICKTyallbHbIE OIEpaliy; IOCTaHOBKAa 3aaad, (OpMYyJIUPOBAHHE
TUIOTE3, aHAIM3a U CHHTE3a, CPaBHEHUS, 0000IICHUS, CUCTEMATHU3AlIHH;

pa3TUYHbBIC HCTOYHHUKH JUTS TOTydeHHsI pr3ndeckol HHPOPMAIIHH;
OCHOBOTIOJIararomue GU3NIECKUe OHATHS, 3aKOHOMEPHOCTH, 3aKOHBI U TEOPHH;
CMBICJI TIOHATHH: (QU3NYECKOe SIBJICHHE, THUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICICTBHE, AJIEKTPOMArHUTHOE TOJie, BOJHA, (DOTOH, aTroM, aTOMHOE SAPO,
MOHU3UPYIOLIEE U3ITyYeHUE, IUIAHETA, 3Be3/a, ['anakTuka, BeeneHHas, TepMOsIepHbINA
CUHTE3;

CMBICT (UBMYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, Cuia, UMITyJbc, paboTa,
MEXaHWYEeCKass SHEPTUsi, BHYTPEHHSsI dHEPrus, aOCOIIOTHAs TEMIIepaTypa, CPEIHSs
KMHETHYECKasi SHEpPrusl 4YacTULl BEUIECTBA, KOJMYECTBO TEIUIOTHI, 3JI€MEHTapHbIN
ANEKTPUYECKUI 3apsT;

CMBICT (DM3MUECKUX 3aKOHOB: KJIACCHUYECKOM MEXaHWKH, BCEMHUPHOTO TSATOTEHHUS,
COXpPAHEHHUsI HHEPTUM, HUMIYJIbCAa W DJIIEKTPUUECKOro 3apsia, TEPMOIUHAMUKH,
AIIEKTPOMAarHUTHOW MHAYKIMH, (oTOdhDEKTa.

1.4. Koan4yecTBO 4aCOB HA OCBOEHHE nporpaMmbl TUCHUIIJIMHBI:

MaKCUMaJIbHOU yueOHOU Harpy3ku oOyuatomierocs 128 gacos, B ToM uucie:

00s13aTeNbHON ayUTOPHOM yueOHOM HAarpy3KH oOydatomierocs 85 4acos;
caMoCTOsITeNIbHON paboThl oOyuarorerocs 43 yaca.
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AVNCUMNIINHBI M3meHeHue
YcnosHoe obo3Haverne: PN OY[.09 13.02.11 Ne1 3K3. KOHTPONbHbIW

2. CTPYKTYPA U COAEP KAHUE YUEFHOM JUCIHUATILIAHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI U BH/IbI Y4e0HOI padoThI

Bup yueOHoii padoTbl

O0beM yacoB

MakcumanbHas yyeOHas Harpys3ka (Bcero) 128
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 85
B TOM YHCIIE:
nabopaToOpHBIC 3aHATHUS 21
MPAKTHYECKHUE 3aHATUS 22
KOHTPOJIbHBIE pabOThI
CamocrosiTesibHas paboTa o0yuyawuierocs (Bcero) 43
B TOM YHCIIE:
BBIIIOJIHEHUE JIOMamiHed paboTel: paboTa ¢ KOHCHIEKTaMHu, Yy4eOHOU 23
auTepatypoil (mo maparpadam, TiaaBaM, Y4eOHBIM IOCOOUSIM, YKa3aHHBIM
npernojaBaTeyieM), IOATOTOBKAa K JaOOpaTOPHBIM, MNPAKTUYECKUM u
KOHTPOJIbHBIM paboTam)
MMOATOTOBKA HOKJIAJ0B, COOOIIEHNH 10 TEMaM 20
Wroroas arrectaius B popme: IK3aMeHa
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MunuctepcTBo 0OpasoBaHus Tynbckoin obnactu

«[10HCKO! NONUTEXHUYECKUIA KONNeqK»

HanmeHoBaHuWe fokymeHTa: Pabovas nporpamMma yuebHoi | Pedakyus Ne 1 Nuet 9 u3 23
AVNCUMNIIUHBI U3meHeHue
YenosHoe o6o3HaueHve: PN 0Y[.09 13.02.11 Ne1 3K3. KOHTPONbHBINA

2.2. TemaTuuyecKMii IVIAH U COAEPKAHME YUeOHON JUCUMILIMHBI: PU3nKa

HanmeHnoBanmii
pa3iesioB U TeM

Conep:xaHue y4eOHOT0 MaTepHaJia, JIAGOPATOPHbIE H MPAKTHYECKHE PAadOThI, CAMOCTOSATEIbHAS padoTa
odyuaommuxcs

0O0nem
4acoB

YpoBenn
0CBOEHHS

1

2

4

BBeaenue

Copneprxanue yueOHOTO MaTepraa

Omznka-pyHraMeHTanbHas Hayka o pupoje. EcTecTBeHHO-HAYYHBINH METO TO3HAHMA. DKCIIEPUMEHT U Teoprsi. Ousrdeckas
BermmanHa. Dm3ndeckre 3akoHBL. [loHATHE 0 QU3MYecKoil KapTHHE MUpa. 3HaYeHHE (U3UKH MPH OCBOCHHH IPOQeccHii 1
crnermaiasHocter CITO.

Paznean |.
MexaHuka

21

Tema 1.1.
Kunemarnka

Cozepxanne yueGHOTO MaTepUaa

1 OTHOCHUTENBHOCTh MEXaHWIECKOTO IBIKCHMSA. CHCTEMBI OTCUETA.
" | MemoncTpanun: 3aBHCHMOCTD TPAEKTOPUH OT BHIOOpPA CHCTEMBI OTCUETA.

XapaKTepUCTHUKU MEXaHUYECKOT'0 IBI)KCHUS: IEPEMEIICHUE, CKOPOCTh, YCKOPSHHE. BUbl NIBUXKECHNUS
2. | (paBHOMEpHOE, PABHOYCKOPEHHOC) U UX rpa)uuecKoe OMHCaHUE.
JemoHcTpanmuu: Bujibl MEXaHUUECKOTO JIBHIKCHHUSL.

IIpakTHyeckue 3aHATHSA

1. | Pacuer nepemerieHusi, CKOpPOCTH, yCKOPEHHUS TeJla IPH PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBHKEHHUH.

2. | I'paduueckoe onucanue paBHOMEPHOTO ¥ PABHOYCKOPEHHOTO JIBHIKEHHIA.

CamocTosiTeJibHasi padoTa o0y4arouuxcs

BrmosHenne nomarisen paboTs! 1o Teme: «KuHeMaTHKay.

CocraBienue cooOIIEeHUH, TOKIa0B, pedepaToB MO OTAEIHHBIM TEMaM.

IMoaroToBKa K MPaKTUIECKUM 3aHATHSM.

I/I3y‘-IeHI/Ie OHOUKJIOTICTUYCCKUX U JIMTCPATYPHBIX CIIPABOYHBIX HCTOYHUKOB, pa60Ta C nepnounquKoﬁ II€4YaThIO.

Tema 1.2. 3akoHbBI
Mmexannkn HoloToHa

Conepxanue yueOHOro Marepuaia

Bsaumonetictsue Ten. [IpyHIUN Cynepno3uuy CUIL

1
Jdemoncrpauun: CiloxXeHHue Cuil.

3akonsl quHAMHUKN HeloTOHA.
2. | JdemoHcTpanuu: 3aBUCHMOCTb YCKOPEHUS TeJa OT €ro Macchl U CUIIbI, IEHCTBYIOIIEH Ha Teno. PaBeHCTBO U
MIPOTHBOIOJIOHOCTD HATIPABICHUS CHJI IEHCTBUS M IPOTHBOACHCTBHSL.

3. | CuJibl B IpUpOJE: YIPYTrOCTh, TPEHUE, CHIIA TSDKECTH.
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MunuctepcTBo 0OpasoBaHus Tynbckoin obnactu

«[10HCKO! NONUTEXHUYECKUIA KONNeqK»

HanmeHoBaHuWe fokymeHTa: Pabovas nporpamMma yuebHoi | Pedakyus Ne 1 Nuer 10 u3 23
AVNCUMNIIUHBI U3meHeHue
YenosHoe o6o3HaueHve: PN 0Y[.09 13.02.11 Ne1 3K3. KOHTPONbHBINA

JemMoHcTpanuu: 3aBUCHMOCTD CHIIBI YIIPYTOCTH OT Aedopmartui. CHIbl TpeHUS.

4. | 3aKOH BCEMHPHOTO TATOTCHHS.
5 Bec. HesecomocTs.
' demoncrpanuu: Hesecomocts
JlaGopaTopHbIe paGoThl
1. | V3y4eHue nBrkeHUs Tena IO OKPY>KHOCTH MOJT ACHCTBHEM CHJI YIPYTOCTH U TSXKECTH.
2. | HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS OT Beca Tena
IIpakTuyeckue 3aHATHSA
1. | Pemenue 3aa4 c npUMEHEHHEM 3aKOHOB IMHaMHKH HproToHa.
2. | Peurenue 3a1a4 Ha HAXOXKIECHNUE CUJIBI TPEHUSL, CUIIBI YIIPYTOCTH, CHIIBI TATOTECHHSL.

CamocrosiTesibHasi padoTa o0ydaommxcst

Brmmonaenune ,HOMaLHHeﬁ pa6OTBI 10 TeMaM: ((BSaHMOZ[efICTBPIe TCII. HpI/IHL[I/IH CYNEepro3nunuu Cui. 3aKOHBI JUHAMHUKH
Hsrotona. Cunsl B npupoae: ynpyrocrtb, TpEHHUE, CUJIa TAKCCTU. 3aKkoH BCEMUPHOT'O TATOTCHHA. Bec. HerecomocThy.

CocraBieHue COOOIICHHIA, TOKIA0B, pe)epaToB MO OTACIILHBIM TEMaM.
[ToaroroBka K 1a0OPaTOPHBIM, IPAKTHYECKUM paboTaMm.

Tema 1.3.

Conepxanue yueOHOro Marepuaia

3aKoHBI COXpaHeHHUS B 1.

MEXaHHUKe

3aKoH COXpaHEHHU UMITYJIbCa U pEaKTUBHOE IBUKCHUE.
JdeMoncTpanum: PeakTuBHOE ABMKEHHUE.

3aKoH coOXpaHEHHS MEXaHUUECKON YHEPTHUH.
Jdemoncrpauun: [lepexos MOTeHIIMATLHON SHEPTUU B KWHETHUECKYIO U 00OpaTHO.

3.

PaboTta 1 MOIIHOCTE.

JlaGopaTropHbie padoThI

1.

HSy‘ICHI/IG 3aKOHa COXpaHCHUA MEXaHHYCCKON OHCPI'UH.

2.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA UMITYJIbCA

3.

CpaBHeHure paboTHI CHIIbI C I3MEHEHHEM KHHETHYECKOH SHEPTUH Tena

HpaK’Tl/I‘leCKl/le 3aHATUA

1

Pemenue 3a71a4 ¢ IPUMEHCHNUEM 3aKOHOB COXPAaHCHUSA B MEXaHUKE.

2.

Pemenne 3a7a4 Ha HaXOXXICHUC pa6OTI)I 1 MOIITHOCTH.

CamocrosiTe1bHasi padoTa 00y4aloHXCH

BermonHenue nomantaei paboThl 1o TeMaM: «3aKOH COXPaHEHHs UMITYJIbCa ¥ PEaKTHBHOE JIBIKCHHE. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTUN».
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CocraBnenue COOOIIEHHH, TOKIaN0B, peepaToB M0 OTAEIBHBIM TEMaM.
IToaroToBka k 1a00pPaTOPHBIM, IPAKTHYECKUM padoTam.

Pazpgen II. 20
MouJiekyasipHas Gpu3uKa.
TepmoauHamMmuKka
Tema 2.1. Conepxanue yueOHOro MaTepuaa 6

OCHOBBI MOJIEKYJIAAPHO-
KHHETUYECKOi Teopuu.
HNneanbHblii ra3
TepMoauHaMuKa

1

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJSIPHO-KMHETHYECKOM Teopuu. Macca U pa3Mepbl MOJEKYlT M aTOMOB.

Bbpoynosckoe apwkerue. Juddy3ust. CUibl 1 3HEPTUS MEKMOJICKYIISIPHOTO B3aUMOICHCTBUS.

Crpoenue Ta3000pa3HBIX, JKUAKAX U TBEPABIX Tell. MaeanbHslii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KHUHETHYECKOH Teopuu Ta3oB. Temneparypa u ee n3Mepenne. AOCOIIOTHas TeMIeparypa Kak
Mepa cpeJHei KHHETHIECKON SHEPTUH YaCTHII.

JemoncTpanun: J[BrxeHne OpoyHOBCKuX dactull. Juddysus.

CKOpPOCTH ABWKEHHS MOJIEKYJI U UX U3MepeHHe. | a30BbIe 3aKOHBI. YpaBHEHUE COCTOSHUS UACAIBHOTO rasa.
JemoHcTpauun: M3MeHeHre 1aBiieHHs ra3a ¢ HI3MEHEHHEM TeMIIEpaTyphbl IPH OCTOSIHHOM 00beMe.

Hemonctpanuu: M3otepMuueckuii 1 n1300apHBINA TPOIECCHI.

XapaKTCpI/ICTI/IKa KHUJIKOTO COCTOAHUA BEIICCTBA. HOBGpXHOCTHOé HaTsDKeHne. CMayuBaHUE. KaHI/IHHﬂpHHC
SIBJICHUA. I/IcnapeHI/Ie U KOHACHCAIHU. HaCBIH.[CHHBIfI 1 HCHACBIIICHHBIC MTAPHI. AOCOII0THAS ¥ OTHOCUTEIbHAS
BJIAXKHOCTH BO3/1yXa. Kumenune. 3aBucuMOCTh TCMIICPATYPhI KUIICHUSA OT JaBJICHUS.

I[eMOHCTpaL[I/II/II HCI/IXpOMGTp 1 TUTPOMETP. SBnenus TOBECPXHOCTHOI'O HATS’KCHUA U CMaYHBaHUs.

XapakTepucTHKa TBEPJIOTO COCTOSHUS BemecTBa. Kpucrammmdaeckue n amopdusie Tena. Jedopmanus ten.
3akoH ['yka. MexaHudeckue CBOWCTBa TBEPIBIX Tel. TemnnoBoe pacumpeHne TBEpAbIX Tl U KHUIKOCTEH.
IInaBneHne U KpUCTAIUIU3ALHS.

HemoHctpanun: Kpucraminueckue BenecTsa.
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«[JoOHCKOW NONUTEXHUYECKUIA KONNeoK»
HanmeHoBaHuWe fokymeHTa: Pabovas nporpamMma yuebHoi | Pedakyus Ne 1 Nvet 12 u3 23
AVNCUMNIIUHBI U3meHeHue
YenosHoe o6o3HaueHve: PN 0Y[.09 13.02.11 Ne1 3K3. KOHTPONbHBINA
7. BHyTpeHHSIH OHCPIrud CUCTEMbI U ra3a. Pa6ora u reruiora. TelmioeMKOCTb. Yaem,ﬂas{ TCIINIOEMKOCTb HepBoe

HayaJjo TepMOJIUHAMUKH. AZMabaTHbIH npolecc. Bropoe Hadano TepMOANHAMUKH.
JemoncTpanun: Vi3sMeHeHre BHyTpeHHEH SHEPT U TEJl IIPH COBEPLICHUH PabOTEHI.

8. | HeoOparumocTtsb TemyioBbIX mporeccoB. TeruioBble IBUraTteny U oxpana okpyxaromied cpeabl. KITJ[ TemmoBsix
JBUTaTENEn.
JdemoncTpaumuu: Mozenu TeIIOBBIX ABUTATENEH.
JlaGopaTropHbIe paGoThI 4
1. | OmriTHas npoBepka 3akoHa [ 'eit-JIroccaxa.
2. | M3mepeHue BIaXXHOCTH BO3IyXa.
3. | M3mepeHre NOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH
IIpakTHyeckue 3aHATHS 4
1. | Pacder abGcommOTHO# TeMIiepaTyphl
2. | Pacder naBnenus, o0beMa, TEMIIEPATYPhI, MOJISIPHOI MAcChI.
3. | Pacuer KIIJI TeroBbIxX qBUTaTENICH
CamocrosTenbHast paboTa 00ydJaronuxcs 2
Brimonsenue noMarniseid paboTsl o TeMe: «OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON TEOpUn».
CocraBjieHHEe COOOIICHHH, TOKIIAA0B, peepaToB IO OTACIHHBIM TEMaM.
IMoaroroska kx 1abOpaTOPHEIM, MPAKTUYECKHM M KOHTPOJIBHOI padoTe.
M3yueHne sHIMKIIONEANIECKIX U JIUTEPATYPHBIX CIIPAaBOYHBIX HCTOYHUKOB, paboTa ¢ MepHOINIECKO MeYaThio.
Paspen III. 32
DJIeKTPOAUHAMHUKA
Tema 3.1. Duexrpuueckoe | Coxepkanue yueOHOro MaTepuana 1
noJie 1. | B3aumopeicTBHE 3apsSHKEHHBIX TEJ. DIEKTPUICSCKHUM 3apsil.
Jdemoncrpanun: B3anmonelicTBre 3apsiKEHHBIX TEN.
2. | 3aKoH COXpaHEeHHs! HIIEKTPUUECKOT0 3apsiia.
3. | 3akon Kynona.
4. | Dnexrpuueckoe none. HanpspkeHHOCTS o1s1. [TpuHImMN cynepriosuimu nosei. Paborta cuit 31eKTpocTaTHyeckoro moss.
INoteHuman. Pa3HOCT MOTEHIMANOB. OKBUIOTCHIMAIbHBIE MOBEPXHOCTU. CBS3b MEXAY HANpPsHKEHHOCTBIO U
Pa3HOCTBIO MOTEHLIHANIOB.
5. | IlpoBOOHMKN W AWANEKTPUKH B 3JeKTpuueckoM mone. [lomapusamms mnextpukoB. Konpencaropel. CoenvHeHHE

KOHJICHCATOPOB B OaTapero. JHeprust 3apsHKEHHOTO KOHZIEHCATOpa. DHEPTHS AIEKTPHUYECKOTO OIS,
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AVNCUMNIIUHBI U3meHeHue
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| JemoHcTpanuu: IIpoBOAHUKY B 37I€KTPUIECKOM T0JIe. JAMAIEKTPUKH B 3JIEKTPUIECKOM TI0JIE.

IIpakTuyeckune 3aHATHSA

1. | Pacuer HanpsDKEHHOCTH M Pa3HOCTH MOTEHINATIOB JJIEKTPHIECKOTO TTOJIS.

2. Pacuer DJICKTPOEMKOCTHU KOHJICHCATOPOB.

CamocrosiTe1bHast padoTa 00y4Yaronuxcst

BsImosHe e ToMaIHei paboThI 1o TeMe: « MEKTPUIECKOE TIONE.

CocraBjieHHE COOOIICHHH, TOKIAN0B, peepaToB MO OTJACIBHBIM TEMaM.

HOZ[FOTOBKa K MPAKTUYCCKUM 3aHATUAM.

M3yueHne sHIMKIIONEANYECKUX U JIUTEPAaTyPHBIX CIIPAaBOYHBIX HCTOYHUKOB, paboTa ¢ MEpHOINIECKOH MeyaThio.

Tema 3.2.
3aKOHBI NOCTOSTHHOI'O
TOKA

ConeprxaHue yaeOHOTO MaTepHuania

1. | HocrostHEeIi 3nmekTprdeckui Tok. Crila TOKa, IUIOTHOCTh TOKA, HANPSDKEHHE, JIEKTPUUECKOE COMPOTHBIICHHE.
3aBUCUMOCTb CONPOTUBICHMS OT MaTepyana, JAJIWHHBI W IUIOMAAM TIONEPEYHOrO CEYEHUs. 3aBUCHMOCTb
COIIPOTUBJICHUS OT TEMIIEPATYPBL.

2. | DnekTpomBmKyIlas cuiia UCTOYHHMKA ToKa. 3akoHel Oma. CoemuHeHHe MPOBOMHUKOB. COCTMHECHHE MCTOYHHUKOB B
Oatapero.

3. | TemmoBoe AeiicTBUE MEKTPUIECKOTO TOKA. 3akoH [Ixoyis — JIeniia. Pabota 1 MOIITHOCTB 3IEKTPUYECKOTO TOKA.

Jdemoncrpaumu: TemioBoe JeHCTBUE 3JEKTPUUECKOTO TOKA.

JlaGopaTopHblie padoThI

1. | I/IBY‘IGHI/IG MOCJICA0BATCIIBHOT'O U NAPAJIJICIIBHOT'O COCIMHCHUA TPOBOJHUKOB.

Hpamnqecmle 3aHATHUSA

1. Pacuer COIMPOTHUBJICHUSA, JJIMHHBI, CCUCHUS ITIPOBOJHUKOB.

2. Pacuer O6H.IGFO COIPOTHUBJICHUS ITPU MapaJUICIIbHOM U CMEIIAHHOM COCIMHCHNH ITPOBOJHHUKOB.

CamocrosiTesibHAsi padoTa 00y4arOUIUXCH

BrmosHeHIE MOMarHeH paboTsI 1o Teme: «[I0CTOSHHBIN TEKTPUISCKAN TOKY.

CocraBjieHHEe COOOIICHHH, TOKIIANA0B, peepaToB O OTACIHHBIM TEMaM.

[ToxroToBka K 1a00paTOPHBIM, IPAKTHYECKUM paboTam.

W3ydeHune SHIMKIONEINYECKUX U IUTEPATYPHBIX CIIPABOYHBIX HCTOYHUKOB, pa0d0Ta ¢ TIEPUOIMYCCKON TIeYaThIO.

Tema 3.3.
DJIeKTPUUYECKHU TOK B
Pa3IUYHBIX Cpeaax

Copnepxanne ydeOHOTO MaTepuaia

1. | TomympoBomHHKH.

2. | CoOcTBeHHas! 1 PUMECHAS! TIPOBOIMMOCTH TIOTYTIPOBOIHHUKOB.

JemoncTrpanuu: CoGcTBeHHAs ¥ IPUMECHAS IPOBOAUMOCTH ITOITYTIPOBOJHUKOB.
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3. [lomynpoBOJHUKOBBIM IO/,
Jdemoncrpaumu: [1omynpoBoJHUKOBBIN AUOA.

4. | ToxympoBOJHHUKOBEIC IPHOOPEIL.
Jdemoncrpauun: Tpansucrop.

JlabopaTopHbIe paGoThI

1. | VI3yuenne nosyrnpoBOAHUKOBBIX IPHOOPOB.

CamocrosiTesibHast padoTa 00y4arOUIUXC

BeImosHe e foMarHei paboThI 1o TeMe: « IIMEKTPHIECKHH TOK B PasIHIHBIX CPeaaxy.
CocraBjieHHE COOOIICHHH, TOKIIAN0B, peepaToB IO OTACIHHBIM TEMaM.
W3ydvenre SHIMKIONEANIECCKUX U JINTEPATYPHBIX CIIPABOYHBIX HCTOUYHHKOB, paboTa ¢ MeproIuIecKOl MedaThio.

Tema 3.4.
Mar=urTHoe 1moJie

Coneprxanne yaeOHOTO MaTepHuaa

1. B3aumopeiictBue TOkOB. MarnutHoe none. BekTop MHAYKIMM MAarHUTHOrO moiis. JleHCTBUE MAarHUTHOIO IOJIA Ha
IIPOBOJIHUK C TOKOM.
Jdemoncrpauuu: OnbiT Opcrena. BzanmoaelcTBre TPOBOJTHUKOB C TOKAMH.

2. Cuma Ammepa. 3akoH Amrmepa. Pabota 1Mo MEpeMEICHHIO MPOBOJHMKA ¢ TOKOM B MAarHUTHOM mojie. [IpuHIum
neiictBust snextpoasuraress. Cuna Jloperiia. Y ckopuTeny 3apssKeHHBIX YaCTHIL.
JlemMoHcTpanuu: DIEKTPOIBUTATENb. DICKTPOUIMEPHUTENBHBIE TPUOOPHI.

JlaGopaTopHblie padoThI

1. | Ha0Omronenne aeiicTBUS MATrHUTHOT'O TTOJIS Ha TOK.

Hpamnqecmle 3aHATHUSA

1. | Penrenue 3aa4 Ha HaxoXAeHUE CIIbI AMriepa, cuiibl JlopeHra.

CamocrosiTesibHAsi padoTa 00y4arOUIUXCH

Bemonaenne gomaniHeit paboTsl 1o Teme: «MarauTHOE ToJIe.

CocraBjieHHEe COOOIICHHH, TOKIIAT0B, peepaToB IO OTACIbHBIM TEMaM.

IToxroToBka K 1a00paTOPHBIM, IPAKTHYECKUM paboTam.

W3yueHne SHIMKIONEANYECKUX U JIUTEPATypPHBIX CIIPABOYHBIX HCTOYHUKOB, paboTa ¢ MepHOIMYECKOH eyaTsio.

Tema 3.5.
DJIEeKTPOMATrHUTHASA
UHAYKIHUS.

Conepxanue ydeOHOTO MaTepuaia

1. | SIBneHue >NeKTPOMAarHUTHON MHAYKINN. BuxpeBoe anextprdeckoe mose. [Ipasmio Jlenma. 3akoH 37€KTpOMAarHUTHOM

HMHIYKIWH.
JeMoHcTpanuu: DIeKTpOMarHuTHAS MHIYKIIHS.

2. | CamouHmyKis. DHEPrysi MArHUTHOTO MOJISL.
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| Hdemoncrpamuu: Ombiter Qapanes

JlaGopaTropHbIe padoThI 1
1. | V3yueHwue sBICHUS 37€KTPOMATHATHOW HHITYKIHH.
2. | Uzyuenue npaswia Jlenna.
IMpakTnyeckue 3aHATUHS 2
1. | Pemrenue 3amay Ha HAXOXKICHNE AMEKTPOMArHUTHONW HHEAYKIHH, D/1C HHIYKINHN, SHEPTUN MarHUTHOTO TIOJIS TOKA.
CamocrosiTesibHast padoTa 00y4arOUIUXCcs 6
Bemonaenne goManiHeit paboTsl 1Mo TeMe: «NeKTPOMarHUTHAS HHIYKINS.
CocraBjieHHE COOOIICHHH, TOKIIAN0B, peepaToB IO OTACIHHBIM TEMaM.
[ToaroToBka K 1a00pPaTOPHBIM, MPAKTHYCCKUM paboTam.
W3yueHne SHINKIONEANIECKUX U IUTEPATypPHBIX CIIPABOYHBIX HCTOYHUKOB, paboTa ¢ IIePHOIMYECKOM MeYaTsio.
Paznea IV. 18
KoJie0anusi ¥ BOIHBI
Tema 4.1. Conepxanue 2
Mexanudeckue 1. | KonebarensHoe npxeHre. CBOOOIHBIE M BBIHY)KICHHbIE MEXaHHMYECKHe KoyieOaHus. [IpeBpalieHue 3HEpruu Ipu
KOJ1e0aHus KOJIeOATEIIFHOM JIBIKCHHM.
U BOJIHBI 2. | Tlonepeunsle 1 MPOAOIBHBIC BOJIHBL. XapaKTepuCTUKH BOJIHBL. MHTephepenims BosH. [TorsTHE 0 AudpaKiiy BOIH.
JemoncTpanun: OOpa3oBaHUE U paclpoOCTPaHEHUE BOJIH.
3. | 3ByKOBbIE BOJIHBI. YIIBTPa3ByK H €0 HCIIOJIb30BAaHUE B ME/UIIMHE.
JemoncTpanunu: Yacrora kosieOaHUN M BBICOTA TOHA 3BYKa.
IMpakrnyeckue 3aHATUHS 1
1 | Pacuer ckopocTy ¥ JUTHBI BOJTHBI.
JlaGopaTropHbie paGoThI 1
1. | V3yuenue koneOaTeNbHBIX ABMKEHUH.
2. | M3yueHue 3ByKOBBIX BOJIH.
CamocrosiTesibHAsi padoTa 00y4arOUIUXCSA 2
Brmosnnenne }IOMaHIHCI\/’I pa6OTI)I 1o TeMaM: «MeXaHNUeCKHe KOJICOAaHUs M BOJIHBD).
CocTtaByieHre COOOIIEHUH, TOKIA0B, pedepaToB Mo OTAeIbHBIM TeMaM.[IoAr0TOBKa K MPAKTUIECKUM 3aHSITHSIM.
Tema 4.2. Copneprxanue yaeOHOr0 MaTepHuaia 2
DJIeKTPOMArHUTHBIE 1 CBoOoziHbIE M BBIHY)XKIEHHBIE 3JIeKTpOMarHuTHbIe KoneOaHus. KoneGarenbHbli koHTyp. IlpeBparienue sHeprun B
KoJIe0aHust KoJie0aTenbHOM KOHTYpe. [ apMoHMYeckue KoieOaHus. 3aTyXarolue MJIeKTPOMarHUTHbIE KoeOaHusI.




FocyaapcTBeHHOE NpodheccmoHanbHoe obpasoBaTenbHoe yupexaeHue TynbCKoi obnacTu

MunuctepcTBo 0OpasoBaHus Tynbckoin obnactu

«[JoOHCKOW NONUTEXHUYECKUIA KONNeoK»

HanmeHoBaHuWe fokymeHTa: Pabovas nporpamMma yuebHoi | Pedakyus Ne 1 TNvet 16 u3 23
AVNCUMNIIUHBI U3meHeHue
YenosHoe o6o3HaueHve: PN 0Y[.09 13.02.11 Ne1 3K3. KOHTPONbHBINA
2. | Ilepemennsiii Tok. ['eHepaTop HeE3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KojicOaHmid. ['eHepaTop mepeMEHHOTO TOKa.

EMKOCTHOE W MHIYKTHBHOE COIPOTHBIICHHE IEPEMEHHOTo ToKa. 3akoH OMa IUIi Lieln HepeMeHHoro Toka. Pabora u
MOIIHOCTB [IEPEMEHHOTO TOKA.
JemoncTpanuu: CBOOOJHBIE AIIEKTPOMArHIUTHEIE KOJICOAHTIS.

Tpchq)opMaTopLI. Toku BBICOKOM 4aCTOTHI. HonyquHe, nepeaayda, pacripeiCICHUC SJICKTPOIHCPI U

JIaoo

paTopHbIe padoThI

1

OrnpeiernieHrne YCKOPEHHsE CBOOOTHOTO MaICHHS ITPY MOMOIIM MasSTHHKA

2.

AKTI/IBHOC, HHAYKTUBHOC U EMKOCTHOC COIIPOTHUBJICHUC B LICTIU IICPEMCHHOI'O TOKA.

[pakruyeckue padoTbl

1

Pacuer AKTUBHOI'O, MTHAYKTUBHOI'O, EMKOCTHOI'O COTIPOTHUBJICHUSA B LCTIAX IIEPEMEHHOI'O TOKA.

2.

Pacuer xoaddurnmenta tpanchopmaImy, yruciia BUTKOB B 0OMOTKAX.

CamocrosiTesibHAst padoTa 00y4aroUIuXcs

BeimnonHenue nomainsei paboTel MO TeMaM: «OJIEKTPOMAarHUTHbIE KojieOaHus» «['eHepaTtopbl TOKa M TOKH BBICOKOW
4acTOTHI».
CocraBnenne cooOmeHuii mo Teme «Pe30HaHC B MOCIEI0BATENBHO [IETIH IEPEMEHHOTO TOKay.

Tema 4.3.

Cozepxanue yueGHOrO MaTeprana

JJIeKTPOMarHUTHbIE 1

BOJIHBI

DNeKTpOMarHuTHOE MoJje. DJIEKTPOMAarHUTHEIE BOJIHBI. CKOpPOCTh 3JEKTPOMArHMUTHBIX BOJH. BuOparop I'epua.
OTKpHITHIN KOJIeOaTenbHBIN KOHTYp. M300peTenne paano A.C.ITonoBbM.
JemoncTpanun: M3nyyeHne n npuem 3JI€KTPOMArHUTHBIX BOJIH.

[onsarue o pagnocs3u. [IpuMeHeHNE 3TEKTPOMAarHUTHBIX BOJIH
Jdemoncrpanum: Pagnocszb.

IIpakTyeckue padoThI

1

Pemenne 3aa4 Ha 3JICKTPOMAaruuTHBIC KoJieOaHus.

2.

Pemenne 3amaq mo teme: KojebaTeNbHBINH KOHTYP

CamocrosiTesibHAast padoTa 00y4arOUIUXCs

BeimosHeHIE [OMAaIHEH paboTHI 1Mo TeMe: «JIEKTPOMArHUTHBIC BOJTHBI.
CocraBiieHre COOOIIEHHH, TOKIA0B MO TeMe «DJIEKTPOMATHUTHBIE BOJTHBDY.

Pa3nen V.
OnrTuka

12

Tema 5.1.

Copepxanne yaeOHOTO MaTepHraa

IIpupona ceera 1.

CaBerT Kak QJICKTpOMAarHvuTHas BOJIHA. CKOpOCTI) pacnpocCcTpaHCHUsd CBCTA.
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BosHoBbIe cBolicTBa cBeTa | 2. | 3aKOHBI OTPAXCHUS M TpeloMiIeHHWs cBera. [lomHoe orpaxeHwe. JImH3bl. ['Ma3 kak onTHdeckas cHcTeMa.
OnTryecKue mpuoOOpPHI.
JleMoHcTpanuu: 3aKOHBI OTPA)XKEHHS U IIPETOMIICHUS CBETA.
3. | ducnepcus csera. MHTepdepenuus cBera. KorepeHTHOCTH cBeTOBBIX Jyueil. Komba Hetotona. Ilpumenenne
uHTEepdHEpeHINH.
Jemoncrpanun: Murepdepennus cera.
4. | Hudpaxums cBera. [udpakiuonnas peurerka. [lonspuzamnus nonepeunsix BosH. [lonsipusanus ceerta.
Hdemoncrpamuu: J{udpakuus ceera.
5. | PaznuuHbIC BUIBI 3J€KTPOMArHUTHBIX N3TydeHHUH. VX CBOICTBA M MPaKTHYECKUE IPUMEHCHUS.
Jemoncrpanuu: ITonydenue cnekTpa ¢ HOMOIIBIO IPU3MBIL.
JlaGopaTropHbIe paGoThI 2
1. | V3yuenue n300paxkeHUd B TOHKOM JIMH3E.
2. | U3sydenue untepdepeHIny CBeTa.
3. | W3mepeHue THHBI CBETOBOM BOJIHBIL.
4. | OtpaxxeHHE 1 IPETOMIICHHE CBETA.
IIpakTHyeckne 3aHATHS 2
1. | M3mepenue noka3aress MPeIOMIICHHUS CTEKJIA.
2. | OnpeneneHre ONTUYECKO CUITBI M (JOKYCHOTO PACCTOSIHHS COOMPATOLIEH JIMH3bI
CamocTosiTe1bHast padoTa 00y4YaroLuxcs 4
BermmonHeHe nomarHelt padoTsl o paszaery: Onruka. Tewsr : [Tonspounsl. [IBoitHoe tydenpenomienue. [lorsatue o
roJorpapum.
CocraBjieHHe COOOIICHHH, TOKIIATA0B, peepaToB IO OTACIbHBIM TEMaM.
[ToxroToBka K 1a00paTOPHBIM, IPAKTHUECKUM paboTam.
W3yueHne SHINKIONEANIECKNX U JIUTEPATypHBIX CIIPABOYHBIX HCTOYHUKOB, paboTa ¢ MePHOIMUYECKOH evyaTsio.
Paszgen VI. 24
DJIeMeHThI KBAHTOBOM
pusuxn
Tema 6.1. Coneprxanne 3
CBeTOBbIe KBAaHTHI 1. KBanroBast runoresa I1nanka.

2.

®oTo3¢h ekt 1 ero 3aKOHHL.
Jdemoncrpammun: ®otoaddexr.
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3. | ®@oronsl. KBanTel cBeta. YpaBHeHHe (hoTodhdeKTa.

4. | Tunsl GOTOIIEMEHTOB.

IIpakTuyeckune 3aHATHS

1. | Pacuer OHEPruu rnopuyuu CBETA, JJIMHLI BOJIHLIL.

JlabopaTtopHas padora

1. I DoTo3(dEeKT 1 ero 3aKOHEIL.

CamocrosiTesibHast padoTa 00y4arOUIUXCcs

BsImosHeHwe gomariHeit paboThl 1o TeMe: «CBETOBBIE KBAHTHI ».

CocraBjieHHE COOOIICHHH, TOKIIAN0B, peepaToB IO OTACIHHBIM TEMaM.

HOZ[FOTOBKa K MPAKTUYCCKUM 3aHATUAM.

W3yveHne SHIMKIONEANICCKUX U JINTEPATYPHBIX CIIPABOYHBIX HCTOYHHKOB, paboTa ¢ MepHOIHIECKON MeYaThio.

Tema 6.2.
AToMHas ¢pu3nka

Cozepxanue yueGHOTO MaTepuana

1 PasBuTHC B3MIISAIOB Ha CTPOCHHE BelecTBa. SnepHas Mozens atoma. Ombitel D.Pesepdopaa. Mosens atoma Boopoia
o H.bopy.

2. Iormnomenue u ucIyckaHue cBeta aroMoM. KBaHTOBEIE TeHepaTopsbl

3. KBantoBanue snepruu.

4. [IpuHumn aelcTBUS U UCIOB30BAHUE J1a3epa.
Hdemoncrpaumu: M3nydenue nasepa.

JlaGopaTopHblie padoThI

1 | N3yueHue HenpepbIBHBIX U JIMHEWYATHIX CIEKTPOB

CamocrosiTesibHAast padoTa 00y4arOUIUXCS

BeinonHenue goMarniteii paboTel 1o Teme: «AToMHas pusnkay.

CocraBjieHHEe COOOIICHHH, TOKIIATA0B, peepaToB IO OTACIHHBIM TEMaM.

HO}IFOTOBKa K MPAKTUYCCKHUM 3aHATUAM.

W3yueHune SHIUKIONEANIECKUX U JIUTEPATYPHBIX CIIPABOYHBIX HCTOYHHUKOB, paboTa ¢ ePHOANYECKOMN MeYaThio.

Tema 6.3.
®Du3znka aTOMHOI0 siApa

Conepxanne ydeOHOTO MaTepHuaia

1. | Crpoenue atomHorO sipa. SlaepHsie critbl. JleekT Macchl, SHEPrHs CBS3H.

2. | PamuoakTHBHOCTh. 3aKOH PaAMOAKTHBHOTO pacmaza. CriocoObl HAOIIONCHHS M PErMCTPALK 3apSDKCHHBIX YaCTHIL.
SInepHble peakuu.

3. | Henenue siaep ypana. LlenHas simepHast peakiwst. SInepHsiii peaktop.

4, HOJ’Iy‘IeHI/IG PaanOAaKTUBHBIX HU30TOIIOB, UX MPHUMCEHCHUC. P ATMOAKTUBHBIC M3ITYUYCHUA U UX BO3,H€I71CTBI/I€ Ha >KUBBIC
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OpraHNU3MBL. DIIEMEHTapHBIE YaCTHIIBI
JemoncTpanuu: CIeTINK HOHU3UPYIOMINX H3ITydCHHH.

JlaGopatopHbie padoThI

1 | W3ydeHne METOI0B PETUCTPalK PaIIOAKTUBHBIX U3ITy4eHUH.

CamocrosiTe1bHast padoTa 00y4Yaronuxcs

Bemonsenne goManiseit paboTsl 1o teme: «®@usnka aToMHOTO sapay, Dddext BaBunosa-Uepenkosa.
CocraBneHne COOOIICHUIL, TOKIIAIOB MO OT/AEIBHBIM TEMaM.

[ToaroroBka K MpakTUYECKUM 3aHATHSIM.

M3yueHne sHIMKIIONEANYECKUX U JIUTEPAaTyPHBIX CIIPAaBOYHBIX HCTOYHUKOB, paboTa ¢ MEpHOINIECKOH MeyaThio.

Bceero:128

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHMS y4eOHOr0 MaTepHralia UCIOIb3YIOTCS ClIeAyole 0003HAUECHUS:

1. — o3HakoMUTENbHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE IEATEIBHOCTH IO 00pa3Ily, HHCTPYKIIUH WJIH MTOJI PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (IIJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHUE ACATEIIbHOCTH, pellieHUe TPOOJIEMHBIX 3ajiau.
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3. VCJIOBUSI PEAJIM3ALIAM PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATePUAJTIBLHO-TEXHUYECKOMY 00ecnedyeHu o

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMUYKS y4eOHOTO KabuHeTa (PU3HKH.
O6opynoBanue yueOHOT0o KabMHeTA:

— TI0CaJJ0YHBIC MECTA 110 KOJIMYECTBY 00 YyJAIOIINXCS,

— pabodee MECTO MpernoaaBaTes,

— KOMIUIEKT 3aKOHOIATEJIbHBIX U HOPMATUBHBIX JIOKYMEHTOB,
— KOMIUIEKT y4eOHO-METOINYECKOM TOKYMEHTAIUH,

— IEMOHCTPALIMOHHBIN CTOJI,

— y4eOHO-HarJIsIHbIE TOCOOUS IO SKOJIOTHH,

TexHuueckue cpeacTBa o6yquI/m:

— KOMITBIOTEP C JIUIIEH3MOHHBIM ITPOrPaMMHBIM 00eCIIeYeHUEM, UMEIOIIIM
BBIXOJ] B c€Th MIHTEpHET;

— MyJIbTUMEINA IPOEKTOD;

— [IPUHTED;

— IIporpaMMHOE 00eCTIIeUCHHE.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
ITepeyenn y4eOHbIX n3aaHuil, UHTEpHET-peCcypcoB, JONOJTHHUTEILHOH JIUTEPATYypPbl
OcCHOBHBIC HCTOYHHKH:

1. Msaxumes I'. f., byxoBueB b.b., Corckuii H.H. ®wusmka: yuebnuxk pans 10 ki
o0mIeo0pa3oBar. yUpexJAeHUH ¢ TMPHIOKEHHEM Ha JJIEKTPOHHOM HOCHTENe: 0a30BbIA |
npodmibHbIA ypoBHU — M.: [IpocBemenue, 2012.

2. Msakumes I'. 4., byxoueB b.b.,, Corckuit H.H. ®wusmka: yueObnmk mis 11k
o0mieo0pa3oBar. yupexAeHUH ¢ TMPHJIOKEHHEM Ha 3JEKTPOHHOM HOCHUTeNe: 0a30BbIH U
npodmibHbINA ypoBHU — M.: [IpocBemenue, 2012.

3. PomvkeBuu A. II. COopuuk 3amau no ¢usuke ans 10-11 kmaccoB, mocobue s
00mieo0pa3oBaTeIbHBIX YUeOHBIX 3aBeneHuii.-M.: [Ipoda. 2013.

I[OHOJIHI/ITEJILHLIG HCTOYHUKH:

1. ®wusuka. 10 xmacc: yuel.11sg001meo0pa3oBaT. yUpeKJACHHN W K. C YIUIYOJI. HU3ydeHHUEM
¢uzuku: npodui. yposens/ [O. @. Kabapaun, B.A. Opnos, 3. E. DBeHunk u ap.; mox pe.
A. A. Ilunckoro, O.®. Kabapnuna; Poc. akan. mayk, Poc. Axan. oOpa3oBaHus, U31-BO
ITpocsemenue -M.: IIpocsemenue, 2009.

2. Kabapgua O.®., OpnoB B.A. DkcnepuMmeHTanbHble 3amanus 1o ¢musmke. 9 -11 kiacc;
yueOHoe mocodue [t 001eodpazoBaTeNbHbIX yupexaeHuit. — M.: [Ipocsemenue, 2001.

3. Kabapmuna O. ©. ®uznka: CripaBoyHble MaTepuanbl. Y4eOHoe mocodre s yJamuxcs. - M.:
ITpocsemenue, 2001.
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HNuTepHeT-pecypcenl:

1.

H~own

No o

®denepanbHblii  LEHTP HWH(POPMAIIMOHHO-00pa30BaTENbHBIX PecypcoB- [DIeKTpOHHBIH
pecype]/URLwww. fcior.edu.ru

IToxroroska k EI'D - [Dnexrponnsiii pecypc]/URLwww.college.ru /fizika

Axaznemuk. CnoBapu ¥ SHIUKJIONEIMH- [ DIeKTpoHHbIH pecypc]/URLwww. booksgid.com.
I'moGanreka. I'moGanbHast  OMONMOTEKAa  HAYYHBIX  pEeCypcoB -  [DIIEKTpOHHBII
pecypc]/URLwww. globalteka.ru

Snepuas ¢usuka B Mareprere - [Dnexrponnsiii pecype]/URLwww. nuclphys.sinp.msu.ru
Jlyumast yaeOHas nureparypa - [Dnekrponnsiii pecype]/URLwww. st-books.ru

Poccuiickuit  oOpazoBaTenbHbld  moOpTan. JlocTymHOCTh, KadecTBO, A(PPEKTHUBHOCTH -
[DnexTponnsiit pecypc]/URLwww. school.edu.ru

O6pazoBatenbHbIe pecypcsl WNurepnera - dusuka - [OnexTpoHHbII

pecypc]/URLwww.aleng.ru


http://www.aleng.ru/
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3K3. KOHTPONbHbIW

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOU

TACIHATITAHBI

KOHTpOJ’[L N OLHECHKAPC3YJIbTATOB OCBOCHHA AUCHHUIIIMHBI OCYIICCTBIIACTCA IMPCIIOAaBaTCICM B
mponecce NpoBCACHUA IIPAKTHYCCKUX SaHHTHﬁ, CaMOCTOATCIIbHBIX pa60T, a TaKXXE BBIITOJITHCHHUA
O6yanOIHHMHCH HHAUWBHUAYAJIbHBIX 3a;[aHm”1.

OcBoeHue copep:xaHusl Y4eOHOW TUCHUIIMHBI «DU3NKA)

od0ecneunBaeT AOCTMIKEHUE CTYICHTAMHU CJICAYIOUIUX PE3yJ/IbTaToB

®opMBbI U METOABI
KOHTPOJISA M OLEHKH
pe3y1bTaToB
o0yuyeHust

Juunocmnuvix:

YyBCTBO TOPAOCTM M YBaXEHUS K HCTOPUU U JIOCTHIKEHUSIM
OTEYECTBEHHOM (U3UYECKOW HayKw; (PU3MUECKH TIpaMOTHOE
HOBEJCHUE B MPO(ECCHOHAIBHOW JESATEIbHOCTH M OBITY IpH
oOpareHuu ¢ mpudopamMu U yCTPOUCTBaMU;

TFOTOBHOCTb K MPOAOJDKEHHIO 00pa3oBaHUS M IOBBIIICHUS
KBaJM(pUKALUK B U30paHHOM MpodeccuoHaNbHONW eSTeNTbHOCTH U
00BEKTHBHOE OCO3HAHUE POJH (PU3MUECKUX KOMIIETECHIINN B 3TOM;
YMEHHUE MCII0JIb30BaTh JOCTHM)KEHUS COBPEMEHHOW (hU3NYEeCcKO
HayKd U (PU3MYECKUX TEXHOJOIMH Ul MOBBILIEHUS COOCTBEHHOIO
MHTEJJIEKTYaJIbHOTO Pa3BUTHUSI B BBIOPAHHON NpoQeccHOoHaNbHON
JESATEIILHOCTH;

YMEHHE CaMOCTOSITEJIBHO JOOBIBaTH HOBBIE Ui ceOsi (pU3MUecKue
3HaHMS, UCHONB3Ysl U1 OTOrO  JOCTYNHBIE  HCTOYHUKH
uH(pOopMaLnu;

YMEHHME BBICTpAaUBaThb KOHCTPYKTHUBHBIE B3aMMOOTHOLICHMS B
KOMaH/Ie 110 pelIeHNI0 00X 3ajay;

YMEHUE YIPaBIATb CBOEW II03HABATEIBHOW JE€ATEIbHOCTBIO,
POBOAUTH CaMOOIICHKY YpOBHS COOCTBEHHOTO
VHTEIJIEKTYaJIbHOTO Pa3BUTHS;

YcTHbIN onpoc
OreHka BBIMOJTHEHUS
MPAKTUYECKUX U
1abopaTOPHBIX padoT
OneHka BBIMOTHEHUS
CaMOCTOATEIIbHOMN
paboThI

Memanpeomemnwix:

HCIIOJIb30BAHUE PA3JIMYHBIX BHU/I0B IMO3HABaTCIIbHOM JACATCIIBHOCTH
AJId pCIICHUA (1)H3H‘ICCKI/IX 3aaa4, IpUMCHCHHUEC OCHOBHBIX METO/I0B
IIO3HAHUsA (Ha6JHOI[eHI/ISI, OIMrCaHusl, HU3MCPCHUA, BKCHepI/IMeHTa)

JUTS N3y4YEHUs pa3INYHBIX CTOPOH OKpY’KaroIen
JIEHCTBUTEIILHOCTH;

WCIIOJIb30BAHUE  OCHOBHBIX  WHTEJUIEKTYAJIbHBIX  ONEPALMiL:
MIOCTAaHOBKU 3aJaud, (QOpPMYJIUpPOBAHUS THUIOTE3, AaHaIM3a U

CHHTE3a, CpaBHEHHMs, OOOOIIEHHs, CHCTEMaTU3alluH, BbISBICHUE
MPUYNHHO-CJIEICTBEHHBIX CBSI3EH, IIOUCKA aHAJIOT OB,
(dopMynupoBaHUE BBIBOJIOB ISl M3YYEHHUS PA3IUYHBIX CTOPOH
buznyeckux OOBEKTOB, SBJIEHUI M TMPOLECCOB, C KOTOPHIMHU
BO3HMKAET HEOOXOJWMOCTh CTaJKUBATbcd B NPOQecCHOHATbHOMN

chepe;

VYerHbll onpoc
OreHKa BBIMOTHEHUS
MPAKTUYCCKUX U
mabopaTOPHBIX padoT
OreHKa BBIMOTHEHUS
CaMOCTOATEIIbHOM
paboThI
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- yMEHHE TCHEpHpOBaTh HACH H  OIpENeisaTh  CpPEJNCTBa,
HEOOXOIMMBIC JIJISl HX peallu3alui;

- yYMCHHE HCIIONB30BaTh PA3JIUYHbIC HMCTOYHUKH JUISl TOJYYCHHUS
busnueckoit nHpOpMaIKH, OIICHUBATH €€ TJOCTOBEPHOCTb;

- yMEHHE aHAIM3HPOBATh M NPEACTABIATh HWHPOPMALUIO B
pa3INYHBIX BUAX;

- yMEHHE TMYOJUYHO TMPEACTaBIATh pPE3yabTaThl COOCTBEHHOTO
WCCIICIOBAHMsSI, BECTH JWCKYCCHUU, TOCTYMIHO M TapMOHUYHO
coyeras coJiepkanue u (HOpMbI peCTaBIsIeMON HH(pOpMaIu;

Ilpeomemmnoix:

- c(hOPMHUPOBAHHOCTh MPEACTABICHUNA O POJIM M MecTe (GHU3MKH B | Y CTHBIH OIPOC
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa; moHuManue (usnueckoii | OLEHKA BBHIIOIHEHUS
CYIIHOCTH HaOmroiaeMbIX BO BeeneHnHoi siBineHull, ponu GU3UKU B | IPAKTHYCCKUX U
(GopMHpOBaHUK Kpyrozopa M (PYHKIHMOHAIBHOW IPaMOTHOCTH | JJAOOPAaTOPHBIX pabOT
YeJIOBEKa IS PEIICHUS IIPAKTUYCCKUX 3a/1ay; OneHka BBINOIHEHUS

- BJaJECHME OCHOBOINOJATAOMUMHU  (DU3MYECKUMH  IOHATHSAMH, | CAMOCTOSTEIBHOM
3aKOHOMCPHOCTSIMH, 3aKOHAMH W TCOPHSAMH,  YBEPECHHOC paboTel
HCITOJIb30BaHNE (PH3NYCCKON TEPMHUHOJIOTHH U CUMBOJIUKH; OrneHka UTOroBoro

- BJIQJICHME  OCHOBHBIMM  METOJAMHM  HAy4YHOro  IO3HaHMs, | KOHTPOJA
UCNONb3yeMbIMU B (U3UKe:  HAONIOJIEHHMEM,  OIMCAHUEM,
U3MEPEHHUEM, SKCIIEPUMEHTOM;

- yMmeHus o00pabaThiBaTh pe3yJabTaTbl W3MEpPEHUH, OOHApYKUBATh
3aBUCUMOCTh MEXJy (GHU3NYECKUMHU BEJIMYUHAMM, OOBACHATH
IIOJIy4EHHBIE PE3YJIbTAThl U €1aTh BBIBOJIBI;

- c(hOpMHUPOBAHHOCTb YMEHUS peIIaTh GU3NUECKUE 3a/1a4H;

- c(hOpMHUPOBAHHOCTb YMEHUSI MPUMEHATHh MOJYYECHHbIC 3HAHMS IS
OOBSICHEHUSI yCIOBUM NpOTeKaHus (PU3MUECKUX SBJIECHUH B
npupojie, npodeccuoHalbHOW  chepe M ANA  NPUHATHUS
MIPaKTHUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

- c(hOpMHPOBAHHOCTh COOCTBEHHOM MO3HMIMU IO OTHOUIEHUIO K
¢du3ndeckoil nHpopMaIMHy, MOITy4aeMON U3 Pa3HbIX HCTOUHUKOB.




