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1. MACIIOPT PABOYEM ITPOIr'PAMMBI YYEEHOM
JANCHUIIVINHBI®PU3NKA

1.1. OOnactp npuMeHeHUs padoyeil NporpaMmbl
PaGouas nporpaMma yueOHo TUCIUIUIAHBI ABIISIETCS YacThIO
0011e00pa3oBaTeIbHON MPOrpaMMbl B COOTBETCTBUU ¢ DenepanbHbIM rocyJapCTBEHHBIM
CTaHJIaPTOM CpeIHero (IIOJIHOT0) 00111eT0 00pa30BaHuUs.

1.2. Mecro y4eOHOMH AMCHUATITHMHBI B CTPYKTYpE OCHOBHOM
npogdeccuoHaIbHOI 00pa30BaTEeILHON POrPaMMBI.

JucuurninuHa BXOAUT B 0O0IIe00pa30BaTeNbHBIA YUEOHBIM IUKJI U SIBISETCA
JUCLUIUIMHON MO BBIOOPY M3 00s3aTeNbHBIX MpPEeAMETHBIX obnacteil. Ocoboe 3HaueHue
JUCLUIUIMHA UMEEeT pU (POPMHUPOBAHUU U PA3BUTHH CIEAYIOIUX OOIIMUX KOMIETEHIUI:

OK O01. BeiOupate cnocoObl pemieHus 3aaad  MNPOoPECCHOHATBHON
JNEATENbHOCTY MPUMEHHUTENBHO K PA3JIUYHBbIM KOHTEKCTAM;

OK 02. MHcnonb3oBaTh COBPEMEHHBIE CpEJICTBA IOWCKA, aHaiu3a U
UHTEpIpeTanuu nHhopMaIuu, 1 MHPOPMAIIMOHHBIC TEXHOJOTHH VISl BHITIOJTHEHUS
3a/1a4 MpoheCCUOHAIBHON JIeATEIbHOCTH,

OK 03. [TnanupoBaTh ¥ peain30BbIBATh COOCTBEHHOE TIPO(PECCHOHATBEHOE U
JIMYHOCTHOE pasBuUTHE, MPEINPUHUMATENBCKYIO NESATENbHOCTh B
npodeccruoHaIbHOM cdepe, UCOIb30BaTh 3HAHUS MO0 (PMHAHCOBOW I'PAaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX CUTYalUAX;

OK 04. DdbdexktnBHO B3aMMOACHCTBOBATH M PabOTaTh B KOJUICKTUBE H
KOMaH/IE;

OK 05. OcymecTBidaTh YCTHYHO M NUCBMEHHYI0 KOMMYHHUKAIIMIO Ha
rocyJapCcTBEHHOM s3blke Poccuiickoit denepanuu ¢ ydeToM OCOOEHHOCTEH
COLIMATIBHOTO U KYJbTYPHOTO KOHTEKCTA;

OK 06. [TposiBisTH rpak aHCKO-TIaTPUOTHYECKYIO MO3UIIHUIO,
JEMOHCTPUPOBATh  OCO3HAHHOE TIOBEJACHUE HAa  OCHOBE  TPAJUIMOHHBIX
OOIIEYeIOBEYECKUX IIEHHOCTE, B TOM YHCIE C YYE€TOM TapMOHU3AIHNH
MEKHALIMOHAJIBHBIX W MEXPEJIUTHO3HBIX OTHOLIEHUW, NPUMEHATh CTaHIAPThI
AHTUKOPPYNIMOHHOI'O TIOBEICHUS,

OK 07. CopeiicTBOBaTh  COXpPaHEHHUIO  OKpYXKaroled  cpensl,
pecypcocOepeKeHnI0, MPUMEHATh 3HaHWS 00 W3MEHEHHHM KIWMaTa, MPUHIIUIIBI
OepeXIMBOTO MPOU3BOACTBA, AP(PEKTUBHO JEHCTBOBATH B  UPE3BBIYAMHBIX
CUTYyalusX;

OK 08. Ucnonw3oBath cpencTBa GU3MUECKONW KYIbTYpHI I COXpaHEHUS U
VKPEIUICHHsI 3JI0POBbSl B TMporecce Mpo(ecCHOHATbHON JeATEeNbHOCTH U
MOI/Iep KaHusI HEOOXOJUMOTO YPOBHS (DH3UIECKON MOATOTOBICHHOCTH;

OK 09. [Tlomp3oBaTthcsi  mpodeCCHOHANBHOW  JOKyMEHTAIlMed  Ha
rOCY/IapCTBEHHOM Y MHOCTPAHHOM SI3BIKaX».
dopmupoBaHKE U PA3BUTHE CICAYIOMINUX MPOPECCUOHATIBHBIX KOMITETCHITUM |

IIK 1.1. Opranu3oBbIBaTh U BBIIOJIHATH NOATOTOBKY CUCTEM M OOBEKTOB K MOHTAXY;



[1K 1.2. Opranu3oBbIBaTh U BBIIOJIHATH MOHTAX CUCTEM BOJIOCHAOKEHUS U
BOJIOOTBEACHMS, OTOIICHHUS], BEHTWISILIUU U KOHIULMOHUPOBAHUS BO3/1yXa;

[1K 1.4. BbInonHATh MyCKOHAIAI0UYHbIE pA0OTHI CUCTEM BOJIOCHAOKEHUS U
BOJIOOTBEACHMS, OTOIJICHUS, BEHTWISLIMU U KOHAUIIMOHUPOBAHUE BO3/1yX4;

[IK 1.5. Ocy1ecTBasTh pyKOBOACTBO JIPYTMMH paOOTHUKAMH B paMKax MOJpa3ieieHus
IIPU BBIMOJIHEHUH pabOT IO MOHTAXXy CUCTEM BOJOCHA0KEHHS U BOJIOOTBEICHUS,
OTOIUICHNUS, BEHTWISIUUN U KOHIUIIMOHUPOBAHUS BO3AyXa

[1K 2.2. Ocy1iecTBiATh MIaHUPOBAHUE PadOT, CBA3AHHBIX C IKCILTyaTallie 1 pEMOHTOM
CUCTEM;

I1K 2.3. Opranu3oBbIBaTh NPOU3BOACTBO PadbOT MO PEMOHTY MHXKEHEPHBIX CeTel U
000pyI0BaHMS CTPOUTENIbHBIX OOBEKTOB;

[1K 4.4. OGecnieunBaTh COOJIIO/IEHNE TPABUII TEXHUKU O€30MaCHOCTH MPHU BHITIOJTHEHUU
MOHTa)KHBIX U HaJlaJI04YHbIX paboT

1.3. Heau u 3aga4uu y4yeOHOI TMCHUIJIMHBI — TPeOOBAHUSI K pe3yJbTaTam
OCBOECHUS IMCIUTIIHHBI.

PaGouas nmporpamMmMa opueHTHPOBaHA Ha JOCTHXKEHHUE CICAYIOMIUX LeJIei:

— OCBOEHHeE 3HAHMII 0 pyHIAMEHTANbHBIX (PU3NYECKUX 3aKOHAX M MPUHIUIAX,
JeKAIUX B OCHOBE COBPEMEHHOM (DHM3MUECKOM KapTUHBI MHUpa; HauOoliee Ba)KHBIX
OTKPBITHSIX B O0JacTH (PU3MKH, OKa3aBUIMX OIpeAeNsiollee BIWSHUE Ha pa3BUTHE
TEXHUKU U TEXHOJIOTMH; METOJAX HAYYHOIO [TO3HAHUS [TPUPOAIBL;

— OBJIajJleHMe YMEHUSIMU TIPOBOIUTH HAONIOACHUS, TUIAHUPOBATh U BBIMNOJIHATD
AKCIIEPUMEHTBI, BBIIBUTATh THUIOTE3bl M CTPOUTH MOZENIH, NPUMEHATH IOJIyYEHHBIE
3HaHUA MO (U3MKe A OOBSICHEHUS] Pa3HOOOpPa3HbIX (PU3UYECKUX SIBJICHUM M CBOWCTB
BEIIECTB;  IPAKTUYECKOTO  HUCIONB30BaHUA  (PU3MYECKUX  3HAHUW;  OIECHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOI HH(pOpMAINH;

— pa3BHUTHE T03HABATEIIbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B mpolecce NpUOOpeTeHUss 3HaHUW W yYMEHUW 1o (Qu3uke ¢
WCIONIb30BAaHUEM  PA3NUYHBIX  HCTOYHUKOB  HMHQOpPMAIMK W  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHUIA;

— BOCHUTAaHHMe YOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI 3aKOHOB TNPHUPOIbI;
WCIIONIb30BaHUs JAOCTKEHUN (DU3MKK Ha OJlaro pa3BUTHS YEIOBEYECKOW ITUBUIU3AIINU;
HEOOXOTUMOCTH COTPYAHMYECTBA B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS 3ajad,
YBOXUTEIHFHOTO OTHOIIEHUS K MHEHHMIO OINIMOHEHTa TpU OOCYXKICHHH mpobiem
€CTECTBEHHOHAYYHOIO COJEP)KaHMS; TOTOBHOCTH K MOPAJIbHO-3TUYECKOW OLICHKE
WCIOJb30BAaHNUS HAyYHBIX JOCTMIKEHHM, UYyBCTBA OTBETCTBEHHOCTH 3a 3allUTy
OKPYXKaroIIeu Cpebl;

— HCNOJb30BaHUE TPHOOPETEHHBLIX 3HAHWI W YMEHHWHl Uil penieHus
MPAKTUYECKUX 3334 MOBCEIHEBHON XU3HHU, oOecredeHus: 0e30MmacHOCTH COOCTBEHHOMN
YKU3HU, PAHOHAIBHOTO MTPUPOIOITIOIB30BAHUS U OXPAHbI OKPYKAIOLIEH CPEJIbI.

OcBoenue copepxaHusi y4eOHOU  mucuuriuuHbl «@Du3uka»  obecreuynBaeT
TOCTIDKEHHUE CTYJICHTAMU CJICIYIONINX Pe3yibTaToB:



® IUYHOCHIHbIE PE3YIbMambl OMPANHCAION

1) poccuiickyio IpaXIaHCKYI0 MJIEHTUYHOCTb, MAaTPUOTU3M, YBAXKEHHE K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH niepea PonuHON, ropaocTy 3a CBOM KpaH, CBOIO
Poauny, npoiioe u HacTosIlee MHOIOHAIMOHAJIbHOTO Haponaa Poccuu, yBaxkeHue
TrOCyJapCTBEHHBIX CUMBOJIOB (Tep0, duiar, TuMH);

2) rpaXXAaHCKYIO0 MO3UIIMIO KaK aKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCHICKOTrO
oOIIecTBa, OCO3HAIOIIETO CBOM KOHCTHUTYLHMOHHBIE TIpaBa M OO0S3aHHOCTH,
YBaXKaloUIero 3aKOH M MpPaBOMOPSAOK, 00JaJaroliero 4yBCTBOM COOCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIEr0 TPAAUIMOHHBIE HAI[MOHAJIbHBIE U
oO1ieyenoBevyecKre ryMaHUCTHUECKHE U IEMOKPaTHUECKHE LIEHHOCTH;

3) TOTOBHOCTH K clly>keHHI0 OTeuecTBy, €ro 3alluTe;

4)chOopMHPOBAaHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHOW MPAaKTUKHU, OCHOBAHHOI'O Ha JMaJore
KyJIBTYp, a TaKKe pa3IUu4yHbIX (JOpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MecTa B MOJUKYJIbTYPHOM MHPE;

5) chopMHPOBaHHOCTH OCHOB CaMOPa3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBUU C
O0IlI€YeIOBEYECKUMU  LIEHHOCTSIMH M HJeajJaMH TIPa)XJAaHCKOro OOIIecTBa;
TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUECKOM M OTBETCTBEHHOM
NesITeIbHOCTH;

6) ToJsepaHTHOE CO3HAHHME M IOBEJCHHE B IOJHMKYJIHTYPHOM MHpPE, TOTOBHOCTH U
CIOCOOHOCTh BECTH JIMAJIOT C JPYTUMH  JIIOJbMH, JIOCTHMTaThb B  HEM
B3aMMOITOHUMAaHUS, HAXOJUTh OOIIWE IICJIM U COTPYIHUYATH JUIS MX JOCTHKCHHS,
CIIOCOOHOCTh ~ NPOTHUBOCTOSATH  HJCOJOTHH  JKCTPEMH3Ma,  HalMOHAJIHM3Ma,
KceHO(GOOUH, JTUCKPUMHUHAIMK 110 COIMAJIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM TIPU3HAKAM W JPYTMM HETaTHBHBIM COLMAIbHBIM SIBJICHUSIM;
(ITonmyHKT B penakuuu, BBeJACHHOHN B nelicTBue ¢ 7 aBrycra 2017 roga npukazom
Muno6pHayku Poccun ot 29 utons 2017 rona N 613.

7) HaBBIKHA COTPYTHHYECTBA CO CBEPCTHUKAMHU, IETHMH MJIQJIIIIETO BO3pacTa,
B3POCJIBIMU B 00pa30BaTEIbHON, OOIIIECTBEHHO MOJIE3HOM, yueOHo-
MCCIIeI0BATEIbCKOM, MPOSKTHOM U IPYTHX BUJAX NEATEIHHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U TIOBEJICHNE HAa OCHOBE YCBOCHUS
00IIeYeIIOBCUCCKHIX [ICHHOCTEH;

9) TOTOBHOCTP M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha MPOTSDKEHUU BCEH )KU3HU; CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHEIIHON MpodhecCHOHAIbHON U 00IIECTBEHHOM
NeSITEIIbHOCTH;

10) scTeTnyeckoe OTHOIIEHHE K MUY, BKIIFOUYas SCTETUKY ObITa, HAYYHOTO U



TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUI;

11) npuHATHE U peaTU3aIUIo IICHHOCTEH 3I0pOBOr0 U 0€30IacHOro oopasa
XKU3HU, TOTPEOHOCTH B (DU3MIECKOM CaMOCOBEPIIIEHCTBOBAHNH, 3aHATHSIX
CIIOPTUBHO-03/IOPOBUTEIHLHON IEATEILHOCTHIO, HEPUATHC BPEAHBIX MPUBBIYCK:
KypEHHsI, YIIOTPEOJIICHUS aJTKOTOJIsI, HAPKOTHUKOB;

12) GepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBbIO, KAKCOOCTBEHHOMY, TaK U APYTHUX JIIOJIEH, YMEHHE
OKa3bIBaTh NEPBYIO MOMOIIIb;

13) oco3HauHBII BEIOOP Oyayiiei mpodeccuu 1 BOZMOXHOCTEHN pean3auu
COOCTBEHHBIX KU3HEHHBIX JIAHOB; OTHOIIEHUE K MPOohecCUOHATbHON
NESTeTbHOCTH KaK BO3MOXKHOCTH y4aCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIICHAIIMOHATBHBIX MPOOIIEeM;

14) chopMHpPOBaHHOCTH SKOJIOTUUECKOTO MBIIIJICHUS, TOHUMaHUS BIMSTHUS
COIMAJIBHO-3KOHOMUYECKHUX MPOLIECCOBHA COCTOSIHUE MPUPOTHON U COLIMATBHON
Cpebl; IPUOOPETEHNE OMBITAa KOJIOTO-HAMIPABICHHON JIEATEIbHOCTH;

15) 0TBETCTBEHHOE OTHOIIECHHE K CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUS ~ LIEHHOCTEHM CEMEUHOM KU3HH.

* Memanpeomemuvle pe3y1bmanmol.

— WCTOJNB30BAaHWE PA3UYHBIX BHUJOB TI03HABATEIBHON NEATCILHOCTH IS
peteHust GU3MYSCKUX 3a1a4, MPUMEHEHUE OCHOBHBIX METOMIOB TO3HAHUS (HAOIIONCHUS,
OIMCaHUsl, U3MEPEHHUSI, SKCIICPUMEHTA) Il U3YUCHHS PA3IMYHBIX CTOPOH OKpPYKaIOIICH
JCHCTBUTEIBHOCTH;

— WCTOJNB30BAHWE OCHOBHBIX WHTCIUICKTyaJbHBIX  OINEPAlUi: TMOCTAaHOBKH
3ama4un, (OPMYJIUPOBAHUS THIIOTE3, aHAIM3a M CHUHTE3a, CpaBHEHUs, 00OOIICHUS,
CHCTEMaTH3alli¥, BBISBJICHUS TPUYMHHO-CIICACTBCHHBIX CBS3€H, IOMCKa AaHAJIOTOB,
(bopMyIIMpOBaHUsT BBIBOJOB ISl U3YUYCHHsI PA3IUYHBIX CTOPOH (PH3HUECKUX OOBEKTOB,
SIBJICHMA W TIPOIIECCOB, C KOTOPBIMH  BO3HHUKAET HEOOXOMUMOCTH CTAJIKHBATHCS B
npodeccuoHaabHOM chepe;

— yMEHHUE TCHEPHPOBATh HICH W ONPEACIATh CPEIACTBA, HEOOXOMUMBIC JUIST MX
peanu3anuu;

— YMEHHE HCIIOJIb30BaTh Pa3jIMYHbIe UCTOUYHUKH JUIS MOJYYCHHS (PU3NYECKOM
nH(pOpMaIUU, OIICHUBATh €€ JOCTOBEPHOCTb;

— yYMEHHE aHaJIM3UPOBATh U MPEJICTABISATh HH(OPMAIUIO B PA3TUYHBIX BUIAX;

— yMeHHe MyOIMYHO TPEACTaBISATh PE3YJBTaThl COOCTBEHHOTO HWCCIIETOBAHMS,
BECTH JUCKYyCCHHM, JOCTYTHO W TapMOHHYHO coderas cojepxkaHue u (Hopmbl
MpeICTaBIsIEMO HHPOPMAIIHH;

* npeomemuble pe3yibmantvl’
— c(hopMUPOBAHHOCTH MPEACTABICHUNA O PO M MECTe (PU3UKU B COBPEMEHHON
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Hay4HOH KapTHUHE MUpa; IOHUMaHue (PU3HYECKOM CYIIHOCTH HaOMIOAAEMBIX BO
Bcenennoil siBneHudl, ponu (u3MKu B (OPMUPOBAHMM KPYro3opa M (pyHKIHOHAIbHON
IPaMOTHOCTH YeJIOBEKa Ul peIIeHHs MPAKTUYECKUX 3a71ay;

— BJaJICHHUE OCHOBOITOJIArAIOIIMMHU ($u3nuecKuMHU MOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSMU;

— YBEpPEHHOE HUCIIOJIb30BaHHE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIMKH;

— BJAQJCHHE OCHOBHBIMM METOJAaMU HAay4YHOTO IO3HAHUS, MCIOJIb3YyeMbIMH B
(dusuke: HaOMIOICHUEM, ONMCAaHUEM, U3MEPEHHUEM, DKCTIEPUMEHTOM;

— ymeHHsl 00pabaTbiBaTh pe3ysbTaTbl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTD
MeXay (QU3NYECKUMH BEJIMYMHAMH, OOBACHATH IOJNYyYEHHBbIE PE3yJabTaTbl U  JENaTh
BBIBO/IBI;

— cQOpMHUPOBAHHOCTh YMEHUS pelIaTh (PU3HUECKHUe 3a1a4H;

— cQOpPMHPOBAHHOCTh yYMEHMSI NPUMEHSTh IMOJyYEHHblE 3HAHUS IS
0ObsICHEHHS! YCIIOBUM MPOTEKaHUs (PU3NYECKUX SBJIECHUHN B MPUPOAE, MPOPECCUOHATBHON
chepe 1 1715 IPUHATHS IPAKTUYECKUX PELICHUI B TOBCEIHEBHOM KHU3HU;

— c(QOpPMHPOBAHHOCTh COOCTBEHHOM MO3ULIMK MO OTHOLIEHUIO K (pu3mueckon
nH(pOpMalIMY, TOTy4aeMOil U3 pa3HbIX HCTOUHUKOB.

1.3. KonuvecTBO 4acoB HA 0cBOeHHe padoueil mporpaMmbl y4eOHOI
AUCHHMIJIMHBI.

O6mwmit 00bemM oOpazoBaTenbHON Tporpammbl 184 yacoB. PaGora oOyuaromuxcs
BO B3aMMOJIEHCTBUH ¢ mpenonaBarenem 160 qacos

2. CTPYKTYPA U COJAEPXXAHUE YYEFHOM JUCIIATIIMHBI

2.1. O6beM y4eOHOM JUCHMILIUHBI U BHAbI y4eOHOMH padoThl

Bun yueOHoii padoThl KoJsmn4yecTBO yacoB

OO01uii 00beM 00pa3oBaTeIbLHOI MPOrPaMMbl 184

PaGoTa o0yyaromuxcsi BO B3aUMO/IeliCTBHH ¢ MpenojaaBarejieM 160

B Tom yucne:

JlaGopaTopHbIe 3aHATHUS 30
[TpakTrdeckue 3aHATUS 32
[ToaroTroBka K 3K3aMeHy 8
HToroBas arrectanusi B popMe IK3aMeHA 24
CamocTtosTenpHas paboTa 18

DK3aMeH 6

2.2. TemaTu4yecKkuil IVIAaH U coAepkaHue y4eOHON JTUCUUIINHBbI DU3MKa

HaumenoBanue | Coaep:kaHue yueOHOro MaTepuaJa, Oo0bem | Koabl
pa3/ie/ioB U TeM | J1a00paTOPHBIC U NPAKTUYECKHE 3aHATHS , | YACOB | KOMIIETEH
CaMOCTOsITeJIbHAS padoTa y4yauerocst UMM U
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bIX

pe3yJjbTa
TOB,
(popmupo
BaHUIO
KOTOPbIX
crmocoocT
ByeT
3JIeMEHT
nporpam
MBI
BBenenne 10
Conepxanue yaueOHOTo MaTepuania; JIP 1-
JIP15, OK
01-OK 09
dusrka — HayKa o npupoje. Pusnka 2
U TexHuka. dusnyeckue 3aK0HbI U
I'PAaHMIIBI UX TPUMEHUMOCTH.
OCHOBHBIE ATallbl Pa3BUTHUSI HAYYHOU
KapTuHbl Mupa. CoBpeMeHHas
Hay4Has KApTUHA MUPA.
N3yudeHne rocyaapcTBEHHBIX 2
cumBOJIOB Poccuiickoit Denepanni.
O06o03HaUYeHHS] U €TUHULIBI
¢usnuecknx BenuunH B CI.
[toTHOCTH BemiecTBra
IIpakTHyeckoe 3ansitue Ne 1. 2
Pemenue 3ana4u Ha HaXOKICHUE
Macchl, 00bEMa, IIJIOTHOCTH
BelecTna. [lepeBos BeIu4mnH B
cucremy CH (pelieHrie npuMepoB).
JlabopaTopHoe 3ansaTue Ne 1. 2
N3yuenue 3Be31HOTO HEOA C
ITOMOIIBIO ITOJBH>KHOM KapTBHI.
JlabopaTopHoe 3ansitue Ne 2. 2
Ornpenenenue MI0OTHOCTH TBEPABIX
BEIECTB.
Pazgea 1. MexaHuka ¢ 3JieMEHTAMH TE€OPHUHU 14
OTHOCHUTEJILHOCTH
Tema 1.1. Conepxanue yuyeOHOTO MaTepurana: JIP 1-
KunemaTuka JIP15, OK
01-OK 09
MexaHuueckoe ABUKEHUE. 2

OTHOCHUTENBLHOCTD JABMOKCHUA.




Cucrema oTcuéra. DJIeMEHTHI
KMHEMATUKU MaTEepUaIbHON TOUKHU.

2. IIpakTHyeckoe 3ansiTue Ne 2.
Pemenue 3a1au Ha HaXOXKIEHUE
NepeMEeIeHUsI, CKOPOCTH,
YCKOPEHHUSI IPU PAaBHOMEPHOM
IPSIMOJIMHENHOM JIBH)KEHHE.

3. DKCIIEPUMEHTAIbHBIE OCHOBBI
CIIelIUaJIbHOU TEOPUHU
oTHOCUTENbHOCTH. [TocTynartsl
OnHmTetHa. OTHOCUTENBHOCTh
OJITHOBPEMEHHOCTHU COOBITHH.
OTHOCUTEIBLHOCTD IMMOHSATHH JJTUHBI
Y IPOMEKYTKA BPEMEHH.

Tema 1.2.
JAunamuka

Copeprxanue yueOHOT0o MaTepHaa:

JIP 1-
JIP15, OK
01-OK 09

1. OcHoBHag 3a1auya quHamMukn. Cuoa.
Macca. 3akonbsl Hetotona. Ilonsitue
PENATUBUCTCKOM MacChl
(3aBHCUIMOCTB MacChl OT CKOPOCTH).
3akoH BcemupHoro Tsarotenusi. Bec
TeJla U HEBECOMOCTb.

2. IpakTnyeckoe 3aHsaTHe Ne 3.
Pemenue 3aay Ha 3aKOHBI
Herotona, 3akon BcemupHnoro
TATOTECHUS.

Tema 1.3.
3aKO0HBI
COXpaHeHHsl B

Copeprxanue yueOHOTO MaTepHana:

JP 1-
JIP15, OK
01-OK 09

MEXaHHUKE

1. NMmmynbc Tena. 3aKOH COXpaHEHUS
MMITYJIbCA B KJIACCUYECKOU 1
pensTUBUCTCKOM MexaHuke. Pabora
Y MOIIHOCTh. Mexannueckas
SHEPrus U €€ BUAbIL. 3aKOH
COXPAHEHHUS SHEPTUU.

2. IIpakTuueckoe 3ansitue Ne 4.
Pemenne 3amau no reopun
OTHOCHUTEJIbHOCTH Ha HAXO0XKJICHHE
Macchl 1 UMITYJIbCA TENA.

Pazaea 2. MouiekyasipHas pu3uKa M TEPMOAMHAMMKA

42

Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOU

Conepxanue yuyeOHOTO MaTepurana:

JIP 1-
JIP15, OK
01-OK 09
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TeOpHu

OCHOBHBIE TTOJOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BENIECTBA U UX
OMBITHOE 0OOCHOBAHHUE.
Huddyzus. bpoyHosckoe
nBrokeHre. CHIIbl MOJIEKYIJISIPHOTO
B3aumojeiicteusi. Kunetnueckas
Y MIOTEHIIMAJIbHAS SHEPTHUs
MOJIEKYJI. ATPETraTHOE COCTOSTHUE
BelecTra. Mamepenue ckopoctu
JBHOKEHUSI MOJIEKYJ raza. OmnbIT
[ITepHa.

Macca u pazMepbl MOJIEKYI.
KomngecTBo BemecTBa. MoJib.
[ToctosinHast ABorajzipo u
nocrosgsuHas Jlommunara.

IIpakTuyeckoe 3ansgaTue Ne S.
Pemenue 3agau Ha HaXOKICHUE
KOJNYECTBA BEIIECTRBA,
KOJINYECTBA MOJICKYJI, MOJISIPHOM
MaCChl, MacChl OJTHOM MOJICKYJIbI
BEIIIECTBA.

XapakTepucTuka ra3o00pa3HOro
COCTOSIHUS BellecTBa. Yucio
CTOJIKHOBEHHUI U JIJINHA
CBOOOJTHOTO TIpo0era MOJICKYJI B
raze. JlaBiaenue rasa.
Manowmetpsl. [loHsiTHE BakyyMma.
Mex3Be31HEIN Ta3.

UneanvHblil ra3z. OcHOBHOE
YPaBHEHUE MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUH
yJealIbHOro rasa. Temmneparypa
KaK Mepa CpeaHeN KNHETHYECKOU
SHEPIrUU JBUKEHHUS MOJIEKYIL.
AOCOIOTHBIN HYIIb.
TepMmoanHamMuueckas mKajia
TEMIEPATyp.

CBsi3b MeXIy TEMIEpaTypou U
KMHETUYECKON SHEPTUEN MOJIEKYJI
raza. [locroganas boapMana.
TepMoauHaMUYECKHUE TTapaMeTpPhl
raza. O0beIMHEHHBIN Ta30BbIN
3akoH. [Ipumenenune o0béma raza
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K HOPMAJIbHBIM YCJIOBHSM.

MomnspHas razoBasi HOCTOSIHHAS.
VYpaBuenue Kianeiipona —
Mengeneesa. IlnortHocTs
BenlecTna. M3onponeccs u ux
rpauKu.

JlaGopaTropHoe 3ansiTue Ne2.
[IpoBepka 00bEAMHEHHOTO
ra3oBOro 3aKOHa.

IIpodeccuonanbHoe
OPHEHTHPOBAHHOE COAEPKAHUE
(comeprkaHue NMPUKJIATHOTO
moay.as): IlIpakruueckoe
3anaTue Ne6. Pemenue 3a1a4d Ha
ra30BbI€ 3AKOHBI.

[K
1.1,1.2,
1.4,1.5

10.

CamocTosiTeqibHas padora.
Pemenne 3a1a4 Ha U30MPOLIECCHI,
00BbeTMHEHHBIN Ia30BbIA 3aKOH,
ypaBHeHue KnanerpoHna-
MenneneeBa, rpaduku
M30ITPOLIECCOB.

Tema 2.2. OCHOBBI
TEPMOAMHAMHUKH

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

BayTpeHHsIs sHEprus uaeaibHOro
rasza. Pabora raza npu n3MeHeHUHN
ero oobema. OU3NIECKUI CMBICIT
MOJIIPHOM Ta30BOW MOCTOSHHOM.

[lepBoe HayaIO TEPMOJUHAMHUKH.
[Ipumenenune nepBoro Havana
TEPMOJIUHAMHUKHU K U30MPOLIECCAM.
AnnabaTHBIN TTpoIiecC.

CamocTosiTeqibHas padora.
Pemenne 3a1au Ha npuMeHEHUE

IICPBOI'0 HA4YaJIa TCPMOJHMHAMUKH B

TCIUIOBBIX IIPOMHCCCax.

Tema 2.3. Arperatunie
COCTOSIHUS BellecTBa
U (pa3oBbie MepPexoabl

Conepxanue yaeOHOr0 MaTepuaia;

JIP 1-
JIP15, OK
01-OK 09

[TonsiTie ¢asbl BemecTna.
Haceiennsiii nap 1 ero CBOMCTBA.
BzanmoperictBrue atmocdepsl U
ruapocdepsl. Kunenue.
3aBUCUMOCTh TEMIIEPATYPhl
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KUTICHUS OT JaBIICHUSI.
Kpurnueckoe cocrosinue
BelecTna. [lonstue 06 armocdepe
IUTAHET.

2. | Bnaxxnocts Bo3ayxa. Touka pochl.
[Tpubops! 17151 onpeaeneHus
BJIQ)XKHOCTH BO3/1yXa.

3. | JIabopaTopHoe 3ansitTue Ne 3.
OrnpeneneHne OTHOCUTEIIBHOU
BJIQXKHOCTHU BO3/1yXa.

4. | IpakTuueckoe 3aHsitue Ne 7.
Pemrenue 3amau Ha onpeeneHue
a0COJIFOTHOM M OTHOCUTEIIBHOM
BJIQKHOCTH BO3JTyXa, TOYKH POCHI.

5. | XapakTepucTuka >KHIKOTO
COCTOSsIHUA BenlecTBa. bixkaui
MOPAJIOK B PACIIOJIOKEHUH
MoJiekyJ. [loBepxHocTHOE
HaTspkeHre. Cuiia MOBEPXHOCTHOIO
HATSHKEHUS. DHEPTrusl
MTOBEPXHOCTHOTO CJIOSI dKUJIKOCTH.

6. | CmauuBanue. KanuuispHOCTb.
Kanunnsipasie siBlIeHUS B IPUPOJIE
U TEXHUKE.

7. | JlabopaTopHoe 3ansiTue Ne 4,
Omnpenenenue kodhuimeHTa
IOBEPXHOCTHOT'O HATSKCHHS BOJIBI.

8. | CamocTosiTeIbHAN padoTa.
HN3yuenunem marepuaia no TeMe
Kpucrannmuueckoe u amopdHoe
COCTOsSIHUS BenecTBa. JlanpHuit
MOpAAOK. THUIbI CBSI3EH B
KpUcTaJu1ax. Buasl
KPUCTAIUTUYECKUX CTPYKTYP».

Pa3nen 3. OCHOBBI 3JIEKTPOAUHAMUKH

72

Tema 3.1.
dileKTpUYeCcKoe MmoJie

Conepxanue yaeOHOro MaTepuaia:

JIP 1-
JIP15, OK
01-OK 09

1. | IlonsiTe 006 >MEKTPUIECKOM TIOJIE
Y €70 YaCTHBIX IMPOSIBIICHUSIX.
MarepuanbHOCTb
AIEKTPOMArHUTHOTO TOJIS.
SIBiieHME BNEKTpU3ALUHU TEIL.
DJIEKTPUUYECKUN 3aps]l. 3aKOH
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COXpaHEHHUs 3apsiia.
BzaumonenicTBre TOYEUHBIX
3apsiaoB. 3akoH Kynona.
DJIEKTpUYECKast TOCTOSTHHASL.

DIIEKTPUUYECKOE TIOJIE U €T0
HaANPsHDKCHHOCTD. [IpuHITI
CYIIEPIO3ULUHU TTOJIEU TOUEYHBIX
3apsiioB. ['paduueckoe
n300paKeHue MoJiei TOUCUHbBIX
3apsJI0B.

IIpakTHyeckoe 3ansiTue Ne 8.
Pemenue 3anau Ha 3akoH KyioHa,
HANPSHDKEHHOCTD AJIEKTPUUECKOTO
HO0JIs1 ¥ rpaduueckoe n300paxeHne
JIEKTPUYECKHUX MOJIEH.

PaGota no nepemeienuio 3apsja,
coBepIlaeMas CHUjIaMu
anexkTpuueckoro nois. [lorennnan
¥ Pa3HOCTh MOTeHIHANIOB. CBsI3b
MEXIy HapsHKEHHOCTBIO U
Pa3HOCTHIO MOTEHIIUATIOB.
OKBUIOTEHIIMATHHBIE
MOBEPXHOCTH.

[TpoBOAHUKH U TUDJIEKTPUKHU B
AJIEKTPUUYECKOM TIOJIC.
JlusnexTpruyeckast IPOHUIIAEMOCTD
cpelbl. DIEKTPOEMKOCTh. Y CJIOBUS,
OT KOTOPBIX 3aBUCHUT
AIIEKTpoeMKOCTh. KoHeHcaTOphI
WX COCIUHEHUS. DHEPrus
AIIEKTPUYECKOTO TTOJIS.

IIpakTuyeckoe 3ansitue Ne 9.
Pemenne 3aga4 Ha MOTEHIUAIT
AJIEKTPUUYECKOTO IOJIsI, CBSA3b
MEXK1y HaNpsIKEHHOCTBIO U
Pa3HOCTHIO MTOTEHITUATIOB,
AIIEKTPUYECKAsT EeMKOCTh
MIPOBOIHHUKA.

CamocTosiTeqibHasA padora.
Hayuutcsi naBath CpaBHUTEIBHYIO
XapaKTEPUCTUKY DIEKTPUUECKUX
CBOWCTB JIUDJICKTPUKOB U
MIPOBOJIHUKOB B 3JIEKTPUUYECKOM
nosie. OOBICHATH HU3NUECKYIO

13




IPUPOY NOJIAPU3ALAN
JIIEKTPUKOB.

Tema 3.2. 3aK0HBI
MOCTOSSHHOI'0 TOKA

Coneprxanre yueOHOT0O MaTepuana:

JIP 1-
JIP15, OK
01-OK 09

Pu3nueCcKrue OCHOBBI
IIPOBOAVMMOCTHU METAJLJIOB.
IToCTOSAHHBIN 3EKTPUYECKUN TOK U
€ro XapaKTEPUCTUKU. Y CIIOBHUS,
HEOOXOIMMBbIE /1J11 BO3SHUKHOBEHUS
TOKa. DJIEKTPOJABUKYILAsI CUIIA.
3akonsl OMa [ yyacTKa Lenu 1
JUIS 3AMKHYTOM LIETIH.
[IpoBOIMMOCTB U COPOTUBJICHHUE.

ConpoTuBieHue Kak
IJIEKTPUYECKash XapaKTePUCTHKA
pe3ucropa. 3aBUCUMOCTh
COMPOTHUBJICHUS PE3UCTOPA OT
temreparypsl. [loHsTue o
CBEPXIPOBOJIUMOCTH.

[locnenoBatenbHOE, MapaieabHOE
U CMENIaHHOE COeMHEHHE
noTpebureneii suepruu. Pabora u
MOIIIHOCTh TTOCTOSIHHOT'O TOKA.
3akoH J[xoyns - JleHia.

JlabopaTopHoe 3ansaTHe Ne 5.
Onpenenenue TepMUYECKOTO
Ko2(PUIIMEHTA CONTPOTUBIICHHUS
MEJTH.

JlabopaTopHoe 3ansTHe Ne 6.
Onpenenenue IJ1C 1 BHYTpEHHETO
CONPOTUBIICHUSI UCTOYHUKA
AIEKTPUYECKOU SHEPTUMH.

IIpodeccuonanpHoe
OPHMEHTHPOBAHHOE CO/AEPKAHME
(comeprkaHue NPUKJIATHOTO
monyJsi): IlpakTuyeckoe 3aHsiTHE
Ne 10. Pemienue 3a1au Ha pacyer
L[ETIEN TOCTOSIHHOT'O TOKA.

[1IK
1.1, 2.2,
23,44

JlaGoparopHoe 3ausiTue Ne 7.
Onpenenenue yaeabHOTo
CONPOTHUBIICHUS] TPOBOJTHUKA.

CamocrosiTesibHas padora.
Pemenune 3a1a4 Ha npuMeHEHUE
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dbopmyn paboThI, MOIITHOCTH U
3akoHa /[xoynsa-JleHna.

Tema 3.3.
DJIEKTPUYECKHH TOK
B Pa3/IMYHBIX cpeaax

Coneprxanre yueOHOT0O MaTepuana:

JIP 1-
JIP15, OK
01-OK 09

DIEKTPUYECKUN TOK B
AIEKTPOJIUTAX. DIEKTPOJIN3.
[lepsorii 3axonH Papanes s
JNEKTPOIIN3A.

Bropoii 3axkon Papanes ais
anekrpoausa. [Ipumenenue
AJIEKTPOJIN3a B TEXHHUKE.

JlaGopaTropHoe 3ansiTue Ne 8.
Onpenenenue
AIEKTPOXUMHUYECKOTO SKBUBAJICHTA
ME/IH.

DJIEKTPUUYECKUM TOK B raszax.
CamocTrosaTeNnbHbIN U
HECAMOCTOSITEIIbHBIN pa3psibl.
[na3zma. DneKTpu4eCcKuil TOK B
BakyyMme. TepMOaIeKTpoHHas
SMUCCHS.

CamocrosiTesbHas padora.
Pemenue 3aay Ha IpUMEHEHHE
3akoHoB Dapazes ais
DIIEKTPOJIH3A.

CamocTosiTeqibHasi padora.
HN3ydenue cyTu TepMO3IEKTPOHHOM
YMUCCHH, CBOMCTB 3IEKTPOHHBIX
IIyYKOB, yCTPONCTBA U IPUHIUIIA
JNEUCTBUS JIEKTPOHHO-ITYYEBOU
TPYOKH.

Tema 3.4.
MarauTHoe moJie

Conepxanue yaeOHOro MaTepurana;

JIP 1-
JIP15, OK
01-OK 09

OTKpbITHE MATHUTHOTO TOJISL.
[locTostHHBIE MArHUTHI U
MarHUTHOE T0JIe 3eMJIU.
['padrueckoe nzobpakeHue
MAarHuTHBIX noJieu. [IpaBuno
paBoOro BUHTA.

Bsaumoneiictsue Tokos. Cra
B3aMMO/ICUCTBUS NapaAJUICIIbHBIX
TOKOB. MarHuTHasi NpOHUIIAEMOCTh
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cpepl.

3. | JleiicTBHE MarHuTHOTO OIS Ha
IIPOBOJTHHUK C TOKOM. 3aKOH
Amnepa. MarauTHast UHIYKIIHSL.

4. | IIpodeccuonaibHoe
OPUEHTHPOBAaHHOE COJeP:KaAHUe
(copep:kaHue NPUKIATHOTO
monyJis): [llpakTudyeckoe 3ansaTne
Ne 11. Pemenue 3ana4 Ha
MarHUTHYIO MPOHUIIAEMOCTh
Cpelibl, THAYKIIMIO MarHUTHOT'O
10JIs TOKOB, CHJTY B3aUMOJIEHCTBHS
napajijieIbHbIX MPOBOJAHUKOB C
TOKOM, CUJTy AMIiepa.

[1K
1.1, 2.2,
23,44

5. | Pabora npu nepemenieHun
MPOBOJHUKA C TOKOM B MAarHUTHOM
noyie. MarHuTHEIN TOTOK.

6. | Hamps>keHHOCTh MarHUTHOTO TIOJIS.
MaruutHbIe CBOMCTBA BEIIECTBA.
[lonstue ['ucrepesuca.

7. | JeicTBHE MarHUTHOTO TIOJIS Ha
IBOKYIIMiica 3apsan. Cuia
JlopeHna. [[BuxeHue 3apsoKeHHON
YaCTHUIIBl B MArHUTHOM I1OJI€.

8. | IlpakTuyeckoe 3ansaTue Ne 12.
Pemenne 3a1a4 Ha HaNpsHKEHHOCTD
MarHUTHOTO TTOJISI MAKPOTOKa,
paboty cuin AMIriepa, MarHUTHBIH
MOTOK, crity JIopeHna.

Tema 3.5.
JJIeKTPOMATHUTHAS
UHIYKIHS

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

1. | [loTtokocuemieHue u
WHJTYKTUBHOCTb.
DJIEKTpOMarHUTHAs UHIYKIIHSI.
OJ1C uHAYKIIUM, BOZHUKAIOIIIAS B
MPSIMOJIMHEHHOM MPOBOJAHUKE TIPH
€ro JIBUKCHUH B MAarHUTHOM TIOJIE.
[IpaBuio npaBou pyKH.

2. | IpakTuyeckoe 3ansaTue Ne 13.
Pemienne 3amad Ha HaXO0XKICHUE
IToTokocuennenus,
WHAYKTUBHOCTH, 3HaueHus D[C
WHIYKITMW, BO3HUKAIOIICH B
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IPSAMOJIMHENHOM MTPOBOJHUKE MPH
€ro JIBKECHUU B MAarHUTHOM IIOJIE.
[IpumeHenue nmpasuiia npaBou

PYKHU.

3. | Onbitel @apajnes. 3akoH
AJIEKTPOMArHUTHOM MHTYKIIHH.
[IpaBuno Jlenna.

4. | IIpakTnyeckoe 3ansaTue Ne 14,
Pemenne 3aau Ha onpeneneHue
OJC nnnykunu. [Ipumenenue
3akoHa JleHua s onpeaeseHus
HaIpPaBJICHUS] UHIYKIIMOHHOTO
TOKA.

5. | [lonsiTue 00 AMEKTPOMArHUTHOM
teopuu Makcsenna. Buxpesoe
AJIEKTPUYECKOE TOJIE.
OTHOCHUTENBHBINA XapaKTep
BJIEKTPUYECKUX U MATHUTHBIX
MOJICH.

6. | Camounnaykius. 2J1C
CaMOMHAYKIMH. IHIYKTUBHOCTB.
DHeprusi MarHUTHOT'O TTOJIS.

7. | IlpakTHyeckoe 3ansiTue Ne 15,
Pemenue 3amay no remam
«Buxpessie Toku. I/[C
CaMOMHAYKINHU. DHEPTUS
MarHUTHOTO TOJISI.

Pa3nea 4. Kosie0anus v BOJIHBI

22

Tema 4.1.
JIEKTPOMATHUTHBbIE
KO0JICOAHUS M BOJIHBI

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

1. | ITorsTue 06 ycTpoicTBe
WHYKIHOHHBIX T€HEPATOPOB.
[lepeMeHHBIN TOK U €r0
nojgy4yeHue. [lencTpyromme
3HAYEHUs TOKA U HATIPSHKCHUS.
MoIHOCTh NEPEMEHHOTO TOKA.
[IpeoOpaszoBaHue mepeMeHHOTO
toka. Tpanchopmatop.

2. | CBOOOIHBIE DIIEKTPOMATHUTHBIE
KoJieOaHUs B KOHTYpeE.
[IpeBpaiieHue sHeprum B
3aKpBITOM KOJIEOATEIbHOM
koHType. ®opmyna TomcoHa.
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CobOcTBeHHas yacToTa KojiebaHuil B
KOHTYypE. 3aTyxaromue
AJIEKTPOMATHUTHBIE KOJICOaHMS
BrIHyXIeHHBIE 3TIEKTPOMarHUTHEIE
Kosie0aHusl. DIEKTPUUECKUM
pe3oHaHc. TOKM BBICOKOM YaCTOTHI.

3. | DAEKTpOMAarHuTHOE MOJIE U €ro
pacnpocTpaHeHHUe B BUJIE
AIIEKTPOMArHUTHBIX BOJIH (TE€OPHUS
Makcgemna). OTKpBITBIN
K0J1e0aTeNbHbIN KOHTYpP Kak
UCTOYHUK JIEKTPOMArHUTHBIX
BoJIH. CBOliCcTBA
AJIEKTPOMArHUTHBIX BOJIH.
duznyeckrue OCHOBBI PaJHOCBS3H.
N3ob6petenue paano
A.C.IlontoBeiM. Pagno
TenerpadHas CBsi3b. AMIUITUTYIHAS
MOJTYJISIITHSI.

4. | JlabopaTopHoe 3ansiTue Ne 9.
CoOopka 1 HacTpoHKa MPOCTEHUIIIETO
paguonpUEMHUKA.

Tema 4.2. BostHoBast
ONTHKA

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

1. | DnekrpoMarHuTHas mpupoaa
cBeTa. CKOpOCTH CBETA.
3aBUCUMOCTb MEXAY ITMHON
BOJIHBI M YaCTOTOMU
AJIEKTPOMArHUTHBIX KOJIEOaHUIA.

2. | Ilpunnum [roiirerca. 3aKoHBI
OTpaXEHHUS U TIPEJIOMIICHHUSI CBETA.
du3nyeCcKUi CMBICTI ITOKa3aTes
npenomieHus. [lonHoe oTpaxkeHue
CBETa.

3. | JIabopaTopHoe 3ansaTue Ne 10.
Onpenenenue nmoxkasaress
TIPEIIOMIICHHS CTEKJIA.

4. | KorepeHTHOCTb U
MOHOXPOMAaTUYHOCTb.
HNutepdepennusa u nudpaximys
cBeTa. JludpakunonHas pemeérka.
JndpakmoHHBIN CHIEKTP.

5. | JlabopaTopHoe 3ansTue Ne 11.
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Onpenenenue IIMHBI CBETOBOU
BOJIHBI C TIOMOIIBIO
T(PaKIMOHHON PEHIETKY.

6. | CamocTosiTe/IbHASI padoTa.
N3yyenuem Marepuana o reMe
«ITosspuzanus. [lonsarue o
rosiorpaduu. [lonstpousibl U ux
IIPUMEHEHHE.

Paspgea S. KBanroBas ¢pusuka

10

Tema 5.1. KBanToBas
ONTHKA.

Copeprxanue yueOHOro MaTepHaa:

JIP 1-
JIP15, OK
01-OK 09

1. | KBanToBas npupoja cBera.
['nnoresa [lmanka. BHemHui
doTornexTpruueckuit 3P eKT.
OnbiTel A.I'.CToneToBa. 3aKOHBI
BHEIIIHETO ()OTODICKTPHUIECKOTO
addekra. YpapHeHue DHIITEHHA
1151 (DOTORIIEKTPHUIECKOTO
adekra. DOTOIITEMEHTHI.

2. | IlpakTudeckoe 3ansaTue Ne 16.
O6mbscaenue porodddexra Ha
OCHOBE KBaHTOBOU TEOPHH.
Pemenue 3amay o reme
«BHemHui GoTOIIEKTPUICCKUN

ahdexTy.

Tema 5.2. ®Puzuka
aToMa U AaTOMHOI'0

sapa.

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

1. | EctecTBeHHast pailOAKTUBHOCTD U
e€ Buabl. Mozens aTtoma
Pezepdopna u bopa. Nznyuenue u
MOTJIOIIEHUE SHEPTHUU aTOMOM.
[IpoucxoxaeHne CieKTpoB
UCITyCKAaHUS U MOTJIoIeHus (110
teopun bopa). 3akon
pPaJMOaKTUBHOTO pacraja.

2. | JlaGopaTopHoe 3aHsTHE Ne 12.
Hab6nroneHue cruonHoro u
JMHENYATOrO CIEKTPOB
WCITYCKaHMS Pa3IMYHBIX Ta30B.

3. | CamocTosiTeJIbHAsI padoTa.
N3yuyennem marepuana no teMam
«CocraB aTroMHBIX sAnep. OTKpbITHE
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IIO3UTPOHA U HEUTPOHA. S nepHbIe
cunbl. llennas anepHas peakuus
JEICHUSY.
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2. YCJOBUSA PEAJIMBAIIMU YYEBHOM JUCIHUATLIUHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY
o0ecre4YeHHUI0

Peanuzanus yueOHON JUCHUIUIMHBI TPEOYET HAIMYMS y4eOHOro KabuHeTa —
naboparopun «Duszuka.

O6opynoBaHue yuyeOHOTO KaOUHEeTA:

- MOCaJ0YHBIC MECTA MO KOJIMYECTBY O0yUarOITUXCS;

- pabouee MeCTO MpernoaaBaTeis;

- KOMIUIEKT Y4eOHO-HANISITHBIX TTOCOOUH, TIJIaKaTOB,;

- 000pyOBaHKE ISl BBIMOJIHEHUS JIAOOPAaTOPHBIX padoT;
1.06opyoosanue o0buje20 Ha3Ha4eHus:

JloTku a1 XpaHeHus 000pyI0BaHUS

HcTouHrKY NOCTOSHHOTO U epeMeHHoro Toka (4B, 2B)
barapeiHblii HCTOYHUK ITUTAHUS

Becwi yuebHbIe ¢ THpsSIMU

CexyHi0MepbI

TepMoMeTpsl

[lITaTuBsI

[uuHApBl U3MEPUTENbHBIC (MEH3YPKH)

2. Obopyoosanue 0151 (hpOHMANLHBIX 1AOOPAMOPHBIX pAdOM.:
HabGops! mo mexanuke

HaGops! o MonekynsipHO# pu3nKe U TepMOIUHAMUKE
HaGopp! 110 25IeKTpUIeCTBY

HaGops! 1o ontuke

3.0moenvHbie npubopsl u OONOIHUMETbHOE 000PY08AHUE:
Mexanuka

JlnHamoMeTphl

XKenoba qgyroobpasusie

Kemoba npsmbIe

Habop rpy30B 1o MmexaHuke

HabGop npyxuH ¢ pa3nuuHO# )KECTKOCTHIO

Ha6op ten paBHOro 00bEMa ¥ paBHOM MacChl

[Tpubop nmst u3ydeHus: ABUKESHUS TEN 11O OKPYKHOCTH
[Tpubops! 1151 M3ydeHUS MPSIMOIMHEHHOTO TBYKCHUS TEI
Poruar-nuneiika

Ha6op no uzyuenuto npeodpa3zoBaHusi FHEPTUuu, padOThl U MOLTHOCTH
Moanekynapnaa puzuxka u mepmoouHamuka
Kanopumetpsr

HaGops! Ten no kagopumMeTpuu
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HaGop nns uccienoBanus U30MpoIECCOB B ra3zax

HaGop BeniecTs 715 vcclieIOBaHMs TUTABICHUS U OTBEPECBAHUS

Ha6op nosocoBoii pe3uHbl

Harpesarenu anekrpuyeckue

Inekmpoounamura

AMIiepMeTpbl Ja00paTOPHBIEC C MPEACIIOM U3MEPEHUsT 2A sl UBMEPEHUS B LIETISIX
MOCTOSTHHOTO TOKa

BonbT™meTphl 1abopaTopHbI€ ¢ MpeesioM u3MepeHus: 6B 11 u3MepeHus B HEemnsix
MOCTOSIHHOTO TOKa

Karymka-moTok

Kiroun 3ampbikanus Toka

Kommnacsl

KoMriekTsl IpoBOIOB COETMHUTEIBHBIX

HaGop npsimMbix 1 1yrooO6pa3HbIX MarHUTOB

MusnuamMIepMeTpsl

MynbTUMETpBI TUGPOBHIE

Ha6op no anextponuzy

HaGops1 pe3rcTopoB npoBoIOYHbIE

[TorenunomeTp

[TpuGop nnst HaOMIOACHHS 3aBUCUMOCTH COTIPOTUBIICHUSI METAJNIOB OT
TEMIIEPATypPbl

PannokoHCTpyKTOp i1t COOPKH pauoNPUEMHUKOB

Peocratsl mos3yHKoBbIE

[IpoBoIIOKa BEICOKOOMHAs Ha KOJOJKE JJIsI U3MEPEHUSI YAEIbHOIO COMTPOTUBIICHUS
DNEKTPOMarHuThl pa300pHBIE C JETATSIMU

JlecTBytomas MOAEIb IBUTATENS-TEHEPATOPA

Onmuka u keéanmoesasn Quzuka

DKpaHbl € MIETbIO

[mockoe 3epkaiio

Komrekr nuH3

[Tpubop nnst u3MepeHus IIUHBI CBETOBOM BOJHBI C HAOOPOM TU(PPAKITUOHHBIX
pEeLIeTOK

HabGop andpakiimoHHBIX pemeToK

HcTounuk cBeTa ¢ TMHEHYATBhIM CIIEKTPOM

[Tpubop nmnst 3aKUraHus CIEKTPATBHBIX TPYOOK ¢ HAOOpoM TpyOOK
CrnexTpockor 1a00paToOpHbIit

Kommekt hotorpaduit Tpexos 3apsixeHHbIx yacTull (H)

Jo3zumerp
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3.2. IlepevyeHb peKOMeHyeMbIX Y4eOHbIX U31aHMIA, JONMOJTHUTEIbHOM
JIUTEPATYPhbl © HHTEPHET-PeCypPcoB

1. Knanos JI.C. ®uzuka nns ccyson: yue0./JI.C. XKnuanos, I'.JI. XKganos — 5-¢
u31., cTep., nepeneyarka ¢ u3g. 1987 r. — M.: Anbsnc, 2018.

2. MuHckni, A. A. dnsuka : yuebHuk / A.A. NMuHckuiA, I.10. FpakoBCKuUiA ; noa o6,
pea. HO.W. Ouka, H.C. Nypblweson. — 4-e usg,., ucnp. — Mocksa : POPYM :
NMHDPA-M, 2021. — 560 c. — (CpeaHee npodeccnoHanbHoe obpasoBaHue). -
ISBN 978-5-00091-739-8. - TeKcT : aneKTpOoHHbIN. - URL:
https://znanium.com/catalog/product/1150311 (pata o6paweHus: 20.01.2022). —

Pexkum gocTyna: no nognucke.
3. Kucenesna, I'. I1. ®usuka : yue6. nocobue / I'. I1. Kucenesa, B. M. Kucenes. -
Kpacnosipck : Cub. penep. yu-t, 2011,

4. Tapacos, O. M. ®u3uKka: nabopatopHblie paboTbl C BONPOCaMMN U 33a4aHUAMM :
yyebHoe nocobue / O.M. Tapacos. — 2-e usa., ucnp. u gon. — Mocksa : POPYM :
NHDPA-M, 2020. — 97 c. — (CpeaHee npodeccnoHanbHoe obpasoBaHue). - ISBN
978-5-00091-472-4. - TeKcT : aINeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1045712 (pata obpaweHus: 20.01.2022). —
Pexxum gocTtyna: no nognucke.

5. COOpHHUK 3a/1a4 U BOMPOCOB 110 (HU3UKE JJIs CPETHUX CIIell. y4ueO.

3aBenenuii/[lon pen. P.A.I'mankoBoii.-M., 2008 /244.

6. Msxumes I".51., byxoBueB b.b., Corckuit H.H. ®usnka 10 k1. (KOMIUIEKT ¢
AJIEKTPOHHBIM TIpuiIokeHueM). -M.: IIpocsemienue, 2011.

7. Msxumes I"41., ByxoBues b.b., Corckuit H.H. ®u3uxka 11 k1. (KOMIIEKT €
AJIEKTPOHHBIM TIpuioxkeHueM). -M.: IIpocsemienue, 2011.

8. PeimkeBuu A.I1. Coopnuk 3amau mo ¢pusuke 10-11 xmace. -M.: [Ipocsemenue,
2008.

9. http://www.infoline.ru/g23/5495/physics.htm - Caiit «®u3nka B aHUMAIUAX)
Caiit comepuT aHUMAaIUH (BUAeo(pparMeHThI) IO BCEM paszienam (GU3HKH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCHUILIAHBI

KoHTpo/ib 1 o1eHKa pe3yabTaToB YCBOCHHS Y4€OHOM TUCHUTIIMHBI
OCYIIECTBIISIETCS IIPETIO/IaBaTENEM B MPOIIECCe NPOBEACHUS MPAKTUYECKUX 3aHATUH,
71a00PaTOPHBIX 3aHITHM, BHIIOJIHEHUS 00yUYalOIUMUCA HHIUBUYaJIbHBIX 3aJJaHUM, TIpU
MIPOBEPKE CAMOCTOATEIBHOM pabOThI CTY/IEHTOB, a TAK K€ B XOJI€ IPOBEJACHUS SK3aMEHA.

Pesyabrarsl 00yyeHust
(ocBOEHHBIE YMEHMS, YCBOCHHbIE
3HAHUA)

@®opMBbI U METOAbI KOHTPOJIA U OLEHKH
pe3yJibTaToOB 00y4eHM s

Memanpedmemubte:

- HCTIOJIB30BAHKE PA3INIHBIX BUIOB
MO3HABATEJIbHOMN JIEATEILHOCTH IS
penieHust PU3NISCKUX 3ajad, MPUMEHEHUE
OCHOBHBIX METOIOB ITO3HAHHUS
(HabmrofieHUS, ONTUCAHUSI, U3MEPECHHUS,
IKCIIEPUMEHTA) JUIS U3YUCHUS Pa3InIHBIX
CTOPOH OKPYXAarOIICH IeHCTBUTEILHOCTH;
- HCIIOJIb30BAHME OCHOBHBIX
WHTEJUICKTYyaJIbHBIX OTepaIlnii:
IIOCTAaHOBKHU 3a7a4yd, (OPMYIUPOBAHUS
TUIIOTE3, aHAJIM3a U CUHTE3a, CPaBHCHUS,
000011eHMs1, CUCTEMATHU3aIiH, BBISIBIICHHUS
NPUYUHHO-CJICJICTBCHHBIX CBSI3€H, TTOMCKA
aHaJIOroB, (HOPMYJIUPOBAHUS BHIBOJIOB IS
U3yYCHUS Pa3IMYHbBIX CTOPOH (PU3NYECKHUX
00BEKTOB, SIBIICHUI U TPOIECCOB, C
KOTOPBIMH BO3HHKACT HEOOXOAUMOCTD
CTAJIKUBAThCSA B MPOdeCCHOHAIBHOU
cthepe;
- YMCHHUE TCHEPHUPOBATH UJCH U
OIpENeNATh CPEACTBA, HCOOXOMUMBIC IS
UX peaau3aliu;
- YMEHHE UCTIOIb30BaTh Pa3InYHbIC
WMCTOYHHUKHU IS MOJyYeHUs (pu3ndecKoi
nH(OPMaIIMK, OIICHHBATH €€
JOCTOBEPHOCTb;
- YMEHHE aHAJIM3UPOBATH U TIPEJICTABIISATH
WH(pOpMAIIHIO B Pa3IUYHBIX BHJIAX;
- YMEHHE MyOJIMYHO TIPEJICTABIIATH
pe3yNIbTaThl COOCTBEHHOTO MCCIICIOBAHUS,
BECTH JUCKYCCHH, JOCTYITHO U
TAPMOHHYHO COYETasl COIEp)KaHUE U
¢dbopmbl ipezicTaBIsieMoi HHPOPMAIIHH;

MIPAKTHYCCKHUE 3aHATHUS, BBHITIOJTHCHHEC
WHAUBUAYATbHBIX 3aaHHUHA

BBITIOJTHCHUE KOHTPOJIBHBIX padoT,
HaAOJIFOJIEHUE 34 BBHIITOJIHEHUEM
1a00paToOpHBIX PadOT, 3aIIKTa JIOKIAJIOB,
DK3aMeEH.

npeomemmbsle:

- c(OPMUPOBAHHOCTH MPEJICTABICHUI O

MPAKTUYICCKUC 3aHATHS, BBITIOJTHCHUC
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poniu ¥ MecTe (U3UKUA B COBPEMEHHOM
Hay4YHOU KapTHUHE MUpPa; TOHUMaHUE
(hU3UUECKOM CYITHOCTH HAOIIOIAEMBIX BO
BceneHnnoil siBineHuid, poiau GU3MKH B
(hopMUpPOBaHUU KPyro3opa u
(yHKIIMOHAILHON TPaMOTHOCTH YEJIOBEKa
JUTSI pEIlIeHUs] TIPAKTUYECKUX 3a]1a4;

- BJIaJICHHE OCHOBOIIOJIATraloIIUMHU
(hU3UYECKUMU TTOHSATUSAMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TEOPUSIMHU; YBEPEHHOE UCIIOJIb30BAHUE
(hU3UYEeCKOl TEPMHUHOJIOTUU U
CUMBOJIUKH;

- BJIaJICHHE OCHOBHBIMH METOAAMHU
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIMH B
¢dusuke: HaOMIOIEHUEM, ONTMCAHKEM,
HU3MEPEHHUEM, DKCTIEPUMEHTOM;

- yMeHHsI 00pabaThIBaTh PE3yJbTaThI
W3MEpPeHHM, OOHApYKUBaTh 3aBUCHUMOCTH
MEXIy PU3NUYECKUMH BEIUYHMHAMH,
00BSCHATH TOyYCHHBIC PE3YJIBTATHI U
JIeJIaTh BBIBOJBL;

- cOpMUPOBAHHOCTH YMEHHUS pelIaTh
buznueckue 3a1a4u;

- cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH
NOJTyYEHHBbIE 3HAHUS JUIsl OObSICHEHUS
YCIIOBUM MPOTEKaHUsl (PU3NUECKUX
SBJICHUU B MIpUpoOJIe, TpodhecCuOHANTbHON
chepe U 1715 TPUHATHS IPAKTUYE CKUX
pELIEeHUH B IIOBCEIHEBHOM KU3HU;

- ¢(hOPMHPOBAHHOCTH COOCTBEHHOM
MO3UIMH 0 OTHOIICHHIO K (PU3HUECKOM
uH(pOpMaIIUY, TTOTy4YaeMOoil U3 pa3HBIX
HMCTOYHHKOB.

WHIUNBUAYATbHBIX 3aaHHHA

BBITIOJTHEHUE KOHTPOJIBHBIX padoT,
HaOJIIO/ICHNE 32 BBITIOJTHEHUEM
1a00paTOPHBIX PadoT, 3aIUTa JOKIAI0B,
IK3aMEH.
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