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PACCMOTPEHO:

Ha 3acegannu MK «OV ]l u AJl»
IIporokomn Ne OT «___ » 20 T
IIpencenarens MK

Ucaesa JL.LE.

PABOYAS TIPOTPAMMA OBIIEOBPA30OBATEJIbHOM VYUYEBHOW JIUCLUIUIMHEI
OJII1.02 «Dusuka» paspaboTaHa Ha OCHOBE:

- Ilpukaza MunoOpHayku Poccun ot 3 ampens 2018 r. Ne 230 «O06 yTBepxkaeHnn QeneparbHOro
rOCYJapCTBEHHOIO 00pa30BaTeNFHOTO CTaHAapTa CpEAHEro mNpoQecCHOHANBFHOTO 00pa3oBaHHs II0
npodeccuun

- tpeboBarmiit PI'OC cpemnero oOmero oOpa3oBaHWS, NPEABABISEMBIX K CTPYKTYpeE,
COIOCPKAHMIO M pE3yJbTaTaM OCBOCHMS yueOHOW mucuuiuinHbl «®dusnka», B COOTBETCTBUH C
PexkomeHganusiMu 1Mo OpraHU3alKy MONYYSHHs] CPEAHEro oOLiero oOpa3oBaHUs B IpefeliaX OCBOCHUS
00pa30BaTeIbHBIX MPOTPaAMM CPEIHETO MpodeccHoHaTbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETro
obpa3zoBanus ¢ yuetoMm TpedoBanuit ®I'OC nomxywgaemoit mpodeccuu 29.01.05 3akportmk

- miucbMa JlemapraMeHTa TOCyIapCTBEHHOM MOJIMTHKHA B cdepe TMOATOTOBKH pabouux KaJapoB U
ATT1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259;

- Ilpumepno#i mporpamMmel oO0IIE0Opa3oBaTeNbHON Y4eOHOW AUCHUIUTMHBI «Du3nkay s
npohecCHOHANBHBIX 00pa30BaTeNbHBIX Opranm3anuii (pekomeHnoBaHHOH OI'AY «DUPO» B kauectBe
npumepHoi mporpammbl st peanuzanun OIIOIT CIIO na 6a3e ocHOBHOro o0miero oOpazoBaHHS C
moydeHreM cpefHero obmero obpasoBanwus, [Iporoxom Ne 3 ot 21 wroms 2015 r., PerucrpanmoHHsrit
Homep penieH3nu 384 ot 23 uronsa 2015 r. DT'AY «DUPOy»);

- nmucbMa MunoOpHayku Poccun ot 28.10.2015 Ne 08-1786;

- muckMa MunoOpHayku Poccum ot 22.04.2015 Ne 06-443 «O nampaBieHHHu MeTOIUYECKUX
pekoMeHanui» (BMecTe € MeToOMYecKMMU PpEKOMEHAALMSIMUA 10 pa3paboTKe W peanu3anuu
aJIalITUPOBaHHBIX ~ 00pa30BaTENILHBIX MIPOTPaMM  CPEAHEro  MpOoQPEecCHOHANLHOTO  0Opa3oBaHU,
YTBEPKIACHHBIM MpHUKa3oM MuHucTepcTBa 00pa3oBaHus u Hayku Poccuiickoit @eneparuu ot 20.04.2015
Ne 06-830 BH);

-nuceMa MunoOpHayku Poccun, ®enepanbHoii cimyxObl 110 Haa3opy B cdepe oOpa3oBaHUS U
Hayku oT 17 ¢espanst 2014 1. Ne 02-68 «O mpoxoxkIeHHH TOCYJapCTBEHHOW UTOTOBOW aTTECTAllUH TI0
00pa3oBaTeIbHBIM NIPOrpaMMaM CpeiHero oduiero o0pa3oBaHus 0OydyaroIIUMKCSA 0 00pa30BaTEeIbHBIM
nporpaMMam cpeaHero npo)ecCHoHaIbLHOTO 00pa30BaHU»

- PEeKOMEHJAIlMW [0 OpTaHW3alWu IONYyYCHHUs cpelHero oOmero obpa3oBaHHs B Mpezenax
OCBOEHHUSI 00pa30BaTeNFHBIX MPOrPaMM CpeiHero npodeccroHanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHus C YyderoM TpeOoBaHUIl (enepalabHBIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX
CTaHJApPTOB U TOJTydaeMoi Mpoeccui MU CIIEIHATBbHOCTH CPEeIHEro MpohecCHOHaIbHOTO0 00pa30BaHUs
(mMceMO JlemapTaMeHTa TOCYAapCTBEHHON TONHMTHUKH B cdepe MOJArOTOBKH pabovMX KaJIpoB W IO
MunoOpuayku Poccun ot 17.03.2015 Ne 06-259) u

B COOTBETCTBHHM C Y4eOHbIM IutaHoM mno mnpodeccun 29.01.05 3akpoHIIMK, YTBEpKIEHHBIM
nupexropoM OKIIOY «HI'TTKW» Muntpyna Poccun Arapkossim H. H.

Paspaborunk: Pomanosckuit C.A., npenogaBatelib Bhiciei kpanudukannonHoe kareropuu GKIIOY
«HITTKW» Muntpyna Poccun

Opraun3anmg-pa3padboTurk padoyeil mporpamMMEl:

denepanbHOe Ka3eHHOEe MNpodeccroHalbHOEe oOpa3oBaTelibHOE — yupexiaeHue «HoBoKy3HeUKwHit
rOCYJapCTBEHHBIA T'YMAHUTAPHO-TEXHUYECKUH KOJIEDK-UHTEpHAT» MUHUCTEPCTBA TPyAa U COLUAIbHOM
3anuThl Poccuiickoit denepaiiin

Penensent: Macnosa T.®., npenonaBatens Boiciei kBampukanuonHoe kareropuu ['BIIOY
«KOMK»
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1 TMMACHOPT PABOYEN ITPOTPAMMBI
OBIIIEOBPA3OBATEJBbHON YYEFHOM JUCIUIIJINHBI

1.1. O0Js1acTh IPUMEHEHUs IPOrPaMMbI

PabGouass mporpamMmma 001I€e00pa30BaTENBHON YYCOHOW TUCITUTIIMHBI
ONIL.02 ®U3UKA sBaseTcss YacTbio aJalTAPOBAHHOM 00pa3oBaTeNbHOMN
IporpaMmMbl  CpeHEro  MpO(EeCcCCHOHANBLHOTO  O0pa3oBaHUs  MOJTOTOBKHU
KBATM(PUIIUPOBAHHBIX pabounx, cayxkamux (manee — OY]] CIIO IIIKPC) B
cootBercTBUM ¢ PI'OC no npodeccun 29.01.05 3akporuk.

1.2. Mecto 00meo0pa3oBareibHON Y4e0OHO TMCHUILUIMHBI B CTPYKTYpe
AOII CIIO IIKPC

Oo6meobpazoBatenpHas yueOHas aucnumummaa O/[I1.02 ®U3NKA BxoauT B
obmeobOpazoBarenpHblii  uka  AOII  CIIO TIKPC 29.01.05 3axpoimimik
dbopmupyemMoro u3 o00s3aTeNbHBIX MpeaMeTHbIx obnacteit DPI'OC cpenHero
obmiero oOpaszoBanusa, 1 npodeccuit CIIO TexHonOrHYeckoro mnpodus
po¢eCCUOHAIBHOTO 00pa30BaHUs.

B yuebnom mmane IINIKPC 29.01.05 3akpoimuk ydeOHas IUCUUILIMHA
OMIL.02 «®Duszuka» BXOJUT B COCTaB 00I1I€00pa30BATENbHBIX YUEOHBIX AUCIUIUINH
10 BEIOOPY.

1.3. Hean " IUIAHMpPYeMble pe3yJabTaThl OCBOCHHS
o0meo0pazoBaTesibHOM yueOHOM qucuiuinabl O1I1.02 «Pusnka

PabGouass mnporpamma AMCHMIUIUHBI OpPUEHTHpPOBaHAa HAa JOCTHUKCHHE
CIEAYIOMIMNX EIICH:

o OCBOCHHME 3HAHMK O (yHIAMEHTAIbHBIX (PU3UYECKUX ¢ 3aKOHAX H
NPUHIINATAX, JISKAIIMX B OCHOBE COBPEMEHHOW (DM3MUYECKON KapTUHBI MHpA;
HanmOoJiee BaXKHBIX OTKPBITUAX B 00JACTH (DM3MKH, OKA3aBIIMX ONPEIEISIONIEe
BIMSHUE HA Pa3BUTHE TEXHUKA M TEXHOJOTHH, METOJaX HAyYHOTO MO3HAHUS
TIPUPOIBL;

o OBJIAJICHWE YMEHUSMU TMPOBOJUTH HAONIOJCHHS, IUIAHUPOBATh M
BBITIOJIHATH 9KCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJECIH, TPUMEHSThH
MOJIyYeHHbIC 3HAaHUA TO0 (pu3uKe i OOBACHEHHS Pa3HOOOPA3HBIX (PUINYECKUX
SBJICHM W CBOMCTB BEIIECTB; MPAKTHYECKH HCIOJIb30BaTh (DPM3UUYECKUE 3HAHMUS;
OLIEHUBATH JOCTOBEPHOCTH €CTECTBEHHO-HAYUYHON HH(OpMAIIHH;

o pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, HWHTEIUIEKTyallbHBIX U
TBOPYECKUX CIOCOOHOCTEH B mpolecce NPUOOpPETeHHs 3HAHUW W YMEHHM 10
(du3MKe ¢ UCIIOIB30BAHUEM PAa3IMUYHBIX UCTOYHUKOB HH(POPMAITUN 1 COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

o BOCIHUTAHHE YOEXJAECHHOCTH B BO3MOXKHOCTH IO3HAHHUS 3aKOHOB
IPUPOJIBI, UCTIONH30BAHUS TOCTHKEHUI (DU3UKK Ha 0Jaro pa3BUTHS YEIOBEYECKOM
IUBWIM3AIMN; HEOOXOJUMOCTH COTPYAHHMYECTBA B MPOIECCE COBMECTHOTO
BBITIOJTHEHMSI 3aJ]]a4, YBaXHUTEIHHOTO OTHOIICHHWS K MHEHHUIO OIMOHEHTa TpHU
OOCYXKIeHHH TIpOoOJieM eCTECTBEHHO-HAYYHOTO COJIEpPKaHWs; TOTOBHOCTH K
MOpPaTbHO-ITHUECKON OIEHKE HCIMOJIb30BaHUS HAyYHBIX JOCTH)KCHHU, YyBCTBa
OTBETCTBEHHOCTH 3a 3aLIUTYy OKPY>KAIOIIEH Cpe/ibl;



J UCTIOIb30BaHUE MPHOOPETCHHBIX 3HAHUW M YMEHHWH Ui pelIeHUs
NPAaKTUUYECKUX 3a7ad TMOBCEJIHEBHOM JKM3HHM, oOecreyeHus 0e30macHOCTU
COOCTBEHHOW JKW3HM, pPAIMOHAIBHOTO MPHPOJONOIB30BaHUS W OXPaHbI
OKPY’KaIOIIeH Cpebl, U BO3MOXKHOCTh MPUMEHEHHUSI 3HAHUW TIPU PEIICHUU 3a/1ad,
BO3HHKAIOUIHUX B MOCIEAYIONICH MPO(HEeCCHOHATBHOM eI TEIbHOCTH.

OcBoenne conepkanusi 00eo0pazoBaTeIbHON y4eOHON NUCIUTLTUHBI
OMIN.02 «®Duzuka» oOecreuynBaeT JOCTHKEHHE CTYJIEHTaMU CJEAYIOIINX

PE3yJIbTATOB:
JIMYHOCTHBIX:

JI1. YYBCTBO T'OPJOCTH W YBAXKEHHS K HCTOPUU M JIOCTHIKCHUSM OTEYECTBEHHOM
¢du3nueckoil HaykH; (U3MUECKH TPaMOTHOE MOBEAEHHE B NMPO(eCcCHOHANbHOU
JESITeTbHOCTH U OBITY ITPH 0OpaIieHHH ¢ MPUOOPaMH M YCTPOHCTBAMU;

JI2. TOTOBHOCTh K HPOJODKEHHIO OOpa30BaHMS M TOBBILICHHS KBATH(DHUKANH B
n30paHHON TPOQPECCHOHANTBHON NEATETFHOCTH U O0BEKTHBHOE OCO3HAHUE POIIU
(bHU3MUECKUX KOMIIETCHIIUH B 3TOM;

JI3. YMEHHE HCIOJb30BAaTh JIOCTHKECHUS COBPEMEHHOW (u3nyeckod HayKu U
(GU3NYECKUX TEXHOJOTMH JUIsl MOBBIILIEHUS] COOCTBEHHOIO HMHTEIJIEKTYaJbHOTO
pa3BUTHI B BEIOPaHHOM PO(ECCHOHATLHOMN 1A TEbHOCTH;

JI4. YMEHHE CaMOCTOSTENbHO J0ObIBaTh HOBBIE Msi ceOs (u3nyecKue 3HaHWUS,
WCTOJIB3Ys JJISl 3TOTO JOCTYITHBIE HICTOYHUKH MH(POPMAIINH;

JIS. YMEHHE BBICTpaNBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHsS B KOMaHJE IIO
pElIeHNIo 00IUX 3a/1a4;

JIe. YMEHHE YIpPaBIATH CBOEW IO3HABATEIBHOW JI€ATEIBHOCTHIO, MPOBOAUTH

CaMOOILICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHUS;

METANPEIMETHbBIX:

Mi1. WCIIO0JIb30BAHNUE PA3JIMUHBIX BUJOB MTO3HABATEIILHON JIEATEIbHOCTH ISl PELLICHUS
(dbu3MYecKux 3a7a4, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOJCHUS,
ONMMCAaHUs, HU3MEPEHUs, DSKCIEPUMEHTA) [UIi M3Y4YEHHS pa3IMYHbIX CTOPOH
OKpY>KarollleH TeMCTBUTEIbHOCTH;

Ma2. UCIOJIb30BAHNE OCHOBHBIX MHTEJUICKTYalIbHbIX ONEpalfii: MOCTAaHOBKU 3a/1a4H,
dbopmMynupoBaHUS THUIIOTE3, aHalW3a W CHHTE3a, CpaBHEHUs, OO0O0OIIEHUS,
CHCTEMaTHU3allii, BBISBIECHUS TNPUYMHHO-CIIEACTBEHHBIX CBfA3EH, IOMCKa
aHaJIOI'OB, q)OpMYHI/IpOBaHI/ISI BBIBOJAOB I HW3YYCHUA PA3JIMYHBIX CTOPOH
¢u3nyeckux OOBEKTOB, SBJIEHUH U MPOLECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0JIMMOCTb CTAJIKUBATHCS B MPOPECCHOHANBHOM chepe;

M3. YMEHHE TEHEpUPOBATh WJIEU U OINPEAENsATh CPEICTBA, HEOOXOAMMBIE M UX
peanuzanuy;

M4. YMEHHE HCIIONIb30BaTh PA3UYHbIE UCTOYHUKU I TONYYeHUS (PU3NIECKOU
nH(pOpMaIuu, OIICHUBATh €€ JOCTOBEPHOCTH;

MS. YMEHHE aHAIM3UPOBATH U MPEJCTABIATH HH(OOPMAIMIO B PA3IMUHBIX BUAAX;

Meé. yMEHUE ITyOJIMYHO TMPEJCTaBIATh PEe3yIbTaThl COOCTBEHHOTO WCCIIECIOBAHMUSI,

BECTH JUCKYCCHH, JOCTYITHO M TapMOHHMYHO COYeTas coJepKaHue U (POpMbI
npeicTaBiIsieMol nH(pOpMaluu;

NPEAMETHDBIX:



I11.

c(OPMHPOBAHHOCTh NPEACTABICHUN O POJIM U MecTe (U3UKA B COBPEMEHHOM
HAy4YHOU KapTHHE MHpa; MOHUMaHNEe (U3MYECKOH CYIIHOCTH HAOIIOAaEMBIX BO
Bcenennoii  siBnenuii, ponu Qu3MKKM B (HOPMUPOBAHMM KpYyrozopa u
(YHKIIMOHAJIBHOM IPAaMOTHOCTH YeJIOBEKA JUISl PEHICHUs] MPAKTUYECKUX 3a/1a4;

I12.

BJIAJICHUE OCHOBOIIOJIAraloIIMMHU ¢bu3nIecKkuMu MIOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOPHUAMHU; YBEPEHHOE UCIIOJIb30BaHUE
(U3MYECKOIl TEPMUHOJIOTHH U CUMBOJIUKH;

I13.

BJaJICHHE OCHOBHBIMH METOAAMH HAY4YHOIO IIO3HAHHUSA, HCIIOJIB3YEMBIMH B
¢busuke: HAOTIOCHUEM, OTIICAHUEM, U3MEPEHHUEM, YKCIIEPUMEHTOM;

I14.

yMeHHsl oOpalaThiBaTh pe3yJbTaThl HW3MEpEHUi, OOHApyXUBaThb 3aBUCHMOCTD
MeXay (U3MYEeCKMMH BeIHMYMHAMHU, OOBSCHATH IOJYYCHHBIC DPE3yJIbTaThl H
JIeJIaTh BBIBOJIBI,

115.

c(OPMHPOBAHHOCTH YMEHUS peIiaTh PU3MUECKUE 3a/1aUH;

I16.

c(hOPMUPOBAHHOCTh YMEHHSI MIPUMEHSTH MOJNYYEHHBIC 3HAHUS ISl OOBSICHEHUS
yCIOBUIM MpoTekaHus (U3NYECKUX SIBICHUH B Mpupoje, NMpodheccHoHaTbHOM
cdepe U AT TPUHSITHS MPAKTUICCKUX PEIICHUN B ITOBCETHEBHOM KU3HU;

7.

c(hOpPMUPOBAHHOCTh COOCTBEHHOH TMO3UIMU 10 OTHOIICHUIO K (U3NYECKOM
nH(OpMAaINH, TTOJTy4aeMON U3 pa3HBIX HCTOYHHKOB

1.4. PexomeHayeMoe KOJHYECTBO 4YacOB Ha OCBOeHHMEe TMPOTrPaMMBbI

o0meooOpasoBareabHoi JAucuumInHbl OAI1.02 «Puzuka:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku cTyneHTa — 308 gacos

B TOM 4HcCJIe:
00s13aTeNbHOM ayTUTOPHON yueOHOU Harpy3ku cTyaeHTa — 200 yacos,
CaMOCTOSITENIbHOM paboThl cTynenTa — 100 yacos.



2 CTPYKTYPA U COAEP)KAHUE

OBIIIEOBPA30OBATEJIBHOM YUYEBHOM JUCIATLIAHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOH padoThl

Bup yueOHoii padoTbl

Oovem yacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 308
O0s3aTesibHAsI ayIMTOPHAsA YueOHasi HATPy3Ka (Bcero) 200

B TOM YHUCJIE!

MPAKTUYECKHE 3aHATH (MK PabOThI) 120
CamocrosiTesibHas paboTa cTyaeHTa (Bcero) 100

B TOM YHUCJIE!

CaMoCTOsITeNIbHAsL Pab0Ta HAJ| POCKTOM 10 (4 cemecmp)
paboTa 1o 3aKkperuieHnIo n3ydeHHoro matepuaia (/13)

Kouncyabranumn 8

[Tpomesxyrounas arrecranus B popme mudepeHIIMpPOBAHHOTO 3a4eTa




2.2. TemaTuueckmii IJ1aH U cojiepxaHue 001IeodpazoBarebHOi yueoHoi qucimminabl OI1.02 «Pusukar»

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKUE PadoThl, O0bem yacon YpoBeHb
pa3aesioB U TeM CaMOCTOSITe/IbHAS padoTa 00yyauuxcs, KypcoBasi pa6ora (IpoeKT) (Maxkc/00s13/cam) OCBOEHUS
1 2 3 4
Beenenne Conep:xaHue y4eOHOT0 MaTepuaja 3/2/1 1,2
Ousuka — (QyHaaMeHTaJdbHas Hayka o npupoje. EcTecTBeHHO-HAy4HBIH METOJ

MMO3HAHMS, €r0 BO3MOXKHOCTHU M TPAHUIbl MPUMEHUMOCTH. DKCIEPUMEHT U TEOpHs B
mpolecce MO3HaHUS MpUpoAbl. MojaenupoBaHue (U3NYECKUX SBICHUN M IPOLIECCOB.
Ponb sxcniepuMenTa U TEOPUU B TPOIIECCE MO3HAHUS PUPOAbl. Du3nueckasi BEJIMUMHA.
[Torpemnoctr u3MepeHuit ¢usnueckux BenuuyuH. Dusnueckue 3aKoHBL. [ 'paHHIIBI
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [loHsATHE 0 Pr3nUecKoil KapTHHE MUpPA. 3HAUCHUE
¢dusuku npu ocsoenuu npodeccuii CI10 u cnenmansuocteit CI10.

CamocrosiTesibHas paboTa 00y4arOMMXCs 1
Hanucanue scce «OTKpbITHSA B U3UKE - OCHOBA ITPOrpecca B TEXHUKE U TEXHOJIOTUH
MIPOU3BOJICTBAY

OcHoBHBIC BHBI 1eSITEIBHOCTH CTY/ACHTOB:

YMeHHs TIOCTAaHOBKH II€NIEH JESTEeIbHOCTH, TUIAHMPOBAHUS COOCTBEHHOW NEATENBHOCTH [UIS JOCTHIKCHHS
IIOCTABJICHHBIX LIEIEH, IPEIBUICHHU BO3ZMOXKHBIX PE3YJIBTATOB DTUX ACHCTBUM, OpraHU3allMi CaMOKOHTPOJIS
U OLIEHKH MOJTY4YEHHBIX pe3ysbTaToB. Pa3BuTue ciocOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JJOTHYECKH
00OCHOBBIBaTh CBOIO TOYKY 3pEHHUS, BOCIIPUHHMATh M aHAJIU3UPOBAaTh MHEHUS COOECeHUKOB, MpPU3HABas
[IpaBO JIPYyroro 4ejoBeK Ha HHOe MHeHue. [IpousBeneHue u3MepeHus (QU3NYECKUX BEIMYMH U OLEHKa
IPaHUIIBI TOTpeLIHOCTEN n3MepeHuil. [IpeacraBnenue rpaHuLbl MOTPEIIHOCTEN U3MEPEHUN IIPU IIOCTPOCHUU
rpadukoB. YMEHHE BBICKA3bIBaTh TUIOTE3bI ISl OOBSICHEHHS] HAOMI0JaeMbIX SIBICHUM. YMEHHE Mpeasarathb
MOJIeNI  ABJICHUM. YKazaHUWEe TpaHMLl IMPUMEHUMOCTH (U3MYECKUX 3aKOHOB. I310KeHHE OCHOBHBIX
MOJIO)KEHUH COBPEMEHHOM HayyHOW KapTHHBI Mupa. [IpuBeneHrne npumMepoB BIUSHUS OTKPBITUHN B (pU3UKE Ha
porpecc B TEXHUKE M TEXHOJIOTHH ITpon3BoAcTBa. Micnonabs3zoBanue MHTepHETa JUIsl TOMcKa HHGOpMaluu




Tema 1
Mexanuka

Conep:xanue yueOHOro MaTepuasa:

Kunemaruka. Mexanuueckoe gaBwkenue. Ilepememienue. Ilyte.  CkopocTb.
PaBHOMEpHOE  NpAMOIMHEHHOE  JBMJKEHHME. Y CKOPEHHE. PaBHOnEpemennoe
npsiMonuHeiiHoe nBkeHue. CBoOogHOe maneHue. JIBrkeHue Tena, OpOIIEHHOTO MOJ
YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUIKEHUE 110 OKPYKHOCTH.

3akonbl Mexanuku Hprorona. Ilepsbiii 3akoH Hprotona. Cuna. Macca. Mmmynbc.
Bropoit 3akoH HptoToHa. OCHOBHOI 3aKOH KJIACCMUECKOM AMHAMUKH. TpeTuil 3akoH
Hprotona. 3akon BcemupHoro tsarorenus. ['paBuranmonHoe nojue. Cuna Tsbkectu. Bec.
Cnioco6s! u3mepenust macchl Tei. Cuibl B MEXaHUKE.

3aKoHbI COXpaHEHHUs] B MeXaHHKe. 3aKOH COXpaHEHUs HUMIlylbca. PeakTuBHOE
newkenue. Pabora cunmbl. Pabora NOTEHIMAIBHBIX CHJ. MOIIHOCTh. DHEPTHUs.
Kunernueckas sneprus. llorenuunanbHas sHeprus. 3aKOH COXPaHEHUS MEXAHMYECKOU
sHepruu. [I[puMeHeHne 3aK0HOB COXpaHEHUSI.

IlpakTH4yeckue 3aHATUA

HccnenoBanue NBH>KEHUS TEJIA O] AEHCTBUEM MTOCTOSHHOM CUJIBL.

N3yueHue 3aKoHa COXpaHEHUS! UMITYJIbCA.

CoxpaHeHre MEXaHMUYECKOM SHEPTUH MPHU JBMKEHUH TeJla MO ICUCTBUEM CUIT TSDKECTH
U yIIPYTOCTH.

CpaBHeHMe pabOThI CHUJIBI C U3MEHEHUEM KHHETHUECKOM SHEPTUH Tela.

N3ydyeHne 3akOHOB COXpaHEHHUsT Ha TMpUMepe yaapa IIapoB U OaTMCTUYECKOTO
MasTHHKA.

W3ydenne ocobeHHOCTEN CHUITBI TPEHHS (CKOIBKEHUS).

60/40/20

JdeMoHcTpanUMm:

3aBUCUMOCTh TPACKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Buibl MexaHNYECKOTO JBUKEHHUSL.

3aBUCUMOCTB YCKOPEHMS TeJla OT €r0 MACCHI M CUJIBI, AEUCTBYIOLIEH Ha TEIO.
CrnoxeHue cui.

PaBeHCTBO ¥ IPOTUBOIIOIOKHOCTD HANIPABJICHUSI CUJI IEHCTBUSA U IPOTUBOAECHCTBUSA
3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Cunel TpeHuUs.

HesecomocTs.

PeakTtuBHOE ABMXKEHUE.

[lepexon noTeHNIMaIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.
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CamocTosiTe1bHas1 padoTa: 20
Cocrasiienne cxeMbl «CpeaHsisi CKOPOCTh ITPH HEPABHOMEPHOM JIBHKCHHIDY
CocraBiieHHe KOHCIIEKTa « YTIIOBasi CKOPOCTh. PaBHOMEpHOE IBHKEHUE TI0 OKPYKHOCTHY
Cocrasiienue koHcnekTa «KnHetndeckas sHeprus u padoTa

Cocrapiienne Ta0IHUIbl «3aKOHBI MEXaHUKH

OcHoBHBIC BUBbI 1eITEJIbHOCTH CTY/ACHTOB:

[IpencraBieHre MEXaHUMUECKOI'O JIBMJKEHHUS Tella ypaBHEHUSIMHU 3a-BECOMOCTHM KOOPAMHAT U IPOEKIUEH
CKOpOCTH OT BpeMeHHU. [IpescTaBiieHne MexaHMYeCcKoro ABMKEHUS Teja rpaukaMy 3aBUCUMOCTH KOOpIUHAT
U MPOEKIMEN CKOpPOCTU OT BpeMeHHU. OlpeneneHre KOOpAUHAT IIPOHJEHHOIO MyTH, CKOPOCTU U YCKOPEHUs
TeNna 1o rpaguKaM 3aBUCMMOCTH KOOPIMHAT U MPOEKLUUH CKOpOCTU OT BpeMeHH. OrpenesieHue KOOpIuHaT
MIPOMJEHHOIO IYTH, CKOPOCTU M YCKOPEHHS Teja 0 YpPaBHEHUSM 3aBUCHMOCTH KOOpPAMHAT U IPOEKIHUM
CKOpPOCTH OT BpeMmeHH. IIpoBeneHue CpaBHUTEIBHOTO aHajaM3a PAaBHOMEPHOTO M PABHOIEPEMEHHOIO
NBUKEHUM. VYKa3aHME UCIOJb30BaHUS IIOCTYNATEIbHOTO W BpalllaTelIbHOIO JBM)KEHUW B TEXHHUKE.
[IpuoOperenue ombiTa pabOTHl B TPYINE C BBHINOJHEHHEM pa3IMYHBIX COLMAIbHBIX poisied. Pa3paborka
BO3MO)XHON CHCTEMBI JEUCTBUN M KOHCTPYKLMH JUIsl SKCIIEPUMEHTAIBLHOTO ONPEIEICHNUS KMHEMAaTHYECKUX
BenuuuH. [Ipencrainenne nHGpoOpMaLuy 0 BUIaX ABMXKEHUS B BUJIE TaOIULIbI

[IpumeHeHne 3aKOHAa COXPAaHEHUs HUMIYyJbca JUIsl BBIYMCIEHUS HW3MEHEHUN CKOpOCTEeH Tel NpU HX
B3auMoJIeHcTBUSX. M3MepeHne paboThl CUI M U3MEHEHHE KUHEeTUYECKON SHepruu tena. Beruucnenue padboTsl
CWJI M UW3MEHEHHsS KHUHETHYECKOW ODSHEepruu Tena. BbluncieHne MNOTEHIMAIbHOW JHEPruM Tell B
IpaBUTALlMOHHOM 1osie. OmnpeeneHre MOTEHIMATbHOW SHEpPruM ymnpyro aeGopMUPOBAHHOIO Teja IIo
M3BECTHOM AepopMaii 1 KeCTKOCTH Tena. [IpumeHeHne 3akoHa COXpaHEHUsT MEXaHWYECKON AHEpruu Mpu
pacuerax pe3yibTaTOB B3aUMOJEHCTBUM TEJ TPaBUTALMOHHBIMM CHJIAMU U CHUJAMM YIPYrOCTH. YKa3aHHE
IpaHull MPUMEHUMOCTH 3aKOHOB MEXaHUKH. YKa3aHHe Y4YeOHbIX IUCIHIUIMH, HPU H3YYEHHH KOTOPBIX
UCIIOJIB3YIOTCS 3aKOHBI COXPAaHEHUS

3akoHbl MexaHUKH HbIOTOHA: OOBSICHEHHE NEMOHCTPALlMOHHBIX AKCIEPUMEHTOB, MOATBEPKIAIOIINX 3aKOH
MHEPLMH, U3MEPEHHE MAacChl Te€Jla, U3MEPEHUE CHUJIbl B3aUMOJECHCTBUS TeEJl, BBIUMCICHHE 3HAYEHUS CHII IO
M3BECTHBIM, 3HAYEHUSIM Macc B3aUMOJICHCTBYIOMIMNX TEI U UX YCKOPEHUH, BHIYMCICHUE 3HAUEHUS! YCKOPEHUN
T€1 10 W3BECTHBIM 3HAYCHUSAM JIEHCTBYIOIIMX CHJI M MacC Tell, CPaBHEHUE CHJIbl JEHCTBUSA H
MPOTUBOACHUCTBUS, NPUMEHEHHE 3aKOHAa BCEMHPHOTO TATOTEHUS NIPU pacueTax CWJI U YCKOpPEHHH
B3aMMOJICHCTBYIOIIMX TeJl, CPAaBHEHHUE YCKOPEHUsl CBOOOIHOTO MajeHus Ha ruiaHeTax CoJHEYHOW CHUCTEMB,
BbIJIEJICHUE B TEKCTE yueOHMKAa OCHOBHBIX KaTeropHil HayuHoi HHpopMaIuu

Tema 2
MouJiekyasipHast

Coaep:kaHue y4eOHOro MaTepuaJa: 39/26/13
OCHOBBI  MOJIEKYJISIPHO-KUHETHYEeCKOH Teopuu. MWneanpHbiii r1a3. OCHOBHBIC

1,2,3
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(pusuka.
Tepmoaunamuka

IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON Teopur. PazMepsl U Macca MOJIEKYJI U aTOMOB.
bpoynoBckoe nBwxenue. Juddysus. Cunbl M SHEprus MeEXMOJEKYJISIPHOTO
B3aumojeiicTBus. CTpoeHue ra3000pa3HbIX, XHJAKMX U TBepAbIX Tend. CKopocTH
IOBUOKCHMSI MOJIEKYT M uX u3MepeHue. Mneansnbili ras. JlaBneHue rasa. OcHOBHOe
YpaBHEHUE MOJECKYJSIPHO-KMHETUYECKOM TEOpHUH ra3oB. Temmeparypa U €€ U3MEpEHHUE.
I'a3oBble 3aKOHBI. AOCOMIOTHBIM HyJdb TemImeparypbl. TepMoaMHamMHuecKas ILIKaja
TEeMIIepaTypbl. Y paBHEHUE COCTOSIHUA UJICATIbHOTO Ta3a. MossipHas ra3oBasi IOCTOSIHHAS.
OcHoBbl TepMoaHAMHUKH. OCHOBHBIEC IOHATHS U ONpEAciIeHUs. BHyTpeHHsA sHEprus
cucTeMbl. BHyTpeHHsAs sSHeprus ujeanpHOoro rasa. Pabora u Temnora Kak (opMel
neperayu dSHepruu. TemnoeMKOCTb. YellbHas TEIUIOEMKOCTb. Y PAaBHEHHE TEIUIOBOTO
6ananca. IlepBoe Hayanmo tepMoarHaMuKu. AnnadbatHeiid mponecc. [IpunHiun aeicTBus
terioBoi MamuHbl. KIIJ[ TeroBoro asurarens. Bropoe Havano TepMOIMHAMUKH.
TepmoauHaMuueckass IIKajga TeMIepaTyp. XOJOAWIbHBIE MAallWHbBL. TeIioBbIe
nsurareny. OXpaHa IpUpOJIBI.

CpoiicTBa nmapos. Vcnapenue u koHzaeHcauus. HacbllleHHBIH map W €ro CBOWCTBA.
AGcostoTHasT M OTHOCHTENbHAs BJIAXHOCTh BO3Jayxa. Touka pocbl. Kumnenue.
3aBUCUMOCTh TeMIEepaTypbl KHUIEHHs OT jAaBieHus. lleperpersiii map u  ero
HCII0JIb30BAaHUE B TEXHUKE.

CpoiicTBa  KuAKocTell.  XapaKTepUCTHUKAa  JKUJKOTO  COCTOSIHMSI  BEILECTBa.
IToBEpXHOCTHBIH CIION KUAKOCTU. DHEPrUs MOBEPXHOCTHOTO CJIOs. SIBJIEHUS HA IpaHULE
KUJKOCTHU C TBEPABIM TenoM. KannuiapHele siBiIeHusI.

CpoiicTBa TBepabIX TeJ. XapaKTepUCTHKA TBEPIOTO COCTOSIHMS BEIIECTBA. YIIPYIHe
CBOMCTBa TBepAbIX Tel. 3akoH I'yka. MexaHudeckue cBOHCTBA TBEPJBIX Tel. TerioBoe
paciIMpeHne TBEPAbIX Tel U KuaKocTel. I napnenue u kpucrammmsanus.
IIpakTHYeckue 3aHATHSA

N3mepenne BIa)KHOCTH BO31yXa.

N3mepenne noBepXHOCTHOTO HATSHKEHUS KUIKOCTH.

Habmtonenue npouecca kpuctaumizauuu M3ydyenue nedopmanuu pacTsHKeHUs.
N3yuenne TeniaoBoro pacmmpeHus TBEpAbIX TE.

M3yuenne 0co6eHHOCTEH TEIIOBOTO PACHIMPEHHSI BOJIBI.

JdemoHcTpaumnu:
JIBm>keHre OpOYHOBCKUX YACTHII.
Jubdysus. NU3menenue naBieHus raza ¢ M3MEHEHHEM TEMIIEPATypPhl MPU MOCTOSHHOM
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o0beme.

N3orepMuueckuii 1 ©1300apHBII MPOIIECCHI.

V3MeHeHne BHYTPEHHEH SHEPTUH TEJ IPU COBEPILICHUH PabOTHI.

Monenu TeIIOBEIX ABUTATEIICH.

Kunenue Boabl Ipy NOHMKEHHOM JABJICHUU.

[IcuxpomeTtp u rurpomerp.

SIBNeHHMST TOBEPXHOCTHOTO HATSDKGHUS W CcMauumBaHusa. Kpucrtamiel, amopdHbIe
BEILIECTBA, KUJKOKPHUCTAUIMYECKHUE TeIa.

CamocrosiTesibHas padora: 13
CocraBinenue koHcnekTa «HabOmiofeHus U ONBITHI, HOATBEPXKJIAIOIIME AaTOMHO-
MOJIEKYJISIPHOE CTPOCHUE BEILECTBA

CocraBienue cxembl «TemioBoe IBUKEHUE YaCTHI] BELIECTBAY

CocraBienne koHcnekta «OObsSCHEHUE arperaTHbIX COCTOSIHUM BellecTBa M (ha30BbIX
NepeX00B MKy HUIMU Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX [TPEICTABICHUI»
Cocraienne Tabauipl «TenaoBble MalllMHbl U UX IPUMEHEHUE

OcHoOBHbBIE BU/IbI 1eSIT€JIbHOCTH CTY€HTOB:

BrinmonHeHne 3KCHEpUMEHTOB, CIYKalluX I 0OOCHOBaHUS MOJIEKYJsIpHO-KuHeTudeckor teopun (MKT).
Pemenue 3amay ¢ mpuUMEHEHHEM OCHOBHOTO YpPAaBHEHUS MOJICKYJISPHO-KMHETHUUYECKOW TEOpUU Ta30B.
OmpezenieHne MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSSHUM HAa OCHOBAHWHM YpPaBHEHUSI COCTOSIHUS
uaeanpHoro rasza. OmpeneneHue MapaMeTpOB BeIIECTBa B Ta3000pa3HOM COCTOSIHUM M MPOUCXOMISIINX
niporieccoB 1o rpaduxam 3aBucuMoctu p (T), V (T), p (V). DxcnepuMeHTaIbsHOE UCCIEI0BAHNE 3aBUCUMOCTH
p (1), V (T), p(V). Ilpeacrapnenue B BuAe TpaduKOB H30XOPHOTO, M300apHOTO U HU30TEPMUUYECKOTO
npoueccoB. BrlunciieHne cpelHel KMHETUYECKOW JHEPIHU TEIUIOBOIO JBHUKEHHUS MOJIEKYJ IO W3BECTHOMU
TeMIlepaType BellecTBa. Bricka3piBaHe TUNIOTE3 ISl OOBSICHEHHS HaOI01aeMBbIX SIBICHUH. YKa3aHHe TPaHHUIl
IIPUMEHNMOCTH MOJIEIIN «HMI€ATIbHBIN Ta3» U 3akoHOB MKT

N3mepenue konuyecTBa TEIIOTHI B MpoIleccax Teruionepenadn. Pacyer konnyecTBa TEMIOThI, HEOOX0IUMOTO
JUTSL OCYIIECTBJICHHS 3aJIaHHOTO TpoIlecca ¢ Teronepenaadeid. Pacuer nsMeHeHus: BHYTpeHHEH HEpruu Ted,
paboThl U MEPETAHHOTO KOJMYECTBA TEIUIOTHI C MCIIOIH30BAaHHEM MEPBOTO 3aKOHA TepMOAUHAMHUKU. Pacder
paboThl, coBEpIIEHHON ra3oMm, no rpaduxy 3aBucumoctu p(V). Boruncienue padoTsl ra3a, COBEpIIEHHON MpH
W3MEHEHUU COCTOSIHHSI TI0 3aMKHyTOMY IuKiIy. Berumcnenue KIIJ[ mpu coBepiieHHM ra3om paboThl B
mporeccax M3MEHEHHUsS] COCTOSHUS MO 3aMKHYTOMY HHKITY. OOBsICHEHHWE TPHUHITUIOB JIEUCTBHUS TETUIOBBIX
MamvH. JleMoHcTpanus poiu (U3UKH B CO3aHUU U COBEPIICHCTBOBAHUM TEIUIOBLIX ABUTaTeneil. M3noxenne
CYTH SKOJIOTHUYECKHX MPOoOJeM, O0yCIOBIECHHBIX PabOTON TETUIOBBIX JIBHTATENEH M MPEIIOKEHUE MYTH HX
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peuieHns. YKa3aHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKU. Y MEHHE BECTU JUAJIOT, BBICIYIINBATh
MHEHHE OIIIOHEHTAa, y4aCTBOBAaTh B JIUCKYCCHM, OTKPBITO BbIpaXkaTb M OTCTAaWBaThb CBOK TOYKY 3PEHHS.
VYkazanue y4yeOHBIX ITUCHUIUIMH, MPHU HM3YYCHUU KOTOPBIX HCIONB3YIOT YyueOHbIi Mmarepuan «OCHOBBI
TEPMOJANHAMUKI

W3mepenue BIaXHOCTH BO3AyXa. Pacu€r konmyecTBa TEmI0ThI, HEOOXO0AUMOTO I OCYIIECTBIICHUS Tpoliecca
repexoja BEUIECTBA U3 OJHOTO AarperarHoro COCTOSHUS B JIPYyroe. OKCHEPUMEHTAIBHOE HCCIIEI0BAHUE
TETIOBBIX CBOWCTB BellecTBa. [IpuBeneHne NpUMEpOB KaNMWUIAPHBIX SBICHUH B OBITY, PUPOJE, TEXHHKE.
HccnenoBanne MexaHWYECKUX CBOMCTB TBepAbix Ted. IlpumeHeHue ¢(u3nueckux MOHATHI U 3aKOHOB B
yuyeOHOM MaTepuaie npodeccruonanbHoro xapakrepa. Mcnonp3oBanue MHTEpHETa /Ui TOMCKa HH(OpMAIIH
0 pa3paboTKax U MPUMEHEHUIX COBPEMEHHBIX TBEPJBIX M aMOP(HBIX MaTEPHAIIOB

Tema 3 Coaep:xaHue yue0HOT0o MaTepuaja 90/60/30 1,2,3

DJIEKTPOAMHAMHUKA | DJIEKTPHYECKOe IoJie. DJIEKTPUUYECKUE 3apsAlbl. 3aKOH COXpPAHEHHUs 3apsia. 3aKoH
Kynona. Onexrpuueckoe mnosie. HanpspkeHHOCTbh 3iekTpuueckoro mnoss. [lpuHnun
cyneprno3unuu mnosen. Pabota cun snexkrpocratuueckoro mnois. [lorennuan. PazHocTb
MOTEHINAJIOB. DKBUIOTCHIIMAJIbHBIE MOBEPXHOCTH. CBS3b MEXKIy HAINPSDKEHHOCTHIO U
Pa3HOCTHIO MOTEHIUAIOB AIEKTPUUYECKOTO MO, J(UINEKTPUKH B 3JIEKTPUUYECKOM IIOJIE.
[lonapuzauus nusnekTpukoB. IIpoBonHuku B 3nekTpuueckom mosie. KoHaeHcaTtopsl.
CoenvHeHrE KOHAEGHCATOPOB B OaTapero. ODHeprus 3apsHKeHHOTO KOHAEHCATopa.
DHeprus MEeKTPUYECKOT0 MOJI.
3aKoHBI TOCTOSIHHOIO TOKA. YCIOBUS, HEOOXOJMMble [UIs BO3HUKHOBEHUS U
MOJICpXKAHUs DJIEKTpUueckoro Toka. Cuia TOKa M TUIOTHOCTh TOKa. 3akoH Oma aiis
yuyactka nenu 6e3 3/IC. 3aBUCUMOCTb 3JEKTPUUYECKOTO CONMPOTHBIIEHHUS OT MaTepHaa,
JUIMHBI U TUIOIIAAM MONEPEYHOT0 CEYEHMs MPOBOAHHMKA. 3aBUCHUMOCTh 3JEKTPUUYECKOTO
COTPOTUBIICHUSI MPOBOJHUKOB OT TEMIIEpPATypbl. DJIEKTPOJABIDKYILAS CHIIAa HCTOYHHMKA
Toka. 3akoH Owma qns nonHoM nenu. CoeauHeHue NpoBoJHUKOB. CoenanHeHue
HMCTOYHUKOB JJIEKTpHUECKOW sHepruu B Oarapero. 3akoH Jlxoyns—IJlenma. Pabora u
MOIIHOCTb 2JIEKTPUYECKOT0 TOKA. TeruioBoe AeiCTBrE TOKA.
DJIeKTpUYeCKHii TOK B Pa3HYHbIX cpeaax. JJIEKTPUUECKUH TOK B MeTasuiax.
OnexTpoHHBIH ra3. Paborta BeIxona. DIEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DIEKTPOIIH3.
3akonsl @apanes. [IpuMeneHune >7EKTPoOIN3a B TEXHUKE. DIIEKTPUUECKUM TOK B raszax u
Bakyyme. Monuzanusa raza. Buasl razoBbix paspsaoB. [lonstue o mnasme. CBoiicTBa U
MPUMEHEHHE DIIGKTPOHHBIX IMYYKOB. OJEKTPUUECKUW TOK B MOJYIPOBOJHUKAX.
CobcTBeHHas MPOBOJMMOCTD NOTYNPOBOJHUKOB. [101ynTpOBOJHUKOBBIE TPHUOOPHI.
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MarnuTtHoe moJie. BeKkTop MHAYKIMM MarHUTHOrO IoJid. JleiCTBHE MAarHUTHOIO IIOJIA
Ha TPSAMOJMHEHHBIN MPOBOJHHUK C TOKOM. 3akoH Awmrmepa. BzaumopaelcTBue TOKOB.
MaruutHsblil notok. PaboTta 1o nepeMeneHuto MpoBOAHUKA ¢ TOKOM B MarHUTHOM IIOJIE.
JelicTBue MarHMTHOrO ToJisi Ha ABWXKyIMica 3apan. Cuna Jlopenua. OnpeneneHue
yIIE€IBHOTO 3apsija. Y CKOPUTEIH 3apsKEHHBIX YacTHULL.

JJIEKTPOMATHUTHAS  MHAYKLMSA.  OJIEKTpOMarHuTHas  MHAYKIUSA.  Buxpesoe
anekTpuyeckoe nosie. CaMOMHAYKIUSA. DHEPrusi MAarHUTHOTO MOJIS.

I[MpakTuyeckue 3aHATHS

N3ydyenne 3akoHa OMa Ui ydacTKa LENH, IIOCIENOBATEIbHOIO M IapajljIeIbHOTO
COEIMHEHUS IIPOBOJHUKOB.

N3yuenue 3akona OMa /11 OJTHOM LIETH.

N3yueHue siBIeHUS 3J€KTPOMAarHUTHOM UHTYKLIUH.

Omnpenenenne k03¢ uiinenTa noae3Horo AEUCTBHS IITEKTPUIECKOTO YAHHUKA.
OnpeneneHue TeMIiepaTypbl HUTH JIaMIIbl HAKaJIUBaHUSI.

Omnpenenenue DJIC 1 BHyTPEHHETO CONPOTUBIICHUSI HICTOUYHUKA HAIIPSDKCHMUSL.

JdeMoHcTpamum:

B3anmMopeicTBue 3apsyKeHHBIX TEIL.

IIpoBOOHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMBNEKTPUKH B JIIEKTPUYECKOM MOJIE.

Konnencaropsi.

TemnnoBoe AEHCTBUE AIEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! POBOAMMOCTb MOJIYIPOBOIHUKOB.
[TonynpoBOTHUKOBBIN THO.

Tpansucrop.

OmnsIT OpcTena.

B3aumoaeincTBue NpoBOJHUKOB C TOKAMH.

OTKJIOHEHUE 3JIEKTPOHHOTO IMy4YKa MarHUTHBIM IOJIEM.
ONEeKTpOABUTATED.

DNEeKTPOU3MEPUTENbHbIE TPUOOPHI.

ONeKTpOMarHuTHas MHAYKIHS.

Omnbrter @apanest.

3aBucumocts OJIC caMOMHAYKIMM OT CKOPOCTH W3MEHEHHUs CWIbl TOKa U
WHJYKTUBHOCTH MPOBOJIHUKA.
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PaGora anekrporeneparopa.
Tpancdopmarop.

CamocTosiTe1bHast padoTa: 30
CocraBnenue cxeMbl «B3anMoieiicTBIE 3apsKEHHBIX TEIL
CocraBnenue Tabnuisl «IIpOBOAHUKN U TUIIIEKTPUKH»
Cocrasnenne cxema «Tpanzucrop»

CocraBieHnue Tabnuibl «IEKTPOU3MEPUTENIBHBIE IPUOOPHL.»
CocraBneHne KOHCIIEKTa « DJIEKTPOIBUTATEIIb

CocraBienue cxembl «Tpanchopmarop»

OcHoBHbIE BH/bI 1eSIT€IbHOCTH CTY/A€HTOB:

Bbrluncnenne cuil B3aMMOZIEMCTBHMSL TOYEUHBIX JJIEKTPUYECKUX 3apsAloB. BplunciieHMe HanpsKeHHOCTH
ANEKTPUYECKOTO MOJSI OJHOTO M HECKOJBKHUX TOYEYHBIX 3JIEKTPUUECKUX 3apsiioB. Beruncinenue noreHnuana
NEKTPUYECKOTO IOJSA OJHOTO M HECKOJIBKUX TOYEUHBIX 3JIEKTPUYECKHMX 3apsanoB. M3mepeHue pa3HOCTH
MOTEHLMAJIOB. VI3MepeHue >SHepruuM >JIEKTPUUECKOro IOl 3apsHKEHHOIO KOHJeHcaTropa. Beluucienue
SHEPIUU BJIEKTPUUYECKOIO IMOJS 3apsKEHHOro KoHJeHcaTopa. Pa3paboTka miaHa M BO3MOXKHOM CXEMbl
JNEUCTBUM SKCIIEPUMEHTAILHOTO OIPENETICHUST 3JEKTPOEMKOCTH KOHJIEHCAaTopa M JIUAJIEKTPUYECKOU
IIPOHULIAEMOCTH BELIECCTBA. ITpoBenenue CPaBHUTEIIBLHOTO aHaJlu3a  I'PaBUTALlMOHHOIO U
3JIEKTPOCTATHYECKOTO MOJICH.

N3mepenue mourHocTy anekTpudeckoro Toka. Msmepenune 3/1C u BHYTpEHHErO CONPOTHUBIIEHUSI UCTOYHUKA
TOKa. BrImosHeHNe pacyeToB CHIIbI TOKA U HAPsHKEHUH Ha yyacTKax AJIeKTpuueckux neneil. O0bscHeHne Ha
npuMepe dJIEKTpUYeCKON menu ¢ aByMs wucrtouHukamu Toka (DJIC), B Kakom ciaydae HMCTOYHHUK
JIEKTPUUYECKON IHEPTUHU paboTaeT B peXUMe reHepaTopa, a B KaKoM— B pexume norpedutens. OnpeneneHue
TEMIIEpaTypbl HUTH HaKaluBaHUs. VI3MepeHue 31eKTpuyecKoro 3apsiaa 3iaekTpoHa. CHsATHE BOJIbTaMIIEPHOU
XapaKTepUCTUKU Auoja. [IpoBeneHne cpaBHUTENBHOIO aHalIM3a IOJIYNPOBOJHUKOBBIX MONOB U TPHOJOB.
Ucnons3oBanue HMHTepHera nis moucka MHGOpMAlMU O MEPCIEKTHBAX Pa3BUTHUS IOJYINPOBOJHUKOBOU
TEXHUKU. YCTaHOBKAa NPUYMHHO-CIIEJCTBEHHBIX cBA3ed. OOBsICHEHHE MNPHUPOJBI AIIEKTPUUYECKOTO TOKa B
MeTajjiax, 3JIEKTPOJUTaX, ra3ax, BaKyyMe M MOJYNpoBOJHUKAX. [IpuMeHeHHe 3JIeKTposin3a B TEXHUKE.
[IpoBenenne cpaBHUTENBHOIO aHAJIN3a HECAMOCTOSTEIBHOIO U CAMOCTOSITEILHOTO Ta30BbIX Pa3psI0B
W3mepenne WHAYKIMM MarHUTHOTO MoJid. BeluucieHue cuil, NEHCTBYIOIIMX Ha MPOBOJHUK C TOKOM B
MarHMTHOM IoJjie. Beluncienue cuil, IEHCTBYIOIIMX Ha IEKTPUUYECKUH 3apsll, IBHKYIIUICS B MarHUTHOM
none. lccnenoBaHue SIBIIEHHM DJIEKTPOMATHUTHOM MHAYKIMHM, CaMOMHAYKIMHU. BbluucieHue sHepruu
MarHuTHoro mnoisi. OObsACHeHHe MpUHLIUNA ASUCTBHS dnekTpoaBuraress. OObsICHEHNE MPUHIUNA J1eHCTBUA
reHepaTopa 3JEKTPUUECKOT0 TOKAa U 3JIEKTPOM3MEPUTENbHbIX NpubopoB. OObsICHEHHE NMPHUHIMIA JeHCTBUA
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Macc-crekTporpada, yCKOpUTEeNel 3apspkeHHBIX dacTuil. OOBsSCHEHWE POJIM MArHUTHOTO MOJIS 3eMIM B
JKU3HHU PACTEHMM, )KUBOTHBIX, yejoBeka. [IpuBeneHne npuMepoB MPAKTHUECKOTO NPUMEHEHUS W3y4YEHHBIX

SBJICHUH, 3aKOHOB, MNpuOOpOB, ycTpoicTB. IIpoBeneHne  CpaBHUTEIBHOIO

aHajiu3a  CBOMCTB

OJICKTPOCTATUYCCKOI0, MArHuTHOIO MW BHUXPCBOI'O JJICKTPHUYCCKUX nojei. OOBACHEeHHE Ha IIpuMEpPEe

MarHUTHBIX SIBJICHUH, TOYeMY (DU3MKY MOKHO pACCMATPHUBATh KaK METATUCIUIIHHY

Tema 4. Kosedoanus u
BOJIHBI

Conep:kanue y4yeOHOro MaTepuaJa:

Mexannueckue koJiedanus. KonebarenbHoe nBmkenue. ['apmMoHHueckue KoiaeOaHUs.
CBoOosHble MexaHMueckue KojieOaHus. JIuHeilHble MexaHuueckue KoisiebaTenbHble
cucrembl. IlpeBpamienue sHepruu npu  KosedarenbHOM jaBKeHHH. (CBOOOAHBIC
3aTyxarollue MexaHuyeckue konebanus. BeIHyK1eHHbIe MEXaHUYeCKue KojaeOaHus.
Ynpyrue BojHbl. llomepeynple W IPOJOJIBHBIE BOJHBL. XapaKTEPUCTUKHA BOJIHBI.
VYpaBHenue ruiockoi Oerymieit BoaHbl. MHTepdepenuus BoiH. Ilonstue o audpaxmuu
BOJIH. 3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE.

JIeKTPOMArHUTHbIe KoJeOaHusi. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJeOaHUs.
[IpeBpamenue >Hepruu B KoJeOAaTEIFHOM KOHTYype. 3aTyXarollue AJIEKTPOMarHUTHBIE
KosiebaHus. ['eHepaTop HE3aTyXaloLMX AIEKTPOMArHUTHBIX KojieOaHuil. BeIHYXeHHbIE
anekTpuyeckue KosnebGanus. IlepemenHblii Tok. ['eHeparop mepeMEHHOro TOKa.
EMKOCTHOE M MHIYKTUBHOE CONPOTHMBIICHHS IIEPEMEHHOIO TOKa. 3akoH Oma mis
ANEKTPUYECKON IeNu TMEepeMEHHOro Toka. PaboTa M MOIIHOCTH MEPEMEHHOIO TOKA.
I'eneparops! Toka. Tpancdopmartopsl. Toku Beicokoi yacToThl. [lonydenue, nepenava u
pacrpeneeHne IEKTPOIHEPTUU.

JIeKTPOMATHUTHbIE BOJIHBI. DJIEKTPOMATrHUTHOE IOJI€ KaK OCOOBI BHJ MaTEepHH.
OnexkTpoMarHuTHele BoJHBL. Bubpatop I'epma. OTKpbITBIH KoJeOaTeNbHBIA KOHTYP.
Nzob6perenne paano A. C. IlomoBeiM. Ilonsitne o paauocBszu. Ilpumenenue
JJIEKTPOMATrHUTHBIX BOJIH.

IIpakTHYecKkue 3aHATHA

N3ydenue 3aBuCMMOCTH NepHoja KojieOaHU HUTSHOTO (WM NMPYKUHHOTO) MasgiTHUKA OT
JUIMHBI HUTHU (WJIX MaccChl Ipy3a).

WNHIyKTUBHBIE 1 EMKOCTHOE CONPOTUBIICHHUS B IIENHM NIEPEMEHHOTO TOKA

45/30/15

JdemMoHcTpanum:

CBO60}1HBI€ 1 BBIHY>KACHHBIC MEXAHHYCCKUEC KoaeOaHusl.
Pesonanc.

O6pazoBaHue 1 pacIpOCTPaHEHUE YIIPYTUX BOJH.

1,2,3
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YacroTa konebaHuii U BBICOTA TOHA 3BYKA.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.
OcuusiorpaMma nepeMeHHOro ToKa.

KoHneHcarop B ienu nepeMeHHOro TOKa.

Karyiika HHIYKTUBHOCTH B LEIH IIEPEMEHHOTO TOKA.
Pe3onanc B mociie1oBaTebHOM LIETIH IEPEMEHHOTO TOKA.
N3nydenne u npueM 3JeKTPOMArHUTHBIX BOJIH.
Pannocss3b.

CamocrosiTesibHas padora: 15
CocraBieHue KoHcnekra «Pe3oHaHey

OcHOBHBIE BU/IbI 1eAITEIbHOCTH CTYICHTOB:

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJCOAHWNH MAaTEMaTHYEeCKOrO MasTHHKA OT €ro JUIMHBI, MAacChl H
aMIUTUTY bl KoNieOanuii. MccrienoBanue 3aBUCMMOCTH NIEpHoa KojebaHui Tpy3a Ha MPY>KUHE OT €ro Macchl U
KECTKOCTH TPYXHUHBL. Bbruncienne mnepuoja KoJieOaHWW MaTEeMaTHYECKOTO MasiTHUKA IO HW3BECTHOMY
3HAYEHUIO €ro JJIMHBL. BeruncineHue nepuoja KoneOaHUM Ipy3a HA MPYKUHE MO0 U3BECTHHIM 3HAYCHUSM €r0
MacChl U JKECTKOCTH MPY>KUHBI. BbipaboTka HAaBBIKOB BOCIPHHHUMATH, aHAIM3UPOBATh, MepepadaThiBaTh U
NpeabsABIATh HMH(OPMALMIO B COOTBETCTBMM C TIOCTaBICHHBIMU 3ajayamu. [IpuBeneHue mnpumepoB
aBTOKOJICOATETFHBIX MEXaHUYEeCKHX cucteM. [IpoBenenune kiaccuukaum KojieOaHmii

N3mepenne niuHBI 3BYKOBOW BOJHBI MO pe3yibTaTaM HaOMOJEHUM WHTEpPPEPEHIIMU 3BYKOBBIX BOJIH.
Habmonenue n oO0bsicHeHue sBiIeHU nHTepdepeHnn U Judpakiuy MexaHndeckux BoiH. [IpencraBnenue
oOnacTell MPUMEHEHUsS YJIbTPa3ByKa W TEPCIEKTHUBBI €r0 HMCIOJb30BAaHUS B PA3JIMUHBIX OOJIACTAX HAYKH,
TEXHHUKH, B MeTuIMHe. 310keHne CyTH SKOJIOTHYECKHX MpoOIeM, CBS3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX
BOJIH Ha OPraHU3M YeJIOBEKa

Habmonenue ocruumorpaMM rapMOHMYECKUX KoJeOaHUW CHUITBI TOKa B Ienu. M3MepeHune 3meKTpoeMKOCTH
KoHJAeHcaTopa. M3mMepenne MHIyKTUBHOCTh KaTylIKd. VcciienoBanue sSBICHUS AIEKTPUUECKOTO PE30HAHCa B
nocnefoBarenbHoN 1enu. [IpoBeneHue aHamoruu Mexay (GU3NYECKHMMH BETUYMHAMHU, XapaKTEPH3YIOIMIUMU
MEXaHWYECKYIO M DJICKTPOMAarHUTHYIO KoJieOaTeIbHbIe CUCTEMBI. PacuéT 3HaueHuii CHIIBI TOKA U HAPSKEHUS
Ha DJJEMEHTax I[eNu I[ePeMEeHHOro Toka. lcciemoBaHwe TpHUHIMINA JEHCTBUS TpaHcdopmaropa.
HccnenoBanue npuHIUNa AEHCTBUS TeHEpaTOpa NEpEeMEHHOro Toka. Mcnonb3zoBanue MuTepHeTa ajist moucka
nH(OPMAILIUY O COBPEMEHHBIX CITOCO0aX Mepeavun dIEKTPOIHEPTUI

OcyiecTBiieHre panuonepenadyn M paauonpuema. lccienoBaHwe CBONCTB SJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOHMIILHOTO TenedoHa. Pa3BuTHe EHHOCTHOTO OTHOIIEHHS K M3y4aeMbIM Ha YpoKax (pU3UKH
00BEKTaM W OCBaMBAaE€MbIM BHJAM JAeATEIbHOCTH. OOBSICHEHHWE NPUHIUIHAIBHOTO PA3JIMYUsS MPUPOJIBI
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YIOPYrUX W DJIEKTPOMAarHUTHBIX BOJNH. M3J0KEHHE CYTH HKOJOTHYECKUX MpoOdIieM,

CBA3aHHBIX C

SJICKTPOMAarHuTHBIMHA KoJIeOaHUAMH U BoJIHAaMH. OOBICHEHHE POJIN SJIEKTPOMArHMTHBIX BOJIH B COBPEMCHHBIX

uccieqoBanuax BeegenHon

Tema 5. OnTuka

Conep:xkaHue yueOHOr0o MaTepuasia 24/16/8
IIpupona cBera. CKOpPOCTb pacHpOCTPAHEHUS CBETA. 3aKOHBl OTpPAXEHHUs U
npenomiieHus: ceera. llomnoe otpaxkenue. JIun3pl. ['nma3 kak onTudeckas cucreMma.
Onrtuyeckue mpuOOpHI.

BouiHoBbIe cBoiicTBa cBeta. MIHTepdepeHius cBera. KOrepeHTHOCTh CBETOBBIX JIYYCH.
Wutepdepennus B TOHKUX IuieHKax. [lomockl paBHOW TonmuHbl. Kombia HeroToHna.
Hcnonb3oBanue uHTeppepeHny B Hayke U Texnuke. Judpaxuus csera. Audpakuus Ha
e B HapajuieNbHbIX Jydax. [ludpakumonnas pemerka. [lonstue o romorpaduu.
[Tonapuzanusa nonepeuynsix BoiH. [lomspuszanmsa csera. [[BoiHOE JydenpesoMIICHHE.
[Honapounel. Jducnepcus ceta. Buasl cnekrpoB. CnekTpbl ucnyckanus. CHexTpbl
HoryomeHus. YiabrpadguoneroBoe U MH(pakpacHOe U3IydyeHUs. PEHTreHOBCKUE JIyuu.
Nx npupona u cBoicTBa.

IIpakTH4yecKkue 3aHATUSA

N3ydenue n3o0paxeHus NpeMeTOB B TOHKOU JIMH3E.

W3zyuenne nnteppepeHun u Audpakuum cBeta.

I'pagynpoBKa CIEKTPOCKOMNA U ONPEeSIEHUE IJTUHBI BOJHBI CIEKTPAIbHBIX JTMHHM.
JdemoHcTpaumu:

3aKOHBI OTPa)KEHUS U IPEJIOMIICHHSI CBETA.

[TonHOE BHYTpEHHEE OTpaKEHUE.

Onrtuyeckue mpuOOpPHI.

WNnTepdepennus certa.

Hudpaxius ceera.

[Tonspusanus ceera.

[losrydyeHune ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PELIETKH.

CrniekTpockor.

CamocrosiTesibHas pa6oTa: 8

Cocrasinenue Opournopsl «IlocTpoenne n300paxxeHnit B THH3aX»
CocraBneHne cxembl «BOJIHOBBIE CBOMCTBA CBETA»

OcHOBHbBIE BHUAbI 1€ATCJIbHOCTH CTYACHTOB:

1,2,3

18




IIpumeHeHnEe Ha NPAaKTHKE 3aKOHOB OTPa)KEHMs M INPEJIOMIICHUS CBETa IpH peleHuu 3anad. OnpeneneHue
CIIEKTPAJIbHBIX I'PaHMIl YyBCTBUTEIBHOCTH Y€JIOBEYECKOI0 IJ1a3a. Y MEHUE CTPOUTh N300pakeHHsI IPEIMETOB,
JaBaeMble JIMH3aMHU. Pacder pacCTOSHHS OT JIMH3BI 1O M300pakeHHs npeamera. PacyeT OonTHUECKOW CHIIBI
nuH3BL. M3Mepenue (poKyCcHOro paccTossHuUs JIMH3bL. McnbITanue Moaeneil MUKpOCKOIa 1 TeJecKoma
HaGnronenue sBieHuss UHTEpPEPEHIMH SJIEKTPOMArHUTHBIX BOJH. HaOmromenue sBienHus audpaxmuu
JIEKTPOMArHuTHBIX BOJIH. HaOnroenue siiieHus nosisspu3aly J1eKTPOMarHuTHBIX BOJIH. M3Mepenue uinHbl
CBETOBOI BOJIHBI IO pe3yJbTaTaM HaOroaeHus siBjaeHus natepdepeniun. Habmonenue spnenus nudpakiuun
ceera. HabOmroneHue siBieHMsl NOJSpU3alUMM U AMcriepcud cBeTa. [louck pasnuuuii M CXOACTBA MEXIy
TU(QPAaKIMOHHBIM M JUCHEPCHOHHBIM creKTpamu. [IpuBeneHHe NPUMEPOB TMOSBICHHS B TPUPOAE H
UCIOJb30BaHUS B TEXHUKE SBJICHUH HHTepdepeHUuH, MUGpPaKLUuu, MONApU3alMU U JUCIEPCUU CBETa.
[lepeunciieHre METO0B IO3HAHNUsA, KOTOPHIE UCII0JIB30BAHbI IPY U3YYEHUHN YKA3aHHBIX SBJICHUN

Tema 6. diaeMeHTBI
KBAaHTOBOH (u3uKHU

Conep:xaHue yueOHOT0 MaTepuasa 24/16/8
KBantoBass onrtuka. KgsanroBas rumnore3a Ilnanka. ®ortonbl. BHemnHui
dotoanexkTpuyeckuit 3pdext. Buyrpennuit porosdpdext. Tumnsl poTos16MEHTOB.
®uzuka aroma. Pa3zBurue B3MVISJI0OB HAa CTPOCHHE BELIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIEKTpax Bogopoaa. Anepnas monens atroma. OnbiTel J.Pesepdopaa. Moaenb
aroma Bojoposa no H.bopy. KBaHTtoBbIie renepaTtopsl.

®du3znka aroMHOro sigpa. EcrecTBeHHas paJMOAKTUBHOCTh. 3aKOH PagUOaKTUBHOIO
pacnana. CnocoObl HaOMIOJEHUS W PETUCTPALMU 3apsHKEHHBIX dYacTULl. DPQexT
BaBuinoBa— YepenkoBa. CTpoeHne aToMHOro sapa. JlegexT Macchl, S3HEprust CBA3U U
YCTOMYMBOCTh aTOMHBIX siziep. SaepHble peakuuu. VckyccTBeHHas paauOaKTHBHOCTb.
Henenne Tsokenwvix sanep. LlemHas sigepHas peakuus. YmpapisieMas LEMHas peakius.
Anepuslii  peaktop. IlomydeHue paguMOAKTUBHBIX HW30TONOB M WX NPHUMEHEHHE.
buonornueckoe neiicTBUE paiMOAKTUBHBIX U3JIYYE€HUN. DJI€MEHTapHbIE YAaCTUIbI

JdemMoHcTpanuu

doTo3dpexT.

JInnenyaTsle CIIEKTPHI PA3JIMYHBIX BEIIECTB.
N3nyuenue nazepa (KBaHTOBOI'O F'€HEPATOPA).
CUeTYnK HOHU3HPYIOUIUX U3ITyYEHUMN.

CamocrosiTesibHas padoTa o0yuyaroumuxcst 8
CocTaBuTh KOHCIIEKT «JIazep»

OcHOBHbBIE BU/IbI 1eSITEIbHOCTH CTY/I€HTOB:
Hab6monenue ¢orosnexrpuueckoro spdexra. Ob6bsicHenue 3akoHoB CTONETOBA M AABIICHUS CBETa HA OCHOBE

1,2
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KBAaHTOBBIX IpEACTaBICHUN. Pacyer MakCUMalbHOM  KMHETHMYECKOM DHEPrMM  JJIEKTPOHOB  IIPU
¢doroanextpuueckom sddekre. OnpeneneHue padOThl BbIXOJA 3EKTPOHA MO TpapuKy 3aBUCHUMOCTH
MaKCHUMAaJIbHOW KHHETHYECKOW 3HEpru (POTODJIEKTPOHOB OT HYACTOTHI cBeTa. M3mepeHue pabOTHl BBIXO/a
utektpoHa. Ilepeuncnenne mnpuOOpOB yCTAaHOBKM, B KOTOPBIX IPHUMEHSETCS 0e3-MHEPLMOHHOCTb
dorordpdekra. OOBsICHEHHE KOPIYCKYISIPHO-BOJHOBOTO Jyain3Ma CBOMCTB (oTOHOB. OOBSCHEHHE pPOJH
KBAHTOBOM OINTHKH B Pa3BUTHU COBPEMEHHOM (hU3HUKU

Habnronenne nuHeiiuaThIX CreKTpoB. PacueT 4acTOTHl M IJIMHBI BOJHBI HCITYCKAaEMOTO CBETa IPU MEPEXoie
aToMa BOZOPOJA U3 OJIHOI'O CTAallMOHAPHOTO COCTOSIHUA B Apyroe. OObsICHEHNE IPOUCXOXKIEHUS JIMHEHUaToro
CIIEKTpa aToMa BOAOPOJA U pa3jinyus JMHENYaThIX CIIEKTPOB pa3IMuUHBIX ra3oB. MccienoBanue nuHeiyaroro
cnekrpa. MccnenoBaHue npuHIUNA pPabOThl JIFOMMHECLEHTHOW Jsamnbl. HaGmtoneHune U oObscHEHME
IpUHIMIA JeicTBus Jjazepa. [IpuBeneHne NpUMEpPOB MCIIONB30BaHMS Jla3epa B COBPEMEHHOM HayKe H
TexHuke. Mcnonp3oBanue MHTepHera Ui moMcka MHGPOpPMALMU O MEPCIEKTUBAaX IPUMEHEHMs Ja3epa.
Boruncnenue 1vHbI BOJIHBI /1€ Bpoiiis 4acTHIbl ¢ U3BECTHBIM 3HAUEHUEM MMITYJIbCA

Habmtonenue TpekoB anbda-yacTull B kamepe Bunbcona. PeructprupoBanue s1epHbIX U3Ty4€HUH ¢ TOMOLIbIO
cuetynka ['elirepa. Pacuer sHeprum cBsizu aroMmHbIXx sjaep. OmnpeneneHue 3apsjia U MaccoBOrO 4YHCIa
aTOMHOIO sJIpa, BO3HUKAIOLIET0 B pe3yjbTaTe paJMOAKTUBHOIO pacnaaa. BelumcieHue sHepruw,
0CBOOOKIaOIIEHCs ITPU paJuoaKTUBHOM pacnaze. Onpenenenre NpoayKToB s1epHOi peakuuu. Berunucnenue
SHEpPIruM, OCBOOOXAAoUIelcs Npu sIEpHbIX peakuusax. [loHMMaHue mpeuMyLIeCTB U HEJOCTaTKOB
WCIIOJIb30BaHUS AaTOMHOW DSHEPrMM M HWOHM3UPYIOIIMX M3IYYeHUH B MPOMBIIIJIEHHOCTH, MEIUIMHE.
W3noxeHne CyTH S3KOJOTMYECKMX NpoOJeM, CBS3aHHBIX C OMOJIOTMYECKMM JEHCTBHEM paIHOaKTUBHBIX
n3nyyeHuil. IlpoBenenue kinaccuukamuy 3J€MEHTApHBIX YacTHUIl MO HUX (PU3MUECKUM XapaKTepUCTHUKaM
(Macce, 3apsay, BpEMEHH KU3HU, CIIUHY U T.1.).IloHnMaHue eHHOCTel HaydHOro MO3HAaHU MUpa He BOOOIIe
JUIS YeJIOBEYECTBA B LIEJIOM, a JUISl KaXK10T0 00y4arolerocs JJMYHO, IEHHOCTEH OBJIaJEHHSI METOI0M HAYYHOI'O
MO3HAHUS JUIs JIOCTIDKEHMsI yclexa B JI00OM BHJE MpakTHueckod nesitenbHocTH. IlpencraBienue o
XapakTepe YeThIPEX TUIIOB (PYHJAMEHTAIBHBIX B3aUMOAECHCTBUN AIEMEHTAPHBIX YAaCTHIL B BUJIE TaOIHIIbI

Tema 7. DBoJaronus
Bceaennoi

Conep:xaHue y4eOHOT0 MaTepuasa 24/16/8
Ctpoenne u pa3purue Bceenennoii. Hama 3Be3qnas cucrema — [amaktuka. Jpyrue
rajnakTuku. beckoHeyHocTh BceenenHoi. Ilonstne o xocmomoruu. Pacmmpsiromascs
Bcenennas. Mopgens ropsiueit Beenennoit. CTpoeHne M IpoHMCXOXAeHHE [ anakTuk.
TémHas MaTepus U TEMHas SHEPIUsL.

JBoaonus 38e3l. 'unoreza npoucxoxaenus CojiHedHON cucTeMbl. TepMosaepHBIit
cunres. Ilpobrema TepmosaepHoil sHepreTuku. DHepruss ConHIA U 3Be31. DBOJIIOIMA
3Be3. [Ipoucxoxnenre CoaHEUHON CHCTEMBI.

1,2
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JdemMoHcTpanuu

Connevnas cuctema (MOJIENb).

dotorpadun miIaHeT, cAeTaHHbIE ¢ KOCMUYECKUX 30H/IOB.
Kapta JIyHsl 1 mianer.

Ctpoenue u 3Bosronus Beenennoii.

CamocrosiTesibHasi padoTa 00yYarommMXxcst 8
CoctaBuTh KOHCIIEKT «/lelicTBue JIyHbl HAa 3eMITIO»

OcHoBHbBIE BU/bI 1eSITEIbHOCTH CTY/A€HTOB:

Ha6monenue 3a 3Be3gamu, JlyHol u ruianeramu B Teneckon. HabmioeHue COMHEYHBIX MSATEH C IMOMOIIBIO
TEJECKONa M COJHEYHOro fKpaHa. Mcmonb3oBanue MHTepHeTa mis moucka H300pakeHUM KOCMHUYECKHX
00BeKTOB U nHPopMaIuu 00 ux ocodbeHHocTIX. OOCyk/IeHnEe BOZMOXKHBIX CLIEHApHEB 3BOJIOLNU BeeneHHOH.
UcnonszoBanne MHTepHeTa 11 MOMCKAa COBpeMeHHOM uH(opManuu o pa3zButun Bceenennoil. OreHka
nH(OpPMAIIUY C TIO3UIIUU €€ CBOWCTB: JOCTOBEPHOCTH, 0ObEKTUBHOCTH, MOJHOTHI, aKTyaJTbHOCTHU U T.1I.
Boruncnenue sHepruu, OCBOOOXKIArOIIEWCS IPU TEPMOSAIEPHBIX peakuusx. DopmynupoBka IpolieM
TepMosiepHOl sHepreTuku. OObsSICHEHHE BIUSHHS CONHEYHOW aKTHBHOCTH Ha 3emuito. [loHummanue ponu
KOCMUYECKHX MCCIEI0BaHUM, UX HAYYHOI'O U SKOHOMHYECKOro 3HaueHus. OOCyXJeHHE COBPEMEHHBIX
TUIOTE3 O NPOUCXO0KAECHUH COJHEYHOM CHCTEMBI

Koncyabranum: 8

Bcero: 308/200/100/8

1. — 0O3HaKOMUTENbHBIN (Y3HaBaHHE paHEe N3YYEHHBIX O0BEKTOB, CBOWUCTB);
2. — peIPOYKTHBHBII (BBITOIHEHUE JESTEILHOCTH 110 00pasIly, MHCTPYKIUH WIH MO PYKOBOACTBOM)
3. — IPOXYKTHBHBIH (INIAHUPOBAHHE M CAMOCTOSITENIFHOE BBITIOJTHEHUE ISITEIEHOCTH, PEIIeHNe IIPOOIeMHBIX 3a/1a4)
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3 YCJOBHUSA PEAJIM3AIINU PABOYEN ITPOTPAMMBI

OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUIIJIAHBI

3.1. TpeOoBanuss K  MHMHHUMAJIBHOMY  MAaTepPHAJIbHO-
TEeXHUYECKOMY 00ecIeYeHUI0

Peanuzanus mporpaMMpl AUCITUTUTMHBI TpeOyeT HAMTNYUs KaOuHeTa (PU3nKH.

Oo6opynoBanue y4eOHOro KabuHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY 00Yy4aroUuXCs;

- pabouee MecTo MpernoaaBaTes.

TexHuueckue cpeacTra 00y4eHus:

- KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPAMMHBIM 00ECIIEYEHUEM U BBIXOJOM B
HNuTepHeT, MyIbTUMEAUATIPOCKTOP, KPaH.

O6opyioBaHue J1a60paTOpuK U pabounx MecT J1a00pPaTOPUH:

o0opynoBaHue sl J1a0OpaTOPHBIX M MPAKTHYECKUX padoT: HaOOp
nabopatopHblil «MexaHuKay, ITaTUB, TPY3UKH, TUHAMOMETP, ICUXPOMETP, HAOOP
7a00paTOPHBIN «DIIEKTPUUYECTBOY, HA0Op TabopaTOpHBIN «ONTHKAY.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

Ilepeyenbr pexoMeHayeMbIX YyueOHbIX u3AaHuii, W HTepHeT-pecypcos,
JTOTOJTHUTEJIbHOM JIUTEPATYPbI

OCHOBHbBIE HCTOYHHUKMU:

1. ImutpueBa B.®. Ousuka mia npodeccuid U CENHATBHOCTEH
TEXHUYECKOTO MpOopuist: y4eOHUK Juid CTyd. YUYpEeXKIeHH cpea. mpod.
oOpazoBanus / B.®. JImutpueBa. — 5-¢ usm., crep. — M.: M3naTenbckuil LeHTp
«Axanemus», 2018. — 448 c.

2. ImutpueBa B.®. ®dusumka qis  npodeccuit M cHeNHAIbHOCTEH
TexHu4deckoro npoduis. COOpHUK 3a7a4: yueOH. MOCOOHe ISl CTYl. YUPEKISHUN
cpea. npod. obpazoanus / B.®. JImutpueBa. — M.: M3narenbckuil LEHTP
«Axagemus», 2018. — 256 c.

JIOTOJIHUTEIbHBIE UCTOYHUKHU:

1. Aitzennion, A. E. ®uszuka: y4eOHUK M MPAKTUKYM IS CPEIHETO
npodeccuoHanbHoro odpazoanus / A. E. Aiizeniion. — Mocka: M3gaTenscTBo
Opaiit, 2019. — 335 ¢. — (IIpodeccuonanbHoe obpazoBanue). (I'pudp YMO
CIIO)

2. babeukuii, B. . ®duszuka. Mexanuka. DJIEKTpOMarHeTU3M: YydeOHOE
nmocobwue I cpenHero npodeccronaasHoro oopaszosanus / B. 1. ba6enkwuii, O. H.
TperbsikoBa. — 2-¢ u31., uchp. u aon. — Mocksa: U3narensctBo FOpaiit, 2018.
— 325 ¢. — (Ilpodeccuonanbroe oopazosanme). (I'pud YMO CIIO)

HNuTepHeT-pecypcenl

1.www.fcior.edu.ru (denepanbHbBIN HEHTP uH()OpPMaIMOHHO-
oOpazoBaTenbHbIX pecypcoB — DIOP).

2.www.school-collection.edu.ru (Emunas KOJUICKIIUS U (POBBIX
00pa3oBaTeIbHBIX PECYPCOB).

3. www.intuit.ru/studies/courses (OTKpbITbIE UHTEPHET-KYpChl «HTYUT» 1O
kypcy «udopmaTtukay).

4. www.lms.iite.unesco.org (OTKpeiTbIE 37eKTpoHHBIE Kypchl «MUTO
FOHECKO» o unhopmaimoHHbIM TEXHOJIOTHSIM).
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5.http://ru.iite.unesco.org/publications (OTkpsITast 3aeKTpoHHAST OMOIHOTEKA
«IUTO TOHECKO» o KT B 00pazoBanun).

6. www.megabook.ru (Merasuuuknonenus Kupmina u Medoaus, pa3aens
«Hayxka / Maremartuka.Kubepuetuka» n «Texauka / Komnbrotepsl u UnTepHET?).

7.www.ict.edu.ru (moprtan «MHpOopMaIMOHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTUU B 00pa30BaHUN).

8.www.digital-edu.ru (CrpaBounuk oOpa3oBaTelbHbIX pecypcoB «Ilopran
1rdpoBoro oOpazoBaHus» ).

9.www.window.edu.ru (Egunoe okHO jgoctyna Kk oOpa3oBaTeIbHBIM
pecypcaMm Poccuiickoit @eneparun).

10. www.freeschool.altlinux.ru (mopran CBoOoOAHOrO0 MNPOrpaMMHOIO
obecricueHus).

11. www.heap.altlinux.org/issues/textbooks (yueOHUKM W mocoOus 1o
Linux)

12, www.books.altlinux.ru/altlibrary/openoffice (snexkTponHas kHuUTa

«OpenOffice.org: Teopus u npakTUKa»).

3.3. Opranuszanus 0o0y4eHus1 UHBAJIU/I0B M JIMI ¢ OTPAHUYEHHbIMH
BO3MOKHOCTSIMU 3/I0POBbSI B PAMKAaX 0CBOCHHMsI 00111€00pa30BaTeILHOM
yueOHoi qucuumiuabl OAI1.02 «®usuka»

[IpodeccuonanibHOe 00yYE€HHE WHBAIMAOB U JIUIl C OrPAaHUYECHHBIMU
BO3MOXXHOCTSIMA ~ 3JIOPOBBbSI  OCYILIECTBIISIIOTCSI HAa OCHOBE aJalnTUPOBAHHOM
o0pa3zoBaTeIbLHON MpPOrpaMMbl B COOTBETCTBUU C WHIUBUAYAJIBHOW MPOrpamMmoit
peadbmIMTauu Kaxxoro.

st obOecrieueHnss JOCTYMHOCTH OO0Opa3oBaHUs OOydYalOIMMUMCS JaHHOM
TPYIIIBI CO3/IAI0TCS CTICIIMAIbHBIC YCIOBUS.

1. Cneuuanvnoie ycnoeus:
e TMaHIyCHl (BXOJHOM MaHYC, MAHIYC BHYTPEHHUN K KOPUIOpaM),
o TOPYYHHU;
e pacCHIMpPEHHbIE ABEPHBIC TPOEMBI,
o mudT—2 WT.,
o JIOKaJbHBIC IOHMKEHHBIC CTOWKH-0aphephl;
e JProHOMHUYECKasi MEOECIIb;
e CHEnuaJbHO 000PYIOBaHHBIC CAHUTAPHBIC, BAHHBIE KOMHATHI,
o MOOWIBHBINA paanokiacc (paauoMukpodon) «Conet - PCM» (12 mecr);
o cucteMa uHdopmalmoHHas s ciaadocnbimanux «Mctox A2y;
o DJICKTPOHHBIC JYIIHI;
o HUH(POPMAITUOHHBIN KUOCK;
e CAlT C BepcueH JIs1 C1a0OBUIAIITNX.
2. Cneyuanvnovle mexnuyeckKue cpeocmaea:
e MyJbTUMEAUNHBIA TPOEKTOP;
e (CpeacTBa BUACONOIIEPKKHA YIEOHOTO TTpoliecca,;
e (CpeacTBa ayauoNoAIEPKKH yueOHOro npolecca (ayAuocucTeMa);
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3. Cneyuanvuvle o00pazosamenvHbvle U peadUIUMAYUOHHBIE MEXHOTI02UU:

1.1 OTO — opauHapHBIE TEXHOJOTUHA O0OVUEHUS

JIeKunoOHHBIN MaTepuan:

JUTS CITA0OBUISIINX - ayJuoMaTepHal;
Uit cimabocnblalmMx — BHIEOMATepUalnl ¢ CyOTHTpaMu, Kypc JIEKIMWA Ha

AIIEKTPOHHOM HOCHUTEJE;
Crnaiiibl, Ipe3eHTallNH;

1.2 UTO — HHTEHCUBHBIE TEXHOJIOITUHU O0YUECHUSL:

KoMmproTepHbIE TEXHOJIOTHM C TNPUMEHEHHEM WHTEPAKTUBHBIX METOOB
HAJOXKEHUS TEKCTa Ha y4eOHbIH BuaeomaTepuan (BHUACO  CTaTHH),
WHTEPAKTHUBHBIC MYJIbTUMEIUIHBIC TTPE3CHTAIINN;

[IpenocTaBieHne yciayr aCCUCTEHTA-TIOMOIITHUKA;

1.3 BTO — BBICOKHE TEXHOJIOTHH OOYUECHHUS:

MynpTUMEINa  TEXHOJOTHHM, pealu3yeMble Ha OCHOBE  CIICIIHAIBHO
CTPYKTYPHPOBAaHHBIX AIIEKTPOHHBIX MaTepHaJIOB, aJanTUPOBAHHOTO
porpaMMHO-anmnapaTHoOro odbecredeHus (BUI€0 YPOKH, BUJIECO JICKIIHH);
MynbTuMenna TEXHOJOTHH B )KUBOM KOHTAKTE TIEIarora 1 00yJaromierocs.

4. @opmul opzanuzayuu 3aHAMUI:

- TPYIIIIOBas, TIapHasi, HHANBUIyaIbHasl,
- OpraHu3aIs CMEHBI JIeITCIbHOCTH;
- BHEprocOeperaroIre TeXHOJIOTHH

24



4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOU YYEBHOU JINCIUIIJINHBI

Pe3ysabTarsl 00yyeHus

OcHOBHBIE IOKAa3aTeJIH
OIIEHKH pe3yJibTaTa

@DopMbI U METO/IbI
KOHTPOJISI M OLIeHKH

OcBoeHue COZIepKaHUs
yueOHOMU JIACUUTLITAHBI
«Duznka» obecrieyrBaeT
JIOCTHKCHHE CTYJACHTAMH

CIIEYIOIIUX PE3Y/IbTATOB!

* INYHOCTHBIX:

—4yBCTBO F'OPAOCTU U yBAKECHUS
K HCTOPUU M JOCTHKECHUSIM
OTEUYECTBEHHOMN buznueckoi
Haykd; (U3WYECKH TpaMOTHOE
IIOBE/ICHUE B
npoQecCHOHAIBHON
NESITeAbHOCTH W OBITy IIpH
oOpamieHun ¢ npubopamu U
YCTPOUCTBAMU;

—TOTOBHOCTb K TPOJOJIKEHUIO
o0pa3oBaHUsi M  IOBBILICHUS
kBau(pukauuu B U30paHHON
npodeccuoHaIbHON
JESTEIbHOCTH U  OOBEKTUBHOE
OCO3HaHME poOJIM (PU3HUYECKUX
KOMIICTCHIIUH B TOM;

—yMeHue UCTIONIb30BATh
IOOCTHI)KEHUS COBPEMEHHOM
bu3nueckoit HayK{ u
(GU3MYECKUX TEXHOJOTUH ISt
TIOBBIIICHUS COOCTBEHHOTO

MHTEJUIEKTYaJIbHOTO Pa3BUTHS B
BbIOpaHHOW NpodeccHoHaTbHON
NesITeTTbHOCTH;

—yMeHue CaMOCTOSITEJIbHO
nOoOBIBAaTH HOBBIE UIT ce0s
¢du3nveckne 3HaAHUS, UCTIONIb3YS
ISt 3TOTO JTOCTYITHBIE
WCTOYHUKH MHPOPMAIINH;
—yMeHHue BBICTPANBATh
KOHCTPYKTHUBHBIC
B3aMMOOTHOIICHUSI B KOMAaHJE
0 pEIIeHNI0 00X 3a/1aY;
—yYMEHHE  YIpaBIATh  CBOEH

MMO3HaBaTEIILHON
NEATENBHOCTBIO, MIPOBOJTUTH
CaMOOIIEHKY YPOBHS
COOCTBEHHOTO

HHTCJICKTYAJIBHOT'O Pa3BUTHUSA;
* MCTAINMPCAMCTHBIX!

[TpoBoaUTH HaOI0IeHuS,
BBIJIBUTaTh TUTOTE3HI,
MOJIEJIUPOBaTh  SBJICHUS H
00BEKTHI MIPUPOJIBL,
aHAIU3UPOBATH u
MPOTHO3UPOBATh PE3YNIBTATHI
HKCIIEPUMEHTA;

HCIIOJIB30BaTh  (PU3HYCCKHUE
IPUOOPHI, 00pabaThIBaTh

pe3ynbTarbl HM3MEPEeHUH U
OIpeaesaTh MOrPEITHOCTH
U3MEPEHUM, JeIaTh BBIBOJIBI
Ha  OCHOBE  IOJYyYEHHBIX
AKCIIEPUMEHTATbHBIX
JaHHBIX;

MPEACTABIISATD pe3yabTaThl
W3MEPEHU C  TMTOMOIIBIO
TadIuII, rpaduxos u
BBIIBIATL Ha DOTOM OCHOBE
SMIIMPUYECKUE 3aBUCHMOCTH;
peliaTh MPAKTUYECKUE
3aJ1a4H, MOJIB3YACh
HU3BECTHBIMU
TEOPETUYECKUMHU
MOJIOKEHUSMHU,
MaTeMaTUYECKUM aIapaToM,
rpa@uYecKuMU  CpeICTBaMH,
CIIDaBOYHOM  JINTEpPATypoOH,
BBIUHMCIIMTEIbHON TEXHUKOM;
Haxonuth panvoOHAIbHEIE
ONyTHU W METOJAbl pPENICHUS
AKCIEPUMEHTAIBHBIX 33/a4;
OCYILIECTBIISATh
CaMOCTOSTENbHBIN IOMCK
€CTECTBEHHOHAY4YHOU
uH(bOpMAaIIH, BOCIPUHUMATD,
OIICHMBAaTh JOCTOBEPHOCTb, U
Ha  OCHOBE  IOJIyYEHHBIX

3HAHUU CaMOCTOSITEIIbHO
OIICHUBATh uH(pOpMaIHIO,
COJIepKAIIyIOCS B
COOOIIEHHIX CMU,
WHTEpHETE, Hay4HO-
MOMYJISIPHBIX CTAThsX;

OOBSCHATD ¢buznueckue

SIBJIEHUS W CBOWCTBA TEI:

®opmbl u METO/IBI
KOHTPOJISl O0y4EHUSI:
Jomanraue 3a7aHus

MPOOJIEMHOTO XapaKTepa;
[IpakTryeckue 3agaHus 1O
pabote ¢ uapopmanmei;
CamocrosTenbHas paboTa.

Dopmbl OLICHKH
Pe3yJabTaTUBHOCTH
oOyueHus:

- TpaguLMOHHAs CHCTEMa
OTMETOK B Oammax 3a
KaXIYI0 BBITNIOJTHEHHYIO
paborty, Ha OCHOBE
KOTOPBIX BBICTaBJISAETCS
UTOTOBasi OTMETKA.

Metonsl OILIEHKH
pe3yabTaTOB OOYUCHHUS:

— dopmupoBaHue
pe3ynbpTara WUTOTOBOM
aTTecTaluu no
JTUCIUTIIIMHE Ha YK3aMeHE
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—HUCIIOJIB30BAHHUC Ppa3JINnYHbIX

BUIOB IO3HaBaTEIbHOU
JEATEeIbHOCTH I PEIICHHS
bu3IIECKUX 3a1ad,
MIPUMEHEHUE OCHOBHBIX
METOMIOB MO3HAHUS
(HaOr01eHMS, OIKMCaHMS,

U3MEpEHUs], SKCIIEPUMEHTA) IS
U3Y4YEHUsl Pa3IUYHBIX CTOPOH

OKpY>Karoleu
JIEHCTBUTEIIFHOCTH,
—HCIOJIb30BaHUE OCHOBHBIX
MHTEJJIEKTYaJIbHBIX — ONEpaluil:
IIOCTaHOBKH 3a/1auu,
bopMyupoBaHUs TUIIOTE3,

aHaln3a W CHHTE3a, CPaBHEHHUS,
00001IIeHNsI, CHUCTEMAaTH3alINH,

BBISIBIICHUS MPUYHUHHO-
CIICACTBCHHBIX CBS3CH, ITOMCKA
aHaJoroB, dbopMynupoBaHUs
BBIBOJIOB JUIS U3y4YeHUs
Pa3IMYHBIX CTOPOH (DPU3UUCCKUX
00BEKTOB, SIBJICHUI u
MPOIECCOB, c KOTOPBIMHU
BO3HHUKACT HEOOX0JIUMOCTh
CTAJIKMBAThCS B

npodecCHOHANBHOM cdepe;
—yMEHHE TE€HEpHpOBaTh UJEH U

OIpeNeNsTh CpeACTBa,
HE00XO0IuMbIe JUISL ux
peanuzanuu;

—yMEHHE UCIIOJIb30BaTh
pa3IuYHblE  MCTOYHUKH  JUIS
MOJIyYEHUS ¢buznueckoi
uH(poOpMalMy, OLEHUBATh €€
JOCTOBEPHOCTB;

—yYMEHHE  aHAJIU3UPOBaTh W
OpEeACTaBIATh HMHPOPMALUIO B
pa3IMYHBIX BUAX;

—yMeHHue nyOInYHO
NPEICTABIIATh pe3yabTATHI
COOCTBEHHOTO  HMCCJICHOBAHHUS,
BECTH TUCKYCCHH, TOCTYITHO U
TapMOHUYHO coderas
coJiepyKaHue U bopmbI
npeJcTaBisieMol nHpoOpMaIuu;
* IPEIMETHBIX:
—c(OpMHPOBAHHOCTH
NPECTAaBICHUN O POJIU U MeCTe
buzuku B COBPEMEHHOMN
Hay4YHOI KapTHHE MUDA;
MMOHUMaHue buzmveckoit

IBIDKEHHE HEOECHBIX Tl H
HWCKYCCTBEHHBIX  CITYyTHHKOB
3emiu; HCIIOJIB30BAaTh
NpUOOpETEHHBIC 3HAHUS |
YMEHHUSI B  IPAKTUYECKOU
JIeATCIbHOCTH u
MMOBCETHECBHOM KM3HHM  JJIS
obecrnieueHns1 0€30IIaCHOCTH
JKU3HECITCILHOCTH.
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CYITHOCTH HAOIIOAaeMBIX BO
Bcenennot  sBneHui, poJu
¢usukn B (HOpMUpPOBAHHUU
Kpyrozopa u (hyHKIIHOHATLHOU
IrPaMOTHOCTH  YEJIOBEKa  JUIA
peILIeHHS TPAKTHYECKHX 3a/1a4;
—BIIaJICHUE
OCHOBOITOJIAT A0 LIIMH
du3nuecKkuMu MOHSTHSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH
u TEOPUSIMH; YBEpEHHOE
UCTIOJIb30BaHUE ¢buznveckoi
TEPMUHOJIOTHH U CUMBOJIUKH;
—BIIaJICHUE OCHOBHBIMH
METOJaMU HAYYHOTO ITO3HAHWS,
UCTIONIB3YeMBbIMU B (DUBHKE:

HaOJIIOICHUEM, OIIMCAaHUEM,
U3MEpPEHUEM, SKCIIEPUMEHTOM;

—YMEHHUS oOpalaTbIBaTh
pe3ynbTaThl U3MEpEeHHiA,
00HapyXUBaTh 3aBUCUMOCTh
MEXY buznueckuMu
BEJIMYMHAMH, OOBSICHSTH

MOJlyYeHHBIE  PE3yJabTaThl U
JIeNIaTh BBIBOJIBL;
—c(OopMHPOBAHHOCTH  YMEHUS
pemath GU3NYECKUE 3a/1a4H;
—c(hOpMUPOBAHHOCTb  YMEHHUS
NPUMEHSTH MOJTy4YeHHbIE 3HAHUS
Uis  OOBSICHEHUS  YCIIOBHM
IIPOTEKaHUs (uznuecKkux
SABJICHUN B MIpUpOoJE,
npodeccuoHanbHOM  chepe U
JUISE TIPUHATUS TPAKTUYECKHX
peluleHui B TOBCEIHEBHOM
KHU3HH,

—Cc(OpMHUPOBAHHOCTH
COOCTBEHHOW  MO3MIUH  TIO
OTHOIIEHHIO K  (hu3nueckoit
uHpOpMaLIUKY, TOIy4aeMoOl U3
pa3HBIX HCTOYHHUKOB.

Pa3paborumuk:

denepanpHOe KazéHHOE TpodeccuoHanbHOe 00pa3oBaTenbHOE yupexkaeHue «HoBOKy3HeUKwHit
TOCYIApCTBEHHBI TYMAaHUTApPHO-TEXHUYECKUM KOJUICIK-UHTEPHAT» MUHHCTEpPCTBA Tpyda H
couuanbHOM 3amuThl Poccuiickon denepaunu

[Ipenonasatens Beiciiei kareropun  C.A. PomaHOBCKUIT
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JIUCT JONMOJHEHU U UBMEHEHUN PABOYEN ITPOI' PAMMBbI
OBLIEOBPA3OBATEJBHOM YYEBHON JUCLUILINHBI

JlaTa BHeCeHUA
M3MEHEHUI:

MecTo BHeceHMsI
H3MEeHEHUs B CTPYKTYype
padoyeil nporpaMmMbl

Conep:xaHue u3MeHeHUsI
padoueii mporpaMmbl

ITpoTokomn Ne OT
« » 20 ropma

ITpoTokomn Ne OT
« » 20 ropa

[TpoTokon Ne oT
«_» 20 rona

ITpoTokomn Ne OT
« » 20 ropa

[IpoTokon Ne oT
«__» 20 roma

ITpoTokomn Ne OT
« » 20 ropa

ITpoTokon Ne OT
« » 20 ropa

[IpoTokoma Ne oT
« _» 20 roma

ITpoTokomn Ne OT
« » 20 ropa

ITporoxoi Ne oT
« _» 20 roma
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