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Paccmotpeno Ha 3acegannu LK
MaTemMaTHYeCKUX B eCTECTBEHHOHAYIHBIX
TUCITUTUTAH

npotokosn Ne 11 ot «27» utons 2022r.

[Ipencenarens /®ponosa E.A./

Pabouasi mporpamma oOmieoOpaszoBarenbHoi yueOHoM auctuummabl GU3UKA
pazpaboraHna:

Ha ocHoBe TpeboBanuit ®I'OC cpennero odiiero 00pa3oBaHus, MPEAbSIBISIEMBIX K
CTPYKTYyp€, COJEpKaHHIO M pPE3yJabTaraM OCBOEHHSA Y4Ye€OHOM JUCUUILIMHBI
«®usuka» (yrBepxaeH [Ipukazom MunucrepcTBa oOpazoBanusi U Hayku PO ot 17
Mas 2012 1. Nedl3 "OO yrBepkaeHnn (emepanbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeIbHOTO CTAHIAPTa CPEIHEro 00IIero oopazopanus");

B COOTBETCTBUHU C PekoMeHIalusIMU IO OpraHU3alMH MOJYyYEHUS CPETHErO 0OIIEro
oOpa3oBaHusi B IIpeleiax OCBOEHHA 0O0pa3oBaTelbHBIX MPOrPaMM CPEAHETO
npodeccuoHabHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OO0IIero 0oOpa3oBaHHS C
y4eToM  TpeboBaHuMii  ¢efepalibHbIX  TOCYIApCTBEHHBIX  00pa30BaTEIbHBIX
CTaHIAapTOB U MOJy4aeMoM rmpodeccuu WIH CIEUUATbHOCTH  CPEAHETO
npodeccuoHaIbHOTO 00pa3oBaHusl (mucbMO JlemapramMeHTa TIoCyJapCTBEHHOM
HNOJIUTUKY B chepe moAroToBku padouux kaapos u AIIO MunoOpuayku Poccun ot
17.03.2015 Ne 06-259);

c yueroMm [IpumepHON OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbl CPETHErO OOIIETo
obOpazoBanus (omoOpeHHas perieHreM (eaepaabHOro  yueOHO-METOAMYECKOTO
o0ObeIMHEeHHUs 10 001eMy 00pa30BaHuUIO MPOTOKOJ OT 28 ntoHs 2016 1. Ne 2/16-3);
Ha OCHOBe aHanmuza I[IpumepHoil mporpammbl 001IE00pa30BATENHLHON YUeOHOM
aucuUIuInHbl "@Ousuka" s mpoeCCHOHABHBIX 00pa30BaTEIbHBIX OpraHu3aIui
(aBrop [mutpueBa B.D., OOpa3zoBaTelbHO-U3IATENbCKUNA LEHTP «AKaaeMUs»,
2015), mporpamma pexkomengoBana ®I'AY «DUPO» nporokon Ne3 ot 21 urons
2015,

Pa3paGoT4yuk nporpaMmaoi:
Uemucona H.B., npenonasarens Kamyxckoro pummana TIIYIIC

PeneH3eHTHI:
®ponosa E.A., npenonasarens Kanyxckoro punmana TIT'YTIC

AntoHoB  A.B., nmnpenopaBarenb  (PU3MKM M ACTPOHOMMH.  BBICIIEH
KBAIM(PUKAMOHHOW Karteropuu, 3aB.denpamepckum otaenennem [AIIOY KO
«Kamyxckuit 6a30BbI METUIIMHCKHUIN KOJIICE))
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1. MACHIOPT PABOUYEM IMPOI'PAMMBbI YYEBHOM JUCIUITLIUHBI

1.1. O6sacTh npuMeHeHust padoyeil MporpaMMbl

PabGouas mporpamma y4eOHOW IMCITUIUIMHBI SIBISETCS YacThIO OCHOBHBIX
oOpazoBatenbHBIX TIporpamMm B cootrBeTcTBUU ¢ PI'OC CIIO mo cnenuanibHOCTH
27.02.03. — ABTOMATHKA M TeJleMEeXaHHKA HA TPaHCHOPTe (KeJIe3HOTO0POKHOM
TPAHCHOPTe) (6a308as NOO20MOBKA).

1.2. MecTto Y4eOHOW IUCHUILVIMHBI B TNporpaMMe MNOATOTOBKH
CIeNHNAJINCTOB CPeTHEro 3BeHa
VYyeOHas qucrumuimHa Ou3nKka OTHOCUTCS K YUEOHBIM JUCIUILIMHAM 110 BBIOOPY W3
o0si3arenpHOM ipenMeTHoN obnacTu "EctecTBeHHble Hayku'". YueOHast JUCIUIUIMHA
dwusuka n3yyaeTcs Ha 0a30BOM ypOBHE Kak mpoduiabHas yueOHas JUCIUILTAHA.

1.3 Leab 1 miiaHupyeMble pe3yJabTaTbl 0CBOCHHUS JUCHMILIHHBI

OcBoenue coxaepkanusi ydeOHOW auciuIuiMHbl ®Pusumka obecreunBaeT
JOCTHKEHHE 00yYaroUMMUCS CIAEAYIOIINX Pe3yIbTaToB:
JIMYHOCTHBIX, KOTOpPbIE HAIPABJIEHbI HA:

POCCHUICKYIO IPaKJAHCKYIO HJIEHTUYHOCTh, aTPUOTU3M, YBAXKEHHE K CBOEMY
HapoIy, 4yBCTBAa OTBETCTBEHHOCTH Iepe PonnHoM, ropaocTy 3a CBOM Kpail, CBOXO
Ponuny, nponuioe u HacTosIee MHOIOHAllMOHAIBHOIO Hapona Poccum, yBakeHune
roCyJapCTBEHHBIX CUMBOJIOB (TepO, (rar, TuMH);

IPaKJAaHCKYO MTO3HUIMIO KaK aKTUBHOIO U OTBETCTBEHHOI'O WJIEHA POCCUICKOTO
o0IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBbIE TIpaBa U OOS3aHHOCTH,
YB@XKAIOIIETO 3aKOH M IPABOIOPAIOK, 00Jalaollero 4YyBCTBOM COOCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAJULUOHHBIC HAlMOHAJIBHBIE W
0OLIEYENIOBEUYECKUE TYMAHUCTUYECKHUE U IEMOKPATUUECKUE IEHHOCTH;

TOTOBHOCTD K CiIykeHHI0 OTeuecTBy, €ro 3alluTe;

c(OpMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM W OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha AWAJOre
KYJIBTYp, @ TaKXe Pa3IMYHbIX (OopM OOILIECTBEHHOIO CO3HAHHUSA, 0CO3HAHHUE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

c(hOpPMHPOBAHHOCTh OCHOB CaMOPAa3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUU
C OOuIeYelIOBEYeCKUMH IIEHHOCTSMU U HJeajaMH TpPakJaHCKOro OOIIecTBa;
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTENbHOM, TBOPYECKOM M OTBETCTBEHHOM
NEATEIbHOCTH;

TOJIEPAHTHOE CO3HAHUE W MOBEJICHUE B IMOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CIOCOOHOCTh BECTH JUAIOT C JPYTMMH  JIIOIBMH, JOCTUTaTb B  HEM
B3aMMOIOHUMAaHUS, HAXOAUTH OOIIME 1IeJIM U COTPYIHUYATh AJISl UX JOCTHUKCHHUS,

HaBBIKM COTPYJIHMYECTBA CO CBEPCTHHKAMH, JETbMH MJIAJIIET0 BO3pacTa,
B3pOCIBIMM B OOpa3oBarelibHOM,  OOIECTBEHHO  TIOJIE3HOW,  y4eOHO-
MCCJIEI0BATENbCKOM, IPOESKTHON U APYTHUX BUJAX EATEIbHOCTH;

HPaBCTBEHHOE  CO3HAHME W  TIOBEIGHHME Ha  OCHOBE  YCBOCHHS
0O0ILIIEYENIOBEUECKUX LICHHOCTEH;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHUCJIE CaMOOOpPa30BaHUIO,
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Ha NPOTSDKEHUU BCEW JKU3HM; CO3HATENbHOE OTHOUIEHHE K HEIPEPhIBHOMY
0o0pa30BaHUI0 KaK YCIOBUIO YCIENTHOW MPOQPeCcCHOHATBHOU W O0OIIEeCTBEHHOU
JIeSITENIbHOCTH;

ACTETUYECKOE OTHOIICHHWE K MHpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH;

MIPUHATHE U PeATU3AIUIO IIEHHOCTEH 3I0pOBOTO U 0€30macHOro 0opasa KU3HH,
noTpeOHOCTH B (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIIOPTUBHO-
O3/I0pPOBUTEJIBHON JESATENbHOCThIO, HENPUATHE BPEAHBIX NPUBBIYEK: KypEHMS,
yHoTpeOIeHNs aJIKOroJisl, HAPKOTHUKOB,;

OepeXHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (DU3MUECKOMY U
IICUXOJIOTUYECKOMY 3/I0POBBIO, KAK COOCTBEHHOMY, TaK M APYTUX JIIONEH, YMEHHE
OKa3bIBATh NIEPBYIO IIOMOIILIb;

OCO3HAHHBIM BBIOOp Oyayuied mnpodeccur U BO3MOKHOCTEM peanu3aluu
COOCTBEHHBIX  JKM3HEHHBIX IUJIAHOB, OTHOIICHHE K  MNpoQecCHOHATHHOU
JESTEIbHOCTH KaK BO3MO)XHOCTH YYacTHUsS B PEUICHUH JHYHBIX, OOIIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOLIEHAIMOHAIBHBIX MPOOJIEM;

c(hOpMUPOBAHHOCTh JKOJOTHYECKOTO MBIIUICHUS, TMOHUMAHHUS  BIUSHUS
COLIMAJIbHO-9KOHOMHYECKHUX MPOIECCOB HA COCTOSHHE MPUPOAHON U COLMAIBHON
Cpebl; MPUOOpETEHNE OMBITAa SKOJIOTO-HAPABICHHOHN IE€ATEIbHOCTH;

OTBETCTBEHHOE OTHOIICHHWE K CO3JAaHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO
IPUHATUS LIEHHOCTEN CEMEUHOM KU3HMU.

MeTanpeIMeTHBIX, KOTOpbIE HalpaBJIeHbI Ha:

YMEHHE CaMOCTOSATENbHO ONPEACNATh LENHU JEATENbHOCTH U COCTaBIATH
IUIAHBl  JICSITENIbHOCTH; CaMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJUPOBATb MU
KOPPEKTUPOBATh JI€ATEIbHOCTD; HCIOIb30BATh BCE BO3MOXHBIE PECypChl JUIs
JOCTUKEHUS TIOCTABJICHHBIX 1IeJIeH U peaan3aluy MIaHOB JIEATEeIbHOCTH; BHIOMPATh
YCTEIIHBIE CTPATETHH B PA3JIUYHBIX CUTYaIUsX;

yMEHUE TNPOAYKTHMBHO OOIIATbCd M B3aMMOJEWCTBOBATH B  IpOIECCE
COBMECTHON  JEATEIBHOCTH, YyUYUTHIBATH  TO3UIMH  JPYTHX  yYaCTHUKOB
NeATEIbHOCTH, 3(PPEKTUBHO pa3peliaTh KOHPIUKTHI;

BJIa/ICHUE HAaBbIKAMU IIO3HABATEIbHOW, y4eOHO-UCCIIEOBATEIbCKON U
MPOEKTHOM JIE€SITEIbHOCTH, HAaBBIKAMHU pa3pelieHuss MpolieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUECKHUX 3ajad,
NPUMEHEHHUIO Pa3IMYHbIX METOAOB MTO3HAHUS;

TOTOBHOCTh M  CIHOCOOHOCTH K  CaMOCTOATENbHON  WH(MOPMAIIMOHHO-
[03HABAaTEJIbHON JIEATENbHOCTH, BKIIIOYAasi YMEHUE OPUEHTHUPOBATHCS B PA3IUUHBIX
UCTOYHHUKAX HMH(POpMAlUM, KPUTUYECKU OLEHUBAaTb U  HHTEPIPETHUPOBATH
uHGOPMAIHIO, MOTYYaeMYIO U3 Pa3IMUHbIX UCTOYHUKOB,;

YMEHHE HCIOIb30BaTh CPEICTBA HH(DPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
texnonorui (manee - MKT) B pemieHuu KOTHUTHUBHBIX, KOMMYHHKATUBHBIX H
OpPraHM3AIMOHHBIX 3a7ad C COOJIoMeHNeM TpeOOBaHWN JPrOHOMHUKH, TEXHUKU
0€301acHOCTH, TUTHEHBI, PECypCcOCOEPEKEHNUS, TPABOBBIX M ITUICCKUX HOPM, HOPM
nH(pOpMaIIMOHHON 0€30MMacHOCTH;

YMEHHE OINpeAeNsATh Ha3HadeHWe W (QYHKIUU PA3IUYHBIX COIHMATBHBIX
WHCTHUTYTOB;



YMEHHUE CaMOCTOSITENIBHO OLIEHUBATh M IMPUHHUMATh PELICHUS, ONPEACIAIOe
CTPaTETHIO NTOBEJEHNUS, C YUYETOM I'PaXKIaHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

BJIJICHUE SI3BIKOBBIMH CPENCTBAMH - YMEHHUE SICHO, JIOTUYHO M TOYHO U3JIaraTh
CBOIO TOUKY 3PEHUS, UCIIOIB30BATh a/ICKBATHBIE 3BIKOBBIE CPEACTBA;

BJIQJICHUE  HABbIKAMU  [O3HABaTEIIbHOM  pe(IeKCMM KaKk  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUA W MBICIUTEIBHBIX IPOLECCOB, HMX pE3yJIbTaroB H
OCHOBAaHHM, TPAHMI] CBOETO 3HAHWs U HE3HAHMS, HOBBIX IO3HABATEIBHBIX 3a1a4 U
CPEICTB UX JIOCTHKEHUS.

NpeAMeTHBIX:

c(OpMUPOBAHHOCTb MPEICTABICHUN O PO U MeCTe (U3UKH B COBPEMEHHOM
Hay4YHOM KapTMHE MHpa; NMOHMMaHHE (PU3MYECKON CYLIHOCTH HAOIIOAAEMBbIX BO
BcenenHoli siBjaeHMI; MOHMMaHHE PONM (PU3MKU B (OPMHUPOBAHUM Kpyrosopa H
(YHKIMOHAIBHON T'PAaMOTHOCTH Y€JI0BEKA JUIsl pEIICHUs TPAKTUUECKUX 3a/1au;

BJIAJICHUE OCHOBOIIONAT AIOIIUMHU buznuecKkuMu MTOHATHSIMU,
3aKOHOMEPHOCTSIMU, 3aKOHAMH M TEOPHUSIMHU; YBEPEHHOE IOJIb30BaHUE (DU3UUECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

BJIAJICHUE OCHOBHBIMM METOAAMU HAy4YHOTO IO3HAHWs, HCIOJIIb3YEMBIMU B
(bu3uKe: HaOMOIEHUE, ONIMCAHUE, U3MEPEHUE, SIKCIIEPUMEHT; YMEHUS 00padaThIBaTh
pe3yapTarbl HU3MEPEHM, OOHApYXUBaTh 3aBUCUMOCTb MEXAYy (QU3NYECKUMU
BEJIMYMHAMU, OOBSICHATH NOJYYEHHbBIE PE3YIbTATHI U JIEJaTh BBIBOBL

c(OpMUPOBAHHOCTh YMEHHS peniaTh (PU3NUECKUE 3a/1auu;

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSThH MOJIy4EHHbIE 3HAHUS JJIs1 OOBSCHEHUS
yCIIOBUM MpOTEeKaHUs (PU3MUECKUX SBICHUM B MpPUPOAE M Uil HPUHATHS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;

c(OpMUPOBAHHOCTh COOCTBEHHOM MO3UIMHU IO OTHOIIEHHIO K (DU3MUECKOM
uH(pOpMaIH, [T0JIy4aeMOil U3 pa3HbIX HCTOYHUKOB

[Ipy Hanuuuu B KOHTUHTEHTE oOydaromuxcs jul] ¢ OB3 u uHBaNUAOB 1Js
HUX pa3padaTbiBaeTcs paboyas mporpamma, UCXoAs U3 crneuuuky 3a00J1eBaHUs.

1.4. KostmuecTBO 4acoB Ha OCBOeHHE padoueil MporpaMMbl y4eOHOM
U CHUTITAHBI
MaKcUMaJsbHas yaeOHas Harpyska obydaromerocs — 234 yaca, B TOM 4HCIIE:
oOsi3aTenbHas ayIMTOpHas yueOHast Harpy3ka oOydarorierocs — 234 yaca (U3 HUX
naboparopubie 3aHsATHS — 30 yacoB).



2.CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIHUNJIAHBI

2.1. O0bem y4eOHOM AUCHUILIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHoi1 padoThI O06beM yacoB
MaxkcumaJjibHasi yueOHasi HArpy3ka (Bcero) 234
Oo0s13aTesibHAsI AyIMTOPHAsI y4eOHAasi Harpy3ka (Bcero) 234
B TOM YHCJIE:
TEOPETUYSCKOE 00yUCHUE 204
MIPAKTUICCKHUE 3aHATHUS (€CITM MPETYCMOTPEHO) -
J1a00paTOPHBIC 3aHATHS (€CIIU PETYCMOTPEHO) 30
KypcoBasi paboTa (IpoeKT) (eciu NpeaycMOTPEHO) -
CamocrosiTesibHas padora odyuaromerocs (Bcero) -

IIpomexyrounas arrecrauusa B ¢opme: audpdepenunpoBannoro 3adera (1
cemMecTp), IK3ameHa (2 cemecTp)
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2.2. TemaTuyeckuil NJIaH U cojieprKaHue Y4eOHOI TN CIUTLTHHBI

Konpbr
KOMIICTCHIIMU,
HaumeHnoBaHue Conepmalme yqeﬁﬂoro MarepuaJia, na6opaT0pHLIe U MPAKTUYCCKUC 3aHATUA, CAMOCTOATEIIbHAA pa60Ta O0BeM ypOBeHb (bIOOpII\(/I;F%(;)}i?;IH
pasacyioB U TEM 06yqa}ou114xca JacoB OCBOCHUA CHOCO6CTByeT
OJICMCHT
IPOrpaMMBbl
1 2 3 4
BBenenue Coaep:xkanue yueOHOro MarepuaJia
dusnka — Hayka O npupoje. EcTecTBEeHHOHAyuyHBbIM METOJ MO3HAHUs, €r0 BO3MOXXHOCTH U
IpPaHULBl NPUMEHUMOCTU. OKCIEPUMEHT M TEOpUs B MPOIECCE IMO3HAHUS TPUPOJBIL.
MogenupoBanue GU3MYECKUX SBICHUN U IPOIECCOB. Poib sKcIiepuMeHTa U TEOPUH B MPOIECCe 1
Mo3HaHusl npupoabl. Pusnveckne 3aKOoHBI. [PaHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. 4
[Tonstue o ¢usznueckoit kapTuHe mMupa. 3HaueHue Gusuku npu ocsoeHuu npodeccuit CI1O u
cnenuanpbHocTeil CI1O0. Maremarndeckuil annapar, HCIOJIb3yEMbIN IIPY PELLICHUH 33/1a4.
BxojHOM KOHTPOJIB.
Paspen 1.
30
MexaHuka
Tema 1.1 Conep:xanue yueOHOro MarepuaJa
Kunemaruka | Mexannueckoe nswkenue. Ilepememenne. Ilyrs. CkopocTs. PaBHOMEpHOE NpsMOIMHENHOE
NBUKEHHE. YckopeHue. PaBHomepeMeHHoe mpsMoiinHelHoe aBukeHue. CBOOOIHOE MaJieHue. 6 9
JIBikeHre Tena, OpOLIEHHOrO MO YIJIOM K TOpPH30HTY. PaBHOMEpHOE JBM)KEHHE TIO
OKpPY>KHOCTH.
Kunemamuxa na scene3nodopoxcnom mparcnopme (MopmMo3HOU nyms NOOBUNCHO20 COCNABA).
Tema 1.2 Conep:xkanue yueOHOro MarepuaJia
3aKkoHbI Ilepsriii 3akoH Hprotona. Cuna. Macca. Mmnynsc. Bropoii 3akoH Herotona. Tpernii 3axoH
MEXaHUKH Hprorona. 3akoH BcemupHoOro TsroreHus. |paButanmonHoe nose. Cuna tsokectn. Bec. Cuna 4 2
HeroTona. ynpyrocti. lepopmaruu. CriocoOs! n3mepeHust Macchl. CUIIbI B MEXaHHUKE.
Cuiibl B Cunsl, deticmsyroujue Ha HCeie3HOOOPOAHCHBIU COCMAB8 NPU OBUNCEHUU
npupoae
Tema 1.3 Conep:xanue yueOHOro MarepuaJa
3aKkoHbI 3aKoH coxpaHeHUs uMIynbca. PeakTuBHOe nBMkeHHe. PaboTa cuibl. PaboTa moTeHIMaIbHBIX 4 2
coxpaHeHus B | ciil. MomHocth. Oneprus. Kunernueckas osHeprus. IloreHuumanbHas sHeprus. 3akoH
MeXaHHKe COXpaHEHUsl MEXaHU4eCKOM 3Hepruu. IlpuMeHeHne 3akOHOB COXPaHEHUSI.
Tema 1.4 Conep:kanue yueOHOro MarepuaJa 6 2




Konsr

KOMIIETCHIIMHA,
Haumenosanue Conep:xaHue y4eO0HOro MaTepuaJia, 1a00paTopHbIC U MPAKTHYESCKHUE 3aHATHS, CAMOCTOsTENbHAs padoTa Oobem YpoBeHb (bIOOP r(i% (;j;m
pasacyioB U TEM 06yqa1011114x051 JacoB OCBOCHUA CHOCO6CTByeT
OJICMCHT
IPOrpaMMBbl
1 2 3 4
Mexannyeck | Mexanunuyeckue koneOanus. KomnebarenbHoe JBIKEHHE. [ apMOHHMUYECKHE KojeOaHUS.
ue kosiedanus | CoboaHble MexaHnueckue koiedanus. [IpeBparienue sHeprun Npu KojiedaTreIbHOM JIBHKEHUU.
U BOJIHBI CBoOonHBIE — 3aTyxalolue MEXaHMueckue KojebaHus. BBIHYKIEHHbIE MEXaHUYECKUE
konebanus. [lomepeunbie U MPOAOIbHBIE BOJHBL. XapaKTepUCTHKU BOJHBL. MHTepdepenims
BOJIH. [loHsATHE 0 TUdpaKIIUU BOJTH. 3BYKOBBIC BOJIHBL. YIIETPA3BYK H €ro MPUMEHEHHE.
JlabopaTopHoe 3ansaTHe Ne | (TeMa BeIOMpaeTcs, UCXOS U3 MaTepHallbHO-TEXHUYECKOTO
o0ecrieyeHus).
Tembl 1a00paTOPHBIX 3aHITHI:
Uccnenoanune aABUKEHUS Tea MO AEUCTBUEM IIOCTOSHHOM CHUJIBI.
N3yueHue 3aKoHa COXpaHEHUS! UMITYJIbCA.
CoxpaHeHHEe MEXaHWYECKOW SHEPruM MPH JBIKEHUM Tela TOJ JCHCTBHEM CHJ TSDKECTH U 5 2
YIOPYTOCTH.
CpaBHeHMe pabOThI CUJIBI C U3MEHEHHEM KHUHETUYECKON YHEPTUH Tela.
N3ydeHne 3akOHOB COXpaHEHHUs Ha MPUMeEpe yaapa MIapoB U OaTITUCTHYECKOTO MasTHUKA.
N3yuenune ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKEHUS).
W3ydeHne 3aBUCIMOCTH MEepHOAA KoJIeOaHU HUTSHOTO (MU MPY>KUHHOTO) MasiTHUKA OT JTMHBI
HUTHU (WM MacChl Tpy3a).
[ToBTOpenue u o6oO0IIeHNE 1O paszaeny Mexanuka. Perienre pa3HoypOBHEBBIX 3a/1ay. 2
KontponbsHas pabora no pasaeny 1. Mexanuxka. 2
Paznen 2.
OcHoOBBI
MOJIEKYJISIPHO 52
i GU3MKH U
TEePMOIMHAMHU
KM




Konsr

KOMIIETCHIIMHA,
Haumenosanue Conep:xaHue y4eO0HOro MaTepuaJia, 1a00paTopHbIC U MPAKTHYESCKHUE 3aHATHS, CAMOCTOsTENbHAs padoTa Oobem YpoBeHb (bIOOP r(i% (;j;m
pasacyioB U TEM 06yqafomnxcs[ JacoB OCBOCHHA CHOCO6CTByeT
OJICMCHT
IPOrpaMMBbl
1 2 3 4
Tema 2.1 Conep:xanue yueOHOro MarepuaJa
OcHoBbI OCHOBHBIE TIOJOXKECHHS MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. Pasmepbl U Macca MOJEKyd H
MOJIeKyJsApHO | aToMOB. bpoyHoBckoe aBmxkeHue. J[uddysus. Cunbl U SHEprus MEXMOJIEKYISIPHOTO
- B3auMozeiictBus. CTpoeHHe ra3000pa3HbIX, KUIKUX U TBEpAbIX Ted. CKOPOCTH JBUXKEHUS 14 2
KMHETHYeCKO | MOJEeKyl M ux wusMmepeHnue. Hneanpnpiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE
i TeOpHUH. MOJIEKYJIIPHO-KMHETUYECKON TeOpHUH ra3oB. TeMmieparypa u ee u3MepeHue. ['a3oBble 3aKOHBI.
Hneanbubiii | AOCOMIOTHBIM Hylb TeMIeparypbl. TepMonMHaMuyecKas IIKajga TEMIIEpaTypbl. YpaBHEHHE
ras. COCTOSIHMSI MJ1eaIbHOTO ra3a. MossipHas razoBasi IOCTOSIHHASI.
Tema 2.2 Coaep:xkanue yueOHOro MarepuaJia
OcHoBbI OcHOBHbBIE MOHATUSA M ONpecieHUus . BHyTpeHHss 3Heprus cucreMsl. BHyTpeHHsA >HEprus
TePMOANHAMMU | WJeaNbHOro raza. Pabora u temnora kak (opMbl repenadyn dHEpruu. TernaoeMKoCThb. YaeabHas
KH TEIUIOEMKOCTb. YpaBHEHHUE TerIoBoro Oananca. [lepBoe Hayano TepMoIuHaAMUKH. AraOaTHBINA
npouecc. [Ipunnun aeicreus terosor mammesl. KIIJ[ TeruioBoro neurarens. Bropoe Hagaino 10 2
TepMOJUHAMUKU. TepMOIMHAMUYECKas LIKaJla TeMIEparyp. XOJ0AUIbHbIE MAIlIMHbI. TeIUIOBbIE
nsurareny. OxpaHa Ipupobl.
Tennogvle 0gueamenu Ha dHcene3no0opodxcHom mpancnopme. Oxpana okpydicaioujeli cpeosbl npu
pabome J4cene3H000POACHO20 MPAHCNOPMAL.
Tema 2.3 CpoiictBa nmapoB: Vcnapenue u koHneHcanus. HacblmeHHbIN nap 1 ero cBoiicTBa. AGCOMOTHAs
CpoiicTBa | U OTHOCUTENbHAsl BIAXHOCTh Bo3ayxa. Touka pocel. Kumenue. 3aBUCHMOCTH TeMIepaTypbl
Napos, KHUIIEHUs OT JaBieHus. [leperpeTslii map u ero uCnojib30BaHUE B TEXHUKE.
skuakocred | CBolicTBa KUAKOCTEW: XapaKTepUCTHUKA KUJIKOTO COCTOSHMS BelecTBa. [I0BEpXHOCTHBIN CIION
TBEePABbIX TeJ | )KUJIKOCTH. DHEPIHs IOBEPXHOCTHOTO CJIOSl. SIBJIEHMS HA TPAHULIE KUIKOCTH C TBEPJABIM TEIIOM.
KanumnspHsie ssBneHus. 12 2

CBoiicTBa TBEpABIX TeNl: XapaKTEPUCTUKA TBEPAOrO COCTOSHUS BELIECTBA. YIPYrHe€ CBOMCTBa
TBEpAbIX Tel. 3akoH ['yka. MexaHW4YecKrne CBOMCTBA TBEPABIX TeJ. TemiIoBO€ pacuIMpeHHe
TBEPABIX TEN U )KUAKOCTEN. [11aBIeHrE U KpUCTAIUTA3ALUSL.

IIpumenenue cospemenHbIX Mamepuaios ¢ 3a0aHHbIMU CEOUCMBAMU HA HCETLEIHOOOPOHCHOM
mpancnopme. IIpobnema pazpyuienust H#cenesHo000pOHCHO20 NOTOMHA U ee peuleHue.

10




Konsr

KOMIIETCHIIMHA,
Haumenosanue Conep:xaHue y4eO0HOro MaTepuaJia, 1a00paTopHbIC U MPAKTHYESCKHUE 3aHATHS, CAMOCTOsTENbHAs padoTa Oobem YpoBeHb (bIOOP r(i% (I):Il;m
pasacyioB U TEM OGy‘IaIOHII/IXCﬂ JacoB OCBOCHUA CHOCO6CTByeT
OJICMCHT
IPOrpaMMBbl
1 2 3 4
Jladopatopubie 3ansaTus Ne2, Ne3, Ne4, NeS (TeMbl BBIOUPAIOTCSI, UCXO/ISl U3 MaTePUATBHO-
TEXHUYECKOTO O0CCIICUCHMS).
Tembl 1a0OpaTOPHBIX 3aHATHIL:
N3mepenne BIaXHOCTH BO3AyXa.
H3mepenune moBepXHOCTHOTO HATSXKECHUS KHUIKOCTH. 8
Habnronenue mporecca KpucTaIn3aim.
Wzyuenne neopManuy pacTsKSHUS.
N3ydeHue TemioBoro pacuimpeHus TBEpAbIX Te.
N3yueHne ocoOEHHOCTEN TEIJIOBOIO PACIIUPEHHUS BOJIBL.
[ToBTOpenue u o6oOIIeHHE MO pazaeny 2.0OCHOBBI MOJEKYISIPHON GU3UKU U TEPMOJUHAMUKU. 6
Pemenue pa3HOypOBHEBBIX 3a/1ad.
KontponwsHas padota mo pazaeny 2. OCHOBbI MOJIEKYISIPHON (DU3UKU U TEPMOJTUHAMUKH 2
Pazgen 3.
DJIEKTPOIMHA 82
MHKA
Tema 3.1 Conepxanue y4eOHOro Marepuaa
DJIeKTPUYECK | DIEKTPUUYECKUE 3apsjbl. 3aKOH cOoXpaHeHHUs 3apsga. 3akoH Kynona. DiekTpuueckoe Ioe.
oe 1moJie HanpsokenHocTh  snekTpuueckoro mois. IlpuHnun cynepnosunuu nosnei. PabGora cun
aNeKTpocTarnyeckoro monsi. [loteHnuman. Pa3HOCTP TOTEHIHMANOB. JKBHIIOTCHIIMAEHBIC
noBepXHOCTU. CBsI3b MEXIy HANpsSIKEHHOCTBIO M PAa3HOCTHIO MOTEHIMAIOB 3JIEKTPHUUYECKOrO 16 2
nonst. JlmdnmekTpuku B dnekTpudeckoM mose. [lomsipusamus mudnektpukoB. [IpoBogHukm B
anektpuyeckom mnone. Konaencaropsl. CoenuHeHHE KOHJEHCATOPOB B Oarapero. DHeprus
3apsHKEHHOTO KOHIEHCATopa. DHEPTHS SIEKTPHUIECKOTO TIOJS.
Pemenue 3aau mo TemMe DIEKTPHUUECKOE TOIE
IIpobnema cmamuuecko20 1eKmpuiecmsa Ha Hcele3HoOOPOHCHOM MPAaHCnopme.
JAudpepeHnupoBaHHblii 3a4eT. 2
Tema 3.2 Conepxanue y4yeOHOro MarepuaJa 14 2
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HaumeHnoBanue
pa3nenoB U TeM

Conep:xxaHue y4eOGHOro MaTepuasia, 1abopaTopHble U MPAKTHYECKHUE 3aHATHS, CAMOCTOSTENbHAs paboTa
00y JaroIIIXCst

O0veM
4acoB

YpoBeHb
OCBOCHHSI

Konpt
KOMIIETCHIIUH,
(dopMupoBaHu

10 KOTOPBIX
Croco0cTByeT
SIIEMEHT
pOrpamMMBbl

1

2

3aKOHBI
MOCTOAHHOT'O
TOKA

YcnoBusi, HEOOXOAMMBIE JIsI BOSHUKHOBEHUS U MOJICPKAHUS AIIEKTPUIECKOro Toka. Cuiia Toka
W TUIOTHOCTh TOKa. 3akoH Oma mis yuactka menu 6e3 DJ[C. 3aBUCHMOCTD AJIEKTPHYECKOTO
COMPOTHUBJICHUSI OT Marepualna, UIMHBI U TUIOHIAJAM TIOTEPEYHOr0 CEUEHUS MPOBOIHMKA.
3aBHCUMOCTH JIEKTPHUUECKOTO CONPOTHUBIICHHUS TPOBOTHUKOB OT TEMIIEPATyPHI.
DNEKTPOJBIIKYIAsl CHJIa HMCTOYHMKA Toka. 3akoH Owma jyis monmHoil menu. CoenuHEHHE
poBoHUKOB. COeMHEHNE UCTOYHUKOB AIIEKTPUUECKOl sHepruu B Oarapero. 3akoH J[xoyms—
Jlenna. PaboTa 1 MOIIHOCTH JIEKTPUYECKOTO TOKA. TEIIoBOE IEMCTBUE TOKA.
DnexmpocHaboicerHue naccaircupcro20 8a20HA HA HCeNe3HO00POICHOM MPAHCHOpMme.

JladopaTtopubie 3ansaTusa Ne6, Ne7, Ne8, Ne9 (TeMbI BBIOUPAIOTCSI, UCXO/S U3 MaTePUATBHO-
TEXHUYECKOTO O0CCIICUCHMS).

TeMbl 1abOpaTOPHBIX 3aHATUMN:

Nzyuenne 3akoHa Oma 171 ydacTKa IIeMH, MOCIe0BATENBHOTO U MapaIeIbHOTO COSAMHEHHUS
MTPOBOJTHUKOB.

Nzyuenue 3akoHa OMa AJ1s TOTHOM LIEMH.

Omnpenenenne OJ[C 1 BHyTPEHHETO COMPOTUBIICHUSI HCTOYHHUKA HAPSKEHUS.

Omnpenenenue KI1/ HarpeBarenpHOr0 mpudopa.

[ToBTOpenue u o0o01IeHNE TeMe 3aKOHBI TOCTOSIHHOTO TOKa. Pelienne pa3sHOypOBHEBBIX 33/1a4.

KontponpHas pabora o treme 3.2 3aKOHbI IOCTOSHHOTO TOKA.

Tema 3.3
DIIeKTPHYECK
Uil TOK B
Pa3JIMYHBIX
cpenax

Conep:xanue y4yeOHOro MarepuaJa

DJEeKTpUUYECKU TOK B MeTallaxX. DJIeKTPOHHBIN ra3. PaboTta BeIxoma. DIEKTPUYECKUH TOK B
ANEKTPONUTAX. ONeKTpoiu3. 3akoHbl Dapanes. I[IpuMeHeHHe -dNeKTponu3a B TEXHUKE.
DNEeKTpUYECKH TOK B Ta3ax U BakyyMe. Monuzanus raza. Busl razoBbeix paspsanos. [lonsitue o
mna3me. CBOWMCTBA W NPUMEHEHHE  DJJICKTPOHHBIX  TMYYKOB. OJIEKTPUYCCKUA TOK B
nonynpoBogHuKax. CoOOCTBEHHas MPOBOAUMOCTH MOMYMPOBOAHHUKOB. [lomympoBOAHUKOBEIE
puOOpHI.

12

JlaGoparopHoe 3ansaTHe Ne 10 (Tema BeIOMpaeTcs, UCXO/s U3 MaTepHAbHO-TEXHUUECKOTO
obecrieueHus).
Tembl 1a00pPaTOPHOTO 3aHATHUS:

12




Konsr

KOMIIETCHIIMHA,
Haumenosanue Conep:xaHue y4eO0HOro MaTepuaJia, 1a00paTopHbIC U MPAKTHYESCKHUE 3aHATHS, CAMOCTOsTENbHAs padoTa Oobem YpoBeHb (bIOOP r(i% (;j;m
pasacyioB U TEM 06yqafom14xca JacoB OCBOCHUA CHOCO6CTByeT
OJICMCHT
IpOTPaMMBbI
1 2 3 4
Ornpenenenre TeMIieparypbl HUTU JaMITbl HAKATUBaHUS.
Onpenenenre EeKTPOXUMHUYECKOTO SKBUBAJICHTA MEJIH.
KontponwsHas padora o teme 3.3. DneKTpUuecKuil TOK B pa3IMYHBIX Cpeaax 2
Tema 3.4 Coaep:xkanue yueOHOro MarepuaJia
MaruutHoe | BekTop WHAYKIMM MarHuTHOrO mnoss. JleiicTBMe MarHMTHOTO TMOJIS Ha MPSIMOJIMHEHHBIN
noJie MIPOBOJAHMK C TOKOM. 3akoH Amrepa. B3ammoneiictBue TokoB. MarautHeid motok. Pabora mo 10 5
MEePEeMEIIECHUIO MPOBOJAHMKA C TOKOM B MarHUTHOM rose. JleiicTBe MarHUTHOrO MO Ha
nBrKymiics 3apsa. Cuma Jlopenia.
lloe30a na maznumuotl nodyuike. Maenegul.
Tema 3.5 Coaep:xkanue yueOHOro MarepuaJia
DJIEKTPOMArH | DIEKTPOMarHuTHas MHAYKUUsA. BuxpeBoe 3ekTpuueckoe Moje. 3aKOH 3IEKTPOMarHUTHOM 4 2
UTHAast uHaykiuu. OJ1C B 1BMKyIuXcs NpoBogHUKax. CaMOMHIAYKIMS. DHEPrUsi MarHUTHOTO TOJISI.
HHIYKIUS
[ToBropenne u 0000mIeHHE MO TemMaM MarHuTHoe IMose. DJIEKTPOMArHUTHAs HWHIYKIIHS. 4
Pemenne pa3HOypOBHEBBIX 3a/1a4.
Kontponwshas padora mo remam 3.4 u 3.5 MaruuTtHoe mosne. DNeKTpOMarHUTHAsT UHYKITHSI. 2
Pasznen 4.
JIEKTPOMArH
UTHBbIE 14
KOJIe0aHUA 1
BOJIHBI
Tema 4.1 Conep:xkanue yueOHOro MarepuaJa
duexTpomarH | CBOOOIHBIE 2JIEKTpOMarHuTHRIEC Konebanws. [IpeBpaiienne sHepruu B KojaeOaTeTbHOM KOHTYPE.
UTHBIE 3aryxaromniiue 3JIeKTPOMAarHUTHBIE KojeOanus. [eHeparop He3aTyXaromuX AJIEKTPOMarHUTHBIX 6 9
Kojiedanus | koneOanuil. BwiHyKIeHHBIE dnekTpuueckue koneOanus. Ilepemennbiii Tok. I'eneparop

MEPEMEHHOT0 TOKa. EMKOCTHOE ¥ MHIYKTUBHOE COMPOTUBIICHUS TEPEMEHHOT0 ToKa. 3akoH OMa
JUISL DIIEKTPUYECKON Iemu TepeMeHHOro Toka. PaboTa W MOIIHOCTh MEPEeMEHHOTO TOKa.
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HaumeHnoBanue
pa3nenoB U TeM

Conep:xxaHue y4eOGHOro MaTepuasia, 1abopaTopHble U MPAKTHYECKHUE 3aHATHS, CAMOCTOSTENbHAs paboTa
00y JaroIIIXCst

O0veM
4acoB

YpoBeHb
OCBOCHHSI

Konsr

KOMIIETCHIIUH,
(dopMupoBaHu
10 KOTOPBIX
Croco0cTByeT

OJICMCHT

pOrpamMMBbl

2

I'eneparopsl Toka. Tpancdopmaropel. Toku BbeicOKOM uactoThl. Ilomydyenue, mnepenada u
pacnpezesieHue JIeKTPOIHEPTUH.
Onexmpuguxayus Ha Hcene3Ho00POHCHOM MPAHCHOPME.

Tema 4.2
JIEeKTPOMAard
UTHBIE
BOJIHBI

Copep:xanue yueOHOro MarepuaJia

DJIeKTpOMAarHuTHOE TOJ€ KaK OCOObI BMJI MaTepuu. DJIEKTPOMarHUTHbHIE BOJIHBL. BuOparop
I'epuia. OTkpBITHIN KOneOaTenbHbIM KOHTYp. M300petenue pagno A. C. IlonoBeiM. IlonsiTue 0
panuocssa3u. PagroBonnsl. Pagnonokanus. [IpuMeHeHne 37€KTpOMAarHuTHBIX BOJIH.

Cs3b Ha dHcee3HO00POACHOM mMpaHcnopme.

JlaboparopHoe 3ansitue Ne 11 (Tema BbIOMpaeTcst, UCXOAS U3 MAaTEPUAIBHO-TEXHUYECKOTO
obecrieueHus).

TeMmbl 1abOpaTopHOTO 3aHATHS:

WHayKTUBHBIE U €MKOCTHOE COIIPOTHUBIICHHS B LIS EPEMEHHOTO TOKA

N3yueHnue paboThl NpOCTEHIIEro paguonprueMHHKA.

Pazgea S.
Onruka

34

Coaep:xanue yueOHOro MarepuaJa

IIpupona cera. CKOpOCTh paclpoCTpaHEHUs CBETA. 3aKOHBI OTPAXKEHUS U IPEJTIOMIICHUS CBETA.
ITonHoe orpaxenue. JInussl. [71a3 kak ontuyeckas cuctema. Onrudyeckue npruOOpHI.

BonnoBele cBoiicTBa cBeta. UHTepdepenius cera. KorepeHTHOCTh CBETOBBIX JTy4ei.
Wntepdepeniuss B TOHKMX IUieHKax. [lomocsl paBHO#M Tommuubl. Kombna HproToHa.
Hcnonp3oBanue nureppepeHny B Hayke U TexHuke. udpaxuus csera. Judpakuus Ha

eI B MapajulenbHbIX Jy4aX. JudpaknuonHas pemerka. [lonstue o romorpadum.
[Monspuzanuss mnonepeynsix BosH. llonspuszanus cBeta. [IBoiiHOe IydernperioMJIeHUE.
Ilonspounel. [ucnepcuss cBera. Buael cnektpoB. Crnekrpel uciyckanus. CHEKTpbI
MOMJIOIIEHUS. YIbTpaduoneTroBoe M HHPpakpacHoe wu3idydeHus. PentrenoBckue nyun. Ux
IIPUPOJIAa U CBOMCTBA.

20

Jladoparopubie 3anaTus Nel2, Nel13, Nel4, NelS (TeMbl BRIOUpAIOTCSI, UCXOMS U3
MaTepUaTbHO-TEXHUIECKOTO 00ECIICUeHUs).
Tembl 1a00paTOPHBIX 3aHITHI:
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Konsr

KOMIIETCHIIUH,
HaumeHnoBaHue Conepmalme yqeﬁﬂoro MarepuaJia, na6opaT0pHLIe U MPAKTUYCCKUC 3aHATUA, CAMOCTOATEIIbHAA pa60Ta O0BeM yp0B€HI> (blooprol/;%%i?;ln
pasacyioB U TEM 06yqafom14xca JacoB OCBOCHHA CHOCO6CTByeT
OJICMCHT
IPOrpaMMBbl
1 2 3 4
N3zyuenne n3o0pakeHus MPEIMETOB B TOHKOW JIMH3E.
N3yuenue naTeppepeHIn cBeTa.
Wzyuenne nqudpakiun cBeTa.
I'pasynpoBKa CIEKTPOCKOIA U ONPEAEICHUE [UIMHBI BOJIHBI CIEKTPAJIbHBIX JIMHUM.
[ToBTOpenue u 0600mIeHHE 1Mo paszaeny S.0nTuka. Pemenue pa3HOYpOBHEBBIX 3a/1a4. 4
KonTponbHas pabota 1o paszneny 5. Onruka 2
Pazgen 6. 4
OcHoBbI Copep:xkanue yueOHOro MarepuaJia
cneuHaJbHoi | MIHBapHaHTHOCTH MOZYJISl CKOPOCTH cBeTa B Bakyyme. llocrtynarel Ditamreiina. [IpoctpancTBo
TeOpuH U BpeMs CHEIHaTbHOW TEOpPUU OTHOCUTEIBHOCTH. CBfA3b MacChl M SHEPruM CBOOOIHOM 4
OTHOCHTEJIbH | YaCcTUIIBl. DHEPTHS TTOKOSI.
oCcTH
Pasnen 7.
DJIeMeHTbI 14
KBAaHTOBOM
(uzuku
Tema 7.1 Conep:xkanue yueOHOro MarepuaJia
KBanToBass | TeruioBoe wusnmyuenue. PacmpeneneHue »HepruM B CHEKTpe aOCONIOTHO UYEPHOrO TeJa.
ONTHKA KBanToBas runores3a Ilnanka. ®otonsl. Buemnuil ¢orosnekrpuueckuit 3¢pdext. BHyTpennuit 4 2
dbotoapdext. Tumbr porosrnementor. JlaBnenue cBera. [loHATHE O KOPIMYCKYISAPHO-BOIHOBOM
IIPUPOJIE CBETA.
Tema 7.2 Conepxanue y4eOHOro MarepuaJa
duzuka Pa3BuTHe B3MISAI0B HA CTPOEHHUE BelllecTBAa. 3aKOHOMEPHOCTU B aTOMHBIX CHEKTPax BOJOPOA.
aToma Snepnas momenb aroma. Ombitel D. Pesepdopna. Mogens atoma Bojopoxa mno H.Bopy. 2 1

l'umoreza ne bpoinsa. CoortHomenue HeomnpeaenéHHocrel [eizenbepra. KsaHTOBBIE

T'CHCPATOPHI.
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Konsr

KOMIIETCHIIMHA,
Haumenosanue Conep:xaHue y4eO0HOro MaTepuaJia, 1a00paTopHbIC U MPAKTHYESCKHUE 3aHATHS, CAMOCTOsTENbHAs padoTa Oobem YpoBeHb (bIOOP r(i% (I):Il;m
pasacyioB U TEM o6yqaromnxcs[ JacoB OCBOCHUA CHOCO6CTByeT
OJICMCHT
IPOrpaMMBbl
1 2 3 4
Tema 7.3 Conep:xanue yueOHOro MarepuaJa
Pusuka @dusuka aroMHOro sAxapa. EcTecTBeHHas paJuOAaKTHMBHOCTb. 3aKOH PaJMOaKTUBHOIO paclaja.
aTOMHOI'0 CrocoObl HAOMIOACHUS W PETHCTpPallUM 3apsuKeHHBIX YacTull. D¢dekr Bapuora-UepeHkona.
AaApa Crpoenne aromHoro siipa. Jledhekr macchl, 3HEpPrus CBA3M M YCTOHYMBOCTb aTOMHBIX SiJEp. 8 1
Anepuble peakuuu. VcKycCTBEHHas paAMOAaKTUBHOCTh. JlemeHne Tskenblx spaep. llennas
AllepHas peakuusa. Yopasinsemas 1LenHas peakuus. SnepHsiii  peakrop. Ilosydenune
pPaZMOaKTUBHBIX M30TONOB M MX IMpUMEHEHHE. buomornyeckoe eHCTBUE paJMOAKTUBHBIX
U3JIy4eHUI. DJIEMEHTapHbIE YaCTHUIIBL.
BCEI'O: 234

JUis XapaKTepUCTUKU YPOBHSI OCBOCHMSI yUeOHOTO MaTrepHalia UCIOJIb3YyIOTCS CleAyIolre 0003HaueHus:
1. — o3HaKOMUTENbHBIN (y3HABaHUE paHee U3yUYEHHBIX OObEKTOB, CBOMCTB);
2. — penpoxyKTUBHBIH (BBITOJHEHHE AEATEIBHOCTH IO 00pa3ily, MHCTPYKIIMU WU IO/ PyKOBOJCTBOM)

3. — IPOIYKTHBHBIH (TUTAHUPOBAHNE M CAMOCTOSATEIBHOE BBHITIOJTHEHUE IEATEILHOCTH, pEIIeHHE MPOOIEMHBIX 3a/1a4)

16




3. YCJIOBUS PEAJIM3ALIMM PABOYE MTPOTPAMMBI YYUEBHOI
TUCTUTILITAHBI

3.1. MarepuajibHO-TEXHH4YECKOe oOecreyeHne

Peanuzanmst mporpamMmbl  y9eOHOW TUCIUIUIMHBI TpeOyeT Hamudus KaOuwHeTa
¢buzukn u 1a00paTopuu PUIUKH.
O06opyoBaHne KaOUHETA:
—  palouas 30Ha MpenoaBaTes;
—  JIEMOHCTPAIIMOHHBIN CTOJ;
—  cIeuuasibHbIe JJa0OpaTOPHBIE CTOJIBI IO KOIUYECTBY 00yUaIOUTIXCS;
—  CTYJbs;
— ayauToOpHas JIOCKa C METaJUIMYECKUM TIOKPBITUEM I KpEIUICHUs
JEMOHCTPAILIMOHHOTO 000PYI0BaHMUS;
—  CTeJUIaX JJIsl MOZIeNIel M MaKeTOB;
—  mxadbl 715 MOJIETIEH 1 MaKETOB.

[TpubGops! u ycTporicTaa
—  cHcTeMa dJIEKTPOCHA0KEHUs TabopaTOPHBIX CTOJIOB HampsbkeHueMm 220 B;

—  KOMIUIEKT JJEMOHCTPAIIMOHHOTO 000PYIOBaHHUS MO ONTHUKE, ANEKTPOAUHAMUKE,
MEXAHHKE U IPYTUM pazzaesiaM (PU3uKH.

- y‘-IC6HBI€ HarisiaAHbIC IT0COOU:
- IIJIaKaTbl 1 Ta6J'II/IHBI I10 U3y4aCMbIM pasaciiaM IIpOrpaMmbl,
- KOMIIJICKTHI y‘IC6HBIX HarJI1IAHbIX IMOCOOHH 110 JUCHUITIINHE.

JleiicTBy1OIIIasi HOPMAaTUBHO-TEXHUYECKAs U TEXHOJIOTUYECKAs TOKyMEHTAIIUSA:
—  IpaBWJIa TEXHUKH 0€30IaCHOCTU U MPOU3BOJICTBEHHON CAaHUTAPUU;
—  KypHaJ [0 TEXHUKE 0€30MaCHOCTH.

TexHuueckue cpeacTBa 00yUeHUs:
—  [EepPCOHAJbHBIA KOMITBIOTEP C JUIIEH3UOHHBIM MPOTPAMMHBIM O0ECIIEUECHUEM;
—  MYJBTUMEIUWHBIA IPOEKTOP;
—  IPOEKLMOHHBIA 3KpaH.
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3.2. UudopmanuoHHoe odecriedeHUue peaiu3alum mMporpaMmal

Jnsa peanuzanuu  mporpamMmbl  OMOIMOTeYHBIH (oHA 0Opa3oBaTeNbHOM
OpraHM3ali YKOMIUIEKTOBAH MEYaTHBIMU W (WJIM) DJEKTPOHHBIMH H3/IaHUSMH,
PEKOMEHI0BaHHBIMU JJI1 KCMIONBF30BAaHUS B 00Pa30BaTEIbHOM MPOIIECCe.

OCHOBHBIE HCTOYHUKH:

1. Hmutpuesa B.®D. ®uzuka 111 npodeccuit U crienuaibHOCTEH TEXHUYECKOTO
npoduiis: yyeOHUK ISl CTYACHTOB NMPodeCCHOHAIBHBIX 00pa30oBaTelIbHbIX
opraHu3alyii, ocBanBaroImux npodeccuu u crenuaibaoctu CI10.-M., 2017

2. JmutpueBa B.®. duzuka 15 npodeccuii U crenualbHOCTEH TEXHUUECKOTO
npodusia. COopHUK 3a7au: yueO. nocobue s CTY/JICHTOB
npo(ecCHOHANIbHBIX 00pa30BaTeNbHBIX  OpraHU3allMi,  OCBaMBAIOUIUX
npodeccun u cneuuansHoctu CI10.-M.,2017

3. Hmutpuesa B.®. ®uszuka 111 npodeccuit U crenuanbHOCTEH TEXHUYECKOTO
npoduns. KoHTponabHble MaTepuanbl: yded. MmocoOue i CTYJACHTOB
npodeCCUOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3aluid, OCBAMBAIOIIUX
npodeccun u cnenuaibHoctu CI10.-M.,2016

4. Hmutpuesa B.®D. ®usuka 115 npodeccuii U cnenuatbHOCTEH TEXHUYECKOTO
npoduns. JlabopaTopHblii NpakTUKyM: ydeOd. mocoOue isi CTYJIECHTOB
npodeCCUOHANBHBIX  00pa30BaTENIbHBIX  OpraHU3alui, OCBAMBAIOIIUX
npodeccun u cnenpanbHocT CI10.—M.,2017

DJIEKTPOHHBIC U3/IaHUs (AIIEKTPOHHBIC PECYPCHI)

1.  «Ortkpsitas dusuka» http://www.physics.ru/

2.  «Dwusuka.ruy http://www.fizika.ru/

3. «BupTyasibHBI METOIUYCCKUI KAOMHET YUUTES PU3UKU U ACTPOHOMHUID
http://www.gomulina.orc.ru/

4. Caiit «®u3uka B anumarusax» http://physics.nad.ru/physics.htm

5.  Macrep-kinacc «Kusas ¢pusuka» http://www.int-edu.ru/hage.php?id=931

6. Hudporas nadboparopust «Apxumen» (Jlaboparopubie pabOThI O PUHKE)
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm
1. BupryaneHubie  nmaGoparopuu  (MHTEpAKTUBHBICE  MOJENIU  Pa3IUYHBIX

nporeccoB) http://somit.ru/index_demo.htm

I[OHOJ'IHI/ITeJ'II)HbIe HCTOYHUKHU

1. Msaxkumes I'.., byxoBueB b.b., Corctkuit H.H. ®u3uka (6a30BbIil ypOBEHB)
— M. «lIpocsemuenne»,2019

2. Teapenmreitn JI.O., luk FO.M. nmox pen. Opnosa B.A. ®usuka. 10 xiacc.
VYyebnuk nas 001eo0pa3oBarenbHbIX yupexaeHuid — M.: MHeMo3uHa,
2017.

3. T'engenmreiin JI.O. luk FO.U. nox pen. Opnosa B.A. ®usuka. 11 kiacc.
Yyebuuk nas 0011eo0pa3oBarenbHbIX yupexaeHuid — M.: MHeMo3uHa,
2017.

4. Tennenwreitn JI1.O., Kupuk JI.A., I'ensdrar 1.M., Henames 1.}O. ®usuka.
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http://somit.ru/index_demo.htm

10 kmacc. 3agauyHuK 1 00IIe00pa3oBaTeNbHBIX YyupexkaeHud — M.:

Mmuemo3suna, 2017.
5. I'enpgenmreiin JI.O., Kupuk JLA., I'ensdrar .M., Hename N.}O. ®@usuka.

10 xmacc. 3amayHuk i oOmeoOpa3oBaTeNbHBIX YUpEeKIeHUH — M.:
Mmnuemo3suna, 2017.

3.3. Hcnosib30BaHHe AKTUBHBIX H HHTEPAKTHBHBIX GopM 00yueHust

Pabouas nporpamma npenycmMarpuBaeT UCIIOJIb30BaHUE B 00Pa30BaATEIbHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OpM IPOBENEHUS 3aHATHI: YPOKH-
CEMHUHAaphl MPH MOBTOPEHUHM M OOOOIIEHMH M3y4aeMOro MaTepuaia; IpOBEICHUE
JEMOHCTPAIIMOHHOIO  SKCIIEPUMEHTAa IPU M3JIOKEHUU HOBOIO Marepuaa;
UCIOJIb30BAaHUE BHUPTYaJIbHBIX JIaOOpaTopuil, B TOM 4HCIIE HIpPHU IPOBEICHUU
71a00paTOPHBIX 3aHATHSIX.
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4. KOHTPOJIb Y OLIEHKA PE3YJIBTATOB OCBOEHUS YYEBHOM

TUCTUTLITAHBI

Ormenka KagecTBa OCBOCHUS YYCOHOW MUCITUIUIMHBI BKIIIOYAET TEKYIUH
KOHTPOJIb YCIIEBAEMOCTH U ITPOMEKYTOUHYIO aTTECTALIMIO.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS MPENOAaBaTENEM B
Iporecce MPOBEACHHUS YUCOHBIX 3aHATHH (TSCTUPOBAHUE, YCTHBIA OMPOC, OIECHKA
BBITIOJTHEHUSI CAaMOCTOSITEIBHBIX 3aJ]JaHUi), a TAK)KE BBIMOJHEHUSI 00y4YarOIIMMUCS
WHIWBUYaIbHBIX 3aJlaHUA B COOTBETCTBHH C (DOHIOM OIIEHOYHBIX CPENCTB IIO

y4eOHOM TUCIUILINHE.

XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOU JIEATEJBHOCTH

CTYIEHTOB

Conep:xanune o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1€ATeJIbHOCTH CTYI1€HTOB
(Ha ypoBHe y4eOHBIX J1eHCTBHIl)

BBenenue

YMEHMs  IIOCTaHOBKM  LEJEH  JEATEIbHOCTH, IUIAHWPOBAHUSA
COOCTBEHHOM /EATEIbHOCTU JJIsl JOCTHU)KEHUS [TOCTABICHHBIX LIEJeH,
IIPEABUACHUSA BO3MOXKHBIX PE3YJIbTATOB 3TUX JCHCTBUN, OPraHNU3aluu
CaMOKOHTPOJISI ¥ OLICHKH ITOJIYYEHHBIX PE3YJIbTaTOB.

Pa3BuTHe CcnocoOHOCTHM SICHO M TOYHO H3Jararb CBOM MBICIH,
JIOTMYECKH OOOCHOBBIBATH CBOKO TOYKY 3pPEHUS, BOCIPUHUMATH U
aHAIM3UPOBaTh MHEHUS COOECETHUKOB, MPU3HABas IpPaBO APYroro
4eJI0BEKa Ha NHOE MHEHHE.

[TpousBenenue n3mMepeHus GU3NIECKUX BEIMIUH U OI[CHKA TPAHHIIBI
NOTPEIHOCTEN U3MEPEHUI.

IIpencraBienne rpaHulbl IOIPEMIHOCTEN U3MEPEHU ITpU
HOCTPOEHUU IPpahUKOB.

YMeHue BbICKa3bIBaTh TUIIOTE3bI sl 00BCHEHUS HAOIIOJaeMbIX
SBJICHUM.

YMeHue npeuraratb MOJENIH SIBICHUM.

VYkazaHue rpaHuI] IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.

N350:xeHre OCHOBHBIX IOJOKEHUI COBPEMEHHON HAayYHOW KapTHHBI
Mupa.

[TpuBenenue npuMepoB BIUSHUS OTKPBITUHN B (PU3KKE HA IIPOTPECC B
TEXHUKE U TEXHOJIOTUU IIPOU3BOJCTBA.

Hcnonp3oBanue MHTEepHETA JUIsl TOMCKA HHPOPMALIUU

Mexanuka

IIpencraBieHne MEXaHUYECKOrO JBHKEHHUS TeEla YpPaBHEHUSMH
3aBUCHUMOCTHU KOOPJIMHAT U MPOEKIHUEN CKOPOCTH OT BPEMEHH.
[IpencraBineHne MEXaHUYECKOTO JBMKEHHsS Tena TpadukaMu
3aBUCHUMOCTH KOOPIAMHAT M MPOCKIHUEN CKOPOCTH OT BPEMEHHU.
OrnpenenieHne KOOpAUHAT IPOUEHHOTO MYTH, CKOPOCTU U YCKOPEHUS
Tena mo rpadukaM 3aBHCHMOCTH KOOPJIWHAT U MPOCKIIUHA CKOPOCTH
OT BPEMEHH.

OnpeneneHne KOOPAWHAT TMPONUIAEHHOIO IMYTH, CKOPOCTH |
YCKOPEHUS TeJIA 110 YPAaBHEHUSAM 3aBUCUMOCTH KOOPAUHAT

Y TIPOEKIUN CKOPOCTH OT BPEMEHH.

IIpoBeneHre  CpaBHUTENBHOIO  aHAIM3a  PAaBHOMEPHOIO |
PaBHONEPEMEHHOTO JIBUKEHUU.

YKazaHue HCNOJb30BaHUs IOCTYHATeJIbHOTO M BPaLaTEIbHOIO
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IBIDKEHUHN B TEXHUKE.

[Tpuo6perenue onbiTa pabOTHI B TPYIINE C BHITOJIHEHUEM Pa3IMYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3BMOXKHOM CHCTEMBI ICHCTBUN U KOHCTPYKIIUU

JUISL OKCIIEPUMEHTAILHOTO OIPEIC/ICHUS] KHHEMAaTHYECKUX BEJIMYMH.
[IpencraBnenue nHbOpMaIUU O BUJaX IBUKCHUS B BUJE TAOIUIIBI.
[IpuMeHneHue 3akoHa COXPAHEHHS UMITYJIbCAa JUJISi BBIYMCIICHHS
M3MEHEHUI CKOPOCTEH TEJI MPU UX B3aUMOACHCTBUSX.

W3mepenue paboThl CHII M I3MEHEHUE KMHETHUECKOW SHEPTUH TeJa.
Boruncnenue paboThl CHIT U U3MEHEHUsI KUHETUYECKON SHEPrUH Teja.
Brluucienune noTeHIUanbHON SHEPTUHU TN B TPAaBUTALIMOHHOM TOJIE.
Onpenenenye MOTEHIUAIBLHOW 3HEPTUU YOPYTo 1e()OpMUPOBAHHOTO
TeJa 1Mo U3BECTHOU JIe(hopMaIuu 1 )KECTKOCTH Tea.

IIpuMeHeHHe 3aKOHAa COXpPAHEHHsS MEXaHMYECKOM SHEpPruu IpHU
pacyeTax pe3yJbTaTOB B3aUMOJCUCTBHM TeJl T'PABUTALMOHHBIMU
CUJIaMU U CUJIAMH YIIPYTOCTH.

VYkazaHnue rpaHui] MPUMEHUMOCTH 3aKOHOB MEXaHUKH.

VYkazanue  y4eOHBIX JUCHUIUIMH, TPU H3YYCHHH  KOTOPBIX
MCIIOJIb3YHOTCS 3aKOHBI COXPAHEHHS.
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OCHOBBI MOJIEKYISIPHOM
bu3uKH U
TEPMOAMHAMUKHU

BrInonHeHue SKCIEPUMEHTOB, CIYKAIIUX A1 000CHOBaHUS
MOJIEKYIIsIpHO-KuHeTHYecKor Teopun (MKT).

Pemenue 3aau ¢ mpuMeHEHHEM OCHOBHOTO YPaBHEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH ra3oB.

OnpezesneHne mapamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUU Ha
OCHOBaHUHU ypaBHEHUSI COCTOSIHUSI M]I€aIbHOIO Ta3a.

OrnpezenieHre mapamMeTpoB BEILIECTBA B Ta3000pa3HOM COCTOSTHUU U
MIPOMCXOAAIINX TporieccoB 1o rpadukam 3apucumoctH p (T), V (T),
p (V).

DOxcnepumenTaiabHoe uccinenaopanue 3aBucumocta p (T), V (T), p
V).

[IpencraBnenue B Buae rpaukoB U30XOPHOTO, H300apHOTO

¥ M30TEPMHUYECKOTO MPOIIECCOB.

Boruncnenue cpenHeil KWHETUYECKOM SHEPTrUU TEIJIOBOTO JIBHXKEHUS
MOJIEKYJI TIO U3BECTHOM TeMIIEpaType BEIeCTBa.

Bricka3biBaHue runotes sl 00bACHEHUST HAOII0IaeMbIX SIBICHUU.
VYKkazaHue TpaHUI] TPUMEHUMOCTH MOJIETH «HUACATBHBIA Ta3» W
3akoHOB MKT.

H3mepeHne KoM4ecTBa TEIJIOTHI B IPOLIECCax TEILIONEePEaadH.
Pacuer kommdecTBa TEIIIOTHI, HEOOXOAMMOTO JUIS OCYLICCTBICHHS
3aJaHHOTO Tpolecca ¢ Temjonepenadeid. Pacuer wu3MeHeHus
BHYTPEHHEH OHHEPIUM Tell, pabdOThl W TEepeIaHHOrO KOJIMYECTBA
TEIUIOTHI C UCTIOJIH30BAHUEM MIEPBOTO 3aKOHA TEPMOANHAMUKH.
Pacuer pa®oTbl, COBEpIICHHOW ra3oM, 1Mo TpaduKy 3aBUCUMOCTH P
(V).

Brranciienue paboThl raza, COBEPUICHHOM MPH U3MEHEHHH COCTOSTHHS
no 3aMkHyToMy Lukiy. Beruncnenune KIIJI mpu coBeprienuu rasom
paboThI B poIieccax U3MEHEHHS COCTOSIHHSA M0 3aMKHYTOMY

LUKITY.

OOBsICHEHNE IPUHITUATIOB JICHCTBUS TETUIOBBIX MAIIIWH.
JemoHcTpanuss ponu (U3WKH B CO3/aHUM W COBEPUICHCTBOBAHUU
TEIJIOBBIX JBUTATEIEH.

N3noxxeHue cyTH SKOIOTHYECKUX MpobiaeM, 00yClIOBIEHHBIX paboToi
TETUIOBBIX JBUTATENICH U TIPEUIOKEHUE TTYTH UX PEIICHUS.

VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB TEPMOIMHAMHUKH.

YMeHHe BeCTH [JHaliOT, BBICIYIINBaTh MHEHHE OIOHEHTA,
y4acTBOBaTh B JMCKYCCHUU, OTKPBITO BBIPaXKaThb U OTCTAaWBaTh CBOIO
TOYKY 3PCHUSI.

VkazaHue y4eOHBIX JUCHUUIUIMH, TPU HM3YYCHHH  KOTOPBIX
UCTIONB3YIOT Y4eOHbII Marepral « OCHOBBI TEPMOTUHAMKI.
W3mepenue BIa)KHOCTU BO3IyXa.

Pacuer konmmdecTBa TEIUIOTHI, HEOOXOIUMOTO JIJISl OCYIIECTBICHHS
npoliecca nepexoja BelecTBa U3 OJHOTO arperaTHOro0 COCTOSIHUSA B
JpyToe.

DKcIepuMEHTalbHOE MCCIIeI0BAaHNE TETIOBBIX CBOMCTB BEIIECTBA.
[TpuBeneHne MPUMEPOB KAIMMJUIAPHBIX SBICHUN B OBITY, IPUPOJIE,
TEXHHKE.

HccenenoBanne MEXaHUYECKUX CBOMCTB TBEpAbIX Teln. [IpuMeHnenue
bu3MYeCKUX TOHATHA ¥ 3aKOHOB B y4yeOHOM Marepuaie
poeCCHOHALHOTO XapaKTepa.

HcnonwszoBanue MHTepHETA 715 TTOMCKa HHPOPMAIIMH O pa3padoTKax
Y IPUMEHEHUSX COBPEMEHHBIX TBEPJIBIX U aMOP(GHBIX MaTepHAIOB
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DNEeKTpoIUHAMHKA

Boluucinenne cuil  B3aUMOJEWUCTBHSL TOYEYHBIX AIIEKTPUUECKUX
3apsAI0B.

Bbruncnenue HanpsyKEHHOCTU  AJIEKTPUYECKOrO I0JI  OAHOIO U
HECKOJIbKUX TOYEUHBIX AEKTPUUECKUX 3apsAI0B.

Bbluncnenue noTeHIMana  AJIEKTPUYECKOr0 OIS OJHOIO U
HECKOJIbKUX TOYEYHBIX IEKTPUUECKUX 3apsAnoB. HM3mepenue
Pa3HOCTH MOTEHILIUAJIOB.

W3mepeHre  3HEprum  JNEKTPUYECKOTO  MOJAS  3apsyKEHHOTO
KOH/JIEHCAaTopa.

Beluucinenue  SHEpruM  JIEKTPUYECKOTO  MOJISL  3apsyKEHHOTO
KOH/JIEHCAaTopa.

Pa3zpaboTka IiaHa U BO3MOYKHOU CXEMBI NEeUCTBUI
AKCIEPUMEHTAJIBHOIO ONPEIEIICHUS 3JIEKTPOEMKOCTH KOHAEHCAaTopa
U JUBJIEKTPUYECKON IPOHUILIAEMOCTH BEILIECTBA.

IIpoBeneHre  CpaBHUTENBHOIO  aHaJIM3a TIPABUTALMOHHOIO U
AJIEKTPOCTATUYECKOTO MOJIEH.

N3mepenne momHOCTH 3nekTpudeckoro Ttoka. Mamepenue JJC u
BHYTPEHHETO COIIPOTUBIICHUS NCTOYHHUKA TOKA.

BrinonHenne pacyeToB CUIbl TOKAa M HAIPSKEHUHM Ha Y4yacTKax
anekTpuueckux uened. OObsICHEHHE Ha MpUMeEpe 3JIEKTPUYECKOM
uenu ¢ aByms uctounukamu toka (3J]C), B KakoM cilydae MCTOYHHK
AIIEKTPUUECKOIN 3HEpPruu paboTaeT B PEKUME I'€Heparopa, a B KakoM
— B peXHUME MOTPEOUTEIIS.

Onpenenenue TemmepaTypbl HUTH HakaauBaHus. l3mepenue
AIIEKTPUYECKOTO 3aps/ia AIEKTPOHA.

CHsiTHE BOJIBTaMIIEPHON XapaKTepUCTUKH IUO/A.

[IpoBeneHne cpaBHUTEIBLHOIO aHAJIN3a MMOIYIPOBOJHUKOBBIX JUOJ0B
U TPUOJIOB.

HcnonszoBanue MHTepHera ans mowcka HHPOpMALUU O
NEPCIIEKTUBAX PAa3BUTHS I1OIYIIPOBOIHUKOBON TEXHUKHU.

VYcTaHOBKa IPUUNHHO-CIIEICTBEHHBIX CBSI3EH.

W3mepeHnne MHAYKUMM MarHUTHOrO 1ojis. Beluucienue cui,
JIEMCTBYIOLIMX HA MMPOBOJHUK C TOKOM B MATHUTHOM MOJIE.
Beluucnenne cwii, JEHCTBYIOIIMX Ha DJIEKTPUYECKUM  3apsf,
JBIKYIIUICS B MArHUTHOM T10JI€.

HccinenoBanue SIBJICHUU 3IEKTPOMarHuTHOU AHIAYKINH,
CaMOUHIYKIHUU.

Boruncnenue sHeprun MarHuTHOTO MOJIS.

OObsicHEeHNE MPUHIUTIA IeHCTBUS IIEKTPOBUTATEIS.

OObsicHEHHEe TIPUHIIMIIA IEUCTBUS T€HEPaTOpa IEKTPUUECKOTO TOKA
U DICKTPOM3MEPUTENbHBIX MpHOOpoB. OOBsCHEHHE MPUHLUIA
JefCcTBUS Macc-criekTporpada, yckopurtesnei 3apssKeHHbIX YacTHI.
OObsicHeHHE PONM MArHUTHOTO TMOJNs 3eMJIM B JKU3HHM PACTEHUH,
JKUBOTHBIX, YEJIOBEKA.

[IpuBeneHue mnPUMEPOB MPAKTUUECKOTO TMPUMEHEHHSI H3YyUYEHHBIX
SIBJICHH, 3aKOHOB, TPUOOPOB, YCTPOMCTB.

ITpoBenenue CPaBHUTEIBHOTO aHajan3a CBOICTB
ANIEKTPOCTATUYECKOTO, MArHUTHOTO M BUXPEBOTO 3JIEKTPUUYECKUX
TIOJIEN.

OObsicHEeHHe Ha TPUMEpPE MArHUTHBIX SIBJICHUH, ToueMy (GU3HKY
MOXKHO paccMaTrpuBaTh KaK METAIUCIUILINHY

DJIEKTPOMArHUTHBIE

HaGnronenre ociuiorpaMM rapMOHHYECKUX KOJICOaHUH CHITBI
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KOJICOAHUS U BOJIHBI

TOKA B LICTIH.
N3smepenue AIEKTPOEMKOCTH KOHJIEHCcaTopa. N3mepenne
WHYKTUBHOCTb KaTyIIKH.

Hccnenosanue SIBJICHUS JNEKTPUYECKOTO pe30oHaHca B
MOCJIEA0BATENBHOM LIETIH.

[IpoBenenne aHamoruu MexAy (PU3MUECKUMHU  BeIHMUYMHAMU,
XapaKTepU3yIOIMUMH  MEXaHHYECKYI0 U DIIEKTPOMArHUTHYIO
KOJIeOATEIbHBIE CUCTEMBI.

Pacuer 3HaueHMil CWJIBI TOKAa W HaIpPSOKEHUS HA AJIEMEHTaxX LEemu
MIEPEMEHHOT0 TOKA.

Uccnenoanune MPUHLINIIA JEUCTBUSA Tparcdopmaropa.
WccenenoBanue npuHLIKINA JEHCTBUS T€HEPATOPA IEPEMEHHOIO TOKa.
HcnonwzoBanue MuHTepHeTa s moWcka  WHPOpMAMH O
COBpPEMEHHBIX CIIO0co0ax nepeaayu IeKTPOIHEPTUH.
Ocy1iecTBieHUE paguonepenadn u paauonpuema. Mcenenosanue
CBOMCTB DJIEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOUJIBHOTO
tenedona.

Pa3BuTHE IEGHHOCTHOTO OTHONICHUS K M3y4acMbIM Ha YPOKax (DU3HKU
00BbeKTaM W OCBauMBacMbIM BHAAM JeATe’dbHOCTU. OObsICHEHUE
MPUHIUITAATIEHOTO paznuuus MIPUPOABI YIOPYTHUX u
AJIEKTPOMAarHUTHBIX  BOJIH.  M3J0XKEHHME CYTH  SKOJIOTMYECKUX
npoOJieM, CBSA3aHHBIX C O3JICKTPOMArHUTHBIMH KOJICOAHUSIMU U
BOJIHAMM.

OObsicHEeHHE PpOJHM  AJICKTPOMAarHUTHBIX BOJH B COBPEMEHHBIX
ruccieqoBaHusax BeeleHHou.
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Onruka

IIpuMeHeHne Ha TPAKTUKE 3aKOHOB OTPAKEHHUS U ITPETIOMIICHUS
CBETAa IPU PEIICHUY 3a7ad.

Onpenenenue CIIEKTpaJIbHBIX TPAHMI] 4yBCTBUTEIIbHOCTH
4eJI0BEYECKOTO IT1a3a.

YMeHHe CTpOUTh N300paKeHHs MPEIMETOB, JaBaeMbIe JINH3AMHU.
Pacuet paccTossHuS OT JIMH3BI 0 U300paXEeHUs IIpeIMeTa.

Pacyer onTHuecKoi CUIIbI JTUH3HIL.

N3mepenue GpoKkycHOro pacCTOSTHUSL JTUH3bI.

HcnbiTanue Mozeneil MUKpPOCKONA U TEJIECKOIIA.

HaGmronenue siBneHust MHTEp(EpEeHLINHU IIEKTPOMarHUTHBIX BOJIH.
Habmronenue siBneHus 1upakiuuy JIeKTPOMAarHUTHBIX BOJIH.
HaOGnronenue siBieHus Moisipu3aliy JIEKTPOMAarHUTHBIX BOJIH.
W3mepenue JyIMHBI CBETOBOM BOJIHBI 110 PE3YJIbTaTaM HaOIIOACHUS
aBneHus uHTeppepenuu. Habmonenue sBnenus nudpakiuu cBeTa.
Habmronenue sBiaeHUs MONIAPU3aLUU U TUCIIEPCUU CBETA.

[Touck paznuuuii W cXoAcTBa MeXAy AU(PPAKIUMOHHBIM U
JCIIEPCUOHHBIM CIIEKTPAMM.

IIpuBenenne npuMepoB MOSABICHUS B IPUPOAE U UCIIOIb30BAaHNUS B
TEXHUKE SIBICHUH HHTeppepeHInH, AudpaKy, TOIIpU3aLU U
JIMCIIEPCUU CBETA.

Ilepeunciienne METONOB MO3HAHUS, KOTOPbIE HCIOJIb30BAHBI IIPU
W3YYECHUU YKA3aHHBIX SIBICHUM.

DNeMEeHThI KBaHTOBOM
¢uzuku. CtpoeHue
aroma.

Habmonenue dorosnekrpuaeckoro dpdexra. OObsICHEHNE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX IPE/ICTaBICHUI.

Pacyer MmakcuManbHON KHHETHUUYECKON YHEPTUU DIEKTPOHOB IIPU
doTornekTpruaeckoM dhdeKTe.

Onpenenenne padOTH BBIXOJA IEKTPOHA 110 TPa(HKy 3aBUCHIMOCTH
MaKCHMaJIbHON KMHETUYECKOH 3Hepruu (POTOIEKTPOHOB OT YACTOTHI
cera. M3mepenne paboThl BEIXOAA AIIEKTPOHA.

[Tepeuncnenue npuOOPOB yCTAHOBKH, B KOTOPBIX IPUMEHsETCS 0€3-
WHEPIMOHHOCTH oTodhdexTa.

OObsicCHEHHE  KOPIIYCKYJISIPHO-BOJIHOBOTO  Jyajlu3Ma  CBOICTB
($hOTOHOB.

OObsicHEeHHE pOJM KBAaHTOBOM ONTHKH B Pa3BUTHH COBPEMEHHOM (hu-
3UKH.

Habmronenve nuHeHyaTbIX CEKTPOB.

PacueT 4yacTOThI U AJTMHBI BOJIHBI HCITYCKaeMOTO CBETA IIPU Iepexose
aToma BOJIOPO/ia U3 OJTHOTO CTAllMOHAPHOTO COCTOSTHUS B IPYTOE.
OObsicCHEHHE POMCXOXKACHUS JIMHEHYaTOro CIeKTpa aroMa BoJoposa
U pa3JINyusl IMHEHYaThIX CIIEKTPOB PA3JIMYHBIX Ta30B.

HccnenoBanue IMHEHUATOro CexkTpa.

WccnenoBanne npuHIuma padoThl IIOMUHECIIEHTHOMN JIaMITbI.
HaOGmonenue u o0bsicHEHUE IPUHLIMIIA JISHCTBUS J1a3epa.
[TpuBeneHue NprMepoB UCIOJIB30BAaHUS JIa3epa B COBPEMEHHOM
HayKe U TEXHHKE.

UcnonszoBanue MuTepHera mans mouwcka HMHPOpMALUU O
NEePCHEeKTHBAX MPUMEHEHUS Jla3epa.

PerucrpupoBanue SAEpHBIX WM3IYYEHHH C TIOMOIIBIO CYETYHKA
I'eiirepa.

Pacuer sHEeprum CBSA3M aTOMHBIX sIIIED.

Omnpenenenue 3apsja W MacCcOBOTO 4YMCJIAa arOMHOTO  sijpa,
BO3HHUKAIOIIETO B pe3yJibTare paJioaKTUBHOIO paclaja.
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Brruncnenue sHepruu, 0CBOOOXKIAIOIIEHCS TPU PaInOaKTHUBHOM
pacnaze.

OripezenieHne MPOyKTOB SIACPHON PEaKIIUHU.

Brruncnenue sHepruu, 0cBOOOXKIAIOMIEHCS PU SICPHBIX PEaKIUIX.
[ToHnMaHue NPEeUMyIIECTB U HETOCTATKOB UCIIOJIb30BAHUS aTOMHOMN

MEIUIINHE.
Uznoxenne

CIIMHY U T. [I.).

LEHHOCTEN

CyTH
OMOJIOrMYECKUM JEHCTBUEM PaJMOAKTUBHBIX U3ITyYEHUI.
[IpoBenenue kiaccupuKauy 3IEMEHTAPHBIX YaCTHUIL IO UX
(bu3nUeCKUM XapaKTeprCTUKaM (Macce, 3apsi1y, BpeMEHH JKU3HH,

OHEPIMU U HOHU3HUPYIOIINX I/ISJ'IyLIeHI/Iﬁ B IIPOMBIINIJICHHOCTH,

OKOJIOTHYCCKHUX HpO6JI€M, CBsA3aHHBIX

METOAOM HAy4YHOI'O IIO3HAaHUA

C

[ToHnMaHue IEHHOCTEH HayYHOTO TIO3HAHKS MUPa HE BOOOIIIE /IS
YeJoBeYecTBA B 1IEJIOM, a A KaXA0ro oOydaroIlerocs JHMYHO,
OBJIAJICHUS
JIOCTHXKEHUS ycexa B Jr000M BUJIE TPAKTUYECKOM IesITeIbHOCTU

JUIS

Pe3ynbrarbl ocBOeHMS
JAUCHUILINHBI

®opMbI U METOIbI KOHTPOJISI M OIlEHKH
pe3yJabTaToB 00yYeHust

JIn4HOCTHBIE PE3YNBTATHl OCBOEHUS
POCCHUICKYIO IPa)KTaHCKYIO UCHTUYHOCTb,
[aTpUOTU3M, YBAXKEHUE K CBOEMY Hapoany,
YyBCTBa OTBETCTBEHHOCTH 1iepen PonuHoi,
TOpJIOCTH 3a CBOM Kpail, cCBOI0 Poauny,
MPOILIOE U HACTOsAIIEEe
MHOT'OHallMOHaIBHOrO Hapona Poccun,
yBa)KeHHE TOCY/IapCTBEHHBIX CHMBOJIOB
(repO, duiar, THMH);

rPaXXIAHCKYIO MO3UIINIO KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO
o0111ecTBa, 0CO3HAOILIETO CBOU
KOHCTUTYLIMOHHBIE TIPaBa U 00S3aHHOCTH,
YBaXaIOIEro 3aKOH U IIPABOIMOPSIOK,
00J1a1a101IIETO YYBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO IPUHUMAIOLIETO
TPAIUIIMOHHBIC HAIMOHATBHBIC U
o0111e4enoBeYecKre TYMaHUCTHUECKUE U
JIEMOKpPaTHYECKUE [IEHHOCTH;

TOTOBHOCTB K CIIy’kK€HHIO OTE4ecTBY, €ro
3alluTe;

c(OpMHPOBAHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA HAYKH U O6H.ICCTBCHHOﬁ IMMPAaKTHUKH,

OCHOBAHHOT'O Ha JINAJIOre KYJIbTYp, a TAKKE

Ppa3InYHbIX (I)OpM O6H.ICCTB€HHOI‘0 CO3HaHUs,

OCO3HAHHE CBOCTO MECTA B MOJIUKYJIETYPHOM
MUDE;

c(hOpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS H
CaMOBOCIIUTAHHS B COOTBETCTBUHU C
0011IeYeI0BEYECKUMHU [IEHHOCTIMHU U
ujeaiaMy TpaXkJIaHCKOTO OOIIECTRa;

YerHbli onipoc, GU3NUECKU TUKTAHT 110
paszenam.

Habmronenue 3a HaBbIKaMu paOOThI B MaJIbIX
rpynnax.

OneHka J1abopaToOpHbIX 3aHITUH.

3ammTa TBOPYECKUX U MPOEKTHBIX PAOOT.
OreHka paboOTHI CTY/IEHTAa Ha CEMHHApax,
y4eOHO-TIPaKTUYECKUX KOH(EpEeHIUsX,
OJIUMIINA/IAX.

O1ieHKa BBINOJIHEHHS] KOHTPOJIBHBIX PadoT,
TECTUPOBAHUE.
JuddepeHnrpoBaHHbIN 3a4eT, IK3aMEH.
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Pe3yabTarhbl ocBOeHUS
AUCHHILIMHBI

®opMbI U METObI KOHTPOJISI M OLlEHKH
pe3yJabTaToB 00yYeHHUst

TOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOU, TBOPYECKON U
OTBETCTBEHHOM JIEATEITHHOCTH;
TOJIEPAHTHOE CO3HAHUE U MOBEJCHHE B
MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTh U
CIIOCOOHOCTh BECTU AUAJIOT C APYTUMU
JIOIbMH, JOCTUTATh B HEM
B3aMMOIIOHUMAaHHUS, HAXOUTh O0IIKE LENH U
COTPYIHUYATH IS UX TOCTHIKEHUS;

HABBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH,
JETHMH MIIAJIIETO BO3PacTa, B3POCIBIMHE B
o0Opa3oBareIbHON, OOIIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIE0BATENBCKOM, IPOEKTHON U
JIPYTUX BUAAX AESITEIbHOCTH;
HPABCTBCHHOE CO3HAHKE U MTOBEJICHUE HA
OCHOBE YCBOEHHUS 00I11e4eTI0BEYECKUX
IICHHOCTEH;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMUIo,
B TOM YHCJIE CaMO0Opa30BaHUIO, HA
MPOTSHKEHUU BCEH JKU3HH, CO3HATENIbHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBUIO YCHEUIHOM npodeccruoHanbHON
1 OOIIIECTBEHHOM JESATEILHOCTH;
ACTETHYECKOE OTHOILICHHE K MUPY, BKIIIOYAsI
ACTETHUKY OBITa, HAyYHOTO U TEXHUICCKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHU;

MPUHITHE U PEATU3aLUI0 IEHHOCTEH
3I0POBOTO U O€30MaCHOTO 00pa3a KU3HH,
HOTPeOHOCTH B (PU3HMUECKOM
CaMOCOBEPIICHCTBOBAHUH, 3aHATHIX
CIIOPTUBHO-037I0POBUTEIHHON
JESTENIbHOCTBIO, HEMPUATHE BPETHBIX
MPHUBBIYCK: KYPECHUS, YIIOTPEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB;

OepeXHOE, OTBETCTBEHHOE U KOMITETCHTHO®
OTHOIIICHHE K (PU3MUEeCcKOMY U
TICUXOJIOTUIECKOMY 3/I0OPOBBIO, KaK
COOCTBEHHOMY, TaK U JAPYTUX JIIOACH, yMEHUE
OKa3bIBaTh MIEPBYIO TTOMOIIIb;

OCO3HaHHBIN BBIOOp Oyayuiel npodeccuu u
BO3MOKHOCTEH peanu3aiii COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIICHUE K
podeCCHOHATBHOM IeATETLHOCTH KaK
BO3MOXKHOCTH Y4aCTHs B PEIICHUU JINYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOIIEM;
c(hOpMHUPOBAHHOCTH IKOJIOTHUECKOTO
MBIIUICHUS], TOHUMAaHUS BIVSHHS
COIMAJTbHO-IKOHOMHYECKHX MTPOIECCOB Ha
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Pe3yabTarhbl ocBOeHUS
AUCHHILIMHBI

®opMbI U METObI KOHTPOJISI M OLlEHKH
pe3yJabTaToB 00yYeHHUst

COCTOSIHUE MPUPOAHON U COLIMATILHOW CPEBI;
MPUOOPETEHHUE OIBITA FKOJIOTO-
HaIpaBJICHHOU JIEATETbHOCTH;
OTBETCTBEHHOE OTHOUIEHUE K CO3JJaHUIO
CEMbU Ha OCHOBE OCO3HAHHOTO IPUHATHUS
[IEHHOCTENH CEMENHOMN YKU3HU.

MeTaHpel[MeTHHG PE3yJIbTaTbl OCBOCHU A
MeTaHpeI{MeTHHe PpE3YIbTaThl OCBOCHUA
YMCHHUEC CaMOCTOATCIIbHO OIPCACIIATh LCIN
JACATCIIbHOCTHU u COCTAaBJIATH I1JIaHbI

JIeATEeIbHOCTH; CaMOCTOSITEJILHO
OCYUIECTBIIATD, KOHTPOJUPOBAThH u
KOPPEKTUPOBATh JIeSATEeIbHOCTb;

UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTH)KEHUSI  TOCTAaBICHHBIX  IENeH |
peauzanuu IJIAHOB JESITEIbHOCTH;
BBIOMpPATh  yCIEIIHBIC CTpaTreruu B
pa3IMYHBIX CUTYaIUsX;

YMEHHE  MPOAYKTHBHO  OOmaTecsi U
B3aMMO/ICICTBOBATh B MPOIIECCE COBMECTHOMN
JeSITeIbHOCTH, YYUTHIBATh TO3UIUN JPYTUX
YY4aCTHUKOB  JAESITeNbHOCTH, 3()(EeKTHBHO
paspeniaTh KOH(IUKTHI;

BJaJICHWE  HABbIKAMH  TIO3HABATEIbHOM,
y4eOHO-UCCIIEIOBATENILCKON UM NPOEKTHOM
NEeSTeIbHOCTH,  HaBbIKAMU  pa3pelleHus
npoOieM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MIOUCKY METO/IOB
pelIeHus MPaKTUIECKUX 3a/1ad, MPUMEHEHHIO
pas3INYHBIX METOJIOB MTO3HAHMUS;

TOTOBHOCTh U CIOCOOHOCTH K
CaMOCTOSATEJILHOM UH(POPMAILTMOHHO-
MO3HABATENIFHON  JICSITEIBHOCTH, — BKIIFOYAst
YMEHUE OpUEHTHPOBAaTbCA B  Pa3IUYHBIX
UCTOYHUKAX  HWH(OpMAMH,  KPUTHYECKU
OLIEHUBATh u UHTEPIPETUPOBATDH
UHPOPMAITUIO, TOMYYaeMy0 W3 Pa3IUYHBIX
UCTOYHHUKOB;

yMEHHE MCTIOJIb30BaTh cpencTsa
WH(GOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
texHonorui (manee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3aIllMOHHBIX 3a/ad C COOJIOICHHEM
TpeGoBaHUI SPrOHOMMKH, TEXHUKH
0€30ITacHOCTH, TUTHEHEI,
pecypcocOepekeHts, MPaBOBbIX U ATHYECKUX
HOPM, HOPM nH}OpMaMOHHON
0C30ITacCHOCTH;

YMEHHUE OTpEeNeNATh Ha3HAuYCHHE W (PYyHKIHH
Pa3IMYHBIX COIMAIBHBIX HHCTUTYTOB,;

YcrHbIi onpoc, GU3NYECKUN AUKTAHT I10
paszenam.

Habnronenue 3a HaBbIKaM# pabOThI B MaJIbIX
rpymnmax.

OneHka J1abopaToOpHbIX 3aHITHH.

3amyTa TBOPYECKUX U IPOEKTHBIX PadOT.
Onenka paboOTHI CTYJICHTa Ha CEMUHAapaXx,
y4eOHO-TIPAKTUYECKUX KOH(PEPEHITUSAX,
OJIUMIINA/IAX.

O1eHKa BBINOJIHEHHS] KOHTPOJIbHBIX PadoT,
TECTUPOBAHUE.

HuddepeHurpoBaHHbIN 3a4eT, 3K3aMEH.
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Pe3yabTarhbl ocBOeHUS

q’OpMLI H METOAbI KOHTPOJA U OCHKH

AUCHUILIMHBI pe3y/1bTaToB 00y4eHHs
YMEHUE CaMOCTOSITEIbHO  OLICHUBaThb U
OPUHUMATh  pELICHMUS, OTIpeIeTISIONINE
CTpareruto MOBECHUS, c y4eToM

rpakJaHCKUX U HPAaBCTBEHHBIX [IEHHOCTEH;
BJIAJICHUE SA3bIKOBBIMU CPEICTBAMU - YMEHHE
SICHO, JIOTUYHO U TOYHO M3JIararb CBOI TOUYKY
3pEHUs, UCII0JIb30BATh aJICKBATHBIE S3bIKOBBIE
CpE/CTBa;

BJIAJICHUE HaBBIKAMU o3HaBaTeILHOM
pedaekcud Kak OCO3HAHUS COBEPIIACMBIX
JIEUCTBUA U MBICIUTEIBHBIX MPOLIECCOB, UX
pe3y/bTaTOB M OCHOBAHWM, TPaHUI[ CBOETO
3HAHUS W HE3HAHMS, HOBBIX ITO3HABAaTCIbHBIX
3a1a4 U CPEACTB UX JOCTHUIKECHMUSI.

IIpenmeTHbIE PE3yabTaThl OCBOCHUS
c(OpMHPOBAHHOCTh NPEACTABIECHUI O poiu
U MecTe (HU3UKM B COBPEMEHHOH HaydHOU
KapTUHE MMpa; [OHUMaHuEe (U3UUECKOU
CYLIHOCTH HaOmonaeMblx BO BceenenHoit
SBJICHUH; TOHUMaHME poIU (U3UKU B
(dbopMupoBaHUU Kpyrosopa u
(GYHKLIMOHAIBHON TI'PaMOTHOCTH 4eJOBEKa
JUISL peIeHUs IPAKTUYECKUX 3a1ay;

BJIaJICHUE OCHOBOIIOJIAT AIOIUMU
buznyeckuMu MOHSTUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUIMU;
YBEPEHHOE I10JIb30BaHUE ¢buznveckoit
TEPMHUHOJIOTUEN U CUMBOJIMKON;

BJIQJICHUE OCHOBHBIMM METOJaMH HAyYHOT'O
MO3HAHUS, HCHOJb3YeMbIMH B  (U3HKE:

HaOJIOICHUE, ONMCAHMUE, U3MEpEHNE,
DKCIIEPUMEHT; YMEHHUS o0OpabaTbiBaTh
pe3ynbTaTthl  M3MEpeHud,  O0OHapyKUBATh
3aBUCUMOCTD MEKY buznyeckuMu
BEJIMYNHAMH, OOBSICHATH MOJTy4YECHHBIE
pe3ynbTarhl U JeJaTh BHIBOBI,

c(hopMUPOBAHHOCTH YMEHHUS peuarp

bu3nueckue 3anauu;

c(OPMUPOBAHHOCTh ~ yYMEHHUS  TNPUMEHSATH
NOJY4YEeHHblE 3HaHMS I8 OOBSCHEHHUs
YCJIOBHM TTPOTEKaHMs (PU3UYECKUX SBJICHUN B
OpUpoOAE€ U JUIsl TPUHATHUS TMPAKTHUECKUX
pElIEHN B TOBCETHEBHOM KU3HU;
c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIUU
[0 OTHOIICHUIO K (pusnueckoil nHdopmamumy,
[I0JIy4aeMOU U3 PAa3HBbIX UCTOYHUKOB

YcerHblit onipoc, PU3NUECKU TUKTAHT 110
paszenam.

Habmronenue 3a HaBbIKaMu paOOThI B MaJIbIX
rpynnax.

OneHka J1abopaTOpHbIX 3aHITUH.

3ammTa TBOPYECKUX U IPOEKTHBIX PadOT.
OreHka paboTHI CTY/IEHTa Ha CEMHHApax,
y4eOHO-TIPaKTUYECKUX KOH(EpEeHIUsX,
OJIUMIINA/IAX.

O1eHKa BBINOJIHEHHS] KOHTPOJIbHBIX PadoT,
TECTUPOBAHUE.
HuddepeHurpoBaHHbIN 3a4eT, IK3aMEH.
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JIueT aKkTyaJau3anuu
pado4eil mporpaMMbl y4eOHOM TMCHUIIIMHBI
OV.11. PU3UKA

Pabouas mporpamma y4ueOHON IUCHMUIUIMHBI OOHOBJIIEHA B YacTH JIOMOJIHEHUMN
M3y4aeMbIX TE€M aKTHMBHBIMU (pOpMaMM MPOBEICHMS 3aHITUH, OPUEHTHUPOBAHHBIX
MPEUMYIIIECTBEHHO Ha IMOATOTOBKY K MOCIEAyIeMy  IpodecCHOHAIBHOMY
00pa3oBaHUI0, PA3BUTHIO MUHAMBUIYATbHBIX CIIOCOOHOCTEH OOyYarolmUXCsl MyTeM
Ooonee  TIIyOOKOTo, 4eM ATO MpeaycMaTpuBaeTcsi 0a30BBIM KypCOM, OCBOCHHEM
OCHOB HayKH, CHUCTEMaTHYECKHX 3HAHUW U CIOCOO0OB JECUCTBUN, MPUCYITUX
JTAaHHOM y4eOHOM AUCIIUILIMHE.

N3MeHneHuns B pa3ieiibl U TEMbI IPOTPaMMBbl HE BHOCHIIHCH

PaccMmoTpeHo Ha 3acemaHuy ITUKIOBOM KOMUCCHA
[Tpotokon Ne 11 ot 27 uronst 2022r.

IIpencenarens ®ponosa E.A.
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