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1. MACIIOPT PABOYEN ITPOT'PAMMBI YYEFHOM JUCIUILIAHBI
OU3UKA

1.1. O0s1acTh npMeHeHUs1 padoueil IpPorpaMmMbl

[Iporpamma  o6mieoOpazoBarenbHOM  yueOHOM — nucuuruimHbl — «Dusmkay
npeaHa3HaueHa Ui u3ydeHus (GU3MKd B MPO(ECCHOHANBHBIX 00pa3oBaTeIbHBIX
opranmzanusax CIIO, peanusyrommx 00pa3oBaTENbHYI0 NPOTPaMMy CPEIHETO OOIIero
oOpa3oBaHusi B Ipeleiax OCBOEHHUS OCHOBHOM TMpodeccCHOHAIbHON 00pa3oBaTeIbHOM
nporpammbl  CIIO (OIIOII CIIO) Ha ©6a3e oOcHOBHOro oOmiero oOpa3oBaHUs IIpU
MOJITOTOBKE KBAJTM(HUIIMPOBAHHBIX Pa0OUYUX, CIYKAIIUX U CHEIHUAINCTOB CPEIHETO 3BEHA
no cneuranbHocT CIIO 21.02.12 TexHosorus M TEXHUKA Pa3BEIKH MECTOPOKIACHUIMA
TMOJIE3HBIX UCKOTAEMBbIX.

1.2. MecTO TUCHUILIUHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKH CIEIHAJINCTOB
Cpe/lHero 3BeHa:

VYyebnas nucuuminHa «dusnkay sSBAAETCS y4€OHBIM MPEIMETOM IO BHIOOPY U3 00 -
3arenpHOM mpeameTHol obmactu «EcrectBennbie Hayku»y OI'OC cpennero obiero odpa-
30BaHMUSL.

B npodeccronanbHbIx 00pa3oBaTENbHbIX OpPraHU3alMIX, PEATU3YIOIUX 00pa3oBa-
TEJIBHYIO MpOrpamMMy cpeaHero ooiiero odpaszoBanus B npenenax ocsoenus OIIOIT CIIO
Ha 0a3e OCHOBHOTrO 00IIero obpazoBaHus, yueOHas nucnuiuinHa «Pu3nka» nU3ydaercs B
obmeoOpazoBatenbHoM 1uKIe yuebroro miana OIIOIT CITO na 6a3e 0CHOBHOTO OOIIETo
oOpasoBaHus ¢ moiaydeHreM cpeanero oomero oopazoanus (IITIKPC, IITICC3). Yuebnas
TUCIHUIUIMHA BXOJUT B  OOIIEOOpa3oBaTENbHBIM LUK, SABISETCA  NPODUIBHOM
JTUCIIUTUIMHOM 00111e00pa30BaTeIbHOM MO OTOBKH.

1.3. leam u 3aauyMm AUCHUIUIMHBI — TpeOOBaHWA K pe3yJbTaTaM OCBOEHHA
AUCHUTLTHHBI:

Copneprxanue nporpamMmbl «PU3uKa» HaIIPABIECHO HA JTOCTHKEHHE CIIEIYIOIINX LIEIei:

. OCBOEHHE 3HAHWHA O (pyHAAMEHTANBHBIX (PU3MUECKUX 3aKOHAX W MPHUHIIMIAX, JIe-
KalUX B OCHOBE COBPEMEHHON (U3MYECKOH KapTHHBI MHpa; HamOOIee BaXKHBIX
OTKPBITUSAX B 007acTH (M3MKH, OKA3aBIIUX ONpPEIEINAIONIee BIMSAHUE HA DPa3BUTHE
TEXHUKH U TEXHOJIOTUH; METO/IaX HAyYHOTO IMO3HAHUS MPUPOIBI;

. OBJIaJICHUE YMEHMSIMU TMPOBOAUTH HAONIOACHMS, IJIAHUPOBATh U BBHINOJHATH
AKCIIEPUMEHTHI, BBIIBUTaTh TUIOTE3bl U CTPOUTH MOJENH, MPUMEHSATH MOJTy4YEHHbIC
3HaHUS MO (QU3KKE U1 O0BSICHEHHS Pa3HOOOpa3HBIX (PU3NIECKHX SBICHUN U CBOWCTB BE-
[IECTB; MPAKTUYECKH HCIIOJIBb30BaTh (PU3MUECKHEe 3HAHWS; OICHUBATH JIOCTOBEPHOCTH
€CTECTBEHHO-HAYYHON MHpOpMAIUK;

. pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH B TMpollecce MNPUOOPETeHHS 3HAHMM W yMEHUH 10 ¢u3NKe ¢
WCTIOJB30BAHMEM  PA3JIMYHBIX  HWCTOYHUKOB  HMH(OpMammu ©U  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOIOTHI;

. BOCIIUTAaHUE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB MPUPOIHI,
WCTIOJIB30BAHMS JTOCTIDKEHUH (PU3UKK Ha OJIaro pa3BUTHUS YEIIOBEUECKOW IMBIIIM3AIINY;
HEOOXOJIMMOCTH COTpYJIHHYECTBA B TMIPOLIECCE COBMECTHOIO BBIMIOJHEHUS 3a/ad,
YBOKUTEIBHOTO OTHOUICHHS K MHEHHIO OIIOHEHTa TpU OOCYXKIEHUH MpodiieM
€CTECTBEHHO-HAyYHOT'O COJEpP’KaHUS; TOTOBHOCTHM K MOPAJIBbHO-3TUYECKON OLEHKE
WCIIOJIb30BAHMSI HAYYHBIX JIOCTM)KEHHMH, UYYyBCTBA OTBETCTBEHHOCTH 3a 3alllUTy
OKpYXaroIleil cpebl;



. UCTIOJIb30BAHNE MPUOOPETECHHBIX 3HAHUNA M YMEHHH ISl PEHICHUS MPAKTHIECKUX
3a/lay MOBCEJHEBHOM »W3HM, oOecredeHHsi 0e30macHOCTH COOCTBEHHOM JKW3HM, pa-
[IMOHAJILHOTO TMPUPOJONOIL30BaHUS M OXpaHbl OKpPYXalolIeil cpenibl, © BO3MOKHOCTh
NPUMEHEHUs] 3HAHWWA MpH pelleHUH 3a/ay, BO3HUKAIOIIUX B MOCieayroulei mnpodec-
CHOHAJIBHOM JIE€ITEIbHOCTH.

OcBoeHue cofiepkaHusi y4eOHOU TUCIMIUTUHBI « DU3HKa» 00€CTIeUnBaET JOCTHHKCHUE
CTYZCHTaMU CIEAYIOUINX PE3yIbTaTOB:
. JUYHOCIMHBIX:
- 9yBCTBO TOPJIOCTH U YBAXKECHUS K MICTOPUU U JOCTHYKCHUSM OTCUECTBEHHON (U3H-
YecKo HaykH; (PM3MUECKH rpaMOTHOE NOBEICHHE B PO(eCCHOHAIBHOM AesTeIbHOCTU U
OBITY IpU OOpAIIEHUH C IPUOOPAMH U yCTPOHCTBAMH;
- TOTOBHOCTh K MPOJOJKCHHUIO 00pa30BaHMS W TOBBIIMICHUS KBATH(HUKAINHA B W3-
OpaHHOM TNPOQPECCUOHATBEHON NeATEeNbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIU (Pu-
3MYECKUX KOMIIETEHIUI B 3TOM;
- YMEHHE UCTIOIb30BATh JOCTIXKEHUSI COBPEMEHHON (PM3NYECKON HayKu U (pu3nde-
CKMX TEXHOJOTHHA JJs TIOBBIINICHUS COOCTBEHHOTO WHTEICKTyaJlbHOTO PAa3BHTHS B
BbIOpaHHOH NpodeccnoHaIbHON AEATEIbHOCTH;
- YMEHHE CAaMOCTOSITENIbHO JOOBIBATh HOBBIE /ISl ce0s1 PU3MUECKUE 3HAHMUS, UCTIONb-
3ysl I7Is1 3TOTO TOCTYTHBIE HCTOYHUKY UHPOPMAIIHH;
- YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMaHJIE TIO pellie-
HHIO OOIIMX 3a/1a4;
- YMEHHE YIpPAaBIATh CBOEH MMO3HABAaTENbHOW JIEATENBHOCTHIO, MPOBOJIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO Pa3BUTHS;
. MemanpeomemHblx:
- UCIIOJIb30BAHNUE PA3JIMYHBIX BHUJIOB IO3HABATENIBHON JEATEIBHOCTH JUISl PEILIECHUS
¢uzmyeckux 3ajad, MPUMEHEHHE OCHOBHBIX METOJIOB T[O3HaHUs (HAOJIOJICHUS,
OINMCAHUS, U3MEPEHUS, IKCIIEPUMEHTA) JJIsl U3yUYEHHUS Pa3IMYHbIX CTOPOH OKPYIKaIoIIEeH
NeMCTBUTEIBHOCTH;
. UCIIOJIb30BAHUE OCHOBHBIX HMHTEJUIEKTYaJIbHBIX ONEpaluii: MOCTAHOBKH 3aJau,
dbopMynMpoBaHUsl THUIOTE3, aHadUW3a U CHUHTE3a, CpaBHEHUs, OOO0OIEHHUs, CHUCTe-
MaTHU3alliM, BBISBICHUS TPUYMHHO-CICACTBEHHBIX CBSI3CH, IMOMCKAa aHAIoOroB, Qop-
MYJIAPOBAHUS BBIBOJOB JUIsl M3YUYEHUS PA3IUYHBIX CTOPOH (UBHUYECKUX OOBEKTOB,
SBJIGHUA M TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJAMMOCTb CTaJKHUBATHCS B
npodeccuoHanbHOM chepe;
. yYMEHHE TeHEPHPOBAaTh UJEH M ONPEICATh CPEACTBA, HEOOXOANMBIE IS MX pea-
JU3aluu;
. YMEHHUE HCIOJIb30BaTh PA3NMUYHbIE UCTOYHHUKHU JJIs MOJyYeHUs] (PU3NYECKON HH-
dbopmaiuu, OlIeHUBATh €€ IOCTOBEPHOCTD;
. yYMEHHE aHAJIM3UPOBATH U MPEICTABIATh MH(OPMAIUIO B PA3TUYHBIX BUAAX;
. yMEHHE MyOJIMYHO MPEICTaBIATh pPe3yJbTaTbl COOCTBEHHOTO MCCIEIOBAHMUS,
BECTH JMCKYCCHH, JOCTYITHO U FapMOHHYHO COYeTas cojepxaHue U (opMbl MpercTaB-
nsieMort uHdopmaruy;

* NPeOMEMHbBIX:

. c(hOpMHUPOBAHHOCTDH MPEICTABIECHUIN O poJIM U MecTe (PU3MKU B COBPEMEHHOM Ha-
YYHOM KapTUHE MHUpA; MOHUMaHue (GU3NYeCcKOr CyIHOCTH Habm0qaeMbIX BO Beenennoit
SABIICHUM, POIH (QU3UKK B (HPOPMUPOBAHUHU KPYTro30pa U (PyHKIIMOHATHHON TPaMOTHOCTH
YeJioBeKa sl pelIeHHs MPaKTUYeCKUX 3a]1aY;



. BJIaJICHUE OCHOBOIIOJIATAIOIINMHU (PU3HUECKUMU MOHITUAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPHSIMH; yBEPEHHOE HCIIOIb30BaHNE (PU3NIECKOH TEPMHUHOIOTHHA U
CUMBOJIMKHY;

. BJaJICHUE OCHOBHBIMH METOJAaMH HAy4YHOIO IIO3HAHMs, MCIOJIb3YyEMbIMU B
(usuke: HAOIIOICHUEM, OTIMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

. yMeHHUsl 00palaThiBaTh pe3yibTaThl HM3MEPEHHH, OOHapy>KMBAaTh 3aBHUCHUMOCTH
MEXIy (GU3NYECKMMH BEIUYMHAMH, OOBSCHATH IOJIyYEHHBbIE pe3yJbTaThl U JejaThb
BBIBO/IBI;

. c(hOpMHPOBAHHOCTb YMEHUS peliaTh GU3NUECKUE 3a/1a4H;

. c(OpPMUPOBAHHOCTh YMEHHsI NMPUMEHATh MOJTYYEHHbIE 3HAHUSA IS OOBSACHEHUS
YCIIOBH MpoTeKaHusi GPU3NYECKUX SBJICHUN B IPUPO/IE, MpodeccnoHambHol cdepe u At
MPUHATHUS TPAKTUIECKUX PEIICHUH B TOBCETHEBHON KHU3HH;

. c(OPMUPOBAHHOCTh COOCTBEHHOW NO3MLIMM IO OTHOLIEHHIO K (pu3nueckoit
uH(pOpMaIIH, OJy4yaeMON U3 Pa3HbIX HCTOYHHUKOB.

B pamkax ocBoeHus y4eOHOW AMCHUIUIMHBI «DU3MKa» MO CHEIUATBHOCTH
21.02.12 TexHonorvMs U TEXHUKA Pa3BEAKU MECTOPOXKICHUW IMOJIE3HBIX HCKOMAEMBbIX Y
CTYJIEHTOB (POPMUPYIOTCS CIEAYIONIE 00IIUe KOMIEeTEeHIHHU:

Kon HaumeHoBaHue pe3yiabTaTa 00y4eHust
OK 1 [ToruMaTh CyIIHOCTh M COIMATBHYIO 3HAYMMOCTh CBOCH Oymyien
npodeccuu, TPOSBIATh K HEM YCTONYMBBIN HHTEPEC.
OK?2 Opranu3oBbIBaTh COOCTBEHHYIO NEATEIBHOCTh, BHIOMPATH THUIIOBEIE

METOABI H CIIOCOOBI  BBIIIOJTHEHHUS HpO(i)GCCI/IOHaJIBHBIX 3ajgad,
OLICHUBATh UX B(I)q)eI(TI/IBHOCTB 1 Ka4CCTBO.

OK 3 [TpuHUMAaTh pereHus B CTAaHAAPTHBIX M HECTAHJAPTHBIX CUTYAIHsIX U
HECTH 3a HUX OTBETCTBEHHOCTD.

OK 6 PabotaTh B KoNIEeKTHBE U KOMaH e, 3 (PEKTUBHO 0OIIATHCS C
KOJUIETaMHM, PYKOBOJCTBOM, TOTPEOUTEIISIMH.

OK 7 Bpath Ha ce0s OTBETCTBEHHOCTH 3a padOTy YJIEHOB KOMAH bl

(HOI[‘-II/IHCHHBIX), PE3YyJbTAaT BBIIIOJIHCHUSA 3aJIaHUH.

1.4. PekomeHayeMoe KOJIUYECTBO YACOB HA OCBOeHMe padoueil mporpaMMbl yueOHOi
AUCHUIIHHBI:
MaKCHUMaJIbHOHM yueOHOM Harpy3ku oOyuatouierocst 181 vac, B Tom uuce:
00s13aTeNbHOM ayAUTOPHON yueOHOM Harpy3ku ooyyvaromerocs 121 yac;
CaMOCTOATENBHOIN paboThl 00yuatomierocs 48 yacos;
KOHCyJbpTanui 12 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/AbI Y4eOHOH padoThI

Bup yueOHoM padoThI

Oovem uacos

MaxkcuMmasibHasi yueOHasi HAarpy3Ka (Bcero) 181
Oo0s13aTesibHAs ayIMTOPHAS YueOHasi Harpy3Ka (Bcero) 121
B TOM YHCIJIE:
JIEKITUA 65
J1a00paTopHbIe pabOTHI 44
IIPAKTUYECKUE 3aAHATUS 12
CamocTosiTesibHasi padoTa o0y4yaronierocs (Bcero) 48
B TOM YHCIJIE:
MOATOTOBKA YCTHBIX BBICTYIUICHHH MO 3aJJaHHBIM T€MaM, 3CCe, 48
JIOKJIAJIOB, pedepaTos.
KoHncyabTanum 12

LIpomesxcymounas ammecmayus 8 hopme sx3amena-11 cemecmp.




2.2. llpyMepHbIH TeMaTHYECCKUN IVIAH M COAepKaAHKe YUeOHON JUCHUILINHBI PU3UKA

HaumenoBanne Copep:xanue y4eOHOro MaTepHnaJa, JJIabopaTopHbIe padoThl H NPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHAsA padoTa Oo0Bem Yposensn
pasesioB U TeM. o0yuarommxcst 4acoB OCBOCHHSA
dopmMmupyemble
KOMIIeTeHIIUH
(OK, IIK)

1 2

AW

Beenenune

Coneprkanue yaeOHOTo MaTepraa

OK 1-3 1 | ®usmka — QyHgaMeHTambHas Hayka O NPHPOJAE. ECTECTBEHHO-HAYYHBIM METOJ IMO3HAHHS, €r0 BO3MOKHOCTH M TPAHHIIBI 4 1
MPUMEHUMOCTH. DKCIEPUMEHT U TEOPHsl B MpOliecce MO3HAHUS MpUpoabl. MojenupoBanne GU3NUECKHUX SBICHUH M MPOLIECCOB.
Posb 9KCIEpUMEHTA U TEOPHHU B IIPOIIECCE TIO3HAHUS IPUPOJIBL.

2 | Ousnueckas BemuuuHa. [IOTPENIHOCTH W3MEpeHHWil (u3nueckuX BenuunH. DU3MYECKHE 3aKOHBI. [paHUIBI MPUMEHHUMOCTH
¢umsnuecknx 3akoHOB. [loHsATHE O Qu3Nyeckoll KapTuHe Mupa. 3HaueHWe (U3MKKM Hpu ocBoeHun mnpodeccuit CIIO n
cnenuanpHocteil CIIO.

JlaGopaTopHbIe paboTHI -

[IpakTuyeckue 3aHsATHS -

KoHTpospHbIe paboThI N

CamocrosTensHas padoTa 00yJaromXCst
[ToaroToBKa yCTHBIX BBICTYILICHHM, TOKJIAZ0B U pedepaToB MO TeMaM: 2

«[l"amuneo I'anunaeit — ocHOBATENIh TOYHOT'O €CTCCTBO3HAHUS,

«Jleonapno na Buaun — ydeHsIit 1 ©300peTaTenny,

«Muxaun BacunbeBud JIoMOHOCOB — yU€HBIN SHIUKIONEAUCTY,

«Jleonapno na Bunun — y4eHslit 1 u300peTaTenn»

«CoBpemeHHas pu3nyecKas KapTHHA MUPa

Benunuaiiime oTKpbITHSL PU3MKH

Pazgen 1.
MexaHuka 36
Tema 1.1. Coneprkanue yueOHOro MaTepraa
Kunemarnka 1 | Mexanunueckoe nmwxenue. [lepememenue. ITyts. CkopocTs. PaBHOMEpHOE NpsMOIMHEHHOE ABM)KEHHE. Y CKOPEHHE. 4 2
PaBHONEpeMEeHHOE NPSIMOJIMHEHOE JBH)KEHUE.
OK 1-3. 2 | CeoboaHoe maneHue. JABmkeHne Teaa, OpOIICHHOTO MO YIJIOM K TOPU30HTY. PaBHOMEpHOE JIBHKEHUE M0 OKPYKHOCTH. 3
JlabopatopHbie pabOThI -
[IpakTHyecKue 3aHATH -
KoHTposabpHBIE paboThI -
CamocrosiTenibHas padoTa 00yUaroIXCst 2
[ToaroroBka yCTHBIX BBICTYIUICHHH, IOKIAZ0B U pedepaToB MO TEMaM:
«3HaueHue OoTKpbITHH ["amunesy - 24
Tema 1.2. Conepxkanue yueOHOT0 MaTepuaia
Junamuka 1 | Ilepssrii 3akoH Hetorona. Cuna. Macca. mmynec. Bropoit 3akon Herorona. OCHOBHO# 3aKOH KJIacCHYeCKOM TUHAMUKHU. TpeTuil 2 3

3akoH HproToHa. 3ak0H BceMupHOTo TAroTeHus. [ paButanmonnoe nojie. Cua Tsokectr. Bec. CriocoObI Hm3MepeHHst MAaCChI TEI.
OK 1-3,6,7. CHIiBl B MEXAHHKE.

2 2

JlabopatopHbie pabOThI
WccrenoBanre aBYKEHUS Tejla MO ICHCTBUEM ITOCTOSTHHOM CHJIBL. 4
H3ydeHne 0coOSHHOCTEH CHITBI TPEHUS (CKOJIBKCHHS).




IIpakTHueckue 3aHATUS

KonTpompHbIe paboThHI

CamocrosrenbHas paboTa 00yJaromuXxCs
[ToaroroBka yCTHBIX BBICTYIUICHHH, JIOKIAZ0B U pedhepaToB MO TEMaM:
«Hcaak Hpl0TOH — co3aTens KilacCHueckoi Gpu3nukmy,
«MeTo/ibl OnpeieNieHHs TNIOTHOCTHY
«Cuipl TpeHHs»

Tema 1.3.
3aKoHbI COXpaHeHUs
B MeXaHHKe

OK 1-3, 6,7.

CopepxaHue yaeOHOro Marepraia

1 3aKkoH COXpaHCHMA MMITYJIbCa U PCAKTUBHOC IBMXCHUE.

2 | Pabora cunbl. Pabora moreHnuansHbix cui. MorHocTh. JHeprusi. Kuneruueckass sueprust. [loTeHIManbHasi SHEprusi. 3aKoH
COXpaHCeHMS MeXaHN4eCKOol dHeprun. [IpuMeHeHHE 3aKOHOB COXPAHCHHS.

JlabopaTopHbie pabOTHI
N3yuenune 3aKk0Ha COXpPAHEHUS UMITYJIbCA.
CoxpaHeHHe MEXaHNUECKOW SHEPTUH MPH JBIXKEHUH TeJa MO JeHCTBUEM CHIT TSHDKECTH U YIIPYTOCTH.
CpaBHeHHne paboThI CHIIBI C U3MEHEHHEM KHHETHYEeCKOW SHEPTHH Tena.
Vi3yuenne 3aKkOHOB COXpAHEHHUS Ha TIPUMEPE yapa MIapoB U OAIMCTHYECKOTO MASITHHKA.

[IpakTuyeckue 3aHATUS
MexaHnuka

KonTpombsHbIe paboThHI

CamocrosrenbHas paboTa 00yJaromuxcs
[ToaroroBka yCTHBIX BBICTYIUICHHH, IOKJIaI0B U pedepaToB 1o TeMam: «/IBrmKeHUe Tena NepeMEeHHOH MacChy,
«PeaxkTHBHBIC TBUTATEIN U OCHOBBI paOOTHI TEIUIOBOM MAIIUHbD, «Pons K.O. [{lnoaKoBCKOro B pa3BUTHH KOCMOHABTHUKNY,
«Cepreti ITaBmoBuy KoposeB — KOHCTPYKTOP U OPTaHU3aTOP MPOM3BOCTBA PAKETHO-KOCMUYECKON TEXHHUKIDY
«3aKOHBI COXPaHEHHsI B MEXaHHKE

Paznen 2.
MouJiekyisipHast
¢usuka.
TepMoguHaMuKa

25

OK 1-3, 6,7.

CopepxaHue yaeOHOro Marepraa

1 | OcHOBBI MOJIEKYIAPHO-KMHeTHYeckoii Teopun. MaeansHsblii ra3. Pasmeps! 1 Macca MOJIEKYJ U aTOMOB. bpoyHOBCKOe
nerxenue. uddysusa. Cuitsl U 3HEprHs MSKMOJICKYIIPHOTO B3auMo ieiicTBus. CTpoeHHE ra3000pa3HbIX, KHUIKUX U TBEPIBIX
Ten. CKOpOCTH IBHKEHUS MOJIEKYJ U UX u3Mepenue. neansHeiii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKON TeOpHH Ta3oB. Temmeparypa u ee u3MepeHue. ['a30Bbie 3aKOHBI. AOCOTIOTHBIN HyTb TEMIIEPATYPHI.
TepmoanHaMuueckas 1IKajza TeMIEpaTypbl. YpaBHEHUE COCTOSHUS WeaIbHOTO ra3a. MoJisipHas ra3oBasi HOCTOSIHHASL.

2 | OcHoBBbI TepMoauHAMHMKH. OCHOBHEBIE TOHATUS U ONpeeneHus. BHyTpeHHss sHeprus cucteMsl. BHyTpeHHsIs sHeprus
uaeasbHOro ra3a. Pabora u TemoTa Kak GOpMEI ITepenadu SHeprid. TelIoeMKOCTh. Y AeTbHAs TEIIIOEMKOCTh. Y pABHEHUE
TeruioBoro Oananca. [lepBoe Hayamo TepMoIuHAMUKU. A uabaTHbIH mporecce. [Ipunnumn aeicTBus TermioBoil Marmabl. KITJ]
TEIUIOBOro ABHrarens. Bropoe Hauano repmonuHamMuky. TepMoarHaMUUecKas IIKana TEMIEPATyp. XO0JIO UIbHbIE MAIHHEL.
Tennossle gBurarenu. OxpaHa IpUpPOJIBL.

3 | CeoiicTBa napoB. Mcnapenue u konjeHcanus. HacwleHHbIi ap 1 ero cBoiicTBa. AGCOTIOTHAS M OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCHUMOCTb TeMIEpaTyphl KUIIEHUS OT JaBieHus. [leperpeTslil map u ero UCHOIb30BaHUE B
TEXHUKE.

CpoiicTBa kuaAKOCTel. XapaKTepHCTUKA )KUIKOTO COCTOSHUS BellecTBa. I[0BepXHOCTHBIH CI0H KUAKOCTH. DHEprus
IIOBEPXHOCTHOTO CJI0sl. SIBICHHS Ha TPaHUILIE KUIKOCTU C TBEPAbIM TeaoM. KanumnnspHele ssBIeHus.

CpoiicTBa TBepAbIX TeJ. XapaKTePHCTHUKA TBEPAOTO COCTOSIHUS BEIIECTBA. YTIPYTHE CBOWCTBA TBEPABIX Tel. 3aKkoH ['yka.
MexaHuueckHe CBOICTBa TBEpABIX Tenl. TermnoBoe pacliupeHue TBePAbIX Tel U KUAKocTel. [1maBneHue u Kpuctauin3anuusl.

JlabopatopHbie pabOTHI

10




H3mepeHue BIaKHOCTU BO3yXa.

W3mepenne moBepXHOCTHOTO HATSKEHUS JKHIKOCTH.

Habmonenue npouecca kpuctaumzayy M3ydenne aedopManun pacTsHKeHHS.
W3ydeHue TEmIOBOro pacIIupeHus: TBEPABIX TeEl.

W3yueHne ocoOCHHOCTEH TEIUIOBOTO PACIIUPEHHS BOIBI.

IIpakTHueckue 3aHATUS
OcnHoBsl MKT. TepMonuHaMuKa.

KonTpompHbIe paboThHI

CamocrosrenbHas paboTa 00ydaromuxcs
IToaroToBKa yCTHBIX BBICTYIUICHHM, TOKJIAJ0B U pedepaToB IO TEMaM:
«MonekyIIpHO-KHHETUYECKAs! TEOPUS HJI€AIbHBIX Fa30B»
«IIpobemMBbl 3KOJIOTHH, CBA3aHHBIE C UCIIOJIB30BAHMEM TEILIOBBIX MAIITH»
«Bnmsinue neexToB Ha PU3NYECKUE CBOMCTBA KPUCTAILIIOB)
«Kuaxue kpucramis», «KOHCTpYKIIMOHHAs IPOYHOCTh MaTEpUalIa U €€ CBSI3b CO CTPYKTYpO»,
«[IpumMeHeHne JXUAKUX KPUCTAIIOB B IPOMBIIUIEHHOCTID)

Paznen 3.
DJIeKTPOANHAMH KA

41

Tema 3.1.
JJIeKTpPOCTATHKA

OK 1-3.

CopepxaHue yaeOHOro Marepraa

DneKTpruYecKue 3apsi/ibl. 3aKOH COXpaHEHus 3apsaa. 3akoH KyioHa. Dnekrprudeckoe mnosie. HanpspkeHHOCTh
anekTpuueckoro nmois. [IpuHmun cynepno3unuu noneil. Pabota cui anekrpocratuyeckoro nods. [lorenuuan. PazHocth
MOTEHIUAJIOB. DKBUIIOTEHLUAIbHbIE TOBEPXHOCTU. CBA3b MEXK/y HAIPSHKEHHOCTBIO U PA3HOCTHIO TOTEHIIUAJIOB
IICKTPUIECKOTO TIOJIS.

2 | JluonekTpuku B dneKTpudeckoM none. [losspusanus AudaeKTpHKoB. IIpoBoHMKY B dNeKTpudeckoM mose. KoHaeHcaTopsl.
CoelMHEHHE KOHJIEHCATOPOB B 0aTapero. DHeprusi 3apsHKCHHOTO KOHACHCATOPa. DHEPIHsl AJICKTPHUSCKOTO TOJIS.

JlabopaTopHbie pabOThI

HpaKTI/I‘leCKI/IC 3aHATUA

KoHTposapHbIE paboThHI

CamocrosTenbHas paboTa 00yUYarOIIHUXCs

Tema 3.2.
3aKoHbBI
MOCTOSIHHOI'0 TOKA

OK 1-3,6,7.

Cojieprkanue yueOHOro Marepuaia

1 | YcnoBus, He0OXOIMMBIE JIUTsI BOSHUKHOBEHHMS M TIOJUIEP KaHUsI JJIEKTpHYecKoro Toka. Cria ToKa 1 MII0THOCTh TOKa. 3akoH Oma
Juis yaactka renu 6e3 9/1C. 3aBUCHMOCTD IEKTPHUECKOTO COMPOTUBIEHHS OT MaTepHana, [UINHbI U MO HOIEePEeIHOTO
CEYeHHsI MPOBOIHMKA. 3aBUCUMOCTB 3JIEKTPUYECKOT0 CONPOTUBICHUS IPOBOAHUKOB OT TEMIIEPATypBL.

2 | DaexTpoABMKYLIas cujla HICTOYHKKA TOKa. 3akoH Oma s nonHoi uenu. CoequHenue npoBoAHUKOB. CoeIMHEHHE HCTOYHUKOB
ANEeKTpUUYeCcKOi 3Heprun B Oarapero. 3akoH /xoyns—Ilenna. Pabora 1 MOITHOCTH MEKTPHUYECKOTO TOKA. TeroBoe AefCTBHE
TOKA.

JlabopatopHbie pabOTHI

N3yuenue 3akona Oma Jij1s1 yyacTKa €U, TOCJIEI0BATEIbHOTO U MapallIeIbHOTO COEAMHEHHS IIPOBOIHUKOB.
Nzyuenue 3akona Oma Jij1s1 IOJTHOM LETH.

OmnpeneneHue Ko3(QpPUIMEHTA MTOJIE3HOTO JSHCTBUS JICKTPUICCKOTO YaHUKA.

Omnpenenenne TeMIepaTypbl HUTH JIAMITbI HAKAJIWBAHMSL.

Omnpenenenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS] ICTOYHUKA HANIPSDKEHUSI.

10

HpaKTI/I‘leCKI/IC 3aHATUA

KoHTposapHbIe paboThI

CamocrosTenbHas padoTa 00yUJaroIuxcst
3akonbl Kupxroda st anekrpudecko memm.
OTKpBITHE ¥ IPUMEHEHNE BEICOKOTEMIIEPATypPHOH CBEPXIIPOBOIUMOCTH.
OneKTpoHHAas MPOBOAUMOCTb MeTa/LI0B. CBEpXIIPOBOAUMOCTD.
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Owmunmit XpuctuanoBud JIeHIT — pycckuil Qu3HK.

Tema 3.3.
DJleKTpuYecKuii TOK
B MOJIYPOBOTHAKAX

OK 1-3.

CopepxaHue yaeOHOro MaTepraia

1 | Dnmexrpryeckui Tok B MeTayIax. DJIEKTPOHHEIH ras. Pa6ora BEIXoma. DIIEKTPUYECKUI TOK B 9JIEKTPOJIATAX.
Ouekrposua. 3akoubl Dapanes. [[pumenenne aJIeKTPOIN3a B TEXHUKE. DJIEKTPUUYECKUI TOK B ra3ax U BaKyyMe.
WNouwnzanwms rasza. Bunbr rasoseix paspsanos. [lorstue o masme. CBoiicTBa 1 MpUMeHEHUE 3JIEKTPOHHBIX IIYYKOB.
DIIeKTpHYECKUii TOK B ONyIpoBoaHuKax. CoOCTBEHHAs MPOBOAMMOCTD MOJYIPOBOIAHUKOB. I101yIPOBOAHMKOBBIE NPHOOPBL

JlabopatopHbie pabOThI

HpaKTI/I‘{CCKI/IC 3aHATHA

KoHTposabpHBIe paboThI

CamocrosiTenbHas padoTa 00yUJaroIXcst
IToaroToBKa yCTHBIX BBICTYIUICHHM, TIOKJIAJ0B U pedepaToB MO TeMaM
bunonspHbie TPaH3UCTOPBI.
Kproanexkrponnka (MUKPOIJIEKTPOHUKA U XOJION).
[omynpoBOTHUKOBEIC TATYUKU TEMIICPATYPHIL.
[Ise30anekTprueckuii 3pHeKT ero NpUMeHEeHHeE.

Tema 3.4.
MarnuTHoe moJie

OK 1-3.

Cojieprkanue yueOHOro Marepuaia

1 | BekTOp MHAYKIIMHA MarHUTHOTO MOJjs. JlefcTBHE MarHMUTHOTO IMOJsS Ha MPSMOJMHENHBIA MPOBOJAHKK C TOKOM. 3aKoH AMIepa.
B3aumoieticTBre TOKOB. MarHUTHBIH TOTOK. PaboTa 1o mepeMenieHuio IpoBOJIHUKA ¢ TOKOM B MAarHUTHOM TIOJIC.

2 | [leiicTBHe MarHUTHOTO MOJIS Ha ABIXKYyIMiics 3apsa. Cuna JlopeHua. OnpeneneHue yaeabHOro 3apsiia. Y CKOPHTENH 3apsKeHHBIX
YJacTHIL.

JlaGopaTopHbIe paboTHI

IIpakTrdeckue 3aHsThs

KonTponbHbIe paboThI

CamocrosrenbHas paboTa 00yJaromuXxCs
[ToaroroBka yCTHBIX BBICTYIUICHHH, JOKIAI0B U pedepaToB MO TEMaM
Annpe Mapu AMnep — OCHOBOIOJIOKHHK JJIEKTPOJHHAMHUKH.
Hcnons3oBaHue 3J€KTPO3HEPTHH B TPAHCIIOPTE.
MaruuTHbIe U3MepeHusl (TIPUHIHIBI TOCTPOSHHUS IIPHOOPOB, CIIOCOOBI U3MEPEHUS] MAarHUTHOTO ITOTOKA, MArHUTHOW MHAYKIIUN).
Hukona Tecna: 5ku3Hb U HEOOBIYAHBIC OTKPBITHS.
[pupona peppomaraernsma.
YckopuTenu 3apsKEeHHBIX YaCTHII.
Xanc Kpuctnan 3pcTe; — OCHOBONOIOKHHUK NIEKTPOMarHeTU3Ma.

Tema 3.5.
JIEeKTPOMATHHUTHAS
HHAYKIHASA

OK 1-3, 6,7.

Cojieprkanue yueOHOro Marepuaia

1 | 3J'IeKT‘pOMal"HI/ITHa}I WHIAYKIOWA. BI/IX‘peBOG QJICKTPHYCCKOC IIOJIC. CaMOI/IHZ[yKHI/IH. 3Hepr1/m MArHMTHOI'O IT1OJIA.

Jlaboparopasie paboThI
Vi3ydenue sBIEHUS HIEKTPOMAarHUTHOH MHAYKLHUH.

[pakTHyeckue 3aHATH
DNEeKTPOIUHAMUKA.

KonTposbHbIe paboThI

CamocrosTensHas padoTa 00yJaroIIXCs
[ToaroroBka yCTHBIX BBICTYIUICHHH, JOKJIA0B U pedepaToB MO TEMaM
ACHUHXPOHHBIHN TBUTATENb.
IIepeMeHHBII 3JIEKTPUYECKUM TOK U €r0 IPUMEHEHUE.
Bopuc CemenoBuu SIkoou — pu3uk u n3o0perarenp.
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Paznen 4.

KoJieGaHus 1 BOJIHBI 24
Tema 4.1. CopepxaHue yaeOHOro MaTepraa
Mexanuyeckue Mexanunueckue konebanus. KonebarensHoe npmxkenune. ['apmonndeckue koiaeoanust. CBOOOAHBIC MEXaHHUCCKUE KOICOaHMUS. 2
KoJIeOaHHs M BOTHDI JluHelHBIE MEXaHUYECKUE KoJebaTenbHble CUCTEMBI. [IpeBpallleHIie SHEPIUH TIPH KolieOareabHOM ABkeHnn. CBOGOIHBIE 4
OK 1-3. 6.7. 3aTyXalolue MeXaHndecKue KoseObanns. BoHyKaeHHbIe MEXaHNYECKHe KOJIeOaHusl. _ _
> 2 | Yupyrue Bonsbl. [loniepeynbie U Mpo10JbHbBIE BOJIHBL. XapaKTepHUCTUKH BOJHBI. Y paBHEHHE IJIOCKON Oeryiiell BOJHBI. 2
Wurepdepenuns BosH. [Tonstue o qudpaxkuny BosH. 3ByKOBBIE BOJIHBL. YIIBTPa3BYK U €r0 IPUMEHEHHE.
JIabopaTopabie paboTHI
M3yueHne 3aBUCHMOCTH IIepHO/ia KOJIeOaHHi HUTSHOTO (MM NPYKMHHOI'0) MasiTHUKA OT JUIMHBI HUTH (MJIM Macchl Ipy3a). 2
[IpakTHueckne 3aHATHS -
KoHTponbHBIE pabOTHI -
CamocrosTenbHas padoTa 00yJaroIuXcst
[ToaroroBka yCTHBIX BBICTYIUICHHH, JOKJIA0B U pedepaToB MO TEMaM 3
AKyCTHYECKHE CBOMCTBA NOJYNPOBOIHUKOB.
VYpTpa3Byk (ONy4eHHe, CBOUCTBA, IPUMEHEHNUE).
®du3nyecKue CBOMCTBa aTMOChEPHI.
Dusnka U My3bIKa.
Tema 4.2. ConepikaHue yueOHOro MaTepraia
/1eKTPOMATHHTHbIE 1 | CoOoaHbIe 311€KTpOMarHUTHBIE KosieOanust. [IpeBpaiienne sHeprun B Koae0aTeIbHOM KOHTYype. 3aTyXaromue 6
KoJIeGaHHs H BOJIHEI NIEKTPOMArHUTHEIE KolneOanus. I'eHepaTop He3aTyXaloIINX YIEeKTPOMATHUTHBIX KOIeOaHuii. BEIHYKIEHHBIE IEeKTPUIECKHE
koseOanus. [lepemennbiii ToK. ['eHepaTop mepeMeHHOro Toka. EMKOCTHOE M MHJIYKTHBHOE CONPOTHBIICHHS IEPEMEHHOIO TOKA.
OK 1-3,6,7. 2 | 3akon OMa JuIs BJIEKTPUYECKON IIETTH ITepeMEHHOro Toka. PaboTa 1 MOIIHOCTh IEpeMEHHOT0 TOKa. ['eHepaTopsl ToKa.
Tparcdopmaropsl. Toku BEICOKOH 9acTOTHI. [lonydeHue, mepenada u pacnpeacicHue JIeKTPOIHEPTHH.
3 | DnekTpoMarHuTHOE Mojie Kak 0COObIH BUI MaTeprH. DIIeKTpOMarHuTHbIe BOJHBL. Buodparop ['epiia. OTKpBITHII KosleOaTenbHbIN
koHTyp. M300peTenne paano A.C. ITonossM. TToHsATHE 0 paanocBsa3u. [IpuMeHeHHe 2JIEKTPOMArHUTHBIX BOJIH.
JlabopaTopabie paboThI
WHIyKTUBHBIE 1 EMKOCTHOE CONTPOTHBIICHHS B IEIHM IEPEMEHHOTO TOKa 2
IIpakTnueckue 3aHATUSA
Koebanus 11 BOJHEBI 2
KonTtponsHbie paboThI -
CamocrosTensHas padoTa 00ydJaromxcst
[ToaroroBka yCTHBIX BBICTYIUICHHH, JOKIAI0B U pedepaToB MO TeMaM 5
Anexcanap CremanoBud [1omoB — pycckuil y4eHbIH, H300peTaTeib pauo.
AJbTepHaTHBHAS YHEPIeTHKA.
Maiixn @apaneit — co3maTens YIeHus 00 3JIEKTPOMAarHUTHOM IIOJIE.
IIpousBoxcTBo, epenada U UCIOIb30BAHUE IEKTPOIHEPTUH.
PazButue cpeacTs cBA3M U paauo.
CoBpeMeHHas! CITyTHUKOBAs CBSI3b.
CoBpeMeHHBIE CPECTBA CBSI3H.
Tpanchopmaropsl.
[IIkayia 3eKTPOMarHUTHBIX BOJIH.
Pazgen 5. 12
OnTuka
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Tema 5.1. Conepkanue yueOHOro MaTepraa
OnrTuka 1 | [pupona cBera. CKOPOCTH PacIpOCTpaHEHHUs CBETA. 3aKOHBI OTPaKeHUS U IpeomiieHus cBeTa. [lomHoe oTpaxkenue. JIMH3EL. 2 2
I'na3 kak onTuyeckas cucrema. Onruyeckue npuOopel. BonHoBble cBolicTBa cBeta. MHTepdepennus cera. KorepeHTHOCTD
OK 1-3,6,7. CBETOBBIX Jiydel. IHTepdepeHiys B TOHKUX IeHKax. [losock! paBHO# Tommael. Konbna Hetorona. Mcnons3oBanue
nHTep(depeHnny B HayKke n TexHuke. Jndpakmus ceera. Andpakiys Ha Mmeny B MapaulenbHbIX Tydax. udpaknnonaas
pemierka. [Tonsitue o ronorpadun. [onspusanus nonepeynsix BosH. [lossipusanus ceera. /{BoiitHoe nyuenpenomiienue. [lomus-
pounel. JJucniepcust cBera. Buapl ciektpoB. CriekTpsl uenyckanusi. ClieKTpsl moromeHus. Y nbrpaduoiaeroBoe U HHPpaKpacHoe
n3nyyeHus. Penrrenosckue siyun. VX npupojia u cBocTBa.
2
JlaGopaTopHbIe paboTHI
Wzyuenne n3o0paxkeHHs IpeIMETOB B TOHKOM JIMH3E. 6
Wzyuenne natepdepeHnny u tudpakanuy cBeTa.
I'pagynpoBKa CIEKTPOCKOIIA U ONpeieNeHUe JUIMHBI BOJHBI CIEKTPAIbHBIX JTUHUH.
IIpakTHyeckue 3aHsATUs
KoHTposbHBIe pabOThHI -
CamocrosrTenbHas padoTa 00y4aroIuXcst
[ToaroroBka yCTHBIX BBICTYIUICHHH, JOKJIA0B U pedepaToB MO TEMaM 4
BeckoHTaKTHBIE METO/BI KOHTPOJISI TEMIIEPATYPHI.
Tonorpadus u ee mpumeHeHue.
Judpakiust B Hamei >KU3HH.
KoHcTpykuus 1 BHIBI 1a3€pOB.
JlasepHble TEXHONOTUHU U UX UCIIOJIB30BaHHE.
Onrtuyeckue SBIEHUS B IPUPOJE.
Pentrenosckue nyuu. Mcropust otkpsiTus. [Ilpumenenue.
CBeTr — 37eKTpOMarHuTHas BOJHA.
Pasgea 6.
OcHOBBI
crnenuanbHON Teopumn 6
OTHOCUTEJIbHOCTH
ConepkaHue y4eOHOro Marepuaia
1 | TuBapuaHTHOCTH CKOPOCTHU cBeTa B BakyyMme. IlocTymnarel OlHiuTeitHa. IIpocTpaHCTBO U BpeMs ClielUaIbHOI Teopuu
OTHOCHUTENEHOCTH. CBsI3b MacChl M SHEPTUH CBOOOIHON YacTHIBL. DHEPrHsl MOKOsL. 2
IIpakTuueckue 3ansaTus Onrtuka u CTO 2
CamocrosiTenbHas padoTa 00yJaroIXCst
Coznanue CTO. DkcnepumenTtanbable ocHoBaHUsI CTO. Csazb CTO ¢ qpyruMu TEOpHsiM. 2
Paznen 7.
CTtpoenne aTomMa 13
KBAHTOBasi (pu3MKa
Tema 7.1. Coneprxanue yaeOHOro MaTepraa
KBanToBas gusnka TemnoBoe manyuenue. Pacripenenenune sHepruu B CIeKTpe aOCcoNOTHO 4€pHOro Teia. KanToBas runore3a Ilnanka. DoOTOHBI. 2 2
JlaBnenue ceta. [loHsATHE O KOPIYCKYJISIPHO-BOJIHOBOM IPUPOJE CBETA.
OK1-3 2 | BuemmHnit GpoTodnekTpuyeckuii 3¢ dexr. BHyTpenunit hpotoaddexr. Tumbl HoTO3IEMEHTOB. 2
JlaGoparopHbie pabOThI
[IpakTHyeckue 3aHATHs
KoHTposbHbIE pabOTEI
CamocrosrenbHas paboTa 00ydaromuxcs
[ToaroTroBKa YCTHBIX BBICTYIUICHHH, TOKJIA 0B M ped)epaToB 1o TeMam 1
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Axnexcannp I'puropseBnd CToaeToB — pycckuil Gpusnk.
Makc IInank.

OObsicHeHne GoTocuHTE3a C TOUKU 3pEHHS (PU3HKH.
@DOTOIIEMEHTHI.

dotorpdexr. [IpumeHnenne sBieHust GorodddekTa.

Tema 7.2. ConepikaHue yueOHOro MaTepraia
dDu3znka aToMa u 6
aTOMHOTO S1Apa 1 |®usuka aroma. Pa3BuTe B3IUISI0B Ha CTPOEHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boaopoia. SuepHas Monens 2
atoma. OmeiTel J.Pe3epdopaa. Mogens aroma Bogopoaa mo H.Bopy. I'mnotesa ne Bpoiinsg. CooTHoIICHHE HEONPEIeIEHHOCTEH 2
OK 1-3. Ieiizenbepra. KBaHTOBBIE reHEPATOPHI.
2 |®usnka aroMHOro sgpa. EcTecTBEHHAs pagvMOAKTHBHOCTh. 3aKOH pPaAMOAaKTHBHOro pacmanga. CrocoObl HaOMIOAEHHS | 2
perucTpaiyu 3apspkeHHbIX yacTuil. Dddekr BaBunosa — Yepenkora. CTpoeHue aTOMHOTO sizpa. JlehekT Macchl, SHEPTHs CBSI3H
1 YCTOWYHMBOCTH aTOMHBIX sIIEp.
3 | SnepHble peakinu. VIckyccTBeHHas paldiOaKTUBHOCTD. JleneHue TsokenbixX saaep. Llemnas sgepHas peakius. Y pasiseMas 1enHas 2
peakist. SAnepHsit peakTop. [lonydeHne pairnoakTHBHBIX H30TOIIOB M UX IPUMEHEHHUE. bronorndeckoe AecTBUE pauo-
AKTUBHBIX M3ITyUCHHUU. DIIeMCHTAPHBIC YaCTHUIIHI.
JlaboparopHbie pabOThI -
[paktuyeckue 3ausaTuss CTpoecHUE aTOMa M KBaHTOBas (hH3UKa 2
KonTpompHbIe paboThI -
CamocTosaTenpHas padoTa 00yJaronuxcs -
Pa3nen 8.
IBoJIOLUSA 6
BcesieHHoO#
Tema 8.1. CopepxaHne yaeOHOro MaTepraa
IBOJIOLHUSA 1 | Crpoenue u pazputue Beenennoid. Hama 3Be3anas cucrtema — l"anakruka. [Ipyrue ranaktuku. beckoneuyHocts BeeneHHOH. 6 2
Bceenennoii 2 | Toustre o kocMoJioruu. Pacumpsirotnasicst Beenennas. Mogens ropsiueii Beenennoil. Crpoenude u npoucxoskienue [alakTuk. 2
OK 13 3 | Deomrouus 3Be3a. 'unoresa npoucxoxaeHus ConHeyHoii cucteMbl. TepMosaepHblii cuntes. [Ipodiema TepMosIEpHOI
o sHepreTuku. DHeprus CoiHIa 1 3Be31. DBomorus 38e31. [Iponcxoxnenrne ConHeqdHOM cucTeMbl. TéMHas MaTepus U TEMHAS
SHEprus.
JlabopaTopHbie pabOThI -
IIpakTHueckue 3aHsTUs -
KoHTposapHbIe paboThI -
CamocrosTenbHas paboTa 00yUarOIIHUXCs
Koncyabranuu 12
Bcero: 181

J1sl XapaKTepUCTUKU YPOBHSI OCBOEHHUsI yUEOHOr0 MaTepualla UCIOJIb3yIOTCs CIeyolue 0003HaueHus:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE paHee U3YUCHHBIX 00BbEKTOB, CBOICTB);

2. — penpoayKTUBHBIN (BBIIIOJHEHUE AEATEIBHOCTH 110 00pa3ily, MHCTPYKLUHU WU MO0/ PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IUIAHUPOBAHHUE U CAMOCTOSITEIILHOE BBHITIOJTHEHUE IEATEIFHOCTH, PeIlICHHE MTPOOIEeMHBIX 3a1a4)
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM

AEATEJIBHOCTU CTYAEHTOB

CopeprxaHue
00yueHust

XapaKTepUCTHKA OCHOBHBIX BHJIOB JCSITEIHHOCTH CTYICHTOB (Ha YPOBHE YUEOHBIX JeHCTBHUIN)

BBenenue

YMeHUs! TOCTaHOBKH 1IeJIeH JIeSITeIbHOCTH, ITAHMPOBAHNS COOCTBEHHON IESTENBHOCTH IS
JOCTHKEHHSI TOCTABJICHHBIX LIENeH, IPEIBUACHUS BO3MOXKHBIX PE3yJIbTATOB dTUX ACHCTBHM,
OpraHu3aluy CaMOKOHTPOJIA U OLICHKHU IIOJIy4EHHBIX PE3YJIbTaTOB.

PazBuTHe CIIOCOOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH 0OOCHOBBIBATH CBOIO
TOYKY 3pEHHsI, BOCIIPUHUMATh U aHATM3UPOBATH MHEHHUS COOECETHUKOB, TPU3HABAS IIPABO
JPYroro 4ej0BeKa Ha MHOE MHEHUE.

ITpoussenenne namepenus: HU3NUECKUX BETUIMH U OLEHKA TPAHUIIBI TOTPEITHOCTEH
U3MEpEHUN.

[IpeacraBnenne rpaHMIB! TOTPEIIHOCTEH H3MEPEHHUH TIPH OCTPOSHHUHN TPA(UKOB.

YMeHue BbICKa3bIBaTh THIOTE3BI Ul OOBSICHEHHS HAOIIOAAEMBbIX SIBICHHUI.

YMeHue npeasaraTb MOJIENIH SIBICHUI.

VYkazaHue rpaHul] IPUMEHUMOCTH (U3UIECKUX 3aKOHOB. M3710)keHIEe OCHOBHBIX TTOJIOKECHUH
COBPEMEHHOI Hay4HO! KapTUHbI MUPA.

[TpuBeneHne npuMepoOB BIMSHHUS OTKPBITUI B (PM3HKE HAa POIPECC B TEXHUKE U TEXHOJIOTUH
nponssoacTBa.lcronp3oBanne MHTepHETA U1 TOKMCKA HHPOPMAUU

1. MEXAHIKA

Kunemamuxka

[IpencraBneHne MEXaHUUECKOTO ABMKEHUS Tella YPABHEHUSIMU 3aBUCUMOCTH KOOPAMHAT U
MIPOEKIUEN CKOPOCTH OT BpeMeHH. [IpecTaBieHrie MEXaHUUECKOro JBI)KEHUS TeNa
rpadukaMy 3aBUCUMOCTH KOOPJMHAT U MTPOEKIMEH CKOPOCTH OT BpeMeHu. OnpeieneHue
KOOpPJIMHAT MPOHICHHOTO ITyTH, CKOPOCTH M YCKOPEHMS TeJa 110 rpauKaM 3aBUCUMOCTH
KOOPJHMHAT U MPOEKINI CKOPOCTH OT BpeMeHH. OnpeaeneHne KOOpaAUHAT MPOHIEHHOTO ITyTH,
CKOPOCTH Y YCKOPEHUS TeJIa [0 YPABHEHUAM 3aBUCUMOCTH KOOPAMHAT U MPOEKLUI CKOPOCTH
OT BPEMEHH.

IIpoBeneHne cpaBHUTENBHOTO aHAIN3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO ABHKEHHI.
VYka3zaHue UCIOIb30BAHUS MIOCTYIATENBHOIO U BPAIATEILHOTO JBH)KEHUM B TEXHUKE.
[TpnoGperenue onbiTa pabOTHI B TPYIIIE C BHITOJHEHHEM Pa3JIMUHBIX COIHATBHBIX POJICH.
Pa3paboTka BO3MOKHOI CHCTEMBI IEHCTBUN M KOHCTPYKIUHU ISl SKCIEPUMEHTATBHOTO
OIPE/CIICHUS] KHHEMAaTUYECKUX BEJIMYHH.

[IpeacraBnenne HHPOPMALNHU O BUIAX JBUKCHUS B BUJIE TAOJIMIIbI

Baxonwl
MEXAHUKU
Hbvromona

OOBsACHEHNE TEMOHCTPAIIIOHHBIX SKCIIEPUMEHTOB, TOATBEPIKIAOIINX 3aKOH HHEPIINH.
W3meperune maccel Tena. Vi3MepeHue cribl B3aUMOACHCTBIS TeJI. BeIUrcIeHIe 3HAYCHSI CHUIT
10 M3BECTHBIM 3HAUCHISIM MacC B3aUMOJICHCTBYIOIINX TN M UX YCKOPCHUN

Boruncnenue 3HaueHUs: yCKOPEHUH TeJl O U3BECTHBIM 3HAYEHUSM JEHCTBYIOIIUX CUI U

Macc ten. CpaBHEHHE CUIIbI JEHCTBUS U IPOTUBOACHCTBUS

[IpumeHenue 3aKk0Ha BCEMUPHOIO TATOTEHUS IIPU pacueTax CUJI U yCKOPEHU
B3aUMOJICHCTBYIOILIUX TeJ

CpaBHEHHE YCKOPEHHS CBOOOTHOTO MaAeHNs Ha ITaHeTax COTHEYHOH CHCTEMBI

Brinenenue B TekcTe ydeOHMKA OCHOBHBIX KATErOpui HAYIHOH WHGOpMaITUU

3axonwvl
coxpaHeHnus 8
MexaHuke

[Ipumenenue 3aKoHa COXpaHEHUSI UMITYJIbCA JJIs1 BEIUUCICHHSI U3MEHEHHUH CKOpocTel Tell mpu
HX B3aUMOJICHCTBUSIX.

H3meperue paboThl CHII U U3MCHCHUE KHHETHYCCKOM YHEPTUU Teja. BeIuuciecHre padoThI CHIT
U U3MEHEHUs] KHHETUYECKOW SHEPrUM Teja.

Brruncnenye nNoTeHIIMAIBLHON SHEPTUH Tell B TPaBUTAIMOHHOM ToJ1e. OmpeneieHue
MOTEHIIMATBHON SHEPTUU YIIPYTO Ie(OPMHUPOBAHHOIO TeJa 10 U3BECTHOM aedopMaliui 1
JKECTKOCTH TeNa.

[IpumeHeHue 3aKk0OHa COXpaHEHHsI MEXaHUYECKON SHEPIUHU IIPU pacueTax pe3yibTaToB
B3aUMO/JICHCTBUI TeJ IPaBUTALIMOHHBIMU CUJIAMH U CUJIaMH YIPYTOCTH.

VYkazaHue rpaHull IpUMEHUMOCTH 3aKOHOB MEXaHHKH.

Yka3zanue y4eOHbIX AUCIUILTHH, IPU H3YYCHUU KOTOPBIX MCIOIb3YIOTCS 3aKOHBI COXPAHCHUS

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKU U TEPMOJAMHAMMKU

Ocnosbl
MONEKYIAPHOU
KUHemuueckotl
meopui.
Hoeanvnoii 2az

BblInosiHeHHE YKCIIEPUMEHTOB, CITYKaIMX JUIsi 000CHOBAHUS MOJICKYJISIPHO-KUHETHUYECKOM
teopun (MKT).

Perenue 3a/1a4 ¢ IPUMEHEHUEM OCHOBHOT'O YPABHEHUS MOJIEKYJISIPHO-KUHETHYECKOM TEOPUH
rasos.

OmnpeernicHre TapaMeTPOB BEIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBAHUHU YPAaBHEHUS
COCTOSIHUS HJICATTHHOTO Ta3a.
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Omnpejenenne napaMeTpoB BEIECTBA B ra3000pa3HOM COCTOSHHU M MPOUCXOSIIUX MTPOIIECCOB
o rpadukam 3asucumoctu p (T),V (T), p (V).

OkcnepumenTanbpHOe necnenoBanue 3asucumoctd p (T), V (T), p (V). [Ipencrasnenne B BuIe
rpaKOB U30XOPHOTO, H300aPHOTO M U30TEPMHUIECKOTO POIECCOB.

Brrunciienue cpeHei KHHETHYSCKON SHEPTUH TEILIOBOTO IBHXKCHHUS MOJICKYJT ITO U3BECTHON
TeMITepaType BEIIECTBA.

BpickasbiBaHue TUNIOTE3 ISl OOBSICHEHNST HAOJIOIaeMBbIX SIBJICHUM. YKa3aHHe TPaHHIl
MIPUMEHUMOCTH MOJICNIN «UICABbHBIN ra3» U 3akonoB MKT

OcHosgbl
MepMOOUHAMUKU

H3MepeHne KoaM4ecTBa TEIMIOTHI B IIpoLieccax Teronepeaayn. Pacuer KoaudecTBa TEMIOThL,
HEOOXOAMMOTO JUIsl OCYIIECTBICHUS 3aJaHHOTO IIpoIlecca ¢ Temonepenaydeii. Pacuer
M3MEHEHHs BHYTPEHHEH SHEPruH Tel, paOOTHI U MepelaHHOr0 KOJIMYECTBA TETIIIOTHI ¢
HCIOJIb30BAHUEM MIEPBOTO 3aKOHA TEPMOJUHAMUKHU.

Pacuer paboThl, COBEpIIIEHHON Ta30M, 10 rpaduky 3aBucumocTi p (V).

Brruncienue paboThl ra3a, COBEpIICHHON NPH N3MEHEHHH COCTOSIHUS IT0 3aMKHYTOMY LIUKITY.
Brruncnenue KII/] npu coBepiieHn# ra3oM paboThI B IPOLIECCAX H3MEHEHHS COCTOSIHUSA IO
3aMKHyTOMY IUKITy. O0bsSCHEHHE NPUHIUIIOB JICHCTBUS TEIIOBBIX MAIIUH. J{eMOHCTpalus
ponn GpU3MKK B CO3/IaHNH 1 COBEPILICHCTBOBAHUH TEIUIOBBIX JIBUTATEIICH.

W3noxxeHne cyTu 3KOJIOTHYECKUX MPo0ieM, 00yCIOBIEHHbBIX paOOTOH TEIUIOBBIX ABUTATEICH U
MIPEUI0KEHUE ITyTH UX PEIICHUs. Y Ka3aHUe MPaHuLl IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKY.
YMeHHe BECTH AHUANOT, BBICIYIINBATh MHEHHE ONITOHEHTA, y4aCTBOBATh B JUCKYCCHH, OTKPBITO
BBIPAKaTh U OTCTAUBaTh CBOIO TOUKY 3PEHMUSL.

VYkazaHue yueOHBIX AUCIHIUINH, IPH N3yYEHUH KOTOPBIX UCIIONB3YIOT YUeOHBIH MaTepHal
«OCHOBBI TEPMOAMHAMHUKI

Ceoticmsa napos,
Jlrcuokocmeti,
meepovix mei

H3mepeHune BIa)KHOCTU BO3/yXa.

Pacuer konmmuecTBa TEMIOTH, HEOOXOANMOTO [UISl OCYIIECTBICHUS MTPOIIecca Iepexoaa
BEIIECTBA M3 OJTHOTO arperaTHOT0 COCTOSHUS B IPYTOE.

OKCIepUMEHTAIBHOE UCCIIEA0BaHKE TEIIOBBIX CBOMCTB BelllecTBa. [IpuBeieHre NpuMepoB
KaIlMJUIIPHBIX SIBJIGHUH B OBITY, IPHUPO/IE, TEXHHUKE.

HccnenoBanne MexaHMUECKUX CBOMCTB TBEPBIX Tell. [Ipumenenne Gpu3ndeckux moHATHI 1
3aKOHOB B y4eOHOM MaTepuaie Npo(eccuoHaIbHOIO XapaKTepa.

HWcnons3oBanue MHTepHEeTa A1 MOMCKa HH(OPMALIUK 0 pa3paboTKax ¥ MPUMEHEHHUAX
COBPEMEHHBIX TBEPJIbIX U aMOP(HBIX MAaTEPHUAJIOB

3. BJIEKTPOJIMHAMUKA

dnexmpocmamux
a

Brrunciienue cuin B3anMOICHCTBAS TOYEUHBIX IICKTPUICCKUX 3aPI0B.

Brrunciienue HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJISE OTHOTO M HECKOJILKUX TOYEUHBIX
SJIEKTPUUYECKUX 3apsI0B. BrlunciieHne noTeHuaia 3JIeKTPUIeCcKoro mois OHOTO U HECKOJIb-
KHMX TOYEUHBIX JIEKTPUYECKUX 3apsoB. Mi3MepeHue pa3HOCTH MOTEHITHAIIOB.

W3MepeHne 3Heprun AIEKTPUYECKOTo MO 3apsKEHHOTO KOHACHCATOPA.

Brruncienue sHEPTHA IEKTPUIECKOTO OIS 3apsDKEHHOTO KOHACHCATOPA.

Pa3zpaboTka miaHa ¥ BO3MOXKHON CXeMBbI IEHCTBUH SKCTIEPUMEHTATBHOTO OTIPECIICHUS
AIEKTPOEMKOCTH KOHJICHCATOPA U TUAIICKTPHICCKON IMPOHUIIAEMOCTH BEIIIECTBA.

[IpoBeeHNE CPABHUTENBEHOTO aHATH3A TPABUTAIIMOHHOTO M AJIEKTPOCTATHIECKOTO MOJICH

llocmosinnorii
MoK

M3mepenue MolHOCTH dieKTprudeckoro Toka. Msmepenue 3/1C 1 BHYTpeHHETO
COIPOTHBIIEHUS] HCTOYHUKA TOKA.

Bremonaenne pacucToB CUJIBI TOKA U HaHpH)KeHPIfI Ha y4JacTKax 3JICKTPUICCKUX ueneﬁ.
OObsicHeHHE Ha IPUMeEpE AIEKTPUUECcKoi enu ¢ ABymst ncrounukamu toka (J/1C), B kakom
Clly4ae MCTOYHUK 3JIEKTPUIECKON SHEPTUH paboTaeT B peKUME TeHEPaTopa, a B KAKOM — B
peKUMe TOTPeOuTENS.

Omnpeznenenue TeMnepaTypbl HUTH HaKaaMBaHUs. 3MepeHne 2IeKTpUIecKoro 3apsaaa
atekTpoHa. OOBsICHEHNE TPUPOJIBI AIIEKTPHUECKOTO TOKA B

MeTaJuIax, AEeKTPONNTaX, ra3ax, BakyyMe U MOITyIpoBOJHUKaX [IpiMeHeHue aIeKTpoin3a B
TexHuke IIpoBeieHre CPaBHUTEIBHOIO aHAIN3a HECAMOCTOSITEIBHOIO U CAMOCTOSATENILHOTO
ra3oBBIX pa3psI0B

CHsTHE BOJIBTAMIIEPHON XapaKTEPUCTUKH TNOIA.

[TpoBenenne cpaBHUTEIHFHOTO aHATM3A MOTYTIPOBOJHUKOBBIX THOJJOB M TPHOAOB.
Hcnons3osanue MHTEpHETA 15 TOMCKA MH(GOPMAIMHN O TIEPCHEKTUBAX PA3BUTHS
MOJTyITPOBOTHUKOBOM TEXHUKH.

YcraHOBKa IPUYMHHO-CIIEJICTBEHHBIX CBSI3EH

Maenumnvie
A6neHUs

I/I3MepeH1/Ie I/IH[[yKIlI/II/I MArduTHOI'O I10JIs. BBI‘H/ICJ'ICHI/IG CHII, }IeﬁCTByIOL[IPIX Ha l'[pOBOIlHI/IK C
TOKOM B MarHUTHOM IIOJIE.

Brruncnienue cuil, 1eHCTBYIOIIMX Ha SJEKTPUUECKUN 3apsijl, IBUKY LLUICS B MATHUTHOM I10JIE.
HccnenoBanue sBICHUN 2IEKTPOMarHUTHOM MHAYKIIMH, CAMOUHIYKLIMH.
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Berancnenue sHepruyu MarHUTHOTO TIOJISL.

OOBbsicHEeHNE IIpUHIUTIA JleﬁCTBPIH DJICKTPOABUTATECIIA.

OO0bsicCHEHNE PUHIMIIA ACHCTBHS FeHepaTopa 3JIEKTPHYESCKOTO TOKA U AJIEKTPOH3MEPHTEIIBHBIX
mpudopoB. OOBsICHEHNE IPUHITATIA EHCTBUS Macc-CIIeKTporpada, yCKOPUTENeH 3apsyKeHHBIX
yacTull. OOBsICHEHHE POJIM MArHUTHOTO MOJIst 3EMJIM B XKM3HU PacTeHUH, )KUBOTHBIX, YEJIOBEKA.
[IpuBenenne npruMepoB MPAaKTHYECKOTO TPUMEHEHHUS N3yUCHHBIX SIBJICHHH, 3aKOHOB,
npubOpoB, YCTPONUCTB.

[IpoBeneHne cpaBHUTEIHLHOTO aHAIM3a CBOMCTB 3JIEKTPOCTATHYECKOTO, MArHUTHOTO U
BUXPEBOT'O AJIEKTPUYECKUX TTOJICH.

OObsicHEeHrE Ha TPUMEpPEe MarHUTHBIX SIBICHUH, ToYeMy (DH3HKY MOYKHO pacCMaTpuBaTh KakK
MeTaICLHIUIIHY

4. KOJJEBAHUS U BOJIHBI

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTH MTEPUO/Ia KOJICOaHUH MATEMAaTHYECKOTO MAasATHUKA OT €r0 JTHHBI,
MacChl U aMILTUTY 6l KosteOanuii. McceoBanue 3aBUCUMOCTH TIepro/ia KoyieOaHuil rpy3a Ha
MIPY’KUHE OT €r0 MacChl U JKECTKOCTH MPYKHHBL. Bbuncienne nepuoaa Kojaeoanuit
MAaTEMATHYCCKOTI'0O MasdTHHUKA IO U3BECTHOMY 3HAUYCHHUIO €TI0 JJIUHBI. Brruucnenue nepuoaa
KoJIcOaH il Tpy3a Ha MPYKWHE TI0 W3BECTHBIM 3HAUCHHUSIM €T0 MACChI M JKECTKOCTH TIPYKHUHBI.
BripaboTka HaBBIKOB BOCIIPHHUMATE, AHATN3HPOBATE, TIepepabaTsIBaTh M MPEIbIBIATH
UH(OPMAIIHIO B COOTBETCTBUH C MOCTABICHHBIMU 33[a9aMHu.

[NpuBesieHrE MPUMEPOB aBTOKOJIE0ATEIBHBIX MEXaHHUECKUX cCTeM. [IpoBeieHre
KJaccuUKaIuK KoneOaHui

Vnpyeue onnwi

W3mepenne JUIMHBI 3BYKOBO BOJIHBI IO pe3yJIbTaTaM HaOJroIeHNH nHTep(epeHInN 3BYKOBBIX
BOJIH.

HabGmronenue n o0bsicHeHHeE SIBIICHUI HHTEp(EpeHIIN U TUPPaKIA MEXaHUUECKUX BOJTH.
[IpencraBnenne oOnacTeil MPUMEHEHHS YIbTPAa3ByKa U MEPCHEKTHUBBI €r0 UCTIONb30BAHNS B
Pa3INYHBIX 00JACTAX HAYKH, TEXHUKH, B MEANIIIHE.

WznoxxeHne cyTr SKOJIOTHYECKNX POOJIEM, CBSI3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJIH Ha
OpraHM3M YelI0BEKa

Onexmpomaenum
Hble
Konebanust

HaO:mroenne ocuuiuiorpaMm rapMOHUYECKUX KOJIEOaHU CHIIbI TOKA B IICTIH.

W3mMmepeHne 31eKTpoeMKOCTH KOHAeHcaTopa. M3MepeHre HHAYKTUBHOCTh KaTyIIKH.
HccrnenoBanue SBICHUS dTEKTPUIESCKOTO PE30HAHCA B TTOCIEI0BATEIHHOM LIETIH.
[IpoBenenune aHanoruu MKy (PU3MUCCKIMH BEITUIHMHAMH, XapaKTePU3YIOINMHI
MEXaHUYECKYIO M DIIEKTPOMArHUTHYIO KOJIeOaTeIbHBIC CHCTEMEL.

Pacuer 3HaueHMIA CHITBI TOKA M HAMIPSDKEHISI HA 3JIEMEHTAX IIeTTH IIEPEeMEHHOTO TOKa.
HccnenoBanue npuHImna JieicTsus TpanchopmaTopa. VcenenoBanue NpuHLUIA JAHCTBUS
reHepaTopa rnepeMeHHoro Toka. McnonszoBanue MatepHeTa Juis orcka HHGOPMAIIH O
COBPEMEHHBIX CII0C00ax nepeaadn NIEKTPOIHEPTrHH

DnekmpomacrHum
Hble
80IHYI

Ocyl1ecTBiIeHHE paanoepeadd u paguonpremMa. VccieoBaHie CBOMCTB 3JIEKTPOMArHUTHBIX
BOJTH C ITOMOIIIBI0 MOOMIIBHOTO TeNe(oHa.

Pa3BuTHE IEHHOCTHOTO OTHOIICHHSI K U3y4aeMbIM Ha ypoKax (GU3MKH 00beKTaM U
OCBaWBACMbIM BHJIAM JIeSTeTbHOCTH. OOBSICHEHUE MPHHIUIHATHHOTO PA3THYHs IPHPOIHI
YIPYTUX U AJIEKTPOMArHUTHBIX BOJH. M31105KEeHUE CYTH YKOJIOTHUECKHX MTPOOIIEM, CBSI3aHHBIX C
AJIEKTPOMATHUTHBIME KOJICOAHUSMH U BOJTHAMU.

OOBsICHEHHE POJTH YJICKTPOMATHUTHBIX BOJIH B COBPEMCHHBIX HCCIICI0BaHUIX BceneHHOM

5. OIITUKA

Ipupooa ceema

IIpumeHeHre Ha IPAKTHKE 3aKOHOB OTPAKEHUS M MPEIOMIICHUS CBETa TIPU PEIICHUH 3a1ad.
Onpenenenye CeKTpalibHbIX IPaHUL YyBCTBUTEIBHOCTH YEI0BEYECKOro Ii1a3a.

YMeHne CTpOUTh H300pakeHHUs TIPEIMETOB, TaBacMbIe IMH3aMHU. PacdeT pacCTOSHUS OT JIH3HI
JI0 U300paKCHUS TIPEMETA.

Pacuer ontrdeckol CHIIBI IUH3EL.

H3mepenue pOKyCHOTO pacCTOSIHUS JINH3BL.

VcnbiTanne Mojeneil MUKPOCKOIIa U TeJIecKona

Bonnosvie
ceoticmea ceema

HaOmonenne sBinenust nHTEp(EPEeHINH NEKTPOMArHUTHBIX BOJIH. Habmroienne sBiaeHus
Judpaknuy IEKTPOMarHUTHBIX BOJIH. HaOmroieHne ABiIeHus MOIpU3aiun
JIEKTPOMArHUTHBIX BOJH. V3MepeHne JUIMHBI CBETOBOH BOJIHBI TI0 pe3ysbTaTaM HaOII0JeHUS
sineHust narepdepenmu. Habmonenue siBinenus audpaknun ceeta. HaOmonenue sBieHus
MOJISIPU3ALIUK U IcTiepcui cBeTa. [1oMcK pa3iauymii 1 CX0CTBA MEXIY TU(PPAKIIMOHHBIM U
JUCTIEPCUOHHBIM CIEKTPaMH.

[IpuBeneHne TPUMEPOB MOSIBICHHS B MIPUPOJIC U MCIIOIB30BAHNS B TEXHHUKE SIBICHUN
uHTephepeHuny, AnppaKyy, MoJspU3aLnK U Jucrepcun ceera. [lepeuncienie MeTo10B
TTO3HAHMS, KOTOPBIE MCIIOIb30BaHbl IPU N3YUCHNH YKa3aHHBIX SIBICHUN

6.OCHOBBI CIIeNIMATbHON TEOPHUH OTHOCHUTEIBHOCTH
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OCHOBBI
crenuagbHON
Teopuu
OTHOCHTEIIbHOCTH

OO0OBsICHEHHE 3HAYUMOCTH OTbITa Malikenscona-Mopiu

DopmyaupoBaHUE MOCTYJIATOB

Oo0mwsacHenne 3¢ dexra 3aMeIICHNS BpEMCHH

Pacder sHEpriu MOKOS, IMITYJTECA, YHEPTUN CBOOOTHON YaCTHITHI

BripaboTka HaBBIKOB BOCIIPUHMMATh, aHATU3UPOBATh, IIEPEepadaTHIBATh U MPEABSIBIISATH
MH(POPMALNIO B COOTBETCTBUH C ITOCTaBJICHHBIMH 33 [a4aMHt

7. BJIEMEHTBI KBAHTOBOM ®U3NKU

Keanmosas
onmuka

Habmrogars doroanexkrpuueckuii 3¢ dhext. O0bsIcHATH 3aKkoHbI CTOJICTOBA M JaBJICHHE CBETA Ha
OCHOBE KBaHTOBBIX IIPEICTABICHUH.

Pacuer MakcHManbHOM KHHETHYECKON SHEPTUH AIEKTPOHOB MPH (POTOIIEKTPHIECKOM
a¢dexre.

Omnpenenenne pabOTHI BBIXO/1a MIEKTPOHA 110 TpauKy 3aBUCHMOCTH MAKCUMAIbHON
KMHETUYECKOH SHepruH (JOTOIIEKTPOHOB OT YacTOTHI cBeTa. V3amepeHune paboThl BEIX01a
JJIEKTPOHA.

ITepeuncienne mpuOOPOB yCTAHOBKH, B KOTOPBIX MPUMEHSIETCS 6€3- MHEPIIMOHHOCTh
¢dboroaddekra.

OO0BsACHEHNE KOPITYCKYIISIPHO-BOIIHOBOTO JTyaliii3Ma CBOMCTB (hoTOHOB. OOBICHEHHE POIH
KBAaHTOBOH OITHKH B Pa3BUTHHU COBPEMEHHON (HHM3UKH

Duzuka amoma

HaOmronenne mMHEHYaThIX CIIEKTPOB.

Pacuer 4acTOTBI ¥ JUIMHBI BOJHBI HCITyCKAEMOT'O CBETA IIPH NEPEXO/Ie aTOMa BOAOPOIA U3
OJTHOTO CTALIMOHAPHOTO COCTOSIHUA B ipyroe. OO0bsACHEHNE MPOUCX0KICHHS JTMHEHYaTOro
CIIEKTpa aToMa BOJIOPOJIAa U PA3IUUNUs IMHEHUAThIX CIIEKTPOB PA3INUHBIX ra3oB. MccinenoBanue
JINHEMYATOro CIEKTpA.

Brruncienue JUUIMHBI BOJIHBI J1€ BpOﬁHH YacCTUIlbl C U3BECTHBIM 3HAYCHUEM UMITYJIbCa
HccnenoBanne npuHImna paboTh! JIIOMUHECIEHTHOH JlaMITbl. Habmroienne n oObsicHeHne
MpUHLIMIA JeHCTBU J1azepa. [IpuBeeHre npuMepoB UCIIOIb30BaHMsI Jla3epa B COBPEMEHHON
HayKe U TEXHHKE.

Hcnonp3oBanue MHTepHEeTa /IS TOMCKA MH(POPMAIIMHU O TIEPCIEKTHBAX MPUMEHEHHS Ja3epa

Duzuka
amomHo20 10pa

HabGmonenune tpexoB anbga-dacTuil B kamepe Buibcona. PerucrpupoBanue siaepHbIx
U3IIy4eHUH ¢ oMolLbko cueTuuka ['elirepa.

Pacuer sHEprun CBSA3M aTOMHBIX SIAEP.

Omnpenenenue 3apsiia 1 MacCOBOTO YMCIIa ATOMHOTO sI/Ipa, BO3HUKAIOIIETO B PE3yJIbTaTe
paIvoaKTHBHOTO pacia/a.

Beruncnenue sHeprun, 0cBOOOKAAIOIISHCS TIPH PaJOaKTHBHOM pachae.

OmnpezeneHue NPoyKTOB SIEPHOM peakuuu.

Brruncienue sHeprun, 0cBOOOKAAIOIICHCS TIPH SAEPHBIX peakiusix. [lonnmanue
MPEUMYIIECTB U HEAOCTATKOB HCIIOIB30BAHNS aTOMHOM SHEPTHH U HOHU3UPYIONINX H3ITydeHUH
B IIPOMBIIIIICHHOCTH, MEAULINHE.

W3noxxeHne cyTn 3KOJIIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C OMOJIOTHYECKUM JIeHCTBHEM
PaJMOaKTUBHBIX M3IyICHHUMH.

[IpencraBnenune o xapakrepe YeTHIPEX TUIOB (PyHIAMEHTAIBHBIX B3aUMOJICHCTBHN
3JIEMEHTAPHBIX YaCTHIl B BUE TaOJIUIIBI

[TpoBenenue kinaccuduKanuy 3JIEMEHTAPHBIX YaCTHUI] 110 UX PU3MYECKUM XapaKTEPUCTHKaM
(macce, 3apsity, BPeMEHH KHU3HH, CIIMHY U T.JI.).

ITonumanye EeHHOCTEH HayYHOro IIO3HAHUS MUPa He BOOOLIE JUIsl YeJI0BEYeCTBa B LIETIOM, a
JUISL KayKI0T0 00y4arollerocs JITYHO, LIEHHOCTEH OBIIaJCHUsI METOI0M Hay4HOI'O TO3HAHUS IS
JOCTHKEHHS yCIeXa B JII0OOM BUE PAKTUUECKOH JIESITEbHOCTH

8. OBOJIIOLIN S BCEJIEHHO

Cmpoenue u
paszeumue
Bcenennoii

Habmonenue 3a 3Be3gamu, JIyHoii u muanetamu B Teneckor. HaGmoqeane COMHEYHBIX TSTEH C
TTOMOIIIBIO TEJIECKOIa U COTHEUHOTO dKpaHa.

Hcnonp3oBanue MHTEpHETA 1T TIOMCKA H300pakeHIH KOCMHYECKUX 00BEKTOB M HH(POpMAIIUN
00 mx ocoberHOCTIX OOCYX)/IEHIEe BO3ZMOKHBIX CIICHApHEB dBoJtoIn Beenennoi. He-
mosik30BaHue MHTEepHEeTA [T TOUCKa COBPEMEHHON HH(OpMAIIK O Pa3BUTHU BceleHHOI.
OreHka HHPOPMALIUH C TIO3HUIIUU €€ CBOUCTB: IOCTOBEPHOCTH, 0OBEKTUBHOCTH, MTOTHOTHI,
aKTyaﬂbHOCTI/I HT. O.

Deonioyus 36e30.
Tunomesa
NPOUCXOAHCOEHUS
Conneynoti
cucmemvl

Brrunciienue sHeprun, 0CBOOOKTAOIICHCS TIPU TEPMOSICPHBIX PEAKIIUSX.
DopmynrpoBKa IpoOIeM TepMOSICPHON YPHEPTETHKH.

OObsicHEeHNE BIHMSHUS COTHEYHON aKTUBHOCTU Ha 3emito. [loHnMaHue poian KOCMHUYECKHX
HCCIIEJOBAaHUH, NX HAYYHOTO ¥ 3KOHOMHYECKOTO 3HAUCHUSI.

OOcCyXIeHnEe COBPEMEHHBIX THIIOTE3 O MPOUCX0KIeHUN COTHEYHOM CHCTEMBI
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3. VCJIOBUS PEAJIM3AIIMN YUYEBHOM U CITATLINHBI

3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAILHO-TEXHUYECKOMY 00ecreYeHHI0
Peanuzanus yuyeOHOW MUCHMILIMHBI TpeOyeT Halu4us ydeOHOro KaOuHeTa W J1abopaTopuu
bu3uKH.
O6opynoBanue yu4eOHOT0 KaOMHETa:
- MOCAJI0YHbBIE MECTA M0 KOJIMYECTBY O0YYArOIIUXCS;
- pabouee MecTo MpenogaBaTes;
- JIOCKa;
- wkad/crennax a1 XpaHeHus: y4eOHO—HATJIsJHOIO MaTepuara;
- IJIAKATBhI:

duszuveckue MoCTOSHHBIC

Me:xnyHaponHas cuctema eaqunul usmepenus (CH)

Ilepuonnueckas cuctema xXumuueckux 3neMeHToB Jl.11.Menneneesa;
- 00ecreueHHOCTh KaOMHETa HJIEKTPUIECKUM PACIIPEACIUTENbHBIM IIUTOM U OCHAIIICHHE
YUYEHUYECKUX CTOJIOB PO3ETKAMH IIEPEMEHHOTr0 ToKa 42 B.
TexHuueckue cpeacTsa 00y4eHUs:
- KOMIIBIOTEp C JIMLEH3UMOHHBIM IPOrpaMMHBIM OO€CIeYeHHEeM, MYJIbTUMEAUMHBIN MPOEKTOP
Optoma DS316L DLP SVGA 800*600 2700 ANSI 4000.1.1.1, aBromatu3upoBaHHOE padbodee
MecTto ¢ moakiaroueHueM kK cetu HMHtepHer: kommbiorep Celeron J40051-C 2.7 Dual Core/
PRIME J40051-C 3Byk Buneo LAN1Gb USB3.0/ DIMM DDR4 4GB/ 500GB / mATX 450Bt
USB3.0 Audio), axpan npoekironnbiii SlimScreen 138%180 HacTeHHBIN pyJTOHHBIH 4:3.
O6opynoBanne 1a60paTOpUN:

I'eneparop JII'-209, KOMIUIEKT IUTAKAaTOB, PEOCTAT MOJIBYHKOBBIN, ocuuiuiorpad, mpudop mms
oIpezeseHus JUIMHbI CBETOBOW BOJHBI, cekyHaoMep DJICC/I, Mmonens aBurarenst BHyTpEHHETO
Cropanus, s3JeKTpoMeTp bpayHa, ammepMerp NOCTOSHHOTO TOKa, LIEHTPOOEKHas J10pora,
KOH/ICHCATOp MEPEMEHHON €MKOCTH, KaTalor-CIIPaBOYHUK, MOJIEIb MOJIEKYJIIPHOTO CTPOEHUS
MarHura, 3JIEKTPOCKOI, PEOCTaT PbIYaKHBIH, MUKPOMETpP, CIEKTPOCKON 2-X TPYOHBIH, BEChI
y4eOHbIe, METPOHOM, HAOOP TPY30B, AIEKTPOMOTOP HIKOJIBHBIM, SMUAMACKOI, TPHOOp IS
oOTekaHus Te, mpubop AJs AEMOHCTPAlUK OOTEKaHuUs Tell, IPUOOp HOYHOTO BUJICHUSI.
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3.2

YyeOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecriedeHue TUCIUIIIMHBI

a) OCHOBHAs JIUTEpaTypa:

No Uctounuk
11/T1
1 | AmutpueBa B. ®. ®usuka mis npodeccuit u criennaibHOCTEH TEXHUIECKOTo MPoQuis
[Tekct] : y4el. st cTyA. yUpekaeHui cpea. mpod. oopasoBanms. — 5-¢ 3., crep. / B.
®. JImutpueBa. — Mocksa : U1 "Akagemus", 2018. — 448 c. ISBN 978-5-4468-6570-3
2 | Topnag, B. B. ®u3uka : yaeObHoe mocobue i CpegHero mpodeCCHOHATBHOTO

oOpazoBanus / B. B. 'opnau. — 2-e uzn., ucnp. u gon. — Mocksa : 3natenscTBo
IOpaiit, 2019. — 215 ¢. — (Ilpodeccuonanproe odpazopanne). — ISBN 978-5-534-
09366-7. — Texkct : anekrponHsblit // DbC FOpaiit [caiiT]. — URL: https://biblio-
online.ru/bcode/438590 (mata obpamenus: 17.05.2019).

0) JOMOJIHUTENbHAS TUTEpaTypa:

Ne
o/

Hctounnk

1

Bacunbes, A. A. ®usnka : yaeOHOE TOCOOHE ISt CPEAHETO MPO(HECCHOHATHEHOTO
oOpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. 1. XpaMoB. — 2-e U311, UCHP. U JOI.
— Mockga : U3parensctBo FOpaiit, 2019. — 211 ¢. — (Ilpodeccronansuoe
obpazoBanue). — ISBN 978-5-534-05702-7. — Texkct : anekrponHslit // 9bC KOpait
[caiiT]. — URL: https://biblio-online.ru/bcode/438066 (nmata obpamenus: 17.05.2019).

KpaBuenko, H. FO. ®u3uka : yueOHHUK ¥ IPAKTUKYM JJIsl CPETHETO MPOPECCHOHATBHOTO
obpazoBanus / H. 0. KpaBuenko. — Mocksa : M3natensctBo FOpaiit, 2019. — 300 c. —
(ITIpodeccronansuoe odpazoBanue). — ISBN 978-5-534-01418-1. — Texkcr :
anextponnbii // DbC FOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/434391(nara oopamenus: 18.05.2019).

Aiizention, A. E. ®u3uka : yueOHUK U TPAKTUKYM JJIs1 CPEIHET0 POEeCCHOHATBHOTO
obpazoBanus / A. E. Aiizennon. — Mocksa : U3natensctBo FOpaiit, 2019. — 335 ¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-00795-4. — Texker :
anekrpornblit // OBC FOpaiir [caiit]. — URL:
https://www.biblio-online.ru/bcode/436537(nara obpamenus: 18.05.2019).

4

B)IEPUOANYECKUE U3TAHUS

No

o/

Hctoununk

1

BECTHHK BOPOHEXCKOI'O 'OCYJAPCTBEHHOI'O YHUBEPCUTETA. CEPUA :
OU3UKA. MATEMATUKA : HayuHbIi )XypHai / yapenuTelns : BopoHexckuit
rocy/apcTBEHHBIN yHUBepcuTeT. — Boponex : 2000 — .— Ywucno BoimyckoB B roa: 4. ISSN
nevatHoi Bepcuu: 1609-0705. https://elibrary.ru — Tekcr : anexrponnsiii 2018 Nel-4; 2019 Nel-4
(mara oopamenus: 01.06.2019).

EcTecTBeHHBIC M TEXHHUYECKHE HAyKU:HAYY. KypHal /T pen. A.Sl.XaBkuH. — Mocksa : 000
"UsnarenscTBO "CroytHuk+", 2002— .— Brixoaut 12 pa3 B roa. ISBN neuarnoit Bepcun 1684 —
2626. — Texct : HenocpencTBeHHbI 2018 Nel-12; 2019 Nel-12

r) uH(

OpMAIIMOHHBIE YJIEKTPOHHO-00pa30BaTENIbHbBIE PECYPCHI:

Ne
o/

HUctounuk

OnekTpoHHas oubanoreuyHas cuctema «budmmoTex. M3gaTennctBo K Y »
https://mgri-rggru.bibliotech.ru

DnekTpoHHO-0nbIMoTeuHas cucreMa «M3aarenscTBo Jlanby/ kot MHxeHepHO-
texunyeckue Hayku (Trom['Y) www.e.lanbook.com

DnekTpoHHO-0nbnuoTeuHas cucrema «elibrary» / IlpaBoobmagatens: O0mecTBo ¢
orpaHnyeHHoN 0TBeTcTBEHHOCTHIO «PYHOb» (RU)

B W] Mo

OnexTpoHHo-01OMMoTeyHas cuctema «9bC FOPAUT» / www.biblio-online.ru
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4. KOHTPO.JIb Y OIIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM

T CIUTIIAHBI

KoHTpone © OIEHKa pe3yibTaTOB OCBOCHUS Y4YEOHOU JHUCIUTUTMHBI

OCYHICCTBJIACTCA

npernojaBaTesieM B IMpollecce MPOBEACHUSA MPAKTUYECKUX 3aHATUN W J1abOpaTOpHBIX pador,
TECTHUPOBAHUS, a TAaKXKE BBHITIOJHEHHSI OOYYAIONTUMUCS WHAMBUIYAIBHBIX 3a/JIaHUN, MPOEKTOB,

HUCCIIEIOBAHUHN.

Pe3yabTaTrhl 00y4yeHus

@opMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTATOB 00y4eHMsI

. JUYHOCHIHbLE:
- YYBCTBO F'OPJOCTH U YBaXKEHUS K HCTOPUHU
Y JIOCTIDKEHUSIM OTEUECTBEHHON (PH3NYEeCKON
HayKH; (pU3MUECKU TPAaMOTHOE IIOBEICHHE B
po(heCCUOHANBHOM IEATEILHOCTU U OBITY MPU
oOparieHun ¢ mpudopaMu U yCTpoicTBaMU;

- TOTOBHOCThH K TPOJIOJIKCHHUIO 00pa30BaHHUs
Y TIOBBIIIIEHUS KBATH(DHUKAITIN B N30paHHOM
npodecCHoHaTBHOM MeATEIFHOCTH U O0BEKTUBHOE
OCO3HaHUE POJIU (PU3NICCKUX KOMITCTEHITHH B
3TOM;

- YMEHHE UCTIO30BATh JOCTIKEHUS
COBpPEMEHHOH (PHU3HYECKOIl HAYKH U (PU3HIESCKIX
TEXHOJIOTMH JJIs TIOBBIIICHUSI COOCTBEHHOTO
WHTEIUICKTYaIbHOTO PAa3BUTHS B BEIOPAHHOM
npodeCcCHOHANBLHON I TETbHOCTH;

- YMEHHE CAaMOCTOSATEIBHO JI0OBIBATh HOBBIC
IUIs ceOst pu3mIecKue 3HaAHUS, UCTIONMB3YS T
3TOT0 AOCTYITHBIC HCTOYHUKH UH(OPMAIIUH;

- YMEHHE BbICTPaMBaTh KOHCTPYKTHBHbBIC
B3aMMOOTHOIIECHHUS B KOMaH/I€ M0 PEIICHUIO
00IIIMX 3a7a4;

YMEHUE  YyNOpaBlsATh CBOEH  MO3HABATEIbHOM
JICSITEIIbHOCTHIO, MPOBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUICKTYAJIbHOTO Pa3BUTHS;

OK3aMeH.

Tectuposanue.

DKcTepTHAS OIEHKA JOKJIAJA0B U 3aIIUTHI
pedepatoB.

YCTHBIN U MUCEMEHHBIH ompoc.

DKCIepTHAS OIIEHKA BHITIOTHEHUS
CaMOCTOATEIHHOM paboTHI.

BrinonHenue u 3amuTa J1adopaTopHbIX padoT.
DKcrepTHasi OleHKa BBHITIONHEHUS MPAKTHYECKOH
paboThL.

. Memanpeomemmwle:

- HCIIOJIb30BaHUE PA3IMIHBIX BHJIOB
MO3HABATENILHOMN NEATETHbHOCTH TSl PEIICHHUS
(bu3HYECKUX 3a/1a4, MPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HaHUS (HAOIIOCHSI, OTTUCAHHSI,
WU3MEPCHUS, SKCIICPUMEHTA) IS U3YICHUS
Pa3IMYHBIX CTOPOH OKPY Ko
JIEHCTBUTEIIHFHOCTH,

. HCIOJIb30BaHUE OCHOBHBIX
WHTEIICKTYAJTbHBIX OIEePAIlHii: TOCTAHOBKH
3agaun, HOPMyYIMPOBAHMS TUTIOTE3, AHAIH3A U
CHHTE3a, CpaBHEHMsI, 0000IIEeHNs, CUCTE-
MaTHU3aIUH, BBISBICHUS IPUIMHHO-
CJICJICTBEHHBIX CBSI3CH, ITOMCKA aHAJIOTOB,
(dbopMyIIUpPOBaHUS BHIBOJOB IS U3YYCHUS
Pa3IUYHBIX CTOPOH (PU3HUIECKUX OOBEKTOB,
SIBIIGHUH U MPOIIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B
npodeccuoHaabHOM chepe;

. YMEHHE TeHepUPOBATh UICH H

DK3aMeH.

Tectuposanue.

DKCHepTHas OIIEHKA JOKJIAI0B U 3aIUThHI
pedepaToB.

YCTHBIN U MUCHbMEHHBIN 0MpOC.

DKCHepTHas OI[EHKA BBHIOTHEHUS
CaMOCTOSATEIHHON PaOOTHI.

BrimotHeHne 1 3anuTa 1abopaTOpHEIX paboT.
OKcTepTHas OLIEHKA BHITIOTHEHUS IPAKTUYECKON
paboTHI.
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OTIPEICIISATh CPEJCTBA, HEOOXOAUMBIE JIJIST X
peanu3arum;

. YMEHHE UCIOJIb30BATh PA3INYHbIC
WCTOYHUKH IS TIOTYYCHUST PU3NUECKON WH-
dbopMaruu, oreHNBaTh €€ JOCTOBEPHOCTH;

. yYMEHHUE aHaIM3UPOBATh U
MIPEJICTaBIISITh MHPOPMAIIMIO B PA3TUIHBIX
BUIAX;

. yYMEHHE ITyOITUIHO TPEICTABIIATh
pe3yIbTaThl COOCTBEHHOTO UCCIICIOBAHMS,
BECTH JUCKYCCHUH, IOCTYITHO U TAPMOHHYHO
couerasi coJiepanne U GopMBI IpeICTaB-
nsieMoi “H(OPMAIINK;

. npeomemmuswle:

. c(OPMUPOBAHHOCTH MPEACTABICHUH O
poJH U MecTe (PU3UKU B COBPEMEHHOM Ha-
YYHOW KapTHHE MHpa; TOHUMaHUe
(bU3NYECKOi CYIIHOCTH HAOIIOJAEMBIX BO
Bcenennoii siBjeHui, poau pU3MKH B
(bopMHpPOBaHUU KPyro3opa u
(YHKIMOHATIBHON TPaMOTHOCTH YeJIOBEKa ISt
pelIeHHs MPAKTUYESCKHUX 3a/1a4;

. BJIaJICHHE OCHOBOIIOJIATAIOLIMU
(U3NIECKUMU TIOHATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU M TEOPHSIMU;
YBEPEHHOE HCITOJIb30BaHHEe (PU3NIECKOM
TEPMUHOJIOTHH U CUMBOJIUKH;

’ BJIaJICHHE OCHOBHBIMH METOJIAMHU
HAYYHOTO TO3HAHHSI, UCTIONb3YEMBbIMU B
¢bu3uKe: HaOII0ICHUEM, OTTCAaHUEM,
U3MEpEHUEM, IKCIIEPUMEHTOM;

’ yYMEHUs 00padaThiBaTh Pe3yIbTaThl
U3MepeHuii, 00HapyKUBaTh 3aBUCUMOCTh
MEXTy (PU3NIECKUMHU BEIINIHMHAMM,
OOBSICHATH TIOTYYECHHBIC PE3YJIbTATHI U JIEJIaTh
BBIBOJIbI;

. c(OPMHPOBAHHOCTH YMEHHSI peIIaTh
busndeckue 3a1aum;

. c(OPMUPOBAHHOCTH YMEHHUS
NPUMEHSTD MTOJyYCHHBIC 3HAHUS JUISI
OOBSICHEHUS YCIIOBUI MPOTEKAHHS
(bu3nYecKuX SBICHHUIA B IPUPOJIE,
npodeccuoHaIbHOM cepe U A NPUHITUS
NPaKTUYECKUX PEIICHUH B MOBCETHEBHOM
KU3HH,

c(OPMHPOBAHHOCTh COOCTBEHHOM MO3MIIUHU TI0
OTHOIICHMIO K (pr3nyeckoit mHpopmanum,
MOJY4aeMOU M3 Pa3HbIX HCTOYHUKOB.

OK3aMeH.

TectupoBanue.

DKcrepTHast OIIeHKa JTOKJIAJI0B U 3allIAThI
pedeparos.

YcTHBIN U TUCBbMEHHBIN ONPOC.

OKclepTHas OLIEHKA BHITIOTHEHUS
CaMOCTOSATCIBLHON paOOTHI.

BrimmotHeHMe 1 3amuTa 1abopaTOPHEIX padoT.
OKCIepTHAs OIICHKA BBITIOHEHUS IPAKTUYCCKON
paboTHL
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Paspaﬁomnx:

Crapoockonbckuit (umman
denepansHOTO
rOCyJapCTBEHHOTO
Or0IKETHOTO
00pa30BaTeaLHOrO
yupexaenus BO
«Poccuiickmii
rOCYXapCTBEHHBIN
T€0JIOrOPa3BENOYHBIN
yHuBepcuteT uM. Cepro
OpxoHuKHI3EY

IIpenonaparens ﬁ E.H.Tlemxos

(mecto paboTsr)

IKCHepThi:

Crapoockonbcxuii (rmmain
- denepanbHOro
rOCyJapCTBEHHOTO

O101KETHOTO
00pa30BaTEILHOTO
yupexnenus BO
«Poccuitckuii
rOCyIapCTBEHHBIN
reoJIOropa3BeI0IHbIN
yHusepcuteT uM. Cepro
OpxoHuKHI3E)

(3aHMMaeMas ZOJDKHOCTS) (mHumans, GaMums)

Kanaunar ¢usmxo-
MaTEMaTHIECKHUX HAYK, /
/
JOLEHT /ﬁ - A.B. KpuoueHko

(mecTo paboThi)

CTU HUTY «MUCuC»

(3aHMMaeMast IOJDKHOCTS ) / 7 (wrmmans1, Gampmms)

Houent kadenps! pusuxu,
KanauaaT TeXHU9IECKUX HayK 0.C Kpagrosa

(mecTo paboTsi)

(3aHMMaeMast TOJKHOCTB) Joemvmans:, bavums)
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JIKCHepTHOE 3aAKTI0YEeHHAE
Ha pabovyIo MporpaMMy y4eOHOM TUCIIUTLINHBI
«D3uKa»
IO CIIELHATBHOCTH:

23.02.03 Texnuueckoe OOCTYy)KMBAHWE M PEMOHT aBTOMOOWIBHOIO TPaHCIIOPTA
Pazpabotunk paboueit mporpammsl: [lemkoB Eprenmit HukonmaeBwd, mnpemnomaBaTelb
176371974 «CTapoocKOIbCKOro ¢wmana Poccuiickoro rOCYIapCTBEHHOTO
reooropassefoyHoro ynusepeurera uMeHu Cepro Opmxonuxuaze» (COO MI'PH).

Paboyast mporpamMma 4eTKO CTPYKTYpPHpOBaHa W COCTOMT H3. macropra pabouei
IporpaMMbl y4e€OHOM IUCLMIUIMHBL, CTPYKTYPhl M COJAEpXaHUsS y4eOHOM IUCIMILUIMHBI,
YCIIOBHMH peanus3aly y4eOHO! AUCHUIUTUHBL;, KOHTPOJS M OLIEHKH PE3YJIbTaTOB OCBOCHUS
y4eOHON AUCIMITIMHEI. :

Pa6ouvas nmporpamma cocrasiieHa B coorBeTcTBrd ¢ TpeGoanmsamu ®I'OC CIIO mo
YKa3aHHOH CIEHMAILHOCTU U COACPKUT BAKHBIC TEMATUUYECKHE pa3fensl. «MexaHukay,
«OCHOBBI  MONEKYJISIpHOH (U3UKA W  TEPMOAMHAMMKEY», «OJIEKTPOIMHAMUKAY,
«Konebanus u BonHbD), «OnTHka», «OCHOBB CHENHATBHON TEOPHH OTHOCHTEILHOCTHY,
«DIEeMEHTHI KBAHTOBOU (hHM3HMKIY, «DBOIOIHS BeelieHHOM .

Heo0xomuMo 0TMETUTH COOTBETCTBHE YPOBHEH OCBOCHUS yIeOHOTO MaTepHaja ero
CONCPKAHMI0 W 3HAYMMOCTH Ui (POPMUpPOBAHUS YKa3aHHBIX B CTaHAapTax OOIIMX
komnereHumid (OK), a Taioke cOOTBETCTBHE (POPM M METONOB KOHTPOJS M OLECHKH
pe3yspTaraM oOy4eHHs, B T.9. JAHHBIM KOMIIETECHIIHSM.

@opMBI W METOABl KOHTPOJII M OLIEHKH pPe3yJIbTaroB OOyYeHHS OTOOPaHbI
ONTUMAJIBHO C YYETOM CHEIM(PUKI OCBOCHHBIX 00X KOMITIETEHIIHIA.

[lepeuenp y4eOHbIX W3JAHUH COJNEPKUT HOCTATOYHOE KOJMYECTBO YICOHBIX
w3gannii U1 MHTEepHET-pEeCypCOB, AKTyaldbHbIX I (POPMHPOBAHUSA COOTBETCTBYIOLIMX
00X KOMITETEHIIMH, YKa3aHHBIX B CTAHAApTaX.

Jlannas paGouas mporpaMmma MOXeT ObITh PEKOMEH/IOBaHA JUTs IPUMEHEHHS B y4eOHOM
nporecce 1o cremmanbHocT: 23.02.03 Texuudaeckoe 00CIyKUBaHUE U PEMOHT
aBTOMOOWJIBHOTO TPAHCTIOPTA.

OKcneprT:
Kpasuosa Onsra CtanuciasopHa
(®.H.0)

CTHU HUTY MUCuC
(mecTo paboTsr)

KAHIUIAT TEXHUYECKUX HAVK,
JouEHT Kadeapsl GU3NKUA U XUMUAKA

(3aHHMaeMas JO/DKHOCTE, YIEHAS CTEICHb, 3BAHNE)

Afnonnuce)

CTU HUTY "MUCuC"
Moanuck 3aBepsio
HauankHuK oTaena Kaapos

. o0

— ————————

ak

N 49 -




	СОДЕРЖАНИЕ
	1. ПАСПОРТ РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2. СТРУКТУРА и содержание УЧЕБНОЙ ДИСЦИПЛИНЫ
	3. условия реализации учебной дисциплины
	4. Контроль и оценка результатов Освоения учебной дисциплины
	2.2. Примерный тематический план и содержание учебной дисциплины ФИЗИКА
	3. условия реализации УЧЕБНОЙ дисциплины
	Генератор ЛГ-209, комплект плакатов, реостат ползунковый, осциллограф, прибор для определения длины световой волны, секундомер ЭЛССД, модель двигателя внутреннего сгорания, электрометр Брауна, амперметр постоянного тока, центробежная дорога, конденсатор переменной емкости, каталог-справочник, модель молекулярного строения магнита, электроскоп, реостат рычажный, микрометр, спектроскоп 2-х трубный, весы учебные, метроном, набор грузов, электромотор школьный, эпидиаскоп, прибор для обтекания тел, прибор для демонстрации обтекания тел, прибор ночного видения.
	3.2. Учебно-методическое и информационное обеспечение дисциплины
	Контроль и оценка результатов освоения учебной дисциплины осуществляется преподавателем в процессе проведения практических занятий и лабораторных работ, тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований.

