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1. HACIIOPT NIPOT'PAMMBbI YYEBHOI'O ITPEJIMETA
OVYIL. 11 «<PU3UKA»

1.1. ObsacTh NPUMEHEHHUS POTPAMMBI

[Iporpamma yueOGHOTO TpeameTa 00meoOpa3oBaTeNbHOTO IMKIA «DU3MKa» SBISETCS
9acThI0 TPOrpaMMbl TIOJrOTOBKM  CHEIHAIMCTOB cpenHero 3BeHa (masee - IIIICC3) B
cootBercTBUU ¢ PI'OC mno cnemmansHocTH CIIO 13.02.09 MoHTax M 3KcIUTyaTalus JIMHUN
AIIEKTPONEpeaayy, BXOMAIIEH B COCTaB YKPYNHEHHOW Tpynmbl Hpodeccui, CrenuaabHOCTEH
13.00.00. DnexTpo- 1 TEeMI0IHEPTeTHKA.

Pabouas mporpamma yde6HOTO mpenmera «@Pu3mka» pa3padoTaHa B COOTBETCTBHH C
®I'OC cpennero oodiero oopasoBanusi, yreepkaeHHbIM [Ipukazom MunoOpuayku Poccun ot 17
mast 2012 r. Ne 413 (¢ M3MEHEHUSMH U IOTIOJTHEHHUSIMH )

¢ yuemom IlpumepHONi  OCHOBHOUW 00Opaz0BATEIHLHON MPOTpaMMBI CPETHEro OOIIEero
o0pasoBaHusi, 0J00pEHHOM pelnieHrneM (peneparbHOro yaeOHO-MeTOAMUYEeCKOro 0OBEMHEHUS 110
obmeMy oOpa3zoBanuio (mpoTokoJ oT 28 utoHs 2016 1. Ne 2/16-3)

¢ yuemom Paboueit mnporpammel Bocnutanus [ BIIOY CO «AIIK» mo cnenuanbHOCTH
CIIO 13.02.09 MoHTax W 3KcIUTyaTanus JIMHUN 3JIeKTporiepeaun, pa3padOTaHHOW € y4eTOM
MIPEEMCTBEHHOCTH  1enei u  3amad  [IpuMepHodl  mporpaMMbl — BOCHMTAHUS — JUIS
oOmieo0pa3oBaTenbHbBIX OpraHuzanuii, oxo0peHHoN pemeHueM denepanbHOro y4eOHO-
METOIMYECKOTO 00BeIuHEHNS 10 001eMy oOpa3oBanuto (yTB. [IpoTokonom 3acenanus YMO 1o
obmemy obpazoBannto Munmnpocsemenus Poccun Ne 2/20 ot 02.06.2020 1.)

1.2. MecTO AMCHMIUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHELHAJINCTOB CpPeIHero
3BeHAa:  ydeOHass  JUCHUIUIMHA  «(PU3HKa» SBIIICTCSI ~ YYCOHBIM  MPEIMETOM
001e00pa3oBaTeIbPHOTO  [HMKJIAa B COOTBETCTBHM C  TEXHOJOTUYECKMM  mpoduiieMm
npohecCHOHATBHOTO 00pa30BaHMUs.

1.3 Pe3yabTarhbl 0CBOCHUS Y4€OHOr0 MpeaMera

Copepxanue nporpammbl Ousmka HaMpaBIeHO Ha JOCTHXKEHUE CIENYIOIUX yeaeil:
— OCBOEHHME 3HaHUH O (QyHIAMEHTANbHBIX (U3MYECKUX 3aKOHAX W NPUHIIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHOU (pu3myeckoil KapTHUHBI MUpaA; HAuOOJee BAKHBIX OTKPHITUSX B 00JIaCTH
(bu3MKYM, OKa3aBIIUX OIpENeNsiollee BIUSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHUH; METOJaX
HAyYHOTO TO3HAHUS TPUPOJIBI;
— OBJIaJICHHE YMEHUSIMH MPOBOJUTH HAOIIOACHMUSI, INIAHUPOBATh U BBIMOIHITH 3KCIIEPUMEHTHI,
BBIJIBUTaTh THIOTE3bl MU CTPOUTH MOJENH, MPUMEHATH IOJIyYEHHBbIE 3HAHUS MO (U3HKE AT
0OBsICHEHUSI Pa3HOOOpa3HBIX (PUIUYECKUX SBICHUH M CBOWCTB BEIIECTB;, MPAKTUYECKH
UCIO0JIb30BaTh  (U3WYECKHE 3HAHUS, OIICHWBAaTh JIOCTOBEPHOCTb ECTECTBEHHO-HAYYHOU
nHpopMaIuu;
— pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpouecce MNpUOOpeTeHUs 3HAHUKW M YMEHUHl 1O (QHU3UKE C UCHOJIb30BAHUEM PA3IUYHBIX
HCTOYHUKOB MHGOPMAIIUU U COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTU;
-- BOCIUTaHUE yOEXKJIEHHOCTH B BO3MOKHOCTH TMO3HAHUS 3aKOHOB MPHUPOJBI, UCIOJIB30BaHUS
JNOCTHKEHHH (U3MKu Ha Onaro pa3BUTHS YeNOBEYECKOW IMBUIM3AINU;, HEOOXO0IUMOCTH
COTPYIHMYECTBA B IMPOIECCE COBMECTHOTO BBIMOJHEHUS 33]a4, YBaKUTEIbHOTO OTHOIICHHS K
MHEHHUIO ONIMOHEHTAa TMpHU OOCYXIEHUU TPOOJIIeM eCTECTBEHHO-HAYYHOTO COJEp)KaHMUS,
TOTOBHOCTU K MOPaJbHO-3THYECKOU OLIEHKE HMCIIOJIb30BAHMS HAYYHBIX JOCTH)KEHUI, UyBCTBA
OTBETCTBEHHOCTH 32 3aIlIUTY OKPYKAIOUIEH Cpeibl;
— WCIMOJB30BaHHE MPUOOPETCHHBIX 3HAHMNA W YMEHHM JUIS PEHICHHS MPAKTUYECKUX 3a/1ad
MOBCETHEBHON KU3HU, OOecreueHuss Oe30MacHOCTH COOCTBEHHOW >KH3HH, PaIlMOHAIBHOTO
MPUPOJIOTIOJIL30BAHUS U OXPAHbI OKPYXKAIOLIEH Cpeibl U BO3MOXKHOCTh TPUMEHEHUS 3HAHUI TIpU
pElIeHnH 33724, BOZHUKAIONINX B MOCIENyomel mpohecCHOHaTbHOU NesITeNbHOCTH.



OcBoenue conepxanusg y4eOHOUW AUCHUIUTMHBI «DPu3nKa» 00ecreunBacT JOCTHKEHHUE
CTYAEHTAMMU CIEAYIOIIHUX PE3YIbTaTOB

1.3.1 JIn4yHOCTHBIE Pe3yJIbTATHI

— YyBCTBO TOPJIOCTH U YBAXKEHUS K HUCTOPUU U JIOCTHIKEHUSM OTEUYECTBEHHOM
¢busznueckoil Haykw; (U3HUYECKU TPAMOTHOE TOBEJECHUE B MPOPECCHOHATBHON JEATEIHEHOCTH U
OBITY IpU OOpaIIeHUH ¢ TPUOOPaMHU U YCTPOUCTBAMH;

— FOTOBHOCTH K IIPOJIODKCHHUIO 00pa30BaHUs U MOBBIMICHUS KBATM(UKAIIMK B H30paHHOU
npohecCHOHATFHON ESTEFHOCTH U 00OBEKTUBHOE OCO3HAHME POJIM (PU3MUYECKUX KOMITETCHIIUI
B 3TOM;

— YMEHHUE UCIOJIL30BaTh JOCTUKEHHUS COBPEMEHHOW (PM3NICCKOW HAYKH U (DPU3UUECKHUX
TEXHOJIOTUH JUISl TOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO PAa3BUTHS B BBEIOpAHHOM
npohecCHOHANTBHOM JIeATETbHOCTH;

— YMEHHE CaMOCTOSITEJIbHO J100bIBaTh HOBBIE i ce0sl (hr3HuecKrue 3HAHUS, UCIIOJIb3YS
JUTSl 3TOTO JTIOCTYITHBIE UCTOUYHUKHU MH(HOPMAITUH;

— yYMEHHUE BBICTPAWBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIICHHUS B KOMAaHJE MO PEIICHHUIO
00IMX 3a7a4;

— YMEHHE YIpaBJIsSITh CBOEH MO3HABATEIbHOU JIEATEIbHOCTHIO, MPOBOJUTH CAMOOILICHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHS;

1.3.2 JInyHOCTHBIE pe3yJIbTATHI Peaju3aluu NPOrpaMMbl BOCITUTAHUS

JIP 1 Oco3Hatomuii ce0st rpakIaHMHOM M 3aIllIATHUKOM BEJTUKOMW CTPaHBbI;

JIP 4 IlposBigromuii U IEMOHCTPUPYIOIINN YBa)KCHUE K JIIOAAM TPYd, OCO3HAOIIMI
IIEHHOCTh COOCTBEHHOTO Tpyaa. CtpeMsmuiicst K GOpMUPOBAHUIO B CETEBOM CpeJie TUIYHOCTHO U
podeccruoHaIbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO ClIETa);

JIP 5 JIeMOHCTpUPYIOIHA TPUBEPKEHHOCTh K POJHOU KYJIbTYpPE, HICTOPUUECKON IMaMsITH
Ha OCHOBe J1I00BH K PomuHe, ponHOMy Hapoay, Majiol poJuHE, MPUHATHIO TPaTUIIMOHHBIX
LIEHHOCTEH MHOTOHAMOHAJILHOTO Hapoaa Poccuu;

JIP 6 ITposiBrsitonuid yBa>KeHHUE K JIFOASM CTapUIEro MOKOJEHUSI U TOTOBHOCTD K YHaCTHIO
B COLMAJIBHOM MOJAEPIKKE U BOJIOHTEPCKUX JIBHIKECHUSX;

JIP 7 Oco3Haronmid OPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAIOLIHUM
COOCTBEHHYIO U UYXKYI YHUKAIbHOCTh B pa3IMYHBIX CUTYallUiX, BO BceX (opmMax M BHJIAX
NEeSATENbHOCTH,

JIP 10 3aboTsamuiics O 3alIdTe OKpYKAromed cpeapl, COOCTBEHHOM U UYKOU
0€301acHOCTH, B TOM YHCJIEe [IUPPOBOI

1.3.3 MeranpeaMeTHbIe pPe3yJbTaThl

— HCIIOJIb30BAHUE pA3JIMYHBIX BUJOB ITO3HABATEJIBHOM NEATEIBHOCTU [UISl PEIICHUS
¢busznueckux 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUS (HAONIOAEHHUSA, OIMUCAHUS,
U3MEpeHHusl,  OKCIIepUMEHTa)  JUId  MU3YYEHHUs  PA3JIUYHBIX  CTOPOH  OKpYXKalomleu
JNENCTBUTEIBHOCTH;

— HCHOJIb30BaHUE OCHOBHBIX WHTEJUIEKTYaJbHbIX OIEpaluii: IOCTAaHOBKHM 3aJayH,
dbopMynupoBaHUs THUNOTE3, aHAlM3a W CHHTE3a, CpaBHEHHs, 0000IIeHUs, cHCTeMaTH3alluy,
BBISIBJICHHS] TPUYMHHO-CIICJICTBEHHBIX CBS3€H, MOMCKA aHAIOroB, (OPMYTUPOBAHMS BHIBOJOB
JUI U3y4eHHs PA3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SIBJICHUN U MPOLIECCOB, C KOTOPHIMU
BO3HHMKAeT HEOOXOUMOCTh CTAIKMBAThCS B MPOdeCcCUOHANTBHOM cdepe;

— YyMEHHE TEeHEpUpOBaTh HIEH M ONPENENATh CPEICTBA, HEOOXOTUMBIE [UIS UX
peanu3ainu;

— YyMEHHE WUCHOJb30BaTh pa3NUYHbIE WCTOUYHUKU I TONydeHus (pusmdeckon
nH(OpPMaIIH, OLIEHUBATH €€ I0CTOBEPHOCTH;

— YMEHHE aHaJIN3UPOBATh U MPECTABIATH HH(MOPMAIUIO B PA3IMYHBIX BUAAX;

— yYMeHHE MyONUYHO MPEACTaBIATh Pe3ylbTaThl COOCTBEHHOTO HCCIEIOBAHUS, BECTH
JUCKYCCUU, JOCTYITHO W TapMOHUYHO coOdYeTas coJepKaHue U (OpPMBI MPEICTABIIEMON
uHpOpMaINH;



1.3.4 IlpeameTHBbIE pe3y/IbTATHI

— c(hopMHUPOBAaHHOCTH MPEACTABICHUI O POJIH U MecTe (PU3UKU B COBPEMEHHON Hay4HOMU
KapTUHE MHpA; TOHUMaHUE (PU3UYECKONW CYINTHOCTH HAOII0JaeMbIX BO BceneHHOM sBICHHIA,
ponu ¢u3MKu B (OPMHPOBAHUU KPYro3opa M (yHKIHMOHATHHON TPAaMOTHOCTH 4YeJIOBEKa JUIS
pelIeHNs IPAKTUYECKUX 3a/1a4;

— BJAJICHUE OCHOBOIIOJIATAIOIIUMU (U3NYECKUMHU TOHATHSIMH, 3aKOHOMEPHOCTAMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE MCIOIb30BaHNEe (PU3UIECKON TEPMUHOJIOTHH U CHMBOJIUKH;

— BJIaJICHHE OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, UCIOJB3YEeMBIMH B (DH3UKE:
HaOJII0IEHNEeM, OTIMCAaHUEM, U3MEPEHNEM, IKCTIEPHMEHTOM;

— yMeHHsI 00pabaTbIBaTh Pe3ysbTaThl H3MEPEHH, OOHAPYKUBATh 3aBUCHUMOCTb MEXKIY
(GU3NYECKUMU BEITMYMHAMU, OOBSCHITH MOJTYYEHHBIC PE3YNIbTAThl U JIENaTh BBIBOIBI;

— c(hopMHPOBAaHHOCTh YMEHUS pelIaTh GU3NYECKUE 3a/1a4H;

— Cc(pOPMHUPOBAHHOCTb YMEHHUS TPUMEHATH IIOJIyY€HHBbIE 3HaHUSA IS OOBACHEHUs
YCIOBUN TpOTEKaHUs (PU3MYECKUX SIBICHMM B NpuUpoje, NpodeccuoHanbHON chepe U s
MPUHSATHS IPAKTUYECKUX PEIIEHUI B TIOBCETHEBHON KU3HU;

—  chOpPMHPOBAHHOCTh COOCTBEHHOW TMO3MUIIMM TI0O OTHOIIEHUIO K (U3WUYECKOM
nH(popMalnH, TOJy4aeMOl U3 pa3HbIX HCTOYHUKOB.

JlanHble pe3yibTaThl JOCTUTAIOTCS IMYTEM TNPUOOpPETEHHs CIEAYIOIIMX 3HAHUW U
(dbopMHUpOBaHUS CIEAYIOIINX YMEHUN

3HaHMA.

1. Cwmpicn TOHSTHI: (U3WYECKOE SIBJICHHE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aHUMO/ICHCTBHE.

2. CMBICT TIOHATHUH: DJJICKTPOMArHUTHOE TI0Jie, BOJHA, (OTOH, aTroM, aTOMHOE SAPO,

HMOHHU3UpYIOIlee U3JIyueHue, MlaHeTa, 3Be3/1a, ralakThka, Beenennas.
3. Cwmpicn GU3NYECKUX BEIWYHH: CKOPOCTh, YCKOPEHHE, Macca, CHila, HMIYJIbC, paboTa,
MEXaHWYEeCKas DSHEprus, BHYTPEHHSS OSHEpruu, abCOJIOTHAs TeMmIieparypa, CpeaHss
KMHETHUYeCKasi YHEPIs YaCTHUIl BEIIECTBA, KOJIMUYECTBO TEIIOTHI, 3JIEMEHTAPHBIN AJIEKTPUUECKHI
3apsi.
4. Cwmbica pU3MYECKUX 3aKOHOB: KJIACCUYECKO MEXaHMKH, BCEMUPHOTO TATOTEHHUS, COXpPaHEHUs
SHEPruM, UMITYJIbCa, FNEKTPUUYECKOTO 3apsijia, TEPMOJUHAMUKY, 3JIEKTPOMAarHUTHONW WHAYKIIUH,
dhoTtorddexra.
5. Bxian poccuiickux U 3apyOexHBIX y4EHBIX, OKa3aBIIMX HauOoJblliee BIUSHUE HA Pa3BUTHE
bu3uKH.
YmMenus:

1. OnuceiBaTh U OOBIACHATH (PUIUUECKHE SIBJICHUS U CBOWCTBA TEI:

JBUKEHHE HEOECHBIX TeJ U MCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM; CBOMCTBA ra30B, KUIKOCTEH U
TBEPABIX TEJ;, AIIEKTPOMArHUTHYIO WHAYKIHMIO, PACIpPOCTPAHEHUE 3JICKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOWCTBA CBETA; U3JIYUYCHHE U MOTJIONIEHUE CBETa aTOMOM; POTOIPQEKT.

2. OtnnyaTh TUNOTE3bl OT HAYYHBIX TEOPUH.

3. JlenaTh BHIBOABI HA OCHOBE IKCIIEPUMEHTAIIBHBIX TAHHBIX.

4. IlpuBoauTh NpHUMEPHI, TMOKA3bIBAIOIIME YTO: HAOMIOJEHHE W OKCIEPUMEHT SBISIOTCS
OCHOBOHM /N BBIIBIDKCHHS THUIOTE3 U TEOPUH, TIO3BOJAIOT MPOBEPUTH HCTHHHOCTH
TEOPETUYECKUX BBIBOJOB; (pu3Mueckas Teopusl aeT BO3MOXKHOCTh OOBSCHSITH H3BECTHBIC
SIBIICHUS IPUPOJIbI M Hay4YHbIe (DaKThI, MPECKA3bIBATh €1[¢ HEM3BECTHBIC SBICHMUS.

5. IlpuBoauTh TpHUMEpPHl MPAKTHYECKOTO HCIOIb30BaHMs (PU3NYECKUX 3HAHHM: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMHUKH U DOJICKTPOJWHAMHKH, PA3JIUYHBIX BUIOB AJIEKTPOMArHUTHBIX
W3ITy4YeHUH JJ pa3BUTHUS PAIno0-, TEICKOMMYHHUKAIIMI, KBAHTOBOU (PU3UKU B CO3JAHUH SIIEPHOM
SHEPreTHKH, JIa3epPOB.
6. BocnpuHuMaTte Ha OCHOBE TIONYYEHHBIX 3HAaHUH U CaMOCTOSITENILHO OIICHHWBATH
nHdopmanuio, coaepxairytocs B coodenusx CMU, MaTepHeTe, HaydHO-TIOMYASPHBIX CTaThIX



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA
YYEBHOI'O IPEAMETA «®U3UKA»

B pesynbrate u3ydenus: yueOHoro npeamera "®dusnka" Ha ypoBHE CpEIHEro 00IIEero
oOpazoBanus: (Ha ocHoBaHuu "[IprMepHON OCHOBHOM 00pa30BaTEIbHON POrPAMMBI CPEIHETO
obmiero oopazoBanus" (0400peHa penieHHeM QeIepaTbHOTO YIe0HO-METOINIECKOTO
00BeIMHEHUS 110 001IeMy 00pa3oBaHuto, TPOTOKOI OT 28.06.2016 N 2/16-3) BBITYCKHUK HA
0230BOM YPOBHE HAYYUTCH:

- OOBSICHATH Ha MpUMEpax poib U MeCTO (GHU3MKH B (OPMHPOBAHWU COBPEMEHHOM
HAay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JIeSATEIILHOCTH JIFOJIEH;

- JIEMOHCTPHPOBAaThH Ha TMpPHMEpPax B3aUMOCBS3b MEXIYy (U3UKOH W JIpYruMHu
€CTeCTBEHHBIMHU HAyKaMU;

- YCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYUHBIX SBJICHUN W MPUMEHSTH OCHOBHBIE
(bu3nvecKne MOJIENN TSl UX OTIMCAHUS U OOBSICHEHUS;

- HCIIOJIb30BaTh HMH(POPMAIUI0 (PU3UUYECKOTO COJEp’KAaHUS TPU PEIICHUH YYEOHBIX,
MPAaKTUYECKUX, TPOCKTHBIX W HCCIIEOBATENbCKAX 3a/ad, HWHTErpupys uHpopManmuio u3
Pa3IMYHBIX UCTOYHUKOB M KPUTHUECKH €€ OIICHUBAS,

- pa3nMyaTh U YMETh UCTIOJh30BaTh B YI€OHO-NCCIIE0BATEILCKON ESITETHHOCTH METOIBI
HAyYHOTO TIO3HAHUS (HAONIOZCHWE, ONKMCAHWE, W3MEpPEHHe, OJKCIIEPHUMEHT, BBIJABIIKECHHE
TUIOTE3bl, MOJETUPOBAHUE U T. 1.) U (POPMBI HAYYHOTO MO3HAHUA ((PaKThl, 3aKOHBI, TEOPUH),
JIEMOHCTPHUPYS Ha PUMeEpaxX UX pPOJIb U MECTO B HAYIHOM ITO3HAHHH;

- NIPOBOJUTH MpsIMbIE U KOCBEHHbIE H3MEpeHHs (GU3NYECKUX BEIMYMH, BBIOMpas
U3MEpUTENbHbIE NPUOOPHI ¢ YU4ETOM HEOOXOJMMON TOYHOCTH H3MEPEHUH, IUIAaHMPOBATH XOJ
U3MEpEHUH, MoyyyaTh 3HAYCHHE W3MEPSIeMON BEJIUYMHBlI U OLIEHUBaThb OTHOCHUTEIbHYIO
MOTPELIHOCTB 10 3aJJaHHBIM (OopMyJIaMm;

- IpPOBOJUTH HCCIENOBAaHHUA 3aBUCHUMOCTEH MexAy (U3NYECKUMHU BEJIUYMHAMMU:
BBIMIOJIHAT W3MEPEHUS U OINpeNesATh Ha OCHOBE HCCIICOBAaHUS 3HAYEHUS IapaMeTpoB,
XapaKTepU3YIOIUX JaHHYIO 3aBUCUMOCTb MEXJIy BEJIMYMHAMU M J€JaTh BBIBOJA C Y4ETOM
MOTPELIHOCTH U3MEPEHUH;

- HUCHOJB30BaTh JUId OINHCAHMWs XapakTepa NpPOTeKaHHs (QU3MUECKUX IPOLIECCOB
¢bu3nyeckre BeJIMYMHbI U JEMOHCTPUPOBATh B3aUMOCBA3b MEX/ly HUMH;

- HUCHOJB30BAaTh JUId OINHUCAHMWs XapakTepa NpPOTeKaHHWs (QU3MUECKUX IPOLIECCOB
¢bu3nyeckre 3aK0HbI C YYETOM I'PaHULl UX IPUMEHUMOCTH;

- pemarb KayeCcTBEHHbIE 3a7ayd (B TOM YHCIE M MEXIPEIMETHOTO XapakTepa):
UCHOJb3ysd MOJENH, (U3NYECKHE BEIUYMHBl M 3aKOHbI, BBICTPAWBATh JIOTMUYECKHE LETMOYKH
00BSICHEHMS (JI0Ka3aTEIbCTBA) MPEUIOKEHHBIX B 3a/1a4ax MPOIECCOB (SBICHUN);

- pemaTh pacuéTHbIE 3a/1a4H C SIBHO 33JJaHHOM (pU3MUYecKON MOJIENIbIO: HA OCHOBE aHAIN3a
YCJIOBHS 3a7auil BBLAEATH (PU3NYECKYI0 MOJIENb, HaXOAUTb(U3NYECKHE BEIMYMHBI U 3aKOHBI,
HE0O0XOAMMBIE U JIOCTATOUHBIE JUIsl €€ pelIeHus, IPOBOJUTh Pacy€éThl U OLIEHUBATh MOTy4YEHHbIN
pe3yibTar;

- YUMTBHIBaTh T'PaHULBl NPUMEHEHUS W3YYEHHBIX (HU3UUYECKUX MOJeNell Npu pereHuu
(bU3NYECKUX U MEXITPEIMETHBIX 33/1a4;

- MCIIOJIb30BaTh MH(GOPMAILIMIO U MPUMEHSATh 3HAHUS O MPUHIUNAX paboThl U OCHOBHBIX
XapaKTepUCTUKAX H3YYEHHBIX MAIUH, HPUOOPOB U JPYTUX TEXHUUECKUX YCTPOMCTB s
peleHus MPaKTUUECKUX, YUeOHO - UCCIIEJOBATENBCKUX U IPOSKTHBIX 3a7ay;

- UCIIOJIb30BaTh 3HAHMUA O (PU3HYECKHX OOBEKTax M Ipolieccax B IMOBCEJHEBHOM >KU3HU
st o0ecrieyeHns 6e30MacHOCTH MpU 00paleHUH ¢ MPUOOpaMH U TEXHUYECKUMH YCTPOHCTBAMH,
JUIS COXPaHEHUs 370POBbs M COOJIIOJICHHUST HOPM SKOJIOTHYECKOTO IMOBEJICHHS B OKpYXaroei
cpene, A PUHATHS PELIeHU B IOBCEIHEBHON KU3HU.
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Buinycknux na 6a3060m yposHe nOIYIUT BOSMOXKHOCTh HAYUHTHCSL:

- MOHMMATh U OOBACHATH IEIOCTHOCTh (U3MUECKOW TEOPHUH, pa3iuyaTh T'PAHULBI €&
MIPUMEHUMOCTH ¥ MECTO B PSAY APYrUuX (PU3UIECKUX TEOPHUIL;

- BJAJeThb OpUEMAMM IIOCTPOEHHUS TEOPETUYECKUX JOKA3aTeNbCTB, a TakKkKe
MIPOTHO3UPOBAHMSI OCOOCHHOCTEW MPOTEKaHUs (PU3NYECKUX SIBICHUH M IMPOIECCOB HAa OCHOBE
[IOJIyYE€HHBIX TEOPETUUECKUX BBIBOJIOB U JJOKA3aTEJIbCTB;

- XapakTepu3oBaThb CHUCTEMHYIO CBSI3b MEXJAy OCHOBOIOJIATalOIIMMU HAYYHBIMU
MOHATUSIMU: IPOCTPAHCTBO, BpEMsI, MaTepHs (BELIECTBO, 0JIE), IBUKEHNUE, CUJIA, DHEPIUS,;

- BBIIBUTATh THIIOTE36l HA OCHOBE 3HAHHWA OCHOBOIOJAraromuX (PU3UIECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

- CaMOCTOSITEIBHO IUIAHUPOBATH M IIPOBOIUTH (PU3NUYECKHE IKCTIEPUMEHTHI,

- XapakTepus3oBaTh TIJloOalbHbIE MPOOJIEMBbI, CTOALIME TEpe] YeIOBEYECTBOM:
SHEPreTHYECKUE, ChIPhEBBIE, IKOJIOTMUECKHUE U POJIb (PU3UKHU B PELICHUH 3TUX MPOoOIeM;

- pelarh NPakTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIE U pacu€THbIe (PU3NUYECKUE 3a1a4u
C BBIOOpPOM (PU3MUECKOW MOJIETH, WCIOJb3YsI HECKOJIBKO (DU3UYECKUX 3aKOHOB WM (Popmyd,
CBSI3BIBAIOIINX U3BECTHBIC (DU3UYECKUE BETMYUHBI, B KOHTEKCTE MEXITPEIMETHBIX CBSI3CH;

- OOBSCHATH MPUHIIMIBI PA0OTHl M XAPAKTEPUCTUKH H3YYEHHBIX MAIUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

- OOBSCHATH YCJIOBHUS MPUMEHEHHS (PU3NUECKUX MOJIEIEH MpH pemeHur (PU3HMUECKUX
3a/la4, HaxOJIUTh aJEKBaTHYIO MPEAJIOKEHHON 3adaue (U3MYECKyI0 MOJENb, pa3peniarb
npo0eMy Kak Ha OCHOBE UMEIOIINXCS 3HaHUH, TaK U MPH MOMOIIU METOJIOB OIICHKHU.

1.4. KosimuecTBO 4aCOB HA 0CBOEHME NPOrpaMMBbI IIpeAMeTa:

O6bem 0OpazoBaTebHOM MPOrpaMMBbl y4eOHOTO mpeaMeTa - 156 Jac, B Tom ducie:
y4eOHOM Harpy3ku odydaromierocs - 156 gac;

CaMOCTOSITEIBHON paboThl 0Oyuaromerocs - 0 yacos.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0bém yueOHOro npeaMera H BUAbI y4eOHOH padoThI

. O0ném
Buna yueOHoi padboThbI
qacoB
O0béM o0pa3oBaTeIbHOM MPOrPaMMBbI Y4e0OHOI'0 NpeIMeTa 156
YueOHast Harpy3Ka 00y4arouxcs 156
B TOM YHCJIE:
- JIEKLIUU 104
- 1a0OpaTOpHbIC 3aHATUS 9
- MPAKTUYECKUE 3aHATUS 29
-KOHTPOJIbHBIE Pa0OTHI 14
CamocrosiTesbHast padora o0yuyaronierocs (Bcero) 0
B TOM YHCJIE:
- MOATOTOBKA JIOKJIAJIOB;
- IO/ITOTOBKA pedepaTos;
- MO/ITOTOBKA MPE3eHTaLHIH;
- MOAITOTOBKA K MPE3EHTAIIUH [TPOEKTOB;
- oopmiteHHE 1a00paTOPHBIX paboT.

[IpomexyTouHasi arrectaiusi B fopMe 3K3aMeHa.




2.2. TemaTu4yeckuii IUIaH U cogep:kaHue yueoOHoro npeamera «@PU3NUKA»

HaumenoBanue Conep:xanue yueOHOr0 MaTepHnaJa, JJabopaTopHble M NPAKTHYeCKHUE Pa00ThI, CAMOCTOATEIbHAsI padoTa 00y4al0IUXCsl, KypcoBasi Oo0bem Yposenns
pa3/iesioB M TeM pa6ota (MpoeKT) (eciu npedycmompervt) JacoB OCBOEHHS
1 2 3 4
BBenenue Coneprxkanue yaeOHOro MaTepuasa 3
1 | ®usuka — QyHAaMEHTANIbHAS HAayKa O MpHUPOJie. ECTecTBEeHHO-HAYYHBI METOJl TIO3HAHHS, €0 BO3MOYXHOCTH H 2 2
TPaHUIIBl MPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHsI B IMPOIlecCe MO3HAHUsS MPUPOIbl. MoienupoBaHue GU3MUIECKIX
SIBJICHUM W IIpolieccoB. Poiib dkcneprMeHTa M TEOpUM B MpoLecce NMO3HaHWs Npuposl. Dusmdeckas BEIWYMHA.
[lorpemnoctn usmepeHuil ¢usnueckux BenuuyuH. Pu3nueckrue 3aKoHbI. ['paHUIBI MPUMEHUMOCTH (PU3HUECKUX
3akoHOB. [ToHsiTHe 0 Ppusnmyeckoil kKapTuHe Mupa. 3HaueHne Gu3nku npu ocsoeHuu npodeccuit CI10.
2 | Kourpoabnas padora BxomHOW KOHTPOJIb 1
Paspea 1. MEXAHUKA 29
Coneprxanne yaeOHOTo MaTepuasa 11
1 | Mexanuueckoe asuxenue. [lepemenienue. [1yre. Ckopocts. PaBHOMEpHOE NpsSMOJIMHENHOE JBUKEHHUE. 2 2
2 | Yckopenue. PaBHOoIepeMeHHOE TIpSIMOJIMHEHOE MBMKeHne. CBOOOIHOE MajieHne. [[Brmkenune Tena, OporIeHHOTo 2 2
MIOJ] YIJIOM K TOPU30HTY
3 | PaBHOMEpHOE IBMIKEHHE IO OKPYKHOCTH. 2 2
IIpakTnueckoe 3ansaTHe Ne 1 1 3
Pemrenne 3aga4 Ha paBHOMEPHOE JBUKEHUE
IIpakTnyeckoe 3ansiTue Ne 2 1 3
Pemenne 3agay na ITPY ]I
IIpakTnyeckoe 3ansiTue Ne 3 1 3
Pewrenue 3aga4 Ha [BUYKEHUE Tela BEPTUKAIbHO BBEPX, BHU3
IIpakTnueckoe 3ansiTue Ne 4 1 3
Pemenne 3agad va PJ1O
KonTpoabHasi padora 1o teme: «Kunemaruka 1
Tema 1.2 Copepxanue yueOHOro Marepuala 12
3aKoHbI 1 | Ilepasiii 3akoH Herorona. Cuna. Macca. mnynbsce. Bropoii 3akoH Hetorona. OCHOBHOM 3aKOH KJIACCUYECKOM 2 2
MeXaHUKH JuHaMuKku. Tperuit 3akoH HeroToHa
Herorona 2 | 3akoH BcemupHOro Tsrotenus. I paButanmonnoe nosie. Cuna tspkectd. Bec. CiocoObl H3MepeHus Macchl Tell. 2 2
3 | Cunsl B MEXaHHKE. 2 2
JlaGopaTtopnas pa6Gora Nel 1 2
W3ydeHne ocoOeHHOCTEH CHITBI TPEHUS (CKOIBKEHHUS).
IIpakTnyeckoe 3ausitue Ne 5,6 2 3

Pemenne 3amaq Ha BTOpOﬁ 3ak0H HproTOoHa Ha ABMKEHHE Tell o4 ASHCTBUEM HECKOIBKUX CHII




IIpakTnueckoe 3ansaTue Ne 7 1 3
Pemenue 3a1a4 Ha 3aKOH BCEMUPHOTO TATOTEHUS
IpakTuueckoe 3ansaTue Ne 8 1 3
Pemenue 3a1a4y Ha onpejiesieHUe CUIIbl TPEHMSI, CUJIbI YIPYTOCTH, BEca Teja.
KonTposabHas padora no teme: «/{MHaAMMKa MAaTEPUAIILHON TOUKHU» 1
Tema 1.3 Conepxkanue yueOHOro MaTepuaa 6
3aKoHbI 1 | 3akoH coxpaHEeHHUs UMITyJbca. PeakTHBHOE IBHYKEHHE. 2 2
COXpaHeHUud B 2 | Pabora cuibl. PaboTa moTeHIMaNbHBIX ciil. MommHOCTE. DHeprus. Kunernueckas sueprus. [loTeHnmansHas 2 2
MeXaHHuKe 9Heprusi. 3aKOH COXpaHEHUsl MexaHn4yeckoi sHepruu. IIlpumeHeHne 3aKk0HOB COXpaHEHHUSI
IpakTuueckoe 3ansaTue Ne 9 1 3
Pemenue 3a1a4y Ha 3aKOH COXPaHEHMsI UMITYJIbCA
IpakTuyeckoe 3anusTue Ne 10 1
Pemenue 3a1a4y Ha 3aKOH COXpPaHEHUsI SHEPTUU
Paznea 2. OCHOBBI MOJIEKYJIIPHON ®U3WKH U TEPMOJVUHAMUKH 22
Tema 2.1 Coneprxanne yaeOHOTo MaTepuaa 7
OcHoBBI 1 | OcHOBHBIC TTOJIOKEHUS MOJICKYISIPHO-KUHETUUECKOM Teopur. Pazmepsl 1 Macca MOJIEKYJT M aTOMOB. bpoyHOBCKO€ 2 2
MOJIEKYJISIPHO- nsukerue. Auddysus. CHibl 1 SHEPrusi MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.
KHHETHYeCKOi | 2 | CtpoeHue ra3000pa3HbIX, )KUAKAX U TBEPIbIX Tel. CKOPOCTH JABMKEHUS MOJICKYJI M UX M3MepeHue. VieanbHblii ras. 2 2
TeOpHUH JaBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KMHETUYECKON TEOPUH Ir'a30B.
3 | Temneparypa u ee usmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN HYJIb TEMIEpaTyphl. TepMoIMHAMUYECKas IIKaIa 2 2
TEMIIepaTypbl. Y paBHEHUE COCTOSIHUS UICAIbHOTO ra3a. MoJisspHas ra3oBas IOCTOsIHHAs. ['a30Bble 3aKOHBI.
IIpakTnyeckoe 3ansaTue Ne 11 1 3
Pemenue 3agau no reme: YpaBuenue MenneneeBa-Kianelipona. ['a30Bbie 3aKOHBI.
Tema 2.2 CopepxaHue yueOHOro Marepuaa 5
OcHoBBI 1 | OcHoBHbIEC MOHATUS U OIIpeieieHus. BHyTpeHHsIs1 SHEprusi CUCTEMbI. BHYTpeHHsS SHEprus uaeanbHOro rasa. 2 2
TEePMOJAMHAMMK PaGora u TemioTa kak popMsl epeaadn 3Heprun. TenaoeMKocTh. Y IebHas TeMJI0EMKOCTh. Y paBHEHHE TEIJIOBOTO
" OanaHca.
2 | IlepBoe Hauano TepMoJMHaMUKU. AnuabaTHblil npouecc. Ilpunnun neiictus TemnoBoit Mammuel. KITJ[ TenoBoro 2 2
nsurarens. Bropoe Hagano tepmoauHamuku. TepmoanHamMudeckas Kajga TEMIIEpaTyp. X0JI0AWIbHbIE MAIIHBI.
TemtoBbie gurarenu. OXpaHa IpUpPOIBIL.
IIpakTuuyeckoe 3ansitne Ne 12 1 3
Pemenue 3agau no teme: KIIJI TenioBoit manHbl
Tema 2.3 Copepxanue yueOHOT0 MaTepuaa 5
CpoiicTBa 1 | Ucnapenue u konaeHcauus. HaceimeHHsli nap u ero cBoiicta. Kunenue. 3aBUCMMOCTb TeMIIepaTypbl KUIIEHUS OT 2 2
Nnapos nasnenus. [leperpeTsiit map U ero UCMOJIb30BaHKE B TEXHUKE. AOCOIIOTHAS M OTHOCUTENIbHAS BIAXXHOCTh BO3yXa.

Touka pocsl.
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IIpakTuyeckoe 3ansitue Ne 13,14
Pemenne 3aau no TeMe: AOCOJIIOTHAsi U OTHOCHUTEIIbHASL BIAXHOCTh Bo3ayxa. Touka pochl.

JlaGopaTopuasi padora Ne 2: 1 3
W3mepeHue BIaKHOCTH BO3yXa.
Tema 2.4 Coneprxanue yueOHOro MaTepuasia 1
CpoiicTBa 1 | XapakTepucTuka KHUAKOTo COCTOAHUS BenlecTBa. [[0BEpXHOCTHBIN cI0M KUAKOCTU. DHEPrUsi HOBEPXHOCTHOIO 1 2
AKUTKOCTEH cios. SIBeHus Ha rpaHulie )KUJIKOCTH C TBepAbIM TenoM. KanuiisipHele sBieHus.
Tema 2.5 Coneprxkanue yaeOHOTo MaTepuasa 4
CaoiicTBa 1 | XapakrepucTuka TBEpJOTO COCTOSIHUS BELIECTBA. YIIPYTHe CBOMCTBA TBEPbIX Tell. 3akoH I 'yka. Mexanuueckue 1 2
TBePIAbIX TeJ CBOMCTBA TBEPABIX TEIl.
2 | TeroBoe pacmmpeHne TBEPBIX TN U KuAKocTel. [ImaBnenne u kpucTaumsanusi. 1 2
IpakTuueckoe 3anarue Ne 15 1 3
Pemenue 3agau no reme: 3akoH ['yka.
KonrpoJsbHas padora 1
ITo Teme: «OcHoBBI MKT 1 OCHOBBI TEpPMOIMHAMUKI
Pazgea 3. IJIEKTPOJANMHAMMUKA 42
Tema 3.1 CopepxaHue yueOHOro Marepuasa 10
JuiekTpuyeckoe | 1 | DuexkTpuyeckue 3apsibl. 3aKOH COXpaHeHus 3apsaa. 3akoH Kymona. 2 2
noJie 2 | Dnexrpudeckoe noje. HanpspkeHHOCTD dekTpudeckoro nosist. [Ipuanun cyneprno3uiuu nojieid. Pabora cun 2 2
anekTpocTarudeckoro nosst. [orenuan. PazHocTs noTeHManoB. DKBUNOTEHIMATIbHbBIE TOBEPXHOCTU. CBA3b
MEX]ly HalpsHKEHHOCTBIO U PA3HOCTBIO OTEHIIMATIOB AJIEKTPUYECKOT0 MOJIs. [IU3IEKTPUKHU B 3JIEKTPUUECKOM I10JIE.
[onsipuszauus AUIeKTpUKOB. IIpOBOJHHUKY B JIEKTPUUYECKOM TOJIE.
3 | Konnencaropsl. CoeinHeHHE KOHJICHCATOPOB B OaTapero. DHeprus 3apsKeHHOro KOHAEHCaTopa. DHeprus 2 2
JIEKTPUYECKOT0 MOJISL.
IIpakTnueckoe 3ausitue Ne 16 1 3
Pemenue 3aa4 no teme: 3akoH KysoHa.
IIpakTnueckoe 3anusitue Ne 17 1 3
Pemenue 3aa4 o Teme: onpeneeHne HauPsPKEHHOCTH JIEKTPUYECKOTO MOJIs
IIpakTuuyeckoe 3ansitne Ne 18 1 3
Pemenue 3ana4 no teme: OCHOBHBIE XapaKTEPUCTUKH KOHJIeHCATOPOB. COENMHEHNSI KOHIEH CaTOPOB.
KonTpoJsbHas padora 1o teMe: «JIEKTPOCTATHKA» 1
Tema 3.2 Coneprxanue yueOHOTO MaTepuaa 13
3aKkoHbI 1 | YcnoBus, HeoOX0oAUMBbIe [Tl BOSHUKHOBEHHS U MOJJIEpyKaHUS AJIEKTpHUecKoro Toka. Crja Toka U INIOTHOCTb TOKA. 2 2
NMOCTOSTHHOT O 3akoH Oma g ydactka 1enu 6e3 9J]C. 3aBUCUMOCTb JIEKTPHUUECKOTO COMPOTUBIICHUS OT MaTepHaia, JIUHbI 1
TOKA IJIOLIA/IN MTOTIEPEYHOT0 CEYEHUS TPOBOJHHKA. 3aBUCUMOCTD IEKTPUUECKOTO COIIPOTUBIIEHUS TPOBOAHUKOB OT

TEMIEPATYPHI.
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2 | DnexTpoBMKYIAs CHIa UCTOYHUKA ToKa. 3akoH OMa ayist mosHo nernu. 3akoH Jxxoyns—IJlenna. Pabora u 2 2
MOIIHOCTb 3JIEKTPUYECKOT0 TOKA. TEeImoBoe IeiCTBUE TOKA.
3 | Coennaenune npoBoAHUKOB. CoeMHEHNE HCTOYHUKOB MJIIEKTPUYIECKON SHEPTrUH B OaTapero. 2 2
IIpakTnuyeckoe 3ansiTue Ne 19 1 3
Pemenue 3aa4 no teme: 3akoH OMa 11 OJHOM LETIH.
IIpakTnueckoe 3ansiTue Ne 20 1 3
Pemenue 3a1ay no Teme: pacuer oOIIEro CONPOTUBIICHUS AIEKTPUUECKOM LIEMu.
IMpakTnuyeckoe 3ausiTue Ne 21 1 3
Pemenue 3a1a4 no Teme: 3aKOHBI MOCTOSIHHOTO TOKA.
JlaGopatopuas paGora Ne 3 1 3
Onpenenenne 3/]C 1 BHYTpEHHETO COTPOTUBIICHHS] ICTOYHUKA HAITPSKEHHUS.
JlaGopaTopuasi pa6ora Ne 4 1 3
W3ydeHue nocieqoBaTeaIbHOTO COeIMHEHUS TIPOBOIHUKOB.
JladopaTopuasi padora Ne 5 1 3
N3mepenue paboThl U MOIIHOCTH JIEKTPUUYECKON TaMIIOUKH HAKaJIUBaHUSI.
KonTposibHasi padoTa no remMe «3aKOHbI MOCTOSTHHOTO TOKA) 1
Tema 3.3 CopepxaHue yueOHOro Marepuasa 5
JuiekTpHYecKuH | 1 | DaekTpuyecKuid TOK B MeTaJlIaX. DJIEKTPOHHBIH Ta3. PaboTa 1 2
TOK B BBIXOJIA.
Pa3JIMYHbIX 2 | DIEKTpUYECKUH TOK B JICKTPOJUTAX. DIEKTPoau3. 3akoHbl Dapajes. 1 2
cpenax [IpuMeHeHue 3eKTpoIn3a B TEXHUKE.
3 | DnekTpuyeckuil TOK B razax u Bakyyme. Mouuzanus raza. Buabl razoBbeix paspsiaos. [lonsrue o miasme. CoiicTBa 1 2
U TNPUMEHEHHE JEKTPOHHBIX TYYKOB.
4 | DnekTpu4ecKuii TOK B OJYIPOBOIHUKAX. 2 2
Co6cTBeHHas MPOBOMMOCTD NOJTYMPOBOTHUKOB. [101ynpOBOJHHKOBBIE IPHOOPHI.

Tema 3.4 Copepxanue yueOHOro Marepuasa 6
MarnaunTtHoe 1 | MarautHoe noje. BekTop MHIYKIIMH MarHuTHOTO noJis. B3anMopeiicTBre TokoB. MarHUTHBIN MOTOK. 2 2
noJje 2 | [eiicTBHUE MarHMTHOTO MOJIA HA MIPSIMOJIMHEWHBIN MPOBOIHUK ¢ TOKOM. 3akoH Ammnepa. Pabora mo nepemenieHuto 2 2

MIPOBOJIHUKA C TOKOM B MarHUTHOM T1oJie. J[elicTBMEe MarHUTHOTO MOJISI Ha ABWKYIIuics 3aps. Cuna JlopeHia.
OrnpezneneHue yieabpHOro 3apsiia. Y CKOPUTEIH 3apsKEHHBIX YaCTHIL.
IIpakTuyeckoe 3ansitue Ne 22 1 3
Pemienue 3agau o reme: 3akoH Amrmepa.
IIpakTuyeckoe 3ansitue Ne 23 1 3
Pemenue 3agau no reme: 3axoH JlopeHna.
Tema 3.5 Coneprxanue yueOHOTO MaTepuaa 8
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DJleKTpoMar 1 | DnextpomaruutHasg unaykuus. 3akoH Papajes. 2 2
HHUTHAast 2 | BuxpeBoe snektpuueckoe nosue. CaMOMHAYKIHSL. DHEPrUsi MArHUTHOTO TOJISI. 2 2
HHAYKIHUSA JlaGopaTopnas paGora Ne 6: 1 3
W3yueHne siBIeHHsI SIEKTPOMAarHUTHON MHTYKIINH.
IIpakTnueckoe 3ansaTue Ne 24 1 3
Pemenue 3aaay no teme: 3akoH M.
IIpakTnueckoe 3ansitue Ne 25 1 3
Pemenue 3aaay no teme: 3akoH OMCH.
KonTpoabHnas padora 1
ITo Teme: «MarHuTHOE 1OJIE U AIEKTPOMArHUTHAS] HHTYKLIUSD)
Paznea 4. KOJIEBAHUS U BOJIHbI 20
Tema 4.1 Coneprxanne yaeOHOTO MaTepuasa 6
Mexanuyeckue |1 | KonebarenbHoe aBmkeHue. 'apmonndeckue kojedanus. CBOOOHbIE MEXaHUYECKUE KOJIeOaHMsl. 2 2
KoJIeOaHus 2 | JIuneitHbIe MeXaHUYECKHE KOJieOaTebHbIe CUCTEMBI. [IpeBpalenne SHepruy Mpy Kojie0aTeIbHOM IBHKCHUH. 1 2
CB0OOIHBIE 3aTyXalolue MeXaHu4ecKre Kojiebanus. BeiHyXIeHHbIE MeXaHUYeCKHe KOJIeOaHMUsl.
JlabopaTopnas pa6ora Ne 7: 1 3
N3ydeHue 3aBUCUMOCTH Mepro/ia KojaeOaHUu HUTSHOTO (MY NPY>KUHHOTO) MasTHUKA OT JUTMHBI HUTU (MJIM Macchl
rpy3a).
IMpakTnyeckoe 3ansiTue Ne 26 1 3
Pemenue 3a1a4 no Teme: OCHOBHbBIE XapaKTEPUCTUKN MEXaHUYECKUX KOJIeOaHUu!
KonTtpoJabHas padora o teme: «MexaHUYeCKue KoJieOaHUsD» 1 2
Tema 4.2 CopepxaHue yueOHOro Marepuaia 2
Yupyrue Boanbl | 1 | [lonepeynsie U mpoa0IbHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI. Y paBHEHUE IJIOCKON Oeryieil BOJHBI. 1 2
2 | 3ByKOBBI€ BOJIHBI. YJIbTPa3BYK U €ro MPUMEHEHHUE. 1 2
Tema 4.3 Cogepxanue yueOHOro Marepuasa 7
JuexkTpoMaruut | 1 | CBoOoaHBIE 3JEKTpOMarHuTHele Kosiebanus. [IpeBpailieHue sHepruu B KojieOaTeNbHOM KOHTYpe. 3aTyxXarollue 2 2
HbIE AJIEKTPOMArHuTHeIe KoseOaHus. ['eHepaTop He3aTyXamlIIUX 3JICKTPOMAarHUTHBIX KoseOaHuil. BbuIiHyXaeHHbIE
KoJ1e0aHus JIEKTPUYECKHE KOJIeOaHuUsI.
2 | IlepemenHblii TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE W HMHIYKTHBHOE CONPOTHBIICHHS TEPEMEHHOTO 2 2
Toka. 3akoH OMa ISl 3JIeKTPUYECKOH 11eMH epeMeHHOro Toka. PaboTa ¥ MOIIHOCTh NEPEMEHHOTO TOKA.
I"'eHepaTopsl TOKA.
3 | Tpanchopmaropsl. Toku BeicOko# yacToThl. [losyuenue, nepeiaya u pacupeaeaeHue dEeKTPOIHEPTUH. 2 2
IIpakTuuyeckoe 3ansitue Ne 27 1 3
Pacuer HHIYKTUBHOTO U €MKOCTHOT'O CONTPOTHBIICHHS B LIEMH EPEMEHHOT0 TOKa
Tema 4.4 Copneprxanue yueOHOTO MaTepuana 5
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JIEKTPO- 1 | DnexTpoMarHUTHOE NOJIE KaK 0COOBIN BUJ MaTePUH. DJIEKTPOMArHUTHbBIE BOJHBL. Bubparop I'epua. OTKpbITHIM 2 2

MarHUTHBIE KoJ1e0aTeIbHbINH KOHTYD.

BOJIHBI 2 | U3o6perenue pagno A.C. IlonoseM. [TonsaTue o pagnocszu. [IpuMeHeHne 2IeKTpOMarHUTHBIX BOJTH. 2 2
KonTposbHas pabora 11o reMe: «JIEKTPOMarHuTHbIE KOJeOaHUsI U BOJHBI» 1

Pazpnea S. OIITUKA 12

Tema 5.1 Coneprxanue yaeOHOro MaTepuasa 4

IIpupoaa ceera |1 | CKOpoCTh pacipocTpaHEHHs cBeTa. 3aKOHBI OTPaKEHHsI M IpeJIoMIIeHHs cBeTa. [loyiHOe oTpaskeHHe. 2 2
2 | JIunsel ['ma3 kak ontuveckas cucreMa. OnTuyeckue mpruOophL. 1 2
JladopaTopHnas pa6ora Ne 8 1 3
Onpenenenre nokasaress NPeJOMIICHHsI CTEKJIa ¢ MOMOIIBIO IIIOCKONapaieIbHON MIIACTHUHBI.

Tema 5.2 Coneprxkanne yaeOHOTo MaTepuaa 8

BosiHoBBbIC 1 | Untepdepenuns cera. KorepeHTHOCTh cBeTOBBIX Jyued. MHTepdepenius B TOHKUX IuieHkax. [loynocsl paBHOMI 2 2

CBOIiCTBa CBeTa tomuHbl. Kosblia Hetotona. Mcnonib3oBanne nHTEpGEpEeHIINN B HAYKe U TEXHHUKE.
2 | Indpakuus ceera. Audpaxiwst Ha meny B napauieabHbIX Tydax. JudpaxiponHas pemerka. 1 2
3 | Ilonstue o ronorpadun. [lonsipusarus nonepeunsix BojH. [lonspusamnus ceera. J[BoitHOE MydenpenoMiIeHHE. 2 2

[Tonspounel.  Jlucnepcus cBera.
4 | Bugsr ciektpoB. CnekTpsl ucyckanusi. CIIeKTphI OTJIOMECHU. Y IbTpaguoIeTOBOE U HHPPAKPACHOE U3ITYICHHUS. 1 2
Pentrenosckue myun. MIX npupoja u CBOMCTBA.

JlaGopaTopHnasi padora Ne 9 1 3
OmnpepeneHne AIMHBI CBETOBON BOJHBI C OMOIIBIO AU(PAKIIMOHHON PEeLIETKH
KonTpoabHas padora 1o pazneny: «OnTuka 1 2

Pasznea 6. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH 6

OCHOBBI Copep:xaHue yueOHOro Marepuasa 6

crenuaJbHOMI 1 | luBapuaHTHOCTh MOAYJISI CKOPOCTH cBeTa B BakyyMme. [loctynarel DifHinTelHa. 2

TeopHuH 2 | IIpocTpaHCTBO M BpeMsi ClIEMAIbHOW TEOPUU OTHOCUTENIbHOCTH. CBsI3b MacChl U S3HEPTrUM CBOOOHON YaCTHUIIBI. 2

OTHOCHUTEIBHOC | 3 | DHeprus nokxos. 1

TH KontpoJabsHnas padora no pazzneny: «Ocaosl CTO» 1

Paspea 7. 9JEMEHTHI KBAHTOBOM ®U3UKH 16
Copepxanue yueOHOTo MaTepuaa 4

Tema 7.1 1 | TenoBoe u3nyueHue. PacnpesneneHue sHepruu B criekTpe abcosntotHo yépHoro Tena. Ksanrosas runoresa [Inanka. 1 2

KBanToBasn DOTOHBI.

ONTHKA 2 | Buemnuii gpotosnexkrpuueckuii 3¢ dext. Buyrpennnii pororddexr. Tunsl GpoTosnemeHToB. 1 2
3 | JlaBnenue cBera. [loHsTHE O KOPITYCKYJISIPHO-BOJHOBOM NPHUPOJIE CBETA. 1 2
IIpakTnyeckoe 3ansitue Ne 28 1 3

Pemenvie 3a1a4 o Teme: YpaBHeHue DiHinTeliHa s Gorodddexra.
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Tema 7.2 Copepxanue yueOHOTo MaTepuala 4
®u3uka aroma | 1 | Pa3BuTue B3IJIs/I0B Ha CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIICKTPax BOJIOPOJIA. 1 2
2 | Snepnas monens atoma. OnbiTel D.Pe3epdopaa. 1
3 | Monuens aroma Bogopoaa o H.bopy. ['mnoresa ne bpoiins. 1 2
CootHouieHue HeonpeaenéHHocrel 'elizenOepra.
4 | KBaHTOBBIE F€HEPATOPHI. 1
Coneprxanne yaeOHOro MaTepuasa 8
1 | EcrecTBeHHas panoakTUBHOCTb. 3aKOH PaJIMOAKTUBHOTO paciaja. 2 2
2 | CnocoObl HAOIOICHUS M PETUCTPAIMH 3apsDKeHHBIX yacTril. Dddext BaBunoa — YepeHkona. 1 2
3 | Crpoenue atoMHOTO sizpa. JledekT Macchl, SHEPTHS CBSI3U M YCTOMUMBOCTH aTOMHBIX SiAEep. SlepHbIe peakiuu. 2 2
Tema 7.3 HckyccTBeHHas paJIiOAKTUBHOCT.
dusuka 4 | Jlenenue Tsoxensix saep. Llemnas smepHas peakuus. Ynpapisemas memHas peakius. SnepHsiil peaktop. 1 2
aTOMHOI'0 sAApa [Tony4yeHue paOaKTUBHBIX U30TOIIOB U UX IPUMEHEHHE. bHoslornueckoe 1eHCTBUE PAAMOAKTUBHBIX N3ITy4eHHUH.
DJIeMEHTapHbIE YaCTHUIIBI.
IIpaxTyeckoe 3anstue Ne 29 1 3
Pemmenrie 3a1a4 1o Teme: onpesiesieHre SHEPTUM CBSI3U aTOMHBIX SIEp
Konrposabnas padora no reme: KsantoBas (usmka. 1
Pa3nea 8. 3BOJIOIMS BCEJIEHHOM 6
Tema 8.1 CopepxaHue yueOHOro Marepuaia 2
Crpoenue n 1 | Hama 3Be3nHas cucrema — ["anmaktuka. CTpOCHHE U MMPOUCXOXKACHHUE [ aJakTHK. 1 2
pa3BuTHE Hpyrue ranaktuku. beckoneunocts BeeneHHOM.
Bceaennoi 2 | Ilonsatue o kocMosoruu. Pacmmmpsironasicss Becenennas. Mogens ropsiueit BeeneHHoi. 1 2
Témnas Matepusi U TEMHAsI SHEPTHUSL.
Tema 8.2 CopepxaHue yueOHOro Marepuaa 4
Isomronusi 3Be3st. | 1 | Tepmosaepubiii cunaTes. [IpobieMa TepMOSAEPHO SHEPTETHKH. 1 2
T'umoresa 2 | Dueprus Connua u 38e31. DBosonus 38e31. [Ipoucxoxaenue COMTHEYHOM CUCTEMEI. 1
IMPOMCXOKACHUA
CoaHeaHoii HTorosasi KOHTpPOJILHasI padoTa 2 2
CHUCTEMBbI
Hroro: 156

Jl1s XapaKTepUCTHKN YPOBHS OCBOSHHS yUeOHOr0 MaTeprajia UCHONb3YIOTCS CIIeNYIOIe 0003HaueHUS:

1. — o3HaKOMUTENBHEIN (Y3HABaHUE paHee H3yIeHHBIX 0OBEKTOB, CBOHCTB);

2. — PEeNpOAYKTHUBHBIH (BBIMOIHEHNE JIEITEIFHOCTH 110 00pa3ily, HHCTPYKIIUH WU 110]] PyKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IJITAHNPOBAHUE M CAMOCTOSTENILHOE BHIIIOITHEHHE ICSITENbHOCTH, PEIICHHE MPOOIEMHBIX
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Tembl coo01IeHNI, IPe3eHTALIUI, MHAMBUAYAJIBHBIX IPOCKTOB
* Anekcanap I'puropseBud CTONETOB — PYCCKUH (PHU3HK.
* Anekcanap CrenmanoBud [lonoB — pycckuil yaeHslid, H300peTaTenb paauo.
* AbTepHAaTUBHAs YHEPrETHKA.
* AKyCTHY€ECKHE CBOMCTBA NOJYITPOBOJHUKOB.
* Auape Mapu Amiiep — OCHOBOTIOJIOKHHK 3JIEKTPOJMHAMUKU.
* ACHHXpPOHHBIH JIBUTaTeIIb.
* Actepouapl.
* ACTpOHOMUS HAIIUX JTHEH.
* AtomHas ¢usuka. M3otomsl. [IpumeHeHne painoakTHBHBIX H30TOTIOB.
* beckoHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.
* bumnossipHbIe TPAH3UCTOPBI.
* bopuc CemenoBuu SIkoOu — QuU3MUK 1 U300peTaATEND.
* Benuyaiiime oTKpbITHS PU3UKU.
* Bunpl anexkTpuueckux pa3psaaoB. DIEKTPUUECKHUE pa3psabl Ha CIyxk0e yeloBeKa.
* Biiusnue nedexToB Ha pu3nUecKkre CBONCTBA KPUCTAILIOB.
» Bcenennas u TeMHas Matepus.
* ['anuneo ['annnelt — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.
* [onorpadus u ee npuMeHeHue. J[BIDKeHHE Tella IEpEeMEHHON MacCHI.
 Tudpakius B Hamen >KU3HHU.
* )Kugkue kpuctauibl.
* 3akonbl Kupxroda 11st 351eKTpudecKko 1eru.
* 3aKOHBI COXPAHEHHUs B MEXaHUKE.
* 3HaueHue OTKpbITUM ["anumnes.
* Urops BacunseBuu KypuaroB — ¢u3uK, opraHu3aTop aTOMHON HayKH U TEXHHUKHU.
* Mcaak HproTOH — co3aareinb KIIacCHUeCKOr (PU3HKH.
* Mcnosib30BaHuE IIEKTPOIHEPTUH B TPAHCIIOPTE.
* Kinaccudukanus n xapakTepuCTUKU FIEMEHTAPHBIX YaCTHII.
* KOHCTpyKIIMOHHAsI IPOYHOCTh MaTeprasa 1 €€ CBsI3b CO CTPYKTYPOU.
» KoHCTpyKLIKS 1 BUBI Ja3€POB.
* Kpuonnekrponuka (MUKpOIJIEKTPOHUKA U XOJIO]).
* JIa3epHbIe TEXHOJIOTUU U UX UCIIOJIb30BAHHE.
* Jleonapao na BuHun — yueHbIi U n300peTarTers.
* MaraurtHble u3MepeHust (IPUHLHUIIBI TIOCTPOCHHUSI IPUOOPOB, CIOCOOBI U3MEPEHUS
MarHUTHOTO OTOKA, MarHUTHOM MHYKIIUH).
» Maiikn ®apazeit — co3gatens ydeHHus 00 JIEKTPOMAarHUTHOM TOJI€.
* Makc [Inank.
* MeTo1 MEYEeHBIX aTOMOB.
* MeTonbl HAOMIOACHUS U PETUCTPALIUU PATUOAKTUBHBIX U3TYYCHUN U 4acTULl. MeTo bl
OIpeeNeHuUs MIIIOTHOCTH.
* Muxaun BacunbeBrd JIoMOHOCOB — y4€HbIN SHIMKIONEIUCT.
* Monenu atoma. OneiT Peszepdopra.
* MosieKysIpHO-KHUHETHYECKAs TEOPUS UICAIBHBIX Ta30B.
* MosiHMsI — ra30Bbli pa3psii B IPUPOIHBIX YCIOBHSIX.
* Huxona Tecna: xu3Hb U HEOOBIYANTHBIE OTKPBITHSL.
* HaHoTexHOJIOTHST — MEXIUCIMIIMHApHAsA 001acTh (PyHAaMEHTAIBHON U MPUKIIAAHON HayKU U
TEXHHKHU.
* Huxonait KonepHuk — co3aaresnb reIMoLEeHTPUIECKON CUCTEMBI MUDA.
* Hunsc bop — onuH U3 co3mareneii COBpeMEHHOH (QU3UKH.
* Hykiieocunres Bo BeeneHHOM.
* O0bsicHeHHEe (POTOCHHTE3a C TOUKU 3peHUs (UUKH.
* ONTUYECKUE SIBICHUS B IPUPOJE.



* OTKpBITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOU CBEPXIPOBOAUMOCTH.
* [IepeMeHHBIN 2JIEKTPUYECKUN TOK U €r0 IPUMEHEHUE.

* [[l1a3ma — yeTBepTOE COCTOSTHUE BELIECTBA.

* [Inanets! CoIHEYHOU CUCTEMBI.

* [TonynpoBoAHMKOBBIE JATYMKU TEMIIEPATYPHI.

* [IpumeHeHme KUAKUX KPUCTAIIIIOB B IPOMBIIIIEHHOCTH.

* [IpumeHeHne AAEPHBIX PEAKTOPOB.

* [Ipupona peppomarneTnzma.

* [IpoGiieMBbI SKOJIOTHH, CBSI3aHHBIE C UCTIOJIF30BAaHIEM TETUIOBBIX MAIIIVH.

* [Ipou3BoACTBO, NIepeIaua U UCIOIb30BaHue AekTposHeprun. [Ipoucxoxaenune ConHeuHon

CUCTEMBI.
* [Ibe303nekTpUuecKuil 3pPeKT ero npUMeHeHue.

* Pa3BuTHE CpeACTB CBSI3U U pajyo.

* PeakTuBHBIE BUTATEIN U OCHOBBI paOOTHI TEIJIOBOM MAalllWHBI.

* PeuKTOBOE M3IIy4YCHHE.

* Pentrenosckue nyuu. Mcropus otkpeitus. llpumenenue.

* PoxxieHne u »BOJIIOIUSA 3BE3 L.

* Posib K.3.1{M0JIKOBCKOTO B pa3BUTUN KOCMOHABTUKH.

* CBeT — DJIEKTPOMarHUTHasl BOJIHA.

* Cepreii [TaBnoBua KoposieB — KOHCTPYKTOp M OPraHU3aTop MPOU3BOJCTBA PAKETHO-
KOCMUYECKON TEXHUKH.

* CuJbl TpEHUS.

» CoBpeMeHHas CIIyTHUKOBAs CBA3b.

» CoBpeMeHHas ¢puznyecKas KapTHHA MUpa.

* COBpEMEHHBIE CPEJICTBA CBS3HU.

* CoJiHIIE — MCTOYHUK JKA3HU Ha 3eMJIe.

* Tpancdopmaropsl. YibTpasByk (MoJydeHHEe, CBOMCTBA, TPUMEHEHHE).
* YrpaBisieMblil TEpPMOSIACPHBIN CUHTE3.

* YcKopUTENU 3apsyKEHHBIX YaCTHULL.

» Gu3nka U My3bIKa.

» dusnueckue cBOKMCTBa aTMOChEpHI.

* ®OTORIIEMEHTBI.

» ®ororddexr. [Ipumenenue sBiaeHus hotodrddexra.

» Xanc Kpuctuan Opcres; — OCHOBOIOIOXKHUK 3JEKTPOMArHeTu3Ma.

* UepHble ObIpHI.

* [IIkana 351eKTPOMAarHUTHBIX BOJIH.

* DKOJIOTUYECKUE TPOOIEMBI U BO3MOXKHBIE YT UX PEIICHHUS.

* DJIEKTpOHHAs NPOBOJUMOCTh METAIIOB. CBEPXIPOBOIUMOCTD.

* Ommuii Xpuctuanosud JleHn — pycckuii Gu3uk.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESTEJbHOCTHU

CTYJEHTOB

Conepxxanue
oOyueHust

XapakTepucTHKA OCHOBHBIX BU/I0B Y4eOHOM 1eATeJIbHOCTH
CTYA€HTOB (HAa YPOBHe Y4eOHBIX /IeiiCTBHI)

BBenenune

YMeHusl OCTaHOBKH LieJel AesITeIbHOCTH, IJIaHUPOBAHUSI COOCTBEHHOM
JEATEIbHOCTH Il JOCTH)KEHHs IIOCTABJICHHBIX LEJIEH, IPEIBUACHUS
BO3MOJKHBIX PE3Yy/IbTaTOB 3TUX JECUCTBUH, OPraHU3aluy CAaMOKOHTPOJIS U
OLICHKH ITOJIY4EHHBIX PE3YyJIbTATOB.
PasButne cnocoOHOCTH SICHO W TOYHO HM3JIaraTh CBOM MBICIIH, JIOTUYECKU
000CHOBBIBAaTh CBOIO TOYKY 3pEHHS, BOCIPUHMMATh U aHAIW3MPOBATh
MHEHHUsI COOECeTHUKOB, MpHU3HABas MpPaBO JIPYroro 4ejoBeKa Ha HWHOE
MHEHHE.
[IpousBenenne usmepeHuss (PU3NUECKUX BEIUYMH U OLEHKA T[PAHMUIIBI
MIOIPEIHOCTEN U3MEPEHU.
[IpencraBnenue rpaHuIbl MOIPEIIHOCTEN M3MEPEHUN MPU MOCTPOCHUU
rpadukoB.
YMeHue BbICKa3bIBaTh TUNOTE3bI ISl OOBSICHEHHS HAOII01aeMbIX
SIBJICHUI.
YMeHnue npeajaratb MOJEIH SBJICHUM.
VYka3zaHue rpaHull IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
N3noxeHrne OCHOBHBIX ITOJIOKEHWH COBPEMEHHOM HAy4yHOW KapTHHBI
MHpa.
[IpuBeneHue mprUMepoB BIUSHUS OTKPBITUI B (U3UKE HA MPOrpecc
B TEXHUKE U TEXHOJIOIMU IIPOU3BOJICTBA.

HUcnoan3oBanne MHTEpHETA 17151 MOMCKA HHpOpManMu

PA3JEJI 1. MEXAHHUKA

Kunemamuxa

[IpencraBienne MEXaHMYECKOTO  JIBIDKEHUA  Tela  ypaBHEHUAMU
3aBUCUMOCTH KOOPJMHAT U MPOEKIUENH CKOPOCTH OT BPEMEHH.
[IpencraBneHne  MEXaHMYECKOTO  JIBIDKCHHMsI  Tenma  rpaduxkamu
3aBUCUMOCTH KOOPJMHAT U MPOEKIUENH CKOPOCTH OT BPEMEHH.
Onpenenenue KOOPAUHAT MPOUJAECHHOTO IMYTH, CKOPOCTH M YCKOPEHHUS
Tena Mo rpadukaM 3aBUCUMOCTH KOOPJIWHAT M MPOCKIUHA CKOPOCTH OT
BpeMeHHu. OrnpeneneHue KOOpAUHAT MPONIAECHHOTO IYTH, CKOPOCTH M
YCKOPEHMS TeJjla MO YPaBHEHUSIM 3aBUCUMOCTH KOOPJAMHAT U MPOEKIUI
CKOPOCTHU OT BPEMEHH.

[IpoBenenue CpPaBHUTEIBLHOTO aHaiau3a PaBHOMEPHOTO n
PABHONIEPEMEHHOIO JABMKECHUI.

VKazaHue  UCHOJB30BaHUs  IOCTYNATEIBHOTO W BPALLATEIBHOTO
JIBMDKCHUH B TEXHUKE.

[IpnoOperenue ombiTa pabOTHl B TPYMIE C BBIOJIHEHUEM pPa3IUYHBIX
COLIMAJIBHBIX POJICH.

Pa3paboTka BO3MOKHON CHCTEMBI JEHCTBUII M KOHCTPYKIUHU JUIS
JKCIIEPUMEHTAIBHOTO OIPEAETIEHUS KUHEMATUUECKUX BETUYUH.
[Ipencrasnenne nHGopmMalu 0 BUAAX IBUKEHUS B BUAE TaOIUIIBI

3axonwl COXpAHEHUA
68 MEXAHUKe

[IpumeHeHne 3akOHa COXpAaHEHUs UMIYJIbCAa Uil  BBIYMCIICHUSA
VU3MEHEHUHN CKOPOCTEN TEJI IIPU UX B3aUMOJECHCTBUSIX.

N3mepenune paboThl CHII M U3MEHEHHE KHHETUYECKOW SHEPTUH Tela.
Brruncnenue paboThl CUIT 1 U3MEHEHUS] KHHETUYECKOW SHEPTUH Tena.
BrrunciieHne noTeHMalIbHOM SJHEPTUH TEN B TPABUTALIMOHHOM IIOJIE.
Omnpenenenre MOTEHIMAILHOW SHEPTUU YyIpyro AeGpopMHUPOBAHHOTO
TeJa M0 U3BECTHOM JeOpMaIUM B KECTKOCTHU TeJa.
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[IpumeHeHne 3ak0Ha COXPAHEHNS MEXaHUYECKOW 3HEPTUU IIPU pacdyeTax
pe3yJIbTaTOB B3aUMOJEHCTBUI TeJl IPaBUTALIMOHHBIMU CUJIAMU U CUJIAMU
YIPYTOCTH.

VYka3zaHue rpaHull IpUMEHUMOCTH 3aKOHOB MEXaHUKH.

VYkazanue y4eOHBIX JUCUUIUIMH, IPU U3YYEHUH KOTOPBIX HCIOJIB3YIOTCS
3aKOHBI COXpaHEHUs

PA3JIEJI 2. OCHOBBI MOJIEKYJISPHON ®U3UKHW 1 TEPMOJUHAMUKH

Ocnosuvl
MOJLEKYNAPHOLU
KUHemu4ecKkou
meopuu.
Hoeanvuwiii casz

BreimonHeHue  3KCHEPUMEHTOB,  CAYXalUX Ui  0OOCHOBAaHHS
MOJIeKysipHO-KuHeTnueckoit Teopuu (MKT).

Pemenne 3amau ¢ mpuMEHEHHEM OCHOBHOTO YPaBHEHHUS MOJEKYJSPHO-
KMHETUYECKON TEOPHUH T'a30B.

Ompenenenre mapamMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSTHUM Ha
OCHOBAHUU YPaBHEHMsI COCTOSTHUS UJI€aTbHOTO Ta3a.

Ormpenenenre mapamMeTpoB BEHIECTBA B Ta3000pa3HOM COCTOSIHUM M
MpoucXoaamux mnpoueccoB 1o rpaduxam 3asucumocta p (T), V (T), p
(V).

OxcnepumenTanbHoe uccienopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenne B Buae TrpaduKoB H30XOPHOTO, M300apHOTO U
M30TEPMHUYECKOTO MPOIIECCOB.

Brruncnienue cpenHell KUHETHYECKOW SHEPTrUM TEIUIOBOTO JIBH)KEHUS
MOJIEKYJI TT0 U3BECTHOM TeMIepaType BeIlecTBa.

Bricka3biBaHMe TUTIOTES TSI OOBSICHEHUS HAOIIOJaeMBIX SIBIICHUM.
VYkazanue rpaHul] TPUMEHUMOCTH MOJICIH «UJeaTbHBIN Ta3» U 3aKOHOB

MKT

OcHosvl
MepMOOUHAMUKU

N3mepenue koymyecTBa TEIJIOTHI B MPOLIECcCaxX TEIUIONepe1adH.

Pacyer konnyecTBa TEMJIOTHI, HEOOXOAMMOIO Ui OCYLIECTBJICHUS
3aJJaHHOTO TpoIlecca ¢ Temionepenayeii. Pacuer usMeHeHus: BHyTpEHHEN
SHEpruu Tel, paboThl W TEPEeJaHHOIO KOJIMYECTBA TEIUIOTHI C
HCIOJIb30BAHMEM MIEPBOT0 3aKOHA TEPMOJAUMHAMUKH.

Pacuer paboThl, coBepIieHHO# ra3oM, 1o rpaduky 3aBucuMoctu p (V).
Boruncnenue pa®oThl ra3a, COBEpUICHHON MTPH U3MEHEHUHU COCTOSHUS IO
3amMkHyTOMY HUKTy. Berancnenue KIIJ[ mpu coBepmiennn razom padoTh
B IIpOLIeCcCax U3MEHEHHUSI COCTOSIHUSA M0 3aMKHYTOMY HUKITY. OO0bsCHEHUE
OPUHIIMIIOB JEHCTBUS TEIUIOBBIX MalIMH. JleMoHcTpanus poiu Gpu3nku B
CO3Z[aHMH U COBEPIICHCTBOBAHUU TEIIOBBIX JIBUTaTelCH.

N3noxkeHue cyTu HKOJOTMYECKUX MpoOIeM, 0OYCIOBIEHHBIX pabOTOM
TEIUIOBBIX JBUTATENCH U MPEIOKEHUE ITYTH UX PELICHUSI.

VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJIUHAMUKH.

YMeHue BECTH MAJOT, BHICIYIINBATh MHEHHUE OINIOHEHTAa, Y4acTBOBATh
B JICKYCCHH, OTKPBITO BhIpaXaTh U OTCTaWBATh CBOIO TOUKY 3PEHUSI.
VYkazanue y4eOHBIX AMCHUUILUINH, IPU HU3YYEHUU KOTOPBIX HCIOJIB3YIOT
yueOHbIN MaTepral «OCHOBBI TEPMOTMHAMUKIY

Ceouicmea napos,
orcuoxocmelt,
meepobix mei

N3mepenue BIaKHOCTH BO3yXa.

Pacuer kosimyecTBa TEMJIOTHI, HEOOXOIUMOIO JJISI OCYLIECTBICHMS
npolecca IMepexosa BEIIECTBA W3 OJHOTO arperaTHOro COCTOSIHMS B
Apyroe.

OKCIIEpUMEHTAIBHOE MCCIIEA0BAHNE TEMIOBBIX CBOMCTB BELIECTBA.
[IpuBenenne mnNpUMEpOB KaNWJUIAPHBIX SBJICHUH B OBITY, TNPHPOJIE,
TEXHHUKE.

HccnenoBanne MeXaHMYECKHMX CBOMCTB TBEpAbIX Ten. I[IpumeHenue
¢u3nyeckux MOHATHH M 3aKOHOB B y4yeOHOM  Marepuane
po(heccCHOHABHOTO XapaKTepa.
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Hcnons3oBanue MHTepHeTa s noucka uHGopMaiuu o pazpaboTkax u
MIPUMEHEHHIX COBPEMEHHBIX TBEP/BIX U aMOP(HBIX MAaTEPHAJIOB

PA3JIEJI 3. QJIEKTPOJIMHAMMKA

Onexmpocmamuxa

Breraucnenue cun B3aI/IMOIICI\/JICTBI/I$I TOYCUYHBIX DJICKTPUYCCKUX 3apAa0B.
Bbluncnenue HanpspPKEHHOCTH  DJIEKTPUYECKOrO  IIOJISL  OJHOIO M
HECKOJIBbKUX TOYCYHBIX QJICKTPUYCCKHUX 3apAa0B. Brranucnenue
IMOTCHIMAIA BJICKTPUUYCCKOr0 II0JIA OAHOTO M HECKOJIBKUX TOYCYHBIX
JNEKTPUYECKUX 3apsa0B. MI3MepeHne pa3HOCTH NOTEHIMAIIOB.
N3mepenue 3Hepruu AIEKTPUYECKOTO MOJIS 3apsSKEHHOTO KOHJIEHCATOPA.
Bbluncnenue  sHepruM  DJIEKTPUYECKOTO  IOJIS  3apsyKEHHOTO
KOH/JIEHCATOPA.

Pa3paboTka miiaHa ¥ BO3MOKHOM CXeMBbl IEUCTBUN SKCIEPUMEHTAIBHOTO
ONIPENENEHUsI JIIEKTPOEMKOCTH KOHJEHCATOpa M JUAIEKTPUYECKOU
MIPOHUI[AEMOCTH BEIIECTBA.

HpOBeI[eHI/Ie CpPaBHUTCJIBHOT'O aHaJlnu3a TpaBUTAIMOHHOT'O nu
3JIEKTPOCTATUYECKOTO MOJIEH

Tlocmosnnvi mox

N3mepenue wmomHOCTH diekTpudeckoro Toka. M3mepenume DAC u
BHYTPEHHETO CONPOTUBIIEHUSI HICTOYHHUKA TOKA.

Boinmonnenue pacueToB CHiIbI TOKa M HaNpsDKEHUM Ha  ydacTKax
anekTpudeckux nene. OObsICHEHNE HA MTPUMEPE AEKTPUUECKON 1IeTIH C
nBymst ucrounukamu Toka (DC), B KakoM ciyyae HCTOYHHK
ANIEKTPUYECKOM SHEPTrUu paboTaeT B peKUMe T'eHepaTopa, a B KAKOM — B
pexXUMe MOTPeOUTENS.

Onpenenenue  TeMmeparypbl  HUTH  HakaiduBaHus.  M3MmepeHue
ANEKTPUYECKOTO 3apsi/ia AIEKTPOHA.

CHsiTHE BOJIbTAMIIEPHOW XapaKTEPUCTUKU TUOA.

[IpoBeneHne CpaBHUTENBHOTO aHaM3a MOJYMPOBOJHUKOBBIX THUOJOB U
TPHUOJIOB.

Ucnonb3oBanue MuTepHeTa g noucka MHGOPMAIMU O MEPCIEKTHBAX
Pa3BUTHSI MTOJIYTIPOBOIHUKOBON TEXHUKHU.

YcTaHOBKa NPUYHMHHO-CIIEICTBEHHBIX CBSI3el

Macnummnvie senenus

WN3mepenne MHOYKIMM  MarHUTHOrO  moJid.  Bbluucinenuwe — cwui,
JEHCTBYIOUIUX HA MPOBOJAHHUK C TOKOM B MArHUTHOM TIOJIE.

Bolunicnenue  cwii,  JEHCTBYIONIMX  Ha  JJIEKTPUYECKUH  3apsf,
JBUKYIIUICS B MATHUTHOM TIOJIE.

HccnenoBanue sSBICHUI AIEKTPOMArHUTHOW WHAYKIIMU, CAMOUHTYKIIHH.

Boruncnenue sHepruu MarHUTHOTO TOJISL.

OObscHEeHrEe TPUHIIUIIA JEHCTBUS SIEKTPOIBUTATEIS.

OObscHEeHUEe TIPUHILIMIA JEHCTBUS TeHepaTropa NMEKTPUYECKOTO0 TOKA U
ANEKTPOU3ZMEPUTENBHBIX MpuOOopoB. OObsACHEHHE NPHUHLHUIA JCHCTBUS
Macc-crekTporpada, ycKkopuTese 3apsHKeHHBIX YaCTHII.

OObsicHEeHHe pOJIM MAarHUTHOTO Mol 3eMiIM B JKU3HH pacTEeHUH,
YKUBOTHBIX, YEIIOBEKA.

IIpuBeneHne npUMEpPOB MPAKTUYECKOTO IPUMEHEHMSI H3Y4YEHHBIX
SBJICHUH, 3aKOHOB, PUOOPOB, YCTPOHCTB.

[IpoBeneHne CpaBHUTEIBHOTO aHANIM3a CBOMCTB NIEKTPOCTATUYECKOTO,
MarHMTHOTO ¥ BUXPEBOTO IEKTPUUYECKUX MOJIEH.

OObscHEeHrEe Ha MPUMEPEe MArHUTHBIX SIBJICHHUN, TOYeMY (U3UKY MOMXKHO
paccMaTpuBaTh KaKk METaTUCITUILINHY.

PA3JIEJI 4. KOJIEBAHUSA 1 BOJIHBI

Mexanuueckue
Konebanus

HccnegoBanne 3aBUCHMMOCTH nepuoaa KOoJIcOAHHM MaTeMaTUYeCKOTO
MadTHHKA OT €ro JJIMHbI, MACChbl U aMIIJIUTYAbI KOJIeOaHHMIA.
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HccnenoBanue 3aBUCUMOCTH TIEpHO/a KOJIeOaHUl Tpy3a Ha MPYKUHE OT
€ro Macchl M JKECTKOCTU TPYXHHBI. Bbrumcienue nepuoja kxojeOaHHiA
MAaTEMaTUYCCKOIO0 MAasTHHKAa IO HU3BCCTHOMY 3HAUCHUIO €TI0 JJIWHBI.
Brruncnenue mepuoga kosiebaHWW Tpy3a Ha IMPYKHUHE 10 H3BECTHBIM
3HAYCHHAM €TI0 MACChI 1 JKCCTKOCTHU ITPYKUHBI.

BbipaOoTka HaBBIKOB BOCIIPMHMMAaTh, aHAJIM3UPOBATh, IepepadaThIBaTh
U TMPCABABIATH I/IH(l)OpMaIII/IIO B COOTBCTCTBUH C IIOCTABJICHHBIMU
3a7a4aMu.

[IpuBeneHre npuUMEpPOB AaBTOKOJIEOATEIbHBIX MEXAHUYECKUX CHCTEM.
ITpoBenenue knaccudurayy Kojaebanui

Ynpyeue xonebanus

W3mepenue [iMHBI 3BYKOBOW BOJIHBI IO pe3yibTaTaM HaOIIOJEHUM
MHTEp(PEpPEHIIUN 3BYKOBBIX BOJIH.

Habntonenne um oObscHEHHE SBICHUM HMHTEpPEpeHUUH U AUPpakiuu
MEXaHUYECKUX BOJIH.

[IpencraBnenue obnacteil npuMeHEHUs yIbTpa3ByKa U MEPCIEKTUBBI €T0
WCI0JIb30BAHUS B Pa3IMUHBIX 001ACTAX HAYKH, TEXHUKH, B MEJUIIMHE.
N3noxxeHnue cyTu 3KOJOTUYECKUX MPOOJIeM, CBSI3aHHBIX C BO3/EHCTBHEM
3BYKOBBIX BOJIH Ha OpPraHU3M 4YeJOBeKa

Onexmpomacnumuvie | HabmoneHne ocuuuiorpaMM rapMOHUYECKUX KoJIeOaHWUW CHIIBI TOKa B
Konebanust LEIH.
N3mepenue ANEKTPOEMKOCTH KOHJIEHCATOPA. N3mepenune
WHIYKTUBHOCTH KaTYIITKH.
HccnemoBanne SIBJICHUSA ANEKTPUIECKOTO pe3oHaHca B
OCJIEA0BATEIbHOM IEIH.
[IpoBenenue AQHAJIOTHU  MEXAy  (PU3MYECKUMU BEIIMIMHAMH,
XapaKTepHU3YIOINMU MEXaHUYECKYIO u 3JIEKTPOMarHUTHYIO
Koe0aTeIbHbIE CUCTEMBI.
Pacuer 3HayeHuid cwibl TOKAa W HAOPSKEHHS Ha SJIEMEHTax Ienu
MEPEMEHHOTO TOKa.
HccnenoBanne mpuHnMma aeicTBus TpaHchopmaropa. McciemoBanue
MPUHIIMIA ACHCTBUS TeHEpaTOpa NEPEMEHHOTO TOKA.
Hcnons3oBanne MHTEpHETA I MOMCKa MHPOPMAIUA O COBPEMEHHBIX
crioco0ax mepeaavn dIEKTPOIHEPTUU
OnekmpomaeHumuvie | OCyIIECTBICHHE paauonepenadyd W paauonpuema. HcecnenoBanue
80JIHbL CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K M3y4aeMbIM Ha ypokax (pU3UKU
00BEKTaM UM OCBaMBaeMbIM BHIaM JedaTeabHOCTH. OOBsICHEHHE
NPUHUUIIMAIBHOTO Pa3Iuyusl MPUPOJbl YIPYTUX U 3JIEKTPOMATHUTHBIX
BOJH. M3lokeHHe CyTH 5SKOJOTUYECKHUX TMpoOJeM, CBSA3aHHBIX C
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMU 1 BOJTHAMH.
OObsicHEHHe POJIM  DIJICKTPOMATHUTHBIX BOJH B  COBPEMEHHBIX
HccleaoBanusax Beenennon
PA3JIEJI 5. OIITUKA
Ilpupooa ceema [IpuMeHeHre Ha MPAKTHUKE 3aKOHOB OTPAXKEHHUS U TMPEIOMIICHUS CBETa

IIPU PELIECHUH 3a]a4.

Onpenenenre CEKTpalbHBIX IPAHUL YyBCTBUTEIBHOCTH YEIOBEUECKOTO
rjiasa.

YMeHue CTpouTh U300paKeHUs MPEMETOB, JaBaeMbIE JINH3AMH.

Pacuer paccTosiHUS OT TUH3BI 10 U300paXKEHUS MPEIMETA.

Pacuer onTudeckoit CHIIBI TUH3GI.

N3mepenune GOKyCHOTO pacCTOSIHUSI TUH3BL.

HcnpiTanue Moieneil MUKPOCKOIIA U TEJIECKOTIA.
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Bonnosvie celicmsa
ceema

Habnronenue siBnenust nHTEp()EpeHINH 3IEKTPOMArHUTHBIX BOJIH.
Habnronenue siBnenus 1upakuuy JIeKTPOMAarHUTHBIX BOJTH.
Habnronenue siBieHus MOISAPU3ALMH HJIEKTPOMArHUTHBIX BOJIH.
W3mepeHne UIMHBI CBETOBOM BOJIHBI 1O pe3yibTaTaM HaONIOJCHHS
apreHust uHTepdepenuun. Habmonenue sBiaeHus audpakiuu cBeTa.
HaGnronenue sBieHUs TMONSpH3allMd W AMCIEpcMU  cBeTa. [lomck
pa3uuMii ¥ CXOACTBA MEXIY IU(PPAKIMOHHBIM U JAUCHEPCHOHHBIM
CIIEKTpaMH.

[IpuBenenre mpUMEpOB TMOSABICHHUS B TNPUPOJE M HCIOJIB30BAHHUS B
TEXHUKE SBICHUA WHTEPPEpEHINH, TUPPAKIUH, TOIIPU3ANIA |
mucriepcuu  cBera.  I[lepeuncieHne MeETONOB TO3HAHUS, KOTOPBIE
WCTIOJIb30BAHBI NP W3YYCHUH YKAa3aHHBIX SIBJICHUH.

PA3JEJ 6. JIEMEHTHI KBAHTOBOW ®U3UKH

Keanmosas
onmuxa

Ha6mronenue doroanekrpuueckoro sddexra. OObsicCHEHHWE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX IIPE/ICTaBICHUI.

Pacuer MakcuManbHOM KHHETHYECKOW DSHEPIMM DJIEKTPOHOB IIPH
(dhoTornekrpuueckoM 3pdexre.

Omnpenenenre paboOThl BBIXOJA AMIEKTPOHA MO IpaduKy 3aBUCUMOCTH
MaKCUMAaJIbHOM KHWHETHYECKOW SHEpruu (POTOIIEKTPOHOB OT HACTOTHI
cBeta. M3mepenne paboThl BBIX0/1a JIEKTPOHA.

[lepeuncnenne npuOOPOB yCTAHOBKH, B KOTOPBIX MpPHUMEHSETCS
0e3nHepIMOHHOCTh GoToddDekTa.

OO0bscHEeHnEe KOPITYCKYISIPHO-BOJIHOBOTO Ayalli3Ma CBOUCTB (DOTOHOB.
OObsiCHEHNE POJIM KBAHTOBOM ONITHKH B Pa3BUTUH COBPEMEHHOUN (DU3UKHU

Duzuxa amoma

Ha6nronenne nuHeHvYaThIX CIIEKTPOB.

Pacuer wacToThl M JUIMHBI BOJHBI MCIyCKAaEMOTO CBETa TMPH IEPEXoje
aToMa BOJIOPO/Jia U3 OJTHOTO CTAIMOHAPHOTO COCTOSIHHSI B APYTOE.
OObsicCHEHNE TTPOUCXOKIACHUS JIMHEHYATOTO CIIEKTpa aToMa BOJOpoda U
pa3Iuuus TUHEHYATHIX CIICKTPOB PA3IMYHBIX T'a30B.

HccnenoBanue TMHEHYATOTO CIIEKTPA.

HccnenoBanue nmpuHIuna paboThl JIOMHUHECIICHTHOM JIAMITHI.
Hab6mronenue n oObsICHEHNE MPUHIIAIIA ISHCTBUS Jlazepa.

[IpuBeneHre MpuMEPOB UCIIOIL30BAHMS Jla3epa B COBPEMEHHOM HAayKe H
TEXHHKE.

Hcnons3oBanne MHTEpHETA M1 TOWCKAa MHGOPMALIMKM O MEPCIIEKTHBAX
IPUMEHCHHUS Jla3epa

Dusuxa amomHozo
sa0pa

Habmonenue TpekoB anbda-uacTull B kamepe Bunbcona.
PeructpupoBanue siaepHbIX U3TYYSHUN ¢ TOMOUIbIO cueTunka [ elirepa.
Pacuer sHepruu cBsA3M aTOMHBIX SJIEP.

Onpenenenve 3apsia M MaccoBOr0  4YuWclia aTOMHOTO  siipa,
BO3HHUKAIOILIETO B Pe3y/IbTaTe PaIMOAKTUBHOTO PacHaa.

Bbruucnenue sHepruu, OCBOOOXKIAIOIIEHCS MpPU  PaAMOAKTUBHOM
pacmaze.

Onpenenenne NpoayKTOB AEPHON PEAKIIHH.

Beruncnenue sHepruu, 0cBOO0XKIAIOIIENCS TIPH SIIEPHBIX PEAKIMSX.
[loHnMaHne npeuMyHIECTB M HEIOCTAaTKOB HCIOJIb30BAHUS ATOMHOM
SHEPTrUM U HOHU3HUPYIOIINX U3IYYEHUH B IPOMBILUIEHHOCTH, METUIIMHE.
W3noxeHne  CyTM  DKOJOTMYECKHMX  HpoOJeM,  CBA3AHHBIX  C
OMOJIOTUYECKUM JICHCTBUEM PAJHOAKTUBHBIX H3ITYYCHUN.

[IpoBenenue knaccupuKaIUy YIEMEHTAPHBIX YaCTHII IO UX (PHU3NIECKIM
XapaKkTepUCTUKaM (Macce, 3apsiy, BPEMEHHU )KU3HU U T. 11.).

[loHnMaHue IIEHHOCTEH HayyHOro TO3HAaHUS MHMpa He BoOOIIe s
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4qCiIaoBCUYCCTBA B I1ICJIOM, a O KaXIoro 06yanOLH€FOCH JIUYHO,
IIGHHOCTEH OBJIAJCHUSI METOI0M HAayY4YHOTO IMO3HaHUA IJI JOCTUIKCHUA
yC1icxa B JIF000M BUJIC HpaKTH‘ICCKOﬁ JACATCIIBHOCTU.

PA3JIEJI 6. DBOJIIONINS BCEJJEHHOM

Cmpoenue u
pazeumue
Bcenennoti

HaGnronenue 3a 3Be3namu, JIyHoH 1 1iaHETaMu B TEJIECKOTI.
HabntoieHne COMHEUHBIX MATEH C MOMOUIBIO TEJIECKONA M COJIHEYHOI'O
JKpaHa.

Ucnonb3oBanue MHTepHeTa [uisl MOUCKAa H300paKEHUH KOCMMUYECKUX
00BeKTOB U HH(pOpMaIHH 00 X 0COOEHHOCTSIX.

OOcyxeHue  BO3MOXHBIX  CIIEHApUEB  3BOJIOLMU  BceneHHOM.
Hcnons3oBanue MHTEpHETA U1 TOWCKA COBPEMEHHOM HH(POPMAIIUH O
pazButuu Beenennoit. Onenka nHGOpMAaIMK C TTO3UIINH €€ CBOMCTB:
JIOCTOBEPHOCTH, 0ObEKTUBHOCTH, MOJHOTHI, aKTyaJIbHOCTH U T. [I.

Deonoyus 36e30.

Tunomesa
NPOUCXOAHCOEHUS
Conneunoti
cucmemwl

Breruucnenue sHepruu, OCBOOOXKHAIOMICHCS TP TEPMOSIEPHBIX
peaKIusX.

®opmynrpoBKa MpoOIeM TEPMOSIIEPHON SJHEPTETUKH.

OObsicHEHNE BIUSAHUS COTHEYHOM aKTUBHOCTH Ha 3eMJTIO.

[ToHnmanme podaM KOCMHUYECKHX HWCCIEJOBAaHUN, WX HAy4YHOTO |
SKOHOMUYECKOTO 3HAYCHHSI.

OO6cyxIeHrne COBPEMEHHBIX TUTIOTE3 O MPOUCX0xaeHHN COMHEUHON
CucTtemsl.
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3. YCJI0OBUSA PEAJIM3ALIMU YYEBHOI'O IIPE/IMETA

3.1. MaTepuajabHO-TeXHUYECKOe odecrieyeHHe nmpeaMera
Jis peanu3anuu ydyeOHOW mporpammbl mpeamera «Dusmkay HMeeTcs y4eOHBIM KaOWHET
¢bu3uKM ¢ 1a00PaHTCKOW KOMHATOM.
ObopynoBanue yueOHOro KaOMHeTa:

MOCAJJOYHBIE MECTa CTYJCHTOB;

pabouee MeCTO Mpero1aBaTels;

paboyasi MesoBas T0CKa;

HarJISAIHbIC MOCOOMs (Y4eOHUKH, OTIOPHBIC KOHCIIEKTHI-TUIAKATHI, CTCH/IbI, KAPTOYKH, Pa3JaTOIHBIN

Marepuai, KOMIUIEKThI JJA0OPAaTOPHBIX padoT).

KOMIUJIEKT y4eOHO-METO/INYECKON JOKyMEeHTaluuu (y4eOHHKHM U ydeOHble MOCOOHS, KApTOUKU -

3aJJaHUs, TECThI, TEXHOJIOTHUECKUE KapThl, pabouune JIUCTHI);

- HaTJIAIHBIE TOCOOMS (TUIaKaThl, IEMOHCTPAIIMOHHBIE CTEH/IbI, MAKETHI);
- KOMIUIEKT HHCTPYMEHTOB H ITPUCIIOCOOICHHIA.
TexHuueckue cpeacTBa 00ydeHus: HOYTOYK, MPOTpaMMHOE 00eCTIeueHHE,
MYJIbTUMEIUUHBIA IIPOEKTOD;
- ay/IMOBU3YAIbHBIC CPEICTBA — CXEMbI M PUCYHKH K JICKIIHSIM B JJICKTPOHHBIX MTPE3CHTAITUSX.
Ob6opynoBanue nadboparopuu GU3NKH:

VY4eOHo - MeToInuecKast TuTeparypa no gusuke (yaeOHUKH, 3aJaYHUKH, TUJAKTHIECKHEe
MaTepHallbl, CIIpaBOYHAS JIUTEPATypa, KpaTKUE METOINIECKAE PEKOMEH AN U YKa3aHHsI K
MIPOBEICHUIO JTaAOOPATOPHBIX paboT, paboure TeTpaau st 1Tab0paTOPHBIX PaboT).

KommuiekT anexkrpocHabxeHus kKabuHeTa (GU3HUKH.

[TpuGopk! AJ1st IEMOHCTPAIIMOHHBIX OMBITOB (MTPUOOPHI 0OIIIET0 HA3HAYEHU S, TPHUOOPHI TT0 MEXAHHKE,
MOJIEKYJIIPHON (DU3UKE, FIMEKTPUIECTBY, ONTHKE U KBAHTOBOU (hH3HUKE).

[TpuGops! st GpOHTANIBHBIX JTAOOPATOPHBIX PadOT M OMBITOB ( HAOOPHI 00OPYIOBAHUS 110 BCEM
TeMaM Kypca (GU3UKH).

[Tpubopk! amst MpakTUYECKUX padoT.

[IpunannexxHocTu Uit onbITOB. (JlabopaTtopHble MPUHAATIEKHOCTH, MaTEPHAIIbI, TOCY/A,
WHCTPYMEHTBHI).

Monenu.

[TeuaTHbie mocoOus. (Tabauiel, pa3aToOYHbIE MAaTEPHAIIBI).

[IporpamMmmuoe obecrieueHue A1l KOMIbIOTEPA.
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3.2. YueOHO-MeTOoAMYecKOe U MHPOPMALIMOHHOE o0ecreyeHne npeaMera
Ilepeyenn y4eOHBIX H31aHUI
OcHOBHbIE HCTOYHUKH /151 CTY/ICHTOB:

1. .. Mskume, b.b. byxosues, H.H. Corckuit ®wuszuka: VYueonux miga 10 xi.:
obmreoOpasosar. yupexacauii — 12-¢ uza. - M.: [Ipocsemenne, 2021.

2. I'.4. Msxumies, b.b. ByxosneB @usnka: Yuebnuk st 11 k1. o0meo0pa3oBar. yapexaeHuin
— 12-e m3x. - M.: IIpocsemnienue, 2021.

JlonoJHUTeIbHbIEe HCTOYHUKH:

3. ImurpueBa B. ®@. ®usuka s npodeccuii U CrienualbHOCTEH TEXHUYECKOTO MPpohuiIs: yaeOHUK
T 00pa30BaTEbHBIX YUPESKICHHH cpea. mpod. oopazoanus. — M., 2017.

4. Imutpuena B. @. dusuka 11 npodeccuii U cnenuaibHOCTeR TexHndeckoro npoguis. COopHUK
3aja4: yuel. mocobue s 00pa3oBaTENbHbBIX YUpEXIeHUH cpell. mpod. odpazoBanus. — M., 2017.
5. Imutpuesa B. @., Bacunses JI. Y. ®usuka mist npodeccuil u crenuanbHOCTEH TEXHUYECKOTO
npoduis. KonTpoiapHbie MaTepuaibl: yued. mocoOus i YUpexaeHu cpen. mpod. odpasoBanus /
B. ®. Imutpuesa, JI. . Bacunbe. — M., 2017.

6.KacbstHoB B.A. ®m3uka. 10 xi1.: YueOHHK 1151 0011e00pa3oBaTeIbHBIX yueOHBIX 3aBe/IeHU. — M.,
2012.

7.KacesaaoB B.A. ®usnka. 11 xi.: YueOHuK 17151 001eo0pa3oBaTebHBIX YU€OHBIX 3aBeICHU. — M.,
2013.

s mpenonaBaresis:

1. Koncrutymus Poccuiickoit denepanuu (mpuHsATa BCEHapOAHBIM rosiocoBanueM 12.12.1993) (c
y4eTOM TOMNpPaBOK, BHECEHHBIX (pefiepaabHbIMU KOHCTUTYIIMOHHBIMU 3aKkoHaMu P® o mompaBkax K
Koncrutynuu P® ot 30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PDO. — 2009. — Ne 4.
— Cr. 445.

2. ®enepanbHbIil 3aKk0H OT 29.12. 2012 Ne 273-D3 (B pen. penepanbHbix 3akoHOB OT 07.05.2013 Ne
99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3,
oT 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHeceHHBIMU DeiepaibHBIM 3aKOHOM
oT 04.06.2014 Ne 145-®3) «O06 o6pazoBanuu B Poccuiickoit deaepanumy.

3. Ilpukaz MunucrepctBa obOpazoBanuss u Hayku P® «O0 yrBepxkaeHun deaepaabHOro
roCy/IlapCcTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CcpeaHero (MOJHOro) oOmero oO0pa3oBaHUMD»
(3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

4. Tlpukaz Mwunobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHecenunm usmeHenuii B Ilpukas
MunuctepctBa o0pazoBanus u Hayku Poccuiickoit ®Denepauuu ot 17.05.2012 Ne 413 “O6
yTIBEepkACHUU (PellepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHETO (TIOTHOTO)
o01ero oOpa3oBaHus’ .

5. IMucemo [lemaprameHTa rocyAapCTBEHHOM TMOJUTUKH B cepe MOArOTOBKM PabOUYUX KaJpoOB H
JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 PexomeHaiuu no opraHu3ayiy MoJIydeHus
cpenHero oOmiero oOpa3oBaHMsI B Ipelesax OCBOEHHS 00pa30BaTENbHBIX MPOTPaMM CPEIHETO
npodeccroHanbHOr0 006pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHMs ¢ y4eTOM TpeOOBaHMIA
(denepanbHBIX TOCYAapCTBEHHBIX OOPa30BAaTENbHBIX CTAHAAPTOB M MOJIydaeMoil mpodeccuu Hiu
CMELUAIBHOCTH CPEIHEr0 NPOoPeCcCCHOHATBHOTO 00pa30BaHU».

6. ®enepanbublit 3ak0H oT 10.01.2002 Ne 7-d3 «O06 oxpaHe okpyxarwomuieil cpeab» (B pea. OT
25.06.2012, c u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr. 133.

7. Imumpuesa B. @., Bacurves JI. M. ®usuka a1 npodeccuit U cnenuaibHOCTeH TEXHUYECKOTO
npouIIst: METOMYECKHE PEKOMEHAAaluU: MEeTOo 1. mocobue. — M., 2010.
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www. school. edu. ru (Poccuiickmii 00pa3oBaTeNbHBIN MOpTaNn. JIOCTYITHOCTh, KadecTBo,
3P PEKTUBHOCTB).

www. ru/book (DnexkTpoHHas OMOIHOTEYHASI CHCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3zoBarensHbie pecypebl MaTepHETA — DH3UMKA).

www. school-collection. edu. ru (Exunas kosekims nudpoBsIx 00pa3oBaTeIbHBIX PECYPCOB).
https//fiz.1september. ru (yueOHO-MeTOAMUECKast TazeTa «DUZHKAR).

www. n-t. ru/nl/fz (HobeneBckue naypeartsl 1o ¢pusuke).

www. nuclphys. sinp. msu. ru (Snepuas pusuka B Iatepuere).

www. college. ru/fizika (IToarotoska k EI'D).

www. kvant. mccme. ru (Hay4HO-NIONYJSIpHBIN (PU3HKO-MaTeMaTudecKuil )xypHai «KBaHT»).

Www. yos. ru/natural-sciences/html (ecTecTBeHHO-HaYUYHBIH KypHAI s MOJIoAekH «I1yTh B
HayKy»).

MeTtoanyeckue pa3padoTku:

1. Mapkuna I'.B., boopos C.B. «®usuka. [loypounsie miansl 10 knace», Bonrorpag «Yuurenb»
2006 ron.

2. Mapkuna I'.B. «®u3suka. [loypounsie miansl 11 knacey», Boarorpag «Yaurtens» 2006 ron.

1. Haydno-meronuveckuii  KypHan Ui TpenojgaBaTesied  (U3WKHA, AacTPOHOMHH U
ectecTBO3HaHMS «Du3nkay, n3natenbckuid 1oM «llepBoe ceHTIOps»

3.3. Meroanyeckue peKOMEHAAIMHU 10 OPraHU3alUU U3yYeHUs NpeaMeTa

B mensx peanm3anuu KOMIETEHTHOCTHOTO IMOJXOJa TPH MPEMOJAaBaHUH JAUCITUTLTAHBI
UCTIONB3YIOTCS  COBPEMEHHbIE 00pa30BaTeNIbHbIE TEXHOJIOTHH: IPAKTHKO-OPUEHTHPOBAHHBIE
TexHoJIoTuU  (JabopaTopHble  paboOThI), WHGOPMAIMOHHBIC TEXHOJOTUH  (KOMITBIOTEPHBIC
MIPE3CHTAIMK), TEXHOJIOTHH PAa3BHBAIOIIET0 OOY4YCHHs, TEXHOJOTHH MpPOOJIEeMHOr0 OOy4YeHUs
(mpoGyieMHOE W3JI0KECHUE, SBpPHCTUYECKas Oecela, WCCICIOBATEIbCKUI METOJ), TEXHOJIOTHU
IBPUCTHYECKOTO OOyYeHUs (BBIIIOJHEHHE TBOPYECKUX IPOEKTOB, «MO3TOBasi aTaka», UIPOBBIE
METOJMKH). B coderannu ¢ BHeaymuTOpPHOW pabOTOH, Ui (JOPMUPOBAHHS W PA3BUTHS OOLIMX H
npo(heCCHOHATBFHBIX KOMITETCHIIMH OOyJaroIuXxcss NMPUMEHSIOTCS aKTUBHBIC W WHTEPAKTHBHBIC
(bopMBI TIPOBEICHUS 3aHATUH (IPYyNIIOBasi KOHCYJIbTAIUS, pa300p KOHKPETHBIX CUTYAIlUH, JICIOBbIC
Y POJICBBIC UTPBI, TPYIIIIOBAs IUCKYCCHS).

Jlnst poBeieHHsI TEKYIEro KOHTPOJISI 3HAHUH TPOBOJATCS YCTHBIC (MHIUBUAYAJIbHBIA U
(GpOHTANBHBIN) ¥ HUCbMEHHBIC ONPOCHI (TECTHPOBAHUE, KOHTPOJIbHAS paboTa, JOKJIAbl), a TAKXKe
MPOCMOTP U OIIEHKA OTYETHBIX PA0OT 1O JTA00PATOPHBIM 3aHSITHSIM.

WTOroBBIi KOHTpOJIb 3HAHHWW TPOBOIMTCSA IO 3aBEPUICHHIO Kypca mpeamera B Qopme
9K3aMEHa.
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4, KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUSA
YYEBHOI'O ITPEJIMETA «®U3UKA»
KoHTpo/1b M o1eHKa pe3ylbTaTOB OCBOCHMS IIPEAMETA OCYLLIECTBIISETCS MIPETIOAAaBATENIEM B
nporecce MpoBeIeHHs MPAKTHUECKUX 3aHATHI U TAOOPaTOPHBIX PadOT, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHUS 00Y4JaIOMMMHUCS UHANBUAYAIbHBIX 3aJaHUN TPOCKTOB UCCIICTOBAHHMA.

PesyabTaTnl 00yyeHus
(mpeaMeTHbIE Pe3yJabTATHI)

@D opMBbI U METObI KOHTPOJISA
U OLlEHKH
pe3yJbTaTOB 00y4YeHUs

B pe3yiabTaTe ocBOeHHS JUCHUIINHBI 00y4YaOIIUIiCcA
J0JI7KeH MPOAEMOHCTPHPOBATH NpeIMeTHbIE Pe3yJibTaThl
OCBOeHHA YueOHO# nucuuninnbl "Pusuka':

- ¢(hOpMHUPOBAHHOCTD MPECTABICHUN O POJIM U MECTE (PU3HKH
B COBPEMEHHOM Hay4YHOMKAPTUHE MUPA; IOHNUMAHHE
(bu3uvecKoit CynHOCTH Hab01aeMbIX BO BeenenHnoi
SIBIICHU; TOHMMaHue poiu Gpu3nKu B GOpPMUPOBAHUU
Kpyro3opa u GyHKIIMOHAIbHONU I'PaMOTHOCTH YEJIOBEKA IS
pelIeHns MPaKTUYECKUX 3a]1a4;

Bxonnoi KOHTPOJIb!
cobecenoBaHue

—— BJIaJIEHUE OCHOBOTMOJIAraloliuMu (PU3NYECKUMHU MTOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHaMM U TEOpPHUSIMHU; YBEpPEHHOE
UCI0JIb30BaHNE (PU3NYECKON TEPMUHOJIOTUHN U CUMBOJIMKH;

—— BIJIaJIeHUE OCHOBHBIMM METOJAaMU HAay4yHOTO IMO3HAHUS,
WCTIONB3YeMbIMH B (U3MKe: HAOIIOJCHUEM, OIHMCAHUEM,
HU3MEpEHUEM, SKCIIEPUMEHTOM;

—— ymeHuss  oOpaOaTeiBaThb  pe3yabTaTbl  H3MEPEHHI,
0OHapy>KUBaTh 3aBUCUMOCTh MEXTY (buzmIecKuMu
BEJTMYMHAMHU, OOBSCHATH MOJydEHHBIE PE3yabTaThl U JIENaTh
BBIBOJIbI;

OnepaTuBHBIN KOHTPOJIb:

- B YCTHOM WJIM MMCBbMEHHOMN
dopme;

- TECTUPOBAHHUE;

- IPOCMOTP U 0O0CYXAECHUE
COOOIICHUI;

- IPOBEPKA U OIIEHKA
Mpe3eHTalHI

— chOPMHUPOBAHHOCTh YMEHHUS PelIaTh PU3NUECKHE 3a0a4H;
—— c(OpMHUPOBAHHOCTh YMEHHS IPHUMEHATh TOJY4YCHHBIC
3HaHUSl Ui OOBSICHEHUS YCIOBHW TMPOTEKaHUs (PU3HMUECKHX
SBIICHUH B TMpHUpoJe, NpoPecCHOHATBHON cdepe u  JuIs
MIPUHATHUS MPAKTHYECKUX PEIICHUH B TIOBCEHEBHOW KI3HH,

OnepatuBHBIN KOHTPOJIb:

- B YCTHOM WJIM TUCbMEHHOU
dopme;

- TECTUPOBAHUE;

- MPOCMOT) U OLIEHKa OTYETOB
110 JJa0OPATOPHBIM paboTam

—— ¢(hOpPMUPOBAHHOCTH COOCTBEHHOM MO3UIMH MO OTHOILIECHUIO
K ¢usnyeckol HHPOpMAIMK, T[OJIy4aeMOHW U3 Ppa3HbIX
HCTOYHUKOB.

Py0OexHbIi KOHTPOJIb

- MUCbMEHHAsi KOHTPOJIbHAS
pabora;

- KOMOMHUPOBAHHBIN OMPOC

HTOroBBIi KOHTPOJIb —
9K3aMeH




@opMBI 1 METOBI KOHTPOJISL U OLICHKH PE3YyJIbTaTOB 00YUEHUS IOJIKHBI T03BOJIATH IIPOBEPSITH Y
o0yJaromuxcs He TOJIBKO CPOPMHUPOBAHHOCTH MPEIMETHBIX PE3YJIbTATOB, HO M PA3BUTUE JIMYHOCTHBIX U
METapPEIMETHBIX PE3YJIbTaTOB O0yUEHMSI.

PesyabTaTsl OcHoBHbIE OKa3aTe Iy OeHKH | PopMbI H MeTOAbI KOHTPOJISI U

(JINYHOCTHBIE U MeTanpeIMeTHbIe) pe3yJbTarTa OLICHKH
JINYHOCTHBIE pe3yIbTaThl
—— YyBCTBO T'OPAOCTH M YBaKEHUA K | - nposiBiaeHue | Intepnperanus pe3yinbTaToB
HCTOPUU u JNOCTHKEHHUSAM | TPaKJaHCTBEHHOCTH, HaOJII0ICHUH 32 1€ATEIbHOCTBIO
OTEYECTBEHHON (HM3MYECKOW HAYKH; | MAaTPUOTU3MA; oOyuarolerocs B rpouecce
¢u3nvYecKkn T'paMOTHOE TMOBEJICHHE B | - 3HAHWE UCTOPUHU CBOCH CTPaHBI, | OCBOCHHS 00pa30BaTEIbHOMN
npoecCHOHATbHONW  JESTeIbHOCTH | | -  JEMOHCTpalusi  TOBEACHUS, | IPOrPaMMbI
ObITY TIpu OoOpaleHn: ¢ MpudopaMu U | JOCTOWHOTO TpaxkaannHa PD;
ycTpoiicTBamu; - COTPYIHUYECTBO co

CBEpPCTHUKaMH "

npernojaBaTessiMu npu

BBIIIOJIHCHUU  PAa3JIMYHOroO poJa
JCATCIIBHOCTH

—— TOTOBHOCTb K MPOJOJKEHUIO
oOpazoBaHus " MTOBBIIIICHUS
KBaJIM(DUKALIUU B n30paHHOM

npoheCCHOHATBHON  JEATENHHOCTH U
00BEKTUBHOE OCO3HaHUE poiu
(hbMBUYIECKUX KOMIIETEHIIUN B ATOM;

- JIEMOHCTpaLUs JKeJIaHUs
YUUTBCH;

- CO3HATEJIHLHOE OTHOIIEHHE K
MPOJODKEHUIO  00pa3oBaHUs B

BV3e

WHTepnperanus pe3yapTaToB
HaOJI0ICHUH 32 1EATEIbHOCTHIO
00-CsI B TIPOIIECCE OCBOCHHMS
00pa3oBaTeNbHOI MpOrpaMMmbl

—— YMEHHE HCI0JIb30BaTh JOCTHKEHUS
COBpPEMEHHOW (U3MUECKOW HAYKH H

bu3nIecKux TEXHOJIOTHIA TUTS
TTOBBIIIICHUS COOCTBEHHOTO
WHTCIUICKTYaJbHOTO  pa3BUTHUS B
BBIOpaHHOM npo¢eCCHOHATEHOM
JeSTEIbHOCTH,

- JIEMOHCTpanusi  CIIOCOOHOCTH
CaMOCTOSITEILHO  HCITOJIL30BaTh
HEOOXO0AMMYI0 WH(MOPMAITUIO IS
BBITIOJTHEHHS [MOCTaBJIEHHBIX
y4eOHBIX 3a/1a4;

- BBIOOp M NMPUMCHCHHE METOJIOB
u CII0co00B peleHus
npodeccHoHaBbHBIX 3a71a4

WuTepripeTanus pe3yJibTaToB
HaOIOACHHH 3a AeATEIHbHOCTHIO
o0yyJaromierocs B mporecce
OCBOEHUS 00pa30BaTEIIbHON
MIPOTPaMMBI.

—— YMCHHE CaMOCTOSATECIIBHO I[O6BIBaTB

- IPOBEACHUE CaMOCTOATCIHBHOI'O

HCCJ’ICI{OB&TCJ’IBCKI/IG ITPOCKTHI

HOBBIE 1751 ce0s (u3nueckue 3HaHUS, | TOMCKa uH(bopMauu c

UCIOJIb3YSl Ui 3TOr0  JOCTYIHBIE | HCIOJIb30BAaHUEM pa3IMYHBIX

HCTOYHUKU UH(DOPMALIUH; UCTOYHUKOB (Hay4dHo-
MOMYJISPHBIX W3JIaHuH,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX,
pecypcoB MHTepHeTa);

— yMEHUE BBICTpAuBaTh | - B3aNMOJICHCTBHE c

KOHCTPYKTHUBHBIE B3aUMOOTHOLIEHUS B | OOyYarOMIMMHUCS,

KOMaH/IC 110 pCHICHUTIO 06H_II/IX 3aJa4,

——  yMEHHMe  YIpaBlATh  CBOEH
II03HABATEIbHOU JESATENBHOCTBIO,
IIPOBOJUTH  CAaMOOLIEHKY  YPOBHS
COOCTBEHHOTO MHTEIJIEKTYaIbHOTO
pa3BUTHS;

pernoaaBaTe/IIMA M MacTepaMH B
X0J1e O0y4YeHHUS;

- COTPYIHHUYECTBO co
CBEPCTHUKAMH "
NpernoIaBaTeIsIMH npu

BBIIIOJIHCHUHU  PA3JIMYHOTO poJa
JACATCIIBHOCTH

VYenemHoe npoxoxxJeHue
yueOHOM MPaKTUKH.

VYuacTue B KOJJIEKTUBHBIX
MEpPONPUATHIX, IPOBOAUMBIX Ha
Pa3INYHBIX YPOBHSX

METaNnpeaMETHBIC PE3YJAbTAaThbI

—— HCIOJIb30BAHUC PA3JIMYHBIX BUJOB
MMO3HABATEILHON  AEATEIbHOCTH  IIJIS

perieHus buznuecKux 3aja4,
MPUMEHEHHE  OCHOBHBIX  METOJIOB
MOo3HaHWSA (HAOJIOJCHUS, OIMCAHUS,

- OpraHU3alns CAMOCTOSTEIBHBIX
3aHATUH B XOJIC U3YUCHUS
0011e00pa30BaTETHLHBIX
JMCHUTUIHH;

- YMEHUE IJIAHUPOBATH

KoHnTpomab rpaduka BeITOTHEHUS
VHJIUBUyAJIbHON
CaMOCTOSITEIbHON pabOThI
00yJaroIerocs; OTKPbIThIC
3aIUThI TPOEKTHHIX PaboT
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U3MEPEHMUS, AKCIEPHUMEHTA) JUIsl | COOCTBEHHYIO JIESITEIHbHOCTH;
U3y4YeHUs pa3IMYHBIX CTOPOH | - OCYIIECTBICHUE KOHTPOJISA U
OKpYXKaIOILEH JEHCTBUTEIBHOCTH; KOPPEKTUPOBKHU CBOEH
JEATENbHOCTH;
- MCIOJIb30BaHUE PA3JIMYHBIX
pecypcoB sl JOCTHXKEHUS
IIOCTaBJICHHBIX LEJIEH
— HCIIOJIb30BAHUE OCHOBHBIX | - IEMOHCTPALIMS HaOmnronenue 3a posbio
MHTEJJIEKTYyaJIbHbIX ornepanuil: | KOMMYHUKATHUBHBIX oOyuarolerocs B rpyrrie;
IIOCTAaHOBKM 3ajaud, (GOpMyJIupOBaHMs | CIIOCOOHOCTEN; nopT¢oIro
TUIIOTE3,  aHalM3a W CHHTE3a, | - yMEHHUE BECTH JUAJIOT,
CPaBHEHU, 00001IeHNS, | YIUTBIBAS MMO3UIHIO PYTUX
CUCTEMaTH3aluH, BBISIBJICHUSI | YHACTHUKOB JIEATEIILHOCTH;
MIPUYHUHHO-CIIEICTBEHHbIX CBA3€H, | - YMEHHE pa3pelInTh
MIOMCKa AaHaJoroB, (opMyIupoBaHUs | KOH(GIMKTHYIO CUTYaLHIO

BBIBOJIOB JUISI HW3YYEHHsI Pa3TUYHBIX
CTOPOH (PU3UYECKUX 0OHEKTOB,

SIBJICHUH M TIPOLIECCOB, C KOTOPBIMU
BO3HHKAET HE0OXO0MMOCTh
CTAJIKUBATbCcsl B MPO(ecCHOHATHLHOM

chepe;

YMEHHE TEHEpUPOBATh HJCH H
OTIpENeNATh CPEICTBA, HEOOXOJUMBIC
I UX peajin3aliuu,

—— YMCHHE HWCIIOJb30BaTh Pa3TUIHBIC
WCTOYHHUKH TSt MOJTyYCHUS
¢dus3uveckoil nHpOpmMaIu, OIEHUBATH
€e T0OCTOBEPHOCTH;

- HCIIOJTb30BAHHE PA3THIHBIX
PECYPCOB JIJIS IOCTHIKEHUS
MOCTaBIICHHBIX IICJICH;

- MCTIOJIb30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTHH 17151 00pabOTKH 1
nepeaaun nHpopManuu u ee
MIPEICTABJICHUS B PA3IUIHBIX
dbopmax;

- IEMOHCTpAIsl CIOCOOHOCTH
CaMOCTOSITEIILHO MCITOIb30BaTh
HEO0OXOAMMYI0 HH(GOPMAITHIO TSI
BBITIOJIHCHHMS TTOCTaBIICHHBIX
y4eOHBIX 3a/1a4;

[ToaroroBka pedepatos,
JOKJTAJIOB, HCITOJTb30BaHUE
SJICKTPOHHBIX HCTOYHHKOB.
HaOmronenne 3a  HaBBIKAMHU
paboThI B rJ100aTbHBIX,
KOPIIOPAaTHUBHBIX M JIOKAIBHBIX
WH(POPMAIMOHHBIX CETSX.

yMEHHE
MIPEJICTaBIATh

Pa3IMYHbIX BUIAX;
—— yMEHHE NYyOJIUYHO MPEACTaBIATh

aHaTM3UpOBaTh U
nHpopMaIuio B

pe3ynbTaThl COOCTBEHHOTO
UCCIIEIOBAHUS, BECTH  JAHUCKYCCHH,
JOCTYIHO ¥ TapMOHUYHO COYeTas
coJiep>KaHue u bopMbI

npeicTaBiIsieMoil nHpopmanuu;

- IEMOHCTpaIs CIOCOOHOCTEH K
y4eOHO-HCCIIeI0BATEIbCKON U
MIPOCKTHOM IeATEIILHOCTH;

- HCTIOJIb30BaHUE PA3IMYHbIX
METOJIOB PEIIECHUS MTPAKTUYECKUX
3a1a4

CemuHapbl
Y4eOHO-TpaKkTH4YecKue
KOH(EpECHIINHU

Konkypcel

OnauMnuaabl

OTKpBITBIE 3aIIUTHI TPOEKTHBIX
pabor
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