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1 HACHHOPTHHPOI'PAMMBIINCHUIIJIMHBI ®U3UKA

1.1 Ob6s1acTh NIpUMEHEHUA POTPAMMBbI

PabGouass mporpamMma y4eOHON JUCHMILIUHBI SIBISETCS YacCThIO MPOTPaMMBbI
MOATOTOBKM CHELHUAINCTOB cpenHero 3BeHa B coorBerctBuu ¢ PI'OC CIIO mo
cneruanbHoctd  21.02.03  CoopykeHne U OKCIUTyaTalus Ta30HEe(TErnpoBOJOB U
razoHeprexpanunuil. JJaHHas TUCIUIUIMHA U3y4aeTCs ¢ YYETOM MPOQHIIs MOTy4aeMoro
npodeccuoHambHOrO0  0OpazoBanms. (CocTaBieHa B COOTBETCTBHH C TPHUMEPHOU
mporpaMmMoil  yueOHOM — guciuIumHEbBl  «Dusmka»y g 1podecCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHU3alWid, PEKOMEHI0BaHHbIX DenepaabHbIM TOCYAapCTBEHHBIM
aBTOHOMHBIM  yupexjaeHueM «PenepaabHblii HHCTUTYT pa3BUTHS  0Opa30BaHUS»
(PTAY«DPUPO») B KkauecTBe MNPUMEPHOW NPOrpaMMbl I peau3allil OCHOBHOM
npodeccronansHOil 0OpazoBaTenbHON Tporpammbl CIIO Ha 6a3ze OCHOBHOrO OOIIErO
oOpa3oBaHusl ¢ MoxydeHueM cpeanero obmiero oopaszoBanus ([Iporokos Ne 3 ot 21 utons
2015 r. Peructpanuonnsiit Homep perieHzuu 3840t 23 utons 2015 r. ®I'AY «OUPO»)u
C y4E€TOM U3MEHEHUH U gonojHenuii ot 25.05.2017T.

1.2 Mecro y4yeOHoM aucuunanHbl B crpykrype HITICC3:
OO611e00pa3oBaTEIbHbIN IIUKII, 00IIC00pa30BaTEIbHbIE JUCITUTIITUHBI

1.3 Hean u 3agayu y4eOHOM AUCHMILVIMHBI — TpPeOOBaHMA K pe3ybTaraM
OCBOCHUSA YUeOHOM TUCIHUTIIHHBI

Copepxanue mnporpamMmbl yuyeOHOW JuciUIUIMHBI «®du3Kkay HamnpaBlIeHO Ha
JOCTHKEHUE CIICYIOIINX LeJIe:

- OCBOEHHME 3HaHMM O (yHIaMEHTaNbHBIX (U3MYECKUX 3aKOHAX WU MPUHLUMAX,
JeXaluX B OCHOBE COBPEMEHHOH (U3MYECKOW KapTUHBI MUpa; Hanbojiee Ba)KHBIX
OTKPBITUSIX B OOsacTu (PU3MKHM, OKa3aBIIUX OIpEessIoulee BIMSHUE Ha pa3BUTHE
TEXHUKHU U TEXHOJOTMH; METOAaX HAYYHOTO MMO3HAHUS IPUPOIBL;

- OBJIAJICHHE YMEHMSIMU MPOBOJUTH HAOJIONECHMS, TUIAHUPOBATH M BBHINOJHATH
OKCIIEPUMEHTHI, BBIJBUTATh THUINOTE3bl M CTPOUTH MOJEIH, MPUMEHSTH TOTyYeHHBIC
3HaHUS MO (PU3UKE I OOBSICHEHUS Pa3HOOOPAa3HBIX (DPU3UUECKUX SIBICHHI U CBOWCTB
BEILIECTB; MPAKTUYECKH HCIOIb30BaTh (DU3UUECKUE 3HAHUS, OLEHUBATH JOCTOBEPHOCTh
€CTECTBEHHOHAYYHO! MH(POpMALINH;

- pa3BHUTHE [I03HABATENIbHBIX WHTEPECOB, MHTEIUIEKTyaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEW B Tpolecce MNPUOOPETEHUS 3HAHWM ©W yMEHUU 10 (¢U3HKE C
UCIIOJIb30BAaHMEM  pa3IMYHbIX  MCTOYHHKOB  HH(OpPMAMM U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHII;

- BOCNUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB MPUPOJIBL,
MCIIOJIb30BaHUSl JOCTHKEHUM (PU3MKKU Ha OJaro pa3BUTHUS YEJIOBEUECKOW LMBUIIU3ALINY;
HEOOXOJUMOCTH COTPYJHUYECTBA B IMPOLIECCE COBMECTHOTO BBINMOJHEHUS 3aj]ad,
YBQXHUTEJIHLHOTO OTHOIIEHMS] K MHEHHUIO OIIMOHEHTa NpH O0O0CYXIEeHHU mpoldiaem
€CTECTBEHHOHAYYHOI'O COJIEP’KaHUs; TOTOBHOCTM K MOPAIbHO-ITUYECKOM OLICHKH



MCIIONIb30BAHUSI HAYYHBIX JOCTHIKCHUH, 4YYBCTBAa OTBETCTBEHHOCTH 3a 3allUTy
OKpYKaIOIIeH Cpepl;

- UCTOJIb30BaHKHE NMPUOOPETCHHBIX 3HAHUN M YMEHUWH JUIS PEHICHUS] MPAKTHYSCKIX
3a7a4 TOBCEJHCBHOW JKHM3HHM, oOOecredeHusi Oe30MacHOCTH COOCTBEHHOH JKU3HH,
PalMOHAIBEHOTO MPUPOJIOIONIF30BAHUS U OXPAHBl OKPYXKAFOMIEH CPebl U BO3MOXKHOCTh
NPUMCHEHHUS 3HAHWW TIPU PEIICHWW 3a/1a4, BO3HUKAIONIUX B  TOCIEAYIOIICH
npodeccHoHaNbHOM e TETbHOCTH.

B pe3yabrare u3ydeHuss y4eOHOU aucHUIVIMHBI «Du3uka» o00ydarmmiics
JAOJI7KeH 00/121aTh 001IIMMM KOMIIeTeHIUSIMU:

OK 1. IloHumaTh CYIIHOCTh M COLUMAIBHYIO 3HAUYUMOCTh CBOEH Oynyuien
npodeccuu, MposIBIATh K HEW yCTONUMBBIA HHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JESITENbHOCTD, BRIOUPATH TUIIOBBIE METObI
U CIOCOOBI BBIMOJTHEHUS MPOo(decCHOHAIBHBIX 3aj/lay, OLICHUBATh MX 3(PPEKTUBHOCTH U
Ka4eCTBO.

OK 3. IIpyHMMaTh pelICHNs B CTAHAAPTHBIX U HECTAaHJAAPTHBIX CUTYallUsAX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiecTBisiTh NOUCK U UCIOJB30BaHUE MH(OpMALIUU, HEOOXOIUMON ISt
3¢ (}HEeKTUBHOIO BBINOJHEHUS MPO(ECCHOHANBHBIX 3alady, MNpOPECCHOHAIBHOIO U
JUYHOCTHOT'O Pa3BHUTHS.

OK 5. MHcnonws3zoBath HHGMDOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaboTaTh B KOJUIEKTUBE U KOMaH€, 3(PPEKTUBHO OOIIATHCS C KOJJIEraMH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.

OK 7. bparb Ha ce0f OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), 32 PE3YJIbTAT BHIITOJIHEHUS 3aJaHUM.

OK 8. CaMOoCTOSITeNTbHO ONPEACITh 3a7a4i MPOPECCUOHATIBHOTO U JIMYHOCTHOTO
pa3BUTHUSA, 3aHUMATbhCS CaMOOOpPAa30BAHHMEM, OCO3HAHHO IUIAHMPOBATh IOBBILLICHUE
KBaJTU(DUKAIIAHN.

OK 9. OpueHtupoBaThCsi B YCJIOBHSIX YacCTOM CMEHbl TEXHOJOTUM B
poeCCUOHATILHOM IESITEIIbHOCTH.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIHUITIJINHBI

OcBoeHne cojaepxkaHusg ydeOHOM gucuUIUIMHBL «Dusnka» obecrneurnBaeT
TOCTHKEHHUE CTYJIEHTAMH CIEAYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX

- YyBCTBO TOPJOCTH M YBOKCHHS K HCTOPHHM M JOCTHIKEHUSM OTCYCCTBEHHOMU
¢usnyeckol Hayku; (QUIMYECKH TpaMOTHOE TIOBEJIEHHE B MPOoQecCUOHATLHON
JeSTETBPHOCTH U OBITY TIPH 0OpaIlieHu ¢ TpruOOpaMH U YCTPOHUCTBAMU;

- TOTOBHOCTh K TMPOJIOJDKCHHIO OOpa30BaHUS W TOBBIMICHUS KBATM(PHUKAIUUA B
n30paHHON TPO(EecCHOHANBHON JeATEIPHOCTH W OOBEKTHBHOE OCO3HAHHUE POJHU
(U3UYECKUX KOMIIETSHIINI B 3TOM;



- YMEHHME WCHOJb30BaTh JOCTUKEHUS COBPEMEHHON (U3MUEeCKOM HayKu U
(bU3MYECKUX TEXHOJIOTHM ISl MOBBIIIEHUSI COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO Pa3BUTHS
B BEIOpaHHOM NTPO(PECCHOHATILHOMN 1€ATEIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO J0ObIBaTh HOBBIE i ceOsi (u3MYecKue 3HaHuS,
UCIIOJIb3YS JIJISl 3TOTO IOCTYMHbIE UCTOUYHUKN UHGOPMALINH;

- YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHUS B KOMaHJIE IO
pEIIeHnIo 00IMKUX 3a/a4,

- yYMEHHE VHOPABIATh CBOEH IMO3HABATEIBHOW JIESITEIBHOCTHIO, TIPOBOIAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO WHTEJUICKTYaTbHOTO Pa3BUTHUS,

MeTanpeIMeTHbIX:

- UCIIOJIb30BAHUE PA3IMYHBIX BUOB MTO3HABATEIILHON NEATCILHOCTH VISl PEIICHUS
bu3MYecKuX 3a7a4, TMPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOIOMCHWS,
OTIMICaHMs, U3MEPEHUS, SKCIIEPUMEHTA) TSI U3yUEHUS PA3IUMIHBIX CTOPOH OKPY’KAIOIICH
NEHCTBUTEIBLHOCTH;

- WCIIOJIb30BaHNWE OCHOBHBIX HMHTEJUICKTYaJIbHBIX ONEpAallfii: MOCTAaHOBKH 3a/layw,
dbopMyIUpOBaHUS  THUIOTE3bl, aHalW3a M CHUHTE3a, CpaBHEHUsA, O000OIIEHMUS,
CUCTEMATHU3allK, BBIABJICHUS TMPUUYUHHO-CICJCTBEHHBIX CBs3€l, MOMCKa aHaJOroB,
(bopMyIUpPOBaHUS BBIBOJOB [IJISl U3YYCHHS PA3IMYHBIX CTOPOH (PU3UYECKUX OOBEKTOB,
SABJICHUM M TIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJAMMOCTHh CTAJIKUBATHCA B
npodeccuoHabHOM cdepe;

- YMGHHE TEHEpPHpPOBATh WJCH W OMPEHCIATH CPEACTBA, HEOOXOIUMBIC I WX
pean3ainy;

- YMEHHE HCIIOh30BaTh PA3IUYHBIC WCTOYHHUKH JUIA TONY4YCHUS (HU3UICCKOM
nH(OpMAITH, OIICHUBATh €€ JIOCTOBEPHOCTH;

- YMEHHWE aHAJM3UPOBATh U MIPEICTABIATh HHPOPMAITUIO B pa3IMUHBIX BHIAX;

- yMeHHEe MyOJWYHO TMPEIACTABIATh PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTH JUCKYCCHHU, JIOCTYITHO W TapMOHUYHO coueTas cojepKaHue u (POpMbI
MpecTaBiIsieMoil HH(popMaIuu;

npeIMeTHbIX:

- cOpMHUPOBAHHOCTH MPEACTABICHUA O POJU U MeCTe (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTHUHE MHpA; TMOHUMaHHE (U3UYECKON CYIIHOCTH HAOII0aeMbIX BO
Bcenennoit sBienuii, poiu Qu3ukud B GPopMUpPOBaAHUHU KpPyrozopa M (yHKIIMOHAILHOM
IPaMOTHOCTH YeJIOBEKa JUTsl pEIISHUS TPAKTUISCKUX 3a]1a4;

- BJIQJICHHE OCHOBOIIOJIATAIOMUMHU (PU3NIESCKUMH TTOHITHSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU W TEOPHUSIMHU;, YBEPEHHOE HWCIIOJIh30BaHUE (PU3NUCCKON TEPMHUHOJIOTHU U
CUMBOJIMKU;

- BJIaJICHWC OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS, WCITOJIb3yEeMbIMH B
(busuke: HAOIIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- yMeHusi oOpabaTblBaTh pe3yJbTaThl M3MEpPEHUN, OOHApYyX UBATh 3aBUCUMOCTH
MEXIy (U3NUECKUMHU BEIWYMHAMHU, OOBSICHATH MOJYYCHHBIC pPE3yJIbTaThl U JeJaTh
BBIBOJIBL;

- chopMUPOBAaHHOCTH YMEHUS periaTh GU3NUECKHUE 3a1a4H;

- c(hopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYyUYEHHBIE 3HAHUSA I OOBSICHEHUS
YCJIOBHM MPOTEKaHUs (PU3NYECKUX SBJICHUNA B PUpoie, TpodeccuoHanbHoi chepe u s
MPUHATHUS TPAKTUYECKUX PEIICHUN B MIOBCETHEBHOMN KU3HU;
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- c(OpPMHUPOBAHHOCTh COOCTBEHHON MO3WLMU MO OTHOIICHHIO K (DU3UYECKOI
uH(pOopMaIK, MOTy4yaeMO U3 pa3HbIX HCTOYHUKOB.

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHOI THCIUIITHHBI:
MaKCHUMaJIbHOM y4eOHOM Harpy3ku cryaeHTa 181uac, B ToM uuce:
00s13aTeIbHOM ayTMTOPHOM yueOHO# Harpy3ku cryaenTta 121 gac;
CaMOCTOSITeNIbHOM paboThl cTyaeHTa 60 yacos.



2 CTPYKTYPA U COJEPKAHUE YYEBHOHN JUCIIUIIJIAHBI
2.1 O0beM yueOHOI TUCHUIIMHBI M BUABI y4e0HOH padoThI

Bun y4ue6Hoii padoTsI Ob6vem uacos

MakcuMabHasi ydeOHasi HArpy3Ka (Bcero) 181
O0s13aTes1bHAs AyIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 121
B TOM 4YHCJIIE:

MPaKTUYECKUE 3aHATHS 50
TEOPETUYECKUE 3AHATHUS 71
KOHTPOJIbHBIE PAOOTHI 0
KypcoBasi paboTa (mpoeKT) (eciu npedycmompeHro) 0
npyrue ¢GopMbl U METOJbl OpraHu3aluu o0pa3oBaTENBLHOrO Ipolecca B 0

COOTBCTCTBHUU C Tpe6OBaHI/I$IMI/I COBPCMCHHBIX MMPOU3BOJACTBCHHBIX u
06p330BaT€J'II>HBIX TEXHOJIOTHI

CamocTosiTe/ibHasi padoTa CTyAeHTa (BCero) 60
B TOM 4YHCJe:

Pemenue 3amay 27
[ToaroroBka cooOeHUM 12
[TonroToBka pedeparon 18
[ToxroToBka oT4eTa 10 JIAOOPATOPHBIM paboTaM 1

[ToaroToBKa KOHCIIEKTA 2

B cooTBeTCTBUU C Y4eOHBIM IJITAHOM IO UTOTaM | cemecTpa arTecTamus MPOBOIUTCS B BUIE «/[pyrue
(bopMbI KOHTPOJIS» (CpeaHuit 6aj Mo TeKYIUM OLIEHKAM YCIIEBAeMOCTH).
[To uToram u3yuenus qucuurinHel Bo Il cemecTpe oOyuaroiuecs ciaroT SK3aMeH.




2.2 TemaTHYecKHii IJIaH U COAeP:KaHNe YUeOHO# AUCIUITUHbIDU3NKA

HaumeHoBaHue pa3jie/ioB Conep:kanue y4yeOHOro MaTepuasa, IpakTU4ecKue 3aHATHS, OB LeM 1ACOR YpoBeHb
U TeM CaMoCTOsITeIbHAs padoTa CTyAeHTOB OCBOCHMA
IlepBblii cemecTp
BBenenue Oduszuka —pyHaaMeHTaIbHas HayKa o mpupojie. EcrecTBeHHO — HAy4YHbIN 2
METO/]I IO3HAHMS, €M0 BO3MOKHOCTH U I'PAaHULbI IPUMEHUMOCTH.
MonenupoBanue GU3NYecKux SBJIEHUN U npoieccoB. Poib skcepuMenTa u
TEOpUU B IPOLECCE TO3HAHUS NpUPOIbl. PU3nUecKas BEIUUUHA.
[orpemrHocTr n3MepeHnit GU3NIECKUX BeTnIuH. OU3NIECKre 3aKOHBI.
I'panuiel npuMeHUMOCTH Qu3ndeckux 3akoHOB. [loHsTue o pusnueckoit
KapTUHE MHpa. 3HaueHue (Gu3uKu npu ocsoeHuu cneunanbHocrer CIIO.
Paznen 1 MexaHuka 33 1-2
Tema 1.1Kunematuka Conep:xaHue y4eOHOIro MaTepuaJia 4
MexaHuyecKkoe JBHKEHUE. XapaKTEpUCTHUKH MEXaHUYECKOIro JBUIKECHMS:
nepeMenieHue, myThb, CKOPOCTb.
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
Yckopenue. PaBHonepeMeHHOE IPSIMOJIMHEHHOE IBHKEHUE.
CB0OOIHOE ITaJICHHE TE.
JIBr>keHue Tesia, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.
PaBHOMEpHOE IBH)KEHHUE IO OKPYKHOCTH
IIpakTnyeckas padora Nel Pemenue 3amau «PaBHOMEpHOE [BHMKEHHE. 6 2
I'paduueckoe npencraBaeHUE TBUKEHUS»
IIpakTnyeckas padora Ne2 Pemenue 3anay «PaBHOYCKOpPEHHOE JBH)KEHUE.
CB0OOIHOE TTafCHUE TEI»
IIpakTnueckas padora Ne3 Pemenue 3anau «J/IBrkeHue Tena, OpOIIEHHOTO
I0J1 YTJIOM K TOPU30HTY»
CamocrosiTesibHasi padoTa CTyIeHTa 4 2
No 1 Pemrenne 3amau «lIpsiMonnHeitHOE paBHOMEPHOE JBUKECHUE»
Ne2 Pemenue 3anau «PaBHOYCKOPEHHOE ABUKEHHUE»
Ne3 Pedepat «3nauenue otkportuii ["anumnes»
Temal.2 3akoHbl Coaep:xkanue yueOHOro MaTepuaa 4 1-2

mexaHnukn Herorona

IlepBeiit 3ak0oH Herorona. Cuna. Macca. Umnynsc.
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Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKON JMHAMMKH.
Tperuit 3akoH HploTOHA. 3aKOH BCEMUPHOIO TArOTEHUs. |'paBUTALIMOHHOE
nosie. Cuna tspkectu. Bec. CriocoObl m3MepeHust MacChl Tell.

CuJIbl B MEXaHUKE.

IpakTnyeckas padora Ned4 Pemienne 3a1au «CHiibl B IpUPOJIE»
JlabopaTopuasi pa6ora Nel "l3yueHue OCOOCHHOCTEH CHIIBI TpPEHUS]
(cxonbxeHus)"

CamocrosiTesibHast padoTa CTyIeHTa
Ne4 Pedepat «Mcaak Hpr0TOH — co31aTeNb KIIaCCHUECKOM (PU3UKIY)
No5 CocraBuTh KOHCHEKT «BUJIbl CHJI TPEHUS U UX MPOSIBICHUE»

Tema 1.3 3aKoHbBI
COXpaHeHHs B MeXaHHKe

Conep:xaHue y4eOHOIro MaTepuaJia

3aKk0OH COXpaHEHHUs UMITYJIbca. PeakTUBHOE BU)KEHHUE.

Pabora cunpl. Pabora TOTEHHMAIBHBIX CHJI. MOIIHOCTh. DHEPrus.
Kunernueckass »Heprusa. I[loTeHnumanpHash 5>HEprusi. 3aKOH COXpPaHEHUS
MeXaHU4ecKou sHepruu. [I[puMeHeHrne 3aKOHOB COXpaHECHMUSI.

IIpakTnueckas padora NeS Pemenue 3a1au "3akoH coXpaHeHUs UMITyJbca'
IIpakTuyeckass padora Ne6 Pemenne 3agau  «3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUN»

CamocrosiTesibHast padoTa CTyJeHTA
Ne6 Pedepar Ha oy 13 TeM «3aKoHBI COXpaHEHHs B MexaHHKe», «Ponb K.O.
[{nosnkoBCKOro B pa3BUTHHM KOCMOHaBTUKW», «Ceprei [laBmoBuu Kopones —
KOHCTPYKTOp U OpPraHu3aTop MPOU3BOACTBA PAKETHO-KOCMHUYECKON TEXHUKH,
«/IBrKEHME Tena IEpEMEHHON MacChl».

Pa3zpen 2

OCHOBBI MOJICKYJISIDHOM (DM3HKH H TEPMOAHHAMHUKH

26

Tema2.1 OcHOBBI
MOJICKYJISIPHO-
KHHETHYECKOH TEOPHUHM.
HNneannHblii ra3

Conep:xanue y4eOHOIro MaTepuaJia

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYeCKOW Teopuu. Pasmepsl #
Macca MOJIEKyll U aToMoB. bpoyHoBckoe asmkenue. Juddysus. Cunsl u
SHEPTHUsI MEXMOJICKYJIAPHOTO B3auMojeicTBus. CTpoeHHe Ta3000pa3HbIX,
KUAKUX U TBEPIBIX Tesl. CKOPOCTH ABM)KEHUS MOJIEKYJI U UX U3MEPEHHUE.
WUneanbnpiii ra3. JlaBnenune ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW Teopuu. Temmeparypa M €€ H3MEpeHHE. ['a30Bble 3aKOHBI.
AOGCOTIOTHBIH HYJb TeMIIEpaTypBl. TepmonnHamuueckas LIKAJIA|

TEMIIEPATYPHI.

1-2
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ypaBHeHI/IC COCTOsIHHA UJCAaJIBbHOT'O I'a3a. MOJ'IﬂpHaH ra3oBas IOCTOsSHHAasA.

IIpakTnueckas padora Ne/ Pemenue 3amau «YpaBHeHue MeHzeneeBa-
Knanelipona. ['a30BbIe 3aKOHBDY

CamocrosiTesibHasi padoTa CTy/IeHTa

No7 Pedepar Ha ogny u3 tem «Muxaun BacuibeBud JIOMOHOCOB — y4YeHBIH
SHUUKJIONETUCTY, «MOJEKYIIPHO-KUHETUYECKAS TEOPHS UACATbHBIX Ta30B)
No8 Pemienne 3amau «OcHoBHOe ypaBHeHue MKT», «Ilmazma — derBepToe
COCTOSIHUE BEILIECTBA»

No9 Pemenue rpaduueckux 3a1a4d Ha Ta30BbIC 3aKOHBI

Tema2.2 OcHOBBI

Coaep:xaHue yueOHOro MaTepuaJia

TCPMOANHAMHUKHU

OCHOBHbBIE TIOHATUSA M oONpeaeneHus. BHYTpeHHss 5>HEprusi CHCTEMBI.
BuyTpennsas osHeprusi maeanbHOro rasa. Pabora m Temiora Kak (hopmbl
nepeaadyd 3Hepruu. TermnoeMKocTb. YenbHas TEIUIOEMKOCTb. Y paBHEHHE
teruioBoro Oamanca. [lepBoe Havano TepMoaMHAMUKH. AJMa0aTHBIN MPOIIECC.
TennoBbie npuratenu. [lpunmun peiictBust TeryoBod MmamuHbl.  KII/]
TEIIOBOTO JBUTATEIIA.

Bropoe Hauano repmoarHamMuku. Xoa0AubHble MallMHbL. OXpaHa npUupoJibl.

IIpakTuyeckas padora Ne8Pemenune 3anau «I[lepBoiii 3aKkoH
TepMOJIMHAMUKU. [[puMeHeHne 1epBoro 3aKk0Ha TEPMOAUHAMUKH K
M30IIPOLECCaAM».

CamocrosiTesibHast padoTa CTyJeHTA

Nel0 Pemenue 3anau «IlepBblil 3aKOH TEPMOIMHAMUKI

Nell Pedepar Ha onny u3 TeM «IIpoOieMbl 5K0JI0THH, CBSI3aHHBIE C
HCIOJIb30BAaHNEM TEIIOBBIX MallliH», «PeakTUBHbIE TBUTATENU U OCHOBBI
paloThI TEIJIOBOM MaIIMHBDY

Tema 2.3 CoiicTBa napoB

Conep:xanue yueOHOro MaTepuaJia

Wcnapenue u xonaeHcanus. HacbleHHbI map 1 ero cBoiicTBa. AGCOMIOTHAs
Y OTHOCHUTENbHAsI BIAXKHOCTh Bo3ayxa. Touka pocsl. Kunenue. 3aBUcUMOCTh
TeMIIepaTypbl KUIICHUs OT JaBJeHus. [leperpeTsiii map M ero NCIOoJIb30BaHUE B
TEXHHUKE.

JlaGoparopunasi padora Ne2 «lI3mMepeHrne OTHOCUTEIIbHOM BIAXXHOCTH
BO3/1yXa»

1-2

CaMmocTosiTe1bHasi padoTa CTyJeHTa

Nel2 CoobGmienne «lleperpeTslii map U €ro UCHOJIb30BAHUE B TEXHUKE)
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Tema 2.4 CBoiicTBa
JKAAKOCTEH

Copep:xaHue y4eOHOro MmaTepuasa

XapakTeprucTUKA )KUIKOTO COCTOSIHHS BellecTBa. [[0BEpXHOCTHBIN CIION
KUJKOCTU. DHEPIHs IOBEPXHOCTHOIO CJIOA. SIBIEHUS HA TPAaHULE )KUIKOCTH C
TBEPBIM TeJIOM. KanusuisipHble sIBJIICHUS.

CamocTrosiTesibHasi padoTa CTyJeHTa
Nel3 Coobmienne «KanwisipHble sIBICHUSD)

Tema 2.5 CBoiicTBa
TBePAbIX TeJ

Conep:kaHue y4eOHOro MaTepuaa

XapakTepucTuka TBEPAOr0 COCTOSIHUS BEIIECTBA YIIPYyrue CBOMCTBA TBEP/IbIX
teil. 3akoH ['yka. Mexanudyeckue CBOMCTBa TBEPAbIX Teil. TermioBoe
pacHIMpeHue TBEPIbIX TeJ U kuakoctel. [InaBnenue u kpucramumsanusi.

1-2

CamocrosiTesibHast padoTa CTy/IeHTa

Nel4 Pedepar Ha onny u3 TeM «Bnusaue neekToB Ha GU3NIECKUE CBOHCTBA
KpUCTAIIOBY, «OKuakue kpuctamib», «KOHCTPYKIIMOHHAS IPOYHOCTh
Marepuana 1 €e CBsI3b CO CTPYKTYpou», «IIpuMeHeHne )KUIKUX KPUCTAILIIOB B
ITPOMBIIITIEHHOCTU

Pa3znen 3

DJIeKTPOAMHAMUKA

43

Tema3.1 DnekTpuueckoe
noJje

Conep:xaHue y4eOHOIro MaTepHuaJia

DNeKTpUYeCKUii 3apsii. 3aKOH COXPAaHEHUs FIEKTPUIECKOTO 3apsiaa. 3aKOH
Kynona.

Onexrpudeckoe moie. HanpsokeHHOCTD dnekTpudeckoro mosst. [puaiun
cyneprno3unuu nojei. Padbora cui snexktpocrarudeckoro mnois. [ToteHuuann.
Pa3zHOCTh MOTEHIMAIOB. DKBUIOTEHIINATILHBIE MIOBEPXHOCTH. CBS3H MEXKITY
HaNpsHKEHHOCTBIO U PA3HOCTHIO MOTEHIIMAJIOB AJIEKTPUYECKOTO TOJIS.
[IpoBOHUKY B 3JIEKTPUUYECKOM MOJI€. JIUAIEKTPUKHU B JIEKTPUUECKOM I10JIE.
[Monspuzanuus ausnekrpukos. Konnencaropel. CoequHeHne KOHEHCATOPOB B
Oarapero. DHeprus 3apsLKEHHOT0 KOHIEHCATOpa. DHEPIusl 3JIEKTPUUECKOTro
noJIsl.

IIpakTHyeckas padora Ne9 Pemenne 3anau «3akon Kymnona»
IIpakTnuyeckas padora NelOPemenue 3anau «HanpspkeHHOCT
IEKTPUUECKOro noJjsi. PaboTa 31eKTpru4ecKkoro mnois»

CamocrosiTesibHasi padoTa CTyIeHTa

Nel5 Pemenne 3agau «3axon Kymonay

Nel6 Pemienue 3agau «XapakTepUCTUKU SJIEKTPUUECKOTO TOJIA.
Kongencaropsi»

12




Bropoii cemecTp

Tema3.2 3akoHbBI
MOCTOSIHHOI'0 TOKA

Conep:xaHue y4eOHOIro MaTepuaJia

VYcinoBus,  HEOOXOQuMble  AJS  BO3HUKHOBEHUS U IOAJCpKAHUA
aNeKTpruyeckoro Toka. Cuiia Toka U INIOTHOCTh TOKa.3akoH OMa il y4acTka)
Leny. 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTUBIIEHUS OT MaTepuana, JUIMHbl U
IUTOIIAM TIONIEPEYHOTO CEYEHUS MPOBOJHUKA. 3aBHCUMOCTh CONPOTHUBIICHUS
IIPOBOJIHUKOB OT T€MIIepaTyphbl.

O/1C ncrounuka. 3akoH Oma juist noiaHoW uenu. CoeMHEHUE MPOBOJHUKOB.
CoenuHeHrne UICTOUHUKOB 3JIEKTPUUECKOM SHEpruu B O6arapero.

TennoBoe nelicTBue anekTpuyeckoro toka. 3akoH /xoynsa-Jlenua. Pabota u
MOIITHOCTb 3JEKTPUUECKOr0 TOKa.

1-2

JlabopaTopuas padora Ne3«M3yuenne 3akona Oma Jj1sl yyacTka 1erH,
[10CJIe/I0BATEIBHOTO U NapalJIeIbHOTO COSMHEHUS
npoBoaHukoB»JlabopaTopuast padora Ned«l3mepenne 3/1C u BHyTpeHHETO
COIIPOTHBIICHUS] HCTOYHHUKA

CamocrosiTejibHAasi paboTa CTyeHTa

Neol7 Pedepar Ha ogHy U3 TeM «DJIEKTPOHHAS POBOUMOCTb METAILJIOB.
CBepxnpoBoIUMOCTbY, «OTKPBITHE U IPUMEHEHUE BHICOKOTEMIIEPATYPHOI
CBEPXITPOBOANMOCTHY, «3akoHbl Kupxroda ams am1eKTpuieckoi e,
«Hcrioib30BaHME AIEKTPOIHEPTHH HA TPAHCIIOPTE, «MOIJHUS — Ta30BbIi
pa3psi B IPUPOAHBIX YCIOBUSIX)

Nel8 Pemrenue 3agau «3akod Oma i rmosiHoit nenu. CoenrHeHne
MIPOBOJHHUKOBY

Tema 3.3
DJIEKTPUYECKHUI TOK B
Pa3JIM4YHBIX cpeaax

Conep:xanue yueOHOro Marepuasa

DJeKTpUYecKuit TOK B MeTaiax. DJIeKTpoHHbIN ra3. Pabora BeIxofa.
DNEeKTPUUECKUH TOK B DJIEKTPOIUTAX. DNEeKTposn3. 3akoHsl Dapanes.
[TpuMeHeHMe HNIeKTPOIN3a B TEXHUKE. DJIEKTPUUECKUI TOK B ra3ax U BaKyyMe.
WNonnsamms rasa. Buael razossix paspsnos. [lonarue o miasme. ColicTBa U
MPUMEHEHHE HIIEKTPOHHBIX MTyYKOB. DJIIEKTPUUYECKUI TOK B IMOIYIPOBOAHUKAX.
CoOcTBeHHAS TPOBOIUMOCTH ITOYIIPOBOAHUKOB. [10TyTIpOBOTHHKOBEIE
pUOOPBHI.

CamocrosiTesibHast padoTa CTyIeHTA
Nel9 Pedepar Ha oiHy U3 TeM «AKYCTUYECKHE CBOMCTBA MOJIYIPOBOIHUKOB),

«bumnonspHble TpaH3uCTOPb», «KpHno31eKTpOHNKA (MUKPOIIEKTPOHUKA U
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xonon)», «[1omynpoBOAHNKOBBIE JATYMKH TEMIICPATYPBI»,
«IIpe303nexTprudecknii 3PPeKT U ero NPUMEHEHHE»

Tema3.4MaraurtHoe nmoJie

Conep:kaHue y4eOHOro MaTepuaa

BexkTop MHIyKIMu MarHuTHOro noJist. JleicTBHEe MarHUTHOIO MOJIsL HAa
MPAMOJIMHEHHBIN TPOBOAHUK C TOKOM. 3aKOoH Amnepa. Bzaumopericteue
TOKOB. MaruuTHbIi noTok. PaboTa 1o nepemeIieHnto B MarHUTHOM I10J1€
MIPOBOJIHHUKA C TOKOM. [/IefiCTBHE€ MAarHUTHOIO NOJI HA JBUKYIIMICS 3apsi.
Cuna Jlopenua. OnpesenieHue yaeabHOro 3apsia. Y CKOPUTEIH 3apsiKeHHBIX
YacTHII.

1-2

IIpakTnueckas padora Nell Pemenue 3anau «Cuna Amnepa. Cuna
Jlopenma»

CamocrosiTesibHasi padoTa CTyeHTa

No20 Pedepar na ogny u3 reM «Anzpe Mapu Amnep — OCHOBOIOJIOKHUK
ANEKTPOAUHAMUKMY, «MaruuTHble U3MepeHus (IPUHLIUIIBI TOCTPOCHHUS
pruOOpPOB, CIOCOOBI U3MEPEHUS MATHUTHOTO MIOTOKA, MATHUTHON
UHIYKIHUH)», «Y CKOPUTENIN 3apsKEHHBIX YyacTUI, «XaHcKpuctuan Opceren —
OCHOBOIIOJIOKHHUK 3JIEKTPOMAarHeTU3Ma

No21 Pemienue 3agau «Cuna Amnepa. Cuna JlopeHiay

Tema 3.5
DJIeKTPOMarHUTHAasI
HHIYKIHS

Conep:xanue y4eOHOro MaTepuaJia

DnexkTpoMarHuTHas UHAyKLIKA. BuxpeBoe anekTpuueckoe mole.
CaMouHAYKIUs. DHEPrusi MAarHUTHOTO IOJISL.

1-2

IIpakTnyeckas padora Nel2 Pemenue 3anau «9JI€KTpOMarHuTHas
WHIYKIHSI

CamocrosiTesibHast padoTa CTyJeHTA

Ne22 Pedepar Ha ogny u3 TeM «Maiiki @apajeil — co3aarens ydeHus 0o
3JIEKTPOMArHuTHOM nosey, «Hukona Tecna: )ku3Hb 1 HeOObIYaliHbIE
oTKpeITUsIY, «[Ipupona peppomarunernzmay, « IMunuit X puctuanosudJIeHir —
pyccKuil pu3nK»

Pa3znen 4

KoJse0anusa u BOJIHBI

24

Tema 4.1
MexaHnuyecKue
KoJe0anus

Conep:xanue y4eOHOIro MaTepuaJia

KonebarenpHoe nemwxkenue. ['apmonnueckne konebanus. CBOOOTHBIE
MexaHnJecKue konedanns. JInHelinble MEXaHNYEeCKHE KoleOaTeIbHbIE
cuctemsl. [IpeBpariienne sHEeprun Mpu KoaedaTeTbHOM JBHKEHUH.
CB00OOIHBIC 3aTyXalOIIMe MEXaHWYeCKue Konebanus. BeIHyKIeHHbIS

1-2
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MeXaHHYECKHE KOJIeOaHus.

JlabopaTopnasi padota NeS «/3yueHue 3aBUCUMOCTH MEpPHOJIa KOJICOaHHIA
HUTSHOTO MAaATHUKA OT JUTMHBI HUTH

Tema 4.2 Ynpyrue
BOJIHBI

Conep:xaHue y4eOHOro MaTepuaJia

[ToriepeuHble 1 MPOAOIBHBIC BOJHBI. XapaKTECPUCTHKH BOJIHBL. Y pABHCHHE
1ockoi Oerymieit Bonmubl. MaTepdepenmus BonH. [lonarue o qudpakumn
BOJIH. 3BYKOBBIC BOJIHBL. YIIbTPa3BYK U €0 IPUMEHECHHUE.

1-2

IIpakTnueckas padora Ne 13 Pemenue 3anay «MexaHMUECKHUE BOJIHbBI

CamocTosiTesibHasi padoTa CTyJeHTa
No23 Pedepar Ha oHY U3 TeM «YIbTPa3BYK (ITOJIydeHUE, CBOWCTBA,
npuMeHeHue)», «dusnka u My3bikay, «ludpakuus B Hamew >Ku3Hm»

Tema 4.3
DJIEKTPOMATHUTHBbIE
KoJIeOaHus

Conep:xanue y4eOHOIro MaTepuaJia

CBoOoiHbIC AIIeKTpOMarHuTHEBIE KosieOanus. [IpeBpamienne snepruu B
KoJe0aTeIbHOM KOHTYpe. 3aTyXarollre JIeKTPOMAarHuTHbIE KOIeOaHusl.
['eneparop He3aTyXalOMKUX JIEKTPOMArHUTHBIX KoJeOaHwid. BeIHYKIeHHbIE
anekTpuyeckue konedanus. [lepemennslii Tok. EMKOCTHOE ¥ MHIYKTHBHOE

COIMPOTHUBJICHHUA IICPEMCHHOI'O TOKaA. 3axon Oma AJIg Oy N€PEMECHHOI'0 TOKaA.

PaboTa 1 MOLTHOCTH ITEPEMEHHOr0 TOKa. ['eHepaTopsl ToKa.
Tpanchopmaropsl. Toku Beicokoit yacToThl. [lonyuenue, nepenava u
pacIpeesleHue dJIEKTPOIHEPTUU.

IIpakTnueckas padora Ne 14 Pemenune 3anau «IlepeMeHHbIN TOK»

CamocrosiTesibHast padoTa CTyJeHTA

Ne24 Coobmienue Ha oy 13 TeM «llepeMeHHBIN ANEeKTPUYECKUI TOK U €ro
npuMeHeHuey, «IIpon3BoacTBO, Nepesada U UCIOIb30BaHNE
AIIEKTPOdHEPTUN», «Tpanchopmaropbl», «AIbTepHATHBHAS YHEPTETHKA)

Tema 4.4
DJIeKTPOMATHUTHBbIE
BOJIHBI

Conep:xanue yueOHOro MaTepuaJia

DNEeKTPOMarHMTHOE MoJie KaK 0COObIN BU MaTepUH. DIEKTPOMAarHUTHbIE
BosiHBL. Bubpartop I'epia. OTKpbITHI KoneOaTenbHbIN KOHTYp. M300peTenne
paguo A.C. ITonnoBeiM. ITonsiTue o paguocsszu. [Ipumenenne
AJIEKTPOMAarHUTHBIX BOJIH.

IIpakTnueckas padora Ne 15 Pemenne 3a1a4 «91€KTpOMarHUTHBIE BOJHBD)

CaMmocTosiTe1bHasi padoTa CTyJeHTa
Ne25 Pedepar Ha onHy u3 TeM «Anekcanap Crenanosuy Ilonos — pycckuii
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YUEeHbIH, n300peraTenb paauo», «Pa3Butue cpeacTB CBI3U U PAIIO»,
«CoBpeMEHHBIE CPEJICTBA CBSI3UY, «COBpEeMEHHAsi CIyTHUKOBAsI CBSI3bY

Paznen 5

Onrtuka

12

Tema$5.1 Ilpupona

Conep:xaHue y4eOHOro MaTepuasia

CBETa

CKopocThb pacnipocTpaHeHHsI CBETa. 3aKOHBI OTPAKEHUS U MPEIOMIICHUS
ceera.llonHoe oTpaxenue cBera. JIun3el. ['1a3 Kak onTUYeCcKast CUCTEMA.
OnTuyeckue NpuodopsI.

1-2

IIpakTnueckas padora Nelé Pemenue 3anau«lIpenomienue ceera»

CamocTrosiTesibHasi padoTa CTy/leHTa

Ne26 Coobmienne «CBeT — 31eKTpOMarHuTHas BojiHa», «ONTHYECKUE SBICHUS
B IIPUPOEH

No27 Pemienue 3anau «lIpenomienue ceeray

Tema 5.2 BoaHoBbI€

Conep:xanue yueOHOro MaTepuaJia

CBOHCTBA CBeTa

Wntepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jydeil. IHTepdepeHniys B
TOHKHMX IIeHKax. [Tosocel paBHOM TomumHbl. Konsna HeroToHA.
Hcnonb3oBanue uHTepdepeHnu B Hayke U TexHuke. [ludpakuus cera.
Judpaxius Ha meny B napaiienbHbIX Tydax. Judpakunonnas penerka.
[Tonsartue o ronorpaduu. [ongpuszanus nonepeynsix BosH. [lonspuzanus
ceera. [[BoitHoe nmyuenpenomienue. [lonspounsl. Jucnepcust ceeta. Bumabl
criekTpoB. CriekTpbl Hciyckanusi. CeKTphl MOTIIOMEeH . YIbTpaduoneToBoe
1 uHpakpacHoe u3nydeHus. PentrenoBckue nyun. X npuposa u cBoicTBa.

1-2

IIpakTnueckas padora Nel7 Pemenue 3anau «/ludpakiinoHHas pemieTkay

N

CamocrosiTesibHas padora crygenta Ne28 Pedepar Ha oHY U3 TeM
«["onorpadus u ee npumeHneHue», «PeHTreHoBcKue 1yun. ICTOpHs OTKPBITHS.
[Ipumenenue», «lllkana 3JIEKTPOMAarHUTHBIX BOJIHY

Pa3znen 6

CHeIII/IaJIBHaH TCOPUA OTHOCUTCJIBHOCTH

Tema 6.1 CiennajabHas

Conep:xaHue yueOHOro MaTepuaJa

TEOpPpHUS OTHOCHUTECJIBbHOCTH

MHBapnaHTHOCT MOIyJsl CKOpOCTHM B BakyyMe. llocrynarel OiHIITEHHA.
[IpocTpaHcTBO M BpeMs CHEHHATBHOM TEOPUM OTHOCUTEIBHOCTH. CBA3b
Macchl U SHEPIUH CBOOOTHON YAaCTHUIIBI. DHEPTHUsl MOKOs

IIpakTnyeckas padora Nel8 Pemenue 3amau «CBsi3b Macchl M SHEPrUMY|
cBOOOIHOM YaCTHUIIbl. DHEPTUs OKOS»

Paznen 7

DJIeMeHThI KBAHTOBOMH QU3NKH

23
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Tema 7.1 KBanToBasi
OITHKA

Copep:xaHue y4eOHOro MaTepuaa

TemmoBoe nznmyuenue. Pacnpenenenue sHeprun B CieKTpe aOCOTIOTHO
yepHoro tena. KBanropas runoresa [lnanka. ®@otousl. BHeninuii
¢dorosnexTpuueckuit 3pdexr. Buyrpennuit pororpdexr. Tumst
dhoTtosnemenToB. Jlapnenue ceeta. [IoHATHE 0 KOPIYCKYJIIPHO-BOJHOBOM
MIPUPOJIE CBETA.

IIpakTuyeckasi padora Nel9 Pemenue 3anay "®opmyna DUHIITEHHA IS
dorordpdekra”
IIpakTuyeckasi padora Ne 20Pemenue 3anay "doToHb"

CamocrosiTesibHasi padoTa CTyIeHTa

No29 Pedepar na ogny u3 teM «Anekcanap ['puropseBud CToaeToB —
pycckuii pusuky», «Makc [lnanky, «O0bsicHeHHE (POTOCHHTE3a C TOUKH
3penust puzukny, «d®ororddexr. [Tpumenenue spnenus Gororpdexrar

Tema 7.2 ®usuka
aToMa

Conep:xaHue yueOHOro MaTepuaJia

1-2

PazBuTue B3MIS0B HA CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
crieKTpax Bojxopona. SAnepnas moaens aroma. OnbiTel J. Pesepdopna.
Mopgens aroma Bogopoaa o H. bopy. I'nnoresa ne bpoitns. CootHomenune
HeonpezeneHHocTel ['elizenOepra. KBaHTOBBIE reHEpAaTOPHI.

CamocrosiTesibHast padoTa CTyJeHTA

No30 Pedepar na ogny u3 Tem «JlazepHble TEXHOIOTHH U UX UCIIOIB30BAHKE,
«KoHcTpykuust 1 BUBI Ta3epoBy, «Moaenu atomoB. OnwiT Pesephoprar,
«Hwuibe bop — onuH U3 co3nareneit COBpeMEHHOM (PU3HUKIY

Tema 7.3Pu3uka
aTOMHOIO siApa

Conep:xanue yueOHOro MaTepuasa

1-2

EcrecTBeHHas paJMOaKTUBHOCTh.3aKOH PaInOAKTUBHOTrO pacnana.Crnocoobl
HaOJII0/IEHUs ¥ pErUCTpaliy 3apsKeHHBIX yacTull. D¢ dext Bapunona-
YepenkoBa. CTpoeHne aTOMHOTO s7ipa. JleeKT Macchl, JHEPrus CBsI3U U
YCTOMYHMBOCTb aTOMHBIX sA1iep. SnepHsle peakunu. MckyccTBeHHas
PaguoaKTUBHOCTS. JleseHue TshkenslX saep. LlenHnas suepHas peakuus.
VYrpasnsemas nenHas peakuus. JnepHeiid peakrop. [loayuenune
PaJuOAKTUBHBIX U30TOIIOB U UX IIPUMEHEHHUE. broornueckoe 1encTue
PagNOAKTUBHBIX U3Ty4YE€HUN. DIIEMEHTAPHbIE YaCTULIBI.

CamocrosiTesibHast padoTa CTyIeHTA
Ne31 Coobmienue Ha ogHy U3 TeM «lIpumeHeHre painoaKTUBHBIX H30TOIIOBY,
«MeToa MeUeHBIX aTOMOBY, «IIpiMeHeHue IIepHBIX PEaKTOPOB)»
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No32 Pedepar na ogny u3 tem «Mropp BacunseBuu Kypuaros — ¢pusuk,
OpraHu3aTOp aTOMHOM HAYKH U TeXHHUKH», «Kinaccupukanus u
XapaKTePUCTUKU 3JIEMEHTAPHBIX YacTUL», «MeToabl HabII0IeHUS U
perucTpanyy paauoakTUBHBIX U3JIyYEHUN U YACTHUID)

Ne34 Pedepar na ogny u3 TeM «CoJHIIE — UCTOYHUK KH3HU Ha 3emiiey,
«YTIpaBiieMbIl TEPMOSIAEPHBIN CUHTE3, «HUepHbIe AbIpBI», «PoXkaeHue u
ABOTIOLHUA 3Be311», «I[IpOMCXOXKIEHNE COTHEYHOM CUCTEMBI», «ACTEPOUIBI)

Paszgen 8 Iposonua Beeennoii 12
Tema 8.1 Ctpoenne n Coaeprxkanue yueOHOro MaTepuaJa 4 1-2
passutue Beenennoin | Temnast matepus u TeMHasi sHeprusi. Hama 3Be3inas cucrema — ["anakTuka.
Hpyrue ranaktuku. beckoneunocts Beenennont. [lonsaTre 0 KOCMOIOTHH.
Pacmmmpsromasics Beenennas. Moaens ropsiueit Beenennoit. Ctpoenue u
IIPOMCXOXACHNUE TAIaKTUK. TeMHas MaTepusi U TEMHasi YHEPTHsl.
CamocrosiTesibHasi padoTa CTy/IeHTa 2 2
Ne33 Pedepar Ha oHY U3 TeM «PelMKTOBOE H3ITy4YeHUEY», ACTPOHOMUS
HalluX JHei», «BceneHHas u TeMHas MaTepus»
Tema 8.2 JBosronus Coaepixkanue yueOHOIro MaTepuaJa 4 1-2
3Bes3]. I'unoresa TepmosinepHslii cunTes. [Ipobiema TepmMosiiepHON SHEPTETUKU. DHEPrHsl
NPOUCXOKICHHUS Connna u 3Be31. DBomtonust 38e31. [Iporcxoxaenue CoaHEYHON CUCTEMBI.
CosiHeuHoii cucteMbl  |CaMocTosITe/IbHAS PafoTa CTyIeHTa 2 2

Bcero: AynutopHbix — 121
MaxkcumansHbIX - 181

Teopernueckux 3aHsATUH - /1
[TpakTnyeckux 3ansaTui - 40
JlaGopaTopHubIx 3aHsaTHi - 10
CamocTosTeapHbIX padot — 60
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTHU

CTYJAEHTOB

Copnepxanue o0yyeHus

XapaKTepncTuKa OCHOBHBIX BU10B yqeﬁnoﬁ JCATCJIbHOCTH

BBenenue

'VYMeHHs MOCTAaHOBKM LieJeH JesTeIbHOCTH, IUIAHUPOBAHMs COOCTBEHHOMH|
NEATENbHOCTH Ul JTOCTHIKCHHUS IIOCTABJICHHBIX LIEJICH, IIPEIBUICHUS
BO3MOXKHBIX PE3YJIbTaTOB ATOM IEATENBHOCTH, OPraHU3alui CaMOKOHTPOJLS
M OLICHKH ITOJIyYEHHBIX PE3YJITATOB.

Pa3zBuTHe CrIOCOOHOCTH SICHO W TOYHO M3J1araTb CBOM MBICIH, JIOIMUYECKY|
00OCHOBBIBaTh CBOK TOYKY 3pEHHS, BOCIPUHUMATb M AaHAJIU3UPOBATH
MHEHHMs COOECeHUKOB, IPU3HABas IPaBO APYroro 4YeloBeKa Ha HHOE
MHEHHE.

[TpoBenenue wusMepeHHss (PU3MUECKUX BEIMYMH M OLIEHKA TI'PAHHULB]
[TOTPELIHOCTEN U3MEPEHUM.

[TpencraBieHre IpaHULbl IOTPEIIHOCTEM M3MEPEHUN IIPU IOCTPOCHUU
rpaguKoB.

'YMeHne BbICKa3bIBaTh IMIIOTE3bI AJIs 00bICHEHHS HAOII0AaEMBbIX SIBIICHUI.
'YMeHue npeiaratb MOAENH SIBJICHHIM.

'YKazaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

3510:€H1E OCHOBHBIX I10JIOKEHU COBPEMEHHON Hay4YHOU KapTHUHBI MUpA.
[TpuBeneHre NpUMEPOB BIMAHUSA OTKPHITUH B (U3UMKE Ha IpOrpecc B
TEXHUKE U TEXHOJOTHUH ITPOU3BOJICTBA.

Vcnonb3oBanue MHTepHeTa 11 HOMCKa MHPOPMAIUH.

1 Mexanuka

Kunemaruka

[IpencraBieHre MEXaHUYECKOTO JIBHXKEHHS YPABHEHHMSIMU 3aBHUCHUMOCTH
KOOPAMHAT W TMPOEKUUEd CKOpoCTH OT BpemeHu. IlpencraBienue
MEXaHUYECKOTO IBMKEHUS Tella TpaduKamMHu 3aBUCHMOCTH KOOPAMHAT U
MpOEKIMEN CKOPOCTH OT BpeMeHu. Onpenenenne KOopaAuHaT PO IeHHOTO
MyTH, CKOPOCTH M YCKOPEHHUS Teja 1Mo rpadukaM 3aBUCUMOCTH KOOPJIUHAT U
MpOeKIMeld CKOpOCTH OT BpeMeHU.OmpeneneHe KOopAuHAT MPOHAEHHOTO
[IyTH, CKOPOCTM M YCKOPEHMsS Tella II0 YPAaBHEHUSM 3aBUCUMOCTHU
KOOPAWHAT W MPOEKUUMEH CKOpoCTH OT BpeMeHu. lIpoBeneHue
CPAaBHUTEIBHOIO aHAIM3a PABHOMEPHOI'O U PABHOIIEPEMEHHOTO JIBUKECHUM.,
'YKazaHue MCMOob30BaHUs TOCTYNATEIBLHOIO U BPAllaTEIbHOTO IBUKEHUN B
texHuke. [IpuoOpereHue ompiTa pabOTHl B TPYMNE C BBITOJIHEHUEM
Pa3TUYHBIX COLMAJIBHBIX poJsieid. Pa3paboTka BO3MOXKHOW CHCTEMBI
NMEUCTBUM W KOHCTPYKUMH [JJI1 DKCIEPUMEHTAIBHOTO  OIpPENCICHUs
KHHEMaTUYeCKUX BenuuuH. [lpeacraBnenne wuHPOpMAMK O BUOAX
IBMYKEHUSI B BUJIE TaOHIIBL.

BaKoHBI MEXaHUKH
Hbrorona

OOBsicHEeHHE JEMOHCTPALMOHHBIX HSKCIIEPUMEHTOB, IOATBEPIKIAIOIINX
3aKOH UHEPLINY;

M3mepenne maccsl Tena;

M3mepeHne CUIIbl B3aMMOICHCTBYS TEII,

Beruucnenre  3HaYyeHHWs CWJI [0  HM3BECTHBIM  3HAQYEHHSM  Mace
B3aUMOJCUCTBYIOIIUX TEI U UX YCKOPECHMUI;

Beluncnenre 3Ha4eHUS YCKOPEHUH TEl 110 M3BECTHBIM 3HAYEHUSIM
NMENCTBYIOLIUX CUJI U Mace Tell,

CpaBHEHHUE CHIIBI ACUCTBUS U IPOTUBOICHCTBHS;

IIpuMeHeHHEe 3aKOHAa BCEMUPHOIO TATOTEHMsS IPU pacdyerax Cuil W
YCKOPEHHI B3aMMOJICHCTBYIOINX TEIT,
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CpaBHeHHE yCKOpEHHsS CBOOOAHOTO mMajeHus Ha IutaHerax CoJIHEYHOH
CHUCTEMBI;

Boinenenne B TekcTe y4eOHMKAa OCHOBHBIX —KATErOpUid  HAyYHOU
mHpopmarun

3aKOHBI CoOXpaHEeHUus B
MEXaHUKe

[TpruMeHeHre 3aKOHA COXPAHEHUSI UMITYJIbCA I BBIYMCIICHUS U3MEHEHU I
CKOPOCTEH TeJ TP KX B3aUMOJCUCTBUAX. MI3MepeHue paboThl CUil U
M3MEHEHUSI KHHETUYECKON YHEPTUM Tea. BeruncieHrne noTeHuaibHoN
OHEPIrUM TEJ B rpaBUTALIMOHHOM Tosie. OnpeaesneHue MoTeHInaIbHON
PHEPTUH YIPYTO JAePOPMUPOBAHHOTO TeJa MO U3BECTHOU JedopMaIiuu 1
PKECTKOCTH Tena. [IpuMeHeHune 3akoHa COXpaHEeHUsI MEXaHUYECKON YHEPT U
[PY pacyeTax pe3ybTaTOB B3aUMOJCHCTBHM TEN IPaBUTAMOHHBIMU
CHUJIaMH M CUJIaMU YIPYTrOCTU. Y Ka3aHue rpaHull MPUMEHUMOCTH 3aKOHOB
MEXaHHUKH. YKa3aHUe YIeOHBIX JUCIUTUINH, TPU H3yYSCHUH KOTOPHIX
MCIIOJIb3YIOTCS 3aKOHBI COXPAHCHUS

2 OcHOBBI MOJIEKYJISAPHO (GU3NKH U TEPMOJIMHAMHKH

OCHOBBI MOJICKYJISIPHO
KHMHETHYeCKO! TeOpuH.
N neanbHBIN ra3

BbimonmHeHe AKCHEpUMEHTOB, chykammx st  obocHoBanusi MKT.
Pemenne 3amay ¢ IpUMEHEHHEM  OCHOBHOro ypaBHeHus MKT.
Onpenenenre mnapaMeTpoB BelIeCTBA B Ta3000pa3HOM COCTOSIHUM Ha)
OCHOBaHMM YpPaBHEHHS COCTOSHHS HIeaibHOro rasa. OmnpeneneHue
MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM U TMPOUCXOJAIIHX
nporieccoB  mo  rpadpukam  3aBucumoctu  P(T),  V(T), p(V).
DkcnepuMeHTanbioe  uccienoBanue 3asucumocta  P(T), V(T), p(V).
[MpencraBaenne B BUae  rpauKoB  M30XOPHOTO,  HM300apHOTO,
M30TEPMUYECKOTO TPOILIECCOB. BpIunciieHne cpeaHeil KUHETHYECKOW
DHEPTUM TEIUIOBOTO JIBWKCHHS MOJIEKYJI TI0 M3BECTHOM TeMIlepaType
BeliecTBa. BbICKa3bIBaHWE TUNOTE3 Ui OOBSICHEHHsS] HAOII0/IaeMBbIX
SBJICHUW. YKa3aHWE TPaHUIL] NPUMEHUMOCTA MOJAEIH «HUACATbHBIA ra3» u
zsakoHOB MKT.

OcHOBBI TEPMOAUHAMHUKHU

3mepeHne komuyecTBa TEIUIOTHI B Ipoleccax Temonepenadn. Pacder
KOJINYECTBA TEIUIOTHI, HEOOXOAMMOTrO JJsi OCYILECTBJIECHHUS 3aJlaHHOTO
Iporecca ¢ reronepenayeil. Pacuer nsMeHeHHs1 BHYTpEHHEN SHEPTHUM Tell,
paboThl M MepelaHHOrO KOJIMYECTBA TEIUIOTHl ¢ MCIOJIb30BAaHUEM IE€PBOIO)
3aKOHa TepMOAMHAMHKU. PacueT paboThl, coBepiiaeMoi ra3oMm, 1o rpauky
zaBucumoctd  P(V). Beruncrnenne paboOThl ra3a, COBEPIICHHOW IpH
M3MEHEHUHU COCTOSHUS Ta3a M0 3aMKHYTOMY LUKIy. OObsICHEHNE NPUHINIA
MEeWCTBUS TEIUIOBBIX MalIMH. J{eMOHCTpanus poiau (pU3MKH B CO3JIaHUM U
COBCPIHICHCTBOBAHN N TCIIJIOBBIX I[BI/IFaTeJ'IGI\/’I. W3noxenne CyTH
HKOJIOTHYECKUX MPoOieM, 00yCIOBIEHHBIX pa0OTOM TEIUIOBBIX JBUTATENEH
M HOPCIJIOKCHHUEC IMYTU HUX PCHICHUA. Vkazanne T'paHull TPUMECHUMOCTH
3aKOHOB TE€PMOJMHAMMKH. YMEHHE BECTH AMAJIOT, BBICIYIIMBATh MHEHHE
OIIIIOHCHTA, Y4aCTBOBATbh B AMCKYCCHUHU, OTKPBITO BBIPAXKATH W OTCTAHWBATh
CBOIO TOUKY 3PEHHS.

Yka3aHue y4eOHbIX AWCHUUIUIMH, NMPU H3YYEHHH KOTOPBIX HCIOJIB3YIOT
y4ueOHbIi MaTeprai «OCHOBBI TEPMOJIUHAMHUKI

CBoiicTBa n1apos,
PKUJAKOCTEH, TBepAbIX TeJsl

N3mepenne BIAXKHOCTH BO3/yXa. Pacuer KOJIMYECTBA
TETUIOTHI, HEOOXOJUMOTO ISl OCYIIECTBIICHHUS MTPOIlecca Mepexo/ia BelecTBa
M3 OJIHOTO arperaTHOrO COCTOSIHUSI B JIpyroe. OKCHEePUMEHTAIBHOE
MCCIeI0BAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBenenne mnpumepos
KaMWJUISIPHBIX SIBIIEHUIT B ObITY, HpHpoae U TexHuke. lccnepoBanue
MEXaHHUYECKUX CBOWCTB TBepAbIX Tel. [IpumeHenne Gpu3andeckux MoHITHIA U
BAKOHOB B y4eOHOM MaTepuajie mpo(ecCHOHATBLHOTO XapaKTepa.
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Vcnonb3oBanue MHTepHeTa g moucka MHGOpMaLUU O pa3padOoTKax H
MPUMEHEHUSIX COBPEMEHHBIX TBEPJBIX U aMOP(HBIX MaTEPHAJIOB.

3 DJIeKTPOAMHAMHUKA

DJIEKTPOCTATHKA

BberaucineHre CwiI B3aUMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKUX 3apsiioB.
BelunciieHre  HANpPsDKEHHOCTH — JJIEKTPUYECKOTO  IIOJIA  OJHOTO  WIH
HECKOJIBKUX TOYEYHBIX JIEKTPUYECKHUX 3apsioB. BeruncieHue noreHuuana
DIIEKTPUYECKOTO I10JIS OJHOTO MJIM HECKOJIBKUX TOYEUYHBIX AIEKTPUYECKUX
3apsnoB. M3mepeHue pasHOCTH mnoTeHUMaNoB. I3Mepenue sHeprun
DIIEKTPUYECKOTO IOJIs 3apsLKEHHOIO KOHJEHcAaTtopa. Beruuciienue sHepruy
DIIEKTPUYECKOTO I0JIS 3apsSHKEHHOTO KOHIEHCATOPA.

Pa3paboTka 1ulaHa ¥ BO3MOYKHOM CXEMbI JEMCTBHM IKCIEPUMEHTAIBHOIO
OIpENCICHUsT  DJIEKTPOEMKOCTH  KOHJEHCAaTOpa M JUDJIEKTPUYECKON
ITPOHULIAEMOCTH BEILECTBA

[TpoBenenue CPAaBHUTEIBHOTO aHaiu3a IPaBUTALlMOHHOTO y
BIEKTPUYECKOTO MOJICH.

IMocTOSAHHBINA TOK

M3mepeHre MOIIHOCTH 3JieKTpuueckoro Ttoka. W3mepenune 3/C wu
BHYTPEHHETO COMNPOTUBICHUS HWCTOYHHKA TOKAa. BhIMoOMHEHHE pacyeral
CHJIBI TOKA U HaIlPSHKEHUN HA y4acTKaX dJEKTpUUeCKUX 1eneid. OObsICHeHNE
Ha MpUMeEpE DJIEKTpUUECKOM 1enu ¢ aByMs uctouHukamu Toka (3/1C), B
KaKoM CiIy4ae HCTOYHHUK DSJIEKTPUUECKON HSHepruu paboTaeT B PEKUME
reHeparopa, a B KakoM — B pexume mnorpedutens. OmnpeneneHue
TeMIlepaTypbl HUTH HakajauBaHus. M3MepeHue 53JIeKTpUUEcKOro 3apsijaal
piekTpoHa. CHITHE BOJBTAMIIEPHON XapaKTepUCTUKU auona. [IpoBenenue
CPaBHUTEIBHOTO aHAIN3a MOJYIIPOBOJHUKOBBIX JUOJ0B U TPUOOB.
NcnonszoBanne HMHTepHeTa st moucka WHOOPMAIMU O TEPCIEKTHUBAX|
pa3BUTHS MOJYIIPOBOAHUKOBON TEXHUKHU.

'Y cTaHOBKA NPUYMHHO-CJIEICTBEHHBIX CBS3EH.

OObsicHEeHHe  TPUPOJBl  DJIEKTPHUUECKOrO0  TOKa B MeTasuiax,
MOJTYITPOBOJTHUKAX, DJIEKTPOJIUTAX, BAKYyMe, ra3ax

[IpuMeHeHue 31eKTPoIIn3a B TEXHUKE

[MpoBeneHre  CpPaBHUTEIBLHOTO  aHalW3a  HECAMOCTOATEIBHOTO U
CaMOCTOSITEJIBHOTO Ta30BbIX Pa3psiiOB

MarauTHbie ABJICHUSA

M3MepeHne HHAYKIIMM MarHUTHOTO MOJs. Beraucnenue cui, 1eiCTBYIOIINX
Ha TPOBOJHUK C TOKOM B MAarHUTHOM TmoJje.Beruncienne cui,
NMENCTBYIOIIMX HA JBWKYIIHUICA B MAarHUTHOM MOJIE€ JIEKTPUUYECKHUI 3apsil.
WccnenoBanue SIBICHUW SJIE€KTPOMAarHUTHOW HWHAYKLIMHM, CAMOWHIYKIIMH.
Breraucienne sHeprun MarHuTHOro noJiss. OObSICHEHUE TPUHITUTIA JIEHCTBUS
pnekTpoapuratens. OObsSCHEHHWE TPHUHIMIA JIEHCTBUS  TeHEpaTopa
DIIEKTPUYECKOTO TOKA M 3JIEKTPOU3MEPUTEIbHBIX NpUOOpoB. OOBSICHEHUE
MpUHIIMIA JEHCTBUS Macc-criekTporpada, YCKOpHUTeNned 3apsKeHHBIX
gacTul. OObSICHEHHE PO MAarHUTHOTO TOJI 3eMJIM B KU3HH PACTCHUH,
PKMBOTHBIX, YCJIOBEKA.

[TpuBeneHre MPUMEPOB MPAKTUICCKOTO MPUMEHEHHUS N3yUEHHBIX SBJICHHM,
BaKOHOB, TpPHUOOPOB, ycTpoicTB. [IpoBeneHue CpaBHUTETHLHOTO AaHANU3d
CBOIMCTB 3JIEKTPOCTATUYECKOTO0, MArHUTHOTO M BUXPEBOTO SJIEKTPUUYECKUX
rmoneii. OOBsICHEHNE Ha TpPUMEpPe MAarHUTHBIX SIBICHUH, MmodeMy (QHU3UKY)|
MOYKHO PacCCMaTpUBaTh KaK METAIUCIUIUINHY.

4 Koj1e0aHMA ¥ BOJHBI

Mexauuueckue
KOJIe0aHus

WccnenoBanne 3aBUCHMMOCTH TIepHoJa KOJIeOaHW MaTeMaTH4eCKOTo
MasiTHUKa OT €ro JJIMHBI, MacChl U aMILTUTYbl KosneOanuil.ccnenoBanue

BaBHCHMOCTH NepuoAa KojiebaHWil rpy3a Ha MNPYKHHE OT €ro Macchl U
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PKECTKOCTH MPYKUHBI. BhIUuncieHne nepruoaa KoJieOaHuii MaTeMaTHIeCKOTO
MasTHUKAa 110 W3BECTHOMY 3HAYCHHIO €ro JUIMHBL Berumciienne mepuona
KoieOaHUW Tpy3a Ha TPYXKHHE IO HM3BECTHBIM 3HAYCHHUSM €r0 MAaCChl U
PKECTKOCTH TIPY>KHHBI.

BripaboTka HaBBIKOB BOCIPUHHMATH, aHAIM3HPOBATh, NepepadaThiBaTh U
PEIbABIATH HHOOPMALIMIO B COOTBETCTBHH C IOCTABJICHHBIMH 3aJ[a4aMHU.
[MpuBeneHre MNPUMEPOB aBTOKOJIEOATETHHBIX MEXAHHYECKUX CHCTEM.
[TpoBeneHune KaaccupuKauy KoaecOaHmit

Yupyrue BoJIHbI

M3mepeHue JUIMHBI 3BYKOBOM BOJHBI 11O pe3yjbTaTaM HaOJIOAEHUN
MHTepQEepeHIMY 3BYKOBbIX BOJH. HalOmtoneHue u oObsCHEHUE SBIECHUMH
MHTephEepeHIIMY U JU(paKIMU MeXaHHMYecKuX BOJH. I[IpencraBienue
o0nacTeil MpUMEHEHHs yJIbTPa3ByKa U MEPCIEKTUBbI €r0 MCIOJIb30BaHUS B
pa3MUYHBIX OOJIACTSIX HAYKH, TEXHUKH, B MeAuIuHE. V3moxeHue cyTy
DKOJIOTUYECKUX IPOOJIEM, CBSI3aHHBIX C BO3ACHCTBHEM 3BYKOBBIX BOJIH HA
OpraHu3M 4€JIOBEKa.

JJIEKTPOMATHUTHBbIE
KoJieOaHusl

HabnroneHue ocuuiorpaMM rapMOHUYECKUX KoJeOaHUi CHIIbI TOKa B
nenu. Mi3mepeHnue 2JeKTpoeMKOCTH KoHeHcaTopa. M3mepenne
MHIYKTHUBHOCTH KaTylKu. MccienoBanne 3J1eKTpU4eCKOro pe30HaHca B
nocienoBarenbHoM nenu. [IpoBenenue ananorum Mexay GU3NIeCKUMHU
BEJIMYNHAMU, XapaKTEPU3YIOIUMHU MEXaHUYECKYIO U 3JIEKTPOMarHUTHBIE
KOJIeOaTeNbHYIO CUCTEMBI. Pacdyer 3HaueHUi CHIIBI TOKA M HANIPSDKEHHST Ha
DIIEMEHTaX LIENU IEPEMEHHOr0 ToKa. MccinenoBanue npuHInna AeCTBUs
TpaHcopmaropa.lcciaeioBanre IpUHIKIA AEHCTBUS TeHEpaTOpa
nepeMeHHoro Toka.lcrnons3oBanue VHTepHeTa ams noucka uHpopMaIuu o
COBPEMEHHBIX CIIOCO0AX Mepeiaun JIEKTPOIHEPIuu.

DJIEKTPOMATHUTHBbIE
BOJIHBI

OcyiecTBieHne paguonepenadu u paauonpuema. MccinenoBanue cBONCTB
DIIEKTPOMArHUTHBIX BOJH C IMOMOIIBI0O MOOWIBHOTO TenedoHa. Pazpurune
[IEHHOCTHOTO OTHOILIEHMS K M3y4aeMbIM Ha ypokax (pu3MKH oObeKkTaM u
OCBaMBaeMbIM BHUAAM JAedTeabHOCTU. OOBSICHEHHE NPUHLUIINAIBHOTO
pasnuuus NpUPOAsl YIPYTHX M DJIEKTPOMArHUTHBIX BOJH. M310%keHNe cyTH
DKOJIOTMUYECKUX TIPOOJIEM, CBA3aHHBIX C AJIEKTPOMATHUTHBIMU KOJIEOAHUAMY
M BojdHaMU. OOBSICHEHHE POJM IEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
FICCIEJOBAHUIX BCEIIEHHOI.

5 OnrTuka

[[Ipupona ceera

IIppuMeHeHre Ha MPAKTHKE 3aKOHOB OTPAKEHMS M MPEJIOMIICHHS CBETa MPH
pewenuy 3anad. OmnpeneneHue CIEKTPaIbHBIX TPAHUI] YyBCTBUTEIBHOCTH
YEeIOBEYECKOro TIJla3a. YMEHHE CTPOUTh M300paKeHUs MPEIMETOB,
naBaeMble JIMH3aMU. PacueT paccTOsiHMsL OT JIMH3bI JI0 H300pakeHus|
npeamera. Pacuer ontuueckoi cuibl JHH3BL M3mepenune (PokycHOro
acCTOsIHUA JIMH3BL. VcnplTaHue MoJeNnel MUKPOCKOIIA U TEJIECKONa.

BoJsiHoBBIE CBOIICTBA
cBeTa

Habmonenue SBJICHUS uHTephepeHn 3J€KTPOMAarHUTHBIX|
BosiH.HaGmoienue SIBJICHUS T pakiuu 3JIEKTPOMArHUTHBIX
BosH.HaOmroieHne sSBJICHHUS TOJSAPU3ANUN  OJICKTPOMAarHUTHBIX  BOJIH.
3MepeHue AIMHBI CBETOBOM BOJIHBI MO pe3yibTaTaM HAOIIOICHHS SIBICHUS
uHTepdepenn. Habmonenue senenus nudpaxuuu csera. HaGmroneHue
SIBJICHUS TOJISIpU3AlMM U aucnepcuu cBeTa. [louck pasmuuuii U cXOACTBA
MEXTy TU(PPaKITUOHHBIM M TUCTIEPCHOHHBIM CIIEKTPaMHU.

[TpuBeneHre mNpPUMEPOB MPOSBICHUS B MPHUPOJAE M HCIIOJIB30BAaHHUS B
TEeXHUKE SIBICHUIN HHTep(hEPEHITNH, TUPPAKIIUH, TOISTPU3ANNN H JUCIIEPCHH]
cBeta. l[lepeurcieHre MeETONOB TMO3HAHUS, KOTOpBIE HCIOJIB30BAHBI TpH|

M3yYEHUHN YKA3aHHBIX SIBJICHUN.
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6 OcHOBBI crienaIbHON TEOPUH OTHOCHTEJIBbHOCTH

OcHOBEI cienuaJLHOMI
TEOPHH OTHOCUTEJIHLHOCTH

O0BsicHEeHHE 3HAUMMOCTH OTbITa MalikenbcoHna-Mopiu

DOopMyYIIMPOBAHUE TTOCTYJIATOB

O0Bsicnenue ddexra 3amensIeHuss BpeMEHH

PacueT 3Hepruu Mokos, UMIYyJibca, SHEPTUU CBOOOHOM YACTHUIIbI
BripaboTka HaBBIKOB BOCIPHUHHMATh, aHAJIM3UPOBATh, NepepadarhiBaTh U
MPEIbIBISATH HHPOPMAIHIO B COOTBETCTBHUH C MTOCTABICHHBIMU 33]a4aMU

7 Dj1eMeHTbl KBAHTOBOW (DM3UKH

[KBaHnToBasi onTHKA

Hab6monenue dororddekra. O0bsicHeHne 3akoHOB CTONETOBA U JABJICHUS]
CBETa HAa OCHOBE KBAaHTOBBIX IIpEACTaBICHHH. Pacuer MakcumanbHOH
KHHETUYCCKOW SHEPTrUu AIICEKTPOHOB mpHu ¢orodddekre. OnpenencHue
paboThl BBIXOJAa JJIEKTPOHA IO TpaduKy 3aBUCHMOCTH MaKCHMAaJIbHOM
KUHETHYECKOW HEPruM (HOTORIEKTPOHOB OT YACTOTHI cBeTa. M3MepeHue
paboThl BBIXOJMA dyeKkTpoHa. [lepeuncieHne NPUOOPOB YCTAHOBKH, B
KOTOPBIX HpUMeHseTcss Oe3nHepurOHHOCTh (oTtodddexra. OOBsICHEHNE
KOPIYCKYJISIPHO-BOJIHOBOT'O Tyasin3Ma cBOMCTB (poTOHOB. OOBsSCHEHUE POIIH
KBaHTOBOI ONTUKU B Pa3BUTUH COBPEMEHHON (DU3HKHU.

du3uxa atoma

HaOnronenue nuHeHYaThIX CIEKTpoB. Pacder 4acToThl M JUIMHBI BOJIHBI
MCIIyCKAEMOIO CB€Ta IPH IIEPEXOAE aroMa BOJAOPOJAa M3  OZHOIQ
CTaLlMOHAPHOTO CcoOCTOsiHUA B Jpyroe. OOBsCHEHHE NPOMCXOXKACHUS
IIMHENYaTOro CIIEKTpa aToMa BOJOPOJAA U Pa3iIMyMs JIMHENYATHIX CIIEKTPOB
pasnuuHbIX Ta3oB MccnenoBaHue nmHEH4aroro cnekrpa. MccinenoBanue
MPUHLIMIIA padOThl JTIOMUHECIICHTHON JlaMIIbl. BrlunciieHne JUIMHBI BOJIHBI
ne bpoiinst yacTuibl ¢ M3BECTHBIM 3HaueHUEM umnynbca. Habmonenue u
0OBsicCHEHHME MpUHLMIA JelcTBUsA Jlazepa. [lpuBeneHue mnpumepos
MCIIOJIb30BaHUs JIa3epa B COBPEMEHHOM HayKe U TexHuke.llcronb3oBaHue
MuaTepHera a1 moucka nHGOPMAIMH O MEPCIIEKTUBAX NPUMEHEHHUS JIa3epa.

Du3uKa AaTOMHOI0 sApPa

HaGnroneHue TpekoB « - yacTULl B kamepe Buiibcona. PeructpupoBanue
SIICPHBIX U3JTy4EHUH ¢ MOMOLIBIO cueTyrKa ['elirepa. Pacuer sHeprum cBssu
ATOMHBIX sa1ep. OnpeneneHue 3apsga 1 MacCOBOIO YHCIIa aTOMHOTIO si/1pa,
BO3HUKAIOILIETO B PE3YJIbTATE PaAMOAKTUBHOIO pacnana. Berancienue
GHEPTHUH, BBIACISAIONIEHCS IPU palnOaKTUBHOM pacmnaje. OnpeneneHue
IIPOYKTOB SIEPHOM peakluy. Beruncienne sHEpruy, BeIICIAIOIENCS IpU
MPOTEKaHUU sAepHON peakiuu. [loHnMaHue NpeuMyiecTB U HEJOCTaTKOB
MCII0JIb30BaHUsI AaTOMHOM HEPTUH U MOHU3HUPYIOIINX U3ITY4EHUH B
[POMBIIIIIEHHOCTH, MeauIuHe. V3510)keHrne CyTH IKOJIOTUYECKUX MPOoOieMm,
CBSI3aHHBIX ¢ OMOJIOTHYECKUM JAEUCTBUEM PaIMOAKTUBHBIX U3JTy4YCHHH.
[TpoBenenue knaccuuKay 3JI€MEHTAPHBIX YACTHUI] 110 UX (PU3HUECKUM
XapaKTepUCTUKaM (Macce, 3apsiLy, BpEMEHHU KU3HHU, CIIUHY U T.1.).
[TpencraBieHue 0 XxapakTepe YEThIpeX TUMOB (hyHIaMEHTaIbHbBIX
B3aMMOJICHICTBUI AJIEMEHTAPHBIX YacTHIl B BUze Tabmauibl. [lonnmanue
LIEHHOCTEN HAy4YHOr'0 MMO3HAHUS MUPa HE BOOOILE /7S YEJIOBEUECTBA B
[IEJIOM, a JUIS KaXKA0T0 00Yy4arolerocs JMYHO, IIEHHOCTEH OBJIaIeHHs
METOJIOM Hay4HOTO MO3HAHMS JUIsl TIOCTHKEHUS ycIiexa B JII0OOM BHJIE
[IPAKTUYECKON AEATEIbHOCTH.

8 DBoJrouus BeeslenHoi

CTpoeHne u pa3BuTHE
BcesienHoit

Habmonenue 3a 3Be3aamu, JIyHOU U TutaHeTamu B Teneckon. HaGmroneHue
COJIHCUHBIX HATEH C  TOMOIILI0  TEJIeCKOlma W COJHEYHOI'O
pkpaHa.lcnons3oBanue  WMuTepHera  nmns MOKCKa U300paKeHHH
KOCMUYECKHX 00bEKTOB U MH(popManuu 00 ux ocodbeHHOCTsIX. OOCyXKIeHNE
BO3MOKHBIX ClieHapueB 3BoJitolnu Beenennoil.Mcnonb3oBanue MHTepHeTa)
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It TIoMcKacoBpeMeHHoW uHpopManuu o pa3Butuu Beenennoit. Ouenka
MHpOpPMALMK C MO3ULMU €€ CBOMCTB: JOCTOBEPHOCTH, OOBEKTHBHOCTH,
[TOJIHOTBI, AKTYaJIbHOCTH U T.1I.

IBoJIIONMSA 3BE3/I.
I'unoTe3a
MPOMCXOKIEeHMsI
CoJIHeYHOM cuCTeMBbI

Bbruucienue 3Hepruu, 0CBOOOXKIAIOIIEHCS IPU TEPMOSACPHBIX PEaKLUsX.
@DopmynupoBka mpoOieM TepMmosiAepHOH  sHepreTukH. OOBsCHEHHE
BIMSIHUA COJHEYHOM aKTUBHOCTH Ha 3emimo. IloHumanue pousy
KOCMUYECKHX HCCIIEJOBAaHUM, UX HAyYHOTO M SKOHOMMUYECKOI'O 3HAYECHMS.
OOcyXIeHHe COBPEMEHHBIX Trunore3 o mnpoucxoxaeHun CoaHeuyHoH
CUCTEMBI.
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3 YCJOBUS PEAJIM3AIIMA YYEBHOM JUCIUITIJINHBI

3.1 TpeGoBaHusA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecredeHHIo

Peanm3amust y4eOHOW DUCHUIUIMHBI TpeOyeT Hamuuus kKaOuHera «Dus3uku» u
naboparopun «DUUKN.

O6opynoBanue yueOHOTO KaOMHeTa:

- yaeOHast MmeOeb;

- pabouee MecTO MpenoaaBaTes;

- JIOCKa,

- KHIDKHBINA 1IKad;

- QIIEKTPOHHBIC TIPE3CHTALINH.

TexHuueckue CpCaACTBa O6y‘{eHI/IHI
- KOMIIBIOTCP C JIMOCH3NOHHBLIM IIPpOTI'PpaMMHbLIM O6€CH€‘{GHI/IGM;
- MYJIbTUMCOUAIIPOCKTODP.

O6opynoBanue 1a00paTOPUH:

OTUCTUYECKUN MaATHUK, Tpubop "Ympyruii yaap", npubop s H3ydeHHs
YCKOPEHHSI CBOOOJHOTO TMaJCHMs, MAaTEeMaTHYECKOTO MAasTHUKA, KOJIeOaHUs CTPYHBI,
npubop 1Jii HU3MEpPEHUs] Ta30BOM IMOCTOSIHHOW, TEIUIOEMKOCTH MKUJKOCTH, BS3KOCTHU
KUJIKOCTH, KOI(PQUIIMEHTA MOBEPXHOCTHOTO HATSMKEHUS >KUJIKOCTH, 3JIEKTPOEMKOCTHU
KOHJICHCaTopa, MpUOOp i1 U3MEPEHUs 3aKOHOB MOCTOSIHHOTO M TMEPEMEHHOTO TOKa,
MarHUuTHOTO TIOJIs, MNpUOOp [JiE U3YyYECHUS] CBOWCTB AJICKTPOMArHUTHBIX  BOJIH,
omnpeneyneHus: (POKYCHOTO pACCTOSIHUSL JIMH3bI, MNPUOOp JIS U3YYEHUs] BHEIIHETo
dhoroaddekra, paguaniioHHOro PoHa.

3.2 YueOHO-MeTOoAN4YEeCKOe U HH(POpMALIMOHHOE 0o0ecnieueHue 00y4eHHus
OcHoBHas JuTEpaTypa

1 Jmutpuea B.®. ®usuka s npodeccuii U CHEHAIbHOCTEH TEXHUYECKOTO
npoduiist. YueOHuK 11 o0pazoBaTenbHbIX yupexaenui CI10. — M., 2017r.

2 JmutpueBa B.®. ®duszuka mia npodeccuii M CHEUHATBHOCTEH TEXHUYECKOTO
npoduiss.COopHUK 3a/1ad yueOHoe mocodue st oopazoBarenbHbx yupexaenuin CI10: —
M., 2017r.

3 JmwutpueBa B.®. Ousukamis npodeccuil M CrenuanbHOCTEH TEXHUYECKOTO
npoduiis. KoHTponbHble MaTtepuansl: yuyeOHoe mocodue mns yupexaeHuit CIIO. — M.,
2016r.

4 JlmutpueBa B.D. dwuszuka mia npodeccuii M CHENUATLHOCTEH TEXHHUYECKOTO
npoduis. JlabopatopHbplii mpakTukyMm: ydeOHoe mocoomue s yupexaenuin CI1O.— M.,
2016r.
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5 JmutpueBa B.®. duszuka nas npodeccuil U CHenuanbHOCTEH TEXHUYECKOTO
npoduns. DIEKTPOHHBIM Y4eOHO-METOAMYECKUN KOMIUIEKC [JIsi 00pa3oBaTeNbHBIX
yupexaenuit CIIO. — M., 2014r.

6 JmutpueBa B.®. dusuka mi1s npodeccuii U CHerUalbHOCTeH TEXHUYECKOTO
npoduis. DNEKTPOHHOE yueOHOe M3JaHUE (MHTEPAKTUBHOE SJIEKTPOHHOE MPHIIOKEHUE)
1u1st oOpazoBatenbHbIX yupexaenui CI10. — M., 2014r.

7 KacpsnoB B.A. WMimoctpupoBanHblil aTiiac o ¢usuke: 10 kimace. — M., 2010 r.

8 KacpsnoB B.A. MnmocTpupoBanHubiit aTiac o ¢usuke: 11 kmace. — M., 2010 .

9 Tpodumora T.U., dupcor A.B.Duszuka i npodeccuit u crnenranbHOCTEH
TEXHUYECKOTO U eCTeCTBeHHOHay4yHoro mpoduieii: COopHUk 3amay. YueOHOe mocoOue
JUIsL CTYZIEHTOB TNpOo(eCcCUOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3aluid, OCBAUBAIOIIUX
npodeccun u cnennansuoctu CI1O. — M., 2017 .

10 Tpodumona T.U., ®upcoB A.B. ®usuka nns mpodeccuid u crennambHOCTEH
TEXHUYECKOTO M E€CTECTBEHHOHAy4dHOro npoduinei: Pemenus 3agad. YueOHoe mocoOue
IUIsL CTYZIEHTOB NpOo(eCCHOHATIBHBIX O0pa30BaTEIbHBIX OpraHU3alUi, OCBAWBAIOIINX
npodeccun u cnenransaoctu CI1O. — M., 2017 1.

11 Tpodpumosa T.U., ®upcos A.B. ®uzuka. CripaBounuk. — M., 2010 r.

12 ®upco A.B. ®uszuka 11 npodeccuii U CHenHaTbHOCTEH TEXHHUYECKOTO M
€CTECTBEHHOHAYYHOTO  npoduiei:yueOHUK IS CTYJEHTOB  Mpo¢dheCCHOHAIBHBIX
oOpa3oBaTeNbHBIX OpraHu3aluii, ocBanBaromux npodeccun u cnenuanbHocty CIIO/ mog
pen. T.1. Tpodumonoii. — M., 2017r.

JlonoiHUTEIbHAS JIUTEepaTypa

13 TIIL.U. Camoitnenxko, A.B. CepreeB. ®Duszuka (isi HETEXHUYECKHX
crienmanabHOoCcTel). — M.: Akagemus, 2012r.

14 Camoiinenko I1.1., CepreeB A.B. COopHUK 3a7a4 U BONPOCOB 1O (usuke. — M.:
ACADEMA, 2012r.6Msxumes I'.4., byxosues b.b., Corckuit H.H. ®uzuka-10. — M.:
[Ipocsemenue, 2014r.

15MskumeBl’. S, byxosuesb. b., YapyruuB. M.; noxa pen. HukonaesoiB. U,
[TapdentreBoitH. A.®@usuka. 11 knacc: yue6.1J1s1 0011eo0pa3oBar. yupexaeHuii: 6a30BbIi
u ipomit. yposuu — M..: IIpocsemenue, 2010r., 399 c.

16 A.Il. PeivkeBuu. dusuka. 10-11 kmaccel. [locobue nis o6meoOpa3oBaTeIbHBIX
yupexaenuii. — M.: JIpoda, 2012r.

3 UHTepHeT-pecypchbl

www.fcior.edu.ru(®enepanbHbiidi  IEHTP uH()OPMAITMOHHO-00pa30BaTEIHHBIX
PECYpCORB)

www.dic.academic.ru (Axagemuk. CJI0Bapu ¥ SHIIUKIIONE N )

www.booksgid.com (DnexkrponHas 6udIHOTEKA)

www.globalteka.ru(I'mo6ansHas OMOIHOTEKA IIEKTPOHHBIX PECYPCOB)

www.window.edu.ru(Eausoe okHO q0cTyma K 00pa3oBaTeaIbHBIM pecypcam)

www.st-books.ru (JTyurrast yaeOHas iureparypa)
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http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/

www.scool.edu.ru(Poccuiickuii 06pa3oBaTenbHbII TOPTAI)
Www.ru/book(DnextponHast GMOIHOTEUHAs cHCTEMA)
www.alleng.ru/edu/phys.htm(O6pa3oBarensHbie pecypcbl MHTepHETa - DU3NKa)
www.school-collection.edu.ru (Egunas kosureknust nudpoBbIX 00pa3oBaTeIbHBIX
peCypcoB)
https//fiz.1september.ru (Yue6no-mMeToanueckas rasera «Dusukay)
www.n-t.ru/nl/fz(HoGeneBckue naypeaTs 1o pusuke)
www.nuclphys.sinp.msu.ru (Snepuas ¢pusuka B UntepHere)
www.college.ru/fizika(TToaroroska k EI'9)
www.kvant.mccme.ru(Kypuan «Ksaut»)
www.yos.ru/natural-sciences/html(OKypuan «I1yts B HayKy»)
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JUCLHUTIJIMHBI

4.1 KoHTpPoJab M OIEHKA pPE3yJIbTaTOB OCBOCHUS Y4E€OHOW JUCHUILIUHBI
OCYILIECTBIISIETCSA TMPENOJaBaTeieM B IMPOIECCe MPOBEACHUSI MPAKTUUECKUX 3aHSITHUH,

nabopaTopHBIX  pabOT, TECTHPOBAHUSA, a TaKXKe
WHIMBUAYAJIbHBIX 3a/IaHUH, TPOEKTOB, UCCIICTOBAHHIA.

BBIITOJIHCHU S

OO0 yJarOIIIMHUCS

PesyabTaThl 00yueHus
(ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI M
OlIeHKH pPe3YJIbTATOB 00y4eHusl

B pe3yjabTarte O0CBOCHUHA AUCHHUIIIINHBI CTYACHT JOJIZKECH
MPO/IeMOHCTPUPOBATH MpeAMeTHbIE Pe3yabTaTbl OCBOEHUSI YueOHOi
MU CHHUITIMHBI «Pusuka»

- ¢(hOPMUPOBAHHOCTb MIPEJCTABICHUNA O POJIM U MeCTe (PU3HUKH B
COBPEMEHHOM Hay4yHOU KapTUHE MHUpa; TOHUMAaHNUE (PU3HUECKON
CyIIHOCTH HaOiroaeMbIX Bo BeenenHolt siBnenuil, poiu Gpusnku B
(bopMHpOBaHUU KPYTro30pa U (PYHKIIMOHAIEHONW TPAMOTHOCTH
4eJIOBEKa NIl pelICHUs IPAaKTUYECKUX 3a/1ay;

Texkynuii KOHTPOIIb:

- YCTHBIN PpOHTATBHBINA U
WHIMBUYaJIbHBIA ONPOC;
- MOATOTOBKA pedepaTa

BIaJCHUE  OCHOBONOJATalOIIMMU  (U3UUCCKUMU  IOHSITHSAMH,
BaKOHOMEPHOCTSMM, 3aKOHAMU M TEOPUSIMU; YBEPEHHOE HCIIOJIb30BAHUE
(bU3NYECKOI TEPMUHOJIOTHH U CHMBOJIMKH;

Tekynuii KOHTPOJb:

- YCTHBIN (PPOHTANLHBIN U
WHJIUBUAYAJIbHBINA OIPOC;
TemaTuyeckuil KOHTPOJIb:

- IPOBEICHUE NPAKTHUECKUX paboT

- BJIaJICHUEC OCHOBHBIMH METOJ[AMHU HAYYHOT'O TIO3HAHUS, HCIIOIb3YEMbIMH
B (u3KKe: HAOIIOICHUEM, ONTMCAHUEM, H3MEPEHUEM, IKCIIEPHMEHTOM,;

Texkynui KOHTPOIIb:

- YCTHBIN (PPOHTANBLHBIN U
WHAMBUIyAJIBHBIA ONPOC;
TemaTnueckuii KOHTPOJIb:

- IPOBeIEHNE MPAKTUIECKUX padoT;
- IpOBeIeHHE J1a00PAaTOPHBIX paboT

yMeHus1 00pabaTbiBaTh pE3yJbTaThl
BaBUCHMOCTh ~ MEXAy  (U3NYeCKUMHU
MOJTy4eHHBIE PE3YJIbTAThI U JI€JaTh BBIBOJIBI;

U3MEpPEHUH,
BEJIMYMHAMH,

0oOHapyXHBATh
OOBSICHATD

TeMaTuyeckuil KOHTPOJIb:
- IpoBeJIcHUE J1a00paTOPHBIX PadboT

- cOPMHUPOBAHHOCTh YMEHUS peraTh (PU3NUECKUE 3a1a4u;

TemaTuyeckuil KOHTPOJIb:
- IPOBeJIEHHE MTPAKTHIECKUX pabdoT;

- c(OPMUPOBAHHOCTh YMEHHSI TPUMEHATH IIOJIyUYCHHBIC 3HAHWS IS
OOBSICHEHHS YCIOBHU TPOTEKaHWsS (DU3MUYECKUX SIBICHUW B TMPUPOE,
npodecCHOHANBHOHN cdepe W AN MPUHATUS MPAKTUIECKUX PEHICHUN B
IMOBCEAHECBHOM KU3HMU;

Texkyniuii KOHTPOJIb:
- YCTHBII QPpOHTAIBHBINA U
WHAMBUIyAJIBHBIA ONPOC;

c(OpPMHUPOBAHHOCTh COOCTBCHHOM IO3UIMM 110 OTHOIICHHUIO K
(bn3nueckoil nHGOPMAIIVH, TOTy4aeMON M3 pa3HBIX UCTOYHHUKOB.

Texkyniuii KOHTPOJIb:

- YCTHBIN (POHTANILHBIN U
WHAMBUIyAJIbHBIA ONPOC;
- IOATOTOBKA pedepara

B pesynpTare wW3y4eHHsS TUCIHUILIMHBI CTYICHT JOJDKEH 00JanaTh
00ILMMH KOMIIETEeHIIUSIMHU, BKITIOYAIOIIUMHU B ce0s1 CIIOCOOHOCTS:

OK 1. [loHUMATH CYITHOCTH U COITMANTBHYIO 3HAYUMOCTH CBOSH OymyIIeit
npodeccu, posIBIISITh K HEl yCTOWYHMBBIA HHTEpEC.

Tekyniuii KOHTPOJIb, TOATOTOBKA
co00IIeHuH, pedepaToB, BHIIOIHEHUE
JabopaTopHEIX paboT

OK 2. Opranu3oBbsIBaTh COOCTBEHHYIO JIESTEIBHOCTD, BHIOUPATH THIIOBHIC
METOJBbI U CIOCOOBI BBINONHEHHS MPOPECCHOHAIBHBIX 3a]la4, OLEHHUBATH
mX 3 PEeKTUBHOCTH U KA4ECTBO.

Tekymuii KOHTPOJIb, MOATOTOBKA
co001IeHuH, pedepaToB, BHIMIOIHEHUE
J1ab0paTOPHEIX PaboT, perieHue 3a1aq

OK 3. IlpuHnMaTh pemeHus B CTAaHAAPTHBIX M HECTAHAAPTHBIX CUTYAIHX
M HECTH 33 HUX OTBETCTBEHHOCTb.

Tekyniuii KOHTPOJIb, TOATOTOBKA
c0001IeHuH, pedepaToB, BHIIOJIHEHUE
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J1a00paTOPHEIX PaboT, peleHue 3a1aq

OK 4. OcymectBiasiTh TOUCK H  HWCIOJb30BaHHE HH(opManuu
HeoOXoauMoi s 3((EKTUBHOTO BBIMOJHEHUS MPO(HECCHOHATBHBIX
3aga4, IpoPEeCCHOHAILHOIO U THYHOCTHOTO Pa3BUTHSL.

Tekymuit KOHTPOJIb, MOATOTOBKA
coobmieHunit, peepatos, penieHue
3a1a4

OK 5. Ucnonk3oBaTh WHOOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHE
B IPO(ECCUOHAIBHOM JIEATSILHOCTH.

Tekynuii KOHTPOJIb, TOATOTOBKA
co001IeHUH, pedepaTon

OK 6. Pabortare B koiiekTHBe M KoMmaHue, 3(dektuBHO oOmarThscs (
KOJIJIETaMH, PYKOBOJICTBOM, HOTPEOUTEISMH.

Texynui KOHTPOJIb, TOATOTOBKA
coo0Omenuit, pedepaTon

OK 7. bparp Ha ce0si OTBETCTBEHHOCTHh 3a Pa0OTy WIEHOB KOMaHb
MOJTYMHEHHBIX ), 32 Pe3yJIbTAT BBITIOTHEHUS 33 JAaHUH.

Tekynuili KOHTPOJIb, TOATOTOBKA
Co001IeHuH, pedepaToB, BHIMOJIHEHUE
71a00paTopHBIX padoT, pelIeHNE 33134

OK 8. CamocTosATenbHO ONpeneisTh 3amadd TpodheCCHOHAIBHOTO ¥
ITMYHOCTHOTO Pa3BUTHS, 3aHUMATBCA CaMoOOpa30BaHHEM, OCO3HAHH(
[UTAHWPOBATH TIOBHIINICHUE KBATH(DHUKAIINH,

Tekynuii KOHTPOJIb, TOATOTOBKA
coo0meHuit, pedepaToB, BHITOTHCHHE
71a00paTopHBIX padoT, pelIeHNE 33134

OK 9. OpueHTHpoBaThCSI B YCIOBUSX YacTOM CMEHBI TEXHOJOTHUH E
mpoeCCUOHANIBHOM e TSILHOCTH.

Texynui KOHTPOJIb, TOATOTOBKA
coo0mieHuit, pedepaToB, peIICHHE

3a1a4

4.2 ®oH OLIEHOYHBIX CPEACTB /IJIsl MPOBEAEeHUsI TEKYIEro KOHTPOJISI U
NMPOMEKYTOUYHOM ATTECTALNH 00YYAKOIIMXCS M0 JUCHUILIHHE

IToxa3zaTenn u KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazarenu wu KPpUTCPHHU OLICHHBAHUA KOMH@TCHHI/Iﬁ OTpPaKCHbI B KOMILJICKTC

KOHTPOJIBHO OLICHOUHBIX cpeacTB. (IIpunoxenue 1)

KOHTpOJIbeIe H TECTOBbIC 3aJaHUA

[lepeyeHr BOMPOCOB, KOHTPOJBHBIE M TECTOBBIC 3aJaHUs, HEOOXOAUMBIC IS
OIICHKM 3HAHWM, YMEHUH, HABBIKOB, XapaKTEPU3YIOMUX (HOPMHUPOBAHUE KOMIICTCHIIMM,
MIPE/ICTABJICHBI B KOMILJIEKTE KOHTPOJIbHO-OIIEHOUHBIX cpencts. ([Ipunoxenue 1)

MeToauyeckue MaTepuaJibl
Meroauueckue Marepualibl, OMPEACINSIIONME MPOUEAYypbl OLECHUBAHUS 3HAHUU,
YMEHHM, HABBIKOB, XapaKTEPU3YIOMMNX (POPMHUPOBAHUE KOMIICTCHIIUHN, MpPEICTABICHBI B
METOJUYECKUX PEKOMEHAIIMSX MO BBIIOJTHEHUIO MpakThuueckux padot. (IIpunoxenue 2)
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PELNEH3USA
Ha pa0o4yyI0 NPOrpaMmy y4eOHO# JUCHUITUHBI «DH3NKa»
no cnenuajbHocTu 21.02.03 CoopyxkeHne U IKCIUIyaTALMS ra30HeTENPOBOI0OB H
razoHegrexpaHuIMIL

pa3pabotunk nporpammbi: Cterajgkuna O.I'. - npenoxasaresns IIIIK CI'TY umenn
I'arapuna 10.A

PaGouas nporpamMmma yueOHON AUCUUIIINHBI «DU3UKa» SBISETCS COCTABHOW YaCThbIO
nporpaMMbl TIOJATOTOBKH CHEIMAIUMCTOB CpeaHero 3BeHa crernuainbHoctH 21.02.03
CoopykeHue M  3KCIUlyaTallMs  Ta30HE(TENpPOBOJAOB U ra3oHEPTEXpaHWIUIIU
peJHa3HaYeHa [l peajiu3aluu cpeHero oouero oopazoBanus. IlporpamMmma cocrasieHa
B COOTBETCTBHM C NPUMEPHON MpPOrpaMMoN y4dyeOHOM NUCHUIUIMHBI «DPU3uKa» s
MpOo(EeCCHOHANIBHBIX 00pa30BaTENIbHBIX OpPraHu3aluii, peKOMEHI0BaHHbIX DenepabHbIM
rOCy/IapCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «@DenepanbHblii HHCTUTYT pPa3BUTHS
oOpazoBanus» (PI'AY«DHMPO») B kayecTBE NMPUMEPHON MPOTrpaMMbl IS peaau3aluu
OCHOBHOM MpodeccuoHaibHOM 00pa3zoBarenbHol nporpammbl CIIO Ha 6aze OCHOBHOTO
o01iero oOpazoBaHus ¢ MOMyYeHHEM cpeaHero odimiero odpazoanus (IIpotokon Ne 3 ot
21 wronsa 2015 r. Perucrpannonnsii HoMep peueHsun 382 ot 23 utonsa2015 r. OI'AY
«DUPO»).

PaGouas mporpamMmma OpHEHTHPOBAaHA Ha JOCTHXKEHUE CIETYIOIINX LIeIeH:

- OCBOEHHME 3HaHMM O (yHIaMEHTalbHbIX (U3MUECKUX 3aKOHAX M NPUHLHUIAX,
JeXaluX B OCHOBE COBPEMEHHOH (PU3MUECKOM KapTUHBI MHUpa; HaumOOJIee Ba)KHBIX
OTKPBITUSIX B 00JacTu (PU3MKH, OKA3aBIIMX OIpPEACIAIONIEe BIMSHUE Ha pPa3BUTHUE
TEXHUKHU U TEXHOJOTMH; METOAaX HAYYHOTO MMO3HAHUS IPUPOIBL;

- OBJIQJICHUE YMEHUSIMU MPOBOAUTH HAOJIOJEHUs, IUIAHUPOBATh W BBINOJHATH
OKCIIEPUMEHTHI, BBIABUTATh THUIOTE3bl W CTPOUTH MOJAEIH, MPUMEHSTh TOTYYCHHBIE
3HaHUS 1O (pu3uke Mg OOBACHEHUS Pa3HOOOPA3HbIX (DU3UUYECKUX SIBIICHUA M CBOMCTB
BEILIECTB; MPAKTUYECKH HCIOJb30BaTh (PM3MUECKUE 3HAHUS; OLICHHBATh JIOCTOBEPHOCTH
€CTECTBEHHOHAYYHO! MH(OpMALINH;

- pa3BUTHE TO3HABATENBHBIX HWHTEPECOB, HWHTEIUICKTYadbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM B TMpolecce MNPUOOPETeHUsT 3HAHUW W yMEHUW 10 (Qu3NKe ¢
WCIIOJIb30BAaHUEM  Pa3WYHBIX  WCTOYHUKOB  HMHPOpPMAIMM U COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTH;

- BOCNUTaHUE YOEKICHHOCTH B BO3MOXKHOCTU TIIO3HAHUS 3aKOHOB IPUPOJIBI,
MCIIOJIb30BaHUsl JOCTHKEHUM (PU3MKK Ha OJlaro pa3BUTHUS YEOBEUYECKOW IUBUIM3AINM;
HEOOXOJUMOCTH COTPYJHHUYECTBA B TMPOLECCE COBMECTHOTO BBINOJHEHHUS 3ajad,
YBQ)XHUTEJIBHOTO OTHOIICHHWS K MHEHHIO OIMOHEHTa NpU OOCYXACHUH MpodiemM
€CTECTBEHHOHAYYHOI'O COJEP)KAaHMSI; TOTOBHOCTM K MOPAJIbHO-3TUYECKONM OLEHKH
WCTIONIb30BAaHUsl HAYYHBIX JOCTHMIKCHHM, UYyBCTBA OTBETCTBEHHOCTH 3a  3allUTYy
OKPYKarOIIEU CPEBI;

- WCTIOJIb30BaHUE MPUOOPETCHHBIX 3HAHWA M YMEHUH IS PEIICHUs MPaKTUICCKIX
3alady  TOBCEJHEBHOM KU3HMU, oOOecredyeHus O0e30MacHOCTH COOCTBEHHOM KU3HH,
PalMOHAIIBHOTO MPUPOJIONOIB30BAaHUS U OXPaHbl OKPYXKAIOIIEH Cpefbl U BO3MOXKHOCTb
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NPUMEHEHUA 3HAHMW TpU pEHIeHHH 3aJad, BO3HMKAIOIIMX B  MOCIEAYIOLIEH
PO eCCHOHATTEHOM IESITCIIBHOCTH.

[IporpaMma BKIIIOUAET: MACTIOPT Yy4eOHOW JUCIUILIMHBL, TpEOOBAaHUS K pe3yabTaTam
OCBOCHHUSI Y4YEOHON NUCUUIUIMHBI, B XOJ€ KOTOPBIX (POPMHUPYIOTCS TMpEAMETHEIE,
METanpeaMETHbIE W JUYHOCTHBIE pE3yNbTaThl, a Takke OOIIHe KOMIIETECHIIUH,
ycraHoBieHHble PI'OC CIIO cnenumansHocTH 21.02.03 CoopyXeHue M 3KCILTyaTalus
ra3oHe(TENPOBOJOB M Ta30HE(PTEXPaHWIMIL;, OCHOBHOE COJAEPKAHUE C NPUMEPHBIM
pacrnpezieieHueM  yuyeOHBIX 4YacoB IO  pasfenaM Kypca M PEKOMEHAYEMYHO
[OCJIEI0OBATEIbHOCTh M3YYEHUS] TEM U Ppa3leioB; YCIOBUS peaau3auuu y4eOHOM
JUCLMIUIMHBL, KOHTPOJb M OLEHKY pE3yJIbTaTOB OCBOEHUS JHUCLUUIUIMHBI;, IEpEeUYEHb
OCHOBHOM U JOIIOJIHUTENBHOM JINTEPATypbl, IHTEPHET HCTOUHUKOB.

B mporpamMe mpencTaBiI€HO Ppa3BEPHYTOE TEMAaTHUECKOE IUIAHUPOBAHUE,
COCTABJICHHOE B COOTBETCTBUU C MPUMEPHOI MPOrpaMMOi y4eOHOM TUCIUILTAHBI.

Hcnonb3yemMble aKTHBHBIE W WHTEPAKTHBHBIE METOABI OOYYEHHUS MO3BOJISIIOT
aKTUBU3UPOBATh TO3UILIMIO CTyJIeHTa — HcciedoBaTenss u  (QopMmupyer oOiue
komreTeHmu. [Ipu opranm3anuu y4eOHOTO TpOoIEcca MCIONIb3YIOTCS Pa3IUYHBIC BUIBI
ayJIMTOPHON U BHEAYAUTOPHOM CAMOCTOSTENbHON PaOOTHI.

PabGouass mporpamMma OTBeYaeT TMOCTaBICHHBIM 3aJadaM WU PEKOMEHIYETCS s
MOJTOTOBKMA  CHEIHATUCTOB MpoduiabHOro ypoBHA 1o crneruanbHoctn  21.02.03
Coopy’keHue 1 3KCIUTyaTalus ra3oHe(TenpoBOI0B U ra30HePTEXPaHUIIUILI.

[IpenonaBatens BbICIIEH KBATM(PUKAITMOHHON KaTErOpuu
CapaToBCKOTr0 TEXHUKYMa KEJIe3HOIOPOKHOTO TpaHCTopTa — (pryinana
CamI'VIIC I'.A. By3ynykoBa

(JTMIHAs! TOATIKCH)

ML.IIL.
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