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- 1. OBIIASI XAPAKTEPUCTHUKA PABOYEMN IMPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O ITPEMETA «®PU3UKA»

1.1 Mecro npeiMera B CTPYKType  OCHOBHOW  mpodeccHoHa bLHON
o0pa3oBaTeJIbHOM MPOrPaMMbI

Pabouas mporpamma yueOHoro mpeamera«®usuka» pa3zpaboTaHa Ha OCHOBAHUU
tpeboBanuit PI'OC COO pns  peanmsanuu  obpaszoBarenbHOr mporpammbel  13.02.11
TexHuueckass JKCIUTyaTallsi M OOCTY)XKMBAaHUE ODJICKTPUYECKOTO M DJICKTPOMEXaHHYECKOTO
00opyoBaHus (IO OTPACIAM).

VYuebubiii npenmer «®duszuka» BXOIUT B 00II1€00pa30BATEIbHBIA UK, MOAIMUKI
npodmIbHbIC y4eOHBIC TIPEAMETHI U UNTACTCS HAa IIEPBOM Kypce 00OyUeHHsI.

[Ipenmer mMeeT MEXIpPEAMETHBIE CBSI3U C JAUCHUIUIMHAMH O0O0IIe00pa30BaTENbHOTO U
o0mIenpoeCCHOHATILHOTO  [UKJIOB, a Takke C MOKIMCHUIUIMHAPHBIMA KypcamMu |
npo¢eCCHOHATBHBIMI MOIYJISIMH MPO(HECCHOHAIBHOTO ITUKIIA.

1.2 lleu 1 nIaHUpYyeMble Pe3yJbTaThl OCBOeHHS MpeaMeTa «Du3uKa»

1.2.1. llesiu m 3agaun nmpeaMeTa

Conepsxanue mporpaMMmbl 00111€00pa30oBaTEIbHON AUCHUIUIMHBI DU3MKa HAINPaBICHO Ha
JOCTHKEHHUE CIEAYIOUINX LEei:

o dopMupoBaHue y OOydyaroUMXcs YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHUS,
3HAYMMOCTH (PU3MYECKUX 3HAHUHU Ui COBPEMEHHOTO KBAaJTH(HIMPOBAHHOTO CHEIHAINCTA MPU
OCYIIECTBIICHUU €r0 MPOPECCUOHANBHON ASITeTbHOCTH;

. dbopMupOBaHUE €CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH;

. OBJIQJICHHE CHENU(PUIECKON cHCTeMOH (PU3MUYECKUX TMOHATHH, TEPMUHOJIOTHEH W
CHUMBOJIUKOM;

. OCBOEHHE OCHOBHBIX (PM3UYECKUX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEI;

. OBJIQJICHUE OCHOBHBIMU METOJaMU HAyYHOT'O ITO3HAHUs IPUPOJIBI, UCIIOJIb3YEMBIMU

B ¢usuke (HaOIIOJEHUE, ONMUCAaHWE, W3MEPEHUE, BBIABMKEHUE THUIIOTE3, MPOBEICHUE
HKCIIEPUMEHTA);

o OBIIaJIcHUE yMEHHsIMH 00pabaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBSICHATH
MOJTyUYeHHBIE PE3YNbTAThl, YCTAHABIUBATH 3aBUCUMOCTH MEXAYy (DM3MUECKMMU BEIUYMHAMH B
HaO0JII0Ja€MOM SIBJICHUH, JI€JIaTh BHIBOJIBI;

o dbopMupoBaHKE YMEHHUS peraTh GU3NUECKUE 3a]a4H Pa3HBIX YPOBHEH CI0KHOCTH;

o pa3BUTHE TIO3HABATENBHBIX MHTEPECOB, WHTEIUIEKTYaIbHBIX H TBOPUYECKHUX
CIIOCOOHOCTEH B Mpoliecce MPUOOPETEeHUsT 3HAHUN C HCIOIb30BAaHUEM Pa3UYHBIX NCTOYHHKOB
uHpOpMaMi W COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHM;, YMEHUU (QOpMyIUpOBaTH U
000CHOBBIBaTh COOCTBEHHYIO TMO3UIIMI0O TIO OTHOWIEHUIO K (u3uueckoil uHpopMaluy,
MOJTy9aeMOU M3 Pa3HbIX HCTOYHUKOB;

o BOCITUTAHUE YYBCTBA TOPJOCTH 3a POCCHMCKYIO (m3mdeckyto Hayky. OcBoeHue
kypca O/l «®Pu3ukay npeanosiaraetT peuieHne CIeayImnX 3a1ay:

o npuoOpeTeHne 3HaHW O (yHIAMEHTATBHBIX (U3UYECKUX 3aKOHAX, JICKAIINX B
OCHOBE COBPEMEHHOH (U3NYECKOW KapTUHBI MHpaA, NPUHIUIOB ACUCTBUS TEXHHUYECKHX
YCTPOWCTB M TPOU3BOJICTBEHHBIX TPOIECCOB, O Hambojee BaXHBIX OTKPBHITUAX B 00JIACTH
(bU3KKY, OKa3aBIINX OMPEENSIONIee BIUSHIE Ha Pa3BUTHE TEXHUKH M TEXHOJIOTHH;, TOHUMaHUE
(U3UYECKON CYIITHOCTH SIBJICHUH, MPOSBIISIONINXCS TPOU3BOICTBEHHOM JCSATEIIPHOCTH;

. OCBOEHHE CIOCOO0B UCTIONB30BaHUS (GU3UUECKUX 3HAHHUM TSI PEIICHUS

MPAKTUYECKUX U  MPOPECCHOHANBHBIX  337ay, OOBSCHEHUS SBICHUN TPHUPOJIHI,
MPOU3BOJCTBEHHBIX U TEXHOJOTMUYECKHUX IPOLECCOB, MPUHIUIIOB TEXHUYECKHUX MPUOOPOB U
YCTPOMCTB, obecriedeHusi 0€30MacHOCTH IPOU3BOICTBA U OXPaHbl TPUPO/IBI;

o dopmMHupoBaHHE YMEHUH pemaTh Yy4eOHO-TPAaKTHUECKUEe 3anaud (U3NUIECKOro
COZIEPKaHMSA C YUETOM MpOohecCHOHATBFHON HAPaBICHHOCTH;
J NpuoOpeTeHNe OmbITa TO3HAHUS W CaMONO3HAHMSA; YMEHHH CTaBUTH 3aJaddl U
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pewathb nmpobyaeMsl ¢ yu€ToM IpodecCuOoHaIbHON HalPaBICHHOCTH;

o dopmMHupoBaHHE YMEHUN HCKaTh, aHAIM3HPOBATh U 00pabaThiBaTh (HU3HUYECKYIO
uH(pOpMAIHIO C Y4ETOM MPOoQecCHOHATBLHOI HAPaBICHHOCTH;
J HOATOTOBKA OOYYArOIIMXCS K YCIEIIHOMY OCBOCHMIO IHCHUUIUIMH M MOJIYJeH

npoeCCHOHATBHOTO IHMKJIA: (OPMUPOBAHME Yy HUX YMEHUH H ONbBITa JESITEIHHOCTH,
XapaKTepHBIX s mpodeccuil / TOMKHOCTEH CIy)KalluX WIM CHENUAIBHOCTEH, IMOJy4aeMbIX B
npodecCHOHATBHBIX 00Pa30BaTEIbHBIX OPraHU3aAIHAX;

o HNOJArOTOBKAa K (DOPMUPOBAHHMIO OOLIMX KOMIIETCHIMH OyIyIIero CrenuaincTa:
caMo00pa3oBaHMsl, KOMMYHHUKAIMH, TPOSIBICHHUS TPa)XIaHCKO-MATPUOTUYECKON TO3UIIHH,
COTpYJHHMYECTBA, NPUHATUS pEIICHWH B CTAaHJAPTHOM W HECTaHAAPTHOW CHTYaIHsX,
NPOCKTHPOBAHUS, TPOBEACHUS (PUIUUYECKUX HU3MEpeHUH, SPPEKTHBHOIO H 0OE30M1aCHOTO
UCTIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOWCTB, COOJIIOZACHUS MPaBHI OXPAaHBI TPyJa MPH
pabote ¢ ¢pusnueckumMu nprudopamMu U 000pyJOBAHUEM.

OcoOeHHOCTh (HOPMHPOBAHMSI COBOKYNMHOCTH 3a7ad HM3Y4eHUS (GU3UKH Ui CHUCTEMBI
cpenHero mpoQecCHOHAIbHOTO O00pa30BaHUS 3aKIIOYACTCS B HEOOXOJMMOCTH peaau3aluu
npodecCHOHANBHONW HANpaBICHHOCTH pEHIaeMbIX 3aj1ad, ydéra OcoOeHHOCTeH cdephl
NEeSITeTbHOCTH OYAYIIUX CIICIUATUCTOB.

B pe3ynbTare ocBOCHHMS IMCIMIUIMHBI O0YUYaIOIIUIiCs JOJKEH 3HATh!

] CMBICT TOHSTHH: ()M3UYECKOEe SIBJIEHWE, THIIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aUMOJEHCTBHE, JJIEKTPOMArHUTHOE II0Jie, BOJIHA, (OTOH, aroM, AaTOMHOE Spo,
MOHU3HUPYIOIINE H3ITy4eHUS;

] CMBICT (DM3NYECKUX BEIMYHMH: CKOPOCTh, YCKOpEHHE, Macca, CHjla, HMITYJIbC,
paboTa, MexaHWYecKas JHEPrusi, BHYTPEHHSS SHEPrusi, aOCONIOTHas TeMIleparypa, CpPemHss
KWHETUYECKasi SHEPTUsl YaCTHUI] BEI[ECTBA, KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIH IEKTPUIECKHUIT
3apsim;

. CMBICIT (PU3UYECKUX 3aKOHOB KIIACCHYECKOH MEXaHWKH, BCEMHUPHOTO TATOTCHHS,
COXpaHEHHMsI ~ DHEprHH, WMITyJIbca ¥  JJIEKTPHYECKOro  3apsaa,  TEPMOJMHAMUKH,
3JIEKTPOMArHUTHON MHAYKLNH, poTor(dexTa;

. BKJIa/I POCCUHCKUX M 3apyOeKHBIX YUEHBIX, OKAa3aBIIUX HanOoOJbllee BIHUSHUE HA
pa3BuUTHE (DU3HKHY;

B pe3ynbrare 0OCBOGHUS IUCIUIIMHBI 00YYatOLIUCs JOKEH YMETh:

o MIPOBOJIUTH HAOJIOICHNUS, INITAHUPOBATh U BBITIOIHATH SKCIIEPUMEHTHI,

o BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJIENH,

o MIPUMEHSTh IOJIyY€HHbIE 3HAHMUS MO (uU3MKe a7 OOBSICHEHMs] pPa3HOOOpa3HbBIX
(bu3nUecKuX sIBICHUI U CBOICTB BEIIECTB;

o MPAKTUYECKH UCTIOIH30BATh (PU3NUECKUE 3HAHMS,

o OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM HH(pOpMAIIHH;

o HCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS W YMEHHS JI1 pEelIeHUs MNPaKTUYECKUX

3a]a4 MMOBCETHEBHOM KHU3HH, 0OecrieueHus: 6e30MacCHOCTH COOCTBEHHOMN KHU3HH, pallMOHAILHOTO
MPUPOIONIOIB30BAaHUS M OXPaHbl OKPYXKAIOIIeH cpebl.

o ONHCHIBATh U OOBACHATH (PU3NYECKUE SIBJICHHUS U CBOMICTBa TEl: CBOMCTBA Ta3oB,
KUAKOCTEH M TBEpPABIX  TEJ;  JJIEKTPOMAarHUTHYK)  MHAYKIHIO,  PaclpoOCTpaHEHHE
AIIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3JIyUYE€HHUE U MOTJIOLIEHHE CBETa aTOMOM;

dororddexr;

o OTJIMYATh T'MIOTE3bI OT HAYUYHBIX TCOprI;
4 ACIaTh BBIBOJABI HA OCHOBE OKCIICPUMCHTAJIBHBIX TaHHBIX ]
L INPUBOAUTE MPHUMEPBI, IMMOKA3bIBAIOOIUE, YTO: H36J'IIOI[6HI/I$I N OSKCIICPUMCHT

ABJISIIOTCS OCHOBOM Il BBIJBMIKEHHUS THIIOTE3 U TEOPUM, MO3BOJIAIOT IPOBEPUTH HUCTUHHOCTH
TEOPETUYECKUX BBIBOAOB; (U3MYECKas TEOpHUs JAaeT BO3MOXHOCTb OOBSACHATb W3BECTHBIE
SIBJICHUS IPUPOJIBI M HAyYHBIE (aKTHI, IPE/ICKA3hIBATh €Il1e HEM3BECTHBIC SBJICHUS;

o NPUBOAUTH TPUMEPHI TMPAKTUYECKOTO HCIOJIB30BaHUA (PU3MUYECKUX 3HAHUIL:

5



3dKOHOB MCXAHUKH, TCPMOAWMHAMHUKHU U OSJICKTPOJUHAMHUKH B SHCPICTHUKE; PA3JIMUYHBIX BHUI0B
9JIEKTPOMATHUTHBIX U3JIyUYCHUHN U1 Pa3BUTHSI PAIU0 U TEICKOMMYHHUKAIUM, KBAHTOBOW (DU3HKH
B CO3JIaHHH SIJICPHON SHEPIreTHKH, J1a3ePOB;

L4 BOCIIpUHUMATbL W Ha OCHOBC IIOJYYCHHBIX 3HAHUHA CaMOCTOSTEIBHO OLCHHUBATH
uHdopMmarmio, cojepxkaiyocs B coobmenusx CMU, WHTepHeTe, HaydHO-TOMYJISIPHBIX
CTaTbhiX.

L4 MPUMCHATH NOJTYUCHHBIC 3HAHUA IJI PCIICHUA (bPI3I/I‘-IeCKI/IX 3aJa4,

o OTIpeeIIAThH XapakTep (pu3udeckoro mpoiecca mno rpaduky, radmuuie, hopmyne™;

U3MEPATH Pl PU3NUECKUX BEITHUUH, IPECTABIISIS pE3yabTaThl U3MEPEHUH C

YYETOM HX MOTPEITHOCTEH.



1.2.2. [lnanupyemMble pe3yJibTaThl 0CBOEHHUS 00111€00pPa30BaTEIbHOI0
npeamera B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ochoBe ®I'OC COO
Oco6oe 3HaueHne JUCIUIUIMHA UMeeT npu hopmupoBanuu u pazsutuu OK.

rpodeccnoHaTbEHOM
e TeIbHOCTH
IMPUMCHUTCIIBHO K
Pa3ITHYHBIM
IKOHTCKCTaM

MacTepcTBa, TPYy10ito0ue;
-TOTOBHOCTb K aKTHBHOU
NEeATEeILHOCTH
TEXHOJIOTHUECKOU "
COIIAJILHON
HaIpaBJIEHHOCTH,
CIOCOOHOCTD
WHUIUUPOBATD,
MJIAHUPOBATH u
CaMOCTOSATEIBbHO
BBIIIOJIHSTE
JIeSITETLHOCTD;
WHTEPEC K Pa3IuIHbIM
chepam mpodeccuoHaITbHON
JIeSITEILHOCTH,
Osnagenue
YHUBEpCaIbHBIMU
y4eOHBIMU
IM03HaBaTEIbHBIMU
JEUCTBUSIMH:
a)0a3oBbIC
JIECUCTBUA:
-CaMOCTOSITEIBLHO
dbopMynupoBaTh u
aKTyaJu3upOBaThH
npobiieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;
-yCTaHaBIINBATh
CYILIECTBEHHBIN MPU3HAK
583071 OCHOBaHHUS TSt
CpaBHEHHUSI, KIacCUPUKAIIUU
1 0000IIEeHH;
-OTIPENIeTISATh Lenn
JIeSITEILHOCTH, 3a7aBaTh
MapaMeTpbl U KPUTEPUH HX
JIOCTHKCHHUS;
-BBISIBIISAITh 3aKOHOMEPHOCTH
u MPOTUBOPEUUS B

TaKyo

JJOTHUYCCKHEC

Kon n ITnanupyemble pe3ynbTaThl OCBOSHUS IUCHUIIIMHbI
HalMEHOBaHUE
hOpMHPYEMBIX Oo6mme JucuunnuHapHeie
KOMIIETCHIIMH
B 4acTH TPYZAOBOTO
OK 01. Boibupats BOCIIMTAHMS: - c(OpMUpPOBATH IPEACTABICHHUS O POJIU
CTIIOCOOBI PEIICHUS -TOTOBHOCTb K  TPYyAy,|¥ MecTe QH3nKu
3a/1a4 OCO3HaHUe IIEHHOCTH

- U AacCTPOHOMHMH B COBPEMEHHOH
Hay4yHOU KapTUHE MUDpa, 0
cucreMooOpasymomeil poian  (GU3MKA B
pPa3BUTHUU €CTECTBEHHBIX HaYK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJe
pOCCHMCKMX U 3apyO€XHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAyK{; [NOHUMaHHE
¢u3nuecKkoil CyImHOCTH Ha0JII0JaeMbIX
SBJIGHUH MUKpOMHpaA, MaKpoMHupa U
MeraMupa; MOHUMaHHEe POJIM ACTPOHOMUU
B MPAKTUYECKOMN JEsITeNbHOCTH YeIOBeKa
U JAIbHEHWIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH, posn buzuku B
dbopmupoBaHUU Kpyrosopa u
(YHKIIMOHAJIBbHOW IPAMOTHOCTH Y€JIOBEKa
JUISl pEIICHUs TPAaKTUYECKUX 3a/]a4;

- cpopMupOBaTH YMEHUS pemarb
pacueTHple 3aJaud C SBHO 3aJaHHOMN
Gu3n4eckoil  MOJEINBIO, UCTIONb3Ys

¢u3nyeckue 3aKOHbBI M MNPUHIUIBI, Ha
OCHOBE  aHalM3a  YCJIOBUS  3a/1a4d
BBIOMpPATH ¢buznveckymo MO/JIENb,
BBIJICNATh  (PU3WUECKUE BEIUYMHBI |
dbopMynbl,  HEOOXOAMMBIE A €€
pemieHHs,  TPOBOIUTH  pacueTbl |
OLICHUBATh  PEATbHOCTh  MOJIYYEHHOTO
3HaYeHUs1  (U3NYECKOH  BEIMYWHBL
pemarb KayeCTBEHHBIE 3ajiau,
BBICTpanBast JIOTHYECKHU
HEMPOTHUBOPEUUBYIO LEMOYKY

paccyXJIeHU C Omopol Ha H3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH M (pusnueckue
SBJICHMSI,

- BJIAJICTh OCHOBOIOJIaralouMu
(U3HYECKUMU TIOHATUSIMU U BETHYNHAMH,
XapaKTePU3YIOINIUMHU busnueckue
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paccMaTpUBaEMBbIX
SIBJICHUAX,

-BHOCUTh KOPPEKTHUBBI B
JACATCIIbHOCTD, OLCHHUBATH

COOTBETCTBUEC PE3YJILTATOB

noeisiM, OLCHHMBATh pI/ICKI/I
OCJIEACTBUNI
JIeTEILHOCTH;

-pa3BUBaTh KpEaTUBHOE

MBIIIJICHHE TPH PEHICHUH
YKU3HEHHBIX TIPOoOIIeM

0)0azoBbie
HCCJIEIOBATEIbCKUE
JIEUCTBUSL:

-BIA/IETh HaBbIKaMU

y4eOHO-UCCIIeI0BATENbCKOM
Y TIPOCKTHOM JICATEIILHOCTH,

HaBBIKAMU pasperieHus
po0Jem;

BBISIBIISITh NPUYHHHO-
CIICICTBEHHBIC  CBSI3M U
aKTyaJIM3upoBaTh  3ajady,
BBIIBUTATh  THUIIOTE3y €€
pelIieHus,

HAaXOJUTh apPTyMEHTHI IS
JI0Ka3aTeIbCTBa CBOMX
YTBEPKACHHIH, 3a/1aBaTh
nmapaMeTpel W KPUTEPUHU
pelieHus;
-aHAJTM3UPOBATh
MOJTy4YeHHBIE B Xo7e
pelieHus 3a/1auu
pe3yNbTaThl,  KPUTHYECKU
OIICHUBATh ux
JIOCTOBEPHOCTb,

IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBUAX;

yMeTh  TEPEHOCHUTH
3HAaHUS B TIO3HABATEIIbHYIO
U TPaKTUYECKYI0 00JacTh
KHU3HENIEeATEIIbHOCTH;
YMETH
UHTETPUPOBATh 3HAHMUSA U3
pa3sHBIX NIPEIMETHBIX
o0Jacrei;

-BBIIBUTaTh HOBBIE UJIEH,
npeajaratb OPHUIHHAJIBHBIC
MOJIXO/IbI U PELICHHUS;

CHOCOOHOCTD UX
HCITOJIb30BaHUS B
I03HaBaTeIbHOU Hu
COLMAJIBHOM MPAKTHUKE.

MPOLIECCHI (CBS3aHHBIMU C MEXaHUYECKUM
JBHUXCHUEM, B3aHMOI[eI>'ICTBI/IeM TCII,
MEXaHUYECKUMU KoJIe0aHUSIMU u
BOJIHAMU; ATOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEIIEeCTBA, TEIJIOBBIMU
IpoLeccamy;

JNEKTPUYECKUM U MArHUTHBIM
II0JIAMHU, QJICKTPUYCCKUM TOKOM,
AIIEKTPOMArHUTHBIMU ~ KOJIEOAHUSIMH U
BOJIHAMU;

ONTUYECKUMU
KBAaHTOBBIMHU SABJICHUSMU,
aToma u aTOMHOTO sjipa,
PaZ0aKTUBHOCTHIO); BJIQ/ICHUE
OCHOBOTIOJIATAIOIIUMHU ACTPOHOMHYECKUMU
MOHITHUSIMH, MO3BOJIIOIIUMU
XapaKTEepPU30BaTh IIPOLIECCHI,
MPOUCXOJSAIINE Ha 3Be3JaX, B 3BE3AHBIX
CHCTEMAX, B MEXKIAJIAKTUYECKON Cpee;

SIBIICHHUSIMU;,
CTPOCHHEM

IBIDKEHHNE HEOECHBIX T, JBOIIOLUIO
3Be31 1 BeeneHnoi;

- - BJIAJIETH 3aKOHOMEPHOCTSIMH,
3aKOHaMU u TEOPHUSIMHU (3akoH
BcemupHoro TsaroteHus, |, Il wu 1l
3akOoHBI HBIOTOHA, 3aKOH COXpaHEHUS
MeXaHUYECKON SHEprud, 3aKOH
COXpaHCHHUS UMITYJIbCa, TIPUHIIHIT
CYTEePHO3UINH CHII, TIPUHIIUT

PaBHONPABHOCTH HHEPLUAIBHBIX CHCTEM
OTCUETAa;  MOJEKYJIIPHO-KMHETUYECKYIO
TEOPUIO0 CTPOEHUS BEILECTBA, TIa30BbIC
3aKOHBI, NIEPBBIN 3aKOH TEPMOAVNHAMMKH;
3aKOH  COXPaHEHMs  DJJIEKTPUYECKOro
3apsaga, 3akoH Kynona, 3akoH Oma s
ydacTKa Lenu, 3akoH Oma Juisl NOJIHOM
ANIEKTpUYECKOW Iienu, 3akoH JDxoyns -
Jlenna, 3aKOH 3JIEKTPOMATrHUTHON
MHAYKIIMM, 3aKOH COXPaHEHUs DJHEpIuw,
3aKOH MIPSMOJIMHEMHOTO
pacnpocTpaHEeHUs CBeETa, 3aKOH
OTPaKEHHSI CBETA, 3aKOH IPEJIOMIICHHUS
CBETA; 3aKOH COXPAHEHMs DHEPIHH, 3aKOH
COXpaHEHHUS UMITyJIbCa, 3aKOH
COXpaHEHMsI  DJIEKTPUUYECKOTO  3apsna,
3aKOH COXpPAaHEHUS MacCcoBOIO 4YHCIA,
noctynarel bopa, 3aKOH pajinoaKTUBHOTO

pacriaza); yBEpEeHHOE HCIIOJIb30BaHUE
3aKOHOB ¥  3aKOHOMEPHOCTEH  IpH
aHanm3e  (U3NYECKUX  SIBICHUH U
MIPOIIECCOB.




OKO02. HUcnons3oBars

COBpPEMEHHBIE
cpexacTBa TIOUCKa,
aHaIM3a U
UHTEPIIpETaNN
uHpopManu, u
UH(POPMALOHHbIE
TEXHOJIOTUH U1t
BBIMIOJIHEHHUST  337a4
npodeccruoHanbHON
JeSITeIbHOCTH

B oOmactu LIEHHOCTH
Haquoro IIO3HAHMUA:

- chopMupOBaHHOCTH
MHUPOBO33pCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
pa3BUTHS HayK{ u
OOIIECTBEHHON  MPaKTUKH,

OCHOBAaHHOTO Ha JMajiore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOCTO MECTa B
MOJUKYJIbTYPHOM MHUPE;
COBEpLICHCTBOBAHUE
SI3BIKOBOM Y YUTATENbCKOH
KYJIbTYpbI KaKk CpeJICTBA
B3aUMOJICVCTBUS MEXKIY
JIIOABMU U TIO3HAHUS MUPA;

- OCO3HaHHE LEHHOCTH
HAy4YHOU eI TETbHOCTH,
TFOTOBHOCTh  OCYUIIECTBJISITh
MPOEKTHYIO u
HCCIIEA0BATENbCKYIO
JIEATEIIbHOCTh

WHIUBUAYAIBHO U B TPYIIIIE;
- OBnanenue
YHUBEpCATbHBIMHU
y4eOHBIMU
MO3HAaBaTeILHLIMHA
JIEUCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BIIAJETH HaBBIKAMH
noJiydeHus: nHGOpMaluu U3
HMCTOYHUKOB DPa3HBIX THUIIOB,

CaMOCTOSITEIILHO
OCYILIECTBIIATH TIOUCK,
aHaJIW3, CUCTEMAaTU3aLUI0 U
MHTEPIPETALNIO
uHpoOpMallUd  Pa3IUYHBIX
BHUOB " dbopm
MIPE/ICTaBIICHMS;

- CO3/1aBaTh TEKCThI B
paznuuHbIX  ¢dopMarax C
y4eTOM Ha3HAYCHUS
nHpoOpManuu W  IEJIEBOU
ayJIMTOpUH, BbIOMpast
ONTHUMAJIbHYIO bopmy
MIpeICTaBICHUS "
BU3yaIU3aluy;

- OLIEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD
nHpopManuu, ee

COOTBCTCTBHUC TIPABOBBIM U
MOPAJIbHO-3THUECKUM
HOpMaw;

-YMCTb YUHUTBIBATH I'PaHUIBI IPUMCHCHHUA

M3y4YEHHBIX

(buzmyecKux MOJIEIECH:
MarepuaibHas TOYKa,

MHEpLUHAIbHAs cucTeMa OTCYETa,

WJICAIbHBIN ra3; MOJAEIHU CTPOCHHUS ra3oB,
JKUJIKOCTEM M TBEPABIX TEJ, TOYCUHBIN
SJICKTPUYECKUM 3apsifl, siAepHass MOJENb
aToMa, HyKJIOHHAasT MOJENb
aTOMHOT'O aapa IMpH
peneHnH (PU3NYECKHX 3a/1a4.




- UCIIOJIB30BaTh  CPE/ACTBA
MH(POPMALMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMI B  pEILICHUHU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIllMOHHBIX 3aJ1ad C
cobmoieHneM  TpeboBaHUI

PrOHOMUKH, TeXHHUKHU
0€30MacHOCTH, THTUCHBI,
pecypcocOepekenus,
MPAaBOBBIX W ATHYECKUX
HOPM, HOPM
MH(POPMAIIMOHHOM
0€30I1aCHOCTH;

BJIQJICTh HaBBIKAMU

pacrio3HaBaHUS H  3alTUTHI
nHpopManuu,
MH(POPMAIIMOHHOM
0€30MaCHOCTH JIUYHOCTH.

OK 04. DddexTnBHO
B3aUMO/JICVICTBOBATH U
pabortath B
KOJUIEKTUBE U
KOMaH/1e

TOTOBHOCTh H
CIIOCOOHOCTH K
00pazoBaHUION

CaMOpPa3BUTHIO,

CaMOCTOSITEIbBHOCTH U

CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHUE HABBIKAMU

OBiagenue

YHUBEpCab

HBIMHU

KOMMYHHKA

TUBHBIMH JICHCTBUSMHU:

0) coBMecTHas

JIeATEIbHOCTb:

- TMIOHMMATh U HCIOJIb30BaThH

MPEUMYILIECTBA KOMaHIHOU

Y UHAUBUAYAILHON pa0oTHI,

- IPUHUMATH (& 0%

COBMECTHOH JEATSIILHOCTH,

- OBJaJI€Th YMEHUSIMHU paboTaTh B IPYIIIE]
C BBIIIOJIHEHUEM

PA3IMYHBIX COUAIBHBIX pOJ'I@fI,
IUTAHUPOBATh paboTy rPYIIIH,
pauMOHAIIBHO PACIIPEAETATD IEATEIBHOCTD
B HCCTAHAAPTHBIX CUTyallUuAX, aICKBATHO
OLICHMBATh BKJIAJ] KaX/I0T0 U3 YYaCTHUKOB
TPYIIIBI B PEIIEHNE pacCMaTPUBAEMOMN
MPOOIEMBI.
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OpPraHHU30BLIBATH n
KOOPAUHHUPOBATDH HCﬁCTBHH

10 ee JOCTUKEHUIO:
COCTaBJIATh ILIAH JCHCTBUIA,
pacnpenenarts  poiu c
y4€TOM MHEHUH Y4aCTHUKOB
00CyXaTh pe3yIbTaThI
COBMECTHOH paboThI;

- KOOPAMHUPOBATH u
BBITIOJIHATh paboty B
YCIOBUSAX peasibHOrO,
BHUPTYaJIbHOT'O u
KOMOMHUPOBAaHHOTO
B3aUMOJEICTBYS;

- OCYILECTBIIATH TTO3UTHBHOE
CTpaTEeTHYECKOe TIOBEICHHE
B Pa3MYHBIX CUTYallUsX,
NPOSIBJISIT  TBOPYECTBO |
BOOOpakeHue, OBITH
WHUITUATABHBIM

OBnanenue
VHHUBEPCATHHBIMU
PEryJIAaTUBHBIMU
JNEHCTBUSMU: T) TPUHSATHE
ce0st U JPyTUX JIIoIeH:

- IPUHAMATh  MOTHBBI U
apryMEeHThl JAPYIHX JIIOACH
NpH  aHAU3e Pe3yJIbTaToOB
NesITebHOCTH;

MpHU3HaBaTh CBOE IMPaBO U
MpaBo JIpYruxX IOJed Ha

OIINOKY; pa3BUBaTh
CHOCOOHOCTh IOHUMATh MU
c MO3ULIUU JIPYroro
YeJI0BEKa.

OK 07.
CopeiicTBOBaTh
COXpaHEHHIO
OKpY>KaroIen cpepl,
pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHUHU KIIUMaTa,
TIPUHIIHAITHI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JIEWCTBOBAThH B
Ype3BBIYAITHBIX
CUTYaITUIX

B obnactu 3komornueckoro
BOCITUTAHUS:

- chopmMHpOBaHHOCTH
SKOJIOTUYECKON  KYJBTYpBHI,
TTOHUMAaHHE BITUSTHUS
COLIMAIbHO-3KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE
NPUPOAHON W COLMAIBHOUN
Cpenpl, OCO3HaHHE
rJ1006aTBEHOTO Xapaxkrepa
9KOJIOTHYECKUX MPOOIIeM;

- IUIAaHUPOBAHUE u
OCYILIECTBJIEHUE JCHUCTBUN B
OKpyXXarolen cpeae  Ha
OCHOBE 3HAaHUSA LeJeu
YCTOWUYHBOIO pa3BUTHUA
YEJI0BEYECTBA;

AKTHUBHOE HETPUsTUE
JIeUCTBU, TIPUHOCSLIHAX

BpeJl OKPYKAIOIIEH CpeJie;

- copmupoBaTh

MOJTyYCHHbIC 3HAHHS
Ui OOBSICHEHUSI YCIOBHI TMPOTEKaHUS]
(GU3MUECKUX SBICHUH B MPUPOAE U IS
NPUHATHAS TPAKTUYECKUX  PEHICHUH B
MOBCEIHEBHON JKU3HH ISl 0OeCredYeHus]
0e30macHOCTM  Hpu  oOpalieHuu ¢
OBITOBBIMU TMPUOOpPAMH U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpAHEHHs 3JI0pOBbs U]
COONIIOJICHUsI ~ HOPM  DKOJIOTHYECKOTO|
MOBEJACHUS B  OKpYXalollel  cpee;
MOHUMAHUE HEOOXOJMMOCTH MPHUMEHEHUS]
JTOCTHXKEHUI (DU3MKU M TEXHOJIOTHH s
paMOHATEHOTO TIPUPOIOTIONH30BAHUSI.

YMCHUA TIPHUMCHSATH
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- yMEHUE  NIPOTHO3UPOBATh
HeOIaronpusTHbIE
DKOJIOTHYECKHE TTOCIEACTBUSA
peANPUHUMAEMBIX
JEUCTBUMA, MPEAOTBPALLATH
HX;

pacIHIMpeHne OnbITa
JIESITEILHOCTH
SKOJIOTUUECKOH
HaIPaBJIECHHOCTH Ha OCHOBE
3HaHW 110 (PU3HKe.

I1K 1.1. BeImoaHsaTh
HaJaaKy, pEryJIupOBKY
1 TIPOBEPKY
PICKTPUIECKOTO U
PIEKTPOMEXAHHYECKOT
0 000pyI0BaHUS;

Osnajenue
YHHUBEpPCATbHBIMU
y4eOHBIMU
MO03HABATEIIBHBIMU
NEeNCTBUSIMU:
a)0a3oBbIC
NEeNCTBUA:
-CaMOCTOSITEIIbHO
dbopMynupoBath
aKTyaJIu3UpOBATh
npoOieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;
-yCTaHaBJIUBATh
CYIIECTBEHHBIN pU3HAK
W OCHOBaHUS TUTST
CpaBHEHHsI, KJIacCUPUKALIUU
1 0000IIEeHUS;
-OTIPEeNIETSATh eI
JESITEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPHUH UX
JOCTHKEHUS;

-BBISBJISATH 3aKOHOMEPHOCTH
u MIPOTUBOPCUHS B
paccMaTpUBaEMBbIX
SIBIICHUSIX

-BHOCUTh KOPPEKTHBBI B
JIeSITCIbHOCTh, ~ OIICHUBATH
COOTBETCTBUE PE3YIHTATOB
[EeNsIM, OIEHUBAaTh PHUCKHU
OCJIENCTBUNI
JESITEIbHOCTH;

-pa3BUBAThH KpeaTHBHOE
MBIIUICHUE TPU PEIICHUU
KU3HEHHBIX TIPOOIEM

JJOTHUYCCKHEC

u

0)0azoBbie
HCCIIeIOBAaTEIbCKUE
IEUCTBHUA:

-BIIAJIETD HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM
Y IPOEKTHOM JIEATENBHOCTH,
HaBBIKAMH paspenieHus
npo0Jem;

- cOpMHUpPOBATH MPEACTABICHUS O POJIU
n MCCTC (1)I/I3I/IKI/I n aCTpOHOMHH B
COBPEMEHHOHM HAay4yHOH KapTHHE MHpa, O
cucreMooOpasymomeil poian  (U3MKA B
Pa3BUTUH €CTECTBEHHBIX HAayK, TEXHUKH U
COBPCMCHHBIX TeXHOJ'IOI‘I/If/'I, O BKJAac
POCCHHCKMX U 3apyOeXHBIX YyYEHBIX-
(U3UKOB B pa3BUTHE HAyKU; [TOHUMaHHE
¢Gu3MUECKOll CYIIHOCTH HAOIIOIAaeMBIX
ABJICHUM MHKPOMHpA, MaKpoOMHpa H
MeramMupa; MOHUMaHUE POJIM aCTPOHOMHHU
B MPAKTHYECKOW JIEATETHHOCTH YeJIOBEKa

U JajdbHEHIIEM HayYHO-TEXHUYECKOM
pa3BUTHH, posn ¢buzuku B
dbopmupoBaHUU Kpyrosopa u

(YHKIIMOHAJIbHOW IPAMOTHOCTH Y€JIOBEKa
JUIS peLIeHNs TPaKTUYEeCKUX 3a/1a4;

- cpopMupoOBaTH YMEHHUS pemars
pacueTHble 3aJjaud C SBHO 3aJaHHOMU
buznueckoi MOJIETIBIO, UCIIOJIB3YS
¢u3nyecKkue 3aKOHbl M MPHUHLMIBI;, Ha
OCHOBE  aHaJM3a  YCJIOBHA  3aJayu
BbIOMpATH ¢busnueckyro MOJIEIIb,
BBIJICNIAT  (pU3MUECKUE BEIUYMHBI U
dbopmynel,  HeoOXOoAWMBIE NI €€
pelieHusl, MPOBOJUTH  pPacyeTbl U
OLICHUBATh  PEAJbHOCTh  IOJIyYEHHOTO
3HAYEHUS buznueckoit BEJINYHHBI;
peliaTh KauecTBEHHbIE 3aJauu,
BBICTpauBas JIOTUYECKH
HENPOTUBOPEUUBYIO LENOYKY
pacCyXJI€HHI C OIOpOM HAa U3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (U3NUYECKUE
SBJICHUS;

- BJIAJIETh OCHOBOIOJIaratouMu
(bU3NYECKUMU MOHATUSAMU U BETMUYUHAMH,
XapaKTepU3yIOIUMH ¢buznyeckue
IpoIecChl (CBA3aHHBIMU C MEXaHUYECKUM
JBUKEHUEM,  B3aUMOJECHCTBUEM  Tell,
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MEXaHUYCCKHUMU KOJICOAaHHSIMHA u
BOJTHAMU; ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIIECTBA, TEIUIOBBIMH
MpOLIeCCaMH;

- JJCKTPUYECKUM M MarHUTHBIM
TTOJISIMH, ANEKTPUIECKUM TOKOM,
JJICKTPOMArHUTHBIMUA ~ KOJICOAHUSMH U
BOJTHAMU;

- ONTHYCCKUMHU SIBJICHUSIMU,
KBAaHTOBBIMH  SIBJICHUSIMH,  CTPOCHHEM
aToma u aTOMHOTO sjpa,
PaIMOaKTUBHOCTHIO); BIIaJICHHC
OCHOBOIIOJIATAIOIIUMHU ACTPOHOMUYECKUMU
MTOHSTHSIMH, MTO3BOJISIOIINMU
XapaKTepPU30BaTh MIPOILIECCHI,
MIPOMCXOAAIINE Ha 3Be37aX, B 3BE3JHBIX
CHCTEMax, B MEXKIaJJaKTHYECKOW Cpeje;
JIBIDKEHHE HEOCCHBIX TEJ, DBOJIOLHIO
3Be3/ ¥ BeeneHHOIM;

- - BJIAIETH 3aKOHOMEPHOCTSIMH,
3aKOHaMU u TEOPHUSIMHU (3akoH
BcemupHoro TsaroteHus, |, Il wu 1l
3aKkOoHBI HBIOTOHA, 3aKOH COXpaHCHHS
MeXaHUYECKON SHEPTHUH, 3aKOH
COXpaHCHHUS UMITYJIbCa, TIPUHIIHIT
CYTEePHO3UINH CHII, TIPUHIINT

PaBHOMPABHOCTH HHEPIHUAIBHBIX CHCTEM
OTCUETa;  MOJIEKYJISPHO-KUHETUYECKYIO
TEOPHIO CTPOCHUSI BEIIECTBA, Ta30BBIC
3aKOHBI, TIEPBBIA 3aKOH TEPMOIMHAMHUKHU;
3aKOH  COXPAHEHHS  DJIEKTPUUYECKOTO
3apsana, 3akoH Kynona, 3akon Oma nms
ydacTka Iienu, 3akoH Oma s TOJTHOU
ANEKTpUYECKON 1enu, 3akoH JDxoyna -

Jlenna, 3aKOH 2JIEKTPOMATrHUTHON
MHAYKIIMH, 3aKOH COXPaHEHUs DJHEpIuw,
3aKOH MPSAMOJIMHENHOTO
pacnpocTpaHEeHUs CBeETa, 3aKOH

OTpaKeHMsI CBETa, 3aKOH NPEIOMIICHUS
CBETa; 3aKOH COXPAHEHMsI SHEPTHUU, 3aKOH
COXpaHEHUS HUMITYJIbCA, 3aKOH
COXpPAHEHHUsI  DJIEKTPUYECKOTO  3apsa,
3aKOH COXpAHEHHS MAacCcOBOIO 4YHCIa,
nocTynaTel bopa, 3aKOH pagrMoaKTUBHOIO
pacmazna); yBEpPEHHOE HCIOJIb30BAHUE
3aKOHOB ¥ 3aKOHOMEpPHOCTEH  mpu
aHanmu3e  (U3MYECKUX  SBICHUA U
IIPOLIECCOB.

B pesynbrare uzydyenus yueOHoro npeamera «Pusnkay CTYIEHT AOKEH cHOpMHUpPOBAThH
CIIEIYIOIINE PE3YIbTAThI
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JINYHOCTHEIE:

Kon ®opmyaupoBka uz ®IrocC COO Yrounennslii JIP nuist npeamera
duszuka
JIP 14 OCO3HAHUE JMYHOTO BKJaJa B IIOCTPOCHUE | IPUHATHE TPaAUIIMOHHBIX
YCTOMYHBOTO OYAYIIETO; HaIlMOHAJIbHBIX,
0011I€4€eI0BEYECKHIX
T'YMaHUCTUYECKHUX u
JIEMOKPATUYECKUX LIEHHOCTEN;
ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYas
JIP 16 5CTETUKY OBbITa, HAyYHOTO M TEXHUYECKOro | ICTETHYCCKOC  OTHOLICHHE K
TBOpPYECTBa, CIOpPTa, TPyJAa M OOIIECTBEHHBIX | MHPY, BKIIOYas ICTCTUKY ObiTa,
OTHOILICHUIA; Hay4HOI'0 u TEXHUYECKOTO
TBOpYECTBa, CIOpPTa, Tpyda U
OOIIECTBEHHBIX OTHOIICHHUIH;
JIP 23 TOTOBHOCTh K TpPYAy, OCO3HAHHE IICHHOCTH | MHTEpeC K pa3M4HbIM chepam
MacTepcTBa, TPYy10Jito0ue; po¢eCCHOHAIBHON
JIEeSATCILHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymeit npodeccun u
peanr30BbIBATH COOCTBEHHBIEC
JKU3HCHHBIC IIJIAHEL,
c(hOpMHUPOBAHHOCTH
JIP 24 FOTOBHOCTh K  QKTMBHOM  JIEATECIILHOCTH | MUPOBO33PEHHS,
TEXHOJOTHYECKON u COLIMAIIBHOM | COOTBETCTBYIOIIETO COBPEMEHHOMY
HANPaBIEHHOCTH, CIMOCOOHOCTh WHUIMUPOBATH, | YPOBHIO Pa3BUTHS (HU3HMUECKOI
IJIJAHUPOBATh M CaMOCTOATENIBHO BBINOJHAThH | HAYKH;
TaKylo J1€ITeJIbHOCTb;
MHTEpPEC K pa3InuHbIM chepam
JIP 25 HHTEpEC K pa3IuYHbIM chepam poeCCHOHANBHOM
HpO(i)eCCHOHaHBHOﬁ JACATCIBHOCTH, YMCHHC | nessTeNIbHOCTH, B TOM YHCIIE
COBEpIIATh  OCO3HAHHBIA  BBIOOp  OyAyuIeH | cpa3aHHBIM ¢ QH3MKO 1
HpO(i)CCCI/H/I H PpCain30BbIBATH COOCTBEHHEIE TCXHI/IKOI\/’I, YMEHHE
’KU3HCHHBIC TIAHBI, COBEPIIIaTh OCO3HAHHBINA BEIOOP
Oyaymieit mpodeccun u
peann30BbIBaTH COOCTBEHHBIC
JKM3HEHHBIC TJIaHEBL,
TJIAHUPOBAHUE U OCYIIIECTBICHUE
JIP 28 IUIAHUPOBAHME M OCYILECTBIEHUE IECHCTBUH B | neiicTBHIA B OKpY>Karollen cpene
OKpYyKaromen Cpeac Ha OCHOBC 3HAHUA LCJICHU | Ha OCHOBE 3HAHUS ]_[e_]'[ef/'[
YCTOI\/'I'-II/IBOFO Pa3sBUTHA YCTTOBCUYCCTBA, yCTOfI‘-IPIBOFO pa3BUTHSA
YeJI0BEUYCSCTBA;
pacIIpEHHE ONbITA
JIP29 AKTUBHOE HENPUATUE IEHUCTBUM, NPUHOCAIIMX | esTeIbHOCTH SKOIOTHYECKOMN
BpeJl OKpyKalolleil cpezie; HAIIPAaBJICHHOCTH HA OCHOBE
MMEIOIIHNXCS 3HAHUH 110 (PU3HKeE.
JIP 31 pacupeHme OITbITa JIEATEILHOCTH | YMEHUE MIPOTHO3UPOBATH
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9KOJIOTUYECKON HAINPaBJICHHOCTH; HeOIaronpusITHbIC
SKOJIOTHYCCKHUE MOCHEICTBUSA
MPEIIPUHUMAEMBIX JICCTBHH,
MpeA0TBpaaTh ux;

OCO3HAaHUE ILECHHOCTU HaquOﬁ JCATCIIBHOCTH,

JIP 34 FOTOBHOCTh ~ OCYWIECTBIATH  HPOEKTHYHO U | OCO3HAHHC LEHHOCTH HAy4HOU
HUCCIEN0BATEILCKYIO JesITeIbHOCTh | ACATCIBHOCTH, T'OTOBHOCTH
WHIUBUYyalbHO U B TPYIIIIE. OCYyHICCTBIIAATE ~ IIPOCKTHYO  H

HCCIICA0BATCIILCKYIO
JICATCIIBHOCTD
IIpenmetHbIe

[To yuebnomy npenmerty "®@usuka" (yriyojieHHBIM YpOBEHb) TpEOOBaHUS K IIPEIMETHBIM
pe3yjibTaTaM OCBOCHHUs YINIyOJEHHOro Kypca (M3MKHM JOJDKHBI BKJIIOYaTh TpeOOBaHUSA K
pe3ysbTataM OCBOEHUs 6a30BOro Kypca U JOMOJIHUTEIBHO OTPAXKATh:

1) chopMupoBaHHOCTb MOHUMAHMSI POJIM (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTMUECKOM,
COLMAIBHOW M JTHYECKOW cdepax AeATEIFHOCTH 4YelOBeKa; pOJIM M MecTa (U3UKH B
COBPEMEHHOM Hay4yHOM KapTUHE MHpPaA; POJIM AaCTPOHOMHHM B IPAKTUYECKOW JAESITEeIbHOCTH
YeJIOBEKa U JaJbHEHNIIEM HayYHO-TEXHUYECKOM Pa3BUTHUH;

2) chOpMHUPOBAHHOCTh CUCTEMbI 3HAHMW O (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, JEHCTBYIOIIMX HA YPOBHAX MHMKPOMHUPA, MaKpOMHUpa U MEraMupa, NpeJCTaBICHUN O
BceoOIeM xapakTepe (U3MUECKHMX 3aKOHOB; MPEICTABICHUM O CTPYKType IOCTPOCHHUS
(du3nUecKoil TeOpHUH, YTO TO3BOIUT OCO3HATH POJIb (PYHAAMEHTAIBHBIX 3aKOHOB U MPHHIIUIIOB B
COBPEMEHHBIX MPEJICTABICHUAX O TMPUPOAE, IOHITh TIPAHULBI TPUMEHUMOCTH TEOpUH,
BO3MO>KHOCTH MX IPUMEHEHUS JJIsl ONMCAaHUsl €CTECTBEHHOHAYYHBIX SIBJICHUM U IPOLIECCOB;

3) cpopMHpPOBaHHOCTH YMEHHUsS pa3iuyaTh YCJIOBHS TNPUMEHUMOCTH MOAeJeH
¢Gu3nyecKux TN M MPOLEcCOB (SBJICHMI): MHEpUUanbHas CUCTEMa OTCYETa, MaTepuallbHas
TOYKa, PAaBHOYCKOPEHHOE JBM)KEHHE, CBOOOJIHOE MajieHue, abCONIOTHO ympyras Jgedopmainus,
a0COIOTHO YIpYroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHMs, MOJENed rasa, >KUIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOT0) Teja, MWJealbHOro ra3a, TOYEYHBIN 3apsiji, OJHOPOIHOE
AIIEKTPUYECKOE  IM0JIe, OJHOPOAHOE MAarHUTHOE TI0Je, TapMOHMYECKHE KoyeOaHus,
MaTeMaTUYeCKU MasATHUK, WJI€ANbHBIA MPYXUHHBIH MasSTHUK, TapMOHUYECKHE BOJIHBI,
ueanbHbIi KojeOaTenbHbI KOHTYp, TOHKas JIMH3a; MOJEJed aToMa, aTOMHOIO s1apa u
KBAHTOBOM MOJICITH CBETA;

4) cpopMHpPOBAHHOCTh YMEHMS OOBICHATH OCOOCHHOCTH NPOTEKAHUS (PU3MUECKUX
SBJICHUN: MEXaHUYECKOe [IBI)KEHUE, TEeIUIOBOE [BMKEHHE 4YacTHIl BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE JBIKeHHE, Iu(p(ys3us, HCIapeHue, KUINEHWE U KOHJEHCalus,
IUTaBJIEHWE W KPHUCTaJUIM3alMs, TerIonepeiaut, d3JEKTPU3aluu Tel, SKBUIOTEHLUUATbHOCTH
MIOBEPXHOCTU 3apsHKEHHOTO IPOBOJHMKA, 3JEKTPOMAarHUTHOM WHAYKIHMHM, CAaMOWHIYKIIUH,
3aBUCUMOCTH COIIPOTHUBIIEHUS MOITYITPOBOIHUKOB "p-" ¥ "n-TUNOB" OT TEMIIepaTyphl, pe30HAHCA,
UHTephEpEeHIIMY  BOJH, JAU(QPAKIUK, TUCIEPCUH, IOJHOTO BHYTPEHHETO OTPaXKEHMS,
doTtoadexr, Puznyeckne MPUHIUIBI CIEKTPATHLHOTO aHaidn3a W paboTHl Jazepa, "ambda-" u
"Oera-" pacnasl saep, raMMa-u3IydeHue saep;

5) chopMHPOBAHHOCTh YMEHHUW TIPUMEHSATH 3aKOHBI KJIACCHUYECKOW MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKH ¥ TEPMOAMHAMUKY, 3JIEKTPOIMHAMUKH, KBAHTOBON (DU3MKHU ISl aHAIIN3a
U OOBSICHEHUS SIBJICHUM MUKpOMHpA, MaKpOMHpa M Meramupa, pazindarh yCJIOBHUS (TpaHULIbI,
0o0acTH) TNPUMEHUMOCTH  (U3MYECKMX  3aKOHOB, IIOHMMAaTh  BCEOOIIMI  XapakTep
(yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAHEHMs MEXaHMYECKOW SHEpruH, 3aKOH COXPaHEHUs
MMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS, NEPBBIA 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHUS
JJIEKTPUUECKOr0 3apsijia, 3aKOH COXPAaHEHHsl SHEPIUU) U OTrPAaHUYEHHOCTb MCIIOJIb30BaHMS
YaCTHBIX 3aKOHOB; aHAJIM3UPOBATH (PU3MUECKUE MPOIECCHI, UCIONIb3Ysl OCHOBHBIE MOJOXKECHHUS,

15




3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBWXKEHUS, (HOpMYJIbI
KWHEMAaTUKU DPABHOYCKOPEHHOI'O JBMKEHMs, IpeoOpa3oBaHus [amunes ans CKOPOCTH U
nepeMenieHus], Tpu 3aKkoHa HploToHa, MPUHLIMII OTHOCUTENBHOCTH ["anmuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUs UMITYJIbCA U MEXaHMUYECKOW 3HEPIuu, CBA3b pabOThI CHJIBI C
M3MEHEHHEM MEXAaHUYECKOW 3HEpPIHM, YCJIOBHUS PABHOBECHSI TBEPAOIO TEJA; CBSI3b JABJICHUS
U/I€aIbHOTO 'a3a CO CpeHEeH KMHETUYECKON SHepruel TEIioBOro ABMKEHHs U KOHLEHTpauuen
€ro MOJIEKYJI, CBA3b TEMIIEPATyphl BELIECTBA CO CPEIHENH KMHETUYECKOM SHEprue ero 4acTul,
CBSI3b JABJICHMSI UJEAJIBHOIO raza ¢ KOHIEHTpaluel MOJIEKYN U ero TeMIepaTypoi, ypaBHEHHE
MenneneeBa-Kianeliposna, NEpBbI 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHMS DSHEPIMHM B
TEIUIOBBIX  IPOLIECCAX; 3aKOH COXPAHEHUs DJEKTPUYECKOro 3apsja, 3akoH Kyiona,
HNOTEHLUAIBHOCTD 3JEKTPOCTATUUECKOIO MOJIsI, IPUHLIUI CYNEPIIO3ULIMN 3JIEKTPUUECKUX MOJIEH,
3akoHa KynoHa; 3akoHbl OMa 1J1 y4acTKa e U JUIsl 3aMKHYTOM 3JIeKTPUUYECKON LU, 3aKOH
Jlxoynsa-JIeHna, 3aKOH DJIGKTPOMAarHUTHOW HMHAYKUMM, npaBwio JleHna, mocTysnarsbl
CHeLMaTbHOM TEOpUM OTHOCUTENBHOCTH OWHINTEHHA, YypaBHEeHHMEe OWHIUTEHHa  AJs
doroaddekra, mepsriit u Bropoii moctynarel bopa, mpuHImn HeonpeaeneHunoctu I eiizenodepra,
3aKOH COXpAHEHMs 3apsja, MaccoBOIO YHUCIA M HHEPIUU B SAJCPHBIX pEaKUUsAX, 3aKOH
PaAMOAaKTUBHOIO paclaja;

6) chopMUPOBAaHHOCTb YMEHUH MPHUMEHSATh OCHOBOINOJAraloIMe AaCTPOHOMHUYECKUE
MOHSITHSL, TEOPUU U 3aKOHBI JUI aHAJIU3a U 00bSICHEHUS (PU3NYECKUX MTPOLIECCOB IPOUCXOSAIINX
Ha 3Be3/1aX, B 3BE3[HBIX CUCTEMaxX, B MEXIaJaKTHUUECKOW cpeje; ABMKEHHs HEOECHBIX Tell,
SBOJIIOIMH 3Be31 1 BeeneHnoi;

7) cpOpMHPOBAHHOCTh YMEHHMH HCCIIeOBaTh M aHAJIU3UPOBaTh pa3zHOOOpa3HbIe
¢u3nveckue SBICHUS U CBOWCTBA OOBEKTOB, MPOBOAMTH CAMOCTOSITEIBHBIC HCCIECIOBAHUS B
peanbHbIX U Ja0OPAaTOPHBIX YCIOBMSAX, UNTATh U AHAJIM3UPOBATh XapaKTEPUCTUKU MPUOOPOB U
YCTPOMCTB, 00BACHATH IPUHIIUIIBI UX PaOOTHI;

8) cpopMHpPOBAHHOCTH  MpPEACTABICHMA O METOAAX  MOJY4YeHHs  Hay4HBIX
ACTPOHOMHYECKUX 3HAHUI; BJAJICHUE YMEHUSMU CaMOCTOSITENBHO (HOPMYyJIMPOBATh LIETh
uccienoBaHus (MPOEKTa), BBIABUIATh THIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJATaOIIMX
(bu3NYECKUX 3aKOHOMEPHOCTEN M 3aKOHOB, MPOBEPATHh UX AKCIEPUMEHTAIbHBIMU CpPEACTBAMU;
IUIAHUPOBaTh U IPOBOJAUTH (PU3HYECKHE OSKCIEPUMEHThI, ONHUCHIBATh M aHAJIW3UPOBAThH
MOJIyUEHHYIO TIPU BBIIIOJIHEHUU DSKCHEPUMEHTa HH(OpMAlMIO, ONPENeNiaTh IOCTOBEPHOCTD
MIOJIyYEHHOTO PE3YyJIbTaTa;

9) chopMUpPOBAaHHOCTH YMEHHS PEIIaTh PACUETHHIE 3a/1a4d C SIBHO 33JIaHHON W HESBHO
3aJaHHON (PU3MUYEeCKOH MOJENbI0: Ha OCHOBAHMHU aHAJIM3a YCIOBUS BBIOMpaTh (hU3NYECKHE
MOJIEH, 33/1a4d, MPUMEHATh (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3HUECKUX
TEOpUH MPH UCTOIb30BAHUU MAaTEMATUUECKUX METOJOB PEUICHMS 3a7a4, IPOBOAUTH PACUETHI Ha
OCHOBAaHUM HMEIOIUXCSl JaHHBIX, aHaJIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJbI
pelIeHUsT ¢ Y4eTOM IMOJYYEHHBIX pPEe3yJIbTaTOB; pellaTh KauyeCTBEHHbIE 3a/aud, TpeOyromiue
NPUMEHEHUs 3HAHUN W3 pa3HbIX Pa3esioB LIKOJBHOIO Kypca (M3HKH, a TakKe MHTErpaluu
3HAaHMW U3 JApYTruX MpPEeIMETOB €CTECTBEHHOHAYYHOIO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LENOYKY pacCyXJE€HUH C ONMOpON Ha H3ydyeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (QHU3NYECKHE
SIBJICHUS,

10) chopmupoBaHHOCTH YMEHHI aHAIM3WPOBATh U OIEHUBATH MOCIEJICTBUS OBITOBOW M
IPOM3BOJICTBEHHON JIEATENILHOCTH YEJIOBEKa, CBA3aHHOW ¢ (PU3MUYECKUMM IPOLIECCaMH, C
HO3UINH JKOJOTHYECKOU 0€30I1aCHOCTH; MpEeICTaBICHUI 0 palroOHAIBHOM
IIPUPOIONOIB30BAHNY, & TAK)KE PAa3yMHOM HCIOJIb30BAaHUHU JOCTHKEHUM HAyKW M TEXHOJOTUI
JUTSI TabHEWIIEro pa3BUTHS YEI0BEYECKOT0 00IeCTBa;

11) oBrmageHue pa3nUYHBIMH crocobamMu paboTel ¢ HHPOpManuer (uznyeckoro
COJEpKAHUSA C HCIOJIB30BAHUEM COBPEMEHHBIX HH(MOPMALMOHHBIX TEXHOJOIMH, pa3BUTHE
YMEHUH KPUTHYECKOTO aHAIM3a U OLEHKH JIOCTOBEPHOCTH IMOJydyaeMoil nH(popMaIuy;

12) oBnageHue OpraHU3alMOHHBIMU U [TO3HABATEIbHBIMU YMEHUSMH CaMOCTOSITEIbHOIO
npuoOpeTeHus HOBBIX 3HAaHMW B TPOLECCE  BBIIOJHEHHUS NPOEKTHBIX U y4eOHO-
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UCCIICIOBATENILCKUX PabOT, yMEHHUSMH pabdoTaTh B TPYMIE C BHIIOJHEHUEM Pa3THYHBIX
COLIMATILHBIX POJIeH, MIaHUPOBaTh PabOTy IPYIIBL, PAllHOHATIBHO PACHPEeNATh e TEIbHOCTh B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TIPYIIIBI B
pelleHne paccMaTpuBaeMoi MpooOIeMBl;

13) chopMUpPOBaHHOCTH MOTHBAIIMM K Oymaymied mpodeccrnoHalbHON JesITeIbHOCTH TI0
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOoduis

VYuebnblii npeamer Ousnka odecreunBaeT GopMUpOBaHKUE MPOPECCHOHATBHBIX M OOLINX
U Ipo(heCCUOHATBHBIX KOMIETeHIM 1Mo BceM BuAaM aestenbHocTH OI'OC nmo cnennambHOCTH
13.02.11 TexHuueckass  JKCIUlyaTanuss U OOCITy)KUBaHHE  JJICKTPUUECKOTO u
IIEKTPOMEXaHUYECKOr0 000pyAoBaHus (1o oTpacisim). Ocoboe 3HaUEHUE MpeIMeTa UMEET Mpu
dopmupoBanuu u pazsutar OK01, OK02, OK04, OK07u tuYHOCTHBIE Pe3yIbTaThI:

OK 01. BseiObupate cmocoObl pemieHuss 3amad  MpodhecCHOHATBHON ACATEIHHOCTH
MPUMEHUTEIBHO KPa3IUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpEICTBa IMOWCKA, aHAIM3a W HMHTEPIpPETAlUU
uH(popMaluu U

nH(OpPMALIMOHHBIE  TEXHOJNOTWU  JJIS  BBIOJNHEHUs 3afad  OpodecCHOHaIbHOU
JeSITEIIbHOCTH;

OK 04. 3¢ddexTrBHO B3aMMOEIICTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAHJIE;

OK 07. CopeiicTBOoBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpebl, PecypcocOepeKeHuIo,
OPUMEHATh 3HaHUS OO0 W3MEHEHUWU KIuMaTa, MPUHIMIB OEepexIIMBOro MPOU3BOJICTBA,
3¢ (EeKTHBHO JCHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSX.

[1K 1.1. BeinonssTh HanaaKy, peryJIupoBKy U IPOBEPKY AIEKTPUUECKOTO U
JIEKTPOMEXaHUYECKOT0 000py10BaHHUS;

MeranpeamMeTHble:

YHuBepcanbpHble M03HABATENbHbBIE 1EHCTBUS

ba3oBble 1ornuecKue NeUCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMI);

yCTaHaBJIMBATh CYIIECTBEHHBIH MMPU3HAK KJIacCU(PUKALINU, OCHOBAHUS [yl 00001IeHNs U

CpaBHEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U

HaOJIIOIEHUSAX,, OTHOCALINXCA K (PU3MUECKUM SBIICHUSM;

BBISIBIIAT TIPUUMHHO-CJICACTBEHHBIE CBA3M NpPU M3YyYEHUU (PU3HMUECKUX SBICHUH U
IIPOLIECCOB;

JIEJIaTh BBIBOJIBI C UCIIOJIb30BaHUEM JECTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUECHH,

BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3AX (U3NYECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOMpPATh croco0 pelieHus: yueOHoi gu3ndeckol 3a1auul (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHUs, BHIOOP Hauboee MOIXOSAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BbIJIETICHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbCcKue AEUCTBUS:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

MIPOBOJIUTH 110 CAMOCTOATENBHO COCTABJICHHOMY IUIAHY OIBIT, HECTOXKHBIN (PU3NUECKUI

AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE PU3NYECKOTO SIBICHHUS;

OLIEHUBATh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJIYYEHHYIO B XOJe
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIHPOBATh 00OOIIEHHUS U BBIBOJBI 0 pe3yJIbTaTaM MPOBEAEHHOTO

HaOJII0ACHNUS, OIIbITA, UCCIIE0BAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEiIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TAKXKE
BBIJIBUTATh TPEATNIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTAaX.

Pab6ora ¢ undopmanueii:
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NPUMEHATh Pa3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpochl IpU MOUCKE U OTOOpe
MH(OPMALIUU WU TaHHBIX € YYETOM IIPEUI0KEHHON yueOHOM (hu3ndeckol 3a1auu;

aHAJIM3UPOBaTh, CHCTEMATU3MPOBATH M WHTEPIPETHPOBATH MH(POPMALMUIO Pa3THUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (HOpMY TMpenCTaBICHUS HHPOPMALUU U
WITIOCTPUPOBATh pellaeMble 33aul HECIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOW rpadukoi u
UXKOMOUWHAIUSMH.

VYHuBepcallbHble KOMMYHUKATUBHBIE AEHCTBUS

OOmenue:

B XO0J€ OOCyXIeHHMs ydeOHOro Marepuana, pe3yJbTaToB Ja0OpaTOpHBIX paboT u
IIPOEKTOB

3aJjaBaTh BOIIPOCHI IO CYILECTBY 00CYKIaeMOM TeMbl M BBICKA3bIBaTh UJICH, HAIICICHHbIE
Ha pelIeHME 3a/1a4M U oAJepKaHue 01aroKeaaTeIbHOCTH O0ILEHUS;

COIIOCTaBJISAITh CBOM CYXKJIEHUS C CYXKACHUSAMH JPYrMX YYaCTHMKOB JIMAJIOra,
0OHapyXHUBaTh

pas3nuyme U CXOJICTBO NO3ULINI;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  NPEACTaBIATh  Pe3yJbTaTbl  BBINOJHEHHOTO  (U3MYECKOTO  OIbITa
(3KCTIepuMEHTa,

UCCIIEIOBAHMSL, IPOCKTA).

CoBMecTHas 1ESITEIbHOCTD (COTPYAHUYECTBO):

IIOHMMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIMBHUYaIbHON paboThI IPU

peleHr KOHKPETHOU (PU3NIECKO TPOOIIeMBI;

IPUHUMATh 1€ COBMECTHOM JeSITE€IbHOCTH, OpPraHU30BbIBATh JEHCTBUS 1O €€
JOCTHKEHUIO: paclpeleNsiTh PO, 00CyKAaTh MPOLECChl U Pe3yJabTaThl COBMECTHOM paldOThI;
00001mars

MHEHHS HECKOJIBKUX JIIOCH;

BBIMOJIHATE CBOIO YacTh pabOThl, JOCTUras KaueCTBEHHOIO pe3yibTaTa II0 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMH YJI€HAMHU KOMAaH/IbI;

OLIEHUBATh KaY€CTBO CBOETO BKJIaJa B OOIIMK MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO

c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

YHuBepcanbpHbIE PETYJIATUBHBIE 1EHCTBUS

Camoopranuzanus:

BBISIBIISATh MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIMsX, TPEOYIOIIMX Ul pelIeHUs
(bu3nyecKuX 3HaAHMI;

OPHEHTUPOBATbCSI B PA3IMUYHBIX IMOAXOJAX MPHUHATUS pEUeHud (MHIMBUAYaJIbHOE,
MPUHITHE PELIEHUs B TPYIIe, MPUHATHE PELICHUH IPyIIIoi);

CaMOCTOSITENIbHO COCTAaBJIATh AJNTOPUTM pelIeHus (U3NYECKON 3a7aud WM  IUIaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIUXCS PECypcoB M  COOCTBEHHBIX  BO3MOKHOCTEM,
apryMeHTHpOBAaTh MIpearaéMble BApUaHThl PELLIEHUN;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOIIB (peduiekcusi):

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYalluU U IpeJyiaraTh IJiaH e€ H3MEHEHNUS,

OOBSICHATH MPUYHHBI JOCTHKEHUS (HEOCTHKEHHS) pe3yJIbTaTOB JEATEIIbHOCTH, J1aBaTh

OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATENBLHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (DU3NIECKOTO
UCCJIEIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHMBILIUXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSM.

OMOIMOHATIBHBIN UHTEIUIEKT:

CTaBUTh ce0sl HA MECTO JPYyroro 4ejaoBeKa B XOJAE CIOpa MM AMCKYCCHHM HAa HAYYHYIO
TEMY,
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IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

ITpunsTue ceds u Apyrux:

NpU3HABATh CBOE MpaBO HA OMMOKY NpU pPEHIeHWH (U3UYECKUX 3aJad WM B
YTBEPKACHUAX

Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYyroro.

KoHTpoub 1 OLIeHKa pe3ysIbTaTOB OCBOCHMS IIPEAMETA OCYLIECTBIISAETCS IIPEIoAaBaTEIEM

B IIpoliecce MPOBEIEHUsS MPAKTUYECKUX 3aHATUH, B (JOpME YCTHOrO M MUCHBMEHHOIO OIpoca,
BBINOJIHEHUS] CTYACHTAaMH WHAMBHUIYAIbHbIX 3ajaHuil. Tekymui KOHTpOIb HPOBOJUTCA B
npezenax yueOHOTO BpEMEHHM, Ha JIIOOOM M3 BUAOB y4eOHBIX 3aHsATHN. DuKcanus pe3yabTaToB
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH CTYAECHTOB OCYLIECTBIIIETCA 10 MATHOAIIIBHOM CHUCTEME.

[Tpomexyrounass arrectamus To mnpeamery «®Dusmkay MpenycMoTpeHa B ¢opme
9K3aMeHa, KOTOPBI MPOBOAUTCS B MUCbMEHHOM hopme.
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2. CTPYKTYPA U COAEP) KAHUE OBIIEOBPA30OBATEJIBHOI'O IIPEIMETA

«ODUUKA»

2.1 O0beM yueGHOro npeMeTa i BHAbI y4eGH0li padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOH mNpeamera 242
B T.4. B (popMe NMPAKTHYECKOii MOJATOTOBKH

BT. 4..

OcHOBHOE cojiepKaHue 157
TeopeTudecKkoe o0ydeHue 133
MIPaKTUYECKHUE 3aHATHS 24
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/lepKaHue (ColepRaAHNE 16
NMPHUKJIATHOT0 MOIYJIA)

B T.u.:

TeopeTudecKoe o0ydeHue 0
PAKTUYECKHUE 3aHSITUS 16
WHAWBUAYaIbHBIN MPOEKT (a/HeT) 45
Camocmosmenvhas paboma 16
Koncynomayuu 4
IMpomexyTouHas aTTecTanus B popme IK3aMeHa 4
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2. Conep:xxanue y4eOHOro npeaMera « Dusnka»

Pa3zgen 1. Mexanuka

Tema 1.1.KunemaTnka

Beenenue. Unctpykraxk no Th. ®dusuka kak Hayka. MeToisl Hay4HOro IO3HAHUS
cpenpl.Mexanuka. MexaHudeckoe JBUXKEHHE.PaBHOMEpPHOE JBUIKECHHE. MexaHnu4deckoe
JIBIDKEHUE U €r0 OTHOCUTEIBHOCTh. Y paBHEHHUE PAaBHOYCKOPEHHOTO JIBM>KeHUs.Penenue 3a1a4.
[TocTpoenue rpadukoB ABMXKEHUS.[[BI)KEHHE Tella MO OKPY>KHOCTH C IMOCTOSTHHON CKOPOCTBIO.
[lenTpocTpemuTenbHoe  ycKopeHue.  Pemenue 3amady 1mo  TeM€  PaBHOYCKOPEHHOE
IBIDKeHHE. Pemenne 3agad Ha OTHOCUTEIbHOE [ABMKCHHE Ten.Pemenme 3amaa  «Pacuer
JIBYDKCHHS TeJIa IO JSHUCTBUEM CHIIBI TSIKECTH.

[TpakTrueckoe 3ausatue Nel «OmnpeneneHre KHHEMATUYECKUX XapaKTEPUCTHK: PEIICHUE 3a/1a4 C
poeCCHOHAIBHON HAMIPaBICHHOCTHIOY

Tema 1.2. /lunaMuka. 3aK0HbI COXPAHEHHUS] B MeXaHHKe

[TepBorit 3akon Hprotona.Cuna.Macca.imnynsc.Bropoii 3akoH Heiorona. OcHoBHO#
3aKOH Kiaccuuecko auHamuku.Tperuil 3akoH HbloToHa. 3aKOH BCEMUPHOIO TATOTEHHMS.
I'paButanmonnoe mnone.Cuna Tsokectd. Bec. CnocoObl m3mepenuss Mmaccbl Ten. Cunbl B
MeXaHMKe. 3aKOH  coxpaHeHusi  umnyibca.PeakTuBHOe nBuxkeHue.Paborta cuibl. Pabota
NOTEHUUANbHBIX CWI. MomHocTe.OHeprusi. Kunernueckas osHeprus. [loTeHiuanbHas
DHEPrus.3aKOH COXPAaHEHUsI MEXAaHUYECKOM dHepruu. [IpuMeHenne 3aKk0HOB COXpaHEHMS.

JlaGopaTtopnast pabota Nel «M3mepeHue Maccol Tenay

JlabopaTtopHas pabota Ne2 «M3mepenne yCKopeHust CBOOOHOTO MaICHUS

[TpakTuyeckas pabora Ne2 «Pacuer MexaHn4eckoil paboThl M MOIHOCTH: peIIeHHUEe 3a/1a4 C
npohecCuOHANBHOM HAIIPaBIEHHOCTHIOY

Paspnen 2. Moaekyasipaas ¢pusuka. Tepmoannamuka
Tema 2.1
OCHOBBI MOJICKYJISIPHO-KHHETHYeCKOi Teopuu. MneanbHbli ras.

OcHoBuble nonokeHnss MKT .Macca um pasmepsl MOJIEKYJT M aTOMOB. YPaBHEHHE
COCTOSIHMSL HJeanbHOro rasa.lloBepxHOCTHOE HaTsKEHUE KHUIAKOCTH. Kpucrammmueckue u
amop¢ubie Tena. CTpoeHHMEe W NPUMEHEHHE KOMIIO3MIIMOHHBIX MarepHalioB.. M3omporeccsl.
Pemenue 3ama4 no teme «MonekynsapHas pusuka». JlaboparopHast padora Ne3 «OnpeneneHue
BIIQKHOCTH BO3yXa».

[Tpaktuyeckas padora Ne 3 «I'paduueckoe n300pakeHne U30MPOIIECCOBY
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[Tpaktrueckas pabora Ne 4«BzammHOe mpeBpalieHUe >XKUIKOCTEH M Tra3oB. TBepibie
TEna»

Tema 2.2

OCHOBBI TEPMOJAMHAMMKH.

BuyTpeHnHsis SHEPrus u CIoco0bI ee n3meHeHus. [ lepBblit 3aKOH
tepmoavHamMuKU. [IpuHnun nekcrBus TemoBbelx asurarened. KIIJ[ TeruioBoro asuraress.
Bropoe nauano repmoaunamuku. [Iosropenue remsl «TepMoguHaMuka

[Ipaktnueckass pabora Ne5S «Pacuer TepMoauHaMHUECKOW pabOThl W KOJUYECTBA
TEIUIOTHI: pelIeHre 3a1a4 ¢ NpodecCHOHaTbHONW HAIIPAaBIEHHOCTHIOY

Paznen 3. DaekrpoaunaMmnka

Tema 3.1. DuexkTpocraTuka

OJNIEKTpUYECKHE  3apsiibl. 3aKOH COXPAHEHMsS]  BJIEKTPUUYECKOro  3apsa.3akoH
Kynona.Onekrpuueckoe mnone. HampsskeHHOCTh 3nekTpuueckoro nons.lIpoBognuku u
JURJIEKTPUKHU B AJIEKTpUyeckoM noiie. Pemenue 3agau. PaboTa cui a/1eKTpoCTaTHYECKOro MmoJis.
[ToTenmman. Dnexrpoemkocts. Konnencaropsl. Pemienue 3amay no reMe « I€KTPOCTATHKAY.

[pakTrueckas padora Ne 6 «Pacuer eMKOCTH U SHEpIUU KOH/IECHCATOpa: PeLIeHUE 3a/1ay ¢
1po(heCCHOHATBHOMN HAIPABICHHOCTHIO»

Tema 3.2. 3aK0HBI IOCTOSTHHOTO TOKA
Cuna Toka M MIOTHOCTH TOKa. 3akoHa Oma juis ydactka nenu 6e3 D/1C. 3akon Oma
JUIsL TIOJHOTO Y4YacTKa ILENH. 3aBUCUMOCTb DJIEKTPUUECKOTO CONPOTHUBIEHUS IPOBOJ. OT
TeMIEepaTypbl. Y cJIOBUSI HEOOXOAUMBIE ISl BO3HUKHOBEHHUS M IMOJAJEP)KAHUS AIIEKTPUUYECKOrO
Toka. Pemenue 3amau. CoennHenue npoBoJHUKOB. COeTMHEHUE WCTOUYHUKOB 3JIEKTPUUYECKON
sHepruu B 6arapero.PaboTa nu MOIIHOCTH 3MeKTpHueckoro Toka. 3akoH Jxoyns — Jlenna. Pabora
Y MOIIHOCTB IEKTpU4ecKoro Toka. TennoBoe aelicTBue Toka.Pemenne 3aau.

JlaGopatopHas pabota Ned «OmnpeneneHue yeabHOro CONpOTUBICHNS POBOJHUKAY.

JlabopatopHas pabora Ne5S «Ompenenenne DJIC u BHYTPEHHErO COMPOTUBIICHHS
HMCTOYHUKA TOKA

[TpakTrueckast pabota No7 «Pacder aeKTpuyecKoro COnpoOTHUBICHUS

[IpakTuueckas padota Ne§ «/3ydeHne mocaea0BaTeIbHOTO U MAPaUIeTIbHOTO COSTMHCHUS
MIPOBOJIHUKOBY

[TpaxTiueckast pabota Ne9 «Pacyer 31eKTpruyecKoil 11enu ¢ HeCKOJIbKUMHU ucTouHukamu D/1C»
[Tpaktuyeckas padora Ne 10«Pacuer pabOThl M1 MOIIIHOCTHU B DJICKTPUUECKUX LIETISX)

[Tpaktrueckas padota Ne 11 «3aK0oHBI MOCTOSTHHOTO TOKA: PEIICHHE 3aAa4 ¢ TpodecCHOHATbHON
HaIPaBJICHHOCTHIO»
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Tema 3.3. DileKTpUYeCKUil TOK B Pa3JIMYHbIX Cpeaax
DNEeKTpUYECKU TOK B JJIGKTPOJIUTaX, Ta3aXx H BaKyyMe.DJEKTPUUECKHH TOK B
HOJIYTIPOBOIHUKAX.
[IpakTrueckas padora Ne 12 «M3yueHne 3aBUCUMOCTH COMPOTUBJICHUS MOJYITPOBOIHUKA
OT TEMIIEPATYPhI»
Tema 3.4. MarauTHOe moJie
MarnutHoe nosne. MarautHeiii notok. Cuna Ammnepa. Cuna Jlopenna. Onpenenenue
YIETBHOTO 3apsAaa. Y CKOPUTENU 3apsKeHHbBIX YaCTHII.
[Tpaktrueckas pabora Ne 13 «MarautHoe moje. MarHUTHBIA MOTOK: PEIICHHUE 3a7a4 C
po(hecCHOHATIBHOM HAIIPaBIEHHOCTHIOY
Tema 3.5. DiiekTpoMarHuTHasi HHAYKIUS
DneKTpOMarHuTHas uHAYKIUs. BuxpeBoesnekTpruueckoe nosie. CaMOMHAYKITHSI.
DHeprus MarHUTHOTO NoJs. Pemenue 3amay.

[Tpaktuyeckas padora Ne 14 «/3yueHne sSBICHUS CAMOMHIYKIIMH : PEIICHHUE 3a/1a4 C
npodecCHOHATBHON HAIIPABICHHOCTHIO»

Pa3pen 4. Kojie6anus 1 BOJIHBI
Tema 4.1. Mexann4deckue Kojed0aHus
KonebarenrsHbie JIBIDKEHUS. CBo0OogHbBIE u BBIHYKJICHHBIE
koseOanus.MaremaTnyeckuil U Npy>KUHHBIA MassTHUKU. [ apMoHMUYecKre KoneOaHusl.

JlabopatopHas pabota Ne6 «M3yueHue 3aBUCUMOCTH TE€pHOJa KOJICOAHMHHUTIHOTO
MasiTHUKA OT JUIMHBI HUTHY.

Tema 4.2

Yupyrue BoJIHBI

[Toniepeunsle u IpoI0NbHBIE BOMHBL. Jlucnepcus, wuHTephepeHunus u AUPpaKIus
BOJIH.3BYKOBBIE BOJIHBI. Y IbTPa3BYK.

Tema 4.3

DJIeKTPOMATrHUTHBIE KOJIeOaHMS.

DnexTpoMarauTHeie Kosiebanus.Ilepemennbiii Tok. 3aKOH OMa I DJIEKTPUUYECKOW 1ENH
NMepeMeHHOro Toka. Pabora uW  MomHOCTH mepeMeHHoro Toka.l'eHepaTopsl  ToKa.
Tpanchopmaropsl.

JlabopaTtopHas padota Ne7 «M3yueHnue ycTpoiicTBa u paboThl TpaHchopmMaTopar

Tema 4.4

JIEKTPOMATHUTHBbIE BOJHBI
DONeKTpOMarHuTHbIe BONHBL [IpuHIHMN paguorenedOHHON CBS3U. AMIUIUTYTHAS

MOZIYJISIIUA U IeTeKkTupoBanue. [Ipocreitmee paauno.
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Pa3nen 5. Onruka
Tema 5.1. 'eomeTpuyeckas onTuKa
OnekTpoMarHuTHas npupoja cBera. l[lpunmun [roiirenca.3akoHbI OTpaKeHUsT U
npenomiieHue cBeta. JIuu3pl. OnTudeckue npubopsl. ['ma3 kak onrtuyeckas cucrema. Pemienue
3a/1a4 1o TeMe «l'eoMeTpudecKkas ONTUKA
Tema 5.2. BoiHoBasi onTuka
Hucnepcus u nonspusanus ceera.lcnyckanus u nornomeHus csera.HenpepslBHbIN 1
JUHEeHYaThld crieKTpbl.CIIEKTpbI U3JIy4YEeHUs U orIonieHusl. BoinHOBBIE CBOMCTBA CBETA
KorepentHocts. UHTEepdepenuus u audpakuus ceera. Buabl cektpoB. PeHTrenoBckue
nyudu. Pemenue 3anay.
Pa3nes 6. DiieMeHTHI KBAHTOBOM pu3nKn
Tema 6.1 KBanToBasi onTuka
KBantoBas rumotesa Ilnanka. @ortonsl. Buemnuiidortosnektpuueckuit 3hdexr.
Buyrpennuii potoapdexr. Tunsl GoTO71€MEHTOB.

[TpakTiaeckast padborta Nel5 Ipaktudeckast pabota mo Teme «KBaHTOBasI ONITHKAY : PEIICHUE
3aja4 ¢ Ipo(hecCHOHATLHOM HAIIPABIEHHOCTHIO)»

Tema 6.2 ®u3znka aToMa 4 AaTOMHOTO
OneiT Pesepdopna. Anepnas moxens atoma. KBanTtoBsie nmoctynatrsl bopa. Jledexts
macc. Anbda-, 6eta - U raMMa- M3NyueHHUs.3aKOH PaJUOAaKTHBHOTO pacnaaa. Jlenenue saep
ypaHa.flnepubie peakuuu. PaanoaktuBHOCTH. JlenmeHue Tskensix sAnep.llennas sanepHas
peakuus. Ympaeisemas LenHas peakuus. SnepHslii peakrop. buosormueckoe nencTBHe
PaIuOaKTUBHBIX U3TyY€HUM. DIIEMEHTAPHBIE YaCTUIIBI.
[TpakTuueckas pabota Nel6 «Pacuer sHepreTHYecKOro BbIX0/1a SACPHBIX PEaAKIIHi»)
Paznen 7. DBosaouns BeejIeHHOM
Hama 3Be3gnas cucrema—I anaktuka. [lonsitue o kocMonorun. Mojenb ropsideit

Bcenennoii. TepMosiepHBIil CHHTES.
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2.2 TemaTnueckuii njian yueoHoro npeamera «®usuka»

HaumeHnoBaHue Copnepxxanue yueOHOro Mmareprasa u GopmMbl OPraHU3aANMM 1eSITeIbHOCTH 00y4a0LINXCH O0bem JInuHOCTHBIE
pa3/iesioB U TeM pe3yJabTaThl
B Yacax
1 2 3
Pazpen 1.
Mexanuka
Tema Copepxanue yueOHOro MaTepuana 20
1.1.Kunemarnka
1 Beenenue. Uuctpykrax no Th. JIP14,
Pusuka Kak Hayka. MeTopl HAy4HOr0 II03HAHUSA CPEIbI. JIP23,
2 Mexanuka. MexaHnn4ecKkoe IBIKCHHE. JIP24,
PaBHOMEpHOE IBUKECHUE JIP28
3 MexaHnuyeckoe JBUKEHHE U €r0 OTHOCUTEIBbHOCTb. Y paBHEHHE PABHOYCKOPEHHOTO JIP31,
JIBIDKCHHUS. JIP34,
4 Pemenue 3anau. [loctpoenne rpadukoB 1BUKEHUS. OKO01,
5 JIBrKeHMeE Tena 1o OKPYKHOCTH € IOCTOSTHHOW CKOPOCTBIO. LleHTpocTpemMuTenbHoe OKO02,
YCKOpEHHUE. OK04,
6 Pemienue 3a1a4 mo TeMe paBHOYCKOPEHHOE JBH)KEHHE. OK07
7 Penrenue 3a1a4 Ha OTHOCUTEIBFHOE IBIKCHHE TEIl.
8 Pemenue 3anau «Pacyer ABMKEHUS Tea MOJ IEHCTBUEM CHIIBI TSDKECTH
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE
IIpaktrueckoe 3ansaTue Nel «OnpeneneHne KNHEMaTHYECKUX XapaKTEPUCTUK: PEIICHHE 3a/1a4 C 2

HpO(I)CCCHOHaHBHOﬁ HaIMpaBJICHHOCTBIO»
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CamocrosTenbHas padoTa o HHIUBUAYAILHOMY IIPOEKTY

Tema 1.2. Copepxanue yueOHOro MaTepuana 23
JAunaMuka. 3aK0oHbI -
1. ITepssiii 3akoH Hetotona. Cuiia. Macca. mnyssc. JIP14,
CcOXpaHeHHs B - - =
2. Bropoii 3akon Hetotona. OCHOBHOM 3aKOH KJIACCUYECKOUN JMHAMUKH. JIP23,
MeXaHHMKe -
3. Tpertuit 3akon HeroToHa. 3aKOH BCEMUPHOTO TATOTEHMs. | paBUTAIIMOHHOE T0JI€. JIP24,
4 Cuna 1sxectu. Bec. CiocoOb1 n3mepenus Maccol Ten. CUITbl B MEXaHHKE. JIP28
3aKOH COXpPAaHEHHUs MMIIYJIbCA. JIP31,
PeakTHBHOE JBIIKEHHE. JIP34,
5. Pabora criisl. PaboTta noreHnnaabHbiX cril. MOIIHOCTb. OK01, OK02,
6. Oueprusi. Kunernueckas sneprusd. [lotennmanbuas sHeprus. OK04, OK07
7. 3aKOH COXpaHEHUs1 MEXaHU4YeCKOM 3Heprun. IIpumeHenne 3aKOHOB COXpAHEHMUSI.
JlaGopaTtopnast pabota Nel «M3mepeHune Maccel Tenay» 2
Jlaboparopnas pabota Ne2 «/3MepeHne yckopeHus CBOOOIHOTO MaJACHUSD)
IIpodeccrnonaiLHO-OPHMEHTUPOBAHHOE COIEP:KAHUE 2
[IpakTuueckas padora Ne2 «Pacuer mexaHn4eckoi pabOThl M MOIITHOCTH: PELICHHUE 3a/1a4 C
npodecCHOHANBEHOM HAMIPABIEHHOCTHIOY
KontpomnbHbie paboThl 1
CamocTosTenbHas paboTa M0 HHAUBUAYAIBHOMY MPOEKTY 4
Paznean 2.
MouiekyasipHas
(pusuxa.
TepmoaunamMuka
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14

Tema 2.1 Copepxanue yueOHOro MaTepuana
Ocronbx 1 OcHoBHble nonoxenuss MKT JIP14,
MOJICKY I PHO- Macca 1 pasMepbl MOJIEKYJI H aTOMOB JIP23,
KHHETHYeCKOH JIP24,
Teopuu. 2 YpaBHEHUE COCTOAHMS UCATBHOTO Ta3a. JIP28
eaJIbHbIN ras.
Hn 3 [ToBEPXHOCTHOE HATSHKEHUE JKUIAKOCTH. JIP29,
Kpucrannuueckue u amopgHbie Tena. JIP34,
4 Pemenue 3anay no teme «MonekynsapHas GU3NKa» OK01, OK02,
Jla6oparopHas pabora Ne3 «OnpeseneHne BIaKHOCTH BO3TyXax» 2 OK04, OK07
[TpakTrueckas pabota Ne 3 «I'paduueckoe n300paxxeHne U30MPOLIECCOBY 2
[TpakTiueckas pabota Ne 4«B3aumHoe mpeBpalieHle KUAKOCTeH U ra3oB. TBepabie Tenar
CamocTtosTenbHas paboTa M0 HHAUBUAYAIBHOMY MIPOEKTY 2
Tema 2.2 Coneprkanue y4eOHOro MaTepuana 12
OcHoBBI 1 BHyTpeHHss sHEprus u cnocoObl €€ U3MEHEHUS. JIP14,
TEPMOAUHAMHUKH. JIP23,
2 [IepBeiii 3akoH TepMoanHamMukHy. [IpuHnun nefictBus termnoBbix asurateneit. KI1 JIP24,
TEIJIOBOTO JIBUTaTES. JIP28
3 Bropoe Hauano TepMOAVMHAMUKH. JIP29,
4 IMosropenue Temsl «TepMomrHaMuKkay. Penenue 3aau. JIP34,
IpogeccnonaabLHO-0PHEHTHPOBAHHOE COlEPKAHME 2 OK01, OK02,
OK04, OK07
[Ipaktuueckas padora Ne5 «Pacuet TepMoguHAMUYECKON paOOThI i KOJTUYECTBA TETUIOTHI: PEIICHUE
3aja4 ¢ Ipo(heCCUOHATBLHOM HAaPaBIEHHOCTHIOY
2

CamocrodTenbHas paboTa 1o MHIAUBUIYAJIbHOMY MTPOEKTY
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Paznen 3.

DJIeKTPOAMHAMHUKA
Tema 3.1. Copepxanne yaeOHOT0 MaTepuana 16
DJIeKTPOCTATUKA
1 DNEeKTpUYECKHE 3apsiibl. 3AKOH COXPAHEHMS 3JIEKTPUUECKOTO 3apsijia. JIP14,
3axoH KyioHa. JIP23,
JIP24,
2 Dnekrpudueckoe mojie. HanpspkeHHOCTh 3JIEKTPHYECKOTO OIS, JIP28
[IpOBOAHMKY M TUANIEKTPUKH B FIEKTPUUECKOM IIOJIE. JIP29
’
3 Pemenue 3amaq JIP34,
OK01, OK02,
OK04, OK07
4 PaGora cun anekTpoctaruueckoro mosis. [lorenmuan.
OnexTpoeMKocTb. KoH1eHCaTOpBI. IIK 1.1
) Pemenue 3anay no Teme «IeKTpOCTATUKA»
IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE 2
[TpakTudeckas padora Ne 6 «Pacder eMKOCTH ¥ SHEPTUU KOHICHCATOpA: PEIIeHUE 3a71a4 C
npodecCHOHANBEHOM HAMIPABIEHHOCTHIOY
CamocTosTenbHas paboTa M0 HHAUBUAYAIBHOMY MIPOEKTY 4
Tema 3.2. 3akonbl | ComepxaHue yueOHOTO MaTepHaia 28
MOCTOSTHHOTO TOKA
1 Cuna ToKa ¥ TWIOTHOCTh ToKa. 3akoHa Oma ans yuactka nenu 6e3 D/J1C. . JIP14,
2 3axkon OMa 11 OJTHOTO YYacTKa [EMH. 3aBUCUMOCTD JIEKTPUIECKOTO JIP23,
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COINPOTHBIICHUS TPOBOJ. OT TEMIEPATYPHI.

3 YcnoBust He0OX0IMMBIE JISI BOSHUKHOBEHHS U TIOIJICPKAHUS SJIEKTPHUIECKOTO TOKA

4 Coenunenne npoBoHUKOB. COeTMHEHNE CTOYHUKOB JICKTPHYECKON YHEPTUU B
Oarapero.

5 3akon Jlxoyns — Jlenna

6 PaGoTta 1 MOITHOCTH ANEKTPUYECKOro TOKa. TeraoBoe nelicTBrE TOKa.

Pemenue 3agau

JlabopaTtopHnast pabota Ne4 «Ornipesenienre yaeabHOro COMPOTUBICHUS IPOBOTHUKAY

JlabGopaTtopHnas padota Ne5 «Omnpenenennie D/IC 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKa»

[IpakTuyeckast pabora No7 «PacueT 31eKTpHIECKOro COMPOTUBICHUS

[IpaxTuueckas padbora Ne§ «l3yueHne mociae10BaTeIbHOrO U MapauIeIbHOTO COSTUHEHHUS
MIPOBOJTHUKOBY

[TpakTtuyeckas pabora Ne9 «Pacuet aeKTpruecKoi Henu ¢ HECKOIbKUMH UCTOYHUKaMu DJIC»

[IpakTuueckas pa6ora Ne 10«Pacuer paboThl 1 MOITHOCTH B 3JIEKTPUUECKHUX LEMSIX)»

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

[Tpaktuyeckas pabora Ne 11 «3akoHbI HOCTOSHHOTO TOKA: PeLIEHHE 3ajiay C MpodecCUOHATbHON
HaIlpaBJIEHHOCTBIO»

JIP24,
JIP28
JIP29,
JIP34,
OK01, OK02,
OK04, OK07

IIK 1.1

KoHnTponbHbIe paboThl

CamocTosTenbHas paboTa M0 HHAUBUAYAIBHOMY MPOEKTY
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Tema 3.3. Copepxanue yueOHOro MaTepuana 8 JIP14,
DJIeKTPUYECKH il TOK — JIP23,
1 DJIEKTPUUECKUN TOK B 3JIEKTPOJIUTAX, Ia3aX U BaKyyMe. JIP24
B Pa3JIMYHBIX = ’
epelax 2 DNIEKTPUUECKUN TOK B MOJTYITPOBOAHHUKAX. JIP28
pea [Tpaktruueckas padora Ne 12 «3ydyeHue 3aBUCIMOCTH COIIPOTHBIICHHS TOJYIPOBOIHUKA OT 2 JIP29,
TEeMIIepaTypbI» JIP34,
OK01, OK02,
OK04, OK07
IIK 1.1
CamocTtosTenbHas paboTa M0 HHAUBUAYAIBHOMY MIPOEKTY 2
Tema 3.4. Coneprkanue yaeOHOro Marepuana 12
MaraurtHoe moJie
1 MarsurtHoe 1oe. JIP14,
Cuiia Amniepa. JIP23,
2 MarnuTHbIi notok. Cuina Jlopenna. JIP24,
3 Pemrenne 3anad no reme «MarHuTHOE MOJIE» JIP28
OrnpezenieHne yAeIbHOro 3apsiia. Y CKOPUTENH 3apsHKEHHBIX YaCTHI] JIP29,
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJlePKAHME 2 JIP34,
OK01, OK02,
[Ipaktrueckas padota Ne 13 «MarautHoe moje. MarHUTHBIN TOTOK: PEIICHUE 3a/1a4 C OK04, OK07
npodecCHOHANBEHOM HAMIPABIEHHOCTHIOY
IIK 1.1
CamocTtosTenbHas paboTa M0 WHANBUAYAILHOMY MPOEKTY 4
Tema 3.5. CopepxaHue yaeOHOT0o MaTepuaa 10
JIEKTPOMAarHUTHasA
1 ‘ DNeKTpOMarHMTHas MHAYKIHs. BUXpeBoe AIEKTpUYECKOE MOJIE. JIP14,

30



HHAYKIUS 2 CamouHIyKLIHsI. DHEPTUs MAarHUTHOTO TTOJISL. JIP23,
Pewenne 3anau /P24,
A JIP28
JIP29,
JIP34,
OK01, OK02,
OK04, OK07
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME
[TpakTiueckas pabota Ne 14 «3yuyeHue sSBlIeHUs CAMOUHIYKIIUU: PELICHUE 3a/1a4 C
npodeCCHOHATHLHON HAITPABICHHOCTHIOY
CamocrosTenpHas padoTa 1Mo HHIUBUAYAITLHOMY IIPOEKTY
Paznea 4.
Konebanus n
BOJIHBI
Tema 4.1. Coneprkanue y4eOHOro MaTepuana
Mexannuyeckue
1 KonebarenbHble qBmxenus. ['apmoHndeckue KonedbaHusl. JIP14,
KoJ1e0aHusA
JIP23,
2 CB00O/IHBIE U BBIHYX/IEHHBIE KOJIEOaHUS. JIP24,
MareMaTH4ecKuil ¥ NPY>KUHHBIM MAsITHUKH. JIP28
JlaboparopHass pabora Ne6 «l3yueHue 3aBUCMMOCTH TMepHOJa KOJIeOaHWN HUTSIHOTO JIP29,
MasITHUKA OT JUTMHBI HUTHY. JIP34,
OK01, OK02,
OK04, OK07

CamocrosTenbHast padoTa o UHAUBUIYAIbHOMY MTPOEKTY
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Tema 4.2 Copepxanue yueOHOro MaTepuana 4
Ynpyrue BoJIHbI 1 ITonepeunble U IPOJOJIBHBIE BOJIHBI JIP14,
JIP23,
Hucnepcus, uHTepdepeHuus 1 Juppakius BOJIH. JIP24
2 3BYKOBBIE BOJIHBL. YIJIbTPa3BYK. /P28
Y Rt JIP29,
JIP34,
OK01, OK02,
OK04, OK07
Tema 4.3 Cogepxanue yueOHOTo MaTepuala 12
DJleKTPpOMaruuTHole | 1 DNeKTpOMarHuTHBIE KOJIeOaHNsI. JIP14,
KoJIe0aHusl. — JIP23,
2 IlepeMeHHBIH TOK. JIP24
= JIP28
3 3akoH OMa 715 3JeKTPUYECKOi ey nepeMeHHoro Toka. Pabora 1 MOIIHOCTh IP29
[IEPEMEHHOTO TOKA. IP3 4”
I'enepaTopsl Toka. TpancpopmaTopsl. OK01, OK02,
OK04, OK07
JlaGopatopHas pabota Ne7 «M3ydeHue yctpoiicTBa 1 paboThl TpaHc(hopMaTopa» 2
CamocTosTenbHas paboTa 0 HHAUBUAYAIBHOMY MIPOEKTY 4
Tema 4.4 Coneprxanue yueOHOro MaTepuasa 4
JIEKTPOMarHuTHbIE
BOJIHBI
1 ONIEKTPOMAarHUTHHIE BOJIHBI JIP14,
2 [Tpunuun paauoteneoHHON CBA3H. AMIUIMTYAHAS MOAYJISILIMS U JETEKTUPOBAHUE. JIP23,
[Ipocrelimiee paauo. JIP24,
JIP28
JIP29,
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JIP34,
OK01, OK02,

OK04, OK07
Pa3gen 5. OnTuka
Tema 5.1. Cogepxanue yaeOHOTO MaTepuaa 8
I'eomeTpuyeckas —

OITHKA 1 DnekTpoMaruuTHas npupoaa cseta. [Ipunuun [roiirenca. JIP14,
3aKOHbI OTPA’KEHUS U MPETOMIICHHE CBETA. JIP23,
2 Jlunzel. OnTudeckue nprudopsl. JIP24,

3 I'ma3 xak onTuveckas cucrema. JIP28
Pemenue 3anau o teme «I eoMmeTpruyeckas ONTUKA JIP29,

JIP34,
OKO01,

OKO02,

OK04,

OK07

CamocrodrenbHas paboTa 10 MHIUBHIyaIbHOMY IIPOEKTY
Tema 5.2. BontnoBasi | Conepkanue yueOHOTO MaTepuaia 10
ONTHKA

1 Jucnepcus u nojisipusanus CBera. JIP14,

Hcnyckanys ¥ MOIVIOMEHUs CBETA. JIP23,
2 HenpepsIBHBIN 1 TUHENYATBIA CIIEKTPBI. JIP24,

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS. JIP28
BomHOBEIE CBOIiCTBA CBETA JIP29,

3 KorepentHocts. MHTEphepenius u qudpakius ceera JIP34,
4 Bunel criektpoB. PeHTreHoBckue yun. OK01,

Pemenne 3amauq. OK02,

OK04,

OK07

33




CamocrosTenbHas paboTa o UHAUBUIYATLHOMY MTPOEKTY

Pa3znea 6.
DIeMEeHThI
KBAHTOBOW (GU3NKHU

Tema 6.1 Coneprxkanue ydeOHOro Marepuana 6 JIP14,
KBaHToBasi onTHKA JIP23,
1 KBanToBas runotesa [1nanka. @OTOHBI. JIP24
’
2 Bremnuii ¢porosnexrpudeckuit apdexr. Buyrpennuit porospdexr. Tunst JIP28
(hOTO3JIEMEHTOB. JIP29,
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME 2 JIP34,
[Tpaktuyeckas padora Nel5 Ilpaktudeckas pabota 1o reme «KBaHTOBasi ONTUKAY : PELICHUE 3a7ay C 3115%’
po(hecCHOHATILHON HAIIPaBIEHHOCTHIOY OKO 4z
OKO07
CamocrosTenbHas padoTa o MHIUBUYaIbHOMY ITPOEKTY 1
Tema 6.2 ®uszuka | CoxepxaHue yueOHOTO MaTepHalia 14
aToMa M aTOMHOI0
saapa 1 OmnsiT Pesephopaa. SAnepnas mozaens aroma. Jledextsl mace. Anbga-, 6era - 1 raMma- JIP14,
P W3ITyYEHUSI. JIP23,
2 KBanTtoBbIe nocTysnarsl bopa. KBaHTOBBIE F€HEPATOPHI. JIP24,
3 3aKOH paJIMOAaKTUBHOIO pacrnaja. JleneHue saep ypasa. JIP28
4 AnepHblie peakuyu. PaqnoakTHBHOCTD JIP29,
5 Jlenenue Tsokenbix saep.llennas suepHas peakius. JIP34,
6 VYnpasisiemas 1ierHast peaknus. S aepHblil peakTop. OK01,
Bbuonornueckoe neiicTBUE paiOaKTUBHBIX U3TYYeHUH. DlIeMEHTapHbIC YaCTHUIIbI. 0K02,
[Ipaktuueckas padota Nel6 «Pacuer 23HEpreTH4ecKOoro BeIX0/1a SAESPHBIX PEAKITUI» 2 OK04,
OK07
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Paznen 7. Copepxanue yueOHOro MaTepuana
IBOJIIOIHUA _
N 1 Hamua 3Be31Has cucrema — ["anmaktuka. [londarue o kocmonorun. Mojiens ropsiaeit JIP14,
BCeJICHHOM M .
Bcenennoit. TepmosiiepHblil CUHTES. JIP23,
JIP24,
JIP28
3awguma npoekma 6
Camocmoamenvnan yueonas paboma 16
Koncynomauyuu 4
IK3amen 4
Bcezo: 242
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3. YCJIOBUSA PEAJIMBALIUMUA ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O IPEIMETA «®PU3UKA»

Peanu3anus yaeOHOTO TipemeTa TpeOyeT Hamuuus yaeOHOro kabuHeTa 000py1I0BAHHOTO
C Y4E€TOM NCUXO(PHU3NOIOIMYECKIX MOTPEOHOCTEH 00yUaroIuXCsi — C HO30JI0THel HapylIeHne

ciyxa.

Jiis u3yyeHus yueOHOro npeaMeTa HeoOX0AuMO Hannune kabuHera «Pu3uKa

O06opynoBaHue KabuHeTa:

CHGHI/IaJII/ISI/IpOBaHHaH MeOeNb U CUCTEMBI XpaHCHUA

OcHoBHOE 000pyIOBaHUE

1. Beckhl TexHUYECKHE C pasHOBCCaMU

Kommrext JJIA na6opaT0pH0ro IIPAKTUKYyMa I10 OIITHUKE

Kommext JJIA na6opaT0pH0ro MMPpaKTUKyMa I10 MCXaHUKC

KomrmuiekT 715 1abopaTOpHOTo MpakTUKyMa 10 MOJIEKYISIpHOU (hu3uKe

AN I I A N

Kommiekt s 1abopaTopHOro  MpPaKTUKyMa IO  3JICKTPUYeCTBY  (C
TEHEPATOPOM)

6. |Kommuiekt 11 u3ydyeHus: BO30OHOBISEMbIX UCTOYHMKOB SHEPIHM (COTHEYHOMH,
BETPOBOI HEPTUU, OMO-, MEXaHUYECKON U TEPMOIJIEKTPUUECKOIN SHEPTETUKH )

7. | Amnepmerp 1abopaTOpHBIN

8. |BoabpT™MeTp 1abopaTOpHBIi

9. |Komopumerp ¢ HaOOPOM KaJTOPHMETPHIESCKUX TEJl

10. |Tepmometp nabopaTOpHBIi

JlonosmHUTENbHOE BapHaTUBHOE 000PYJOBAHUE

I[CMOHCTpaL[I/IOHHBIC y‘-IC6HO-Hal“J'I}II[HLIC mocoous

I[OHOJ'IHI/ITCJ'ILHOC BAapHUATHUBHOC OGOpy,[IOBaHI/IC

11. |Kommiekt HarjsiaJHbIX mocooui JJIs1 TIOCTOAHHOI'O UCITIOJIb30BaHUA

O6opynoBanue yueOHOTo kabuHeTa:

MTOCAJIOYHBIC MECTa 10 KOJMYECTBY 00YyUarOIIHXCS;

pabodee MeCTO MpernoJaBaTes;

KOMIUICKT Y4eOHO — METOIUYECKON JOKYMEHTAIIVH;

OoubIMoTeYHbIN HOHI.

[Tpu HaIM4YMK HEOOXOTUMOTO 00OPYAOBAHUS 3aHITUS IO (PU3UKE B HEKOTOPBIX CIIYUasix
MOTYT ITPOBOJUTHCS B HMEIOIIUXCS B 00pa30BaTeILHOM OpraHU3aIlii MaCTEPCKUX MU
1abopaToOpHsIX.
OcHOBHas nuTeparypa




1. JImutpueBa B.®. ®dusuka mia npodeccuil M CHenUalbHOCTEH TEXHHUYECKOTo MPOQUIIS:
y4eOHHUK AJ1s1 00pa30BaTENIbHBIX YUPEXKAECHUI HAuYaIbHOTO U CPEIHEro Mpo(ecCHOHATBHOTO
obpazoBanust — M.: U3garensckuit nentp "Akagemus", 2021. — 448 c.

Jlono/IHUTeIbHAS JIUTepaTypa

1. JImutpueBa B.®. dusuka s npodeccHii U CHenMaIbHOCTEH TEXHUYECKOTo MpOduIIs.
MeTtoauueckoe  peKOMEHJAlMHM: METoJIuWYeckoe Tmocobue A o0pa3oBaTelbHBIX
YUPEKACHUH HAYaIbHOTO M CpeAHEro mnpodeccHoHaIbHOrO o0pazoBaHus — M.:
N3natensckuii nentp "Akagemus', 2018. — 176 c.

2. ImutpueBa B.®. ®usuka mis npodeccuii M cnenuasbHOCTEH TEXHUYECKOTO MpOduIIs.
COopHuk 3amau: yueOHOe mocoOue Il 00pa3oBaTENbHBIX YUPEKICHUI HA4YalbHOTO U
cpenHero mpodeccuoHaNbHOrO oOpasoBanuss — M.: M3marensckuii 1ieHTp "Akamemus',
2018. - 336 c.

3. AmutpueBa B.®. Ousuka mns npodeccuii M CHenuaaIbHOCTEH TEXHUYECKOTO MPOduIIs.
KouTponbHble MaTepuanbl: ydeOHbIE MOCOOUS UIsl YUPEKACHHM HAYalbHOTO U CPEIHEro
npodeccuonansHoro obpazosanwus/B.dD./ImutpueBa, JI.M.BacwibeB. — M.: W3naTenbckmii
uentp "Axkanemus", 2018. — 112 c.

4. lmutpueBa B.®. ®usuka ans npodeccuii M CENUaTbHOCTEH TEXHUYECKOTO MPOQHIIS.
JlabopaTopHblil MpakTUKyM: ydeOHbIe MOCOOUs A YUPEXKACHUN HavyaabHOTO M CPEIHEro
npodeccuonansHoro oopazosanus/B.d. JImurpuera, A.B.Kopxkyes, O.B.Myprazuna. — M.:
N3narensckuit ientp "Akanemus'”, 2018. — 160 c.

DJIEKTPOHHBIE 00pa30BaTe/bHbIC PECYypPChI

1. https://www.yaklass.ru/. — Jlara nocryma: 14.04.23.
2. https://resh.edu.ru/. — Jlata nocryma: 14.04.23.

DJIeKTpPOHHbIe HH(OPMAIMOHHBIE pecypChl

1. https://dic.academic.ru/ - Axagemuk. CrnoBapu u H>HOuKIoneauw/. Jlara mocryma
14.04.2023.
2. https://academicol.ru/common/elektronno-bibliotechnaya-sistema/ - I'mobanTeka.
['moGanpHas OMOIMOTEKA HAYYHBIX
pecypcos/. Jlata noctyma 14.04.2023.

3. http://window.edu.ru/ - EamHoe OkHO J0cTynma K oOpa3oBaTeiIbHBIM pecypcam. st-
books.ru - JIyamras yueOnas nuteparypa/. Jlata nocryma 14.04.2023.

4. https://fiz.1sept.ru/fizarchive.php - YuebGno-meroauueckas rasera «Dwusuka» /. Jlara
nocryma 14.04.2023.

5. http://n-t.ru/nl/fz/ - HoGeneBckue naypeats! no ¢pusuke/. lara nocryna 14.04.2023.

37


https://www.yaklass.ru/
https://resh.edu.ru/
https://dic.academic.ru/
https://academicol.ru/common/elektronno-bibliotechnaya-sistema/
http://window.edu.ru/
https://fiz.1sept.ru/fizarchive.php
http://n-t.ru/nl/fz/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA «®u3uka»

KoHTponb 1 olleHKa pacKphIBAIOTCS 4Yepe3 YCBOCHHbIE 3HAHUS M MPUOOpETEHHBIE
00yJaroImuMuCs yMEHUs, HarpaBJieHHbIE Ha (POPMUPOBAHHUE OOLINX U TMPO(PECCHOHATBHBIX
KomrieTeHIi. KoMneTeHnmun 10mKHBI OBITh COOTHECEHBI C MPEAMETHBIMH PE3yJIbTaTaMH.
Jlisi KOHTPOJISL M OLEHKH Pe3ylbTaToB OOyuYeHHs TNpernojaBareib BbIOMpaeT (HOpMBI U
METO/IBI C YUETOM MpodecCHOHATTN3ANN 00YYSHHUS TI0 IPOrpaMMe IpeMeTa.

Jiis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOEHHUS Yy4eOHOro Mpeamera
UCIIOJIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUSATHH, TPECTABIIAIONIAs COO0H KOMILIEKC YIeOHBIX
MEPONPUITHIA, COTJIACOBAHHBIX C pe3ysibTaTaMu OOy4deHHUS U Cc(HOPMYITHPOBAHHBIX C Y4ETOM
OI'OC COO (nmpeametnbie pe3yabTathl o npeamety) u @I'OC CIIO.

Kon u HaumeHnoBanue Paznen/Tema Tur oueHOYHbIX
(bopMHUpPYEMBIX KOMITETCHITHI MEpOIPUATHI
OK 01. Beibupath crmocoOsr Pazpen 1. Temsr 1.1., 1.2 - YCTHBIN OIPOC;
pelieHus 3a1a4y Paznen 2. Temsr 2.1., 2.2.
npodeCCHOHATbHON Paznen 3. Tems1 3.1., 3.2.,3.3.,,3.4., | - bpoHTaIBHBIH OIPOC;
JeATEeILHOCTH IPUMEHHUTENIBHO | 3.5. - OLIEHKA KOHTPOJIBHBIX
K pa3JInYHbIM KOHTEKCTaM Paznen 4. Temn1 4.1.,4.2.,4.3..4.4 pabor;
Paznen 5. Temni 5.1., 5.2. - HaOIIOIEHHUE 33 XOI0M
Paznen 6. Temni 6.1., 6.2. BBIMTOJTHEHHS
Pazyen 7. Temsr 7. abopaTOPHBIX padoT;
OK 02. Ucnomp30BaTh Pazpgenm 1. Temsr 1.1., 1.2 - OIICHKA BBITTOJIHECHUS
COBPEMEHHBIE CPECTBA Pazpmen 2. Temsr1 2.1.,2.2.. abopaTopHBIX PaboT;
IIOMCKa, Pa3z[eJ1 3. Temsl 31, 32, 33, - OLICHKa MPaKTUYECKUX
aHaJn3a U UHTEPIPETAINH 3.4., 3.5. pabor (penrenus
I/IHq)OpMaHI/II/I u Pasz[en 4. TeMbl 41, 4.2. KAQ4ECTBCHHEIX,
uH(popMaoHHble TexHonoruu | Pasaen 5. Temsr 5.1., 5.2. PacyueTHBIX,
JUISL BBITIOJTHEHUS 3a/1a4 Paznen 6. Tembr 6.1., 6.2. npodeccuoHaNbHO
pohecCHOHATTLHOM Pazzen 7. Temsr 7. OPUEHTUPOBAHHBIX
JesITEIbHOCTH 3a1a4);
OK 04. DddextuBHO Pasnmen 1. Temsr 1.1., 1.2. - OLICHKA TECTOBBIX
B3aUMO/ICHICTBOBATH U Paznen 2. Temsr 2.1., 2.2. 3a/laHnu,
pa60TaT], B KOJIJIEKTUBE U PaSJIGJ'I 3. Temnl 3.1., 3.2., 3.3., - OLICHKA BBIMTOJHCHHA
KOMaujie 3.4, 3.5 AOMAIIHAX
Pasnen 4. Tempr 4.1., 4.2. CaMOCTOSITENTFHBIX PadoT;
Paznen 5. Temsr 5.1., 5.2. - HAOIIOIeHHE 1 OleHKa
Paznen 6. Temsr1 6.1., 6.2. peleHus Kelc-3aza4;
Pagﬂe_]‘[ 7. Temnr 7.1. - Ha6HIOI[eHI/IC " OILICHKa
JIETIOBOM UTPBHI;
- DK3aMEH
[1K 1.1. BemonnaTe HamaaKxy, Paznen 3. Tems1 3.1., 3.2., 3.3, - 1a00paTOpHBIX paboT;
PETYIUPOBKY U MPOBEPKY 3.4. - OIICHKA BBIMTOJTHEHUS
PIEKTPUIECKOTO U nabopaTopHbBIX paboT;
BIEKTPOMEXAHUUECKOTO - OIICHKA MPAKTHYECKUX
000pyIOBaAHNS; pabort (pemenust
KaueCTBEHHBIX,
pacUeTHBIX,
npodeCcCHOHATIHLHO
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OPUEHTHUPOBAHHBIX
3a/1ayv);

OK 07. CopeiicTBOBaTh
COXPaHEHUIO OKPYXKaIOUIeH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS 00
M3MEHEHUH KIMMara,
IPUHLIUIIBI OEPEKITUBOTO
MIPOMU3BOJCTBA, 3P (HEKTUBHO
JIEHCTBOBATh B UPE3BbIYANHBIX
CUTYaIUAX

Pazpen 1. Temsr 1.1., 1.2.
Pazgen 2. Temsr 2.1., 2.2.
Pasnmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5

Paznen 4. Tems1 4.1.,4.2.
Paznen 6. Temrr 6.1., 6.2.
Pa3znen 7. Temsr 7.1.
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