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[Iporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusmu @DenepaabHOro
TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEAHETO MPOPECCHOHATHHOTO
oOpa3oBaHusl MO cHenuagbHOCTSIM (mpodeccusiM) Ha ocHoBe DenepaibHOro
rOCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa CPEeIHEro o0Iero odpazoBaHUs
no cienrasibHOCTH 15.01.38 «OnepaTop-Hamauuk METAIII000padaThIBAIOIINX
CTaHKOB» I o0yyaromuxcs no npodeccuu 15.01.38 «OnepaTop-Hanaauuk
MeTauI000pabaTHIBAIOIINX CTAHKOBY, TPHUKa3 MUHUCTEPCTBA MPOCBEIICHUS
Poccutiickoit @eaepanuu ot 15.11.2023 Ne863. "OO yTBepkaeHuu dheaepaibHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPETHETO MPOPECCHOHATBLHOTO
oOpazoBanus 1o npodeccun 15.01.38 «Oneparop-nanagank
MeTauio00pabaThIBaONIMX CTAaHKOB»» (3apeructpupoBaHo B Munrocte Poccun
15.12.2023 Ne 76433)



1. O0masa xapakTepucTHKa padodeil mporpamMmsbl 00mIe00pa3oBaTENbHOM
AUCHUTITMHBI

OoweoOpazoBaTenpHas AucuMIIHA «DPU3KKa» SBISETCS 005A3aTEIbHON YacTbhIO
00111e00pa30BaTENILHOTO MUKIa 00pa30BaTeNIbHON MPOrpaMMbl B COOTBETCTBHH C
dI'OC CIIO mnmo  crneuuasbHOCTH 15.01.38  «OmepaTop-HanaauuK
METaJuI000pabaThIBAIOIIUX CTAHKOB)

1.2. lleqiu 1 mu1aHupyeMble pe3yJbTaThl 0CBOCHHUS IMCHUIIMHBI:
1.2.1. Heau 1UCHUTNIMHBI:

Conepkanue  mporpaMMbl  00IIe00pa3oBaTeNbHOM  AUCHUILIMHBL — Dusnka
HaIpaBJICHO Ha JIOCTUKEHUE CICTYIONINX IeTIeH:

. dbopmupoBaHre y 00Y4aIOIIMXCS YBEPEHHOCTH B LIEHHOCTH OOpa30BaHMS,
3HAUYUMOCTH (PU3MYECKUX 3HAHUU JUIsI COBPEMEHHOIO KBaJU(UIIMPOBAHHOTO
CHEIUAIKNCTa PU OCYUIECTBIECHUU €ro NPpO(eCcCHOHAIBHOM 1€ATEbHOCTH;

o OBJIaJICHUE cnenupruyecKon CHUCTEMOM bu3HYECKUX ITOHSTH,
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

° OCBOEHHE OCHOBHBIX (DU3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

° OBJIAJICHUE OCHOBHBIMH METOJAMH HAY4YHOTO TO3HAHWUS IPUPOIBL,

UCIOJIB3yeMbIMU B (u3HKe (HAOJIOJIEHUE, ONMCAaHHE, U3MEPEHHE, BbIIBHKEHUE
TUIIOTE3, IPOBEACHHUE FKCIIEPUMEHTA);

. OBJIAJICHUE YMEHHSIMU 00paldaThIBaTh [IaHHbIE 3KCHEPUMEHTA, OOBACHATH
IOJIyYE€HHBIE PE3YNbTAThl, YCTAHABIMBATb 3aBUCHUMOCTH MEXIY (U3NYECKUMU
BEJIMYMHAMU B HA0JII01A€MOM SBJICHHUH, JIENATh BHIBOJIbI;

o dbopMupoBaHrUe yMEHHS pemaTh (U3MYECKUE 3a7addl pa3HbIX YpPOBHEH
CJI0KHOCTH;
o pPa3BUTHE IIO3HABATEJIBHBIX MWHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKHUX

CIIOCOOHOCTEM B Tpoliecce MPUOOPETeHUSI 3HAHUHN C MCIOJIb30BaHUEM Pa3IMUHbBIX
HUCTOYHUKOB HWH(MOPMAIIMM W COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHIA;
yMeHu# (opMyIUpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIUIO 10 OTHOIIECHUIO
K pusnyeckoit mHGOpMAIIIH, TOTy4aeMOl U3 Pa3HbIX HCTOYHHKOB;

o BOCITUTAHUE YYBCTBA TOPJIOCTH 32 POCCUMCKYIO (U3UUECKYIO HAYKY.

OcBoenue kypca OO/ «Pusukay npeanonaracT peueHne CIeAyInX 3a1ay:

o npuoOpeTeHre 3HaHu 0 (PyHAaMEHTANIbHBIX (PU3NYECKUX 3aKOHAX, JISIKALIUX
B OCHOBE COBPEMEHHOW (U3MUECKOW KapTUHBI MHpA, MPUHITUIOB JACHCTBUS
TEXHUYECKUX YCTPOWCTB M MPOU3BOACTBEHHBIX MPOLECCOB, O HAMOOJee BaXHBIX
OTKPBITUSX B 00JIaCTH (PU3UKHU, OKA3aBIIMX OIpeesSIoniee BIUSHUE Ha Pa3BUTHE
TEXHUKU U TEXHOJIOTHUU;

o NOHUMaHue GU3NUECKON CYIIHOCTHU SBJICHUM, TPOSIBIISIIOLIUXCS B paMKax

o IPOU3BOJICTBEHHOM JI€ATEIBbHOCTH;



o OCBOEHHE CIOCOOOB HCIONb30BaHUS (PUIUUECKUX 3HAHUN MJS pPEUICHHS
OPAKTHUECKUX W Mpo(ecCHOHANbHBIX 3a/ay, OOBSICHEHHs SBICHUNA NPUPOIDI,
IIPOU3BOJICTBEHHBIX M TEXHOJOTWYECKUX IIPOLECCOB, IPUHLIMUIIOB JIEHUCTBUSA
TEXHUUYECKUX MTPUOOPOB U yCTPOICTB, oOecnieueHns O€301MacHOCTH IPOU3BOCTBA U
OXpaHbI IPUPOJIBI;

o dopMupoBaHrE YMEHHUH pemiaTh y9eOHO-TIPAKTUIECKHUE 3a1a91 (PU3UIECKOTO
coziep kaHus ¢ y4€ToM mpodhecCHOHATBHONU HAITPaBICHHOCTH;

o npuoOpeTEHNE OTIBITA IIO3HAHUS U CAMOIIO3HAHMS; YMEHHUH CTaBUTH 33729 U
permarh mpooOJIeMbl ¢ YIETOM MpodeCCHOHATBHON HAMTPaBICHHOCTH;

o dopMupoBaHHE yMEHHMI HWCKaTh, aHAIM3UPOBaTh U 00pabaThIBaThH
buszrgecKyro nHGOPMANHIO C YIETOM MpodheCCHOHATBHOU HAIIPaBIECHHOCTH,

o MOJITOTOBKA 0OYYAIOIINXCSI K YCIIEITHOMY OCBOSHUIO JUCIMILTAH ¥ MOJYJICH

po(eCcCUOHANBHOTO HHKIA: ((OPMUPOBAHUE Y HUX YMEHHI U ONBITA IS TEIbHOCTH,
XapakTepHbIX i npodeccuil / MOMKHOCTEH CIYyXKalllUX WM CHEHUATbHOCTEH,
NOJTy4aeMBbIX B IPO(ECCUOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3aUsAX;

o MOArOTOBKa K  (OPMHPOBAHHUIO  OOIIMX  KOMIETEHUMH  OyAyIuero
CHELMATUCTa: CaMOOOpPa30BaHUs, KOMMYHUKALIUH, COTPYAHUYECTBA, MPUHITHS
pelmieHnid B CTAaHJAPTHOM W HECTAHAAPTHOW CHUTYalUsX, HPOCKTUPOBAHUS,
npoBeleHUsT  (U3MYECKUX  U3MEpeHHi, 3(QexkTuBHOro U  OE30MACHOTO
UCIOJIb30BaHUS PA3IMYHbBIX TEXHUUECKUX YCTPONUCTB, COOJIIOICHUS TPABUII OXPAHbI
Tpyaa npu padote ¢ GU3NIECKUMU TPUOOpaMu U 000PYIOBAHUEM.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3a7jad M3y4eHUs (QU3MUKH IS
CUCTEMBI  CpeAHEro npo(ecCHOHANBHOIO  O00pa3oBaHUSl  3aKIIOYAETCS B
HEOOXOJMMOCTH pean3alii MNpopeCcCUOHAIbHOW HANpPaBICHHOCTH pPELIAeMBbIX
3as1a4, yuéta 0COOeHHOCTEM c(Pephl NEeSITETbHOCTH OYIyIIUX CIEIIUATICTOB.

B pe3ynbpTaTe 0CBOCHMS TUCHUILIMHBI O0YUYarOIIMIACs T0KEH 3HaTh:
o CMBICT IOHATUH: (pU3HUECKOe SIBJICHHUE, TUII0TE3a, 3aKOH, TEOpUs, BEIIECTBO,
B3aMMOJICUCTBHE, AIEKTPOMATHUTHOE I0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SpO,
VOHU3NPYIOILINE U3TYyUEHUS;
o CMBICIT (PU3UYECKHUX BEJIMUMH: CKOPOCTh, YCKOPEHHUE, Macca, Cuia, UMITYJIbC,
paboTa, MEXaHWYeCKasi SHEPTUs, BHYTPEHHSISI SHEPTUsl, a0COIIOTHAS TEMIIEparypa,
CpEeIHSAs] KWHETWYECKas DSHEpPrusi 4YacTHUI] BEUIECTBA, KOJIMYECTBO TEILIOTHI,
AIIEMEHTAPHBIN AIEKTPUUECKUH 3apsT;
o CMBICT (PU3MYECKMX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHUS DHEPIHM, UMIIyJIbca U AJIEKTPUUECKOro 3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOM UHIYKINHU, (oTodPdekTa;
o BKJIaJl POCCUMCKUX M 3apyO€KHBIX YUYEHBIX, OKa3aBLIMX HauOoOJbIIIee
BJIMSIHUE Ha pa3BUTHE (PUBUKH.

B pe3ynbTaTe 0CBOCHMS IUCHMIUIMHBI O0YUYalOIIMICS T0KEH YMETh:
o POBOJUTH HAOJIIOICHMS, INTAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI;
o BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH;



° MIPUMEHSTH IMOTyYeHHBIE 3HAHUSI TI0 QU3HKE JJIs1 0O BSICHEHHS PA3HOOOPa3HbIX
(bU3UYECKUX SIBJICHUI M CBOWCTB BEIIIECTB,;

o MPAKTHYECKH UCIIOJIb30BaTh (DU3MUECKUE 3HAHUS;
o OLICHHBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIHH;
. UCIOJb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHUS I pELICHUS

MPAKTUYECKUX 3a/ad TOBCEAHEBHOM JKM3HU, oOecrmeueHnus Oe30MMacHOCTH
COOCTBEHHOW JKHM3HHM, pPAIMOHAIBHOTO TPUPOJONOIB30BAHUS W OXPAaHbI
OKpY’KaroIen CpeIbl;

o OTHCHIBATh W OOBACHATH (DU3UYCCKWE SBICHUS W CBOWCTBA TEJ: CBOMCTBA
ra3oB, OKHJKOCTE ®  TBEPABIX TEN, OJJIEKTPOMArHUTHYI  HHIYKIIHIO,
pacnpocTpaHEHHUE AIEKTPOMATrHUTHBIX BOJTH; BOJTHOBBIE CBOMCTBA CBETA; H3TyUCHUE
U TIOTJIONIEHHE CBeTa aToMOM; (hoTorddekT;

L OTJIMYAaThb I'MIIOTC3bI OT HAYYHBIX TCOpHﬁ;
L ACJIaTb BBIBOABI HA OCHOBC SKCIICPUMCHTAJIbHBIX TAHHBIX
L MMPpUBOAUTL INMPHUMCPLBI, IMOKA3bIBAOIIUEC, YTO: Ha6J'IIOI[€HI/I$I H OKCIICPUMCHT

ABJISIFOTCS. OCHOBOM JUISI BBIABUKCHUS THUIIOTE3 U TEOPUH, ITO3BOJISIIOT MPOBEPUTH
MCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (PU3MUECKas TEOpUs JaeT BO3MO>KHOCTH
OOBSICHATH W3BECTHBIC SIBIICHUS MIPUPOJIbI U HAYYHBIE (DAKTHI, IPEICKA3bIBATh CIIIe
HEU3BECTHBIC SIBJICHUS;

o MIPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIOJIB30BAHUS (DU3NUECKUX 3HAHMIL:
3aKOHOB MEXaHHMKH, TEPMOJMHAMHKA U DJIEKTPOAUHAMUKU B DHEPIETUKE;
Pa3IMYHBIX BHJOB JJEKTPOMATHUTHBIX W3JIYYEHHM [JI1 PAa3BUTHS Paguo H
TEJICKOMMYHUKAIIMM, KBAaHTOBOM (U3UKU B CO3JAHUU SACPHOU DHEPTETUKH,
JIa3€pOB;

o BOCIIPUHHAMATh W HAa OCHOBE TIOJYYCHHBIX 3HAHUM CaMOCTOSITEIBHO
ollecHUBaTh WHQOpMaIMio, cojepxairytocss B coobuieHusx CMMU, Wurtepuere,
HAYYHO-TIOMYJISIPHBIX CTATBSX;

o IPUMEHSTH TIOJTyYCHHBIC 3HAHUS JIJIs1 PeIIeHUus (PU3NYECKUX 3a/1a4;
o OTpEeNeNaTh XapakTep (U3MYECKOro IMmporecca Mo rpaduky, TaOIuIE,
hopmyine*;

U3MEPATh PAN (HU3UYECKUX BEIMYMH, TMPEACTABISAS PE3yJbTaThl U3MEPEHUM C
YYETOM HX MOTPELIHOCTEM.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  001e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne nucnuiuivaa umeet npu hopmupoBanun u pazsutuu OK u [1K
(OK yxaszvisatomess uz Hogoeo maxkema DI'OC CIIO 2022200a no
npogheccuu/cneyuaibHocmu)



Kona U HAUMEHOBaHUE
(¢popmupyembIX KOMIIETEeHIIAN

Ilnanupyemblie pe3yabTaThl 0CBOCHHMS IMCUMILINHBI

Oo6mmuel

JAucunninHapHbie

OK 01. BeiOupats croco0sl
pelIeHus 3amaq
poheCCUOHATLHOM
JCSATCIBHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B yacTu TPy10BOr0 BOCIIUTAHUSA

- TOTOBHOCTh K TpPYyAY, OCO3HAHUE IIEHHOCTH
MacTepCcTBa, TPYA0JIO0UE;

- TOTOBHOCTh K aKTHMBHOW JeSITEIbHOCTU
TEXHOJOTHYECKOU u COIMaJIbHOM
HaIIPaBJICHHOCTH, CLIOCOOHOCTh MHUITUUPOBATD,
IJIAHUPOBATh U CAMOCTOSTENIHHO BBIMOJHATh
TaKy10 JEATECIIbHOCTH;

- HUHTEpEC K  pa3JIM4YHbIM chepam
npo¢hecCUOHAIBHOM NEeATEIIbHOCTH,
OBjiageHue YHHMBEpPCAJIbHBIMH Y4YeOHBIMH
NMo3HABaTeJIbHLIMHU JIeHCTBHSIMMU:

a) 0a3oBbIe JIOTHYECKHE TeHCTBHA:

- CaMOCTOSITeIbHO  (hopMynupoBaTh U
aKTyaJIu3upoBaTh MPoOJIeMy, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIM MPU3HAK WU
OCHOBAHHUS JIJIsI CPaBHCHMS, KJIacCU(PUKAIMU U
000011IeHHS;

- ONpEeneNaTh LENu JeSITEJIbHOCTH, 3a/JaBaTh
rapaMeTphbl U KPUTEPUU UX JOCTHIKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUUS B
paccMaTpUBaEMBbIX SIBIICHUSIX;

- c)OpMUPOBAHHOCTH MPEJCTABICHUN O
poiii U MecTte QU3UKUA U aCTPOHOMHUU B
COBPEMEHHOM HAay4YHON KapTHUHE MHUpa, O
cucTeMooOpasyrome poau (Qu3NKd B
Pa3BUTHHU €CTECTBEHHBIX HAYK, TEXHHKHU
U COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJE
POCCHICKHX U 3apyO€KHbBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH; IOHUMAHHUE
(bU3UYECKOM CYITHOCTH HaOJII0TaeMbIX
SABIICHUH MHKPOMHUpPA, MaKpoMupa u
MeTraMupa; MOHUMAaHNE pomu
aCTPOHOMUU B MIPAKTUYECKON
NESATEIbHOCTH YeJIOBEKa U JlajbHeHIemM
HAyYHO-TEXHUYECKOM Pa3BUTHH, POJIHU
¢u3uku B (HOPMUPOBAHMU KPYrozopa H
(YHKIIMOHATBHON IPaMOTHOCTH
YeJloBeKa IS PELIeHHs] MPAKTHUYECKHUX
3ajay;

- BIIAJICTh OCHOBOIIOJIATAIOLIIUMU
bu3nuecKuMu MOHATHSIMU 151
BEJINYNHAMM, XapaKTepU3yrIMMH

dbu3nyeckre MpoIecchl (CBSI3aHHBIMU C
MEXaHUYECKUM JIBIDKCHHEM,
B3aUMOJICHCTBUEM TEJ, MEXaHUYECKUMU
KOJIeOAHUSIMU W BOJIHAMM;, aTOMHO-




- BHOCHUTb KOPPEKTHUBBI B JE€ATEIIBHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OILICHUBATH PHUCKH MOCJIEACTBUU
JIeSITCIbHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIUICHUE IPU
pelIeHUH )KU3HEHHBIX TTPo0JieM

0) 0a3oBbIe MCCIIE0BATEILCKHE TeHCTBHSA:

- BJAJICTh HaBBIKAMH y4eOHO-
HCCIeI0BATEeIbCKOMN u MIPOECKTHOMN
JICSITEIbHOCTH, HAaBBIKAMHU  Pa3pCIICHUS
po0iem;

- BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBA3U U
aAKTyJIM3UPOBATH 3ajauvy, BBIIBUTATh

TUMOTE3Y €€ PEIICHUs, HaXOAUTh apTyMEHTHI
JUIS  I0Ka3aTelIbCTBA CBOUX YTBEPKIACHHM,
3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

- aHaNU3WUpOBAaTh TMOJYYCHHBIE B  XOJE
pelleHus 3a7aud pe3ysbTaThl, KPUTHUECKU
OLIEHUBATh ux JIOCTOBEPHOCTb,
IPOTHO3UPOBaTh  M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- yMeTb NEpEeHOCUTh  3HAHHUI B
NO3HABATEJIbHYI0 M TMPAKTUYECKYI0 00JIacTh
KU3HEICSATEIbHOCTH;

- YMETh WHTETPUPOBATh 3HAHUSA U3 PAa3HBIX
MpeIMETHBIX 001acTei;

- BBIBUTaTh HOBBIE WJCH, TNpeiaraTh
OpUTHUHAJIbHBIC TIOJIXOIbl U PEIICHHSI,

MOJIEKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEIUIOBBIMU MPOLIECCAMU;
AJEKTPUUECKUM M MAarHUTHBIM TOJISIMH,
3JIEKTPUYECKUM TOKOM,
AJICKTPOMAarHUTHBIMA  KOJICOAHUSAMH U
BOJIHAMH; ONTHUYCCKUMHM  SIBJIICHHUSIMU,
KBAHTOBBIMU  SIBJICHUSMH, CTPOCHHUEM
aTomMa u aTOMHOTO anpa,
PaIMOaKTUBHOCTHIO); BJIAJICTh
OCHOBOIIOJIararoIMMHU
ACTPOHOMMYECKUMHU TTOHATHUSIMH,
I1O3BOJISFOIIIUMU XapaKTEPU30BaATh
MPOLECCHI, MPOUCXOASIIME HA 3BE3/1aX, B
3BE3JHBIX CHCTEMaXx, B
MEXKTATAKTHYECKOW Cpele; JBUKECHUE
HEOCCHBIX TEINI, DBOJIOIUIO 3BE3 U
Bcenennoii;

- BJIAJICTh 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU
U TeopusMu  (3aKOH  BCEMHPHOTO
tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH  COXpaHEHMS  MEXaHWYECKOH
SHEPIryU, 3aKOH COXPAHEHHUS HMIYJIbCa,
MPUHIUIT CYNEPIO3UIIUA CUJI, TTPUHIIUI
PaBHOIIPABHOCTH MHEPIUAIBHBIX CUCTEM
OTCYETA; MOJICKYISIPHO-KUHETUYECKYIO
TEOPUIO0 CTPOEHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, IEPBBIN 3aKOH TEPMOJIMHAMUKHY;
3aKOH  COXPAHEHUs  DBJIEKTPUUYECKOTO




- CHOCOOHOCTh MX  MCHOJB30BAHMS
ITO3HABATEIILHON U COLMAIIBHON MTPAKTUKE.

B

3apsna, 3akoH Kynona, 3akoH Oma nis
ydacTka Lemnu, 3akoH Oma uid IOJHON
JJEKTPUYECKON Lenu, 3aKoH Jxoyinsa -

JleHma,  3aKOH  DJEKTPOMAarHUTHOU
MHAYKLIHHU, 3aKOH COXPaHEHUs YHEPIHH,

3aKOH IPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeETa, 3aKOH

OTpa)XEHUsI CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPaHEHUs YHEPTUH, 3aKOH
COXpaHEHUS HMITYJIbCA, 3aKOH
COXpPAaHEHHUSI DJIEKTPUYECKOTO 3apsja,
3aKOH COXpPAaHEHHsI MAacCOBOIO YHCIA,
nocTyJathl bopa, 3aKOH paiiOaKTUBHOTO
pacnaza); YBEPEHHOE HCIOJIb30BAaHUE
3aKOHOB W  3aKOHOMEPHOCTEH  Ipu
aHanmuze  (U3MYECKUX  SBJICHUM U
IPOLIECCOB;

- chopMupoBaTH yMEHHUS  pelIaTh
pacueTHble 3aJayd C SBHO 3aJaHHOMU
bu3nUeckoil  MOJENbI0,  UCIOJIB3YS
¢dbu3nueckue 3aKOHbI W TMPUHIUIIBI; Ha
OCHOBE  aHalu3a YCJIOBUS  3aJa4u
BLIOMpATH bu3HUecKyIo MOJENb,
BBIICNIATh (PU3UYECKHE BEIMYUHBI U
dbopmynbl, HEOOXOIUMBIE I €€
pelieHusi, MNPOBOJUTH  pacueTbl U
OIICHUBATh PEATBHOCTh IOJYYEHHOTO
3HaYeHUsT  (U3UYECKOW  BEJIUYHUHBI;




pemarb KaueCTBEHHbIE 3aJ1a4H,
BBICTpauBast JOTUYECKU
HEMPOTUBOPEUYUBYIO LEMOYKY
pacCyXIEHUNU C ONOPOM HA W3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE
SIBJICHUS.

OK 02. Hcnonb3oBaTh
COBPEMECHHBIC CPE/ICTBA MTOUCKA,
aHaNMM3a U HWHTEPIpETAIluU
uHhopMaIm, U

B 00.1acTH HEHHOCTH HAYYHOT'0 MO3HAHUSL:

- c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH W OOIIECTBEHHON NPAKTUKH,

- chopMUpOBaTh yMEHHUS YYUTHIBATH
rpaHUIlbl  TPUMEHEHHS  M3YYEHHBIX
dbu3nueckux Mojenel: MaTepHalibHas
TOYKA, MHEPUUAJIbHAS CUCTEMA OTCYETA,




WH(POPMAITMOHHBIE TEXHOJIOTHH
TUTST BBITIOJTHCHUS 3a1a4
npodeccuoHanTbHON
JESATCIIBHOCTH

OCHOBAHHOTO Ha JIAAJIOTe KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOErO MECTA B
MOJIUKYJIETYPHOM MHUPE;

- COBEPLICHCTBOBAHUE A3BIKOBOM 151
YUTATEIbCKOM  KYyJIbTYpbl  Kak  CpeICTBa
B3aUMOJICHCTBUSL MEXKIY JIOJbMU U TO3HAHUA
MUpA;

- OCO3HAHUE ICHHOCTU HAYYHOU JIeATeITbHOCTH,
TOTOBHOCTh  OCYIIECTBJISATh MPOEKTHYIO H
UCCIIE0BATEIBCKYIO NEATEIIbHOCTD
WHJVBUAYaJIbHO U B TPYIIIE;

OBjageHue YHHMBEpPCAJIbHBIMH Y4YeOHBLIMHU
NMO3HABATEJILHBIMU JAeHCTBUSIMH:

B) padora ¢ undopmanueii:

- BJIQJIETh HaBBIKAMU MOJYyYCHUS UH(POpMAIUU
13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO

OCYIIECTBIISTh TTOUCK, aHaJM3,
CUCTEMATHU3AIINIO u UHTEPIPETAINIO
uHboOpMaIIK  Pa3IMYHBIX BUIOB U  (Hopm
IIPE/ICTaBIICHNUS,

- co3/aBaTh TEKCTHI B Pa3IUYHBIX (popmaTax C
y4eTOM Ha3zHaueHus WHGOpPMAIMU U 1eJIeBOI
ayJIMTOPUH, BHIOMpAs ONTUMAIBHYIO (Qopmy
MIPE/ICTAaBIICHUS U BU3yaJIU3alliy;

- OIICHWBATh JIOCTOBEPHOCTbH, JIETUTUMHOCTH
nH(pOpMaIIUK, €€ COOTBETCTBHE TPABOBBIM M
MOPAJIbHO-3THUYECKHUM HOPMaM;

WJICAJIBHBIN T'a3; MOJIEJIM CTPOCHUS Ta30B,
KUJIKOCTEW W TBEPABIX TEJN, TOUYEUYHBIN
BJIEKTPUYECKUN 3apsll, siAepHas MOIEIb
aTOMa, HYKJIOHHAas MOJIEJIb AaTOMHOI'O
sJipa IpHU pelieHur GU3NIeCKuX 3ajay;

- chopMHUPOBATh COOCTBEHHYIO IMO3UIIHIO
I10 OTHOIIICHHUIO K buznyeckon
uHpopManMK, MOJydaeMOM H3 pPa3HbBIX
UCTOYHMKOB,  YMETh  HCIOJIb30BaTh
1(ppoBbIC TEXHOJOTHH I TIOMCKA,
CTPYKTYPUPOBAHUSI, WHTEPHpPETALUU U
OPENCTaBICHUS Y4YeOHOW W HAy4HO-
nonyJsipHOM  WMH(OpMaIuu;  pa3BUTh
yMEHUSI KPUTHUYECKOTO aHam3a
noJiyqaemMoi nH(popMauu




- WCIIOJIb30BaTh Cpe/ICTBa MH(GOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTM BpEULIEHUU

KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3alMOHHBIX 33/Ja4 C COOJIOJICHUEM
TpeOOBaHMIA SPrOHOMHMKH, TEXHUKHU

0€30MMacCHOCTH, THTUEHBI, PECYpCcOCOepeKeHHUS,
NpaBOBBIX W JTHYECKUX  HOPM, HOPM
uH(pOpMaIIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
uHpopmaIuu, HGOPMAIITMOHHON 0€3011aCHOCTH
JUYHOCTH.

OK 03. [IlmammpoBare u
peann30BBIBaTh  COOCTBEHHOE
npo¢eCCUOHAIBHOE u
JUYHOCTHOE pa3BUTHE,
PEANPUHUMATEITECKYIO
NEeSATEeTLHOCTD B
npodeccuoHanbHON cdepe,
UCIIOJIb30BaTh  3HAHUA  TI0
(bUHAHCOBOW TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaITUSX

B o0J1acTH
BOCIIMTAHHUA:
-- c(hOopMHUPOBAHHOCTH HPaBCTBEHHOI'O
CO3HAHMUS, dSTUYECKOTO ITOBE/ICHMS,

- CIIOCOOHOCTH OIICHUBAaTh CHUTYaIUI0 U
MIPUHUMATh OCO3HAHHEIC pelIeHus,
OPUEHTHUPYSACh Ha MOpPaJTbHO-HPABCTBEHHBIC
HOPMBI M [ICHHOCTH;

- OCO3HAHHWE JMYHOI'O BKJIaJa B MOCTPOCHHUE
YCTOMYMBOTO OyAYIIETO;

-  OTBETCTBEHHOE OTHOIICHHE K CBOHM
poauTensM MU (WIM) APYTHUM YJI€HAM CEMbH,
CO3JJaHUI0 CEMBH HA OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEM CEMEMHOW KU3HU B
COOTBETCTBHUM C TPAJULMSIMU  HaApOJOB
Poccun;

AYXOBHO-HPAaBCTBCHHOI'O

- BJIAJETh OCHOBHBIMH  METOJAMH
HAy4YHOT'O TMO3HAHUS, UCIOJIb3YEMBIMHU B
dbu3uKe:  TPOBOAUTH  MPsIMBIE U
KOCBEHHbIE  HU3MEPEHUS  (PU3UUECKUX
BEJIMUMH,  BbIOMpass  ONTUMAaJbHBII
Croco0  W3MEPEeHHsT U UCIOJIb3YS
U3BECTHBIC METO/IbI OLICHKH
MIOIPETHOCTEN M3MEPEHHM, MPOBOJUTH
VCCIIE0OBAHUE 3aBUCUMOCTEHN
(bu3HUEeCKUX BETUYHH C UCTIOIh30BAHUEM
PSIMBIX U3MEPEHUN, OOBSCHSTH
MOJIYYEHHBIE PE3YJIbTaThl, HCIOJIb3Ys
bu3nYeCcKre TEOPHUH, 3aKOHBI U TTOHSTHSI,
U JIeJlaTh BBIBOJBI; COOJIIONATh MpaBuia
0e30macHOro TpyAa MpU MPOBEACHUU
UCCJIEIOBAHUM B paMKax y4deOHOro
AKCIIEPUMEHTA U y4eOHO-




Osaanenue YHUBeEpPCAJbHBIMU
peryJiiTUBHbIMM JelCTBUSIMU:
a) CaMOOPraHM3aNMs:

- CaMOCTOSITEJIbHO OCYIIIECTBIISTh
MO3HABATENIbHYIO JESTEIbHOCTh, BBISBISATD
npoOiemMbl, CTaBUTh W  (QOPMYJIHPOBATH

COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOM
NEATEIbHOCTH W JKU3HEHHBIX CHUTyalusx; -
CaMOCTOATEJIBHO COCTABJIATh IIJIAH PEUICHUS
po0JIEMbI C YYETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U
IIPEANIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
CIIOCOOCTBOBATH (OpMHPOBAHUIO U
MPOSIBICHUIO IIUPOKOW 3PYIULUU B Pa3HBIX
001aCTSIX 3HAHUM, TOCTOSHHO MOBBIIIATH CBOU
00pa3oBaTeNIbHbIN U KYJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh NpUEMbl  pedieKkcuu I
OLIEHKH CUTYyalllH, BbIOOpa BEPHOTO PELICHMS;
- YMETh OLICHMBAaTh PUCKH U CBOEBPEMEHHO
INPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

B) IMOLMOHAIBHBIN HHTEJJICKT,
npeanojaramui  ¢GopMUPOBAHHOCTD:
BHYTPEHHEl  MOTHBAIMM,  BKJIOYAIOLIEH
CTPEMJIEHUE K JAOCTHKEHHUIO LEIU U yCIEXY,
ONTHUMH3M, WHULIMATUBHOCTb, yMEHUE

UCCIIEIOBATENIbCKOM  JIESITEIBHOCTH €
UCIIOJIb30BAaHUEM U (POBBIX
U3MEPUTEIbHBIX YCTPOICTB u
1a00paTOpPHOro 000pyI0BaHUS;
c(OPMHUPOBAHHOCTD IPEJICTABICHUN O
METOAax HOJY4YEeHHUS HaYYHBIX

ACTPOHOMHUYCCKHUX 3HAHUU.




JIECTBOBATD, HCXOJIs nu3 CBOMX
BO3MOKHOCTEH;

-  OMIATHH, BKIIOYAIONIEH CIIOCOOHOCTH
ITIOHUMATh SMOIIMOHAJIBHOE COCTOSTHHE

JPYTUX, YUUTHIBATh €r0 MPHU OCYIIECTBICHUU
KOMMYHUKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO
U COTEPEKUBAHMUIO;

- COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX
CIIOCOOHOCTh  BBICTpAaWBaTh OTHOIICHUS C
JIPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBISATH
WHTEpEC U pazpeniaTbh KOHOIUKTHI.

OK 04. OddexTuBHO
B3aMMOJIEUCTBOBATh U pabOTaTh
B KOJUIEKTUBE U KOMaH/Ie

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITENIbBHOCTH U CAaMOOTIPE/ICTICHHUIO;
- OBJIAJICHUE HaBEIKAMH y4eOHO-

HCCJIEI0BATEIICKOM, TPOEKTHOM U COLIMATbHOM
NEATEIIBHOCTH.

OBaanenue YHUBEPCAJIbHbIMHU
KOMMYHUKATUBHBIMU ACICTBUSIMM:

0) coBMeCTHas JAesITeJIbHOCTD:

- NOHMMAaTh WM UCIIOJb30BATh IPEUMYIIECTBA
KOMaHTHOW ¥ UHJIMBUTyaJIbHOU PabOTHI;

- IPUHUAMATh LIEJIM COBMECTHOU JI€STEIIBHOCTH,
OPTraHU30BbIBATH U KOOPJAWUHUPOBATH JIEUCTBUS
[0 €€ JOCTHKEHWIO: COCTaBJISITH  IUIAH
NEUCTBUM, paCIpelesaTb pojad C Y4ETOM
MHEHUH YYaCTHUKOB OOCYXZaThb pPE3yJbTaThbl
COBMECTHOM paboThI;

- OBJIAJICTh YMEHUSMH paboTaTh B
TpynIie C BBITOTHCHUEM Pa3IMYHBIX
CONMAIBHBIX ~ pOJIeH, TUIAHUPOBATh
paboty TPYIIIIBI, paImoHaIBHO
pacmpenensirTb JESATENHHOCTD B
HECTaHJaPTHBIX CUTYyAIUSIX, aJ€KBATHO
OIICHMBATh  BKJAQJ  KaXJAOro W3
YYaCTHUKOB TPYyNNbl B  PEIICHUE
paccMaTpuBaeMoi poOIeMbl




- KOOPAWHHUPOBATh W BBINOJHATH PabOTy B
YCIOBUSIX  PEaJbHOTrO,  BUPTYabHOTO U
KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;
- OCYIIECTBJISATh MO3UTUBHOE CTPATETUUYECKOE
MOBEJCHUE B  PA3IMYHBIX  CHUTYalMsX,
MPOSIBJISITH TBOPYECTBO M BOOOpAKEHUE, OBITH
WHUIIMATUBHBIM
OBJaieHne yHHBEPCATbHBIMH
peryJsiTUBHbIMHU JeCTBUSAMM:
r) NPUHATHE ce0sl M IPYTUX JIIOAeH:
- IPUHUMATh MOTHBBI U apryMEHThI JPYTHUX
JTroaen npu aHau3e pE3yIbTATOB
JEATEIIbHOCTH;
- MpU3HaBaTh CBOE IMPABO U MPABO JPYTHUX
JIFOJIeH Ha OIMOKWU;
- pa3BuUBaTh CHOCOOHOCTH MOHUMATh MHP C
MO3UIINU APYTOr0 YEJIOBEKA.

OK 05. OcymiecTBisiTb yCTHYIO
1 TTMCbMEHHYI0 KOMMYHHKAITHIO

HAa TOCYJAapCTBEHHOM  SI3BIKE
Poccuitickonn ~ @enepauumn ¢
y4eToM 0COOEHHOCTEM

COLHAIBHOTO M KYJBTYPHOI'O
KOHTEKCTA

B o0y1acTH 3CcTeTHYECKOr0 BOCIIUTAHUS :

- 3CTETUYECKOE OTHOUICHUE K MHDPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIOPTa, TpyJda M OOIIECTBEHHBIX
OTHOIIICHU;

- CITOCOOHOCTH BOCIIPUHUMATD PA3IUIHBIC BHUIBI
WCKYCCTBA, TPAJULIMM U TBOPYECTBO CBOETO U
IPYyTUX HApOAOB, OILIYIIaTh 3MOLMOHAILHOE
BO3/ICCTBUE UCKYCCTBA,;

- YOSXKJIEHHOCTh B 3HAUMMOCTH JJIsl INYHOCTU U
o0IecTBa  OTEYECTBEHHOTO M MHPOBOIO

- copMUPOBATh YMEHHUSI PACTIO3HABATH
busnueckue sBieHUs (MPOIECCHI) U
OOBSICHATh UX Ha OCHOBE H3YYEHHBIX
3aKOHOB: paBHOMEpHOE U
PaBHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE MajJeHHE Ted,
JBUKCHHUE TI0 OKPY>KHOCTH, WHEPIIHS,
B3aMMOJICHCTBHE TeN, KoJeOaTembHOe
NBUKCHHE,  PE30HAHC,  BOJHOBOE
nBkeHue; audadysus, OpOoyHOBCKOE
JBMKCHHUE, CTPOCHUE O>KUIKOCTEH W




HCKYCCTBA, STHUICCKUX KYJIbTYPHBIX TPaTHIIHMA
¥ HapOJHOTO TBOPYECTBA,

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B pPa3HBIX
BHJaX MCKYCCTBAa, CTPEMJICHHE IIPOSBIISATH
Ka4eCcTBa TBOPUCCKOM JTMYHOCTH.

Oguanenue YHHBEPCAJIbHBIMHI
KOMMYHHKATHBHBIMH J1€fiCTBHSIMU:

a) o01eHue:

- OCYIICCTBIISAITh KOMMYHHUKAIIMM BO BCEX
cdepax KU3HH;

- pacmo3HaBaTh HeBepOaabHBIC CpEICTBA
OOIICHHS, TOHUMATh 3HAYCHHUE COIMAILHBIX

3HAKOB, pacrno3HaBaTh MPEANOCHUIKI
KOH(DJIMKTHBIX ~ CUTyallMd W  CMST4ath
KOH(JIUKTBI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHST C  WCIOJIb30BAaHUEM  SI3IKOBBIX
CPEICTB.

TBEPIBIX TEJ, U3MEHEHUE O0BbEMa Tel
Opyd  HarpeBaHUU  (OXJIAXKICHHH),
TEIUIOBOE PAaBHOBECHE, MCIIAPEHUE,
KOHJICH AL, IIABJICHUE,
KpUCTAJIIN3ausl, KUIIEHUE, BIAKHOCTb
BO3/yXa, CBSI3b CPEAHEN KMHETUYECKOM
SHEPTUU TEIJIOBOTO

JIBUKEHUSI MOJIEKYJI ¢ aOCOJIIOTHOM
TEMIEPATypoil, MOBBILLICHUE
JIaBJICHU T'a3a [IPU €T0 HarpEBaHUU B
3aKpBITOM COCYZIE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHHUS Tas3a B
U30IpoLECCax; AUIEKTpU3aLMs  Tell,

B3aMOJIEICTBUE 3apsA0B,
HarpeBaHUWE€ IMPOBOJHUKA C TOKOM,
B3aNMOJIEICTBHE MarHuToOB,
3JIEKTPOMArHuTHas WUHTYKIIMS,

JICUCTBUE MArHUTHOTO TIONSA Ha
MIPOBOJTHUK C TOKOM M JABUKYIIANUCS
3aps, AJIIEKTPOMArHUTHBIC
KOJICOaHHM S u BOJIHEI,
NPSIMOJIMHEWHOE  PaCTPOCTPAHECHHE
CBETa, OTpaXXEHHUE, MPETOMIICHHE,
uHtepdepeHnus,  audpakuus U
MoJIApU3aIMs  CBETa,  JAUCIICPCHSI
cBera; (oTodNEKTpUUYecKuid 3P PeKT,
CBETOBOEC JIaBJICHHUEC, BO3HUKHOBCHHE
JIMHENYATOTO CIEKTpa aroma




BOAOpOJa, CCTCCTBCHHAA u
HNCKYCCTBCHHAs PaIHOAKTHBHOCTD.

OK 07. CopneiicTBOBaTH
COXPAHEHUIO OKpY>KaroIien
Cpelbl, pecypcocOEpeKEeHHUIO,
IPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIINMaTa, TPUHIIAITHI
OEepexIMBOrO  MPOU3BOCTBA,
3¢ PexkTUBHO  JIECTBOBAaTH B

‘-IpC3BBI‘I£lI>iHBIX CUTyaluiax

B o0J1acTH 3K0JI0rH4eCKOr0 BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTH JKOJIOTUYECKOMN
KYJIbTYpBI, IOHUMaHUE BIIMSHUS COLIMAJIBHO-
SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE
MPUPOJHON U COLMAIBHOM CPE/Ibl, OCO3HAHUE
r100abHOTO  XapakTepa  HAKOJOTUYECKUX
npoOJieM;

- IUIAHUPOBAHUE U OCYLIECTBIECHUE ICUCTBUI
B OKPY’KalOIIEH Cpelie HA OCHOBE 3HAHUS
L[eJIEW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;
AKTUBHOE HEIPUATHE AECUCTBUN, IIPUHOCALLINUX
BpEJl OKPYIKAIOLIEN CpeLE;

- YMEHHE TTPOTHO3UPOBATH HEOJIArOMPUATHBIE

AKOJIOTUYECKUE MOCJICACTBUS
MpeANPUHUMAEMBIX JNEUCTBUM,
MpeI0TBpaIlaTh UX;

- pacClIUpEHWE  ONbITa  JACSATEIbHOCTHU
HKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIAJICHUE HaBBIKAMHU y4eOHO-
HUCCIEeI0BATEIbCKOM, MPOEKTHOMN u

COIIMAJILHOM JNEeSITCIIbHOCTH.

- copmupoBaTh yMEHUS TPUMEHSTH
NOJIyYEHHBIE 3HAHUS ISl OOBSICHEHUS
YCIOBUM  MPOTEKaHUA  (UBNYECKUX
ABJICHUA B MPUPOJE U IS NPUHATHUSA
IIPAKTUYECKUX pemeHnn B
MOBCETHEBHOMN AKU3ZHU LISt
oOecrieyeHuss  0€30MaCHOCTH TP
oOpalieHnu ¢ ObITOBBIMH PUOOpaMU U
TEXHUYECKUMU YCTPOMCTBAMH,
COXPAHEHHUS 3/10pOBbS M COOJIOECHUS
HOPM 3KOJIOTUYECKOI'O ITOBEJCHUS B
OKPY’KAIOIIEH Cpeie; MOHUMAaHUE
HEO0OXOTMMOCTHU PUMEHEHUS
JTOCTIKEHUM (PU3UKH U TEXHOJIOTHM
TUTSt PalMOHAIIBHOTO
IPUPOAOIIOIB30BAHHUS.




IIK X.5. BuInonaTh
o0paboTky pgerajneid  Ha
(PppezepHbIX CTaHKaX c
NMPOrpaMMHBIM

ynpaBJieHUEM c

c00/1101eHueM TPeOOBaAHUI K
Ka4eCTBY B COOTBETCTBHH C
3aJaHUEM M TeXHHYEeCKOH
AOKYMEHTAIUEH.

- MPOBEACHHE JUArHOCTHKM M KOHTPOJIA
TEXHUYECKOTO COCTOSIHUS OBITOBOM TEXHUKU;

- NpPOBEIECHHWE HANAAKU UM  UCHBITAHUSA
ANEKTPOOBITOBBIX NPUOOPOB;

- HCNOJb30BaHUE METOJOB M 00OpYAOBaHUs
JUarHOCTUKM W KOHTPOJI  TEXHUYECKOTO
COCTOSIHUSI OBITOBOM TEXHUKHU.

- chopMHpOBaTH YMEHHS pEIIaTh
pacyeTHBIC 3a7a4d C SIBHO 3aJJaHHOMN
W HESIBHO 3aJlaHHON (hU3UYECKOU
MOJICJIbIO: Ha OCHOBAaHWU aHajIHM3a
yCJIOBUSI  BBIOMpATh  (PUBHYECKUE
MOJICJIH, OTBEYAIOIINE TPEOOBAHHSIM
3aMa4i,  TPUMEHITh  (HOpPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH u
MOCTYJIaThl (PU3NYECKUX TEOPUU TIPH
UCIIOJIb30BAHUM  MaTeMaTHYECKUX
METOJIOB peIlEeHUs 3a7a4, MPOBOJIUTD
pacdeTsl Ha OCHOBAaHUHM MMEIONTUXCS
JAHHBIX, AaHAJTM3UPOBATH PE3YIbTATHI
¥ KOPPEKTUPOBATH METOBI PEIICHUS
C YYETOM ITOTYYEHHBIX PE3yJIbTATOB;
pemaTrh  KadyeCTBEHHBIE  3aJ/1auH,
TpeOyromye MPUMEHECHNS 3HAHUN W3
Pa3HBIX pa3leioB MIKOJIBHOTO Kypca
bu3KKY, a TaKKEe UHTETPALUK 3HAHUN
u3 JIPYTHUX IPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA;
BBICTPAMBaTh JIOTUYECKYIO IIECMIOYKY
pacCyX IeHuld ¢  ONOpoOM  Ha
U3YYCHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH U (U3NUYECKHe
SIBIICHUS.







2. CTpyKTYypa UM cofepxaHue 001eo0pa3oBaTe/IbHOM IUCIUIIIMHBI

2.1 O0beM TUCHUILIMHBI M BUABI y4eOHOH padoThI

Buj yueOHoI paboThI O0bem B yacax

O0bem o0pa3oBaTeJbHOM MPOrpaMMbl 180

AUCHUILINHBI

1. OcHOBHOe coiepKaHUe 90
BT. 4.
TEOPETUUYECKOE 00yUCHHE 72
J1a00paTOPHBIC 3aHATHS 6
KOHTPOJIbHBIE pabOThI 12
2. IIpogeccuoHaATBHO-OPHMEHTHPOBAHHOE 84
coiepKaHue
BT. 4.
TEOPETUUYCCKOE 00yUCHHE 68
71ab0paTOpHBIC 3aHATHUS 16
IIpomexyTouHasi arrectanus (IK3aMeH) 6




2.2. TemaTu4eCKMii IJIAH M COEPKAHME TUCHUILINHBbI «DU3HKA)

HaumenoBanue Coaeprxanue yueOHOro MaTepuaJa, JaboparopHble M NPAKTHYECKHE O0bem | @opMupyemble 001IHE U
pa3aesioB U TeEM padoThl, MHAMBUAYAJbHBIN MPOEKT (eciu npedycmMompenst) 4acoB npogeccuoHaJIbHbIE
KOMIIeTeHIIHH
1 2 3 4
BBenenmue. Conep:kanue y4eOHOT0 MaTepuaJia: 2 OK 03
du3nka 1 MeTobl OK 05
HAYYHOI'0 NIO3HAHUS Ouzuka — (yHAaMeHTadbHas HayKa o npupoze. EctecTBeHHO-HAy4YHBI METO.T
IIO3HAHUS, €0 BO3MOYKHOCTHU U I'PaHUILbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUS
B Ipoliecce MO3HaHUSA NpUPOAbl. MojenupoBaHue (U3HUECKUX SIBICHUN U
npoueccoB. Poib 3kcnepuMeHTa W TEOpUU B MPOLECCE MMO3HAHMS IPUPOJBL.
®usnueckass BennuuHa. PuU3MYECKHME 3aKOHBI. ['paHUIBI PUMEHUMOCTH
¢u3nveckux 3akoHOB 1 Teopuit. [Ipunimn coorBercTBus. [loHsTHE O PHU3HUEcKON
kapTuHe wmwupa. [lorpemHocTH H3MepeHui (U3MUECKUX BEIUYUH. 3HAUeHue
pusuru npu oceoenuu npogpeccuii CII0O u cneyuanvnocmeii CII0*
Pasnen 1. Mexannka 12(4/-)*
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia: 2 OK 01
OCHOBBI KHHEMAaTHKH OK 02
Mexannueckoe ABM)KEHHE M €ro BHIbl. MarepuainbHas Touka. Ckansaphule u OK 04
eéekmopuvle ¢puzuueckue eeauuunpl. OTHOCUTEIHLHOCTh MEXAHHMYECKOIO OK 05
nBwkeHus. Cucrema orcyera. [Ipunuun otHocurensHocT ['anuiest. CriocoObl OK 07
onucanus nBwxkeHus. Tpaekropus. Ilyre. Ilepememenune. PaBHOMepHOE IIK X.5
IpSIMOJIMHENHOE IBHKeHHE. CKOpOCTh. YpaBHEHHE IBMKEHMsS. MIHOBEHHas U
cpenHsst CKOpocTH. YckopeHue. I[IpsmoiiMHEeNHOE IBMKEHUE C IMOCTOSHHBIM
yCKOpeHueM. J[IBMKeHHEe ¢ IMOCTOSIHHBIM YCKOPEHHEM CBOOOJHOIO IaJIeHHs.
PaBHOMepHOE [BH)KEHHME TOYKM [0 OKPYXHOCTH, YIJIOBasi CKOPOCTb.
LlenTpocTpemuTensHoe yckopenue. Knnemaruka abcosltoTHO TBEPJIOTO Telia
Tema 1.2 OchoBbl | Coaep:kaHue yueOHOIro MaTepHaJia: 4
AHMHAMUKHA

OcHosHas 3agada quHamuku. Cua. Macca. 3akoHEI MexaHuku Herotona. Criibl
B npupoze. Cuiia TSHKECTH UM CHJIa BCEMUPHOTO TATOTEHUsl. 3aKOH BCEMUPHOTO




Tarorenus. [lepBas kocMuyeckasi CKOpOCTh. J[BHKeHHE IMJIaHET M MajblX Tell
Conneunoii cucremsl. Bec.
Hesecomocts. Cuibl ynpyroctu. Cusibl mpenus

Tema 1.3
3aKoHBbI COXpAHEHUS B
MeXaHMKe

Conep:xxanue yueOHOTro MaTepuaJia:

Umnynec tena. MMmynbe cuiibl. 3aKOH COXpaHEHHs HUMIyjbca. PeakTnBHOE
neuxeHue. Mexanuueckaa paooma u mowypocms. Kunemuueckaa snepzuas.
Ilomenyuanvnasn snepeun. 3aKOH COXpaAHeHUA MeXaHUYecKoll IHepzuu. Padbora
CHWJIBI TSDKECTM M Cuibl ynpyroctu. Koncepsatusuble cuibl. Ilpumenenue
3aKOH06 coxpaHenus. VIcronb3oBaHHE 3aKOHOB MEXAHUKU JUIl OOBSCHEHUS
JIBYDKEHUS] HEOECHBIX TeJ U JUIs Pa3BUTUSL KOCMUYECKUX UCCIIE0BAaHU, IPaHUIIbI
IPUMEHUMOCTH  KJIACCMYECKOM MeXaHukW. IIpakmuueckoe npumenenue
Qusuueckux 3HaHUII 6 NOECEOHEGHOU HCUZHU O/ UCNOALIOGAHUA NPOCHIBIX
MEXAHU3IMOE, UHCHPYMEHN 06, MPAHCHOPMHBIX CPEOCHE.

Pewenue 3a0au c npogheccuonanvnoli HanpPasiIeHHOCMbio no pasoeny «Mexanuka»

2

Paznea 2. MoJsiekyJsipaasi pM3nKa 1 TEPMOJUHAMHUKA

34 (12/12)

Tema 2.1

OCHOBBI MOJICKYJISIPHO
- KHHETHYECKOM
TeopuH

Coaep:xanue yueOHOro MaTepuaJia:

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOU TeopuH. Pazmepsl 1 macca
MOJIEKYT W  aroMoB. bpoyHoBckoe nBmwkeHue. Cuiabl U DHEPrus
MEXMOJIEKYIIPHOTO B3auMoJehCcTBUs. CTpoeHHe Tra3000pa3HbIX, KUAKUX U
TBepabiX Ten. WneanpHbiii ra3. [laBnenue raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOW TEeOpuu raszoB. Temmeparypa U €€ H3MEpEHHE.
AOCOTIOTHBIM HyNIb TeMIeparypbl. TepMoauHaAMUYecKas IIKaja TeMIIepaTyphl.
Temneparypa 3Be31. CKOpOCTH IBHKEHHS MOJIEKYI U UX U3MEpEHUe. Ypaeuenue
cocmoanua udeanvnozo 2asa. Mzonpoyeccovr u ux zpaguxu. I'azoevie 3axonboi.
Monapnaa 2a306asa nOCmosaHHas.

6

Pewenue 3a0au c npoghpeccuonanvhoii HanpagIeHHOCMbIO

JlabopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel. VI3ydenune 0THOTO U3 H30MPOIIECCOB.

Tema 2.2

Conep:xaHue yueOHOTro MaTepuasa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK X.5




OcHOBBI
TEePMOAUHAMMKH

BHyTpenusis sueprusi cuctembl. BHyTpeHHsIs SHeprus uieaabHoro rasa. Paboma
u menaoma Kak ¢popmel nepedayu 3Inepeuu. Tennoemxocmsw. Yoenvnas
mennoemkocms. KonuuecTBO TEIJIOTH. Ypaenenue mennosozo oananca.
IlepBoe Hauano TepmoauHamMHuKU. AnuabaTHbli mporecc. Bropoe Hauano
TepMoauHamMuku. Ilpunyun Oeiicmeus mennoeoi mauwunvl. Tennogwvie
osucamenu. KII/l mennoseozo osuzamenn. Xonoounvnovie mauwiunvl. Oxpana
PUPOJIBI.

Pewienue 3a0au c npogheccuonanvnoii HanPasIEHHOCMbIO

Tema 2.3

ArperatHbie
COCTOSIHHMSI BelIeCTBA H
(¢aszoBbie

nepexoabl

Conep:kanue y4eOHOT0 MaTepuaJia:

Hcnapenne n konaeHcanus. HacpleHHbli ap u ero cBoiicrsa. Aoconromuasn u
OMHOCUMENbHAA 61AHCHOCHb 6030yXa. I1prOOpkI 1715 oNpeieeHs BIaXKHOCTH
Bo3qyxa. Touka pocbkl. Kumenume. 3aBUCHMOCTb TeMIlEpaTypbl KUIIEHUS OT
naBieHus. Kpurtumueckoe cocrosiHue BemiectBa. Ilepecpemuiii nap u ez2o
ucnonv3oeanue ¢ mexnuke. XapakKTepUCTHKA XKHUIKOTO COCTOSIHHS BEIIECTBA.
[ToBEpXHOCTHBIN CIOW KHUAKOCTU. DHEPrusi MOBEPXHOCTHOIO Ci0sA. biavkHuit
nopsnok. Ilogepxnocmnoe namsasxcenue. Cmauusanue. Henenun na cpanuye
acuokocmu ¢ meepovim menom. KanwursapHele SBICHHs. XapaKTEPUCTUKA
TBEPJIOr0 COCTOAHUSA BelecTBa. Kpucrammnueckue u amopdHble Tena. Ynpyrue
cBoiicTBa TBepabIX Ten. 3akoH ['yka. MexaHudeckue CBOICTBA TBEPABIX TEIl.
[Tnactuueckas (octarouHasi) nepopmauus. Tennosoe pacuiupenue meepovix
men u ncuokocmeii. Korgpgpuyuenm nuneitnozo pacuwupenusn. Korgpgpuuyuenm
00véMHn020 pacwmupenun. Yuem pacwupenus 6 mexuuke. Ilnaenenue.
Yoenvnaa mennoma nnaenenua. Kpucmannuzayua. Ilpakmuueckoe
npumenenue 6 NOGCEOHEEHOI HCUHU PU3UUECKUX 3HAHUIL O C60IICHEAX 2A306,
HcuoKocmeil u meepovix me.l.

Pewenue 3a0au c npogheccuonanvnoli HanPaeIEHHOCMbIO

JlabopaTopHble 3aHATHSA:
Jlabopamopnan padoma Ne2 Onpedenenue 61axcHocCmu 6030yxa

KonTposbHnas padora Nel «MonexynspHas pu3nka U TEpMOJAUHAMUKA




Pasznea 3. JiekTpoauHaMuKa

70
(34/14)

Tema 3.1
DJleKTpUYecKoe 1moJie

Conep:kanue y4eOHOT0 MaTepuaJia:

Inekmpuueckue 3apadpl. DIEMEHTAPHBIA AJICKTPUUECKUN 3apsii. 3aKoH
coxpanenusn 3apaoa. 3akon  Kynona.  DnexTpuyeckas — MOCTOSTHHAS.
Onektpuueckoe rmonie. HampsbkeHHOCTh  anekTpudeckoro mois. Ilpunnun
cynepno3uuu noieul. Ilpoeoonuku 6 snekmpuueckom none. /uanekmpuxu 6
anekmpuueckom  none. lIlonapuzayusa  Oursnekmpukos. Pabora cun
anekTpoctarnyeckoro mnois. Ilorenuuan. Paszwocms nomenuyuanos. Ceéasw
MexHCOY HANPANHCEHHOCMbI0 U DPA3ZHOCHIbIO NOMEHUUAN08 IJ1eKMPUUECKO20
noaa. nekmpoemkocms. Eounuuvt 3Inexmpoemkocmu. Konoencamopul.
Coeounenue Konoencamopoé 6 oOamapero. IHepeua  3APANCEHHO20
KOHOeHncamopa. JHeprusi JIeKTpuuecKoro noiis. Ilpumenenue Kkonoencamopoa.

10

Pewenue 3a0au ¢ npogheccuonanbHoli HanPaAGIEHHOCHbIO

JlabopaTopHbie 3aHATHSA:
Jlabopamopuaa paboma Ne3. Onpedenenue 3I1EKMPUUECKOU eMKOCHU
KOHOeHcamopoe

Tema 3.2 3akoHbI
NOCTOSIHHOI'0 TOKA

Coneprkanue yaeOHOro MaTepuarna:

VYcnoBusi, HEOOXOIMMBIE IS BOSHUKHOBEHHS U TOJJEPKAHUS IEKTPHUIECKOTO
Toka. Cuna TOka W IUIOTHOCTh TOKA. 3akon Oma 0aa yyacmka uyenu.
3asucumocms INEKMPUUECKO20 CONPOMUGIEHUA OM MAMeEpPuand, OauUHbl U
naoua0u NONEPEeYHO20 ceueHus NPOoGOOHUKA. 3A6UCUMOCTb IJIEKMPUUECKO20
conpomuenenus  npoeooOHuxKoe om  memnepamypul. Temnepamyphoti
ko3gppuyuenm conpomuenenun. Ceepxnposooumocms. Paboma u mouwgnocmso
nocmoannozo moka. Tennoeoe oeiicmeue moka. 3axkon /Incoyna—Jlenya.
dnekmpoosudicyniasa cuia UCmoYHUKa moka. 3akon Oma 014 noanou yenu.
dnexmpuueckue uenu. Ilapannenvnoe u nocnedoeamenvHoe coeouHenue
npoeoonukos. 3axouwvt Kupxzogpa ona yzna. Coedunenue ucmoyHukKos
IeKmpPU1ecKoil Inepzuu 6 bamaper.

10

Pewienue 3a0au c npogheccuonanvnoii HanpPagIEHHOCMbIO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK X.5




JlaGopaTopHble 3aHATHSA:

Jlabopamopuasa paooma Ne4 Hzmepenue I/]C u enympennezo conpomueieHus
UCMOYHUKA MOKA.

Jlabopamopuaa paboma Ne5 H3yuenue 3aKOH08 NOCAEO06AMENbHO20 U
napanienbHozo coeOuHeHull nPo8OOHUKOB.

Jlabopamopuasa paboma Ne6 Hccnedosanue 3a6ucumocmu MOUHOCHU J1AMAbL
HAKAIUGAHUA OM HANPANCEHUSA HA €€ 3AINCUMAX.

Jlabopamopuasa paooma Ne7 Onpeodenenue KII/] snexmponaumku

KontpoabHnas padora Ne2 «DnekTpuueckoe rnosjie. 3aKOHbI IOCTOSHHOTO TOKa»

Tema 33
DJIeKTPUYECKUH TOK B
Pa3JIMYHBIX cpeaax

Coaep:xxanue yueOHOro MaTepuaJia:

OJIEKTpUYECKUI TOK B MeETaulax, B OJJIEKTPOJIUTax, TIa3aX, B BaKyyMe.
dnexmponu3. 3akon Inekmponusza  Dapadea. IneKMPOXUMUUECKUTL
Ixeusanenm. Buowl zazoevix paspsaoos. TepmodnexktponHas smuccus. [1na3zma.
dnexkmpuueckuit. mox 6 nojaynpogooHukax. CoOOCTBEHHas M IpHUMECHas
MIPOBOJIUMOCTH. P-n nepexo/. Ilpumenenue nOYNRPOEOOHUKOE.
Ilonynposoonukoevie npudopol.

Pewenue 3a0au c npogpeccuonanvnoii HanpagIEHHOCMbIO

JlabopaTopHble 3aHATHS:
Jlabopamopuaa  paboma  Ne8  Onpedenenue  INEKMPOXUMUUECKO20
IK6UBAIEHMA MeOU

Tema 3.4 Maruuthoe
1moJjie

Conep:xaHue y4eOHOro MaTepuaJia:

Bektop WHAYKIIMM MarHUTHOTO moJsA. HampsskeHHOCTh MarHUTHOTO TOJIS.
JlelicTBU€ MArHUTHOTO TIOJS HA MPSIMOJIMHEHMHBIA IPOBOJHUK C TOKOM.
B3aumopeiicteue TokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MaruuTtHsbli oTok. PaboTa o nepemMenieHno mpoBOIHUKA C TOKOM B MATHUTHOM
nosne. JledcTBMEe MArHUTHOTO MOJisi Ha JBWOKymwmiics 3apsna. Cuna Jlopenua.




Ilpumenenue cunwvt Jlopenya. OnpeneneHue yaenabHOro 3apsga. Macnummnoie
ceoiicmea eeuwecmea. Mazcnummnasa nponuyaemocms. CollHeUHAs] aKTUBHOCTD U
e€ BausHUe Ha 3eMurro. MarHuTHBIC OypH

Pewenue 3a0au c npogheccuonanvHoil HanPasIeHHOCHbIO 2
Tema 3.5 | Conep:xxanue y4yeOHOIr0 MaTepuaJa: 6
DJIeKTPOMarHUTHasi
UHIYKIIHS Henenue Inexmpomaznumnou  undykyuu. llpaBuno Jlenma. 3akoH
AJIIEKTPOMATrHUTHON UHAYKIUH. Buxpesoe snexkmpuueckoe none. 3J1C nuaykiuu
B JBWKYUIUXCA TPOBOAHUKAX. Aenenue camoundyxkyuu. Huoykmuenocmes.
DHepeus MacHUMHO20 NOIA MOKA.
B3anMocBs3b 2JIEKTPUYECKUX U MATHUTHBIX MOJIeH. DIEKTPOMAarHUTHOE MOJIE.
Pewenue 3a0au c npogheccuonanvHoli HanPaAIEHHOCMbIO 2
JlabopaTopHble 3aHATHS: 2
Jlabopamopuaa paooma N9 H3zyuenue aeieHusa INEKMPOMACHUMHOU
UHOYKYUU
Kontpoabnas padora Ne3 «MarautHoe nojie. D1€eKTPOMarHUuTHAsI HHIYKLIHS 2
Paznen 4. KosiebaHusi 4 BOJIHBI 20 (8/2) OK 01
Tema 4.1 | Copep:xkanue y4eOHOro MaTepuaJja: 4 OK 02
Mexannueckue OK 04
K0J1e0aHHuS U BOJHBI Konebarenbnoe  aBuxkenue. [apmonumueckne  konebanus.  CBoOOIHBIC OK 05
MexaHuuyeckue KoneOanus. IlpeBpamieHue »sHeprum npu  KosieOaTelbHOM OK 07
JIBUKCHHH. CBoboHbIE 3aTyxarouue MEXaHUYECKHe KoJeOaHusl. IK X.5
Maremarnueckuii  MasATHUK.  [Ipy)kKMHHBIM ~ MasTHUK.  BBIHYXJIE€HHBIE
MexaHuuyeckue konebanus. Pezonanc.
[Tonepeunbie U MPOIOTBHBIE BOJHBI. XapaKTEPUCTHUKUA BOJHBI. 3BYKOBBIE BOJIHEI.
YIpTpa3ByK U €ro NpuMeHeHHe.
Tema 4.2 | Conep:xkanue y4eOHOro MaTepuaJja: 8
JIEKTPOMarHMuTHhIE

K0JIe0AHUSA M BOJIHBI

CBoOoniHBIE 3NIEKTpOMarHuTHbIe Konebanus. IlpeBpamienue oSHepruu B
KosiebarenbHOM KoHType. Popmyrna ToMcoHa. 3aryxaromye 3JeKTpOMarHUTHbIE
koneOanusi. ['eHeparop He3aTyXawIMX OSJIEKTPOMAarHUTHBIX  KOJEeOaHUH.
Breinyxxnennsie anektpudeckue koneOaunws. Ilepemennsiii mok. I'enepamop




nepemennozo moka. Emkocmnoe u  uHOYKmMuHoe  cOnpomueéieHus
nepemennoo moka. AkKkmuenoe conpomueénenue. 3akon Oma Ona
INeKmpPU1ecKoil yenu nepemennozo moka. Paboma u mowynocme nepemennozo
moka. Pe3onanc ¢ anekmpuueckoit yenu. Tpancghopmamopur. Toku evicoxoii
yacmomot. Ilonyuenue, nepedaua u pacnpedenenue INEKMpPoOIHEPIUU.
DNEKTPOMarHUTHOE M0JI€ KaK 0COObIN BU MaT€pUU. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa  DIJIGKTPOMArHUTHBIX  BONH. BubOparop I'epua.  OTKpBITHII
KonebaTenbHbIl KOHTYp. M3o0perenne pamuo A.C. ITlomoeiMm. [lonstue o
paauocBssu. [punuun panunocsszu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJH

Pewenue 3a0au c npogheccuonanvHoll HANPAGIEHHOCMbIO 4
JlaGopaTopHbIe 3aHATHS: 2
Jlabopamopnan pavoma Nel) Hzyuenue pabomur mpancgopmamopa
KonTpoJubnas padora Ne 4 «Kosnebanust 1 BOJTHbBI» 2
Paznen 5. OnTuka 18 (4/-) OK 01
Tema 5.1 Coaep:xxanue yueOHOro MaTepuaJia: 4 OK 02
IIpupona cBera OK 04
Toueunblii wncTOYHMK cBeTa. CKOPOCTh pPACHpPOCTPAHEHUS CBETA. 3aKOHBI OK 05
OTpakeHUs U mperaoMieHus cBeta. ColHeUHblE U JyHHbIE 3aTMeHMs. [IpuHuun IIK X.5
['toiirenca. Ilonnoe orpakenue. JIunzbl. [locTpoeHne m3oOpa’keHHsI B JIMH3AX.
®opmysia TOHKOM JTMH3BI. YBEJIMYEHUE JIMH3bL. [71a3 Kak ONTHYECKasl CHCTEMA.
Ontuueckue npubopsl. Teneckonsl. Cuna ceema. Ocgewyénnocms. 3aKoHbl
0CBeU|eHHOCIU.
Pewenue 3a0au c npogheccuonanvnoil HanpPagIeHHOCHbIO 2
JlabopaTopHble 3aHSITHUS:
Jlabopamopnas paboma Nell Onpedenenue noxazamelis npeilomieHus. Cmexkia 2
Tema 5.2 Coaep:xxanue yueOHOro MaTepuaJia: 6
BounoBble  cBOMCTBA
cBeTa Unrepdepenus cBera. KorepeHTHOCTh cBeTOBBIX Jyuel. MHTepdepenmus B

ToHKMX TuleHKax. Konbua Hetotona. Mcnonb3oBanue nHTepdepeHny B HayKe U
texHuke. Judpakuus csera. udpaxkuus Ha menu B NapajuledbHBIX JTydax.
Hudpakuuonnas pemerka. [Toustue o ronorpadun. Ionspusamus nonepeyHbIx
BoJH. [lonsipu3zanms ceera. /{Borinoe nyuyenpenomuenue. [lonsiponnsl. Jlucnepcust




cBeta. Bunpl uznydenuit. Bunbl cnektpoB. Crnektpbl ucnyckaHus. CHeKTpbl
nornouieHus.  CnexTpanbHbli  aHanu3.  CHeKTpajbHbIE  KJIACCHI  3BE3J.
VYnbrpaduoneroBoe wuznyuenue. HMubpakpacHoe wuznmyudeHue. PeHTreHoBckue
nyuu. MIx mpupona u corictsa. IlIkana 31€KTpOMarHUTHBIX U3JIy4E€HUN

KonTpoabnas padora Ne 5 «Ontukay

Tema 5.3
CneuuajbHasi Teopust
OTHOCHUTEJILHOCTH

JIBrkeHHE €O CKOpOCTBIO cBeTa. IlocTynaTel TEOpUM OTHOCUTEIBHOCTH U
cienCcTBUSA U3 HUX. IHBapuaHTHOCTH MOAYJIS CKOPOCTH CBETA B BAKYyyM€E. DHEprus
nokos1. CBsI3b MacChl M SHEPTUHM CBOOOTHOM YaCTHUIIBI. DIEMEHTHI PETISATHBUCTCKOM
JUHAMUKU

Pa3nes 6. KBantoBas puzuka

12 (4

Tema 6.1
KBaunroBas onTuka

Coaep:xxanue yueOHOro MaTepuaJia:

KBanroBas runotesa [1nanka. TeroBoe uznyuenue. KopmyckynspHo-BOITHOBON
nyanusMm. @Dortonel. ['mmoresa nae bpoisisi O BOJTHOBBIX CBOMCTBAX YacTHILI.
CootHomienue HeonpeaeneHHoctel [ 'elizenOepra. JlaBnenue ceera. XumMmueckoe
nercteue ceta. Onbitel [1LH. JlebeneBa u H.M. BaBunoBa. @omosghghexm.
Ypasnenue Dinwmeiina onsa domorgpghexma. Buewinui
domornekmpuueckuit  Ippexkm. Buympennuii  pomorgpgpexm. Tunw
domornemenmos. llpumenenue pomorpgpexma

4

Tema 6.2
duzuxka aTomMa "
aTOMHOI0 s1Apa

Conep:xaHue yueOHOT0 MaTepuasa:

PasBuTue B3IIIAI0B HAa CTPOCHME BewlecTBa. Moenu CTpOeHHs: aTOMHOIO sJIpa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAOpoja. SnepHas MoOAelb aToMa.
OmnbiTel J. Pesepdopna. Monens atoma Bojgopona mo H. Bopy. KBantoBsle
noctynatel bopa. Jlazepwi. PanroakTHBHOCTh. 3aKOH paJlOaKTUBHOTO Pacraja.
PaguoaxkTuBHble mpeBpamieHus. CrnocoObl HAOMIOACHHUS U PETUCTpaLuu
3apspKeHHBIX yacTuil. DpdexT BaBmioa — Uepenkosa. CTpoeHHE aTOMHOTO s/pa.
Jlepext Maccel, SHEprusi CBSI3M M YCTOMUMBOCTH ATOMHBIX sijiep. SnepHbie
peakuuu. Aoepnas Inepzemuxa. IHEPreTUUECKUM BBIXOJ SJAEPHBIX PEAKIIMM.
UckyccTBeHHas paanoakTUBHOCTh. JleneHue Tsokenwvix sanep. llenmnas spepHas
peakuys. YmpasiisieMas LenHas peakuus. SnepHslii peaktop. TepMosiaepHbIN

OK 01
OK 02
OK 04
OK 05
OK 07
IIK X.5




cuHTe3. DHeprus 38e3.1. [lomyuenne painoakTHBHBIX H30TOIOB U UX IPUMEHEHHE.
buonoruueckoe neficTBue paaoaKTUBHBIX N3ITy4YEHUI. DJI€MEHTApHbIE YaCTUIIBI.

KontposbHnas padora Ne 6 «KBantoasi puznkay 2
Paznen 7. Ctpoenue Beesnennoii 6 OK 01
Tema 7.1 Conep:kanue y4eOHOT0 MaTepuaJia: 2 OK 02
Ctpoenune CosiHeyHOM OK 03
CHCTEMBI ConHeyHas cucTeMa: IJIaHEThl U Majlble Teja, cuctema 3emiis—JIyHa OK 04
Tema 7.2 Copaepxxanue yueOHOIro MaTepuaJa: 4 OK 05
JBosonus Beesiennon OK 07

Crpoenue u sBomonust Connuna u 3BE3a. Knaccudukarnus 3BE34. 3BE3ABI U
WCTOYHUKHU UX SHEPTHUU.
["amakTuka. CoBpeMeHHbIE IPEICTABIICHUS O CTPOCHUH U SBOIIONMU BeenenHoi

HpOMe)KyTO'lHaﬂ arTrecTanus: IK3aMCH 6

Bcero: 180

slIpogheccuonanvno opuenmupogantsle 1eMeHmMbl COOEPHCAHUSA BbLOENEHBL KYPCUBOM
4 B CKOGKaGX YKA3AHO KOIUYECMB0 4aC08, 8bl0eeHHbIX HA Peanu3ayuro npo@eccuoHaAnbHO OPUEHMUPOBAHHO20 COOePIHAHUA (MmeopemuYecKue 3aHAM us/nabopamopHsie pabomsi)



3. YcioBus peaju3anuu NporpaMmmbl 00111e00pa3oBaTeIbHON JUCHUILUTHHbBI
3.1. TpeboBannsi K MHHMMAJIBLHOMY MAaTePHATbHO-TEXHUYECKOMY
o0ecieyennio Peanu3anms mporpaMmsbl JMCUMIVIMHBI TpeO0yeT HAJIUYHUSA
Y4eOHOro KaduHeTa (PU3NKU.

O6GopynoBanne yueOHOro KabnHera:

1. udposas nadboparopus 1o GU3UKe 1 yIUTeNs;

2. lludposas nadopatopust mo Ppusnke Il YUSHHUKA;

3. Bechbl TEXHUYECKHE C Pa3HOBECAMU;

4. KomrmuiekT ajist 1abopaToOpHOTo MPaKTUKyMa IO OINTHKE,

5. KoMriekT jyist 1aGopaTOpHOTO MPaKTUKYMa 110 MEXaHUKE;

6. Kommuiekt ans 1abopaTOpHOTO MPaKTHKyMma MO MOJICKYJISIpHON (u3uke u
TEPMOJNHAMUKH;

7. KommekT myisi J1adOpaTOpPHOro TMpPaKTHUKyMa [0 3JIEKTPpUUECTBY (C
TE€HEPATOPOM);

8. KoMIiekT /17151 u3y4eHust BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUH (COTHEUHOM,
BETPOBOU 3HEPIUM, OMO-, MEXAHUYECKON U TEPMOIIEKTPUUECKON SJHEPTETHKH );
9. AMmniepMeTp J1ab0paTOPHBIIA;

10. BonsT™meTp 1a00paTOPHBIL;

11. Konopumerp ¢ Ha0OpoM KaJIOpUMETPUUYECKHUX TET;

12. TepmomeTp 1a00paTOPHBIN;

13. KoMIiekT 151 u3y4eHHsl OCHOB MEXaHUKH, THEBMATUKUA U BO30OHOBISIEMBIX
VMCTOYHHUKOB 3HEPTUU;

14. bapomeTtp-anepoun;

15. bnok nuTaHus peryJInpyeMblid;

16. Be6-kamepa Ha OJABMYKHOM IITATUBE;

17. Buneokamepa a1 paboThbl C ONTUYECKUMHU MPUOOpaMU;

18. I'enepaTop 3ByKOBOI;

19. T'urpometp (ICUXpOMETp);

20. I'py3 HaOOpHBIif;

21. IlnHamMoMeTp 1IeMOHCTPALIMOHHBII;

22. KomMIniekT nocyzpl I€EMOHCTPALMOHHON C MPUHAJIC)KHOCTAMM;

23. MaHoMeTp KUIKOCTHOUN JEMOHCTPAIlMOHHBII;

24. MeTp 1eMOHCTPallOHHBIIH;

25. MUKpOCKOIT JEMOHCTPALMOHHBIN;

26. Hacoc BakyymHbIii KoMOBCKOTO;

27. CTOJIMK IO IbEMHBIH;

28. llITatuB 1eMOHCTPAIIMOHHBIN (HU3UUECKUH;

29. DHEeKTPOIINTKA;

30. HaGop n1eMOHCTpaIlMOHHBIN MO MEXAaHUYECKUM SIBJICHUSIM;

31. HaGop neMoHCTpallMOHHBIN IO JUHAMUKE BpallaTeIbHOTO ABUKECHUS;

32. HaGop n1eMOHCTpaIlMOHHBIN 0 MEXaHUYECKUM KOJICOaHUsIM;

33. HaGop neMOHCTpaIlMOHHBIN BOJTHOBBIX SIBIICHUN;



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Benepko Apxumena;
MastHuk MakcBeia;
HabGop Ten paBHOro 00beMma;
HaGop ten paBHOM Macch;
[Tpubop ansa nemoHCTpanuu aTMOCHEPHOTO JABICHHUS;
[Tpru3ma, HAKJIIOHSIOWIASICS C OTBECOM;
Peruar neMOHCTpaIMOHHBIN;
Cocynbl COOOTIArOIIHECS;
CrakaH OTJIMBHOM JEMOHCTPALMOHHBIN;
TpyOka HrroToHa;
[Tap ITackans;
HaGop nemMoHCTpanmoHHBIA 1O MOJIEKYJSIPHON (HU3MKE U TEIIOBHIM

SIBJICHUSM,

46
47
48
49

50.

51
52
53

54,

55

Habop nemMoHCTpalliOHHBIH 110 Ta30BBIM 3aKOHAM;
Habop kanuinsipos;
TpyOka 11 1eMOHCTpAlMM KOHBEKIIUU B )KUJIKOCTH;
[{niHAPBI CBUHIIOBBIE CO CTPYTOM;
[ITap ¢ kompLOM;
BBICOKOBOJIBTHBIN HCTOYHUK;
I'eneparop Ban-ne-I'paada;
Jlo3umerp;
KamepToHbl Ha pE30HAHCHBIX AIIUKAX;
Kommiekt npubOpoB W MNPUHAIIEKHOCTEH ISl JEMOHCTpAllMd CBOWCTB

QJICKTPOMArHUTHBIX BOJIH,

56.

Kommnexkr mnpubopoB miis u3y4deHUs MPUHIUIIOB paadonpuemMa Hu

panuornepenavm;

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

KomMriuiexT mpoBoi0B;

Maraut n1yrooopasHblii;

Marsut 1moaocoBoi 1€MOHCTPALIMOHHBIN;

Mammuna snexkrpodopHasi;

MasaTHUK 2IEKTPOCTATUYECKUI;

Habop no u3yueHuto MarHuTHOTO MOJIs 3eMIIH;

Habop neMoHCTpaIMOHHBIN 10 MATHUTHOMY TOJIO KOJIBLIEBBIX TOKOB;
Habop neMoHCTpallMOHHBIN 110 TOJIYIPOBOJHUKAM;

Habop neMoHCTpaniMoHHBIH 110 MTOCTOSIHHOMY TOKY;

Habop neMoHCTpallMOHHBIN 10 3JIEKTPUYECKOMY TOKY B BAKYyME;
Habop neMoHCTpallMOHHBIN 1O JIEKTPOJUHAMUKE;

Habop m1st ieMOHCTpalyyi MarHUTHBIX TTOJIEH;

Habop st ieMoHCTpaluu 3JIeKTPUIECKUX MOJIEH;
Tpanchopmartop yueOHBIH;

[Tamouka cTekJIsIHHAS,

[Tanouka »00HUTOBAS;



73. Ilpubop Jlenmna;

74. CTpenKu MarHUTHBIE HA IITAaTUBAX;

75. CynraH 371€KTpOCTATHYECKHUIA;

76. ITaTUBBI N30JIMPYIOIIUE;

77. DNeKTpOMarHuT pa300pHBbI;

78. Habop AeMOHCTpalMOHHBIN 110 T€OMETPUYECKON ONTHKE;

79. HaGop neMoHCTpaIiMOHHBIN 1O BOJITHOBOM OITHKE;

80. CieKTpOCKOM IBYXTPYOHBIA;

81. HabGop criekTpalibHbIX TPYOOK ¢ HCTOUYHUKOM MUTAHMUS;

82. YcranoBka miisa uzydeHus porodpdekra;

83. Habop eMOHCTpallMOHHBIN 110 TOCTOSTHHOM [1naHKa;

84. KomIuieKkT HarfsiiHpIX MOCOOUHM AJIS MOCTOSIHHOTO MCIOJIb30BaHUS;

85. KommuiekT nopTpeToB 151 opopMiIeHUs] KaOUHETa;

86. KoMIiekT 1eMOHCTpAIMOHHBIX YYEOHBIX TaOJIHII.

[Tpu Hasmuum HEOOXOIUMOro 000PYIOBAHUS 3aHITHS 1O (U3HKE B HEKOTOPHIX
ClIly4asix MOTYT MPOBOJUTHCS B MMEIOUIMXCS B 00pa3oBaTEIbHOW OpraHU3aluu
MaCTEPCKUX WIH JTA00OpaTOPUSIX.

3.2. UndopMmanmonHoe odecnevyeHne o0yueHmst

1. Jlma peanuzanuu mnporpaMmbl  OuOIMOTEYHBIN (OHJ 00pa3zoBaTebHON
OpraHu3alMU JOJKEH UMETh MIeYaTHbIE U/WIH 3JIEKTPOHHBIE 00pa30BaTeIbHbIC U
MH(OpPMAIIMOHHBIE PECYPChl, PEKOMEHIOBaHHBIC JUIsI HCIOJIb30BAHUS B
o0pa3oBaTebHOM TIpoliecce, He CTaplle MSATH JeT C MOMEHTA U3/IaHuUs.

2. PekoMmeHiyemMble TIeYaTHbIE U3/IaHUS 10 peaan3aiuu o011eo0pa3oBaTeIbHOM
JTUCITUTUTMHBI TIPEICTABICHBI B METOIUYCCKUX PEKOMEHIAIUAX TT0 OpraHU3aAIHH
o0yueHwus.

4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHMSI AUCIUILINHbI

KOHTpoIb 1 OIIEHKa pacKpBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHKS M TPUOOPETEHHBIC
OoOy4JaronMMUCs yMEHUS, HampaBjieHHble Ha (opmMupoBaHue OOMMX U
podeCCHOHATBHBIX KOMIIETEHITNH. KOMITeTeHITNN TOJDKHBI OBITh COOTHECEHBI C
MPEAMETHBIMH PE3ybTaTaMu. (7151 KOHTPOJS M OIEHKH pe3yIbTaTOB OOYUICHUS
Mperno/iaBatesib BHIOUpAaeT POPMBI U METOJBI C y4eTOM Npo(deccrHoHaTn3aInu
oOy4eHHs TI0 MporpamMme AUCIUTUIAHEI.

Kox 1 HanMeHOBaHHe Paznen/Tema Tun oeHoYHbIX
¢GopmMupyembIx MeponpUuATHI
KOMIIeTEeH LU

OK 01. Bsibupars cniocoOsl | Pazngen 1. Temsr 1.1., 1.2, 1.3 | - ycTHBII onpoc;

pelieHus 3agau | Paznen 2. Temsr 2.1.,2.2.,2.3. | - ppoHTaNIBHBIN OIPOC;
npodecCuOHATbHON Paznen 3. Temwr 3.1.,3.2.,3.3., | - oOllEHKa KOHTPOJbHBIX
JESITEIBHOCTH 3.4.,35. pador;




MMPUMCHUTCIILHO K
Pa3IMYHBIM KOHTCKCTaM

Paznen 4.
Pa3nen 5.
Pasznen 6.

Temsr 4.1.,4.2.
Temsr 5.1.,5.2.,5.3.
Temsl 6.1., 6.2.

OK 02. Hcnonb3oBaTrh
COBPEMEHHBIC CpencTBa
MOMCKa, aHaym3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTHH
BBITIOJTHEHUS
npodeccuoHanbHOM
JESTEIIbHOCTH

TUTSL
3a11a4

Pa3pen 1.
Paznmen 2.
Pa3nen 3.
3.4., 3.5.

Pa3nen 4.
Pazgen 5.
Pa3nen 6.

Temsr 1.1.,1.2,1.3
Temsr 2.1.,2.2.,2.3.
Tewmsr 3.1.,3.2.,3.3.,

Tems1 4.1.,4.2.
Temsr 5.1.,5.2.,5.3.
Tewmsr 6.1., 6.2.

OK 03. IlianupoBaTh U
peann30BBIBATH
coOCTBEHHOE
po(hecCUOHATTLHOE u
JUYHOCTHOE pa3BUTHE,
IpeANPUHIMATENbCKYIO
JEeSITeNIbHOCTD B
npodeccuoHaabHON  cdepe,
UCIIONIb30BaTh 3HAHUS IO
(uHAHCOBON I'PaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYaIHsIX

Pa3pen 1.
Paznmen 2.
Pa3nen 3.
3.4., 3.5.

Temsr 1.1.,1.2,1.3
Temsr 2.1.,2.2.,2.3.
Tewmsr 3.1.,3.2.,3.3.,

04. OddexTuBHO
B3aUMOJCHCTBOBATh u
paboTath B KOJUIGKTUBE H
KOMaH/Ie

Pa3nen 1.
Paznen 2.
Pa3nen 3.
3.4., 3.5.

Paznen 4.
Pa3nen 5.
Paznen 6.

Temsr 1.1.,1.2,1.3
Temsr 2.1.,2.2.,2.3.
Tewmsr 3.1.,3.2., 3.3.,

Temn1 4.1.,4.2.
Temsr 5.1.,5.2.,5.3.
Temn1 6.1., 6.2.

OK 05. OcymecTBasTh
YCTHYIO M  IHCBMEHHYIO
KOMMYHHUKAITHIO Ha
roCy1apCTBEHHOM SI3BIKE
Poccuiickoit ®deneparum ¢
y4ETOM ocoOeHHOCTeH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

Pa3nen 1.
Paznen 2.
Pasznen 3.
3.4., 3.5.

Pasnen 4.
Paznen 5.
Pasnen 6.

Temer 1.1.,1.2, 1.3
Temnr 2.1.,2.2., 2.3.
Tewmsr 3.1.,3.2., 3.3.,

Temsbr 4.1.,4.2.
Temnr 5.1.,5.2.,5.3.
Tewmsl 6.1., 6.2.

OK 07. CogneiicTBoBaThH
COXPaHEHHMIO OKpPY)KarolleH
cpenpl,
pecypcocOepexeHuIo,
OpPUMEHSTh  3HaHUs 00
U3MEHEHUU KJIUMara,
IIPUHIUIIBI OepeXIMBOTO
npou3BoJCTBa, 3(deKkTHBHO
JIeCTBOBATH B
Ype3BbIYAHBIX CUTYaIUIX

Pa3nen 1.
Paznen 2.
Pasznen 3.
3.4., 3.5.

Pa3nen 4.
Paznmen 6.

Temsr 1.1., 1.2, 1.3
Temnr 2.1.,2.2., 2.3.
Tewmsr 3.1.,3.2., 3.3.,

Teme1 4.1.,4.2.
Tewmsl 6.1., 6.2.

MK 2.2  OcymecTBasiTh
JIMarHOCTUKY W KOHTPOJIb

Paznen 1.
Paznen 2.

Temsr 1.1.,1.2,1.3
Temsr 2.1.,2.2.,2.3.

- HaONIoICHHE 3a XOJIOM
BBITTOJTHEHHSI
nabopaTopHEBIX paboT;

- OICHKA BBITOJIHEHHS
nabopaTopHBIX paboT;

- OIICHKa TIPAKTHYECKUX
pabot (pereHus
Ka4eCTBEHHBIX,
pacuUeTHBIX,
npoeCCUOHATHHO
OpUEHTUPOBAaHHBIX 3aj1a4);
- OIICHKa  TECTOBBIX
3aJaHuH;

- HaOJIOZCHHE 32 XOJIOM
BBITIOJTHEHUS
WH/IBUYaIIbHBIX
MPOEKTOB W OIICHKA
BBITIOJTHCHHBIX IPOCKTOB;

- BBITTOJIHCHHE
AK3aMCHAIIMOHHBIX
3aJlaHUN




TexHudyeckoro  cocrosuusa | Pasmen 3. Temnr 3.1., 3.2., 3.3.,
OBITOBOM TEXHUKHU 3.4., 3.5.

Pasnen 4. Tems1 4.1., 4.2.
Pazgen 6. Temsr 6.1., 6.2.
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