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1. O0mas xapakTepucTHKa padodeil mporpamMMmsbl 00mIe00pa3oBaTENbHOM
AUCHUNIIMHBI

O6mieobpazoBaTenpHas AUCIUIIINHA «DH3UKay SIBIsSETCS 00s3aTeIbHONM YacThIO
00111e00pa30BaTEIbHOTO ITMKJIA 00pPa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuansHocTh 22.02.06 CBapoyHOE MPOU3BOICTBO.

1.2. llesiu ¥ muIaHMpyeMble pe3yJabTaThl 0CBOEHMS JUCIIUIIINHBI:
1.2.1. Hean 1UCUUIJIMHBI:

Conepkanue  mporpaMMbl  00IIe00pa3oBaTeNbHOM  AUCHUILIMHBL  Dusnka
HaIpPaBJICHO HA IOCTUXKEHUE CICTYIOINX LEIeH:

o dbopmupoBaHre y OOydYalOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHU,
3HAYUMOCTH (DU3NYECKUX 3HAHUN JJIsI COBPEMEHHOTO KBaTU(UIIMPOBAHHOTO
CHEIUAIKNCTA MPU OCYIIECTBICHUU €ro PO(eCCHOHATBLHOM 1eITeTbHOCTH;

o OBJIaJICHUE cnenupruyecKon CHUCTEMOM bu3HYECKUX IIOHSATH,
TEPMUHOJIOTUEN U CUMBOJIMKOW;

° OCBOEHHE OCHOBHBIX (DU3UYECKUX TCOPHUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

° OBJIAJICHUE OCHOBHBIMH METOJAMH HAY4YHOTO TO3HAHWUS IPUPOIBIL,

UCIIOJB3YyeMbIMU B (u3uke (HAOJIOJEHUE, OMUCAHWE, U3MEPEHUE, BBIIBUKEHUE
TUIIOTE3, TPOBEICHUE SKCIIEPUMCHTA);

o OBJIAJICHUE YMEHHSIMHU 00pabaThIBaTh JIaHHbBIE SKCIEPUMEHTA, OOBSCHATH
MIOJIYYCHHBIC PE3yJbTaThl, YCTAaHABJIMBATh 3aBUCUMOCTH MEXAY (GHU3UUICCKUMHU
BEJIMYMHAMH B HAaOJII0/IaeMOM SIBJICHUH, JISJaTh BHIBO/IBI;

o dbopmupoBaHue yMeHHsS pemiaTh (U3MYECKHE 3aJladyd pa3HbIX ypOBHEH
CJI0KHOCTH;
o pPa3BUTHE TTO3HABATEIBHBIX HMHTEPECOB, MHTEIVIEKTYIbHBIX M TBOPYECKHUX

CIIOCOOHOCTEH B MpoIecce MPUOOPETEHHs 3HAHUN C UCIIOJIb30BAHUEM PA3THUYHBIX
WCTOYHUKOB HWH(MOPMAIIMM W COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHIA;
yMeHu# (opMyIUpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIUIO 10 OTHOIIECHUIO
K pusnueckoit nHbOpMAIIH, TOTy4aeMOi U3 Pa3HbIX HCTOYHUKOB;

o BOCTIMTaHNE YyBCTBA TOPAOCTH 32 POCCHIMCKYIO (DU3UYECKYIO HAYKY.

OcBoenne kypca OO/ «@u3nka» mpeAnoiaraeT peueHrue CIeayonux 3a1ay:

o npuoOpeTeHue 3HaHuH 0 QyHIaMEHTATBHBIX (PU3NUYECKUX 3aKOHAX, JICKAIINUX
B OCHOBE COBPEMEHHOW (U3MYECKOW KapTHHBI MHpPA, TPHUHIUIIOB JICUCTBUS
TEXHUYECKUX YCTPOWUCTB M MPOU3BOJCTBEHHBIX MPOIECCOB, O HAMOOJee BaKHBIX
OTKPBITUSAX B 001acTH (DU3UKH, OKA3ABIIHMX OMPEICIIAIONIEe BINIHUE HA PA3BUTHEC
TEXHUKU U TEXHOJIOTUU;

o NOHUMaHue GU3NUECKON CYIIHOCTHU SBJICHUM, MPOSIBISIONIUXCS B paMKax

o MIPOU3BOICTBEHHOM JIEATETHLHOCTH;



o OCBOEHHE CIOCOOOB HCIONb30BaHUS (PUIUUECKUX 3HAHUN MJS pPEUICHHS
INPaKTUYECKUX U NPO(EeCCHOHANBHBIX 3a1ad, OOBSICHEHUS SBICHHUA NPHUPOJBI,
IIPOU3BOJICTBEHHBIX M TEXHOJOTWYECKUX IIPOLECCOB, IPUHLIMUIIOB JIEHUCTBUSA
TEXHUYECKUX MPUOOPOB U YCTPOMCTB, oOecreueHus: 6€30MacHOCTH IIPOU3BOJICTBA 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
buznyeckyo nHdopMaInio ¢ yuéToM npodhecCuoHaIBHON HAPaBIECHHOCTH;

o MOJIFOTOBKA O0YYAIOIINXCS K YCTIEIIHOMY OCBOCHUIO JUCIUIUIUH U MOy e

po(eCcCUOHANTBHOTO LHUKAA: (POPMUPOBAHKUE Y HUX YMEHHI U ONIBITA ACSITEIIBHOCTH,
XapakTepHbIX i npodeccuil / MOMKHOCTEH CIYyXKalllUX WM CHEHUATbHOCTEH,
NOJTy4aeMBbIX B IPO(ECCUOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3aLUsAX;

o MOArOTOBKa K  (OPMHPOBAHHUIO  OOIIMX  KOMIETEHUMH  OyAyIuero
CHEeLMATUCTa: CaMOOOpPa30BaHUs, KOMMYHHUKALIUU, COTPYAHMYECTBA, MPUHITHS
pelmieHnid B CTAaHJAPTHOM W HECTAHAAPTHOW CHUTYalUsX, HPOCKTUPOBAHUS,
npoBeleHUsT  (U3MYECKUX  U3MEpeHHi, 3(QexkTuBHOro U  OE30MACHOTO
UCIIOJIb30BaHUs PA3IMUYHBIX TEXHUYECKUX YCTPONUCTB, COOJIIOICHUS ITPABUII OXPaHbI
Tpyaa npu padote ¢ GU3NIECKUMU TPUOOpaMu U 000PYI0BAHUEM.

OcoOeHHOCTh (OPMUPOBAHUS COBOKYITHOCTU 3aj7jad M3ydeHUs GU3MUKH I
CUCTEMBI ~ CpeAHEero MnpodecCHOHAIBbHOrO  O0pa3oBaHUs  3aKJIIOYaeTcs B
HEOOXOJMMOCTH pean3alii MNpopeCcCUOHAIbHOW HANpPaBICHHOCTH pPELIAeMBbIX
3as1a4, yuéra 0COOCHHOCTEM c(Pephl NEeSITETbHOCTH OYIyIIUX CIEIIUATICTOB.

B pe3ynbpTaTe 0CBOCHMS TUCHUILIMHBI O0YUYarOIIMIACs T0KEH 3HaTh:
o CMBICT TIOHATUH: (PU3HUECKOE SBJICHHE, TUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICUCTBHE, AIEKTPOMATHUTHOE I0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SpO,
VOHU3NPYIOILINE U3TYyUEHUS;
o CMBICIT (PU3UYECKHUX BEJIMUMH: CKOPOCTh, YCKOPEHHE, Macca, Cuila, UMITYJIbC,
paboTa, MeXaHWYeCcKasi SHEPTUs, BHYTPEHHsISI SHEPTUsi, aOCOJIIOTHAs TeMIlepaTypa,
CpelHSAsI KWHETUYECKash DSHEpPrusi 4YacTHI] BEUIECTBA, KOJIMYECTBO TEILIOTHI,
DJIEMEHTAPHBIN DJIEKTPUUYECKUN 3apsL;
. CMBICT (PU3MYECKHX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHUS DHEPIHM, UMIIyJIbca U AJIEKTPUUECKOro 3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOU UHIYKINHU, (OTOIPdEeKTa;
o BKJIaJl POCCUMCKUX M 3apyO€KHBIX YUYEHBIX, OKa3aBLIMX HauOoOJbIIIee
BJIMSIHUE Ha pa3BUTHE (PUBUKH.

B pe3ynbTaTe 0CBOCHMS TUCHUILIMHBI O0YUYalOIIMICS T0KEH YMETh:
o IPOBOJUTH HAOJIIOICHMS, INIAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI;
o BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH;



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

o MPAKTHYECKH UCIIOJIb30BaTh (DU3MUECKUE 3HAHUS;
o OLICHHBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIHH;
. UCIOJb30BaTh NPUOOPETEHHBbIE 3HAHUS M YMEHUS Ui pPELICHUs

NPAaKTHUECKUX 3a7ad TOBCEJIHEBHOM JKM3HHM, oOecrieyeHus 0e30macHOCTH
COOCTBEHHOW JKM3HHM, palMOHAIbHOIO IPUPOJOINOIB30BAaHUS U  OXPaHbl
OKpPYXKaroIlEel Cpeabl;

o OMHUCHIBaTh U OOBACHATH (DU3HUECKHUE SBICHUS M CBOWCTBA TeNl: CBOMCTBA
ra3oB, JKMAKOCTEM M  TBEPABIX TEl; DJIEKTPOMAarHUTHYIO  HMHAYKIMIO,
pacnpoCTpaHEHHUE ANEKTPOMATHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3TyUEHUE
Y TIOIJIOIIEHUE CBETa aTOMOM; (POTO3PPeKT;

L OTJIMYAaThb I'MIIOTC3bI OT HAYYHBIX TCOpHﬁ;
L ACJIaTb BBIBOABI HA OCHOBC SKCIICPUMCHTAJIbHBIX TAHHBIX
L IMPUBOAUTL IMPHUMCPLI, IMOKA3bIBAIOIIUEC, YTO: Ha6JIIOI[€HI/I$I H OKCIICPUMCHT

ABJISIFOTCS. OCHOBOM JUISI BBIABUKCHUS THUIIOTE3 U TEOPUH, ITO3BOJISIIOT MPOBEPUTH
MCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (PU3MUECKas TEOpUsl AT BO3MOXKHOCTH
OOBSCHATH U3BECTHBIC SIBJICHUS MIPUPOJIBI U HAYyYHBbIE (PaKThI, IPEACKA3BIBATH €IIIE
HEU3BECTHBIC SIBJICHUS;

o MPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIOJIH30BAHUS (DU3NUECKUX 3HAHMI:
3aKOHOB MEXaHWKH, TEPMOJWUHAMUKA W DJIECKTPOAUHAMUKU B DHEPIETHKE;
Pa3IMYHBIX BHJOB JJEKTPOMATHUTHBIX W3JIYYEHHH [JI1 pPAa3BUTHS Paguo u
TEJICKOMMYHUKAIINM, KBAaHTOBOM (U3MKK B CO3/IaHUU SIAEPHOM HHEPTETHKH,
JIa3€pOB;

o BOCIIPUHHAMATh W HAa OCHOBE TIOJYYCHHBIX 3HAHUM CaMOCTOSITEIBHO
OllcHUBaTh MHQOpMaIHIo, cojepxaliryiocs B coobmeHusx CMMU, Wurtepuere,
HAYYHO-TIOMYJISIPHBIX CTATBSX;

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

U3MEPATh PAN (PU3NYECKUX BEJIMYHMH, MPEICTaBIss Pe3ylbTaTbl M3MEPEHUN C
Y4ETOM MX MOTPEITHOCTEM.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOCHHS 001Ie00pa3oBaTeJbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne nucnuiuivaa umeet npu hopmupoBanun u pazsutuu OK u [1K
(OK ykazwiearomcs u3z mnosoco maxema DPIOC CIIO 2022 200a 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
MacTepcTBa, TPYA0JIIO0HE;

- TOTOBHOCTh K aKTHMBHOM JeSITEIbHOCTU
TEXHOJOTMYECKOU u COIMaJIbHOM
HaIPaBJICHHOCTH, CLIOCOOHOCTh MHUITUUPOBATD,
IJIAHUPOBATh U CAMOCTOATENIBHO BBINOJIHATH
TaKy1o JAeSITeIbHOCTD;

- HUHTEpEC K  pa3JIM4YHbIM chepam
npohecCUOHAIBHOM NEATEIIbHOCTH,
OBjialeHHe YHHMBEPCAJIbHBIMH Y4YeOHBLIMH
NMo3HABaTeJIbHBIMH JIeHCTBUSIMM:

a) 0a3oBbIe JIOrHYECKHE TeHCTBHUA:

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

- YCTaHaBJIMBaTh CYIIECTBCHHBIM MPU3HAK WJIU
OCHOBAHHUS JIJIsI CPaBHEHMS, KJIacCU(PUKAIIMU H
0000111eHHS;

- ONpEeNeNaTh IENu JeSITeIbHOCTH, 3a/J1aBaTh
napaMeTphbl U KPUTEPUU UX JOCTHIKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUUS B
paccMaTpUBaeMBbIX SIBIICHUSX;

- c)OpMUPOBAHHOCTH MPEJCTABICHUN O
poiii U MecTte (U3UKUA U aCTPOHOMHH B
COBPEMEHHOM HAay4YHON KapTHUHE MHUpa, O
cucTeMooOpasyrome poau (Qu3NKd B
Pa3BUTHHU €CTECTBEHHBIX HAYK, TEXHHKHU
U COBPEMEHHBIX TEXHOJIOTHM, O BKJae
POCCHICKHX U 3apyOEKHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH; IOHUMAHHUE
(bU3UYECKOM CYITHOCTH HaOJII0TaeMbIX
SABIICHUH MHKPOMHUpPA, MakKpoMupa u
MeTraMupa; MOHUMAaHNE pomu
aCTPOHOMUU B MIPAKTUYECKON
NESATEIbHOCTH YeJIOBEKa U JlajbHeHIemM
HAyYHO-TEXHUUYECKOM Pa3BUTHH, POJHU
¢u3uku B (HOPMUPOBAHMU KPYrozopa H
(YHKIIMOHATBHON IPaMOTHOCTH
YeJloBeKa ISl PELIeHMs] MPAKTHUYECKUX
3ajay;

- BIIAJIETh OCHOBOIIOJIAraI0LIIUMU
bu3nuecKuMu MOHATHSIMU 151
BEJINYNHAMM, XapaKTepU3yrIMMH

dbu3nyeckre MpoIecchl (CBSI3aHHBIMU C
MEXaHUYECKUM JIBIDKCHHEM,
B3aUMOJICHCTBUEM TEJ, MEXaHUYECKUMU
KOJICOAHUSIMU W BOJIHAMH;, aTOMHO-




- BHOCHUTb KOPPEKTHUBBI B JE€ATEIIbHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OILICHUBATH PHUCKH MOCJIEACTBUH
JIESATCIBHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIILUICHUE IPU
peIlIeHUH )KU3HEHHBIX TTpo0JieM

0) 0a3oBbIe MCCIIEeI0BATEILCKHE TeHCTBHUA:

- BJAJICTh HaBBIKAMH y4eOHO-
HCCIeI0BaTECIbCKOM u MPOCKTHOM
JICITEIBHOCTH, HABBIKAMHU  pPa3pECIICHUS
npo0em;

- BBISIBJISITh IPUYMHHO-CJICJICTBEHHBIE CBSA3U U
AKTyJIM3UPOBATH 3agauvy, BBIIBUTATh

THIIOTE3Y €€ PEIIeHUs, HAaXOAUTh apTyMEHTHI
JUISL  IOKa3aTelIbCTBa CBOUX YTBEPKICHHM,
3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS;

- aHaNU3UPOBAaTh TMOJYYCHHBIE B  XOJE
pelieHusl 3aJauu pe3yJbTaThl, KPUTUYECKU
OLIEHUBATh ux JOCTOBEPHOCTb,
IPOTHO3UPOBATh  M3MEHEHHME B  HOBBIX
YCIIOBUSIX;

- yMeTb NEpEeHOCUTh  3HAHHUI B
MO3HABATEJIbHYI0 M TMPAKTUYECKYIO 00JIacTh
XKU3HEJCATEIIbHOCTH;

- YMETh WHTErPUPOBATh 3HAHUSA U3 PAa3HBIX
MpeIMETHBIX 001acTei;

- BBIBUTaTh HOBBIE WJCH, TNpeiaraTh
OpPUTHHAJIbHBIC TIOJIXOIbI U PEIICHHSI,

MOJIEKYJISIPDHBIM CTPOCHHEM BEILIECTBA,
TEIUIOBBIMU MPOLIECCAMU;
AJEKTPUYECKUM M MAarHUTHBIM TOJISIMH,
3JIEKTPUYECKUM TOKOM,
AJICKTPOMAarHUTHBIMA  KOJICOAHUSAMH U
BOJIHAMH; ONTHUYCCKUMHM  SIBJIICHHUSIMU,
KBAHTOBBIMU  SIBJICHUSIMH, CTPOCHHEM
aTomMa u aTOMHOTO anpa,
PaIMOaKTUBHOCTHIO); BJIAJICTh
OCHOBOIIOJIararoIMMHU
ACTPOHOMMYECKUMHU TTOHATHUSIMH,
ITO3BOJISIOIIIUMU XapaKTEPU30BaTh
MPOLECCHI, MPOUCXOASIIME HA 3BE3/1aX, B
3BE3JHBIX CHCTEMaXx, B
MEXKTATAKTHYECKOW Cpele; JBUKECHUE
HEOCCHBIX TEJI, DBOJIOIUIO 3BE31 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 MHEPLHUATBHBIX CUCTEM
OTCYETA; MOJICKYISIPHO-KUHETUYECKYIO
TEOPUIO0 CTPOEHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, IEPBBIN 3aKOH TEPMOJIMHAMUKHY;
3aKOH  COXPAHEHUs  JJIEKTPUUYECKOTO




- CHOCOOHOCTh MX  HMCHOJb30BAHMS
ITIO3HABATEJILHON U COLMAIIBHOW MPAKTHUKE.

B

3apsiia, 3akoH Kynona, 3akon Oma nist
ydacTKa 1enu, 3akoH Oma Juisi TOJIHON
JJEKTPUYECKON Lenu, 3aKoH Jxoyinsa -

JleHma,  3aKOH  DJIEKTPOMAarHUTHOM
MHAYKLIHHU, 3aKOH COXPaHEHUs YHEPIHH,

3aKOH IPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeETa, 3aKOH

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

- chopMuUpOBaTH 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, HEOOXOAWMBIC  IJIT €€
pelieHusi, MNPOBOJUTH  pacueTbl U
OIICHUBATh PEATBHOCTh IOJYYEHHOTO
3HaYeHUsT  (U3UYECKOW  BEJIUYHUHBI;




pemarb Kau€CTBEHHbIE 3a]a4H,
BBICTpauBast JOTUYECKU
HEMPOTUBOPEUYUBYIO LEMOYKY
pacCyXIEHUNU C ONOPOM HA W3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUS.

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

B 00/1acTH HEHHOCTH HAYYHOI'0 NTO3HAHUS:

= c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsI HAyKHM M OOIIECTBEHHOW NPAKTHKH,

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




UH(POPMAITMOHHBIE TEXHOJIOTHH
TUTST BBITIOJTHCHHSI 3a71a4
npodeccuoHanTbHON
JESATCIIBHOCTH

OCHOBAHHOTO Ha uanore KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B
MOJIUKYJIETYPHOM MHPE;

- COBEPLICHCTBOBAHUE A3BIKOBOM 151
YUTATEIbCKOM  KYyJIbTYpbl  Kak  CpeICTBa
B3aUMOJICUCTBUSL MEXKAY JIOJbMU U MO3HAHUS
MUpA;

- OCO3HAHUE IICHHOCTU HAYYHOU JIeATebHOCTH,
TOTOBHOCTh  OCYIIECTBJISATh MPOEKTHYIO H
UCCIIE0BATEIBCKYIO NEATEIIBHOCTD
WHJVBHUIYaJbHO U B TPYIIIIE;

OBJiaieHHe YHHMBEPCAJIbHBIMH Y4YeOHBLIMH
NMO3HABATEJILHBIMU A1eHCTBUSIMH:

B) padora ¢ unopmanueii:

- BJIAJIETh HaBBIKAMU MOJYyYECHUS UH(POpMAIUU
13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIBHO

OCYIIECTBIISITh TTOUCK, aHam3,
CUCTEMATHU3AIINIO u UHTEPIPETAIINIO
uHboOpMaIIUU  Pa3IUYHBIX BUIOB U  (Hopm
IIPE/ICTaBIICHNUS,

- co3/7aBaTh TEKCTHI B Pa3IUYHBIX (popmaTax C
y4eTOM Ha3HaueHus WHOOpPMAIMU U LEJIEBON
ayJIUTOPHUH, BHIOMpAs ONTUMAIBHYIO (QopMy
IIPE/ICTABIICHUS U BU3yaJIU3alliy;

- OIICHWBATh JIOCTOBEPHOCTbH, JIETUTUMHOCTH
uH(pOpMaIIMH, €€ COOTBETCTBHE TPABOBBIM H
MOPAJIbHO-3THYECKHUM HOPMaM;

WJICAJIBHBIN T'a3; MOJIEJIH CTPOCHUS Ta30B,
KUJIKOCTEW W TBEPABIX TEJN, TOUYEUYHBIN
BJIEKTPUYECKUN 3apsll, siAepHas MOIEIb
aTOMa, HYKJIOHHAas MOJIEJIb AaTOMHOI'O
sJipa IpHu perieHuy GU3NIECKuX 3a7ay;

- chopMHUPOBATh COOCTBEHHYIO IMO3UIIHIO
I10 OTHOIIICHHUIO K buznyeckon
uHpopManMK, MOJydaeMOM H3 pPa3HbBIX
UCTOYHMKOB,  YMETh  HCIOJIb30BaTh
1M(ppoBBIC TEXHOJOTHHM JUIS TIOMCKAa,
CTPYKTYPUPOBAHUSI, WHTEPHpPETALUU U
OPENCTaBICHUS Y4YeOHOW W HAy4HO-
NOoNyJISpHOW  WH(OpMaLMK;  Pa3BUTH
yMEHUSI KPUTHUYECKOTO aHam3a
noJiyqaemMoi nH(popMauu




- HCIIOJIb30BaTh CPeCTBAa MH(GOPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH BPELICHUU

KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX 33/Ja4 C COOJIOJCHUEM
TpeOOoBaHMI APrOHOMHUKH, TEXHUKHU

0€30MMacCHOCTH, THTUEHBI, PECYpCcoCOepeKeHHUS,
NPaBOBBIX W JITHYECKUX  HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HABBIKAMHU PACIIO3HABAHMS U 3AIIATHI
uHpopmaIuu, HGOPMAITMOHHON 0€30M1aCHOCTH
JMYHOCTH.

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

B o0J1acTH
BOCIIMTAHHUSA:
-- c(hOopMHUPOBAHHOCTH HPaBCTBEHHOI'O
CO3HAHMUS, STUUECKOI0 ITOBEICHMS,

- CIIOCOOHOCTH OIICHUBAaTh CHUTYalUI0 U
MIPUHUMATh OCO3HAHHEIC pelIeHus,
OPUEHTHUPYSACh Ha MOpPaJTbHO-HPABCTBEHHBIC
HOPMBI M [ICHHOCTH;

- OCO3HAHHWE JMYHOI'O BKJIaJa B MOCTPOCHHUE
YCTOMYMBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOHM
poauTeNnsM U (WJIK) OPYTUM YJIEHAM CEMbH,
CO3JJaHUI0 CEMBH HA OCHOBE OCO3HAHHOTO
NPUHATUSA LEHHOCTEM CEMEMHOW KU3HU B
COOTBETCTBHUM C TPAJULMSIMU  HApPOJIOB
Poccun;

AYXOBHO-HPAaBCTBCHHOI'O

- BJIAJEThb OCHOBHBIMH  METOJAMH
HAy4YHOT'O TMO3HAHUS, UCIOJIb3YEMBIMHU B
dbu3uKe:  TPOBOAUTH  MPsIMBIE U
KOCBEHHbIE ~ HM3MEPEHHUs  (PU3UYECKUX
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
dbu3uYecKre TEOPHUH, 3aKOHBI U TTOHSTHSI,
U JIeJlaTh BBIBOJBI; COOJIIONATh MpaBuia
0e30macHOro TpyAa MpU MPOBEACHUU
UCCJIEIOBAHUM B paMKax y4deOHOro
AKCIIEPUMEHTA U y4eOHO-




OBaanenue YHUBepPCAJbHBIMU
peryJiSTUBHbIMM JeliCTBUSIMU:
a) cCaMOOPraHMu3aMsA:

- CaMOCTOSITEJIbHO OCYIIIECTBIISTh
MO3HABATENIbHYIO JESTENbHOCTb, BBISBISATh
npoOJemMbl, CTaBUTh U  (POPMYJIHPOBATH

COOCTBEHHBIE 3aJauud B 00pa30BaTEIIbHOM
NEATEIbHOCTH W KU3HEHHBIX CHTyalusx; -
CaMOCTOATENIBHO COCTaBJIATh IJIAH PELICHUS
poOJIEMbl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEMN U
IIPEANIOYTEHUM;

- 1aBaTh OLEHKY HOBBIM CUTYallUsM;
CIIOCOOCTBOBATH (bopMHpPOBaHUIO u
MPOSIBIICHUIO ITUPOKOW 3PYJIULUU B Pa3HBIX
001aCTSIX 3HAHUM, TOCTOSIHHO MOBBIIIIATH CBOM
00pa3oBaTeNIbHbIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIONIb30BaTh NpUEMbl  pediexkcuu  ams
OLIEHKH CUTYyalllH, BbIOOpA BEPHOTO PELICHMS;
- YMETh OLICHMBAaTh PUCKH U CBOEBPEMEHHO
IIPUHUMATh PELICHHUS 110 UX CHHKEHHUIO;

B) IMOLMOHAIBHBIN HHTEJLJICKT,
npeanojaramui  ¢GopMUPOBAHHOCTD:
BHYTPEHHEl  MOTHBAIMM,  BKJIOYAIOLIEH
CTPEMJIEHUE K JOCTHKEHUIO LEIU U yCIEXY,
ONTUMH3M, WHULIUATUBHOCTb, yMEHUE

UCCIIEIOBATENILCKON  IEATEIBHOCTH  C
UCIIOJIb30BAaHUEM U (POBBIX
U3MEPUTEIbHBIX YCTPOICTB u
1a00paTOpPHOro 000pyI0BaHUS;
c(OPMHUPOBAHHOCTD IPEJICTABICHUN O
METOAax HOJY4YEeHHUS HaYYHBIX

ACTPOHOMHUYCCKHUX 3HAHUU.




JICCTBOBATh, HCX OIS u3 CBOHX
BO3MOKHOCTEH;

- OMIATHH, BKIIOYAIOMIEH CIIOCOOHOCTH
ITIOHHMATh SMOLIMOHAILHOE COCTOSTHHE

JIPYTUX, YUUTHIBATH €r0 MPHU OCYIIECTBICHUU
KOMMYHUKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO
U COTEPEKUBAHUIO;

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

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

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITEIIbBHOCTH U CAaMOOTIPE/ICTICHUIO;
- OBJIAJICHUE HaBEIKAMH y4eOHO-

HCCJIE0BATEIbCKOM, TPOEKTHOM U COLIMAIbHOM
NEATEIbHOCTH.

OBaanenne YHUBEPCAJTbHbIMHU
KOMMYHUKATUBHBIMU AeICTBUSIMM:

0) coBMeCTHas JAesiTeJIbHOCTD:

- NOHMMAaTh WM MCIIOJb30BATh IPEUMYIIECTBA
KOMaHTHOW ¥ UHJIMBUIyaJIbHOU PabOTHI;

- IPUHUAMATh LIEJIM COBMECTHOU JI€STEIBHOCTH,
OPTraHU30BbIBATh U KOOPJAUHUPOBATH IEUCTBUS
0 €€ JOCTHXEHMIO: COCTAaBIIATh  IUIaH
NEUCTBUM, paCIpenessaTb poOJd C Y4YETOM
MHEHHUI yYaCTHUKOB OOCYXKJaTh PE3yJIbTaThl
COBMECTHOU paboThI;

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




- KOOPAWHHUPOBATh W BBINONHATH PabOTy B
YCIOBUSIX  PEaJbHOTO, BHUPTYaJbHOIO W
KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,
- OCYIIECTBJISITh MO3UTUBHOE CTPATETUUYECKOE
MOBEJCHUE B  PA3IMYHBIX  CHUTYyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh
WHULIMATUBHBIM
OBJaeHne YHHBEPCATbHBIMH
peryJsiTUBHBIMHU JeICTBUAMM:
) NPUHATHE ce0sl M IPYTUX JIIOACH:
- IPUHUMATh MOTHUBBI U apryMEHThI JPYTHX
Troaen npu aHau3e PE3YyIbTATOB
JEeATEIIbHOCTH,
- MpU3HaBaTh CBOE IMPABO U MPABO JAPYTHUX
JIFOJIeH Ha OIIMOKMU;
- pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C
MO3UIINH APYTOro YeJIOBEKA.

OK 05. OcymiecTBisiTb yCTHYIO
1 TTMCbMEHHYI0 KOMMYHHKAITHIO

HAa TOCYJAapCTBEHHOM  SI3BIKE
Poccuitickonn ~ @enepauumn ¢
y4eToM 0COOEHHOCTEM

COLHAIBHOTO M KYJBTYPHOI'O
KOHTEKCTA

B o0y1acTH 3cTeTHYECKOr0 BOCIIUTAHUS :

- 3CTETUYECKOE OTHOUICHUE K MUPY, BKJIIOYas
ACTETUKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIOPTa, TpyJa M OOIIECTBEHHBIX
OTHOIIICHU;

- CITOCOOHOCTH BOCIIPUHUMATD PA3TUYHBIC BUIBI
WCKYCCTBA, TPAJWIIMU U TBOPYECTBO CBOETO M
IPYyTUX HapOAOB, OLIYIIaTh 3MOIMOHAIBHOE
BO3/ICCTBUE UCKYCCTBA,;

- YOCXKJIEHHOCTh B 3HAUMMOCTH ISl JINYHOCTU U
o0111ecTBa  OT€YECTBEHHOTO UM MHMPOBOIO

- 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, 3THUICCKUX KYJIbTYPHBIX TPATUITHIA
Y HapOJHOTO TBOPYECTBA,

- TOTOBHOCTh K CaMOBBIPOKEHHUIO B pPa3HBIX
BUJAX WCKYCCTBa, CTPEMIICHHUE MPOSIBIIATH
Ka4eCcTBa TBOPUCCKOM JTMYHOCTH.

Ogaanenue YHUBEPCAJIbHBIMH
KOMMYHHKATHBHBIMH 1€/iCTBHSIMU:

a) o01eHue:

- OCYIICCTBIISAITh KOMMYHHUKAIIMH BO BCEX
cdepax KU3HH;

- pacro3HaBaTh HeBepOaabHBIC CpEICTBA
OOIICHHS, TIOHUMATh 3HAYCHHUE COIMATLHBIX

3HAKOB, pacrno3HaBaTh PEANOCHUIKI
KOH(DJIMKTHBIX ~ CHUTyallud W  CMSAT4ath
KOH(JIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHUST C  HWCIOJIb30BAaHUEM  SI3BIKOBBIX
CPEICTB.

TBEPAbIX TEJl, U3MEHEHUE 00beMa Tenl
Opyd  HarpeBaHUU  (OXJIAXKICHHH),
TEIUIOBOE PAaBHOBECHE, MCIIAPEHUE,
KOHJICH AL, IIABJICHUE,
KpUCTAJIIN3ausl, KUIIEHUE, BIAKHOCTb
BO3/yXa, CBSI3b CPEAHEN KMHETUYECKOM
SHEPTUU TEIJIOBOTO

JIBUKEHUSI MOJIEKYJI ¢ aOCOJIIOTHOM
TEeMIIEpaTypoil, ITOBBIIICHHE
JABJICHUS T'a3a [PU €ro 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,  JAUCIICPCHS
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 3K0JI0rM4eCKOr0 BOCIMTAHUS

- c(hOpMHUPOBAHHOCTH JKOJIOTUYECKOMN
KYJIbTYpbI, IOHUMAaHUE BIIMSHUS COLIMAJIbHO-
SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE
MPUPOJHON U COLMATBHOM CPEAbl, OCO3HAHUE
100aJbHOTO  XapakTepa  HAKOJOTUYECKUX
npo0JieM;

- IUIAHUPOBAHUE U OCYLIECTBIECHUE ICUCTBUI
B OKPY>KaloIlleH Cpesiec HA OCHOBE 3HAHUS
LEJIEN YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA,
AKTUBHOE HEIPUATHE JECUCTBUN, IIPUHOCAILINX
BpEJl OKPYIKAIOLIEN CpeLE;

- YMEHHE TTPOTHO3UPOBATh HEOJIArONMPUATHBIE

AKOJIOTUYECKUE MOCJICACTBUS
[peANPUHUMAEMBIX JEUCTBUM,
MpeI0TBpAIlaTh UX;

- pacClIUpEHHE  ONbITa  JACSATEIbHOCTHU
AKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIAJICHUE HaBBIKAMHU y4eOHO-
HUCCIEeN0BATECIbCKOM, MIPOECKTHOM u

COIIMAJILHOM JIEeSITEIbHOCTH.

- 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.




INK 1.1 IloaroroBka wu

OCYILECTBIICHUE
TEXHOJIOTUYECKUX IPOLIECCOB
M3TOTOBJICHUS CBAapHBIX
KOHCTPYKIHMN

[IpuMeHsTh pa3iauyHbIE METOJbI, CIOCOOBI H
npueMbl COOPKM M CBapKd KOHCTPYKIUH C
JKCIUTYaTallMOHHBIMHU CBOMCTBAMMU.

Hmemv npakmuueckuin  onvim:
INPUMEHEHUSI PA3IUYHBIX METOJIOB,
CrocoO00OB W TMPHUEMOB COOpPKU H
CBapKu KOHCTPYKIIUI c
AKCIUTyaTallMOHHBIMA ~ CBOWMCTBAMU;
Ymemes:

-opranu3zoBath  pabouee  MecTO
CBapIIMKa;

-BBIOMPATh PAIMOHAJIBHBIA CITOCO0
COOpDKH W CBapKd KOHCTPYKIIWH,

ONTHUMAaJIbHYIO TEXHOJIOTHIO
COEINHCHUSA WA 00paboTKH
KOHKPETHOM  KOHCTPYKIIMU  WJIU
MaTepuana;

-YICIIOJIb30BaTh THIIOBBIE METOIUKH
BBIOOpA MapamMeTpoOB  CBAPOYHBIX
TEXHOJIOTUYECKUX MPOIECCOB;
3nHamo:

BUJIbl CBApOYHBIX YYaCTKOB; BHJIbI

CBApOYHOTO 000pyI0BaHU,
YCTPOMCTBO u MpaBUJIa
AKCILTyaTalluH;

HUCTOYHUKH MMHUTAHUS;, 000pyIOBaHUE
CBapOYHBIX IIOCTOB;
TEXHOJOTHUYECKUU MpoLECC

NOJATOTOBKHM JeTanel moj cOOpKy U
CBapKy;




OCHOBbI ~TEXHOJIOTMM CBapKu U
IIPOU3BOJICTBA CBApHBIX
KOHCTPYKIIUH;

METOOUKY  PacyeToB  PEKUMOB
PYYHBIX W MEXaHU3UPOBAHHBIX
CIIOCOOOB CBapKH;

OCHOBHBIE TEXHOJIOTMYECKHUE ITPUEMBI
CBapKH M HAIUJIaBKU CTaJIeil, YyI'YHOB
Y LIBETHBIX METAJLJIOB;

TEXHOJIOTHUIO U3IOTOBJIEHUS CBAPHBIX
KOHCTPYKIIMH Ppa3JIM4HOrO KJacca;
TEXHUKY O€30MaCHOCTH IPOBEICHUS
CBApOYHBIX  paboT ©  Mephl
JKOJIOTUYECKOU 31U ThI
OKPYXaKOIIEH CPEIBL.







2. CTpyKTYypa M coJep:xkaHue 00111e00pa30BaATeIbHON JUCHMILTHHbI

2.1 O0beM TUCHUILIMHBI M BUABI y4eOHOH padoThI

Bux yueOHoi padoThl

Oo0BbeM B yacax

O0bem o0pa3oBaTeJbHOM NPOrpaMMbl 180

AUCHHUILINHBI

1. OcHOBHOe cojiepKaHue 90
B T. U.:
TEOPETUUYECKOE 00yUCHHE 72
J1a00paTOPHBIC 3aHATHS 6
KOHTPOJIbHBIE pabOThI 12
2. IIpogeccuoHaAIbHO-OPHMEHTHPOBAHHOE 78
cojiepKaHue
BT. 4.
TEOPETUUYCCKOE 00yUCHHE 62
71ab0paTOpHBIC 3aHATHUS 16
CamocrosiTenbHast padoTa 6
IIpomexyTouHasi arrectaums (IK3aMeH) 6




2.2. TemaTu4eCKMil IJIAH U COEPKAHME TUCHUIINHBI «DU3UKA)

AUHAMHUKHU

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

HaumenoBanue Coaeprxanue yueOHOro MaTepuaJa, JaboparopHble M NPAKTHYECKHE O0bem | @opMupyemble 00LIHE H
pa3esioB U TeM padoThl, MHAMBUAYAJbHBIN MPOEKT (eciu npedycmMompeHst) 4acoB npogeccuoHaJIbHbIE
KOMIIeTeHIIHH
1 2 3 4
BBenenmue. Conep:kanue y4eOHOT0 MaTepuaJia: 2 OK 03
du3nka 1 MeTobl OK 05
HAYYHOI'0 NIO3HAHUS Ouzuka — (yHaaMeHTaabHas HayKa o npupoje. EcTecTBeHHO-HAy4YHBIH METO.
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 CII0 u cneyuanvnocmeii CII10%*
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 K 2.2
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: 2




TaroteHus. [lepBas kocMuyeckasi CKOpoCTh. J[BHKeHHE IMIaHeT 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 npogheccuonansnoii HanpagieHHOCmbI0 no pasoeny «Mexanuxka)
CamocrosiTenbHas padorta o0yyatonuxcs Nel
Pa3060op 3amau: «/IBImKeHHUE Tesa 10 OKPYKHOCTUY, «JBHKEeHHUE Tea, OPOIIEHHOT0 O] YIIIOM K TOPU30HTY»

2

2

Pa3nes 2. MoJsiekyasipHas (pM3MKa M TEPMOJUHAMHUKA

34 (1212)

Tema 2.1

OCHOBBI MOJIEKYJISIPHO
- KHHETHYECKOM
TeopuH

Coaep:xxanue yueOHOro MaTepuaJia:

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOU TeopuH. Pa3mepsl 1 macca
MOJIEKYT W  aroMoB. bpoyHoBckoe nBkeHue. Cuiabl ©  DHEPrus
MEXMOJIEKYIIPHOTO B3auMoJielcTBUs. CTpoeHHe ra3000pa3HbIX, KUIKUX U
TBepabiX Ten. Wneanpubiii ra3. [laBnenue raza. OCHOBHOE ypaBHEHUHE
MOJIEKYJIIPHO-KMHETUYECKOW TEeOpuM raszoB. Temmeparypa U €€ H3MEpEHHE.
AOCOTIOTHBIM HyNIb TeMIeparypbl. TepMoauHaMUYecKas IIKaja TeMIIepaTyphl.
Temneparypa 3Be31. CKOPOCTH IBHKEHHSI MOJIEKYJ U UX U3MEpEHUeE. Ypaeuenue
cocmoanua udeanvnozo 2aza. Hzonpoueccol u ux zpaguxu. I'azoevie 3axonusi.
Monapnas 2a306a1a nOCMOAHHAA.

6

Pewenue 3a0au c npogpeccuonanvhoii HanpagIeHHOCMbIO

JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nel. I3yueHne 0THOTO U3 U30MPOLIECCOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 2.2




Tema 2.2
OcHOBBI
TEePMOIUHAMHKH

Conep:kanue y4eOHOT0 MaTepuaJia:

BHyTpennsis sueprusi cuctemMbl. BHyTpeHHsIs SHeprus ujeaabHoro rasa. Paboma
u menaoma Kak ¢popmel nepeoauu 3Inepeuu. Tennoemrxocmw. Yoenvnas
mennoemkocms. KonuuecTBO TEIUIOTHL. Ypaenenue mennosozo oananca.
IlepBoe Hauano TepmoauHaMHKU. AnuabaTHbli mpouecc. Bropoe Hauano
TepMoauHamMuku. Ilpunyun Oeiicmeus mennoeoi mauwiunvl. Tennogwvie
osucamenu. KII/l mennoseozo osuzamenn. Xonoounvnovie mauwiunosl. Oxpana
PUPOJIBI.

Pewienue 3a0au c npogheccuonanvnoii HanPasIEeHHOCMbIO

Tema 2.3

ArperatHbie
COCTOSIHHMSI BelIeCTBA H
(¢aszoBbie

nepexoabl

Coaep:xanue yueOHOro MaTepuaJia:

Hcnapenue n koHaeHcauus. HacplllieHHBIN 1Tap U €ro cBoOWCTBa. Afconomuan u
OMHOCUMENbHAA 61AHCHOCHb 6030yXa. IIprOOpkI 17151 oNpeeeHHs BIaKHOCTH
Bo3nyxa. Touka pocekl. Kumenue. 3aBUCMMOCTh TeMmIepaTrypbl KHUIEHUS OT
naBienus. Kpurtumueckoe cocrosiHue BemiectBa. Ilepecpemuiit nap u ez2o
UCNOIb306aHUE 68 meXHUKe. XapaKTEePUCTUKA KUJIKOIO COCTOSIHUS BELIECTBA.
[ToBEpXHOCTHBIN CIOW KHUAKOCTU. DHEPrusi MOBEPXHOCTHOrO cios. bmmkHuit
nopsinok. Iloeepxnocmnoe namsasycenue. Cmauueanue. Henenusa na zpanuye
acuokocmu ¢ meepovim menom. KanwursaipHele SBICHHs. XapaKTEPUCTHUKA
TBEPJIOTO COCTOSHUSA BemecTBa. Kpucrammnueckue u amopdHble Tena. Ypyrue
cBoiicTBa TBepabIX Tenl. 3akoH ['yka. MexaHuueckue CBOICTBa TBEpHABIX Tell.
[Tnactuueckas (octarouHasi) nepopmauus. Tennosoe pacuiupenue meepovlix
men u ncuokocmeii. Koygppuyuenm nuneitnozo pacuwupenun. Kosgpgpuuyuenm
00véMHno20 pacwmupenusn. Yuem pacwmupenus 6 mexuuke. Ilnaenenue.
Yoenvnaa mennoma nnaenenua. Kpucmanauzayua. Ilpakmuueckoe
npumenenue 6 NOGCEOHEEHOI HCUHU PU3UUECKUX 3HAHUIL O C60IICHEAX 2A306,
HcuoKocmeil u meepovix me.l.

Pewienue 3a0au c npogheccuonanvnoii HanpPaeIEHHOCMbIO

JlabopaTopHble 3aHATHS:
Jlabopamopnan padoma Ne2 Onpedenenue 61axcHocmu 6030yxa




KontpoabHnas padora Nel «MonekynspHas pu3nKa U TEpMOTUHAMUKAY

2

Pa3znea 3. JiekTpoauHaMuKka

70
(34/14)

Tema 3.1
DJleKTpUYecKoe 1moJie

Conep:kanue y4eOHOT0 MaTepuaJia:

Inekmpuueckue 3apadpl. DIEMEHTAPHBIA AJICKTPUUECKUN 3apsii. 3aKoH
coxpanenusn 3apaoa. 3akon  Kynona.  DnexTpuyeckas — IMOCTOSTHHAS.
Onektpuueckoe rmonie. HampsbkeHHOCTh  anekTpudeckoro mois. [lpunnumn
cynepno3uuu noieul. Ilpoeoonuku 6 snekmpuueckom none. /Juanekmpuxu 6
anekmpuueckom  none. lIlonapuzayus  oOusnekmpukos. Pabora  cun
anekTpocrarnyeckoro nois. Ilorenuuan. Paszwocms nomenuyuanos. Ceasw
MexHCOY HANPANHCEHHOCMbI0 U DPA3ZHOCHIbIO NOMEHUUAN08 IJeKMPUUECKO20
noaa. nekmpoemkocms. Eounuuvt 3Inexmpoemkocmu. Konoencamopul.
Coedunenue Kounoencamopoeé 6 Oamapero. IHepzua  3aPAHCEHHO20
KOHOeHncamopa. JHeprusi JIeKTpuiecKoro noiis. Ilpumenenue Konoencamopoa.

10

Pewenue 3a0au ¢ npogheccuonanbHoli HanPaAGIEHHOCHbIO

JlabopaTopHble 3aHATHSA:
Jlabopamopuaa paboma Ne3. Onpedenenue 3I1EKMPUUECKOU eMKOCMU
KOHOeHCcamopos

Tema 3.2 3akoHbI
NOCTOSIHHOI'0 TOKA

Coneprkanue y4eOHOro MaTepuarna:

VYcnoBusi, HEOOXOIMMBIE IS BOSHUKHOBEHHS W TOJJEPKAHUS JIEKTPHUIECKOTO
Toka. Cuna Toka W IUIOTHOCTh TOKAa. 3akon Oma 0aa yyacmka uyenu.
3asucumocms INEKMPUUECKO20 CONPOMUGIEHUA OM MAMeEpuand, OauHbl U
naouwa0u nonepeyHo2o ceuenus nPoGOOHUKA. 3A6UCUMOCHY IJIEKMPUUECKO20
conpomuenenus  npoeooOHuKoe om  memnepamypvl. Temnepamyphotii
ko3gppuyuenm conpomuenenun. Ceepxnposooumocms. Paboma u mouwynocmso
nocmoannozo moka. Tennoeoe oeiicmeue moka. 3axkon /Incoyna—Jlenya.
dnekmpoosudicyniasa cuia UcCmodyHuka moka. 3akon Oma 013 noanou yenu.
dnexmpuueckue uenu. Ilapannenvnoe u nocnedoeamenvnoe coeouHenue
npoeoonukos. 3axouwvt Kupxzogpa ona yzna. Coedunenue ucmoyHuKos
IeKmpU1ecKoil Inepzuu 6 bamaper.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 2.2




Pewenue 3a0au c npogheccuonanvroii HanpasIeHHOCMbIO

JlabopaTopHble 3aHATHUS:

Jlabopamopnan pavoma Ned Hzmepenue 3/1C u enympennezo conpomueieHus
UCMOYHUKA MOKA.

Jlabopamopnasa paboma Ne5 H3yuenue 3aKoH08 NOC1€006AMENbHO20 U
napannenbHo2o0 cOeOUHeHUl nPO8OOHUKOE.

Jlabopamopnas paooma Ne6 Hccnedosanue 3aeucumocmu MoOwgHOCIMU 1aMNbl
HAKAUGAHUA OM HANPANCEHUS HA €€ 3AXHCUMAX.

Jlabopamopnan paooma Ne7 Onpeodenenue KII/[ anexkmponaumxu

Koutpoabnas padora Ne2 «nekTpuueckoe mnosje. 3aKOHbI TOCTOSHHOTO TOKay

Tema 33
DJIEKTPUYECKUH TOK B
Pa3IHYHBIX cpefax

Conep:xaHue y4eOHOro MaTepuaJa:

ONEeKTpUYecKUii TOK B MeETaulaX, B DJEKTPOJIUTaX, TIa3ax, B BaKyyMe.
Inekmponu3. 3axkon  Inekmponuza  Dapadesa.  INeKMPOXUMUUECKUIL
Ikeusanenm. Buowvl 2azoevix paspadoe. TepmosnexkrponHas smuccud. Ilnazma.
dnekmpuueckuiit mok ¢ noaynpogoonuxax. COOCTBEHHass U IpHUMECHas
MPOBOJUMOCTH. P-n Mepexol. Ilpumenenue nOJYnPOBOOHUKOB.
Ilonynposoonuxogvie npubopol.

Pewenue 3a0au c npogpeccuonanbnoii HanpagIEHHOCMbIO

JlabopaTopHble 3aHATHUS:
Jlabopamopnaa  paboma  Ne8  Onpedenenue  INEKMPOXUMUYECKO20
IKGUGAIEHMA MeouU

Tema 3.4 Maruuthoe
1noJie

Conep:xaHue yueOHOT0 MaTepuasa:

BekTop uHAyKuMM MarHuTHOro mnoss. HamnpsKeHHOCTP MarHMTHOIO MOJIS.
JlelicTBME MArHUTHOTO TIOJS HA MPSIMOJMHEHHBIA MPOBOJHUK C TOKOM.
B3aumopeiicteue TokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MaruutHbIi notok. PaboTta no nepemenieHnto NpoBoIHUKA C TOKOM B MATHUTHOM




nosie. JleicTBME MAarHUTHOTO MOJISI Ha JBWKyIuiics 3apsa. Cuna Jlopenua.
Ilpumenenue cunvi Jlopenya. Onpenenenue ynenbHoro 3apsnga. Macnummule
ceoiicmea eeuyecmea. Macnummnasn nponuyaemocms. COTHEUHAsE aKTUBHOCTb U
e BnusiHUE Ha 3emiito. MarHuTHele Oypu

Pewenue 3a0au ¢ npogheccuonanvnoli HanpPasIEeHHOCHbIO 2
Tema 3.5 | Conep:xkanune yuyeOHOro MaTepuaJa: 6
DJIeKTPOMATrHUTHAS
HHAYKIHS Henenue anekmpomaznummuon  unoykyuu. IlpaBuno Jlenma.  3akoH

3JIEKTPOMArHUTHON UHAYKUUH. Buxpesoe snekmpuueckoe none. 3J1C unaykuuu

B JIBIXKYIIUXCS NpPOBOAHUKAX. Henenue camoundykuyuu. Huoykmuenocme.

DHepeus MazZHUMHO20 NOIA MOKA.

B3auMocBsI3b JIEKTPUYECKUX U MATHUTHBIX 10JIEi. DJIEKTPOMAarHUTHOE HOJIE.

Pewenue 3a0au ¢ npogheccuonanvbHoll HANPABIEHHOCHIbIO 2

JlabopaTopHble 3aHATHUS: 2

Jlabopamopuaa padoma N9 H3zyuenue agneHus INEKMPOMACHUMHOU

UHOYKYUU

KonTpoubnas padora Ne3 «MarnuTtHoe nosie. DNeKTpOMarHuTHas MHAYKIUS» 2

CamocrosrenbHas padora oOyuaromuxcst Ne2

Tect «IlocTOSHHBIN 37EKTpUUECKUN TOK», «DJeKTpuueckue uenu», «Pabdora n 2

MOIIIHOCTb 3JIEKTPUUECKOT0 TOKAY.

Pa3nen 4. Kosiebanusi 1 BOJHBI 18 (8/2) OK 01

Tema 4.1 | Conep:xkanue y4eOHOro MaTepuaJja: 4 OK 02
Mexannyeckue OK 04
KO0J1¢0aHUS U BOJIHBI Konebarenbnoe  aBmwxkenue. [apmonumueckwe  koneOanusi.  CBOOOJHBIE OK 05

MexaHudeckue koijeOanus. IlpeBpamieHne »sHepruM Hpu  KoJeOaTEIbHOM OK 07

JIBIDKEHUN. CBoOoaubIe 3aTyXaronme MeXaHUYEeCKHE KOJIeOaHUsL. TIK 2.2

Marematuyeckuii  MaATHUK.  IIpy>XxMHHBIH ~ MasATHUK.  BBIHY)XIEHHBIC

MexaHuuyeckue kosnebanus. Pesonanc.

ITonepeunble ¥ IPOAOIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBI. 3BYKOBBIE BOJIHBI.

YIIbTpa3ByK M €ro NpUMEHEHHUE.

Copepxxanue y4eOHOIro MaTepuaJa: 8




Tema 4.2
JIEKTPOMATHUTHBbIE
KO0JIe0aHUSA U BOJIHBI

CBoOOnHBIE 3JIEKTpOMAarHuTHbIe KosieOanus. llpeBpamienue sHeprum B
kosebaTenbHOM KoHType. Dopmyna TomcoHa. 3aTyxaromue 3J1eKTPOMarHuTHbIC
kKoneOanus. ['eHeparop HE3aTyXawIIUX 3JIEKTPOMATHUTHBIX  KOJICOAHMIA.
Bremyxaennsie snexktpuueckue koiebanus. Ilepemennwviii mok. I'enepamop
nepemennoo moka. Emkocmnoe u  uHOykmugnoe conpomueéneHus
nepemennoo moka. Axmuenoe conpomuenenue. 3akon Oma 013
INNEKMPUUECKOU Yenu nepemennozo moxka. Paboma u mowypnocmo nepemennozo
moka. Pe3onanc ¢ rnekmpuueckoit yenu. Tpaucpopmamopwi. Toxku evicokoii
yacmomul. Ilonyuenue, nepedaua u pacnpedenenue 3INEKMPOIHEPIUL.
DNEeKTPOMarHUTHOE MOJie KaK 0COObIN BU MaTepHH. DIEKTPOMArHUTHBIE BOJTHBL
CBoiicTBa  DJEKTPOMAarHUTHBIX  BOJH. BubOparop I'epma.  OTKpwITHIA
KosnebaTenbHbIll  KOoHTYp. M3o0perenue pamuo A.C. IlonmoswiM. [lonsiTue o
pamuocBsizu. [lpunnmn paguocssizu. [IpuMeHeHne eKTPOMAarHUTHBIX BOJIH

Pewenue 3a0au ¢ npogheccuonanvbHoll HANPABIEHHOCHbIO 4

JlabopaTopHble 3aHATHS: 2

Jlabopamopuasa paboma Nel) Hzyuenue pabomel mpancgopmamopa

Kontpoabnas padora Ne 4 «KonebGaHust u BOJTHBI» 2

CamocrosrtenbHas pabora Ne3 o reme «MexaHuyeckue KoieOaHHs U BOJIHbBI 2

Pa3nea 5. OnTuka 18 (4/-) OK 01

Tema 5.1 Coaep:xanue yueOHOro MaTepuaJia: 4 OK 02
IIpupona cBera OK 04

Toueunbrii uctouyHuk cBera. CKOPOCTh pacHpOCTpAHEHHUS CBETa. 3aKOHbI OK 05

OTpakeHHs U npenomiieHus cBera. ColHeuHble U JIyHHble 3aTMeHus. [IpuHimn K 2.2

['toiirenca. Tlomnoe orpaxkenue. JIunzel. [locTpoeHue nzo0pakeHUs B JMH3AX.

@dopmynia TOHKOW JIMH3BL. YBeJIWYeHHEe JUH3BL. [J1a3 Kak onTuyeckas cucrema.

Ontuueckue npudopel. Teneckonsl. Cuna ceema. Oceewyénnocms. 3aKoHbvl

0CG8eU|eHHOCHU.

Pewenue 3a0au c npoghpeccuonanvnoii HanpagIeHHOCMbIO 2

JlabopaTopHble 3aHATHS:

Jlabopamopnas paboma Nell Onpedenenue nokazameisi npeioMieHUs CMmexia 2




Tema 5.2
BoJuHoBble
cBeTa

CBOJCTBa

Conep:kanue y4eOHOT0 MaTepuaJia:

HNurtepdepentus cBera. KorepeHTHOCTh cBEeTOBBIX Jyued. MHTepdepeHuus B
ToHKUX TUieHKax. Konbna HeroToHa. Mcnons3oBanue nHTepepeHINN B HAyKe U
texHuke. Judpakuus csera. [udpakuus Ha menu B NapajuledbHBIX Jy4ax.
Hudpakuuonnas pemetka. [Toustue o ronorpadun. Ionspusamnus nmomnepeyHbIx
BoJiH. [Tonspu3zanms ceeta. [[BoiHoe nyuenpenomienue. [onspounasl. Jucnepcus
cBera. Bunapl mznydenuil. Buasl cnektpoB. Crektpel ucnyckanus. CHeKTpbl
nornomenus. CrnekTpaibHbld  aHanu3. CHEKTpanbHbBIE  KJIAacChl  3BE3..
VYabsrpaduoneroBoe wu3nmydenue. WuppakpacHoe usnmyueHue. PeHTreHoBCKue
ayuu. x npupona u coiicta. [llkana 31eKTpOMarHUTHRIX U3JTy4YE€HUN

Kounrpoabnas padora Ne 5 «Ontukay

Tema 5.3
CnennanbHasi Teopus
OTHOCHTEJIbHOCTH

JIBr>keHHEe €O CKOpOCTBIO cBeTa. IlocTynaTel TEOpUM OTHOCUTEIBHOCTU U
cleCTBUS U3 HUX. IHBapuaHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe. DHEprus
nokosi. CBsI3b MacChl M 3HEPTUHM CBOOOJHOM YaCTHULIBI. DIIEMEHTHI PEIATUBUCTCKOM
JUHAMUAKHU

Paznen 6. KBantoBasi pusuka

12 (4

Tema 6.1
KBanroBasi onTuka

Conep:xaHue y4eOHOro MaTepuaJa:

KBanroBas runoresa [lnanka. TeroBoe uznydenune. KopnyckynsipHO-BOIHOBOM
nyanusMm. Doronbl. ['mmoresa ne bpoisisi 0 BOJMHOBBIX CBOMCTBAaX YacTHLI.
CooTtHomienue Heomnpeaenennoctel ['eizenoepra. J[aBnenne ceeta. XuMHUYECKOE
neiicteue cera. OmbiTel [1.H. Jlebenea u H.M. BaBunoBa. @omoaghghexm.
Ypaguenue Dinwmeinina onsa domorghgpexma. Buewnui
¢pomornexkmpuueckuit  Ipgpexm. Buympennuit  pomorgppexm.  Tunwi
domornemenmos. llpumenenue pomoigpgpexma

Tema 6.2
duzuxka aTomMa "
aTOMHOI0 s1Ipa

Conep:xaHue yueOHOT0 MaTepuasa:

PasButre B3MII0B HA CTpOeHUE BellecTBa. Monenn CTpoeHus: aTOMHOIO siIpa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoJa. flnepHas MoOzAeilb aToMa.
OmnbiTel D. Pesepdopna. Monens atoma Bojgopona mo H. Bopy. Kantossie
noctynatel bopa. Jlazepsi. PanrioakTHBHOCTh. 3aKOH paJMOAaKTHUBHOIO PACIIAJa.

OK 01
OK 02
OK 04
OK 05
OK 07
K 2.2




PagnoakTuBHble mpeBpamieHus. CrnocoObl HaOMIOJEHMS U PErucTpaliu
3apspKeHHBIX 9acTull. DPdext BaBmiora — Ueperkosa. CTpoeHHE aTOMHOTO sIJIpa.
Jlepexkr Macchl, 3Heprusi CBSI3U U YCTOMYMBOCTb ATOMHBIX sep. SnepHble
peakuuu. fAoepnas Inepeemuxa. JHEPreTUUECKUM BBIXOJ SJAEPHBIX PEAKLIMM.
HckyccTBeHHasl paJiuOaKTUBHOCTb. [lenenue Tspkenslx sanep. Llennas saepHas
peakuus. YmpasisieMas LenHas peakuus. SnepHelii peaktop. TepMmosiaepHbIN
cuHTe3. DHeprus 38e3.1. [loyuenne painoakTUBHBIX H30TOIOB U UX IPUMEHEHHE.
buonoruueckoe neficTBue paaoOaKTUBHBIX N3ITy4YEHUI. DJI€MEHTApHBIE YaCTUIIBI.

Konrposbnas padora Ne 6 «KBantoBasi puznkay 2
Paznen 7. Ctpoenue Beenennoii 6 OK 01
Tema 7.1 Coaep:xxanue yueOHOro MaTepuaJia: 2 OK 02
Ctpoenune CosHeqyHOM OK 03
CHCTEMBI ConHeyHas cucTeMa: IJIaHEeThl U Majlble Tena, cuctema 3emiis—JIyHa OK 04
Tema 7.2 Copepxanue yueOHOTro MaTepuaJa: 4 OK 05
JdBoJronust Beenennoit OK 07

Crpoenue u sBomonuss Connuna u 3BE3a. Knaccudukarnus 3BE3a. 3BE3ABI U
HCTOYHUKU UX SHEPTHUU.
["anmakTika. CoBpeMeHHbIE IPEICTABIICHUS O CTPOCHUH U ABOIONMU BeenenHoi

HpOMe)K)’TO‘lHaﬂ arTeCTanms: IK3aMCH 6

Bcero: 180

slIpogheccuonanbno opueHmuposantvie 31EMEHMbL COOEPIHCAHUS 6bLOECICHBL KYPCUBOM
4 B CKOBKAX YKA3aHO KOAUYeCmeo Yacos, 8bi0eneHHbIX Ha Peanu3ayuio npogeccuoHanbHO 0pUeHmMUPOBAHHO20 COOePHaHUsA (meopemudecKkue 3aHAM us/nabopamopHsie pabomsi)



3. YcioBus peajiu3anuu NporpaMmMbl 00111e00pa3oBaTeIbHON JUCHUILTHHbBI
3.1. TpeOoBanusi K MHHUMAJILHOMY MATEePHAIbHO-TEXHHYECKOMY
o0ecneyennio Peaqm3anms mporpaMmbl JUCHMILVIMHBI TpedyeT HAJIUYUSA
y4eOHOro kaduHera Gpu3uKu.

O6opynoBanmne yueOHOro KaduHera:

1. Hudposas nabopaTopus 1Mo GUNKE I YIUTEIIS;

2. lludposas nadopatopust mo Ppusnke Il YUSHHUKA;

3. Bechbl TEXHUYECKHE C pa3HOBECAMU;

4. KomruiekT 115t 1ab0paTOpHOro NpakTUKyMa IO ONTHKE;

5. Komruiekt 11t 1ab0paTopHOTo MpakTUKyMa IO MEXaHHKE;

6. KoMiuiekt myig 1abopaTOpHOrO MpPaKTHUKyMa MO MOJIEKYJSIpHON (u3uke u
TEPMOIMHAMUKY;

7. Kommnekr s 71a00paTOpHOrO MNpPaKTUKyMa IO 3JIEKTPUYECTBY (C
TE€HEPATOPOM);

8. KoMIiekT /1715t u3y4eHust BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUH (COTHEUHOM,
BETPOBOU 3HEPIUH, OMO-, MEXaHUYECKON U TEPMOAJIEKTPUUECKON SHEPTETUKH );
9. AMniepMeTp J1a00paTOPHBIN;

10. BonbT™MeTp 1a60paTOpHBIL;

11. Konopumerp ¢ HaOOpoM KaJIOpUMETPUUYECKUX TEJ;

12. TepmomeTp 1a00paTOPHBIN;

13. KommiekT 11t U3y4eHHsl OCHOB MEXaHUKH, THEBMAaTUKU U BO30OHOBIISIEMbIX
MCTOYHHUKOB YHEPTUU;

14. BapomeTtp-anepous;

15. bnok nuTaHus peryJnpyeMblid;

16. Be6-kamepa Ha OJABMYKHOM IITATUBE;

17. Buneokamepa i paboThI C ONITUYECKUMHE PUOOPAMH;

18. I'enepaTop 3ByKOBOW;

19. T'urpometp (ICUXpOMETp);

20. I'py3 HaOOpHBIif;

21. InHamMOMeTp 1EMOHCTPALIMOHHBIN;

22. KOMIIIEKT MOCY/1bl IEMOHCTPALMOHHON € TPUHAIJIEKHOCTIMU;

23. MaHOMETp KUAKOCTHON AEMOHCTPAIMOHHBIN;

24. MeTtp 1eMOHCTpaIlMOHHbIN;

25. MHKpOCKOIT JEMOHCTPALOHHBIN;

26. Hacoc BakyymHb1li KoMOBCKOTO;

27. CTOJIMK IO IbEMHBIH;

28. llITatuB 1eMOHCTPAIIMOHHBIN (HU3UUECKUH;

29. DAEeKTPOIINTKA;

30. HaGop neMOHCTpaIMOHHBIN 110 MEXAHHYECKUM SIBJICHUSIM;

31. Habop AeMOHCTpalMOHHBIN 110 TMHAMHUKE BPalIaTeIbHOTO JBUKEHUS;



32.
33.

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

Habop neMoHCTpalinOHHBIN M0 MEXaHUYECKUM KOJICOaHUSIM;
Habop neMoHCTpaliMOHHBIN BOJIHOBBIX SIBJICHU;

Benepko Apxumena;
MastHuk MakcBeia;
HabGop Ten paBHOro 00beMma;
HaGop ten paBHOI Macch;
[Tpubop ans nemoHCcTpanuu aTMOChHEpPHOTO TABJICHHUS,
[Ipu3ma, HaKJIIOHAOIIASICS C OTBECOM;
Peruar neMOHCTpalMOHHBIN;
Cocynbl COOOTIArOIIHECS;
CrakaH OTJIMBHOM JEMOHCTPALlMOHHBIN;
TpyOxa HeroTOHa;
[Tap ITackans;
HaGop nemMoHCTpanmoHHBIA MO MOJIEKYJSIPHON (HU3UMKE U TEIIOBBIM

SABJICHUSAM,

46
47
48
49
50
51
52
53
54
55

. Habop neMoHCTpallnOHHBIH 110 Ta30BbIM 3aKOHAM;

. Habop xammiisapos;

. TpyOka 1151 AeMOHCTpAIli KOHBEKIINH B KUJKOCTH;

. lunuHapel CBUHIIOBBIE CO CTPYIOM;

. Iap ¢ kosbLOM;

. BBICOKOBOJITHBIM UCTOYHUK;

. 'eneparop Ban-ne-I'paada;

. do3zumerp;

. KamepToHbl Ha pe30HAHCHBIX SIIMKAX;

. KoMmruiekT mpuOoOpoB U TPUHAIICKHOCTEH [JIsi JIEMOHCTpPAIlMU CBOICTB

QJICKTPOMAIrHUTHBIX BOJIH;

56

. Kommnexkr mnpubopoB s u3ydeHUs TMPUHIUIIOB paadonpuemMa Hu

panuornepenavm;

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

KomMriuiexT mpoBoi0B;

Maraut 1yroo0pa3Hblii;

Marsur nojaocoBOM JEMOHCTPALIMOHHBIM;

Mammmuna smektpodopHasi;

MasTHHK 3JE€KTPOCTATUYECKUN;

Habop no u3yueHuto MarHuTHOTO MOJIs 3eMIIH;

Habop nemMoHCTpallMOHHBIN 10 MArHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;
Habop neMoHCTpallMOHHBIN 110 TOJIYIPOBOJHUKAM;

Habop neMoHCTpaIMoHHBIH 110 TOCTOSITHHOMY TOKY;

Habop neMoHCTpallnOHHBIN 110 AJIEKTPUYECKOMY TOKY B BAKYyME;
Habop neMoHCTpaIMoHHBIH 110 3JEKTPOIMHAMHUKE;

Habop ni1s neMoHCTpaii MAarHUTHBIX MTOJIEH;

Habop 151 1eMoHCTpauy 3J1eKTPUUECKUX TTOJIEH;



70. TpauchopmaTop yueOHBI;

71. ITanouka cTeKIIHHAS;

72. ITamouka >00HUTOBAS,

73. IIpubop JleHna;

74. CTpeliku MarHUTHBIE Ha IITATUBAX;

75. CynraH 37€KTpOCTaTHYECKUIA;

76. IIITaTUBBI N30JIMPYIOIIUE;

77. DNeKTpOMarHuT pa300pHbI;

78. HaGop n1eMOHCTpaIIMOHHBIN IO T€OMETPUUIECKOM OINTHUKE;

79. HaGop n1eMOHCTpaIlMOHHBIN MO BOJIHOBOW OINTHKE;

80. CrieKTpoCKON ABYXTPYOHBIIA;

81. HabGop criekTpalibHbIX TPYOOK C HCTOYHUKOM MUTAHMUS;

82. YcraHnoBka a1t uzydeHus gororpdekra;

83. HabGop eMOHCTpallMOHHBIN 110 TTOCTOsTHHOM [1maHka;

84. KomruiekT HariasiiHbIX TOCOOUH /11 MOCTOSTHHOTO MCTIOJIh30BaHNUS;

85. KommuiekT nopTpeToB [j1st opopMieHUsI KaOUHETA;

86. KoMIIeKT 1eMOHCTpAIMOHHBIX YYEOHBIX TaOJIHII.

[Ipu HasMuum HEOOXOIMMOro 000PYIOBAaHUS 3AHATHS MO (PU3HKE B HEKOTOPBIX
ClIy4dasiX MOTYT MPOBOJUTHCS B UMEIOIIMXCS B 00pa30oBaTesIbHONM OpraHu3aluu
MaCTEPCKUX WIH JTaOOpaTOpHUsX.

3.2. UndopMannoHHoe odecneyeHue 00yueHust

1. Jlma peanuzamuu mnporpaMmbl  OnOIMOTEYHBINM (OHI 00pa3zoBaTebHON
OpraHu3alUU JOJKEH UMETh TIEYaTHbBIE W/WIH JICKTPOHHBIE 00pa30BaTeIbHBIC U
MH(QOpPMAITMOHHBIE PECYPChl, PEKOMEHJOBaHHbIC JJIi UCIIOJIb30BaHUS B
00pa3oBaTeNbHOM NPOLECCe, HE CTaplle MATH JIET C MOMEHTA U3/IaHHUs.

2. PekomeHiyemMble TIeYaTHBIE U3JIaHUS 110 pealn3aiuu o011eo0pa3oBaTeIbHOM
JTUCITUTUINHBI MPEJICTABICHBI B METOJUYECKUX PEKOMEHIAIUSAX TI0 OpraHU3aINH
oOy4eHwus.



4. KOHTpOJIb ¥ OLIeHKA Pe3yJIbTATOB OCBOEHHS IMCUMILINHBI

KOHTpOJIb M OLIEHKa paCKpBIBAIOTCS Y€PE3 YCBOCHHBIEC 3HAHUS U IPUOOPETEHHBIE
HampaBjeHHble Ha (opmMupoBaHue OOHMIMX U
npodeccruoHanbHbIX KOMIETEHIMH. KoMIeTeHIIMN TOKHBI ObITh COOTHECEHBI C
MIPEAMETHBIMU PE3yJbTaTaMU. /{151 KOHTPOJS M OLEHKH pe3ybTaTOB OOyYEHHS
npenojaBaresb BbIOMpaeT (GOpMbI U METOABI C y4yeToM MpodeccruoHaIn3aluu
oOy4eHHs 0 MporpamMme AUCIUTUIUHBI.

OoOy4JaronMMucss yMEHUS,

Kox 1 HauMeHOBaHUe
GopmMupyembIx
KOMIIeTeHIIMH

Pasznen/Tema

THun oeHoYHbIX
MeponpUusTHIA

OK 01. Beibupats crocoOsr
pelIeHHs 3ama4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3,
3.4, 3.5.

Paznen 4. Teme1 4.1.,4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.

npodeccuoHansHOM  cdepe,
UCMOJIb30BaTh 3HAHUS 10
(uHAHCOBON T'PaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX

OK 02. Hcnons3oBats | Pazmen 1. Temnr 1.1., 1.2, 1.3
COBpPEMEHHbBIE cpencta | Pasnen 2. Temsr 2.1., 2.2., 2.3.
TTOMCKa, aHaiau3a u | Pazmen 3. Temn1 3.1., 3.2., 3.3.,
UHTEPIIPETALUN 3.4., 3.5.

uHpopmanuu u | Paznen 4. Temr1 4.1., 4.2.
MH(pOpMallMOHHbIE Paznen 5. Temsr 5.1., 5.2., 5.3.
TEXHOJOTUU g | Paznen 6. Temsul 6.1., 6.2.
BBIIIOJTHCHHUS 3a1a4

npodeccuoHaNbHOM

JIeITeIIbHOCTH

OK 03. [IlnanupoBates u | Pazmen 1. Temmwr 1.1., 1.2, 1.3
peaan30BbIBATh Pasnen 2. Temnr 2.1.,2.2., 2.3.
cOOCTBEHHOE Pasgen 3. Temsr 3.1., 3.2., 3.3,,
npodeccuoHabHOE u| 34,35

JUYHOCTHOE pa3BUTHE,

MpEANPUHUMATEIIbCKYIO

JIeSITeIIbHOCTD B

paboTaTh B KOJJICKTUBE U
KOMaH/Ie

CUTYAITUSIX
04. Oddextuno | Paznen 1. Temsr 1.1., 1.2, 1.3
B3aMMOJICHCTBOBATH n | Pazgen 2. Temn1 2.1., 2.2., 2.3.

Pazpen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temer 4.1., 4.2.
Pasngen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Temrr 6.1., 6.2.

OK 05. OcymuiecTBiaarb
YCTHYIO M  NHUCBMEHHYIO
KOMMYHUKAITHIO Ha

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temer 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,

- YCTHBIH OIIpOC;

- (ppoHTaNBHBIN OMPOC;

- OIEHKAa KOHTPOJBHBIX
pabor;

- Ha0IIo/IeHHE 3a XOJIOM
BBITIOJTHEHUS
71a00paTOPHBIX padoT;

- OIICHKA BBITIOJHCHUS
71a00paTOPHBIX padoT;

- OIICHKa TPAKTHYECKUX
pabor (pemenus
KaueCTBCHHBIX,
pacueTHBIX,

PO eCCUOHAIBHO
OpUEHTUPOBAHHBIX 3a71a4);
- OIICHKA TECTOBBIX
3aJIaHUI;

- HaOIIo/IeHHE 3a XOJIOM
BBITIOJTHEHUS
WHIMBUTYaTbHBIX
MPOEKTOB M OIEHKa
BBITIOJTHEHHBIX IPOCKTOB;

- BBITIOJTHEHHE
AK3aMECHAIIMOHHBIX
3a7laHui




roCyIapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eTOM ocoOeHHOCTeH
COITMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

3.4., 3.5.

Pa3nen 4.
Pazgen 5.
Pa3nen 6.

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

OK 07. CogeiicTBOBaThL

Pa3pen 1.

Temsr 1.1.,1.2,1.3

coxpaHeHHI0 okpyxatomeil | Paznen 2. Temsr 2.1., 2.2., 2.3.
cpebl, Pazgen 3. Temsr 3.1., 3.2., 3.3.,
pecypcocOepereHuIo, 34.,35.
MIPUMEHSTh 3HAHUA 00 | Pasznen 4. Temre1 4.1., 4.2.
W3MCHCHUU kaumara, | Paszmen 6. Temnr 6.1., 6.2.
TIPUHITUTIBI OEpEKITUBOTO
pou3BOACTBa, 3(hdekTrBHO
efcTBOBATH B
YPE3BBIYANHBIX CUTYAIUSIX
IIK 1.1 IlomroroBka m | Pasmenl.Temmr 1.1.,1.2,1.3
OCYIIECTBJICHUE Pazgen 2. Temnr 2.1.,2.2., 2.3.
TEXHOJIOTHYSCKHUX Pazpen 3. Temsr 3.1., 3.2., 3.3.,
mporeccoB wm3rotoBneHus | 3.4., 3.5.
CBapHBIX KOHCTPYKUUI Paznen 4. Temer 4.1., 4.2.
Pa3znen 6. Temrr 6.1., 6.2.
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