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1. IACHOPT ITIPOI'PAMMBbI
1.1 O6mas xapakTepucTuka padoueil mporpaMmbl 0011e00pa3oBaTeIbHON AU CHMIIMHBI

1.1.1 OGmeoOpa3oBarensHas aucuuiinHa «®dusukay sABISETCS  00sA3aTEIBHOW  YacThIO
0011e00pa30BaTeIbLHOrO IMKIa 00pa3oBaTeiabHOl mporpaMMbl B cootBeTcTBHH ¢ PT'OC CIIO
no cneuranbHOCTH 23.02.01 Opranu3anusi nepeBo30K W yIpaBJjieHHe HAa TPAaHCIOPTe
(aBTOMOOMJILHOM) peanu3yemMoil Ha 0a3e OCHOBHOro o0miero oOpazoBanus. I[Iporpamma
paspaborana Ha ocHoBaHuu TpeOoBanuit ®I'OC cpemHero obmiero oOpa3oBaHUS C YYETOM
po(ecCHOHANFHOM HAIPABIEHHOCTH TMOJydaeMoil crenuanbHocTd 23.02.01 Opranu3anus
MepeBO30K M yIPaBJeHUe HA TPAHCIOPTe (ABTOMOOMJIbHOM)

1.2. llesn U nIaHMpyeMble pPe3yJabTAThl 0CBOCHMS U CHUIIIHHBI:

1.2.1.11eu ¥ 3a7a4u AMCHUILIIMHBI:

CogepxaHrie TporpaMMbl  00IIe00pa3oBaTeIbHON JAUCHUIUIMHBL DU3WKa HaAMpaBIEHO Ha
JTOCTHIKEHHUE CIEAYIONUX LeJIeii:

* (opmupoBanue y o0OydYalOUIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHMs, 3HAYMMOCTHU
buznyeckux  3HAHUN AN COBPEMEHHOTO  KBAIM(UIMPOBAHHOTO  CHEIUAINCTA  MPH
OCYILECTBIICHUH €r0 MPO(EeCCHOHATBHON eI TENFHOCTH;

* popMHUpOBaHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH;

* OBJIAJICHUE CTIENU(DUIECKON CUCTEMOU (PU3UUECKUX TOHSATHIA, TEPMUHOJIOTHEH I CHUMBOIIUKOI;
* OCBOCHHE OCHOBHBIX (DU3UUECKHX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHHE OCHOBHBIMH METOJAMH HAay4YHOTO TIO3HAHUS MPHUPOJIBI, HCIIOIB3yEMBIMH B (PU3HKE
(HabnroieHue, onyucaHue, U3MEPEHUe, BBIIBUKEHIE TUIIOTE3, TPOBECHUE SKCIIEPUMEHTA);

* OBJIAJICHUE YMEHUSMU O00pabdaThIBaTh JJAHHBIE SKCICPUMEHTA, OOBSICHATH ITOTYYCHHBIS
pe3yNbTaThl, yCTAHABIUBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMH BEIMYMHAMH B HAOJIIOJaeMOM
SIBJICHHH, JIeJIaTh BBIBOJIbI;

* popmMupoBaHuEe YMEHUS pemaTh GU3NYECKUE 3aa4u Pa3HbIX YPOBHEH CI0KHOCTH;

* pa3BUTHE IO3HABATEIHHBIX HMHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
mpolecce MpUOOpeTEeHUs] 3HAHW C UCIOIB30BAaHUEM Pa3IMYHBIXUCTOUYHUKOB MH(OpPMAIMH U
COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHH; yMeHUuN GopmyIupoBaTh U 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIMIO M0 OTHOIICHHUIO K (hu3udeckoi nHpopmanuu, morydaeMoi U3 pa3HbIX
MCTOYHUKOB; ® BOCIIUTAHUE YyBCTBA F'OPJOCTHU 32 POCCUNCKYIO (DU3HUECKYIO HAYKYy.

OcBoenue kypca O/l «®Pu3uka» npeanonaraet peieHue caeayonmx 3a1au:

* mpuoOpeTeHUEe 3HAHWK O (PyHIaMEHTANbHBIX (PU3MUECKUX 3aKOHAX, JIKAIIUX B OCHOBE
COBPEMEHHOM (M3UYECKON KapTHHBI MHUpPA, MPUHIUIOB JACWCTBUS TEXHUYECKHX YCTPOMCTB U
MIPOU3BOJICTBEHHBIX MPOIIECCOB, O HAN00JIee BAXKHBIX OTKPBITUAX B 00J1aCTH (PU3UKH, OKA3aBIIIUX
ONpeeNsAIoIIee BIUSIHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUU;

* moHMMaHWEe (UBHYECKOM CYIIHOCTH SIBJICHUHW, TPOSBISIONIMXCS TPOU3BOJICTBEHHON
JeATEIbHOCTH;

* OCBOGHHE CIIOCOOOB WCHOJb30BaHUS (PU3NUECKWX 3HAHWW JJI TMPAKTHYECKUX U
npoecCHOHANBHBIX 3373y, OOBSCHEHUS SIBICHUU TMPOM3BOACTBEHHBIX M TEXHOJIOTHYECKHX
MPOIIECCOB, MPHUHITUIIOB TEXHUYECKUX MPHUOOPOB M YCTPOWCTB, OOecTiedyeHHs 0e30MacHOCTH
MIPOU3BOJICTBA U OXPaHBI IPUPO/IbI;

* opMupoBaHHE YMEHHI periaTh y4eOHO-IPAaKTHYECKUE 3a7aqr (PU3UUECKOTO COACpPKAHUS C
y4€TOM MPOQPeCCHOHATHHON HAPaBIEHHOCTH;

* MpuOOpeTeHHEe OIbITa TO3HAHWS W CAaMOTIO3HAHUWS, yYMEHHH CTaBUTh 3a/Jaud M peliaTh
po0OJIeMBI ¢ y4€TOM MPOQPECCHOHATBHON HAPAaBIEHHOCTH;

* popMUpOBaHUE YMEHUIN UCKATh, aHAIM3UPOBATh U 00pabaThIBaTh PU3NYECKYIO HHPOPMALIHIO C
y4ETOM MPOPEeCCHOHATHHON HAPaBIEHHOCTH;

* TOArOTOBKAa OO0yyaromMxcs K  YCHEIIHOMY OCBOCHHMIO JUCHUIUIMH U MOJyJei
npo(ecCHOHANFHOTO IMKJIAa: (OPMUPOBAHWE Yy HHUX YMEHHA U ONbITA JACSITEIHHOCTH,
XapaKTepHBIX Ui npodeccuil / JOHKHOCTEH CITy)KalluX WK CIENUaNbHOCTEH, MOTyyaeMbIX B
npoecCHOHANBLHBIX 00Pa30BaTEIBLHBIX OPTAHU3AIIMSX;

*  TOArOTOBKAa K (OPMHUPOBAHUIO OONIMX KOMIETEHIMH  OyIylIero CrHeruaincTa:



caMoo0Opa3oBaHMs, KOMMYHUKAIMH, TPOSBICHUS TPaXIaHCKO-TIATPUOTUYECKON TTO3UIIHH,
COTPYIHUYECTBA, MPUHATHS PEIICHUH B CTaHAAPTHOW W HECTAaHJAPTHOW CHUTYaIHsX,
MPOCKTUPOBAHUS, NPOBEICHUS (PUBHUCCKUX H3MEpeHUH, 3PGEKTUBHOTO W 0OE€3011acCHOTO
WCIIOJIb30BaHUSI PA3IMYHBIX TEXHUYECKUX yCTPOWUCTB, COOMIOCHUS MPAaBHI OXPAaHBI TpyJa MpU
pabore ¢ ¢usnueckumu npubopamu U obopyraoBaHueM. (OCOOEHHOCTH (OPMUPOBAHUS
COBOKYITHOCTH 3a7a4 W3y4YeHUs (U3HKU IS CHCTEMBI CpeaHEro mnpodeccrnoHalIbHOTO
00pa3oBaHMs 3aKITFOYACTCS B HEOOXOAMMOCTH peaTn3aiuu MpodeccuoHaIbHON HAPaBICHHOCTH
pelaeMbIX 3a1a4, yuéra 0cOOeHHOCTEH chephl ACATSILHOCTH Oy IyIINUX CIICIUATICTOB.
B pe3yabTare 0cBOCHUS IMCHUILINHBI 00y4al0NIUIiCA 10/IKE€H 3HATh:
* CMBICJ TIOHSTHIA: (PU3NYECKOE SIBJIICHUE, THIIOTE3a, 3aKOH, TEOPHUS, BEIIECTBO, B3aUMOJICHCTBHE,
3JIEKTPOMArHUTHOE T0JIE, BOJIHA, OTOH, aTOM, aTOMHOE SIIPO, HOHU3UPYIOIINUE U3TYUCHUS;
* cMbIcT (DM3WYECKHX BEJIMYMH: CKOpPOCTh, YCKOpEHHE, Macca, CHJIa, HMITyJbe, paboTa,
MEXaHUYECKasi dSHEprus, BHYTPEHHSs OJHeprus, aOCONIOTHAas TeMIiepaTrypa, CpemHss
KHHETUYCCKasl YJHEPTHS YaCTHUI] BEIICCTBA, KOJMYECTBO TEIUIOTHI, SJIEMEHTAPHBIN dJICKTPHUSCKUN
3aps;
* CMBICT (DM3MYECKHX 3aKOHOB KJIACCHUYECKON MEXAaHHWKH, BCEMHUPHOTO TATOTEHUS, COXPAHCHHUSI
SHEPTUU, UMITYJIbCa U SJIEKTPUUECKOTO 3apsiaa, TEPMOJUHAMUKH, SIEKTPOMAarHUTHON WHAYKIIHUH,
dororddekra;
* BKJIQJI POCCUICKUX U 3apyO€KHBIX YUEHBIX, OKa3aBUIMX HAuOOJbIlee BIMSHHE HA Pa3BUTHE
¢buzuky;
B pe3yJibTaTe 0cBOeHUsI JUCHUILIMHBI 00y4aIOLIHIiCS 10IKEH YMETh:
* POBOJIUTH HAOJIOICHHMS, TUTAHUPOBATH U BBITIOJIHATH 3KCTICPUMEHTHI,
* BBIJIBUTATh TUITOTE3bI M CTPOUTH MOJICIIH,
* MPUMEHATH TOJIYYCHHBIC 3HAHHS 1O (pU3MKe I OOBSICHEHUS Pa3HOOOPA3HBIX (PUINUCCKUX
SIBJICHUM U CBOMCTB BEIIECTB;
* MPAKTUYECCKU MCIIOH30BaTh (PH3NYCCKIEC 3HAHMUS,
* OIIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOI MH(OpMAIINU;
* WCIOJB30BaTh NPUOOPETCHHBIC 3HAHWUS W YMEHHS I PEIICHUS MPAKTUYCCKUX 3aaad
MOBCEIHEBHON JKM3HHU, oOOecreueHusi Oe30MacCHOCTH COOCTBEHHOW KHU3HHU, pPallMOHAIBHOTO
MIPUPOJIOTIONL30BAHUS M OXPaHbI OKPYIKAIOMICH CpPEJIbI.
* OMHCHIBATh U OOBICHATH (PU3MUECKUE SIBICHUS M CBOMCTBA TeIl: CBOWCTBA ra30B, KUIAKOCTEH U
TBEPJABIX TEJ, JICKTPOMATHUTHYIO HHIYKIUIO, PAcIpPOCTPAHEHHUE JJICKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3JIyUCHUE U MOTJIOMIEHHE cBeTa aToMoM; (hoTodhdexT;
* OTJIMYATh TUIIOTE3BI OT HAYYHBIX TCOPUH;
* JIefaTh BBHIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX TaHHBIX;
* MPUBOJIUTH TIPUMEPHI, TTOKA3bIBAIOIIHE, YTO: HAOTIOJCHHUS H SKCIIEPUMEHT SIBIISTIOTCS OCHOBOM
JUTSL BBIJIBIDKEHUSI THUIOTE3 M TEOPHIid, MO3BOJSIIOT MPOBEPUTh HUCTHHHOCTH TEOPETHUECKHX
BBIBOJIOB; (pr3mdeckast TEOpHUs JTaeT BO3MOKHOCTh OOBSCHATH M3BECTHBIC SIBICHHS TIPHUPOJIBI U
Hay4yHbIE (DaKThI, MPEACKA3bIBATH €I[¢ HEM3BECTHBIC SBIICHUS;
* MPUBOJHUTH TPHUMEPHI MPAKTUICCKOTO HCIOJIB30BaHUS (U3MUSCKUX 3HAHWI: 3aKOHOB
MEXaHUKH, TEPMOAMHAMHUKU H OJJICKTPOJAMHAMUKH B JHEPreTHKE; pa3IUYHBIX BHJIOB
AJIEKTPOMATrHUTHBIX U3ITyYEHUH IS PA3BUTHS PAJNO U TEJICKOMMYHHUKAIMNA, KBAHTOBOH (DH3HKHU
B CO3/IaHUH JICPHON YHEPTETUKH, JTa3€POB;
* BOCIIPHHHMMATH W Ha OCHOBE IMOJIYYCHHBIX 3HAHWHA CaMOCTOSITEIILHO OIEHUBATH MH(POPMAITHIO,
conepkairyrocs B coodmenmnsx CMU, MaTepHeTe, HaydHO-TIOMYJISIPHBIX CTATHAX.
* PUMEHSATH TIOJYUYCHHBIC 3HAHUS IS PEIICHUS PU3NISCKUX 33134,
* OMIpeNeNATh XapakTep (GU3HMUecKoro mpoiecca 1o rpaduky, Tadnuie, Gopmyne™; u3MepsaTh ps
(U3UYECKUX BEIMYNH, TIPEICTABIISS PE3yJIbTaThl HK3MEPEHUN C yU€TOM UX IMOTPEITHOCTEH.

1.2.2 Pe3yabTaThl OCBOECHHS Y4eOHOH JUCHUTLIMHBI
OcBoeHue coaepKaHus YYEOHOW TUCHUIUIMHBI «DU3MKa», O00eCIeYnBaeT JIOCTHKCHHE
CTYJICHTaMH CIEAYIOUINX pe3yibmamos:



OK 01. BpiOumparp cmoco0bl pemieHusi 3axa4  NpogeccHOHAJBLHOH 1eSTeJIbHOCTH
NPUMEHHUTETbHO K PA3JTUYHBIM KOHTEKCTaM

00mme

B yactu Tpy10BOr0o BOCIUTAHUS:

- TOTOBHOCTb K TpYAY, OCO3HaHHME LIEHHOCTH MAacTepCTBa, TPYIOJIOOHE; - TOTOBHOCTh K
AKTUBHOW JIEATENPHOCTH TEXHOJOTHYECKOM M COLMAIbHOM HAINpaBICHHOCTH, CHOCOOHOCTh
WMHHUIMMIPOBATh, INIAHUPOBATh M CAMOCTOSTENILHO BBIIOJIHATh TaKyH JAEATENbHOCTD; - HHTEPEC K
pa3nuYHBIM chepaM IpodecCuOoHaTBHOMN e TeNTbHOCTH,

OBnajeHue yHUBepcaIbHBIMU yU€OHBIMU [T03HABATEIbHBIMU JCHCTBUAMMU:

a) 0a3zoBbIe JIOTMUECKHE MACUCTBHS: - CAMOCTOSTENBHO (OPMYNIHMPOBAaTH M aKTyaJIH3HPOBATH
npobieMy, paccMaTpuBaThb €€ BCECTOPOHHE; -YCTaHABIMBATh CYLIECTBEHHBIM MpPU3HAK WU
OCHOBAHHUSA JUIs CPaBHEHUS, KJIACCH(PHUKAIMU U 0000IEHHS; - ONPEACITh LETH JeSTeIbHOCTH,
3ajjaBaTh IapaMeTpbl M KPUTEPUM HUX JOCTHIKEHUS; - BBIABIATH 3aKOHOMEPHOCTH U
OPOTHBOPEYHS] B PACCMaTPUBAEMBIX SIBICHHSX; - BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM, OLEHUBATh PUCKU MOCIEACTBUN EATEIBHOCTH; -
pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX TPo0iIeM

6) 6a30Bble HCClIeOBATENILCKUE ACHCTBUS: - BIaJeTh HaBbIKaMM y4e€OHO-MCCIIEJ0BATEIBCKON U
NPOCKTHON  JIEATENBPHOCTH, HABBIKAMH  pa3pemieHuss MpoOJieM; BBIBIATH  HPUYMHHO-
CJIEZICTBEHHbIE CBA3M M aKTyalM3MpOBaThb 3a/ady, BBIJBUIATh THMIIOTE3y €€ pelleHMUs,
chopMHpOBATH MPEACTABICHUS O POJIH M MeCTe (PU3UKH U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOMH
KapTHHE MUPa, 0 cucTeMooOpa3yrolei posin GU3NKKU B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJE POCCHICKUX M 3apyOekKHBIX YYCHBIX-(PU3UKOB B
pa3sBUTHE HAyKd; MOHMMaHHE (U3NYECKOH CYIIHOCTH HaOJIOJaeMbIX SIBICHUH MHUKpPOMHDA,
MaKpoMHpa M MeraMupa; IOHHMaHHE pOJIM AaCTPOHOMHUHU B MPAKTHUYECKOW JEATEILHOCTH
4eJoBEeKa U JalibHEHIIeM HayYHO-TEXHMUYECKOM pa3BUTHH, poiau (UMUK B (HOPMUPOBAHUM
Kpyrozopa M (pyHKIIMOHAIBHOW T'PaMOTHOCTH YEJIOBEKA U PEIICHHs MPAaKTUYECKHX 3a/ad; -
chopMHpOBaTh YMEHHUs pellaTh pacyeTHbIE 3a/aud C SBHO 33JaHHON (hU3MYECKOH MOJEINbIO,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI M TPUHIIMITEI, HA OCHOBE aHAaJM3a yCJOBHS 33/Ja4l BHIOMpPATh
(bu3nUecKyr0 MojeNib, BBIACHATh (PU3NYECKHE BETUYMHBI M (HOPMYJIbl, HEOOXOAUMBIE AJS €e
pelIeHusi, TPOBOJUTh PACUeThl W OIEHUBATH PEATIbHOCTh IMOJyYeHHOTO 3HAYCHHS (PU3UIECKOM
BEJIMYMHBI; pellaTh KauyeCTBEHHbIE 3a/a4yM, BBICTPAUBas JIOIMYECKH HENPOTHBOPEUHBYIO
[ETIOYKY pacCy)XICHHI C ONMOpOW Ha HW3YyYEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (U3UYECKHE
SBJICHUS; - BJAJeTh OCHOBONOJAraloIUMU (U3NYECKUMU MOHATUSAMH M BEIMYMHAMH,
XapaKTepU3YIOMHUMH (U3NYECKHE TMPOIEeCcChl (CBSA3aHHBIMA C MEXaHUYECKUM JBIIKEHHEM,
B3aUMOJICHICTBUEM TeJl, MEXaHWYECKMMH KOJEOaHUSIMH U BOJIHAMH; ATOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IPOIECCaMH; HAXOAWUTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOUX YTBEpXKJIECHUI1, 3a1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS; - aHAJTU3UPOBATh OJTYUYCHHbIE
B XOJ€ peUICHWs 3aJa4d pe3yJbTaTbl, KPUTUYECKH OICHHBATh WX JIOCTOBEPHOCTb,
OPOTHO3UPOBATh HM3MEHEHHWE B HOBBIX YCIOBHMSX; - YMEThb NEpEHOCUTh 3HAaHUS B
MO3HABATENIEHYI0 M TPAKTHUYECKYIO OOJIACTH JKU3HEACATEIIFHOCTH; - YMETh HHTErPHUPOBAThH
3HaHUS U3 Ppa3HBIX NpPEIMETHBIX oO0nacTeil; - BBIIBUTAaTh HOBBIE WJEH, IpearaTb
OpPUTHHAIBHBIC TTOAXOBI U PEIICHUS; - CIOCOOHOCTh MX WCIOJB30BAaHUSI B TIO3HABATEIFHOU U
COLMAJIBHON MPAKTHUKE.

JAucuuniMHapHbie

- chOopMHpPOBaTh TPEICTABICHUS O POIM W MecTe (U3MKA W aCTPOHOMHUU B COBPEMEHHOM
HAYYHOW KapTHHE MHpPA, O CUCTEMOOOpa3yromieil poiu (GU3UKU B Pa3BUTUH €CTECTBEHHBIX HaYK,
TEXHUKH ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKIIAJIE POCCUUCKUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAyKd; MOHMMaHHE (U3NYECKON CYITHOCTH HaAOJIOMaeMbIX SIBICHUH MHUKpPOMHDA,
MaKpoMupa W Meramupa; MOHMMAaHHUE pPOJUM AaCTPOHOMUM B MPAKTUYECKOW AEATEIbHOCTH
YeJOBEeKa M JalIbHEHIIEM HayYHO-TEXHMUYECKOM pa3BUTHH, POJIH (QHU3UKH B (HOPMUPOBAHHU
Kpyroszopa u (yHKIMOHAJIBLHON TPAaMOTHOCTH YE€JIOBEKa ISl pelIeHUs MPAKTHUYECKUX 3aaad; -



chopMupoBaTh YMEHHUS pEIIaTh PAcueTHHIE 3a/lauyd C SIBHO 3aJlaHHOW (PU3WYECKOW MOJENbIo,
UCTIONB3YSl (PU3NYCCKUE 3aKOHBI M MPUHIIMIBI; HA OCHOBE aHAIM3a yCIIOBHUS 3aJadd BHIOMPATH
(U3UYECKYI0 MOJIEb, BBIICIATh (DU3UYECKHUE BEIMYMHBI M (POPMYIIBI, HEOOXOIUMBIE IS €€
pellleHus], MPOBOUTh PACUEThl U OICHUBATh PEALHOCTH MOJYYEHHOTO 3HAYCHUS (PU3UUecKon
BEJIMYMHBI, pEIIaTh KAa4yeCTBEHHBIE 3a/laud, BBICTpAWBas JIOTUYECKU HEMPOTUBOPECUUBYIO
[ENOYKY PACCYXJICHUU C OMOPOH Ha HM3yYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PUINICCKUE
SBJICHHS; - BJAJCTh OCHOBOIIOJATAIOIIMMH (PU3NYECKMMH TIOHATUSAMH W  BEJIMYUHAMH,
XapaKTePU3YIONIMMH  (U3UYECKUE MPOLECChl (CBS3aHHBIMU C MEXaHHUYECKHM JIBFDKCHUEM,
B3aUMOJICICTBHEM TeEJI, MEXAaHMYECKUMHU KOJICOAHHSIMU M BOJHAMH; aTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM BEIECTBA, TEIUIOBBIMUA IPOLIECCAMH; DJIEKTPUYECKMM M MATrHUTHBIM I1OJISIMH,
AJICKTPUYCCKUM TOKOM, OJJICKTPOMAarHUTHBIMH KOJICOAHUSMH W BOJIHAMH, ONTHYECKUMU
SABJICHUSAMM;  KBAaHTOBBIMU  SIBJICHHSIMH, CTPOCHMEM  aromMa M  aTOMHOIO  s/pa,
PaIMOAaKTUBHOCTBIO);  BIIAJIECHUE OCHOBOIIOJATAIOIIMMH  aCTPOHOMUYECKUMU  TTOHSATHSIMH,
MO3BOJISIIOIIMMH  XapaKTepU30BaTh IMPOLIECCHI, MPOUCXOJAIIME Ha 3BE3/1aXx, B 3BE3JHBIX
CHUCTEMax, B MEXIaJIAKTUHYCCKON cpejie; NBM)KCHHE HEOSCHBIX TeEJ, JBOJIOIMIO 3BE3] H
Bcenennoii; - Binajerb 3aKOHOMEPHOCTSMM, 3aKOHAMH U TEOPUAMU (3aKOH BCEMHUPHOIO
tarotenusi, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAHWUYECKOW SHEPruu, 3aKOH
COXpAaHEHUS  MMITYyJbCa, MPUHLMUI  CYNEPHO3ULMU  CWJI, NPUHUUN  PABHONPABHOCTH
WHEPUUAIbHBIX CHUCTEM OTCYETA; MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHHUS BEILECTBA,
ra3oBbIE 3aKOHBI, MEPBbIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS 3JICKTPUUYECKOrO 3apsja,
3akoH Kynona, 3akoH Oma juis yyactka nenu, 3akoH Oma Juisl MOJHOM 3JIEKTPUYECKOM LeNu,
3akoH J[xoyns - JleHua, 3aKOH 3JE€KTPOMAarHUTHOM WHIYKIIMU, 3aKOH COXPAHECHUS DHEPIUH,
3aKOH MPSIMOJIMHEMHOTO PacpOCTPAaHECHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETAa; 3aKOH COXPAHEHUS DHHEPruHM, 3aKOH COXPAHCHHMS MMIIYJbCa, 3aKOH COXpPAaHEHUS
ANIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHHsT MAacCOBOIO 4Yucia, MOCTyJiatel bopa, 3akoH
paauoOaKTHBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH mpu
aHanu3e PU3NYECKUX SBICHHUI U MPOIIECCOB.

OK 02. Hcnoub3oBaTh COBpEMEHHBbIC CpeICTBa MOMCKA, AHAJIW3a W HHTEpPNpeTanuH
uHpopManMu, M  HH(POPMALMOHHBbIE  TEXHOJOTMM /IS  BBINOJHEHUS  3aga4
npogeccCHOHATIBHOM 1eSITeIbHOCTH

O0mue

B o0nacti 1eHHOCTH HayYHOTO MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOILECTBEHHOM NpPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B IMOJUKYJIbTYPHOM MHpE; - COBEPIICHCTBOBAHUE S3BIKOBOM U
YUTATEIBCKOM KYJIBTYpPbl KaK CPEICTBA B3aUMOJEHUCTBUS MEXY JIIOJAbMHM U MO3HAHUS MHUpA; -
OCO3HAHHE IIEHHOCTH HAay4HOH JeSATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATEBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

OBnazeHre yHUBEpCAIbHBIMU YUEOHBIMU TO3HABATEIbHBIMU JEHCTBUSIMHU:

B) pabora ¢ umH(poOpMalMen: - BIaJeTh HAaBbIKAMM MOJY4YeHHUS HH(POPMALMU U3 HUCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENBHO OCYIIECTBISTh IMOMCK, aHAJINW3, CHUCTEeMATU3alUI0 U
UHTEpIpeTalnio HH(POPMALUK PA3IINYHBIX BUAOB U (OPM MPE/ICTABICHUS; - CO3aBaTh TEKCTHI B
pa3anyYHbIX QopMmaTax ¢ y4eToM Ha3HaueHus MH(opMalnuu U IeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMANIbHYI0O (OpPMY TMpEACTaBIEHUS M BHU3yalIM3allUd; - OLEHHBATh JOCTOBEPHOCTD,
JIETUTUMHOCTh MH(OpMalMK, €€ COOTBETCTBHE NMPABOBBIM U MOPAIbHO-3TUYECKHUM HOpMam; -
UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHU3alMOHHBIX 3a1ad C cOONIoAeHuEeM TpeOOoBaHUM
SPrOHOMHUKH, TEXHUKH OE30IaCHOCTH, TUTHUEHBI, pecypcocOepeKeH s, MPaBOBbIX U ATUYECKHX
HOPM, HOPM MH(OPMAIIMOHHON 0€30IaCHOCTH; - BIIa/IeTh HABBIKAMM PAClIO3HABaHMs U 3aILUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30IacCHOCTH JINYHOCTH.

JAucuunianHapHbie



-yMeTh YYHUTHIBaTh T'PAaHUIl MPUMEHEHUS H3YUYCHHBIX (DU3MUECKUX MOJENei: MarepuaibHas
TOYKA, MHEpIMAJIbHAsl CUCTEMAa OTCUETa, UJICATbHBIN ra3; MOJIEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEpPABIX TEJ, TOUECUHBIN 3JEKTPUUYECKUN 3apsi, SAEpHAas MOJAENb aTOMa, HYKJIOHHAas MOJEIb
ATOMHOTO S/Ipa TPU PEIICHUU PU3NICCKUX 3a]1a4.

OK 03. IlnanupoBaTth U Peaiu30BbIBATH COOCTBEHHOE MPOodeccHoOHAIbHOE U JIUYHOCTHOE
pa3BuTHE, NPEANPUHUMATEILCKYI0 /IeATeJbLHOCTh B mnpodeccuoHaibHoii  cdepe,
HCIOJb30BATh 3HAHUA 10 (PUHAHCOBOM TIPAMOTHOCTH B Pa3jMYHbIX KH3HEHHBIX
CUTYaIUAX

Oo0mmue

B o6siactu 1yXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

- c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ATHUYECKOIO IMOBEACHUS; - CIOCOOHOCTH
OIICHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI M LIEHHOCTH; - OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHHE YCTOMYUBOIO
OyIlylIero; - OTBETCTBEHHOE OTHOIIECHUE K CBOMM POAMTENISAM U (WJIM) APYTMM YIEHAM CEMbH,
CO3JJaHUI0O CEMbM HA OCHOBE OCO3HAHHOIO MPHUHATHS LEHHOCTEH CEMEWHOW >KU3HU B
COOTBETCTBUU C TPAIULIUIMHU Hapo 0B Poccuu;

OBnaieHue yHUBEPCAIbHBIMU PETYJISATUBHBIMU JICHCTBUSIMMU:

a) CaMOOpraHM3alus: - CaMOCTOSTEIbHO OCYIIECTBIISITh I103HABATEIbHYIO JAESITEIbHOCTb,
BBISBJISITH MPOOJEMBI, CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00Opa3oBaTEIbHOMN
JESATETbHOCTH W JKU3HEHHBIX CHUTYallUsX; - CaMOCTOATENbHO COCTaBISATH IUIAH PEIICHUS
mpoOJIEMBbI C YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHHUIA; -
JIaBaTh OIICHKY HOBBIM CHTYAIlHSM; CIIOCOOCTBOBATH (DOPMHUPOBAHHIO M TPOSIBICHHUIO IIUPOKON
SPYOUIMH B pPa3HBIX O0OJACTSIX 3HAHHM, MOCTOSHHO MOBBIIIATH CBOW 0OO0pa3oBaTelIbHBIA U
KYJbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOIIb: UCIOJIL30BaTh MPUEMBbI PeQIIEKCUH AJS OLIEHKH CUTYyaIlllH, BIOOpa BEPHOTO
pelIeHus; -yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKCHHIO;

B) OMOIMOHAJBHBIA HMHTEIUIEKT, MPEANOoNaralomudi  cOpMUPOBAHHOCTh: BHYTpPEHHEH
MOTHBAIlUM, BKIIOYAIOMICH CTpEeMJICHHE K JOCTHXKEHUIO 1eTd H yCHexXy, ONTHMHU3M,
WHULIMATUBHOCTb, YMEHHME JI€UCTBOBAaTh, HUCXOJs M3 CBOUX BO3MOXKHOCTEH; - SMIIATHH,
BKJTFOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSHUE JAPYTHX, YUYUTHIBATh €r0 MpHU
OCYIIECTBIIEHUU KOMMYHUKAIIUHU, CIIOCOOHOCTh K COYYBCTBUIO U COIEPEKUBAHUIO; COIIMATBLHBIX
HABBIKOB, BKJIFOUAIOIIMX CIHOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTMMH JIFOJBMU,
3a00THTHCS, TPOSBIISATH HHTEPEC U pa3periaTh KOHGIUKTHL.

JucuunJIMmHaApHbIe

- BJIaJIETh OCHOBHBIMHM METOJIaMHU HAy4YHOTO MO3HAHUS, UCIOIb3yeMbIMU B (PU3UKE: MPOBOIUTH
npsIMbIE W KOCBEHHBIE HM3MEpeHUs (PU3MUECKUX BEIWMYHMH, BHIOMpas ONTUMAJBHBIN CIIOCOO
MU3MEPEHMS] U UCIOJb3Ysl M3BECTHBIE METOJbl OLIEHKU IOrPEIIHOCTEH HW3MEPEHHH, MTPOBOIUTH
WCCJICIOBAHNE 3aBUCUMOCTEN (PU3NUECKHX BEIMYUH C HCIOJIH30BAHMEM MPSIMBIX H3MEpPEHUH,
OOBSCHATH TONyYEHHBIE PE3yIbTAThI, UCIONB3YsI (PU3NYECKUE TEOPUH, 3aKOHBI M TIOHATHUS, U
JIeNaTh BBIBOJBI; COOMIOAATh MpaBuja 0e30MacHOro Tpynaa MpH MPOBEACHUM HCCIEI0BaHUN B
pamMkKax  y4eOHOTO DKCIEpUMEHTa U  y4eOHO-UCCIIEeNOBATENbCKONM  ACSITENbHOCTH  C
HCIIOJIb30BaHUEM IU(POBBIX HM3MEPUTEIbHBIX YCTPOHCTB U J1a0OpaTOPHOTO OOOpYIOBAHUS;
c(hOpMHUPOBAHHOCTH MPECTABICHUN O METO/IaX MOTYUYEHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUHN
- oBinageTh (chopMHpoOBaTH MPEACTABICHUS) MpaBWIaMU 3alucu  (QU3NYecKux (opmy
penbedHO-TOYeuHOM cuctembl o0o3HaueHuit JI. bpaitng (mas ciemblx U cIabOBUISIIMX
00ydJaromuxcs).

OK 04. D pexTnBHO B3aMO€iICTBOBATH U PA00TATH B KOJIJIEKTUBE U KOMaH/e

Oo0mue

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHIO M CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH H
CaMOONPENENICHUIO; -OBJaJICHHE HaBbIKAMU y4eOHO-UCCIIEIOBATENbCKON, MPOEKTHOW U
COILIMAIbHOM JeSITEIbHOCTH,



OBnajeHyne yHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JAEHCTBUSMU: O) COBMECTHAS I€ATEIbHOCTb!
- NOHMMAaTh U MCHOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOM W WHAMBHUIYaJbHON pabOThI; -
IPUHUMATh LI€JIH COBMECTHOM /€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATh JIEHCTBUS 110
ee JOCTW)KCHMIO: COCTaBIATh IUIAH JEUCTBUHM, pACHPENEIATh POJU C YYETOM MHEHUU
YYaCTHUKOB OOCYX/aTh pe3yJIbTaTbl COBMECTHOM palOOoThl; - KOOPAMHUPOBATh U BBIOJIHATH
paboTy B YCIOBHSX pPEaJbHOrO, BUPTYaJbHOTO W KOMOMHHPOBAHHOTO B3aWMOJEHCTBHS; -
OCYILECTBIIATh MO3UTUBHOE CTPATErMUYECKOE IOBEIEHUE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

OBnajeHue yHHMBEPCAIbHBIMU DErYJSITUBHBIMU JEMCTBUSAMHU: T) IHpPUHATHE ce0s U APYrux
JIOJEH: - NpPUHMMATh MOTHUBBI M apryMEHTBhl JPYIMX JIIOAEH IIpU aHalIu3e pe3ysbTaToB
NeSTeIbHOCTH; - INPU3HABaTh CBOE MPABO M MpaBO IPYIUX JIOJEH Ha OMmMOKU; pa3BUBATh
CIIOCOOHOCTh IOHUMATh MUP C TO3ULMH JPYrOro 4YeJI0BEKa.

JAncuuninHapHbIie

- OBJIQJIETh YMEHUSMU pabOTaTh B IPYyMIE C BHIIOJHEHHUEM DPA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh padOTy TIPyMIbl, PALMOHAIBHO PACHpPEAEIATh AEATEIbHOCTh B HECTaHIApTHBIX
CUTyalUsX, aJE€KBaTHO OLEHUBATh BKJIAJ KaXJOIO0 M3 YYAaCTHUKOB TIpPYyNIbl B PpELICHHUE
paccMaTpuBaeMOi POOIIEMBI.

OK 05. OcyuiecTBJSITh YCTHYI0O U NMCbMEHHYI0 KOMMYHHUKAIMI0 HA IOCYAapCTBEHHOM
si3pike Poccumiickoii @Degepanmu ¢ y4eToM OCOOCHHOCTEH COLHMAJIBHOIO M KYJIbTYPHOI'O
KOHTEeKCTa

Oommue

B o6nactu 3cTeTnueckoro BOCIUTaHUS:

- ACTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas 3CTETUKY HAay4YHOTO TBOPYECTBA, HMPUCYIIETO
¢u3nyeckoil Hayke; - cOCOOHOCTh BOCHPUHMMATBH PA3JIMYHBbIE BUJbI UCKYCCTBA, TPAJAULUU U
TBOPYECTBO CBOETO M JIPYTMX HApOJOB, OIIYIIATh SMOLMOHAIBHOE BO3AECHCTBHE UCKYCCTBA; -
yOEXKIEHHOCTh B 3HAYMMOCTH JJIsi JIMYHOCTH U OOIIECTBa OTEYECTBEHHOTO WU MHPOBOIO
UCKYCCTBAa, ITHUYECKMX KYJBTYPHBIX TpPAAULMA M HAPOJHOTO TBOPYECTBA; T'OTOBHOCTh K
CaMOBBIPQKEHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIIEHUE IPOSBIATH KauecTBAa TBOPUECKOMH
JUYHOCTH;

OBnaneHne yHUBEpCAIbHBIMU KOMMYHHUKATUBHBIMU JI€HCTBUSMU:

a) oOIieHue: - OCYUIeCTBISATh KOMMYHHUKAIlMM BO BceX cdepax >XKHU3HM; - paclo3HaBaTb
HeBepOasbHbIE CPEJCTBA OOIIEHHS, MOHMMATh 3HAYEHHWE COLIMAJIBHBIX 3HAKOB, Paclo3HaBaTh
NPEANOCHIIKM KOH(PIUKTHBIX CUTYyallMH M CMr4ath KOH(JIMKTBI; - Pa3BEPHYTO U JIOTHYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

JAucuunianHapHbie

YMETh pacro3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHl) U OOBSACHATh UX HA OCHOBE M3yUEHHBIX
3aKOHOB: PaBHOMEPHOE W PABHOYCKOPEHHOE TMPSIMOJMHEHHOE IBM)KCHHE, CBOOOJHOE ITaJIcHUE
TeN, JBWKEHHE 1O OKPY>KHOCTH, MHEPIUS, B3aUMOJCHCTBHE TeN, KoledaTenbHOe ABMKECHUE,
PE30HAHC, BOJIHOBOE IBWXKCHHE, MU Qy3usi, OPOYHOBCKOE JBIKCHUE, CTPOCHUE JKHJIKOCTEH U
TBEPABIX Tell, U3MEHEHHE 00beMa Tell MPU HarpeBaHUU (OXJKICHUH), TEIJIOBOE PaBHOBECHE,
UCTIapeHre, KOHJICHCAIHs, TUIaBJICHNEe, KPUCTAUIN3ANs, KATICHNE, BIIAXKHOCTh BO3/yXa, CBS3b
CpeaHel KMHEeTHYECKOM YHEPTUH TEIIOBOTO JIBIKEHUS MOJIEKYJ ¢ a0CONIFOTHON TeMIepaTypoil,
MOBBIINICHUE JIABJICHWS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXIY
napaMeTpaMH COCTOSHUS ra3a B M30IpPOIIeccax; AMEKTPU3AlUs Tell, B3aUMOJCHUCTBUE 3apsJIOB,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aMMOJICHCTBHE MAarHUTOB, JICKTPOMArHUTHAS WHIYKIIHS,
JeCTBIE MarHUTHOTO TOJISI HAa TIPOBOJIHUK C TOKOM M ABWXKYIIHMICS 3apsif, DJIEKTPOMAarHUTHBIC
Kojie0aHus M BOJIHBI, MPSIMOJMHEIHOE pacHpoCTpaHEHUE CBETa, OTPaKEHHUe, IMPeIOMIICHUE,
uHTepdepenysa, nudpakuus U MONSIPU3ANUS CBETa, JAUCIEPCHS CBETA; (OTOIICKTPUUCCKUIN
3¢ ¢dexT, cBeToBOoe JaBieHHE, BO3HUKHOBEHHE JIMHEHYaTOro CreKTpa aTroMa BOAOpPOAa,
€CTECTBEHHAsI U UCKYCCTBEHHAS PaJHOaKTUBHOCTb.



OK 07. CopeiicTBOBATHL COXPAHEHUIO OKpY:Kawlleid cpelabl, pecypcocOepekeHuro,
NPUMEHATH 3HAHUSA 00 M3MEHEHHHM KJMMATa, NPUHIHUNBI (epexJIMBOr0 MPOU3BOACTBA,
3¢ exkTUBHO 1€elicTBOBATH B YPEe3BbIYAHHBIX CUTYAUAX

O0mmue

B ob6nacTu 5K0JI0rH4ecKOro BOCIUTAHUSA:

- C(l)OpMI/IpOBaHHOCTb 9KOJIOTHYECKOM KYJbTYPHI, IIOHUMAaHHUEC BIIMAHUA COUAaJIbHO-
SKOHOMHMYECKHUX TMPOILIECCOB HAa COCTOSHUE MPUPOAHON M COLMAIBHOM Cpelbl, OCO3HaHUE
I00ATLHOTO XapaKTepa SKOJIOTHYSCKHUX TPO0JIeM; - TUTAHUPOBAHKUE U OCYIICCTBIICHUE ACHCTBHIA
B OKpYXarollei cpele Ha OCHOBE 3HAHUS IeNiell YCTOMYMBOIO pa3BUTHS UEIOBEYECTBA;

AKTMBHOE HENPUATHE [EUCTBHUM, IPUHOCAIIMX BpeJ OKPYXKAKOIIEH Cpene; - YMEHHE
IPOTHO3UPOBAaTh  HEOJArONPUSTHBIE  HKOJOTMYECKHE  IOCIEICTBUS  MpeIIpPUHUMAECMBbIX
JEHCTBUM, INIPENOTBpAIlaTh UX; - PpACUIMPEHHE OIbITa JEATEIBHOCTU SKOJOTMYECKOU
HalpaBJIEHHOCTH Ha OCHOBE 3HaHUM 10 (u3uke

JlMcuMIIMHAPHbIE

cOopMHPOBATh YMECHHS MPUMEHSTH MOJIyUYCHHBIC 3HAHUS JJIs1 OOBSCHCHHUSI YCIOBHIA MPOTEKAHUS
(GU3HYECKUX SIBICHUNA B MPUPOAC M IS TPUHSATUS MPAKTUYCCKUX PEIICHUH B MOBCEIHECBHOMN
JKU3HM JuIg  oOecriedyeHus: Oe30MacHOCTH TMpH  OOpamieHud ¢ OBITOBBIMH TIpHOOpamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUS 3JOPOBBS M COOIIOJCHUS HOPM SKOJIOTHYIECKOTO
NOBEJICHUST B OKPYJXKAloIIeH cpesie; MOHUMAaHWE HEOOXOJMMOCTH TPUMEHEHHUS JIOCTHIKCHUM
(U3HUKY U TEXHOJIOTHH JUIS PAlliOHATBHOTO TPHPOIOTIONB30BAHUS.

[1IK 1.1. BemosHATh onepanuu 1o OCylIECTBICHUIO MEPEBO30YHOTO IMpoliecca ¢ MPUMEHEHUEM
COBpPEMEHHBIX UH(POPMAIIMOHHBIX TEXHOJIOTHI yIIPaBIeHUS IEPEBO3KaAMH.

I1K 1.2. Opranu3oBbiBaTh pabOTy HepcoHaNa MO OOECIEYeHHI0 OEe30MacCHOCTH MEPEeBO30K U
BbIOOPY ONTHUMAaJbHBIX pEIIEHUH MNpuU paboTax B YCIOBUSAX HECTAHAAPTHBIX M aBApPUITHBIX
CUTyalui.

1K 1.3. OdopmiIATs TOKYMEHTHI, periaMeHTHUPYIOIINE OpraHU3aIMIo IEPEBO30YHOI0 MpoIiecca.

1K 2.1. Opranu3oBsiBaTh pabOTy IepcOHaNa MO MJIAHUPOBAHUIO M OPTaHU3alMU [IEPEBO30YHOIO
nporiecca.

I[IK 2.2. OGecneunBaTh 0€30MaCHOCTb JBIXCHHS W pemarh NpodecCHOHANbHbIE 3aladu
MOCPEJICTBOM ITPUMEHEHUSI HOPMATUBHO-TIPaBOBBIX JOKYMEHTOB.

[IK 2.3. OpranuzoBbiBaTh paboOTy MepcOHaia MO TEXHOJOTHYECKOMY OOCITyKHBaHUIO
IEPEeBO30YHOr0 MpolLiecca.

[IK 3.1. Opranu3oBbiBaTh pabOTy mepcoHanta Mo oOpabOTKEe MEPEeBO30YHBIX JOKYMEHTOB M
OCYILECTBIIEHUIO PACUETOB 32 YCIIYTH, IPEJOCTABIISIEMbIE TPAHCIIOPTHBIMU OpTraHU3ALUSIMHU.

[IK 3.2. ObecneunBaTh OCYUIECTBJICHHE TIpoOllecca YMpaBIECHUS IEPEeBO3KAMM Ha OCHOBE
JIOTUCTUYECKON KOHIIETIIUY U OPraHU30BbIBATh PALIMOHAIBHYIO IEpepadOTKy IPy30B.

I[IK 3.3. Ilpumenarp B Tpo(ecCHOHATLHON JEATEILHOCTH OCHOBHBIE  ITTOJIOKEHUS,
PEryJIMPYIOIIME B3aUMOOTHOLIEHHUS T0JIb30BATENICH TPAHCIIOPTA U IEPEBO3YMKA.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIMHBI

2.1. O6beM yueOHOM TMCUMILUIHHBI M BU/IbI Y4e0HO#i padoThI

Bun yueOHo# padoThI

Oo6vem uacoe

Y4yeOHas Harpy3ka o0y4yaromierocsi (Bcero) 130

B TOM YHCJIC:

B TOM YHCIJIC:
TEOPETUIECKOE 00yUCHUE 92
71a00paTOPHBIC 3aHITHS 20
NPAaKTUYCCKHUE 3aHATHsI C TPOECCHOHATBHOI HATPABICHHOCTHIO 18
KOHCYJIbTAIIMH 3allliTa WHANBUIYAIHHOTO IPOCKTA 2
KOHCYJIbTAITIH 2
IPOMEXKYTOYHAs aTTecTanus B GopMe sK3amena 7







2.2. TemaTu4ecKHuii MJIaH y4eOHOI TUCHUILTUHBI DU3nKa

Peanmnsyem
ble
HaumenoBanue Copaepxxanue yueOHOro MmaTepualia, 1a00paTtopHblie padoThl, cCaMOCTOsITeIbHAS padoTa O0bem
PasiesioB U TeM CTYIEHTOB. 4acoB MOAY./TH
PIIB/OK
IIK
1 2 3 4
Paszpnean 1. 26
MexaHnuka
Tema 1.1. Coaep:xanue yueOHOro MaTepHuaja 10
Kunematuka - IToBTOpEHHE IKOJIBLHOIO Kypca (pu3uKu. 2 MI1 M2 M3
dusnueckue BeIMUnHbl. ENqMHALBI n3MepeHns: GU3n4ecKux BeanuuH B cucteme «CI». OK 01-
KpaTHble 1 10JIbHBIC PUCTABKU €AUHUI] U3MEPECHUH. OKl11
3-4 | Mexanu4ecKoe JABUKEHHE. 2 IIK1.1 3.1
JIBmxeHue Touku U teina. [lonoxenue Touku B mpocTpancTBe. CriocoObl onucaHus
nBmkenusa. CucreMsl orcyeta. Ilepemenienue.
5-6 | PaBHOMepHOe qBH:KEHUE. 2
CKopocTh paBHOMEPHOTO IPAMOIMHEHHOIO IBMKEHHS. Y PaBHEHUE PABHOMEPHOIO
IPSIMOJIMHEHHOTO JBUKEHHUSL.
7-8 ﬁmmce}me € MOCTOSAHHBIM YCKOPEHHEM. 2
THOBEHHas cKOpocTh. CloxkeHne ckopocTeil. Y ckopeHue. CKOpoCTh IPU JBUKECHHUH C
IMOCTOSIHHBIM YCKOPEHHEM. Y paBHeHU JBMKeHUA. CBoOOIHOE aJICHUE TEJL.
9-10 | [lepuoauveckoe IBUKEHHE. 2
BpamarensHoe neuxenue. [lapaMeTpsl BpalaTenbHOro JBUKECHHUS.
11-12 WHAMHKA KOJIeOaAHUH. 2
CJIOBUSI BO3HHMKHOBEHMsI CBOOOJHBIX KosieOaHuMH. Marematnueckuii masTHUk. Paza
konebanuit. ['apmMmonndeckue konebanus. KonebatenbHas cuctemMa moj 1€MCTBUEM BHEITHUX
cwil. V3MeHeHMe SHepruu Moj JAeWCTBUEM BHEIIHUX CHJI. BbIHYXXIeHHbIE KojeOaHus.
Pe3onanc. YcaoBus BOSHUKHOBEHHsI pe3oHaHca. Bo3aelicTBue pezoHanca u 6opbda ¢ HUM.
13-14 | JladopaTopHasi paGora Nel
N3yuenne konebanuii mpy>KMHHOTO MasiTHUKA 2
15-16 | JlabopaTopHasi paGoTa Ne2 2
OnpefeneHrue ycKopeHusi CBOOOIHOTO MaieHus
Tema 1.2. Coaepsxkanue y4eOHOro MaTepuasa 6
JAnHamuka 17-18 [ 3akonbl HploToHA. 2 MI M2 M3




IlepBbii 3akoH Hptorona. Cumna. CBs3b MEXy yCKOPEHUEM U CUIIOW. BTOopou 3akoH OK 01-
Hetorona. Tperuit 3akon HetoTona. Macca. MHepuunanenblie cucremsl oTcuera. [IpuHuun OKl11
OTHOCUTEJIBLHOCTH B MEXAHUKE. IIK1.1 3.1
19-20 | Cuiibl B MeXaHMKe. 2
['paBuTtanimonnsie cuibl. CUIbl BCEMHPHOIO TSATOTEHHS. 3aKOH BCEMHUPHOIO TITOTEHHS.
epBasi KocMuyeckass ckopocTb. Cuna Tskectn u Bec. HeBecomocTh. Cuibl ynpyrocru.
I[eE)OpMauml U cwibl yrnpyroctd. 3akoH ['yka. Cunbl Tpenus. Ponb cun tpenus. Cumsl
TPEHUsI MEXAY CONPUKACAIOLIIMMUCA MOBEPXHOCTAMH TBEPABIX Tesl. CHibl CONMPOTUBIIEHUSA
IIPU ABUKEHUU TBEPJBIX TEJI B )KUIKOCTAX U ra3ax
21-22 TlpakTtuueckas padora Nel «IIpumenenne 3akoHoB HproToOHA B podeccuoHanbHOM 2
JEATETbHOCTI.
Tema 1.3. Coaep:xaHue yue0OHOro MaTepHaJja 10
3aKOHBI 23-24 | Hmnyabc. 3aK0H COXPAaHEHHUs UMITyJbCa. 2 MI1 M2 M3
COXpAaHEHUS B VIMITyJIbC MaTepuaabHOM TOUYKH. 3aKOH COXPAaHSHHMS UMITYIbca. PeakTHBHOE JIBIKCHUE. OK 01-
MEXaHUKE 25-26 | PabGora cuabl. 2 OK11
Kunernueckas sneprus. Padora cuibl. MomtHocTs. KnHeTHUECKAsI 2JHEPTHUS U €€ U3MEHEHHE. [IKI1.1 3.1
[TorenuuansHas sHeprus. Pabota cunbl Tsxectu. Pabota cunbl ynpyroctu. [loTeHimansnas
9HEprusi. 3aKOH COXPaHEHUS IHEPIUHU.
Paznen 2.
MouekyasipHas
¢pusuka.
Tepmoanunamuk
a.
Tema 2.1. Coaep:kaHue y4eOHOIr0 MaTepuaja 11
OcHoBBI 27-28 | OcHOBBI Monekyuﬂgﬂo-KuHeaneCKoﬁ TEOPHH. 2
MOJIEKYJISIPHO- HoxkazatenberBa | 1 2 nonoxenust MKT. BpoyHnoBckoe nBuxkenue. Cuiibl B3aUMOJICHCTBUS M1 M2 M3
KMHETHYECKOU Monekyl. CTpoeHue ra3o00pasHbIX, TBEPABIX U KUAKUX Tell. OCHOBHBIE MOJIOKEHUS OK 01-
TEOpuun MOJIEKYIIPHO-KUHETHYECKOU TeopuH. Pasmeprr monekyin. Macca mosexyi. Komudectso OK11
BeniecTBa. MieanbHbli ras3. IK1.1-1.3
29-30 | OcHOBHOe ypaBHEeHHE MOJICKYJ/JISIPHO-KHHETHYEeCKOH TEOpHH. 2 o
Cpennee 3nayenue KBaHFaTa CKOpocTH MoJieKyd. OCHOBHOE ypaBHEHUSI MOJIEKYJISIPHO-
KHHETH4Yeckol Teopun. Temmnepatypa u ee usmepenue. TemmnepaTypa U TEII0BOE
paBHOBecHe. Onpenencuue teMueparypsl. AGcomoTHas Temneparypa. Temneparypa- mepa
CpellHEe KHHETUYECKON YHEPTUU MOJIEKY L.
31-32 IIpaktuueckass padora Ne2 «IneanpHbli ra3. PemenHue 3amady ¢ npodecCMOHATBHOU 2

HAIpaBJICHHOCTBIO).




33-34

YpaBHeHHe COCTOSHMA UaealbHOro raza. Msonpoueccel B razax.

OnpeneneHne CKOPOCTEN MOJIEKYJI Ta3a. Y paBHEHUE COCTOSHUSA UACAIBHOTO rasa.
HMsomponecce! B razax. M3orepmudecknii npouecc. 3akon boinsa-Mapuorra. M300apHslii
npouecc. 3akoH ['eii-JItoccaka. M3oxopusiit ponecc. 3akox lapis.

Hroro 3a 1 cemectp

34

1-2 IIpakTnueckas padora Ne3 «M3omnpoueccel B razax. Penienue 3aiad ¢ npodeccrnoHalbHON
HaIlpaBJIEHHOCTHIO»

34

HacpblleHHbIH ¥ HeHAChIIeHHbIN nap. BiaaxHocTs Bo3ayxa.

HacplilieHHbpli1 M1 HEHACHIEHHBIM Map. 3aBUCUMOCTb JIaBJICHUS HACBIIMIEHHOTO Iapa OT
temrieparypel. Kunenne. BiaxxHOCTh Bo3myxa. AOCONIOTHAS M OTHOCHTEIIbHAS BIKHOCTH
Bo3ayxa. /laBnenue BoasHoro napa. MisMepenne n 3Ha4eHNE BIAKHOCTH

Mexanuuyeckue CBOMCTBA TBEPABIX TeJl.

Teepaple Tena. MexaHn4yeckre CBOMCTBa TBEPAbIX Tell. Bunabl nedopmanuu. [ImacTuaHOCTD,

ﬁymcocn,. Kpucrammaeckue u amopdubie Tena. Kpuctamisl. AHU30TPOIHS KPUCTAIIIOB.
OHOKPHUCTAILIBI M MOTUKpUCTAIBI. AMopdHBbIe Tena. CBoiicTBa aMOpHBIX Tel. Kuakue

KPHUCTAJLTHI.

7-8 JTaGopaTopHas paGora. Ne3
Ornpenenenne MOyJis yIpyrocTH

Tema 2.2.
OCHOBBI
TEPMOJUHAMUKHU

Coaep:xxkaHue y4eOHOro MmarepuaJa

9-10

BuyTpeHnnsisi JHeprusi u padoTa B TepMOIMHAMUKE.

IlepBBlii 3aKOH TepMOAMHAaMUKHU. BHyTpeHHsa »Heprus. Bryrpennsas sneprus B MKT.
BHyTpeHHss sHeprus ueaqbHOr0 OJHOATOMHOIO ra3a. 3aBUCHMOCTb BHYTPEHHEHN 3HEprun
OT MakporapaMeTpoB. V3mepenue paboTsl IpU coBeplIeHUH padoThl. Briunciaenne paboThI.
I'eomerpuueckoe HcTonkoBaHMe paboThl.  TemmoobmeH. KomnyectBo  TemnoTel U
TEIUIOEMKOCTb. YJIeNIbHasl TEIUIOTa MapooOpa30BaHUs, ILIABJICHUS. 3aKOH COXPAHEHUS
JHEPIUH.

11-12

IlepBbIil 3aKOH TEPMOIMHAMMKH. § §
[IpuMeHeHne nepBOro 3akOHAa TEPMOJIMHAMHKHU. M30XOpHBIM mIpolecc, U30TEPMUYECKUN
nporecc, U300apHbIi npoliece, aanadaTHbIN mponecc. Termioo0MeH B 3aMKHYTOM cUcTEME.

13-14

Bropou 3akoH TepMoanHamMuKH. TenioBbie ABUraTe M.

HeoOpatumocTs nponieccos B mpupoae. Bropoit 3akoH TepmoanHaMuky. CTaTUCTHYECKOE
HCTOJIKOBaHME HEOOPATHUMOCTH MPOLIeccOB B pupoe. IlpumeHenne BTOporo 3akoHa
TEPMOJMHAMMKH. BUJIBI TETUIOBBIX MAIIMH, Y CTPOMCTBO U MPUHLMI PaOOTHI TETIOBEIX
asurateneil. Koagduunent nonesnoro neiicteus apurateneil. OxpaHa oKpysKaroliei cpepl.
BivsiHMSA TPaHCIOPTHBIX CPEICTB HA OKPYKAKOUIYIO CPEy.

15-16

pakTnueckasi padora Ned «OcCHOBBI TEpMOJMHAMUKU. Pemienue 3aaad ¢

HpOd)CCCHOHaHBHOﬁ HaIlpaBJICHHOCTBIO».

Paznean 3.
DIeKTPOAUHAM
HKa

60

MI M2 M3
OK 01-
OKl11

[1K1.1-1.3




Tema 3.1. Coaep:xanue yieOHOr0 MaTepuaja 18
Onekrpocratuka, | 17-18 [ DiaexkTpuyeckuil 3apsj. JJIeKTpUYECKOe MOJIe. 2 MI1 M2 M3
MMOCTOSIHHBIN DNeKTpUYeCKUil 3apsil. DJIIEMEHTAPHBIE YaCTULIbl. DJIEKTPU3ALMS TeNl. 3aKOH COXPaHEHUS OK 01-
TOK. IEKTpUYECKOro 3apsaa. 3akoH Kynona. HanpspkeHHOCTD 31eKkTpuueckoro nois. Teopus OKl11
OJIN3KOJCHCTBUS U JANBHOICHCTBHS. DIEKTpUIecKoe moje [IpuHIun cyneprno3uiuu mojei. T1K2.1-2.3
CumnoBble JIMHUU AJIEKTPUYECKOTO MOJIS.
19-20 | IIpoBOAHMKHU M AUIJIEKTPUKHU B JIEKTPUYECKOM I10J1€. 2
JIMDIEeKTPUKYU B 3JIEKTpOCTaTHUECKOM ToJie. JBa Buna ausnektpukos. [lonspuzanus
JTUAJICKTPUKOB.
21-22 | PaGora cui1 3J1IeKTPHMUYECKOI0 MOJIsl. 2
[ToTenuuanpHas »Heprust 3apspDKeHHOro Tena. Pabora mpu mepemernieHud 3apsga B
OTHOPOJHOM AJIEKTPUYECKOM oJie. [Torenuman. PazHoctb MOTEHIINAJIOB.
OKBUNOTEHI[UATbHBIE TTOBEPXHOCTH.
23-24 | KonaeHncaropsbl. 2
DIEKTPOEMKOCTb. Y CTPOMCTBO KOHIEHCATOPOB. JDHEPrusl 3apsHKEHHOTO KOHICHCATOopA.
[IpumeHneHne KOHIEHCATOPOB.
25-26 IlpakTuyeckas padora NeS «DnektpoctaTuka. Penenue 3aiau ¢ npodeccuoHaaIbHON 2
HAIPABICHHOCTHIOY.
27-28 | IlocTosiHHBINA TOK. 3aKkoH OMa Il y4acTKa Helu. 2
Onextpuueckuid Tok. Cuja Toka. YCIOBUS CyLIECTBOBaHMS Toka. 3akoH OMa Juid ydyacTka
uenu. Conpotusienue. [locaeaoBaresibHOE U TapaJJIEIbHOE COSAUHEHNE TPOBOIHUKOB.
29-30 IIpakTnueckas padora Ne6 « Pacuer nenen nocrossHHOro Toka. Pemenue 3amau c 2
MpoeCCHOHAIBHON HAIIPaBICHHOCTHIOY.
31-32 [ PaboTa 1 MOIIHOCTDH MOCTOSIHHOTO TOKA. DJIC. 3akon Oma a1l MOJIHOH LieNu. 2
Pabota toka. 3akon Jlxoyins - Jlennia. MomntHocts Toka. PaboTa 1 MOITHOCTH MOCTOSTHHOTO
TOKA. DIIEKTPOABMXKYIIAs cuiia. 3akoH Oma /1715 MOJTHOM LIETIH.
33-34 JIabopatopHas pabora Ned 2
[TocnenoBarenbHOE U MapajyieIbHOE COETMHEHHE TPOBOTHUKOB
35-36 JIabopaTtopHas padora Ne5 2
W3mepenne yenbHOro ConpoTUBICHUS] TPOBOIHUKA
37-38 JladbopaTopHasi pabota Ne6 2
N3yuenune 3/1C ¥ BHyTPEHHETO COMPOTUBIICHUS! UCTOUYHUKA MTUTaHUS
Tema 3.2 Coaep:xxaHue MmaTepuaja 6
Onexrpuuecknii | 39-40 | DileKTpUUYeCKMH TOK B JKHAKOCTSX, ra3ax M MeTaiax 2 M1 M2 M3
TOK B Pa3JIMYHbIX DNEeKTpOHHAs MPOBOJUMOCTh METAJUIOB. 3aBUCUMOCTH CONPOTHUBIICHHS] MPOBOJHUKA OT OK 01-
cpenax Temneparypbl.  CBEpXIPOBOAUMOCTb.  ODIEKTPUYECKMH TOK B JKUAKOCTSIX. 3aKOH OKl11
AIEKTPOJIN3a. DIIEKTPUUECKH paspsan B raze. Monusamus razoB. HecamocTosTenpbHBIA U MK2.1-2.3

CaMOCTOSITEIbHBINI pa3pAaabl. IInazma.




41-47

JJIEKTPHYECKHH TOK B MOJYNPOBOJHUKAX.

CtpoeHrue  HOJYNPOBOJHUKOB. CobctBeHHass U MpHUMECHas  IMPOBOJUMOCTH
HoIynpoBoAHUKOB. IIpsamoe u obOparHoe BKIIOYEHHE p-n nepexoga. Cxema BKIIOYEHHS
anoja. OCHOBHOE CBOMCTBO M NIPUMEHEHME auozaa. Pabora p-n mepexona. Auon. Ctpykrypa
U BUAbl TpaH3UCTOPOB. CXeMbl BKIIOYEHHUS TpaH3UCTOpPOB. (CBOHCTBA M TNpPUMEHEHME
TPaH3UCTOPOB.

Tema 3.3
MarsuTtHoe 1oJje

Conep:kanue matepuaJja

43-44 | MarauTHoOe 1moJie. M1 M2 M3
JlelicTBMEe MarHWTHOrO IOJIA Ha 3apsa WM NPOBOAHMK. B3ammoneiicTBue TOkoB. Bektop OK 01-
MarHMTHON MHAYKIUH. JInHuKM MarHuTHOW uHayKuuu. Cuna Ammnepa. 3akoH Amnepa. Cuna OKl11
Jlopenna. JIBukeHUE 3apsOKEHHOM 4YacTUIbl B OJHOPOJAHOM  3JIEKTPUUYECKOM TOJIE. K
Hcnonp3o0BaHue AeMCTBUS MAarHUTHOT'O MOJS Ha OBIDKYILEHCS 3apsi.

45-46 | MarauTHbIe CBOJMICTBA BellleCTBA.

HamarnnuuBanue BemiectBa. lumore3a Awmmepa. Buabl MarHMUTHBIX MaTepHANIOB.
MarxauTtHas 3anucs HHQOpMaIHH.
47-48 IIpakTnueckass padora Ne7 «MaruutHoe mnone. Pemienue 3amady ¢ npogeccuoHanbHOU
HaIpPaBJICHHOCTHIOY.

49-50 JIabopaTopHas pabora Ne7
Ha6JHOIl€HI/Ie JACUCTBUA MAarHUTHOT'O ITOJIA

Tema 3.4 Coaep:kaHue MaTepuaa
Onexrpomaraut | 51-52 [ DiexkTpoMarHuTHasi HHAYKIHA.
Hast UHAYKLUS OTkpbITHE BJIEKTpOMarHuTHOM uHAYKuMU. [IpaBuno JleHna. 3akoH 3JI€KTPOMAarHUTHOU
naaykun. D J1C HHIYKIHN.
93-54 | CaMOMHAYKIUSl. JHEPrUsi MATHUTHOIO MOJIS.
Camounnaykuusa. MHIYKTUBHOCTb. DHEPrusi MarHUTHOTO IMOJIA TOKa. DJIEKTPOMAarHUTHOE
oJie.
95-56 JIabopaTtopHas padora Ne8

I/I3yquHe SABJICHUSA BHGKTDOMaFHHTHOﬁ HMHAYKIHWHA

Tema 3.5
Konebanus u
BOJIHBI

Coaep:kanue MaTepuaia

57-58 | DiIeKTpOMarHMTHbIE KoJieOaHusl.
CBOOOJHBIE W BBIHY)KJEHHBIE 3JIEKTpOMAarHUTHbIE KojebaHus. KoseOaTenbHBIH KOHTYP.
VYpaBHeHHE Ko0JIeOaTeNbHOTO ABMKEHHS. Pe30HaHC B 3JEKTPUUECKOM KojeOaTelbHOM
KOHTYype. AMIUIUTYJly CHUJIbI TOKA NPU pe3oHaHce. [IpuMeHeHne pe3oHaHca B 31€KTPOCBS3H.
59-60 | lepemeHHDBIN 2JIEKTPUYECKHUH TOK.
%%GI/ICTB}/I-OHH/IG S3HAYCHHUA TOKAa W HAIPSAKCHUS. AKTHBHOE H PCAKTUBHOC COIPOTHBJICHUC.
OHJIEHCATOp M KaTyIIKa MHIYKTUBHOCTH B LIENIU MIEPEMEHHOIO TOKa. 3akoH OMa [uis nenu
IIEPEMEHHOTI0 TOKA.
61-62 | IIpou3BoACTBO M Mepeaadya IJIeKTPUIECKON IHEPIrUuM.

I'enepupoBanue  3JekTpuueckoil  sHepruu.  Tpancdopmaropsl. I[IpousBoactBo  u
UCIOJIb30BAaHUE DJIEKTPUUYECKOM dHepruu. Cxembl Iepefiayd NIEKTPUYECKOW DHEPIHH.




O} PeKTUBHOE UCIIOIb30BAHUE DIEKTPUUECKON JHEPTUH.

63-64 | BostHOBBIE AIBJICHUS. DJIEKTPOMATrHUTHbIE BOJIHBI U HX CBOMCTBA. 2
DKcrepuMEeHTaIbHOE  OOHApy»XEHHe JJIEKTPOMArHUTHBIX  BOJH. [LIOTHOCTH  MOTOKa
3JIEKTPOMAarHUTHOrO M3iny4yeHus. Pacnpoctpanenue BoisiH. IlapameTpsl BOJHBL. YpaBHEHHE
Oerymieii BONHBL. PacmpocTpaHeHue BOJH B yHOpyrux cpenax. [IpuHIUN H3IIydeHus
3JEKTPOMArHUTHBIX BOJH. M300perenue paguo A.C. Tlonoseim.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. PacmpocrtpaneHue pannoBosH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH. [Ipunumn panguocsssu. Moaynsuus u AeTekTupoBanue. Pa3sutue
CPEJICTB CBSI3H.
Paspnen 4. 10
Ornrtuka
Tema 4.1 Coaep:xxanue maTepuaja 8
CBeToBEIC BOTHEI 65-66 | 3akoHBI reOMeTpPU4ECKON ONTUKH. 2 M1 M2 M3
Cxopocts cBerta. [Ipunuun [tolirenca. 3akoHbl OTpakeHUs U npenomiieHus cBeta. [lomHoe OK 01-
OTpaKEHHE. OKl11
6/7-68 | CBoiicTBa cBeTa. 2 [IK2.1-2.3
Hucnepcusi cseta. OtkpeiTue aucnepcuu Hptotonom. Ombit Herotona. MHTepdepenuus
BoyH. Clo)XeHHe BOJH. YCIOBUS MakCMMyMOB W MHUHUMYMOB. MHTepdepeHuus cpera.
ﬂJH/IHa cBetoBoi BodHBI. udpakmus ceera. Teopust @penens. AudpakinuonHas KapTUHa.
udpakuronHas pemerka. [lonepedHocTs cBeTOBbIX BOJH. [lonspu3anus cBeTa.
69-70 JIabopaTopHasi padora Ne9 2
«OnpezneneHue nokasaTesis IPEeJOMICHUS CTEKIIa»
71-72 JlabopaTopHasi padora Nel0 2
«OmnpeneneHue JUIMHBI CBETOBON BOJHBDY.
Tema 4.2 Coaep:kaHue MaTepuaia 2
N3nyuenus u 73-74 | Buabl u3/1y4eHuH. 2
CIIEKTpPbI Ucrounuku cBera. CeKTpsl U CHEKTpalIbHBIE ammapatbl. Buabl criekTtpoB. CrieKTpaibHbBIN
anamu3. IlIkana >J€KTPOMAarHUTHBIX WM3IYYCHUH. BUIbI DJIEKTPOMATHUTHBIX H3JTy4YEHHH.
[TapameTpsl 311€KTpOMarHUTHBIX M3aydeHUu. [llkana s3neKkTpoMarHUTHBIX U3ITy4YEHU.
Paznen 5. 16
KBanrtoBas
¢du3uka,
CTPOEHME aToMa.
Tema 5.1 Conep:kanue matepuaJja 6
CBeTroBbIe
KBAHTEL 75-76 | KBanToBas Teopusi. ®oroddpdexr. 2 M1 M2 M3
dotordpdext, Teopusa poTod cg)eKTa, 3aKoHEI hoTodddekTa. OK 01-
77-78 | YpaBHeHHe JDHIUTEHHA. 2 OKl11

Pabora Beixona. Kpacnas rpanuna gotosdpdexra. @oToHb. DHEPrus U UMIYJIbC (OTOHA.

[Tpumenenue pororddexra.




79-80 IIpakTnuyeckas pabGora Ne8 «CseroBpie kBaHThL. PemeHue 3amad ¢ npoQecCMOHAIBHOU
HAIPABJIECHHOCTHION.

A Tema 5.2 Coaep:xxanue maTepuasa 2
ToMHas (pu3uKa
¢ 81-82 | Crpoenue atoma. Iloctynarel bopa. 2 M1 M2 M3
Crpoenue aroma. [lnanerapnas monens aroma. Mozaens Tomcona. KBaHTOBBIE MOCTYJIaThI OK 01-
bopa. Mojaens atroma Bogopoa 1mo bopy. OKl11
Tema 5.3 Coaep:kaHue MaTepuajia 10
dusuka 63-84 | PanmoakTHBHOCTL. 3aKOH PaJIMOAKTHBHOIO pacmnaja. 2
aTOMHOTO si/1pa OTKpbITHE paaUMOAKTUBHOCTU. Bunpl u3nyuyeHuil. PaamoakTuBHBIE NpeBpallleHUsA. 3aKOH
PaAMOAKTUBHOIO pacnaja.
85-86 | CTpoeHHe aTOMHOIO siipa. JHEPIHsi CBSA3M. 2
N3otonbl. OTKpeITHE HEUTPOHA. CTPOCHHUE ATOMHOTO SiApa. S IepHBIE CHIIBI.
87-88 | SAnepHble peakuuu. 2
Anepurie peakiuu. Jlenenue suep ypaHa.
Ilennblie siaepHBIE peakiuu. TepMOsSASPHBIC PSAKIIUH.
89-90 | DHeprus BbIX01A. B § 2
DHeprus BbIX0Ja. Y CTPONCTBO U MPUHLIMI IEUCTBUS SAEPHOIO peakTopa.
91-92 IlpakTuueckasi padora Ne9 «Pemenue 3axa4 no reme «dOu3rka aTOMHOTO Spay» 2
Pa3znea 6. 3
OBouonus
BCEJICHHOII.
9TeMa 6.1 Conep:kanue marepuaJja
BOJIIOLIUS
e eono%  [93-94 [ Conmednan cucrema. 2 MT M2 M3
JIBrokeHus HeOECHBIX TeJl. 3aKOHBI ABIKeHUs mianeT. Cuctema 3emitst — Jlyna. dusnyeckas OK 01-
IIpUPOJIa IUIAHET U MAJIBIX TEJI. OKl11
95-96 | 3Be3abl. CTpoenue Beesennou. 2
Connue. OCHOBHBIE XapaKTEPUCTUKHU 3B€3/1. BHyTpEHHEE CTPOEHHE COTHIIA M 3BE3]] TTIaBHOM
HOCIIEI0BATEILHOCTH. JBOJOLMs 3Be31. Mueunblid myTh —Hama ['anakTuka. ['anakTuku.
Crpoenue u 3Boo1Ms BeeneHHoil.
Hroro 3a 2 cemecTp 96
Koncyabranus 3amura MHAMBUAYAJIBHOIO IIPOEKTA 2
Kouncyabranus 2
IIpomexyTounas arrecTanus B popme IK3aMeHa 7
Hroro 130







3. YCJIOBHUS PEAJIN3ALIUA TPOI'PAMMBI JUCIUTIJIMHBI

3.1. TpeboBaHus K MaTeprUaIbLHO-TEXHUUYECKOMY 00€CIICUEHHUIO

Peanuzanuss mporpamMmbl  AWCHMIUIMHBL TpeOyeT Hamuyus ydyeOHOro kaOuHeTa (U3UKU.
O06opyaoBaHue yueOHOTO KaOHWHETAa:

1. Hudporas nabopatopus o Gu3MKe i yUUTEN,

2. llndposas nadoparopus o Gpu3nKe 15 yICHHUKA,;

3. Bechbl TeXHMUECKHE C pa3HOBECAMU;

4. KomrekT asist 1a00paTOpHOTO MPaKTUKyMa 10 ONTHUKE;

5. KommuiekT [i1s 1a00opaTopHOIro IpakTUKyMa 110 MEXaAHUKE;

6. KommuiekT 115t 1abopaTopHOro MpakTHKyMa 10 MOJEKYJIApHOU (prU3rKe U TePMOJIUHAMUKY;
7. KoMmuiekT Ji1st 1abopaTopHOIro MpakTUKyMa I10 3JIEKTPUUECTBY (C TEHEPATOPOM);
8. KommuiekT nisi u3ydeHuss BO3OOHOBISIEMBIX HCTOYHHKOB JHEPrHM (CONHEYHOM, BETPOBOMA
SHEPTrUuu, OM0-, MEXaHUYECKON M TEPMOIICKTPHUIECKOMIHEPTETHUKHN);

9. AMmiepmeTp J1ab0OpPaTOPHBI;

10. BonbT™eTp 1a00paTOpHBIN;

11. Konopumerp ¢ HaOOPOM KaJTOPUMETPUUICCKUX TEIT;

12. TepmomeTp 1a6OpaTOPHBIIL;

13. KoMmekT amasi u3y4yeHUs: OCHOB MEXaHHMKH, MHEBMAaTUKU U BO30OHOBISIEMBIX HCTOYHHUKOB
SHEPTUH;

14. bapomeTp-anepou;

15. biok nuTaHus peryaupyemblii;

16. Be6-kamepa Ha MOABUKHOM IITATHUBE;

17. Bugeokamepa 17151 paboThl C ONTHUYECKUMHU ITPUOOpaMu;

18. I'eneparop 3ByKOBOM;

19. T'urpomerp (ricuxpomerp);

20. I'py3 HaOOpHBIi;

21. lunaMOMETp IEMOHCTPAIIMOHHBIIA;

22. KOMIUTEKT MOoCyAbl JEMOHCTPALIMOHHOMN C TPUHAIIEAKHOCTIMU;

23. MaHoMeTp KUJIKOCTHOM JT€MOHCTPAIlMOHHBIIH;

24. MeTp 1eMOHCTpalMOHHBIH;

25. MUKpPOCKOIT IEMOHCTPAIIMOHHBIH;

26. Hacoc BakyymHbI1l1 KomMoOBCKOTrO;

27. CTOJIMK IIOIbEMHBII;

28. llITaThB 1eMOHCTPAIMOHHBIN (PU3NIECKUIL;

29. DHeKTpOIINTKA;

30. HaGop neMoHCTpalinOHHBINA IO MEXaHUYECKUM SIBJICHUSIM;

31. HaGop neMOHCTpaInMOHHBIN MO JUHAMUKE BPAIIATEILHOTO ABUKEHUS;

32. HaGop AeMOHCTpallMOHHBINA IO MEXaHHYECKUM KOJIeOaHUsIM;

33. HaGop neMOHCTpanMOHHBIN BOJIHOBBIX SIBICHHIA;

34. Benepko Apxumena;

35. Mastauk MakcBea;

36. Habop Ten paBHOro 006bmema;

37. HaGop Ten paBHOW MaccChl;

38. IIpubop nms neMoHCTpauu aTMOC(hEPHOTO AaBICHUS;

39. [Ipu3mMa, HaKJIOHSIOIIASCSA C OTBECOM;

40. Polyar 1eMOHCTpaIlMOHHBIH;

41. Cocynsl cooOMmarommecs;

42. CtakaH OTJIMBHOM IEMOHCTPAILIMOHHBIN;

43. TpyOka HeroToHa;



44.
45.
46.
47.
48.
49.
50.
51.
52.

53

[ITap ITackans;

Habop neMoHCTpaIrimoOHHBIN 0 MOJIEKYJISIPHOW (PH3UKE U TETIJIOBBIM SIBJICHUSIM;
Habop neMoHCTpaliMoHHBIH 110 Ta30BbIM 3aKOHAM;

Habop xanumispos;

TpyOxa ns 1eMOHCTpaluy KOHBEKLUHU B JKHUJIKOCTH;

[{unuHapbl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ kosbIIOM;

BEBICOKOBOJIBTHBIN HCTOYHHK;

I'eneparop Ban-ge-I"paada;

. do3zumerp;
54.
55.

KamepToHbI Ha pe30HAHCHBIX SIINKAX;
KoMruiekT npubopoB U MPUHAAICKHOCTEH U AEMOHCTPALUN CBOWCTB AJIEKTPOMATHUTHBIX

BOJIH,

56.
57.
58.

59

KommiekT mpruOopoB U1 W3y4eHus IPUHIIUAIIOB PauoNpreMa U paJnorepeauu;
Komrutekt mpoBo1oB;
Marnut 1yroodpa3Hblii;

. MarsuT nmoJyiocoBO# IeMOHCTPAIMOHHBIH;
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

MarmumHa 31eKTpodopHast;

MasTHUK 3JIEKTPOCTAaTUYECKU I,

Habop 1o uzyueHuto MarHuTHOTO MOJI 3eMIIH;

Hab6op neMoHCTpaimoHHbII 10 MAarHUTHOMY TIOJIIO KOJIBIIEBBIX TOKOB;
Habop nemMoHCTpanimoHHbIN 110 NOIYTIPOBOJHUKAM;

Hab6op neMoHCTpaimoHHbIH 110 TOCTOSIHHOMY TOKY;

Habop neMoHCTpalimoHHbIH 110 JIEKTPUYECKOMY TOKY B BaKyyME;
HaGop neMOHCTpallnOHHBIN MO AJIEKTPOJMHAMUKE;

Habop nns neMoHCTpanuyu MarHUTHBIX MOJIEH;

HaGop a5 neMoHCTpaluy 371eKTpUIeCcKuX MoJei;
Tpanchopmarop yueOHBIi;

[Tanouka cTeknsiHHAs;

[Tanouka >00HUTOBAS;

[Tpubop Jlenua;

Ctpenku MarHUTHBIE Ha IITaTUBAX;

CynraH 2J1eKTpOCTaTUYECKU;

[IITaTuBBI U30IUPYIOLIUE;

OIEeKTPOMarHuT pa300pHBIN;

Habop neMoHCTpaloHHBbIH 110 TeOMETPUYECKON ONTHKE;

Habop nemMoHCTpanoHHbIHM 110 BOJTHOBOW OITHKE;

CrieKTpoCKoOI IBYXTPYOHBIN;

Habop criekTpanbHBIX TPyOOK C HCTOYHHKOM MUTAHUS;
VYcranoBka s nu3ydenus pororddexra;

Habop nemoHcTparmonsslii mo nocrosiHHo# [lnanka;

KommuiekT HarmsiiHbIX TOCOOUI 715l TOCTOSIHHOTO MCTIOIb30BaHMS;
KommiiekT moptperoB s opopmiieHus KaOMHETa;

KoMIutekT 1eMOHCTpaIiMOHHBIX YUeOHBIX TAOJIHII.

3.2. UndopmarmornHoe obecrieueHne 00ydeHus

Jna cmyoenmos

1. Mskumes ['.51. ®usuka. 10 kinacc. bazoBeiii u yriayonéuusiit ypoau. DPY / Mskuien
I'4., byxoBueB b.b., Corckuit H.H. — Mocksa : [Ipocsemenue, 2022. — 10 ¢. —
ISBN 978-5-09-099514-6. — URL: https://book.ru/book/949062 (nata oOparmeHus:
21.02.2023). — TeKcT : 3JeKTPOHHBIA.
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ru/book - DnexTpoHHast OMONIMOTEYHAsI CUCTEMA.

http://www.alleng.ru/edu/phys.htm - O6paszoBatensubie pecypchl MHTEepHETa — DH3HKA.
http://school-collection.edu.ru/catalog/pupil/?subject=30 — Enunas xomiekuus UGPOBBIX
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http://nuclphys.sinp.msu.ru/ - SInepHast Gpusnka B UHTEPHETE.

http://college.ru/fizika/ - TToaroroBka k ET'D

http://kvant.mccme.ru/ - Hay4no-nonyssipHblil GU3UKO-MaTeMaTHUeCKHii xKypHaT « KBaHT».
http://yos.ru/natural-sciences/scategory/18-phisic.htm —EcrecTBeHHOHAayuUHBIH KypHAT s
Mosoaexu «IlyTe B HayKy»

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCIHUITJIMHBI
KoHTpoJib 1 oneHKa pe3yJbTaTOB OCBOEHUS TUCLUUIUIMHBI OCYLIECTBIISETCS NIPENOJABATEIIEM B
mpolecce MpOBEACHUS  JaOOPAaTOPHBIX W KOHTPOJBHBIX pabOT, TECTUPOBAHMS, a TaKkKe
BBITOJIHEHUST  OOYYalOIUMKCS HMHIMBHIYaJbHBIX HCCIIEIOBATENILCKUX PabOT, JIOKJIAJI0B,
MIPE3EHTALNN, SKCIIEPUMEHTOB U JIEMOHCTPALIMM.

Pe3yabTaTsl 00yueHus ®opMbI U METOAbI KOHTPOJISI M OLIEHKHU
(ocBOCHHBIE YMEHHUsI, YCBOCHHbIC 3HAHUSA) pe3yJIbTaToB 00y4eHHs
1 2
YMmerb:
OIMUCHIBAaTh U OOBSICHATH (u3mdeckue sieHns | HabmroneHue u OLICHKA MIPOBEICHUS
Y CBOMCTBA Tl SKCIEPUMEHTOB U JIEMOHCTpAMid HA YPOKaX IO




Temam 2.1, 3.4, 3.5, 4.1, 5.1, 6.1, anamus
nmoxagoB o temam 2.1, 3.4,3.5,4.1,5.1,6.1

dbopMyIupoBaTh TUTIOTE3HI, BBIBJIATH | OTIeHKa BBITIOJHEHUS ¥ 3allUThl JOKJIAJOB

MPUYHUHHO-CJIEICTBEHHBIE CBs3H, | «[UMOTE3b  BO3HUKHOBEHHS  BCEJICHHON,

CPaBHMBATb, 00001maTh u | «Teopus  oTHOCcUTENBHOCTM  ODHIUTEHHAY,

CHCTEMaTU3UPOBATH «MIe4HBIN MyTh — MO 1OMY.

(GbopMyIIMPOBATH BHIBOJIBI Habmonenue u OLICHKAa  pe3yJbTaTOB

myOJIMYHO MPEACTABIATH PE3YIbTAThI BBIMIOJTHEHUST ~ Ja0OpaToOpHbIX  paboT 1O
paznenam:  «Mexanuka», «MouekysapHas
¢bu3zuka. TemoBbie SIBIICHUS,

«OneKTpoinHaMuKa», «ONTHKa».

OneHka MHIMBUIYaJbHOW HCCIIENOBATEIbCKON
pabotel «Cuina TpeHHUs — 3a U HOPOTUB» U
JIOKJIaI0B 10 TeMe «Teopusi OTHOCUTEIbHOCTH
OHIITEIHAY.

CaMOCTOSITENIbHO OIICHUBAaTh HH(OPMAIIUIO,
comepxaimrytocss B coobmenusix CMU,
HuTepHeTe, HAyYHO-TIOMYJIAPHBIX CTaThIX

OI_ICHKa PE3YyJIbTAaTOB BBIIIOJIHCHU A
HUCCICI0BATCIBCKHUX pa60T " AOKJIaJJ0B.

MNPUMCHATH IMMOJIYUYCHHBIC
PCUICHUA Q)HSHHGCKI/IX 3aJa4

3HaHUuA I

Orenka
KOHTPOJIbHBIX

pEe3yIbTATOB BBITNIOJTHEHUS
pabot 1o pazzenam:
«MexaHuKkay, «MonekynspHas ¢uzuka.
TeroBele  sBIEHUS», «INEKTPOAMHAMHUKAY,
«Onrtuka», «KsantoBas ¢usuka. CrtpoeHue
atoMa». OueHKa peleHus 3aJad IO BCEM
TeMaM W pasjeliaM, aHalu3 pelIeHus 3anad,

3aJaHHBIX HAa JOM.

U3MEpATh  psAld  (PU3MUECKUX  BEJIWYMH,
NPEACTABIIAS  pe3yiabTaTbl HU3MEPEHUH ¢
Y4E€TOM HX HOTPEIIHOCTEN

HaGnromenne W oOLEHKa  pe3ysbTaToOB
BBITIOTHEHUST ~ Ja0OpaTOpHBIX  paboT 1Mo
pazmenam:  «MexaHukay, «MoekyspHas
¢buzuka. TemoBbie SIBIICHUS»,
«INEKTPOIMHAMUKAY.

WCIIOJIB30BaTh TMPUOOpPETEHHBIE 3HAHUA U
YMEHHUSI B NPAKTHYECKOM JAEATEIBbHOCTH U
OBCEIHEBHON KU3HMU.

HaOmronenune n
BBIITOJIHEHUS

OLEHKAa  pe3yJIbTaTOB

HCCIIEI0BATEIBCKUX
WHJVBHTyaIbHBIX pabort: «BmusHne
TPAHCIOPTHBIX CPEACTB HA  OKPY)KAIOILYIO
cpeny», «CrnocoObl YMEHBIIEHUS BIUSHUS
TPAHCIOPTHBIX CPEACTB HA  OKPY)KAIOILYIO
cpeny», «BnusHue Temneparypbl U BIaXHOCTU
BO3JyXa Ha  TPaHCIOPTHOE  CPEICTBOY,
JeMoHcTpauui,  gokinanos:  «lIpumenenune
AIIEKTPOMAarHUTHOTO U3ITy4eHus TUISt
JUArHOCTUKHU CKPBITBIX nedexToB
MaTepuagoB»,  «3aBUCUMOCTb  MOIIHOCTHU
TPaHCIIOPTHOT'O cpeactBa  OT  oOwbema
JIBUTATEIIS».

3HaTh:

Poimp uw Mecto ¢u3MKM B COBpPEMEHHOMN
HAay4YHOHU KapTHHE MHUpa

OI_[CHKa PE3yJIbTaTOB HHAWBUIYaAJIBbHOT'O
ycTHOro ompoca no temam 1.4, 2.1, 3.1, 3.3,




3.5,5.1, 5.2, 5.3, 6.1. TectupoBanue o TeMmam
14,2.1,3.1,3.3,35,5.1,5.2,5.3.

CMBICIJI (1)I/I3I/I‘-IeCKI/IX BCINYNH

Ouenka pe3yIbTaTOB WHIBUIYTHHOTO
ycTHOro omnpoca o temam 1.1, 1.2, 2.1, 2.2, 3.1
TectupoBanue no temaml.l, 1.2, 2.1, 2.2, 3.1,
3amuTa Ja00paTOPHBIX padoT.

CMBICT PU3NYECKUX 3aKOHOB, TOHUMATh
(U3UYECKYIO CYIITHOCTh HAOIIOAaeMBbIX
SIBJIEHUU

Ouenka pe3yIbTaTOB WHIMBUTyJIbHOTO
ycTtHOro ompoca no temam 1.1,1.2, 3.1, 2.2,
3.4,5.1 TectupoBaHuE IO TeMaM, 3alUTa
7a00paTOPHBIX  paboOT,  HMCCIIEI0BATEIbCKUX
WHIMBHUTYJTBHBIX paboT, [OKIaJI0B U
WHJMBHTYAIbHBIX 33JTaHUN

BKJIQJI POCCHICKHX W 3apyO€KHBIX YUCHBIX,
OKa3aBIIMX  HauOoIblllee  BIMSHUE  HA
pa3BuTHe HpU3UKH

3amuTa UCCIeI0BaTEeIbCKIX WHIUBHTYTBHBIX
padoT, JOKIAI0B.

2.  TEMBbI UHCCIEAOBATEJIbBCKUX PABOT U JOKJIAJ1IOB

5.1 UccnenoBarenbckue pabOThI
AKyCTHYECKHUE CBOIMCTBA MOJIYIIPOBOIHUKOB.

AJ'IBTepHaTI/IBHaH OHCPICTHKA.

AHnape Mapu AMIiiep — OCHOBOMOJIOKHUK JIEKTPOJAUHAMUKH.

ACHHXPOHHBIH JIBUTATEb.
Acrepounmpl.
ACTpOHOMMSI HALLIUX JTHEH.

AtomHas ¢usuka. M3otonsl. [IpumeHenne paaoakTUBHBIX H30TOIOB.
[} Be3KOHTAKTHBIE METObI KOHTPOJISI TEMIIEPATYPBHI.

[} bunosisspHbIE TPAH3UCTOPHI.
[ Benuyaiiime OTKpHITUS (PU3HKH.

[ Bupl 3JeKTpUYECKUX pa3psaIoB. DIEKTPUUECKUE pa3psabl Ha CITyK0e deloBeKa.
[ Bnusinue nedexToB Ha pU3NYECKUE CBOWCTBA KPUCTAIIIIOB.

[J Bcenennas u TeMHas MaTcpus.

[] T'anmuneo I'anuiiel — ocHOBATENb TOYHOT'O ECTECTBO3ZHAHUS

[1 Tonorpadus u ee npuMeHEHHUE.

[] JIBUEeHHE Tella MepeMEHHON MACChI.
[ Mudpaxmust B HaIIEH KU3HU.

] 7)Kuikue KpucTauibl.

[1 3akonbl Kupxroda 1u1s 31eKTprHuecKoi HemH.

[] 3aKOHBI COXpaHEHUSI B MEXAHUKE.
[] 3nauenue oTkpeiTui ["anunes.

[] Ucaak HproTOH — co3aatenpb Ki1acCuuecKon (pu3uK.

] MUcnionp30BaHME 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

] Knaccudukanus u XxapakTepUCTUKH 3JI€MEHTAPHBIX YaCTHII.

] KoHCTpyKIIMOHHAs MPOYHOCTh MaTepHaia U €€ CBSI3b CO CTPYKTYPOM.

[J KOoHCTpyKIIUS ¥ BUABI JTA3€POB.

«BnusiHME TPaHCTIOPTHBIX CPEJICTB HA OKPYIKAIOLLYIO CPELY»,
«Cnoco0bl yMEHBIIIEHUS BIUSHUS TPAHCIIOPTHBIX CPEACTB HA OKPYXKAIOILYIO CPENY»,
«BnusiHME TeMnepaTypbl U BIAXKHOCTH BO3yXa Ha OKPYXKAIOIIYIO CPENY»,

5.2 Jlokmnaspl:
«IIpumeHeHune SACpHON SHEPTUNY,




«ITpumenenue dpotodrddexrar,

«HpI/IMeHeHI/Ie SJICKTPOMArHuTHOI'O U3JTYYCHUA JIS1 ATUAIrHOCTUKH CKPBITBIX I[e(beKTOB
MaTepHaoBy,

«IIpuMeHeHne CBETOBBIX BOJIH JUIs Mepeaadn HHPOPMaLUN»,

«OPPeKTHBHBIE CITOCOOBI MEpeIaun ICKTPUICCKON SHEPTHI.



