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1.IMMACIIOPT PABOYEM ITPOT' PAMMbBI YUEBHOM JUCIHUILINHBI
PU3UKA

1.1. Ob6n1acTh NpUMeHeHHUs padoyeil MporpaMmbl

[TporpamMma o06mieoOpa3oBaTenbHON ydeOHONW AMCHMITINHBL «DU3KKa» MpeaHa3HadYeHA
Uit u3ydeHuss ¢Gu3MKd B npodeccHoHaNbHBIX oOpa3oBarenbHbIX opranuzanusx CIIO,
peaM3yIonMx 00pa30BaTENBHYI0 TPOTpaMMy CpeaHEro ooOmero ooOpa3zoBaHus B Tpereiax
OCBOEHHS OCHOBHOM mpodeccuoHanbHoi oopazoBarenbHoi nporpammbl CITO (OITIOIT CITO) Ha
6a3e OCHOBHOTO 00IIero 00pa30BaHuUs IPU MOATOTOBKE CIIEIIUAINCTOB CPEAHEr0 3BEHA.
[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii PI'OC cpemnero obmero obOpazoBaHws,
MPEIBSABISIEMBIX K CTPYKTYpE, COACPXKAHHUIO U Pe3ylbraTaM OCBOCHHS Y4COHOH MMCIMITITUHBI
«Dwusukan, ¢ yusetoMm [IpuMepHOl OCHOBHOW 00pa3oBaTEIbHOW MPOTPAMMBI CPEIHETO OOIIETO
o0pa3oBaHusl.

1.2. I_Ie.]'ll/l U IINTIAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHHUIIJIMHBI:

1.2.1. Heau AUCUMILINHBI:
Conepsxanue mporpaMMmbl 00111€00pa30BaTEIbHOM NUCIMIUIMHBI DU3KMKA HANPaBICHO HA
JOCTHIKEHHE CIEAYIONINX LeJIeii:

® (opmupoBanue y 00y4yarmmxcs yBEPEHHOCTH B IICHHOCTH 00pa30BaHMs, 3HAYUMOCTH
buznyecKkux  3HaHMM JUIS  COBPEMEHHOTO  KBaJIM(UIMPOBAHHOTO CIEUUANKNCTa  MpU
OCYIECTBIICHUH €r0 MPo(hecCHOHATBHOM IesITeTbHOCTH;

L4 (1)OpMI/IpOBaHI/IC eCTeCTBCHHO'HaquOﬁ I'paMOTHOCTH;

® opiajieHUe crenupuyecko cucteMond (GU3NYECKUX MOHSATHH, TEPMUHOJIOTHENH H
CHUMBOJIUKOM;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJaJIeHMEe OCHOBHBIMH METOJIaMH HAayYHOI'O MO3HAHUS MPUPOBI, UCHOIb3yEMBIMU B
¢usuke (HaOiOEHUE, OINUCAaHUE, W3MEpPEHHUE, BBIABMKEHHE THUIIOTE3, IPOBEACHUE
HKCIIEPUMEHTA);

® OBJIaJIcHHE YMEHUSIMU 00palaThiBaTh JaHHbIE SKCIIEPUMEHTA, OOBSICHATH IOJTyYEeHHbBIE
pe3ysbTaThl, yCTAaHABIMBATh 3aBUCUMOCTH MEXAy (U3NUYECKUMH BEIMYMHAMH B HAOII0JaeMOM
SBJICHUM, JI€J1aTh BBIBOJIBI;

L4 q)OpMI/IpOBaHI/IC YMCHUS pClIaTh (bHBH‘lCCKI/Ie 3ala4U pa3HbIX ypOBHeﬁ CJIOKHOCTH;

® Dpa3BUTHE IIO3HABATENIbHBIX HHTEPECOB, HWHTEIVIEKTYyaJbHBIX H  TBOPYECKUX
CHOCOOHOCTEH B mpoliecce NpUoOpeTeHUsl 3HaHUM ¢ MCIIOIB30BaHUEM PA3JIMYHBIX MCTOYHHKOB
uH(pOpMallMd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH; yMeHuN (QopMyaupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IO3UIMIO IO OTHOWICHHIO K (U3MUECKOW HH(pOpMaLUH,
MIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB;

® BOCIIMTaHME YyBCTBA T'OPAOCTH 34 pOCCHﬁCKy}O (I)I/IBI/I‘{CCKYIO HayKy.
OcBoecHue Kypca OI[ «Du3uKa» mpeamnojgaracT peIuCHue CICAYOINUX 3aaa4:

® npuoOpereHHe 3HaAHUN O (yHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX, JIeKAllUX B
OCHOBE COBPEMEHHOM (IM3NYECKOH KapTHHBI MHUpA, TPUHLIMIIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB M MPOU3BOJCTBEHHBIX IMPOIECCOB, O HAMOOIEe BaXKHBIX OTKPBITUSX B 00JACTH
(u3uKH, OKa3aBIINX OIpEeIIsIolIee BIMSHUE Ha pa3BUTHE TEXHUKU U TEXHOJIOTHH;

® noHMMaHHE (UBMYECKOM CYIIHOCTH SIBJICHUN, MPOSBISAIONIMXCA B  paMKax
MIPOU3BOJICTBEHHOM ESTEIbHOCTH;

® OCBOGHUE CIIOCOOOB  HCHOJB30BaHMSA  (U3NYECKMX 3HAHMW U1 pELIeHHUs
OPAaKTUYECKMX W NpOoPECCHOHATBHBIX  334a4,  OOBACHEHHsS  SBICHUH  TPUPOIHI,
IIPOU3BOJCTBEHHBIX M TEXHOJIOTMYECKHX IIPOLECCOB, IPHUHLUIIOB JIEUCTBUSA TEXHUYECKUX
nprOOPOB U YCTPOUCTB, 0OecriedeHns: 6e30MacCHOCTH MTPOU3BOICTBA U OXPaHbI IPUPOIHI;



® (QopmHupoBaHHME YMEHHMH pemarh y4eOHO-PAaKTUYECKHe 3a1aud  (PU3NYECKOTro
cofiepKaHus C y4ETOM NpodecCHOHATBHON HAIIPAaBICHHOCTH;

® [puoOpeTeHue OMNbITa MO3HAHUS U CAMOIIO3HAHUS; YMEHHUIM CTaBUTh 3aJa4ud U peliaTh
po0IieMsbl ¢ yué€ToM mpodeccnoHanbHOM HallPaBIeHHOCTH;

® (QopMHpOBaHHME YMEHUH HCKaTh, AaHAJIM3UPOBATb M 00padaThIBaTh (PUIUYECKYIO
uH(pOpManuIo ¢ y4éToM npodecCHOHATBHON HAIIPAaBICHHOCTH;

® TI0JITOTOBKA OOYYAIOMIMXCA K YCICUTHOMY OCBOCHHMIO MIUCIMIUIMH W MOJIYJICH
npoecCHOHANBHOrO IHMKIAa: (OPMUPOBAHWE Yy HHUX YMEHUH U ONBITa JEATEIBHOCTH,
XapakTepHBIX s mpodeccuii / TOMHKHOCTEH CITy)KallluX WM CICHHATbHOCTEH, MMOJy4acMbIX B
npodeccuoHanbHBIX 00pa30BaTENbHBIX OPraHU3aIUIX;

® [OArOoTOBKa K (OPMHUPOBAHMIO OOLIMX KOMIIETEHIMHA OyAyIIero CHenHaIncTa:
camMo00pa3oBaHusl, KOMMYHUKALUW, TPOSIBICHUS TPaXTAHCKO-TIATPUOTHUYECKON TO3UIINH,
COTPYIHUYECTBA, TMPUHATHS PEIICHUH B CTAaHAAPTHOM ¥ HECTAHJAPTHOH CHUTYaIUsX,
MPOEKTUPOBAHUS, TMPOBEACHUS (GUINYECKUX H3MEpeHUur, 3PGEeKTUBHOTO U 0e30MacHOro
WCIIOJIb30BAHUS PA3IMYHBIX TEXHUYCCKUX YCTPONCTB, COOJIOICHUS MPaBWI OXPaHbI TpyJa MpU
pabote ¢ puznueckuMu mpudopaMu U 060PYJOBAHUEM.

OcoOeHHOCTh (HOPMHUPOBAHHST COBOKYITHOCTH 3aJlad W3Y4YCHHS (PU3UKUA I CHCTEMBI
cpenHero mpoecCHOHANBHOTO O0pa30BaHMS 3aKIIOYAETCs B HEOOXOIMMOCTH pealld3aliu
NpoeCCHOHAIBHONW ~ HAMpaBJIEHHOCTH peIIaeMbIX 3a1ady, yd€ra OcOoOeHHOCTeW cdepbl
JEeSTENIbHOCTH OyIyIIUX CIEUATHCTOB.

B pesynbpTaTe 0cBOCHUS TUCHUILTAHBI O0YyJalOIIUICS 10JI2KeH 3HATD!

® CMbICT TOHATHH: (uU3MYECKOe SBJICHHE, THUIIOTe3a, 3aKOH, TEOpHs, BEILIECTBO,
B3aWMOJICHCTBHE, DIIEKTPOMAarHUTHOE TOJie, BOJNHA, (OTOH, aroM, aTOMHOE SIpo,
MOHHU3UPYIOIINE U3ITyICHNUS;

® cMbIch (PM3MYECKHX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHIla, UMITYJIbC, padora,
MEXaHWYeCKass DHEpPrusi, BHYTPEHHsS OJHEprusi, aOcCONIOTHAs TemImepaTypa, CpeaHss
KAHETHYECKasi SHEPTUS YaCTHII BEIIECTBA, KOJIMIECTBO TEIUIOTHI, DJIEMEHTAPHBINA JIEKTPHUECKHUI
3aps;

® CMbICT (HU3UYECKUX 3aKOHOB KIIACCHYECKOW MEXaHUKH, BCEMHUPHOTO TATOTCHHS,
COXpaHEHMsS]  DHEpPrMH, HUMIIyIbca U  DJIEKTPUYECKOro  3apsAna,  TEPMOJAMHAMUKH,
AIIEKTPOMAarHUTHOW MHAYKIMH, (oTOddDeKTa;

® BKJIAJ POCCUHCKUX M 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HauOoJbllee BIMSHUE Ha
pa3BuTHE (PUBHKHY;
B pe3ynbraTe 0cBOEHHS JUCUUIUTMHBI 00y4YarOIIUNACs 10/KeH YMeTh:

L4 MMPOBOANTH Ha6J'IIO,HeHI/ISI, IIJIAaHUPOBATH W BBITTOJIHATHb OKCIICPUMEHTEIL,
® BLRIABUTATH THIIOTE36I U CTPOUTH MOACIIH,

® [PUMEHATH TONy4YeHHBbIC 3HAHUS MO (QU3UKE I OOBSICHEHHS Pa3HOOOPA3HBIX
(U3UYECKUX SIBJICHUIN U CBOWCTB BEIIECTB;

® [IPaKTHYECKU MCIIOJIb30BaTh (PU3NYECKHUE 3HAHMS,
® OIICHHBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(OpMaIUY;

® JCTONB30BaTh NPUOOPETECHHBIC 3HAHUS W YMEHUS JUIS PEIICHUs MPAKTHYECKUX 3a71adu
MMOBCETHEBHON >KMU3HH, oOecreueHrus O0e30macHOCTH COOCTBEHHOW >KHM3HHU, PallMOHAIBHOTO
MPUPOONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/Ibl.

® OINHUCHIBATh U OOBSICHITH (PH3UICCKHE SBIICHUS M CBOMCTBA TEIT: CBOMCTBA I'a30B,)KHIKOCTEH
U TBEPABIX TEJ; JJICKTPOMArHUTHYI0 MHIYKIUIO, PACIHPOCTPAHEHUE DIIEKTPOMArHUTHBIX BOJIH;
BOJTHOBBIE CBOMCTBA CBETA; M3TyUYECHHUE U TOTJIONICHHE CBETAATOMOM; (hOTOd(PDEeKT;

® OTJINYaTh TUIIOTE3HI OT HAayYHBIX Teopnﬁ;

® JeJIaTh BBIBOABI HA OCHOBE ODKCIICPUMCHTAJIBHBIX JAHHBIX,



® [IPUBOAMTH HPUMECPHI, ITOKA3BIBAIOIIME, YTO: HaGJHOZLGHI/IH N OKCIICPUMCHT ABJIAKOTCSA
OCHOBOI1 JJI1  BBIABH)KCHHUS THUIIOTE3 H Teopnﬁ, IIO3BOJIAIOT MPOBEPUTE HWCTUHHOCTH
TCOPCTUUCCKHUX BBIBOJOB, (1)I/I3I/I‘I€CK3.5I TCOpHA HacT BO3MOXHOCTH OOBSCHATh H3BECTHBIE
SABJICHUSA IIPUPOAbI U HAYYHBIC (baKTLI, MMPEACKAa3bIBATh €11€ HCU3BCCTHLIC SABJICHUA,

® [PUBOJHUTH NPUMEPHI MPAKTHYECKOTO HCIOIb30BaHUS (PU3UUECKUX 3HAHUM: 3aKOHOB
MEXaHUKH{, TEPMOAVHAMUKA M DJIEKTPOAWHAMUKM B DHEPIETUKE; pa3JIMYHBIX BUIOB
AIIEKTPOMArHUTHBIX M3ITyYSHHUN JUTS PA3BUTHS PAHO U TEIEKOMMYHHUKAIIMA, KBAHTOBOU (pHU3HMKH
B CO3aHHH AI€PHOM SHEPIETUKMU,Ia3€POB;

® BOCIIpUHUMATh W HAa OCHOBC IIOJTYYCHHBIX 3HAaHUH CaMOCTOSTEIbHO OLCHUBAThH
uHpoOpMaIrIo, cojaepkamyrocs B coobmeHusx CMU, VHrepHeTe, Hay4HO-TIOMYJISPHBIX
CTaTbhiX.

® [IPUMCHSTH TOJTYYCHHBIC 3HAHUS JJIs1 PEIICHUs] PU3HMUECKUX 3a7ay;

*

® omnpeaeaTh Xapakrep GU3ndecKoro mnpoiecca o rpaduky, Tadbmune, popmyse ;

U3MEPSTh Pl PU3HMUECKUX BEJIWYHH, MPEICTABIISASA PE3yJIbTaThl U3MEPCHUN C YUETOM UX
IIOTPEUIHOCTEM.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHUsI 00111e00pa30BaTeIbHON THCIUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO
Oco6oe 3nauenne qucrurumHaa umeeT npu popmupoBanuu OK u I[1K (OK yrazvisaromces

u3 noeoz2o maxema ®IOC CIIO 2022 200a no npogeccuu/cneyuanrvrnocmi)



Ko u HaumeHoBaHue
(opmupyembIx
KOMIIeTeHIM i

OK 01. Bri6upats criocoOsl
pelieHus 3a1a4y
npohecCHOHABLHOM
JESATEIbHOCTH IPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo6muel

B yactn TPYAOBOI'O BOCIIUTAHUS:

- TOTOBHOCTB K TPyy, OCO3HAHNEC [ICHHOCTU MAaCTCPCTBA,

TPynoJItO0HeE;

- TOTOBHOCTH K aKTUBHOH JEeITCILHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAITPaBJICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOATEIIbHO BBINOJIHATH TAKYIO JIESTEIbHOCTD;

- HHTEPEC K pa3IMuHbIM cdepam npodhecCHoHaTbHON
JesSITeIbHOCTH,

OgByagenne yHHMBepPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJIbHbIMHM JeHCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSATENBHO (POPMYIUPOBATH U AKTYaIU3UPOBATh
npo0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYHIIECTBEHHBIN TPU3HAK WU
OCHOBAHWUS JJIsl CPABHEHUS, KIIACCU(PUKALIUU U
0000IIeHHS;

- OTIPEACIIATH IEJIU JeATEeIbHOCTH, 3a/1aBaTh TapaMeTpPhI
Y KPUTEPUU UX JIOCTUKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B IEITEIILHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIICHHUBATh PUCKHU
MOCJIE/ICTBUU NCATCIBHOCTH,

- pa3BUBATh KPEATHBHOE MBIIIUICHUE TIPHU PEIICHUN
KU3HEHHBIX TIPOOIEM

JucuunianHapHble2

- copMupoBarh MNpeaCTaBICHUS O POIM M MECTe
¢U3MKH W acCTPOHOMHHM B COBPEMEHHOW HAaydHOMH
KapTUHE MHpa, O CUCTEMOOOpa3youeil ponu GuU3NKu
B DPa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKU W
COBPEMEHHBIX TEXHOJIOTMH, O BKJIAaJ€ POCCHMCKUX MU
3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKU;
NOHMMaHHE (U3MUECKON CYIIHOCTH HaOII0JaeMbIX
ABJICHU MHUKPOMHpA, MAaKpOMUpa M METraMHupa;
IIOHMMAHHUE POJIM AaCTPOHOMHUHM B IPAKTHUYECKOU
JIESATCIIBHOCTH 4YEJIOBEKa M JAJbHEHIIEM Hay4dHO-
TEXHUYECKOM  pa3BUTHUH, poiau  ¢(usuku B
dopMupoBaHUM  Kpyrozopa M  (YHKIHOHAIBHON
I'PaMOTHOCTH 4Y€JIOBEKa JJI PEIICHUs NPaKTUYECKUX
3a1au;

- chopMHpOBaTH YMEHUS pellaTh pacueTHBIE 3a7auu C
SBHO 3aJaHHOM (U3nyecKol MOAENbI0, HCHONb3Ys
¢du3nyeckre 3aKOHbl U MPUHIIMIIBI, HA OCHOBE aHaIM3a
yCIIOBUSL 3aJlaud  BBIOMpATh (U3MUECKYI0 MOJEIb,
BBIIETATh  (PU3MYECKHE BEIUYUHBI U (HOPMYJIBI,
HEO0OXOUMBIE 1JIs €€ PELIeHUs], IPOBOJUTH PACUEThI U
OLICHMBATh  PEAJbHOCTh TOJYYEHHOIO 3HAYEHHUS
¢bu3nyecKkoil  BEIMYMHBI, pelaTh KaueCTBEHHBIE
3aJauM, BBICTpauBasi JIOTMYECKU HEMPOTHUBOPEUHUBYIO
LETIOYKY PaCCYXIECHUM C ONOpOd Ha H3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS;

- BIQJECThb OCHOBOMOJATAOIUMHU  (U3HUYECKUMHU

1 YKasblBatoTca GpopmMmupyemblie IMYHOCTHbIE U MeTanpeameTHble pe3ynbTatbl M3 ®rOC COO (B nocneaHel peaakumm ot 12.08.2022) B oTrnaronbHo popme
2 AncumnnanHapHble (npegmeTHble) pesyibTaTbl YKa3blBaOTCA B COOTBETCTBMM C UX NOAHbIM nepeyHem Bo ®FOC COO (B nocnegHen peaakumm ot 12.08.2022 ans
6a3o0Boro 1 yrnyb61eHHoOro ypoBHsa o0byyeHus



0) 0a3oBbBIe HCCIEA0BATEIbCKHE 1eHCTBHS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOM 1
MIPOEKTHOM ESITeIbHOCTH, HABBIKAMU Pa3pelICHUs
pooem;

- BBISIBIISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H U
aKTyaJIM3UpPOBATh 33/1a4y, BbIIBUTATh THUIIOTE3Y €€
pelieHus, HaXOIUTh apTyYMEHTHI 715l JJOKA3aTeIbCTBA
CBOUX YTBEPXKICHHI, 3a7aBaTh TapaMeTPbl U KPUTEPUHI
penieHus;

- aHAJIU3UPOBATH MOJYUYCHHBIE B X0JI€ PEIICHUS 3aa4n
pe3yabTaThl, KPUTUUECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTDH 3HAHUS B MTO3HABATEIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX
oOIacreii;

- BBIJIBUTATh HOBBIC UJCH, IIpeIIaraTh OpUTHHATIbHBIC
MOIXOJIbI U PEIICHUS;

- CIOCOOHOCTh UX UCITOJIb30BaHUS B TO3HABATEILHOM

Y COLIMAJIbHON TIPAKTHKE

MOHSATUSMHU W BEIUYMHAMH, XapaKTEePU3YIOIIUMU
busnueckue MIPOLIECCHI (CBsI3aHHBIMU c
MCXaHUYCCKUM JIBH)KCHHEM, B3aUMOJCHCTBUEM TECI,
MCXaHUYCCKUMH KOJICOQHHSAMHM W BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU
MpolieccaMu; EKTPUUYECKUM U MarHUTHBIM TOJISIMU,
ANEKTPUUECKUM TOKOM, AIIEKTPOMArHUTHBIMU
KOJI€OaHUSAMHU U BOJHAMU, ONTHUYCCKUMU SBJICHHUIMHU,
KBAaHTOBBIMHM  SIBJICHUSIMH, CTPOCHHMEM aroMa U
aTOMHOTO  si[pa, PaJUOAKTUBHOCTHIO);  BIIAJICHUE
OCHOBOITOJIAral0IMMHU ACTPOHOMHUYECKUMHU
MMOHSATHAIMH, IMO3BOJISIOIINMU XapaKkTepUu3oBaTh
MPOIECChl, MPOUCXOIAIINE Ha 3BE37aX, B 3BE3IIHBIX
CHUCTEMaX, B MEXKTraJaKTHYECKOM cpeje; IBHXKCHUE
HeOECHBIX TeJl, BOJIIOLIMIO 3Be3]1 U BeelleHHOM;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMHU
(3axoH BcemupHoro Tsrorenus, 1, I1 u 11l 3akoHs
HproTOHA, 3aKOH COXpaHEHUs! MEXaHUYECKON YHEPTUH,
3aKOH COXPaHEHUs1 UMITYJIbCa, TPUHIUIT
CYNEPIO3UINHU CUJI, TPUHIUIT PABHOIPABHOCTH
MHEPUUAIbHBIX CUCTEM OTCUETA; MOJIEKYIISIPHO-
KMHETHYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, IEPBBINA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUs AEKTPUIECKOTO 3aps/a, 3akoH KymoHa,
3akoH OMa 1Sl ydacTKa 1enu, 3akoH Oma 114 MoJHON
ANEKTPUYECKON 11enH, 3aKoH Jxkoyis - JleHna, 3akoH
ANEKTPOMArHUTHOW MHTYKIIMH, 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTpaHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPETOMIICHUS
CBETa; 3aKOH COXPAHEHMUsSI SHEPTHH, 3aKOH COXPAHECHUS
MMIYJIbCa, 3aKOH COXPAHEHHMS AIIEKTPUUYECKOTO 3apsia,
3aKOH COXPaHEHHS] MAaCCOBOTO YUCIIA, TOCTYAThI



OK 02. Mcnionb30BaTh
COBpPEMEHHBIE CPEZICTBA
MIOWCKA, aHAJIN3a U
UHTEpIpeTanuy HHPOpMaIu,
U nH()OpPMAIOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a71a4 MpohecCUOHATBEHON
JeATEIILHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- chopMHEpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA
JMAJIOre KYJbTYpP, CIIOCOOCTBYIOILEr0 OCO3HAHUIO CBOETO
MeECTa B MOJHUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SI3IKOBOM U UNTATEIBCKON
KYJIBTYpBI KaK CPEJCTBA B3aUMOACHCTBHS MEXKY
JOABMU U TO3HAHUSI MUDA;

- OCO3HaHHUE LIEHHOCTH HAyYHOH J1esITeIbHOCTH,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO U
HCCIIEI0BATENbCKYIO JeATEIbHOCTh MHUBHU1YaIbHO U B
rpymne;

OByajgenne yHMBepCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJILHBIMH AeliCTBUSIMU:

B) padorta ¢ nHpopManmei:

- BJI/IeTh HaBBIKAMH MOJTyYEHHs HH(POpMAIUU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO
OCYILIECTBIISAThH TIOUCK, aHAJIN3, CUCTEMATU3ALUI0 U
MHTEPIPETAINIO HHPOPMAIIUN PA3ITMIHBIX BHIOB B (HhopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX opMaTax ¢ y4eTOM
HazHaYeHUs] HHPOPMAIIUH U LEIEeBON ayTUTOPHH,
BbIOMpasi ONTUMAIbHYIO (hOPMY MPECTABICHUS U
BU3yaJIH3alUy;

- OLIEHUBATh JIOCTOBEPHOCTbD, JIESTUTUMHOCTh
nH(popMalnY, €e COOTBETCTBHUE TPABOBBIM M MOPAJIbHO-
THYECKUM HOPMaM;

- CIOJIB30BATh CPEACTBA HHPOPMALMOHHBIX U

bopa, 3aKoH paaroaKTHBHOIO pacnaia); yBEpeHHOE
HCIIOJI30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEHN IIPU
aHaym3e (PU3NIECKUX SBJICHUH U MPOIECCOB

- YMETh YUYHUTBIBATh IPAHULIbI IPUMEHEHUS H3YUEHHBIX
bu3HYECKUX MOJIeNIei: MaTepraibHasi TOUKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA, UCAJIbHBIN ra3;
MOJIETIM CTPOEHUS ra30B, )KUIAKOCTEW U TBEPABIX TET,
TOYEYHBIN JIEKTPUYECKUH 3apsij, siAepHas MOJETb
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO s/ipa Mpu
penieHnu GU3NYECKUX 3a/1a4

- yMeTh POPMHUPOBATH COOCTBEHHYIO MO3HUIIUIO IO
OTHOUICHUIO K pU3ndeckoil nHopManuu,
MOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB, YMEHUI
UCIOJIb30BaTh IU(POBBIE TEXHOJIOTUH JIJIS TIOMCKA,
CTPYKTYpPUPOBaHUS, UHTEPIPETALUU U NPEACTABICHUS
yueOHOM 1 HAyYHO-TIOMYJISPHON HH(pOpMAIUH;
pPa3BUTHE YMEHUN KPUTUUECKOTO aHAIU3a
nonydyaeMoit nuadopmanuu



OK 03. [TnanupoBath u
pear30BBIBATh COOCTBEHHOE
poeCCUOHATIBHOE
JMYHOCTHOE Pa3BUTHE,
HPeIIPUHIMATEbCKYIO
NeSITeIIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BATh 3HAHUS 10
(rHAHCOBOH IPaMOTHOCTH B
Pa3MUYHBIX KU3HEHHBIX
CHUTYaIUSIX

KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B peIIEHUN
KOIHUTHUBHBIX, KOMMYHUKaTUBHBIX U OPraHU3allMOHHbIX
3a7a4 ¢ coOII0IeHuEM TpeOOBAHUI 3PTOHOMUKH,
TEXHUKU 0€30I1aCHOCTHU, TUTUEHBI, peCypcocOepeKeHHS,
MPABOBBIX M STHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0e30I1acHOCTH;

- BJIAZIETh HaBbIKAMU PACIIO3HABAHUSA U 3aLUThI
uHpopManuu, HHHOPMAIIMOHHON 0€30MacHOCTH
JIUYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
STHUYECKOT0 MOBE/ICHNUS;

- CIIOCOOHOCTD OIICHUBATh CUTYAILIUIO U TPUHUMATH
OCO3HAHHBIE PEIICHHUs, OPUECHTHPYSICh HA MOPaIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HAaHME JUYHOT'O BKJIa/1a B IOCTPOCHUE YyCTONYUBOIO
Oyymero;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJTUTENSAM U (MJITH)
JPYTUM WIEHAaM CEMbH, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHUS LIECHHOCTEN CEMEWHOM JKU3HU B
COOTBETCTBHUH C TpaauLUsIMHU HapoaoB Poccuu;
OgnajeHne yHMBePCAJIbLHBIMHU PeryisiTHBHBIMH
AefCTBUSMU:

a) CaMOOPraHu3alMs:

- CaMOCTOSTEIbHO OCYIIECTBISATH TO3HABATEIbHYIO
JeSITeNIbHOCTD, BBISIBIISATH MPOOJIEMBI, CTABUTH U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHON IEeATENbHOCTH U AKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSTEIbHO COCTABIIATH TUIaH PeLeHUs MPoOIeMbl
C YU4ETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

- BIIaZICTh OCHOBHBIMU METOJaMH Hay4YHOT'O TTO3HAHMUS,
UCIIOJIb3YEMBIMU B (DU3HMKE: IPOBOAUTH MIPSIMbIE U
KOCBEHHBIE U3MEpEHUS PU3NYECKUX BEITUUHH,
BbIOMpas ONTUMAIBHBIN CIOCO0 U3MEPEHUS U
MCIIOJIB3YS U3BECTHBIE METO/IbI OLEHKU MOTPEeIIHOCTEN
M3MEpEHUil, IPOBOIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN
(bU3MYECKUX BEIIMYMH C UCTIONB30BaHUEM MPSIMBIX
U3MEpEHUi, 00BACHATH IOTyYEeHHBIC PE3YIbTATHI,
UCTIONB3YS PUBHUYECKUE TEOPHH, 3aKOHBI U TIOHSTHS, U
JieNaTh BBIBOJIBL; COOIIIOIATh MpaBuiia 0€30MacHOro
TpyJa Mpu IPOBEACHUH UCCIETOBAHUI B paMKax
y4eOHOro dKCIIEpUMEHTa U yueOHO-
MCCIIEIOBATEIBLCKON ACATEIBHOCTH C HCIIOIb30BAaHHEM
U (POBBIX H3MEPUTEIBHBIX YCTPOWCTB U
nmabopaTopHOTo 000pyn0BaHwMs; CHOPMHUPOBAHHOCTH
NPECTaBICHUN O METO/IAX TOYUEHHS HayIHBIX
ACTPOHOMUYECKUX 3HAHMIA,

- OBIIAJIETh (CPOPMUPOBATH MPEACTABICHHUS)
MpaBUJIaMU 3aMmucH Ppuzndeckux Gopmyn penbedHo-
TOYEUHOM cucTeMbl o0o3HaueHu JI. bpaiins (s
CJIETIBIX U CIa0OBUASIIUX 00YYarOIINXCS)
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- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;
CIOCOOCTBOBAThH (POPMUPOBAHUIO H MTPOSBICHUIO
IIUPOKOM 3PYIUINH B pa3HBIX 00JaCTsSIX 3HAHUH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

UCTOJIb30BATh MPUEMBI peIICKCUU TSI OLICHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH
peLIeHHs 110 UX CHUKEHUIO;

B) SMOLMOHAIbHBIN HHTEJVIEKT, IPeIN0/aralmmi
¢pOpMHPOBAHHOCTH:

BHYTPEHHE! MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHUE K
JOCTHKEHUIO LIEJIU U YCIIEXY, ONTUMU3M,
MHULMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXOJS U3 CBOUX
BO3MOKHOCTEH;

- HMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh
SMOLIMOHAJIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0 IPU
OCYILECTBICHUH KOMMYHHUKAIUH, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHMUIO;

- COLIMAIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh
BBICTPAauBaTh OTHOIIECHHUS C IPYTUMHU JIFOIbMH,
3a00TUTbHCA, IPOSBIATH HHTEPEC U pa3peliaTh

KOH(IIMKTHI
OK 04. DpdexTrBHO - TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U - OBJIaJIETh YMEHUSAMHU pabOTaTh B IpyMIie ¢
B3alMOJIEIICTBOBATD U CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U BBITIOJTHEHUEM Pa3INYHbIX COLIMATIBHBIX POJIEH,
paboTaTh B KOJIJIEKTUBE U CaMOONPEEIIECHUIO; IUTAHUPOBATh pabOTy IPYNIbI, PALlHOHAIBHO
KOMaH/ie -OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIe0BaTEIbCKOM, pacnpeensTh AesTeNbHOCTh B HECTaHAAPTHBIX
MIPOEKTHOM U COIHAJIbHOM JIeATENbHOCTH; CUTYallUsX, aJIEKBaTHO OLIEHUBATh BKJIAJ KaXKJI0TO U3
Ogiaenne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH | YYaCTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBaeMOn
AeHCTBUSMMU: poOIIeMbI

0) coBMecTHAasl IeATeJIbHOCTh.
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- IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHON
Y UHJIUBUIyaJIbHOU PabOTHI;

- IPUHUMATD LI€JIU COBMECTHOM €ATEIBHOCTH,
OpPraHHU30BbIBATh U KOOPAWHUPOBATH JEHCTBUS 110 €€
JOCTHKEHMIO: COCTABJIATH IUIAH IEUCTBUM, paclpeaeiaTh
POJIM C Y4ETOM MHEHMH YYaCTHUKOB OOCYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh U BBINOJIHATH PabOTy B yCIOBUSIX
peaJIbHOT0, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILECTBJISATH NIO3UTUBHOE CTPATETMUECKOE TOBEICHNE
B PA3JIMYHBIX CUTYaLUsAX, IPOSBISTH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIUATUBHBIM

OBgJ1ajieHNe YHUBEPCAJIBHBIMH PeryisiTHBHBIMH
JeHCTBUSIMU:

I') IPUHATHE ce0sl M APYTUX JIIO/Aeii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIOAEH TpU
aHaJIN3€ PE3YJIbTAaTOB JEATEIBHOCTH;

- IPU3HABATh CBOE IIPaBO U MIPaBO APYTHX JIFOAEH Ha
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUD C MO3ULHH
JPYToro 4eaoBeKa

OK 05. OcymiecTBisITh B o01acTH 3cTeTHYECKOr0 BOCIIUTAHUSA - YMETb pacrno3HaBaTh (U3NUECKUE SBICHHS

YCTHYIO U TUCHbMEHHYIO - 3CTETHUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAsl 3CTETUKY (mpotiecchbl) U OOBACHATH UX HA OCHOBE U3YyYEHHBIX

KOMMYHHUKAIIUIO Ha Hay4YHOT'O TBOPYECTBA, MPUCYILEro (PU3NUECKON HAYKE; 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE

rOCy/IapCTBEHHOM $SI3bIKE - CIIOCOOHOCTh BOCIIPUHUMATh Pa3InYHbIE BUIBI NPSIMOJIMHEMHOE IBH>KEHUE, CBOOOAHOE TaIeHHE Tell,

Poccniickoit denepanuu ¢ HCKYCCTBa, TPAAULMU U TBOPYECTBO CBOETO U APYIUX JIBUJKEHHE 10 OKPY>KHOCTH, HHEPLIUS,

y4eToM 0coOeHHOCTEN HapOoJIOB, OIIYIATh IMOLMOHAIILHOE BO3/IEHCTBHE B3aMMO/IECTBUE Tel, KojeOaTeIbHOE IBUKEHUE,

COLIMAJILHOTO U KYJIBTYPHOTO HCKYCCTBa; pEe30HaHC, BOIHOBOE JABMKEeHUE; Tuhy3us,

KOHTEKCTa - YOKJIEHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTU U OpOYHOBCKOE JIBUYKEHHUE, CTPOCHUE KUJIKOCTEH U
00111eCTBa OTEYECTBEHHOTO U MUPOBOT'O HCKYCCTBA, TBEP/BIX TN, U3MEHEHUE 00beMa Tell IIPU HarpeBaHUH
THUYECKUX KYJIbTYPHBIX TPaIULUI U HAPOJHOTO (OxJ1aX1€HNN ), TEIUIOBOE PAaBHOBECUE, UCIIAPEHHUE,
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OK 07. ConelicTBOBaThH
COXPaHEHHUIO OKpYKarouei
Cpelbl, pecypcocOepekeHuto,
IPUMEHSTH 3HaHUA 00
W3MEHEHUU KIIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
MPOU3BOICTBA, YPHEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX

TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIP@YKEHHUIO B Pa3HBIX BUJIAX
HCKYCCTBa, CTPEMJICHUE MIPOSBIISITH KAYECTBA TBOPUECKOM
JINYHOCTH;

OBi1ajleHne YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH
JNleliCTBUSIMH:

a) o01IeHue:

- OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX c(hepax >KU3HU;
- pacrio3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIIICHUS,
MMOHMMATh 3HAYEHHUE COIMAIBHBIX 3HAKOB, PACIIO3HABAThH
MPEANOCHUIKYA KOH(PJIMKTHBIX CUTYAIMI U CMSTYaTh
KOH(JIUKTHI,

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS

C MCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

B o6s1acTH 3K010IrMYECKOr0 BOCTIMTAHUSA:

- ¢(hOpMUPOBAHHOCTH FKOJIOTUUECKOH KYIbTYpHI,
MMOHMMAaHHE BIUSHUS COLUATbHO-I)KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM
Cpelibl, 0OCO3HaHUE TT100aIbHOTO XapakTepa
9KOJIOTUYECKHX MPOoOIeM;

- INTAHUPOBAHNE U OCYLIECTBIEHUE ACUCTBUI B
OKpY>KaloIlIeH cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, TPUHOCSIINX BpEL
OKpY>Karolleu cpene;

- YMEHHE NMPOTHO3UPOBATH HEOIATOMPUSITHBIE
9KOJIOTMYECKUE MOCIEACTBUSI IPEATIPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATh UX;

KOH/JIEHCAIus, IJIaBIeHNUE, KPUCTAJUIM3ALUs, KUIICHHE,
BIIQ&XKHOCTB BO3/yXa, CBSI3b CPEAHEN KMHETUYECKON
SHEPrUM TEIJIOBOTO JIBUYKEHUS MOJIEKYII C
a0COJIOTHOI TeMIeparypoii, HOBBIIICHHE JaBICHHS
rasa Ipy €ro HarpeBaHUU B 3aKPBITOM COCYIIE, CBS3b
MEXly IapaMeTpaMy COCTOSIHUSA ra3a B
M30IpOLECCaX; MEKTPU3ALIMS TEJ, B3aUMOEHCTBHE
3aps0B, HAarpEBaHUE MPOBOAHUKA C TOKOM,
B3alMO/IEHCTBHE MarHUTOB, AIEKTPOMAarHUTHASI
MHAYKLNS, JeMCTBHE MAarHUTHOTO 11OJISI HA IPOBOJIHUK
C TOKOM U JBMXKYILUKCS 3apsij, JEKTPOMarHUTHbIE
KOJIeOaHUS U BOJIHBI, IPSIMOJIMHEHHOE
pacnpoCTpaHEeHHE CBETa, OTPAKEHHE, IPEJIOMIICHUE,
uHTepdepeHiys, TudpaKus u Noasprusanus CBeTa,
Jaucriepcust ceera; (porosnekrpuueckuit 3G exr,
CBETOBOE JIaBJIEHUE, BOSHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToMa BOAOPOAA, ECTECTBEHHAs U
HCKYCCTBEHHAsl paIMOaKTUBHOCTh

- c(opMHUPOBATh YMEHUS IPUMEHSTH OJTyYEHHBIE
3HaHUA JUIsl OOBSICHEHUS YCIIOBUH MPOTEKAHUS
(bu3HYECKUX SIBICHUN B IPUPOJIE U JIJISl IPUHATHUS
MIPAKTHUYECKUX PEIICHUI B IOBCEIHEBHOM JKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 00paIlleHUH C
OBITOBBIMU IPUOOpPAMU M TEXHUUECKUMHU
yCTpOMCTBAMH, COXPAHEHUSI 310POBbsSI U COOTIOACHHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKpY KaroLIei
cpelie; TOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS
JIOCTYOKCHUH (PU3UKHU U TEXHOJIOTUH IS
paIMoOHaIBLHOTO MPUPOIONOIB30BaHUS
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- pacIIMpeHHe ONbITa ACSITEIbHOCTH SKOJIOIMUECKOM
HAIpaBJICHHOCTH Ha OCHOBE 3HAHUH 1O (PHU3UKE

IIK3...

3 K yKasbiBatoTca B cootsetctBum ¢ GroC CMO peanmsyemoit npodeccun / cneymanbHoCTm
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1. Crpykrypa u coaep:kaHue 0011e00pa3oBaTeIbHOM AU CIUATIIHHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yaeGHO# paboThI O0nem B
qacax

O06beM 00pa3oBaTeNbHOM MPOTrPAMMEI TUCITUTUTHHBI 102
1. OcHoBHOE conepxaHue 102
BT. U.:
TEOpeTHIecKoe o0ydeHne 64
NPaKTUYCCKUE 3aHSTHUS 30
KOHTPOJIbHBIE pabOTHI 8

[Tpomesxyrounas arrecranus (qudepeHIIMPOBAHHBIN 3a4eT)
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2.2. TemaTu4ecKkuii IJIaH U cojiepKaHue TUCUUILTUHBI « DU3UKa»

HaumenoBan Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTopHble U IPAKTHYECKHE DopMuUpyeMBbI
Hepas/iesoB u padoThl, caMocTOsITe/IbHAS padoTa 00y4yaromuxcs, KypcoBast Obnem e o0mue M
TeM pabota (IpoeKT) (eciu npedycmompenvt) Hacos npodgeccuoHaa
bHbIE
KOMIIeTeHIIUH
1 2 3 4
BBenenmne. Conep:xanue yueOHOro MaTepuaJia: 2 OK 03
Pu3nKa M METOAbI | TeopeTHYecKHe 3AHATHS OK 05
HayHHOro ®usnka — (QyHIaMEHTaTbHAs HayKa O IPUPOJIe. ECTeCTBEHHO-HAYYHBINA METO/I TO3HAHMUS, €10
HO3HAHMS BO3MOYKHOCTH M TPaHUIIBI MPUMEHUMOCTH. DKCHEPUMEHT U TEOpHs B MpPOIecce MO3HAHUS
npupoabl. MozenupoBaHue GU3NUECKUX SIBIECHUH U IporieccoB. Posb SKCiepuMeHTa U TEOpUH B
nporecce no3HaHus npupoisl. dusnueckas BennuyuHa. Pusndeckue 3akoHbI. ['paHMIIBI
IPUMEHUMOCTH (U3NYECKUX 3aKOHOB U Teopuil. [IpuHuun coorBercTBus. IlonsaTue o
¢usnveckoit kaptue mupa. [lorpemHOCTH HM3MEpeHUH (U3NYECKUX BEIUYHH
Pa3gen 1. Mexanuka 12 OK 01
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
OcHoBbl TeopeTnyeckue 3aHATHS OK 04
KHHCMATHKH MexaHnuecKkoe JBHXKEHHE W €ro BHIbL. MarepuanbHas Touka. CKalspHbIE ¥ BEKTOPHBIE 85 8?
¢usnueckre BenUUUHbl. OTHOCHUTENBHOCTh MEXaHHW4ecKoro IBukeHus. Cuctema oTcuera. 2
IIpunnun orHocurensHocTy ['anmunes. Tpaexkropus. IlyTs.
Ilepememienue. PaBHOMEpHOE NpsiMONIMHENHOE ABHKEeHUE. CKOPOCTh. Y paBHEHUE IBUKEHUS.
MrHoBeHHass U cpedHsist cKopocTu. Yckopenue. [IpsMonuHeiiHoe IBUKEHUE ¢ TTOCTOSHHBIM 2
ycKkopeHueM. JIBI)KeHHE ¢ MOCTOSHHBIM YCKOpEHHEM cBOOOAHOro najeHus. PaHomepHoe
JBUKEHHE TOYKH I10 OKPY>KHOCTH, YTJI0Basi CKOPOCTb. LleHTpocTpeMuTenbHOe yCKOpEHHE.
Kunemarunka abCcot0THO TBEPAOIO Tela
Tema 1.2 Coaeprxanue ydyeOHOro MmarepuaJia: 4
OcHOBBI TMHAMUKH | TeopeTHuecKHe 3aHATHS 4
OcHoBHas 3agavya auHamuku. Cuna. Macca. 3akoHbl Mmexanuku HprotoHa. Cuiisl B Ipupoe. 2
Cuna TsDKECTH W CHJIa BCEMUPHOTO TATOTEHUS. 3aKOH BceMUpHOro TsaroreHus. Ilepas
KOCMHUYecKasi CKOpocTh. JIBmkeHue miuaHer W Manbix Ten ConHewyHOM cucteMmbl. Bec. 2
Hesecomocts. Cunbl ynpyroctu. Cuibl TpeHUS




Tema 1.3 Conep:xaHue yueOHOro MaTepuaJia: 4
3akoHbl coxpaHeHus | TeopeTruueckue 3aHSATHA
BMEXaHUKE Wmnynec tena. VMMmynbc cuiibl. 3aKOH COXpAaHEHUsS HUMIyjlbca. PeakTHBHOE JIBUYKEHHE.
Mexanunueckas padora u MomHocTs. Kunernueckast sueprus. IloreHunanbHas sHeprust. 3aKoH 2
COXpaHEHHU MEXaHMYECKOW »Hepruu. Pabora cuibl TSHKECTH M CHITBL ynpyroctu. [Ipumenenue
3aKOHOB COXpaHeHus. lcroip30BaHME 3aKOHOB MEXaHUKU JJIsi OOBACHEHHs JIBUXKEHUS 2
HEOECHBIX TeN W JUIsl Pa3BUTHS KOCMHUYECKHX HCCIEIOBAaHUN, TPAaHUIBI MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH
Pa3nen 2. MoJiekyJsipHasi pu3nKa 1 TEPMOJAMHAMUKA 20 OK 01
Tema 2.1 Conep:xanue yueOHOro MaTepHaJia: 4 OK 02
OcHOBBI IIpakTHYecKkne 3aHATHS OK 03
MOJICKYJIIPHO- OcCHOBHBIE MOJOXEHUS MOJEKYJISIpPHO-KUHETUYECKOW Teopuu. Pasmepbl U Macca MOJEKYI U OK 04
KHHETHIECKOH atomoB. bpoyHoBckoe nBmwxenune. CTpoeHHE Tra3000pa3HBIX, XUAKHX M TBEPABIX TEIL OK 05
Teopun Uneanbupiii ra3. JlaBnenne raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH 4 OK 07
razoB. Temmepatypa u ee  wu3MepeHHE. AOCONIOTHBIA  HylIb  TEMIIEPATYypHI.
TepMmoauHaMmuueckass IIkana TteMmmeparypbl. Temmeparypa 3Be3n. CKOpOCTH JBHUKEHHS
MOJIEKYJI M MX HM3MEpeHHEe. YpaBHEHHE COCTOSHUS MJI€albHOro rasza. M3ompormecchl U ux
rpaduku. ['a30BbIe 3aKOHBI
Tema 2.2 Copaep:xkanue y4eOHOro marepuaJia: 6
OcHoBBI IIpakTHyeckue 3aHATHA
TEPMOJIUHAMUKHI Buyrtpennsas osHeprus. PaGora u Ttemnonepenaya. KoamuecTBo TemnoTel. YpaBHEHHE
TeruioBoro Oananca. [lepsoeHauano TepmoauHaMuku. AnuadatHelil npouecc. Bropoe nHauano 6
tepmouHamMukH. Temsosble apuratenu. KI1/I teroBoro asurarens. OxpaHa mpupojabl
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia: 4
ArperaTtHbie IIpakTHyeckue 3aHATHA
cocrositHusiBeniecTsa u | Mcnapenue m koHnaeHcanusa. HaceleHHbI T1ap U ero cBoilcTBa. OTHOCHUTENbHASA BIIAKHOCTH
dazosbie Bo3ayxa. [lpubopbl st ompedeneHuss BIAXHOCTH Bo3ayxa. Kumenue. 3aBUCHUMOCTH,
TepexoIbI TEeMIIepaTypbl KUNEHHS OT MAaBIeHHUsS. XapaKTepUCTHKA >KUAKOTO COCTOSIHUS BEIECTBA. 4
bmwkuuit nopsinok. IloBepxHocTHOoe HaTspkenue. CmaumBanue. KanusisipHble sIBICHHS.
XapakTepucTUKa TBEPAOro cocTosiHUS BemecTBa. Kpucrammnueckue u amopdHble Tena
KonTtpoabHnas padora Nel «MonexynsipHast pu3uka u TepMOIUHAMUKA» 2
Pazgen 3. DiekTpoAnHaAMHUKa 32 OK 01
Tema 3.1 Conep:xaHue yueOHOIro MaTepuaJia: OK 02
Onexrpuueckoe noje | IlpakTuyeckue 3aHATUSA OK 03
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DJIEKTPUYECKHUE 3aps/bl. DJIEMEHTAPHBIN JICKTPUUYECKUIN 3apsA/l. 3aKOH COXpaHEHHUs 3apsja.
3akon Kynona. Dnekrpuueckoe mosie. HampsokeHHOCTh 3ieKTpudeckoro mnojst. Ilpunumn
cyneprno3unuu nosuei. [IpoBOAHUKY B 3JEKTPUUYECKOM MoJie. J{UINeKTPUKH B JIEKTPUYECKOM
ToJe. [Tonspu3zanus JTUDIIEKTPUKOB. [ToTenuumarn. Pa3znocth MOTEHLIUAJIOB.
OKBUIOTEHIIMATbHBIE TMOBEPXHOCTH. CBs3b MEXKJY HANPSIXKEHHOCTHIO M PA3HOCTHIO
MOTEHIIMATIOB  DJIEKTPUYECKOTO  MOJds.  DIeKTpoeMKocTh.  KowuaeHcaTopel.  DHeprus
3apsKEHHOI0 KOHAeHcaTopa. [IpumeHeHre KoHaeHcaTopoB

OK 04
OK 05
OK 07

2 cemecTp
Tema 3.2 Conep:xanue yueOHOro MaTepuaJia:
3aKOHBI IIpakTHyeckue 3aHATHA
IIOCTOSIHHOTOTOKA | YCJIOBHUS, HEOOXOIMMBIE Ui BO3HUKHOBEHHUS M MOJICPKAHUS dIEKTpUYeckoro toka. Cuia
TOKa. DJIEKTpUYecKoe compoTuBieHue. 3akoH Oma juig ywactka uenu. [lapamnensHoe u
MOCTIeIOBATEIbHOE COEIMHEHHE TPOBOAHUKOB. PaboTa M MOITHOCTH TOCTOSHHOTO TOKA.
TennoBoe nelictBue Toka 3akoH Jxoyns—IJlenna. DnexTpoaBHKyILas cujia UICTOYHHUKA TOKA.
3axon Oma 11t HOJTHOM 1ienH
Tema 3.3 Coaep:xanue yuyeOHOro MmarepuaJia:
DneKTpudecKuit Teopernueckue 3aHATHA
TOK BPa3JIMYHbIX DJNeKTpUYecKuil TOK B MeTajulaX, B DJIEKTPOJIMTaX, ra3ax, B BaKyyMe. OJEKTpOJu3. 3aKOH
cpenax anekTponusa Papazes.
Bunsl ra3oBeix paspsaoB. TepMmosnekTpoHHas sMmuccus. [lnmazma. DnekTpuueckuil TOK B
MOJTYITPOBOTHUKAX.
CoOcTBeHHass U MpHUMecHas MpoBOAUMOCTH. P-n mepexox. IlomynpoBoIHUKOBBIE MPUOOPHI.
[IpumMeHeHHe MoNTyNpOBOAHUKOB
Tema 3.4 Coaeprxanue ydyeOHOro marepuaJia:

MarnuTtHoe 1ose

Teopernyeckue 3aHATHS

Bekrop mHayknuum marHutHoro nojisi. Bzaumoneiicteue tokoB. Cuna Ammnepa. [lpumenenue
cuiibl Amniepa. MarHuTHBIN OTOK.

JelictBue MarHuTHOrO mMojs Ha JBWXKymuiics 3apan. Cuna Jlopenma. IIpumeHnenne cuiibl
Jlopenua.

MarauTtHbele cBoMcTBa BemiecTBa. CoJjiHeUHasT aKTHBHOCT, M €€ BIMIHHE Ha 3eMITIO.
MarnuTHbie Oypu

Tema 3.5

Conep:xxkanue y4eOHOI0 MaTepuaJia:

IIpakTHYeckue 3aHATHA
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DIIEKTpOMarHuTH SIBrieHME HSJIEKTPOMArHUTHOW WHIAYKIMHU. 3aKOH SJIEKTPOMAarHMTHOW WHAYKIWHU. [IpaBuiio 2
asiMHTyKIUS Jlenna. BuxpeBoe snektpuueckoe mnose. DJ[C HHAYKIUU B ABIKYIIUXCS IPOBOJHUKAX. 2
SIBnenne  camouHIyKIUU. HAYKTUBHOCTb.  DHEpPrusi  MarHUTHOIO  MOJSL  TOKa.
DNEeKTPOMarHuTHOE MOoJje
KonTtpouabnas padora Ne2 «3nexTpuueckoe noje. 3aKkoHbl IOCTOSSHHOIO TOKa. MarHuTHoe 1osie. DJ1eKTpOMarHuTHas 2
UHIYKIHSI
Pasznea 4. Kosie0anus ¥ BOJIHBI 10 OK 01
Tema 4.1 Conep:xanue yueOHOI0o MaTepuasa: 10 OK 02
Mexanuueckue Teopernueckune 3aHATHS OK 04
KoseOaHus U I"apmornueckue konebanus. CBOOOHBIC MEXaHHYECKUE KOJICOaHMS. 2 OK 05
BOJIHBI [IpeBpamienne SHEpruM MpH KOIeOATEIHHOM JIBUKCHHH. MaTeMaTH4eCKUld MasiTHUK. 2 OK 07
[IpyxuHHBINA MassTHUK. BbIHYX/1I€HHbIE MEXaHUYECKHE KOJIEOAHHUS. 2
Pesonanc. [lonepeynsie 1 IpO0JIbHBIE BOJIHBI. g
XapaKkTepUCTUKU BOJIHBI. 3BYKOBBIE BOJHBL. YIIBTPa3BYK U €ro MIPUMEHEHHE
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia: 14
OnextpoMarautHeie | Teopermyeckue 3aHsATHS
KoNeGaHus ¥ BONHEl | CBOGOHBIE JIEKTPOMATHUTHbIC KojieGanms. IIpeBpalieHHe SHEPrHH B KoOIeOaTenbHOM | 2
KOHTYpE.
[Tepuoxa cBOOOIHBIX AneKTpuUecKkuX konedanuil. opmyna TomcoHa. 2
3aryxaollue 3JIEKTPOMAarHUTHbIE KojeOaHus. BBIHYXIEHHbIE 3JeKTpUUYECKHue KoyeOaHus. 5
ITepemenHbIl TOK. P€30HAHC B DIEKTPUUECKON LIETIH. 5
I'eneparop nmepemenHoro Toka. Tpanchopmaropsl. [lonydenue, nepenaya U pacrpeneiaeHue 2
AIIEKTPOIHEPTUH.
JNeKTpOMarHuTHhIE BOJIHBI. CBOMCTBa 3JE€KTPOMArHUTHBIX BOJH. )
OTKpBITEIA KOJIEOaTenbHBIN KOHTYp. OnbiTel . I'epma. M3o6perenue paamo A.C. 2
[ToroBbiM. [ToHSITHE O paANOCBA3H.
[Tpunimn paguocsszu. [lpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH
Pazgen 5. Ontuka 16 OK 01
Tema 5.1 Conep:xaHue yueOHOro MaTepuaJia: 4 OK 02
[pupona ceeTa IpakTHyecKue 3aHATHS OK 04
Toueunblii uctounuk csera. CKOPOCTh pacHpOCTpaHEHUS CBETa. 3aKOHbl OTPAKEHUS H 2 OK 05
npenomsienus: cBera. llpunnun [roiirenca. ConHeunsle W JyHHble 3aTMeHus. [lonHoe )

orpaxxenue. Jlunuzel. Iloctpoenme wu3o00paxkeHuss B JnuH3ax. Dopmyna TOHKON JIMH3HIL

YBenuuenue MuH3BL. [ 71a3 Kak ontudeckas cucrema. Onrudeckue mpuOopsl. Temeckorb

19



Tema 5.2
BonHoBEIe cBOIiCTBA
cBeTa

Conep:xkanue y4eOHOT0 MaTepuaJia:

HpaRTn'{ecmle 3aHATHUSA

Wutepdepennust cBera. KorepeHTHOCTh CBETOBBIX Jydeid. HHTepdepeHIHMsT B TOHKHX
wienkax. Kombua Heiorona. Hcnonb3oBanue wuHTepdepeHIMM B HayKe U TEXHHKE.
Hudpaxus ceera. Judpakuus Ha mienu B mapaienbHbIX Jdydax. Judpakunonnas pemerka.
[Tonsipuzanus nonepeynbix BoaH. [lonspuzanms ceeta. [onspounsl. ducnepcust cera. Bubl
m3nydenuil. Buael cnektpoB. Crnektpbl ucnyckanus. CrnekTpsl norjomeHus. CrnekTpaibHbIN
ananu3. CrektpanbHble Kiacchl 3Be3f. YibTpaduoneroBoe wuznydenue. HMubpaxpacHoe
u3nnydyenue. PentrenoBckue nyun. Wx mpupoma u cpoiictBa. Illkama 31eKTpoMarHUTHBIX
W3J1y4YEeHU N

KontpouabHas padora Ne 3 «Kosnebanus u BosHbL. OnTHKA»

Tema 5.3
CnenuanbHas
Teopus
OTHOCHUTEIBHOCTHU

Conep:xanue yueO0HOro MaTepuaJia:

TeopeTndeckue 3aHATHUSA

JIBI>KEHHE CO CKOPOCThIO cBeTa. I1oCTynarel TEOpUU OTHOCUTENBHOCTH U CIEJICTBHUS M3 HHX.
M HBapnaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BaKyyMe. DHEprus nokos. CBA3b MAacChl U SHEPTUU
CcBOOOIHOM YacCTHUIIbl. DJIEMEHTHI PEISITUBUCTCKON JUHAMUKHI

NININIDN

Paznen 6. KBanToBasi pusuka

10

Tema 6.1
KBauroBas
OIITHKA

Conep:xaHue y4eOHOT0 MaTepuasa:

Teopeanecmle 3aHATUSA

KBanToBas runoresa [1nanka. TennoBoe nznydenue. KopnyckynsipHO-BOJHOBOM Ayaau3M.
®otonsl. ['unoresa ge bpoiiis 0 BOJTHOBBIX CBOMCTBaX 4acTULl. JlaBieHue cBeTa. XUMUYECKOE
nerictBue ceera. OnbiTel [1.H. Jlebenesa u H.U. BaBunosa. ®oroaddexr. YpaBHeHuE
OiHmTeiHa 1 poroaddexta. [Ipumenenne porosrddexra

Tema 6.2
duzuka atoma u
aTOMHOTO si/ipa

ConeprxaHue y4eGHOro MaTepuaJa:

Teopernyeckue 3aHATHS

(o]

Pa3BuTre B3MIAI0B HAa CTpOEHUE BemecTBa. Moenu CTpoeHuss aTOMHOTO snapa. SnepHas
Mozaenb atoma. Omeitel 3. Pezepdopna. Monens aroma Bogopona mo H. bopy. KBanToBsie
noctynatel  bopa. Jlazepsl. PannoakTMBHOCTB. 3aKkOH  paJMOAKTHUBHOTO  pacnaja.
PannoaktuBHble npeBpaieHus. CrocoObl HaOMIOIEHNS U PETUCTPALUU 3apsHKEHHBIX YaCTHIL.
Ctpoenue atromMHoOro snpa. Jledhekr maccel, SHEpPrus CBA3M U YCTOWYMBOCTb aTOMHBIX S7Ep.
SAnepHbie peakuuu. SnepHas >HepreTuka. OJHEPreTUUYECKUH BBIXOJ SAEPHBIX PpPEaKIMM.
HckyccTBeHHass paguoOakTUBHOCTL. JlenmeHue Tsokenbix snaep. llemHas spepHas peakuus.
VYrpasnsgemas nenHas peakuus. SAnepHslii peakrop. TepmosiepHblii CUHTE3. DHEPrHsl 3BE3 ..
[lonmyyeHue paavOAaKTUBHBIX HW30TONOB M HX IpPUMEHEHHE. buosorndeckoe IeHCTBHE

OK 01
OK 02

OK 04
OK 05
OK 07

20



PaZMOaKTUBHBIX M3JTy4eHUH. DIeMEeHTapHbIE YaCTUIIbI

Kontpoinbnas padora Ne 4 «KBanToBas ¢uzuka» 2
Pa3nes 7. Ctpoenue Beesiennoi 6 OK 01
Tema 7.1 Copep:xxanue yueOHOro Mmarepuasa: 2 OK 02
Crpoenne Conneynoii| TeopeTnyecKue 3aHsI TN OK 03
CHCTCMBI ConnedHnas cuctema: IUIaHETHI U Majble Tena, cucremMa 3emiusi—JlyHa 2 OK 04
Tema 7.2 Conep:xanue yueOHOro MmarepuaJia: OK 05
Opomonust Beenennoii | [IpakTuyeckue 3aHATHS OK 07

Ctpoenue u sBomonust ConnHmna u 3BE3a. Kmaccudukanmst 3BE31. 3BE3BI U MCTOYHUKU WX 4

bHepruu. ['anaktuka. CoBpeMeHHbIE IPEACTABICHUs O CTPOSHUH U 3BOJIIOLMH BeenenHoit
IIpoMeskyTouHasi arTecTanusi: 1uddepeHIMPOBAHHBIN 3a4eT
Bcero: 102

Ilo kasxcooti meme onucwigaemcs codepoiicanue yuebHo2o0 mamepuana (6 OUOAKMUYeCKUX eOUHUYax), HAuMeHOB8aHus HeoOX0OUMbBIX 1AOOPAMOPHLIX,

npakmudeckux u unvlx sauamui. Odvem uacos onpeoensiemcs no Kaxrcoou no3uyuu cmoioya 3.
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3. YcjoBus peajau3alnuu NPporpaMMbl 001eo0pa3oBaTeTbHONH TUCIHHIIMHBI

3.1. TpedoBaHUsI K MHHHUMAJIBLHOMY MAaTEPHAJILHO-TEXHHYECKOMY O0ecIevYeHn 0
Peasu3zanmsi nporpaMMspl TUCHUILUIMHBI TPeOyeT HAJIMYUS y4eOHOro KadnHeTa (PU3UKM.

Peanmuzanus nporpamMMbl yueOHOW aucHMIUIMHBI «Du3uka» TpeOyeT Hamu4yus y4eOHOro
KabuHeTa ¢ goctynoM B IHTepHeT.

Oo6opynoBaHue yuyeOHOro KabuHeTa: pabodasi 30Ha MPEroaaBaTess; JeMOHCTPAIIMOHHBINA CTOI;
CTOJIbI 11O KOJIMYCCTBY 06yqa10m1/1xcs1; CTYJIbi; ayauTOpHAasd AOCKa C MCTAJINIMYCCKUM IOKPBITUCM JIA
KPEIUICHUS] JIEMOHCTPAIIMOHHOTO O00OpYIOBaHMS;, CTEUIXK UIs MOIECNICH W MakeToB; MIKadbl IS
MOJEJIe M MAakeTOB; IUIaKaTbl M TaOJMLbI 110 HM3y4aeMbIM pasjiejaM MpOorpamMMbl; KOMIIJIEKTBI
y4eOHBIX HAMISAHBIX TOCOOUHT 1O AUCIUITINHE.

TexHuueckne cpeacTBa OOydUEHHUsS: CHUCTEMa JJIIEKTPOCHAOKEHHUs J1a0OpaTopHBIX CTOJOB 21
HanpsbkeHuem  36-42  B; KOMILJICKT ~ JIEMOHCTPAIMOHHOTO  OOOPYHAOBaHMS IO  OINTHKE,
ANEKTPOJMHAMMKE, MEXaHMKE U JpyruM paszfenaM (U3HKU; NEpCOHAIbHBIA KOMIBIOTEDP C
JIMIIEH3HOHHBIM IPOTPAMMHBIM 00€CIICUYCHUEM; TPOCKIIMOHHBIN SKPaH.

3.2. UudopmannonHoe odecnieuenue. [lepeyeHb pekoMeHayeMbIX Y4eOHbIX U3IAHUH,
HHTEPHET- PeCyPCOB, J0MOJTHUTEIbHOM JIUTEPATYPhI

OcHoBHas uTeparypa:

1. Amutpuera B.®. ®usuka mis npodeccuii v criennaibHOCTeH TEXHUYECKOTO MPpoduis: yueOHUK
JUI CTYICHTOB NMPO(ECCHOHATBHBIX 00pa30BaTeIbHBIX OpPTraHU3alMid, OCBaWBAIOIINX NMpodeccuu u
cnenuaneHoctu CI1O. — M., 2017

2. Imutpuesa B.®. ®uzuka s npodeccuil U cnenuaibHoCcTel TexHndeckoro npoduins. COopHuUK
3amay: y4ye0. mocobue Uis CTYIEHTOB HpOQEeCcCCHOHANBHBIX O00pa30BaTeNbHBIX OpraHu3aluii,
ocBauBawmuXx npodeccuu u crnenuanpuoctu CI10. — M., 2017

3. HmutpueBa B.®. ®usuka a1 npodeccuit U CHEUaIbHOCTEH TEXHUYECKOTO HpOQHIIs.
KoHTponbpHBIe MaTepuanbl: yued. mocobue Juis CTYIEHTOB NpodecCHOHAIBbHBIX 00pa30BaTENIbHbBIX
opranu3zaiuii, ocsanparouux npodeccuu u cnenmaibocta CIIO. — M., 2016

4. JImutpueBa B.®. ®usumka a1 mpodeccuid M CHEIHUATBHOCTEH TEXHMYECKOTO MPOQuIs.
JlaGopaTopHblii MPaKTUKYM: y4eO. mocodue i CTyAEHTOB MpPOo(eCCHOHAIBHBIX 00pa30BaTENbHBIX
opraHu3zaiuii, ocsanBaromux npodeccun u cneruaibHoctu CI10. — M., 2017

npodeccHOHaNBHBIX 00pa30BaTeIbHBIX OpraHU3aluid, OCBAaMBAIOLINX MPO(ECCHH U CHEIHaTbHOCTH
CIIO. - M., 2016

JononHuTeNnbHAsA TUTEpATypa:

1. Jmutpuea B.D. ®Pusuka ans npodeccuil U CHEHUAIBHOCTEH TEXHUYECKOTO MpOoQuIIs:
AIEKTPOHHBIN yuel.-MEeTOI. KOMILIEKC JUIs 00pa30BaTeIbHbIX YUpexkAeHUH cpel. mpod. oOpa3oBaHMsL.
— M.,2016.

2. Amutpuesa B. @. ®duzuka ans npodeccuit 1 cnenuaabHOCTEH TEXHUYECKOTO IPOQHIIs: dIeK-
TPOHHOE y4eOHOe U3/1aHne (MHTEPaKTUBHOE IEKTPOHHOE MPUIIOKEHHE) I 00pa30BaTeIbHbIX
yupexaeHuit cpen. npod. odpazoBanus. — M., 2016.

3. KaceanoB B. A. MmmtoctpupoBanHslii atiac no ¢usuke: 10 kiacc.— M., 2017.

4. KacesHoB B. A. MnmoctpupoBanHslii atnac o ¢usuke: 11 kmace. — M., 2017.

5. Tpodpumonra T. U., ®upcoB A. B. ®usuka mis npodeccuit u cnenuaabHOCTEH TEXHUIECKOTO U
€CTeCTBEHHO-Hay4YHOTo Tipoduieit: CoopHuK 3a1ay. — M., 2015.

6. Tpopumona T. U., ®upco A. B. ®usuka m1s npodeccuii U CrienUalIbHOCTeH TEXHUYECKOTO U
€CTeCTBEHHO-HayuHOro npoduieii: Pemenns 3agaa. — M., 2015.

7. Tpodumona T. 1., ®upcos A. B. ®usuka. CipaBounnk. — M., 2015.

8. ®upcoB A. B. ®usuka ans npodeccuil M CHeuuaibHOCTeH TEXHUYECKOTO M €CTECTBEHHO-
Hay4qHOTO Mpoduiiel: yaeOHUK a1 00pa30BaTeIbHbIX YUPEKIACHUN cpel. mpod. oOpa3oBaHus / 1oz
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pen.T. U. Tpodpumonsoit. — M., 2016.

HNHTepHET pecypcebl:

1. OGyuaromye TpexypoBHEBBIE TeCThI IO (u3uke: caidt B.M. Perenbmana

http://www.physics-regelman.com

2 OTKpBITHIHN KOJUTEK: DU3HNKa
http://www.physics.ru

3. [Mopran undopmanronHo nogaepxku EI'D

http://ege.edu.ru

4.Bcepoccuiickast oMMIHNa/ia MKOJIBHUKOB 10 (pr3nke

http://phys.rusolymp.ru

5.EcTecTBeHHOHay4Hble 3KciepuMeHThl Pusnka: Komneknus Poccuiickoro

00111e00pa3oBaTeILHOTO MopTaIa
http://experiment.edu.ru

6.Knaccuas ¢usuka: caifit yuutens ¢pusuku E.A. banaunoi

http://class-fizika.narod.ru

7.Kparkuii cipaBOYHHUK 110 (QU3HKE

http://www.physics.vir.ru

8.Mup ¢u3uku: GU3NIECKUN IKCTIEPUMEHT

http://demo.home.nov.ru

4, KOHTpOJIb " OIICHKA pE3yJIbTATOB OCBOCHHUSA TUCHUIIJIMHDI

KOHTPOHL H OHEHKAa pPAaCKpbIBAIOTCA 4YEPE3 YCBOCHHBLIC 3HAHUA U HpHOGpeTeHHLIe
O6y‘laIOI_I_II/IMI/IC${ YMCHHA, HAIIPABJICHHBIC Ha CI)OpMPIpOBaHI/Ie O6IJ_II/IX u HpO(l)eCCI/IOHaJIBHLIX
KOMIIETCHITUH. KOMHCTCHHI/II/I JOJIXKHBI OBITH COOTHECEHBI C IMPEAMCTHBIMHU PE3YyJIbTaTaMU.

Koa u HaumeHoBaHue
(GopMupyeMBIX KOMIIETEHIHH

Pasznea/Tema

TH OLeHOYHBIX
MepPONpPHUATHH

OK 01. BeiGupats criocoobt
peuieHus 3aaa4d
npodeccnoHanbHOM
JEATeTbHOCTH TIPUMEHHUTEIEHOK
pa3IMYHBIM KOHTEKCTaM

Pasgenl. Temsr 1.1.,1.2,1.3
Paznen 2. Temnr 2.1., 2.2, 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasmen 4. Temur 4.1., 4.2.
Pa3zgen 5. Temsr 5.1.,5.2., 5.3.
Pasnmen 6. Temur 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIE CPEJICTBA MOKCKA,
aHallM3a U UHTEPIPETAUU
uHpopMaluu 1
nH(OPMAIIMOHHBIE TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 337124
npodecCuoHATBHON
JeSITeTbHOCTH

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Tems1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Tems1 4.1., 4.2.
Pasnen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pasgen 7. Temsr 7.1, 7.2

OK 03. [imanupoBaTh 1
peann30BbIBaTh COOCTBEHHOE
npo¢eCCUOHAITBHOE U
JIMYHOCTHOC Pa3BUTHUC,
MIPEAIIPUHUMATEILCKYIO

Pasgen 1. Temsr 1.1.,1.2,1.3
Paspmen 2. Temr1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Pazgen 7. Temnr 7.1, 7.2

- YCTHBIU OIIPOC;

- (poHTanmBHBINONpPOC;

- OIIEHKa KOHTPOJIbHBIX
pabor;

- HaOJIIOJeHHE 32 XO10M
BBITTOJIHEHUS
na0opaTOpHBIX paboT;

- OIICHKA BBINOJHEHUS
mabopaTOPHBIX padoT;

- OIICHKA NMPaKTHYECKUX
pabot (perieHus
Ka4eCTBEHHBIX, PACUETHBIX
3a/mayv);

- OIICHKA TECTOBBIX
3aJIaHNM;

- HaOJIOZeHHE 32 XOJI0M
BBITTOJIHEHUS
WH/IMBUYyAJIbHBIX TIPOCKTOB
Y OLICHKA BBIIOJIHEHHBIX
IIPOEKTOB;
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JEATEILHOCTD B
npodeccuoHanbHOHI cdepe,
UCII0JIb30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYalHUsIX

- OLCHKAa BBIIIOJIHCHUA
JOMAaIlTHUX
CaMOCTOSITENIbHBIX PaloT;
- HaOJIIo[CHUE U OLICHKA
pellIeHUs Keic-3a/1a4;

- HaOIIO/IEHUE U OIICHKA

OK 04. DddexTruBHO Pazgen 1. Temsr 1.1.,1.2, 1.3 JIeTIOBOIT HIPBL;
B3aUMOICHCTBOBATh U paboTaThB | Pasmen 2. Tems1 2.1., 2.2., 2.3. - InddpepentupoBanHsbii
KOJIJICKTUBE U KOMaHJIe Paspmen 3. Temsr 3.1., 3.2., 3.3, ——

3.4.,35.

Pasgen 4. Temnr 4.1., 4.2.
Pasnmen 5. Temnr 5.1.,5.2., 5.3.
Pasnmen 6. Temer 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
Pasnen 1. Temsr 1.1.,1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temsr 4.1., 4.2.
Pa3znen 5. Temsr 5.1.,5.2,, 5.3.
Pasnen 6. Temn! 6.1., 6.2,
Pasgen 7. Temnr 7.1, 7.2
Pasgenl. Temsr 1.1.,1.2,1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 35.

Pasgen 4. Temsr 4.1., 4.2.
Pasnen 6. Temur 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 05. OcyuiecTBisATh yCTHYIO
UIIMCbMEHHYI0 KOMMYHHUKAIINIO
Ha rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4eTOM 0COOEHHOCTEH
COIIMAIIEHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

OK 07. CopneiicTBOBaTh
COXPAHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HAHUSI 00
H3MEHEHUHU KIUMaTa,
MIPUHIIMITBI OEPEKITUBOTO
IIPOU3BO/ICTBA, 3 (HEKTUBHO
JIEHCTBOBATH B UPE3BbIYaNHbBIX
CUTYaITUAX

1K ...

OO0uue KpUTEPHH OLEHKH Pe3yJIbTATOB OCBOCHUS AUCIHUILIMHBI

HopMmbl OlleHKHM 3HaHHMM TpeArnoyaraT y4€T WHAMBHUIYAIbHBIX OCOOCHHOCTEH CTYIEHTOB,
muddepeHIIMPOBaHHBINA MOAX0J K OOydeHHUIo, NMPOBEpKE 3HAHWM, YMEHMH, YypoBHS (POpMHpOBaHUS
KOMIIETCHIIUH.

B yCTHBIX U MUCHPMEHHBIX OTBETaX CTY/IEHTOB Ha MPAKTHMYECKHUX (CEMMHAPCKHX) 3aHATHUSX, B
COOOILICHUAX U JIOKJIa/aX, 3¢cce U APYrux GopMax aynuTOPHOM U CaMOCTOSATENBbHOM paboThI, a TakxkKe
B TEKYIIUX KOHTPOJBHBIX paboTax YUMTHIBAIOTCS: IIyOMHA 3HAHHWM, BiaJeHHE HEOOXOTUMBIMU
yMEHUSIMH (B 00BEME MpOrpaMMbl), JIOTUYHOCTh H3JIOKEHHS MaTepuiia, BKJIoyas 000OIIeHus,
BBIBO/IbI, COOJIFOZIEHHE HOPM JINTEPATYPHOU peyu.

OueHKy «OTJIMYHO» 3aCIyXUBAcT CTYACHT, TBEPAO 3HAIOIIMN IPOrpaMMHBIA MaTepual,
CHUCTEMHO U TPaMOTHO W3JIararolIuii ero, JeMOHCTPUPYIOMINNA HEOOXOMUMBIH YPOBEHb KOMIIETEHITUH,
4yETKHE, CXKAaThleé OTBEThl Ha JOMOJHHUTEIbHbIE BOIPOCHI, CBOOOMHO BIAACIOMIMN TMOHATUHHBIM
anmnaparoMm.

OneHKy «XOpomIo» 3aciyXUBaeT CTYIEHT, IPOSBUBIIMN IIOJHOE 3HAHHWE IPOrPaMMHOIO
Mmarepuana, JEeMOHCTPUPYIOIUN CPOPMUPOBAHHBIE HA JTOCTATOYHOM YPOBHE YMEHHS U HaBBIKH,

* K yKa3sbiBatoTcsa B cootsetcTeun ¢ PrOC CMO peannsyemoit npodeccun / cneumanbHOCTH
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yKa3aHHbIE B MpOorpaMMe KOMIETEHIIMH, AOMYCKAIOMIUKA HENPUHUHUIHUATbHbIE HETOUYHOCTH IpH
U3JI0KEHUH OTBETA HA BONPOCHI.

OneHKy «yI0BJIETBOPUTEJIBLHO» 3aCIIy)KUBAaeT CTYACHT, OOHAPYKUBIIUN 3HAHUS TOJBKO
OCHOBHOTO Marepuaia, HO HE YCBOMBLIMHA JETajaH, JOMYCKAIOUIMH OMMOKK MPUHIMITHAIBHOTO
XapakTepa, JEMOHCTPUPYIOUIMM He J0 KOHLIAa c(OpMHUpPOBAHHbIE KOMIIETEHIIMH, YMEHHS
CUCTEMATU3UPOBATh Marepuall U AejaTb BHIBOJBI.

OneHKy «HeyI0BJIETBOPUTEJIbHO» 3aCIy)KUBAae€T CTYICHT, HE YCBOMBIIUNA OCHOBHOTO
COIep)KaHUsl MaTepuana, He YMEIOUIUI CHCTEeMaTHU3UpOBaTh MH(POPMAIHIO, Je/aTh HEOOXOAUMBIE
BBIBOZIbI, YETKO U IPAMOTHO OTBEYaTh Ha 3aJaHHBIC BOMPOCHI, AEMOHCTPHUPYIOIIUNA HU3KUI YpOBEHb
OBJIAJICHUS] HEOOXOAMMBIMU KOMIIETEHLIUSMHU.

Bonpochl /151 NOATOTOBKH K MPOMEKYTOYHOI aTTeCTAlNU:

. Ouznyeckre BenuuuHbl. OCHOBBI (U3MUYECKUX 3HAHUM.
1. N3mepurenshblie npubdopsl. llkana. Llena nenenus.
2. Mexannueckoe ABuxkeHue. MarepuanbpHas Touka. Cucrema oTcuera.
3. OcnoBuble  Mexanuueckue BenuuuHbL(V,S,t).Equanner  m3mepenns.  Cuctemsl
KOODPJIMHAT.
4, PaBHoMmepHoe nBrxkenue. [ padux. opmysbl.
S. YcKopeHHOE JBH)KEHUE. YCKOPEHHUE. YPAaBHEHUE CKOPOCTH, IEPEMELIECHHUS.
6. Cuna. Cnoxxenue cui. Bugel cuir. 3akonsl HeroToHA.
7. CBobomHoe naieHue. 3aKOH BCEMUPHOTO TSATOTEHHS.
8. DHeprus, BUIbI SHEPTUH. 3aKOH COXpaHeHus s3Heprun. Pabora u MOITHOCTb.
9. Ocnosnble nonoxenuss MKT u ux onsITHOe 000CHOBaHHUE.
10. Wneanbhebiii ra3. [laBinenue raza. OcHoBHoe ypaBHeHne MKT.
11. Temneparypa. Tepmonunamudeckoe paBHoBecue. [llkanel Temneparyp. [Ipubopsi.
12. N3zonpoueccsl. MIx rpadukm.
13.  BHytpeHHss. DHeprus UIeaNbHOTO rasa.
14. W3meHeHnne BHyTpeHHeH sHeprun. PaboTta npu u3omporeccax.
15. [TepBblii 3aKOH TEPMOAMHAMUKH. ArabaTHBIN IpoIiecC.
16. Tenmosie aurarenu. K11/,
17. ArperatHblie cOCTOSTHUSA BemecTBa. [lepexon n3 0HOTO COCTOSIHUS B APYTOE.
18. Hacpimennsiii nap. Kunenune u ucrapeHue )KuaKkocTH.
19. Bnaxxnocts Bozmyxa. Touka pocsl. [Ipubop mist onpeenieHust BIa>KHOCTH.
20. MonexynsipHoe cTpoeHHE KUAKOCTU. [[0BEpXHOCTHOE HATSKEHUE KUIKOCTH.
21.  SIBneHume cMayMBaHUWS U HeCMadMBaHUs. KanmuisspHOCTb.
22. MonexkynsipHoe cTpoeHHE TBEpAbIX Tel. Kpucramindyeckas penerka.
23. CsaoiicTBa TBepabIx Tei. [edopmanus. Buast negopmanyu.
24.  Amop¢usie Tena. 3akoH ['yka.
25. ONeKkTpu3alusa  Tell.  JJNEKTPUYECKHM  3apsia. 3aKkOH  COXpaHEHHs  3apsja.
B3aumozeiicTBre ToueuHbIX 3apsaa0B. 3akoH KynoHa.
26. KonneHncaropsl. DneKTpoeMKOCTh. Bubl coeIMHEHNS] KOHIAEHCATOPOB.
27. Onexkrpuueckoe mnoiue. I'paduueckoe u300pakeHHE JTUHUNA SIIEKTPUYECKOTO IOJIS.
HanpskeHHOCTD 3IEeKTPUYECKOro MoJsl.
28. [TocrossHHbI  dnexkTpuueckuid Tok. Cuna Toka. IlmotHocTh TOKa. VYenmoBus
CYyILIECTBOBAHMS TOKA.
29. 3akoH Owma s ywactka wnenu. ConpoTuBieHHE. YAEIBHOE COINPOTUBIECHHUE.
DNEeKTPOABMKYIIAA criia. 3akoH Oma 1Jisl MOJTHOW LIETH.
30.  Bwuabl coenuHeHNs TPOBOJAHUKOB.
31. Pabota, MOIITHOCTB AMEKTPUYECKOTO TOKA. TeruioBoe neicTBHe TOKa. 3akoH JIkoyis-
Jlenna.
32. MarnutHoe mnone. MarautHas uHAYKUMs. CWIOBBIE JIMHUM MAarHUTHOTO ITOJIA.
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B3anmoneiictBre TOKOB. JlelicTBME MAarHUTHOTO TOJI HA IPOBOJHUK C TOKOM. 3aKOH AMIiepa.

33. MarauTHbIi TOTOK MarHuTHbBIE CBOKMCTBA BelleCTBA. MarHuTHasi MpOHULAEMOCTb.
34. JlelicTBHE MarHMTHOTO TOJISI HA ABWXKYyIMics 3apsan. Cuna Jlopenua.
35. ONEKTPUUECKU TOK B JKUAKOCTAX. 3akoHbl Papanes. OJIEKTPUUECKUM TOK B

MeTtajuiax. [IpOBOAHMKM M OMAICKTPUKHU. OJNEKTPUYECKUM TOK B raszax. Buasl paspsnos.
[TomynpoBoguuku. P-11 nepexon.

36. OnektpomaruuTHas  uHAYKOUs. Oneir  ®apanes. IlpaBwio  Jlenma.  3akoH
aneKTpoMarHuTHOW — wmHAyKuuu.  Camomnaykius.  Tpancpopmarop.  Koaddunument
TpaHchopmaruu.

37. Cger. UcTounuk cBera. CBOMCTBA CBETA.

38. 3akoHBl OTpakeHusi cBeTa. Buabl orTpaxkenud. Ilpenomsiienne cBeTa. 3aKOHBI
IIPEJIOMIICHUSI.

39. Jlunzel. Bunet mun3. [loctpoenue B nuH3ax. OnTuyeckas cuja JTUH3bL.

40.  Hucnepcus. Audpakuus .MuaTepdepenius cera.

41. ®oroddpdexr. OmbiTr  CroneroBa. 3akonnl ¢orodddekra. Dorton. Teopus
doroapdexra. YpaBuenue Ditnmrerina. Kpacuas rpanuna ¢porospexra.

42. Atom. Monens Tomricona. OnbitT Pe3epdopaa. Moxaens atoma.

43, PagnaktuBHOCTH. Bunbl uznyuyenuii. [IpaBuna cMmemeHus.

44, CocraB aTOMHOTO si7jpa. SepHbIe CUIIbl. DHEPTUs CBA3H.

45. Tunbl snepHbIX peakiuil. MexaHu3M JeneHus saep ypaHa. TepMosiiepHas peakius.
VYipasnseMmas siepHas peakuus. S nepHslil peakTop.

46. DKcrepeMeHTallbHbIE METOIbI PETUCTPALIMU 3aPSKEHHBIX YACTHII.

47. buonornyeckoe neicTBre paguoaKTUBHOTO U3IIYYCHUS. DIE€MEHTapPHbIC YACTHIBI.
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