MHUHHUCTEPCTBO OBPA30BAHUSA KPACHOAPCKOI'O KPASA

KpaeBoe rocyJapcTBeHHoe 010/1:KeTHOe NpodeccnoHaIbHOE 00pa30BaTeIbHOE YUpe:KIeHne
«/luBHOTOpCKMI rUAPOIHEpPreTHYecKnil TeXHUKYM uMeHu A.E. boukuna)

PABOYAS ITPOI'PAMMA
y4eOHOro nmpeamera
OVYIL.Y.06 PUBUKA

13.02.12 DnexkTpryecKue CTAHUMH, CETH, X peJieiiHasi 3alIUTa
U aBTOMATH3AIUs

J{uBHOrOpCK
2025 r.



Paccmotpeno u ogo6peHo YTBEPXJAIO

Ha 3aCelaHU KOMUCCUU 3am. qupekropa o YP
00111e00pa3oBaTeIbHOT0, 00IIETO [Tomosa U.E.
T'YMAaHUTAPHOI0, COLIUAIIBHO-3KOHOMUYECKOT O « » 2025 1.

MaTeMaTH4eCKOro, 00IIero
€CTECTBEHHOHAYYHOT'O YICOHBIX ITHKJIOB I10
[IICC3 u [IIKPC
[Tporokoma Ne
« » 2025 r.
[Ipencenarens koMmuccuu

Hmutpuena K.H.

PaGouass mnporpamma oOmieoOpasoBarensHoro yue6Horo mpenmera OVILO6 YV Dusuka
IIpe/lHa3HaueHa JJii OCBOCHMsI OCHOBHOW INpodeccruoHanbHON oOpa3zoBaTesbHON nporpammel CIIO Ha
6a3e OCHOBHOTO 00111ero 00pa3oBaHUs ¢ MOJIYYEHUEM CPEAHEro 001Iero oopa3oBaHusl.

Pabouas mporpamma paspaboTana Ha OCHOBE TpeOoBaHWU DenepaabHOro TroCyIapCTBEHHOTO
o0pa3oBaTenpHOr0 cTaHgapra cpeaHero obmero obpazoBanusi (PI'OC COO), denepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CpeaHEero MpopEeCcCCHOHATBLHOTO 00pa3oBaHUs II0
MOJITOTOBKE CIIEIIMATIMCTOB CPEIHET0 3BeHa crenuaibHoCcTH 13.02.12 DnekTpuueckrue CTaHIMM, CETH, UX
perneiiHas 3amuTa 1 aBTOMaTU3alUs yTBEPKACHHOTO MPUKa3oM MuHIpocBemeHust Poccun ot 15 Hos0ps
2023 r. N 864 (®I'OC CIIO), ®depepanbHOi 00pa30BaTENbHON MPOrpaMMbl CpPEAHETO OOIIETO
o0pa3oBaHMs, YTBEPKICHHON Mpruka3oM Munuctepcra npocsemieHust PO ot 18.05.2023 Ne371 (DOII)
u ¢ y4€ToM mnpuMepHOi paboueil mporpammsbl 00IIe00pa3oBaTeNbHON NUCHUIUIMHBL «Dusmka» ans
npodeCCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3alUN - YTBEPKIAEHHOH Ha 3aceqanuu CoBeTa 1Mo OIEHKE
CONIEp’KaHUsl M KadecTBa MPUMEPHBIX pabodyux mporpamMm oOIIe00pa30BaTEeILHOTO U  COIMATBHO-
TYMaHUTapHOTO LUKIIOB CPEHEro npodeccruoHalbHOro oopazoBanus, mpotokos oT 30 HosOps 2022 1.
Nel4, UPTIO).

Opranunzanus pazpaboruuk: KI'BIIOY «JluBHOropckuii rujposHepreTuueckuii TeXHukym umeHu A.E.
boukuna»

CocraButens: Acaynenko E.B., npenogaBarens



COJEP)KAHUE

1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEJIMETA «@PU3HUKA» cccuueeereerreersnensannsneeanes 4

2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS OBIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IPEJIMETA «®U3UKA» B COOTBETCTBHUMU C ®I'OC CITIO 1 HA OCHOBE

DI OC COO uuuennrirnnnrnrnsannssnnsssnsssssssssssssssssnssssssssssssassssssssssssssssssssssssssssssssssssssssssssassssssssssssassssassssssssssssasss 7
3. CTPYKTYPA U COAEP) KAHUE OBIIIEOBPA3OBATEJIBHOTI'O YYEBHOT'O
IPEAMETA «@DU3UIKAD «eueeereeriraensnnssressnssssnssanssssssssnsssssssssssssssssssssssssssssssssssssssssssassssassssssssssssassssasass 12
4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUS OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEJMETA «®U3UKA» 23
5. YHEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
ITPOI'PAMMBL....uuuuiiiiiiiinieinninnsnnesssneessneesssnecsssnscsssnscssanssssssssssasssssssesssssesssssessssssssssesssssssssssssssssssssnes 23
6. PEKOMEHAYEMAS JIMTEPATYPA 25

N3MEHEHUA U AONNIOJTHEHUSA ITPOI'PAMMBI YYUEBHOI'O IIPEJIMETA ..........ccueeuueeee. 26



1. OBHIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEAMETA «®PU3UKA»

VYueOnsii npenmer «®dusukay ABISETCA YACThIO  00s3aTENIBHOM TMPEIMETHOH  o0nacTw
«EctectBeHHO-HayuHble TpeaMeTel» OI'OC cpennero odiero oopazoBaHusl.

B npodeccuonanbHpIx 00pa3oBaTENbHBIX OpPraHM3alMgX, peaTU3yIIUX 00pa3oBaTeNbHYIO
nporpamMmy ofmiero cpensero oopaszosanust B npeaenax ocsoeHus OITOII-IT CIIO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHus, y4eOHBIM mpenMer «®Du3uka» H3ydaeTcs B 0O0IIE0Opa30BATEIHHOM ITUKIIC
yuebnoro mimana OITOII-IT CITO na 6aze OCHOBHOrO 0OILIETO OOpa30BaHHS C IOJYYECHHEM CPEIHETO
obmero oopazopanus (CIIO).

CtpykTypHO y4eOHBIH npeamer «DPusnka» Ha YriIyOJEHHOM YPOBHE BKIIIOYACT YYEOHBIE KYpPCHI
[0 MEXaHUKE, MOJEKYJISIpHOH (PU3MKKM U TEepMOJUHAMHKE, IJIEKTPOJAWHAMUKE, KOJEOAHHUS WU BOJHBI,
OIITHKA.

B yue6nbix mnanax CIIO y4yeOnsiii npenMer «Du3nka» BXOAUT B COCTaB 00111e00pa30BaTEIbHBIX
y4eOHBIX MPEMETOB U U3Yy4aeTCs Ha YIIyOJICHHOM YPOBHE.

[Tporpamma oOmieo0pa3oBaTensHOr0 y4deOHOro mnpenMera «®Du3uka» [aeT MNPEICTaBICHUE O
Hensx, oomei crpaTerunt oOydeHHs, BOCIIUTAHHUS W PA3BUTHs, OOYUYAIOMIMXCSl CPEICTBAMU HCTOPUH,
yCTaHaBIMBaeT 00s3aTelIbHOE MPEIMETHOE COJAEpkKaHHEe, MPEAyCMaTpUBAeT pacHpelesieHHe ero Imo
KypcaM U CTPYKTYpHUPOBAaHUE €ro IO pa3zesiaM U TeEMaM Kypca.

Cogepxanue nporpamMmmbl o011e00pa3oBareabHOro yueoHoro npeamera «dusuka» HarpaBIeHO HA
JOCTUKEHHE CIIEAYIOLINX LENeH:

— QopmupoBanue y o0O0y4yaroOUIMXcs YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUsA, 3HAYMMOCTH
(bu3MUecKUX 3HAHWN AJII COBPEMEHHOr0 KBATU(UIMPOBAHHOTO CHEIMATUCTA MPH OCYIIECTBICHUU €T0
npodeccnoHABHOM IeATEIIBHOCTH;

— OBJaJIeHUE cHelU(PUIECKON CUCTEMON (U3NYECKUX MOHSATHI, TEPMHUHOIOTHEN U CUMBOJIUKOM;

— OCBOEHHE OCHOBHBIX (PM3MUYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEI;

— OBJIaZICHWE OCHOBHBIMH METOJAaMH HAayYHOTO MO3HAHUS MPHUPOJIBI, UCTIOIB3YEMBIMH B (PH3UKE
(nabnroneHue, onyvcaHue, U3MEpPEeHNe, BbIIBUYKEHUE TUIIOTE3, IPOBE/IEHUE KCIIEPUMEHTA);

— OBJIAZICHHE YMEHUsAMHU 00palbaThiBaTh JaHHbIE OHKCIEPUMEHTA, OOBICHATH IOJyUYCHHbIE
pe3yibTaThl, yCTaHABIMBATH 3aBUCUMOCTH MEXAY (PU3NYECKMMH BEJTMUYMHAMU B HAOJII0aeMOM SBIICHUH,
JIeJ1aTh BBIBOJIbI;

— (opMupoBaHHE yMEHUS peliaTh PU3NUECKUE 3a/1a41 Pa3HbIX YPOBHEH CIIOKHOCTH;

— pa3BUTHE IO3HABATENIbHBIX HMHTEPECOB, MHTEIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
mporecce MPHOOpeTeHHsT 3HAHMW C UCMOJIb30BAaHHMEM PpA3IMYHBIX HCTOYHMKOB HWHQOpPMALUU U
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTUH; YMEHUN (OpMyIHpoBaTh U 00OCHOBHIBATh COOCTBEHHYIO
MO3UIIMIO [0 OTHOILIEHHIO K (pu3nueckoi HHPOpPMaLUH, OJTy4yaeMoil U3 pa3HbIX HCTOYHHUKOB;

— BOCIIMTaHUE YyBCTBA FOPJIOCTHU 32 POCCUNCKYIO (U3HUECKYIO HAYKY.

3agaun yyeOHOTro mpeamera:

— mnpuoOpeTeHHe 3HaHUN O (yHAAMEHTaNIbHBIX (PU3MUECKUX 3aKOHaX, JIEKallMX B OCHOBE
COBPEMEHHOM (U3NYECKOW KapTUHbI MHpa, HPHUHLMIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
MIPOU3BOJICTBEHHBIX MPOIECCOB, O HanOojee 5 BaKHBIX OTKPBITHSAX B OOJIACTH (PU3MKH, OKA3aBIIMX
OTIpe/IeTISIONIEee BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— MOHMMaHHe (PU3MUECKON CYITHOCTH SIBICHUH, MPOSBISAIOMINXCS B paMKaX MMPOU3BOACTBEHHOMN
NESITENIBHOCTH;

— OCBOEHHME CIOCOOOB HCHOJB30BaHUS (U3NYECKUX 3HAHUM JI1 PELICHUS MPAKTUYECKUX U
npodeccnoHanbHbIX 3a7a4, OOBSICHEHHs SIBICHUN NPUPOJIBI, MPOU3BOACTBEHHBIX U TEXHOJOTMYECKUX
MPOIIECCOB, MPUHIMIIOB JACUCTBUS TEXHUYECKUX MPUOOPOB M YCTPOMCTB, oOecredeHus: 0e301MacHOCTH
MIPOU3BOJICTBA M OXPaHbI IPUPOIBL;

— (opMupoBaHHe yMEHUH peliaTh y4eOHO-IPaKTUYEeCKUE 3a7aydl (PU3MUECKOro COJIEpXKaHUs C
y4€ToM NpodecCHOoHANbHOI HalPaBIEeHHOCTH;

— mnpuoOpeTeHre OMNbITa MO3HAHWS W CaMOIIO3HAHUS; YMEHUW CTaBUTh 3aJaud M peularhb
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po6IeMBI ¢ YUETOM MpoQecCuoHaNbHON HalPaBICHHOCTH;

— ¢opMHpOBaHUE YMEHUN NCKaTh, aHAIM3UPOBATh M 00padaThIBaTh PU3NUECKYI0 HHPOPMAIIHIO C
y4€ToM npodecCHOoHANTBHOIN HaIPaBICHHOCTH;

— IOJArOTOBKa  OOyYaroIIMXCsl K  YCHEIIHOMY OCBOGHMIO  JUCHMIUIMH M MOJXyJel
Ipo(eCCHOHATIBHOIO LUKIA: (POPMUPOBAHUE Yy HUX YMEHMH U OIBITA AEATEIBHOCTH, XapaKTEpHBIX AJIS
npodeccuid / MOIKHOCTEH CIy)KAllUX WM CHEIHMAIbHOCTEH, MOIy4aeMbIX B MPO(ECCHOHATBHBIX
00pa3oBaTeNbHbIX OpPraHU3aLusiX;

— MOAroToBKa K  (opMupoBaHMIO  OOMMX  KOMIETEHIMH  Oyaymero  crenuaiucra:
camMo0o0pa3oBaHusl, KOMMYHHUKAllU{, COTPYAHMYECTBA, IPUHATHS pELUIEHUMH B CTaHIAPTHOH U
HECTaHJAPTHOM CHUTYyalUsiX, IPOCKTUPOBAHUS, MPOBEACHUS (DU3MUECKUX H3MEpEHHH, 3(P(PEKTUBHOIO U
0€30MaCHOTO HCIIOJIb30BAHMS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB, COOIIOACHHUS MPAaBUII OXPaHbI TPyAa
pu paboTe ¢ GU3NIESCKUMHU IpHOOpaMu U 000PYIOBaAHUEM.

OcobeHHocTh (hOpPMUPOBAHUS COBOKYITHOCTH 337ad M3y4eHHsS (DU3MKH Ui CHUCTEMBI CPEIHETO
Ipo(eCCUOHATILHOIO 00pa30BaHUs 3aKIOYaeTCs B HEOOXOAMMOCTH pean3alud HpodecCHOHATbHON
HaIpPaBJICHHOCTH PEeIIaeMbIX 3a/1a4, yuéra 0coOeHHOCTEH chephl NesTeNbHOCTH Oy IyIINX CIEIHAINCTOB.

B pe3ynbrare 0CBO€HUS NUCLUILIMHBI 00YYatoLUiics JOKEH 3HATh:

— CMBICJI IOHATUH: (pU3NUecKoe sSBJIEHUE, TUIIOTE3a, 3aKOH, TEOPUs, BELIECTBO, B3aUMOJICHCTBUE,
AJIEKTPOMArHUTHOE TI0JIe, BOJHA, ()OTOH, aTOM, aTOMHOE PO, HOHU3UPYIOIINE U3ITYICHUS;

— CcMbICIT  (DU3MYECKUX BEJIWYMH: CKOPOCTb, YCKOPEHHE, Macca, CHJla, MMIIyJbC, padora,
MEXaHUYecKass SHEprusi, BHYTPEHHssI SHeprus, aOCOJIOTHas TeMIepaTypa, CpelHss KHHEeTHYecKas
SHEPrus YaCTUll BEIIECTBA, KOJIMYECTBO TEIUIOTHI, AIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps;

— CMBbICI (PU3UYECKUX 3aKOHOB KJIACCUUYECKON MEXaHHWKH, BCEMUPHOTO 6 TATOTEHMS, COXPAHEHUS
JHEPruM, HMIyJIbCa M JJIEKTPUYECKOrO 3apsja, TEPMOAUHAMMKH, 3JIEKTPOMAarHUTHOM WHIYKIIHH,
dotordpdekra;

— BKJIAJ POCCUICKHMX M 3apyOeXHBIX YUYCHBIX, OKa3aBIIMX HaunOoJjbllee BIUSHUE HA Pa3BUTHE
busuky;

B pe3ynbraTe 0ocBOEHUS AUCHUIIIMHBI O0YyUYaIOLIUIICS T0KEH YMETh!

— MPOBOJAUTH HAOIOICHNS, TNIAHUPOBATH U BBIIOIHITH SKCIEPUMEHTHI,

— BBIJBUTaTh FMIOTE3bI U CTPOUTH MOJIENH,

— TPUMEHSTH MOJIyY€HHbIE 3HaHUS MO (pu3MKe ISl O0BSCHEHUS Pa3HOOOpPa3HBIX (U3NYECKUX
SIBJICHWI M CBOMCTB BEIIECTB;

— MPAaKTUYECKH UCHOJIb30BaTh (PU3NYECKUE 3HAHMUS,

— OIIGHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(POPMALINY;

— HUCHOJb30BAaTh INPUOOPETEHHblE 3HAHUS W YMEHMS JJs peIleHUs MPaKTHUYeCKHX 3ajad
MOBCEJTHEBHON  XKM3HM, oOecredeHUs Oe30MacHOCTH  COOCTBEHHOW  JKHM3HH, PALMOHAIBHOTO
MIPUPOIONOIB30BaHNUS U OXPAHBI OKPYKAIOIIEH Cpebl.

— ONMCHIBATh U OOBSCHATH (PU3UUYECKHE SIBICHUS U CBOMCTBA TeJl: CBOWCTBA ra3oB, JKUAKOCTEH U
TBEPABIX TE€J; 3JEKTPOMAarHUTHYI0 MHAYKLHIO, PaclpOCTPaHEHHE 3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE
CBOWCTBA CBETA; U3JIyUE€HHUE U TOTJIONIEHHE CBETaaTOMOM; (oTO3((DHeKT;

— OTJIMYaTh TUIIOTE3bl OT HAYYHBIX TEOPHIA;

— JlenaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIbHBIX JIaHHBIX;

— TPUBOAUTH MPHUMEPHI, MOKA3BIBAIOLINE, YTO: HAOMIONEHUS U IKCIEPUMEHT SIBIISIOTCS OCHOBOM
JUIS BBIIBMIKEHMSI THUIIOTE€3 M TEOPH, MO3BOJSIOT MPOBEPUTH HCTUHHOCTH TEOPETUYECKHX BBIBOJIOB;
¢dusnyeckas Teopus JaeT BO3MOXKHOCTh OOBACHSATH M3BECTHBIEC SIBJICHUS HMPUPOIBI M HayyHbIE (aKThl,
MIpe/ICKa3bIBATh €IlIe HEU3BECTHHIE SIBICHUS,

— MNpPUBOAMTH TPUMEPHI MPAKTHUYECKOT'O HCIOJIB30BaHUS (PU3MUECKUX 3HAHHWM: 3aKOHOB
MEXaHHUKH, TEPMOJNHAMUKH U DJIEKTPOAUHAMHUKHN B DHEPIETHUKE; PA3IIMUHBIX BUJOB 3JIEKTPOMArHUTHBIX
W3JIy4eHUN JJIs pa3BUTHUA PaJuO U TEIEKOMMYHMKAIMi, KBAaHTOBOW (U3MKU B CO3JAHUU SACPHOU
9HEPreTHKH, JIa3€POB;

— BOCIPUHHMMATh U HAa OCHOBE MOJYYEHHBIX 3HAHUI CAMOCTOATEIHHO OIIEHMBATh MH(OpMAIHIO,
conepartytocs B coodbmenusix CMU, MntepHeTe, HaydHO-NIONYISPHBIX CTAThAX.
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— MPUMEHSATH MOJIyYCHHBIC 3HAHUS JJIS peIIeHUs] (PU3HUECKUX 3a/1ad;

— OMpeNeNsITh XapakTep (GU3NIECKOTOo Ipoliecca 1o rpaduky, Tadnuie, popmyie

— U3MEpATh psil (UBNYECKUX BEIMYUH, NPEJACTABIISAS PE3yJbTaThl U3MEPEHUH C YYETOM HX
MOrPEITHOCTEH.

B mporpamMMy BKIIIOUEHO COEp)KaHUE, HAMpaBICHHOEC Ha (HOPMUPOBAHHE y CTYACHTOB OOIIMX
KOMIICTEHIIM B KOHTEKCTE OOECIICYCHHs €IUHCTBA COJICP)KAHHS BOCIHUTATEIBHON  JEATEIBHOCTH,
HeoOxomuMbIx it kauecTBeHHOTO ocBoeHus OITOII-IT CITO Ha 6a3e 0CHOBHOTO 00IIeT0 00pa30BaHMsI C
MOJTyYCHHUEM CPETHEro 00IIero 00pa3oBaHuUs.

Wzydenne obmieodpazoBaTenbHOrO y4eOHOTO mpenMera «Du3nKa» 3aBepIIacTCsl MOJBEICHUEM
UTOTrOB B (popMe 3K3aMEHA B paMKaX IMPOMEKYTOYHOW aTTECTAllMU OOYYAIOUIMXCS B MPOIIECCE OCBOCHUS
OIIOII-IT CIIO ¢ monxy4eHreM cpeHero o0mero oopa3oBaHus.



2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEMETA «®U3UKA» B
COOTBETCTBHHU C ®I'OC CI1I0 1 HA OCHOBE ®1'0C COO

B pamkax nporpammser yueoHoro npeamera OVILY.06 Y ®usuka obyyarommmucs ocBauBaroTcst oomme kommnereHuu (OK) B coorBercTBun ¢ ®I'OC
CIIO, na ocHoBe MetanpenMeTHbIX (MP), npenmeTsbIx a1t 6a3oBoro yposHs uzydenus (I1P6) pesynbratoB B coorBercTBUM ¢ TpeboBanussmu GI'OC COO:

Koa n naumenoBanue
(¢GopMupyeMbIX KOMIIETeH U

l'[.na}mpyeMbIe pe3yJbTaTbl 0OCBOCHUSA yqeﬁﬂoro nmpeamMera

MP

I1Po

OK 01. Beibupats criocoOsl
peleHust 3a1a4 NpoPeCcCUuOHATBHOMN
JEeSATEIILHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTCKCTAM;

OK 02. Mcnonbs30BaTh COBPEMEHHbBIE
Cpe/cTBa MOUCKA, aHAJIN3a U
WHTEpIpETAy NHPOPMALIUU 1
MH(OPMAaIMOHHbIE TEXHOJIOTHH JIS
BBITIOJTHEHUS 3a/1a4
poeCcCHOHATILHOMN 1eATebHOCTH;

OK 05. OcyuiecTBisTh yCTHYIO U
MMCBMEHHYI0O KOMMYHHMKAIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢ y4eTom
0COOEHHOCTEN COLMAIBHOIO U
KYJIBTYPHOT'O KOHTEKCTA;

OBnazneHue yHUBEpCAIbHBIMU y4EOHBIMHU MMO3HABATEIBHBIMU
IEHCTBUSIMU

a) 0a3oBble JOrHYecKHe AeiiCTBHUA:

- CaMOCTOSITEBHO (HOPMYJIIUPOBATh W AKTYAIH3HPOBATH
mpo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIH MPH3HAK WM OCHOBAHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IICHHUS;

- OTPEENATh TENN JCITeILHOCTH, 3aJaBaTh MapaMeTpbl H
KPUTEPUU UX TOCTHKEHHUS;

- BBISIBIATH  3aKOHOMEPHOCTM M  MNPOTHUBOpPEYUS B
paccMaTpUBaEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTHBbI B JE€ATEIIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YyJbTATOB ILEJSAM, OLEHUBATh PUCKU
MOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBAaThb KpPEATUBHOE MBILUICHUE TIPU PELICHUU

YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

- BIAJETh HaBBIKAMHU  y4EOHO-UCCIICJOBATEILCKOH U
MIPOEKTHOH J1eATeIhbHOCTH, HABBIKAMHU Pa3pelIeHus mpooem;
- BBIABJIATH IMIPUYUHHO-CJIICACTBCHHBIC CBs3H u
aKTyallu3UpOBaTh 3a/1a4yy, BHIIBUTaTh TUIIOTE3y €€ PelIeHMUS,
HaXOOUTh APTYMCHTBI JJIA J0Ka3aTeJIbCTBA CBOUX
YTBEPKJICHUM, 3a1aBaTh [IapaMETPbl U KPUTEPUH PELLICHUS;

- QHAJIM3UPOBATH IMOJIYYCHHBIC B XOJIC PEIICHUS 3a7aud
pPE3ybTaThl, KPUTUYCCKU OLCHUBATH HUX JOCTOBCPHOCTD,
MTPOTHO3MPOBATH H3MECHEHHUE B HOBBIX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTb MPEJCTABICHUH O pPOIU U
MecTe (HU3UKM M aCTPOHOMHHM B COBPEMEHHOMH
Hay4yHOH KapTWHE MHpa, O CHCTeMOoOOpa3yrolei
poiu (GU3MKM B Ppa3BUTHM €CTECTBEHHBIX HayK,
TEXHUKA M COBPEMEHHBIX TEXHOJOIMH, O BKJIaJe
POCCHIMCKMX W 3apyOEKHBIX YYCHBIX-(QU3UKOB B
pa3BUTHE HAyKH; TIOHUMaHUE GU3UUECKOM CYIIHOCTH
Ha0JIt0/IaeMBIX SBJIIEHUH MUKPOMHpA, MaKpoMmHpa U

ME€ramMmpa; IIOHMMaHu€ pOJIA  acTPOHOMHMH B
MPaKTUYECKON JeSITeIbHOCTH 4eJI0BeKa u
JAIIbHEHUIEM HAYYHO-TEXHUYECKOM Pa3BUTHH, POJIH
¢uzukn B (QOpMUPOBAHMU  Kpyroopa U
(GYHKIMOHATBHOM TIPAaMOTHOCTH  4YeJloBeKa  JJIs

pelIeHHs TPAKTUYECKHUX 3a/aY;

- BJAJETh OCHOBOIOJATAIOMIMMH  (U3HUECKUMHU
MOHATUSIMA M BEIWYMHAMH, XaAPAKTEPU3YIOIIMMU
busnueckue MPOLECCHI (CBSI3aHHBIMU C
MEXaHUYECKHUM JBIIKCHHEM, B3aHMMOJICHCTBHEM TeEII,
MeXaHUYECKUMH KOJIEOAHUSIMHA M BOJIHAMH; aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHEM BEILECTBA, TEIJIOBBIMU
MPOLECCAMM; PIEKTPUUECKUM U MATHUTHBIM IOJISIMH,
AIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU
KOJIEOAHMSIMH U BOJIHAMH; ONITHYECKUMHU SIBICHUSIMHU;
KBAHTOBBIMU  SIBJICHHSIMH, CTPOEHHEM aromMa |
aTOMHOTO  fJlpa, pPaJMOAKTUBHOCTBIO); BJIAJETh
OCHOBOMOJIArarouMu aCTPOHOMUYECKAMU




- YMETb MEPEHOCUTh 3HAaHUS B I[I03HABATEIbHYI) U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETb HMHTErpUpPOBaTh 3HAHMUS W3 PA3HBIX MPEAMETHBIX
obJacrei;

- BBIIBUIAaTb HOBBIE HJIEH,
MOAXOABI U PELIEHUS;

- cnoco0CTBOBAaTh UX HCIOJB30BAaHUS B IMO3HABATENIBHON U
COLIMAJIBHOM ITPAKTHUKE

B) pabdora ¢ undgopmanueii:

npeajaratb OpPHUIMHAJIBHBIC

- BJIAACTb  HABBIKAMH  IIOJTYYCHHA HHq)OpMaHHH us3
HCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYHICCTBJIATDH IIOMUCK, aHaJIu3s, CUCTEMATHU3allUIO u

MHTEpIIpeTanys HHOOPMALUH Pa3INuHbIX BUAOB U GOPM

- co3JaBaTh TEKCTHl B Pa3MYHBIX (popMatax ¢ ydé€rom
Ha3Ha4yeHUs MHQOpMALMU M LEJIECBOW ayAWTOPHH, BHIOMpAs
ONITUMAITEHYIO ()OPMY TIPEICTABICHHUS U BU3YaTH3AIHIO;

- OLICHMBATh JOCTOBEPHOCTb JETUTUMHOCTb HHPOPMALIUH, €€
COOTBETCTBHE MTPABOBBIM U MOPATIHHO-3TUYECKUM HOPHAM;

- WUCTONB30BaTh  CPEACTBA  WHPOPMALMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH B peIIeHUN KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M  OpPraHM3allMOHHBIX  3a7a4  C
coOmoaeHreM  TpeOOBaHMHA  SPrOHOMHUKHM,  TEXHUKHU
0€30MaCHOCTH, THTHEHBI, pecypcocOepeKeH s, MPABOBBIX U
THYECKUX HOPM, HOpa HH(POPMAIIMOHHOH 0€30MacHOCTH;

- BIajeThb HABBIKAMH  DPACMO3HABAHWUS W 3aIUTHI
uHpopmanuu, UHGOPMAIIMOHHOM 0€30MacHOCTH

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPEICIIEHUIO;

-OBJIaJICHHE HaBBIKAMHU y4eOHO-HCCIIeI0BATEIhCKOH,
MIPOEKTHOM M COLMATBbHOM eATETbHOCTH.

OBJj1aieHHe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH
AeHCTBUAMMU:

a) o01eHue:

OCYIIECTBISTH KOMMYHUKAILIMU BO BCeX cdepax KHU3HH;

MOHATUSIMHA,  TO3BOJISIIOIIMMHU  XapaKTEpU30BaTh
MPOLECCHI, MTPOUCXOISAIIME HA 3BE31aX, B 3BE3IHBIX
CHUCTEMaX, B MEXTraJakKTUYECKOW Cpe/e; JBHKEHUE
HeOECHBIX TeJl, DBOJIIOLHIO 3Be3/ U BeelleHnoii;

- BJIAJETh 3aKOHOMEPHOCTSIMH, 3aKOHAaMH U
TeopusiMu (3aKoH BcemupHoro tsarotenus, I, I u III
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOU
SHEPTrUM, 3aKOH COXPAHEHUs HMIYJbCA, MPUHIIUII

Cynepno3nuun  CuJjl, TIMNPHUHOUII PABHOIPABHOCTU
HHCPLUUAJIBHBIX CHUCTCM OTCYCTA, MOJICKYJISIPHO-
KHHCTUYCCKYIO TCOPUIO CTPOCHHA BCIICCTBA,

Tra30BbI€ 3aKOHBI, HepBI)If/'I 3aKOH TCPMOIWMHAMHKHU,
3aKOH COXPaHEHMs 3JIEKTPUYECKOIo 3apsija, 3aKOH
Kynona, 3akon Oma juig yyacTka nemnu, 3akoH Oma
JUI TIOJIHOM 3JIEKTPUYECKOHM LenH, 3aKoH JxKoyms -
Jlenna, 3aKOH 2JIEKTPOMATrHUTHOM WHAYKIMH, 3aKOH
COXpaHEHHMs] JSHEpruM, 3aKOH MPSIMOJIUHEHHOIro
pacrpoCTpaHEHHsI CBETA, 3aKOH OTPAKEHHs CBETa,
3aKOH TMIPEJIOMJICHHSI CBETAa; 3aKOH COXPaHEHUS
SHEpPIUH, 3aKOH COXPaHEHHs HMITYJIbCa, 3aKOH
COXpaHEHMsI  DJIEKTPUYECKOro  3apsja,  3aKOoH
COXpaHEHHMsI MaccOBOTO 4YHCINa, MocTyinaTsl bopa,
3aKOH  paJMOAaKTUBHOIO  pacraja); YyBEpEeHHOE
UCIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEW INpHu
aHayn3e (pU3NUECKUX SBJICHHUM U MPOLECCOB;

- cOpMHPOBATH YMEHHUS peIIaTh pacyeTHbIE 3a1auu
C SIBHO 3aJJaHHOW (PU3UYECKON MOJEINBIO, UCIOJIb3Ys
¢u3nueckue 3aKOHBI M NPUHIUIBI; HAa OCHOBE
aHallM3a yCJOBHS 3a/aydl BBIOMPATh (PUINYECKYIO
MOJIENIb, BBLACTATh (U3NYECKHE BEIUYMHBI U
dbopMynBl, HEOOXOMWUMBIE IJIi €€  PEIICHHS,
NpoBOAWUTL PpPaCdYCThl U OLCHUBATH PCAJIBbHOCTDH
MOJy4EHHOIO0 3HaueHWsl (PU3MUECKOW BEIMUYHUHBI;
peiaTb Ka4CCTBCHHBIC 3aJa4u, BBICTpanBas
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pacrno3HaBaTh HeBepOalbHbIE CPEJICTBA OOIIEHUS, TOHUMATh
3HAQUYEHHE COIMAIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKU
KOH(MJIMKTHBIX CUTYaIMi U CMATYaTh KOH(IUKTHI,

BJIAJIETh pa3IuYHBIMU crocobamu o01IeHN u
B3aHMOJCHCTBUS;
apryMEHTUPOBAaHHO BECTH  JMajor, YMETb CMAr4arh

KOH()JIMKTHBIC CUTYaIUU;

Pa3BEpHYTO W JIOTHYHO M3Jaratb CBOIO TOYKY 3pEHHUS C
KCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHasl 1eATeJIbHOCTD:

- TIOHUMAaTh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON W
WHIUBUAYAIBHON paboOThI;

- MPUHUMATh (S0 1% COBMECTHOM JIeSITeIIbHOCTH,
OpraHU30BBIBATH M KOOPAWHUPOBATH JCUCTBUS IO €€
JIOCTUKEHUIO: COCTABJIATh IUIAH JIEUCTBUM, pacrpenessiTh
pOJNIU C y4eTOM MHEHUU YYaCTHHKOB OOCYXJaTh Pe3yabTaThl
COBMECTHOH paboThI;

- KOOpAWHUPOBAaTH M BBHINONHATH pabOTy B YCIOBUSAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBISATh MO3UTUBHOE CTPATErMUYECKOE MOBEJACHUE B

pa3sIMYHBIX  CUTyalUsX, MpOSIBIATH  TBOPYECTBO U
BOOOpakeHne, ObITh UHUIIMATUBHBIM

OsanapneBatb YHHBeEpCAJIbHBIMHU peryisiTOpHbIMHU
ACHCTBUAMMU:

a) cCaMOOpPraHMU3aIUA:

CaMOCTOSITEIILHO OCYILIECTBIISATh MM03HABATEJbHYIO
NeSTeNbHOCTh,  BBIABIATH  NpPOOJEMbl,  CTaBUTh U

dbopmynupoBaTh COOCTBEHHBIE 3a7aud B 00pazoBaTeIbHOMN
JESTEIbHOCTH U KU3HEHHBIX CHTYAIIHIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH pEUIeHUs MpoOIemMbl C
Y4ETOM MMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH
Y MPEINOYTEHU;

AaBaTb OLICHKY HOBbBIM CUTYAllUSAM;

JIOTHYECKH HEMPOTUBOPEUUBYIO LIETIOYKY
pacCy)IEHHUI C ONOpPOM HAa HU3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH H  (UBHYECKUE  SBIICHHS -
chopMUpPOBATh  YMEHHSI  YYHTHIBATH  TPAHUIIBI
MPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJICIICH:
MarepuajibHas TOYKAa, MHEpUUAJbHAs  CHUCTEMA
OTCYETa, WACATBbHBIN Ta3; MOJEIU CTPOCHUS Ta3oB,
JKHUJIKOCTEN u TBEPIBIX Tell, TOYEYHBIN
AJIEKTPUYECKUM 3apsii, sAepHas MOJENb aToMma,
HYKJIOHHAsi MOJIEJIb aTOMHOIO siipa IMpPH PEUICHUHU
(bu3UYeCcKuX 3a1a4;

- cdopmMHupoBaTh COOCTBEHHYIO TIO3HMIHUIO  TIO
OTHOLLIEHHUIO K ¢buznueckoit  uHpopmanuu,
[OJIy4yaeMOM U3  pa3HbIX HMCTOYHHKOB, YMETh

UCMOJIb30BaTh LU(POBbIE TEXHOJIOIMU JUIsl MOUCKA,
CTPYKTYpUpPOBaHMS, MHTEpIIpEeTalU u
Ipe/JCTaBiIeHUs Y4eOHOH M HAay4yHO-IOMYJISIPHOM
uH(poOpMalMK; pa3BUTh YMEHUS KPUTHYECKOIO
aHaJIM3a MoJIy4aeMoi nHpopMauu

- BIAAETb OCHOBHBIMM METOJAaMU  HAY4HOIO
MO3HAHUS, UCHOJB3YEMBIMU B (PU3UKE: IPOBOJIUTH
OpsMble M KOCBEHHBIE HU3MEpeHUs (U3NYECKUX
BEJIMYMH, BbIOMpast ONTUMAJIbHBIN croco6
WU3MEPEHUS U UCTOJb3Ysl U3BECTHBIE METO/BI OLIEHKU
MIOTPEUIHOCTEN U3MEPEHHU, IIPOBOJUTH
UCCIIIOBAaHUE 3aBUCUMOCTEH (PU3UUECKUX BEITMUUH
C HCMOJb30BAaHUEM MPSAMBIX U3MEPEHUH, 0OBACHATH
MOJIyYeHHBIE Ppe3yJIbTaThl, UCHONb3Yys (PHU3HNUECKUe
TEOpUH, 3aKOHBl U TOHATHS, U JeNaTh BBIBOIbL;
cobmoaTh mpaBwia 0e30HacHOro Tpyda IpH
IIPOBEICHUU MCCIEOBAHUN B paMKax Yy4eOHOro

AKCIIEPUMEHTA u yueOHO-HMCCIIeJ0BATENbCKOM
JESATEIbHOCTH € HUCIOJBb30BaHUEM  LU(POBBIX
M3MEPUTENBHBIX  YCTPOMCTB H  1abOpaTOPHOTO




pacivpsaTh paMKd y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX
MPEIIIOYTEHHUI;

JieNlaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M IPOSBICHUIO HMIMPOKOM
SPYAMLIMM B pa3HbIX o00JacTsIX 3HAaHUH, IOCTOSIHHO
MIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBECHbD;
0) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B
NEeSATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;
BJIAJIETh HAaBBIKAMHM  I[TO3HABATEIBHOH pEQIIEKCHU  Kak
OCO3HAHUsl COBEPIIAEMBIX JCHCTBUA U  MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MpPHUEMbI pedIeKCUU A OLICHKH CUTYallUH,
BBIOOpA BEPHOTO PEIICHMUS;

YMETb OLICHMBaThb PUCKM M CBOEBPEMEHHO IPUHUMATh
peuIeHus 110 UX CHUYKEHUIO;

B) OJMOULUMOHAJBLHBLIA HHTEJJIEKT,
c¢opMHPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOUIET0 CIIOCOOHOCTh IOHUMATh CBOE
SMOLMOHAIIBHOE COCTOSIHUE, BUACTh HAIPABICHUS Pa3BUTHUSA
COOCTBEHHOM SMOIMOHAIBHON Cdepbl, ObITh YBEPEHHBIM B
ceOe;

CaMOpPETYJINPOBAHNS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE
IIPUHUMATh  OTBETCTBEHHOCTb 32  CBOE€  IIOBEJECHHUE,
CIIOCOOHOCTh aJanTUPOBATHCS K SMOILIMOHATBHBIM
U3MEHEHUSM M TMpPOSBIATH THUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKIIOYAIOIIEH CTPEMIICHHE K
JOCTH)KEHHIO 1IEJIM U YCHEXY, ONTHUMHM3M, UHULMATUBHOCTb,
yYMEHUE AEUCTBOBATh, UCXOS U3 CBOMX BO3MOYKHOCTEM;
SMIIATUH, BKJIFOYAOIIEH CIIOCOOHOCTh ITOHUMATh
OMOIMOHAIBHOE COCTOSHME IPYIUX, YYWMTBIBATH €ro IpHU

MPeANoJIaArauui

o0opynoBanus; cHOpPMUPOBAHHOCTH MPEICTABICHUN
0 MeToAax MOJIYYCHHS] HAyYHBIX aCTPOHOMHYECKUX
3HaHUI

- OBIQACTh YMEHUSMH paboTarh B Tpymme ¢
BBIIIOJIHEHUEM  Pa3JIMYHBIX COLMAIBHBIX  POJIEH,
IUIAHUPOBATh ~ PabOTy  TPyHNbl,  pallOHAIBHO
pacupenensiatb JEATENbHOCTh B HECTAHJIAPTHBIX
CUTYyaIIUsX, aJICKBATHO OIICHUBATH BKJIAJ KaXKJOTO U3
YYaCTHUKOB TPYMNIbl B PEIICHHE paccMaTpUBaEMOM
pOOJIEMBI

- chopMHUpOBaTh YMEHHsSI PACIO3HABATH (PU3UUECKUE
SABNICHUS (TPOLIECCH) M OOBACHATH HMX HA OCHOBE
M3YYEHHBIX 3aKOHOB: paBHOMEpHOE u
PaBHOYCKOPEHHOE  TIPSIMOJIMHEMHOE  JBUKCHHUE,
CBOOOJHOE MaJIeHHe Tell, IBUKECHHUE 110 OKPY>KHOCTH,
WHEpIUs, B3aUMOJICUCTBHE TeJ, Koyie0aTeIbHOe
JIBIJKEHHE,  PE30HAHC, BOJHOBOE  JIBH)KCHHUE;
nuddy3usi, OpOYHOBCKOE JBWXEHHE, CTPOCHHUE
KUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00beMa Tel
Opu  HarpeBaHUM  (OXJIQXACHUH),  TEIJIOBOE
paBHOBecHe, UCHApeHHE, KOHJCHCAIMs, TIaBJICHUE,
KpUCTAJUIM3allUsl, KUIIEHHWE, BIAXKHOCTh BO3/AyXa,
CBSI3b CPEIHEN KHWHETHYECKOM HSHEPruu TEIJIOBOTO
JBUKEHHUS MOJIEKYNT ¢ aOCONIOTHOW TeMIeparypoil,
TIOBBINICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B
3aKpPBITOM COCYJE, CBSI3b MEXAY MapaMeTpaMmu
COCTOSIHMS Ta3a B M30IPOIIECCAX; AIEKTPU3AUS TET,
B3aUMOJICHCTBUE 3apsiiOB, HarpeBaHHe MPOBOJHUKA
c TOKOM, B3aUMO/ICHCTBHE MarHuTOB,
AIEKTPOMArHUTHAS WHIYKLUS, JIefCcTBHE
MarHuTHOTO TIOJS HAa TPOBOJHUK C TOKOM H
JBUKYIITUICS 3apsif, 2IEKTPOMArHUTHBIE KOJCOaHUS
U BOJIHBI, IPSIMOJINHEWHOE PACIPOCTPAHEHUE CBETA,
OTpaKEHUE, MIPEJIOMJICHUE, uHTepdepeHIus,
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OCYIICCTBIICHUN KOMMYHHKAallUH, CIIOCOOHOCTE K
COYYBCTBHUIO U COIICPCIKUBAHUIO,
COIIMaJIbHBIX HaBBbIKOB, BKIIIOYAarOIIuX CIIOCOOHOCTE

BBICTpanBaTh OTHOMICHUA C APYTHMMU JIFOAbMU, 3360TI/ITLC$I,
MIPOSBIIATH UHTEPEC U pa3periatb KOH(INKTHL;

r) IpUHATHE ce0sl M APYTrUX JIdei:

MIPUHUMATD ce0sl, MOHMMAas CBOU HEJOCTAaTKU U JTOCTOUHCTBA;
IIPUHUMATh MOTHBBI M apryMEHTHl JPYTUX JIIOACH Ipu
aHallu3e pe3yabTaTOB JEATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX JIOICH Ha OIINOKH;
pa3BHUBaTh CIOCOOHOCTh MOHMMATh MHUP C MO3ULUU IPYTOTro
YeJloBeKa.

TU(PaKIUs U TOJISIPU3AIHS CBETa, JUCIICPCUS CBETA;
dorornekTpudeckuii 3G¢HeKT, CBETOBOE HaBIICHUE,

BO3HHKHOBCHUE JIMHEMYATOro CIICKTpa aTomMa
BOOOpOaa, C€CTCCTBCHHAaA nu HCKYCCTBCHHAA
PaaruOaKTUBHOCTD

- chopMupoBaTh YMEHHS MPHUMEHATH MOTY4YECHHBIC
3HAHHUSA JUI1 OOBSCHEHHS YCIOBHH IPOTEKAHUS
¢u3nyecKuX SBJICHUN B MPUPOAE U JJS NPUHATHUS
NPAaKTHYECKUX PEIICHUH B TIOBCETHEBHOM KHU3HU IS
obecrieueHnss 0€30mMacHOCTH TpU  OOpameHuu ¢
OBITOBBIMHU npudopamu u TEXHHYECKHUMHU
YCTPOHCTBAMH, COXpaHECHHS 3JI0POBBS u
COOJIOIGHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B
OKpYXarollel cpeze; NMOHMMaHHE HEOOXOIUMOCTH
NPUMEHEHHS JOCTIKCHUH (HU3MKH W TEXHOJIOTHIl
JUTSL PAalMOHATIBHOTO MPHPOJIOTIONIE30BAHHS

B pamkax mporpammbl ydebHoro mpeamera OVILY.06 dusuka, Gopmupyercs BOCHHTATEIbHBIM MOTEHIHAN TPaKJAHCKOTO, MaTPUOTHUECKOTO,
podecCHOHATEHO-TPYI0BOE, SIKOJIOTHYECKOE BOCITUTAHUS, IIEHHOCTEH HAyYHOTO IMTO3HAHHUS - [IEJICBBIX OPUEHTHPOB BOCIIUTAHUS, BAPUATUBHBIX OPUCHTHPOB
BOCIHUTAHMSI OTpaXkaroliye crenudrKy CelnaaTbHOCTH, YePE3 COIEPKATENbHYIO YaCTh BOCITUTATENLHOM IEATEIbHOCTH MOYJICH:

«O0pa3oBartenbHas 1eITeIbHOCThY, «OpraHu3anus mpeaMeTHO-TIPOCTPAHCTBEHHON CPEIbI».
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3. CTPYKTYPA U COAEP/ KAHUE OBINEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA «®PU3UKA»

Haumeno PaboTa oOydarormuxcsi BO B3aUMOJCHCTBUU C Pacnipenenenne 00s3aTebHON HArPy3KH
Hunexc BaHUE = MIpeno/iaBaTesieM 10 KypcaMm U ceMecTpam (4ac B CEMECTP)
yueOHor 2 S [IpodeccuonanbHO
Qo
0 =9 S OcHoBHOE coiepKaHue OpPUEHTUPOBAHHOE s
N o
npeaMer = S COJIep)KaHue S 2
a =t 0 B TOM YHUCJIE S Q
> o <
<
5 n 5| 1 2 3 4
g = = = - = = = 5 Kypc Kypc Kypc Kypc
| o= E |5 & E |5 5 | B 123|456 7]8
< S < = | S S = | | =
= T 2 = S S Z = S & | E ce | ce | ce | ce | ce | ce | ce |ce
< < < < =
s 'S o ) S Q. & o s e, = S
Sl 5|5 g g g | Bloglg el MMM
e R ) = = = > = iz g | m
| 3 =| 8 | & |2 = | 2|8 |§
5 2 5 = = 3 = = = O
= () K S < S % = <
3 o g E o & g E =5
2 = 2 o) o = i o)
< o o < Qo
= =9 < <z (=9 <
= = = =
OVILY 06 | Pu3uka | 55 116 | 34 | 16 | 4 34 | 18 | 10 | 12 34 | 82
Koncynbranus
136
IIpomexyTouHas
aTrecranms (4ac.) 12 6 6

12




3.1 TemaTn4yeckoe NJIAHUPOBaHME 001IE00PA30BATEIbHOI0 Y4eOHOI0 MIpeaMeTa

HaumenoBanue Conep:kanue y4eOHOTr0o MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, Oo0bem Koabl komnereHuuii,
pa3/iesioB U TeM caMoCTOsITe/IbHAs padoTa 00y4alomMXCcsl, KYpCOBOM NPOEKT 4yacos (popMupoBaHHI0 KOTOPBHIX
CIOCOOCTBYET 3JIeMEHT
NMPorpamMmbl
1 kype I cemecTp
BBenenue. 2
Hucrpykrax no Th Cooeporcanue yuednozo mamepuana 2
duzuka 1 MeToAbI [lonatne o ¢u3uUeckoil KapTHHE MHUpa. 3HaueHWe (U3UKH TPHU OCBOCHHHU 2/2 OK 01 OK 02 OK 05
HAYYHOI'O IO3HAHUA cnenuanbaocTet CIIO
Pa3nea 1. Mexanuka 12
Tema 1.1 OcHOBBI Coodeporcanue yuednozo mamepuana 4
KUHEMATUKH MarepuanpHass Touka. Cucrema otcuera. Tpaektopus. Ilyts. Ilepememienue. 1/3 OK 01 OK 02 OK 05
CkopocTb. PaBHOMEpPHOE NPSIMOJIMHENHOE JBUKCHHUE.
IpakTuyeckoe 3anaTue Nel 1/4
Pemenue 3anau «PaBHOMEpPHOE TBUKEHUE)
MrHoBeHHass M CpeiHss CKOpOCTH. YckopeHue. [IpsMonMHENHOEe IBUKEHUE C 1/5 OK 01 OK 02 OK 05
IIOCTOSIHHBIM YCKOPEHHUEM.
IIpakTnyeckoe 3ansaTue Ne2 1/6
Pemenue 3agau «PaBHOYCKOPEHHOE IBUKEHUE)
Tema 1.2 OcHOBBI Cooeporcanue yuednozo mamepuana 4
JTUHAMUKH 3akoHbl MexaHukn Hprotona. Cuma. Macca. Cunel B npupoae.  [IpumHnmn 2/8 OK 01 OK 02 OK 05
OTHOCUTENBHOCTH ["anuies. 3aKOH BCEMUPHOTO TATOTEHUS.
IIpakTuyeckoe 3ansitue Ne3 2/10
Pemenue 3anau «OCHOBBI TMHAMHUKHU»
Tema 1.3 3akoHbl Cooepotcanue yuedonozo mamepuana 4
COXpaHEHUs B MEXaHUKE Nmnynsc Tena. UMnynbse cuiibl. 3aKOH COXpPaHEHUs] UMITYJIbCA. 1/11 OK 01 OK 02 OK 05
IIpakTuyeckoe 3ansiTue Ned 1/12
Pemienue 3a1au «3akoH COXpaHEHHS] UMITYJIbCA)
IIpodeccnonaibHO OPMEHTHPOBAHHOE COIeP:KAHUE 1/13 OK 01 OK 02 OK 05

Kunernueckas sHeprus. IloreHnnanbHast 3Heprusl. 3aKOH COXpPaHEHUsI MEXaHUYECKON
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SHEPTHUH.

IIpakTuyeckoe 3ansaTHe NeS 1/14
Pemenue 3a1a4 «3ak0H COXpPAHEHUs SHEPTHM
Pa3neu 2. MosekyasipHasi pu3nKa 1 TepMOAMHAMHUKA 20
Tema 2.1 OcHOBBI Cooepircanue yuedbnozo mamepuana 4
MOJIEKYJISIPHO - OCHOBHbIE  TOJIOXKEHMSI  MOJIEKYJISIpHO-KMHETHUecKol  Teopuu.  CrpoeHue 2/16 OK 01 OK 02 OK 05
KUHETHUYECKOW TeOpUHU ra3oo0pa3HbIX, KHUAKUX M TBepAbIX Ted. MaeanbHblii ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOH TEOpUH. YpaBHEHHE COCTOSHUSA HJCAIbHOTO Tasa.
Wsonpoueccel. ['a3oBbie 3aK0HBI
IIpakTuyeckoe 3ansaTue Ne6 2/18 OK 01 OK 02 OK 05
Pemenue 3a1a4 «OCHOBBI MOJIEKYJISIPHO - KHHETUYECKOH TEOpUN»
Tema 2.2 OcHOBBI Cooepocanue yuednozo mamepuana: 8
TEPMOJANHAMUKH BuyTpennss sueprusi cuctembl. Pabora u TeruioTa, Kak (GOpMbI TIepeadd SHEPTHH. 2/20 OK 01 OK 02 OK 05
TennoemkocTh. Y iesibHast Te10eMKOCTh. KoaruecTBo TEIIoThl.
IMpakTuyeckoe 3ansiTue Ne7 2/22
Pemenue 3anau «TemioBele sBIECHUSN»
[lepBoe Hauano TepMOAMHAMHKH. BTopoe Hawano TepMOIUHAMHKH. [TpunHuMn 2/24 OK 01 OK 02 OK 05
nercTBUs TeroBol MammHbl. TeruioBble aurarenu. KIIJ[ TemmoBoro asuratens.
X0JIOAUIIbHBIE MAITHBI.
IIpakTnyeckoe 3ansaTne Ne8 2/26 OK 01 OK 02 OK 05
Pemenne 3amau «Hadgana TepMoIMHaMHUKI»
Tema 2.3 Arperarneie Cooepircanue yuebnozo mamepuana 8
COCTOSIHUSI BEILIECTBA U IIpodeccuonanbHO OpEHTHPOBAHHOE CO/lEPKAHME 1/27 OK 01 OK 02 OK 05
(a3oBbIe TEPEX0/IbI ArperaTHble cocTOsiHUS BenlecTBa. Vcnapenue u koHaeHcanus. HachlmeHHbIN nap.
Bnaxxnocts Bo3ayxa. Kunenme. I[leperpersii map. JKuakoe COCTOSITHME BeIIECTBA.
KanunnspHeie sBieHus.
JlaGoparopHas padora Nel 1/28
Onpenenenre BIa)KHOCTH BO3/1yXa.
IIpogeccuonanibHO OpHEHTHPOBAHHOE CO/IePKaAHNUE 2/30 OK 01 OK 02 OK 05

Kpucrannmuueckue u amopdusle Tena. TemgoBoe pacuiMpeHHe TBEpIAbIX Tel U
xuakocted. Koaddumument numneitHoro pacmupenus. Kosdduimment o6bEMHOTO
pacmMpenus. Yder pacmupeHus B TexHuke. [lmaBimenue. VYnenpHas Temiora
miasieHnsd. Kpucrammsanus.
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IIpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHNE

OK 01 OK 02 OK 05

IIpakTnueckoe 3ansaTne Ne9 2/32
Pemenue 3anay «TemioBoe pacuinpeHue TBEPAbIX TE U KUAKOCTEH»
IIpakTnyeckoe 3ansaTue Nel0 2/34 OK 01 OK 02 OK 05
Pemenue 3anay «[lnaBnenue u kpucramizanus»)
IIpomesxxyTouHas aTTecTanus (AK3aMeH) 6
Bcero 3a I cemecTp 34
CamocrosiTesibHas pabora 2
1 kypc II cemecTp
Paznen 3. DuekTpoamHamMuka 54
Tema 3.1 DnexTpudeckoe Cooepocanue yuednozo mamepuana 12
rnojue DneKTpruyecKue 3apsiibl. JIEMEHTapHbIA AJEKTPUUECKUI 3apsl. 3aKOH COXpPaHEHUs 1/35 OK 01 OK 02 OK 05
3apsana. 3akoH Kyiona.
IIpakTHyeckoe 3anaTue Nell 1/36
Pemenue 3anay «QneKTpruuecKue 3apsabh»
IIpodeccnonaibHO OPHMEHTHPOBAHHOE COJACPKAHUE 2/38 OK 01 OK 02 OK 05
DeKTpUYecKoe mosie. DIeKTpuyecKast MocTosiHHasA. HanpsykeHHOCTh AJIEKTPHYECKOTO
nosist. [IpuHIMI Cyneprno3uuy moJIeH.
IMpodeccnonaibHO OpEHTHPOBAHHOE COJEP:KAHUE 2/40 OK 01 OK 02 OK 05
[IpoBOAHMKK B SJIEKTPUYECKOM ToOJe. JIMINEKTPUKH B DIIEKTPUUYECKOM IIOJIE.
[Monsipusanus nuaneKTpukoB. PaboTa Cil 2JIEKTPOCTaTHIECKOTO TTOJIS.
IIpodeccnonaibHO OPMEHTHPOBAHHOE COJACPKAHUE 2/42 OK 01 OK 02 OK 05
[Torenmman. PazHocTh nmoTeHIManoB. InekTpoeMKocTb. Konaencaropsl. CoennHeHue
KOH/IGHCAaTOpOB B Oarapero. OHeprust anekrpuueckoro mois. Ilpumenenue
KOHJICHCATOPOB.
IIpodeccnonaibHO OPEHTHPOBAHHOE COJAEPKAHUE 2/44 OK 01 OK 02 OK 05
IIpakTuyeckoe 3ansaTue Nel2
Pemenue 3a1a4 «QIEKTPUUECKOE TOJIE»
IIpodeccnonaibHO OPEHTHPOBAHHOE COJAEPKAHUE 2/46 OK 01 OK 02 OK 05
JlaGoparopHasi padora Ne2
OmnpenesneHne MeKTPUIECKON eMKOCTH KOHIEHCATOPOB
Tema 3.2 3akoHbl Coodepicanue yuedbnozo mamepuana 20
IIOCTOSIHHOT'O TOKa IIpogeccnonaIbHO OPHEHTHPOBAHHOE CO/IEPKAHUE 1/47 OK 01 OK 02 OK 05
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YcnoBus, He0OX0AUMBIE ISl BOSHUKHOBEHUS U MOAJIEPKaHUS JIEKTPUIECKOTO TOKa.
Cuia TOKa ¥ TVIOTHOCTH TOKa. 3akoH Oma JIJisl ydacTKa 1.

IIpakTuyeckoe 3ansaTue Nel3

Pemenue 3anay «3akoH OMa 1J1s ydyacTKa HEnn»

1/48

IIpodeccnoHabHO OPUEHTUPOBAHHOE COJlEPKAHUE

JlabopaTopnasi pabora Ne3

Omnpenenenre TEPMUYECKOT0 KO3(PPHUIIMEHTa COTPOTHUBICHUSI.

3aBUCUMOCTD 3JIEKTPUYECKOIO COINPOTUBIEHUS OT XapaKTEPUCTUK IPOBOJHUKA U
TEMIIEPATYPHI.

2/50

OK 01 OK 02 OK 05

IIpogeccuonaabHO OpHEHTHPOBAHHOE CO/lePKAHUE

CepxnpoBoauMocTh. PaboTa W MOIIHOCTH MOCTOSIHHOTO TOKAa. TermsoBoe JeicTBUE
Toka. 3akoH Jxoyns—IJleHna. DneKTpoABMKyIas Cujia HMCTOYHUKA TOKA. 3aKOH
OMa 11 TOJTHOM 1enH.

2/52

OK 01 OK 02 OK 05

IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/IePKAHUE
JlaGoparopHnasi pabora Ne4
N3mepenne 3J1C 1 BHYTpEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

2/54

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
IIpakTuyeckoe 3anaTue Nel4
Pemenue 3amau «3akon Oma 1715l TOJIHOW LETTN»

2/56

OK 01 OK 02 OK 05

IIpodeccnonanbHO OpHEHTHPOBAHHOE COAEPKAHME

[lapannenpHOe UM IOCIEAOBATENbHOE COEAMHEHHE MNpPOBOJHUKOB. (CoennHeHne
HCTOYHUKOB AJIEKTPUUYECKON IHEPTHH B OaTapero.

JlabopaTopnasi paGora NeS

M3yueHne 3aKOHOB NTOCIIEI0BATEIbHOIO M APAJUIEIBHOTO COEIMHEHUI IPOBOJHUKOB

1/57

1/58

IIpogeccnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHUE
IIpakTHyeckoe 3ansaTue NelS
Pemenune 3anau «llocnenoBaTesibHOE U TAPAJLIETIBHOE COCAUHEHNE TPOBOIHUKOBY

2/60

Tema 3.3 Dnextpuueckuit
TOK B pa3IMYHBIX Cpeax

Cooeporcanue yuednozo mamepuana

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlePKAHUE

ONEeKTpUUECKU TOK B pa3IUYHbIX cCpefax. OJEKTPOJIM3. 3aKOH 3JIEKTPOIM3a
@apages.  DJIEKTPOXUMUYECKUN  SKBUBAJIEHT. Buabl  ra3oBbIX  pa3psios.
TepmoanexkTponHas smuccus. [lnazma.

2/62

OK 01 OK 02 OK 05

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPIKAHUE
DNEKTPUUECKUN TOK B MOITYIPOBOJHUKAX.

2/64
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CobOcTtBeHHas W mpuMecHas mnpoBoauMocTH. P-n  mepexox. Ilpumenenue
OJTYyITPOBOTHUKOB. 10y pOBOTHUKOBBIE IPHOOPHI.

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE
IIpakTnyeckoe 3ansaTue Nel6
Pemenue 3ana4y «QneKTpHUUECKH TOK B PA3JIMYHBIX CPEAAX»

2/66

OK 01 OK 02 OK 05

IIpodeccnonaibHO OPEHTHPOBAHHOE COJEP:KAHUE
JlabGoparopHasi padora Ne6
OrnpezienieHne IEeKTPOXUMHUECKOTO SKBUBAJICHTA MEJTU

2/68

OK 01 OK 02 OK 05

Tema 3.4 MarautHoe 110J1€

Coodeporcanue yuednozo mamepuana

IIpodeccnoHabHO OPUEHTHPOBAHHOE COAEPKAHUE
BekTop MHAYKIIMM MarHUTHOTO MoJjsi. HanpspkeHHOCT, MarHUTHOTO 1o, JlelicTBue
MAarHUTHOTO TOJIS1 HA MPSAMOJUHENHBIN TPOBOJAHUK C TOKOM. B3auMoaencTBue TOKOB.

2/70

OK 01 OK 02 OK 05

ITIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEPKAHME

Cuna Awmmepa. [lpumenenme cuibl Amnepa. MarHuTHbIE moTok. Pabora 1o
IIEPEMEILEHUIO IPOBOJAHUKA C TOKOM B MarHUTHOM IoJie. JlelicTBHEe MarHUTHOT'O MOJIS
Ha JBIDKYIIHNCS 3apsi.

2/72

OK 01 OK 02 OK 05

Hpmbeccnonanbﬂo OPUCHTHPOBAHHOE€ COACPKAaHUE
Cuna HopeHua. HpI/IMeHeHI/Ie CHIJIbI HopeHua. OnpeneneHI/Ie YACIBHOTO 3apsa.
MarHuTHBIE CBOMCTBA BelllecTBa. MarHuTHas MMPOHUITACMOCTb.

2/74

OK 01 OK 02 OK 05

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
IIpakTnueckoe 3ansaTue Nel7
Pemenue 3anad «MarautHoe mose»

2/76

OK 01 OK 02 OK 05

Tema 3.5
DneKTpoMarHuTHas
UHIYKUUS

Cooepotcanue yuednozo mamepuana

IIpogeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE

SIBnenue »nekTpoMarHuTHOM MHAYKIUU. [TpaBuiio Jlenna. 3aKkoH 3J1€KTPOMarHuTHOM
MHAyKIMUA. BuxpeBoe »snektpuueckoe mnone. IJC HMHAYKUMH B JBHXKYIIUXCA
MPOBOJTHUKAX.

2/78

OK 01 OK 02 OK 05

IIpogeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE
SIBiienne CaMOMHAYKIHNH. I/IH)IYKTI/IBHOCTI). 9Hepms[ MAarsuTHOI'O IIOJ TOKaA.
B3anuMocCBsI3b JIEKTPUYECKUX U MArHUTHBIX MOJIEH. DIEKTPOMAarHUTHOE TOJIE.

2/80

OK 01 OK 02 OK 05

IIpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHNE
IIpakTnyeckoe 3ansaTue Nel8
Pemenue 3anay « QneKTpoMarHUTHAsT MHTYKITHS)

2/82

OK 01 OK 02 OK 05
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IIpodeccnonaibHO OPMEHTHPOBAHHOE CO/IeP:KAHUE 2/84 OK 01 OK 02 OK 05
JlabopaTopnasi pabora Ne7
W3ydenue siBneHus 31IeKTPOMarHUTHOW MHAYKIIUU
Pasnen 4. KosieOanus u BOJIHBI 24
Tema 4.1 Mexannueckue Cooepircanue yuedbnozo mamepuana 6
K0JI€0aHNA Y BOJIHBL Konebarenpaoe neuxenne. ['apmoHmdeckue xonedanus. CBOOOIHBIE MEXaHHUECKUE 2/86 OK 01 OK 02 OK 05
KojeOanus. BeIHyXIeHHbIe MexaHnueckue Konebanus. Pezonanc.
[lonepeunble W MPOJOJIbHBIE BOJIHBL. XapaKTEPUCTUKH BOJIHBI. 3BYKOBBIE BOJIHBI. 2/88 OK 01 OK 02 OK 05
VYIbTpa3ByK U €ro NpUMeHEHHe
Tema 4.2 Cooepocanue yuednozo mamepuana 18
DJeKTpOMarHuTHbIE IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/IEPKAHHE 2/90 OK 01 OK 02 OK 05
KOJ1e0aHusl U BOJIHBI CBoOonHBIE  3NEKTpOMarHuTHele  kojebanusa.  [IpeBpamienwe  sHepruu B
KoJiebaTesibHOM KoHType. Dopmyna TomcoHa.
IIpodeccnonabHO OPHEHTHPOBAHHOE COIePKAHUE 2/92 OK 01 OK 02 OK 05
3aryxamomue — JJIEeKTpOMarHuTHele  KojeOaHusa. ['eHepatop — He3aTyxarommx
ANIEKTPOMArHUTHBIX KosieOaHuil. BBIHYX/I€HHbIE 2JIEeKTPOMAarHUTHHIE KOJICOAHHUS.
IIpodeccnonaibHO OpHEHTHPOBAHHOE COJlEPKAHUE 1/93 OK 01 OK 02 OK 05
ITepemensbiii Tok. 3akoH OMa I e MEepeMeHHOro Toka. Pabora M MOIIHOCTS.
Pesonanc.
IIpakTnyeckoe 3ansaTue Nel9 1/94
Pemenne 3amau «IlepeMeHHBIN TOK»
IIpodeccnonaibHO OPHMEHTHPOBAHHOE COJACPKAHUE 1/95 OK 01 OK 02 OK 05
Tpanchopmaropel. Ilomydyenue, mnepemsaya U paclpeiesieHHe 3JIEKTPOIHEPTHUU.
IIpakTnyeckoe 3ansaTue Ne2( 1/96
Pemenue 3amau «TpanchopmaTopbi»
DJNEeKTPOMarHUTHOE MOJie KaK OCOOBIH BUA MaTepUH. DIEKTPOMATHUTHBIE BOJIHBI. 2/98 OK 01 OK 02 OK 05
CBoMCTBaA 3JIEKTPOMArHUTHHIX BOJIH. [oHATHE O pagnoCBs3u.
Pa3nea 5. Onruka 12
Tema 5.1 [Tpupona cera Cooepocanue yuednozo mamepuana 6
3akoHbl OTpakeHUs U mpenomiieHus: cBeta. JIuuzbl. Iloctpoenune uzobpaxkenus B | 2/100 | OK 01 OK 02 OK 05
nuH3ax. opmysa TOHKOH JMH3EL. OnTHYeCKHe TPUOOPHI.
IIpakTuyeckoe 3ansaTue Ne2l 2/102 | OK 01 OK 02 OK 05

Pewmenue 3anau «lIpupona ceera»
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JlabopaTopHasi padora Ne8 2/104 | OK 01 OK 02 OK 05
Onpenenenye nokasaresst PeJoMIIEHHsI CTEKIIa
Tema 5.2 BonHoBble Cooeprcanue yuedbnozo mamepuana 4
CBOICTBa CBETa Wutepdepennus ceera. Audpaxmus ceera. [lonspusanus csera. Jucnepcus cera. | 2/106 | OK 01 OK 02 OK 05
Bunpl nznydyenuii. Buasl ciektpos.
JlaGopaTopHas padora Ne9 2/108 | OK 01 OK 02 OK 05
Omnpenenenye AJIMHBI CBETOBOM BOJHBI C MOMOIIBIO AU(PPAKIIMOHHONW PELIETKH.
Tema 5.3 Cooepocanue yuednozo mamepuana 2
CneunanbHas Teopust JIBrkeHue co ckopocthio cBeta. IloctynaTel Teopun otHOocuTenbHOCTH U cieactBus | 2/110 | OK 01 OK 02 OK 05
OTHOCHUTEJIbHOCTH 13 HUX. DJIIEMEHTHI PEJIITUBUCTCKON TMHAMHKH.
Pa3nes 6. KBantoBasi puzuka 4
Tema 6.1 KanroBas ontuka | Codepircanue yueonozo mamepuana 2
KBanroBas runoreza Ilnanka. KopmyckynspHo-BonHoBoOM nayanusm. @otonbl. | 2/112 | OK 01 OK 02 OK 05
Dorodrddext. YpaBuenue DitHmrenHna as pororddekra.
Tema 6.2 Ouszuka atoma u Cooepocanue yuednozo mamepuana 2
aTOMHOTO s/pa PasBute B3MIANOB Ha CcTpoeHMe BemectBa. Mogenmn crpoeHus aroma. | 2/114 | OK 01 OK 02 OK 05
PanuoaxktuBHOCTh. SnepHble peakuuu. CTpoeHHE aTOMHOTO sijipa. JJeMEHTapHbIe
YaCTHUIIBL.
Paznen 7. Ctpoenue Beenennoii 2
Tema 7.1 Ctpoenue Cooepircanue yuebnozo mamepuana 2
ConHeYHO! CUCTEMBI U ConHeunas cucreMa: IUTAHETHI U MaJible Tea, cucteMa 3emisi—JlyHa 2/116 | OK 01 OK 02 OK 05
Opomtonus Beenennon Crpoenue u 3Bomtonus ConHua u 38€31. Knaccugukanus 38€31. 3BE3/1bI U HCTOYHUKU
ux sHepruu. ['anmaktuka. CoBpeMEHHBIE NPEICTABIECHUS O CTPOEHUU M HBOJIIOLMU
Bcenennor.
IIpomexyTouHas aTTecTanms (3K3aMeH) 6
Bcero 3a II cemectp 82
CamocrosiTesbHasi padora 2
CamocrosiTesibHasi padoTa 110 HHANBHUAYAJIbHOMY IIPOEKTY 4
Bcero 116

19




3.2 IlepeyeHb NUCbMEHHBIX MPAKTHYECKUX 3AHATHI U J1a0OPATOPHBIX padoT

Ne npakTHYeCKHX HaumeHoBaHUE NPAKTHYECKUX 3AHATHI U ®opma padoThl, BUJbI AeSITEJIbHOCTH O0Bém
3aHATHH 1 J1adopaToOpHBIX padoT 4acos
J1abopaTopHbIX padoT
I cemecTp
IIpakTH4yecKkue 3aHATUSA
1 Pewenne 3anau «PaBHOMEpHOE IBUKEHHE IInceMeHHOE penieHue 3a1a4, ¢ IOCTPOSHUEM PUCYHKOB U 1
rpaduKoB.
’ Pemenue 3a1a4y «PaBHOyckopenHoe | [IncbMeHHOE penieHue 3a1a4, ¢ HOCTPOEHUEM PUCYHKOB U 1
JIBUKCHHE) rpauKoB.
3 Pewmenue 3anay «OCHOBBI JUHAMUKI [TuceMeHHOE pelieHue 3a7ad, C MOCTPOSHHUEM PUCYHKOB U 2
rpaduKoB.
4 Pemenne  3amau  «3akoH  coxpaHeHus | [IncbMeHHOe pelieHne 3anad, ¢ MOCTPOEHHUEM PHUCYHKOB M 1
HUMITYJTHCAY rpauKoB.
5 Pemenue 3ana4 «3akoH coxpaHeHus dHeprum» | IlucbMeHHOe pelieHne 3aaad, ¢ MOCTPOEHUEM PHUCYHKOB M 1
rpauKoB.
6 Pemenne 3amau «OCHOBBI MOJEKYJISpHO - | IlMcbMeHHOE pemieHne 3amad, ¢ MOCTPOEHHUEM PHUCYHKOB M 2
KMHETUYECKOU TEOPUN rpauKoB.
7 Pemenue 3anau «TennoBble ABIEHUS» [TucekMeHHOE pelieHre 3agad, C MOCTPOCHHEM PHUCYHKOB U 2
rpauKoB.
8 Pemenue 3anau «Havana TepMOAMHAMUKI [TuceMeHHOE pelieHre 3aaad, C MOCTPOCHHEM PHUCYHKOB U 2
rpauKoB.
9 Pemenne 3amau «TemoBoe pacmmpenue | [luceMeHHOe pemeHne 3agad, ¢ MOCTPOCHUEM PHUCYHKOB M 2
TBEPABIX TEJ U KUAKOCTEN» rpauKoB.
10 Pemenue 3aja4 «ILmaBnenue u | [lucbmeHnHOe pemieHue 3amad, ¢ MOCTPOCHUEM PHUCYHKOB H 2
KPUCTAJUTU3ALIUS rpauKoB.
Bcero 16
JlabGoparopHasi pabdora
OrnpezenieHne BIaKHOCTH BO3TyXa. [TucemenHoe ohopmiteHHEe TabopaTOPHON PabOTHI B 1

COOTBETCTBUU ¢ HOpMamu. [TocTpoeHue rpadukos,
3aroJHeHNe Ta0JINII, N300paKeHNE PUCYHKOB.
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Bcero | 1
IT cemecTp
IMpakTuyeckune 3aHATHSA
Pemenue 3anay «aeKTpUUECKUE 3apSIab» [TuceMeHHOE pelieHue 3aaad, C IOCTPOEHUEM PUCYHKOB U 1
11 rpadukoB.
Pemenue 3ana4 «JIeKTPUUECKOE MOJIEH ITuceMeHHOE pelieHue 3a1ad, C IOCTPOEHUEM PUCYHKOB U 2
12 rpauKoB.
Pemenue 3anau «3akon Oma i yyacTka [TuceMeHHOE pelieHue 3aaay, C IOCTPOEHUEM PUCYHKOB U 1
13 nerm» Fpa(bI/IKOB.
14 Pemenne 3amau «3akon Oma ans monHoi | [IucbMeHHOE pelieHue 3a/1a4, ¢ TOCTPOCHUEM PUCYHKOB U 2
HEenu» rpaguKoB.
15 Pemenne 3amau  «llocnemoBarensHoe u | IIncbMeHHOE penieHue 3a1a4, ¢ IOCTPOCHUEM PUCYHKOB U 2
napajuleJIbHOE COeIMHEHNE MPOBOIHUKOBY rpaduKoB.
16 Pemenne 3amau «Onekrtpuueckuii Tok B | [IMcbMeHHOE penieHue 3a1a4, ¢ IOCTPOCHUEM PUCYHKOB U 2
Pa3INYHBIX Cpeslax» rpauKoB.
17 Pemenue 3anau «MarautHoe nosue» ITuceMenHOE pelenue 3aaad, ¢ IOCTPOCHUEM PUCYHKOB U 2
rpauKoB.
18 Pemenne 3a1a4 «QnextpoMarHuTHas | [lucbMeHHOE peleHue 3a1a4, ¢ HOCTPOCHUEM PUCYHKOB U 2
WHIYKIHSD) rpaMKoB.
19 Pemenne 3anau «IlepeMeHHBIN TOK» [InceMeHHOE penieHue 3a1a4, ¢ TOCTPOEHUEM PUCYHKOB U 1
rpauKoB.
20 Pemenue 3amnau «TpanchopmaTopbi» [TnceMeHHOE pelieHue 3a/1a4, ¢ TOCTPOCHUEM PUCYHKOB U 1
rpauKoB.
1 Pemenue 3anau «IIpupona cera» [TnceMeHHOE pelieHue 3a/1a4, ¢ TOCTPOCHUEM PUCYHKOB U 2
rpauKoB.
Bcero 18
JlabGoparopHasi pabdora
OrnpeneneHne dAEKTPUISCKON EMKOCTH [TucemenHoe ohopmiteHHEe TabopaTOpPHON PabOTHI B 2

2

KOHJICHCATOPOB

COOTBETCTBUH ¢ HopMaMu. [locTpoenue rpagukos,

21




3aIl0JTHEHHE Ta0JIuLl, N300paskeHNe PUCYHKOB.

Onpenenenne Tepmuyeckoro kodpounuenta | [TuceMennoe opopmiieHre 1adbopaTopHOi pabOTHI B 2
COIIPOTHBIICHUS cooTBeTCTBUH ¢ HopMaMu. [locTpoenue rpaduxos,

3aI0JTHEHHE TaOJIHIl, H300paKEHNUE PUCYHKOB.
N3mepenune SAC u BHyTpeHHero | IlucemenHoe odopmienune nabopaTopHoil paboTHl B 2
COIIPOTHBJICHUS] HCTOYHUKA TOKA. COOTBETCTBUU ¢ HOpMamH. [locTpoeHne rpadukos,

3aroJIHeHHe TabJul, N300paKeHNE PUCYHKOB.
W3yueHne 3akoHOB TocienoBarebHOro | | [lucbMeHHOE odopmiieHue 1ab0paTOpHON paboOTHI B 1
napajIeIbHOTO COCMHEHUH POBOHUKOB COOTBEeTCTBUH ¢ HopMamu. [locTpoenne rpadukos,

3aIoJIHeHNE TabIul], N300paKEHUE PUCYHKOB.
Ornpenenenue anekTpoxuMudeckoro | I[luckmerHoe oopmireHne 1adbopaTopHOil paboTHI B 2
9KBUBAJICHTA ME/IH COOTBETCTBUU ¢ HOpMamu. [locTpoeHue rpadukos,

3aIo0JTHEHHUE Ta0JIHII, H300paKEHUE PUCYHKOB.
W3yuenue  sBiaeHMst  anekTpomarHutHoM | [lncbmenHoe odopmiieHue nabopaTtopHoi paboThI B 2
UHIYKIIH cooTBeTCTBUU ¢ HopMaMu. [locTpoenue rpaduxos,

3aIo0JTHEHHE Ta0MINILl, U300pakeHNne PUCYHKOB.
Onpenenenue  mokaszarens — npenomsieHus | [InceMeHHoe odopmiieHue 1abopaTopHOi paboTHl B 2
CTeKJIa COOTBETCTBUH ¢ HOpMamH. [locTpoenne rpagukos,

3aroJIHeHne TabIull, N300paKeHNe PUCYHKOB.
Omnpenenenue AMUHBI CBETOBOW BOJHBI C | [IncbMeHHOE oopmiieHne 1abopaTopHO paboTHl B 2
MIOMOTIBI0 TU(PPAKITMOHHON penIeTKN COOTBETCTBUU ¢ HOpMamH. [locTpoenne rpadukos,

3aroJIHeHne TabIull, N300paKeHNUEe PUCYHKOB.

Bcero 15
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA OBINEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEJIMETA «®U3UKA»

KoHTponb M OlleHKa pe3yabTaToB OCBOEHHs 00IIE00pa3oBaTENbHOIO MPEIMETa PacKphIBAIOTCS
yepe3 IMpeIMETHbIE W MeETanpeIMETHbIE pe3ylbTaThl, HalpaBlCHHblE Ha (HOpPMHUpPOBAHHE OOIIUX
KOMIIETEHIIMH 10 pa3/ielaM U TeMaM COJIepKaHMsl yueOHOTro MaTepuana.

Kox v nanmenoBanue

Paznen (P)/Tema

THun oeHOYHBIX

(popMupyemMbIX KOMIIETEHUHI MepOonpUATHI
OK 01. Beibupats criocoObI pemieHus Paznen 1. Temwr 1.1., 1.2, 1.3 - YCTHBIN OIpOC;
3aja4 npodeccuoHanbHoi nestensbHocTH | Paznen 2. Temsr 2.1.,2.2.,2.3. | - ppoHTaNBbHBIAOIPOC;
MPUMEHUTEIBHO K Pa3IMYHBIM Paznen 3. Temni 3.1., 3.2., 3.3., | - OlleHKa KOHTPOJIbHBIX
KOHTEKCTaM 34.,3.5. pabor;
Pazgen 4. Temn1 4.1., 4.2. - HAOJIFOIEHYE 3a XOI0M
Pazgen 5. Temer 5.1., 5.2.,5.3. | BRIIOJIHCHUSA
Paznen 6. Temn1 6.1., 6.2. 1a00paTOPHBIX padoT;
Paznen 7. Temsl 7.1. - OLICHKA BBITIOJHEHUS
OK 02. Ucnonib30BaTh COBPEMEHHbBIE Paznen 1. Temwr 1.1., 1.2, 1.3 1ab0paTOPHBIX padoT;

CpEeICTBa IOMCKa, aHAJIu3a U
UHTEpIpeTanuu nHHopMaluu u

Pasznen 2.
Pazgen 3.

Temsr 2.1.,2.2.,2.3.
Temsr 3.1.,3.2.,3.3.,

- OIICHKA PAKTHYECKUX
pabort (pemeHust

MH()OPMAIIMOHHBIC TEXHOJIOTHH IS 34.,3.5. KaueCTBEHHBIX,

BBITIOJIHEHUS 337124 npodeccruoHanbHol | Pazgen 4. Temsr 4.1., 4.2. paCUYEeTHBIX,

eI TCIIbHOCTH Pasnen 5. Temn1 5.1., 5.2., 5.3. | mpodeccnoHATEHO
Paznen 6. Temn1 6.1., 6.2. OpPUEHTUPOBAHHBIX 33/a4);
Paznen 7. Temsr 7.1. - OLICHKA TECTOBBIX

OK 05. OcymiecTBasTh yCTHYIO U Paznen 1. Temwr 1.1., 1.2, 1.3 3a/1aHMH;

MUCbMEHHYIO KOMMYHHUKAIIMIO Ha Paszen 2. Temsl 2.1.,2.2.,2.3. | - HaOmoA€HKE 3a XOJI0M

rocyaapcTBeHHOM si3bike Poccuiickoit Paznen 3. Temni 3.1., 3.2., 3.3., | BBIIIOJHCHUS

denepanuu ¢ yaeToM 0COOCHHOCTEN 34.,3.5. WHJUBUYAJIBHBIX

COLIMAJIBHOTO U KyJIbTypHOro KoHTekcTa | Pazgen 4. Temsl 4.1., 4.2. IIPOEKTOB U OLICHKA
Paznmen 5. Temsr 5.1., 5.2., 5.3. | BBIIIOJTHECHHBIX IIPOCKTOB,
Paznen 6. Temn1 6.1., 6.2. - BBITIOJIHEHUE
Pasnen 7. Temsr 7.1. 9K3aMEHAIlMOHHBIX

3alaHU

5. YYEBHO-METOANMYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHIEYEHUE IMTPOT'PAMMBI

Peanuzamust mporpammbl  yueOHOTO mpenMera «®duzuka» mpeArnojaraeT Haludue Y4eOHOTro
kabuHeTa ¢ mabopaHTcKoil komHaroi. I[lomemeHme kaOuHeTa yIOBIETBOpSIONIEe TpPEeOOBAHHIM
CaHUTapHO-3MUIEMHUOJIOTUYECKUX TMPAaBWJI W HOPMATHBOB U OCHAIIEHHOE THIOBBIM OOOpPYIOBAHHUEM,
yKa3aHHBIM B HACTOAIIUX TPeOOBaHUSAX, B TOM YHCIE CIEHUATN3UPOBAHHON y4eOHOW MeOenblo u
cpenctBamMu  OOy4eHHSs, JOCTaTOYHBIMHU JIJISi BBITIOJIHEHHS TpeOOBaHWM K YPOBHIO TOATOTOBKH
00yJaroIuXxcs.

B cocraB y4eOHO-METOIUYECKOTO W MAaTepUaIbHO-TEXHHMYECKOTO OOECIeUeHHUsT MPOTPaMMBbI
yuebHoro npenMera «Pusnkay, BXOIAT:

— HarBIHBIE TOCOOWs (KOMIUJIEKTHI y4eOHBIX TaOyuil, Tiakatbl: «DU3WYecKne BETUYUHBI U
(dbyHIlaMeHTalIbHbIE KOHCTaHTh», «MexayHaponaHas cuctema eaunun; CWy», «llepumonmueckas
cuctema xuMudeckux snemMeHToB [1. 1. MenneneeBa», OPTPETHI BHIIAIOIIUXCS YICHBIX-(PU3UKOB
1 aCTPOHOMOB);
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— KOMIUIEKT 3JIEKTpOCHa0XKeHus1 KabnHeTa (pU3mKw;

— TEXHHYECKHE CPeJCTBa O0yUCHHS,

— JEMOHCTpAllMOHHOE oOopyaoBaHue (0Omero Ha3HA4YeHHS W TeMaTHYECKHE HAOOPHI);
nabopaTopHoe obopyaoBaHue (00IIero Ha3HAYCHHS M TEeMAaTHYeCKUuEe HaOOPhI);

— CTaTHYECKHUE, JMHAMUYECKHE, IEMOHCTPAIIMOHHBIC M Pa3AaTOuYHbIe MOICIH;

— BCIIOMOTaTelIbHOE 000pyI0BaHHE;

— KOMIUIEKT TEXHHYECKOH [OKyMEHTalWd, B TOM YHCJIE IMaclopTa Ha CpeicTBa 0OydeHus,

MHCTPYKIIMHU IO UX UCIIOJIb30BaHUIO M TEXHUKE 0€30I1aCHOCTH;

— OuOmmoTeyHsbI QoHI.

B Oubnuoreunsiii GoHa BXomAT y4yeOHUKH U y4yeOHO-MmeTomuueckue KomruiekTel (YMK),
PEKOMEH/IOBAaHHBIEC WJIM JIOMYIICHHBIC JUIS HCIIOJIB30BaHUS B TPO(ECCHOHAIBHBIX 00pa3oBaTeIbHBIX
OpraHU3aIMIX, pEATU3YIOINX 00pa30BaTENbHYIO IPOrPaMMy CPEAHEr0 00IIero 00pa3oBaHusl B Ipeaeax
ocBoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

B mpouecce ocBoenust mporpammel yyeOHoro mpeamera «®u3nKa» CTYACHTHI JOJDKHBI UMETh
BO3MOKHOCTh JIOCTYIIA K 3JICKTPOHHBIM y4EOHBIM MaTepHaiaM 1o OMOJIOTHH, UMEIOIIUMCS B CBOOOIHOM
noctyne B ceTd MHTepHeT (3JIEeKTPOHHBIM KHUTaM, TPAKTUKyMaM, TECTaM H JIp.).

5.1 CoBpemeHHbIe 00pa30oBaTeIbHbIEC TEXHOJIOTHH

B npouecce npenogaBanus GU3NKH HCIONB3YIOTCSI COBPEMEHHBIE TEXHOJIOTHH PAa3BUBAIOIIETO U
MPOOJIEMHOTO O0Y4YCHHS, TECOPETUUICCKHUE CBEICHUS JTOTIOMHSIIOTCS JIEMOHCTPAIUSMHU H MPAKTHICCKHUMHU
3aHsaTUsIMH. BaxkHo ¢opmupoBath HWH(DOPMALMOHHYIO KOMIIETEHTHOCTh CTyneHTOB. [loaTomMy mpu
OpraHM3ali  CaMOCTOSITCIIbHONH pabOThl aKIEHTHUPYETCS BHHUMaHWE OOy4arolmMXcs Ha ITOMCKE
uHdopMalud B CpEICTBAaX MaccMenua, HHTEPHET, Y4eOHOW U CHeHUalTbHOW JHUTeparype ¢
COOTBETCTBYIOIIUM O(OPMIICHUEM U MPEJCTABICHUEM PE3YyIbTaTOB.
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