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PaGowyas mporpamma oOmieoOpa3oBaTebHOW yUeOHOM JUCHUTUHHBI  «Du3nuka»
pa3paboTaHa Ha OCHOBe TpeOoBaHuil DenepaabHOrO TOCYAApPCTBEHHOIO CTaHAApTa CPEIHETrO
o01mero oOpa3oBaHHsA, TMPEIBSIBISEMBIX K CTPYKTYpE, COICP)KAaHHIO M PE3yJIbTaTaM OCBOCHHS
yueOHoro obmieodpazoBatenbHoro npeamera (GI'OC COO), denepanbHOro rocyaapcTBEHHOTO
00pa3oBaTeNbHOrO CcTaHmapra cpeaHero mnpodeccruonanbHoro oodpasoanus (OI'OC CIIO) mo
cneuranbHOCTH: 21.02.10 I'eonorust u pa3Benka HeQTAHBIX ¥ TA30BBIX MECTOPOKICHUN.

Pabouas mporpamma o0pa3oBaTeNbHON TUCIUILIMHBI COCTaBIeHA HAa ocHOBE [IpumMepHoit
IPOTpaMMBI 00IIIe00Pa30BaTEILHON yIeOHON MUCIUILTUHBI «Du3nka» sl mpodecCHOHATBHBIX
o0pazoBarenbHbIX Opranuszaunuii, paspadoransoit ®I'bOY IO MUPIIO, mporokon Nel4 ot 30
HOsiOpst  2022r., Konmemnmmm mnpenonaBanusi 00I1e00pa3oBaTEbHBIX JUCIUIUIMH C  yYETOM
npodeCCUOHATBPHON HAMpPaBICHHOCTH MPOrpaMM CpPeAHEro Mpo(ecCHOHAIBHOTO O0pa30BaHMA,
peamu3yeMbix Ha 0a3e OCHOBHOrO oOmiero oOpa3zoBaHusi, MUHHCTEPCTBOM MPOCBEIICHUS
Poccuiickoit ®enepannu ot 30 anpenst 2021 r., Ne P-98.

Opranuzanus-pa3paboTuuK:

CTapoOoCKOIbCKUN Te0JI0ropa3BeI0UHbIA HHCTUTYT ((unnan) genepaabHOro rocy1apcTBEHHOrO
Oro/KeTHOrO  00pa30BaTENILHOTO  YUpPEXACHHUS  BhIcmero  oOpasoBanus  «Poccuiickuii
roCyAapCTBEHHBIN I'€010ropa3BeJouHbli yHUBepcuTeT MeHH Cepro OpaKOHUKUAZE)

Pa3zpabotuuk:
B.K.I'aBpuiioBa, npenogasarens CI'M1 MI'P1

PACCMOTPEHA 1 OJIOBPEHA

Ha 3aCeJaHUU TPEAMETHO-IIUKIOBOW KOMICCHU MaTeMAaTHKH, GU3NKU 1 HHHOPMATHKH
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«28» dempansa 2024 r.
Havanpauk YMO O.H. Ilongnackas
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1. O0mas xapakTepuCcTHKA IPUMEPHO padoueil NporpaMmMbIo0eo0pa3oBaTeIbHOM
AUCHUTINHBI

Oo6meobOpa3oBaTenbHas AuciumiinHa «®DPusnka» SBISETCS 005S3aTENbHONM YacThIO
00111e00pa3oBaTeNILHOrO UKJIA 00pa3oBaTenbHONU mporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
o criermanbHocTH 21.02.10 Neonorus u pa3zsenka HE(TIHBIX U Ta30BbIX MECTOPOKICHHIA.

1.2. He.]'ll/l H IINTAHUPYEMBIC PE3YyJbTAThI 0CBOCHUA TUCHUIIIMHBI:

1.2.1. Hean AUCUMIJINHDI:

Coneprkanre mporpaMmbl 0011I€00pa30BaTENbHON NUCIMIUIMHBI DU3KMKaA HAINPaBICHO HA
JIOCTH>KEHHE CIIETYIOUIUX LIeTIeH:

e (opmupoBanue y 00y4arOIUXCs YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs,3HAYMMOCTH
GuU3MYECKUX  3HAHWHA JJII  COBPEMEHHOTO  KBATH(DHIIMPOBAHHOTO CIHEIUAINACTA  IMPU
OCYIIIECTBIICHUH €r0 MPO(HEeCCHOHANBHOM ACITEIBHOCTH;

e OBJaJeHUE cHenupUUIecKod CUCTEeMOW (U3MUECKUX TOHATUN, TEPMHUHOJIOTHEH U
CHMBOJIUKOM;

® OCBOCHHE OCHOBHBIX (PU3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIAJICHUE OCHOBHBIMH METOJaMU HAYYHOTO MMO3HAHUS MIPUPOJIbI, UCTIOIh3YEMbIMHU B
¢usuke (HaONMIOEHWE, OMUCAaHWE, W3MEPEHWE, BBIIBIKCHHE THUIOTE3, IPOBEICHUE
JKCTICPUMEHTA);

e OBJaJICHHWE YMEHUSIMH 00pabaThIBaTh JaHHbIE SKCIIEPUMEHTA, OOBACHATHIIONYYCHHbBIE
pe3yJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BEIHMUMHAMHU B HaOII0JaeMOM
SIBJICHUU, JI€JIaTh BHIBOJIBI;

e (opMHUpOBaHME YMEHUS peliaTh PU3MUECKUE 3a/1a4H Pa3HBIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HHTCIUICKTYAIBHBIX W  TBOPYECKHX
crocoOHOCTEH B mporecce NpuoOpeTeHus! 3HaHUH ¢ UCIOJIb30BAHUEM PA3JIUYHBIX HCTOYHHUKOB
uHpOpMAIMU W COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTWH; yMEHUH (GOpMYIHpPOBaTH H
00OCHOBBIBaTh COOCTBEHHYIO IO3UIIMIO IO OTHOUICHWIO K (U3WYEeCKOH HH(pOpMaIuH,
HOJTy9aeMO# U3 pa3HBIX HICTOYHHKOB,;

e BOCIIMTaHHE YYBCTBA FOPAOCTH 32 POCCUNCKYIO (PU3HUECKYIO HAYKY.

OcBocHHE Kypca OI[ «Du3uKay MPEeAIoaracT peleHrue CISAYIOMMX 3a0a4:

e npuoOpereHHe 3HAHUN O (yHIAMEHTAIbHBIX (HU3NUYECKUX 3aKOHAX, JEKAIIUX B
OCHOBE COBpPEMEHHOW (PU3MYECKON KapTUHBI MHUpPA, HPUHLMIIOB JEHCTBUS TEXHUYECKHX
YCTPOHCTB M NPOM3BOJCTBEHHBIX IPOLIECCOB, O Haubojee BaXKHBIX OTKPBITUSX B OOJIACTH
(U3MKY, 0Ka3aBIINX ONPEEISIOIIECE BIUSHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;

e T[OHMMaHUE (PHU3NYECKOM CYHIHOCTH SIBJIGHUW, TMPOSBISAIONIMXCA B  paMKax
MIPOU3BOACTBEHHOM JIEATEILHOCTH;

® OCBOGHHME CIIOCOOOB HCHOJB30BAHMSA  (PU3MUECKUX 3HAHUH U1 peLeHHs
OPaKTUYECKUX U OpOoPecCHOHaJbHBIX  3a1ay, OOBSCHEHHs  SABICHUM  NPHUPOJBI,
IPOU3BOJCTBEHHBIX W TEXHOJIOIMYECKUX TMPOLIECCOB, TMPUHIMUIOB JCHCTBUS TEXHHUUYECKHX
npubOpOB U YCTPOMCTB, oOecredeHns: 6e30MaCHOCTH MPOU3BOJICTBA U OXPaHbl IPUPOJIBI;

e (opmMupoBaHME YMEHMH pemaTb Y4YeOHO-IIPAaKTUYECKHE 3aJadd (PU3UUECKOro
coJiepKaHus ¢ y4€ToM poQecCrOHaIbHON HalPaBICHHOCTH;



o HpHOGpeTeHI/Ie OIIbITA IO3HAHUA U CaMOIIO3HAaHUA, yMeHI/II‘/JI CTaBUTh 3aJa4U U PCIIaThb
po0JIeMEBI ¢ yU&ToM MTpodhecCHOHATEHOM HAITPABJICHHOCTH;

e (opMHUpOBaHME YMEHHWI WCKaTh, aHAIM3UPOBATh M 00pabaThHIBaTh (PH3HMUECKYIO
uHdOopMaIuio ¢ y4€ToM MpoecCHOHATBHON HAITPaBICHHOCTH,

® T[IOATOTOBKA OOYyYalOIIMXCS K YCIEUIHOMY OCBOCHHMIO JUCHUIUIMH W MOJyJiel
npoecCHOHANBHOrO IHKIA: (OPMUPOBAHWE Yy HHUX YMEHHMA U ONbITA JCSITEIBbHOCTH,
XapaKTepHBIX s npodeccuil WIM CHEUAJIbHOCTEH, MOJydaeMbIX B MpodeccrnoHaTbHBIX
00pa3oBaTeNbHbIX OpraHU3aAIUIX;

® TOATOTOBKAa K (OPMHUPOBAHUIO OOIIMX KOMIIETCHIMH OyIyIIero Crenuanicra:
camMoo0pa30BaHusi, KOMMYHHUKALIUU, COTPYIHUYECTBA, MPUHATHUS PEIICHUH B CTaHAAPTHON H
HECTAaHJAPTHOM  CHUTyalHsX, MPOCKTHPOBAHMSA, MPOBEICHHUS (DU3NYECKUX  H3MEPEHHH,
3pPeKTUBHOrO ¥ 0€30MacCHOr0 HCHOJB30BAHUS PA3IMYHBIX TEXHUUYECKUX YCTPOMCTB,
coOJTI0IeHHSI TTPaBUJI OXPaHBITPya MpU padoTe ¢ GU3nIeCKUMU MprudopamMu U 000PYyT0BAHHEM.

OcoOeHHOCTh (OPMHUPOBAHUS COBOKYITHOCTH 3aJad HU3y4deHHs (U3UKUA JJISI CUCTEMBI
cpeaHero mpo(ecCHOHATBHOTO 00pa30BaHUs 3aKIIOYaeTCs B HEOOXOIMMOCTH peaHn3alliu
npodecCHOHAIBPHONM HANpPaBICHHOCTH pelIaeMbIX 3ajad, yuéra ocoOeHHOCTe cdepsl
JEeATEIFHOCTH Oy TyIIUX CHEeUAIUCTOB.

B pe3ynbraTe ocBOSHUS JUCUUIUIMHBI 00YYarOIIUNACS JOIHKEH 3HATD:

® CMBICH TOHATHIA: (uU3MYecKkoe SBICHHWE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICCTBUE, OJEKTPOMArHUTHOE TIoJie, BOJIHA, (OTOH, aToOM, aTOMHOE SO,
MOHU3HUPYIOUINE U3Ty4YCHUS;

® CMbICI (PU3MYECKUX BEIMYHMH: CKOPOCTb, YCKOPEHHE, Macca, CHJla, UMITyJIbC, padoTa,
MEXaHU4YecKasi dSHEprusi, BHYTPEHHss OSHEprusi, abCoNIOTHAas TeMIepaTypa, CpeaHss
KMHETUYECKask PHEPIHsl YaCTHUL] BEUIECTBA, KOJUYECTBO TEIUIOTHI, JJIEMEHTAPHBIN 2JICKTPHUYECKUAN
3apsin;

® CMbICIT (PU3MUECKUX 3aKOHOB KJIACCHUYECKOH MEXaHHKH, BCEMHUPHOTO TATOTEHUS,
COXpaHEHHMsS  DHEpPrHH, WMITyJbca ¥  OJJEKTPUYECKOTO  3apsia,  TepMOIUHAMHUKH,
3NEKTPOMArHUTHOW MHAYKIHH, (OoTOdh(DeKTa;

® BKJIAJ POCCHUICKHX M 3apyOeXHBIX YYCHBIX, OKa3aBIIMX HauWOOJIbIIEe BIMSHHE HA
pa3BuTHE QUBUKH;
B pe3ynbTate 0cBOCHUS JUCHUILTHHBI 00YYarOIIHIACS JODKEH YMETh:

® [IPOBOIMTH Ha6J'IIOI[eHI/IH, IIAaHUPOBATH M BBITIOJIHATHE OKCIICPUMCEHTEIL,
® BbIJABUI'aTh I'MIIOTE3bI U CTPOUTH MOJCIIH,

® [PUMEHATH IMOJNyYeHHbIE 3HAHUSA N0 (U3MKE I OOBSICHEHHUS pPazHOOOpa3HBIX
(bU3HYECKUX SIBJICHUI 1 CBOWCTB BEIIIECTB;

® [IPaKTUYECKH UCIIOJIb30BATh (PU3HUECKUE 3HAHUS;
® OILIGHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOI HH(pOpMAaINU;

®  JCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHHS JUIS PEICHUS MPAKTHUECKUX 3a1ad
NIOBCEHEBHOM JKM3HHU, oOecredyeHus O0e30macHOCTH COOCTBEHHOM JKU3HH, pallMOHAIBHOTO
HPUPOJIOTIONB30BAHMS U OXPAHBI OKPY’KAIOIIEH CPE/IbL.

® OIUCHIBAaTh U OOBSICHATH (bHSI/I‘IeCKI/Ie SIBJICHASI M CBOMCTBA TEJI. CBOMCTBA ra3oB,
JKUJIKOCTEH n TBCPABIX TCI, SJICKTPOMArHuTHYO HWHAYKOULO, pacnnpoCTpaHCHUC
SJICKTPOMArdiuTHbBIX BOJIH; BOJIHOBLIC CBOICTBA CBCTA, H3JIY4YCHUC H IIOIJIONICHHC CBETA ATOMOM;

dororddexr;

¢ OTJIMYATh I'MIIOTE3bl OT HAYUYHBIX Teopnﬁ;



¢ JCJIaTh BbIBOJAbI HA OCHOBC 3KCIICPUMCHTAJIbHBIX JAHHBIX;

¢ [PUBOJUTH IMMPUMEPHI, IMOKA3bIBAOIIHNEC, YTO: Ha6JHOI[eHI/I${ " SKCIICPUMCHT SBJIAIOTCA
OCHOBOI1 JJId  BBIABMOKCHHUSA THUIIOTE3 H TGOprI, MO3BOJIAIOT MPOBCPUTH HCTUHHOCTH
TECOPCTUUCCKHUX BBIBOJOB, (l)I/I3I/I‘IeCKa$I TCOpHA HacT BO3MOXXHOCTH O0BACHATL H3BECTHBIE
SABJICHUA IIPUPOJALI U HAYUHBIC (I)aKTBI, MNpEACKAa3bIBATh CIIC HCU3BCCTHLIC SABJICHUAA,

® [PUBOJIUTH NMPUMEPHI MPAKTHUYECKOTO HMCIIOIB30BaHUA (PU3MUECKUX 3HAHWMA: 3aKOHOB
MEXaHUKHM, TEPMOJAVHAMUKH M DJJEKTPOJAMHAMMKHA B DHEPreTHKE; pa3IMYHbIX BHJIOB
3JIEKTPOMArHUTHBIX M3JTyUYEHUH JUIsl pa3BUTHUS PAUO U TEIEKOMMYHUKAIUM, KBAHTOBON (pU3MKH
B CO3/IaHUH SAJIEPHOMN SHEPrETUKH,Ia3E€POB;

¢ BOCIOpHHMMATb M Ha OCHOBC IIOJYUCHHBIX 3HAHUM CaMOCTOSITEIHHO OLICHUBATh
uHdopmaruio, cojaepxamryrocs B coobmeHusx CMU, WHTepHeTe, Hay4YHO-TIOMYJISPHBIX
CTaTbiX.

¢ [PUMCHSATH NOJYUCHHBIC 3HAHUSA IJId PCIICHUA (1)I/I3I/I‘IGCKI/IX 3ajJa4d,

e OmpejeNATh XapakTep (U3MUECKOro Ipolecca no rpaduky, Tadnuie, popmyie ;
U3MEPATh Pl PU3MUECKUX BETUYMH, MPEICTABIAS PE3yabTaThl U3MEPEHUH C YUeTOM HX
MOTPEIIHOCTEM.



1.2.2. Ilnanupyembie pe3yabTAaThl 0CBOCHUS 0011€00pa30BaTeIbHON AUCHUILIHHBI B c00TBeTcTBUHN ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

Oco6oe 3Hauenue aucruiuiHa uMmeeT npu hopmupoBannu u pa3putuu OK u [1K

Kon 1 HaumeHoBaHuE HOPMHUPYEMBIX
KOMIIETEHIINH

OK 01. Berbupats cioco0bI pernieHus 3a1au
poheCCHOHATBHOMN MEATSIbHOCTH
MPUMEHHUTETHHO K Pa3IUYHBIM KOHTEKCTaM

[Inanupyembie pe3ysbTaTbl OCBOCHUS AUCLUILUIMHbI

Oo6uue

B yacTH Tpy10BOT0 BOCIMTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE I[CHHOCTH MacTEPCTRa,
Tpynoirodue;

- TOTOBHOCTH K aKTUBHOM JICATEILHOCTH TEXHOJIOTHYCCKON U
COLMATEHOW HAIPaBIICHHOCTH, CIIOCOOHOCTh HHUIIMAPOBATH,
IUTAHUPOBATH U CAMOCTOSTEIHHO BBHITIOTIHSTH TAKYIO
NeSITeTbHOCTE;

- HHTEPEC K pa3indHbIM chepaM npodecCHOHATBHOM
JeSITeTTFHOCTH,

OsgJiaienne YHUBEPCAJIBHBIMH Y4eOHBIMH
NMO3HABATEJIHHBIMH A€l CTBUSIMM:

a) 0a30BbIe JJOTHYECKHE IeHCTBUA:

- CaMOCTOSTENBHO (POPMYITUPOBATH U AKTYaIU3UPOBATh
po0IIeMy, pacCMaTPUBAaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIN MIPU3HAK WX OCHOBAHUS JIJIS
CpaBHEHWUSI, KJIacCU(UKAIINH U 000OIICHIS,;

- OTIPEAETIATH NN ACATEIIFHOCTH, 3a1aBaTh MapaMeTPhI U
KPUTEPHUH UX JOCTIDKCHHS,

- BbIABJIATH 3aKOHOMEPHOCTHU U ITPOTUBOPCUUS B
pacCMaTpruBACMBIX SIBJICHUAX;

- BHOCHUTb KOPPEKTHUBLI B ACATCIIbHOCTh, OLICHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LIEJISIM, OLICHHBATH PUCKU
MTOCTICICTBUH NESITEIBHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PELICHUH KU3HEHHBIX
mpobemM

0) 0a30BbIe HCCJIEA0BATEIbCKUE AeHCTBHS:

- BIIQIETh HABBIKAMH y4eOHO-HUCCIIEA0BATENECKON U MMPOSKTHON
JeSITeTPHOCTH, HABBIKAMH Pa3pelIeHus IpooIieM;

- BbIABJIATH MPUYUHHO-CJIICACTBCHHBIC CBA3U U aKTYaJIU3UPOBATH
3a7a4y, BbIABUTATb TUIIOTE3Y €€ PCIICHUA, HAXOAUTh
apTyMEHTHI JUTS JJOKA3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a/1aBaTh
MapaMeTphl U KPUTEPHUHU PEIICHUS;

- aHAM3UPOBATh MOJTyYEHHBIE B XOZ€ PEIICHUS 3a0aul

JucnuninHapHbIe

- ¢(hOPMHUPOBAHHOCTD NPEACTABICHUI O POJIH U MECTE
(M3MKH U aCTPOHOMHH B COBPEMEHHOI Hay4YHOW KapTHHE
MHPa, 0 CHCTEMOO0Opa3yoliei posid GU3UKU B Pa3BUTHH
€CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH,
0 BKJIAJIC POCCHICKHX U 3apyOCKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAYKW; TOHUMaHNE (PU3NIECKON CYITHOCTH
HAOIIOIaeMBIX SIBIICHHA MUKPOMHpA, MAKPOMHUPA U
MeraMmHpa; MOHUMaHHUE POJIM ACTPOHOMUH B IPAKTUYECKOU
JIeATENbHOCTH Y€JI0BEKA U JaJbHEUIIEM HAYYHO-
TEXHUUYECKOM Pa3BUTHH, POJIH GU3UKH B POPMHUPOBAHUU
Kpyro3opa u QyHKIIHOHAILHOW I'PAMOTHOCTH Y€JI0BEKa JIJIs
pelIeHHsI MPAaKTUYECKUX 3a/1ay;

- BIIQJICTh OCHOBOIIOJIATAOIIUMHE (HU3NICCKUMU MTOHATHIMHU
1 BEIIMIMHAMHU, XaPaKTEPUIYIOMUMH (HU3NIECKHE TIPOLIECCH
(CBSI3aHHBIMH ¢ MEXaHUYECKHM JBHKCHHUEM,
B3aUMO/ICHCTBUEM Te€Jl, MEXaHUYECKUMH KOJIEOAHUSAMHA 1
BOJIHAMM; aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM BELIECTBA,
TEIJIOBBIMU MIPOIECCAMMU; DTIEKTPUUECKUM U MAarHUTHBIM
MIOJISIMH, DJIEKTPUIECKUM TOKOM, SJIEKTPOMArHUTHBIMHU
KOJICOAHHSIMU W BOJIHAMH;, OIITUYCCKUMU SBICHUSIM;
KBAaHTOBBIMU SIBJICHUSIMU, CTPOEHUEM aTOMa U aTOMHOTO
SIIpa, paOHOaKTHBHOCTHIO); BIIAJETh OCHOBOIOJIATAIOIINMHU
aCTPOHOMHYECKUMHU MOHATUSIMH, TO3BOJISIIOILIUMHU
XapaKkTepu30BaTh MPOLIECCHI, MPOUCXOASIINE HA 3Be3/1aX, B
3BE3/IHBIX CUCTEMAX, B MEXTAJIAKTUUECKOH cpelie;
NIBHOKEHHE HEOECHBIX TEJI, DBOJIIOLMIO 3BE3/] U BeelleHHoi;

- BJIaJIETh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUIMHU
(3axon BcemupHoro Tsrorenus, I, IT u 11l 3akons! HeroToHa,
3aKOH COXPAaHEHHs] MEXaHUYECKOW YHEPTUH, 3aKOH
COXpaHEHMs UMITYJIbCA, IPUHLIMII CYTIEPIO3ULINU CUJI,
MIPUHLIMI PAaBHONPABHOCTH UHEPLIMAJIBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOEHUS BELIECTBA,
ra3oBbl€ 3aKOHBI, IEPBbIN 3aKOH TEPMOJMHAMUKH; 3aKOH
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OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEICTBA
HOMCKA, aHAJIN3a ¥ HHTEePIPeTaLii
nH(opManny, 1 THPOPMaLMOHHBIE
TEXHOJIOTUH AJI BBIIOJHEHHMS 33124
poheCCHOHATBHOMN IEATSIbHOCTH

pE3yIbTaThl, KPUTHYECKH OIICHUBATH UX IOCTOBEPHOCTH,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeTI) HepeHOCl/ITb 3HAHUA B n03HaBaTeany}o nu
NPAKTHYECKYIO 00IACTH KU3HEIESITENLHOCTH;

- YMETh HHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOnacTeii;

- BBIABUT'aTb HOBBIC UJIEHU, IPEJIaraTh OPUTMHAIIBHBIC TIOAXO1bI

U pelIeHus;

- CIIOCOOHOCTH MX KMCIOJIb30BaHUs B [TI03HABATEIILHOM U
COLIMAJIBHOM MPaKTUKE

B o0s1acTH eHHOCTH HAYYHOTO MO3HAHMUS:

- ¢(OPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKH U OOIIIECTBEHHON
MIPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp,
CIIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MECTa B
MIOJIMKYJIETYPHOM MHPE;

- COBEPLICHCTBOBAHUE S3bIKOBON M YNTATEILCKON KYJIBTYPBI
KaK Cpe/ICTBA B3aUMOEHCTBHSI MEKAY JFOIbMH U ITO3HAHUS
MUDA;

- OCO3HaHHE LIEHHOCTHU HaY4YHOI e TeIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh IPOEKTHYIO U HCCIE0BATENBCKYIO
JEeSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

OsgJiajieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJLHBIMH A€l CTBUSIMM:

B) padoTa ¢ nHpopMaLHeii:

- BJIaJICTh HaBBIKAMH MOTy4YeHHs MHPOPMALU U3 HCTOYHHKOB
Pa3sHbIX TUIIOB, CAMOCTOSTENBHO OCYILECTBIIATh IIOUCK, aHAIN3,
CHCTEMaTH3aLHI0 U HHTEPIPETAINI0 HHOOPMALIUH Pa3THYHBIX

BUIOB U (hopM TIpeicTaBICHUS;
- CO3/aBaTh TEKCTHI B PA3IUYHBIX OpMaTaX C YIETOM

COXpaHEHHs AIIEKTPHUUYECKOT0 3apsa, 3akoH KyioHa, 3akoH
Oma [t ygacTka 1end, 3akoH OMa /1711 ToJTHOH
3JIEKTPUYECKOM Lenu, 3aKoH Jxoyins - JIenna, 3akoH
3JIEKTPOMAarHMTHOM MHIYKIUH, 3aKOH COXPaHEHMsI SHEPTUH,
3aKOH NPSIMOJINHEHHOTO paclpoCTpaHEHUsI CBETa, 3aKOH
OTPaXXCHUSI CBETA, 3aKOH IIPEIOMJICHHUS CBETA; 3aKOH
COXpaHEHHsI YHEPIHHU, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH
COXpaHEHHs HIEKTPHUYECKOTO 3apsijia, 3aKOH COXPaHEHHS
MacCOBOT'0 YHCIIa, MOCTYNAaThl bopa, 3ak0H pagroakTUBHOTO
pacriazia); yBepeHHOE UCII0JIb30BaHHE 3aKOHOB U
3aKOHOMEPHOCTEH IpH aHau3e (GPU3MYECKUX SBICHUN U
IIPOLIECCOB;

- c(OpMHUPOBATH YMEHUS PEIIaTh PACUETHBIE 33/1a4H C SIBHO
3aJaHHOHM (PHU3NYECKON MOJIEIIBIO, UCTIONB3Ys (PH3HUYECKUE
3aKOHBI U MPHUHIIMIIBI; HA OCHOBE aHAJM3a YCIOBHS 331241
BEIOMPATH (PU3UUECKYIO MOJIENb, BBIACIATE (pr3HyecKue
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PElleHNS,
MIPOBOAUTH PACUETHI M OLEHUBATH PEATLHOCTD TTOJIyYEHHOTO
3HAQYCHUA (bHSl/I‘{GCKOfI BCJIMYMHBI; p€IaTh KAYCCTBCHHBIC
3a7a4u, BbICTpauBas JIOTHYECKU HCTIPOTUBOPCYUBYIO
LIETIOYKY PACCYKICHUH C ONIOPOH Ha U3y4YEeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECcKHe SBICHHS

-c(hopMHpOBaTh YMEHUS YUUTHIBATH IPAHULIBI IPUMEHEHUSI
W3YYEHHBIX (PU3MUECKUX MOJIETICH: MaTepHajIbHas TOYKa,
WHEpLIHaAIbHAs CHCTEMa OTCUYETa, WICANIbHBIA Ta3; MOAEIH
CTPOEHHS T'a30B, )KUAKOCTEH U TBEP/BIX TEJl, TOUSUHBIN
AIIEKTPUYUECKHI 3apsijL, siIepHas MOJCIb aTOMa, HyKIIOHHAs
MO/IeJIb ATOMHOTO Si/Ipa PH pelieHur GU3NUSCKUX 337134,

- chopMHUPOBATH COOCTBEHHYIO MTO3MIUIO [0 OTHOIICHHIO K
¢busnueckoit nHpopmannm, NoMy4yaeMon U3 pa3HbIX
HUCTOYHHUKOB, YMETh UCIIOJIL30BATH IJ,l/I(i)pOBI)Ie TEXHOJOTUH
IS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUU U
IIPECTaBICHUS y9eOHON 1 HayYHO-TIOITYJISIPHON
nHpOPMAIINHU; PA3BUTh YMCHHS KPUTHICCKOTO aHATH3a
moryyaeMoil nHpopManuu



OK 03. [ImaHNpOBaTh U PEATU30BHIBATH
c0o0CTBEHHOE MPOPECCHOHATHHOE 1
JIMYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO
JIeSITENIbHOCTD B MPO(eCCHOHATILHOM cdepe,
UCIIOJIb30BaTh 3HAHMUS 110 (PUHAHCOBOU
TPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CUTyaludax

Ha3Ha4YeHUs HHOOPMAINH U LIEIEBOI ayIUTOPHH, BEIOHpas
ONITUMANIbHYIO (OPMY HPEICTABICHUS U BU3YallH3allUH;

- OLIEHHBATh JOCTOBEPHOCTB, JJIETUTUMHOCTH HHQOpMALINH, €€
COOTBETCTBHE IIPABOBBIM M MOPAIbHO-3THUECKHM HOpMaM;

- UCTIOJIL30BATh CPEACTBA NHPOPMALMOHHBIX 1
KOMMYHHUKAIIMOHHBIX TEXHOJIOTH B PEILICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AIMOHHBIX 32/1a4 C COOIOICHIEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30I1aCHOCTH, THTHUCHEI,
pecypcocOepekeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM
MHPOPMAIMOHHOHN 6€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aI[HTHI
nHpopmarmu, THPOPMAITMOHHOHN 6€30MaCHOCTH JTMIHOCTH

B 06J1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

-- cOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3THUECKOTO
TIOBEICHMYS;

- CHHOCOOHOCTH OLIEHMBAThH CUTYALMIO U IPHHUMATh OCO3HAHHBIE
pelIeHus, OpUSHTUPYSICh HA MOPaThbHO-HPABCTBEHHBIE HOPMEI U
LIEHHOCTH;

- OCO3HaHHE JMYHOTO BKJIa1a B TIOCTPOEHIE YCTOWYMBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POAUTEISAM H (M)
JPYTUM 4YI€HaM CEMbH, CO3/1aHUI0 CEMbU Ha OCHOBE
OCO3HaHHOTO MPUHATHS LICHHOCTEW CEMEITHOM KU3HU B
COOTBETCTBHH C TPaAULMSIMHU Hapo 0B Poccuy;

OBJiaieHNe YHUBEPCAJIbHBIMH PeryJIsiTUBHbIMHU

el CTBUSIMU:

a) cCaMOOPraHU3aluUs:

- CaMOCTOSTENBHO OCYIIECTBIIATH TIO3HABATEIHHYIO
JeSITeTTFHOCTD, BBIABISATE IPOOIEMBI, CTABUTH U
(dbopMyTUpOBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEeIbHOM
ACATCIbHOCTH U ) KU3HCHHBIX CUTYAlUAX;

- CAaMOCTOSITEJIFHO COCTaBJISITh TUIAH PELIEHHsI POOIeMbI ¢
YUETOM UMEIOIINXCSl PECYPCOB, COOCTBEHHBIX BOZMOXHOCTEH 1
MPEANOYTEHUH;

- TaBaTh OIIEHKY HOBBIM CHTYAaIHsIM;

CHIO0COOCTBOBATH (POPMUPOBAHHIO U TIPOSIBICHHUIO ITHPOKON
SPYAULIUH B Pa3HBIX O0NACTSIX 3HAHWA, TOCTOSHHO TOBBIIIATH
CBOI 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHD;

0) CAMOKOHTPOJIb:

HCII0JIB30BAaTh IMTPUEMbI pe(bﬂeKCI/II/l JJI1 OUCHKH CUTYyaluu,
BEIOOpA BEPHOTO PELICHMUS;

- BJIaICTb OCHOBHBIMU ME€TOJaMH HAYyYHOI'O ITO3HAHMS,
UCIIOJIb3yEMBIMH B (PM3HKE: IIPOBOJUTH MPSIMBIE 1
KOCBEHHbIE N3MepeHNus (PU3NYECKUX BEJIMYHH, BEIOUpast
ONTHUMAJBHBIN CIIOCOO N3MEPEHNS M UCTIONB3Ys U3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU, IPOBOJUTH
HCCIIEJOBAaHNE 3aBUCUMOCTEH (PU3NUECKHUX BEINYHH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH, O0BSCHSITh
MOTy4EHHbIE Pe3yIbTaThl, UCTIONb3Ysl PU3UIECKUE TEOPUH,
3aKOHBI U IIOHATUA, U ACJIaTh BbIBObI, CO6H}0]18.TI) IpaBuja
0e30I1acHOro TpyAa IpU IPOBEAESHUH UCCIIE0BAaHUN B
paMkax y4eOHOro 9KCIeprMeHTa U y4eOHO-
HCCIIEI0BATEIbCKOM AESTEILHOCTH C HCIIOIb30BaHUEM
U(POBBIX N3MEPUTENBHBIX YCTPOHUCTB U 1a0OPATOPHOTO
000pynoBaHUs; CPOPMHUPOBAHHOCTH MIPEICTABICHUN O
METO/IaX MOJTyYEeHUs] HAYYHBIX aCTPOHOMHYECKUX 3HAHUHI



OK 04. DddexTrBHO B3aMOACHCTBOBATH U
paboTarh B KOJJIEKTUBE U KOMAH/IE

- YMETb OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATh
PEIICHHUS 10 UX CHIDKEHUIO;

B) 3MOIMOHAIbHBIA HHTEJUIEKT, MPeanoJaralommi
copMuUpOBAHHOCTD:

BHYTPEHHEW MOTHBALIMU, BKIIOYAIOLIEH CTpeMIIEHUE K
JOCTHXKEHUIO LEJIU U YCIIEXY, ONITUMU3M, UHUIUATUBHOCTb,
YMEHHE IEHCTBOBATh, UCXOJS U3 CBOMX BO3MOXKHOCTEN;

- OMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTE ITOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATh €TI0 IPU
OCYILECTBIICHIH KOMMYHHKAIINH, CTIOCOOHOCTD K COYYBCTBUIO
COTIEpEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTD
BBICTPAaNBATh OTHOLICHUS C IPYTUMH JIFOIBMH, 3800TUTHCH,
MIPOSIBIISITH MHTEPEC U pa3peraTb KOHGINKTHI

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U
CaMOOIPE/IEIICHUIO;

-OBJIa/ICHHE HaBBIKAMHU Y4eOHO-HCCIIEI0BATEILCKON, IPOSKTHOM
M COLMAILHOM NEeITENBHOCTH;

OBsJiajieHNe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU
NelcTBUSIMU:

0) coBMecTHAs IeATEeIbHOCTD:

- IOHMMATh U UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOHN U
WHAWBUYATBHOH paboOTHI;

- IPUHUMATP e COBMECTHOH JIeITeIbHOCTH,
OpraHU30BBIBATh M KOOPIHMHUPOBATH JCHCTBHS 110 €€
JOCTH)KEHHUIO: COCTABJISTh IUIaH ACHCTBHM, pACIPEACISATh POIIH
C YU4ETOM MHEHHUI y4aCTHUKOB 00CYXIIaTh Pe3yIbTaThl
COBMECTHOH paboThl;

- KOOPJIMHUPOBATh U BBIMOJIHATH PAa0OTy B YCIOBHAX
peabHOT0, BUPTYATBHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHSI,;

- OCYIIIECTBIIATH TIO3UTUBHOE CTPATErMYCCKOE TIOBEICHHUC B
Pa3IUYHBIX CUTYAIHUSIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHHE, OBITH MHAITUATHBHBIM

OsgiiajieHNe YHABEPCAJIBHBIMH PEryJIATHBHBIMHA
eHCTBUSIMH:

') IPUHATHE Ce0s1 M APYTUX JIIOEi:

- IPUHUMATh MOTHBBI U aPTYMEHTBI PYTUX JFOACH MpU
aHaM3e pe3yNbTaTOB JICATEIILHOCTH;

- MPU3HABAThH CBOE TPABO U MPABO APYTHX JIFOJCH HA OIINOKHY;

- OBIIQJICTh YMEHUSAMH PabOTATh B IPYIINE C BHIMOIHEHHEM
Pa3IMYHBIX COLMATBHBIX POJICH, TIIAHUPOBATH PabOTy
IPYIIIIbBI, PALOHATIBHO PACIPEIEIISTh ACATEIbHOCTD B
HECTaHJAPTHBIX CUTYALUsIX, aJ€KBATHO OILICHHBAThH BKIIA]l
Ka)kJI0I0 M3 YYaCTHHKOB I'PYIIIIEI B pEIICHUE
paccMaTpuBaeMoi PoOIeMbI
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OK 05. OcymecTBIsTh yCTHYIO U NUCBMEHHYIO
KOMMYHHUKAIIHIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yaetom
0COOCHHOCTEW COLMANBHOTO U KYJIbTYPHOTO
KOHTEKCTa

OK 07. ConelicTBOBAaTh COXPaHEHUIO
OKpY>Karollei cpelsl, pecypcocOepexeHHIo,
NPUMEHATH 3HAHUA 00 U3MEHEHHH KIIMMara,
NPUHIUIBI OEPEKITNBOTO IPOU3BO/ICTBA,
3((HheKTHBHO AEHCTBOBATH B YPE3BBITAHBIX
CUTyaludax

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMN
JPYTOro 4enoBeKa

B o0Js1acTH 3¢TETHYECKOT0 BOCITUTAHMS S

- 3CTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYast SCTCTUKY ObITa,
HAYYHOT'O M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a U
OOIIECTBEHHBIX OTHOIICHHIA;

- CITOCOOHOCThH BOCITPHHUMATD PA3IIUYHBIC BUIBI HCKYCCTBA,
TPaIUIMA ¥ TBOPYECTBO CBOETO U IPYTHX HAPOIOB, OIIYIIATh
SMOLMOHATBHOE BO3ICHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH /ISl TUIHOCTH H 00IIecTBa
OTEYECTBEHHOTO ¥ MUPOBOTO MICKYCCTBA, ITHUYECKUX
KYJIbTYpPHBIX TPAIUIMNA ¥ HAPOAHOTO TBOPUECTBA;

- FOTOBHOCTH K CAMOBBIPAXKCHNIO B Pa3HbIX BUJaX UCKYCCTBA,
CTPEMJICHUEC MIPOABJIATH Ka4yeCTBa TBOp‘IeCKOfI JIMYHOCTH,
OBj1ajieHNe YHMBEPCAJTbHBIMH KOMMYHHKATHBHBIMH
NeiCTBUSIMU:

a) o0lIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIU BO BCEX cepax KU3HU;

- pacrio3HaBaTh HeBepOaIbHBIE CPENICTBA OOIICHNUS, IOHUMATh
3HaYEHHUE COIMATBHBIX 3HAKOB, PACIIO3HABATH MPEATOCHLUTKH
KOH(DJIMKTHBIX CUTYaIMid U CMSIT4aTh KOH(IMKTHI;

- Pa3BEpHYTO U JIOTHMYHO W3J1araTh CBOIO TOUKY 3PEHHS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

B 00.1acTH 3K0JI0rH4€CKOro BOCIIUTAHHUS

- cOPMHPOBAHHOCTh SKOJIOTUUECKON KYIbTYpbl, IOHMMAaHUE BIUSHUS
COIHATbHO-YKOHOMHYECKHIX MIPOLECCOB HAa COCTOSTHNE MIPUPOIHON H
COIMABHOM CpeJIbl, 0CO3HAHUE TpodIeMm;

- IJITAHUPOBAHKE U OCYLIECTBIIEHUE NEMUCTBUI B OKpYIKaIOLIEeH cpene Ha
OCHOBE 3HaHM 1ieJIel yCTOMYUBOrO pa3BUTHA YEI0BEUECTBA; -
aKTHBHOE HENPUATUE JEHCTBUM, IPUHOCAIIUX Bpel OKPY Karoleil
cpejie; - yMEHHe IPOTHO3HPOBATh HEOIAroNPUsITHBIE IKOJIOTHIESCKHE
NOCJIEICTBUS NPeIIPUHUMAEMBIX JIeHCTBUI, Ipel0TBpaLIATh UX;

- pacLIMpEHUE OIbITa JeATEIbHOCTH SKOJOIrMYECKOI HallpaBlIeHHOCTY;

- OBJIaICHHUEC HAaBbIKaMU y‘le6HO-HCCHCHOB&TCHBCKOﬁ, HpOGKTHOfI n

COIUATIBHOM IeATEIbHOCTH

- copMHpPOBaTH YMEHHS paclo3HaBaTh PU3NUCCKUE
siBIICHUSI (TIPOIIECCHI) M OOBSICHATH MX Ha OCHOBE M3yUYCHHBIX
3aKOHOB: PABHOMEPHOE M PaBHOYCKOPEHHOE
NIPSMOJIMHEHHOE IBH)KEHHE, CBOOOIHOE NaIeHne Tell,
JIBIDKEHHUE 110 OKPYXXHOCTH, HHEPLIUS, B3aUMO/ICHCTBHUE TeT,
KosebaTeabHOE ABMKEHHE, PE30HAHC, BOTHOBOE JIBIKCHHE;
nudy3ust, O(pOYHOBCKOE JBIKEHHE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHNE 00BbEMa TEJl IPH HarpeBaHUU
(oxJaXXaeHNN ), TETIOBOE PaBHOBECHE, UCTIApEHHE,
KOHJACHCAaluA, IJIaBJICHUE, KpUCTAJUIM3allus, KUIICHUE,
BJIAKHOCTb BO3/1yXa, CBSI3b CPEJIHEW KUHETUYECKON SHEPTUU
TEIUIOBOTO JABM)KEHHS MOJIEKYJI ¢ aDCOITIOTHOM
TEMIIepaTypOii, IIOBBIICHNE JIABJICHUS Ta3a [IPU €ro
HarpeBaHWU B 3aKPBITOM COCY/E, CBSI3b MEKIY
rapamMeTpaMH COCTOSIHUS Ta3a B M30IpoLeccax;
NIEKTPU3ALUS Tell, B3aUMOICHCTBHE 3apsI/I0B, HATPEBAHHE
IIPOBOJHUKA C TOKOM, B3aUMO/ICHICTBE MarHUTOB,
QJICKTpOMAaruiuTHast MHAYKOH, ﬂeﬁCTBHe MAarHuTHOTO ITOJISL
Ha MPOBOJHUK C TOKOM U JABMXKYILUKCS 3apsi,
JIEKTPOMAarHUTHBIE KOJIEOAHHS U BOJIHBI, IPSMOJIMHEHHOE
pacIpocTpaHeHHE CBETa, OTPaKEHHUE, IIPEIIOMIICHHE,
uHTEephepeHINs, TU(PAKIHS U TOISIPU3AINS CBETA,
UCTIEpCHS CBeTa; (POTOIEKTpUIECKHN IPPEKT, CBETOBOE
JIaBJICHNE, BO3SHUKHOBEHHE JINHEHYATOT0 CIIEKTPa aToMa
BOJIOPOZIA, ECTECTBEHHAsI U NCKYCCTBEHHAs
palMoOaKTHBHOCTb

- c(OpMHUPOBATH YMEHUSI IPUMEHSATH MOITYYCHHBIC 3HAHUS
U1 OOBSCHEHHMS YCIOBHHN MPOTEKaHUA (PU3NUECKUX
SIBIICHUH B IPUPOJIC U [UIS IPUHATHS PAKTUIECKUX
PEIICHUI B TOBCEAHEBHOM KHU3HH I 00CCIICUCHUS
0€301acHOCTH NpH 00paleHnH ¢ OBITOBBIMU TPUOOPaMU U
TEXHUYECKHMH yCTPOMCTBAMHU, COXpaHEHHS 37I0POBbS U
COOJIIOIEHHSI HOPM 3KOJIOTHYECKOTO MOBEACHHS B
OKpY’Karollel cpelie; MOHUMaHie He00X0IMMOCTH
MIPUMEHEHHS TOCTIKCHNH (PU3NKU U TEXHOJOTHH [UIs
PanMOHAIBHOTO MPUPOIOIOIb30BaAHMS
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2. CTpyKTypa M coep:kaHue 0011e00pa3oBaTe/IbHON TN CIUTITHHbBI

2.1 O0beM IMCHUIIHHBI U BUbI Y4eOHOH padoThl

Bua yueonoii Oo0nem B
padoThI yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMBbl 174
AUCHMILTHHBI

1. OcHoBHOe coaep:kaHue 72
BT. 4.:
TeopeTHYecKoe 00ydeHne 52
1abopaTOpPHBIE 3aHATUS 8
KOHTPOJIbHBIE pabOThHI 12
2. IlpodeccrnoHaIbHO-OPHEHTHPOBAHHOE 84
coJepKaHue
BT. 4.:
TEOpEeTUIECKoe 00yueHue 64
1ab0paTOPHBIE 3aHATUS 20
CamocrosiTesibHBbIEC PA0OTHI 6
KoncyabTanust 6
IIpomexyTounas arrecTanus (3K3aMeH) 6
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2.2. TemaTu4yeCKUil IJIAH U COAEPKaAHUE TUCHUILTUHBI «DU3HKA)

HanmenoBanuepasieioB u Copeprxanue y4eGHOT0 MaTepHaJia, 1a0opaTopHble H NPAKTHYECKHe PA0OThI, HHIUBUIY ATbHBIN Dopmupyembl
TeM NMPOEKT (ecu npedycmompeHsl) ?lg:(fr e odmme u
npogeccuoHa
bHbIE
KOMIIET
eHIINH
! 2 3 4
Beenenne. Copep:xanue yueOHOro MaTepuaJa: 2 OK 03
®u3uKa 1 METOABI dusnka — QyHIaMeHTaNbHAs HayKa O IpHpoe. EcTecTBeHHO-HAYYHBIA METO MO3HAHUS, €T0 BO3MOXXHOCTH U TPAHUIIBI OK 05
Hay4HOI'0 IO3HAHUA NPUMEHHUMOCTH. OKCIIEPUMEHT W TeOpusi B Hpolecce I03HaHWs NpUpoibl. MozaennpoBanue (pU3NYECKUX SBICHUH H
npoueccoB. Ponb SKkcHepuMeHTa M TEOpUH B Tpolecce IMO3HaHUs npuponsl. Pusmdeckas BenanunHa. Duznueckue
3aKOHBL. [ 'paHUIBI MPUMEHUMOCTH (U3HYecKnX 3aKOHOB M Teopuid. [IpmHIMn coorBeTcTBUs. [loHATHE O PU3HUECKON
KapTuHe Mupa. [lorpemHoCTH W3MEpeHHH (U3MUECKUX BEIHYMH. 3JHaueHue (u3uku npu oceoeHuu npogeccuii
CIIO u cneyuanvnocmen CIIO
Pasnea 1. Mexanuka 10 OK 01.; OK 02,
Tema 1.1 Copep:xanue yueOHOro MaTepuaJa: 2 OK 03.; OK 04.;
OK 05.; OK 07.;
OCHOBLI KUHEMATHKHM | MexaHH4YecKoe JBU)KEHHE W €ro BHIbl. MarepuaibHas Touka. CKaIApHble U 6eKMOPHble (uU3UUECKUe GeNUUUHBL MK 1.4.- MK 3.1.
OTHOCHTEIBHOCTh MEXaHH4Yeckoro mBrkeHus. Cucrema otcuera. [IpuHiun otHocurenbHOcTH [amuiies. CrocoObl
ormucanus jaBwkeHus. Tpaekropus. Ilyts. Ilepememenne. PaBHOMepHOe mnpsiMonuHelHOe aBmxkeHue. CKOpPOCTb,
VYpaBHeHHE NBIKeHHS. MTIHOBEHHass M CpPEAHSS CKOpPOCTH. YckopeHue. IIpsMonnHelHOe IBMXKEHHE C ITOCTOSHHBIM
yCKOpeHHeM. J[IBIKEHHE C IIOCTOSHHBIM YCKOPEHHEM CBOOOJHOTO TMaaeHHs. PaBHOMEpHOE IBIKEHHE TOYKH 10
OKPYXHOCTH, YITIOBasi CKOpocTh. LleHTpocTpemuTenbHoe yckopeHue. KnnemaTrnka abCoIIOTHO TBEPAOTO Tena
Tema 1.2 Coaep:xkanue yueOHOro MmaTepuaJjia: 4
OCHOBBI AMHAMUKH OcHoBHas 3amada nuHamMukd. Cuma. Macca. 3akoHsl MexaHuku Hprorona. Cuisl B mpupoae. Cuia TsecTH M cuia
BCEMHPHOTO TATOTEHHMS. 3aKOH BCEMUPHOTO TsAroTeHus. IlepBas KocMuueckast CKOpocTh. [IBIKeHHE TUIaHET ¥ MaJIbIX Tell
ConneuHoii cucteMsl. Bec.
Hesecomocts. Cunbl ynpyroctu. Cutsl mpenus
Tema 1.3 Coaep:xkanue yueOHOro MmaTepuaJjia: 4
3akonbl coxpanenusi B | MMnynsc tena. Mmmysbsc cunbl. 3aKOH COXpaHEHHs UMIyibca. PeakTnBHOe npmxenue. Mexanuueckaa paboma u
MexXaHuke mownocmy. Kunemuueckan snepeua. Ilomenyuanvhan snepzus. 3akon coxpanenus mexanuueckou snepeuu. Padbora

CHJIBI TSIZKECTU U CWJIBL YIIPYTOCTH. KOHCCpBaTI/IBHBIC CHJIBI. Hpumenenue 3AKOHO06 COXpaHeHus. Hcnonb30BaHnE 3aKOHOB
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MCXaHHUKH JJIA 00BSICHEHUS JBYKCHUSA HeOeCHBIX Tel H JUIL pa3BUTUSA KOCMHUYECCKHX I/ICCJICI[OBEIHI/II\/'I, TpaHUIIBI
TIPUMEHUMOCTH KJIaCCHYECKOM MEXaHHKH. Hpaxmuqecxoe npumenenue (pusuuecmtx 3HAHUIL 8 NOBCEOHEBHOU IHCUZHU
01 UCNOIb306AHUA npocmsvlxX MEXAHU3IMO8, UHCMPYMEHmMO0o6, mpPaHCROPpmMHbLX cpedcme

Pa3gen 2. MoJiekyasipHasi pU3UKA M TEPMOIHHAMHMKA

30

Tema 2.1
OCHOBBI MOJIEKYJISPHO

- KHHeTH'{eCKOﬁTeﬂpl/IH

Conep:xanue y4e0HOro MaTepuaa;

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. Pa3mepbl m Macca MOJEKyl M aTOMOB. bpoyHOBCKoe
nBkeHne. CHiIbl M 9HEPTUsl MEeXXMOJIEKYJIIPHOTO B3auMoeiicTBus. CTpoeHHe ra3000pa3HbIX, )KUAKUX W TBEPABIX TEIl.
Wneansuerii Ta3. Jlapnerne raza. OCHOBHOE ypaBHEHHE MOJICKYIAPHO-KUHETHIECKOH Teopuu Tra3oB. TemmepaTypa u ee
n3MepeHne. AOCOIIOTHBIA HyNIb TeMIepaTypbl. TepMonuHamHueckas IIKana TeMIeparypbl. TemmepaTypa 3Be3[.
CKOpOCTH [IBIDKCHHS MOJIEKYJI M HUX H3MEPEHHE. YpaeHeHue cOCMOAHUA UOeanbHo20 2a3a. V3ompouecchl W HX
rpaduku. I'azoevie 3axonvl. Monapuas 2a306asa NOCMOAHHAA

JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel. VI3ydeHue 0JHOTO M3 M30IPOIIECCOB

Tema 2.2
OCHOBBI TEPMOIMHAMMKH

Conep:kaHue y4eGHOro MaTepHaa:

BuyTpeHHAs 3HEprus cucTeMbl. BHyTpeHHAA >HEprusl uaeanbHOro raza. Padoma u mennoma xax ¢popmel nepedauu
anepeuu. Tennoemrxocmo. Yoenvnaa mennoemxkocmsy. KonudectBo TemIoTH. Ypasnenue mennogozo dananca. Ileproe
HAYajJ0 TEPMOIWHAMHUKH. AnuabaTHbId mporecc. Bropoe Hauano TtepmomuHamuku. IIpunyun Oeiicmeus menniosoi
mawunol. Tennoevie osucamenu. KII/I mennosozo osucamensn. Xonoounvhvie mawiunsl. OXpaHa npupobl

Pewenue 3a0au c npogheccuonanvnoii HaNPAaAeIEHHOCMbIO

Tema 2.3
ArperaTtHbie COCTOSTHHUSI

BellecTBa u (pazoBbie
nepexobl

Couepmaﬂne y'-[eﬁHOl"O marTepuaJia:

Ucnapenne u koHneHcanus. HacbllieHHBIH map M ero cBOICTBa. A6Oconomuana u OMHOCUMENbHAA
ena)ycHocmo 6030yxa. IIpubOopsl as onpeaeneHus BIaKHOCTH Bo3ayxa. Touka pocsl. Kumnenue. 3aBUCUMOCTH
TeMIepaTypsl KWIIEHUS OT jgaBleHus. Kputmueckoe coctosHue BemiectBa. Ilepezpemoutit nap u e2o
UCRONb306aHUEe 6 mexXHUuKe. XapaKTEepUCTHKa >KUAKOTO COCTOSHMS BemecTBa. I[loBEepXHOCTHBIN cioi
KHUJKOCTH. DHEPrHsl HOBEPXHOCTHOTO ciosi. brkuuit nopsanok. Ilogepxnocmuoe namaxncenue. Cmauuganue.
Henenusa na zpanuye xcuoxocmu ¢ meepovim menom. KamuoisipHbele sSBICHHS. XapaKTePUCTUKA TBEPIOTO
cocrosiHus BemiecTBa. Kpucrammueckue u amopdHbIe Tena. YIpyrue CBOWCTBa TBEpIbIX Tell. 3akoH ['yka.
Mexannyeckne cBoiicTBa TBepAbIXx Ten. [lmactuueckast (ocratounas) aedopmanus. Tennogoe pacuiupenue
meepovix men u ducuokocmeii. Korgpgpuuyuenm nuneiinozo pacwiupenus. Korgpguuyuenm o06vémnozo
pacwiupenus. Yuem pacuiupenus 6 mexHuke. Ilnasenenue. Yoenvnaa menioma naAeNEHU.
Kpucrammzamnus. IIpakmuueckoe npumeHenue 6 N06CEOHEBHOI HCUZHU PuU3UUeCKUX 3HAHUL 0 C60Iicmeax
2a308, HcuOKocmeil U meepovlx men

\Pewtenue 3a0ay ¢ npogheccuonanbHoii HANPaeIEHHOCMbIO

OK01.; OK02.;
OK 03.; OK 04 ;
OK 05.; OK 07
MK1.4.;MNK3.1.
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JlabopaTopHble 3aHATHS:

Vlabopamopnas padoma Ne2 Onpedenenue 61a)3cHocmu 8030yxa. 2
Vlabopamopnan padoma Ne3 Onpeodenenue KoIhhuyuenma no8epxHOCHHO20 HAMANCEHUA HCUOKOCIU 2
KonTtpoasnas padora Nel «MonekymnspHast pU3nKa U TEPMOAHMHAMUKAY 2
Pa3zzien 3. DiexkTpoauHaMuKa 56 OK01.; OK02;
T 31 C o 5 OK 03.; OK 04;
eMa J. oJep:KaHue YYCOHOT0 MaTepuaJja: OK 05, OK 07’
JyleKTpUYeCKoe noJje - - MK 1.4 1K 3.1
Onexkmpuueckue 3apadvl. DIEMEHTAPHBIM DIEKTPUUECKUN 3apsll. 3aKoH coxpanenus 3apada. 3axon Kynowua. e s
OnexTpudeckasl MOCTOSHHASA. DJeKTpudeckoe moiie. HampsyKeHHOCTh 3IeKTpHYecKoro mois. lIpuHIMI cymepro3uium
nonei. Ilpoeoonuku e nekmpuyeckom none. [Juinekmpuku ¢ snekmpuueckom none. Ionapusayus ousnekmpukos.
Pabora cun anexkrpocrarudeckoro nouist. [loreHuman. Paznocme nomenyuanos. Ceaze mexncoy HANPANHCCHHOCHBIO U
DPA3HOCHbIO NOMEHUUAN08 IIEKIPUUECK020 Noasa. Inekmpoemkocms. Eounuyst snexkmpoemxocmu. Konoencamoput.
Coeounenue KonoeHcamopos ¢ damaperd. IHepeua 3apANCEHHO20 KOHOeHcamopa. DHEPrUsl dJIEKTPUUECKOTro MOJIs.
Ilpumenenue kondencamopos
Pewenue 3a0au c npogheccuonanvHoil HaNPAGIEHHOCMbIO 2
JlaGopaTopHble 3aHATHUS:
Jlabopamopnas paboma Ned. Onpedenenue 3n1eKmpuueckoli EMKOCHU KOHOEHCAMOPos 2
Tema 3.2 6

3aKOHBI NOCTOSIHHOTOTOKA

Conep:xanue y4eGHOro MaTepHasa:

YcnoBusi, HEOOXOAUMBIE /151 BOSHUKHOBEHHSI U [TOJICPIKAHUSI JIIEKTPUUECKOro Toka. CHIaToKa U IIIOTHOCTh TOKa. 3aKoH
Oma 07s ywacmka uenu. 3asucumocmo 31eKMPUUECKOZ0 CONPOMUGICHUSL ONl MAmMepuand, OAUHbl U RIAOUA0U
NONEPEeUHO20 CeUeHUssr NPOBOOHUKA. 3ABUCUMOCHb  IIEKMPUUECKO20 CORPOMUGNACHUSA  HPOBOOHUKOS OM
memnepamypel. Temnepamypnotit korpgpuyuenm conpomusnenusn. Ceepxnposooumocms. Paboma u mownocmeo
nocmosnnozo moka. Tennoeoe oeiicmeue moka. 3axon /Ircoyna—J/lenya. Inekmpoosusrcywyas cuina UCMOUHUKA
moka. 3akon Oma 0na noanoit yenu. Inekmpuueckue yenu. Ilapannenvnoe u nociedosamenvpHoe coeOuHeHue
npoeoonuxos. 3axouvl Kupxzoga ons yzna. Coedounenue ucmouHuKko8 31eKmpuueckoil snepzuu 6 oamapeio . Pewenue

3aoau.
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JlaGopaTopHble 3aHSATHUS:

OK 01.; OK 02.;
OK 03.; OK 04.;
OK 05.; OK 07 ;
NK1.4.; MK 3.1.

Jabopamopnasa paboma Ne5 Onpedenenue yoenbHozo conpomueieHus npoeooOHUKA. 2
Jlabopamopnan paboma Ne6 Onpedenenue mepmuieckozo KoIhguyuenma conpomuesnenus meou. 2
Jlabopamopnas paboma Ne7 Hzmepenue 3/]C u 6nympennezo conpomueieHus UCMOYHUKA MOKA. 2
Jlabopamopnas paboma Ne8 H3yuenue 3aKoH06 nociedo6amenbHOz0 U NApaAnieibHO20 COeOUHEHUT NPOGOOHUKOE. 2
" 2
Jlabopamopnas padboma Ne9 Hccnedosanue 3a6ucumocmuy MOUHOCHU 1AMRbL HAKAIUGAHUA ON HANPANCEHUA HA €€ 5
3axcumax.
Jlabopamopnas paboma Nel0 Onpeodenenue KII/] anexkmponaumku
KonTpoabHnas padora Ne2 «DnexTpudeckoe moie. 3aKOHBI TOCTOSHHOTO TOKay 2
Tema 3.3 Copep:xanue yueOHOro MaTepuaJa: 4
DJIeKTPUYECKHii TOK B ”
ONeKTpU4ecKuil TOK B METalax, B 3JEKTPONIUTAaX, ra3ax, B Bakyyme. Jnekmponus. 3axkon nexkmponusa @Dapades.
Pa3IMYHBIX cpegax . N
Dnexmpoxumuueckuit Ikeuganenm. Buowel zazoevix pazpsaodos. TepmosnekrponHas smuccust. [1na3ma. Inekmpuueckuii
mokK 6 noaynpogoonukax. COOCTBEHHasi U NpUMecHast poBoaUMOcTH. P-n nepexon. IIpumenenue noaynpoeoonuxos.
Ionynposoonuxogvie npubopul
Pewienue 3a0au c npogheccuonanvroit HaNPagIEHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jaoopamopuan paboma Nell Onpedenenue 3.1eKmpoxXumMuiecKo20 IK6UGAIEHMaA Meou 2
Tema 3.4 Coaep:xanue yueOHOIro MmaTepuaJia: 4
MarsnTHoe moe Bektop WHIYKIMM MarHMTHOTO nois. HanpspkeHHOCT, MarHMTHOro mojst. JlelicTBME MarHUTHOrO TIIOJIST  Ha
MNPSMOJIMHENHBIA TMPOBOJHUK C TOKOM. BzaumopeiictBue TOkoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MaruuTHbIH TOTOK. PaboTa 1o nepemernieHuo NpoBOJHUKA C TOKOM B MarHUTHOM nouie. J{eificTBie MarHUTHOTO MOJIS Ha
newkymuiics 3apan. Cuna Jlopenya. Ilpumenenue cunwt Jlopenya. OnpeneneHne ynenpHOTO 3apsna. MazHumHbie
ceoilicmea geujecmea. Maznumuan nponuyaemocmsy. ColHEUHass aKTUBHOCTh W €€ BIMSHUE Ha 3eMit0. MarHUTHBIE
Oypu
Pewenue 3a0au ¢ npogpeccuonanbnoil HaNPaAGIEHHOCHbIO 2
Tema 3.5 Copep:xanue yueOHOro MaTepuaJa: 6
DJIeKTPOMATHUTHAS N "
Aenenue snexkmpomaznumnon  unoykyuu. llpaBuno JleHna. 3akoH 3NEKTPOMarHUTHOW HWHAYKUUH. Buxpesoe
HHIYKIHS

anekmpuueckoe noje. DJIC MHAYKIUK B ABWXKYIIMXCS NMPOBOAHUKAX. fAenenue camounoyxkyuu. HHOYKmueHocmib.

3Hepzml MACHUMHO20 NOJIA MOKd.
BzanmocBs3b QJICKTPUUCCKUX U MAIr'HUTHBIX MOJICH. SHGKTpOMaFHMTHOC I10JI€
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Pewenue 3a0au c npogpeccuonanbHoli HANPAGIEHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jabopamopuasa paboma Nel2 H3zyuenue aenenus 3neKmpoMacHUMHOU UHOYKYUU 2
KonTtpoabHas padora Ne3 «MarautHoe mosie. DIeKTPOMarHUTHAS HHAYKIIUSI 2
Pazgen 4. KoneGanus v BOJTHBI 20
Tema 4.1 Conep:xanue y4eOHOro MaTepuasa: 4 OK 01.; OK 02.;
MexaHu4ecKHne OK 03.; OK 04.;
p Konebarensroe nmkenne. ['apmonndeckue konebanus. CBoOOAHBIE MexaHHUYecKue Konebanus. [IpeBpamienne sHeprun OK 05.: OK 07.:
K0JIe0aAHUSI U BOJIHBI . " N
npu KosiebaTenbHOM ABrKeHuH. CBOOOIHBIE 3aTyXarone MCEXaHHYCCKHC Kosiebanusg. MaTreMaTHYeCKHH MasTHHK. MK 1.4.; MK 3.1.
[pyxuHHBIA MasSTHUK. BEIHYKICHHBIC MeXaHIMYeCKHe KoeOanus. Pe3oHnanc.
IonepeuHsle U MPOOTBbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI. Y IIBTPa3BYK U €T0 IPHMEHEHHUE
Tema 4.2 Copep:xanue yueOHOro MaTepuaJa: 10
JJ1eKTPOMATHUTHbIE
CBoOo/HBIE 3MIEeKTpOMarHuTHeIe KojebaHus. [IpeBpamienue sHeprum B KosebaTeabHOM KOoHType. @opmyna Tomcona.
KoJie0aHusl U BOJIHbBI .
3aryxalommue  3JEKTpOMAarHWTHBIE  KojeOaHusi. ['eHepaTop  HE3aTyXalomMX  AJIEKTPOMArHUTHBIX  KOJieOaHMH.
BeinykieHHble  anexTpuueckue koiebanusi. Ilepemennwviit mox. I'enepamop nepemennozo moka. Emxocmnoe u
UHOYKMUBHOE CONPOMUGIEHUA NEPEMEHHO020 MOKA. AKmugHoe conpomugnenue. 3akon Oma 0na IneKmpuqecKou
yenu nepemeHHo2o moka. Paboma u mownocmv nepemennozo moxa. Pesonanc ¢ 3nexkmpuueckoii uenu.
Tpancpopmamopuvi. Toxku evicokou uacmomwl. Ilonyuenue, nepedaua u pacnpeoenenue 3I1EKMPOIHEPIUU.
OJIEeKTPOMArHUTHOE MOJ€ KaK OCOOBI BWA MaTepuH. OIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BomH. Bubpatop ['epma. OTkpbITBII KoneOaTenmpHBINH KOHTYp. M3o00pererme pammo A.C. [TomoBeM. [TonsTHE O
panuocssi3u. [IpuHimn pagnocsssu. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJTH
Pewienue 3a0au ¢ npogpeccuonanbHoil HANPAGIEHHOCHbIO 2
JlaGopaTopHble 3aHATHSA:
Jabopamopnasa paboma Nel3 H3zyuenue pabomul mpancghopmamopa 2
Kontpoabnas padora Ne 4 «KoneGanus 1 BOIHBDY 2
Pasgen 5. OnTuka 20
Tema 5.1 Copnep:xanue y4ed0HOTo MaTepuaa: 4 OK01.; OK 02,;
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Ipupoaa cBera

Toueunslif ncToUHUK cBeTa. CKOPOCTHh PACTIPOCTPAHEHHMS CBETA. 3aKOHbBI OTPaXEHHS M IpesoMsieHus cBeta. CoHeuHbIe
u myHHbIe 3aTMeHus. [Ipuaiun [otirernca. [loxroe orpaxenue. JIunzel. [loctpoenne uzobpaxenns B nuH3ax. Dopmya
TOHKOH JIMH3BL. YBenuueHue MuH3bL. [1a3 kak ontudeckas cucrema. Onrtuueckne npuodopsl. Teneckonsl. Cuna ceema.
Ocgeuténnocmo. 3aKOHbBL OC6EUICHHOCIU

Pewenue 3a0au c npogheccuonanvroii HanpPagIeHHOCHbIO

JlaGopaTopHble 3aHSATHUS:
Jlabopamopras paboma Nel4 OnpeneneHre NoKa3areis MPEIOMICHUS CTCKIIa

OK 03.; OK 04.;
OK 05.; OK 07;
MK1.4,; NK3.1.

Tema 5.2
BoJiHOBBIE CBOIiCTBACBETA

Conep:kanue y4eGHOro MaTepHaa:

Wnrepdepenunst ceera. KorepeHTHOCTh cBeTOBBIX Jyueil. MHTepdepeHums B ToHkux rieHkax. Konbua HbroroHa.
Hcnonp3oBanue nHTEphEpEeHIINM B HayKe U TexHuke. Jndpaknus cBera. Andpakius Ha eI B MapalIeibHbIX JTydax.
Judpaxunonnas pemerka. [Tonsarue o romorpaduu. [onsipusanumst nonepeunsix BoiH. [lomsipuzanms csera. J[BoiiHoe
nyuenpenomuenue. [omspounsl. ducnepcus cBeta. Bunel n3nmyuennii. Bugsl cnextpos. Cnextpsl ucnyckanus. CIeKTpsl
norsomienust. CriekTpanbHblid aHanu3. CreKTpaibHbIe Kiacchl 3Be3d. YibTpaduoneroBoe m3nydenue. MHbpakpacHoe
n3nydyenue. Penrrenosckue nyun. MIx npupona u ceoiictsa. [llkana 31€KTpOMarHUTHBIX U3Ty4YeHUN

KonTpoabnas padora Ne 5§ «Ontuka»

Tema 5.3
CrneunuajabHasi TEOPUs

OTHOCHTCJIIBHOCTH

JlBm>keHHe co CKOpOCThIO cBeTa. [locTynaTsl TEOpUH OTHOCUTENBHOCTU U CIEACTBHA U3 HUX./AHBapmaHTHOCTH MOAYJIs
CKOPOCTH CBETa B BaKyyMe. DHEprus Mokos. CBA3b MacChl ¥ SHEPTUH CBOOOIHON YaCTUIIBI. DJIEMEHTHI PENIATHBUCTCKON
JUHAMHAKA

Pa3zjaen 6. KBanToBasi pusznka

12

Tema 6.1
KBanroBast onTuka

Coaep:kaHue y4eGHOro MaTepHaa:

KBanToBas runoresa [Ilnanka. TemnoBoe uznyuenue. KopnyckynspHo-BosiHOBoM nyanusM. @oronsl. 'unoresa ne bpoiins
0 BOJTHOBBIX cBoKcTBax yacTuil. CooTHOIIEHHE HeonpeaeneHHocTe [ eizendepra. Jlapinenne cBeta. XUMAYECKOE
nerictBue ceeta. Omnbitel [1.H. Jlebenesa u H.W. BaBunosa. @omorgpgpexm. Ypasuenue Jiinuimeiina ons
pomorppexma. Buewnuit gpomosnexmpuueckuii ygpgpexm. Buympennuit gpomosgpgpexm. Tunwvt gpomosnemenmos.
Ilpumenenue gpomorgpghexma

OK 01.; OK 02.;
OK 03.; OK 04.;
OK 05.; OK 07;
MK1.4,; NK3.1.

Tema 6.2
du3zuka aToMa HATOMHOI'0
siapa

Couepmaﬂne y‘l66HOF0 marTepuaJia:

PazBuTHe B3rJI5110B Ha CTpoeHHe BelecTBa. MOoJIeNId CTPOCHHSI AaTOMHOTO 51/1pa.3aKOHOMEPHOCTH B aTOMHBIX
CHeKTpax Boxopoja. SnepHas moxens aroma. OneTeId. Pesepdopaa. Monens atoma Bogopoaa o H. Bopy. KsanTosreie

noctynatsl bopa. Jlazepwt. PagnoakTHBHOCTB. 3aKoH paJIMOaKTUBHOTO pacmaja. PamnoakTUBHbIC IPEBpAIICHHSI.

Cnioco0bl HaOIIOIEHNST ¥ PETUCTPALMHK 3apshKeHHBIX yacThll. Dddext BaBuiosa — Uepenkosa.CTpoeHre aTOMHOTO sfpa.

HedexT Macchl, SHEpPrust CBSI3M M yCTOMYMBOCTH aTOMHBIX sifep.SlnepHble peakuuu. fJoepHnas Inepzemuxa.
OHepreTudecknid BBIXOI SACPHBIX peakuunii.VIcCKycCTBeHHasi paluoaKTUBHOCTh. JleneHne Tsokenbix sipep. Llemnas
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sepHasl peaxIys. YpapiseMas emaas peakius. SnepHeiii peaktop. TepMosaepHbIil CHHTE3. DHEPTHUS 3BE3I.

aﬂeMeHTaprle YaCTULbI

Honyqeﬂue PaaAUOAaKTUBHBIX U30TOIIOB UUX IMPUMCHCHUC. buonoruueckoe ﬂeﬁCTBHe PaauOaKTUBHBIX 1/13nyqu1/1171.

KontpoabHnas pa6ora Ne 6 «KBanrtoBas pusuka» Peutenue 3a0au c npogheccuonanvholi HanpagienHocmyio 2
Tema 7.1 Pa3aen 7. Ctpoenne Beesennoii 6
Crpoenne CorHEeqHOM : .
P Copep:xanue yueOHOro MaTepuaJa: 2 OK 01.; OK 02,;
CHUCTEMBI . .
ConHevHas cuctema: IUIaHeThl M Mallble Tella, cucreMa 3emisi—JlyHa OK 03.; OK 04.;
OK 05.; OK 07.
Tema 7.2 Cosiepskanue y4e6HOro MaTepuaa: 2
Opomonus Beenennoit  |(Ctpoenue u sosrorust Counia u 38631, Kitaccudukanus 38€31. 3BE31bI 1 HCTOYHUKH MX SHEPTHH.
lNanaktuka. CoBpeMeHHBIE TIPEJICTaBICHHS O CTPOSHHUH M 3BOJIIOLMK BeenenHoi
CamocTosiTeJIbHBbIE PadOThI: 6
1. IucpakipioHHas pemieTka: XxapakTepUCTHKA IpUOopa ¥ ero Ha3HauYCHHE
2. CriexTp, CeKTpalibHbIe TIPUOOPEI, BUABI CIIEKTPOB, CIIEKTPaIbHEIA aHAIN3.
3. [Ipupoaa snekTpoMarHUTHBIX Kosiebanmii. OMK B mpupose.
Kouncyabrauus 6
IIpome:xyTounas aTTecTalus: S5K3aMeH 6
Bcero: 174
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3. YcaoBus peajm3ainuy NporpaMmsl 0011e00pa3oBaTeibHOM 1M CUUILTHHBI

TpeOoBaHMsI K MUHUMAJbHOMY MaTEePHAJIbHO-TEXHUYECKOMY 00ecreYyeHH 0

Peanmzanus yaeOHON MUCHUTUTMHBI TpeOyeT Hamnuus y4eOHOro kabuHeTa U JabopaTopun
¢busuKy.

O6opyaoBanue yueOHOT0o KaOuHeTa:
M0CaJI0YHbIE MECTa 10 KOJIMYECTBY 00YYaroIuXcs, K1accHast JOCKa, pabodyee MeCTO MpernoaaBaTes.
ABTOMaTH3UpOBaHHOE pabodee MECTO ¢ MOAKIIOUEHHEM K ceTr HTepHeT:
KOMIIBIOTEP, MYJIbTUMEIUIHBII IPOEKTOP, SKpaH MPOEKLIMOHHBIA HACTEHHBIN PYJIOHHBIM.
VY4eOHbIe KOMIUIEKTHI [T TPOBEACHUS JIA00OPATOPHO-IIPAKTUIECKUX padoT.

TexHuueckue cpeacTBa 00yUeHUS:

Hudposas madboparopus o GU3UKe AT yIUTEIS,

2. Ludposas nabopaTopus 1o pu3MKe A YUCHUKA;

3.  Bechl TexHUYECKHE C pa3HOBECAMU;

4.  KomrmmiekT jy1st 1a00paTOpHOTO MPAKTHKyMa IO ONTHKE;

5. Kommiext miist 1abopaTopHOTO MPAaKTUKyMa IO MEXaHHUKE;

6.  KomrmiexT /s 1abopaTopHOro MpakTUKyMa Mo MOJEKYJISpHOH (usuke n
TEPMOJNHAMHUKHY;

7.  Kowmmiekt s 1a00paTOpHOTO MpakTUKyMa 10 3JIEKTpUYECTBY (C
TEHEPATOPOM);

8.  Kommiekr s u3ydeHUs BO30OHOBISEMBIX HCTOYHUKOB JHEPTrUHU
(conmHeuHOi, BETPOBOIl YHEPTUH, OHO-, MEXaHUYECKON U TEPMOIJIEKTPUUECKOI
SHEPreTHKN);

9.  AwmmepmeTp 1abopaTOpHBIi;

10. BonbpT™meTp 1abOpaToOpHBIil;

11. Konopumetp c HaOOpOM KaTOPUMETPUUECKUX TE;

12.  Tepmometp 1a0OpaTOPHBIIL;

13. Kommuexkt ans U3y4eHHs  OCHOB  MEXaHUKH, ITHEBMAaTHUKU U
BO300HOBJISIEMBIX HCTOUHUKOB SHEPIHUH;

14. bapomeTtp-anepoun;

15. bBnok nuTaHus peryiaupyeMblii;

16. Be0-kamepa Ha TOJIBH)KHOM IITAaTHBE;

17. Buneokamepa st pabOThI ¢ ONTHYECKUMH MPUOOpaAMH;

18. T'enepartop 3ByKOBOIi;

19. Turpometp (IcUXpomeTp);

20. I'py3 HaOOpHBIL;

21. JlunamoMeTp JE€MOHCTPAIOHHBIIA;

22.  KoMmiekT nocyabl IeMOHCTPAIIMOHHON ¢ PUHAAICKHOCTIMU;

23.  ManomeTp XUAKOCTHOW JEMOHCTPALIMOHHBIN;

24. MeTp 1eMOHCTPAIIMOHHBIN;

25.  MukKpockorn 1eMOHCTPAIMOHHBIIH;

26. Hacoc BakyyMHbIi1 KoMoBCKOrO;

27. CTonuK nIOgbhEMHBIN;
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28. IlltatuB JeMOHCTPAIMOHHBINA (HU3HMUECKUNL;

29.  DAEeKTpOIUIUTKA;

30. Habop neMOHCTPAIMOHHBIH 110 MEXaHUYECKHUM SIBIICHUSIM;

31. HalGop neMOHCTpaIMOHHBIN 110 TMHAMHUKE BPAIIaTeIbHOTO JTBUKCHUS,
32. Halop neMOHCTpAIMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSIM;

33. HabGop neMOHCTpaIMOHHBIN BOJTHOBBIX SIBICHUH;

34. Benepko Apxumena;

35. MasTHuk MakcBenna;

36. Habop ten paBHOTO 00BEMa;

37. HabGop Ten paBHOI MaccChI,

38. Ipubop mis neMoHcTpanuu aTMoc(hepHOTo TaBICHHUS,

39. Ilpu3zma, HaKJIOHSIOWIASCS C OTBECOM;

40. Ppryar 7eMOHCTPALIMOHHBIH;

41. Cocyabl COOOIIAIOITHECS;

42. CrakaH OTJIMBHON JEMOHCTPALIMOHHBIH;

43. Tpy6ka HeroToHa;

44. Iap IMackans;

45. Habop AEMOHCTPAalMOHHBIA MO MOJEKYJISIPHOW (HU3MKE U TEIIOBBIM
SIBJICHUSIM;

46. Habop neMOHCTpPaIIMOHHBIH 1O Ta30BBIM 3aKOHAM;

47. Habop KanuuIspos;

48. TpyOka misi feMOHCTpAIMU KOHBEKITUH B )KUJIKOCTH;

49. [unuHApHI CBUHLOBBIE CO CTPYTOM;

50. IIlap ¢ konbLIOM;

51. BEBICOKOBOIBTHBIA HCTOYHHK;

52. Teneparop Ban-ne-I'paada;

53.  Jlozumerp;

54. KaMmepToHBI Ha pE30HAHCHBIX SIIUKAX;

55. KommiekT npubGopoB W MPHUHAMICHKHOCTEH UIsI JEMOHCTPALIMM CBOMCTB

OJICKTPOMArdHMTHBIX BOJIH;

56. Kommiexkt mnpuOOpoB i W3Y4YEHUs NPHUHIUIIOB paguonpueMa u
paauonepenayy;

57. KommiekT npoBOJOB;

58. Marnut nyrooOpa3Hblii;

59. Marsur nojaocoBoH JeMOHCTPALIMOHHBIN;

60. Mammna 31eKTpodopHas;

61. MasTHUK 3JIEKTPOCTaTUUECKUI;

62. Habop no n3yueHnto MarHuTHOTO TIOJIsT 3EMJIH;

63. HaOop 1eMOHCTpaIMOHHBIN 10 MArHUTHOMY ITOJIFO KOJIBIIEBBIX TOKOB;
64. Habop 1eMOHCTpPaIMOHHBIH [0 MOIYIPOBOJAHUKAM;

65. Habop neMOHCTpaIMOHHBI 110 TOCTOSHHOMY TOKY;

66. HabGop 1eMOHCTPAIMOHHBIN 10 JIEKTPUIECKOMY TOKY B BaKyyMe;
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67. Habop 1eMOHCTPAIIMOHHBIH M0 AIEKTPOANHAMHUKE;

68. Habop amsa 1eMOHCTpaIMi MarHUTHBIX TTOJICH;

69. Halop 1t JeMOHCTpaIUY SJEKTPUIECKUX MOJIeH;

70. Tparcdopmatop yaeOHBIIT;

71. Tlamouka CTEKJISHHAT,

72. Ilamouka 500HHTOBAS;

73. Tlpubop Jlenua;

74. Crpenku MarHUTHBIC HA MITAaTUBAX;

75. CynaTaH 3JI€KTpOCTaTUYECKUI;

76. 1llTaTUBBI U30JIUPYIOIIUE;

77. DneKTpOMarHuT pa3OOpHBI;

78. Habop n1eMOHCTpaIMOHHBIN 110 TEOMETPUIECKOH OITHKE;
79. Habop 1eMOHCTPAIMOHHBIH 110 BOJTHOBOM ONTHKE;

80. CHexkTpoCKOm IBYXTPYOHBIIA;

81. Habop crekTpalbHbIX TPyOOK C HCTOYHUKOM MTUTAHHUS;
82. VYcranoBka ans uzydenus Gporosdpgexra;

83. Habop nemoHcTpaImoHHbIN 1O mocTosiHHOTO [1nanka;
84. KoMIUIEKT HarMAIHBIX TOCOOUH JIJISl IOCTOSTHHOTO HCTIOIb30BaHMUS;
85. KomrutekT moptpetoB st opopMIIeHUsT KaOMHETa;

86. KOMIUIEKT JeMOHCTPAIMOHHBIX YYeOHBIX TaOHII.

[Tpu Hanmuyuu HEOOXOAUMOrO 000PYAOBAHUS 3aHATHS 1O (PU3UKE B HEKOTOPBIX CITydasx MOTYT
MIPOBOJIUTHCS B UMEIOIIUXCSA B 00pa30BaTeIbHONW OPraHU3aI[Mi MACTEPCKUX WU JIAOOPATOPHUSIX.
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOEHMS TUCIUIIIUHBI
KoHTponb u oOlLieHKa pacKpblBalOTCA 4YEpe3 YCBOEHHBIE 3HAHUA U IMPHUOOPETEHHBIE
o0yyaroly¥MHUCs yMEHHUs, HaIlpaBleHHble Ha (opMupoBaHME OOMMX U MPOPecCHOHATBHBIX
koMmIreTeHI . KomMneTeHunn A0KHBI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yJibraTamu. s
KOHTPOJIS U OLICHKH Pe3yIbTaTOBOOYUECHHS MPENOAaBaTeNlb BHIOUpaeT (POPMbI M METOIBI C YUETOM
npodeccuoHamu3ai 00ydeHHs IO TPOTPaMMe JUCITUTUTNHBL.

Koa u HaumeHoBaHue
¢GopMupyemMbIX KOMIIETCHUM

Paznen/Tema

Tun oneHoYHBIX
MepPONpPUATHI

OK 01. Bri6upaths crioco0s! perieHus

3ama4 npodecCuoHaAIBHON

Paszgen 1.
Paznen 2.

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

JEATETHFHOCTH MTPUMEHUTEIIEHOK Paszgen 3. Temur 3.1.,3.2.,3.3.,3.4.,
Pa3IMYHBIM KOHTEKCTaM 3.5.
Pazgen 4. Temer 4.1.,4.2.
Pazgen 5. Temur 5.1.,5.2., 5.3.
Paznen 6. Tems1 6.1., 6.2.
OK 02. Mcnonb30Bath coBpeMeHHbIE | Paznen 1. Temsr 1.1., 1.2, 1.3
CpPEACTBA IOMCKA, aHaIN3a U Pazgen 2. Temsr 2.1.,2.2., 2.3.
MHTCPNPETAlli HHPOPMALUU 1 Pasgen 3. Temsr 3.1., 3.2., 3.3,
nH(pOPMAITMOHHBIE TEXHOJIOTHH JIJIS 3.4.,3.5.
BBITIOMHCHITT 3a/1at Pasnen 4. Temsi 4.1.,4.2.
PO ECCHOHATILHON TEATCTLHOCTH Pasnen 5. Tems 5.1., 5.2, 5.3.
Paznen 6. Temr1 6.1., 6.2.
OK 03. ITnanupoBath 1 Pasmen 1. Temsr 1.1., 1.2, 1.3
peanu30BbIBATE COOCTBEHHOE Pazgen 2. Temur 2.1.,2.2., 2.3.
PO ECCHOHATTEHOE W TMNTHOCTHOE Pasnen 3. Temsi 3.1.,3.2., 3.3.,
pasBUTHE, 34.,3.5.
MPEIPUHUMATEIILCKY IO
JIEATENLHOCTD B
npodeccuoHanbHOU cdepe,
HCIIOIL30BaTh 3HAHUS 110
(pMHAHCOBOI TPAaMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX
CUTYaIMsIX
OK 04. DddexruBHO Pazmen 1. Temsr 1.1.,1.2,1.3
B3aMMOJICHCTBOBATh U PabOTATHB Paspen 2. Temsr 2.1.,2.2.,2.3.
KOJIICKTUBE 1 KOMaHJC Paznmen 3. Temsr 3.1., 3.2., 3.3,
34.,3.5.
Pazgen 4. Temer 4.1.,4.2.
Pazgen 5. Temur 5.1.,5.2., 5.3.
Pazgen 6. Temer 6.1., 6.2.
OK 05. Ocy1ecTBIATh yCTHYIO U Pazpgen 1. Temsr 1.1.,1.2, 1.3
MUCbMCHHYIO KOMMYHHKALIUIO Ha Pazmen 2. Temnr 2.1.,2.2., 2.3.
TOCYyIapCTBCHHOM SI3bIKE Paznen 3. Temsr 3.1., 3.2., 3.3.,
Poccuiickoit @enepanuu ¢ yueTom 3.4.,3.5.
0COOEHHOCTEH COIMANbHOTO U Pasgen 4. Tempr 4.1, 4.2,
KYJIBTYPHOTO KOHTEKCTa Paszen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temer 6.1., 6.2.
OK 07. CopneiictBoBath Pasnen 1. Temsr 1.1.,1.2, 1.3
COXPaHCHHUIO OKPYIKAIOLICH CPeJbl, Pazpmen 2. Temnr 2.1.,2.2., 2.3.
PECYPCOCOEPEKEHUIO, TPUMEHSTh Paznen 3. Temsr 3.1., 3.2., 3.3.,
3HAHUA 00 U3MCHEHUH KJIMMATa, 3.4.,3.5.

—YCTHBIH OMPOC;
—(PpOHTATBHBIHONPOC;

—OIIeHKa KOHTPOJIbHBIX|
pabor;

—Ha0I0IcHHE 32
XOJIOM BBITIOTHCHUS
J1a00paTOPHBIX PadoT;

—OIICHKA BBIMOJHCHHUS
J1abopaTOPHBIX padoT;

—OLICHKa
NPaKTHYECKUX padoT
(pemenus
Ka4eCTBEHHBIX,
pacUeTHBIX,
npo¢ecCHoHaNbHO
OpPUCHTHUPOBAHHBIX
3a/1ay4);

—OIleHKa TECTOBBIX
3aJJaHuM;

—Ha0JII0AeHHE 3a
XO4O0M BBIITOJIHECHUSA
WHINBUIYATBHBIX
IIPOEKTOB M OIICHKA
BBIITOJIHCHHBIX
MPOCKTOBR;

—  BBINIOJIHEHHE
3K3aMEHAIIMOHHBIX
3aJlaHUN
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MIPUHLIUIIBI OepeKITUBOTO
MPOU3BOJCTBA, 3(H(HEKTUBHO
JIEWCTBOBATh B UYPE3BbIYANHBIX
CUTYaIMIX

Pazgen 4. Temer 4.1.,4.2.
Paznen 6. Temn1 6.1., 6.2.

IIK 1.4 Opranu3oBEIBaTH U
BBIMOJTHATH TEXHUUECKOE
JIMAarHOCTUPOBAHHE
THJIPABIHYCCKUX H
ITHEBMATUYECKHUX YCTPOUCTB U
CHCTEM.

IIpodeccuonansHo -
OPHUCHTUPOBAHHBIC 3aIaHNA

TIK 2.1 YyacTBOBaThL B
MIPOEKTUPOBAHUY THAPABIHYECKUX
Y THEBMATUYECKUX MTPHUBOIOB IO
3a/IaHHBIM YCIIOBUSIM U
pa3pabaTeIBaTh MPUHITUTTHATHHBIC
CXEMBI.

[IpodeccuonanpHo -
OPHEHTUPOBAaHHbIE 3a1aHUS
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