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1.00mas xapakTepucTHKA pado4yeil NporpaMmmbl
0011e00pa3oBaTeIbHOM TUCHUILINHBI

Oo6meoOpa3oBatenbHas  gucnuiuinHa — «DPu3nMKay  SBISETCS  00s3aTelNbHOW  YacThIO
o0mieo0pa3oBaTeIbHOr0 IUKIa 00pa3oBaTeNbHON mporpaMMbl B cooTBeTcTBUU ¢ @I'OC CIIO mo
crienranbHocTy 31.02.02 akyiiepckoe Aeno.

B cootrBercTtBun ¢ ®I'OC COO ¢dusuka sBasercs 00s3aTeIbHON IHUCHUILUIMHONW Ha ypOBHE

cpenHero obiiero oopasoanus. Ha nuzydenne nucrurumabl «Pu3nkay Ha0a30BOM YPOBHE OTBOIUTCS
TPH 3a4ETHBIC €TUHULIBI.

B 3aBucumocT 0T TpodecCHOHANBHOW HAIMpPaBICHHOCTH MojJydaemoit mnpodeccun /
CIECIUAIBHOCTA CPEIHEro Mpo(ecCHOHAIBHOr0 00pa30BaHUs IPENOoAaBaTellb  CaMOCTOSITEIBHO
OTIpECIISET TOCIECIOBATEIILHOCTh H3yYEHUSI M 00BEM YacOB, OTBOJUMBIN HAa HM3y4YCHHE OTACIBHBIX
TEM, a TaKX€ MOXET NPOBOJUTH JIAOOPATOpPHBIC PabOTHI MO CBOEMY YCMOTPEHHIO C Y4ETOM
HMMEIOIIET0Cs: 000pYI0BaHUS.

1.2. HeJII/I U IVIAHUPYEMbI€ pe3yJibTaTbl 0CBOCHUA JUCHUIIJIHHBI:

1.2.1. Heau 1uCUUIIMHBI:

Conepxanne mporpaMmbl  00IIe00pa30BaTeNbHON IUCHUIUIMHEI (DuU3KMKa HampaBlIeHO Ha
JOCTHKEHHE CISYIONINX LeJIeii:

] dbopMupoBaHue y 00y4arOMXCsd YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs,3HAYMMOCTH
(Gu3MUYeCKUX 3HAHWUU JUISI COBPEMEHHOTO KBATU(UIIMPOBAHHOTO CIICIUAINCTA TPH OCYIICCTBICHUU
ero npoQecCUOHANbHON 1EATEIbHOCTH;

L dbopMUpOBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

L OBJIQJICHHE CIEIU(PUUSCKON CUCTEMON (U3MYECKUX ITOHATHHA, TEPMHUHOJIOTHECH H
CHMBOJIHKOM;

o OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTE;

° OBJIQJICHUE OCHOBHBIMU METOJAMHU HAYYHOTO IIO3HAHMS MPUPOJBI, UCIOJIB3YEMBIMU B

¢u3uke (Hab0IeHNE, ONTMCAaHUE, U3MEPEHHE, BBIABI)KEHNE TUIIOTE3, IPOBEACHNUE IKCIIEPUMEHTA);

° OBJIaJICHUE YMEHMSIMH 00pabaThIBaTh JIaHHbIE HKCIIEPUMEHTA, OOBICHATD I0TyYEHHbIE
pe3yNbTaThl, YCTAaHABIMBAaTh 3aBUCHUMOCTH MEXAY (QHU3NYECKUMH BEIUYMHAMU B HAOII0/1aeMOM
SIBJICHUH, JI€aTh BBIBOJIBI,

° (dbopMupoBaHUE YMEHHUS pelaTh GU3NYECKUE 3a7aui Pa3HbIX YPOBHEN CIOKHOCTH;

° pa3BUTHE TIO3HABATENIbHBIX HWHTEPECOB, MHTEIUIEKTYalIbHBIX W  TBOPYECKUX

CIIOCOOHOCTEN B Tpollecce MPUOOPETEHHS 3HAHUW C KCIOJB30BAaHUEM pPA3IMYHBIX HCTOYHUKOB
nH(OPMAaILIUK ¥ COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;



yMeHul (opMyaupoBaTh M OOOCHOBBIBAaTH COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHUIO K
¢duznveckoil nHpopMaIuH, MOJTy4yaeMoil U3 pa3HbIX UCTOYHUKOB,;

° BOCITUTAHHUE YYBCTBA TOPJIOCTH 32 POCCHMCKYIO (U3MUECKyI0 HayKy. OCBOeHHE Kypca
O/ «®u3znka» npeamnoiaraet pereHue caeaynux 3a1au:

° npuoOpereHne 3HaHUM O (YHJAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBpEMEHHOW (pU3MUecKoi KapTHHBI MHUpA, MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB U
MIPOU3BOJICTBEHHBIX IPOLIECCOB, O Hamboyiee BaKHBIX OTKPHITHAX B OOJNACTH (DU3UKH, OKA3aBIIMX
ONpeEeNAIolIee BIUSHUE HA PA3BUTUE TEXHUKU U TEXHOJIOTHY;

o NOHMMaHue (U3UYECKOM CYIIHOCTH SIBJICHUH, TMPOSBISAIOMIMXCA B paMKax
IIPOU3BOJICTBEHHON JEATEIbHOCTH;

° OCBOCHHE CIIOCOOOB UCIOIB30BaHUS (PU3UYECKUX 3HAHUN IS PELICHUS TPAKTHYECKUX
U OpopecCUOHATBHBIX  3a4ad, OOBSICHEHUS SBJIEHUN NPUPOABI, IPOU3BOACTBEHHBIX U
TEXHOJIOTHYECKUX TPOIECCOB, TNPUHIMIIOB JEHCTBUS TEXHMYECKHMX MPHOOPOB M  YCTPOMCTB,
obecrieyeHrs: 6€30aCHOCTH IPOU3BOJICTBAM OXPAaHbl IPUPOIbI;

° dbopMupoBaHHEe YMEHUW pemarh Y4eOHO-paKTUYeCKHe 3anadu  (U3HUECKOTO
coJiepKaHusl ¢ Y4ETOM PO eCcCuOHAIBHOM HANIPaBICHHOCTH;

] pUOOpPETEHUE OIbITa MO3HAHKS M CAMOIIO3HAHUSA; YMEHUI CTaBUTh 3a7a4d U peliaTh
po0IeMBI ¢ y4€ToM Tpo(hecCHOHATLHOM HAIIPaBICHHOCTH,

° dbopMupoBaHHEe YMEHUW HCKaTh, aHAJIM3UPOBATH M 00padaThIBaTh (PUIUYECKYIO
nHpOpMALHIO C YIETOM PO(ecCHOHATBHON HAPABICHHOCTH;

° HOATOTOBKA OOYYAIOIIUXCSl K YCHCHIHOMY OCBOCHHIO [IMCIMIUIMH W MOJIYJeit
npodecCHOHATLHOTO MHKIIA: (POPMHpPOBAHUE Y HUX YMEHHU W OMBITA JCATCIHLHOCTH, XapaKTEPHBIX
aist ipodeccuii / TOMKHOCTEH CIyKalMX WM CIELHANTbHOCTEH, MOIy4aeMbIX B MPO(ecCHoHaIbHBIX
00pa3oBaTEeNbHBIX OPTraHU3ALUSX;

] HNOATOTOBKa K (OPMHPOBAHHIO OOMIMX KOMIIETCHIUH OyAyIIero CHelHaNncTa:
caM0o00pa3oBaHMs, KOMMYHUKAIlUM, TPOSABICHUS  TPaXJAHCKO- MaTPUOTUYECKOH  TO3UIIMH,
COTPY/HUYECTBA, IPUHATHS PEIICHUI B CTAHAAPTHON MHECTAHJAPTHON CUTYAIHSIX, TPOSKTHPOBAHHUSA,
npoBeieHusl (U3NYECKUX H3MepeHuH, 3(pdeKkTrBHOro M 0E30MacHOTO MCIOJIB30BaHMS PAa3IUYHbBIX
TEXHUYECKHX YCTPOWCTB, COONIONEHHS TpaBWJ OXpaHbl Tpyna TNpu padore C (HU3HYECKHIMHU
npubopamu U 060pyIOBaHUEM.

OcoGeHHocTh (pOpMHUPOBAHUS COBOKYIMHOCTHU 3a/lad M3yuyeHus (PU3MKHU Ui CUCTEMbI CPETHETO
npoeccCHOHATLHOIO 00pa30BaHus 3aKII0YaeTCs B HEOOXOJUMOCTH peau3aliu MmpodeccuoHaTbHON
HANpaBJICHHOCTH pEIIaeMbIX 3ajgad, ydé€ra OcoOeHHOCTEeH cdepbl AEATeNbHOCTH Oyaymux
CIELUAIHNCTOB.

B PE3YIbTATC OCBOCHUA JUCHUIIIINHBI O6yanOIHHﬁCH JOJIKCH 3HATh:

L CMBICT TOHSATHI: (u3MYecKoe sBIEHWE, THUIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMO/ICIICTBHE, ANEKTPOMArHUTHOE TOJie, BOJHA, (DOTOH, aToM, aTOMHOE SIPO, MOHU3HMPYIOIINE
W3JTyYCHHUS;



] cMBICT (PM3UYECKUX BEIUYMH: CKOPOCTh, YCKOpEHHE, Macca, CUjla, UMIYJbC, padoTa,
MeXaHW4YecKas HHEeprusi, BHYTPEHHSS SHEprusi, aOCoJII0THAs TeMmIlepaTypa, CpPelHssl KMHEeTHYecKas
SHEPTHUsl YaCTUIl BEIIECTBA, KOJMYECTBO TEIUIOTHI, SJIEMEHTAPHBIN SICKTPUUCCKUIN 3apsl;

° CMBICJT (PU3UYECKUX 3aKOHOB KIJIACCHUECKOW MEXaHWKH, BCEMHUPHOTO TATOTCHHS,
COXpaHEHHs PHEPTUH, UMIYJIbCa M SJIEKTPUYECKOTO 3apsia, TEPMOAMHAMHUKH, SJIEKTPOMArHUTHON
uHIyKnud, Gotodddekra;

] BKJIAJl POCCHMCKHMX M 3apyOeKHBIX YUYCHBIX, OKa3aBIIMX HaWOOJbIIEe BIUSHUE HA
pazBuTHe QUBHKH;

B pe3ynpTaTe 0CBOGHUS AUCUUILIIMHBI O0yUYaIOLIUICS T0JIKEH YMETh:

° MIPOBOJIUTH HAOJIIOACHUS, ITIAHUPOBATH M BBITIOJIHATH SKCTICPUMEHTBHI,

° BBIJIBUTATh TMHIOTE3bl U CTPOUTH MOJIEIIH,

° MPUMEHATH TIOJYYEHHBbIC 3HAHUSA 10 (U3MKE i1 OOBICHEHHS Pa3HOOOPa3HBIX
(U3HUYECKUX SIBJICHUN U CBOMCTB BEIIIECTB;

° MIPaKTUYECKH HUCIIOIh30BaTh (PU3UYCCKUEC 3HAHNS,

. OILICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(OpMaIUy;

° HCIIOJIH30BaTh NMPUOOPETEHHBIE 3HAHUSI M YMEHHMS I PEUICHUS MPAKTUYECKUX 3a1a4

MOBCEIHEBHON  KHU3HU, oOOecreueHuss Oe30MacHOCTH COOCTBEHHOM JKM3HH, pallOHAIBHOIO
MIPUPOJIOTIONBE30BAHUS U OXPaHbI OKPYXKAIOIIEH CPEIbI.

o ONHUCBHIBATh U OOBACHATH (pU3MUECKUE SIBIEHUS U CBOWCTBA TEJ: CBOWCTBA ra3os,
KUIKOCTEH M TBEPIABIX TEN; DJEKTPOMAarHUTHYIO WHAYKIMIO, PAaCHpPOCTPAHEHHUE IEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOIMCTBA CBETA; U3Iy4YEHHE UITOTJIOLICHHE CBETaaTOMOM; (poTo3(hhexT;

° OTJINYATh TMIIOTE3bI OT HAYYHBIX TEOPUL;
° JleNaTh BbIBOJIbI HA OCHOBE SKCIIEPUMEHTAIBHBIX JIaHHBIX;
o IPUBOJIUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOACHUSI U IKCIIEPUMEHT SIBIISIFOTCS

OCHOBOM JJI1 BBIABMIKCHHUA THUIIOTC3 U Teopnﬁ, MO3BOJIAIOT MPOBCPUTH UCTUHHOCTH TCOPECTUUCCKUX
BBIBOOB, (1)I/I3I/IT-I€CKa${ TCOpHA HAacT BO3MOXKXHOCTH OOBSACHATh HM3BECTHBIC SIBJICHHS npupoasl M
HAayYYHBIC q)aKTBI, MMPEACKAa3bIBATh CIIC HCU3BCCTHLIC SABJICHUAA,

° NPUBOJUTE MPHUMEPHI MPAKTHYECKOTO HCIOJIB30BaHHUS (U3NYECKUX 3HAHUIT:3aKOHOB
MEXaHHUKU, TCPMOANHAMUKHU n QJICKTPOAUHAMUKU B OHCPI'CTUKCE, Pa3JINYHBIX BUI0B
AJIEKTPOMATHUTHBIX W3IYYCHUH ISl Pa3BUTHUS Pajlo M TEICKOMMYHUKAIUi, KBAHTOBOW (U3UKU B
CO3/IaHUU SJICPHOI SHEPTETHKH,Ta3€POB;

o BOCIIPUHUMATh U HA OCHOBE IIOJYyYEHHBIX 3HAHUH CaMOCTOSATEIIBHO OLEHUBATH
nHpopmaluio, cosepxairyrocs B coodmenusx CMU, UntepHere, HaydYHO-MOMYISIPHBIX CTAThSIX.

L4 MPUMCHATH MMOJYYCHHBIC 3HAHUA OJId pCIICHUA (1)I/ISI/I‘I€CKI/IX 3aaa4,

° OTpeNieNATh XapakTep (HU3UYECKOro Iporecca no rpaduky, Tabiuie.



1.2.2. [Tnanupyemble pe3yabTaTbhl OCBOEHHS 0011e00pa30BaTEeIbHON AUCIHUILIMHBI B
cootBercTBUH ¢ PI'OC CIIO 1 Ha ocHOBEe PI'OC COO

Wzyuenne Qu3uku Ha yriayOJeHHOM YpOBHE CpeOHEro oOmero oOpa3oBaHHs —JIOJIKHO
obecneynTsh JOCTHKEHHE 00yUYarOIIUMUCS CIEIYIOIUX PE3YIbTaTOB:

* JIMYHOCTHBIX:

—  YyBCTBO FOPAOCTH U YBaXEHMS K UCTOPHM U JOCTHKEHHUSM OTE€UECTBEHHON (U3NYECKOIl
Haykd; (U3MYECKH TPaMOTHOE TIOBEACHHWE B TNPO(PECCHOHATBHON NEATENbHOCTH M OBITY IpH
oOparieHuu ¢ mpudopamu U yCTpOWCTBaMH;

- TOTOBHOCTh K MPOJOJDKCHHUIO 00pa30BaHMs M TOBBIMICHHUS KBaTM(UKALUU B M30paHHOM
IpoeCCUOHATILHON JIEATEIbHOCTH UM OOBEKTHMBHOE OCO3HAHHE POJIM (PU3MUECKUX KOMIIETCHLIMH B
3TOM;

- YMEHHUE HUCMOJIb30BaTh JOCTH)KEHUS! COBPEMEHHOW (PU3MUECKOM HayKu M (U3NYECKUX
TEXHOJIOTUH IS TOBBIIMIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO pPAa3BUTHSA B  BBHIOPaHHOM
poeCCHOHATILHOMN 1eATEIbHOCTH;

—  yYMEHHE CaMOCTOSITEJIbHO J100bIBaTh HOBbIE /Ui ce0sl (PU3NMUECKUE 3HAHUS, UCTIOIb3Ysl IS
3TOrO JIOCTYIHbIE HCTOYHUKH HH(OPMALIHH;

—  yMEHHE BBICTPaMBAaTh KOHCTPYKTUBHBIC B3AMMOOTHOIICHHUS B KOMaH/I€ TI0 PEHICHUI0 O0IINX
3ajau;

- YMEHHUE YNPaBISATh CBOCH IMO3HABATEIBHOW NEATENBHOCTBIO, MPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'0 MHTEIIEKTYaJIbHOTO PA3BUTHUS;

* METAIIPEJJMETHBIX:

- UCIOJb30BAHUE PA3JIMYHBIX BUIOB I103HABATEIBHON JEATENBHOCTH I PELICHUS
¢bu3nvecKux 3a/1a4, IPUMEHEHNE OCHOBHBIX METO/I0B TIO3HAHUS (HAOIIOACHNUS, OMCAHNUS, H3MEPEHHS,
HKCHEPUMEHTA) JUIsSl U3YUEHUs pa3IMYHbIX CTOPOH OKpYKarollel 1eHCTBUTENbHOCTH;

- UCTIOJIb30BAHNE OCHOBHBIX MHTEIUICKTYAJIbHBIX OIEpPAalMid: IMOCTAaHOBKH 331a4H,
¢dbopMyIMpOBaHUS TUIIOTE3, aHAJIM3a M CHUHTE3a, CPaBHEHUs, OOOOILEHHs, CHUCTEeMaTH3alUH,
BBISIBIICHUS] TIPUYMHHO-CIICACTBEHHBIX CBSI3€H, MOMCKAa aHAJIOrOB, (DOPMYTUPOBAHUS BBIBOJIOB JIJIS
W3YyUYEHUs PA3IUYHBIX CTOPOH (PU3MUYECKHX OOBEKTOB, SBICHUH U MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOJUMOCTh CTAJIKUBATHCA B MPO(deCcCHOHATBHOM cdepe;

—  yYMEHHe reHepHpOBaTh UJEU U ONPEAEIATh CPECTBA, HEOOXOUMBIE JUISl UX peaTu3aliii;

—  yYMEHHE HCIOJB30BATh Pa3IMYHbIC UCTOYHHUKH IS TTOyYeHHUs PU3NIECKON MHPOpMALINH,
OLIEHUBATh €€ JIOCTOBEPHOCTH;

—  yYMEHHe aHAJIM3UPOBATh M MPEICTABIATH HH()OPMAIIHIO B PA3INYHBIX BUIAX;

- yMeHue NyOJIMYHO MpPEACTaBIATh PE3YyJIbTaThl COOCTBEHHOI'O MCCIIEJOBAHUS, BECTH
JMCKYCCHH, JOCTYITHO M TAPMOHUYHO COYEeTasi coAepkaHue u (hOpMbI IpeICTaBIsIeMOi HH(OpMAIIHH;

MertarnpeaMeTHbIe pe3yIbTaThl BKIOYAIOT:

pETyISATUBHBIC YHUBEpCAIbHBIC y4eOHbIC TEUCTBUS

BBIITYCKHUK HAY4UTCS:

— CaMOCTOSITENTFHO ONPEACTATh IEJH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM
MO>KHO OTIPENIEINUTh, YTO IIeJIb JOCTUTHYTA;

- OILIEHMBATh BO3MOJKHBIE TIOCIIEICTBHS JJOCTHKEHUS TIOCTABIICHHO 1IEJTH B JIeSITEITbHOCTH,
COOCTBEHHOW JKM3HU W JKU3HU OKPYKAIOIIMX JIO/IeH, OCHOBBIBASCh HA COOOpPaXEHUSX JTUKU U
Mopay;

— CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JESITEIbHOCTH U
KU3HCHHBIX CHTYaIUsX;

— OLIEHUBATh PECypChl, B TOM 4YHCIE BpeMs U Jpyrue HemaTepHajbHbIE PeCypcChl,
HEOOXOMMBIE JIJISl TIOCTHIKEHUS TIOCTABIICHHOH I1ETIH;

— BbIOMPATh MyTh JOCTM)KEHUS IIEJH, IJIAHWPOBATh pEIIEHHE MOCTABJICHHBIX 3a/1ad,
ONITUMH3UPYS MaTepUAITbHBIC U HEMaTepUAIIbHBIC 3aTPATHI;

— OpraHu30BbIBaTh A(P(PEKTUBHBIN MOMCK PECYPCOB, HEOOXOIUMBIX I JTOCTUKECHUS
IMOCTaBJICHHOM IICIIH;

— COIOCTABJIATH MOJTYYEHHBIH PEe3yNbTaT IEATEILHOCTH C TOCTABICHHOM 3apaHee 1IeNbIO.

MIO03HABATENbHBIC YHUBEPCAJIbHBIC YUeOHbIE IeHCTBUA



BBIITYCKHUK HAY4YHUTCS:

— UCKaTh U HaXOJIUTbh 000OIIEHHbIE CIIOCOOBI pellIeH s 3a/1a4, B TOM YUCIIE, OCYLECTBIATD
pa3BepHYTHII HMH(POPMALMOHHBIM TOMUCK W CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHBIE U
II03HABATENbHbIC) 331a4H;

— KPUTHUYECKH OLEHHBATh W WMHTEPIPETHPOBATH WH(POPMALMIO C PAa3HBIX MO3UIHA,
pacro3HaBaTh U GUKCUPOBATH IPOTUBOPEUMs B HH(OPMALIMOHHBIX UCTOYHUKAX;

— HCII0JIb30BaTh PA3IMYHbIE MOJEIbHO-CXEMAaTUUECKUE CPEACTBA AJIs MPEACTaBICHUS
CYLIECTBEHHBIX CBA3€H M OTHOLICHWH, a TakKe MPOTUBOPEUYMH, BBIABICHHBIX B MH(MOPMAlMOHHBIX
HCTOYHUKAX;

— HaXOJUTh U IPUBOJUTH KPUTHUECKHUE APTYMEHTBI B OTHOILIECHUU JCHCTBUI U CYKICHUN
APYToro; CIOKOWHO U Pa3yMHO OTHOCHUTBCS K KPUTUYECKUM 3aMEYaHUSIM B OTHOILIEHHH COOCTBEHHOTO
CYXJIEHUs], pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJIUTH 32 PaMKU Y4eOHOT'O MpEeAMETa U OCYIIECTBISATH LIEICHANPABICHHBIH MOUCK
BO3MOKHOCTEH Ul ILIHMPOKOro MEPEeHOCca CPEACTB U CIOCOOOB AEHCTBUS;

— BBICTPAauBaTh WHIUBUAYAIbHYIO 0O0pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAs
OTPaHUYEHUS CO CTOPOHBI IPYIMX YYaCTHUKOB U PECYPCHBIE OTPAHUUYEHUS;

— MEHSATh U YACPKUBATh pa3Hble MO3UIMU B TO3HABATEIIBHOM 1€ATEIbHOCTH.

KOMMYHHKaTHBHbIE YHUBEpCAJIbHbIE YUeOHbIE 1EHCTBUS

BBIIIYCKHUK HAYUUTCS:

— OCYILIECTBIIATH JEJIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU
(xak BHYTpU 00Opa3oBaTeIbHOW OpraHM3alllM, TaK M 3a €€ MpejesiaMu), oAOupaTh NapTHEPOB I
JIeJI0BOM KOMMYHMKAIIMK UCXO/1 U3 COOOpaKeHUH pe3ylbTaTUBHOCTH B3aUMOJAEHCTBHUSA, @ HE IMUYHBIX
CHMIIATHIL

— IIPU OCYIIECTBJICHUHU I'PYIIOBON pabOThl ObITh KaK PYKOBOJUTENIEM, TaK M YJICHOM
KOMaH/bl B Pa3HbIX pOJIAX (F€HepaTop UAeH, KpUTHK, UCIIOIHUTENb, BHICTYNAIOINMN, 3KCIEPT U T.1.);

— KOOP/AMHUPOBATh U BBINOJHATE PabOTy B YCIOBHUSX PEaJbHOI0, BUPTYAIbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

— pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOK TOUKY 3PEHMsI C HCIIOJIB30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(IMKTOT€HHBIE CUTYAllMM W MPEeAOTBpalaTh KOH(IUKTHI 10 UX
aKTUBHOH (pa3bl, BHICTpPAUBATh JIEJIOBYIO U 00pa30BaTEeIbHYI0 KOMMYHUKAIINIO, N30€eras JTUYHOCTHBIX
OLICHOYHBIX CYKICHHM.

[MTPEAMETHBIX:

— c(OPMHPOBAHHOCTh MPEACTABICHUIN O POJIM U MecTe (PU3MKU B COBPEMEHHOM HaydHOMH
KapTUHE MUpAa;

— MOHMMaHUe (PU3NUECKON CYIIHOCTH HabIr0AaeMbIX BO BeeneHHOM sBIeHU; TOHUMaHue
ponu pu3uKu B POpMUPOBAHUH KPyro3opa U (yHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JIJIsl PEeLeHus
IIPaKTUYECKUX 3a7ay;

— BJIa/ICHHE OCHOBOIOJATalOMUMU (PU3MUECKUMU TOHSATHSAMH, 3aKOHOMEPHOCTSAMH,
3aKOHaMH U TEOPUSMH; YBEPEHHOE MOJIb30BaHNUE (PU3NUECKON TEPMUHOIOTHENH U CUMBOJIUKOIA;

— BJIa/ICHHE OCHOBHBIMH METOJaMH HAay4YHOI'O IO3HAHUS, UCMOJIb3yeMbIMU B (hU3MKE:
HaOJI0IeHNEM, OTIUCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMeHHsl 00pabaTbIBaTh pe3ysbTaThl U3MEPEHHI, 0OHAPYKUBATh 3aBUCUMOCTb MEXIY
(bU3NYECKUMHU BEIMUUHAMH, OOBSICHATD TOJTYUYEHHBIE PE3YJIbTAThl U JIeNIaTh BHIBOJIBL;

— c(OpMUPOBAHHOCTh YMEHUS peuiaTh pU3NYEeCcKe 3a/1a4u;

— c(OPMHPOBAHHOCTb YMEHHS MPUMEHATD MOJIyYE€HHBIE 3HAHUS Ui OOBSICHEHHS YCIOBUN
npoTeKkaHus (GU3NYECKUX SBJIEHUN B MpHUpPONE M JUIA NPUHATUS TNPAKTUYECKUX pEIIeHUN B
IIOBCEIHEBHOM JKU3HH;

— c(OpMUPOBAHHOCTH COOCTBEHHOW MO3UIIUH IO OTHOUIEHHIO K (pu3nueckoit nHpopmanuu,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

- c(hOpMHUPOBAHHOCTh CHUCTEMBI 3HAHHMH 00 OOMMX (PU3NUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpUsX, MPEACTaBICHUH O AeHcTBUM BO BceneHHOM (u3MuecknX 3aKOHOB, OTKPBITBHIX B
3€MHBIX YCIIOBUSX;



— c(OpPMHPOBAHHOCTb YMEHUS UCCIIEIOBATh U aHAIM3UPOBATh pa3HOOOpa3Hble (hU3NYECKHe
SIBJICHUSI U CBOHCTBA OOBEKTOB, OOBSCHATH MPUHIIMIIBI PA0OTHl M XapaKTEPUCTUKU MPUOOPOB M
YCTPOKICTB, OOBSICHATD CBS3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C re0(hM3NIECKUMU SBICHUSMU;

— BJIQJICHHE YMEHHUSMH BBIIBUraTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATAIOIINX
(GU3NYEeCKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MIPOBEPSATh HMX OSKCIEPHUMEHTAIBHBIMU CpEICTBAMH,
dbopMynupys Leib UCCIEA0BaHUS;

— BJIaJICHME METOJAAMU CaMOCTOSITENIbHOTO TUIAHUPOBAHHS W TPOBEICHHS (PU3MUECKUX
SKCIIEPUMEHTOB, ONUCAHMS W aHajdu3a IMOJIYYSHHOW H3MEpUTEIbHOW HH(OpPMAIMH, OINpeaAeTIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yibTaTa;

— c(hOpMUPOBAHHOCTh YMEHUI IPOrHO3UPOBATh, AaHATHU3UPOBAThH U OLIEHUBATH MOCIIEICTBHS
OBITOBOW W MPOM3BOJICTBEHHOW JEATEILHOCTH YEIOBEKA, CBSI3aHHOW ¢ (DU3MUECKUMHU IPOIIECCaMHU, C
MO3UIUH SKOJIOTUYECKON OE301TaCHOCTH.



Kox n nHaumenoBanue
(popMupyeMbIX KOMIIETEHIH I

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
npodeccnoHaTBEHOMI
AEATEILHOCTH
NPUMEHUTEIBHO K PA3IIHYHBIM
KOHTEKCTaM

IInanupyemMble pe3y/ibTaThl 0CBOEHHS
AUCHMILINHBI

Oomue
B yacTH TPy10BOr0 BOCTIMTAHUS:

- 'OTOBHOCTB K TPpyAy, OCO3HaHNEC ICHHOCTU MAaCTEPCTBA,

Tpyaoooue;

- TOTOBHOCTH K aKTHUBHOM JICITSILHOCTHU
TEXHOJOTMYECKON U COLIMATIbHON HAIIPaBJICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATH, INIAHUPOBAThH U
CaMOCTOSITEJIbHO BBITIOJHATH TAKYIO JAESTEIHbHOCTD;

- HHTEPEC K PA3IMIHBIM cepaM mpodhecCHOHATEHOM
JIeSITECIILHOCTH,

Osi1aieHHe yHUBEpPCAJIbHBIMHU Y4eOHBIMH
NMO3HABATEJbLHBLIMH IeHCTBUSIMMH:

a) 0a30Bble JJOrHYecKHe JelCTBHS:

- CAMOCTOSITENIEHO (POPMYITUPOBATh U AKTYaTHU3UPOBATH
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTAaHABIIUBATh CYIIECTBEHHBIN MPU3HAK UITH
OCHOBaHWUS JJI CPaBHEHUS, KJIaCCU(PUKALINU U
00001IeHHS;

- OIIPENIETIATD LU ACSITEIIbHOCTH, 33/1aBaTh MapaMeTphI
Y KPUTEPHUH UX JOCTHKEHUS,

- BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B
paccMaTpUBaEMbIX SBJICHUSIX;

- BHOCUTH KOPPEKTHUBHI B IEATEILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YyIbTATOB IIEJISIM, OIEHUBATHh PUCKH
MOCJIEACTBUH NeITEITLHOCTH,

- pa3BUBAaTh KPEaTUBHOE MBIIICHUE MTPU PEILICHUN

JAucuMnimHapHble

- copMuUpOBaTh TPEICTABICHUS O POJH U MECTe
(U3UKM U aCTPOHOMHUH B COBPEMEHHOW HAay4YHOU
KapTUHE MHpPa, O CHCTEMOOOpa3yromel poiu Gpusuku
HayK,
COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJE€ POCCHUICKUX U
3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
MOHUMaHUE (PU3NYECKON CYIIHOCTH HaOII01aeMbIX

B pa3sBUTUH CCTCCTBCHHBIX TCXHUKH H

SIBJICHUM MHUKPOMHpPAa, MAaKpOMHpa M METraMHpa;

MOHMMAaHUE POJM AaCTPOHOMHHM B MPAKTHYCCKOU
JeSITeJIbHOCTH YeJIOBeKa W JIaJbHEHIIeM HaydyHO-
TEXHHYECKOM pomu
dbopMupoBaHuH  Kpyrozopa u (YHKIIMOHAILHOM

T'paMOTHOCTH YCJIOBCKA I PCHICHUA NPAKTHYCCKUX

pa3BUTHUH, ¢usukn B

3azay;
- chopmMHpOBaTH YMEHUS PELIaTh PACUETHBIE 3a/1a4H C
SIBHO 3aJIaHHON (DU3MYECKON MOJIEbI0, HUCIOJIb3YsI

(u3nyeckye 3aKOHbI U IPUHIIUIIBL, HA OCHOBE aHAJIN3a
yCIOBUSL 3aJjaud BbIOMpATh (U3UYECKYIO MOJIENb,
U (GopMyIbl,
HEe0OXOIMMBIE JIJISl €€ PelIeHUs], TPOBOJIUTH PACUEThI

U OLICHHWBATHh PEAJIbHOCTh IOJIYYEHHOI'O 3HAYEHHUS
(buzmgeckoi Ka4eCTBEHHbBIE
3a/layM, BBICTPAWBasl JIOTUYECKU HEMPOTUBOPEUUBYIO

BBIACTIATH (1)I/ISI/I‘I€CKI/IG BCJIMYNHBI

BCJIIMYHHBI, pemaTtb

LIEMIOYKY PACCYKJICHUH C ONOpOl Ha H3Yy4YCHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;



YKU3HEHHBIX MPoOIeM

0) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BJIAJICTh HABBIKAMH y4€OHO-HCCIIEIOBATEIHCKON U
MPOEKTHOI AESITEeTbHOCTH, HAaBBIKAMHU DPa3peLICHUS
npo0Jem;

- BBISIBIIAATh IPUYUHHO-CIIC/ICTBEHHBIE CBS3U U
aKTyaJIu3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI IJIS I0Ka3aTeNbCTBA
CBOMX YTBEPKJICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

- QHAJTM3UPOBATH MOJYYEHHBIE B XOJI€ PEHICHUS 3a/1a4u
pe3yNbTaThl, KPUTHUECKH OIICHUBATh UX JTIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;

- YMETh MEPEHOCUTD 3HAHUS B TIO3HABATEIILHYIO U
MPAKTUYECKYIO 001aCTH KU3HEACATEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX MMPEIMETHBIX
oOuacrei;

- BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OpUTHHAIBHBIC
MOAXO/bI U PEIICHHUS;

- CIOCOOHOCTH MX UCIONIB30BaHUS B TO3HABATEILHOMN

Y COLIMAJIBHON IPAKTHUKE

- BIAACTh  OCHOBOIIOJIATAIOMUMU  (DU3UUCCKUMHU
MOHATUAMM U BEIWYUHAMH, XapPaKTEPU3YIOIIHUMHU
(u3nyecKue mporecchl (CBI3aHHBIMU C MEXaHUYECKUM
JIBHKCHHEM, B3aUMOJCHCTBUEM TEJl, MEXaHUUCCKHUMU
KoJeOaHUsIMU ¥ BOJHAMU, ATOMHO-MOJCKYJISPHBIM
CTPOCHHMEM BEIECTBAa, TEIUIOBBIMU MPOIECCAMU;
3IEKTPUUYECKUM U MarHuTHBIM TIOJISIMU,
3IEKTPUUECKUM TOKOM, AJIEKTPOMATHUTHBIMU
KOJICOAHHSMH M BOJIHAMHM; ONTUYCCKHMU SBJICHHIMHU;
KBAaHTOBBIMH  SIBJICHUSIMU, CTPOCHHEM aToMa H
aTOMHOTO  SiJpa, PAJMOAKTUBHOCTBHIO);  BJAJICHHE
OCHOBOTIOIAraloIUMHU ACTPOHOMHUYECKUMHU
MIOHATHSIMU, MMO3BOJISIIOIIMMU XapaKTepU30BaTh
MPOIECCHI, MPOUCXOAANIME HAa 3BE3/1aX, B 3BE3JHBIX
CHUCTEMaX, B MEXTaJaKTHYECKON cpeje; IBHKEHUE
HeOECHBIX TeJ, SBOJIIOIUIO 3Be3]1 U BeeneHnoii;

- BJIAZIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U

TEOpHUsMH (3aKOH BceMHUpHOTO TsroTenus, [, I u 111
3aKOHbI HbIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPIHH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHIUIT
CYNEPIO3UIIMH CHUJI, TPUHIUI PABHOIPABHOCTHU
WHEPIHUAIbHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETHUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, Fa30BbIE
3aKOHBI, IEPBHIN 3aKOH TEPMOIMHAMHUKH; 3aKOH
COXpaHEHHUs IEKTPUIECKOTO 3apsa, 3akoH Kymona,
3akoH OMma JiJ1 yd9acTka 1nenu, 3akod Oma 1J1sl MoJTHOM
3JIEKTPUYECKOM LIenH, 3aKoH J[>koyis - JIenna, 3aKkoH
AJIEKTPOMArHUTHOW WHIYKITUW, 3aKOH COXPAHECHHS
SHEPTHH, 3aKOH MPSIMOJIMHEHHOTO PaCIIPOCTPaHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHECHUS YHEPTUH, 3aKOH
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OK 02. Ucnonb30Bath
COBPEMEHHBIE CPEJICTBA
MIOMCKa, aHAJIU3a U
MHTEpHpeTanuy HHHOpMaIHH,
1 nH(OpMaIOHHBIE
TEXHOJIOTUH ISl BHITIOJHEHHUS
3a7a4 npoQecCHoHaIbHOMI
JeSATeIbHOCTH

B 00;12cTH I€HHOCTH HAYYHOI0 NO3HAHHUS:

- chOpPMHUPOBAHHOCTH MUPOBO33PECHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ 00IIeCTBEHHON MPAKTUKH, OCHOBAaHHOTO Ha
JMaJIore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM U UUTATENbCKON
KYJBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEKIY
JFOIBMU ¥ TTIO3HAHUS MUPA;

- OCO3HAHHE IICHHOCTH HayYHOH NI TeIbHOCTH,
TOTOBHOCTbH OCYILIECTBIISITh MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO ACATEIHHOCTh WHANBUIYAIBHO U B
rpyrmre;

OgiajeHne yHUBepPCAJIbHBIMHU y4eOHBIMH
NMO3HABATEJIbHBIMH /I CTBUSIMM:

B) padora ¢ uHopManueii:

- BJIaJIETh HaBBIKAMH TIOJTYYCHUST HHPOPMAIIUH U3
WCTOYHUKOB Pa3HBIX TUTIOB, CAMOCTOSITEIIHHO
OCYILECTBIISATh MOUCK, aHAJIN3, CHCTEMATHU3ALUIO U
UHTEPIPETANNI0 HHPOPMAITUHU Pa3TNIHBIX BUIOB U
dbop™m mpeacTaBICHUS;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax C y4eTOM
Ha3zHauYeHUs WH(OPMAIINX U LIEIeBOI ayTUTOPHH,
BBIOMPAsi ONTUMATIEHYIO (DOPMY TIPEACTABICHUS U
BU3YaIM3aluy;

COXpaHEHHsI UMITYJIbCa, 3aKOH COXPAHCHHUS
JIEKTPUUYECKOTO 3apsi/a, 3aKOH COXPaHESHUS
MaccoBOT0 YHcia, MoCTynaTsl bopa, 3akoH
PaZMOaKTUBHOTO pacraja); yBepeHHOe
MICTIONIb30BAaHME 3aKOHOB U 3aKOHOMEPHOCTEH Ipu
aHanu3e PU3NYECKUX SBJICHUN U IPOIIECCOB

- YMETb YUUTHIBATh 'PAHUILIBI IPUMEHEHUS U3yUYEHHBIX
(bu3nyeckux MojeNel: MaTepraibHas TOUKa,
MHEpLMaIbHas CUCTEMA OTCYETa, UI€aIbHbIN Ia3;
MOJIEIN CTPOEHUS T'a30B, KUIAKOCTEH U TBEPABIX Tell,
TOYEYHBIN JIEKTPUUYECKUI 3apsl, sAepHas MOJIEIb
aTOMa, HyKJIOHHAsi MOJZI€JIb aTOMHOTIO sipa IIpU
peleHny GU3NIECKUX 3a1a4

- yMETb (POPMHUPOBATH COOCTBEHHYIO IIO3ULIUIO 110
OTHOIICHHUIO K (pU3nuecKkoi nHpopMau,
M10JIy4aeMO U3 pa3HbIX UICTOYHUKOB, YMEHHM
UCIIO0JIb30BaTh IU(POBbIE TEXHOJIOTHH IS TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
Mpe/icTaBICHHs y4eOHOM U HAyYHO-TIOMYJISIPHOM
UH(POPMALINK; pa3BUTHE YMEHUI KPUTHUECKOTO
aHaM3a rnosxydaeMoi HHpopMauu
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OK 03. [TnaaupoBats u
peanu30BbIBaTH COOCTBEHHOE
po¢eCCuOHAIBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIHCKYIO
JeSTeITbHOCTD B
npodeccuonanbHOi chepe,
WCTIOJIb30BATh 3HAHUS IO
(uHaHCOBON rPaMOTHOCTH B
Pa3NUYHbBIX KU3HEHHBIX
CUTYaIHsIX

- OLICHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTb
UH(POPMaIIH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-
THYECKUM HOPMaM;

- UCTIOJIB30BaTh CPENICTBA MH(POPMAIIMOHHBIX
KOMMYHHKAITHOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTraHU3AI[MOHHBIX
3aj1a4 ¢ coOr0IeHuEeM TPeOOBaHUIT SPrOHOMHUKH,
TEXHUKU 0€3011aCHOCTH, THTUEHBI, PECYpCOCOeperKeHUs,
NPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMU PACTIO3HABAHUS U 3aIUTHI
nHpopmanu, “HPOPMAITMOHHOH 0€30IMacHOCTH
JTUYIHOCTH

B 06s1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

-- chOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
STHYECKOT'O ITOBEICHU,

- CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh
OCO3HAHHBIE PELIEHUS, OPUEHTUPYACH HA MOPAJILHO-
HpaBCTBeHHBIG HOpMBI 1 I€HHOCTH,

- OCO3HAHUE JIMYHOIO BKJIa/1a B IOCTPOCHHUE YCTOMUYUBOTO
Oynyuiero;

- OTBETCTBCHHOC OTHOIMICHNEC K CBOUM pOI[I/ITeJ'ISIM 158
(Mnm) IpYrUM 4I€HaM CEMbH, CO3/IaHUIO0 CEMBHU Ha
OCHOBE OCO3HAHHOTI'O NPUHATHUSA LIECHHOCTEN CEMENHOMN
’KU3HU B COOTBETCTBUHU C TPAaJUuLIUAMH Hapoa0B Poccuu;
OBiaieHHue YHUBEPCAJbLHBIMH PeryJsiTUBHbIMU
JeHCTBUSAMM:

a) caMOOpraHM3anus:

- CAMOCTOSITEILHO OCYIIECTBIISATH MTO3HABATEIbHYIO
JESITENIbHOCTD, BBISBIISTH MPOOJIEMBI, CTABUTH U
dbopMyIMpOBaTh COOCTBEHHBIC 33/1a4H B

- BJIaJICTh OCHOBHBIMHU METOIAMU HAyYHOTO
MTO3HAHUS, UCIIOJIb3YEMBIMU B (PU3UKE: TPOBOJAUTD
MpsIMbIE€ U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX
BEJIMYHH, BEIOMpasi ONTUMANIbHBIN C1OCO0 U3MEPEHUS
1 UCHOJIb3YS U3BECTHBIE METO/Ibl OLIEHKU
NOTPELIHOCTEN U3MEPEHU, IPOBOIUTH
HCCIIEIOBaHNE 3aBUCUMOCTEN (PU3NYECKUX BEIUYUNH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHHH, OOBSICHATh
MIOJIy4YE€HHBIE PE3YJIbTaThl, UCTIOIb3Ysl (PU3NUECKHe
TEOpUH, 3aKOHBI U TIOHATHUS, U JI€1aTh BHIBOJIBI;
coOroAaTh MmpaBuiia O€30MMacHOTO Tpyia IpU
MIPOBEICHUH UCCIIEIOBAaHUH B paMKaX y4eOHOTro
HKCHEPUMEHTA U YUeOHO-HCCIIeI0BATEIbCKON
JeSITeIbHOCTH C MCIIOJIb30BaHUEM I (PPOBBIX
W3MEPUTENBbHBIX YCTPOHCTB U TaOOpaTOPHOTO
00opyoBaHus; CPOPMHUPOBAHHOCTH MPEACTABICHUI
0 METO0/1ax MOJYYEeHHs] HAyUYHbIX aCTPOHOMHUYECKUX
3HAHUI;
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OK 04. D dexTrBHO
B3aUMOJICHCTBOBAThL U

00pa30BaTeNbHOI JEATENbHOCTH U )KU3HEHHBIX
CUTyalUsX;

- CAMOCTOSITENIbHO COCTABJISATH IIJIaH PELeHUs MPoOIeMbl
C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTECHUM;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

Croco0CcTBOBaThH (POPMUPOBAHUIO U MPOSIBICHUIO
HIMPOKOH APYIUIMH B PA3HBIX 00JIACTSIX 3HAHUH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPO.JIb:

UCIIOJIb30BaTh TPUEMbI PEIICKCUH TSI OICHKU
CUTYaIlH, BEIOOpa BEPHOTO PEIICHUS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh
PELICHHS IO X CHUKEHHUIO;

B) IMOIMOHAJIbHBIM HHTEJJIEKT,

NpeAnoJaarauuii cpopMupoBaHHOCTD:

BHYTPEHHEN MOTHBAIlMH, BKJIIOUAIOIIEH CTpEMIIEHUE K
JIOCTUKEHUIO LIEJIH U YCIIEXY, ONITUMHU3M,
WHUIIMATUBHOCTh, YMEHUE JEHCTBOBATDH, UCXOJS U3 CBOUX
BO3MOXKHOCTEIA;

- BMIATHH, BKJIIOYAIOIEH CIOCOOHOCTH MOHUMATh
AMOLHUOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €0 MPHU
OCYIIECTBIEHUN KOMMYHHUKAIIUHU, CHOCOOHOCTH K
COYYBCTBHIO U COTIEPEKUBAHUIO;

- COIIMAIbHBIX HABBIKOB, BKIIFOUAIOIINX
CMOCOOHOCTHBBICTPANBATh OTHOIICHHS C IPYTUMHU
JIIOJTEMH, 3a00TUTHCSI, IPOSIBIISITE HHTEPEC U

paspemniarb

KOH(JIMKTBI

- TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U
CaMOpPa3BHUTHIO, CAMOCTOSTEIILHOCTH 1

- oBIaAeTh (chopMUPOBATH IIPEICTABIICHHUS )
MpaBWJIAMU 3amucu GU3HIECKUX POpMYI perabedHO-
TOYCYHOU cUCTeMbl 00o3HaueHuii JI. bpaiins (s
CJICTIBIX U CIA0OBHUAAIINX 00YUatOIIUXCsl)

- OBJIAJACTh YMCHUSIMU pa60TaTB B I'pYIIIC C
BBIITOJTHCHHUEM PA3JIMYHBIX COLUMAJIbHBIX poneﬁ,



paboTaTh B KOJIJICKTUBE U
KOMaH/JIe

OK 05. OcymiecTBisATh
YCTHYIOU TTUCHMEHHYIO
KOMMYHHUKAITHIO Ha

CaMOOIIPEIEIICHUIO;
-OBJIa/ICHNE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MIPOEKTHOM M COLIMAIIBHOM JIEATEIIbHOCTH;

OBiaieHHe YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU/IEHCTBUSIMH

0) coBMecTHasi 1eATeJIbHOCTD!

- IOHUMATh U UCMOJb30BaTh IPEUMYILIECTBA KOMaHHOU
Y MHJIUBUyAJIbHOU pabOTHI;

- IPUHUMATh LIEJTU COBMECTHOM JI€ATEIbHOCTH,
OpraHU30BBIBATH U KOOPJAUMHUPOBATH JCHCTBUSA I10 €€
JOCTH>KEHMIO: COCTABJIATH IUIaH IEUCTBUM, paclpeaeisaTh
POJIM C YI€TOM MHECHHI YIaCTHUKOB O0CYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUSX
peabHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBIISATH MMO3UTUBHOE CTPATETUYECKOE TIOBEACHUE
B Pa3JIMYHBIX CUTYALMSX, IPOSIBISATH TBOPUECTBO U
BOOOpa)keHUE, OBITh HHUIIUATUBHBIM

OBiaieHHe yHUBEPCAJIbHBIMH PeryJIATHBHBIMHA
AEeCTBUAMMU:

') NPUHSATHE Ce0s1 U APYTUX JIIOIeii:

- IPUHUMATh MOTUBBI M apTYMEHTBHI IPYTUX JIIOAEH pu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO JIPYrUX JIIOJIEH Ha
OIINOKH,

- pa3BUBaTh CITIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUN
JIPYroro 4yenoBeKa

B 00s1acTH 3¢TETHYECKOT0 BOCTIMTAHMSA:
- 3CTETUYECKOE OTHOLLICHHE K MUPY, BKJIIOUasi 3CTETUKY
HAYYHOTO TBOPYECTBA, MPUCYILEro PU3NIECKOMN HAYKe;

IUTAHUPOBATh PabOTY IPYIIIbI, PAlMOHATBHO
pacrpenensirTh IesTeIbHOCTh B HECTaHAaPTHBIX
CUTYaIIHsX, aJICKBATHO OICHUBAThH BKJIAJl KQXKIOTO U3
YYaCTHHUKOB TPYIIIBI B PEIICHUE PacCMaTPUBACMOMN
pOOIEMBI

- YMETh pacrlo3HaBaTh (PU3NIECKHE SIBICHUS
(iportecchl) U OOBACHATH UX HA OCHOBE U3YYCHHBIX
3aKOHOB: PAaBHOMEPHOE ¥ PaBHOYCKOPEHHOE
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rOCy/1IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eToM 0coOeHHOCTEN
COLIMAJILHOTO U
KYJIBTYPHOTOKOHTEKCTa

OK 07. ConeiicTBOBaThL
COXPAHEHUIO OKpYKaroIIel
CpelIbl, pECypcoCcOepeKeHUI0,
MIPUMEHSATH 3HAHUS 00
HU3MCHCHHUH KJIUMarTa,

- CIOCOOHOCTH BOCIIPUHUMATD PA3IMYHBIE BUIBI
HCKYCCTBa, TPAJIULIUU U TBOPUYECTBO CBOETO U
JPYTUXHApPOJIOB, OIIYIIATh YMOIMOHAIBHOE
BO3JICMCTBUE UCKYCCTBA;

- yOeXIE€HHOCTh B 3HAUUMOCTH /ISl TUYHOCTH U
o011ecTBa 0TEYECTBEHHOTO 1 MUPOBOTO HCKYCCTBA,
THUYECKHUX KYJIbTYPHBIX TPAIUINA U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPA)KEHHUIO B Pa3HBIX BUAAX
HCKYCCTBa, CTPEMJICHHE MPOSBIIATH Ka4yeCTBa TBOPUYECKOM
JUYHOCTH;

OsJajieHne yHMBepPCATbHbIMU
KOMMYHUKATHBHBIMU/ICHCTBUSIMU:

a) o0LIeHue:

- OCYIIECTBIISITh KOMMYHHUKAIIMHU BO BCEX c(hepax KU3HU;
- pacnio3HaBaTh HeBepOAIbHBIE CPEACTBA OOIICHHUS,
MIOHMMAaTh 3HAYEHUE COIMATBHBIX 3HAKOB, PACTIO3HABATH
MPEINOCHUTKY KOHQIUKTHBIX CUTYallUl U CMATYaTh
KOH(JIUKTBI;

- pa3BepHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUSI

C UCTIOJIh30BAaHUEM SI3BIKOBBIX CPE/ICTB

B o0/1acTH 3K0710rM4Y€CKOro BOCIIUTAHMS:

- ¢hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYIBTYPHI,
IIOHUMAHHUEC BJINAHUS COMUAIIBHO-O3KOHOMHWYCCKUX
MPOIECCOB HA COCTOSIHUE MPUPOTHON U COI[UATILHOM
Cpe/bl, 0CO3HAHUE TTI00ATBHOTO XapaKkTepa

IpsIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE TTa/ICHHE
TEJ, IBXKEHHE 110 OKPY>KHOCTH, UHEPIIUS,
B3aMMOJICHCTBUE TeIl, KOJIeOATeIbHOE IBHKEHUE,
pEe30HaHC, BOJIHOBOE JIBIkKEHUE; MU Dy3us,
OpOYHOBCKOE JBUKCHHE, CTPOCHHE KHUIKOCTEH U
TBEPJBIX TEJ, U3MEHEHUE 00bEMa TeJ NMpHU
HarpeBaHuu (OXJIaXIEHUH ), TEMJIOBOE paBHOBECHE,
WcIapeHue, KOHeH calus, IaBjIeHue,
KpUCTAJUIM3aIUs, KUTICHHUE, BIIAXKHOCTh BO3]IyXa,
CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEMIOBOTO
JBUKEHHSI MOJIEKYJI C aOCOIIOTHOM TeMIlepaTypoH,
MOBBIIIICHHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B
3aKPBITOM COCYZE, CBA3b MEXKY IapaMeTpaMu
COCTOSIHUS ra3a B M30IPOLIeccax; AIeKTpU3alus Tel,
B3aMMOJICHCTBHE 3aps 0B, HATPEBAHKUE MPOBOIHUKAC
TOKOM, B3aMO/JIEHCTBHE MATHUTOB,
3J€KTPOMAarHUTHAsI UHIYKLHUSL, AE€HCTBUE MAarHUTHOTO
MOJIsSI HA IPOBOJHMK C TOKOM M JIBHXKYIIMICS 3apsi,
ANEKTPOMArHUTHBIE KOJIeOaHUs U BOJHBI,
NPSIMOJIMHEMHOE pacpoCTpaHEHUE CBETA,
OTpakeHUe, MpeoMIIeHHEe, UHTepPEPEHIINS,
TudpaKIys v MOJSIpU3aIUs CBETa, IUCTIEPCUs CBETA;
(dhoTornekTpuueckuii 3PpPexT, CBETOBOE JTaBJICHHE,
BO3HUKHOBEHHE JIMHEWUATOTO CTIEKTPa aTOMa
BOJIOPO/Ia, €CTECTBEHHAS M ICKYCCTBEHHAs
PaaTnoOaKTHUBHOCTD

- chopMHpOBaATH YMEHHS IPUMEHSTH MOTYICHHBIE
3HAHUS JUISI OOBSICHEHUS YCIOBHIA MPOTEKAHUS
(bu3MYeCKUX SIBICHUN B IPUPOJIE U [Tl IPUHSITHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM XKU3HU JJISI
oOecrieyeHns: 6€30MaCHOCTH MPU OOPALIEHUH C
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IPUHLUIBI OEPEXKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JICCTBOBATh B UPE3BbIYaNHBIX
CUTYaLUsAX

9KOJIOTUYECKUX MTPOOIIeM;

- IJJAHUPOBAHUE U OCYLICCTBIICHUE JICUCTBUI B
OKPY’KaIOILIeW Cpelle Ha OCHOBE 3HAHUsA LIEJIeH
YCTOMUYMBOIO pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HEIPUATUE NEUCTBUM, IPUHOCALINX BPE
OKpYXKarolleu cpee;

- YMEHHE [TPOrHO3UPOBATh HEOJAronpUsATHbIE
HKOJIOTUYECKHE MTOCIIEACTBUS IIPEANPUHAMAEMBIX
JICMCTBHM, IPEAOTBPAILATh UX;

- PaCIIMPEHHE OIBITA ACATEINBHOCTH 3KOJIOTUYECKON
HalpaBJIEHHOCTH Ha OCHOBE 3HAHUH 1O (pU3UKe

OBITOBBIMHU IPHOOPAMHU M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHECHHUS 3I0POBbS U COOTIOACHUS
HOPM 3KOJIOTHYECKOTO TOBEJCHUS B OKPYKAIOIIEH
cpelie; TOHUMaHue HEOOXOAMMOCTH MPUMEHEHUS
JOCTHXKEHUH (PU3UKU U TEXHOJIOTUH st
PaLMOHAIBHOTO MTPUPOAOIIOIB30BAHUS
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2. CTpykTypa u coaep:kaHue 0011e00pa30BaATeILHONH THCIUTLTHHBI

2.1 O0beM AUCHUNJIMHBI ¥ BUIbI y4e0HO0i#i padoThl

Bun yaeOHO# paboThI O0bem B
qacax
O0BemM 00pa3oBaTEIBLHOMN MPOTPAMMBI 44
JCIIATUTHHBI

1. OcHoBHOE cosepxaHue 44
BT. 4.
TEOpEeTUIECKOoe 00yUeHHE 36
71a00paTOPHBIC 3aHATHUS 0
KOHTPOJIbHBIE PaOOTHI 8

IIpomesxyTouHas arTecTanus
(muddepeHpOBaHHBII 3a4€T)
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2.2. TeMmaTu4eckuii IUVIaH M coJep:KaHUe TUCHUIIHHBI «DU3HKAY

HaumenoBanu Conep:kanue y4eOHOro MaTepuaJia, JadopaTopHble U NPaAKTHYeCKHe PadoThbI, DopMupyemMbI
epas3/iesioB U CaMOCTOsITeIbHasi padoTa 00y4aoImMXxcs, KypcoBasi padora Obnem eo01ue u
TeM (mpoekT) (eciu npedycmompenvt) acoe npodgeccuoHa
bHbIE
KOMIIeTCHIIM U
1 2 3 4
Beenenue. Coaep:xanue yueOHOro MaTepuaJa: 0 OK 03
®u3HuKa U MEeTOAbI | dusuka — (QyHJaMEHTaNbHAS HAYKa O IPUPOJie. ECTeCTBEHHO-HAYYHbIH METOI HO3HAHHUS, ET0 OK 05
Hay9qHOTr0 BO3MOKHOCTH W TPaHHULbl TPUMEHUMOCTH. DKCIEPUMEHT U TEOPHS B IPOLECCe MO3HAHUS
MO3HAHMS
npupoibl. MonenupoBanue GU3NYECKUX SIBICHUI U MpolieccoB. Poib sKkcriepuMenTa u TeOpuu
B Ipouecce no3Hanus npupoapl. dusznueckas BennurHa. Pu3nyeckre 3aKOHbL. ['paHHIbI
MPUMEHUMOCTH (GU3NYECKUX 3aKOHOB U Teopuil. [Ipunuun coorBercTBus. [lonsrue o
¢busnueckoil kaptune mupa. llorpemHocTH uU3MepeHUl (U3NYECKUX BETUUYHMH
Pa3znen 1. Mexanuka 6 OK 01
Tema 1.1 Coaeprxanue y4eOHOro MaTepuaa: 2 OK 02
OcHoBbl Mexanuueckoe IBM)KEHHE U €ro BHUIbl. MarepuanbHas Touka. CKalsipHble M BEKTOPHBIE OK 04
KMHCMATHKH ¢dbusznveckrue BenMuUHBL. OTHOCUTETHHOCTh MEXaHMUYECKOro IBIKeHus. Cucrema oTcUera. OK 05
[Tpunun otHocuTensHOCTH ["anunes. Tpaektopus. [1yTh. OK 07
[lepemenienne. PaBHomepHoe npsMonanHeitHoe ABuxeHue. CKOpoCTh. Y paBHEHUE JIBUKECHHUSL.
MrHoBeHHas U cpeHss CKOPOCTH. Y ckopeHue. [IpsimonnHeiiHoe JBUKEHNE C TOCTOSTHHBIM
ycKopeHueM. /[BrKeHHe ¢ MOCTOSHHBIM YCKOpEHHEM CBOOOAHOTO nageHus. PaBHoMepHOE
JBIKEHHUE TOYKHU TI0 OKPY>KHOCTH, YIJIOBasi CKOpOCTh. L[eHTpocTpeMuTenbHOe YCKOpEHHe.
Kunemartunka aGCoMOTHO TBEPAOTO Tena
Tema 1.2 Coaeprxanue yueOHOro MaTepuaa: 2

OCHOBBI JUHAMHUKU

OcHoBHas 3agada JUHaMHUKH. Cuma. Macca. 3akonsl Mmexanuku HpiotoHa. Cuinl B napupone.
Cuna TsDKeCTH U cuja BCCMHUPHOI'O TATOTCHUA. 3akoH BCCMHUPHOI'O TATOTCHUA. HepBaﬁ

KOCMHYECKasi CKOpocTh. JIBmkeHwe 1utaHer W Manblx Ten ComnHedyHOM cuctembl. Bec.

Hesecomocts. Cunbl ynpyroctu. CHitbl TpeHHs
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Tema 1.3 Conep:xanue yueOHOro MmaTepuaJja: 2
3akonbl coxpanenus: | Umnynse tena. Mmmynbe cuibl. 3akOH COXpaHEHUs MMITyJbca. PeakTHBHOE JBH)KEHUE
BMEXaHUKE Mexanunueckas pabora u MomHocTs. Kunernueckas sueprus. I[loreHnuanbHas sueprusi. 3aKoH
COXpaHEHH MEXaHHUYECKOW 3Hepruu. Pabora cuibl TsHKeCTH U CUiibl ynpyroctu. [Ipumenenue
3aKOHOB COXpaHeHHs. VIcronp30BaHME 3aKOHOB MEXAHHMKH Ui OOBSCHEHHS JBIIKCHHUS]
HEOECHBIX Tel W JAJs pa3BUTUS KOCMHUYECKUX WCCIIEAOBAaHHUM, I'paHMLbl NPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH
Paznen 2. MogekyJsipHasi puzuka u 8 OK 01
TEPMOJIMHAMMKA OK 02
Tema 2.1 Conep:xanue yueOHOro MaTepuaJjia: 2 OK 03
OcHoBbI OcCHOBHBIE MOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKOW Teopuu. Pazmepsl U Macca MOJEKyl U OK 04
MOJICKYJIAPHO- atomoB. bpoyHoBckoe naBmwkeHue. CTpoeHHE Tra3000pa3HBIX, JKUIAKHX W TBEPIBIX TEIl. OK 05
KHHETHYECKOH WneanpHbiii ra3. JlapneHnue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM Teopuun OK 07
Teopun ra3oB. Temneparypa u ee uaMepeHue. AOCOIIOTHBIN HYJIb TEMIIEpATyphl. TepMoarMHaAMHUYECKast
mkana Temreparypsl. TemnepaTypa 3Be31. CKOPOCTH JBHKEHHS MOJIEKYJ U UX W3MEpEHHE.
YpaBHeHUE COCTOAHUS HeabHOTO ra3a. M3omponeccsl 1 ux rpaduku. ['a30Bbie 3aKOHBI
JlaGopaTopHble padoThI: 0
1. 3yuyeHune 01HOTO U3 U30MPOLIECCOB
Tema 2.2 Conep:xanue yueOHOro MmaTepuaJjia: 2
OcHoBBI Buytpennss sneprus. Pabora u teronepenada. KonuuecTBo TemoTsl. Y paBHEHHE TEMJIOBOIO
TEPMOTUHAMUKHA Oanmanca. IlepBoe Hawanmo TepMoaWHAMHMKH. AnauabaTHblii mpouecc. Bropoe Hawamo
tepmoauHamuku. TerutoBble asurarenu. KIIJ] tremnoBoro nsurarens. OxpaHa npUpoObl
Tema 2.3 Coaepsxanue y4eOHOro MaTepuaa: 2
ArperaTHble Hcnapenne u xoHaeHcauus. HacblmeHHblit map u ero cBoictBa. OTHOCHTENbHAS BIIAXKHOCTH
cocrosHmsBenecTsa u | BO3AYXa. IIpubopsr jist  ompeseneHus BIaXKHOCTH BO3AyXa. Kumenume. 3aBHCHMOCTH
(basosbie TEMIEPATyphl KHUIICHHA OT JaBJICHHS. XapaKkTepuCTUKa JKUIKOTO COCTOSIHHUS BEIIECTBA,
bmwxnuit nopsnok. [losepxHocTHoe HaTspkeHUe. CMaunBanue. KanwuisipHble sBJICHUS.
TIEPEX OB XapakTeprCcTHKa TBEPOTO COCTOSIHUS BemecTBa. KpucTtanmdyeckue u aMmophHbIe Tena
JlabopaTopHblie padoThI: 0
2. OmpenienieHue BIaKHOCTH BO3TyXa
KonTpoabnasi padora Nel «MonekynsipHas GU3MKa U TEPMOJUHAMUKA 2
Pa3nen 3. DileKTpoguHaAMHUKA 12 OK 01
Tema 3.1 \ Conep:kanue y4eOHOr0 MaTepuaja: 2 OK 02
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DIIEKTPUYECKOE TOJIE

DJIEKTPUYECKHUE 3apANbl. DJIEMEHTAPHBIN JIEKTPUUYECKUHN 3apsa. 3aKOH COXpaHEHHUs 3apsja.
3akon Kynona. Dnekrpuueckoe mose. HampsikeHHOCTH asekTpuyeckoro mnoss. IIpunuummn
cyneprno3unuu nosuei. [I[poBoJHUKN B 3JEKTpUUECKOM Mosie. JIUAIEeKTPUKU B SIEKTPUUECKOM
ToJe. [Tonspuzanus TUDJIEKTPUKOB. [Torenuuan. Pa3znocth MOTEHIINAJIOB.
DOKBUIOTEHIMANbHBIE TMOBEPXHOCTH. CBS3b MEXAY HANPSKEHHOCTBIO U Pa3HOCTHIO
MOTEHIIUAJIOB AJIEKTPUYECKOr0 MOJisl. DIeKTpoeMKocTh. KoHeHcaTopsl. DHeprus
3apsHKEHHOI0 KOHieHcaTopa. [ [puMeHenne KoHaeHcaTopoB

Tema 3.2 Conep:xanue yueOHOro MaTepuaJja:
3aKOoHBI YcnoBusi, HEOOXOAUMBIE JJIs1 BOSHUKHOBEHHS W TOAJEPXKaHHS AJIEeKTprueckoro Toka. Cua
IIOCTOSIHHOTOTOKA | TOKA. OJIEKTPUYECKOe conpoTuBieHHe. 3akoH Oma st yuacTka uenu. [lapamnenbHoe u
MIOCJIEZIOBATENbHOE COEAMHEHUE IPOBOJHUKOB. PaboTa M MOIIHOCTH IOCTOSIHHOI'O TOKA.
TennoBoe neiictBue Toka 3akoH Jxoyns—IJleHna. OnexkTpoaBuKylias Cujla HUCTOYHHMKA
TOKa.
3axon Oma 1151 TOJHOM LIenn
JlaGopaTopHble padoThI:
3. M3yueHue 3aK0OHOB IIOCIIEA0BATENBHOIO U TAPAJIEIbHOTO COEAMHEHNI IPOBOIHUKOB.
4. N3mepenue D/]C u BHYTpEHHETO CONPOTUBIIEHUSI HICTOYHHUKA TOKa
Tema 3.3 Coaepsxanue y4eOHOro MaTepuaa:
DyeKTpUYECKUil TOK | DIIEKTPUYECKUH TOK B METailaxX, B DJIEKTPOJIMTAaX, Ta3ax, B BaKyyMme. DIEKTPONIU3. 3aKoH
BPa3JINIHBIX annektponuza Papanes. Bunel razoBeix paspsnoB. TepmoanekTpoHHas smuccus. [lnmasma.
cpenax DNeKTpUUYEeCKHii TOK B MOJYNpoBogHHKax. COOCTBEHHAs! U MPUMECHAas MPOBOJUMOCTH. P-n
nepexoz. [TomynpoBonHuKoBbIe MpUOOPEL. [IpuMeHeHne noaynpoBOHIKOB
Tema 3.4 Coaeprxanue y4eOHOro MaTepuaa:

MaruuTtHoe 1ose

Bekrop mnHaykiuu maraHutHoro nojis. BzaumopeiictBue tokoB. Cuna Ammnepa. [Ipumenenue
cuibl Amnepa. MarauTHbld OTOK. J[eficTBME MarHMTHOTO MO HA JIBIKYIIUiics 3apsia.Cuna
Jlopenua. Ilpumenenue cunbl Jlopenia. MaruutHele cBoiicTBa BemiecTBa. CollHeUHast
AKTUBHOCTH U €€ BIUsSHHE Ha 3eMito. MarHuTHele Oypu

Tema 3.5
DJIEKTPOMAarHuTH
ATUHTYKIIHS

Conep:xaHue y4eOHOr0 MaTepuasia:

SIBneHME DJIEKTPOMAarHUTHOM MHAYKLUMHU. 3aKOH 3JIEKTPOMAarHUTHOM HMHAykuuu. IIpaBuio
Jlenna. BuxpeBoe nanektpuueckoe nose. DJC MHAYKIMH B ABMXKYIIMXCS IPOBOAHMKAX.
SBnenne camonHAYKIMHU. HOYKTUBHOCTE. DHEPrusi MarHUTHOTO IIOJISI TOKA.
DNEeKTPOMarHuTHOE I0J1e

JlabGoparopHblie padoThbI:

OK 03
OK 04
OK 05
OK 07
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‘ 5. N3yuenue siBeHUs 31€KTPOMarHUTHON UHIYKITUU

KonTpoabHnas padora Ne2 «Onekrpuueckoe noJie. 3aKOHbl MOCTOSIHHOTO TOKAa. MarHuTHoe moJie.
DJIeKTpOMarHUTHAS MHTYKITHS

Paspnen 4. Koste6anus 1 BOJIHBI OK 01
Tema 4.1 Conep:xanue yueOHOro MmaTepuaJjia: OK 02
Mexanuueckue I'apmonunueckue xonedbanus. CBoOOIHBIE MexaHUueckue Konedanus. [IpeBparienne sHepruu OK 04
KoJIeOaHUs U npu  KojeOaTeJbHOM JBWKEHHH. Marematnyeckuii MasTHUK. [Ipy>KMHHBI MasTHUK. OK 05
BOJIHBI Broinyxxaennsie Mexanndyeckue kosnebanus. Pesonanc. OK 07
[TonepeuHsle U MPOAOIBHBIE BOJIHBL. XapaKTEPUCTHKH BOJHBI. 3BYKOBBIE BOJIHBI. YIIBTPA3BYK H
€ro NpuMeHeHHe
Tema 4.2 Conep:xanue yueOHOro MaTepuaJjia:
OnektpomarauTtHeie | CBOOOMHBIE dneKTpoMarHuTHble KoieOanus. IlpeBpaienue sHepruM B KoyieOaTelIbHOM
KosnebaHus 1 BoIHbl | KOHType. [leproa cBoOOAHBIX 3iekTpuueckux konedbanuii. @opmyna Tomcona. 3aryxaromue
9JIEKTPOMAarHuTHele KoseOaHus. BwiHyXIeHHBIE 3NeKTpudeckue kojebanus. [lepemeHHBIN
ToK. Pe3oHanc B anekTpuyeckoil nenu. ['eHeparop mepeMeHHOro Toka. TpaHcopMaTopbl.
[Tomyuenue, nepeaaya u pactupeeeHue HIEKTPOIHEPTHH.
JJIeKTPOMarHuTHBIC BOJTHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJNH. OTKPBITHINA
KoseOatenbHbI KOHTYp. OmnbiTel I'. 'epia. M3o00perenue panno A.C. IlonoseiM. [Tonsitue o
panuocsssu. [Ipuniun paguocssasu. [IpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH
Pa3nen 5. Ontuka OK 01
Tema 5.1 Coaepsxanue y4eOHOro MaTepuaa: OK 02
[Tpupona cera Toueunsiit ucToyHMK cBeTa. CKOpPOCTh pPACIpOCTpAaHEHUs CBETA. 3aKOHBl OTPaXEHUS W OK 04
npenomienuss cBeta. [lpununun Iroiirenca. ConHeuHble W JIyHHble 3aTMeHus. llomHoe OK 05

OTpaXXCHUC. JIMH3EL HOCTpOGHI/Ie I/I306pa)KeHI/I$I B JIMH3aX. <D0pMyJ1a TOHKOH JIMH3HI.
VBennuenue auH3EL. 7183 Kak ontrdeckas cucteMma. ONTHYCCKUE HpI/I60pLI. Teneckomnsl

JlabGoparopHblie padoThbI:
6. Onpenenenue mokazaTens MPeIOMIICHHS CTEKIa

Tema 5.2

Conep:xkanue y4eOHOro marepuaJja:
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BonHoBEIE cBOIiCTBA
cBeTa

HNutepdepentiusa cBeta. KorepeHTHOCTh CBETOBBIX Jydeil. MHTepdepeHIMss B TOHKHX
wienkax. Konbua Hetorona. Mcnonb3oBanue nutepdepeHiiuu B Hayke U TexHuke. Judpakuus
ceera. [udpakuus Ha menu B nHapauieNdbHBIX Jydax. [ludpakunumoHHas —peleTka.
[Tonsspuzanus nonepeunsix BosiH. [lonspuzanus ceera. [lonspounsl. ucnepeus ceera. Busl
n3nydeHuil. Buael cnektpoB. Crnektpbl ucnyckanus. CriekTpsl norionieHus. CrekTpaabHbIN
ananu3. CnekTpaibHble Kiacchl 3Be3A. YibTpaduoneroBoe wusnyudeHue. HubpaxpacHoe
U3JIy4ECHHE.

Pentrenosckue nyuu. x npuposa u coiictsa. [1Ikana 31€eKTpOMarauTHBIX W31y4YEHHUI

JlaboparopHblie padoThI:
7. Onpenenenre AJIMHbI CBETOBOM BOJIHBI C TOMOLIBIO TU(PPAKIIMOHHON PEIIETKU

KountpoabHas padora Ne 3 «Kosebanus v BoHbI. ONITHKA»

N

Tema 5.3
CnenuanbHas
Teopus
OTHOCHUTEIBHOCTH

I[BI/I)KGHI/IG CO CKOPOCTBIO CBCTA. HOCTy.HaTLI TCOpPHUU OTHOCHUTCIBHOCTH U CICACTBUA U3 HUX.
I/IHBapI/IaHTHOCTL MOAYJId CKOPOCTH CBETA B BaAKYYyMC. 3Hepr1/1;1 mokos. CBs3p Macchl U
QHCPI' PIPICBO6OI[HOI>1 HYaCTHUILIBI. OJEMEHTHI peHHTHBHCTCKOﬁ JUHaMHUKH

Paznen 6. KBanToBas gpusnka

Tema 6.1
KBaunroBas
ONTHKA

Conep:xaHue yueOHOTr0 MaTepuasia:

KBanroBas runoresa ITnanka. Ternosoe usnydyenne. KopryckyisspHO-BOITHOBOM Jyallu3M.
@otoHsl. ['unoresa ne bpoiliig 0 BOJIHOBBIX CBOMCTBAaxX 4acTul. JlaBieHue CBETa.
Xumnueckoeaeiicteue cera. OnbiThl [1.H. Jlebenera u H.W. BaBunosa. ®otoaddexr.
YpaBHeHue

Ouinmteiina aia dotorddekra. [Ipumenenue pororddekra

Tema 6.2
®duzmuka atoma u
aTOMHOTO SIIpa

Conep:xaHue y4eOHOro MaTepuaJia:

Pa3Butne B3ris0B Ha CcTpoeHME BemlecTBa. Mojenu cTpoeHus aTOMHOTo siapa. SnepHas
mozenb aroma. OmbiTel 3. Peszepdopna. Monens atoma Bogopoaa no H. bopy. KBantoBbie
noctynatel  bopa. Jlazepsl. PanMoakTMBHOCTB. 3aKOH  paJMOAKTUBHOIO  pacraja.
PannoaktuBHble npeBpamieHus. CriocoObl HAOMIOACHUS U PETUCTPALIMU 3apsDKEHHBIX YaCTHII.
Crpoenne atomMHoro sapa. Jlegekt macchbl, SHEpPTusi CBSI3U U YCTOMUMBOCTh aTOMHBIX SIZIEP.
SAnepHple peakuuu. SnepHas dSHEpreTHKa. OHEPreTUYECKUIl BBIXOJ SAECPHBIX pEaKLUil.
HckyccTBeHHasl paJMOaKTUBHOCTh. JleneHue Tspkenblx snep. LlemHas spepHas peakuus.
VYmpasnsemas nenHas peakuus. SnaepHeiil peakrop. TepMosaepHbIil CUHTE3. DHEPrus 3BE3..
[TosmyueHnne pagroakTUBHBIX M30TONOB M MX NMpPUMEHEHHE. buosjorndeckoe nencTBue
pPaZMOaKTUBHBIX M3JIy4E€HUH. DJIIEMEHTapHbIC YaCTHULIbI

OK 01
OK 02
OK 04
OK 05
OK 07

Kontponbnas padora Ne 4 «KBanTOoBast pusnkar
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Pa3nen 7. Ctpoenue Beesnennoii 2 OK 01
Tema 7.1 Conep:xanue yueOHOro MmaTepuaJjia: 2 OK 02
Crpoenue Conneunas cuctema: TUIAHETHl U MaJible Tella, cuctema 3emiii—JlyHa OK 03
ConHeuHOM OK 04
CUCTEMBbI OK 05
Tema 7.2 Conep:xanue yueOHOro MmaTepuaJja: OK 07
Oomtonus Beenennoil (Ctpoenue u sBomonus Comana u 3831, Kinaccudukarus 38371, 3BE3/1b1 1 HCTOYHUKH MX
PHEPTUH.
lNanakTuka. CoBpeMeHHbIE TPEICTABIICHUS O CTPOSHUU U 3BOJIIOIIMH BeenenHoi
JlaGopaTopHble padoThI:
8. M3yuenue kapThl 3B€3AHOTO HEOa 0
IIpomexyTounas aTrectanus: 1udepeHIIUPOBaHHBIN 3a4eT
Bcero: 44
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3. YciaoBus peaau3aiuu NporpaMmsl 00111€00pa30BaTeIbHON AN CHHILIMHBI

Tpeb6oBaHus K MUHUMAJIBLHOMY MaTePHAJIbHO-TEXHHYECKOMY

Obecneyennio

Peanuzanus nmporpaMMel JUCHUIUIMHBI TPEOYET HAMMUUS yaeOHOrokabnHeTa (pu3mKi.

O6opynoBanue yueOHOro KabuHeTa:

- lludposas nabopaTopus 1o GU3MKE IS YIUTEIS;

- [ludposas maboparopus 1Mo GU3MKE I YICHHKA;

- Becel TexHHYECKHE C pa3HOBECAMU;

-Komrutekr 15t 1abopaTopHOro mpakTUKyma o ONTHKE;

-Komrutekt mist 1abopaTopHOTo MPaKTUKyMa 10 MEXaHHKCE,

- Komrutekt anst mabopaTOpHOrO MpaKTUKyMa IO MOJEKYJISPHOW (QH3HMKEe U

TEPMOJIMHAMHUKH;
- Kommiekr  gns maGopaTopHOTO MPaKTUKyMa 0  DIJIEKTPHYECTBY (c
TEHEPATOPOM);

- Kommuiekt a1 n3yueHus: BO30OHOBIISIEMbIX HUCTOYHMKOB SHEPIHU (COIHEUHOU,BETPOBOM

DHEPTuu, OM0-, MEXaHUYECKOH U TEPMOIIEKTPHUECKONIHEPTETUKH );

- AMnepmeTp 1a00paTOpHBIH;

- BonpT™meTp nabopaTtopHsblit;

- Konopumetp ¢ HabopoM KaJopuUMETPUUYECKUX TEIT;

- TepmomeTp 1ab0paTOPHBIIL;

- Kommuiekt a1 u3yueHus: OCHOB MEXaHMKHM, MHEBMATUKU U BO300HOBISEMBIXMCTOUYHUKOB

SHEPruy;

- bapomerp-anepou;

- BJIOK muTaHus peryaupyemsli.

[Tpy Hanmuuu HEoOXOOUMOTro 00OPYJOBaHMS 3aHATHS MO (PU3MKE B HEKOTOPBIX CIydasx
MOTYT TIPOBOJWUTHCA B HUMEIOUIMXCS B 00pa30BaTEIbHON OpraHU3alid MAacTEpCKUX WIIU
nabopaTopusx.

HNudopmanuonnoe odecneyeHue 00yueHus
1. Jia peanuzanuu MporpaMMbl OMOIMOTEUYHBIH (QOHJ 00pa30BaTENbHON OpraHU3aluu

JOJKEH WMETh Ie4YaTHbIE W/WINM 3JIEKTPOHHbIE 00pa3oBaTelIbHble W MH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JJISl HUCIOJIB30BaHUS B 0OPa30BaTEIbHOM IIpOIEcCce, HE CTaplle ISTH JET C
MOMEHTA U3JaHUs.

2.  PexoMeHnnayeMble Me4aTHbIe W3J@HMS 10 peanu3anuu o011eo0pa3oBaTeIbHON TUCIUIUTMHEL
IPEJCTaBICHbl B METOJUUECKUX PEKOMEHAALUAX 110 OpraHu3alnuu 00y4YeHus.
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4, KoHTpoJb 1 ouneHKka pe3yJIbTATOB 0CBOCHUS JUCIHUIIMHBI

KoHTpolb M oOleHKa pacKpbIBAIOTCS 4Yepe3 YCBOCHHBIE 3HAHUS M NpUOOpEeTEeHHBIE
o0yJaromuMuCsl YMEHHsI, HalpaBieHHbIE Ha (OpMHpPOBaHHE OOMMX U MPO(HECCHOHAIBHBIX
KoMmneTeHIMi. KoMieTeHuu 101KHbl ObITh COOTHECEHBI C IPEAMETHBIMU PE3YJIbTaTaMHU.

Koa n HauMeHoBaHHne Pazngen/Tema Tun oeHoYHbIX
(opMupyeMbIX KOMIIETEHIIM A MeponpUusITHIA
OK 01. Bei6upats crmoco0sl Pasnen 1. Temsr 1.1., 1.2, 1.3 - YCTHBIH OIpOC;
pereHus 3a1a4 Pazgen 2. Temnr 2.1., 2.2., 2.3. - (poHTATBHBIHOIPOC;
npodeccnoHaTbHOMI Paznmen 3. Temnr 3.1., 3.2, 3.3, - OIICHKA KOHTPOJIbHBIX
NEATeIbHOCTH MPUMEHUTENbHOK  |3.4., 3.5. paoor;
pa3INYHbIM KOHTEKCTAM Pasgen 4. Temnr 4.1., 4.2. - HaOIIoAeHHE 3a XOI0M
Pasgen 5. Temsr 5.1., 5.2., 5.3. BBITTOJTHCHUS

Pasnen 6. Tems1 6.1., 6.2.
Pasnen 7. Temnr 7.1, 7.2

ImabopaTOpHBIX padoT;
- OIICHKA BBIMOJTHCHHUS

OK 02. Ucnons30BaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAIHA
nHbOpMAIUU 1
WH(POPMAIIMOHHBIC TEXHOJIOTHH
VTSI BEITIOJTHEHHMS 32124
podeccnoHaTEHOM
NeSATSITEHOCTH

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

Pasnen 4. Temnr 4.1., 4.2.
Pasnen 5. Temr1 5.1., 5.2., 5.3.
Pasmen 6. Temur 6.1., 6.2.
Pasgen 7. Temsr 7.1, 7.2

mabopaTopHBIX PadoT;

- OLEHKa
MPaKTUYECKUX padbOT
(pemieHus
Ka4eCTBEHHBIX, PACYCTHBIX
3ajay);

- OLEHKa

TECTOBBIX 3aJIaHHIA;

OK 03. [TmanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JTMYHOCTHOE Pa3BHUTHE,
peIIPUHIMATEIbCKYIO
NeSITeTbHOCTD B
npodeccruonanbHOil chepe,
WCTIOJIH30BATh 3HAHUS 110
(uHAHCOBON rPaMOTHOCTHU B
Pa3IUYHBIX KU3HEHHBIX
CUTYyalUsAX

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

Pasnmen 7. Temur 7.1, 7.2

Ha0JII0/IeHUE 32 XOA0M
BBITIOJTHEHUS
WH/IMBUYaIbHBIX
MIPOEKTOB U OIIEHKA
BBITNIOJTHEHHBIX [TPOEKTOB;
- OILICHKA BBINOJIHECHHUS
TTOMaITHUX
CaMOCTOSITENIbHBIXPa0oT;

- HaOmro/leHUe NOLIeHKa

[pEIIEHHS Keic-3a1ay;

- HaOJro/IeHUE U OLIEHKa
€JI0BOU UTPBI;

OK 04. D¢pdextnBHO
B3aMMOJIEHCTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH 1€

Pasmen 1. Temer 1.1., 1.2, 1.3
Pasgen 2. Temnr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3,
3.4.,35.

Pasmgen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Teme1 6.1., 6.2.
Pasnmen 7. Temur 7.1, 7.2

- MuddepenurpoBaHHbIN
3ayer

OK 05. OcymiecTBiATh yCTHYIO U

Pasgen 1. Temsr 1.1.,1.2, 1.3
Paszgen 2. Temsr 2.1., 2.2., 2.3.
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IMNCbMCHHYIO KOMMYHUKAIIUTO

Pasznexn 3.

Temsr 3.1., 3.2., 3.3,

Ha TOCY/IapCTBEHHOM $I3bIKE 3.4., 3.5

Poccuiickoit ®eneparuu ¢ Pasmen 4. Teme1 4.1., 4.2.
Y4ETOM OCOOCHHOCTEMN Pa3zgen 5. Temr1 5.1., 5.2., 5.3.
COIIMAIBHOTO U KYJIBTYPHOTO Paznen 6. Temnr 6.1., 6.2.
KOHTEKCTA Pasnen 7. Temnr 7.1, 7.2

OK 07. ConeiicTBoBaThH Pasmen 1. Temrr 1.1., 1.2, 1.3
COXPaHEHHUIO OKPYKaroIIei Paznen 2. Temn1 2.1.,2.2., 2.3.
Cpelbl, pECypCOCOEPEIKECHHMIO, Paznen 3. Temn1 3.1., 3.2, 3.3,,
MPUMEHATH 3HAHUS 00 3.4, 35.

W3MEHEHHUH KJIMMaTa, Pasgen 4. Temnb1 4.1, 4.2.
MIPUHITUTIBI OEPEKIIUBOTO Pa3znen 6. Tems1 6.1., 6.2.
MIPOU3BOJICTBA, YPPEKTUBHO Paznen 7. Temsr 7.1, 7.2

JIEHCTBOBATH B UPE3BhIUAMHBIX
CUTYaIHIX
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