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Pa3nean 1. [lepeyenb miIaHupyeMbIX pe3yabTATOB 00y4eHHS M0 JUCHMILINHE
1.1. eab 00meodpazoBaTeIbHOM TUCHUIIIHHBI
Copepxanue  mporpamMmbl  001IeoOpazoBaTenibHOrOo  mpeamera  Dusuka
HaIpaBJICHO HA JIOCTHXKEHHE CIEAYIOMIMNX HeJei:
o dhopMupoBaHHUE y O0yUYarOIIUXCS YBEPEHHOCTH B IIEHHOCTU 0Opa30BaHUs,
3HAYUMOCTH  (U3MYECKUX 3HAHWA JUISI COBPEMEHHOTO  KBaJIU(DHUIIMPOBAHHOTO
CHEIUAaINCTa MPU OCYIIECTBICHUH €ro MPO(PECCHOHATLHOMN IS TEIIbHOCTH;

o (dhopMHUpOBaHNE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH;

o oBjaZeHue  crnenupuyueckol  cUcTeMOW  (PUBMYECKUX  IOHSATHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

o OCBOCHHME OCHOBHBIX (DU3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

o OBJIAJICHUE OCHOBHBIMH METOJAMH HAy4YHOrO IIO3HAHUS IPUPOIBI,

UCIONIb3YeMbIMU B (u3uke (HaOJIIOACHHE, OINUCAaHUE, HW3MEpPEHUE, BbIIBHKEHUE
TUIIOTE3, IPOBEIECHUE IKCIIEPUMEHTA);

o OBJIAJICHUE YMEHMUSIMU 00pabaThiBaTh JAaHHBIE HKCIIEPUMEHTA, OOBSICHATH
NOJIyYeHHbIE PE3YJbTaThbl, YCTAHABIMBATH 3aBUCUMOCTH MEXIy (U3HMUYECKUMU
BEJIMYMHAMU B HA0JII01a€MOM SBJICHUH, JIENATh BHIBOIbI;

o dbopMHpoBaHHE yMEHUS pelaTh (PU3NYECKHE 3aJauyd pa3HbIX YpPOBHEH
CJIO’KHOCTH;
o pa3BUTHE NO3HABATEIbHBIX MHTEPECOB, UHTEIUIEKTYaJIbHbIX U TBOPUYECKUX

CIIOCOOHOCTEM B Tpollecce MPUOOPETEHHUs 3HAHWM C HCIOJIb30BAHUEM Pa3IMUHBIX
WUCTOYHUKOB WH(OpPMAIIMU M COBPEMECHHBIX HH(MOPMAIMOHHBIX TEXHOJOTHHA, YMEHUN
dbopMynMpoBaTh W OOOCHOBBIBATH COOCTBCHHYIO ITO3HMIIMIO 110 OTHOIICHHIO K
buzndeckoit nHPpOpMAIIUHU, TTOJTyIaeMOU U3 Pa3HBIX HICTOYHUKOB;

o BOCTIMTAHHE YYBCTBA TOPJAOCTH 32 POCCHICKYIO (PH3NIECKYIO HAYKY.
OcBoenue aucturuMHbl «DU3UKay MPe/oiaraeT penieHrue CIeayonuX 3a1a4:
o npuoOpeTeHne 3HaHUM O (yHIaMEHTaIbHBIX (U3MUYECKUX 3aKOHaX,

JeXallluX B OCHOBE COBPEMEHHOMN (pU3MyecKod KapTHHBI MUpA, MPUHIIMIIOB ACHCTBUS
TEXHUYECKUX YCTPOMCTB M MPOM3BOJCTBEHHBIX MPOLIECCOB, O HauMOOJEe BaXKHBIX
OTKPBITUAX B 00sacTu (PU3MKH, OKA3aBIIMUX OIPEACINSIONIee BIUSIHUE HA Pa3BUTHE
TEXHUKU U TEXHOJIOTUU;

o NOHUMaHuEe (PU3NYECKON CYIIHOCTH SBJICHHUM, MPOSBISIIONIMXCS B pamMKax
IIPOU3BOJICTBEHHOM AEATEIBbHOCTH;
o OCBOEHHE CMOCOOOB HMCHOJb30BaHUS (U3NYECKUX 3HAHUM Ui pEIICHUS

OPAKTUUECKUX M TNPOPECCHOHANBHBIX 3a/1ay, OOBSICHEHUS SBICHUH MPHUPOJIBI,
IPOU3BOJICTBEHHBIX M  TEXHOJOTHMYECKHMX  IPOLECCOB, NPUHLHUIIOB  JIEWCTBHUSA
TEXHUYECKUX TMPUOOPOB M YCTPOMCTB, oOecrieueHusi 0€30MacHOCTH MPOU3BOACTBA U
OXpaHbI IPUPOJIBI;

o dbopmMupoBaHUe  YMEHUH  pemaTh  y4eOHO-TIPAKTUYECKHE  3aJauu
bu3HUecKoro coaepKanus ¢ y4€TOM MPOoPECCUOHAILHON HANIPABIEHHOCTH;

o pUOOPETEHHUE OTBITA TO3HAHMS M CAMOTIO3HAHUS; YMEHUI CTaBUTh 33J1a4u
U pemiaTh MPoOJIEMBbI ¢ YIETOM MPOPECCUOHAIIBHON HAIIPABICHHOCTH;

o dbopMupoBaHHEe YMEHUN WCKaTh, aHAJIM3UPOBaTH W 00pabaThIBaTh
buzndeckyro nHopMaluio ¢ yu€étoMm MnpohecCHOHAIBHOW HAPaBIECHHOCTH;

o MOJATOTOBKA OOYYalOIUXCS K YCHEHIHOMY OCBOCHUIO AUCHUIUIMH U
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MOJAyJlel MpOPECCHOHAIBHOIO IMKJIA: (OPMHUPOBAHME Y HHUX YMEHHH U OIbITa
NEeSATEIBbHOCTH, XapaKTEpHbIX s mpodeccuit / JOIDKHOCTEW CIyKallluX WA

CIIEIIHATIBLHOCTEH, MOJTy9aeMBbIX B PO eCCHOHATBHBIX o0Opa3oBaTeIbHBIX
OpraHU3aINsIX;
° MOATOTOBKAa K  (OPMHUPOBAHHMIO OOIMMX KOMIETEHIMH  Oyayliero

CHelHauCTa:  caMooOpa3oBaHUs, KOMMYHMKAI[MH, TPOSIBICHUS  T'PakJaHCKO-
[IaTPUOTUYECKOW MO3ULIHUH, COTPYAHUYECTBA, NPHUHATUSA PELICHUW B CTAHAAPTHOU H
HECTaHJAPTHOW CUTYyaIUsIX, MPOCKTUPOBAHUS, MPOBENCHUS (PU3NYECKUX H3MEPCHUM,
3¢ (PEeKTUBHOTO M 0E30MacCHOTO WCIOJIB30BAHUS PA3TUYHBIX TEXHUYECKUX YCTPOMCTB,
COOMIONIEHNsT TIPaBWJI OXpaHbl Tpylda mpu paboTe ¢ (U3HUECKUMHU NpUOOpaMu U
000pyIOBaHUEM.

o OcobeHHocTh (HOPMHPOBAHUSI COBOKYIMHOCTH 3a/ad M3Y4YEHHUS (PUBUKHU
UL CHCTeMBI ~ CpeAHero npodeccoHaqbHOTO  00pa3oBaHMs 3aKIIOYaeTCs B
HEOOXOIMMOCTH pealin3aluu NpodecCuOHaIbHON HAMpPaBIEHHOCTH PEIIAEMbIX 3ajad,
yaéta 0coOeHHOCTEH c(hephl NEeATeILHOCTH OYAYIUX CICIIUATICTOB.

B pesynbTaTe 0CBOCHUS TUCIUTLTUHBI 00YUYaIOIIHUIACS J0JKEeH 3HATD:

* CMBICII MOHATHI: (PU3NYECKOE SBIICHUE, TUIIOTE3a, 3aKOH, TEOPHUs, BELIECTBO,
B3aMMOJICICTBHUE, 3JIEKTPOMArHUTHOE IIOJie, BOJHA, (DOTOH, aTOM, aTOMHOE SIpo,
MOHU3UPYIOUIUE U3ITYUYEHUS,

* CMBICIT (PU3WYECKUX BEJIIMYWH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, UMITYJIhC,
paboTa, MeXaHW4YeCKas DHEPTUs, BHYTPEHHSS JHEprus, aOCONIOTHAs TeMIleparypa,
CpelHssl KMHETWYECKas OSHEpPrusl YacTUIl BEIIEeCTBa, KOJWYECTBO  TEIUIOTHI,
3JIEMEHTAPHBIN DJIEKTPUYECKUN 3apsiz;

* CMbICIT (PU3NYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKHU, BCEMUPHOTO TSATOTEHUS,
COXpaHEHUs DHHEPruu, UMITyJIbca U JJIEKTPUYECKOTO 3apsia, TEPMOJAMHAMUKU,
ANEKTPOMATHUTHON MHAYKINH, PoTordDexTa;

* BKJIQJ POCCUMCKUX M 3apyOEKHBIX YUEHBIX, OKAa3aBIIUX HAuUOOJbLIEE BIUSHUE
Ha pa3BUTHE (PUBUKH.

B pesynbTaTe 0CBOCHUS TUCIUTIITUHBI 00YUYaIOMIUNCS H0JKEH YMETh:

* POBOAUTH HAOIIOICHNS, TUIAHUPOBATH U BBITIOJHSITH SKCIIEPUMEHTHI,

* BBIIBUTaTh TUNIOTE3bI U CTPOUTH MOJIEIIH,

* IPUMEHSTH MOJTYYEHHBbIC 3HAHUS O (DU3UKE 1 OOBSICHEHUSI Pa3HOOOPA3HBIX
(bU3UYECKHX SBICHUN U CBOMCTB BEILIECTB;

* MPAKTHUYECKHU UCTIOJB30BaTh PU3NUECKHUE 3HAHUS;

* OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(POPMALINH;

* UCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUSA U YMEHHUS ISl PEIICHUST MPAKTUYECKUX
3aJlad ITOBCEIHEBHOM JKM3HH, oOecrneueHus Oe30MacHOCTH COOCTBEHHOM JKH3HH,
PalMOHAIBHOTO MPUPOJIONOJIB30BAHUS U OXPAaHbI OKPYKAIOIIEH CPEb.

* OMUCHIBATh U OOBACHATH (PU3NUECKHE SIBICHUS U CBOMCTBA TeJ: CBOMCTBA T'a30B,
KUAKOCTEH M TBEPAbIX TE€J; DSJIEKTPOMArHUTHYIO MHIYKLHIO, PpPaclpOCTPaHEHUE
AIIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE CBOIMCTBA CBETA; U3IYyUEHUE U TIOTJIONICHUE CBETa
atomoM; potorddexr;

* OTJIMYATh TUMIOTE3bI OT HAYYHBIX TEOPHIl;

* JIeJIaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTANIbHBIX JIAHHBIX;

* MNPUBOJUTH TMPUMEPHI, MOKA3bIBAIOIIKME, YTO: HAOIIONEHUS M DKCIEPUMEHT
SIBIIAIOTCSL OCHOBOM JUIsl BBIIBIMIKEHUS THUIOTE3 W TEOPUH, MO3BOJSIOT TPOBEPUTH
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UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (u3MUecKass Teopus JaeT BO3MOXKHOCTh
OOBSACHSTH W3BECTHBIC SIBIICHUS NPUPOABI M HayuHble (AKThl, MPEICKA3bIBAThH €I
HEU3BECTHBIC SIBJICHUS,

* IPUBOAUTH MPUMEPHI MPAKTUUYECKOTO HCIOIb30BaHUA (DU3MUECKUX 3HAHUIL:
3aKOHOB MEXAHUKH, TEPMOJMHAMUKN U DJICKTPOAUHAMUKHU B DHEPTETUKE; PA3IMYHBIX
BHUJIOB DBJICKTPOMArHUTHBIX W3JIYUYCHUH [JI1 pa3BUTUS Pagu0 U TEICKOMMYHMKAIUU,
KBAaHTOBOW (PM3UKH B CO3AHUH SIICPHOIN SHEPTETUKH, JTa3€POB;

* BOCIIPUHUMATh U HA OCHOBE MOJIYYEHHBIX 3HAHHN CaMOCTOSITEJILHO OIIEHUBATh
uHdopmarmto, coaepxkairyrocs B coodmenusx CMU, MaTepHete, HaydHO-TTOMYISPHBIX
CTaThsIX.

* IPUMEHSTH MMOJTYyYEHHBIE 3HAHUS JJIS pelieHus (GU3NIeCKUX 3a71a4;

* OTIPENIETIATH XapakTep (GU3MIECKOro IMpoiiecca o rpaduky, Tabnuie, Gopmyre;
U3MEPSTH PNl GU3NIECKUX BEJIMUMH, TTPEACTABIISS PE3YyIbTAaThl U3MEPEHUH C YIETOM UX
MTOTPEIIHOCTEN.



1.2. IlnannpyemMsble pe3yabTaTbl 00y4eHHs MO JMCHMILINHE
ITpouecc u3yueHus: AUCUUILIMHBI HApaBJieH Ha (HOPMHUPOBAHUE CIAEAYIOUIMX OOLUX U NPO(PECCUOHATIBHBIX KOMIIETEHLIUN

Koa 1 HamMeHOBaHHe
(opmupyembIx
KOMIIeTeHIIU I

IInanupyemble pe3yJbTAThl 0CBOCHHS NPEAMETA

OO0mme (JIMYHOCTHBIE H MeTaNpeMeTHBIE)

IIpexmeTHBIC

OK 01. Beibupats criocoOsbI
peleHus 3a1a4
npodecCuoHaIbHON
JeSTeILHOCTH
MPUMEHHUTETBHO K
Pa3IUYHBIM KOHTEKCTaM

B uacTu TpymoBOro BOCIHMTAHMS: - FOTOBHOCTh K TPYIy, OCO3HAHUE
IIEHHOCTH MAacTepCTBa, TPYJOJIIOOUE, - TOTOBHOCTh K aKTUBHOM
JIEATSIIBHOCTA TEXHOJIOTHYECKOH U COILMAIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIMHPOBAaTh, IUIAHHPOBATH M  CaMOCTOSTEILHO
BEITIONHATh TakKylO JCSITEIbHOCTh; - MHTEPEC K pa3iudHbIM chepam
Mpo(ecCHOHATBHON JEATENLHOCTH, - TOTOBHOCTh U CIIOCOOHOCTH K
00pa30BaHMI0 W CaMOOOPa30BaHUIO HAa NPOTSDKCHHUH BCEH JKU3HU;
Osnagenue YHUBEPCaTbHBIMU y4eOHBIMU [M03HAaBaTEJIbHBIMHA
JNEWCTBHSAMH: a) 0a30BbIC JIOTHYECCKUE IEHCTBHUSA: - CAMOCTOSTEIBHO
(GbopMyJIMpOBaTh M aKTyaJM3HpPOBAaTh MPOOJIEeMy, paccMaTpuBaTh €e
BCECTOPOHHE;  -yCTaHABJIMBATh  CYIICCTBEHHBIH  MPU3HAK WU
OCHOBaHUS IS CpaBHEHHs, Kiaccupukamuu U 00OOIIeHUs; -
OTIPECIIATE LU JIEATSILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHH UX
JMOCTHXKCHHMSI, - BBIABIATh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B
paccMaTpUBaeMbIX SBICHUSX; - BHOCHTh KOPPEKTHBBI B JICATEIHHOCTD,
OIICHWBAaTh COOTBETCTBHE pE3YJIbTATOB IIENSIM, OILEHUBATh PHUCKH
MOCJIEACTBUN ACSITEeILHOCTH; - Pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU
pEelIeHNn J>KU3HEHHBIX TpoOiieM ©O) 0a30BBIE HCCIIEOBATENHCKHIE
JNEHCTBUS: - BIAACTh HABBIKAMHU YYeOHO-HCCIICAOBATEIbCKON M
MPOEKTHOM  JISATCILHOCTH, HAaBBIKAMU DPa3pEUICHUs MPOOJIeM;

BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJM3UpPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ pEeIICHWs, HAXOJAUTh apryMEHThl JUIs
JIOKA3aTeJIbCTBA CBOMX YTBEPXKACHMUMW, 3a7aBaTh MapaMeTpbl MU
KPUTEPUU PEIICHUS; - aHAJTU3UPOBATh TMOJIYYCHHBIC B XOJIE PCIICHHUS
3aJaud  Pe3yNbTAaThl, KPUTHYCCKH OIICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIOBHSX; - YMETh MEPEHOCHTH
3HAHUSA B M03HABATEILHYIO i MPAKTHYECKYHO obmacTu

JKU3HEACSITENILHOCTH;, - YMEThb HHTETPHUPOBATh 3HAHUS W3 Pa3HBIX
MpenIMeTHBIX oOnacTedf; - BBIABUTATh HOBBIE WJEW, Npeuiarath
OpWUTHHAJIbHBIE TOAXOJbI M  PEIIEHUS; - CIHOCOOHOCTh  UX

HCIIOJIL30BAaHMS B TIO3HABATEILHOM M COITMAIBHOM ITPAKTUKCE,

- chopMHpOBaTH MPEJCTABICHUS O POJIM U MecTe (U3UKU H
ACTPOHOMUM B COBPEMCHHOW HAy4YHOHW KapTUHE MHpPA, O
crucreMooOpa3yionielt ponu (QU3NKH B Pa3BUTHH E€CTECTBEHHBIX
HayK, TEXHHKA M COBPEMEHHBIX TEXHOJOTUH, O BKJIaJe
POCCHICKUX U 3apYOCKHBIX YUCHBIX-(DU3HKOB B Pa3BUTHE HAYKH,
MOHMMaHue (U3MUECKON CYIIHOCTH HAOIIOJAeMbBIX —SBICHUN
MHUKpPOMHpa, MaKpoMHpa W MeramHupa; IOHUMaHHE pOJH
ACTPOHOMHUHM B TMPAKTHYECKOH JIEATEIILHOCTH 4YeJIOBeKa U
JATbHEWIIIEM HAyYHO-TEXHUYECKOM pPa3BUTHH, pOJId (PH3UKU B
(dbopMupOBaHUU Kpyro3opa U (YHKIHMOHAIBHONH TI'PaAaMOTHOCTH
YeJIOBEKaA JIJISl PELICHUS IPAKTHYSCKUX 33/1a4;

- copMmupoBaTh yYMEHHS pelIaTh PACYETHBIC 3aa4d C SIBHO
3aJJaHHON (PHU3MYECKOil MOJIEIBIO, UCTIONB3Ys (PU3UUECKUE 3aKOHBI
W TPHHIWIBI, HA OCHOBE aHallu3a YCJOBUS 3aJaddl BLIOUPAThH
(PM3UYECKYI0 MOJICNb, BBIICIATh (PU3MYECKUE BEIWYUHBI U
(hopMyITBI, HEOOXOUMBIE IS €€ PEIICHUs, TPOBOJIUTH PACUCTHI U
OIICHUBATh PEATbHOCTh TOJIYYEHHOTO 3HaueHWs (Qu3ndeckoit
BEeIMYMHBI, pellaTh KAa4eCTBEHHBbIC  3aJadd, BBICTpauUBas
JIOTUYECKH HEMPOTHBOPEUYUBYIO IEMIOYKY PACCYKIECHUHN C OMOpOi
Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (DPU3NUCCKHUE SIBIICHUS;
- BJIJETh OCHOBOIOJIATAOINUMH (DU3MUYECKUMHU MOHATHAMH U
BEITMYMHAMH,  XapaKTepU3YIOIIUMU  (PU3MYECKHE  IPOLECCHI
(CBSI3aHHBIMU C MEXaHUYECKHUM JIBHDKCHHEM, B3aUMOCHCTBHEM
TeJl, MEXaHWYECKUMHU KOJICOAHMSIMH W BOJIHAMH; ATOMHO-
MOJIEKYJISIDHBIM CTPOCHHEM BEIIEeCTBa, TEIIOBBEIMH IPOIECCAMU;
ANIEKTPUIECKIM M MarHUTHBIM TOJISIMH, DJIEKTPHYECKUM TOKOM,
AJIEKTPOMAarHUTHBIMM KOJICOAHUSIMH M BOJIHAMH; OINTHYCCKHUMHU

SABJICHUAMHA, KBAHTOBBIMH ABJICHUAMH, CTPOCHHUCM aToMa H
ATOMHOTO sapa, pa,I[I/IOaKTPIBHOCTLIO); BJIAACHUC
OCHOBOIIOJIararomuMn ACTPOHOMHUYCCKUMU IIOHATHAMMU,

TO3BOJIAIOINMMU XapPaKTEPU30BaATh IMPOLCCCHI, IMPOUCXOAAINE Ha
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3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEXKraJaKTUYECKOH cpele;
JIBHOKEHHE HEOECHBIX TeJ, JBOJIIOLMIO 3Be3] U BceleHHOM; -
chopMUpOBaTH  YMEHHS  TPUMEHSATH  OCHOBOIIOJIATAIOIINC
ACTPOHOMUYECKUE TMOHATHUS, TECOPUU W 3aKOHBI JJIsSaHANIM3a U
00BSACHEHHS (PU3UYECKHX MPOIECCOB, MPOUCXOMSIINX HA 3BE3/1aX,
B 3BE3JHBIX CHUCTEMAaxX, B MEXTaJIaKTUYECKOW Cpejie, NBUKEHUA
HEOCCHBIX Tell, DSBOJIOIMK 3Be31 W BceleHHOW; - BlaieTh
3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPHUSAMHU (3aKOH BCEMUPHOTO
tsrorenusi, [, I u III 3akonbl HbloTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM PHEpPruu, 3aKOH COXPAHEHUS HUMITYJIbCA, MPUHIUIT
CYNEPIO3ULIMA CHJI, MPUHLHUIT PABHOMPABHOCTH HHEPLUATBHBIX
CHCTEM OTCUETa; MOJIEKYJIIPHO-KHHETUICCKYIO TCOPUIO CTPOCHUS
BEIIIECTBA, Ta30BBIC 3aKOHBI, IEPBHIH 3aKOH TEPMOJAMHAMUKU;
3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsiaa, 3akoH KynoHa, 3akoH
Owma ans yyacTka 1enw, 3akoH OMa Ui MOJIHOM 3JeKTpUYecKon
uenu, 3akoH JDkoyns - JleHua, 3aKOH 3JE€KTPOMAarHUTHOU
WHIYKUUHU, 3aKOH COXPAHEHUs! SHEPrUu, 3aKOH MPSIMOJIMHEUHOTO
paclpoCTpaHEHUs CBETa, 3aKOH OTPaKEHUSI CBETa, 3aKOH
MIPEJIOMJICHUST CBETA; 3aKOH COXPAHECHHsI DJHEPTUH, 3aKOH
COXpAaHEHHUS WMIIYJbCa, 3aKOH COXPAHEHUS AJIEKTPUUECKOIO
3apsna, 3aKOH COXPAaHEHMs] MacCOBOrO 4uMcia, NocTynatel bopa,
3aKOH pPaJMOAKTUBHOTO pAaCIaja); YBEPEHHOE WCIOIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e QU3UUECKUX SBICHUH
Y IIPOLIECCOB.

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOUCKA, aHAITH3a U
HHTEPIPETAIUH
nH(popMaIuu, u
nH(pOpMaITHOHHBIC
TEXHOJIOTHH JIJISt
BBITIOJTHCHUA 3a1a4
pohecCHOHaIbHON
JeSTeIILHOCTH

B o0nacTy IeHHOCTH HAYYHOTO TO3HAHUS:

-c(hopMHEpPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M OOIECTBEHHOW MPAKTHKH,
OCHOBAaHHOTO Ha JHAJOre KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO Me€CTa B TMOJUKYJBTYPHOM MHpPE; - COBEpIICHCTBOBaHHE
SI3BIKOBOM M UYMUTATENIbCKOM KyJIbTYpbl KaK CpEJCTBAa B3aMMOJIEUCTBUA
MEXJy JIOJbMU U MO3HAHUS MHpPA; - OCO3HAHHWE LEHHOCTH Hay4YHOU
JCATCIBbHOCTH, TOTOBHOCTH OCYIIECTBJIIATH IMPOCKTHYIO u
HUCCIICAOBATCILCKYIO ICATCIIBHOCT HWHAWBHUAYAJIBHO W B TPYIIIC,
OBnaneHue YHUBEPCATbHBIMU y4eOHBIMU MI03HABATEIbHBIMU
neiicteusiMu: B) pabora c uWHpOpMAIMEd: - BIaJNETh HaBBIKAMH
IMOJIy4YCHUSA I/IH(i)OpMaIII/II/I u3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITETIFHO OCYIIECTBIISATh IOWCK, aHalu3, CUCTEeMATHU3aLUI0 H
WHTEpIpeTanuio  WHQOpPMAalu  Pa3IMYHBIX  BHUJIOB U (opm

- yMETh V4YHTHIBATh TPAHUIBl TNPUMECHCHUS H3YYCHHBIX
¢dusndeckux Mojienell: MaTepualibHas TOYKa, WHEpIMaibHas
CHUCTEMa OTCYeTa, WACANbHBIA Ta3, MOJEITH CTPOCHUS Ta30B,
KUJKOCTEH W TBEPABIX TEJ, TOYCYHBIM JIIEKTPUUECKUN 3apsj,
sfiepHas MOJiellb aToMa, HyKJIOHHAsh MOJIEb aTOMHOTO sijpa TpU
perieHny GU3NIECKUX 3a7a9
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MPEeICTaBICHUS; - CO3JaBaTh TEKCTHl B PAa3UUHBIX (hopMarax ¢ y4eToMm
Ha3Ha4eHHs WHGPOpPMAIMKM W  IIEJICBOM  ayIUTOpHH, BBIOMpas
ONTUMAJIbHYIO (OpMy NpEeACTaBICHUS W BHU3YaJIW3allMH; - OLECHUBATH
JOCTOBEPHOCTb, JIETHTUMHOCTh WH(POpPMALMM, €€ COOTBETCTBHE
[IPaBOBBIM U MOPAJIBbHO-3TUYECKUM HOpMaM; - MCIIOJIb30BaTh CPEICTBA
UHPOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pelIeHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W OpraHU3alMOHHBIX 3a1a4 C
coOmoaeHneM TpeOOBaHUK SProOHOMHKH, TEXHUKH O€30IacHOCTH,
THTHEHBI, PECypcOCOepeKeHus, TPAaBOBBIX W ITUYECKUX HOPM, HOPM
WHPOPMALMOHHON 0€30MacHOCTH; - BIIaJE€Th HaBbIKAMU PAaCIO3HABAHUS
1 321U THl HHGQOpManuu, ”HPOPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OK 03. [Tmaanposats u
peann3oBHIBATH
coOcTBEeHHOE
npodeccuoHanbHoe U
JMYHOCTHOE PAa3BUTHE,
HpEANPUHUMATEIBCKYIO
JESTeILHOCTD B
npodeccuoHanbHON cdepe,
MCIIOJIb30BaTh 3HAHUS 110
(bMHAHCOBOI TPaMOTHOCTH
B pa3JIMYHbIX JKU3HCHHBIX
CUTyanusax

B o6sactu AyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUSA: - OCO3HaHME
IOYXOBHBIX LIEHHOCTEH POCCHHCKOTO Hapojaa; - COOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMsSI, STHYECKOTO IOBEAEHHS;, - CIIOCOOHOCTD
OLICHWBAaTh CHUTyallMI0 W IPUHAMAaTb OCO3HAHHBIE  PEIICHMUS,
OPHUEHTHPYACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; -
OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOHUMBOrO OyAyIlero; -
OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAUTENSIM U (MIM) APYIUM
YIEHAM CEMbH, CO3/aHHI0 CEMbU HA OCHOBE OCO3HAHHOI'O IMPUHATHUSA
LIEHHOCTEN CEMENHOW >KM3HHM B COOTBETCTBHU C TPaJWLUSAMH HapOJOB
Poccun; OBnagenne yHUBEpCAIbHBIMU PETYJIATUBHBIME JICHCTBUSIMU: Q)
CaMOOPraHU3alys: - CaMOCTOSTENIBHO OCYIIECTBIIATh MO3HABATEILHYIO
NeSITeNbHOCTb, BBUBIATH MPOOJIEMBI, CTaBUTh W (OPMYJIHUPOBATH
cOOCTBEHHBIE 3314l B 00pa30BATENBLHON JESTENBHOCTH M JKU3HEHHBIX
CUTYaIUsIX; - CAMOCTOSITETIbHO COCTaBIATH IUIAH PELICHUS MPOOJIEMBI C
YYETOM MMEIONINXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH |
NPEINOYTECHUH; - AaBaTh OLICHKY HOBBIM CHUTYalMsM; - CIIOCOOCTBOBATH
(hOPMHUPOBAHUIO U TPOSIBIICHUIO IIMPOKOH SPYIUINU B Pa3HbIX 00IacTsIX
3HaHW, [MOCTOSIHHO TIOBBIIIATH CBOW 0Opa3oBaTENbHBIN U KYJIbTYPHBIH
YpOBEHb; 0) CAaMOKOHTPOJIb: - HCIIOIB30BaTh MpUEMBI pedIeKcun Ais
OLIEHKU CHTYyalluH, BBIOOpA BEPHOTO PELICHUS; -yMETh OLIEHUBATh PUCKH
W CBOEGBPEMEHHO MPHUHHMAaTh pEIIeHHA [0 WX CHIKEHHUIO; B)
SMOIMOHATBHBIN HHTEIUIEKT, IIPEIoIaralonui chopMUPOBAaHHOCTE!

- BHYTPEHHEH MOTHBAlLlUH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHUKEHMIO
LeNH M YCIeXy, ONTHMHU3M, WHUIUATHBHOCTb, YMEHHE JEICTBOBATH,
UCXOAs W3 CBOMX BO3MOXHOCTEM; - OMIATHH, BKIIOYAOLIECH
CHOCOOHOCTH MMOHUMATh 3MOLIMOHANBHOE COCTOSIHUE IPYTUX, YUUTHIBATD
€ro NPU OCYILECTBICHUU KOMMYHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO U

- BIAJE€Th OCHOBHBIMH METOJAaMHU HAy4yHOI'O IO3HaHUs,
UCTIONBb3YeMbIMU B (DM3HMKE: HPOBOIUTH MPSIMbIE W KOCBCHHBIC
u3MepeHusl (QU3MYECKHX BEIUYWH, BHIOUMpas ONTUMAalbHBII
cnoco0 H3MEpeHUs] M HCHOJb3YysS H3BECTHBIE METOABI OLCHKH
MOTrPEIIHOCTEN U3MEPEHUH, MPOBOJUTH HCCTIEIOBAHNE
3aBUCUMOCTEH (PU3MUYECKUX BEJIMYUH C MCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUH, OOBSICHATH MOJIYYECHHBIE PE3YIbTaThl, HCIOIb3YS
q)HSI/I‘IeCKI/Ie TCOPHH, 3aKOHbBI W TIIOHATHUA, W [€JIaTb BBIBOJBI,
coOmoaTe TpaBwia O€30MacHOr0 TpyAa MNpU TPOBEACHUU
HCCIIEIOBAaHUH B paMKax y4eOHOro SKCHEpUMEHTa W Yy4eOHO-
WCCIIEIOBATEIBCKON IEATENIbHOCTH C MCIIOIb30BaHNEM U(POBBIX
W3MEPUTENFHBIX YCTPOWCTB M JIa0OPaTOPHOTO 000PYJIOBaHMUS,
c(OPMHUPOBAaHHOCTb MPEIACTABICHUHA O METoJaX MOJyUYCHUs
HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUI;
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COMEPEKUBAHUIO; - COLMANBHBIX HABBIKOB, BKIIIOYAIOUINX CHOCOOHOCTD
BBICTPAanUBaTh OTHOLICHUS C APYIMMHU JIFOABMH, 3a00TUTHCS, NPOSBISAThH
WHTEpEC U pa3periath KOHQIUKTHL.

OK 04. DddexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTh W CHOCOOHOCTh K OOpa30BaHUIO M CaMOPAa3BUTHIO,
CaMOCTOSITETHHOCTH W CaMOONPE/CIICHUIO; -OBJIaJICHUE HaBBIKAMU
y4eOHO-ICCIIeIOBATEIHCKOM, TIPOESKTHON U COMAILHOM JACATEIIHBHOCTH;
OBnajzicHue yYHUBEPCAILHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSMHE: ©O)
COBMECTHAasi  JIEATCNILHOCTh: - TIOHMMaTh W  HCIIOJIB30BaTh
MPEUMYIIECTBA KOMAaHTHOW U MHIUBUAYAIBHON paOOTHI; - MPUHUMATH
L[eJTM COBMECTHOM JeSATeNTbHOCTH, OPTaHN30BBIBATh M KOOPIAMHHUPOBATH
NEHCTBUSL TIO €€ JOCTH)KCHHIO: COCTaBJSTh IUIaH  JICHCTBUM,
pacnpeneniaTh Podd C YYETOM MHEHUW YYacTHHUKOB OOCYXIaTh
pe3ysibTaThl COBMECTHOH pPa0OTHI; - KOOPAMHHUPOBATH W BBHINOJIHSITH
paboTy B YCJIOBUSAX PEAJIbHOTO, BUPTYAIbHOI'O M KOMOMHHUPOBAHHOTO
B3aMIMOJICHCTBUS; - OCYIIECTBIATH TIO3UTUBHOE CTPaTErHYecKoe
MOBEICHHWE B PA3JIMYHBIX CHUTYyallMsX, MPOSBIATH TBOPYECTBO U
BooOpaxeHue, OBITh WHUIMATUBHBIM OBIaJICHHE YHHBEPCATHLHBIMU
PETYNATUBHBIMH JEHCTBUAMHU: T) MPUHATHE CeOs W NPYTUX JIOASH: -
MPUHUMATH ce0si, TOHMMasi CBOM HEJOCTAaTKH W JIOCTOMHCTBA;
MPUHUMATh MOTHBBI M apryMEHTBl IPYTHUX JIIOJACH MPH aHaJIu3e
PE3yIbTaTOB JEATENHHOCTH, - IPU3HABATH CBOE MPABO M MPABO JAPYTUX
MOJe Ha OMmMOKH; - DPa3BUBaTh CIIOCOOHOCTh TOHHMATH MHP C
MTO3UIMH JPYTOTO YEIOBEKa.

- OBIQJETh YMEHHUSMH paboTaThb B TPYIIE C BBIIOJIHEHUEM
pa3IMYHBIX COLMAJbHBIX POJIeH, IJIAHUPOBaTh PabOTy TPYIIIbI,
palMOHAJIBHO PACHPEAEIATh JESITENbHOCTh B HECTaHAAPTHBIX
CUTYyalusiX, aIeKBaTHO OLICHUBATDH BKJIAJ KaKAOTO U3 YYaCTHHKOB
TPYIIIBL B pelIEHHE PaccMaTpUBaeMON POOIIEMBI.

OK 05. OcymiecTBIATH
YCTHYIO ¥ MTUCbMEHHYIO
KOMMYHUKAIIUIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepainu ¢
Y4eTOM 0COOEHHOCTEH
COLIMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTa

B ob6nacti 3cTeTHUECKOT0 BOCIIUTAHUS: - ICTETUYECKOE OTHOIICHHE K
MHpPY, BKIIOYas JCTETHKY HAydyHOTO TBOPYECTBA, IMPHUCYILIETO
(m3nYeCcKOil HayKe; - CIIOCOOHOCTh BOCIPUHUMATH Pa3IMYHbIC BHIBI
HCKYCCTBa, TPAIUIMM U TBOPUECTBO CBOETO0 M JAPYTUX HAPOJIOB,
OIIyIIAaTh SMOIIMOHAIbHOE BO3/IEIICTBHE NCKYCCTBA;

- yOeXKIEeHHOCTh B 3HAYMMOCTH JJIs JIMYHOCTH M OOIIecTBa
OTEUECTBEHHOIO M MHUPOBOTO HCKYCCTBAa, ATHUYECKUX KYJIBTYPHBIX
TPaauIil ¥ HAPOJHOTO TBOPYECTBA; - FTOTOBHOCTH K CAMOBBIPAXKECHUIO
B pasHBIX BHJAX WCKYCCTBa, CTPEMJICHHE TMPOSABIATH KadecTBa
TBOPYECKOM JUYHOCTH; OgBnanenune YHHUBEPCATHHBIMU
KOMMYHUKATUBHBIMH JICHCTBUAMU: a) OOIIEHUE: - OCYIIECTBIATh
KOMMYHHUKAIIUU BO BCEX cepax KU3HH; - paclo3HaBaTh HEBepOaIbHbIC
cpenacTBa OOIEHUS, MMOHUMAaTh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKH KOH(IJIUKTHI, - Pa3BepHYTO M JIOTHYHO
M3JIaraTh CBOIO TOUKY 3PEHUS C HCHOJIB30BAHUEM S3BIKOBBIX CPEJCTB.

- yMeThb paclo3HaBaTh (U3MYECKUE SIBICHUSA (IIPOLECCH) U
OOBSICHATh WX HAa OCHOBE M3YyUYCHHBIX 3aKOHOB: PaBHOMEPHOE U

PaBHOYCKOpEHHOE  TPSIMOJNMHEHOE  JBM)KEHHE, CBOOOJHOE
najieHue  Tell, JIBIDKEHHME II0  OKPYXHOCTH,  MHEepLus,
B3aUMOJeHcTBUE Tes, KojeOaTeIbHOE [BI)KEHHE, PE30HAaHC,

BOJIHOBOE JIBIDKEHHE; Iu(Qy3usi, OpOyHOBCKOE [BHKEHHE,
CTPOEHHE KHUAKOCTEH U TBEPABIX TEN, U3MEHEHHE 00beMa Tel Ipu
HarpeBaHuM (OXJIAXXIEHUH), TEIUIOBOE paBHOBECHE, HCIAapEeHUe,
KOHJIEHCals, TUIaBIEHNE, KpUCTAIUIM3alMs, KUIIEHNE, BIaKHOCTh
BO3JyXa, CBA3b CpEIHEH KHHETHYECKOW HHEPIMH TEIIOBOIO
JBIDKEHUS MOJIEKYJI ¢ aOCONIOTHOW TeMIepaTypoi, MOBBIIICHUE
JIaBJICHUS Ta3a MpHU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBS3b

MCXKAY IMapaMeTpaMu  COCTOAHHUA Tra3a B HU3O0MNPOLECCaAX;
QJICKTpU3anuAa  TECI, B3aMOJCHCTBHC 3apsA10B, Harp€BaHUC
IIPOBOTHHUKA C TOKOM, B3aMMO/ICHCTBHE MarHuToOB,
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SJIEKTPOMATHUTHAS WHIYKIWSA, JICWCTBHE MArHUTHOTO IMOJS Ha
MPOBOJHKUK C TOKOM W JBWXKYIIMACS 3apsifl, JICKTPOMArHUTHBIC
KOJICOAHUST W BOJIHBI, MPSIMOJHHEHHOE PaclpOCTPaHCHHUE CBETa,
OTpaXCHUE, TpeloMiicHue, wuHTephepeHims, audpakius u
NOJISIpHU3alks  CBETa, JHCHEPCHs CBeTa; (DOTOIIEKTPHUCCKUI
a¢(dekT, CBETOBOE [aBJCHHE, BO3HMKHOBEHHE JIMHEHUYATOIrO
CIEKTpa aToMa BOJOPOJA, CCTECTBEHHAs W HCKYCCTBCHHAsS
PainOAKTHBHOCTb.

OK 07. CopneiicTBOBaTh
COXPaHEHUIO OKPYKaIOIIeH
CpPeIbL,
pecypcocOepexeHuIO,
MPUMEHSTh 3HaHUSA 00
HM3MEHCHUH KIINMATa,
MIPUHIIUTIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (heKTUBHO IEHCTBOBATE B
YPE3BBIYANHBIX CUTYAIHSIX

B o00nactH 9KOIOTHYECKOTO BOCIUTAHUS: - COHOPMHPOBAHHOCTH
OKOJIOTHYECKOW  KyNbTYpBl, TOHUMaHHE BIHAHUS  COI[HAIBHO-
SKOHOMHUYECKHUX IMPOILIECCOB HA COCTOSHUE MPUPOJIHON U COIMAIbHON
CpeIbl, OCO3HAHHUE TII00ATBHOTO XapaKTepa SKOJIOTHYSCKUX MPpooiIeM; -
IJIAHUPOBAHUE W OCYIIECTBJIEHUE JIEUCTBUM B OKpYKalOIleW cpelie Ha
OCHOBE 3HAHHUA IeJell YCTOWYMBOTO Pa3BUTHSI YEJIOBEYECTBA; -
AKTUBHOE HEMPUATUE ACUCTBUM, NPUHOCSIIIMX Bpel OKpyKarouei
cpene; - yMEHHE MPOrHO3MPOBATh HEOIArONPHUITHBIE 3KOJOTHYECKUE
MOCEJCTBUS TNPENNPUHUMAEMbIX JEUCTBUHM, MNpeNoTBpallaTh HUX; -
pacuIMpeHne OnbITa JESTENbHOCTH YKOJIOTMUYECKOW HAITPaBICHHOCTH Ha
OCHOBE 3HAHW 1O PU3MKeE.

- chopMHpOBaTh YMEHHUS NMPUMEHSTH TMOJYYCHHBIC 3HAHUS JUIS
OOBSICHCHHS YCJIOBHI TPOTEKaHUs (U3NYECKUX SBICHUA B
mpupone W I TPUHATHS [PAKTHYECKUX  pEIICHUH B
TTOBCETHEBHON JKM3HU i1 OOecTedeHus Oe30MacHOCTH IpH
obpameHny ¢ OBITOBBIMH TNPUOOpPaMH H  TEXHUYCCKUMU
YCTpOMCTBaMHU, COXpPaHCHHS 3/I0POBbS W COONIIOJICHUS HOPM
AKOJIOTHYECKOTO IOBEACHUS B OKPY)KAIOIIEH Cpeje; MOHUMaHHE
HEO00XOJUMOCTH MPUMEHECHHUS JOCTHKEHUH (PU3UKH M TEXHOJIOT M
JUTSL PAIIHOHATEHOTO MIPUPOJIOTIOTH30BAHHUS.
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1.3. IlepevyeHb KOMIIETEHIUIA C YKa3aHHEM ITAnoB UX GOpPMUPOBaHMS B NpoLiecce 0CBOCHMS M CHMILIHHBI

KO sTarbl GOPMUPOBAHUS KOMITETCHITUI

koMmrieteHuu | Tema 1. | Tema 2. | Tema 3. | Tema 4. | Tema 5. | Tema 6. OcHoBrI | Tema 7. | Tema 8.
Beenenue. | OcHOBBI OcHoBBI 3aKOHBI OcHOBBI TEPMOJMHAMUKHU. | ATperatHbie DneKTpruyecKoe
®u3uka M | KHHEMaTUKU. | AUHAMUKH. | COXpPAHEHUS | MOJIEKYJISIPHO- COCTOSIHUSI ToJe.
METObI B KHHETHYECKOMN BEILIECTBA u
HAy4YHOTO MEXaHHUKE. | TEOPUH. ¢bazoBble
MMO3HAHUS MePEXOJIbI.

OK-1 + + + + + + + +

OK-2 + + + + + + + +

OK-3 + + + + + + + +

OK-4 + + + + + + + +

OK-5 + + + + + + + +

OK-7 + + + + + + + +

KOJI sTanbl (GOPMUPOBAHKS] KOMTIETEHITUH

KoMmnereHuu | Tema 9. | Tema 10. | Tema 11. | Tema 12. | Tema 13. | Tema 14. | Tema 15. | Tema 16.
3aKOHBI DJIeKTpUYeCcKui TOK | MaruutHoe | DnektpoMarH | Mexanuudeckue | DnektpomarautHbie | [Ipupona | BoaHoBbie
MIOCTOSIHHOTO | B pa3IMYHBIX | MOJE. UTHas KoneOaHusi ¥ | KoyeOaHUs BOJNHBL. | CBETA. CBOMCTBa
TOKa. cpenax. WHAYKIHS. BOJIHBI. CBeTa

OK-1 + + + + + + + +

OK-2 + + + + + + + +

OK-3 + + + + + + + +

OK-4 + + + + + + + +

OK-5 + + + + + + + +

OK-7 + + + + + + + +
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KO JTallbl (I)O MHUPOBAHUA KOMHGT@HHI/Iﬁ

KOMIIETEHIINHA Tema 17. CrnenuanbpHas | Tema 18. | Tema 19. ®wusuka | Tema 20. Crpoenue | Tema 21. DBomonus
Teopust KBanrToBas ontuka. | atoma u atomHoro | CoaHeuHOU Bcenennon
OTHOCHUTEIIbHOCTH. aqpa. CUCTEMBbI

OK-1 + + + + +

OK-2 + + + + +

OK-3 + + + + +

OK-4 + + + + +

OK-5 + + + + +

OK-7 + + + + +
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Paznen 2. MecTo TUCHMILIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

B npenaenax OCBOCHHUS oOpazoBaTeIbHON MPOrpaMMBbl CpPEIIHETO
npodeccruoHaibHOoro  obpaszoanus  09.02.12  Texuudeckas  dKCIUTyaTanus U
COTIPOBOK/IEHNE MH(OPMAITMOHHBIX CHUCTeM Ha 06a3e OCHOBHOTO 00IIero oOpa3oBaHUs
mucuumuinHa  OVYIL11  «®usukay wu3ydaeTcs B paMmkax o0I11eo0pa3oBaTeIbHOM
MOATOTOBKA  y4eOHOro  mmjiaHa  oOpa3oBaTeNbHONM  TPOrPaMMbI  CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHus Ha 6a3¢ OCHOBHOI'O OOIIEro 00pa3oBaHMS.

N3yyenne paHHOW JUCHUIUIMHBI OMUpAeTCs Ha 3HAHUA, MOJyYCHHBIC
00yJaroIMMUCs B X0J1€ OCBOSHUS IPOrPaMMbl OCHOBHOTO OOITIETO 00pa30BaHuUs.

Paznen 3. O0beM QMCHUILUIMHBI C YKA3aHUEM KOJMYECTBA aKaJeMHYeCKNX
4acoB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aloIuxcs ¢ nmpenogaBareieM
(o BUaaM y4eOHBIX 3aHATHIT), HA CAMOCTOATEIbHYI0 padoTy 00y4aromuxcs u
(opMy npoMesKyTOUHOI aTTeCTAIIMU

O0BeM QUCHMILIMHEI cocTaBiageT 138 yacos.

KonnuecTBO akageMHUUeCKUX YacOB, BBIJICIICHHBIX HAa KOHTAKTHYIO palboTy
oOyuaromuxcsi ¢ mpernogaBaresieM (10 BUJaM YydeOHBIX 3aHATHI), cocTtaBiseT 117
4acoB, B TOM YHUCJIE:

JIEKIIUHN — 62 4.

MPaKTUYECKUE 3aHATHS — 39 U.

nabopaTopHble 3aHATUS —16 4.

dopma NpOMEKYTOUHOMN aTTECTALIUHN:

1,2 cemecTp — sKk3aMeH — 2 1u.
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Paspnen 4. Coaepskanue TMCUMILNIMHBI, CTPYKTYPHPOBAHHOE M0 TEMaM € YKAa3aHMEM OTBEeIeHHOI0 HA HUX KOJINYeCTBa
aKajeMMYeCKHX YaCOB H BUI0B Y4eOHBIX 3aHATHI

Tema
JUCIATIIMHBI

Coneprkanne yaeOHOro Marepuaia (OCHOBHOE U
npo¢eCCHOHATILHO -OpPUEHTUPOBAHHOE)

Bceero
aKaje
MHYeC
KX
4acoB

B T. 4.

JIGKIA

ceMu
Hapbl

MPaKT
UYECK
ue
3aHAT
usi

nabop

aTopH
bIC

3aHST
us

KOHC
yIABT
anuu

caMmocCT

OSITEIThH
ast

paborta

®dopma
TEKYIIETro
KOHTPOJIS
yCIEBAEMOCTHU

Pasznen 1. Mexanuka

BBenenune. dusuka
" METOJIbI
HAy4YHOTO
MO3HAHUS

OcHnognoe cooepoicanue

Ouznka — (QyHAaMeHTanbHas Hayka O TPHUPOJE.
EcrecTBeHHO-Hay4YHbII ~ METOJA  MO3HAHUS, €ro
BO3MOKHOCTH u TPAHULBI
NPUMEHUMOCTH. OKCIIEpUMEHT U TEOpUs B
mpolecce NO3HaHWs NpUpoabl. MonenupoBaHue
¢dusndyeckux  SABIEHWH ©  mpoueccoB.  Pomb
JKCHEpUMEHTa M TEOPHUM B MpOLEecce MO3HAHUA
npupoapl. Pusnyeckas BeIMuMHA. DU3MYECKHUE
3aKOHBL. ['paHUIBI TPUMEHUMOCTH  (HU3HUECKUX
3aKOHOB W Teopuid. [IpuHIUI ~ COOTBETCTBUS.
[Tonsatue 0 (U3NYECKOU KapTUHE MHpA.
[TorpemHocTr W3MepeHU (PU3NYECKUX BEITUYHH.
BXx01H011 KOHTPOJIb

Pabora o
KapTOUYKaM,
TECTUPOBAHUE

Tema 1.1 OcHoBBI
KUHEMaTUKHU

OcHosHoe codepaicanue

MexaHnyeckoe JBHKEHUE U €ro BUbL. MaTepuanbHas
TO4YKa. OTHOCUTEIIBHOCTh MEXAaHUYECKOTO JBUKCHUS.
Cucrema orcyera. [lpuHUMII ~ OTHOCHUTEIBLHOCTH
[Nanunes. CriocoObl onucaHus ABMKEHUS. TpacKTopus.
IIyte. Ilepememienue. PaBHOMEpHOE MPSIMOJIMHEHHOE
nBmwxkeHne. CKopocTb. MrHOBeHHass W CpeaHss
CKopocTh. YckopeHnue. [IpsMonuHenHOe ABUKEHHUE C
MIOCTOSIHHBIM YCKOpeHHEM. JIBMKEHUE ¢ MOCTOSIHHBIM

PaGora o
KapTOYKam,
pelieHue 3aaa4
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yCKOpeHHeM CBOOOJHOTO majeHusi. PaBHOMepHOe
JBUKEHUE TOUKU IO OKPYKHOCTH, YIJIOBasi CKOPOCTb.
lentpocTpemuTenbHoe  yckopeHue.  Kunemaruka
abCOJIIOTHO TBEPJOTO Tea.

JlaGopaTopHble 3aHITHS

1. [IpoBepka 3aKkOHOMEPHOCTEH TPH PAaBHOYCKOPECHHOM
JIBYOKCHUH.

2. Tlocrpoenue  rpadukoB  pPaBHOYCKOPEHHOTO
JIBVDKCHUSI.

[IpakTrueckue 3aHATUS
Penrtenue 3anad mo teMe «OCHOBEI KHHEMATUKH).

Tema 1.2 OcHOBEI
JUHAMUKH

OcHnognoe codepoicanue

OcHoBHag 3amada nuHaMuku. Crna. Macca. 3aKOHEI
mexaHuku Hprotona. Cuiel B ipupoe. Cuiia TsKeCcTH
M CWJIa BCEMHUPHOIO TATOTEHUS. 3aKOH BCEMHUPHOIO
TaroreHus. [lepBas kocmuyeckas CKOpOCTh. JIBUKEHUE
mraHeT W Manbkix Ten ConaHedHOM cHcTeMbl. Bec.
Hesecomocts. Cunbl ynpyroctu. CHiibl TpeHHUSL.

JlaGopaTopHbIe 3aHATHS
1. Onpenenenne ko3 dHUIHEHTa TPEHUS CKOJIbKEHUS.
2. OnpeneneHue KECTKOCTU MPYKUHBI.

[IpakTueckue 3aHsATUS
Permenne 3agau o reMme: «OCHOBBI TUHAMUKNAY.

IIpoBenenue
orpoca,
TECTUPOBaHUE,
pelieHye 3aaad

Tema 1.3 3akoHBI
COXpaHEHUs B
MEXaHUKE

OcHnognoe codepoicanue

Nmnynbece tenma. UMmnynbe cuiibl. 3aKOH COXPaHEHHUS
umnynsca (3CU). PeaktuBHOoe naBmxkenue. Pabora
CUJIBI TSDKECTH W CHJIbl ynpyroctu. KoHcepBaTHUBHBIE
CHUJIBL. [Ipumenenue 3aKOHOB COXpaHEHHUHI.
Hcnonp30BaHre 3aKOHOB MEXAHWUKH ISl OOBSACHEHUS
IBUKCHHS  HEOECHBIX Tel W s Pa3BUTUA
KOCMHUYECKUX UCCIENOBAaHUMN, TPAHULIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.

IIpoBenenue
orpoca,
TECTUPOBaHUE,
peleHue 3a1a4
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JlaGopaTopHoe 3aHsTHE
1. [Tposepka 3CU u 3CD nsis 3aMKHYTOM CUCTEMBI.

[IpakTueckue 3aHsATUS
Pemienue 3agau o teme: «3aKOHBI COXpaHEHUS B
MEXAHUKEY.

Pa3nea 2. Moaekyasipaasi pu3nKa M1 TePMOIMHAMHKA

Tema 2.1 OcHOBEI
MOJIEKYIAPHO-
KHHETHYCCKOM
TEOPUH

OcHognoe codepoicanue

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYISIPHO-KMHETHYECKOM
Teopur. Pa3Meppl M Macca MOJEKYl M aTOMOB.
bpoynoBckoe  mBmxkenue. Cuiabl U DHEpPrus
MEXMOJIEKYJISIPHOTO  B3aumojaeictBus.  CtpoeHue
ra3000pa3HbIX, KUAKUX U TBEPABIX Tel. MaeanmbHBbIid
raz. JlaBnenue raza. OCHOBHOE  ypaBHEHHE

MOJIEKYJIIPHO-KUHETUYECKON TEOpUH ra3os.
Temneparypa u ee uzMepenue. TepmoanmHaMHuecKas
HIKaJIa TEMIIEPATYPEL. AOGCONIOTHBIH HYJIb

temneparypbl.  Temmnepatypa  3Be3n.  Ckopoctu
JBUKEHUSI MOJIEKYJl M HMX W3MEPEHHE. YpaBHEHHE
COCTOSIHMSL HJAealbHOro rasa. HM3ompoueccbl M HUX
rpa¢puku. [a3oBble 3akoHbl. MomspHas TrazoBas
MIOCTOSIHHASI.

JlaboparopHoe 3aHsATHE
1. I3y4eHnne ogqHOro U3 U30MpoIEeCcCOB.

[IpakTrueckue 3aHATUS
Pemienne 3amauy mo Tteme: «OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUI.

TectupoBanue,
pelieHre 3aaad

Tema 2.2 OCHOBEI
TepMOI[I/IHaMI/IK nu

OcHnognoe codepoicanue

Buytpennsst sHeprusi cucteMbl. BHyTpeHHsIsI 3Heprus
uaeanbHOro rasa. Pabora um Terora kKak (oOpMBI
repenayd  dHepruu.  TemnoemMkocTb. Y aenbHas
TEIJIOEMKOCTh. KOIM4ecTBO TEMIOTHL. Y paBHEHUE
TerioBoro Oananca. IlepBoe Hayamo TepMOAUHAMUKH.
AnnabaTHBIA MpoIeCC. Btopoe Ha4dajo
TepMoavHAaMUKK. [IpuHOMN — OEHCTBHUS — TEIUIOBOM

TectupoBanue,
pelieHye 3aaad
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MamuHbl. TemnoBele nBurarend. KIIJ[ Temmosoro
nBuratens. XoJoAuIbHbIe MalIMHbL. OXpaHa IpUpoabl

Tema
ArperaTHble
COCTOSIHUSI
BelIeCcTBa
¢bazoBbie
MIepPex0/1bl

23

OcHosHoe cooeparcanue

Hcnapenne u konnencauus. HacblueHHslid nap U €ro
cBoiicTBa. AOCONIOTHAs U OTHOCUTENIbHAS BIIAKHOCTh
Bo3ayxa. [lpubopbl uisi ompeneneHus BIIAXKHOCTH
Bo3ayxa. Touka pocel. Kunenue. 3aBUCHMOCTH
TEMIIEpaTypbl KHUIIEHUS OT JaBlieHusa. Kputuueckoe
COCTOSIHME BelllecTBa. XAapaKTEPUCTHUKA KHUJIKOTO
COCTOSIHMSL ~ BELIECTBA. [loBepXHOCTHBI  CJIOU
JKUJIKOCTU. DHEPrusi MOBEPXHOCTHOTO CJIOA. bivkHmit
nopsinok. IloBepxHocTHOe HarskeHue. CMmauMBaHUE.
SIBneHns Ha TpaHUIE XUAKOCTH C TBEPABIM TEJIOM.
Kanunnsipueie sBnenus. XapakTepuCTHKa TBEPIOTO
coctosiHus BemecTBa. Kpucramiueckue u amopdHbie
Tena. YHOpyrue CBOWCTBAa TBEpIAbIX Tesl. 3akoH ['yka.
Mexanndeckue CBOMCTBa TBepAbIX Tel. [lmacTuueckas
(ocrarounast) nedopmarus. TemnoBoe pacuIpeHHe
TBEPIBIX TeN U kuakocteil. Koadduuuent muHeitHoro
pacuupenus. KoappunmueHt 00bEMHOTO pacIupeHus.
Vuer pacmupenusi B texHuke. [LnaBnenue. Y aenpHas
teryiota muasieHusa. Kpucrammzanus. [Ipaktuueckoe
NPUMEHEHHE B TOBCEAHEBHOW >KM3HHM (DU3MUECKUX
3HAHUM O CBOMCTBAX ra3oB, JKUAKOCTEHU U TBEPABIX TEI.

JlaGopaTopHoe 3aHsTHE
1. Onpenenenue BIaXKHOCTH BO31yXa.

[IpakTHueckue 3aHsATUS
KontponbsHast pabora Nel «MonekynspHas ¢pusuka u
TEePMOAMHAMHKAY.

IIpoBenenue
orpoca,
TECTUPOBAHHUE,
pelienue 3a1a4y

IK3aMeH

12

Hroro3zal -
ceMecTp

44

16

16

12
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Pasznea 3. DuekTpoauHamMuka

Tema 3.1 | Ocnosnoe cooepoicanue 6 2 2 2 Pa6ota mo
IICKTPUYECKOE DneMEHTApHBINA IEKTPUUECKUN 3apsf. DNEeKTpudecKas KapTotkam,
fioze MOCTOSIHHAs. JJeKTpuueckoe mnojie. HampsokeHHOCTH PCLICHHE 32121

anekTpuueckoro mojs. [lpuHuun  cyneprno3unuu

nosieir. PabGoTta cua  AIEKTPOCTATHYECKOTO  IMOJIS.

[Torenuuan. JHeprus 3MEKTPUUYECKOTO MOJIS.

JlaboparopHoe 3aHsATHE

1. Onpenenenue 3JIEKTPUYECKOU €MKOCTH

KOHJICHCATOPOB.

[IpakTueckue 3aHsATUS

Pemienue 3amgau no reme: «JIEKTPUUECKOE MOJIEN.
Tema 3.2 3axonsl | OcHosHOe codepocanue 10 4 2 4 Pa6ora no
MOCTOSIHHOTO TOKa | YCJIOBUs, HEOOXOAUMBIC MJii BO3HUKHOBEHUS U KapTOUYKaM,

NOJJIEpKAaHUS dJIEKTpUuecKkoro Toka. Cuia Toka U pelieHue 3aaau
IJIOTHOCTh TOKAa. 3akoH OMa g ydacTka Iemu.
3aBUCHUMOCTh  DJIGKTPUYECKOTO COMPOTUBJICHHUS OT
MaTepuana, IJIMHBI U IO TOMEPEYHOr0 CeUeHUs
MIPOBO/IHHKA. 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTHUBIICHUSI TPOBOJHUKOB OT  TEMIIEpPATypHL.
TemmnepatypHblii KOG OUIHEHT  CONMPOTHBICHHUS.
CBepXnpoBOAUMOCTb. Pabora u MOIIHOCTb
IIOCTOSIHHOT'O TOKa. TeIuioBoe IEHWCTBUE TOKa. 3aKOH
Jxoyns—IJlenna. DneKTpoaBUKYILas CHUJIa UCTOYHUKA
ToKa. 3akoH Oma Uil TOJHOM LenHu. DJIEKTPUYECKHE
LETH. [TapannensHoe u MOCJIeI0BaTEIbHOE
COCTMHCHUE TPOBOIHUKOB. 3akoHbl Kupxroda mis
y3na. CoeaMHEHUWE  HMCTOYHUKOB  DIIEKTPUUYECKOMN
SHEpruM B O6arapero.

JlaGopaTopHbIe 3aHATHS

1. Omnpenenenne TepMuueckoro ko3 duiIMeHTa
COTIPOTHBIICHUS MEIH.

2. U3smepenue DJIC m BHYTPEHHErO0 COMPOTHBIICHUS

19




HCTOYHHKA TOKA.

3. H3yyeHue 3aKOHOB  IIOCIIEJOBAaTEIbHOTO U
napauieIbHOTO COCTMHEHHH MMPOBOHUKOB.

4. HccnemoBaHne 3aBHCUMOCTH MOIIMHOCTU JIAMIIEI
HaKaJIMBaHUS OT HAMPSDKEHUS Ha €€ 3aKnMax.

[IpakTrueckue 3aHATUS
Pentenne 3amad 1mo TeMe: «3aKOHBI MOCTOSIHHOIO
TOKa.

Tema 33
DNEeKTpUYECKUil
TOK B Pa3IUYHBIX
cpenax

OcHnognoe codepoicanue

DNEKTPUYECKUIT TOK B METalllax, B 3JEKTPOJIUTAX,
razax, B BaKyyme. OJEKTpOJu3. 3aKOH 3JIEKTPOJu3a
®dapanes. DNEKTPOXUMHUUYECKHI HKBUBAICHT. Busl
ra3oBbIX paspsaoB. TepMOAIEKTPOHHAsT AMUCCHS.
[Inazma. OneKTpudeckuil TOK B TMOJIYHNPOBOAHHUKAX.
CoOcTBeHHass W TpPUMECHas MPOBOAUMOCTH. P-n
nepexo. [Ipumenenue MOJIYITPOBOJTHUKOB.
[ToryripoBOTHUKOBBIE TIPUOOPHI. MarHUTHBIM TOTOK.
Pabora mo mepeMelnieHUI0 MPOBOJHUKA C TOKOM B
MarHuTHOM moJyie. JIeCTBME MAarHWTHOIO IMOJsS Ha
JOBIKYIIMiCS 3apsaa. OnpeneneHue yaeabHoro 3apsja.
ConHeyHass akTUBHOCTh W €€ BIMAHHME Ha 3E€MIIIO.
MaruuTHble Oypu

IIpoBenenue
orpoca,
TECTUPOBaHUE,
pelieHye 3aaad

Tema 34
MarsuTtHoe 1oJje

OcHnognoe codepoicanue

BekTop mHAyKIMU MarHuTHOrO 1noJjs. HanpsskeHHOCTh
MarHuTHOTrO mnojis. JIedcTBME MarHUTHOrO NOJIA Ha
IIPSMOJIMHEMHBIN MIPOBOAHUK c TOKOM.
B3auMoaeiicTBHE TOKOB.

[IpakTueckue 3aHsATUS
Pemenue 3amau o teme: « MarauTHOE IIOJIEY.

Pabora o
KapTOUYKaM,
pelIeHne 3a1a9

Tema 3.5
OneKTpOMarHuTHa
s UHAYKLUS

OcHnognoe codepoicanue

SIBneHne 3yIeKTpOMarHuTHOM HMHAyKUMH. lIpaBuio
Jlenna. 3aKOH  DJIGKTPOMAarHWTHOW  WHAYKIIHH.
BuxpeBoe snexrpuueckoe mnose. O/JIC uHaykuum B
JBIKYIIUXCS NPOBOJHUKAX. SIBIEHHE CaMOMHIYKIIUH.

IIpoBenenue
orpoca,
TECTUPOBAHUE,
pelieHye 3aaad
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NHAyKTUBHOCTh. DHEPrusi MarHUTHOTO TIOJS TOKAa.
B3auMOCBSA3b AJIEKTPUYECKUX W MArHUTHBIX ITOJIEH.
DJIEKTPOMArHUTHOE MOJIe

JlaboparopHoe 3aHsATHE
1. I3y4yenue siBiI€HUS 3JIEKTPOMArHMTHOM UHAYKIWH.

[IpakTrueckue 3aHATUSA
Pemienne 3agau  mo Teme: «DIEKTpOMarHUTHAs

WHIAYKIOUS).
Kontposbras pabota No2 «DJIeKTpOInHAMUKAY.

Pa3gen 4. Koj1ie0aHuA ¥ BOJIHBI

Tema 4.1 | OcnosHnoe codeporcanue 6 Pa6ota mo
Mexarraeckue KonebatenbHoe JIBUKEHHUE. ["apmoHnueckue KapTOHkaM,
konebaHua M| komeGamms. CBOGOMHBIC MEXaHHYECKHE KOJICOAHHS. TCCTHPOBAHHC
BOJIHEL [IpeBpamenrie  sHepruM  mpu  KojeOaTeIbHOM

nBkeHUH. CBOOOIHBIE 3aTyXalollde MeXaHHYECKHUe

KoneOanusi. Maremarnueckuii MasTHUK. [IpyKuHHBIN

MasiTHUK. BBIHYyXIEHHbIE MEXaHWYECKHE KOJeOaHUS.

Pe3onanc. [IlomepeuHble ©  HPOJOJIBHBIE  BOJIHBI.

XapaKkTepuCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI.

YbpTpa3ByK U €ro npuMeHEeHHe
Tema 4.2 | OcnosHoe codepoicanue 10
OnexkrpoMarHutH | CBOOOHBIE AJIEKTPOMarHuTHHIE KoJieOaHusl.

ple KoysieOaHus o
BOJIHBI

[IpeBpamenrie sHepruv B KojeOaTEIbHOM KOHTYpE.
®opmyna Tomcona. 3aryxaromue 3J€KTPOMAarHUTHBIE
KoJie0aHusl. I'eneparop HEe3aTyXarolux
AIIEKTPOMArHUTHBIX  KOJIeOaHUH. BeiHyX/1€HHBIE
JIeKTpUYECKUE KoJieOaHus. DJIEKTPOMarHUTHOE T0JIe
KakK 0COOBIN BU MaTepuu. DIIEKTPOMarHUTHHIE BOJIHBI.
CBoiicTBa 3EKTPOMarHUTHBIX BOJIH. Bubpatop ['epra.
OTkpeITHI KONeOaTenbHBIH KOHTYp. M300pereHue
panuo A.C. ITonoBbiM. [ToHsITHE O pagrOCBsI3H.

JlaGopaTopHble 3aHITHS
1. Pacyer MOIINHOCTH, BBIIEISIEMOM B  IIEIH
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MEePEMEHHOTO TOKa (B K0eOaTeTbHOM KOHTYPE).
2. Uzydyenue paboTsl Tpanchopmaropa.

[IpakTueckue 3aHsATUS
Pemenue 3a1a4 o pazaeny: «KoneGaHust 1 BOJTHBDY.

Pa3pen 5. OnTuka

Tema 5.1 Ilpupona | Ocrosnoe cooepoicanue 10 Pa6ota mo
cbera Toueunslii HMCTOYHUK CBETa. CxopocTthb KapToHkaM,
pacmpocTpaHeHUsl CBeTa. 3aKOHbI OTPAXKEHUS U TCCTHPOBAHHC
npesnomMieHus cBera. CoNHEUHbIE U JTyHHbIE 3aTMEHUS.
[Ipunmun I'roiirenca. IlomHoe otpaxkenue. JIMH3BL
[Toctpoenne wu300paxeHuss B JuH3aXx. Dopmyna
TOHKOM JIMH3bl. YBEJIMYEHHE JIMH3blL. [7ma3 Kkak
ontuyeckas  cuctema.  Onruyeckue  HpPUOOPHI.
Teneckonbl. Cuna cBera. OCBEIIEHHOCTh. 3aKOHBI
OCBEIIEHHOCTH
JlaGopaTopHbIe 3aHATHS
1. Onpenenenue nmoka3aresns MPEJIOMIICHUS CTEKIIA.
2. OnpeneneHue ONTHYECKOW CUITBI JIMH3BI.
3. Onpenenenue JJIMHBI CBETOBOM BOJIHBI C TTOMOINIBIO
JU(PPAKIMOHHOM PEIIETKH.
Tema 5.2 | Ocnosnoe cooepoicarue 10 [IpoBeneuue
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BonHoBrle
CBOMCTBA CBETA

WNurtepdepeniius cBera. KoOrepeHTHOCTh CBETOBBIX
aydeid. MHTepdepeHuns B TOHKUX IuleHKax. Koibla
HrroTona. cnons3oBanne nHTEp(PEpeHIINA B HAYKE H
texauke. Judpakuus cBera. Judpakuus Ha 1menu B
napajulebHBIX Jydax. JludpakiuoHHas pelieTka.
[Tonspuzanus nonepeunsix BoiH. Ilomspusanus csera.
JBoiinoe nyudenpenomiuenue. [lonspounsl. ducnepcus
cBeta. Bunpl m3nydenuil. Buasl cnekTpoB. CnekTpsl
ucnyckanus. Crnektpsl norjomieHus. CreKTpalbHbIN
aHaJIN3. CrnekrpanbHble KJIACCBI 3BE3.
VYaeTpaduoneroBoe  H3ITydYEHUE. Nudpakpacuoe
usiydeHue. PentreHosckue syuu. Mx mpupoma u
cBoiicTBa. lllkana 3JeKTpOMarHUTHBIX U3JTyYCHUH.

JlaGopaTopHble 3aHITHS

1. Onpenenenue JUIMHBI CBETOBOM BOJIHBI C ITOMOIIBIO
T (HPaKITMOHHON PEIICTKH.

2. HaGxiroieHue CIUIONIHOTO U JIMHEHYaTOro CIeKTPOB.

[IpakTueckue 3aHsATUS
Pemenne 3amau mno paspeny: «lIpupoma cBera.
BoaHOBBIE CBOWICTBA CBETaAY.

ompoca,
TECTHPOBaHUE,
peleHue 3aaa4y

Tema 5.3
CnenuannHas
Teopust
OTHOCHUTEIBHOCTHU

JBrxeHue co ckopocThbio cBeta. IlocTynarsl Teopuu
OTHOCHUTENIbHOCTH u CIIEJICTBUS u3 HUX.
HMHBapraHTHOCTb MOAYJSL CKOPOCTH CBETa B BaKyyMe.
DOneprust mokosi. CBsi3b MacChl M SHEPTUU CBOOOTHOM
JaCTUILIbI. DIeMEHTHI pGHHTHBHCTCKOﬁ JUHAMUKHU

PaGora o
KapTOYKam,
TECTUPOBAHUE

Paznen 6. KBanroBasi pusuka

Tema 6.1

OcHnognoe cooepoicanue
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KBanrToBag ontuka

KBanroBas runore3a Ilmanka. TemsioBoe wu3imydeHHe.
KopnyckynsipHo-BoTHOBOM IyaJi3M. DOTOHBHI.
I'mnore3za ne bpolinsg o BOJHOBBIX CBOWMCTBAX YaCTHII.
CoortHomenue  HeompeaenaeHHocted  ['eifzenOepra.
JlaBaenne cBera. XUMHYECKOE JICHCTBHE CBeETa.
Oneiter IILH.  JlebeneBa wu H.M. Basuosa.
dotorpdexr. VYpaBHeHue OWHIITeHHA TUTSt
dororddexra. Buemnwnit (hOTOAIEKTPUIECKHIT
¢ dexr. Bryrpennuit dhoTodddekr. Turnbr
¢dorosnementoB. [lpumenenune porosddexra.

JlaGopaTopHoe 3aHATHE
1. Baemawnit potordhdexr.

Tema 6.2 ®usuxa
aroMa WU aTOMHOTO

sanpa

OcHosHoe codeporcanue

Pa3BuTtue B3IJIA10B HAa CTpoeHUE BemiecTBa. Mopaenu
CTPOCHHSI aTOMHOIO  siijpa. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTPax BOAOpoAa. SAaepHas MoJenps aToma.
OmnsiTel 3. Peszepdopna. Moaens aroma BogopoJia 1o
H. bopy. KsanrtoBble mnocrtynatel bopa. Jlazepsl.
PannoakTuBHOCTE. 3aKOH PaJMOAKTUBHOIO pacaja.
PannoaktuBHbIe peBpamieHus. CriocoObl HAOIIOICHUS
U PEruCTpallid  3apsDKEHHBIX  YacTul.  Dddekt
BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOTO siapa.
Hedexr wmacchl, 3HEpPrus CBSI3U U yCTOWYMBOCTD
aTOMHBIX  saep. SaepHesie  peakuuu.  SAnepHas
SHEpPreThKa. ODHEPreTMYECKUil  BBIXOJ  SACPHBIX
peakuuii. IckyccTBeHHass paanoakTUBHOCTG. JleneHue
TsOKenbIX  sanep.  Llemnas  sigepHas — peakuus.
VYnpasnsiemasi 1enHas peakuus. SaepHbIil peakTop.
TepmosinepHblii cuHTe3. OHeprus 3Be3n. IlonydeHue
PaauOAaKTUBHBIX HM30TOMOB M HMX IPUMEHEHUE.
buonornueckoe neicTBre paauoOaKTUBHBIX U3Ty4YCHUM.
DJIEMEHTApHBIE YaCTULIBI

IIpakTrueckue 3aHATHUS

Pemienne 3agau mno pasnpeny «Puszumka aromMa H

IIpoBenenue
ompoca,
TECTUPOBAHHUE,
peuieHue 3a1a4
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aTOMHOTO SI/Ipay.
KonrtponpHast pabora Ne3 «KoneGaHus © BOJHBI.
Onrtuka. KBantoBast puznkay.

Pa3nen 7. Ctpoenune Beenennoii

Tema 7.1 | Ocnosnoe cooepoicanue 2 2 Pa6ota mo
Crpoenne ConHeynast cucreMma. IlmaHeTel, HWX  BHAUMOE KapTovKaM,
Conneunoit IBWXKeHHe. Maible Tena  CONHEYHOW  CHCTEMBL. TCCTHUPOBAHUC
CUCTEMbI Cucrema 3emuis—JIlyna. Connue. 3.ConHeuHas

aKTUBHOCTH. McTouHuK sHeprun CoHIa U 3BE3]]
Tema 7.2 | OcnosHoe cooeporcanue 2 2 Pa6ora no
Opomonus 3BE3/1bI, UX OCHOBHbBIE XapakTepucTuku. CoBpeMeHHbIE KapTo4KaMm,
Bcenennoit MPEACTABICHUSI O TMPOUCXOXKIACHUU W  DBOJIOIUH TECTUPOBAHUE

ConHua u 3B€3a. DTansl KU3HU 3BE31. Mueunslii [1yTh

— gama ["agaktuka. Tumnel ranakTuk. PaguoraiakTuku

u KBasapbl. Bcenennas. Pacmmpenune BceneHHOM.

3akon  Xab6ma. Teopuss  bompmioro  B3phIBa.

MacmrabHast cTpykTypa Beenennoil. Meraranaktuka
JK3aMeH 9 9
HTroro: 144 62 39 16 21
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Pa3znen S. IlepeyeHb OCHOBHOM M IOTIOJTHUTEIbHON Y4eOHOM JIMTEPATYPBbI,
HEeO0X0AMMOii 1151 0CBOCHUSA AU CHUIIMHBI

No ABTOD HazBanue Brixoansie KomnuectBo
/11 OCHOBHOM U JTaHHBIC HK3EMILISPOB B
JOTIOTHUTEIIbHOM OnOIMOTeKE
yueOHO JNI'YHX/aapec
JUTEPATYPHI, J0CcTyTa
HEOOXOIMMOM TSI
OCBOCHHMS
y4eOHOT0
npeaMeTa
. OcHoeHnan yueodnasa numepamypa
1. | A.A. Bacuibes, ®dusuka: yueobHoe | M.: U3marensctBo | https://urait.ru/bcod
B.E. ®enopos, rocooue mig CI1O FOpaiit, 2025. — ¢/562829
JL.JI. XpamoB 211 c.
2. | H.IO. KpaBuenko ®usuka: yueonuk | M.: U3marensctBo | https://urait.ru/b
U TIPAKTUKYM JUIS FOpaiit, 2023. — code/512690
CIIO 300 c.
3. | A.B. Konomuer, AcTpoHOMUSL: M.: U3narensctBO | https://urait.ru/b
A.A. CadoHoB ydaeOHOe mocodue FOpaiit, 2025. - code/564978
g CITO 282 c.
11. /lononnumenvnan yueonas aumepamypa
1. | B.B. 'opnau, dusuka. M.: U3parensctBo | https://urait.ru/b
H.A. 1BaHoOB, CamocrosiTenbHas FOpaiit, 2023. — code/513708
M.B. [InactunuHa paboTa cTy/eHTa: 168 c.
yaeOHOe TTocodue
g CITO
2. | 1O.P. Mycun dusuka: M.: U3natenscTBO | https://urait.ru/b
MEXaHUKa: FOpaiit, 2023. - code/514401
ydaeOHoe mocodue 262 c.
g CITO
3. | T.U. Tpodpumona PykoBojacTBO K M.: U3natenscTBO | https://urait.ru/b

PEIICHHUIO 3a/1a4 110
¢dbusuke: yueOHOE
nocobue st CI10

FOpaiit, 2023. —
265 c.

code/511597

Paznea 6. Ilepeyens pecypcoB HH(OPMANNOHHO-TEJTEKOMMYHHUKAITUOHHOI
ceTu «IHTepHET», HEOOXOAUMBIX 1IJIS OCBOEHUSI THCIHIJIHHbI
Kaxnpiii oOydarommiicss B TEYEHHE BCEro IMepuoaa oO0ydeHus oOecredeH
WHIVBHUyaIbHBIM HEOTPAHHYEHHBIM JTOCTYTIOM K OJTHOM WJTM HECKOJIBKUM DJICKTPOHHO-
OMOJIMOTEUHBIM CHCTEMaM M K JICKTPOHHOW MH(POpMAIMOHHO-00pa30BaTEILHON Cpejie
yuuBepcuteta (http://e-dgunh.ru). DneKTpOHHO-OMOIMOTEUHAS CUCTEMA U JICKTPOHHAS

uH(pOPMAIIMOHHO - oOpa3oBaTeibHasi cpelna oOecrneurBaeT BO3MOXKHOCTh JOCTyIa
oOyyaronierocss M3 JI0OOW TOYKH, B KOTOpPOM HMeEETCsS JIOCTYN K WH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHON ceTH «HTepHeT», KaKk Ha TEePPUTOPUH 00pa3oBaTEIbHOU
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OpraHu3alliu, TaKk U BHE €€.
PexomenmyeTcsi 03HaKOMIIEHHUE C PECypcaMu CIIEAYIOIIUX CalTOB:

» O030p DJJICKTPOHHBIX YYEOHHKOB M Y4YEOHBIX mocoOmii 1o (u3uke -
http://www.curator.ru/e-books/physics.html;

» «3amaun o GU3MKe ¢ permeHusMu - http://fizzzika.narod.ru;

» Kadenpa wu mnaGoparopust Qusuku MOCKOBCKOTO HMHCTUTYTa OTKPBITOTO
oOpazoBanus - http://fizkaf.narod.ru;

» KganT: HAy4HO-TIOITYJISIPHBIN $u3MKO-MaTeMaTHYECKUN KypHal -
http://kvant.mccme.ru.

Paspnen 7. IlepedyeHb JJMIEH3MOHHOIO POTPAMMHOI0 Oo0ecnevYeHus,
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPO(eCcCHOHATBHBIX 023 JaHHBIX
7.1. HeoO0xoauMblii KOMIUIEKT JIHIEH3HOHHOT0 MPOrPaAMMHOI0 o0ecredeHnst
— Windows 10 Professional;
— AwntuBupyc Kaspersky Endpoint 10;
— Microsoft Office Professional;

— Adobe Acrobat Reader.

7.2. Illepeyenb MHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
- CnpaBouHo-1nipaBoBas cucteMa «Koncynbrantllntocy.

7.3. Ilepeyenn npogeccHOHAIBHBIX 023 TaHHBIX
- Hayunas snexkrponnast OubnuoTteka - https://elibrary.ru/ u ap.

Paznen 8. Onucanue MarepuaibHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM 151
OCylIeCTBJICHUS 00Pa30BaTEIbHOI0 MPOLECCA MO AUCIHUIIINHE

Jns npenogaBaHus AUCUUIUIMHBL  «DH3UKa» UCHOIB3YIOTCS  CIEAYIOLIHE
crienuaibHble IOMEUICHUS - YYEOHbIC ayIUTOPUU:

YueOHass ayauropusi 1Jjisi NMPOBeJAEHUs] JIEKIUM, NMPAKTHYECKUX 3aHATHH,
rPYNNOBBIX M HHAUBUAYAJBbHBIX KOHCYJbTAUMH, TEKYyILIero KOHTPOJA H
NMPOMEKYTOYHOM ATTECTALMH Ne5-6 (Pocceusi, PecmyOsiuka Jlarecran, 367008,
r.MaxaukaJa, yji.AraeBa, 5, yueOHbIi kopmyc Ne3)

Ilepeuenv ocnoenozo oboopyoosanus:

Kommekt yueOHoli mebenu Ha 30 mocagouHbIX MECT.

Jlocka mesoBasl.

Habop neMoHCTpallMOHHOTO 000PYIOBaHUs: MPOEKTOp — 1 ell., MepCOHAIbHBIM
KOMITBIOTEP (MOHOOJIOK) € JOCTYnOM K ceTu VIHTepHeT W KOpIOpPaTHBHOW CETH
yauBepcuteTa, ObC «YHuBepcurerckas omommoreka ONLINE» (www.biblioclub.ru),
ObC «3bC KOpaiit» (www biblio-online.ru), baumaapt nepeHOCHOM.

Ilepeuens yueono-naznaonvix nocoouii:

KomMriekT Harms AHpIX MaTepuanoB (OaHHEPHI, TIaKaThl );

KoMIiekT  3JIeKTpOHHBIX ~ WILTIOCTPATUBHBIX ~ MaTepHaloB  (MPE3EHTALMH,
BUJICOPOJIUKH ).

Ilepeuens ucnonv3yemozo npozpammnozo obecneyeHus:

1. Windows 10
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2. Microsoft Office Professional
3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

JlaGopaTopHoe o0opynoBaHue:

Metp nemoncTpauuonssii, Hacoc Bakyymubii Komosckoro HBK, Hacoc
BO3NYIIHBIA py4HOi, Ocimutorpad AEMOHCTPAIMOHHBIA ABYXKaHAIBHBINA (TMPHUCTAaBKa
K TeneBu3opy), CTabHON MTAaTUB (PU3UYECKUN YHUBEPCAIBHBIN IS POBEAEHUs J1a0.
pabot ,IludpoBoii mynsTUMETp neMoHCTparoHHblid, bapomerp BP-52 (mkombHBI),
I'py3 wabopuseiii 1 kr, Jluaamomerp nemonctpamuonnsii 10 H, nena nenenust 1H
HaGop Ten paBHOro o00bema, IeMOHCTpalMOHHBINH, HaGop Tenm paBHOIW Macchl,
JEMOHCTpallMOHHbIN,  [lpu3mMa  HakjoOHsIOmasici ¢ OTBeCOM,  |pubomerp
JE€MOHCTpaUHOHHBIN , TpyOka HbtoToHa, I'eHepaTop 3ByKOBOW YaCTOTHI IIKOJIbHBIH,
KamepToHpl Ha pe30HMPYOIIMX AMMKAX C MOJIOTOYKOM, Mojaenbs JBUraTess
BHYTPEHHETO CropaHus, Mopaenp IAEeMOHCTPAUMOHHBIA KPUCTAJUIMYECKONM PENIETKH
rpadgura, Mozenp NEMOHCTPALMOHHBIA KPUCTAJUIMYECKOW pEIIeTKH jxene3a, Monaenb
JEMOHCTPALIMOHHBIN KPUCTAINIMYECKON pemeTkn menu, [Ipubop nns aemoHcTpauuu
3aBUCUMOCTH COIIPOTUBIICHUS NPOBOAHMKA OT €ro JJIMHBI, CEUYCHUs U MaTepuaia,
[Tpubop nnst AeMOHCTpaIMy JIMHEWHOTO paciupenus tei, [Ipubop mans aemoHcTpanuu
TEIJIONPOBOJAHOCTU TBepAbIX Ten, [Ipubop nns u3ydeHuss Ta30BBIX 3aKOHOB (C
manomerpom), Cocyn s B3BEIIMBaHUS BO3Ayxa, [pyOka s JAEMOHCTpalluu
KoHBeKIMU B xkuakocTu TOK, Ilumunmapsl cBuHIOBBIE cO cTpyroM, Illap ¢ kosbioM,
AmMriepMeTp AeMOHCTpalMOHHBIN 1(ppoBoi (¢ rabBaHoMeTpom) AJILI-1C, Bonbrmerp
JEMOHCTpallMOHHBIN  1mudpoBoir (¢ ramsBanomerpoMm) BJIII-1C, Brixmrouarens
OJTHOTIOJIFOCHOM JIEMOHCTPALIMOHHBIN, 3BOHOK JI€MOHCTPALIMOHHBIN 3JIEKTPUYECKUM,
3epkanio BOrHyToe, VCTOYHMK NOCTOSIHHOTO M TepeMeHHOro Hampsbkenus (B-24),
Kommiexkt coenuHuTENbHBIX NpoBOAOB (8 1miT.), Mara3sun pesucrtopoB, Maruutr U-
00pa3HbIil JAEMOHCTPAMOHHBINM, MarHuT MOJOCOBOM JAEMOHCTpAlMOHHBIN (T1apa),
Mopnens mepuckoma, Habop mo snextponusy HD nemonctpamwonnsiii, HaGop mms
JEMOHCTpAallMd  OOBEMHBIX  CIIEKTPOB  IOCTOSIHHBIX ~ MarHmtoB, Habop  mms
JEMOHCTPALIMKA CHEKTPOB 3JEKTpHuecKkux mosied, HaGop mias HaOMOIEHUsT CIIEKTPOB
MarHuTHeIX Tosied, HaGop mo mepenaue »71. sneprum HIID, Habop cnekrpanbHbIX
Tpyook ¢ wucrounukom mnutanus CH-1, Ilamouka crexnsuHas 22cMm, Ilamouka
s0onuToBas, [lepexmodarens 2-x nomtocHei [1P-2, [lepexntouaTens 0XHOMOTIOCHBIMN
ITP-1 nemoncrpanuonusit, ITpubop must nemonctpanmu IlpaBun Jlenma, Peoctat
non3yHkoBbli  PIIII-0,6, Peoctar mnomsynkoBeiii  PIIII-5, Peocrar PII-6,
Tpanchopmarop yHuBepcanbhblii, llTatuB wuzomupyromuii ITH3, DnexkrpomMarHur
pazoopHBIi (MOIKOBOOOPA3HBIA) Ja00paTOPHBIH, DIIEKTPOMETPHI v
npuHajiexxHoctsiMu, HabGop "BonnoBas onrtuka" (uHTepdepeHunu audpakuun),
Habop nemonctpaumonnsii. "I'eomerpuueckas ontuka"', HaGop audpakunoHHBIX
pemierok (4 mT.), AMiepmetp JabopaTopHblil (yueOHbIN), BoasTmeTp mabopaTtopHblit
(yueOnbiif), Bempsmutens yuebusii BY-4 (mocrosHHBIM TOK), JlmHAMoMeTp
nabopatopubiii 1H, Becwr yuebnsie ¢ rupsmu g0 200r, lunamomerp J1abopaTopHBIN
SH, Kanopumerp ¢ mepHbIM cTakaHOM, KOMIUIEKT 4YepTEKHBIX NPUHAIICKHOCTEN
(TpancnopTHp c npsAMOil U oOpaTtHO# miKanoi oT 0 1o 180 rpamycoB, TpeyroibHUKU 45
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u 60 rpagycoB co mkanoi ot 0 1o 50 cM, nmuHelKka co cbéMHOM pyukoi ot 0 10 60 cM u
or 0 ngo 24 moiimMoB, wupKyab), Maraur U-00pa3Hblii  1a00OpaTOPHBIH,
MustmuaMiepMeTp J1a00paTopHbIi (YueOHBIN).

Paznen 9. O0pa3zoBaresibHbIe TEXHOJIOTHH
B nensix peanuzanuy KOMIIETEHTHOCTHOTO MTOAX0/1a MPEIYCMATPUBAETCS IIMPOKOE
HCIIOJIb30BaHWE B 00pa30BaTEIbHOM MPOIECCE AKTUBHBIX M HMHTEPAKTUBHBIX (POpM
MIPOBEICHUS 3aHATUN (KOMITBIOTEPHBIX CHUMYJISIIIUHN, pa300opa KOHKPETHBIX CHUTYaIIUM,
TPYIIOBBIX TUCKYCCHI) B COYETAHUH C BHEAYUTOPHON paboToi 1yisi popMupoBaHus u
pa3BUTHS O0ITUX U MPOGECCUOHATBHBIX KOMIETEHITUN 00yJarOIXCsl.

Jlekiuu B MyJbTUMEIUNUHBIX U UHTEPAKTUBHBIX ayJAUTOPUSIX COMPOBOKIAIOTCS
SKpPaHHBIMU CJIaiJ]JaMH U CXEMaMHU, TEKCTOBBIM KOMMEHTAPUEM 110 TeMAaTUKE Yy4eOHOTro
3aHSTHS.

CemuHappl MOTYT INPOBOAUTHCS B AYAUTOPUM C HMHTEPAKTUBHOM JIOCKOW U
HCIIOJIb30BAaHUEM CUCTEMBI OJIMIL - ONPOCOB CTYJIEHTOB. B X0/1€ M3ydyeHHs JUCIHUTIINHBI
NPUMEHSIOTCS  Pa300p  XO3AWCTBEHHBIX  CUTYallMil, JHUCKYCCHHM, MPOBOASTCS
VHJABUAYAJIbHBIE KOHCYJIFTAIIMY U BblJa4ya JOMAIIHUX 3aJaHUN.

Bce dopmbl 3aHATHII COBMELIAIOTCS C BHEAYAUTOPHOM pabOTOl CTYyAEHTOB
(BBIMOJTHEHUE JOMAIHUX 3a/IaHHUM, IOMAIIHEe TECTUPOBAHME, W3YyYEHHUE OCHOBHON M
JIOTIOJIHUTEIbHON JIUTEPATYPhI).
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