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1. Oomas XapaKTepUCTUKA padouei NMPOrpamMmbl
001e00pa3oBaTe/IbHOM TUCHUILIMHBI

1.1. OOGmeo6pa3zoBarenpHast aucuurummaa OY].11 «®Pusuka» sBusercs
00s3aTeIbHONM  4YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKIa  00pa30oBaTENbHOM
nporpammsl B cooTBeTcTBUU ¢ PI'OC CIIO no crneunanbHOCTH

15.02.18 TexHnyecKas JKcnayaralms U obcnyxmpaHue
pPO60TM3NPOBAHHOIO NMPOM3BOACTBA (N0 0Tpac/asAM)

peanuzyemoii Ha 6a3e OCHOBHOIO O0IIEro 00pa3oBaHuUs.

[Iporpamma paspaborana Ha ocHoBanuu TpeboBanuii PI'OC cpemgHero
o0mero o06pazoBaHusl ¢ y4eTOM MPOGECCHOHATBHON HAMTPABICHHOCTH MOTy4aeMOM
cneruanbHocT. Ha w3ydenme mucimmumabl OY].11 «®usuka» Ha 6a30BOM
YPOBHE OTBOAMTCS YETHIPE 3aUCTHBIX CIUHUIIL.

1.2. HeJII/I H IINIAHUPYEMBIEC PE3YJIbTAThI 0CBOCHUSA JUCHNIIJIMHDbI:

1.2.1. leaun u 3a1a44 AUCIUILIHHBI:

Conepxkanue mporpaMmbl oO1ieoOpa3oBarenbHo gucuummmabl OY /.11
«Du3uka» HAPABICHO Ha JOCTIKEHUE CICIYIOMUX eJIei:

- (opmupoBaHHe y O0yJaOIIMXCS YBEPEHHOCTH B IICHHOCTH 00pa3oBaHUs,
3HAYMMOCTH (U3UYECKUX 3HAHUW [JI1 COBPEMEHHOTO KBATH(DHUITMIPOBAHHOTO
CTEIMATTUCTA MPHU OCYIIECTBICHUH €ro MPOo(hecCHOHATEHON NeSTEIbHOCTH,

- (opMupoBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

- oBIajgeHue  cnenuduueckod  cucteMor  (U3MYECKUX  TTOHATHM,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- OCBOEHHE OCHOBHBIX (PM3MUECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTE;

- OBJIaJICHHE OCHOBHBIMH METOJAMH HAy4YHOTO [IO3HAHUS MPHUPOIBI,
UCIIOJIb3yeMbIMH B (pu3uke (HAOIIOJEHUE, ONMUCAHHWE, W3MEPCHHE, BBIIBUKCHUE
TUIIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);

- OBJIaJICHUE YMEHUSIMHU 00padaThiBaTh JaHHBIC SKCTICPUMEHTA, OOBICHSTH
MOJIyYCHHBIC PE3YyJbTaThl, yYCTAHABIMBATh 3aBUCUMOCTH MEXIY (HU3UIECKUMU
BEJIMYMHAMM B HAOJII0Ja€MOM SIBJIEHUH, J1€J1aTh BEIBOBI;

- ¢opMHupoBaHHE YMEHHs pemaTh (pU3MYecKue 3amaddl pPa3HbIX YPOBHEH
CJI0KHOCTH,

- pa3BUTHE IMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX M TBOPUECKUX
CIIOCOOHOCTEH B MpoOIecCe MPHOOPETCHHS 3HAHUK C UCIIOJIb30BAaHUEM Pa3TMYHBIX
WUCTOYHUKOB HWH(MOPMAIMM W COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHIA;
yMeHu# (hOpMYJIUPOBAaTh K 00OCHOBBIBATH COOCTBEHHYIO TTO3UIIUIO IT0 OTHOIIICHUIO
K pusnyeckoit nHGOpMAIIIH, ITOTYy4aeMOM U3 Pa3HbIX HCTOYHHKOB;

- BOCIIMTAaHME YYBCTBA FOPAOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

OcBoenne kypca OY/I.11 «®usnka» npeamnosaracT pemeHue CIeayrommx
3ajadq:

- npuoOpeTeHue 3HaHUW O (PYHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX,
JeXallluX B OCHOBE COBPEMEHHOM (PU3NYECKOW KapTUHBI MUpPa, NPUHLHUIIOB
JENUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLECCOB, O Hauboiiee



BAXHBIX OTKPBITHSAX B 00JacTH (PU3MKH, OKa3aBIIMX OMNPEIEIIAIONIEE BIUSHUE HA
pa3BUTHE TEXHUKH U TEXHOJIOTHH;

- TIOHMMaHUe (PU3HYECKOM CYITHOCTH SIBIICHUH, TIPOSIBIISIFOIIIUXCS

- MPOU3BOACTBEHHOH JI€ATEIbHOCTH;

- OCBOGHHE CIOCOOOB  HCIIOJIb30BaHHUA  (U3MUECKUX 3HAHUM IS
OPAKTHUECKUX UM NpOo(EeCCHOHANBHBIX  33Jay, OOBACHEHUS  SIBJICHUU
MPOU3BOJCTBEHHBIX W TEXHOJOTUYECKUX MPOIECCOB, MPUHIUIIOB TEXHHUYECKHUX
npubOpoB U YCTPOMCTB, oOecnedyeHus: 0e30MaCHOCTH IPOM3BOJACTBA U OXPaHbI
IPUPOJIBI;

- (¢opMUpOBaHME YMEHHUH pemarb y4eOHO-NPaKTUYECKHE  3aJlaud
($u3NYECKOT0 CoAepk aHUs C YUETOM NPOPECCUOHATBHON HAPaBICHHOCTH;

- TpuoOpeTeHue OmbITa IMO3HAHUS M CAMOIIO3HAHUS; YMEHUN CTaBUTh
3aJja4uM U peraTh npo0aemMsbl ¢ y4ETOM IpohecCHOHATEHON HAlIPAaBJIEHHOCTH;

- (¢opMUpOBaHME YMEHUH HCKaTh, aHAJU3UPOBAThb M 0OpabaTHIBATH
¢u3nuecKyro HHPOPMALIHIO C YU4ETOM MPodheCcCHOHANBHON HAIIPaBIEHHOCTH;

- TOATOTOBKAa OOYyYarOMXCS K YCHEHNIHOMY OCBOCHHUIO IJUCLHUIUIMH H
MoAyJell MmpoecCHOHANBHOTO LHUKIA: (DOPMUPOBAHME y HMX YMEHHM W OIbITa
NEeATEIbHOCTH, XapaKTepHbIX MId Tpodeccuil / MOMKHOCTEH ClyXallluX WIn
CHEUATbHOCTEH, TIOJy4aeMbIX B  MNPOPECCHOHAIBHBIX  00pa30BATEIbHBIX

OpraHu3alusIX;
- TOATOTOBKAa K (OPMHUPOBAHUIO OOIIMX KOMIIETEHUUH Oyaymiero
CHELUAINCTA: camMo00pa3oBaHusl, KOMMYHUKALIUU, TIPOSIBJICHUSI TPAXKIAHCKO-

- TATPUOTUYECKOW TO3WIMU, COTPYIHUYECTBA, NPUHSITHS pEIICHUN B
CTaHJApTHOM W HECTAHJIAPTHOM CHUTyallUsX, MPOCKTUPOBAHUS, IPOBEICHUS
busnueckux u3MepeHur, dSPPeKTHUBHOrO W  OE30MACHOTO  HCIOJIH30BAHUS
pPa3TUYHBIX TEXHUYECKUX YCTPOWCTB, COOJIIOJCHUSI MPABHJI OXpaHbl Tpyjaa MpU
pabore ¢ puznUecKuMU IprudopamMu U 000pyAO0BaAHUEM.

Oco0eHHOCTh (POPMUPOBAHUSI COBOKYIMHOCTH 3a7a4 M3y4YeHUS (PU3UKHU IS
CHUCTEMBI  CpelIHEro MpOdEeCCHOHATBLHOTO  OOpa3oBaHMs  3aKJIIOYaeTCs B
HEOOXOJIMMOCTH pealu3aliuu Mnpo(ecCuoHaTbHON HANpPaBIECHHOCTH PEIIAeMbIX
3a/1a4, y4€Ta 0COOEHHOCTEH cephl NeSITEIHbHOCTH OYIyIINX CIEIIUATUCTOB.

B pe3ynbraTe 0CBOSHHS IUCIUTUTMHBI 00YYaIOIIHIACS 10JI7KeH 3HATD!

- CMBICII TOHSTHH: (U3UUECKOe SBIECHUE, THUIOTE3a, 3aKOH, TEOpHs,
BEIIIECTBO, B3aMMOJCHCTBHE, JJICKTPOMArHUTHOE II0JIe, BOJIHA, (OTOH, aToM,
aTOMHOE SI7IPO, HOHU3UPYIOIINE U3ITYUCHUS;

- cMbIcT (UBUYECKUX BEJIMYMUH: CKOPOCTh, YCKOPEHHME, Macca, CHJIa,
UMITYJIbC, paboTa, MEXaHW4YecKash DHEpPrusi, BHYTPCHHSS SHEPrus, aOCONIOTHas
TEeMIIepaTypa, CPEIHSS KUHETHYECKash JHEPrus YacTHI[ BEIIeCTBA, KOJIUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA JJICKTPUUECKUN 3aps;

- CcMBICT (DU3UYECKUX 3aKOHOB KJIIACCHUECKOM MEXaHHUKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHHs] JHEPTUH, HUMIyJIbCa H DJIEKTPUYECKOTO 3apsja,
TEPMOJIUHAMUKH, JIEKTPOMArHUTHOU UHIYKIMHU, HOoTOdPPeKTa;

- BKJIQJ POCCHMCKMX M 3apyOeXKHBIX YUYEHBIX, OKa3aBIIUX HauOOJbIlIee
BIIUSIHUE HA Pa3BUTHE (PU3UKHU;



B pesynbTaTe 0CBOCHUS TUCHUIUIMHBI 00YYaIOIUNACS 10JKEH YMeTh:

- NPOBOJAUTh  HAONMIOJEHWSA,  IUIAHUPOBaTh U BBINOJHATH
AKCTIIEPUMEHTHI;

- BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIENH;

- TPUMEHATHh TIOJNyYCHHBIC 3HaHUS 10 (u3uke I  OOBICHEHUS
pa3HOOOpa3HBIX (PM3NUYECKHX SBJIICHUN U CBONWCTB BEIIECTB;

- MPAKTHYECKH HUCIOJIb30BaTh (DU3MUECKHUE 3HAHUS;

- OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH()OpMAIIHH;

- HCIMOJb30BaTh MNPUOOPETEHHBbIE 3HAHUS U YMEHHUS Ui PEIICHHUS
NPaKTUYECKUX 3aJlad  TMOBCEAHEBHOM JKM3HH, oOecreueHus Oe30MacHOCTH
COOCTBEHHOW KU3HM, PAIMOHAIILHOTO MPHUPOIOINOIb30BAHUS U  OXPaHBI
OKPYAIOILEH CPeIbl;

- OIHUCBHIBATh U OOBSCHATH (PU3UUYECKHE SIBJICHUS M CBOMCTBA TEJ: CBOWCTBA
ra3oB, JKHIKOCTEd W  TBEPABIX TEN; OAJICKTPOMATHUTHYK)  HHIYKIIHIO,
pacnpocTpaHEHHUE ANEKTPOMATHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3TyUYEHUE
Y TIOTJIOIIEHUE CBETAa aTOMOM; (OTOA(DPeEKT;

- OTJINYATh TUIIOTE3bI OT HAYYHBIX TEOPUIl;

- JieaTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAIbHBIX JAaHHBIX;

- MPUBOJUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HaOIIOACHUS U
HKCIIEPUMEHT SABJISIFOTCS OCHOBOW JJIs1 BBIABUYKEHUS TUIIOTE3 U TEOPHil, O3BOJISIOT
IIPOBEPUTh HUCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (U3HUECKass TEOpHUs JaeT
BO3MOXKHOCTh OOBSICHATH W3BECTHBIC SIBJICHHUS NPUPOABI W HayudHblEe (aKTHI,
MPEACKA3bIBATH €11I€ HEM3BECTHBIC SIBJICHUS,

- TMPUBOJIUTH TPUMEPHl TPAKTUYECKOTO UCIOJIB30BAHUS (DUIUUECKUX
3HAHUM: 3aKOHOB MEXAHUKHU, TEPMOJMHAMUKHU U JIEKTPOJMHAMUKHA B SHEPTETHUKE;
pPa3JIMUHBIX BHUJIOB SJIEKTPOMArHUTHBIX W3IYUYCHHH Uil pPa3BUTUSL paguo U
TEJICKOMMYHUKAIINM, KBAaHTOBOM (U3UKM B CO3JAHUU SACPHONW DHEPTETUKH,
Ja3epoB;

- BOCIPUHMMATh M HA OCHOBE INOJYYEHHBIX 3HAHUI CaMOCTOSATENIBHO
OllecHUBaTh HH(OpMaIMIo, cojepxkanrytocs B coobmenusx CMU, Hutepnere,
HAayYHOMOMYJIIPHBIX CTAThsIX;

- IPUMEHSTH MOJIyYeHHBIC 3HAHUS JJIs PEIIeHUs (PU3NUECKHUX 3a]1ay;

- OmpeAeNsITh XapakTep (Qu3nueckoro rmpoiecca mo rpaduky, Tadaule,
hopmyae;

- W3MepATh  pAn  (U3MYECKUX BEIWYWH, TPEICTABIsAS PE3yJIbTaThl
WU3MEPEHUN C YYETOM UX MOIPEIIHOCTEN.

1.2.2. TlnaHupyemble pe3yJbTaTbl OCBOEHHS 0011e00pa3oBaTeIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHWe TUCUUIUIMHA HMMeeT Npu (HOPMHPOBAHMU M Pa3BUTHU
O0IIMX KOMIETEHIUH U POPECCUOHATIBHBIX KOMIIETEHLIUH.



Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHA

[limanupyemble pe3yJibTaThl OCBOCHUS JUCLIUIIIIMHBI

JucuunirHapHbie

OK 01. Beibupats criocoObt
pelIeHus 3a1a4
npoQeCcCuOHATBHON
NESATEIILHOCTH IPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

OOmue
B yactu Tpy10BOr0 BOCIIUTAHUS:
- TOTOBHOCTH K TPYydy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYI0IHO0HE;
- TOTOBHOCTH K aKTI/IBHOfI NCATCIIBHOCTHU
TEXHOJIOTUYECKOM M COLUAIbHOM HAIPaBIEHHOCTH,
CIIOCOOHOCTh WHUIUUPOBATh, IUIAaHUPOBATh U

CaMOCTOATENIbHO BBIIOJIHATH TAKYIO JAESATEIbHOCTD;
- MHTEpec K pa3InYHbIM chepaM npodeccunoHaTbHON
NEeATEeIbHOCTH,

OBnaneHue YHUBEpCATbHBIMHU y4eOHBIMU
[MO3HABATCIIPHBIMH JICHCTBUSIMU: a) 0a30BbIC JJOTHYECKUE
eVICTBUSA:

- CaMOCTOSITENBbHO (POPMYIIUPOBATH U AKTyaJIM3UPOBATh
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBlIUBaTh CYLIECTBEHHbIH  MpU3HAK  WIHU
OCHOBaHHWSI JUIsl CpPaBHEHMs, KJIacCUPUKALIMK U
0000IICHMS;

- ONpEAeINSITh IEeJIH IeATeTLHOCTH, 3a7aBaTh apaMeTphl
1 KPUTEPUU UX IOCTHUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHUTH KOPPEKTHBHI B IEITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM, OLICHUBATh PUCKU
[MOCJICACTBUI JICSITEIbHOCTH,

- pa3BUBATh KPEAaTUBHOE MBILIJICHUE IPHU PELICHUU
YKU3HEHHBIX TTPOOIIEM

6) 0a30BbIC HCCIICIOBATEIBCKUE CHCTBUS:

- BJIQJIETh HaBBIKAMH yUe€OHO-HCCIIEIOBATEIHCKON 1
[IPOCKTHOM 1€SITeIbHOCTH, HABBIKAMH pa3pelIeHUs
po0iem;

BBISIBJISITH MIPUYUHHO-CIIEACTBEHHBIE CBSI3U u
AKTYaJIN3UPOBATH 3a]1a4y, BBIJIBUTATh TUIIOTE3Y €€

- c(hopMHUPOBATh NPEJCTABICHUS O POJIH U MECTE (PU3UKH U
ACTPOHOMUH B COBPEMEHHOM HAay4YHON KapTUHE MUpPa, O
crucTeMooOpa3yromeil poau GU3NKH B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJle POCCUHCKUX U
3apyOeKHBIX YUCHBIX-(H3UKOB B Pa3BUTHE HAYKH;
HOHUMaHHUE (PU3NYECKOH CYIIHOCTH HAOII0IaeMbIX SBJICHUN
MHKPOMHpA, MaKpOMHUpPa U MeTamMupa;
OHUMAaHHE POJIK ACTPOHOMHUU B IPAKTUYECKON
NesITeIbHOCTH YEJIOBEKA U TalbHEUIIeM HayqHO-
TEXHUYECKOM pa3sBUTHH,  POJHU bu3uKu B
dbopMupoBaHMM  Kpyrozopa H  (YHKIHOHAIBHOM
PaMOTHOCTH YeJIOBeKa JUIsl peIlieHHsI TPAKTUYECKHX 3a/1a4;
- c(hopMHUpPOBATH YMEHUS PEIIaTh pacUeTHBIC 33/1a4H C SBHO
3aJaHHOH (PU3HUECKON MOJIEIBIO, UCTIONB3Ys (PU3NUECKUe
3aKOHBI U IPUHIIMIIEL, HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a91
BBIOMPATh (PU3UUECKYIO MOJIENb, BBIACIATh  (hU3HYECKHE
BEJTMYMHBI " dopmybl,
HEOOXO0IMMBIE JIJIs €€ PELICHHUs, IPOBOAUTH PACUETHI U
OLICHUBATh  PEATHHOCTh  IOJYYEHHOTO  3HAYCHUS
(u3nYecKoil BETMUMHBL; PelIaTh KaUeCTBEHHbIE 3a/1a4H,
BBICTPAMBAs JIOTHYECKH HEMTPOTHBOPEUNBYIO LIEMOYKY
paccy>kJAeHUH C ONOPOI Ha N3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKHUE SBIICHHS,
- BIAJeTh OCHOBOIIOJIATAIONIMMU  (PU3HUYECKUMHU
MOHATHUSIMU W BEIIMYMHAMH, XapaKTEPH3YIOIUMH
(uznyeckue npouecch (CBI3aHHBIMHU ¢ MEXaHUYECKUM
TIBIDKEHUEM, B3aUMOJICHCTBHEM TeJl, MEXaHUIECKUMHU
KoJIe0aHUSMHU M BOJTHAMH; aTOMHO-MOJIEKYJIIPHBIM
CTPOCHHEM  BEIIEeCTBa, TEIUIOBBIMH  MPOIECCaMHU;
HJIEKTPUUECKUM U MarHUTHBIM TOJIIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJICOAHUSIMU U BOJTHAMU;




pEIIEHUs, HaXOAUTb AapPryMEHTBl Ul JI0Ka3aTeIbCTBA
CBOMX YTBEpXKICHHUH, 3a7aBaTb IApaMETPbl U KPUTEPUH
PEILLEHNUS; - AHAJTM3UPOBATh IOJIYyYEHHBIE B XOA€ PELICHMUS]
3agauun PE3YJIbTAaTHI, KPpUTHYCCKU OLICHUBATh HX|
TIOCTOBEPHOCTb, IPOTHO3MPOBAaTh HM3MEHEHHE B HOBBIX
YCIIOBUSAX; - YMETh IICPCHOCUTH 3HAHUS B ITIO3HABATCIIBHY IO
u IIPAKTUYECKYIO oOnactu
PKU3HCACATCIIbHOCTH, - YMCTh MHTCIPHUPOBATHL 3HAHHA W3
pasHbIX MIPEIMETHBIX 00JIaCTeH; - BBIABUIaTh HOBBIE UICH,
[npcajiaraTb OpPWUIrMHAJIBHBIC IIOAXOJAbI W PCHICHUA,
CIIOCOOHOCTh MX HCIIOJIb30BaHUSI B I103HABATEIbHOU W
COLIMAIbHON ITPAKTHKE.

ONTUYECKUMU  SBJICHUSIMU;
CTPOCHHEM aToma
PaZl0aKTUBHOCTHIO);
ACTPOHOMUYECKUMH  TOHATHUSIMH,  MO3BOJISIIOUIUMU
XapaKTEepU30BaTh  IMPOLECChl, IPOUCXOASIIME  HaA
3Be€37aX, B 3BE3/IHBIX CUCTEMaX, B MEKIAJIaKTHUUYECKOIl
cpene; IBUKEHHE HEOECHBIX TeJ, SBOJIOIHUIO0 3BE3] U
BcenleHHOM; - BIaJeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH M
TeopusMU (3aK0H BceMupHoro Tsarorenus, 1, I u 111 3akoHbI
HploTOHA, 3aKOH COXpaHEHHUs MEXaHWYECKOW BSHEepruu,
3aKOH COXPAaHEHMSI HUMITYJIbCa, MPUHLHUI CYHEPIIO3ULIIH
CWI, TPUHIOUI  PABHOIPABHOCTU
WHEPLUUAIbHBIX  CHUCTEM  OTCYUE€Ta;  MOJEKYJISPHO
KMHETUYECKYI0 TEOPHI0 CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, IIEPBbIM 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHUs JIEKTPUUYECKOr0 3apsa, 3akoH KyIoHa, 3aKoH
Oma pana yvactka nenu, 3akoH Owma Uil MOJHOU
DIEKTPUYECKOM 1enu, 3akoH J[xoyns - JleHma, 3akoH
HIEKTPOMArHUTHOM  MHIYKLIHUHM, 3aKOH  COXPaHEHHs
PHEPruM, 3aKOH TMPSAMOJUHEHHOr0 pacnpoCTpaHEHUs
CBETa, 3aKOH OTPAYKEHUS CBETA, 3aKOH MPEJIOMIICHHS CBETA;
3aKOH COXPAHEHUS YJHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa,

KBaHTOBBIMHU  SIBJICHHSMH,
aTOMHOTI'O spa,
OCHOBONOJIAraroIuMu

u
BJIAJICHUE

3dKOH COXpPaHCHHA  JJICKTPUUCCKOTO 3apsjd, 3aKOH
COXPAaHCHUA MACCOBOT'O 4YHUCJIA, IMOCTYJATHI Eopa, 3aKOH
paarnOaKTUBHOI'O pacnana); YBCPECHHOC

MCTI0JIb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IPH aHAJIN3E
(bU3NUeCKUX SBICHHUH U MPOIIECCOB.




OK 02. Hcnonb3oBarhb
COBPEMEHHBIC CPE/ICTBA
MOWCKa, aHAIM3a U
WHTEPIIPETAUN
nHopmanuu, u
UH(POPMALMOHHbIE
TEXHOJIOTHH

TSI BBITIOJTHEHUS 337124
npoQeCCUuOHATILHON

e TCIIbHOCTH

B 0051aCTH LIGHHOCTH Hay4YHOTO TIO3HAHMUS:
- c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHU U

OOIIECTBEHHON  TPaKTUKH, OCHOBAHHOTO  HAa  JHAJIOTe
KYyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO

CBOET0 MECTa B MOJIMKYJIHTYPHOM MUDE;

- COBEPILECHCTBOBAHUE  SI3bIKOBOM M  YUTATEJIbCKOM

KYyJIbTYpbl Kak CpEICTBAa B3aUMOJCUCTBUS MEKIY JIOIbMU H
[MO3HAHMS MHUPA; - OCO3HAHKME LIECHHOCTU HAyYHOH J1€ATEIbHOCTH,

FOTOBHOCTb OCYHIECTBIIATh IPOEKTHYK) M HUCCIIEA0BATEIbCKYIO
NeATEIbHOCTD
VHJIMBU1yaJIbHO U B IPYIIIIE;
Osnanenue YHUBEpCaIbHbIMU y4eOHbIMU

MO3HABATEIILHBIMU JICHCTBUSMMU:
B) paboTa c¢ umHGopMaueil: - BIaleTh HABBIKAMU IOJYYECHUS
WH()OpPMAIMA U3 WUCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh TTOUCK, aHaJM3, CHUCTEMaTH3AIINIO u
WHTEpIpETali0 HHPOPMAIMN  Pa3IUYHBIX BHIAOB U (opM
MpEeACTaBICHUS;
- CO3/aBaThb TEKCThl B pa3NUYHBIX (dopMaTax ¢ Y4eTOM
HasHaYeHUS WH(QOpPMAMM W IIEJICBOW ayJWTOPUH, BBHIOWpAs
ONTUMAJBHYIO (POPMY MIPECTABICHUS U BU3YaTH3aI1H;
- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(OpMAIINY, €€ COOTBETCTBUE MPABOBBIM H MOPATHHOITHYECKHUM|
HOpMaMm; - HCIOJB30BaTh  CPEJICTBA
MHOOPMALIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNY KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H OPTaHU3aIMOHHBIX|
3a/1a4 ¢ coOMI0eHIeM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0e30IMaCHOCTH,TUTUCHEI,
pecypcocOepexeHusi, MPaBOBBIX U JTHUYECKUX HOPM, HOPM
WHQOpPMAIMOHHON  0€30MacHOCTH; - BIAJCTh  HABBIKAMU
pacrmo3HaBaHusl M 3alUThl WHGOpMAUU, HHOOPMAIIMOHHOMI
0€30MaCHOCTH JIMYHOCTH.

- YMETh YYUTHIBATh TPAHUIBI MPUMEHEHUS H3YUYEHHBIX
(bu3HUeCKUx MOJICIICH: MarepHalbHas TOYKa,

WHepLMalbHAsg CUCTEMa OTCUETa, UACAIbHbIN T'a3; MOJEIH
CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUYEUYHBIN
PIIEKTPUYECKUM 3apsi, siIepHas MOJIeNIb aTOMa, HYKJIOHHAs!
MOJIeJTb ATOMHOTO sIJIpa MPU pelieHUH (PU3NIECKHX 3a7ad.
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Ok 03. [TnanupoBaTh 1
Peanu3oBbIBATH
COOCTBEHHOE
podhecCuoHaTBHOE U
JInunocTHOE pa3BuTHE,
MpeIPUHUMATEIBCKY IO
eI TeNIbHOCTD B
npodeccuoHabHOU chepe,
MCII0JIb30BaTh 3HAHUS T10
(uHAHCOBON I'PaMOTHOCTH B
PA3TUYHBIX KU3HEHHBIX
CUTYaLUAX

B 00actu 1yXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:
c(OPMHPOBAHHOCT ~ HPABCTBEHHOTO  CO3HAHUA,
THUYECKOTO OBEJCHMUS;

CIOCOOHOCTH OLIEHUBATH CUTYalUIO U IPUHUMATh
OCO3HAHHbIE PELICHMSI, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIC HOPMBI U [IEHHOCTH;
OCO3HaHME JIMYHOI'O  BKJIaJa
YCTOMYMBOTO OYIyIIEero;
OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTENAM U (WIIH)
JPYT'MM YWIEHaM CEMbH, CO3[JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATHUSA LICHHOCTEH CeMEeHOM JKU3HU B
COOTBETCTBHUHM C TpaauLusiMu HapoaoB Poccun; OBnageHue
YHHUBEPCAJIbHBIMU PETYJIATUBHBIMU J1€HCTBUSIMU:

a) CaMOOpraHU3aIs:

CaMOCTOSITEJIbHO OCYILECTBIIATh I03HABATEIbHYIO
NesITeTbHOCTD,  BBISBIISITH MTPOOJIEMBI, CTaBUTb W
¢dbopmMynarpoBaTh COOCTBEHHBIE 3a/1a4u B
00pa30BaTeNbHON 1eATENbHOCTH U dKU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJIbHO ~ COCTABJIATH  IJIaH  PEIIEHUs
MpoOJeMbl C  Y4eTOM  HMMEIOIIUXCS  PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM; CIOCOOCTBOBAThH
(hOopMHUPOBAHHUIO U MPOSBICHUIO IIMPOKON 3PYIUIMU B Pa3HBIX
00JacTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOI 00pa30oBaTeIbHBIN
1 KyJbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb: UCIOJIB30BaTh MpUEMbI pedIeKCHH s
OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMS;

-yMETh OLIEHHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHS
10 UX CHWKEHUIO;

B) SMOIIMOHAJILHBIN MHTEJUIEKT, IPEANOJIararonui

B IIOCTPOCHUC

c(OPMHPOBAHHOCTB:! BHYTpPEHHEN MOTHBAIUH,
BKJIIOYAIOLIEH CTpEMIIEHHE K JOCTHKEHHIO 1IeJI U YCIIeXy,
ONTUMHU3M,  WHHUIMATUBHOCTb,  YMEHHE

IeiiCTBOBATh, HCXOAS M3 CBOMX BO3MOKHOCTEH;

- BJIaJIETh OCHOBHBIMHM METOJAMU HAy4YHOI'O ITO3HAHMS,
MCTIOJIb3YEMBbIMU B (PM3UKE: IIPOBOAMUTH IPSMBIEC U
KOCBEHHBIEC U3MepeHUs] GU3NYECKUX BETMYHH, BEIOUpas
ONTUMAJIBHBIA ~ CIIOCOO H3MEPEHUST U HCIOJNIB3YS
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHHUI,
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PH3UUECKUX
BEJIMYUH C MCIOJIb30BAaHUEM IPSIMBIX U3MEPEHHUI,
OOBSACHATh  IOJIy4EHHbIE  PE3YyJbTaThl, HCIOJIb3Ys
dbuznyecKrue TEOPHH, 3aKOHBI U MIOHSATHS, U JIeNIaTh
BBIBO/IbI; COOJII0/IaTh IIpaBUiia 0€30M1acHOro Tpy/ia Ipu
[IPOBEJICHUH HCCIIEI0OBAaHUI B paMKaX yueOHOTo

PKCIIEPUMEHTA u y4e0HO-HCCIIeIOBATEIIbCKON
esTEILHOCTH c HCITOJIb30BaHUEM 1 (ppoBBIX
W3MEPUTEIIbHBIX  YCTPOWCTB u 1abopaTopHOTO
00opyaoBaHus; cCHOPMUPOBAHHOCTH MPEJCTABICHUN O
METOJaX IOJYYEHHS HAy4YHBIX aCTPOHOMHUYECKUX
3HAHUU

- 0BIaACTh (ChopMUPOBATH MIPEACTABICHHUS ) IPABUIIAMU
3anucH puznyeckux GopmyI peabeGHO-TOUSUHON
cuctembl o0o3HaueHuii JI. bpaitng (a1 cnensix u
CJIa0OBUIAIUX 00YUYAIOIIUXCS).
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- DMIIATHH, BKJTFOYAOILECH CIIOCOOHOCTH MOHUMATh
OMOILMOHAIBHOE COCTOSIHME JpPYTUX, YYUTHIBATh €ro Mpu
OCYIIECTBIICHUM KOMMYHHKAIlUH, CIIOCOOHOCTh K
COYYBCTBHIO M COTIEPEIKUBAHHUIO;

- CONHMAJBbHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTD
BBICTpaMBaTh OTHOIIGHUS C JAPYTUMH  JIIOJIbMH,
3a00THTBCS, TPOSBIATH HWHTEPEC M pa3peraTh
KOH(JIUKTEI.
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OK 04. DddexkTrBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMAaH/Ie

- TOTOBHOCTb U CITIOCOOHOCTH K 00Pa30BaHHUIO M CAMOPA3BHUTHIO,
CaMOCTOSITEIIBHOCTH U

CaMOOIIPEIEIICHHUIO;

- OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIe10BaTENbCKOM,
[IPOEKTHO W coLMalNbHOM  aedrenbHocTH;  OBiazeHue
YHUBEPCAJIbHBIMU ~ KOMMYHUKAaTHUBHBIMU  JIEUCTBUSAMH:  0)

COBMECTHAs AeATEIbHOCTD:
- MOHUMAaThb M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOW U
WHIMBUIyTbHOU PaOOTHI;

- I[pUHUMATh 1€l COBMECTHOW  JEATEIbHOCTH,

OpraHu30BBIBAT W  KOOPAWMHUPOBATh  JEUCTBUS IO €€

NTOCTUKEHUIO:

- COCTaBJITh IUIAH JEUCTBUH, PACHPEIEIATh POJIM C Y4YETOM

MHEHMH YYaCTHHKOB O0CYXJaTb pe3yJbTaThl COBMECTHOU

paboTsI;

- KOOPJMHUPOBATh U BHINOIHATE paObOTY B YCIOBHSIX PEaibHOIO,
BUPTYaJIBHOTO U KOMOMHMpPOBAHHOIO

B3aUMOJCHCTBUS;

- OCYILECTBIATH IIO3UTHUBHOE  CTPATETHYECKOE

[MOBEJICHUE B PaA3IUYHBIX CUTYyalMsX, IPOSBIATH TBOPYECTBO U

BoOOpakeHue, ObITh MHULIUATUBHBIM.
OBnanenue YHUBEpPCaIbHBIMU

NICHCTBUAMM:

) IPUHITHE ce0sl U IPYTHUX JIFOACH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI JPYIHX JIIOJAEH NPU aHAIU3e

PE3yNIbTAaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO APYTHX JIIOJIEi Ha OIIMOKH;

- - pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUH JPYroro

4eJI0BEKA.

PeryJIsTUBHBIMH

- OBJIaJICTh YMCHUAMU pa6OTaTI> B I'pyIII€ C BBIIIOJHCHHEM

pa3IMYHBIX  COLMAJIBHBIX  POJIEH,
[IaHUPOBATh paboTy  rpymnmsl, paroHaIbHO
pacupenensiaTb  JIeATeIbHOCTh B HECTaHAAPTHBIX

CUTyallWsIX, aJCKBaTHO OIICHWBATh BKJIAJ KaXJIOTO U3
VIaCTHUKOB TPYNIBl B pEHICHHE paccMaTpUBacMOMN
MPOOJIEMBI.
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OK 05. OcyuecTBisiTh YCTHYIO U
MUCbMEHHYI0 KOMMYHHUKAIMIO HA|

roCy1apCTBEHHOM A3BIKE
Pocculickoit ®denepaunn c
y4eTOM 0COOEHHOCTEM
COIIMAIILHOTO M KYJBTYPHOTO
KOHTEKCTa

B 00acti 3cTeTHYECKOr0 BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOYAs ICTETUKY

Hay4YHOI'O TBOPYECTBA, MPUCYILIET0 (PU3UYECKON HAyKe; -

CIIOCOOHOCTBH BOCIIPUHUMATh pa3IMYHbIC BUIbI HCKYCCTBA,

TpaZuLUd W TBOPYECTBO CBOETO M JPYTMX HapOJOB,
OILlYIIaTh YMOLIMOHAJILHOE BO3/IEHCTBHE

HCKYCCTBa,

- yOKIEHHOCTh B 3HAUMMOCTH JJIs1 IMYHOCTHU U O0IIEeCTBa

OTEYECTBEHHOIO M MHPOBOIO MCKYCCTBA, 3THHUYECKHUX|

KyJIbTYPHBIX TPaJAULIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIDAJKEHUIO B pPa3HbIX BHUAAX

WUCKYCCTBA,  CTPEMJICHHE  NpOSBIATH  KadecTBa
TBOPUYECKOH JIMYHOCTH;
OBnanenue YHUBEPCAIbHBIMU

KOMMYHUKaTHBHBIMU JICHCTBUSIMU: a) OOILICHUE:
- OCYIIECTBIISITh KOMMYHHKAIIMM BO BCeX cdepax

KU3HM,

- pacrio3HaBaTh  HEBepOAIbHBIE CpEACTBA  OOIICHHS,

MOHUMAaTh 3HAYEHHE COLIMAIBHBIX 3HAKOB, Paclo3HaBaTh

NPEANOCBUIKH  KOH(JIUKTHBIX CHUTyallMd H  CMATYaTh

KOH(JIUKTBI;

- pa3BEepHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C

HCIIOJIb30OBAHUECM SA3BIKOBBIX CPEIACTB.

- yMeTh  paclo3HaBaThb  (pU3MYECKUE  SBICHUS
(mporieccbl) M OOBACHATH MX HA OCHOBE W3YYEHHBIX
3aKOHOB: paBHOMEpHOE " PaBHOYCKOPEHHOE

MPSIMOJIMHEHHOE JIBMDKEHUE, CBOOOJHOE TMAJCHHE Tell,
NBUJKEHHE [0 OKPYKHOCTH, WHEpLHUsA, B3aUMOJCHCTBUE
TeN, KoJieOaTeNbHOE JBUKEHUE, PE30HAHC, BOJHOBOE
nBwkeHne, audys3us, OpPOYHOBCKOE JIBI)KCHHE,

CTPOCHHE KUIKOCTEH M TBEPJBIX TeJ, U3MEHEHUE 00beMa
Tel TOpU  HarpeBaHuM  (OXJAXIEHUHU),  TEIIOBOE
paBHOBECHE, UCIAPEHUE, KOHAEHCALMS, IUIABJIEHUE,
KpUCTAJUIM3alUsl, KUIIEHUE, BIJIAXKHOCTh BO3/yXa, CBS3b
CpeaHEl KWHETUYECKOW SHEPruU TEIUIOBOTO JABUKECHUS
MOJIEKYJl C aOCOJIOTHOW TeMIepaTypol, TOBBIIICHUE
NaBJICHUS Ta3a MPHU €ro HarpeBaHWU B 3aKPBITOM COCYIIE,
CBSI3b  MEXJYy IapaMeTpaMu  COCTOSHMS rasa B
n30Mpoleccax; AJIEKTpU3aluus Tel, B3aUMOICHCTBUE
3apsA/l0B,  HAarpeBaHWe€  NPOBOJHHUKA C  TOKOM,

B3aUMO/ICHCTBUE MarHuTOB, 3JIEKTPOMArHUTHAS

WHIYKUUS, JEACTBUE MAarHUTHOTO MOJs Ha MPOBOJAHHUK C
TOKOM W JBWXKYIIMMCS 3apsi, OSJIECKTPOMArHUTHBIC
KoseOaHus u BOJIHBI, MPSMOJIMHENHOE

pacrpoCTpaHEHUE CBETa, OTPAXKEHHE, MPETOMIICHHUE,
uHTepdepeHusa, AuPpakuus W TMONSpPU3alUs  CBETa,
nucnepcuss  cBeTa;  (OoTOodNEKTpudeckuit 3¢ dexr,

CBETOBO€  JaBJICHWE, BO3HUKHOBEHHE JIMHEWYATOTO
CIIEKTpa  aroMa  BOJOpPOJla,  €CTECTBEHHas |

HCKYCCTBCHHAA PaIMOAKTHBHOCTb
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OK 07. ConeiictBoBaTh

COXPaHCHHIO OKpY’Karomien
cpenpl, pecypcocOepeKeHuIO,
PUMEHSITh 3HAHUSA 00
W3MEHCHHUU KJIMMAaTa, PUHIUITHI

OepexIINBOrO IIPOU3BO/JICTBA,
bhdexkTuBHO  IEHCTBOBAaTH B

LIpG?)BI)ILIEII;'IHI)IX CUTyalusax

B 00y1acTH 3K0J0TrHYECKOI0 BOCITUTAHMS:

- c()OPMHPOBAHHOCTH  HKOJIOTUYECKOH  KYJIbTYpHI,
[OHVMAHHUE  BJIMSHMS  COLMAIBHO-DKOHOMMYECKHUX
MMPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLUUAIBHOU
Cpelbl, OCO3HaHHE r1100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

- IUIAaHUPOBAaHUE M  OCYILIECTBICHUE JECUCTBHHA B
OKpY’KaIOIleM  Cpelne Ha  OCHOBE 3HAHUA LNl
YCTOMYMBOIO  pPa3BUTHsS  YEJIOBEYECTBA;  AKTHUBHOE

HETIPUATUE JEUCTBUM, MPUHOCSIIIMX BPEH OKPYKarOILIEH
cpene;

- YMEHHE IIPOTHO3UPOBATh
SKOJIOTUYECKHE  IOCIEICTBUS
JIEHCTBHM, IPEJOTBPALLATD UX;

- pacllupeHue OIbITa JEATEIbHOCTH 3KOJOTMYECKON

HeOJIaronpusiTHbIE
IpeAPUHIMAEMBIX

- copMUpPOBATH YMEHUS IPUMEHSTH MOJTyUYEHHbIEC 3HAHMUS

JUIE  OOBSCHEHMS  YCIOBHH  MPOTEKaHHS
bu3nyecKux SBIEHUN B NpUPOJE U M TNPUHATHS
[IPAKTUYECKUX PEIICHUM B IIOBCEJIHEBHOW MXU3HM UL
obecrieueHust  0€30MACHOCTH TPH  OOpalleHuu C
OBITOBBIMU npubopamu u TEXHUUYECKUMU
YCTpOICTBAMH, COXpaHEHHUS 370pPOBbS U COOJIOJICHUS
HOPM 3KOJIOTUYECKOTO MOBE/ICHUS B OKPY>KaIOILEH Cpejie;

MOHMMaHUE HEOOXOIMMOCTH MPUMEHEHUS
MOCTH KEHUN (1071635097 " TEXHOJIOTUH s
paIOHATIBHOTO MTPUPOIOTIOIB30BAHUS.

HAIpaBJICHHOCTH Ha OCHOBE 3HAHUH 1O (PH3HKE.

K 1.1 dopMupoBaTh ANrOPUTMBI Pa3padOTKH MPOrPaMMHBIX MOJLYJIEH B COOTBETCTBUH C TEXHUUYECKUM 33JaHUEM

[1K 2.1 PaspaOaTbIBaTh TpeOOBaHMS K IPOTPAMMHBIM MOJYJISIM HAa OCHOBE aHAJIM3a MMPOEKTHON U TEXHUYECKOH TOKYMEHTALlMH Ha
peIMET B3aUMOJENCTBHS KOMIIOHEHT

1K 3.2 BEITIOTHATH MpOoLiecC U3MEPEHHS XapaKTePUCTUK KOMIIOHEHT MPOTPaMMHOTO MPOIYKTa [T ONPEeAeSIEHIs] COOTBETCTBUS
3aJaHHBIM KPUTEPHUSIM

1K 4.2 OcCyIIeCTBIATh U3MEPEHUS IKCIUTyaTAlHOHHbBIX XapaKTEPUCTHK IIPOrPaAMMHOI0 00eCIIeYeHHs] KOMIBIOTEPHBIX CUCTEM
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2 CTpykTypa u coaepkaHue 001meo0pa3oBareIbHOM

2.1 O0beM TMCHHUILVIMHBI M BUIBI y4eOHOH padoThI

Bun yaeOHO# paboThI

O0bBeM B yacax

O6beM 00pa3zoBaTEIBHON MPOTrPaMMBbl TUCHUTLITUHBI 144

1. OcHOBHOE cOJIepKaHUE 51

BT.U..

TEOPETHIECKOE O0yUCHHE 36

mabopaTopHbIC 3aHATHUS 8
CIICHHE 3a1a4

KOHTPOJIbHBIE Pa0OTHI 7

2. [IpodeccnoHanbHO-OPHEHTHPOBAHHOE COIEPIKAHKEC 83

B T. 4.

TCOPETUUCCKOE OOYUCHHE 33

1ab0paTOPHBIC 3aHSTHS 14
CILIICHHE 3a]1a4 36

[IpomexxyTouHas arrectanus (3K3aMeH) 10
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2.2 TemaTu4eckuii mjiaH u coaep:xkanue qucuumianubl OY .11 «®uzukay

HaunmenoBanme pa3aciioB U TCM

CopaeprxaHue yueOHOro MaTrepuaa, 1abopaTopHble U IPaKTUIECKUE
paboThl, UHIUBHULY aJIbHBIN TPOEKT (€CIH MPEAYCMOTPEHBI)

O0BeM JacoB

dopmupyemble 00IIre u
npodeccuoHanbHbIe
KOMITCTCHIINU

1

2

4

Bsenenue. ®u3uka u MeTOIBI
Hay4YHOTO MMO3HAHUS

Copepxanue yueOHOro MaTepuana;

®duzuka — (QyHZAMEHTalIbHAs Hayka O MPUPOJIE.
EcTecTBeHHO-Hay4YHBIH METOJ TO3HAHUSA, €r0 BO3MOXXHOCTH H
[PaHUIBl TPUMEHUMOCTH. ODKCIEPUMEHT W Teopus B TIpolecce

MO3HAHUS MIPUPOJIBI. MonenupoBanue
(U3HYECKUX SBJICHUHA U TPOIIECCOB. PoJIb 3KCTIEpUMEHTa ¥ TEOPUH B
rpolecce nmo3Hanus npupoasl. Gusndeckas BennunHa. Ousznueckue
3aKOHBI. [ paHUIBI MPUMEHUMOCTH (DPU3MYECKUX 3aKOHOB M TCOPHIA.
[Tpunnun coorBercTBUsA. [loHATHe O (u3MUecKol KapTHHE MUpA.
[TorpemHoCcTH U3MEpPeHHUH (PU3MUSCKUX BEITUYHH. 3HAYCHUE (U3UKH
pu ocBoeHuHu npodeccuit u cneunanbHocret CIIO.

OK 03
OK 05

Pa3zgen 1. Mexanuka

Tema 1.1 OcHOBBI KHHEMATUKU

Coneprkanue y4eOHOro MaTepuana;

oo

MexaHH4YecKoe [BWKEHHE W €ro BMIbl. MarepuaibHas TOYKa.
OTHOCHUTENBHOCTh ~ MEXAHMYECKOTO  JIBHIKEHUS.
Cuctema otcueta. [Ipunnun otHocutensHOCTH ['amumes. CriocoObl
ONMCAaHUS JBUKCHUS. Tpaektopus. IlyTs.
[lepememienne.  PaBHOMEpHOE  NPSIMOJIMHEMHOE  JBHXKCHHE.
Ckopoctb. MTrHOBEHHass U CpPEAHSISI CKOPOCTH. Y CKOpEHHE.
[IpsimonMHETHOE IBUKEHHUE C IOCTOSIHHBIM YCKOpPEHHEM. [IBrkeHMe
C MOCTOSIHHBIM YCKOpEHHEM CcBOOOJHOro mnajaeHus. PaBHomepHOe
NBUKEHME TOYKM IO  OKPY)KHOCTH, YIJIOBas  CKOpOCTb.
LlenTpocTpeMuTensHoe  yckopeHue. Kunematnka — aOGCOIIOTHO
TBEPAOIO TEJA.

Pemenue 3a1a4 ¢ npodeccnoHalbHOI HANPaBICHHOCTHIO

Tema 1.2 OcHOBBI IUHAMUKH

Conepkanne yaeOHOro MaTepuara;

12

OcHoBHas 3amada auHamuku. Cuima. Macca. 3aKOHBI MEXaHUKH
Herotona. Cuiibl B mpupoze. Criia TSHDKECTH U CHIIa BCEMHPHOTO

TATOTCHUA. 3aKoH BCCMHUPHOT'O

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1
K 2.1
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TAroTeHus. IlepBas kocMuueckas CKOpOCTh. JIBUKEHHE TUIAHET U
Maibex Tes1 Conneunon cucteMbl. Bec. HeBecomocTh. CHIIbI
ynpyroct. CHibl TpeHHUSI.

Pemienue 3a/1a4 ¢ mpodeccCHOHANBHON HAPaBICHHOCTHIO

JlaGopaTopHble 3aHTHSL:

JlaboparopHas pabota Nel  « M3MepeHne ®KecTKoCTH
[Py >KUHBD)
JlaGoparopnas paborta Ne2 « M3mepenue kodrpduimenta TpeHns

NN BB

Tema 1.3 3akoHbI COXpaHEHUS B
MEXaHUKe

Conepikanue yueOHOro MaTepHaa:

(ep]

mynbe Tena. UMmynbce cuiibl. 3aKOH COXPaHEHUS! UMITYJIbCa.
PeakTuBHOE ABMKEHUE. MexaHnnueckas paboTa U MOIITHOCTb.
Kunernueckas sneprus. [loreHunansHas sHeprus. 3akoH

Pemenue 3amau ¢ HpO(I)CCCHOHaHBHOﬁ HaIIpaBJICHHOCTBIO

Pa3neu 2. MoJsiekyasipHasi (pM3MKa M TEPMOAHHAMHUKA

Tema 2.1 OCHOBBI MOJIEKYJISIPHO -
KHMHETUYECKOU TEeOpUH

Coneprkanue y4eOHOro MaTepuarna;

e}

OCHOBHBIE  TTOJIOKECHUS MOJIEKYJIAPHO-KUHETUYECKON
Teopuu. PasMeppl M Macca MOJEKyJ M aromMoB. bpoyHOBCkoe
newkeHne. Cuwibl W JHEPTUS  MEXKMOJIEKYJISIPHOTO
B3anMoieiicTBus. CTpoeHue ra3000pa3HbIX, KUIKUX U TBEPHABIX Te.
Uneanpubiii  ra3.  JlaBnenwe raza. OCHOBHOE  ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKONM TeopuH Tra3oB. Temiepatypa u ee
3MEpEHHUE. TepMmoguHamuyeckas mKaia TeMIEepaTyphl.
AOGCOTIOTHBIH HYJb  TEMIIEPATypHL.
Temneparypa 3Be37. CKOPOCTH IBHKEHUSI MOJIEKYI U UX U3MEpEHHE.
YpaBHEHHE COCTOSIHUSA MACaIbHOrO rasa. HMs3ompomeccsl U HX
rpadukn. ['a30BbIe 3aK0OHBI. MoOMsipHAs Ta30Bast MOCTOSTHHAS

Tsirotenust. [lepBas kocMudeckasi CKOpocTh. JIBUKEHHE TUIAaHET U
Maitbix Tea Conneunoit cucteMbl. Bec. HeBecomocTh. CHITBI
yrpyroctd. CHJIbl TPEHUS.

Perienue 3a1a4 ¢ npodeccuoHaNbHOM HAIIPABICHHOCTHIO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
K 2.1
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JlaGopaTopHble 3aHTHSL: 4
JlaboparopHast pabota Nel  « M3MepeHne ®KecTKoCTH 2
[1pYy>KUHBD» 2
JlaGoparopnas padota Ne2 « M3mepenue kodrppuimenta TpeHus
CKOJIBYKCHUSD)

Tema 1.3 3aKoHBI COXpaHEHUS B 6

MEXAaHUKE

Coneprkanue yueOHOTO MaTepHaa:

mynbc Tena. UMmynbce cuiibl. 3aKOH COXPaHEHUS! UMITYJIbCa.
PeakTuBHOE ABMKEHUE. Mexannueckasi paboTa U MOIITHOCTb.
Kunernueckas sueprus. [loreHnuanbHas sHeprus. 3aKoH
COXpaHEHUsI MEXaHWYECKON sHeprun. PaboTa CHIIbI TSHKECTH U CHUJITBI
ynpyroctu. KonceparuHsie cuibl. [I[puMeHeHne 3aKOHOB
coxpaHeHus. Vcronp30BaHrue 3aKOHOB MEXAHUKHU ISl O0BSICHEHUS
NBIDKEHUSI HEOCCHBIX TEJT U JIUIS Pa3BUTHS KOCMHUYECKUX
MCCIIeIOBaHUM, TPAaHUIIBI MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH.

Pemenue 3a1a4 ¢ npodeccnoHalbHON HANIPaBIEHHOCTHIO

Pa3nea 2. MoJsiekyasipHas pU3MKa M TEPMOIUHAMHKA

Tema 2.1 OcHoBbI MoJiekyJIsipHO - |CoaepikaHue y4eOHOro MaTepuana; 8
KMHETUYECKOW Teopun . 4
OCHOBHBIE  TIOJIOXKEHUS MOJIEKYJISIPHO-KUHETHYECKON OK 01
teopun. Pazmepsl 1 Macca MOJIEKyJ U aTOMOB. bpoyHOBCKOE OK 02
nBrokeHre. Cuiabl M DHEPIUS  MEKMOJIEKYJISIPHOTO OK 03
B3auMoieicTBUsA. CTpoeHue ra3000pa3HbIX, )KUIKUX U TBEPBIX TEIL. OK 04
WneanpHbiii  ra3.  JlaBieHue raza. (OCHOBHOE  ypaBHEHHE OK 05
MOJIEKYJISIPHO-KMHETHYECKONH Teopuu ra3oB. Temmeparypa u ee OK 07
N3MEpEHHE. TepMmoanHaMuueckas HIKana TEMIEPATYPHI. K 1.1
AGCOTIOTHBIH HyJlb  TEMIEpaTyphl. K 2'1
Temnepatypa 3Be31. CKOPOCTH IBHKEHUS MOJIEKYJI U UX U3MEPEHHE. '
YpaBHEHHE COCTOSHUS UJAealbHOro rasa. M3ompomeccsl U HX
rpaduku. ['a30Bble 3aKoHBL. MosipHast ra30Bast OCTOSIHHAS
Pemenue 3a1a4 ¢ npodeccrnoHabHON HANPaBIEHHOCTHIO
JlaGopaTopHbIe 3aHATHS: 2
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JlaGopaTopHas pabora Ne 3 « OmbITHas mpoBepka 3akoHa boiis- 2
Mapuorray
Tema 2.2 OcHoBbl TepMoarHaMUKH |CojiepaHue yueOHOro MarepHaa; 6
BHyTpeHHsAsI 3HEprus cucTeMbl. BHYTpEHHsIsI SHEprus UIeajlbHOTrO 4
raza. Pabora u Temora Kak (OpPMBI TEpeAayd dHEPTUU.
TennoeMkocTb.  YaenpHas  TEIJIOEMKOCTb.
KonnuecTBo TeruioTel. YpaBHeHUE TemuoBoro OanaHca. Ilepsoe
Hayalo TepMOAMHAMUKH. AnuabaTHbIA mporecc. Bropoe Hauamo
TepMOAVHAMUKH. [[puHIMI 1eCTBUSA TEIUIOBOM MAIIWHBI. TeIIoBbIe
neuratenu. KIIJ[ temmoBoro asurarens. XOJOAWIbHBIE MallUHBI.
OxpaHa npupobl.
Pemenve 3a1a4 ¢ mpodeccnoHAIbHOM HANPaBICHHOCTHIO 2
Tema 2.3 Arperartnsie coctosaust |CoaepkaHue yIeOHOro MaTepraa; 9
BelecTBa U (ha30BbIC MEPEXOIbI 6

Vcrapenne n koHAeHcanus. HacbllleHHBIM IMap U €ro CBOMCTBA.
AGCOJIIOTHAS U OTHOCUTEINIbHAs BIAXHOCTh Bo3xayXa. [Ipubopsl s
ONpeIEIeHUS BIAXHOCTH Bo3ayxa. Touka pocsl.  Kunenwue.
3aBUCUMOCTh TEMIIEPATYphI
KUIIEHWs OT JaBieHuss. Kpurudyeckoe COCTOSIHME BELIECTBA.
XapakTepucTrka KHUJKOTO COCTOSIHMS BEILIECTBA.
[IoBEpXHOCTHBIN CIIOU KUJKOCTH. OHeprus
[MOBEPXHOCTHOrO ciosi. bmmkHuii  nopsanok. IloBepxHOCTHOE
HaTsDkeHMe. (CmaunBaHue. SIBIIEHHS Ha TpaHULE KUAKOCTH C
TBEpAbIM TesioM. KanuiisipHsle sABiIeHHs. XapaKTepUCTHKA TBEPAOTO
cocTosiHusA BelecTBa. Kpucrannuueckue u amopgHble Tena. Ypyrue
CBOMCTBa TBEPABIX Tel. 3akoH ['yka. Mexannueckue
CBOMCTBA TBEP/bIX TeN.

[lnactuyeckas (ocrartounas) aedopmanus. TermtoBoe
pacuipenue TBepAbIX Ten U xkuakoctedt. Koadduuuent nuneitnoro

pactmupenns. Koaddumuent  o6bEMHOTO
paciiipeHus. YueT pacmupeHus B TexHuke. [lnaBnenue. Y nenbHas

TEeIIoTa mnasnenus.  Kpucramnmsanwus.
[IpakTHyeckoe NMpUMEHEHHE B TOBCEJIHEBHOW >KM3HU (PU3NUECKUX|
3HAHUM O CBOMCTBAX ra3oB, JKUJIKOCTEN U TBEPABIX TEI.

Pemenue 3amau ¢ npodeccrnoHaaIbHON HATPaBICHHOCTHIO




KontpoabHasi pabora
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‘ Nel «MoekynspHast pU3MKa U TEPMOIUHAMHUKAY)

Pa3nes 3. DiileKTpoaMHAMHUKA

Tema 3.1 DnexkTpuueckoe mosie

Conepikanue yueOHOTO MaTepHaa:

10

DJIEKTPUYECKUE 3apslbl. DJIEMEHTApHBIA JJICKTPUUYECKUN 3aps/l.
3aKkoH coXpaHEHUs 3apsiia. 3akon Kynona.

DNeKTpUuecKkass  IMOCTOSIHHAs.  DJEKTpUYECKOe  IoJie.
HarnpsbkeHHOCT  dnekTpuuyeckoro  mnoisid.  IIpuHinun
cynepno3unuu noneil. IIpoBOAHMKM B 3IEKTPUYECKOM TIOJE.
JIM3IeKTpUKY B 3JIeKTpuuecKkoM rosie. [lonsipuszanust AU3IEKTPUKOB.
PaGota cun anekTpoctarnueckoro nois. [lorenmnuan. Paznocts

OTCHIINAJIOB. CBsi3p  MeXIy
HANPSKEHHOCTHIO u Pa3HOCTHIO MOTEHIINATIOB
QIIEKTPUYECKOTO  MOJS.  DJEKTPOEMKOCTb.  EauHMIIBI
PIIEKTPOEMKOCTH. Konnencaropsl. Coenunenue
KOHJICHCATOpOB B Oarapero. OHeprus  3apsyKEHHOIro
KOHJICHCATOpA. DHeprus ANEKTPUUYECKOTO HOJIS.
[IprMeHEeHHE KOHIEHCATOPOB

Perenue 3agad ¢ HpO(I)eCCHOHaHBHOﬁ HaIIpaBJICHHOCTLIO

JlaGopaTopHbIe 3aHATHS:

N

JlaGoparopHas padota Ne 4. OnpeneneHue EeKTPUIECKO EMKOCTH
KOHJICHCATOPOB

Tema 3.2 3aK0HBI MOCTOSHHOTO TOKA

Conepxanne yaeOHOT0 MaTepuaa;

14

YcnoBus,  HeoOXoAWMbIE  JJIi  BO3HUKHOBEHUS U
[oIepKaHus NEKTpUIeckoro Toka. Cuia Toka U MJIOTHOCTh TOKA.
3aKoH Oma TS yJacTka 1(S1178 3aBUCHUMOCTh

AIEKTPUIECKOTO COTIPOTUBIIEHUS  OT
Marepuana, JJIMHBI U MJI0IA 1 MONEePEYHOTr0 CEUeHHUs] TPOBOIHUKA.
3aBUCHMOCTD AJIEKTPUIECKOTO COMPOTUBIIEHHUS ITPOBOTHUKOB oT

TEeMIIEPaTyPBL. TemnepaTtypHbIi

kod(purment  comportuBieHus.  CBEpXIIPOBOIUMOCTD.
PaboTa W MOIMHOCTH TMOCTOSHHOTO TOKa. TemnoBoe JeicTBHe

TOKA. 3akoH Jxoymns— Jlenma.
DNEKTPOABUAKYILAs CHJIa UCTOYHUKA TOKa. 3akoH OMa Jyisl OJHOU
nenu. OnekTpuueckue nenu. [lapamiensHoe M mocieaoBaresbHOE

COCAUHCHHNC ITPOBOJIHUKOB. 3aKOHEI

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
K 2.1
[IK 3.2
K 4.2
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Kupxropa  mis  y3ma.  CoelmMHEHHE  HMCTOYHHUKOB
DIICKTPUYECKOM SHEPTUU B OaTapero.

Pemienue 3a/1a4 ¢ mpodeccHOHANBHON HAPaBICHHOCTHIO

JlaGopaTopHble 3aHTHSL:

I

JlaGopaTopnas pabora Ne 5 « Omnpenenenue  yAedIbHOTO
COMPOTHUBIICHUS ITPOBOTHUKA

JlaGoparopHas pabota Ne 6 « M3y4yeHne 3aKOHOB MOCIIEIOBATEILHOTO
Y NapaJuIeJIbHOTO COCTMHEHHUM MPOBOAHUKOBY

KontposabHasa paGora Ne2 «DieKTpuueckoe Toje. 3aKOHbI
[MOCTOSTHHOTO TOKa»

Tema 3.3 DnexTpuyeckuid TOK B
pa3IUYHBIX cpeaax

Conepikanue yueOHOrO MaTepuaa:

oo

DIIEKTPUYECKHUM TOK B METaJlIaX, B 3JIEKTPOJIMTAX, I'a3aX, B BAKyyMe.
OnexkTponn3. 3akoH snekTposinza Dapanes. DIEKTPOXUMUYECKUN
SKBUBAJIEHT.  Buuapl  ra3oBbIX
pa3psaaoB. TepMoanexkTpoHHast SMHUCCHS. Ilnazma.
OJNeKTpUYecKuif TOK B  HodynpoBojgHUKax. CoOcTBeHHass H
puMecHas nposoaumoctd. P - 11 mepexoxn. IlpumeHeHue
0JTyITPOBOIHUKOB. [10JIyIIpOBOIHUKOBBIE TPUOOPHI.

Pemenue 3a1a4 ¢ npodeccrnoHabHOM HAaNPaBIEHHOCTHIO

Tema 3.4 MarautHoe 11071€

ConeprkaHue y4eOHOr0 MaTepuaa:

oo

BekTop MHAYKIIMM MarHATHOTO Ioss. HanpspkeHHOCTh MAarHUTHOTO
roJist. JleficTBrEe MarHUTHOTO 110JIs Ha IIPSIMOJIMHEWHBIN IIPOBOJIHUK C
TokOM. B3anmopeiicteue TokoB. Cuna Ammepa. IIpumenenue cumsl
AMniepa. MarautHeli notok. PaboTta no nepemMenieHuo npoBOAHNUKA
C TOKOM B MarHMUTHOM Itosie. JI€MCTBME MAarHUTHOrO MOJs Ha
nBrokymuiics 3apsan. Cuna Jlopenua. Ilpumenenue cunsl Jlopenna.
OmpeneneHue  ynenpHOTO  3apsiga.  MarHuTHbIe  CBOMCTBA
BellleCTBA.  MarHuTHas  NPOHULAEMOCTD.
ConHeyHasi akTUBHOCTD U €€ BJIMsHUE Ha 3eMit0. MarHuTHble OypH

Perenue 3agad ¢ HpOd)CCCHOHaHBHOﬁ HaIIpaBJICHHOCTLIO

JlaGopaTopHbIe 3aHATHS:
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JlaGopaTopHas pabota Ne 7 «HabnroneHnue necTBus

MArdHuMTHOTO ITOJIA Ha IMTPOBOJAHUK C TOKOM»

Tema 3.5 DnexTpoMarHuTHast
VHTyKIHS

ConepkaHue yueOHOTO MaTepraa;

10

SABnenue snekTpoMarHuTHOM WHAYKIWU. [lpaBmio Jlenua. 3akon
JJIEKTPOMAarHUTHOM WUHIYKIWH. Buxpesoe
hiekTpuyeckoe nose. 3/1C MHAYKINUY B IBUKYLIUXCS TPOBOJHUKAX.
SABnenue CaMOMHIYKIMH. WHOyKTUBHOCTD. OHeprus
MarHMTHOro  1oJs  TOKa.  B3aumocss3b
IIEKTPUYECKUX U MArHUTHBIX N0JIEH. DJIEKTPOMAarHuTHOE I10JIe

Pemenue 3a/1a4 ¢ mpodeccnoHAIbHON HAPABICHHOCTHIO

JlabopaTopHbIe 3aHATHS:

N

JlabopaTopnas  pabora  Ne§  l3ydenuwe  siBiieHUS
DJICKTPOMArHUTHOW MHYKIIMU

KonTtpoJsbHas padora

«MarauTHoe mose. BJ'ICKTpOMaFHI/ITHaSI HHIOYKOWS)

Pasgea 4. Kosie0anusa 1 BOJIHBI

Tema 4.1 Mexaandeckue KoieOaHus
U BOJIHBI

Coneprkanue y4eOHOro MaTepuarna;

I

KonebarenbHoe aBmxkenue. [ apmonnueckue koynedanus. CBoOO HbBIC
MexaHuueckue — koneOaHus.  [IpeBpamieHue  dHeEpruM  MpH
KoJieOaTeIbHOM JABMKEHUU. CBOOOIHBIE 3aTyXalOIINEe MEXaHUIECKUE
KosiebaHus. MaremMaTuyeckuii MassiTHUK. IIpy>xuHHBIN
MasITHHK. BrinyxaeHusie

MexaHnueckue konebanus. Pesonanc. [lonepeunsie U MpoaoibHbIE
BOJTHBI. XapaKTEPUCTUKHU BOJIHBI. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U
ero NpuMeHeHue

Tema 4.2 DnekTpoMarHuTHbIE

Conepxanre yueOHOTO MaTepHana;

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1
K 2.1
[IK 3.2
1K 4.2




KOJIEOAHMS U BOJIHBI
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CB0OOOIHBIE 3TIEKTPOMArHuTHEIE KoseOanus. [IpeBparienue snepruu

B KosieOarenbHOM KoOHType. Popmyna Tomcona. 3aryxaroiue

DIICKTPOMArHUTHBIE  KoyieOaHusi.  ['eHeparop — He3aTyXarolux
3J€KTPOMAarHUTHBIX KoJie0aHui.

BbIHYKIE€HHBIE DJIEKTpUYecKkue KojedaHus. IlepeMeHHBIN TOK.

['eHeparop mnepeMeHHOro ToKa. EMKOCTHOE M HHIYKTUBHOE
CONPOTHUBIICHUS  IEPEMEHHOI0  TOKa.

AKTUBHOE COIpOTHBJIEHHE. 3aKkoH OMa 1 3JIEKTPUYECKOW Lenu

[epeMEeHHOT0 TOoKa. PaboTra M MOIIHOCTH TEPEMEHHOTO TOKA.

Pe3onanc B anektpuyeckod 1menu. Tpanchopmatopel. Toxku
BBICOKOU YaCTOTBHI. [Tonydyenue, mnepegava u

pacrnpeiesieHue 3JIEKTPOIHEPIruu. JIEKTPOMArHUTHOE IIOJIE Kak
0coOBIii BHJ MaTepuu. OJIEKTPOMArHuTHbIE BOJHBL CBOWCTBA
JIGKTPOMArHUTHBIX ~ BosH.  BuOpatop  I'epma.  OTKpBITHIH
KoseOarenbHblil  KOHTYp. M3o0perenne pammo A.C. IlomoBsiM.
[lonatue o paguocBsazu. [lpuHuun paaunocsssu. Ilpumenenue
DJICKTPOMATrHMUTHBIX BOJIH.

Pemenue 3a1a4 ¢ mpodeccnoHabHOM HANIPaBIEHHOCTHIO

Ha60paT0pHLIe 3aHATUA!

N

JlaGopatopnass pabora Ne 9 I3yuenue  paGoOThHI
TpaHchopmaTopa

Pa3pea 5. OnTuka

Tema 5.1 IIpupona ceera

Coneprkanue y4eOHOro MaTepuarna;

Toueunsrii ucTouHMK cBeTa. CKOPOCTh PaCHpOCTPAaHEHHUS CBETa.
3aKOHBI OTPAXKEHUS U TIPEJIOMIICHHUS CBETA.

Conneunsle M JayHHble 3aTMeHMs. [IpuHnmn Iroiirenca. IlosmHoe

otpakenue. Jlun3zel. [locTpoenue n3obpakeHus B nunH3ax. Gopmyna

TOHKOM JIMH3EI. Y BelIMUYeHNE JIMH3EL. [ 1a3 Kak OonTHYECKas
CHCTEMa. Onrudeckue pUOOPEI.

Teneckorel. Cmima  cBera. OcBem€éHHOCTL. 3aKOHBI

OCBENIEHHOCTH

JlaGopaTopHBIC 3aHATHS:

JlaGopaTopHas pa6ota Ne 10 Onpenenenne moka3arens
MMPCIOMJICHUS CTCKJIA

Tema 5.2 BoiHOBEIE CBOMCTBA CBETA

Conepxanrie yaeOHOTO MaTepHana;

OK 01
OK 02
OK 04
OK 05
K 1.1
K 2.1
[IK 3.2
[IK 4.2
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Tema 5.3 Cnennanbnas teopust  [MaTepdepennus  cBera.  KOTrepeHTHOCTh — CBETOBBIX  JIy4eH. 2
OTHOCHUTEIILHOCTH Murepdepenius B ToHKMX  IuleHKax. Kombma — HeroToHa.
lcnionb3oBaHue MHTEpPEpEeHIUH B Hayke M TexHUKe. [udpakuus
cera. Jludppakums Ha meAM B HApaUIeNbHBIX  JIydax.
JudpakuuonHas pelerka. [Tonapuzanus
rnonepedHblx  BOJH.  [lomspusanmss  ceera.  JIBOiHOE
nmydyenpenomiienue.  [lomsipounsl.  Jucmepcusi  cBera.  Bumsl
n3ITydyeHuil. Buibl ciekTpos. CrieKTphbl UCITyCKaHUS.
CrieKTphl HIOTJIOLEHUS. CrniexkTpanbHbli aHaJIn3.
CrnexTpasibHble  KJIacChl  3Be3l.  YJbTpaduoiaeToBoe
n3nyuyenue. MHopakpacHoe uznyuyeHue. PentrenoBckue syun. Mx
puposa u cBoiictaa. [llkasa 3J1eKTPOMAarHUTHBIX
n3ilydeHul. J[BmkeHue co ckopoctbro cBera. IlocTtynarsl Teopuu
OTHOCHUTEJILHOCTU U CJIEJCTBUS U3 HUX. 2 VIHBapuaHTHOCTb MOJYJIs
CKOPOCTH CB€Ta B BaKyyMme. DHeprus nokost. CBs3b Macchl U SHEPTUn
CcBOOOHOM YaCTHUIIbl. DJIEMEHTHI PEISTUBUCTCKON TUHAMUKU
Perienue 3a/1a4 ¢ mpodeccuoHaNbHON HaPaBIEeHHOCTBIO 2
JlaGopaTopHbIe 3aHATHS: 2
JlaGoparopHnas padora Ne 11 OmnpeneneHrie ATUHBI CBETOBON BOJHBI 2
C TOMOIIBI0 TU(PPAKITMOHHON PEIISTKH.
Pa3nes 6. KBantoBas ¢puzuka
Tema 6.1 KBanToBas onTrka Coneprxanne yaeOHOTr0o MaTepuaa; 2
KBantoBas rumnoresa Ilnanka. TernnmoBoe u3nydyeHue. 2 OK 01
KopnyckynsipHo-BoaHOBOM nyanusM. @otonsl. ['unoresa ne bpoitna OK 02
0 BOJIHOBBIX cBoMicTBax yacTuil. COOTHOLIEHHE HEONpeaeNeHHOCTeH OK 04
I'eiizenbepra.  [laBneHue  cBera. OK 05
Xumnueckoe  geiicteue cBera. Omnsitel  I1.H.JIeOemeBa u OK 07
H.M.BaBunoBa. ®otoaddexr. VYpaBHeHue OHHIUTEHHA A7 K 1.1
dotorddexra. Buennuii potoanekrpuyeckuit apdext. Buyrpenuuit 1K 2.1
¢doroapdexr.  Tumsl  HoTOIIEMEHTOB. 1K 3.2
[pumenenne GpoTodddekta 1K' 4.2
Coneprxanue yueOHOro MaTepuaa: 6




Tema 6.2 duznka aToMa 1 aTOMHOI'O

saapa

25

Pa3BuTHE B3IJIA0B Ha CTPOEHUE BellecTBa. Moaenu cTpoeHus
AQTOMHOTO s11pa. 3AKOHOMEPHOCTH B @TOMHBIX CIIEKTPax BOJOPOJIaA.
Anepuas monens aroma. OneiTel J.Pe3epdopaa. Monens atoma
Bosiopoaa no H.bopy. KBanTtoBsie nmoctynarsl bopa. Jlazepsi.
PannoakTUBHOCTB. 3aKOH pPaAMOAaKTUBHOIO  pacrnaja.
PanuoakTtuBHbIe IpeBparienus. CriocoObl HAOMIOACHUS U
perucTpanuu 3apspkeHHbIX dactull. DddexT Basunosa - UepeHkona.
Ctpoenue aToMHOTO sizipa. JledekT Macchl, JHEPTHsI CBSI3U U
YCTOMYHMBOCTh ATOMHBIX s21ep. Sl iepHble peakuuu. SAnepHas
SHEPIreTUKA. JHEPreTUUECKUI BbIXO/ SIACPHBIX PEaKIIU.
cKyccTBeHHAs palMOAKTUBHOCTB. Jlenenue Tsokensix saep. Llennas
siIepHas peakuus. YpasiisieMas LienHas peakuus. S nepHblit
peaktop. Tepmosinepusiii cunTe3. DHeprus 38e3/1. [lonyyenue
PaAMOAKTUBHBIX U30TONOB U UX IPUMEHEHHE.

brosornueckoe JENCTBUE PAAMOAKTUBHBIX U3Ty4YECHUMN.
OIIEMEHTAPHBIE YACTUILIBI

KonTpoabsHasi padora Ne 4 «KBanToBas puzukay

Paznen 7. Ctpoenne Beesiennoii

Tema 7.1 Ctpoenune ConHeuHoM
CUCTEMBI

Coneprkanue y4eOHOro MaTepuarna;

Conneunas cuctema. [ImaHeTsl, UX BUAMMOE JBI>KEHUE. Maible Tena)
conHeuyHol cuctembl. Cucrema 3emns—Jlyna. Connne. ConHevHas
akTUBHOCTh. MicTouHMK sHeprun CosiHIa U 3BE3]1

Tema 7.2 DBomonusg BeeeHHoM

Coneprkanue ydeOHOro MaTepuana;

3BE3ABI, HMX  OCHOBHBIE  XapakTepucTUKH.  CoOBpEMEHHBbIE
[pe/ICTAaBICHUS] O MPOUCXOXKAECHUH U 3Boitounu ConHIa M 3BE3.
Otanbl KU3HU 3BE34. Mneunsiid [IyTe — Hama ['anaktuka. Tumbl
raJlakTuK. PaguoranakThku M KBasapsl. Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa60:ma. Teopust bonbrioro B3peiBa. MacmtaOHast
cTpykTypa BecenenHol. MeraranakTuka.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

KoHncyabTanus nepea 3Kk3aMeHOM

I[Ipome:kyTOYHAs aTTecTAlUS (IK3AMEH)

Bcero yacos

144
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3 VYcaoBus peanu3anuu NMPOrpamMmbl 0o01meo0pa3oBaTeIbHOM
TUCIHUANIMHBI

3.1 TpeOoBanusi K MHHUMAJIBHOMY MATEePHAJIbLHO-TEXHUYECKOMY
o0ecreYeHnIo

Peanuzanus nporpaMMbl AUCIHUILUIMHBI TIPEINoiaraeT Hajauaue yaueOHoro
KaOuHeTa QU3UKH.

O6opynoBanue yueOHOro KaOUHeTa:

- [Tpubop A onpeneneHus JUIMHbBI CBETOBOM BOJIHBI;

- Bechbl TexHuueckue ¢ pa3sHOBECaMu;

- AmriepMeTp J1ab0paTOPHBIN;

- BoasT™meTp 1abopaTopHbI;

- ['urpomeTp (ICcUXpomeTp);

- Habop nabopaTopHblii 10 ONTUKE

- HcTounuk nutanus

- Kapta 3Be31H0TO HEOA

- Beckl uyBCcTBUTENBHBIC

- I'enepatop "Cnekrtp"

- Jlunamomerp

- Konockon

- Konpaencarop

- Jlammia nyroBast

- MasTHUK CEeKyHIHBIN

- Mara3zus conpoTUBIICHUI

- [InacTuHa ¢ mapanienbHbIMU TPAHIMU

- [Tpubop npasuna Jlenua

- [Tpubop ra3oBbIX 3aKOHOB

- PaznoBecsl

- [Tpubop ra3oBbIX 3aKOHOB

- Pemerka nudpakimonnas

- Tpancopmarop pazdopHOH

- BonocsHou rurpomerp

- Ha6op mo uatepdepentium

- Ha6op mo nudpaxiuu ceera

- IIcuxpomerp ABrycra

- [ItatuB MabopaTOpHBIi

- Boinpsimurens BC-6

- OnexkTpodopHas MallIMHa

- [Tpubop no nonsipuzanuu

- JInH3bI
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3.2UndopmanuoHHoe odbecrnedeHue 00ydeHusi

OCHOBHBIE€ HCTOYHUKM:

1. T'eapensireitn JI. O. @usuka 10 kmacc : yuebnuk / JI. D. 'ennenpmTeiiy,
0. U. Quk . - M., 2005.

2. T'enpenpmreiin JI. 3. ®usuka 11 kmace : yueonuk / JI. 3. ['enaenpiTeiiy,
0. U. Quk . - M., 2005.

3. KacesanoB B. A. ®usuka. 11 kmace : yueOHUK 111 0011eoo6pas3opar. y4ueo.
3aBenenunii / B. A. KacesiHos . - M., 2003.

95.-448 c.

4, MskumeB I'. S. ®dwuszuka. 10 kmacc : ydeb. i oOuieodpa3oBar.
opraHu3zaiuii : 6a30Bbiid ypoBeHs / . 5. Msxumes; noa. pea. H. A. ITapdentneBoil.
-3-e 3. - M., 2016. - 416 c.

5. MakumeB I'. 5. ®wusuka. 11 kmacc : yuel. mua oOmieoOpas3oBar.
opraHuzanuii : 0a3oBblid ypoBeHb / I'. 1. Msakumes; noa. pen. H. A. IlappenTreBoii.
- 3-e u3n. - M., 2016. - 432 c.

6. Tpodumonra T. 1. ®usnka. COOpHUK 3a/1a4 : y4ed. mocodue 1t CCy30B /
T. U. Tpodumona, A. B. @upcos . - M.,2007. - 303 c.

7. Tpodpumona T. M. ®usuka. 3akoHbl, HopMyIbl, onpenencHus : yueo.
nocobue st ccyzoB / T. . Tpopumosa, A. B. @upcos . - M.,2004. - 304 c.

JIONOJIHUTEIbHbIE HCTOYHUKU:

8. Ilepwrukun A. B. ®usuka. 7-8 kiacc : yueObnuk / A. B. Ilepoimkun.- M.,
2001.

9. ®usuka. 7 - 8 kmacc : yueOnuk / moxm pen. A. A. Ilunckoro, B. T.
PazymoBckoro. - M., 2003.

10. ®dwuszuka u actponomus. 9 kin. / mox pen. A. A. Ilunckoro, B. T.
PazymoBckoro. - M., 2000.

11. TMaket npuknamasix nporpamm OC Windows, MS Office: MS Word, MS
PowerPoint, MS Excel, MS Access, MS Publisher.
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4 KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOECHUS M CHUIIMHBI

Konx v HaumenoBanue
¢dopmMupyeMbIX KOMIIETEH LU

Pa3zgen/Tema

THI oLeHOYHBIX
MepPOnpUATHH

OK 01. Beibupats criocoOsr
pelieHus 3a1a4
podeccnoHaTbHOM
NeSATeIbHOCTH IPUMEHHUTEILHO
K Pa3JINYHBIM KOHTCKCTaM

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pasmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

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

- YCTHBIH OIIpOC;

- (hpoHTaTIBLHBIN OIIPOC;

- OLICHKA KOHTPOJIbHBIX padoT;
- HaOJII0/IeHUE 32 XOJ0M
BBITIOJIHEHUS JTAOOPATOPHBIX
pabor;

- OLICHKA BBITTOJIHEHUS
1a00paTOPHBIX paboT

OK 02. Mcnonb3oBathk
COBPEMEHHBIE CPE/ICTBA TIOHCKA,
aHaJM3a 1 MHTEPIIpeTalin
nHpOpMaLK 1 MHOOPMAIIMOHHBIC
TEXHOJIOTHH JUIS BHITIOTHEHUS
3amad mpodeccuoHaTbHON
NesITeTbHOCTH

Pasnmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temnr 3.1.,3.2.,3.3.,
3.4.,3.5. Paznen 4. Temer 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temr1 6.1., 6.2.

Paznen 7. Temer 7.1., 7.2.

- YCTHBIA OIIPOC;

- (hpOHTANBHBIN OTIPOC;

- OLIEHKA KOHTPOJILHBIX PadoT;
- HAOITIOZICHHE 32 XOJ0M

BBITTOJIHEHHS 1a00PaTOPHBIX

OK 03. [InanupoBats u
[peaIn30BbIBaTh COOCTBEHHOE
npodeccrnoHaFHOE U TMYHOCTHOE
pa3BHUTHE, IPEANPHHIMATEICKYIO
ACATCIIBHOCTD B
podeccnoHanbHOM cdepe,
MCTIONIb30BaTh 3HAHUS 11O
(hMHAHCOBOIT IPaMOTHOCTH B
[PA3JIMYHBIX JKU3HCHHBIX
CHUTYaIHsX

Pazgen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5 Pasgen 7. Temer 7.1., 7.2.

pabor;

- OLICHKA BBITTOJTHEHUS
nmabopaTOpHBIX padoT;

- OLICHKA MPAaKTHYECKUX padoT
(pereHus: KaueCTBEHHBIX,
[PACUETHBIX, MPOPECCHOHATEHO

OpHUEHTHPOBAHHBIX 3a71a4);

OK 04. DddexTrBHO
B3aMO/ICHCTBOBATh M paboTaTh B
KOJIJICKTHBE ¥ KOMaH/Ie

Paznen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5. Paznen4. Temn1 4.1.,4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.

Paznen 7. Temur 7.1., 7.2.

- OIICHKA T€CTOBBIX 3aJIaHUM;

- HaOJIIOZICHHUE 34 XOA0M
BBITIOJITHCHUA UHANBUYAJIbHBIX
I[IPOCKTOB 1 OLICHKA BBINTOJIHCHHBIX

MPOEKTOB;

OK 05. Ocy1miecTBisITh yCTHYIO U
MICEMEHHYI0 KOMMYHHKAIIHIO HA
TOCY/IapCTBEHHOM $SI3bIKE
Pocculickoii @eaepannu ¢ yueTom
0cOOEHHOCTEH COLMaIbHOTO U
KyJIBTYPHOTO KOHTEKCTa

Paznen 1. Temsr 1.1.,1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4.,3.5. Paznen 4. Teme1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.

Paznen 7. Temnr 7.1., 7.2.

- OIICHKA BBIIIOJIHCHUA
JAOMAIIHHUX CAMOCTOATCIBHBIX

paboT;

OK 07. ConeiicTBOBaTH
COXPaHECHHUIO OKPYKAOIICH
Cpelbl, pecypcocOepereHUIO,
[IPUMEHSTH 3HAHHUS 00 M3MEHEHHUN
KJIMMAaTa, PUHIIATII
OEepEIKITUBOTO MTPOU3BO/ICTBA,

A (heKTUBHO IEHCTBOBATD B

Paznen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5. Paznen4. Temn1 4.1.,4.2.
Pazgen 6. Temsr 6.1., 6.2.

Pazgen 7. Temsr 7.1., 7.2.
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- YCTHBINA OIIPOC;

- (DpOHTAITBLHEIH OTIPOC;
- OLIEHKA KOHTPOJIBHBIX padoT;
HabJroeHe 3a X0I0M
BBITTOJIHEHHS JTA00PATOPHBIX
pabor;
- OIICHKA BBITIOJTHCHHUS
mabopaToOpHBIX padoT;
- OIICHKA MTPAKTHIECKUX padoT

(pelieHUs KaYeCTBCHHBIX,
[pac4eTHBIX, MPO(ecCHOHATHLHO
OPHUECHTHPOBAHHBIX 33J1a4);

- OIICHKA TECTOBBIX 3aJaHMIA;

- HaOJIIOZICHHUE 34 XOAO0M
BBITIOJTHEHHS WHAWBH Y ATbHBIX
[TPOEKTOB ¥ OI[CHKA BBHIITOITHEHHBIX
[POEKTOR;

- OLICHKA BBITIOJIHCHUS

1K 2.1 OcyIecTBIATh
[IHaTHOCTHUKY Pazgen 1. Temer 1.1., 1.2, 1.3
DIEKTPOOOOPY0BAHMS " pasnen 2. Temst 2.1.,2.2.,2.3.
TICKTPOHHBIX CHCTEM  paznien 3. Temst 3.1., 3.2., 3.3.
aBTOMOOMIIEH 34 35 ’ ’ ’
Pazgen 4. Temnr 4.1., 4.2.
Pasgen 5. Temnr 5.1., 5.2., 5.3.
[1K 2.2 OcyI1ecTBIATh
TEXHUYECKOE  OOCIYKUBaHHE
PIIEKTPOOOOPY TOBAHUS U Pasnen 1. Temsr 1.1., 1.2, 1.3
PJICKTPOHHBIX CUCTEM  Paznen 2. Temsr 2.1.,2.2., 2.3.
aBTOMOOMIIEN COIJIaCHO Pasnen 3. Tembr 3.1., 3.2.. 3.3
TEXHOJIOIUYECKON JOKYMEHTALMH. 34 35 ’ T Ty
Pasnen 4. Temnr 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
[IK 2.3 TIpoBomuth peMOHT]
DIEKTPOOOOPYI0BAHHS u Pasmen 1. Temsr 1.1.,1.2,1.3
SJICKTPOHHBIX cucTeM  Pasnen 2. Temsr 2.1.,2.2., 2.3.
aBTOMOOMIIET B COOTBETCTBUU CPaS,Z[eJ'I 3. Temsnr 3.1.. 3.2.. 3.3.
TEXHOJIOTHISCKOM 3.4. 3.5. ’ ’ ’
JIOKYMCHTAIHCH. Pazgen 4. Temnr 4.1., 4.2.

Paznen 5.

Temer 5.1.,5.2.,5.3.

TOMAITHAX CaMOCTOSITENIbHBIX
padoT;




