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1. HACIIOPT PABOYEM MPOIr'PAMMBI YYEGHOM JUCHUILIMHBI OY/I.13 ®U3UKA

1.1.MecTo AMCUUIIMHBI B CTPYKTYPe OCHOBHOI1 mMpodeccnoHalbHOI 00pa3oBaTebHOIl
NPorpaMmbl

Pabouas nporpamma yuedHoro npeamera OV /1. 13 dusuka sBiIseTCs 4acThio 00111e00pa30BaTeIbHOIO
LUKJIa TIPOrpaMMbl IOATOTOBKH crieruaiucToB cpennero 3seHa (IIIICC3) B coorBerctBum ¢ DenepaibHBIM
roCyJapCTBEHHBIM 00pPa30BaTE/IbHBIM CTAHJAPTOM CpeaHero mpodeccuonanpHoro obdpasoanus (OI'OC
CIIO) mno cneyuanvnocmu 08.02.09 Monmaoic, Hanradka u SKCHAyamayus 31eKmpoodopyoosans
NPOMBIULTICHHBIX U 2PANCOAHCKUX 30aHUll, PEalIn3yeMOol Ha 0a3e OCHOBHOrO 00Iero oopazoBanus. Paboyas
nporpaMma paspaborana Ha ocHoBanuu TpedoBanHuit ®I'OC cpemHero o0mero o0pa3oBaHUS C YYETOM
npoheCCHOHaIbHON HANIPABICHHOCTH TOTy4aeMON CIISIIHabHOCTH.

1.2. ]_le.]'ll/l U IJIAHUPYEMBIC PE3YJIbTATHI OCBOCHUS TUCIHUIIJINHBI

1.2.1. Heau aucuunianHbl « DU3UKAY

ConepxaHue MporpaMMbl  00I1I€00pa30BaTENbHON TUCHMIUIMHBL «DHU3MKa» HapaBiIeHO Ha
JIOCTUKEHUE CIEAYIOIUX LeJIeH:

e (opMupoBaHHUE Yy OOYYalOIIMXCS YBEPEHHOCTH B IIEGHHOCTH O0Opa30BaHMs, 3HAYUMOCTH
(U3MYECKUX 3HAHHWKA JJI1 COBPEMEHHOIO KBaJM(UIIMPOBAHHOIO CIEHHMAINCTa IPU OCYIIECTBICHHH €ro
npodeccHoHaTbHOMN AeSATeIHFHOCTH;

¢ (opmupoBaHHE eCTECTBEHHO-HAYYHON IPAMOTHOCTH;

e oBJajeHUE CrielU(PUUECKON CUCTeMON (DU3MUECKUX MOHITUH, TEPMUHOIOTUEH U CUMBOJIUKOM;

® OCBOCHME OCHOBHBIX (DM3MUYECKHX TCOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJaJCHUC OCHOBHBIMU METOAAMHW HAYYHOI'O ITO3HAHHA IPUPOABI, HCIIOJIbB3YEMBIMU B (1)I/I3I/IKe
(HaOJroieHue, OMKMCAaHNE, M3MEPEHHE, BBIIBHIKCHHE THITOTE3, IPOBEACHUE IKCIICPUMEHTA);

e OBIAZICHWE YMEHUSMH 00pabaThBaTh JaHHBIE OKCIEPUMEHTa, OOBICHITH IONydYEeHHBIC
pe3yNbTaThl, YCTaHABIUBATH 3aBHCUMOCTH MEXKAY (QHU3MUECKHMMU BEIMYMHAMH B HAOIIOJIAeMOM SIBJICHUH,
JIeNaTh BHIBOJIBI;

e (QopMupoBaHHE YMEHUS pelaTh GU3MYECKUe 3a/1a9i pa3HbIX YPOBHEH CII0KHOCTH;

® Da3BUTHE II03HABATENFHBIX WHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B
mporiecce MPHOOpEeTEeH s 3HAHUH C UCIIOIb30BAHUEM PA3IMYHBIX UCTOUHHUKOB WHPOPMAITUH U COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJOTHH;, yYMEHHH (OpMymHpoBaTh W OOOCHOBBIBATH COOCTBEHHYIO ITO3UIHIO IO
OTHOIIIEHUIO K (PM3NYIEeCKOi HH(POPMAIINH, TIOTYIaeMON U3 Pa3HBIX HCTOYHHUKOB;

® BOCIIMTaHWE YYBCTBA TOPJIOCTH 32 POCCHHICKYIO (PM3HUECKYIO HAYKY.

Ocoenne xypca O/ «Puznkay» mpenaronaraeT pereHrne cIeayoImX 3a1ay:

e mpuobpereHHE 3HAHUA O (YHIAMEHTANBHBIX (HU3MYECKHX 3aKOHAX, JIEKAIMIUX B OCHOBE
COBPEMEHHOW (M3WYECKONM KapTWHBI MHpa, NPUHIUINOB JEHCTBHS TEXHHYECKHMX YCTPOHCTB |
MIPOM3BOJICTBEHHBIX TIPOIIECCOB, O HamOojee BaXXHBIX OTKPBITHSX B 00macTé (U3HWKH, OKa3aBIINX
OIIpeNeNsrolIee BIUSHIE Ha PA3BUTHE TEXHUKH U TEXHOJIOTHH;

e TIOHMMaHUe (M3MUYECKOW CYIIHOCTH SBJIEHUH, MPOSBISIONIMXCS B PaMKaX IMPOU3BOACTBEHHOM
NeSITeThHOCTH;

® OCBOGHHE CIOCOOOB WCIONB30BaHUA (DU3WUECKUX 3HAHWN IS PENICHUS NPAKTUYECKHX U
mpoheCCHOHANBHBIX 3a/lad, OOBSICHEHHS SIBICHUH MPHUPOIBI, MPON3BOICTBEHHBIX W TEXHOJIOTHUECKUX
MIPOIECCOB, TPHUHIIMIIOB MCHCTBHS TEXHHYECKHX NPUOOPOB W YCTPOMCTB, oOecriedeHHus Oe30macHOCTH
MIPOM3BOJICTBA U OXPAHBI IPUPO/IBL;

e (opMHUpOBaHWE YMEHHH pemiaTh y4eOHO-TIPaKTHYEeCKHE 3a1adyu (U3NYECKOTO COJNEpKaHUs C
y4€ToM MpoheCCHOHATBHON HAIPaBIEHHOCTH;

e TpHOOpETEeHNE ONbITA IO3HAHUS U CAMOIIO3HAHUS, YMEHUH CTaBUTH 33JIa4X M PENIaTh MPOOIEMBI C
y4€ToM pohecCHOHATHHON HAIPaBIEHHOCTH;

e (hopMuUpOBaHUE YMEHHI UCKaTh, aHAJTM3UPOBATh U 00pabaThIBaTh PU3MUECKYI0 WH(POPMAIUIO C
y4€ToM MpoheCCHOHATBHON HAIPaBIEHHOCTH;

® TI0JrOTOBKa 00YYAIONIMXCS K YCIIEITHOMY OCBOCHUIO JIUCIIUIUINH B MOYJIeH MPOoheCCHOHAIEHOTO
nukia: popMrupoBaHue y HUX YMEHHU U OIBITA IESTENbHOCTH, XapaKTEPHBIX JUIsl Tpodecchii / JOIKHOCTEH
CITy’KalllX WK CHEIHaTbHOCTEN, OTyYaeMbIX B TPOECCHOHAIBHBIX 00pa30BaTelbHBIX OPTaHU3AIINSX;

® TI0JrOTOBKA K JOPMHUPOBAHUIO OOIIMX KOMITETEHIIHMM OyAyIIero CrelaicTa: caMooOpa3oBaHus,
KOMMYHUKAIIMH, TIPOSBJICHUS TPaXTaHCKO-IATPHOTHYECKON MO3UITUH, COTPYTHUYECTBA, IPUHSATHS PEIICHUI
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B CTaHJApPTHOW W HECTAaHAAPTHOW CUTYalMAX, MPOSKTHPOBaHUS, MPOBEACHHs (UIUUYECKHX H3MEpPEHHIA,
3¢ GEeKTUBHOTO U 0E30MaCHOTO MCIOIB30BAHMS PA3IMYHBIX TEXHUYECKHX YCTPOWUCTB, COOIIOACHHS MPaBHI
OXpaHbl TpyJa npu padore ¢ puznyeckuMu nprudopaMu 1 000pYAOBaHHEM.

B pesynpTare ocBOGHUS TUCHUIUIMHBI O0YYAIOMIUIACS J0/KeH 3HATD!

® CMBICT MOHSTHHA: (U3MYECKOE SBICHHE, TUIIOTE3a, 3aKOH, TEOpHs, BEIECTBO, B3aUMOACIHCTBUE,
ANEKTPOMArHUTHOE T0JIe, BOJTHA, (DOTOH, aTOM, AaTOMHOE AP0, HOHU3UPYIOIIHIE U3y CHHS;

e cMbICT (U3MUECKUX BEIMYUH: CKOPOCTh, YCKOpPEHHME, Macca, CHla, HMITyJIbc, padoTa,
MCXaHHU4YCeCKas SHEPrusi, BHYTPCHHAA SHCPIrus, a6COHIOTHa$I TEMIICpaTypa, CPpECaAHAA KUHCTUYCCKAs SHCPrus
YaCTHUII BEIIECTBA, KOJMUECTBO TEIIOTHI, 3JIEMEHTAPHBIHN 3JIEKTPUUECKUN 3apsi;

® CMBICT (PU3MUYECKUX 3aKOHOB KJIACCHUECKOW MEXaHWKH, BCEMHUPHOTO TATOTCHHSI, COXpaHECHUS
OHEpruv, HMIYyJbCa U DJBJICKTPUUCCKOI'o 3apsja, TCPpMOAMHAMUKH, SHCKTpOMaFHI/ITHOP'I WHAOYKIWUH,
dhoroaddekra;

® BKJAJ POCCUHCKUX M 3apyOXKHBIX YYCHBIX, OKAa3aBIIMX HAUOOJbIICE BIIMSHUE Ha pPa3BUTHC
¢buznku.

B pesynbpTare ocBOEHHS TMCIUIUIMHBI 00y4arOIUNCs JOIKEH YMETh:

® [IPOBOAMTH Ha6J’IIO):[eHI/IH, IJIAaHUPOBATh W BBINIOJIHATH OKCIICPUMECHTHI,

® BbIABUIAaTb I'MIIOTE3bI U CTPOUTH MOJCIIN,

® [MPUMCHSTH MOJyYEHHbIE 3HAHWS TO (u3KKe Ui OOBSCHEHHS Pa3sHOOOpa3HbIX (QHU3NYECKUX
SIBJICHUH U CBONCTB BEILIECTB;

® TIPAKTUYCCKN UCIIO0JIB30BaATh (1)H31/IT-ICCKI/IC 3HaHUA,

® OIIEHUBATH JIOCTOBEPHOCTH €CTECTBEHHO-HAYYHOU NH(OPMAITHH;

® JICIIOJIB30BaTh HpI/IO6pe’TeHHI)Ie SHaHUA W YMCHUA I PCIOCHUA MNPaKTUYCCKUX 3adayd
TIOBCCAHEBHOM  KM3HU,  oOecmedeHws  0e30macHOCTH  COOCTBEHHOM  KW3HH,  PaIlMOHAIBEHOTO
MIPUPO/IOTIONE30BAHUS U OXPAHBI OKPYKAIOIIEH CPEIBI.

® OIIMCHIBATHL U OOBSICHATH (bI/I?,I/IT-IeCKI/IC SIBJIGHUSI U CBOMCTBA TeJI: CBOMCTBA ras3osB, )KHI[KOCTeﬁ u
TBEPIBIX TeEN; 3JEKTPOMArHUTHYIO HHAYKIMIO, PACIpPOCTPaHEHUE 3JIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE
CBOMCTBa CBETa; M3IYYCHUE U TTOTJIOLIEHHE CBETa aTOMOM; (oTod(dexT;

® OTJIMYATh TMIIOTE3bI OT HAYYHBIX TEOPUIl;

e JleJIaTh BBIBOJBI HA OCHOBE SKCIIEPUMEHTAJIbHBIX JAHHBIX;

® [IPUBOJUTH NPUMEPBHI, [10KA3bIBAIOILKUE, YTO: HAOIIONCHUS U SKCIEPUMEHT SIBJIIIOTCS OCHOBOM ISt
BBIJBIDKCHUS TUTIOTE3 U TEOPHIA, MTO3BOJISIIOT MIPOBEPUTH HCTHHHOCTH TEOPETHYECKUX BBIBOJIOB; (hH3MUECKas
TEOpHs JaeT BO3MOXKHOCTh OOBSICHATH N3BECTHBIC SIBIICHUS IPUPO/BI M HAYYHbIE (DaKThI, TPEACKA3bIBATH CIIIe
HEHU3BECTHBIE SIBJICHMUSI;

® [PUBOAMUTH IPUMEPHI MPAKTUUECKOTO UCIONB30BaHMUs (PU3MUECKUX 3HAHMI: 3aKOHOB MEXaHHUKH,
TEPMOJIMHAMUKYU U JIEKTPOJMHAMUKY B SHEPIeTUKE; Pa3IUYHbIX BUIOB 3JEKTPOMArHUTHBIX W3IY4ECHUH LIS
Pa3BUTHA PAJHO U TEIEKOMMYHHUKAIMH, KBAHTOBOM (PU3MKHU B CO3IaHUU SAECPHON SHEPIETHUKH, JIA3€POB;

e BOCIPUHMMATh M HAa OCHOBE IOIYYEHHBIX 3HAHUM CaMOCTOSATENBHO OLIEHMBATh MH(OPMALHIO,
conepxarryrocs B coodmenusx CMU, UnTepHere, HaydHO-TIOMYISPHBIX CTATHSIX.

® [PUMEHATH [TOTYUYCHHBIC 3HAHUS IS PELICHUs (PU3NYEeCKUX 3a7ad;

e OIpenenarTh XapakTep (pU3MIecKoro mporecca 1mno rpaduky, Tabmuie, hopmye;

e U3MEpATh pAA (GU3MUECKUX BEIWYMH, NPEACTABISIS PE3yJabTaThl M3MEPEHUH C YYETOM HX
MOTPELIHOCTEN.

1.2.2. Ilnanumpyemble Ppe3yJbTaThl OCBOeHHMSI 001Ie00pa3oBaTeIbHOH JUCHUILIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3Ha4yenue qucuuIuinHa umeer rnpu Gopmuposanun u pazsutun OK u I1K:

OK 01. Beibupats criocoOsl penieHus 3a1a4 npoecCHOHaIbHON eITeIbHOCTH, TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcrnonb30BaTh COBpEMEHHBIE CPENCTBA IMOMCKA, aHAIM3a U MHTEPIPETauuy HHPOPMALUH, U
WH(OPMALIOHHBIE TEXHOIOTHH ISl BBITOMHEHHS 3aa4 POPeCcCHOHANBHOM 1eITENbHOCTH;

OK 03. IInaHupoBaTh U peaqn30BbIBaTH COOCTBEHHOE MPOQECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENBCKYIO IESITEIBHOCTD B MIPOECCHOHATIBHON cepe, UCIoIb30BaTh 3HaH!A 10 (PMHAHCOBOH
IPaMOTHOCTHU B Pa3iIMYHBIX )KU3HEHHBIX CUTYaLMIX;

OK 04. D¢ dexrnBHO B3aMOAEHCTBOBATH M padOTaTh B KOJJIEKTUBE M KOMAaHIE,

OK 05. OcymecTBisTh YCTHYIO M INHCBMEHHYI0O KOMMYHMKALIMIO Ha TOCYIapCTBEHHOM f3BIKE
Poccuiickoii denepaunu ¢ yuetoM 0cOOEHHOCTEH COLMAIBLHOTO U KYJABTYPHOTO KOHTEKCTA;



OK 07. CopnelicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH Cpellbl, pecypcocOepekeHHI0, IPUMEHSITh 3HAHHS
00 M3MEHEHNH KIMMaTa, IPUHIKIIB OEpPEKITUBOrO MPOU3BOACTBA, 3(D(EKTHBHO ACHCTBOBATH B UpE3BhIUANHBIX
CUTYaIUSIX;

[1K 1.1. BemoassTh paboThI MO BBOAY JOMOBBIX CHJIOBBIX CHCTEM B DKCILTyaTallHUIO;

[1K 1.2. BeImoassTh paboThl IO BBOAY JOMOBBIX CIa00TOUYHBIX CUCTEM B SKCILTYaTalHIo;

[IK 2.1. IIpoBepsATh TEXHUYECKOE COCTOSHIE MyHUIUIATIbHBIX JINHUN 3JIEKTPOIepeay;

[1K 3.3. BbINONHATE TPOBEPKY U HAJAAKY 3JIEKTPOOOOPYIOBAHUSA HA O0BEKTaX JIEKTPOCHAOKEHUS B
MPOMBIIIICHHOM H TPaKIAHCKOM CTPOUTENBCTBE, B TOM YHUCIIE C PA3IMYHBIMHA BUAAMH PENICHHBIX 3aILUT;

[1K 4.2. BBITOTHITh MOHTaX M HAJAAKY 3JIEKTPOOOOPYIOBaHMS AaBTOMATH3ALIUN CUCTEM YIIPaBICHUSI
BEHTHJISILIMY, KOHIUIIMOHUPOBAHUS, BOJOCHA0KEHHSI, OTOTLIICHUSI.



Kon n
HanMeHOBaHHE
(popmupyembIx
KOMITeTeHI[H I

Ilnanupyemsble pe3yJibTaThl 0CBOCHHUS M CIUTIIHHBI

OO0mmue (IMIHOCTHBIE M MeTANpeIMeTHBIE)

JucnmnyimHapHble (IpeAMeTHbIe)

OK 01. Beibupats
CIOCOOBI pelIeHuUs
3a71a4
npoheccCroHaIbHON
JeATETbHOCTH
MPUMCECHHUTEIILHO

K pas3sjindHbIM
KOHTEKCTaM

JlugHOCTHBIE PE3yabTATHI
TPYIOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpPYHy, OCO3HAHHE I[EHHOCTH MAacCTEpCTBa,
TpyAoIooue;

- TOTOBHOCTh K aKTHBHOM ACATCIBHOCTH TEXHOJOTMYCCKOM
U COIMANILHOIN HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,

JOJDKHBL OTpaXaTb B YaCTH

[JIJAHUPOBATh M CaAMOCTOSATEILHO  BBINOJHATH  TaKyHO
JIESITEIbHOCTH;
- HHTEpEeC K pa3in4yHbiM chepam npodeccHoHaIbHON
JeSITEIbHOCTH,
- TOTOBHOCTH M  CHOCOOHOCTH K  OOpa30BaHHUIO

1 caM000Pa30BaHMIO HA IPOTSHKEHUH BCEH JKU3HH;

- YMEHHE MPOTHO3MPOBATh HEOJIATOIIPHUSITHBIC KOOI HUSCKIE
MOCJICACTBUS MPEANPUHAMAEMbBIX JICHCTBHM, HPEAOTBpAIlaTh
HX;

MeranpenMeTHbIE pe3yIbTaThl JOHKHBI OTPaKaTh:

OBnajzicHNe YHUBEPCATHHBIMA yU€OHBIMH IT03HABATCIHLHBIMHU
JICHCTBHUSMU:

a) 6a30BBIC JIOTHYECKHE TCHCTBHUS:

CaMOCTOATENbHO  (OPMYNIHpPOBaTh M  aKTyaJM3UPOBATh
mpobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHaBIIMBATh
CYIIECTBEHHBI TPU3HAK WM OCHOBAHWS IS CpaBHEHWS,
Kraccupukanmi W OOOONIICHWsI;  ONPENesITh eI
NIEATEIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUH HUX
JOCTHKEHUS; BBISBIATH 3aKOHOMEPHOCTU M IPOTHBOPCUUS B
paccMaTpUBaeMbIX  SBJIEHUSAX; BHOCHTH KOPPEKTHUBBHI B
JIeATEeIIbHOCTh, OIICHMBATH COOTBETCTBUE PE3YNIHTATOB IIEIISAM,
OIICHUBATh PHUCKH TIOCIACACTBUM NEATEIbHOCTH, pPa3BHBATH
KpeaTHUBHOE MBITIIIEHHE MTPH PEIISHUH KU3HEHHBIX MPOOIIEM;

0) 6a30BbIC HCCIEIOBATEILCKHIE ICHCTBHUS:

- BIaJeTh HaBBIKAMH  Y4eOHO-HCCIIEAOBATEINbCKOH U
MIPOEKTHOM JeATeThbHOCTH, HABBIKAMH pa3perieHus mpooieM;

- BBISIBIIATH MIPUYUHHO-CIICICTBEHHBIE CBSI3H u
aKTyallu3UpOBaTh 3aJlady, BBIIBUTATH THIIOTE3y €€ peIleHUs,
HaxOJWTh  apryMEHTBl  JJIs  JOKa3aTelbCTBA  CBOUX

I1P6 1. ChopMUpPOBAaHHOCTH MPENCTABICHUN O POJIIM U MeCTe (PU3UKU U
ACTPOHOMMM B COBPEMEHHOM  HAy4YHOM  KapTUHE MHUpa, O
CUCTEMOOOpa3yIole poiu (PU3MKU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKH W COBPEMEHHBIX TEXHONOTMH, O BKJIAJC POCCUHCKUX U
3apyO@XKHBIX YYCHBIX-(QU3MKOB B pa3BUTHE HAyKH; ITOHUMaHHE
(hU3UYECKON CYIIHOCTH HAOMIOIaEMbIX SBJICHHI MUKPOMHUPA, MAKpOMHpPa
W Meramupa; T[OHMMaHHE pOJIM AacTPOHOMHHM B MPAKTUYECKOU
JIeSITeNTbHOCTH YeNIOBEKa U JalbHEeHIIeM HaydHO-TEXHUYECKOM Pa3BUTHH,
pomn  ¢u3ukd B (HOPMHPOBAHUHM Kpyrozopa u (QYHKIHOHAIBHON
TPaMOTHOCTH YEIOBEKa IS PELISHHs MPAKTUIECKUX 3a/1a4;

I1P6 2. ChopMupOBaHHOCTh YMEHUH paClO3HABATh (U3UICCKUE SIBICHUS
(mpoueccel) W OOBSICHATH WX HAa OCHOBE W3YYEHHBIX 3aKOHOB:
paBHOMEpHOE

¥ PaBHOYCKOPEHHOE TPSMOIUHEITHOE NBIKEHHE, CBOOOJHOE MaJeHHe
TeN, JBWXKCHUE 110 OKPYKHOCTH, HHEPIHS, B3aUMOJIEHCTBHE Ted,
KoebaTenpbHOe ABMKCHHE, PE30HAHC, BOITHOBOE JBWKEHHE, TUhPy3us,
OpOYHOBCKOE JBW)XCHHE, CTPOCHHWE J>KHIKOCTEH W TBEPABIX Tell,
W3MEHEHHEe o0beMa TeNl IPH HarpeBaHWUW (OXJAXICHWH), TEIJIOBOEC
paBHOBECHE, HCIapeHWe, KOHJEHCAlWs, TUIaBJICHWE, KPUCTAJTH3AIHs,
KHATIEHUE, BIAYKHOCTh BO3[yXa, CBS3b CPENHEH KWHETHYECKOW SHEPrHu
TEMIOBOIO  JIBIDKEHHS MOJIEKynl ¢ aOCOJIOTHOM — TeMmmepaTypoi,
TIOBBIIIIEHNE NABJICHHS Ta3a MPU €ro HarpeBaHWU B 3aKPHITOM COCY/IE,
CBS3b MEXKIy TapaMeTpaMd COCTOSHHS Taza B  HM30MpPOIEccax;
AIIEKTPHU3AIHS TeJl, B3aNMOACHCTBHUE 3apA/10B, HATPEBaHUE ITPOBOIHUKA C
TOKOM, B3aWMOJICHCTBHE MArHHUTOB, OJIJIEKTPOMArHUTHAs WHIYKIIHA,
JIEICTBHE MAarHUTHOTO TIOJNsSI Ha TPOBOJHUK C TOKOM M JBWKYIIAKCS
3apsAn, DIEKTPOMArHWTHBIE KONeOAaHWA U BOJHBI, MNPSIMONHHEHHOE
pacmpocTpaHeHHe CBeTa, OTpaKeHHe, IMpeJoMIIeHHne, WHTephepeHIus,
TG PaAKITHS u TTOJISIPU3AITHS cBera, JCTIEPCHS CBETa;
¢doroanextpuueckuii d¢ddexr, cBeroBoe aBIEHWE, BO3HUKHOBEHHE
JUHEWYaTOro CIIEKTpa aToMa BOAOPO/A, €CTECTBEHHAS U MCKYCCTBEHHAs
PaAMOaKTUBHOCTH;

I1P6 3. Bmanmenwe OCHOBOIONATAOIMUMHU (DU3HUYECKHUMH TIOHATHSIMH U
BEIIMYMHAMHY, XapaKTePU3YIOINMH (PU3NIECKHE TTPOIECCHI (CBSI3aHHBIMU
C MEXaHHYECKUM JBW)KCHUEM, B3aMMOJCHCTBHEM TeJll, MEXaHUYECKUMHU
KOJIeOaHUSIMH ¥ BOJTHAMI;, aTOMHO-MOJICKYJIIPHBIM CTPOSHHEM BEIIeCTBa,




YTBEPKIACHUH,
U KPUTCPUH PEILICHUS;

- AHAJU3UPOBATh IOJyYEHHBIE B XOJE pelIeHUs 3aJauu
pe3yabTaThl, KPUTHYECKH OLCHUBATh WX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMerb TIepEHOCUTHh 3HAaHHWA B I[IO3HABATENbHYI0 U
MIPaKTUYECKYIO0 YACTH KU3HEAEATEIbHOCTH;

- YMeTh HMHTCIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX
obJacTe;

- BBIIBUTATh HOBBIC HJICH,
ITOJIXOJIbI Y PEIICHUS;

- OPOSIBIISITH ~ CITIOCOOHOCTH  UX
MO3HABATEJIbHON U COUAIIBHON MPAKTUKE;

-TIPOSIBJISITH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIBHOMY
MOMCKY METOJIOB PENIeHUs MPAKTUIECKHUX 3aJ1a4, TPUMEHEHHUIO
Pa3THUYHBIX METO/IOB TIO3HAHHUS

-CTaBUTh W (OPMYJIHPOBaTH  COOCTBEHHBIE  3aJladdl
B 00pa30BaTeNbHOM AEATEIbHOCTH 1 )KM3HEHHBIX CUTYAIHIX;

-BBISIBJIATh MPUYHMHHO-CJIECTBEHHBIC CBSI3H u
aKTyaJTU3MpOBaTh 3aJavy, BBIABUTATH THIIOTE3Y €€ pelIeHIs,
HaxOAWTh  apryMEeHTBl  JIs  JOKa3aTelnbCTBa  CBOUX
YTBEpIKIEHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PELICHUS;

-aHaJTM3UPOBATh TIONlydEHHBIE B XOAE pEUICHHWS 3aJadu
pe3ynabTaThl, KPUTHYECKH OLEHHUBAaTh HUX JIOCTOBEPHOCTH,
MIPOTHO3WPOBATh HW3MEHEHWE B HOBBIX YCIOBHSX; JaBaTh
OLIEHKY HOBBIM CHUTYAIUsM, OIlEHHBATH MPHUOOPETEHHEIH OITBIT;
pa3pabaTeiBaTh IUTAH PEHICHUS MPOOJEMBI C y4eTOM aHalln3a
MMEIOIINXCS] MaTePHAIFHBIX ¥ HEMaTepHAIbHBIX PECypPCOB;

- OCYIIECTBIIATH IIeJICHAPABICHHBIH ITOMCK ITEPEHOCca CPEICTB
Y CII0cOOOB JIEHCTBHS B MPO(ECCHOHATHHYIO CPEy;

- yMeThb TEPeHOCHTh 3HAHUS B  I03HABATEIHHYIO
Y TIPAKTHYECKYIO0 00T1aCTH KU3HENEATENEHOCTH;

- YMeThb HWHTErpHUpOBaTh 3HAHUS W3 PA3HBIX MPEAMETHBIX
o0JracTeil; BBIIBUTATh HOBBIE HJIEH, IIPEIIaraTh OPUTHHAIBHEIE
MTOIXOJIBI ¥ PEIICHUS;

- CTaBuUTh  MNpOOJNEMBI U
aJbTEPHATUBHEIE PEIICHMSI.

3a7]aBaTh napaMeTpbl

npeajiaratTb OpPUI'MHAJIbHBIC

HCIIOJIb30BaHHUA B

3aa4d,  JIOMYCKAIOIIHe

TEIUIOBBIMUA TIPOLIECCAMH; JJICKTPUYCCKAM M MArHUTHBIM TIOJISIMH,
3JICKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJICOAHUSMU U BOJIHAMU;
ONTUYCCKUMH SIBIICHUSIMH;, KBAHTOBBIMHU SIBJICHUSIMH, CTPOCHUEM aTOMa U
ATOMHOTO 1pa, PaAMOaKTUBHOCTHIO); BJIaJICHHE OCHOBOIIOJATAIOMINMHU
ACTPOHOMHYECKUMHU TOHATHSIMH, TIO3BOJISIOUIMMH XapaKTepU30BaTh
MpOIECChl, MPOUCXONALIME Ha 3Be3ZaX, B 3BE3AHBIX CHCTEMaX, B
MEKTaJaKTHYECKOH cpeie; ABIKEHE HeOSCHBIX Tell, SBOJIOIHIO 3BE3]] U
BceenenHnoit;

I1P6 4. BrnaneHve 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSAMHU (3aKOH
BcemupHoro tsrorenus, [, II u Il 3akonsr HploTOHA, 3aKOH COXpaHEHU
MEXaHWYEeCKONM OJHEpPIruu, 3aKOH COXPAHEHUS UMIIYyJIbca, MPUHLUI
CYTEPIO3ULIUN CUJI, TIPUHIUIT PAaBHOIPABHOCTH WHEPIHUATBHBIX CHCTEM
OTCYeTa; MOJEKYISIPHO-KUHETUYECKYI0O TEOPHUIO CTPOEHMS BEIIECTBa,
ra3oBbI€ 3aKOHBI, TEPBBIM 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXpPAaHEHUS
3JIEKTPUYECKOro 3apsijaa, 3akoH Kymona, 3akoH Oma Ui ydacTka IenH,
3akoH OMa JyIsl TIOTHOM DJIEKTPUUYECKOH Ienu, 3akoH Jlkoyns - Jlenna,
3aKOH AJIEKTPOMArHUTHOW WHAYKIINH, 3aKOH COXPaHEHUS SHEPTHH, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETa, 3aKOH OTPaKEHHUS CBETa,
3aKOH TIPEIOMJIEHHS CBETa; 3aKOH COXPAaHEHHWS DJHEPIruH, 3aKOH
COXpaHEHHUS] HMITYJIbCa, 3aKOH COXPAHEHHS OJIIEKTPHYECKOro 3apsna,
3aKOH COXPaHEHUS MAacCOBOTO 4YHWcCna, TmocTynaTel bopa, 3akoH
pPaAMOaKTUBHOTO paclaja); YBEpPEHHOE WCIOJIh30BAHHE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHaIN3e PUINICCKUX SIBIICHUH U MPOIIECCCOB;
IIP6 6. Bramenue OCHOBHBIMH METOIAMH HAy4YHOTO TIO3HAHUS,
WCTIOJIh3yEMBIMH B (PM3HKE: IIPOBOAUTD NIPSIMBIE U KOCBEHHBIE H3MEPEHUS
(U3UYECKUX BEIWYHMH, BHIOMpas ONTHMAIBHBIM CIIOCOO HM3MEpPEHHS M
WCTIOJBb3ySd W3BECTHBIE METONBI OIIEHKH IIOTPEIIHOCTeH W3MEpEeHHi,
MIPOBOJIUTh HCCIIEIOBAHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHH C
WCTIIOJB30BAHMEM TPSAMBIX HW3MEPEHHUH, OOBSCHATH  IONyYeHHBIE
pe3yIbTATHl, WUCHONB3ysd (U3NUECKHE TEOpWUH, 3aKOHBI W TOHSITHSA, U
JleNaTh BBIBOABI; COONIOATh TMpaBWia O€30MacHOrO Tpylda TpHU
MIPOBEACHNH HCCIIEI0BAHNI B paMKax ydeOHOT0 SKCIIEpIMEHTA U Y4eOHO-
WCCIIEZIOBATEIIbCKON  IEATENFHOCTA C HCIIONB30BAaHUEM ITU(POBBIX
W3MEPUTENBHBIX  YCTPOWCTB W  JabOpaTOpHOrO  00OpYIOBaHUS;
c(hOPMUPOBAHHOCTh TPEJCTABIEHUI O METOJaX TMOIYYEeHHUS HayJHBIX
ACTPOHOMHUYECKUX 3HAHHIA,

IT1P6 7. CchopMHpOBaHHOCTH YMEHHSI PEIIaTh PACUETHBIE 331a4H C SIBHO
3alaHHON (PU3MYECKON MOJIEbI0, HCIIONB3YS (PU3MYECKHE 3aKOHBI U




MIPUHIIUIIBL, HA OCHOBE aHaJIM3a yCIOBUS 3a7audl BRIOUPATh (DU3MUECKYIO
MOJIEITb, BBIJICNATh (PU3NYCCKUE BEIMYMHBI U (POPMYIIbI, HEOOXOAUMBIS
JUISL €€ pelIeHUsl, NPOBOAUTH pacueTbl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYCCKON BETUUMHEI, pellaTh KAaYeCTBCHHBIC
3aJa4u, BBICTpanBas JJOTHYECKN HEMIPOTUBOPCUUBYIO 11(S1(015004%
paccyXJAeHUH C ONOpOM Ha H3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(hu3UYECKHE SIBICHUS

OK 02.
Hcnonb3oBath
COBpPEMEHHbBIE
CpeZCTBa MOKCKa,
aHaJIM3a

Y UHTEpIpeTaIiy
nHpOpMaITUH

1 nHGOpMaIOHHBIE
TEXHOJIOTUU

JUTA BBITIOTHEHUS
3amaqy
npodeccruoHanbHOM
JeATeIbHOCTH

JInuHoCTHBIE peE3yabTaThl  JOJIKHBI
HEHHOCTHU HAYYHOI'O IMTO3HAHUA:

- cOpMUPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOIIECTBEHHOM
MIPAKTHKH, OCHOBaHHOTO Ha JIasore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HaHHIO CBOETO Mecta B
MOJIUKYJIBTYPHOM MHDE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YMUTATENBCKOM KyJIbTYpHI
KakK CcpeacrBa BSaI/IMO)IeI‘/'ICTBI/ISI MCXKIY JIOAbMHU W IIO3HAHUA
MUDa;

MeranpenMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBnaseHne yHUBEPCATbHBIMH PETYISITHBHBIMA ACHCTBUSAMHU:
B) paboTa ¢ mH(pOopMaIrei:

- BJIaJICTh HaBBIKAMU MOTy4YCHUS HH(OPMAIMK U3 HCTOYHUKOB
Pa3HbIX THIIOB, CAMOCTOSITEIFHO OCYIIECTBIIATD ITONCK, aHAJIN3,
CHCTEMATH3AIMIO U HHTEPIPETANNIO HH(POPMAIMU Pa3INIHBIX
BUIOB U (pOPM ITPEICTABICHHUS;

- co3maBaTh TEKCTHI B PAa3NMUYHBIX (OpMaTax € y4eTOM
Ha3Ha4YeHHs MH(OpMaUM W LENeBOH ayIuTOpPHH, BBIOMpas
ONTHMAIIFHYIO (hOPMY TIPE/ICTAaBICHHS U BU3YyaTH3AIHH;

- UCTIONb30BATh cpencTBa MH(OPMAITOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJOTWH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATUBHBIX ¥  OPraHM3allMOHHBIX  3a1ad  C
COOIrOTeHEM TpeOoBaHMIA SPTOHOMUKH, TEXHUKU
0€30I1aCHOCTH, THTHEHBI, PecypcocOepeXeHHs, MPaBOBBIX WU
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHMS U 3AIIUTHI HHPOPMAIIUH,
MH(OPMAIMOHHOW 0€30IacCHOCTH JIMYHOCTH

OTpaXaTb B 4YacCTH

IIP6 5. VYmeHue yuuThIBaTh TpPAHULBI MPUMEHEHHUS H3YHYEHHBIX
¢u3nvecKknx MojeNel: MarepuaibHas TOYKa, MHEpLUUANbHAs CcUCTeMa
OTCU€eTa, UJICIBHBIN Ta3; MOJIEIH CTPOEHUS I'a30B, )KUJIKOCTEN U TBEPABIX
T€J, TOYEUYHBbIA OJJIEKTPUUECKUUA 3apsl, SJAepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIENTb aTOMHOT'O Siipa MPH pelieHNH (PU3NYecKuX 3aad;
I1P6 9. ChopMUpOBaHHOCTH COOCTBEHHOM IMO3UIIUU 110 OTHOIICHHUIO K
¢buznveckoi HHPOPMAIUH, TOTYy4aeMON U3 pa3HBIX HCTOYHUKOB, YMEHUH
UCIIONIL30BATh MU(PPOBBIE TEXHOIOTHUH JIJISI TIOMCKA, CTPYKTYPUPOBAHHUS,
WHTEPIPETAIIMN ¥ TIPENCTaBIEHUS y4eOHOM M HayYHO-TIOMYJISIPHOM
WHpOPMaIUK;, Pa3BUTHE YMEHHH KPUTHYECKOTO aHalu3a MOTy4aeMoi
WHpOpMaIUH

OK 03. IImanupoBars
Y pearn30BbIBaTh
COOCTBEHHOE

JlnaaocTHEIE PE3YIbTaThl JOJKHBI OTPAKAaTh B HaCTU JYXOBHO-
HPaBCTBCHHOI'O BOCIIMTAHUSA:

ITP6 9. ChopMHPOBAaHHOCTH COOCTBEHHOW MO3MILMHU MO OTHOLIEHUIO K
¢bu3nueckoi nHGOPMALINH, [TOTYIaeMOH U3 Pa3HbIX HCTOYHUKOB, YMEHUI
MCIIOJIb30BaTh M(POBHIE TEXHOJOTUH JUIsl TIOUCKA, CTPYKTYPHUPOBaHUS,




npodeccuoHanbHOE
Y JINYHOCTHO®
pasBuTHE,
HpeINPHUHAMATENBCK
VIO JIeATebHOCTh

B
poheCCHOHATTLHOU
cepe, UCTONB30BATh
3HaHUA 110 IPaBOBOU
1 GUHAHCOBOU
IPaMOTHOCTH

B Pa3UYHBIX
KHU3HEHHBIX
CHUTYAIHsX

- CHOCO6HOCTI) OLICHUBATH CUTyalluro u IMPUHUMAThH
OCO3HaHHBIC peuicHusd, OPUCHTHUPYACH Ha MOpaJIbHO-
HPaBCTBCHHBIC HOPMbI

1 ICHHOCTH,

- OCO3HAaHUC JIMYHOI'0 BKJIaJ B IOCTPOCHUE YCTOI\/'I‘II/IBOI‘O
Oyy1mero;

MeranpenMeTHbIE pe3yIbTaThl JOJIKHBI OTPAKATH:

OgnazneHne yHUBEpPCAIbHBIMH PETYISATUBHBIMU ACHCTBUAMMU:
a) caMOOpraHu3aIus:

- CaMOCTOSITEEHO OCYIIECTBIIATh MO3HABATEIHHYIO
JACATCIbHOCTD, BBISBIIATD HpO6J'IeMBI, CTaBUTb u
(hopMyIMpOBaTH COOCTBEHHBIC 3aJadyd B 00pa30BaTElIbLHOM
ACATCIBbHOCTU U )KU3HCHHBIX CUTYyalUAX;

- CaMOCTOSITENTLHO COCTaBISITh IUIAH PElIeHUs MpoOJIeMbl C
Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U NIPEAIIOYTEHH;

- 1aBaTb OLCHKY HOBBLIM CUTYallUsIM,

Croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO IIHPOKOM
SPYIUITAN B Pa3HBIX 00JACTAX 3HAHWHN, TOCTOSIHHO TOBBIIATH
CBOI1 00pa30BaTENBHBIN U KYJIBTYPHBI YPOBCHB;

0) CaMOKOHTPOJb:

WCIIONB30BaTh TPUEMBl pe(IeKCHu Ui OIEHKH CHTYallWy,
BBIOOpa BEPHOTO PEIICHUS;

- yMeTh OLIEHWBAaTh PUCKA M CBOEBPEMEHHO TPHUHUMATh
pemieHus

10 X CHIKEHHIO.

WHTEpIIPETAllM W TPEACTABICHUS Y4eOHOW W HaydYHO-TIOMYJISPHON
WHPOPMaUK; Pa3BUTHE YMEHUH KPUTHUYECKOTrO aHajiu3a MoJydaeMon
UHpOpMaITUH

OK 04. DddexTnBHO
B3aMMOJIEHCTBOBATD
1 paboTaTh B
KOJIJIEKTUBE U
KOMaHjie

JIMYHOCTHBIE PE3YNNBTAThI JOIDKHBI OTPAXKaTh B YACTH IICHHOCTH
HAy4YHOTO MO3HAHUS:
-OBJIaJIEBAHHE HaBBIKAMHA
MPOEKTHON

U COIMAIILHON NEATEILHOCTH;
MeranpeaMeTHbIe pe3ynbTaThl JOKHBI 0Tpaxath: OBnajeHue
YHHBEPCATbHBIMA KOMMYHUKATHBHBIMA JCHCTBUSIMU:

0) coBMecTHas JIeITEIbHOCTE:

- IOHUMATh U UCTIONB30BaTh MPEUMYIIIECTBA KOMAHTHON

W UHUBUTyaTbHOW PabOTBhI;

y4eOHO-HCCIIeI0BATENBCKOM,

IIP6 10. OBnameHwe ymMeHUSMH pabOTaTh B TPYIIE C BBITOTHEHUEM
Pa3MUYHBIX CONMANBHBIX pOJICH, IUIAHUPOBAaTH pabOTy TPYIIIEL,
PaLMOHATIBHO PACTIPEETIATh

JeATeTbHOCTD B HECTAaH/IAPTHBIX CHTYAIHAX, a1eKBAaTHO OLEHUBATH BKJIAT
KQKJOr0 M3 YYaCTHUKOB TpPYyIIBl B pEIICHHE paccMaTpHBaeMOn
TIPOOITIEMBI




- BBHIOMpAaTh TEMATHUKy M METOABI COBMECTHBIX JICHCTBHH C
Y4eTOM OOIIMX HWHTEPECOB M BO3MOXKHOCTEH Ka)JIOro 4jcHa
KOJIJICKTUBA;

- MIPUHUMATH
OpPraHHU30BHIBATh
U KOOPJIUHUPOBATh JICHCTBUS IO €€ JTOCTHKCHUIO: COCTABJIATh
IUIaH JCUCTBUM, paclpeiensTh poJId C YYETOM MHEHHI
YYACTHHUKOB, 00CYXKIAaTh Pe3yIbTaThl COBMECTHOMH pa0OThI;
-OI[CHMBATh KAayeCTBO CBOCTO BKJIAJa W KaXKJOI0 YYaCTHHKA
KOMaH Ibl B OOIIUH pe3yJbTaT 10 pa3pab0TaHHBIM KPUTEPHUSIM;
-mpensiarath HOBBIC MPOCKTHI, OICHHBATh HJCH C MO3MUIMH
HOBHU3HBI, OPWUTMHAJIBHOCTH, IPAKTHYECKOW 3HAYUMOCTH;
KOOPAMHHUPOBATH

U BBIMOJHATH Pa00Ty B YCJIOBHUSX PEabHOIO, BUPTYaAJILHOIO

Y KOMOMHHUPOBAHHOI'O B3aMMOJICHCTBHS;

-OCYIIECTBIIAThH TIO3UTHBHOE CTPATErHYECKOE TIOBEICHHE

B Pa3IMYHBIX  CUTyaIUsiX, IPOSBIATHL TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

OgJajiecHHue YHUBEPCAIbHBIMU PETYIATUBHBIMU JACHCTBUSIMU ;
T') IpUHATHE ce0sl U IPYTUX JTFOJICH:

- IPUHUMATh MOTUBBI M ApTYMEHTHI APYTUX JIIOJIEH TIPY aHAIH3e
pe3yIabTaTOB ACATEINbHOCTH.

Ocian COBMECTHOM JACATCIBHOCTH,

OK 05.
Ocy1iecTBIsaTh
YCTHYIO

Y TUCHMEHHYIO
KOMM YHHUKAIIHIO
Ha TOCYIapCTBEHHOM
s3e1Ke Poccniickoit
denepanuu

C y4eTOM
ocoOeHHOCTEH
COLIAILHOIO

Y KyJIBTYPHOTO
KOHTEKCTa

JInyHOCTHBIE ~PE3y/bTaThl  JIOJKHBI YacTH
3CTETHUYECKOI'0 BOCIIUTAHUSL:

-3CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY OBITa,
HAy4YHOr0 U TEXHUYIECKOro TBOPUYECTBA, CIIOPTA, TPyda

1 OOIIECTBEHHBIX OTHOIICHU;

B 00JIaCTH NAaTPHOTHYECKOTO BOCTINTAHUS IIPOSIBIISTh:
-IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M TPUPOTHOMY HACJIEAWIO, IaMITHUKaM,
TpaaulusaM HaponoB Poccum, goctmxkenusm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYE;

MeranpeaMeTHbIe pe3yabTaThl JOKHBI OTpakaTh: OBnaneHue
YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU ACHCTBUSMU:

a) oOIIeHHe:

- OCYILECTBIISITh KOMMYHHKALIMU BO BceX cdepax KU3HU;

- pa3BepHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS

C UCIIOJIb30BAHUCM A3LIKOBBIX CPCIACTB.

OoTpaXkaTb B

I1P6 1. ChopMUpOBaHHOCTH PEACTABICHUN O POIH U MeCTE (PU3UKUA U
aCTpOHOMMM B  COBPEMEHHOM  HaydyHOHM  KapTUHE MHpa, O
crcteMoo0pasyroleil ponyu (U3NKH B Pa3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKH W COBPEMECHHBIX TEXHOJOTHMH, O BKJAJC POCCHUCKUX U
3apy0CeKHBIX YYCHBIX-(H3UKOB B pa3BUTHEC HAYKH, ITOHUMaHHE
(bU3UYECKOl CYyNTHOCTH HAOIIOAaEMbIX SIBJICHHI MUKPOMHUPA, MAKPOMHPA
W MeraMupa; T[OHMMaHHE pOJM AaCTPOHOMHHU B MPAKTUICCKOU
JIEITEIIbHOCTH YeJIOBeKa U JalbHEHIIEM HAyYHO-TEXHUUECKOM Pa3BUTHH,
pomn  ¢u3ukn B (GOPMHUPOBAHUM Kpyroopa H (QyHKIIMOHAIHHON
TPaMOTHOCTH YEIOBEKA JUTS PEIICHHUS MPAKTHYSCKUX 33124




OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKpY’Karolen
Cpenbl,
pecypcocoepexeHu
10, IPUMCHATH
3HaHUA

00 U3MEHEHHUH
KiIMMaTa, IIPUHIIUIIbI
OCPEKITUBOIO
MIPOU3BOJICTBA,

3¢ PEeKTUBHO
JIeCTBOBATh

B UPE3BBIYANHBIX
CUTyalusax

JInyHOCTHBIE  PE3YJIBTATHI
3KOJIOTMYECKOr0 BOCIIUTAHHUS:
- ¢(hOpMHPOBAHHOCTH HKOJOTMYECKOH KYNbTYpHI, TIOHUMaHHE
BJIMSIHUSI COLTUAIIBHO-D)KOHOMUYECKUX IIPOLECCOB HA COCTOSIHU E
OPUPOJHONW W COIMANBHOM Cpelbl, OCO3HAHWE TI00aTbHOTO
XapakTepa dKOJIOTHYECKHX MPOoOIIeM;

- IJJAHUPOBAHUE U OCYUIECTBJICHUE JCUCTBUN B OKpY>Karollen
Cpele Ha OCHOBE 3HAHMs LENed YCTOMYMBOIO pPa3BUTHL
YEJIOBEYECTBA; AKTUBHOE HENPUATUE JEHCTBUM, NMPUHOCAIIUX
BpEJl OKPYIKAKOLIEH cperie.

OOJDKHBI  OTpaXaTb B  4YacCTU

I[1P6 8. JIu4yHOCTHBIE PE3YJIBTATHI
3KOJIOTHYECKOT'0 BOCTIMTAHUS:

- ¢(OpPMHUPOBAHHOCTH IKOJIOTMYECKOH KYJIbTYpPbI, TIOHUMAaHUE BIUSHHUS
COLIMAJIbHO-3KOHOMUYECKUX TPOLIECCOB HAa COCTOSHHME IMPUPOIHOW H
COIMAIILHON CpPe/ibl, OCO3HAHME TTI00ATFHOTO XapaKTepa IKOIOTHYEeCKIX
npooiem;

- IUIAHUPOBAHUE U OCYILECTBIIEHUE JEHCTBUI B OKpY KaIOIIEH cpene Ha
OCHOBE 3HaHUS LIeIel yCTOMUMBOro pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEMPUATHUE NEUCTBUI, IPUHOCAIIUX BPEA OKPYKAIOIIEH cpelie

OOJDKHBI  OTpaXaTb B 4YacCTU

IIK 1.1. Beimonasts
paboTHI 110 BBOAY
JIOMOBBIX CHJIOBBIX
CHCTEM B
AKCILTyaTaITHIo

JInuHOCTHEIE PE3YIbTAThI IOJKHBI OTpaKaTh B HaCTU ICHHOCTH
HAaY4YHOI'O ITO3HAHUA:

- TOTOBHOCTb K TpYZIY,
Tpyaotooue;

- TOTOBHOCTb K aKTHBHOMW JIEITEIBHOCTH TEXHOJOTMYECKOH U
COIMANIFHON HATPaBICHHOCTH, CIOCOOHOCTh WHUIIMAPOBATH,

OCO3HaHMWE€ LIEHHOCTH MacCTEpCTBa,

[JJAHUPOBATh M CAaMOCTOSTENIbHO  BBIMONHATH  TaKylo
JeSITeTHbHOCTB;

- HWHTEpec K pasaudHbBIM chepam  mpodeccroHaTbHOMN
TeSITeTHbHOCTH;

-OBJIa/IEBaHUE HaBbIKAMH y4eOHO-HCCIeT0BATENHCKOM,
MPOEKTHON

U COIMANILHON NEATEIHLHOCTH.

MeranpeaMeTHbIE Pe3yIIbTaThl TOKHBI OTPAXKATh:

ORnajicHue yHUBEPCATBLHBIMU yYEOHBIMHU TIO3HABATEIHHBIMU
JICHCTBHUSIMU:

a) 6a30BBIC JIOTHYECKHE TEHCTBHS:

CaMOCTOATENBHO  (OPMYyTHpPOBATH W aAKTyaJM3UPOBATh
npodieMy, paccMaTpUBaTh €€ BCECTOPOHHE; yCTaHABJIMBATh
CYIISCTBEHHBIM MPU3HAK WM OCHOBAHHS JUIS CPaBHEHUS,
KJIacCU(pUKAITUH u 0000111eHN; OTIPENIEISTh enu
JIeITENLHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU UX

I1P6 1. ChopMupOBaHHOCTH MPEACTABICHUH O POJIM U MeCTe PU3UKU U
aCTPOHOMMM B  COBPEMEHHOM  HAyyHOW  KapTUHE MuUpa, O
CHCTEMOOOpAa3yIoIIe poiu (U3UKKH B Pa3BUTHH ©CTECTBEHHBIX HAVK,
TEXHUKH U COBPEMEHHBIX TEXHOJOTHH, O BKJAJe POCCUUCKUX W
3apy0eKHBIX YYCHBIX-QU3UKOB B pAa3BUTHE HAYKW; I[OHHMaHHE
(U3NIECKOH CYIIIHOCTH HAOII0AaeMbIX SIBICHUNH MUKPOMHPA, MaKpOMHPa
W MeramMupa; TOHWMaHHWE pOJIIM AaCTPOHOMHH B  TPAaKTHYECKON
JIeSITEeTFHOCTH YelIOBEKa M JalTbHEHIIeM HayYHO-TEXHUIECKOM Pa3BUTHH,
pomr  Qu3uku B (GOPMHPOBAHMHM Kpyrozopa W (YHKIHOHAITEHOW
TPaMOTHOCTH YeJIOBEKa IS pelIeH s MPaKTHYeCKUX 3aad;

I1P6 2. ChopMupoBaHHOCTH YMEHUH paciO3HABATh (PH3MUECKUE SIBIICHUS
(mpomeccel) W OOBSICHATH WX HAa OCHOBE W3YYCHHBIX 3aKOHOB!
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOIWHEHHOE JIBIKEHHE,
CBOOOMHOE TMAaJieHWe TN, [BWKEHHE II0 OKPYXHOCTH, HWHEPIHS,
B3aMMOZECHCTBUE Tel, KolebaTenbHOe ABIKEHUE, PE30HAHC, BOIHOBOE
nBrxkeHne; quddysus, OpOyHOBCKOE IBUKEHHUE, CTPOCHHE KUAKOCTEH
TBEPIBIX TN, H3MEHEeHne o0beMa Tell MPH HarpeBaHWW (OXJIKICHUN),
TEMJIOBOE  PaBHOBECHE, HCIIApEHHe, KOHJCHCAIWs, IUIABJIICHHE,
KPUCTAJUTH3AIMS, KUIIEHHE, BIAKHOCTh BO3MyXa, CBSI3b CpeAHEH
KHHETUYECKOW SHEPTHH TEIJIOBOTO JIBUKEHUS MOJEKYNI ¢ aOCONFOTHOM
TEMIIepaTypol, TOBBIIIEHWE NaBIIEHHWs] ra3a IMpH €ro HarpeBaHuH B
3aKpBITOM COCYJIe, CBsI3b MEXAYy TapaMeTpaMd COCTOSHHS Tra3a B
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JTOCTHXKEHUS;, BBISBISTH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B
paccMaTpuBaeMbIX  SBICHHSX; BHOCHTH KOPPCKTHBBI B
JIESITENbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISM,
OLICHUBATh PUCKU TOCIEACTBUN JEITEIBHOCTH; pPa3BUBATH
KpCaTUBHOC MBIINUJICHUE IPXU PCHICHHUU JKU3HCHHBIX HpO6J'I€M;
0) 0a30BbIC UCCIICIOBATEIBCKIE ICHCTBYSL:

- BJIQJICTh HABBIKAMH y4eOHO-HUCCIIEIOBATEIBCKOM U TIPOCKTHOM
JeATeIbHOCTH, HAaBBIKAMU pa3pereHus Ipooiem;

- BBIABJISATH MMPUYINHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIM3upoBaTh 3aJiady, BbIABUTATH THIIOTE3Yy €€ PCUICHUA,
HaXOoaUuThb ApPryMEHThI JJIsL JOKa3aTeIbCTBa CBOUX
YTBEP)KJAEHUH, 3a1aBaTh IapaMETPbl U KPUTEPHUH PELICHUS;

- AHAJM3UPOBATL IMOJYYCHHBIE B XOAC PCIICHUA 3alaydu
pPEIYIbTAaThl, KPUTHUYCECKU OLCHUBATH HX JOCTOBCPHOCTD,
MIPOrHO3UpPOBATh UBSMCHCHUE B HOBBIX YCJIOBUSAX,

- YMETH NIEPEHOCUTH 3HaAHUA B IMO3HABATCIIBHYIO )51
MPAKTUYCCKYIO YaCTH KU3HEACATCIIbHOCTH,

- YMETb MHTCITPHUPOBATHL 3HAHUA U3 PpPa3HbIX IMMPEAMETHBIX
o0JiacTel;

- BBIZIBUTATh HOBBIE UJIEH, TIPEAIATaTh OPUTHHAIBHBIE TIOAX OJTBI
U pelIeHNs;

- MPOSBISITH  CIOCOOHOCTH WX
MO3HABaTENbHON U COLMAIIBHON MPAKTUKE;
-TIPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIILHOMY
ITOMCKY METOJIOB PEIIeHUS MPAKTUIECKUX 3a7ad, TPUMEHEHHIO
Pa3TUYHBIX METOIOB TIO3HAHHUS

- CTaBUTh W (QOPMYIHMpOBaTH COOCTBEHHBIE 3a7add B
00pa3oBaTeNbHON NEATENPHOCTH W KU3HEHHBIX CHUTYaIHsX;
BBISIBIISITH ~ NMPUYWHHO-CIIEACTBEHHBIE  CBS3W W IS
JIOKa3aTebCTBA CBOMX YTBEP)KICHUH, 3a/aBaTh MapaMeTphl U
KPUTEPUU pEIIeHUs aKTyaJlM3WpOBaTh 3aJavy, BBIABUTAThH
TUTIOTE3Y €€ PelIeH!s, HaXOIUTh apTyMEHTHI;

- aHaNM3UpOBaTh IIONlydEHHBIE B XONE pEUICHHS 3a/adyd
pe3ynbTaThl, KPUTHYECKH OLEHUBAaTh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBAaTh HW3MEHEHHE B HOBBIX YCIOBHSX; JaBaTh
OLIEHKY HOBBIM CHUTYaIlHsIM, OIEHHBATH IPHOOPETEHHEIH OMBIT;
- pa3pabaThIBaTh IUIaH pPelIeHus MPOOIEeMBbl C yUeTOM aHalln3a
MMEIONINXCS MaTepHAIBHBIX W HEMAaTepPHAIBHBIX PECYpPCOB;

HCIIOJIb30BaHUA B

U30MpoIleccax;  AJIEKTPU3alUsl  TeNl, B3aUMOJCWUCTBUE  3apsJOB,
HarpeBaHUEC TMPOBOJHUKA C TOKOM, B3aUMOJICHICTBHEC MAarHUTOB,
3JICKTPOMArHUTHAsE HMHIYKIHS, JCHCTBUC MArHUTHOIO TIOJIA HA
MPOBOJMHUK C TOKOM W JABIDKYIIUICS 3aps], SJICKTPOMArHUTHEIC
KojeOaHWsi W BOJHBL, MPAMOJIMHEHHOE paclpoCTpaHEHHUE CBETa,
OTpakeHue, mpenomiieHne, uaTepdepeHys, Mudpaxuys 1 ToIIpH3aLns
cBeTa, jnuchHepcus cBera; (oTosnekTpuueckuii 3PQeKr, CcBEeToBOE
JIABJICHUEC, BO3HMKHOBEHHE JIMHEWYATOr0 CIIEKTpa aToMa BOJOpPOJA,
€CTECTBEHHAs U MCKYCCTBCHHAS PaIMOaKTHBHOCTD;

I1P6 3. BiageHue OCHOBOMOJATAIONUMH (DHU3UYCCKUMHU TOHATHIMU U
BEJIMYMHAMHU, XaPAKTEPU3YIOIUMHE (pHU3NUIECKUe MPOIecChl (CBSI3aHHBIMU
C MCXaHHYCCKHUM JIBHKCHHEM, BSaHMOHeﬁCTBHeM TCII, MEXaHUYCCKUMU
KOJ'Ie6aHI/I$IMI/I u BOJIHAMH ATOMHO-MOJICKYJIAPHBIM CTPOCHHUEM
BCIICCTBA, TCIUIOBBIMU IIponeCCaMu, OJICKTPUYCCKMM W MarHuTHBIM
IMMOJIAMHU, BJICKTPUYECKUM TOKOM, 3JICKTPOMAarHUTHBIMU KOJ'[e6aHI/I$[MI/I 158
BOJIHAMMU, OIITUYCCKUMHU SIBJICHUSIMH, KBAaHTOBBIMHU SABJIICHUSAMU,
CTpOCHHEM aToOMa M aTOMHOIo sAmapa, pa)II/IoaKTI/IBHOCTI)IO); BJIaZICHUC
OCHOBOITOJIarartomuMu aCTpOHOMHUYCCKUMU IMOHATUAMHU, ITO3BOJIAIOIIUMHA
XapaKTepPU30BaTh IPOIECCHI, MPOMCXOSIINE HA 3BE3/axX, B 3BE3IHBIX
CHUCTeMax, B MEXKTraJaKTHUYeCKOW Cpefe; IBIKEHHEe HEOECHBIX Tell,
SBOJIOINIO 3Be3]] U Becenennoii;

IIP6 4. BrnanmeHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPHAMHU (3aKOH
BcemupHoro Tsrotenud, I, II u III 3axkonsl Hpl0TOHA, 3aKOH COXpaHEHUs
MEXaHWYEeCKOH JHEpPTruu, 3aKOH COXPAaHEHUS WMITYJIbCa, MPUHITHI
CYTIEPIIO3ULIAN CHJI, TIPHHIIAIT PABHOMPABHOCTH MHEPIIHAIBHBIX CHCTEM
0TCYeTa; MOJEKYISIPHO-KHHETUYECKYI0 TEOpHUI0 CTPOEHHUS BEIIeCTBa,
ra30BBI€ 3aKOHBI, TIEPBHIA 3aKOH TEPMOIWHAMHUKH; 3aKOH COXPaHEHHS
AIEKTPUYECKOT0 3apsaa, 3akoH Kymona, 3akon Oma mist ygacTka IIerH,
3akoH OMa /sl TIONMHOM 3JeKTpudeckoi memnu, 3akoH Jxoyns - Jlenna,
3aKOH JIEKTPOMArHUTHOW MHAYKIIUH, 3aKOH COXPaHEHHS YHEPTHH, 3aKOH
MPSIMOJIMHEHOTO PacIpOCTPaHEHUSI CBETa, 3aKOH OTPaXKEHHS CBETa,
3aKOH TIPENIOMIICHWS] CBETa; 3aKOH COXPAaHEHUS DJHEPruW, 3aKOH
COXpaHEHHUS WMITyJbCa, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOTO 3apsiia,
3aKOH COXPaHEHUsS MaccoBOTO 4YHCIIa, TIOCTylaTthl bopa, 3akoH
pPaAMOaKTUBHOTO paclaja);, YBEpEHHOE WCIIONb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH Mpu aHamM3e GU3NIECKUX SBICHUH U MPOIECCOB.
I1P6 5. YMEHHE YYUTHIBATh TPAaHUIBl MPUMEHEHUS W3YYeHHBIX
(du3nuecKknxX MoJeNeii: MaTepHalbHasi TOYKa, WHEpIMabHas CHUCTeMa
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CTaBHUTH MPOOIEMBI U 33Ja4H, JOMYCKAIOIINE albTepHATHBHBIC
peleHusl.

oTcueTa, HJIeabHbII Ta3; MOJETU CTPOCHHS Ta30B, )KUAKOCTEH 1 TBEPABIX
TeN, TOYEYHBIM OSJEKTpUUYECKUN 3apsiA, sepHas MoOJIelb aToma,
HYKJIOHHAasI MOJIelIb aTOMHOT'0 $iipa TMPH pelieHrH (PrU3nYecKuX 3a1ady;
I[IP6 6. BnageHue OCHOBHBIMH METOAaMH HAYYHOTO IO3HAHUS,
UCIIONIb3YEMBIMH B (PU3UKE: POBOAUTH PSIMBIC U KOCBEHHBIE U3MEP CHHUSI
($U3NUECKNX BETMYWH, BHIOMpass ONTHMANBHBIA CIIOCO0 H3MEpPEHHS U
WCIIONIB3YSI W3BECTHBIC METONBI OLEHKH IOTPEIIHOCTEH W3MEpEeHHUH,
MPOBOAUTH HCCIENOBAHUE 3aBUCHMOCTEH (HU3MYECKHX BEIUYHH C
UCIIONIb30BAHUEM  MPSIMBIX ~ W3MEPEHH, OOBACHITH MOJTYy4YCHHBIE
pe3yNbTaThl, MCIONB3ys (U3NYECKHE TEOPWUH, 3aKOHBI WU TOHATHUS, H
JenaTh BBIBOJBL, COOJIONATH TMpaBWia Oe30MacHoro Tpyda MpH
MPOBEJICHUN HCCIIEJIOBAHUH B paMKax YydeOHOro SKCIepUMEHTa U
yueOHO-UCCIeIOBATENILCKOW ~ JISITETbHOCTH € HCIIOJIb30BaHUEM
U POBBIX H3MEPUTEIBHBIX YCTPOHCTB U JTA00OPATOPHOTO 000y J0BAHUS;
c(OPMUPOBAHHOCTh TPEACTABICHUA O METOAax IMONyYEHHsS HAyYHBIX
aCTPOHOMMUYECKUX 3HAHUM;

I1P6 7. ChopMupoBaHHOCTh YMEHHSI pelllaTh pacueTHBIC 3a/1a4M C SBHO
3aJlaHHOW (PU3NIECKON MOJIENBIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI

W TPUHIWIB, HAa OCHOBE aHalu3a YCIOBHS 3ajJa4dl  BBIOMpATh
(Gu3uYeCKyl0 MOJENb, BBIICIATh (U3NUCCKUE BEIMYMHBI M (POPMYIIHI,
HEOOXOIMMBbIE Ul €€ PEILICHUs, NPOBOIUTH pacueTbl U OLIEHUBATH
peasbHOCTh IONYYEHHOI'O 3HaueHHMs (PU3MYEeCKOW BENWYMHBI, pellaTh
Ka4yeCTBEHHBIE 3aJaud, BbICTpaMBas JIOTMYECKH HENPOTHBOPEUHBYIO
LEMOYKY pacCyXIeHUW C ONopod Ha  HU3YYEHHbIE  3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

I1P6 8. CdhopMupoOBaHHOCTh YMEHHS NMPHUMEHSTh NMOJIYYEHHBIC 3HAHHS
U1l OOBSICHEHUS! YCIIOBUH POTEKaHMs (PU3NUECKHX SIBJICHUH B IPUPOIIE
U UL NIPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHOH JKM3HU VIS
obecrreueHus1 6€30MaCHOCTH TIPH OOpAIIEHUH ¢ OBITOBBIMH TIPHOOpaMH 1
TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS M COONIOAEHHUS
HOPM 3KOJIOTMYECKOTO IMOBEIEHHS B OKpYXAalolled cpene; MOHHMaHHE
HEOOXOIMMOCTH IPUMEHEHHUS JOCTIXKEHUH (PU3MKU U TEXHOIOTUi

JUISL PallIOHAJIBHOTO IIPUPOAOIIONb30BaHMUS;

I1P6 9. ChopMHUPOBAaHHOCTH COOCTBEHHOM MO3MLIMHU 110 OTHOLIEHHUIO K
¢du3nueckoit nHGOPMALINH, ITOTYIaeMOH U3 Pa3HbIX UCTOYHUKOB, YMEHUI
UCIIOJIb30BaTh LU(POBBIE TEXHOIOTUH JUIS NTOUCKA, CTPYKTYpHUPOBaHUS,
MHTEPIIPETAllMM M TPEJCTABICHUS] Y4eOHOW W Hay4yHO-ONYJISIPHOH
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UH(OpMAIMK; pa3BUTHE YMEHHMH KPHTHYECKOTO aHAIM3a MONTy4aeMon
UHOPMAIHH;

[TP6 10. OBnaneHue yMeHHSIMH pabOTaTh B TPYIIE C BHINOJHCHHEM
Pa3IUYHBIX COIMAIBHBIX POJICH, IUIAHUPOBAaTh pabOTy TPYIIIbI,
PaLMOHATIBHO PacHPEessITh AeATSIbHOCTh B HECTaHIaPTHBIX CUTYAIHsX,
aJICKBaTHO OLIEHUBATh BKJIAJI K&XKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHHE
paccMaTpUBaeMOi POOJIEMBI.

IIK 1.2. BeImoassaTh
paboThI 10 BBOLLY
JIOMOBBIX
c1a00TOYHEIX
CUCTEM B
9KCIUTyaTaIHIo

JlngHOCTHBIE pEe3yABTATHI JOKHBI OTPAXKaTh B YACTH IEHHOCTH
HayYHOT'O TTO3HAHUS:

- TOTOBHOCTH K TPYIY,
TpyAoIooue;

- TOTOBHOCTh K aKTUBHOH NESTEIHHOCTH TEXHOJIOTHYECKOH U
COLIMAJIBHON HAIpaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,

OCO3HaHMWE€ ULIECHHOCTH MacCTepCTBa,

IJIaHUPOBATh u CaMOCTOATCIIBHO BBIITOJIHATH TaKyIo
JESITEIbHOCTD;

- WHTEpeC K pa3iuuHbiM chepaM  npodhecCHOHaTbHOM
JESITeIbHOCTH;

-OBJIaJICBaHUC HaBBIKAMH yueOHO-UCCIIeI0BATENECKOH,
MPOEKTHON

M COLIMAJIBHOM JeSITEIbHOCTH.

MeranpenMeTHbBIE pe3yIbTaThl JOIHKHBI OTPaXKaTh:

OBnazicHNe YHUBEPCATBLHBIMA YUEOHBIMH TT03HABATEIHHBIMA
JICHCTBHUSMU:

a) 6a30BBIC JIOTHYECKHE TEHCTBHS:

CaMOCTOATENbHO  (POpPMyTHpOBaTh H  aKTyaJIH3HPOBAThH
mpobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHaBIIMBATh
CYIIECTBEHHBI TPU3HAK WM OCHOBAHWS IS CpaBHEHWS,
kraccupukanua W O0OONIICHWS;  ONMpENENATh  IeNH
NeSITeTbHOCTH, 33/1aBaTh IMapaMeTpbl M KPUTEPUU HX
JMOCTH)KEHUS; BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHUS B
paccMaTpuBaeMbIX ~ SBICHHAX; BHOCHTh KOPPEKTHBBHI B
NeSITeTFHOCTh, OIEHHBATh COOTBETCTBHE PE3YJIHTATOB IIETISM,
OLIEHWBATh PHUCKH TIIOCIEACTBUN JEATENFHOCTH; pPa3BHBAThH
KpeaTHUBHOE MBITIIIEHHE MTPH PEIISHUH KU3HEHHBIX MPOOIIEM;
0) 0a30BbIC HCCIICIOBATEIbCKHE ICHCTBHS:

- BIIAJICTh HABBIKAMH y4eOHO-HNCCIIEIOBATENHCKON U TIPOEKTHOM
JeSITeTThbHOCTH, HABBIKAMH pa3pelieHwsl pooIIeM;

I1P6 1. ChopMHUpPOBaHHOCTH MPEACTABICHUH O POJIM U MECTE (DU3UKHU U
ACTPOHOMMM B COBPEMEHHOM  HAyyHOM  KapTUHE MuUpa, O
cHCTeMOoOOpasyrolel poin (QHU3UKH B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHM U COBPEMEHHBIX TEXHOJOTHH, O BKJAJe POCCUHUCKUX W
3apyO©XKHBIX YYeHBIX-QU3MKOB B pPa3BUTHE HAYKW; [OHMMaHHE
(bU3NIECcKOl CYIIHOCTH HAOMI0AaeMbIX SBICHUH MUKPOMHPA, MaKpOMHPa
M Meramupa; TOHMMaHWE pOJIM AaCTPOHOMHHM B  MPAaKTHYECKOH
JIeSITEeNTFHOCTH YeJIOBEKa U JalIbHEHIIIEM HayYHO-TEXHUIECKOM Pa3BUTHH,
ponm  ¢u3MKK B (OPMUPOBAHHM Kpyrozopa # (QYHKIMOHATEHON
TPaMOTHOCTH YeJIOBEKa sl pelIeH s MPAaKTUYECKUX 3aad;

[1P6 2. ChopMupoBaHHOCTH YMEHUI paciio3HaBaTh (PU3MUECKHE SIBIICHHUSI

(mpoueccel) W OOBSICHATH WX HAa OCHOBE W3YYEHHBIX 3aKOHOB!
pPaBHOMEPHOE U  PaBHOYCKOPEHHOE IPSIMOJUMHEHHOE JBIKEHHUE,
CBOOOZHOE IMaZieHUE TeJll, JABHUXKEHUE [0 OKPYKHOCTH, WHEPIUS,

B3aMMOJICHCTBHE Tell, KoiebaTelbHOE JBUKEHHE, PE3OHAHC, BOJHOBOE
nBwkenne; 1uddysus, OpoyHOBCKOE ABHIKEHHE, CTPOSHHE YKHUKOCTEH U
TBEPABIX TEJ, U3MEHEHHE O00beMa TeNl NP HarpeBaHUU (OXJIAXKICHHH ),
TEMJIOBOE  PAaBHOBECUE, HWCIApEHWE, KOHJICHCAIUs, IIJIaBIICHUE,
KPUCTAIN3AIUs, KUTCHUE, BIAXHOCTh BO3JyXa, CBS3b CpeAHEH
KAHETUYECKOW SHEPTHH TEIUIOBOTO JBYIKEHHS MOIICKYJ ¢ a0CONIOTHOM
TEeMITepaTypol, TOBBIIICHHE JaBIICHUS Ta3a NP €ro HArpeBaHHH B
3aKpBITOM COCYJE, CBfA3b MEKAY IMapamMeTpaMH COCTOSHUS Ta3a B
u30mporieccax;  OJCKTPU3AlUs  Tel, B3aMMOJCHCTBHE  3apsloB,
HarpeBaHue TPOBOJHUKA C TOKOM, B3aUMOJCHCTBHE MATHHUTOB,
JJICKTPOMATHHUTHAS WHAYKIMS, JCeHCTBHE MArHUTHOIO TIONS Ha
MPOBOJAHUK C TOKOM U JBIDKYIIMHCSA 3apsj, OSJCKTPOMATHUTHBIC
KONeOaHUsT ¥ BONIHBL, MPAMOJMHEHHOE pAacCIpOCTpaHEHUE CBETa,
OTpa)KeHUe, MpenoMiIeHe, uHTepdepeHIys, JudpaKiys U ToIIpu3anus
CBeTa, JHUCIepPCUs CBeTa; (OTOIIEKTPHUSCKUI dS(PQeKT, CBETOBOE
JIABJICHHE, BO3HUKHOBCHHE IJIMHEWYATOr0 CIIEKTpa aTroMa BOJOpPOJa,
€CTECTBEHHAs! M HCKYCCTBEHHAS PaJIMOAKTUBHOCTB;
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- BBISIBIISITh MIPUYUHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJU3UpOBaTh 3aJady, BBIABUTATh TUIOTE3y €€ pPEIICHUs,
HaXOIWTh  APTyMEHTHl  JJs  JIOKa3aTeNbCTBA  CBOMX
YTBEPKJCHUH, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

- aHAMM3UPOBATh IMIOJYYCHHBICE B XOJ€ pCEIICHUS 3aJa4d
pe3ynbTaThl, KPUTHYECKH OIEHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSAX;

- yMeTb TMEpPEHOCUTh 3HAHWUA B I[O3HABATEIBHYIO W
MPAKTHYECKYIO YaCTH JKU3HENEATCIbHOCTH;

- yMEThb HHTETPUPOBATH 3HAHUS W3 PA3HBIX IPEIMETHBIX
obJacTel;

- BBIJIBUTATh HOBBIE UJIEH, TIPEAJIaraTh OPUTHHATHHBIC TTOIX O/TbI
U pEIICHNS;

- NPOSIBJISATh  CIIOCOOHOCTh X
MO3HABATENIbHON U COLMATIBHON MPAKTUKE;
-TIPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
TTOMCKY METOJIOB PEIICHUSI TPAKTUYIECKUX 3a7a9, TIPUMEHCHUTO
pa3IMIHBIX METOJIOB TIO3HAHUS;

- craBuTh ® (opMynHpoBaTh COOCTBEHHBIC 3aJadydl B
00pa30BaTENbHON NEATENPHOCTH W KU3HEHHBIX CHUTYaIUsX;
BBISIBIISITH ~ NMPUYWHHO-CIIEACTBEHHBIE  CBSI3W W IS
JOKa3aTeIbCTBA CBOMX YTBEp)KIEHHUH, 3a/aBaTh MapaMeTpsl U
KPUTEPUU pEIIeHUA aKTyalu3WpoBaTh 3aJady, BBIABUTATH
TUTIOTE3Y €€ PEelIeHNs, HaXOIUTh apTyMEHTHI;

- aHaNM3UpOBATh IIONlyd€HHBIE B XONE€ pEUICHHS 3aJadd
pe3ynbTaThl, KPUTHYECKH OLEHUBATh WX JTOCTOBEPHOCTb,
MIPOTHO3WPOBATh HW3MEHEHWEe B HOBBIX YCIOBHSX; JaBaTh
OLIEHKY HOBBIM CHUTYaIlHsIM, OIEHHBATH IPHOOPETEHHBIH OMBIT;
- pa3pabaThIBaTh IUIAH PEIIeHns MPOOIEeMbI C YIeTOM aHaIHn3a
AMEIOIINXCS MaTepHAbHBIX W HEMaTepPHAILHBIX PECYpPCOB;
CTaBUTH NPOOIEMBI U 337]a9H, JOMYCKAIOIINE aTbTePHATHBHBIC
peureHus.

HCIIOJIb30BaHHUA B

I1P6 3. BrnajgeHue OCHOBOMOJNATalOUUMH (DU3UYCCKUMU TOHITHIMU U
BEIIMYMHAMHY, XapaKTEPU3YIOIIUMU (PU3NUCCKUE MPOLIECCHI (CBA3aHHBIMH
C MEXaHUYECKUM JIBHXKCHUEM, B3aUMOACUCTBHEM TEN, MEXaHUUECKUMU
KOJICOAHUSIMH M BOJIHAMH; aTOMHO-MOJICKYJSIDHBIM ~ CTPOCHHEM
BEIIECTBA, TEIUIOBBIMHU IPOLIECCAMU; JJICKTPUUCCKUM W MarHUTHBIM
MOJISIMH, DJICKTPHUECKUM TOKOM, SJICKTPOMArHUTHBIMU KOJICOAHUSMH H
BOJIHAMU;  ONTUYECKUMHU  SBJICHUSAMH;, KBAHTOBBLIMHU  SIBIICHUSIMU,
CTPOGHHEM aToMa M aTOMHOTO fA1pa, PaJHOaKTHUBHOCTHIO); BIIaJICHHE
OCHOBOIIOJIATAIOIIUMHU ACTPOHOMHYECKUMHU TTOHATUSIMH, TTO3BOJISTIOIIIITMHI
XapaKTepH30BaTh IPOIECCH, MPOUCXOAIINE Ha 3Be3/1aX, B 3BE3IAHBIX
CHUCTEMax, B MEXKraJaKTHUeCKOW cpefe; JBWKEHHEe HEOECHBIX Tell,
3BOJTIOLIMIO 3BE3]T U BeeneHHoi;

I1P6 4. Bnagenue 3aKOHOMEpPHOCTSAMH, 3aKOHAMH U TEOPUSAMHU (3aKOH
BcemupHoro tarorenud, I, Il u III 3akonsl Hp0TOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW DSHEPTUM, 3aKOH COXPAHCHHUS WMITYJIbCA, ITPHHITATT
CYTIEPIIO3UIIAH CHJI, TIPUHITUIT PAaBHOIPABHOCTH WHEPITUATHHBIX CHCTEM
0TCYeTa; MOJEKYISIPHO-KHHETUYECKYI0O TEOpHUI0 CTPOEHHUS BEIIeCTBa,
Ta30BbIE 3aKOHBI, MEPBBIN 3aKOH TEPMOIMHAMUKH; 3aKOH COXPaHEHUS
3JIEKTPUYECKOro 3apsina, 3akoH Kyriona, 3akon OMa 1715 y4acTka LerH,
3akoH OMa 11 TTOJTHOM 2JIEKTPUUECKOM 1menu, 3akoH Jxoyns - JleHma,
3aKOH 3JIEKTPOMAarHUTHON WHIYKIIMH, 3aKOH COXPaHEHHUsI SHEPIUHU, 3aKOH
MPSMOJIMHEHHOIO PacCIpOCTPAaHEHUSI CBETa, 3aKOH OTPAXKEHUsSl CBETa,
3aKOH IIPEIOMIIEHHSI CBETA; 3aKOH COXPAHEHWsS] JSHEPIrUH, 3aKOH
COXpaHEHUs] HMITYJIbCa, 3aKOH COXPAaHEHHUs OSJIEKTPUYECKOro 3apsna,
3aKOH COXPAaHEHHs MAaccoBOrO 4uciaa, nocTyiaatel bopa, 3akoH
pPaAMOaKTUBHOTO paclaja); YBEpEHHOE HWCIIONh30BAaHNE 3aKOHOB U
3aKOHOMEPHOCTEH NP aHaIm3e GU3HMICCKUX SBICHUH M IPOIIECCOB.
I1IP6 5. YMEHHUE YYUTHIBaTh T'PAHULIBI MPUMEHEHUSI H3YYECHHBIX
¢u3nuecknx Mojeneil: MaTepuanbHas TOYKa, WHEpIMalbHas CHCTeMa
0TCY€Ta, UICATBbHBIN ra3; MOJEIH CTPOCHUS ra30B, JKUIKOCTEH U TBEPABIX
T€N, TOYEYHBIA HIEKTPUUYECKUN 3apsih, AlIEpHAas MOJAEIb AaToMa,
HYKIJIOHHAsI MOJIENTh aTOMHOTO SI/Ipa TP pelIeHNH PU3NIECKUX 3a1ad;
I[IP6 6. Bmamenwe OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHHS,
WCIOJIh3yEMBIMH B (PU3UKE: TPOBOIUTH MPSIMbIE U KOCBEHHBIE H3MEPEHUS
(U3NYECKUX BEIWYWH, BBHIOMpAs ONTHUMANGHBIA CIOCO0 W3MEPEHHS H
UCIIONIb3ys M3BECTHBIE METOAbl OLICHKU IOTPEIIHOCTE H3MepeHul,
MPOBOJIUTh HCCIIEOBAHUE 3aBUCHUMOCTEH (U3NYECKHX BEIHYUH C
WCIIOJIH30BAHMEM TIPSIMBIX  W3MEPEHWH, OOBSCHATH IONydeHHbBIS
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Pe3yNbTaThl, HCIONB3Yysl (PU3NYECKUE TEOPUH, 3aKOHBI U MOHATHS, U
JenaTh BBIBOIBI, COOJNIOAATH MpaBmia Oe30MacHoro Tpyda MpH
MPOBECHUN HCCIEI0OBAHUNH B paMKax yd4eOHOro SKCIepUMEHTa U
y4eOHO-MCCIeIOBATEIbCKOW  JIESITEIBHOCTH €  HCIOJIB30BAaHUEM
U POBBIX H3MEPUTENBHBIX YCTPOHCTB H TA0OPATOPHOTO 000y 10BAHUS;
c(hOPMUPOBAHHOCTh TPEACTABICHUI O METOAaX MOJIYYCHMs] Hay4YHBIX
aCTPOHOMMYECKUX 3HAHUM;

I1P6 7. ChopMHUPOBAaHHOCTh YMEHHUS pelIaTh PacueTHBIC 3a/1a4u C SBHO
3aJJaHHON (PM3UYECKON MOJIEINBIO, HCIOIb3Ysl (PU3UUECKUE 3aKOHBI

U TPpUHOUIILI; Ha OCHOBC aHajiu3a YCIOBHUA 3aJavu BBI6I/IpaTL
(U3NYECKYI0 MOJIENb, BBIICNATh (PU3NYECKHE BEMYUHBI M (OPMYJIbI,
HeO6XOI[I/IMBIe g €€ pCUuICHHusA, IMMPOBOAWMTHL PACUCTbl M OLCHUBATDH
peaybHOCTh TONYYEHHOro 3HaueHHs (PU3NYECKOW BEIWYMHBI, peraTh
KaQUCCTBCHHBIC 3aJa4yd, BbICTpauBasd JIOTUYCCKU HCEIPOTUBOPCUYUBYIO
HEMOYKYy  PAacCyKIEHHH ¢ OIMOpod Ha  HW3YyYCHHBIC  3aKOHHI,
3aKOHOMEPHOCTU U (1)I/ISI/IT-IGCKI/IG SABJICHHUA,

[1P6 8. ChopMHPOBAaHHOCTh YMEHHS TPHUMEHSTH IMOMYYCHHbIC 3HAHUS
JUIsl OOBSICHEHUS! YCIIOBH NIPOTEKAHMS (PU3NUECKHX SBJICHUH B IPUPOJIE
U I DPpUHATUA MPAKTHYCCKUX peIHeHI/Iﬁ B HOBCG}IHeBHOﬁ KWU3HU UIA
obecrieueHus1 0€30MaCHOCTH MPH 00pAIEHUH ¢ OBITOBBIMU MPHOOpaAMU U
TEXHUYECKHUMH YCTPONCTBAMH, COXPAaHEHHUS 3IIOPOBBSI U COOJIOJCHHUS
HOPM JKOJIOTHYECKOTO MOBEACHUSA B OKPYXKAIOMIEH Cpele; MOHUMAaHHe
HEOOXOJIMMOCTH TIPUMEHEHUS JTOCTHKECHUH (PU3NKH U TEXHOIOTUI

JUTS. PalliOHAIBHOTO TTPUPOIOTOJIE30BAHUS;

IIP6 9. CchopMHupOBaHHOCTh COOCTBEHHOW ITO3WUIIMM 110 OTHOIICHUIO K
¢u3nueckoit nHGOPMAITNH, TTIOTy9aeMON 13 Pa3HBIX HICTOYHUKOB, YMEHUH
WCIIOJIH30BaTh NU(POBHIE TEXHOIOTUN ISl TIOWCKA, CTPYKTYPHUPOBAHHUA,
WHTEPIPETAIIMN W TPENCTaBICHUS Yy4eOHOW W HayIHO-TIOMYISIPHOU
nH(popMaIy;, pa3BUTHE YMEHWH KPUTHYECKOTO aHajn3a IOydaeMon
nH(hopMaImm;

I1P6 10. OBmanmenne yMeHUSIMH paboOTaTh B TPYIIIE C BHIIOJIHEHUEM
pPa3IMYHBIX CONHMANBHBIX pOJEH, IIAaHUPOBATh pPabOTy TPYIIIHI,
PaIiOHATBHO PACTIPENENATh NeSITeTbHOCTS B HECTAHAAPTHBIX CHUTYAIIHSX,
aJIeKBaTHO OIIEHUBATh BKJIA]T KAXK/IOTO U3 YYACTHUKOB TPYIITIHI B PEIICHHE
paccMaTpUBaeMOi MPOOIIEMBI.

[IK 2.1. TIpoBepAThb
TEXHUYECKOE
COCTOSIHHE

JlnaaocTHEIE PE3YIbTaThl JOJLKHBI OTPaXXaTh B 4aCTHU ICHHOCTHU
HAaY4YHOI'O IMTO3HAHUSA:

I1P6 1. ChopMHUPOBaHHOCTH NPEACTABICHUN O POJIH U MecTe (QU3UKH H
aCTPOHOMHM B  COBPEMEHHOH  HAay4yHOW  KapTMHE MHpa, O
crucTeMoo0pasyromel poin QU3MKH B Pa3BUTUM €CTECTBEHHBIX HaYK,
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MYHHULIUIIAJIBHBIX
JIUHUN
3JIeKTponepenay

- TOTOBHOCTH K TPYAY, OCO3HAaHHE IICHHOCTH MAacTepCTBa,
TpyAoIooue;

- TOTOBHOCTb K aKTHBHOW JEITEIBHOCTH TEXHOIOTMYCCKOH U
COIMAJILHON HATPaBIECHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATH,

IUIAaHUPOBATh M CAMOCTOSITEIBHO  BBINOJHATH  TaKylO
JIeATENbHOCTD;

- HMHTEpPEC K pa3iuuHbiM cdepaM  npodheCCHOHATBHOM
JIeATENIbHOCTH;

-OBJIaIEBAHNE HAaBBIKAMHU yueOHO-MCCIIeI0BATENBCKOH,
MPOEKTHON

u COHI/I&JIBHOﬁ JCATCIIBHOCTH.

MeranpenMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:

OBJIaILeHI/Ie YHUBCpCaJIbHBIMU y’-le6HBIMI/I IIO3HAaBATCIbHbBIMU
JNIEUCTBUSIMHU:

a) 6a30BBIC JIOTHYECKHE ICHCTBHS:

CaMOCTOSTEIFHO  (OPMYyITHpOBaTH W aKTyaJM3UPOBATH
npodieMy, paccMaTpuBaThb €€ BCECTOPOHHE; yCTaHABIIMBAThH
CyHIeCTBeHHBIﬁ MIpU3HAK WM OCHOBAaHUA IJId CpaBHCHUA,
knaccupukanu ¥ O0OOUIeHWs;  ONpeNeNaTh  IejH
JeATEIbHOCTH, 3aJ[aBaTh TMapaMeTpbl W  KPUTEPUU  UX
JOCTHIKCHUSI; BBISBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B
paccMaTpuBaeMbIX  SIBJICHUSX; BHOCHTH KOPPEKTHBHI B
JIeATELHOCTh, OLIEHHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OIlCHUBATh PHUCKH TIOCIECICTBHHA JICITEIBHOCTH; DPa3BHBAThH
KpEaTHBHOE MBIIUICHUE TIPY PEIICHUH YKU3HEHHBIX TIPO0IIEM;
0) 6a30BbIC HCCIIEIOBATENECKIE IEHCTBHS:

- BJIaJICTh HaBBbIKaMH y4eOHO-HCCIIEIOBATEHCKON M TPOSKTHON
JeSTELHOCTH, HABBIKAMU pa3peleHus mpodiiem;

- BBISIBJISAITH MPUYHHHO-CIIEICTBEHHBIC CBSI3U 71
AKTYaJM3UPOBaTh 3a]lavy, BBIIBUTATh THUIOTE3Yy €€ PEIIcHU,
HAaXOMUTh  apryMEHThl  JUIS  JOKa3aTeNnbCTBA  CBOUX
YTBEPKICHUH, 33]1aBaTh TApaMETPhl U KPUTEPUH PEIICHUS;

- aHAIM3UPOBATh TONyYCHHBIC B XOJC PCEHICHUS 3a/Jaud
pe3ynbTaThl, KPUTHYECKH OIICHHUBATh WX JIOCTOBEPHOCTD,
MPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeThb TEPEHOCHTh 3HAHWA B TMO3HABATCIBHYIO WU
MPAKTUYECKYIO YaCTH KU3HEEITEIIbHOCTH;

TEXHUKH W COBPEMEHHBIX TEXHONOTHMH, O BKJIAAE POCCHUCKUX H
3apyOeXHBIX y4YEHBIX-(U3MKOB B pPa3BUTHE HAyKW; [OHHMaHHE
($u3nUecKoi CYyIIHOCTH HAOMIOAAEMBIX SBICHUN MUKPOMHPA, MaKpOMHPa
W Meramupa; IIOHHMaHHE PO AacTPOHOMHU B NPAKTHYECKOH
JIeSITeNTbHOCTH YeJIOBEeKa U JajbHEeHIlIeM HayYHO-TEXHUYECKOM pa3BUTHUH,
ponn ¢u3ukn B (GOPMHUPOBAHMHM Kpyro3opa # (yHKIHOHATBHOH
IPaMOTHOCTH YEIOBEKa Ul PelIeHHs] TPAaKTUIECKUX 3a/1a4;

ITP6 2. ChopMupoBaHHOCTH YMEHHI Pacro3HaBaTh GU3MUECKUE SIBICHUS

(mpoueccel) W OOBSICHATH WX HAa OCHOBE W3YyYEHHBIX 3aKOHOB:
paBHOMEPHOE U  PaBHOYCKOPEHHOE MPSIMOIMHEHHOE JIBUYKEHHE,
CBOOOJIHOE TMaJieHHe TeN, JBWKEHHE TI0 OKPY)XHOCTH, WHEpPILHUA,

B3aMMOJICHCTBHE Tell, KoJeOaTelbHOe IBH)KEHHE, PE3OHAHC, BOIHOBOE
nBwkenne; auddysus, OpoyHOBCKOE ABHIKEHHE, CTPOSHHE YKHKOCTEH 1
TBEPJBIX TEN, U3MEHEHHE 00beMa TeN MPH HarpeBaHuU (OXJIaKIEHUN),
TEMJIOBOE  PAaBHOBECHE, HWCIAPEHWE, KOHJICHCAIWs, IUIABJICHHE,
KPUCTAIN3AIMS, KUTIEHWE, BIAXKHOCTh BO3JyXa, CBs3b CpeaHed
KAHETUYECKOW DHEPIHH TEIUIOBOTO JIBYIKEHHS MOIIEKYJ ¢ a0CONIOTHOM
TEeMITepaTypol, IOBBIIICHUE JaBICHUS Ta3a MpU €ro HarpeBaHUH B
3aKpBITOM COCYJIE, CBSI3b MEKAY TlapamMeTpaMH COCTOSHUSI Taza B
u3oIpoleccax;  dJEKTpU3alus  Tel, B3auUMOJIEHCTBUE  3apAlOB,
HarpeBaHue IIPOBOJHMKA C TOKOM, B3aUMOAEICTBHE MAarHuTOB,
JJIEKTPOMAarHUTHAasl MHIYKUUs, JEHCTBME MAarHUTHOIO IIONs Ha
IPOBOAHUK C TOKOM M JBIDKYLIMHCS 3apsii, 3J€KTPOMarHUTHBIE
KojeOaHUsI M BOJHBIL, MPSMOJIMHEHHOE pPAacIpOCTpaHEHHUE CBeTa,
OTpaXkeHUue, npenomieHne, uaTepdepeHys, mdpaxuys u noIIpu3anus
cBeTa, Jmucrmepchs cBeTa; (oTodmeKTpudeckuit 3(PGeKT, CBETOBOE
JaBJICHHE, BO3HUKHOBEHHME JMHEHYAaTOro0 CIIEKTpa aToMa BOIOPOAA,
€CTECTBEHHAs! U HCKYCCTBEHHAs paliOAKTUBHOCTb;

IIP6 3. Bmamenne OCHOBOITONATAIOIIUMU (HU3WYECKUMH TIOHATHSIMH H
BEJIMYMHAMH, XaPAKTEPU3YIOIUMHU (pr3ndecKue mporecchl (CBsI3aHHbIMU
C MEXaHMYECKUM [IBIDKEHHEM, B3aUMOACHCTBUEM TeJl, MEXaHUIECKUMHU
KOJeOaHUSIMM M BOJIHAMM;, ATOMHO-MOJIEKYJSIDHBIM  CTPOCHHEM
BEILIECTBA, TEIJIOBHIMHU IPOLECCAMH; JJIEKTPUUYECKUM M MarHUTHBIM
MOJISIMU, JJEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMH KOJEOaHUSIMU U
BOJIHAMM; ONTHYECKUMH  SIBICHUSMH; KBAHTOBBIMH  SIBJICHUSIMH,
CTPOEGHHEM aToMa W ATOMHOIO fA1pa, PaJMOaKTHBHOCTBHIO); BIaJCHHE
OCHOBOITOJIATAIOIIMMH aCTPOHOMHYECKHMHU HOHSITHAMH, O3BOJISIOIINMHU
XapaKTepU30BaTh IMPOLECCHl, NPOUCXOSIINE Ha 3BE3/1aX, B 3BE3JHBIX
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- yMETh HMHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPESIMETHBIX
o0J1acTel;

- BBIJIBUTaTh HOBBIC UJICH, TIPEAJIAraTh OPUTHHAIBHBIC TIOAX OJTbI
U PCIICHHUS,

- NPOSIBJIATh  CIIOCOOHOCTh — HMX
MO3HABATEIbHON U COUUAIIBHON MPAKTUKE;
-IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MTOMCKY METOJIOB PEIICHHUS MPAKTUUYCCKUX 3aau, IPUMCHCHUIO
Pa3IUYHBIX METOJIOB TIO3HAHHUS;

- CTaBUTh W (QOPMYJIMPOBaTh COOCTBEHHBIC 3a7aud B
00pa30BaTEIbHON JEATEILHOCTH W KU3HEHHBIX CUTYaI[UsX;
BBISBJISITH ~ NPUYMHHO-CICACTBEHHBICE  CBSI3U M JUId
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHHH, 3a/jaBaTh HMapaMeTphl U
KPUTEPUU PEIICHUS aKTyaJM3UpOBaTh 3ajJlady, BBIABUTaTh
TUIIOTE3Y €€ PEeIICHHs, HaXOIUTh apTryMEHTHI;

- aHaJM3UpPOBATh TMIOJIyYCHHBICE B XOJE PEIICHHUS 3aJa4yd
pe3yabTaThl, KPUTHUYECKH OLICHUBATh HX JOCTOBEPHOCTb,
MPOrHO3UPOBAaTh H3MEHEHHE B HOBBIX YCJIOBHSX; JaBaTh
OLICHKY HOBBIM CHUTYaIlUsIM, OLIEHHUBATh IPHOOPETEHHBIH OIIBIT;
- pa3pabaThIBaTh TUTAH PEIICHUS MPOOJIEMbI ¢ yIeTOM aHaan3a
MMEIOIINXCSl MaTepHAIbHBIX W HEMaTepPHAIbHBIX PECYpPCOB;
CTaBHTh MPOOJIEMBI U 33J]a4H, JOMYCKAIOIIHE aTbTePHATHBHEIC
perieHusl.

HCIIOJIb30BaHHUA B

CHCTEMaX, B MEKIaJaKTUYeCKOW cpenae; IBMKECHHE HEOECHBIX Tedl,
3BOJIIOLINIO 3BE3]T U BeenenHoit;

I1P6 4. BrageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMH (3aKOH
BcemupHoro tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXaHWYEeCKOM DJHEpPruu, 3aKOH COXPAaHEHUS WMIIYJIbCa, MPUHIIMII
CYTIEPIO3ULIMN CUJI, TIPUHIIUII PaAaBHOIPABHOCTH MHEPIUAIBHBIX CHUCTEM
OTCYeTa; MOJEKYISIPHO-KMHETUYECKYI0O TEOPHUI0 CTPOEHHUS BEIeCTBa,
ra3oBbl€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJUHAMMKH; 3aKOH COXPAaHEHUS
3JIEKTPUUECKOro 3apsna, 3akoH Kysona, 3akon OMa 1715 y4acTka LenH,
3akoH OMa JJIsl TIOJTHOM dJIeKTpudecko 1enu, 3akon [[xoyns - Jlenna,
3aKOH 3JIEKTPOMAarHUTHOW MHJIKIIMH, 3aKOH COXPaHEHUsI SHEPTHH, 3aKOH
MPSIMOJIMHENHOTO pPaclpoCTpaHEHUs] CBETa, 3aKOH OTpaKeHUs CBeETa,
3aKOH TIIPEJIOMJIEHHUSI CBETa; 3aKOH COXPAaHEHUS DJHEPruH, 3aKOH
COXpaHEHHUS UMITyJbCa, 3aKOH COXpaHEHHs JJIEKTPUUYECKOTro 3apsia,
3aKOH COXPaHEHUS MacCcoBOTO0 dHCNa, TOCTynaTthl bopa, 3akoH
paAMOaKTUBHOTO paclaja); YBEPEeHHOE HCIIONb30BAaHNE 3aKOHOB U
3aKOHOMEPHOCTEN NpH aHajm3e PUINIECKHUX SIBIICHHN U MPOIIECCOB.
IIP6 5. YMEHHE YYUTHIBATH TIPAHULBI INPUMEHEHHUS W3y4EHHBIX
¢bu3nvecknx MojeNell: MarepuanbHas TOYKa, MHEpIUANbHAs cUCTeMa
0TCYeTa, HJIeabHBIN Ta3; MOAEIH CTPOSHUS Ta30B, KHUIKOCTEH 1 TBEPABIX
TeN, TOYEYHBIN JJIEKTPUYECKUN 3apan, sAAepHas MOJelb aroMma,
HYKJIOHHAsI MOJIENTb aTOMHOT'O siIpa MPH pelieHrH (U3NIecKuX 3a/ad;
IIP6 6. Brnamenwe OCHOBHBIMH METOAAaMH HAYIHOTO TIO3HAHUA,
UCTIONIb3YEMBIMH B (PU3UKE: TIPOBOUTH MPSIMbIC U KOCBEHHBIE H3MEPCHUS
(U3UYIECKUX BEITWYMH, BBIOHMpAs ONTHMAIBHBIN CIIOCO0 W3MEPEHUS |
WCTIOJNB3ySd W3BECTHBIE METOJBl OLEHKH IOTPENTHOCTEH W3MEpEeHHH,
MPOBOJIUTh HWCCIIEIOBAHUE 3aBUCHUMOCTEH (U3NYECKHX BEIHMYUH C
WCTIIOJB30BAHMEM TMPSAMBIX HW3MEPEHUH, OOBACHATH IOMyYEeHHBIC
pe3yabTaTHl, UCHONB3Ysd (PU3NUECKHE TEOPHH, 3aKOHBI W TIOHSTHS, H
JleNaTh BBIBOABI; COOMIOAATH TpaBmiia O€30MacHOr0 TpyAa MpH
MPOBEJCHUN WCCIENOBAaHUM B paMKax y4eOHOTO JKCIIEpUMEHTa H
y4e0HO-HCCIENOBATENBCKOM  NIESITENFHOCTH  C  HCIONB30BaHUEM
U (POBBIX H3MEPUTEIHHBIX YCTPOHUCTB U JIAOOPATOPHOTO O0OPYIOBAHHUS,
c(hOPMUPOBAHHOCTh TPEACTABICHUI O METOAaX MOJYYEHUS HayJHBIX
ACTPOHOMHUYECKUX 3HAHMIA,

I1P6 7. ChopMHUPOBAaHHOCTH YMEHHUS PEIIaTh pacdeTHBIE 3aa4u C SBHO
3alaHHON (PM3MUYECKON MOJIEINBIO, UCTIONB3Ys (PM3MUECKUE 3aKOHBI
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W TpPUHIOWIIB, Ha OCHOBE aHajh3a YCJIOBHS 3aJadd BBIOMPATH
(GU3NYECKYI0 MOJENb, BBLACIATH (PU3NYECKHE BETUYMHBI U (POPMYIIHI,
HEOOXOAMMBIE Uil €€ PELIeHHUs, MPOBOIUTH pacueTbl W OLEHUBATH
pea’bHOCTh MONYYEHHOro 3HaueHHS (PU3MYECKOW BENWYHMHBI, pelaTh
Ka4eCTBEHHBIC 3aJlaud, BBICTpaMBas JIOTMYECKH HEMPOTHBOPECUHBYIO
LEMOYKy pacCy)KJEeHHH C OIMOopoil Ha  M3y4YEHHbIE  3aKOHBI,
3aKOHOMEPHOCTU U (PU3HUYECKUE SBICHUS;

ITP6 8. ChopMUPOBaHHOCTh YMEHHUsI MPUMEHATH MOJTyYEHHbBIC 3HAHUS
JUIsl OOBSICHEHUS! YCIIOBH IPOTEKaHMS (PU3NYECKHX SIBICHUH B IPUPOJIE
W JUIsl IPUHSTHS IPAKTUYECKUX PEIICHHI B MOBCEIHEBHON KHU3HU LIS
obecrieueHus1 6€30MacHOCTH NPU 00pallleHny ¢ OBITOBBIMU MIPUOOpaMH U
TEXHUYECKHUMH YCTPONCTBAMH, COXPAaHEHHUS 3JI0OPOBbSI U COOJIOJEHUS
HOpPM JKOJIOTHUECKOTO MOBEACHHSA B OKpY)XKAlOIIeH cpele; MOHUMaHHe
HEOOXOJIMMOCTH PUMEHEHHUS JOCTHYKCHUH (DU3UKH U TEXHOJIOT U

JUTS. PalliOHAIBHOTO TTPUPOIOTOJIb30BAHUS;

I1P6 9. ChopMUpPOBaHHOCTH COOCTBEHHOW IMO3MIIMK MO OTHOIICHHUIO K
¢duznveckolt HHPOPMAITHH, TOTYYaeMOH U3 Pa3HbIX HCTOYHUKOB, YMEHUH
WCIOJIH30BaTh HH(POBHIE TEXHOIOTUN ISl TIOWCKA, CTPYKTYPHUPOBAHHUA,
WHTEpIIPETAlli W TPEJCTABICHUS YY4eOHOW W HayYHO-TIONMYJISIPHON
uH(pOpMaINK; pa3BUTHE YMEHHH KPUTHYECKOTO aHaNM3a MOITydaeMoi
uH(OopMaIiH;

IIP6 10. OBiameHue yMEHUSAMH pabOTaTh B IPYIIE C BBINOJIHEHUEM
pa3NMYHBIX COLHUAIBHBIX poOJed, IUIAHUPOBAaTh pPaldOTy TIPYIIIBL,
palMOHAIBHO PacpeeNsiTh A TEIbHOCTD B HECTAHIAPTHBIX CUTYALUAX,
aJIeKBaTHO OLICHUBATh BKJIA]] KQ)KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEILICHUE
paccMaTpUBaEMON MPOOIEMBI.

[IK 3.3. BeImmonusats
MIPOBEPKY U HATAJKY
AEKTPo0OOpyIOBaH
1s Ha 00BEKTax
AIEKTPOCHAOXKEHUS B
MPOMBIIIIIEHHOM U
rpaskIaHCKOM
CTPOHTEIBCTBE, B
TOM YHCIIE C

JINYHOCTHBIE PE3yAbTATHI JOJDKHBI OTPAXKaTh B YACTH [IEHHOCTH
HAYYHOT'O MO3HAHHUS:

- TOTOBHOCTH K TPYAY,
Tpyaomooue;

- TOTOBHOCTH K aKTHBHOHM JEATEIbHOCTH TEXHOJIOTHYECKOH M
COLIMAEHON HAIPaBICHHOCTH, CHOCOOHOCTh WHHIMHPOBATS,

OCO3HaHME HLEHHOCTU MacCTEpPCTBa,

IUIAHUPOBaTb W CAMOCTOSITENBHO  BBIIOJHATH  TaKylo
JeATEeNIbHOCTD;
- HWHTEpEC K pasauuHbIM cdepamM  npodecCHOHATBHON

IIP6 1. ChopMupoBaHHOCTH MPEACTABICHUHA O POJIM U MeCTe (PU3UKH U
aCTPOHOMMM B  COBPEMEHHOM  HAyyHOW  KapTUHE MuUpa, O
CUCTeMOOOpasyrome ponu (hM3UKH B PAa3BUTHH E€CTECTBEHHBIX HAYK,
TEXHHKH W COBPEMEHHBIX TEXHOJOTHH, O BKJIAJe POCCHUCKUX H
3apyOeXKHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAyKH; IOHHMAaHHE
(hM3UYECKOH CYITHOCTH HAOMIOIaEMBIX SBJICHUN MHUKPOMHpPA, MAaKpOMHUpa
W MeramMupa; TOHHMaHHWE PO AacCTPOHOMHH B MPaKTHYECKOU
JIeSITEeTbHOCTH YelIOBEKa U JalTbHEHIIEM HayYHO-TEXHUIECKOM Pa3BUTHH,
ponr  Qu3uku B (POPMHPOBAHMH KPYrozopa W (QYHKIHOHAILHOW

Pa3IMYHBIMH NeATEeNbHOCTH; TPaMOTHOCTH YeJIOBEKa VIS PELICHHs] IPAKTUYECKUX 3a1ay;
BHUJAMU PEJICHHBIX -OBJIaJIeBaHUE HaBBIKAMH yueOHO-HuccnenoBarenbekol, | I1IPO 2. ChopmupoBaHHOCTE YMEHHH pacrio3HaBaTh PU3NIECKUE SIBICHUS
3aIUT MIPOEKTHON (mpoueccbl) W OOBSICHATH HMX HA OCHOBE W3YUYCHHBIX 3aKOHOB:
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U COLMATBHOMN JeITETbHOCTH.

MeranpenMeTHbIE pe3yIbTaThl JOMKHBI OTPaXKaTh:

OBnajicHue yHHUBEPCAILHBIMH YYEOHBIMU TI03HABATCIBHBIMU
JNECUCTBUSIMH:

a) 0a30BBIC JIOTHYCCKHUE JICHCTBUS:

CaMOCTOSATEIBHO  (POpPMyJIHMPOBaTH M aKTyaJIM3UPOBATh
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE; YCTaHABJIMBATh
CYIIECTBEHHBIN TPHU3HAK WM OCHOBAaHUS MJIs CpPaBHCHUS,
Knaccupukauu ¥ O0OOLIEHWsS;  ONpeAesITh  LEH
JeSTENBHOCTH, 3a/laBaTh IMapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS, BBISBIISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpuBaeMbIX  SIBIICHUSX; BHOCHUTH KOPPEKTHUBHI B
JIeSITEIBbHOCT, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKH TIOCIEIACTBUNA JESITENLHOCTH; pPa3BUBATH
KpeaTUBHOE MBIILJICHUE [TPH PEIICHUH KU3HEHHBIX MPO0OJIEM;
0) 0a30BbIE HCCITEOBATENLCKIE ICHCTBUS:

- BJIQJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIBCKOM 1 TIPOCKTHOM
NS TEeNBPHOCTH, HABBIKAMH Pa3pelIeHus MpooIeMm;

- BBISIBJIATD MIPUYIHHHO-CIICJICTBEHHBIC CBSI3U u
aKTyaJTU3UpOBaTh 3aJady, BBIABUTATH THIIOTE3y €€ pelieHHs,
HaxOAWTh  apryMEeHTBl  JIs  JOKa3aTelnbCTBa  CBOUX
YTBEpIKIEHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PELICHUS;

- aHaNM3UpOBATh TONlydE€HHBIE B XONE pEUICHHS 3aJadd
pe3ynabTaThl, KPUTHYECKH OLEHHUBAaTh HUX JIOCTOBEPHOCTH,
IIPOrHO3WPOBATh N3MEHEHHE B HOBBIX YCIIOBHSX;

- yMerb TIEPEHOCHUTh 3HaHWUS B TIIO3HABATENFHYID H
MIPaKTUIECKYIO YACTH JKU3HEIEATEIIbHOCTH;

- yMeThb HMHTETpHUpOBaTh 3HAHUS W3 Pa3HBIX IPEIMETHBIX
o0J1acTel;

- BBIZIBUTaTh HOBBIE UJIEH, TIPEAIAraTh OPUTHHAIBHBIE TIOAX OJTBI
U pellIeHNns;

- MPOSIBIISITH ~ CLIOCOOHOCTh WX
MO3HABATEIbHON U COLMATBHON MPAKTUKE;
-TIPOSIBIIATH CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY
ITOMCKY METOJIOB PEIICHUs MTPAKTUIECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METO/IOB TIO3HAHHUS;

- CTaBUTh W (QOPMYIHMPOBaTH COOCTBEHHBIE 3a7add B
00pa30BaTeNbHON NEATENFHOCTH W KU3HEHHBIX CHUTYaIusX;

HCIIOJIb30BaHUA B

paBHOMEPHOE U  PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBUXKCHHE,
CBOOONMHOC TMAJICHWE TN, JBUXKCHHE II0 OKPYXHOCTH, HWHEPIHS,
B3aMMOJICHCTBUE Tel, KOJeOATEIbHOE JBMKCHUE, PE30HAHC, BOJHOBOC
IBUXkeHUe; Tuddy3usi, OpOyHOBCKOE JBUKCHHUE, CTPOCHHUE XKHUJIKOCTEH U
TBEpABIX TEN, U3MEHEHHEe 00beMa Tel NMPH HarpeBaHUU (OXJIXKICHUH),
TEIUVIOBOC  PaBHOBECHE, MCIIAPEHHE, KOHJCHCAIMs, IUIABJICHHUE,
KPUCTAJUIM3AIMS, KHUIICHHE, BJIAKHOCTh BO3MyXa, CBSI3b CpEAHEH
KUHETUYECKOM SHEPIMH TEIJIOBOTO JBUKCHUS MOJIEKYN C aOCONIOTHOM
TCMHCpaTypOI‘/'I, IMMOBLINICHUWE JaBJICHUA Ta3a IIpU €ro Harpe€BaHuu B
3aKpBITOM COCYyJZie, CBfI3b MEXAYy IlapaMeTpaMu COCTOSIHUS Tra3a B
U30MpoIleccax;  AJIEKTpU3aIUs TN, B3aUMOJCHUCTBUE  3apsJIOB,
Harp€BaHue TMpPOBOAHHMKAa C TOKOM, B3aHMOHeﬁCTBHe MAar"HuToB,
QJICKTpOMAaruouTHas UHAYKIUA, I[eﬁCTBPIe MAargsuTHOI o I10JI1 Ha
IIPOBOAHUK C TOKOM H )Z[BH)KymPIfICSI 3apsaa, OSJICKTPOMAarHMUTHBIC
KojeOaHWsi W BOJHBL, MPSIMOIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaxkeHue, mpenomMiieHue, naTepdepeHtys, Tudpaxiys 1 ToIIpH3aus
cBeTa, jnucrHepcus cBera; (oTossekTpuueckuii 3PQeKr, CcBeToBOE
JIaBJICHUE, BO3HMKHOBEHHE JIMHEHYATOro CIIEKTpa aToMa BOJOpPOja,
€CTCCTBCHHAA U UCKYCCTBEHHAA paIlMOaKTUBHOCTD,

IIP6 3. Bmamenue OCHOBOIIONATAIOIIMMH (DU3HMYCCKAMH TOHITHIMH H
BEMMYUHAMH, XapaKTEePU3YIOIIIMH (PU3HMUECKHE TPOLIECCH (CBS3aHHBIMH
C MEXaHHWYECKUM JBIKEHHEM, B3aUMOJICHCTBUEM TEN, MEXaHHYECKUMHU
KOIeOaHUsIMH W BOJIHAMH; aTOMHO-MOJIEKYJSIDHBIM ~ CTPOEHHEM
BEIIECTBA, TEIUIOBBIMUA TIPOIIECCAMH; JSJEKTPUYECKMM W MarHATHBIM
MOJISIMH, DJIEKTPHYECKUM TOKOM, IJIEKTPOMATHUTHBIMHU KOJICOAHUSIMH H
BOJIHAMH; ONTHYECKUMH  SIBICHUSMH; KBAaHTOBBHIMH  SIBICHUSIMH,
CTPOGHHEM aToMa W aTOMHOTO fpa, PaJHOAKTHBHOCTHIO); BIIAJICHHE
OCHOBOITOJIATAIOIIMMH aCTPOHOMHYECKUMH TIOHSATHSIMH, TTO3BOJISIOMINMUA
XapaKTepH30BaTh MPOIECCH, MPOUCXOSIINE HAa 3BE3/1aX, B 3BE3IHBIX
CHUCTeMax, B MEXKTaJaKTHUECKOW Cpefe; NBIDKEHHEe HEOECHBIX Tell,
SBOIOIHIO 3Be3 U Beenennoii;

I1P6 4. BnageHue 3aKOHOMEPHOCTSMH, 3aKOHAMH W TEOPUSMHU (3aKOH
BcemupHoro Tsarorenus, I, II u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHWYEeCKOH OJHEpPIrud, 3aKOH COXPAaHEHHUS WMITYJIbCa, MPUHIIHIT
CYTIEPIIO3UIIAN CHJI, TIPHHIIAIT PABHOMPABHOCTH MHEPIUAIBHBIX CHUCTEM
0TCYeTa; MOJEKYISIPHO-KHHETUYECKYI0 TEOPUI0 CTPOEHHUS BEIIeCTBa,
ra30BbI€ 3aKOHBI, TIEPBHIA 3aKOH TEPMOJWHAMHUKH; 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsa, 3akoH Kymona, 3akoH Oma mist yaacTka IIenH,
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BBIBJIATh  NPUYUHHO-CICACTBEHHBIE  CBS3M M JUIA
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUHU, 3a7aBaTh MapaMeTphl U
KpUTEPUHM PEIICHUS AaKTyalu3UupoBaTh 3aJady, BBIABUTATH
TUIIOTE3Y €€ PelIeHUs, HaXOAUTh apTyMEHTHI;

- aHaJM3UpPOBaTh IOJyYEHHBIE B XOJ€ pELICHHs 3aJayd
pe3ynbTaThl, KPUTHYECKH OIEHUBATh UX JOCTOBEPHOCTH,
MPOTHO3UPOBATh H3MEHEHHWE B HOBBIX VYCIOBHUSX; JaBaTh
OLICHKY HOBBIM CHUTYaIlUsIM, OLECHUBATh IPUOOPETCHHBIH OIBIT;
- pa3pabaThBaTh IJIAH PEHICHHs MPOOJIEMBI C YIETOM aHAIH3a
AMEIOIUXCS MAaTepHANIbHBIX W HEMAaTEePHABHBIX DPECYPCOB;
CTaBHTH MPOOJIEMBI U 33Ja4H, JOMYCKAIOIINE aTbTepHATHBHBIC
pelieHusl.

3akoH Oma JJis MOJHOM 3JIEKTpUYECcKOM 1enu, 3akoH Jxoyns - JleHna,
3aKOH 3JIEKTPOMarHUTHOW MHAYKIMH, 3aKOH COXPaHEHHs YHEPTUH, 3aKOH
MPSIMOIMHENHOIO pPacHpOCTPaHEHUs! CBETA, 3aKOH OTPAXKEHHs CBETa,
3aKOH TPEIOMJICHUS] CBETa; 3aKOH COXPAaHEHUS DJHEpPruM, 3aKOH
COXpaHEHHUS HUMITyJbCa, 3aKOH COXpaHEHHUs 3JEKTPUYECKOro 3apsia,
3aKOH COXpaHEHHs MacCcOoBOIO 4Hcia, IOCTynatel bopa, 3akoH
paAMoaKTUBHOTO paclaja); YBEpEeHHOE MCIONb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHaIn3e PU3NUECKUX SIBIICHUN U MPOIIECCOB.
I1P6 5. YMEHHUE YYUTHIBATH TIPAHULBI INPUMCHEHUS W3Yy4CHHBIX
¢du3nvecKnx MojeNel: MarepuanbHas TOYKa, MHEpIUANbHAs CUCTeMa
0TCYeTa, UJIAIbHBIN Ta3; MOAETIH CTPOSHUS Ta30B, KHUJIKOCTEN 1 TBEPABIX
T€J, TOYEYHBIA JJIEKTPUUECKUUA 3apsj, sJAepHash MOJIeJb aToma,
HYKJIOHHAsI MOJIeNTb aTOMHOT'O Sipa MPH pelieHNH (U3nYecKuX 3ajad;
[IP6 6. BrnageHue OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHUS,
UCIIONIb3YEMBIMH B (PU3UKE: TIPOBOIUTH NIPSIMbIC U KOCBEHHBIE U3MEPCHHUSI
(U3NYECKNX BENUYWH, BHIOMpas ONTHMAIBHBIA CIIOCO0 W3MEpPEHHs U
WCIIOJBb3yd HW3BECTHBIE METOJBl OLEHKH IOTPENTHOCTEH W3MEpEeHH,
MPOBOJUTH UCCIEOBAHNUE 3aBUCHMOCTEH (U3MYECKMX BEIUYHH C
WCIIOJB30BAHMEM TMPSAMBIX HW3MEPEHWH, OOBSICHATH IONy4YEHHBIE
pe3yIbTaThl, UCHONB3yd (PU3NUECKHE TEOPHUH, 3aKOHBI U TOHSTHS, H
JlenaTh BBIBOABI; COOMIOANATh TMpaBWia O€30MacHOTO TpyAa MpH
MPOBEACHUN WCCIENOBAaHUM B paMKax y4eOHOTrO »JKCIEpUMEHTa H
y4e0HO-HCCIENOBATENBCKON  NIESITETFHOCTH  C  HCIIOJIB30BaHUEM
U POBBIX H3MEPUTETBHBIX YCTPONCTB U JIA0OPATOPHOTO 000PY/I0BAHUS;
c(hOPMHUPOBAaHHOCTh TPEACTABICHUA O METOAaX MOJTYYCHHsS] HAaYIHBIX
aCTPOHOMHUYECKUX 3HAHUM;

I1P6 7. ChopMupoBaHHOCTh YMEHHSI pelIaTh PaCUETHHIE 3a/1a4H C SBHO
3alaHHON (PM3UYECKON MOJIENBIO, UCTIONB3Ys (PM3MIECKHEe 3aKOHBI

W TPUHIWIG; HAa OCHOBE aHalM3a YCIOBHS 3a/Jadydl BBEIOWPATH
(U3UYECKYI0 MOJENb, BBIACHATh (DM3MUECKHE BEIUYHUHBI U (HOPMYIIBI,
HEOOXOAWMEBIE ISl €€ pENIeHUs, MPOBOJUTHh pPacyeTbl W OICHHBATH
pearbHOCTh TIONYYEHHOTO 3HauYeHWs] (M3NYECKOH BEIWYUHBI; PellaTh
KAUECTBEHHBIC 3aJayd, BBICTPAWBAasl JIOTMYECKH HEMPOTHUBOPEUYUBYIO
LENOYKY pacCyXIEHUHM C omopod Ha  H3YYCHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE SBICHUS;

I1P6 8. CdopMupOBaHHOCTb YMEHHUS NMPHUMEHATH MOJTyYEHHbIC 3HAHUS
JUTSE OOBSICHEHHSI YCIIOBHH MTPOTEKAHUS (PU3NIECKUX SIBICHUH B IPUPOJIC
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W ISl IPUHSTHS IPAKTUYECKUX PEeIIeHUH B TOBCETHEBHOM JKM3HU IS
obecrieueHus1 0€30MacHOCTU NpU 00pallieHny ¢ OBITOBBIMU MPUOOpaMH U
TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAHEHHUS 3[0POBbS U COONIOJEHHUS
HOPM 3KOJIOTMYECKOTO TMOBENCHUS B OKpYXAIOIIEH cpeje; MOHHMaHHe
HEOOXOMMOCTH TIPUMEHEHHS JOCTHIKCHUH (U3UKH U TEXHOIOTUH

JUISL PAalOHAIILHOTO IIPHPOAOIIONb30BaHHS;

I1P6 9. ChopMupoBaHHOCTH COOCTBEHHOW MO3MIIMH MO OTHOIICHUIO K
¢duzndeckoit HHPOPMAINH, MOTYIaeMOI U3 Pa3HBIX UCTOYHUKOB, YMECHUH
UCIIONIb30BAaTh U(POBBIE TEXHOIOTUU ISl TTOUCKA, CTPYKTYPHUPOBAHMUS,
WHTEpIIPETAllid W TPEJCTABICHUS YYEeOHOW W HaydYHO-TIONMYJISPHON
WHpOPMaINK; Pa3BUTHE YMEHHWH KPUTHYECKOTO aHaju3a MOoIydyaeMoit
WHpOPMAITHH;

ITP6 10. OBnageHue ymeHHsMH paboTaThb B TPYIIE C BBITOJTHEHUEM
pPa3IMYHBIX COUUAIBHBIX poOJied, IUIAHUPOBaTh pPabOTy TPYIIIIBL,
palOHAIBHO PACTIPENENSTh A TEIbHOCTD B HECTAHIAPTHBIX CUTYAIHSAX,
a7IeKBaTHO OIICHUBATH BKJIA]] KQXKJIOr0 U3 YYACTHUKOB TPYIIIBI B pelIeHNE
paccMaTpuUBaeMON MPOOIEMBI.

IIK 4.2. BeInoiHATh
MOHTaX M HaJaJIKy
AJIEKTPOOOOPYI0BaH
HsI aBTOMATH3aLHNH
CHCTEM YIIpaBJICHUS
BEHTHIIALINH,
KOHIULIHOHUPOBAHU
s, BOJJOCHA0KEHU,
OTOIJICHHS

JInuHOCTHEIE PE3YIbTAThI IOJKHBI OTpa*kaTh B YaCTHU HCHHOCTHU
HAaY4YHOI'O ITO3HAHUA:

- TOTOBHOCTH K TPYIY,
Tpyaotooue;

- TOTOBHOCTb K aKTHBHOMW JIEITEIBHOCTH TEXHOJOTMYECKOH U
COIMANILHON HATPaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMHPOBATH,

OCO3HaHHUE€ LIEHHOCTH MacCTEpPCTBa,

[JJAHUPOBATh W CAaMOCTOSITENIbHO  BEIMONHITH  TaKyro
JeSITeTHbHOCTB;

- WHTEpec K pasaudHbBIM chepam  mpodeccroHaTbEHOMN
JeSITeTbHOCTH;

-OBJIa/IEBaHUE HaBbIKAMH y4eOHO-HCCIeT0BATENHCKOM,
MPOEKTHON

U COIMANILHON NEATEIHLHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThl JOKHBI OTPAXKATh:

ORnajicHue yHUBEPCATBHBIMU yUYEOHBIMHU TIO3HABATEIHHBIMU
JICHCTBHUSIMU:

a) 0a30BbIE JIOTHYECKHE JCHCTBHUS:

CaMOCTOATENBHO  (OPMYyTHpPOBATH W aAKTyaJM3UPOBATh
npodieMy, paccMaTpuBaTh €€ BCECTOPOHHE, YCTaHABIMBATh
CYIISCTBCHHBIM MPU3HAK WM OCHOBAHHWS JJS CpPaBHEHWS,
KJIaCCU(pUKAITUH u 0000111eHN; OTIPENIEISTh enu

I1P6 1. ChopMupOBaHHOCTH MPEACTABICHUH O POJIM U MeCTe PU3UKU U
aCTpOHOMMM B  COBPEMEHHOM  HAayyHOW  KapTUHE MuUpa, O
cucTeMooOpasyroel poin (GU3MKH B Pa3sBUTUM €CTECTBEHHBIX HayK,
TEXHUKM U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAAE POCCHUMCKUX H
3apyO0eXHBIX Y4YEHBIX-(DU3MKOB B pPa3BUTUE HAyKd; I[IOHMMaHHE
(Gu3uIecKoi CYIIHOCTH HAOII0JAEMBbIX SBICHUH MUKPOMHPA, MAKpPOMHpaA
W Merammupa; IIOHHUMaHHE POJM AaCTPOHOMHU B IPAKTHYECKOH
JEeATEIbHOCTH YeJI0BEeKa U JaJIbHEHIeM HayYHO-TEXHUIECKOM Pa3BUTHUH,
pomn  Qu3uku B (GOPMHPOBAHMHM Kpyrozopa W (YHKIHOHAITBHOW
TPaMOTHOCTH Y€JIOBEKa Ul PELIECHUsI IPAKTUIECKUX 3a1ay;

I1P6 2. CpopMupoBaHHOCT YMEHUH paciO3HABATh (PH3MUECKUE SIBIICHUS
(mpomeccel) W OOBSICHATH WX HAa OCHOBE W3YYCHHBIX 3aKOHOB!
pPaBHOMEpPHOE M  PaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBHIKEHHE,
CBOOOAHOE TMAaZeHHE TeN, JMABMKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aUMOJEHCTBHE TeJ, KojeOaTelbHOEe IBM)KEHHE, PE3OHAHC, BOIHOBOE
nIBrxkeHne; quddysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHE KUAKOCTEH U
TBEpABIX TEJ, U3MEHEHHE o0beMa Tel NMPHU HarpeBaHUU (OXJIaKICHUH),
TEMJIOBOE  PABHOBECHE, HCIApEHHE, KOHJEHCAlus, IJIaBJICHHUE,
KpUCTAJIM3alus, KUIEHHWE, BIAXKHOCTh BO3[YyXa, CBs3b CpeaHel
KUHETUYECKOW PHEPIHMH TEIUIOBOTO IBIMIKEHHS MOJIEKYJ ¢ aOCOIIOTHOM
TEMIIEpPaTypOl, TOBBIIICHHE AABJICHUS Ta3a IpPU ero HarpeBaHHH B
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JESTENbHOCTH, 3a/laBaTh IMapaMeTpbl W KPUTEPUU UX
JIOCTU)KCHUS; BBISABIATh 3aKOHOMEPHOCTH WM TPOTUBOPEYHUS B
paccMaTpuBaeMbIX  SBICHHSX; BHOCHTh KOPPCKTHBBHI B
JIESITENbHOCTh, OILICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM,
OLCHMBATb PUCKHU HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH,; pa3BUBATh
KpCaTUBHOC MBIINUJICHUE IPXU PCHICHHUU JKU3HCHHBIX HpO6J'I€M;
0) 0a30BbIC UCCIICIOBATEIBCKHIE ICHCTBUS:

- BJIQJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIBCKOM U TIPOCKTHOM
JeATeIbHOCTH, HAaBBIKAMU pa3perieHus mpooiem;

- BBIABJISATH MIPUYIMNHHO-CIICACTBCHHBIC CBA3N u
AKTyaJIn3upoBaTh 3aJavy, BbIABUTATH THIIOTE3Yy €€ PCLICHUA,
HaXoaUuThb ApPryMEHThI JJIsL JOKa3aTeIbCTBA CBOUX
YTBEP)KJEHUH, 3a/1aBaTh [TAPAMETPBl U KPUTEPUU PELLIEHUS;

- AHAJM3UPOBATL IMOJYYCHHBIE B XOAC PCIICHUA 3alaydu
PEIYILTAThl, KPUTHUYCCKU OLCHUBATHL HNX JOCTOBEPHOCTD,
MIPOrHO3UpPOBATh UBMCHCHUE B HOBBIX YCJIOBUSAX,

- YMETH NEPEHOCUTH 3HaHUA B IMO3HABATCIIBHYIO )51
MPAKTUYCCKYIO YaCTH KU3HEACATCIIbHOCTH

- YMETb MHTCTPpHUPOBATHL 3HAHWA U3 Pa3HbIX MMPEIMETHBIX
o0J1acTel;

- BBIZIBUTATh HOBBIE UJIEW, TIPEAJIAraTh OPUTHHAIBHBIE TIOAX OJTBI
U pelIeHNs;

- MPOSBIATH  CHOCOOHOCTH WX
MO3HABaTENIbHON U COIMAIIbHON MPAKTUKE;
-TIPOSIBIIATH CITOCOOHOCTHh M TOTOBHOCTH K CaMOCTOSATEIHHOMY
ITOMCKY METOJIOB PEIICHNUs MPAKTHIECKUX 3a7ad, IPUMEHEHUIO
Pa3TUYHBIX METOIOB TIO3HAHHUS,

- CTaBUTh W (QOPMYIHMpOBaTh COOCTBEHHBIE 3a7add B
00pa3oBaTeNbHON NEATENPHOCTH W KU3HEHHBIX CHUTYaIHsX;
BBISIBIISITH ~ NMPUYMHHO-CIIEACTBEHHBIE  CBS3W W IS
JIOKa3aTebCTBA CBOMX YTBEP)KIEHHUH, 3a/aBaTh MapaMeTphsl U
KPUTEPUU pEIIeHUs aKTyaJlM3WpOBaTh 3aJavy, BBIABUTAThH
TUTIOTE3Y €€ PEelIeHus, HaXOIUTh apTyMEHTHI;

- aHaNM3UpOBaTh IIONlydEHHBIE B XONI€ pEUICHHS 3a/lauyd
pe3ynbTaThl, KPUTHYECKH OLEHUBAaTh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBAaTh HW3MEHEHWE B HOBBIX YCIOBHSX; JaBaTh
OLIEHKY HOBBIM CHUTYaIlUsIM, OIEHHBATH IPHOOPETEHHEBIH OIBIT;

HCIIOJIb30BaHUA B

3aKPBITOM COCYJI€, CBSI3b MEXKAY IapaMeTpaMU COCTOSHUS Ta3a B
U30MpoIleccax;  AJIEKTPU3alUsl TN, B3aUMOJCWUCTBUE  3apsJIOB,
HarpeBaHUEC TMPOBOJHUKA C TOKOM, B3aUMOJICHCTBHEC MAarHUTOB,
3JICKTPOMArHUTHAsE HMHIYKIHS, JCHCTBUC MArHUTHOIO TIOJIA HA
IMPOBOAHUK C TOKOM H )Z[BI/I)KYH_[I/II‘/'ICSI 3apsaa, OSJICKTPOMAarHUTHBIC
KojeOaHWsi W BOJHBL, MPAMOJIMHEHHOE paclpoCTpaHEHHUE CBETa,
OTpakeHue, mpenomiieHne, uaTepdepeHys, Tudpaxuys 1 ToIIpH3aLus
cBeTa, JnucrHepcus cBera; (oTosnekTpuueckuii 3PQeKr, CcBEeToBOE
JIABJICHUEC, BO3HMKHOBEHHE JIMHEWYATOr0 CIIEKTpa aToMa BOJOpPOJA,
€CTECTBEHHAs U MCKYCCTBCHHAs PaInOaKTHBHOCTb;

I1P6 3. BnajgeHue OCHOBOMOJATAIONUMH (DHU3UYCCKUMHU TOHATHIMU U
BEJIMYMHAMHU, XaPAKTEPU3YIOIUMHE (pHU3NUIECKUE MPOIecChl (CBSI3aHHBIMU
C MCXaHHYCCKHUM JIBHKCHHEM, BSaHMOHeﬁCTBHeM TCII, MEXaHUYCCKUMU
KOJICOaHUSIMHU u BOJIHAMH ATOMHO-MOJICKYJIAPHBIM CTPOCHHUEM
BCIISCTBA, TCIUIOBBIMU IIponecCaMu, OJICKTPUYECCKMM W MarHuTHBIM
IMMOJIAMHU, BJICKTPUYECKUM TOKOM, 3JICKTPOMAarHUTHBIMU KOJICOAHUSIMHA U
BOJIHAMMU, OIITHYCCKUMMU SIBJICHUSIMH,; KBAaHTOBBIMHU SABJIICHUSAMU,
CTpOCHHEM aToMa M aTOMHOIo sAmapa, pa)II/IoaKTI/IBHOCTI)IO); BJIaZICHUC
OCHOBOITOJIaratomuMu aCTpOHOMUYCCKUMU IMOHATUAMHU, ITO3BOJIAIOIIUMHA
XapaKTepH30BaTh IPOIECCH, MPOUCXOSIINE Ha 3Be3/aX, B 3BE3IHBIX
CHUCTeMax, B MEXKTraJaKTHUYeCKOW Cpefe; IBIKEHHEe HEOECHBIX Tell,
SBOJIOINIO 3Be3] U Becenennoii;

IIP6 4. Bnanmenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHAMHU (3aKOH
BcemupHoro Tsrotenud, I, II u III 3axkonsl Hpl0TOHA, 3aKOH COXpaHEHUs
MEXaHWYeCKOW OJHEpPTruW, 3aKOH COXPAaHEHUS WMITYJIbCa, MPUHITHIT
CYTIEPIIO3ULIAN CHJI, TIPHHIIAIT PABHOIPABHOCTH MHEPIIUAIBHBIX CHCTEM
0TCYeTa; MOJEKYISIPHO-KHHETUYECKYI0 TEOpHUI0 CTPOEHHUS BEIeCTBa,
ra30BBI€ 3aKOHBI, TIEPBHIA 3aKOH TEPMOIWHAMHUKH; 3aKOH COXPaHEHHS
AIEKTPUYECKOT0 3apsna, 3akoH Kymona, 3akon Oma mist ygacTka IIenH,
3akoH OMma AJi MOJIHOM 3JIEKTpUYECKOM Lenu, 3akoH Jxoyns - JleHua,
3aKOH JIEKTPOMArHUTHOW MHAYKITUH, 3aKOH COXPaHEHHS YHEPTHH, 3aKOH
MPSIMOJIMHEHOTO PacIpOCTPaHEHUSI CBETa, 3aKOH OTPaXKEHHS CBETa,
3aKOH TIPENIOMIICHWS] CBETa; 3aKOH COXPAaHEHUS DJHEPruW, 3aKOH
COXpaHEHHUS WMITYJbCa, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOTO 3apsija,
3aKOH COXPaHEHUsS MaccoBOTO 4YHCIIa, TIOCTylaTthl bopa, 3akoH
PaMOaKTUBHOTO paclaja); YBEpEeHHOE HWCIIONb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH Mpu aHaImM3e GU3NIECKUX SBICHUH U MPOIECCOB.
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- pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI C YYETOM aHaIHM3a
MMEIOIIMXCST MaTepHaIbHBIX W HEMaTEepHaJIbHBIX PECYpCOB;
CTaBHUThH MPOOIEMBI U 33Ja4H, JOMYCKAIOIINE albTepHATHBHBIC
pelieHusl.

I1P6 5. yYMEHHE YYHUTHIBATh TPaHHULBl MPUMEHEHHS H3YyYEHHBIX
¢u3nUecKnx MoOAeNel: MaTepuanbHas TOYKa, MHEpLUUANbHAs cUCTeMa
oTcueTa, uJIeabHbII Ta3; MOJETU CTPOCHHS Ta30B, )KUAKOCTEH 1 TBEPABIX
TeN, TOYEYHBIM OSJEKTPUUYECKUN 3apsiA, sAAepHas MoOJIelb aToma,
HYKJIOHHAsI MOJIENTb aTOMHOT'O SIApa MPH pelieHNH (PU3NYecKuX 3a1ad;
I[IP6 6. BrnageHue OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHUS,
UCIIONIb3YEMBIMH B (PU3UKE: POBOAUTH PSMBIC U KOCBEHHBIE U3MEP CHHUSI
($U3NYECKNX BETMYWH, BHIOMpasi ONTHMANBHBIA CIIOCO0 H3MEpPEHHS U
WCIIONB3YSI W3BECTHBIC METONBI OLEHKH IOTPEIIHOCTEH W3MEpEeHHUH,
MPOBOAUTH UCCIIEOBAHHWE 3aBUCHMOCTEH (U3MYECKHX BEIUYHH C
UCIIONIb30BAHUEM  TPSIMBIX ~ W3MEPEHHi, OOBSACHITH  MOJTYy4YCHHbBIE
pe3yNbTaThl, MCIONB3ys (U3MYECKHE TEOPWUH, 3aKOHBI W TOHATHUS, H
JenaTh BBIBOJBL, COOJNIONATH TMpaBmia Oe30MacHoro Tpyda MpH
MPOBEJICHUN HCCIICJIOBAHUH B paMKax Yyd4eOHOro SKCIepUMEHTa U
yueOHO-UCCIIeIOBATENILCKOW ~ JIGITEIBHOCTH € HCIOJIb30BAHHUEM
U POBBIX H3MEPUTEIBHBIX YCTPONCTB U JIA00OPATOPHOTO 000PY/I0BAHUS;
c(OPMUPOBAHHOCTh TPEICTABICHUA O METOAax IONyYEHHsS HAyYHBIX
aCTPOHOMHUYECKUX 3HAHUM;

I1P6 7. ChopMupoBaHHOCTh YMEHHMSI pelllaTh pacueTHBIC 3a/1a4M C SBHO
3aJJaHHOM (PU3MUECKON MOJIEIBIO, UCTIONB3Ys (PU3NUECKHE 3aKOHBI

U IPUHIWIBI, Ha OCHOBE aHajiM3a YCJIOBUS 3aJayd BBIOMpATh
(Gu3uYeCKyl0 MOJENb, BBIICIATh (U3NUCCKUE BEIMYMHBI M (POPMYIIHI,
HEOOXOIMMBbIE Ul €€ PELICHUs, NPOBOIUTH pacueTbl U OLIEHUBATH
peajbHOCTh IONYYEHHOI'O 3HaueHHs (PU3MYeCKOW BENWYMHBI, pellaTh
Ka4eCTBEHHBIC 3aJaud, BBICTpaWBas JIOTMYECKH HENPOTHBOPEUHBYIO
LENOYKY pacCyXICHUH C Oomopod Ha  H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBICHMUS;

I1P6 8. CdhopMupOBaHHOCTH YMEHHS NMPUMEHSTh MOJIYYEHHBIC 3HAHHS
U1l OOBSICHEHUS! YCIIOBUH POTEKaHMs (PU3NUECKHX SIBJICHUH B IPUPOJIE
W ISl IIPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOH JKM3HU VIS
obecrieueHus1 6€30MaCHOCTH MPH OOpAIIEHUH ¢ OBITOBBIMU MPHOOpaAMU H
TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS M COONIOAEHHUS
HOPM 3KOJIOTMYECKOTO IMOBEIEHHSA B OKpYXAalolled cpene; MOHUMaHHE
HEOOXOIMMOCTH IPUMEHEHHUS JOCTH)KEHUH (PU3NKH M TEXHOIOTUI

JUISl PAalMOHAJIBHOTO IPUPOAOIIONb30BaHHUS;

ITP6 9. ChopMHUPOBAaHHOCTH COOCTBEHHOM IMO3MLIMHU 110 OTHOLIEHHUIO K
¢du3nueckoi nHPOPMALNH, TOTYIaeMOH U3 Pa3HbIX HCTOYHUKOB, YMEHUI
MCIIOJIb30BAaTh LU(POBHIE TEXHOJIOTUH JUISl TIOUCKA, CTPYKTYPHUPOBAHUS,
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UHTEpIpETAllMd M TIPEICTABICHUS y4eOHOH W Hay4YHO-TIOMYJISIPHON
UH(OpMAIMHK; pa3BUTHE YMEHHMH KPHTHYECKOTO aHAIM3a MONTy4aeMou
UHOPMAIHH;

[TP6 10. OBnameHue yMeHUsIMH pabOTaTh B TPYIIE C BBHIIOIHCHUEM
Pa3MUYHBIX COLMAIBHBIX pOJIeH, IUIAHUPOBAaTh pabOTy TPYIIIbI,
PaLMOHATIBHO PacHPEessITh AeATSIbHOCTh B HECTaHIaPTHBIX CUTYAIHsX,
aJICKBaTHO OLIEHUBATh BKJIA/I K&XKIOT0 M3 YYaCTHUKOB IPYIIIIBI B PEIICHNE
paccMaTpUBaeMOi MPOOIIEMBI.
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCHUILIUHBI « DU3UKA»

2.1. O0beM AMCUMIIHHBI U BUABI Y4eOHOH padoThl

Bua yuedHoii padoThI O0bem B yacax
O0beM 00pazoBaTeIbHON MPOrpaMMbl TUCIHUNJIUHBI 180
B T.4.
OcHoBHOE cojiep:KaHne 96
BT. 4.:
TEOPETHYECKOE 00yUeHUE 66
MPAKTUYECKUE 3aHATHUS 6
nabopaTOpHBIC 3aHATHUS 18
Kontponbshas pabora 6
IpodeccnonanbHO-OPUEHTHPOBAHHOE COIEPKAHIE 32
BT. 4.:
TEOPETHYECKOE 00yUEHHE 18
MIPAaKTHYECKUEC 3aHITH 14
CamocTosiTeJibHasi padoTa 38
KoucyabTanmun 4
IIpomexxyTounas arrecTanus (quddepeHITnpoBaHHbBII 3a9eT) 2
IIpomexxyTouHas arTecTanus (IK3aMeH) 8




2.2. TemaTu4ecKuii IaH U coaepxanue yueonoii nucuunianibl QY /1.13 «Puzuka»

HaunmeHoBanue Coaep:xanne y4e0HOro MaTepuaia, JJabopaTopubie padoThl M NPAKTHYECKUE 3aHATHS, O0bem Dopmupyembie
pa3aeiioB U TeM caMocTosiTeJbHAas padoTa 00y4yalIuXcsi, HHAMBUAYAJIBHBIH POEKT (eciu npedycmompeno) 4acoB KOMIIETEeHIINH
1 2 3 4
Paznen 1. ®du3nka u MeT0Abl HAYYHOI0 MO3HAHUS 2
Tema 1.1 Conep:xanue yueOHOro MaTepuaJja: OK 03
Beenenne 1 | ®usnka — HayKa o mpupose OK 05
®uzuka - Hayka o npupone. Hayunsle MeTo1bl IO3HaHMS OKpY:Karouiero mupa. Posis s3xcnepuMenTa u
TEOpUU B MpOIecce MO3HAHHs HPUPOIBI. DKCIepUMEHT B (pusuke. MojenupoBaHue (GUINUIECKHX
SIBJIEHM U ITpoueccoB. Hayunblie runoressl. @U3ndecKue 3aKOHbI U TEOPUU. I paHUIbl TPUMEHUMOCTH
(u3mnueckux 3akoHOB. [IpunImI cooTBeTCTBUSA. PONIb M MecTO pu3rku B (HOPMUPOBAHUH COBPEMEHH O
Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH JIFOACH.
CamocTosiTeqibHas padoTa o0yualomerocs Nel:
| [IpounTaTh TEKCT yueOHMKA, 3AMOJIHUTh TAOJIUILY, PEIIUTh 3a1a4H
Paznen 2. Mexannka 27
Tema 2.1 Conep:xanue yue0HOro MaTepuaJsa: OK 01
KunemaTnka 2 | MexaHn4eckoe JBUKEHHE OK 02
Mexannueckoe nBrokeHrHe. OTHOCUTENBHOCTH MeXaHWueckoro AsibkeHus. Cucrema orcyera. OK 04
Tpaektopus. Ilepemenienne, CKOpOCTh (CpEHSST CKOPOCTh, MTHOBEHHAs CKOPOCTh) M yCKOpPEHHUE OK 05
MaTepHaTbHOW TOYKH, WX TPOCKIIMA HAa OCH CHCTEMBI KoopmuHat. CIoXKeHHe TepeMeleHud Hu OK 07
CIIOKEHHME CKOPOCTEH. MK 1.1
CamMocTosiTeJibHasi padoTa ody4uaronierocsi Ne2: IIK 1.2
[TpounTaTh TEKCT y4eOHNKA, OTBETUTH Ha BONIPOCHI aparpadoB, BBITOIHUTH TECTHI. 1K 2.1
3 | PaBHOMepHOEe H PABHOYCKOPEHHOE NMPSIMOJIHHEIHOE IBUKEHHE 1K 3.3
PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSIMONIMHENHHOE IBMXKEeHUe. ['paduku 3aBUCMMOCTH KOOPIHMHAT, 1K 4.2
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTepUalbHON TOUKU OT BpeMeHu. CBOOOIHOE TTa/IeHNe.
Yckoperune CBOOOTHOTO MMaIeHusI.
CamocTosiTeJibHasi padoTa odyuaronierocst Ne3:
[IpounTath TEKCT YueOHMKA, OTBETUTH HA BOIPOCHI naparpado, BHITOIHUT TECTHI.
4 | KpuBoJuHeliHOe TBHKEHHE
KpuBonuneitHoe aBuxenue. [[BukeHue MaTepuaIbHOW TOYKH MO OKPY>KHOCTU € HOCTOSHHOW IO
MOS0 CKOPOCTBIO. YTIIOBas CKOPOCTh, JIMHEHHas cKopocTh. llepmom m wactora oOparieHUs.
HenTpocTpemMuTenbHOe yCKOpeHHE. TEXHUYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE:
CIIMJIOMETP, ABM)KEHHUE CHAPSIIOB, LIETIHBIE M PeMEHHBIC NIepelavH.
CamocTrosiTeJibHasi padoTa odyuaromerocsi Ne4:
| [IpounTath TEKCT YUeOHHKA, OTBETUTH HA BOIIPOCHI naparpado, BHITOIHUTH TECT.
Tema 2.2 Coaep:kanne yue0HOT0 MaTepuaa:
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dnnamuka

3akonsl HeloToHA. 3aK0H BceMHpPHOTo TAToTeHus. Cuila TAXKeCTH

ITpunuun orHocutensHOoCcTH ['amunes. Ilepoiid 3akoH HbroroHa. MHEpuManbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [punnun cynepnosunuu cuil. Bropoit 3akon HeioToHa A1 MaTepuanbHOU TOUKH
B nHepuuanbHoil cucreme orcuera (MCO). Tperuit 3akoH HeioToHa /U1 MaTepuaibHBIX TOYEK. 3aKOH
BceMHpHOro TaroTeHust. Cuina tspkectd. IlepBas kocmuueckas ckopocTh. Bec Tena.

CamocTrosiTesbHasi padoTa odyuaromerocs Ne5:

[TpounTath TEKCT YUeOHHKA, OTBETUTH HA BOIPOCHI naparpadoB, BHITOIHUT TECTHI.

6

Cuabl ynpyroctu. CWibl TpeHust

Cuna ympyroctu. 3akoH ['yka. Tpenne. Buasl Tpenus (okosi, CKOMbXeHus, kKaueHus ). Cuia TpeHus.
Cyxoe tpenne. Cuila TpeHUS! CKONBXEHHUS W cuia TpeHus mokos. Koadduuument tpenms. Cuna
COIIPOTHUBJICHHU MPH JBM)KEHUH TeJa B KUIKOCTH HJIU rase.

CamocTosiTeJibHasi padoTa o0yuaronierocsi Ne6:

[IpounTath TEKCT YUeOHNKA, OTBETUTH HA BOIPOCHI MaparpagoB, BHITOIHUT TECTHI.

7

DJieMeHTbl CTATHKH
[locrymarenpHOE W BpamlaTenbHOE JABI)KEHHE AaOCOMIOTHO TBEPAOro Tena. MOMEHT CHIIBI
OTHOCHTENHHO OcH BpameHus. [1nedqo cunbl. Y cnoBus paBHoBecust TBepaoro tena B MCO.

Tema 2.3
3aKOHBI COXpaHEHHS B
MEXaHUKe

Conep:kanue yue0HOro MaTepuaja:

8

Mexanunyeckasi padora u MOIIHOCThb. Kuneruueckas yHeprusi. [loreHunanbHas 3Heprus. 3aKoH
COXpaHeHUs] MeXaHN4YeCcKOi IHeprum.

Pa6ota cmipl. PaboTta cHITBl TSHDKECTH W CHIIBI YIPYTOCTH. MoITHOCTE chibl. KuHeTnueckasi SHEpTHs
MarepuanbHOW TOUKH. TeopeMa 00 M3MEHEHWH KHUHETHYECKOW Hepruu. lloTeHImanbHas SHEPrus.
[MorennuanpHas SHEPTHS YIPYyro 1eOopMUpOBaHHON NPYKUHEL. [loTeHIIMANBHAS SJHEPTHsI TeNa BOJIN3U
MMOBEPXHOCTH 3eMiIM. 3aKOH COXpaHEHHS MeXaHW4Yeckoi osHepruu. lloTeHnmanpHBIE U
HENOTeHINabHbIe CHIIbl. CBs3p pa0OTHl HEMOTEHIHANBHBIX CHUJ C M3MEHEHHEM MeXaHWYeCKOH
SHEPTHH CUCTEMBI TEll.

CamocTosiTeIbHAs padoTa o0yyaromerocst Ne7:

[IpounTath TEeKCT yueOHNKA, OTBETUTH Ha BOIPOCH! Maparpad)oB, BHITOIHUTH TECTHI.

9

Hmnyabc. 3akoH coxpaHeHus: uMnyJibca. IlpuMeHeHne 3aK0HOB COXPaHEeHMs

Wmnynbc MaTepruanbHON TOYKH (TENa), CHCTEMBl MAaTEPHAIBHBIX TOUEK. MIMITyNIbC CHIIBI M U3MEHEHHE
HMIIylbca Tena. 3aKOH COXpaHEHUs uMIylbca. PeaktuBHOe nBrxeHue. llpumeHeHune 3aKoHOB
COXpaHEHHs. YIpyrue U HEynpyrue CTOJKHOBEHHUS. VICIoib30BaHHE 3aKOHOB MEXAaHUKU TS
OOBSCHEHHSI NIBMXEHHUS HEOECHBIX TeNl M U Pa3BUTUS KOCMHUYECKUX HCCICHOBAaHUM, T'PAHUIIBI
PUMEHUMOCTH KJIACCHYECKOW MEXaHUKH.

CamocrosiTesbHasi padoTa o0yuaromierocsi Ne8:

| HpO‘II/ITaTB TCKCT y‘leGHHKa, OTBCTUTH HA BOIIPOCHI naparpaq)OB, BBIITOJITHUTH TCCTHI.

IIpakTHyecKue, JJa0OpPaATOPHbIE 3AHATHS:

10 | IIP 1 Pemenvie 3a1a4 o TeMaM paszena «MexaHuka»
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11 | IP 2 TexHuveckue YCTPOWCTBa M MPAaKTHYECKOE MPHUMEHEHHE: MOAUIMITHUKH, BOIOMET, KOIep, 2
MPYKUHHBII MUCTOJIET, ABUKEHNE UCKYCCTBEHHBIX CITYTHUKOB U paKer.
Paznea 3. MoJiekyJsipHas pu3MKa M TePMOTHHAMHKA 29
Tema 3.1 Conep:xanue yueOHOro MaTepuaJja: OK 01
OcHOBBI 12 | OcHOBBI MOJIEKYJISIPHO-KHHETHYeCKOil Teopuu. Temnepatypa OK 02
MOJIEKYJISIPHO - OCHOBHBIE TONOXEHHUS MOJEKYIIPHO-KUHETHYECKOH TEOpHUM UM MX ONBITHOE OOOCHOBaHUE. OK 03
KMHETHYECKOM BpoynoBckoe npmxkenne. Anuddys3us. Xapakrep IBMKEHHS W B3aUMOACHCTBHS YacCTHI BEIIECTBA. OK 04
TEOpUH Mojenu cTpoeHUs ra30B, KUAKOCTEH U TBEPIBIX Tell K 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX OK 05
moxeneil. Macca u pasmepsl mosekyl. KomudectBo BemiectBa. [loctosanas ABorampo. TemoBoe OK 07
paBHoBecue. Temneparypa u ee uamepenue. [llkana temnepatyp Lenbcus. K 1.1
CamocrosiTebHast pa6oTa o6yyaromuxcs Ne9: IIK 1.2
[IpounTath TEKCT YUeOHHKA, OTBETUTH HA BOIPOCHI MaparpadoB, BHITOIHUTh TECTHI. 1K 2.1
13 | UpeanbHbiii ras. 'azoBble 3akonbl. M3onponecchl 1K 3.3
Mogenb upeanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KHHETHYECKON TEOPHU HJICaTbHOTO 1K 4.2
raza. AOcomoTHas TemIeparypa Kak Mepa cpelHeld KWHETUYEeCKOW JHEPTHH TEIJIOBOTO JIBUKEHUS
yactu rasa. [lIkama temneparyp Kenseuna. ['a3oBble 3axoHbl. YpaBHeHHe Menneneesa-Knanelipona.
3akon JlanmeroHa. M3omporeccel B HCANBHOM Tra3e € TIOCTOSHHBIM KOJIMYECTBOM BeEIECTBA.
I'paduueckoe mpecTaBieHe U30MPOIIECCOB: U30TEPMa, U30X0pa, n3o0apa. TexHuueckue ycTpoicTaa
Y TIPaKTHYECKOe MPUMEHEHUE: TePMOMETp, OapoMeTp.
CamocTosiTeJibHasi padoTa odyuaronuxcs NelO:
| TIpounTath TeKCT yueOHIKA, OTBETHTH HA BONPOCKH! HAPArpadhoB, BHITOTHHTH TECT.
IIpakTHYeckne, JadOpaTOPHbIE 3AHATHS:
14 | JIP 1 OnpiTHas mpoBepka 3akoHa I eii-Jlroccaka. 2
Tema 3.2 Conep:xkanue y4e0HOro MaTepuasa;
OCHOBBI 15 | Buyrpennss 3ueprus. Padora u Tensonepenaya. YpaBHeHue TenJI0BOro dajaHca
TEPMOTUTHAMUKH TepMmonnHamuueckasi cucreMa. BHYTpEHHsISI SHEpTHS TEPMOJIUHAMUYCSCKOW CUCTEMBI U CIIOCOOBI e

n3MeHeHns1. Kolmm4ecTBO TEIIoTH U pa60Ta. BHy’I‘pCHHHH OHEPrus OAHOATOMHOI'O UACAJIbHOI'O rasa.
Buapt TCIIoNEpeaaIn: TEIJIONPOBOAHOCTb, KOHBEKIUA, U3ITYUCHUE. ViaenpHas TEINIOEMKOCTh
BemecTBa. KommdaecTBO TEmnoTh IIpy Terjionepeaalc.

CamocTosiTeIbHAsA padoTa odyqarommuxcst Nell:

[IpounTath TEKCT YueOHMKA, OTBETUTH HA BOIPOCHI naparpado, BHITOIHUT TECTHI.

16

IIepBoe Ha4Ya/10 TepMOAUHAMUKH. ATuadaTHbI nmpouecc. Bropoe Hauano TepMOAUHAMUKHA
[lonstre 06 agmabaTHOM Tporecce. [lepBriii 3aKkoH TepMoauHAMUKH. [IpuMeHeHne IepBOro 3aKOHA
TEPMOJUHAMHUKH K H3ompoueccaMm. I'padudeckas uHTepnperauus padoTel raza. BTopoi 3axoH
TepMogrHaMuKu. HeobpaTuMocTh mporeccoB B MpUpoOJE.

CamocTrosiTejibHasi padoTa odyuaromuxes Nel2:

| HpO‘II/ITaTB TCKCT y‘leGHHKa, OTBCTUTH HA BOIIPOCHI naparpaq)OB, BBIITOJIJHUTH TCCTHI.
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17

Tennossie gpurarenu. KIIJ rennosoro neurarensi. Oxpana npupoasl.

[lpuHunel gelcTBUS TEIJIOBBIX MammuH. [IpeoOpasoBaHHMs »HEPrUM B TEIUIOBBIX MAalIWHAX.
Koaddpuuument monesznoro neiicteus temnopoit Mmamumael. Lukn Kapho u ero koadduiment nonesnoro
JefcTBUs. DKoIornyeckre mpodaemMsl TerI0IHepreTuk. TexHuueckue yCTpoicTBa U MpakTHYEeCKoe
MpUMEHEHHE: IBUTaTENbh BHYTPEHHETO CropaHusi, ObITOBOI XOJOMMUIBHUK, KOHAULIMOHED.

CamocTrosiTesbHasi padoTa odyuawmuxces Nel3:

| [TpounTath TEKCT YUeOHMKA, OTBETUTH HA BOIPOCHI maparpadoB, BHITOIHUTH TECT.

Tema 3.3
ArperatHeie

COCTOSHUS B€UICCTBA

u (a3oBbIe
IepEXO0abl

Conep:xkanue yueOHOro Marepuaja:

18

CaoiicTBa napa. CBoiicTBa KHIKOCTH

[TapooGpa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAS U OTHOCUTEIbHAS BJIAYKHOCTh
Bo3ayxa. HacellleHHBI map. YenbHas TemoTa MmapooOpa3oBaHUs. 3aBUCHMOCTH TEMIIEPaTypHI
KHUIICHHS OT JaBJICHUA. HpI/IMeHeHI/Ie B CIICIUAJIBHOCTH.

CamocTosTebHasg padoTa odyuaroummxes Nel4:

| [IpounTath TEKCT Y4eOHNUKA, OTBETUThH HA BOIPOCHI naparpados, BHITOIHUTh TECTHI.

HpaKTI/l‘leCKI/le, naﬁopaToprle 3AHATUA:

19 | JIP 2 N3mepenHne BIaKHOCTH BO3yXa. 2

20 | CeoiicTBa TBEpIOIo TeJjia
Teepaoe teno. Kpucrammuueckue u amopdHbie Tena. AHM30TPONMS CBOMCTB KPUCTA/UIOB. JKuikue
kpuctaiiel.  CoBpeMeHHBIE Martepuanbl. llmaBneHume W KpucTammM3amus. Y IenbHas TeIIoTa
IJIaBJICHUS. CyOmumarusi.
YpaBHeHue TermioBoro 6ananca. IlpuMeHenne B CrienuaibHOCTH.

CamocTosiTesqibHAsA padoTa odyyarommuxcs Nel5:

| TIpounTath TeKCT yueOHNKA, OTBETHTH HA BONPOCH! MAPArpadhoB, BHITOTHUTH TECT.

IIpakTH4yeckue, 1adopaTopHble 3AHATHS:

21 | IIP 3 Texuudeckne YCTPOHCTBA W TPAKTUYECKOE TIPUMEHEHHE: TUTPOMETP M TCHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH TOJIYYeHHS COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCJIE€ HAHOMATEPHUAJIOB, H 2
HaHOTEXHOJIOTHH.

KoHTpoabHbIe padoThbl:

22 | KonTpoasHas padora Nel no pazneny «MosekynsipHas GU3MKa U TEPMOTMHAMUKAY.

Pa3znen 4. DiekTpoAMHAMHUKA 53

Tema 4.1

DJeKTpocTaTuKa

Coneprxanne y4eGHOro MaTepuaa:

23

3akon Kyinona. Jdiexkrpuueckoe mnoJie.

OnexTpuzanus Ten. OJEKTpHUYecKWil 3apan. [IBa Buzma snekTpuyeckux 3apsanoB. [IpoBomHukH,
JUDJIEKTPUKH M TOMYNPOBOAHHUKH. 3aKOH COXPAaHEHMs JIEKTPUYECKOro 3apsaa. Bzammonelcrere
3apsanoB. 3akoH Kynona. TodeuHblil anekTpudeckuil 3apan. OnekTpuyeckoe nose. HanpsokeHHOCTH
3JIEKTpUYEcKoro moisi. [IpMHIMN cynepno3uuuy 3JIeKTPUUECKUX Mojed. JIMHMKM HanpsskeHHOCTH
anekTpuueckoro noist. Padora cui anekrpocratruueckoro noiis. Ilorennuan. PasHocTs noTeHIManoB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IK 1.1
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CamocTrosiTesbHasi padoTa odyyawmuxces Nel6:

HpO‘II/ITaTI) TCKCT y‘Ie6HI/IKa, OTBCTUTH HA BOMPOCHI naparpa(bOB, BBIIIOJIHUTH TCCTHI.

24 | TIpoBOTHUKH U TUIJIEKTPUKH. DjIeKTpoeMKocTh. KoHaeHcaTopbL

[IpoBOMHUKH W AMAJIEKTPUKA B IJIEKTPOCTATHUECKOM Toyie. JludyiekTpudeckasi MPOHHUIIAEMOCTb.
OnexkTpoeMKocTb. Emunuimel anmexktpoeMkoctu. Konpencatopel. CoenuHeHUE KOHIICHCATOPOB B
Oarapero. DHeprus 3apspKEHHOTO KOHZCHCATopa. DHEprus 3JeKTpudeckoro mnojis. [IpumeHeHue B
CIEIHAILHOCTH.

CamocTrosiTejbHasi padoTa odyuyaomuxes Nel7:

| [IpounTath TEKCT YUeOHMKA, OTBETUTH HA BOIPOCHI MaparpagoB, BHITOIHUT TECTHI.

HpaKanecKne, ﬂaﬁopaToprle 3aHATUA:

25 | JIP 3 N3mepenne a1eKTpoeMKOCTH KOHAEHCaTOopa.

HpaKanecKne, ﬂaﬁopaToprle JaHATUA:

26 | IP 4 TexHuueckWe YyCTPOWCTBA M MPAKTUUECKOE IPUMEHEHHUE: DJIEKTPOCKOI, DIEKTPOMETP,
JJIEKTpOCTaTHYECKAas 3aIUTa, 3a3eMIICHHE HIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAIILHBIH armapar,
CTPYHMHBII NPHUHTED.

Tema 4.2
TlocTostHHEBIN

3IIEKTPUUYECKUH TOK.

Toku B pa3auyHbIX
cpemax

Conep:kanune yue0HOro MaTepuajia:

27 | DnexkTpuyeckuii Tok. 3akon Oma st yuacTka nenu. CoeTuHeHUe CONMPOTHBJIEHMI
ONEKTPUIECKUi TOK. Y CIIOBHS CYIIECTBOBAHUS DIIEKTpHUUIECKOro Toka. Mcrounukn Toka. Cuia Toka.
IToctosiauplit TOk. Hampspkenue. 3akon Oma uist ydacTKa ILEMH. DJICKTPUUECKOE COMPOTHBIICHHE.
YenbHOE CONPOTHRIICHHE BemiecTBa. llocimemoBarensHoe, MapauielbHOe, CMEIIAHHOS COCIMHEHNE
TIPOBOTHUKOB.

CamocTosiTeJibHasi padoTa odyuaroniuxcs Nel8:

| [IpounTath TEKCT Y4eOHNKA, OTBETUTH HA BOIPOCHI MaparpadoB, BLITOIHUTh TECTHI.

IIpakTHYeckne, Jad0paTOpHbIE 3AHITHS:

28 | JIP 4 V3y4yeHne CMEMaHHOTO COETMHEHNSI PE3NCTOPOB.

29 | PagoTra U MONIHOCTH 3JIeKTpHYecKoro toka. 3akon J[xkoyas-Jlenna. 3akon Oma Jsi moJiHO#
enu

Pabora »saekrpudeckoro Toka. 3akoH Jlkoymsa-Jlenma. MOIIHOCTE  3JEKTPUYECKOTO TOKA.
ONEeKTPOBIKYILAsI CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHMKA TOKA. 3akoH Oma Ui MOJIHOM
(3amMKHYTO#) ArtekTprdeckoi nenu. Koporkoe 3ampikanue. [IpuMeHeHne B CIIeMatbHOCTH .

CamocTosiTeIbHAsA padoTa odyqarommuxcs Nel9:

| IIpounTats TeKCT yueGHUKA, OTBETHTH Ha BOIPOCH! Maparpados, BEIIOTHHTb TECThL.

IIpakTH4yecKue, JJaOOpPATOPHbIE 3aHATHS:

30 | JIP § N3mepenne aIeKTpOABHKYIIENH CHIIBI NICTOUHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHS.

IIpakTH4yecKue, JJaOOpPATOPHbIE 3aHATHS:

K 1.2
IK 2.1
K 3.3
1K 4.2
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IIP 5 Texuuueckue yCTpOﬁCTBa U MOPAKTUYCCKOC MPUMCHCHUC: aMIICPMCTpP, BOJBTMETP, PCOCTaT,
HUCTOYHUKH TOKaA, 3JICKTPOHAIPEBATCIBHBIC HpI/I60pI:I, DJICKTPOOCBECTUTCIILHBIC HpI/I60pI>I, TECPMOMETP
COIIPOTUBJICHUS.

Conep:kanue yuedHOro MaTepuaja:

32

DJIeKTpUYEeCKHii TOK B METAJLIAX, JJIEKTPOJUTAX, Ia3aX H BaKyyMme

ONeKkTpoHHasi MPOBOAMMOCTh TBEPABIX METaIOB. 3aBUCHMOCTh COINPOTUBJIICHUS METAJIOB OT
TemIiepaTypbl. CBEpXIIPOBOAMMOCTb. JJIEKTPUYECKUN TOK B PacTBOpax M paciuiaBax dJIEKTPOIUTOB.
DNEKTPOTUTHYECKAS TUCCOIUAIINSL. DISKTPONU3. DNEKTPUUECKUM TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOATENbHBIN pa3psa. Momaus. Ilmazma.  Onektpuueckuit Tok B Bakyyme. CBoiicTBa
9JIEKTPOHHBIX MYYKOB. [IpriMeHeHne B criennaibHOCTH.

CamocTrosTeabHasi padoTa odyuarwmunxces Ne20:

[IpounTath TEKCT YUeOHMKA, OTBETUTH HA BOIPOCHI MaparpagoB, BHITOIHUT TECTHI.

33

DJIeKTPUYECKHUH TOK B NMOJYNIPOBOTHIUKAX
[HomynpoBoganku. CobcTBeHHAass W MPUMECHAs] MPOBOJMMOCTH IMOMYNPOBOAHUKOB. CBoiicTBa p-N-
nepexofa. [TomynpoBogarKoBsie TpuOOpE!. IIpnMeHenne B cuennagsbHOCTH.

CamocTosTe/IbHasg padoTa o0yyaronuxes Ne21:

| [IpounTath TEKCT Y4eOHHUKA, OTBETUTH HA BOIIPOCHI naparpadoB, BHITOJIHHUTH TECT.

HpaKTI/l‘leCKI/le, naﬁopaToprle 3AHATUA:

34

IIP 6 Texuuuyeckue yCTPOWCTBA W MPAKTHUECKOE MPUMEHEHUE: BAKYYMHBIM JHOA, TEPMHUCTOPHI U
(hoTOpe3nCTOpHI, MOTYIPOBOJHUKOBBIA THOJ], TAIbBAHHKA

KonTpoJibHble padoThI:

35

| KonTposbnas pa6ora No2 1o TemaM pasena «JaeKTPOIHHAMHKA»

Tema 4.3
MarsuTHOE TT0JI€.
ONeKTpOMarHUTHAS
WHIYKIAS

Coneprxanne yueGHOro MaTepuaa:

36

IMocrossHHble MarHuTbl. MarHutHoe mojie. OnbiT Ipcrega. OnblT Amnepa. MarHuTHbIe
CBOMCTBA BellleCcTBA

ITocTosiHHble MarHuThl. B3auMojaeilcTBHE TMOCTOSHHBIX MarHuToB. MarHutHoe mnoje. Bektop
MAarHuTHOM MHAYKUMU. [IpUHIMI Cynepno3uIuyu MarHUTHBIX NoJed. JINHUM MarHUTHOW MHIyKLUU.
KapTtrHa nuHMII MAarHUTHON MHAYKLIHH [10JI IOCTOSHHBIX MAarHUTOB. MarHUTHOE MOJIE MPOBOJAHUKA C
TokoM. KapTiHa MWHUN WHAYKIIUHA MarHATHOTO TIOJIS [UTHHHOTO TPSMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBL[EBOr O MPOBOJIHUKA, KATYIIKU € TOKOM. OnbIT DpcTrena. BzaumoneiicTBue NpoBOJHUKOB C TOKOM.
I'mnore3a Amnepa. MaruuTHble CBoMcTBa BellecTBa. [IpuMeHeHne B CeHaIbHOCTH.

CamocTosiTeIbHAsA padoTa odyJaommuxcst Ne22:

[IpounTath TEKCT yueOHMKA, OTBETUTH HA BOIPOCHI naparpada, BbIIOJIHUTD TECT.

37

Cunua Amnepa. Cuia Jlopenna

Cuna Amnepa, ee Moayns 1 HanpasieHue. Cuna JlopeHna, ee MOAyNIb M HamnpaBicHHE. JIBH)KeHUE
3apsDKEHHOM 4acTHUIIBI B OMHOPOAHOM MarHUTHOM none. Pabora cunbl Jlopenua. [Ipumenenue cuist
Awmrnepa u cuibl JlopeHna.
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CamocrosiTejbHasi padoTa odyuawmuxces No23:

| HpO‘II/ITaTI) TCKCT y‘Ie6HI/IKa, OTBCTUTH HA BOMPOCHI naparpa(bOB, BBIIIOJIHUTH TCCTHI.

IIpakTH4yeckne, 1adopaTOpHbIe 3AHATHS:

38 | IIP 7 U3ydyenne MarHUTHOT'O MOJISt KATYIIKU C TOKOM, IEMCTBHUSI MAarHUTHOTO 1TOJI Ha MPSIMOIMHENHBIN 5
MIPOBOJIHUK U PAMKY C TOKOM
Conep:xkanue yueOHOro MaTepuaJjia:
39 | DyekTpoMarHuTHasi HHAYKIHA. MarHuTHBI MoTOK. BuxpeBoe ajiekTpuyeckoe moJie. [IpaBuio
Jlenna
SIBneHune >MeKTpOMarHuTHON WHAYKIUK. [I0TOK BeKTOpa MAarHUTHONW WHIYKIIMH. DJIEKTPOIBIDKYIIIAs
Cuja WHIYKIMH. 3aKOH dJIeKTpoMarHuTHoW wHAykumu Dapanes. BuxpeBoe 3JeKTpUUecKoe Iojie.
DNEeKTPONBIDKYINAsI CHJIa WHIYKIIMU B MPOBOAHUKE, IBIDKYIIEMCS IMOCTYHATEIBHO B OJHOPOTHOM
marauTHoM nosie. [Ipasuio JleHua
CamocTosTebHasg padoTa o0yqyaronmuxes Ne24:
| [IpounTtarh TEKCT yueOHHMKA, OTBETUThH Ha BOIPOCH! Naparpad)oB, BHITOJHUTH TECTHI.
IIpakTHYecKHUe, JJA00pPATOPHbIE 3aHATHS
40 | JIP 6 M3yueHue siBIEHUS 3JIEKTPOMArHUTHOW MHAYKITUH 2
41 | Camounaykuusi. UHAYKTHBHOCTb. JJI€KTPOMATHUTHOE 10JIe
NHIyKTUBHOCTH. SIBIEHWE CaMOWHIYKIMH. OJEKTPOABHXKYIIAS CHJIA CAMOWHIYKIIMH. ODHEPTUs
MarHUTHOTO TOJIsl KATYIIKH C TOKOM. DJIeKTpOMarHuTHoe mnose. llpuMeHenne B cCiennaibHOCTH
CamocTosiTesqibHAsA padoTa odyyaromuxcs Ne25:
[TpounTath TEKCT YUCOHNKA, OTBETUTH HA BOIPOCHI Maparpados, BHITOJIHUTH TECT.
42 | IIP 8 TexHuueckue yCTPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: T[OCTOSIHHBIE MAarHHTHI, 5
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATENb, YCKOPUTEH dJIEMEHTAPHBIX YaCTHII, HHIYKIIOHHAS I1€Yb
43 | IuddepeHInpoBaHHBII 3aUeT
Paznen 5. Koiebanusi 1 BOJHBI 32

Tema 5.1.
MexaHU4YecKHe

1 DJICKTPOMarHUTHBIC
KoJIeOaHHMs

Conep:xkanue y4e0HOro MaTepuaJsa:

44

I'apmonuyeckue kojedanus. KonedareabHble cucTeMbl. MeXaHHYeCKHe KOJIe0aHus
Konebarensnass cuctema. CBoOomHbIe MexaHWdeckwe KoneOaHusa. [‘apmMoHnWueckne KoieOaHUSI.
[lepron, wacrora, ammumTyna u ¢asza konedanuit. [lpykxuHHBIN MasTHUK. MaTeMaTHYeCKHid MasgTHUK.
YpaBHeHHe rapMoHHYecKUX Konebanuil. IlpeBparienne 3Hepruy Mpyu rapMOHUYECKUX KOJIeOaHUsIX.

CamocTosiTeIbHAsA padoTa odyqaommuxcs Ne26:

[IpounTath TEKCT YueOHMKA, OTBETUTH HA BOIPOCHI naparpado, BHITOIHUT TECTHI.

45

DJIEKTPOMArHUTHBIE KoJebanus. Popmysa Tomcona

KonebarenbHblil KoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaH!Us B UACAIBHOM KOJIeOaTeIbHOM
KOHTYpe. AHaJOrus MeXAy MEXaHWYECKMMH W JJIEKTPOMAarHUTHBIMH KoneOaHusmu. dopmyna
TomcoHna. 3akoH coxpaHEHHUs PHEPrHMHM B HMJeaJbHOM KojeOaTenbHOM KoHType. IlpencraBienue o

OK 01
OK 02
OK 04
OK 05
OK 07
IK 1.1
K 1.2
IIK 2.1
IIK 3.3
[IK 4.2
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3aTyXarolunux KOJIEOaHUSX. BLIHY)KIIGHHI)IC MeXaHUu4ecKue Konebauus. Pe3onanc. BI)IHy)KI[CHHI)Ie
OJICKTPOMAriuTHBIC KOJIeOaHus. HpI/IMCHCHI/Ie B CIICOUAJIBHOCTHU KO0J1e0aTeNbHBIX KOHTYPOB

CamocTosiTesbHasg padoTa o0yqyarommxes Ne27:

[TpounTaTh TEKCT YUeOHUKA, OTBETHTh HA BONPOCHI naparpadoB, BHIOIHUTh TECTHI.

46 | Ilepemennblii Tok. TpancopmaTopsl. JaeKTpoIHEPTUs

[Tepemennslii Tok. CHHYCOMAAIBHBIN TEpEMEHHBIN TOK. MOITHOCTH EPEMEHHOI0 TOKa. AMIUIUTYTHOE
U JeicTByOIIee 3HAUEHNE CHIIBI TOKa U HampspkeHus. Tpancdopmatop. [IponsBoacTBo, nepenada u
MOTPEOSICHHE ANEKTPUIECKOW SHEPTUU. DKOJIOTHYECKHE PUCKU MPU MPOU3BOJACTBE IJCKTPHUECKOH
sHeprun. KynbTypa HCHOIB30BaHHS 3JEKTPOIHEPTHHM B IIOBCEJHEBHOM KU3HU. [IpumeHeHue
MepEMEHHOr0 TOKa ¥ TPAaHCOPMATOPOB B CIIEIIHATLHOCTH

CamocTosiTeqibHAsA padoTa o0yuaromuxcs Ne28:

| [IpounTath TEKCT YUeOHHKA, OTBETUTH HA BOIPOCHI MaparpadoB, BHITOIHUTh TECTHI.

HpaKanecKne, ﬂaﬁopaToprle 3AaHATUA:

47 | JIP 7 HccnenoBaHnue mepeMEHHOr0 TOKa B IENU M3 TMOCIEI0BATEIbHO COEMHEHHBIX KOHJIEHCATOpa,
KaTyIlIKA U pE3UCTOpa

HpaKTI/l‘leCKI/le, naﬁopaToprle 3aHATUA:

48 | IIP 9 Texauueckue ycTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: dJIEKTPUUECKU 3BOHOK, T€HEpaTop
[IEpEMEHHOI0 TOKA, JITHUU 3JICKTpoIepeiay

Tema 5.2.
MexaHU4YecKHe

1 DJIEKTPOMarHUTHBIC
BOJIHBI

Coneprxanne yueGHOro MaTepuaa:

49 | MexaHn4yecKHe BOJHbBI. 3BYK

MexaHnueckne BOIHBI, YCIOBUsL pacripoctpaneHus. [lepuon. CKOpocTh pacipocTpaHEeHUs W JUTMHA
BonHBL. [lomepeynble W MPONONBbHEIC BOMHBI. MHTepdepeHnns U Tudpakius MEeXaHHUYECKUX BOJH.
3ByK. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. Bricora ToHa. TeMOp 3Byka. [IpuMeHeHre B CIIeIHaIbHOCTH.

CamocTosiTeIbHAsA padoTa odyyaomuxcs Ne29:

[IpounTtare TeKCT yueOHWKA, OTBETUTH HA BOMPOCHI MaparpadoB, PEHINTh 3a7add, BBITOIHUTH TECT.

50 | DJIeKTpOMAarHUTHbIE BOJIHbBI

ONeKTpOMarHUTHBIE BOJHBI. Y CIIOBUS M3JIyYCHHUs 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BekTopoB E, B, v B snekrpomarnuTHoi BosiHE. CBOMCTBAa 3JEKTPOMArHUTHBIX BOJH: OTpPa’KEHUE,
mpenomiieHue, nossipusanus, audpakuus, uHTepdepeHrs. CKOPOCTh AIIEKTPOMArHUTHBIX BOJH.
[IpumMenenue 3J1EKTPOMAarHUTHBIX BOJIH B TeXHUKE U ObITy. [IpHHIMIBI pagrocBsi3u U TENEBUACHUS.
Papguonokauus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKpyxkaroumied cpenwl. IlpumeHeHue B
CIEHAJIBHOCTH.

CamocTosTesbHas padota o0yqyarommxes Ne30:

| HpO‘II/ITaTB TCKCT y‘leGHHKa, OTBCTUTH HA BOIIPOCHI naparpaq)OB, BBIITOJIJHUTH TCCTHI.

Tema 5.3
Ornruka

Copaep:kanne y4eOHOro MaTepuana:

51 | FeomeTpuyeckasi onTHKA
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I'eomerpuueckas ontuka. [IpamonuneiiHoe paciipocTpaHeHHe CBETa B OOHOPOJHOH cpene. JIyd caera.
Toueunsiii ncTouHHK cBeTa. OTpaskeHne cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne nzo0paxeHuit
B IUIOCKOM 3epkaiie. [IpemomieHue cBera. 3aKOHBI MPENOMIICHHS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrois I0JHOr0 BHYTPEHHETO OTPAKEHUS.

CamocTosTesbHasg padoTa o0yqyaromuxes Ne31:

| [TpounTath TEKCT YUeOHHUKA, OTBETUTH HA BOIPOCHI naparpadoB, BHITOIHUT TECTHI.

l'[paRanecmle, J'[aﬁOpaTOle)Ie 3AHATHHA:

52

JIP 8 OnpenencHue moka3aTens NpeaoMIIeHHUs CTEKIa

53

JIun3bl. Jlucnepcus cera

Cobupatomye U paccerBaronie JUH3bL. ToHKas niH3a. DOKYyCHOE paccTOSHUE M ONTHYECKas Chia
TOHKOW JMH3BL. [locTpoeHne M300pakeHUN B COOMpAIONIMX M pacCeUBaONIMX JHMH3aX. Dopmyia
TOHKOM JIMH3BI. YBEIUYECHUE, aBaeMoe JIMH30U. [Ipenenbl NpruMEHNMOCTH IeOMETPUYECKON OITHKY .
Jucnepcus cBera. CnoxHbI coctaB 6enoro cBeta. LlBer.

CamocTosTesbHasg padoTa o0yyaronuxes Ne32:

[IpounTath TEKCT Y4eOHNUKA, OTBETUTH HA BOIPOCHI MaparpadoB, BHITOIHUT TECTHI.

54

BoanoBasi onTuka

BonnoBass ontuka. Wutepdepenius cpera. KorepeHTHble HCTOYHHMKH. Y CJIOBHS HAOIOJACHUS
MaKCUMyMOB M MHHHMYMOB B HMHTEP()EPEHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOr€PEHTHBIX
ucToyHukoB. Judpakuus cBera. JludpakipoHHas pelreTka. YCIOBHE HAONIOACHUS TJIaBHBIX
MaKCHMYMOB TIPH TTaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU pakInoHHYIO pemeTky. [lonspusanus

cBerta. Bunmel wmsmyuenwit. Mctounmkm cBera. CHeKTphl W CHEKTpalbHBIA aHamm3. [llkama
9JEKTPOMAarHUTHBIX BOJH.

CamocTosiTesibHAsA padoTa ooyyaromuxcs Ne33:

| [IpounTaTh TEeKCT yueOHHKA, OTBETUTH Ha BOIIPOCHI aparpad)oB, BHITOIHUTH TECTHI

IIpakTHYeckne, Jad0paTOpHbIE 3AHITHS:

55

IIP 10 Texnudeckuwe yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHWE: YIbTPa3ByKOBasl AMATHOCTHKA B
TEeXHUKE M MEAWIINHE, Pajiap, PaIuopuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBY-neus, oukw, Tyna,
(horoanmapat, MPOEKITMOHHBIN armapaTt, MUKPOCKOII, TEJIECKOIT, BOJIOKOHHAS ONTHKA, TU(PAKIIFOHHASL
penieTka, noiasiponi, OTOIITEMEHT.

Pasznen 6. OcHOBBI ClIENUAIbHOM TEOPUH OTHOCUTEIbHOCTH

Tema 6.1 Coaep:kanue y4e0HOr0 MaTepuaJsa: OK 01
OcHoBEI TeOpUH 56 | MocTyaaThl CHENUAILHOI TEOPHH OTHOCHTEILHOCTH OK 02
OTHOCUTENBHOCTH I'paHuubpl OpUMEHHMOCTH  KJIACcCHMYECKOM  MexaHuku. IlocTymaTel  cHelManbHOM — TEOpUH OK 04

OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISl CKOPDOCTH CBETA B BaKyyMe, IPUHLIUI OTHOCUTEIbHOCTH OK 05

OntamreHa. OTHOCHUTEIBHOCTD OAHOBPEMECHHOCTHU. 3aMeI[J'IeHI/Ie BPEMCHU W COKpPAIICHUC IJIMHBI.
3Hepr1/151 H HMIIYJIbC peﬂﬂTHBHCTCKOﬁ qaCTHUIbI. CBs3p Maccel C BHGPFI/IGFI U HMIIYJIBCOM

peHﬂTHBHCTCKOﬁ YaCTHUIIbI. BHepl"I/IH ITOKOsL CBO6OZ[H0ﬁ YaCTHUIIbI.
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Paznen 7. KBanToBasi puszuka 19
Tema 7.1 Conep:xkanue yueOHOro MaTepuaJja: OK 01
DreMeHThI KBaHTOBOH | 57 | Motonbl. ®oTodddexT. [aBiaenune cBeTa OK 02
OITUKU ®oronsl. ®opmyna [Tnanka cBs3u SHEpruM (GOTOHA C €ro YacTOTOH. JHEPTUs U UMIYIbC (QOTOHA. OK 04
OtkpeiTHe U uccnenaoBanue @orodddexra. Omnbitet A.I. CromeroBa. 3akoHbl (dorodddekra. OK 05
VYpaHenue DiinmreriHa st Goroaddekra. «Kpachas rpanuna» ¢orodddekra. Jarnenue cpera. OK 07
Omnprtel [1L.H. JlebeneBa. Xumuueckoe neiicTBue cBera. TexHHUYECKHE YCTPOMCTBA M MPAKTHYECKOE MK 1.1
pUMeHeHHe: OToIIeMEHT, POTOIATIMK, COTHEUHAs OaTtapes, CBETOIMO IIK 1.2
CamocTosiTeJbHasi padoTa o0y4yaommuxcst Ne34: IK 2.1
| TIpounTats TeKCT yueGHNKA, OTBETHTH Ha BOIPOCKH! IAparpadoB, BHITOTHHATE TECT. IIK 3.3
Tema 7.2 Cojepskanue yueOHOT0 MaTepHaJa: 1IK 4.2
Crpoenne aTroma 58 | Moneau atoma. Buabl ciekTpos.
Mogenb atoma Tomcona. OnbiTel Pesepdopaa nmo paccesuuto yactuil, [lnanerapHas Mojens aToma.
[ocrynartel bopa. M3ny4yenue u nornomnieHre GOTOHOB MPH MEPEXOJIE ATOMA C OJHOTO YPOBHSI DHEPTHH
Ha apyroi. Buzapl cnektpoB. CrieKTp ypOBHEH HEPTHU aToMa BOJAOPOAA.
CamocTosiTeqibHAs padoTa o0yuaromuxcs Ne3s:
| [IpounTath TEKCT Y4eOHHUKA, OTBETUThH HA BOIPOCHI MaparpadoB, BHITOIHUTh TECTHI.
IIpakTHYecKkne, 1a0G0paTOpHbIE 3aHITHA: 2

59

JIP Ne9 HaO:rozieHre CIIONTHOTO M JIMHEHYATOro CIIEKTPOB

60

BoJsiHOBBIE CBOMCTBA YacTHIL

BomnHoBrIe cBoiicTBa yacTuil. Bomus! ne bpoiinsa. KopmyckynspHo-BomHOBON myann3M. CIIOHTaHHOE U
BBIHYXKJICHHOE H3NyueHne. JIudpakius JIeKTPOHOB B KPUCTAIUIAX. Y CTPOMCTBO U MPUHIUI padOThI
nazepa. TexHHYeCKME YCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CHEKTPaJbHBIM aHaJINu3
(ciexTpockoIt), J1a3zep, KBAHTOBBI KOMIIBIOTED

Tema 7.3
ATomHOE SIIpO

Conep:xkanue y4e0HOro MaTepuaJsa:

61

PaguoakTuBHOCTh. CTpoeHHe siapa. SlaepHble CHIIbI

OKCIEpUMEHTBI, JOKA3bIBAIOLINE CIOKHOCTh CTPOEHHS siipa. OTKphITHE PaguOaKTUBHOCTH. OIIBITHI
Pesepdopaa mo onpenenenuio coctaBa pagnoakTUBHOTO n3my4denns. CBoiicTBa anbda-, Oera-, ramma-
W3Iy4eHHUs. BiusHue panuoakTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpHITUE NMPOTOHA U HEUTpOHA.
Hyxmonnas moznens siapa ['efizenOepra-lBanenko. 3apsin sapa. Maccooe uncio siapa. M30Tombl.
Anpda-pacnian. ONEKTPOHHBIH W TO3WTPOHHBIA  Oera-pacman. ['amma-uzimydeHue. 3akoH
PaZnoaKTUBHOIO pacnaja. DHeprusi CBsI3M HYKJIOHOB B siape. SnepHble cuibl. Jleg ekt Macchl siapa.

CamocTosTesibHas padoTa odyuaronuxces Ne36:

HpO‘II/ITaTB TCKCT y‘leGHHKa, OTBCTUTH HA BOIIPOCHI naparpaq)OB, BBIITOJIJHUTH TCCTHI.

62

SAnepHble peakuuu. JjIeMeHTAPHbIE YaCTHIbI
SAnepusie peakiuu. [lenenune u cunres saep. Anepusiit peaktop. TepmosaepHsiii cuaTtes. [Ipodnemsr u
MIEPCIEKTUBBI SIIEPHOM dHEPreTUKH. DKOJIOTHYECKUE ACHEKThI SAEPHON SHEPreTHKH. DIeMEHTapHbIE
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qaCTHUIbI. OTKpI)ITI/Ie MMO3UTpOHA. MCTOI[I)I Ha6J’IIOI[CHI/ISI U perucrtpanuu 3JICMCHTAPHBIX YaCTHII.
(DyH)IaMeHTaHI)HI)IG BBaHMOI[efICTBI/I}I. EI[I/IHCTBO (1)H3H‘I€CKOI>1 KapTUHBI MUPA.

CamocTrosiTesbHasi padoTa odyuawmuxces Ne37:

| [TpounTath TEKCT YUeOHHKA, OTBETUTH HA BOIPOCHI naparpadoB, BHITOIHUT TECTHI.

KoHTpoJbHbBIE padoThI:

63

KonTpoabnasa padora Ne3 mo temam paszeinoB «Komebanus u Bomubl. OcHoBbl CTO. KeaHToBas
¢buznkay

Pa3zjen 8. Di1eMeHTHI ACTPOHOMHH U ACTPOPU3HKH

Tema 8.1
DJIeMEHTBI
ACTPOHOMUHU

U acTpOPU3UKH

Conep:kanune yue0HOTo MaTepuaja:

64

3Be3anoe HeGo. CotHeuHasi cucTeMa. 3Be3bl

Otambl pa3BUTHUS acTpOHOMHUHU. lIpuKiagHOe W MUPOBO33PEHUYECKOE 3HAUECHUE acCTPOHOMHUU. Bua
3Be3HOro Heba. Co3Be3us, APKUE 3BE3/Ibl, IUIAHEThI, UX BUAMMOE JBIKeHue. CollHeuHas cUcTeMa.
[Inanersr 3emuoOW rpynmnbl. [lmanersi-rurantel. Mansle Tena ConHedHoil cuctemsl. CofHIIe,
¢dorochepa u armochepa. ConHeuHas akTuBHOCTh. Mcrounuk sHepruu CojHIA U 3Be31. 3BE3bI, UX
OCHOBHBIE XapaKTEePUCTHKHU. JlparpamMma «CIEKTPalbHBIN KJIacC — CBETHMOCTBY». 3BE3IbI TJIABHOU
MTOCJIEIOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTEY JIJISl 3B€37] TIIaBHOM MOCIIEA0BATEILHOCTH.
Bayrpennee crpoenue 38e31. COBpEMEHHBIE MPECTABICHHUS O MPOUCX OXKICHUN U dBONTFOITH ColTHITa
M 3B€31. DTallbl )KU3HU 3BE3I.

CamocTosiTesibHAs padoTa odyyarommuxcs Ne38:

| TIpounTaTh TEKCT yueOHHMKA, OTBETHTH HA BONPOCH MaparpahoB, BHITOIHHTH TECTHL.

Coneprxanne yueGHOro MaTepuaa:

65

TI'anakTuku. BeejieHHast

Muneunsrit [TyTs - Hama [anakTuka. CrimpanpHas CTpyKTypa ['alakTHKH, pacrpeielieHue 3Be3I, Taza U
meu.  Ilonoxenme n newkenne Comana B [amaktuke. Tumsl ramaktuk. Ilnockas u chepudeckas
nojcucteMbl ['amakTuku PaguoranakTuku v KBazapbl. UepHbie IbIPHI B sipax rajakTuk. BeemeHHas.
Pacmmpenne Bcenennoi. 3akoH Xa00ma. Pazberanme ramaktuk. Teopust bombimoro B3pbIBa.
PemukToBOe wm3mydenme. MacmraOHas crpykrypa Bcemennoit. Meraranaktuka. HepermenHbie
Ip00IEMBI ACTPOHOMHUH.

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

KoncyabTanuu

JK3aMeH

BCEI'O:

180
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3. YCJIOBUS PEAJIM3AIIUU PABOYEM ITPOT'PAMMBI YUYEBHOM JUCHUILIVHBI
3.1. MarepuanbHO-TeXHHYeCKOe oDecrieyeHue

B coorBerctBun ¢ TpedboBanusmMu OI'OC COO k MaTepHalbHO-TEXHUYECKOMY OOCCIICUCHUIO
y4eOHOro mnpoiiecca 0a30BbIi yPOBEHb Kypca (GU3MKU Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus U3y4aeTcs B
YCIIOBUSIX KaOrHEeTa (QU3HKH.

Obopyodosanue yuebnozo kaburema.

- MOCaJIOYHBIC MECTA 10 KOJIMYECTBY O0YyUaIOIIUXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUICKT y4eOHO-HAT IS AHBIX TTOCOOHIA;

- KOMIUICKT 3JICKTPOHHBIX BHJICOMATEPHAIIOR;

- 3a/1aHUs JIs1 TIPOBEPOYHBIX padoT;

- nmpodeccuoHaIbHO OPUEHTUPOBAHHBIC 33 JaHHS;

- MaTepualIbl PK3aMEHa,;

- yuebHo-MeToauueckuii komiuieke mo OV /.13 dusuka, B TOM yucie:

- METOJIMYECKHE YKa3aHUs 110 BHIMOJIHEHUIO IPAKTUYECKUX PadoT;

- METOJIMYECKHE YKa3aHUs 110 BHIMOJIHEHHUIO JJA00OPATOPHBIX PadOT;

- METOJMYECKHE PEKOMEHIAIIMH IO BBITIOJHEHHIO CAMOCTOSTEILHON paboThI;
- KOHTPOJIbHO-OI[EHOYHbIE CPEICTRA IS IPOBEICHUS TeKYIIeH aTTeCTal[ul

- KOHTPOJIbHO-OI[EHOYHBIE CPEICTBA JJIs IIPOBEICHUS IPOMEKYTOUHON aTTECTAIINH.

Texnuueckue cpedcmaa 0dyueHuUs.

- TEPCOHAJbHBIA KOMIIBIOTEP C BBIXOJOM B HH(POPMAIMOHHO-TEICKOMMYHHKAIMOHHYIO CETh
Hurtepner;

- HHTEPaKTHBHAS JIOCKA;

- OMONHMOTEKa, YUTAIBHBIM 3a] C BBIXOJOM B HH(OPMAIMOHHO-TEICKOMMYHUKAITHOHHYIO CETh
HuTtepHer.

- BCIIOMOraTenbHOe 000pYA0BaHKE: MAarHUTHO-MapKepHast JIOCKa.

3.2. UudopmanuonHoe odecneyeHue 00ydeHust

Ocnosnas aumepamypa.

1. Msxumes, I'.Sl. @usuka. 10 knace. bazoBeiit 1 yrimyOnéHHbid ypoBHH : YueOnuk / ['.5. Mskues,
b.b. byxosues, H.H. Corckuii; moa. pen. H.A. IlapdentreBa — Mocksa : [Ipocemenue, 2025. —
435 ¢. — ISBN 978-5-09-127073-0. — URL.: https://book.ru/book. — Texkcr : 37eKTpOHHBIIA.

2. Mskumes, ['.5l. ®usuka. 11 kmacc. ba3oBwiit u yriryOnénnblii ypouu : YueOnuk / I'.51. Mskurues,
b.b. byxosues, B.M. Uapyrun; mox. pen. H.A. IlapdenteeBa — Mocksa : [Ipocemenue, 2025. —
443 ¢. — ISBN 978-5-09-127063-1. — URL.: https://book.ru/book/959921. — TekcT : 3J1eKTPOHHBIA.

Lononnumenvnvle ucmoyHuKuy:

1. JImutpueBa B.®. Ousuka ans mpodeccuii U crenuaibHOCTeH TEXHUIECKOTro MPOGUIIst: YIeOHUK TS
CTYI. YYpeKIeHHH cpen. mpod. oopazoBanus / B.D. JlmurpueBa. — 5-¢ uzm., crep. — M. :
Wznarensckuit ieHTp «Akagemus», 2018. — 448 c. — ISBN 978-5-446865703.

2. JmutpueBa B.®. dusnka mist mpodeccuit u crnenuaibHocTell TexHuueckoro npoduis. COOpHUK
3agad: yueo. [Tocobue nist crya. Yupexnaenuit cpen. [Ipog. O6paszosanus / B.®. [ImurpueBa. — 3-¢
u31., crep. — M. : M3narenbckuii eHTp «Akagemus», 2018. — 256 ¢. — ISBN 978-5-4468729009.

3. HmurpueBa B.®. Ousuka mns mnpodeccwii W CIEMUANBHOCTEH TEXHHYECKOTO MPOQUIIS.
JlabopaTopHbIii mpakTUKym: y4ued. mocoOus yupexaeHuil cpen. mnpod. oOpasoBaHus /
B.®.[Imutpuesa, A.B. Kopxyes, O.B. Myprazuna. - M. : U3natensckuil neHTp «Akagemus», 2019.
/ B. @ [Imutpuena, A. B. Kopxyes, O. B. Mypra3zuna. - 5-e uzg., crep. - Mocksa : Axagemus, 2019 -
160 c.; ISBN 978-5-4468-8319-6.

4. PpivkeBnu A.Il. ®@uszumka. 3amaunuk. 10-11 xin.: - M. : Ipoda, 2013. ISBN 978-5-358-11908-6
@®usuka. 3amaunuk. 10—11 k. : mocobue s obmeoOpasosat. yupexaenuii / A. I1. PeiMkeBru. —
17-e uzn., crepeorun. — M. : Ipoda, 2013. — 188 c. : un. — ISBN 978-5-358-11908-6.
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~No

10.
11.
12.

=

Tpodumona, T. U., Kpatkuii kypc hpu3nku c npuMepamMu perieHns 3aaad. : yueonoe nmocoodue / T. U.
TpopumoBa. — Mocksa : KuoPyc, 2021. — 279 c¢. — ISBN 978-5-406-03212-1. — URL:
https://book.ru/book/. — TekcT : 37eKTPOHHBIH.

Tpodumosa, T. U., Ousuka. Teopus, pemenne 3aaad, JEKCUKOH. : crpaBoyHoe uzganme / T. .
Tpopumoa. — Mocksa : KuoPyc, 2021. — 315 c¢. — ISBN 978-5-406-03927-4. — URL:
https://book.ru/book/936794. — TekcT : 37EKTPOHHBII.

Tpodumona, T. U., Kypc dpusuku c npumepamu pemienns 3aaad B 2-x Tomax. Tom 1 : yueonux / T. U.
Tpodumosa, A. B. ®upcoB. — Mocksa : KnoPyc, 2020. — 577 ¢. — (CIIO). — ISBN 978-5-406-
05612-7-K-2019. — URL.: https://book.ru/book/. — TekcT : 37eKTpOHHBIHA.

Tpodumosa, T. U., Kypc dpusuku c npumepamu pemienns 3aaad B 2-x Tomax. Tom 2 : yueonuk / T. U.
Tpodumosa, A. B. ®upcoB. — Mocksa : KnoPyc, 2020. — 379 ¢. — (CIIO). — ISBN 978-5-406-
07014-7. — URL: https://book.ru/book/. — TekcT : 37eKTpOHHBIH.

Hnmepnem-pecypco:

JlucraHIMOHHAs 00yJarolas CHCTeMa ISl MOJrOTOBKU K TOCYIapCTBEHHBIM SK3aMeHaM

«Pemy EI'D». — Pexxum noctyna: http://pemyers.pd;

Ennnas xomneknuss nmdpoBbix 00pa3oBaTeNbHBIX pecypcoB. — Pexum gocryma: http://school-
collection.edu.ru/catalog/pupil/?subject;

KM-mkomna. — Pesxum moctyma: http://www.km-school.ru;

OtkpbiTas ¢usuka. — Pexxum gocryna: http://www.physics.ru/courses/ op25part2/design/index.htm;
Hayuno-nonynsapusiii  ¢u3uko-maTeMatndyeckuii  xypHan «KBant» — Pexum  mocryma:
https://kvant.mccme.ru/

[Tnardopma SAKmacc. — Pexxum nocryna: http://www. yaklass.ru /;

Poccuiickast 31ekTpoHHas Koja. — Pexxum gocryma: http://www.resh.edu.ru/;
VYuebHO-MeTomuueckass rasera «@Du3nKay. IJNEKTPOHHAs BepcHs. — PexuM  JocTyma:
https//fiz.1september.ru /;

dusuka.ru.—Pexnm mocryma: http://www.fizika;

OUIIN (BIIP 11 knacc). — Pexxum nocryna: http://www.fipi.ru /;

DOnekrponnas obubnmoreunas cucrema Book.ru — Pexxum mocryma: https://book.ru//;

DJeKTpOoHHBIN yueOHUK — Pexxum mocryma: http://www.physbook.ru/.

Tpenascepor.

[TmaTdopma mst ObICTpOro popMHUpOBaHHUS HABBIKOB «skills4u.ruy.
[Tnatdopma «math-phys.ruy» (TpeHaxkep Gopmy mmo (usmke).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM JUCIHUTLJINHBI

KonTponb u olieHKa pacKpbIBalOTCsI yepe3 YCBOCHHBIC 3HAHUS M MPHOOPETEHHBIE 00YYarOIMMUCS
yMeHUsI, HanpaBJIeHHbIE Ha (POPMHUPOBAHKUE O0IIMX U MPodecCHoHanbHBIX KoMneTeHui. KOHTponb U olleHKa
PE3YIbTAaTOB OCBOCHMS y4yeOHOW AMCIMIUIMHBI OCYIIECTBIISIOTCS MPENoAaBaTelieM B Mpolecce MPOBEACHUS
TEKYIIEro KOHTPOJIi B (OpME YCTHBIX ONPOCOB (MHIMBUAYaJIbHBIX M (DPOHTAIBHBIX), TECTUPOBAHMUS,

BBITIOJTHCHUS TPAKTHYCCKUX M JIA0OPaTOpHBIX pador,

BHEAyIUTOPHON

CaMOCTOSITEIBHOW ~ paboThI,

KOHTPOJIbHBIX Pa0OT, MPOMEXKYTOYHOI'0 KOHTPOJIsA B (hopMe audPepeHIIMPOBAHHOTO 3a4eTa 1 K3aMeHa.,

Kon n naumenoBanue
¢dopmMupyembIX KOMIIETEHUM I

Pa3zpen/Tema

Tun oeHoYHBIX
MepOoNpUATHI

OK 01. Beibupats criocoObl perieHus
3aj1a4 npodecCuoHaIbHON
JeATETbHOCTH IPUMEHHTEITLHOK
pa3IUYHBIM KOHTEKCTaM

Pazpen 2. Temnr 2.1.,2.2., 2.3.
Paszpen 3. Temnr 3.1., 3.2., 3.3.

Paznen 4. Temn1 4.1.,4.2., 4.3

Paszgen 5. Temnr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1
Paznen 7. Temnr 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1

OK 02. Mcnionb30BaTh COBpEMEHHBIE
CpeJICTBA MOKCKA, aHANM3a U
WHTEpIpeTaui HHPOPMAIH, 1
WH(POPMAITUOHHBIE TEXHOIOTUH JIJIs
BBITIOJTHEHHUS 3a]1a4
npodeccHoHaTbHOMN TeATeTFHOCTH

Paszpen 2. Temnr 2.1.,2.2., 2.3.
Paszpen 3. Temnr 3.1., 3.2., 3.3.

Paznen 4. Temn1 4.1.,4.2., 4.3

Pasznen 5. Temnr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1
Paznen 7. Temnr 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1

OK 03. IImanupoBats 1
peanu30BBIBATH COOCTBEHHOE
npodecCHOHANTBEHOE B TMYHOCTHOE
pa3BUTHE, MPEIIPUHUMATEIHCKYIO
JeSTELHOCTh B MPO(eCCUOHATBHON
cdepe, UCIIONB30BATH 3HAHUS 10
(hMHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX

CUTYaIUAX

Pazgen 1. Tema 1.1

Paspnen 3. Temnr 3.1., 3.2., 3.3.

Paznen 4. Temn1 4.1.,4.2., 4.3
Pasznen 8 Tema 8.1

OK 04. DddexTnBHO
B3aMMOJICHCTBOBAThH U PabOTaTh B
KOJUICKTUBE M KOMaH/Ie

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paspen 3. Temsr 3.1., 3.2., 3.3.

Paznen 4. Temn1 4.1.,4.2., 4.3

Paszgen 5. Temnr 5.1.,5.2., 5.3.

Pasznen 6 Tema 6.1
Pasnmen 7. Temnr 7.1, 7.2, 7.3

OK 05. Ocy1iecTBIATh YCTHYIO U
MUCHbMEHHYIO0 KOMMYHHUKAIMIO Ha
roCyAapCTBEHHOM si3bike Poccuiickoit
denepanuu ¢ y9€TOM OCOOSHHOCTEN
COLIMAJIBHOT'O U KyJIbTYPHOI'O
KOHTEKCTa

Pazgen 1. Tema 1.1

Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.

Paznem 4. Temrr 4.1.,4.2., 4.3

Pasznmen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1
Pasnen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKPY’KaroIIei cpepl,
pecypcocOepexeHnto, IPUMEHATh
3HaHUA 00 U3MEHEHNH KJIMMATa,
MIPUHIIHAITEI OEPEXITUBOTO
MPOU3BOACTBA, 3)(HEKTUBHO
JIeIICTBOBATh B UpE3BbIYAHBIX
CUTYaIUsIX

Paznen 2. Temsr 2.1., 2.2., 2.3.
Pasznen 3. Temsr 3.1., 3.2., 3.3.

Paznem 4. Temrr 4.1., 4.2., 4.3

Paznen 5. Temsr 5.1., 5.2., 5.3.

Pasnen 7. Temsr 7.1, 7.2
Pasznen 8 Tema 8.1

[1K 1.1. BeimmonHsATh pabOTHI IO BBOAY

Pasznen 2. Temsr 2.1., 2.2., 2.3.

- YCTHBI ompoc,

- TECTHPOBaHHUE,

- HaOIro/IeHNE 32 XO70M
BBITIOJTHEHUS JTa00OPaTOPHBIX
pabor,

- BBITIOJTHEHHE OTYETOB 110
nabopaTOpHBIM paboTam,

- BBITIOJTHEHHE OTYETOB 110
MPaKTHIECKUM padoTam
(pemieHue Ka4eCTBEHHBIX
pacyeTHBIX 3a7a4),

- BBITIOJTHEHHE
MPaKTUYECKUX 3aJaHui
npodeccrnoHambHOM
HaIPaBJIEHHOCTH,

- BBIIIOJIHEHUE 3aJaHUN
BHEayJAUTOPHOU
CaMOCTOSTEIHHON paboTHI,
- BBIIIOJIHEHHE 3aJaHUN
KOHTPOJILHBIX PadoT,

- BBIIIOJIHEHHE 3aJaHUN
MIPOMEKYTOYHOU
aTTecTaIuu:

g hepeHITnpPOBaHHOTO
3adeTa M HK3aMeHa.
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JOMOBBIX CHJIOBBIX CUCTEM B

Pasnen 3.

Temsr 3.1., 3.2, 3.3.

JKCIUTyaTalHio Paznen 4. Tems1 4.1.,4.2., 4.3
Pasnen 5. Temnr 5.1., 5.2., 5.3.
Pasnen 7. Temnr 7.1., 7.2., 7.3.
[IK 1.2. BemonusaTts padots! o BBoAy| Pasgen 2. Temsr 2.1., 2.2., 2.3,
JIOMOBBIX CJIA0OTOYHBIX CHCTEM B Pasznen 3. Temsr 3.1., 3.2., 3.3.
AKCILTyaTaIiIo Paznen 4. Temr1 4.1.,4.2., 4.3

Paszpen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1.,7.2., 7.3.
[IK 2.1. TIpoBepsTh TEXHUYECKOE Paznen 2. Tems 2.1.,2.2., 2.3.
COCTOSIHUE MYHHITUTIATBHBIX JINHUN Paszpen 3. Temnr 3.1., 3.2., 3.3.
3JeKTporiepenay Paznen 4. Temn1 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1.,5.2., 5.3.
Pazpen 7. Temnr 7.1.,7.2., 7.3.
[1K 3.3. BoInmonHATE NPOBEPKY U Pazmen 2. Temsr 2.1.,2.2., 2.3.
HaNAJKy 3JIEKTPO0OOPYAOBaHUS Ha Paznen 3. Temst 3.1.,3.2., 3.3.
00BEKTaX ANEKTPOCHAOKEHUS B Pasnen 4. Temer 4.1.,4.2., 4.3

HPOMBIIUIEHHOM M TPa)aHCKOM
CTPOUTENBCTBE, B TOM YHCIIE C
Pa3JINYHBIMY BUJIAMHU PEJICHHBIX
3aIIMUT

Pazpnen 5.
Paznen 7.

Temnr 5.1.,5.2., 5.3.
Temnr 7.1.,7.2., 7.3.

I1IK 4.2. BeInoJHATE MOHTaXK U
HAIAJIKy 3JIEKTPOOOOPYAOBAHMS
ABTOMATH3AIIUH CUCTEM YIIPABIICHISI
BEHTHJISAINH, KOHIAITHOHUPOBAHUS,
BOJOCHA0KEHHS, OTOILIEHHUS

Pazgen 2.
Pazgen 3.
Pazgen 4.
Paznen 5.
Paznmen 7.

Temsr 2.1.,2.2., 2.3.
Temnr 3.1., 3.2., 3.3.
Temnr 4.1.,4.2.,4.3
Temnr 5.1.,5.2., 5.3.
Temnr 7.1.,7.2., 7.3.
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roCyIapCTBEHHOE OIOKETHOE MPOeCCHOHALHOE 00pa3oBaTENLHOE YUPEKACHUE
«IlepMckuii nojutexHrdeckuil koyuemk umeHu H.I'. CrnasHoBay
IIpenmeTHas LUKIOBas KOMUCCHsA
«BrInmyckatolas CTyZEHTOB Ha rOCYAapCTBEHHYIO HTOIOBYIO aTTECTALHIO)

VTBEPXIIAIO -

-l O

PABOYAS [IPOIPAMMA YUYEBHOI JUCIIUTIINHLI
OY/I.13 ®PM3UKA

IuIs peanusanuu [IporpaMmel IIOATOTOBKH crieuuanuctoB cpeaHero 3sera (IITICC3)
IO CHELNANbHOCTH
08.02.09 MonHTan, HAJIaAKA U IKCIIyaTAIMe 31eKTPo00opYyAOBaHMUSA
NPOMBILLJIEHHLIX M MPAXKAaHCKHX 31aHMi
Ha 6a3ze 0CHOBHOTO 06111ero obpasoBanus
(Texuonoruyeckuit npoduns mpodeccHoHAIEHOro 06pa3oBaHms)

2025



Pa6oyas nporpamma obieobpasopatensHoi aucuniinibt OV 1. 13 ®dusuka paspaboTana Ha OCHOBE:

e MeepalbHOrO TOCYNAPCTBEHHOTO 00Pa30BaTeNILHOTO CTaHAAPTa CPENHEro NPOMECCHOHANBHOTO
obpasoBanus 1o creuuansHocTd 08.02.09 MoHTax, Hamagka M IKCIUTyaTalus 3NEeKTPOO6OpynoBaHuA
NPOMBIUIEHHBIX W Tpaxiaanckux 3nanuit  ([Ipuka3 Munnpocsemenus Poccun ot 09.11.2023  Neg4s,
3aperucTpupoBal B Muniocre Poccuu 08.12.2023 N 76339).

o enepalbHOTO TrOCYAAapCTBEHHOTO OGpPa3OBATENLHOrO CTaHAApTa cpelHero obumero o00pazoBaHus
(npukas MunoGpuayku P® ot 17 mas 2012r. Ned13 (3apernctpuposa B Muniocte Poccun 7 mions 2012 r. N
24480).

o denepanbHoii  06pasoBaTenbHOM  NporpaMmel  cpeaHero  obuwiero  obpasosanus  (Ilpukas
Munnpocseinenyst Poccin ot 18.05.2023 Ne 371 "O6 yteepxaennn denepaisHoil 00pasoBaTenbHOM NporpaMMbl
cpeHero obruero o6pasosanns”).

"' e Ilpuxas MunucTepcTBa o6pasosanus T Hayku P® ot 05 arycra 2020r. Ne885/390 «O mpaktuueckoit
TIOATOTOBKE 00YYaIOLIMXCAN.

e [Ipuxas MunucTepcTRa npocBemenus Poccuiickoii denepanuu ot 27.12.2023 Ne 1028 «O BHeceHnm
M3MEHEHMH B HEKOTOpPLIE NpHKashbl MUHKUCTEpCTBa 06pazoBanus U Hayku Poccuiickoii @enepauuy 1 MuHucTepcTsa
npoceemenus Poccmiickoit  @enepauyu, kacalomecs —(eJepanbHBIX TOCYIApCTBEHHBIX 00pa3oBaTeNbHBIX
CTAHAAPTOB OCHOBHOTO 00IIero 06pazoBaHus U CpeaHero obuero odpasosanus» (3apeructpuposan 02.02.2024 Ne
77121).

e Ilpumepnas paGouan nporpamMma  o0uIe00pa3oBaTeNbHON — AMCUMIUIMHBL  «DPu3ukay s
npogeccHoHaIbHbIX 00pa3oBaTebHEIX opranusauuii (ot 18.04.2025)

e Pexomenmanum 1o peanu3alMK cpenHero ofmero o0pa3oBaHMA B [peAeiiaX  OCBOEHHS
06pa3oBarebHOM NPOrpaMMbl CpeIHEro NpodeccHoHaILHOro 06paszoBanus (MuckMo Munnpoceemenusa Poccuu ot
01.03.2023 Ne05-592).

e Vyednoro mianHa IIIICC3 mo cneumansHocT 08.02.09 MoHTax, Hanagka # 3KCIUTyaTalus
3JIEKTPOOOOPYIOBAHUS IPOMBIILIIEHHBIX M MPAKAAHCKMX 3[aHUH, YTBEPKICHHOIO JUPEKTOPOM KoJllelka 28 Mapra
2024r.

o [lonoxeHus o nopsjke paspaboTkd U OGHOBJICHMS OCHOBHBIX 00pa30BaTEILHBIX MPOrPaMM CPEIHEro
npodeccronansHoro o6paszosanus B ['BIIOY «Ilepmckuil nonurexuudeckuit koyuemx nmenu H.I'. Cnasanosa» (o1
01.10.2021).

B nporpamMy BKJIIOUEHO CONEpKaHUE, HATpaBieHHOe HAa GOPMUPOBAHHE Y CTYIEHTOB 00pa3oBaTeNbHBIX
Ppe3ynbTaToB, HEOOXOAUMBIX IS KaYeCTBEHHOTO OCBOEHHUS NPOrpaMMBl [IOATOTOBKH CIIELMAIMCTOB CPEIHEro 3BeHa
no cneunansHoctd 08.02.09 MouTax, Hajgafka ¥ 3KCIUIyaTalys 3JIEKTpooOOpYINOBAHMA INPOMBILUIEHHBIX H
rpakIaHCKUX 3JaHUH.

PaccmorpeHo Ha 3acenanum

INpenmeTHOH LMKIIOBOH KoMUCCHH «He BhITycKatomas
CTYJEHTOR Ha roCyIapCTBEHHYIO UTOTOBYIO aTTECTALINION
IMporokon Ne 8 ot 23 anpeng,2025r.

IIpencenarens ITLIK _75//!?{,/_ E.B. MeHsblIHKoBa

Ono6peno Ha 3acepaHun
INpenmeTHoii LMKIOBOH KOMUCCUM «Brimyckaromas
CTYJICHTOB Ha FOCY/IapCTBEHHYIO UTOrOBYIO aTTECTALHION

IpoTokos Ne 8 ot 23 anpeng.2)25r.
Ilpeacenarens TTLK C.B. Benpesa

PexkomMeHnaoBaHa K yTBepxIAEHHIO
Mertoauueckum coBeToM ['BIIOY «Ilepmckuit nonutexHudeckuii konnemx umenn H.I'. CnassHoBay
3axmoyenre Metoamdeckoro coreta [Ipotokon Ne9 ot 14 mas 2025 1.

Pa3paboTunk:
I'BIIOY «Ilepmckuii nonuTexHudeckuii komuek imeHn H.I'. CrnaBsiHoBa»
Ouanko I'aninna MBanoBHa, npenoaasatens BeiciIel KBau(UKaLUOHHOM KaTeropuu
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