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1. O6mas XapaKTepUCTHKA padoueit NMPorpamMmmbl
001reo0pa3oBaTeIbHOM TUCHUILINHBI

Oo6meobpa3oBatenbHas  aucnuiuinHa — «Du3nMkay  SBISAETCS — 00sA3aTeIbHOW  YacThIO
00111e00pa30BaTEeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO no
cnenuanbHocTh: 08.02.01 CTpouTenbCTBO U 3KCIUTyaTallMsl 31aHUH U COOPYKEHUI

1.2. Heau U miIaHupyeMblie pe3yJabTAaThl 0CBOCHHUS IUCIUILINHbI:

1.2.1. leau AucCHUNJINHBI:

Copepxanue nporpamMmbl o01ieo0pa3oBareabHON TucHuIuiiHbl Ou3rKka HanmpaBiIeHO Ha
JOCTHKEHHUE CICAYIOUINX LEIeH:

® (QopmupoBaHuE y 00y4arOMUXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMs, 3HAUUMOCTH
¢u3nUeckux  3HAHUM I COBPEMEHHOTO  KBAIM(UIIMPOBAHHOTO  CIEIHANUCTAa  IPH
OCYILECTBIICHUH €r0 NMPo(hecCHOHAIBHOM JesITeIbHOCTH;

® oOBjaJeHHE CHenu(UIEcKOrd CUCTEeMOH (U3NYECKUX TMOHITUH, TEPMUHOJOTHEH W
CHMBOJIUKOM;

® (OCBOCHHUE OCHOBHBIX (1)I/I3I/I‘IGCKI/IX TeOpHﬁ, 3aKOHOB, 3aKOHOMepHOCTeﬁ;

® (OBJAJCHUE OCHOBHBIMU METOJAMHU HAy4HOI'O ITO3HAHMS IPUPOAIBI, UCIIOIb3YEMBIMU B
¢usuke (HAOMIOJCHME, ONKMCAHWE, W3MEPEHUE, BBIIBMKCHHWE THIIOTE3, IPOBE/ICHHE
9KCIEPUMEHTA);

® OBJIaICHHUC YMCHUSIMMU O6pa6aTI)IBaTI> JaHHBIC SKCIICPUMCHTA, O0BACHATH IMOJIYYCHHBIC
PE3YyIbTaThl, YCTaAHABJIMNBATH 3aBUCHUMOCTHU MCKIY CI)I/I?,I/I‘-IGCKI/IMI/I BCIIMYMHAMH B Ha6JIIOIIaCMOM
SABJICHHH, ACJIAaTh BBIBOAbI,

® (opmupoBaHue yMeHMs pemiaTh (GU3NUECKUE 314U PA3HBIX YPOBHEU CIIOKHOCTH;

® pa3BUTHE I[IO3HABATEJIbHBIX WHTEPECOB, HWHTEIJIEKTYaJlbHBIX U  TBOPUYECKUX
crocoOHOCTeH B mpoliecce NpuoOpeTeHUs] 3HaHUH ¢ UCIOJIb30BAHUEM PA3JIMYHBIX MCTOYHHKOB
MH(pOpMallMd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH; yMeHud (QopMyiaupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IO3UIMIO IO OTHOWICHHIO K (U3MUecKod HUHpOpMaLuuy,
MIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.
OcBoenue kypca O/l «®u3nka» npeanonaraeT peueHue cIeIyoInx 3a1ad:

® npuoOpereHHe 3HAHUN O (YHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX, JIeKallUX B
OCHOBE COBpPEMEHHOW (DM3MUECKON KapTUHBI MHpa, MPHUHIMIIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M MPOM3BOJCTBEHHBIX IPOLIECCOB, O HanOojee BaXXHBIX OTKPBITUSAX B OOJIACTH
($U3KKY, 0Ka3aBIINX ONPEENSIONIEee BIUSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUU;

® [IOHHMAaHUE (bH3H‘-ICCKOfI CYHUIHOCTHU SIBJICHI/Iﬁ, NpOABIAIONUXCSA B paMKax
HpOI/ISBO,Z[CTBCHHOﬁ ACATCIIBHOCTH,

® OCBOEHHE CHOCOOOB  HCMONB30BaHUS  (U3MYECKUX 3HAHUK JUId  peIIeHUs
OPAaKTUYECKMX W NpopEeCCHOHATBHBIX  33/7a4,  OOBACHEHHs  SBICHUH  TPUPOIHI,
MIPOU3BOJCTBEHHBIX M TEXHOJOTMYECKHUX TPOIECCOB, NPUHLMUIIOB JEUCTBUS TEXHUYECKUX
nprOOPOB U YCTPOUCTB, 0OecredeHns: 6e30MacCHOCTH MIPOU3BOICTBA U OXPaHbl IPUPOIbI;

® (dopmupoBaHme yMEHUN pemaTh y4eOHO-TIPAKTHYECKUE 3afadud  (HU3UIECKOTO
coJiepxkaHus ¢ y4éToM npodeccuoHaIbHON HAMPaBICHHOCTH;

L4 HpI/IO6pCTCHI/IC OIIbITa IMO3HaHUA U CaMOIIO3HaHU, yMCHI/Iﬁ CTaBUTh 3aJla4v U pCIIATh

2



npo6IeMbl ¢ y4ETOM NMpodhecCHOHAIBHOM HAPaBIEHHOCTH;

® (opmupoBaHue yMEHHWIl HCKaTh, AaHAIM3UPOBaTh W 00padaTHIBaTh (PHU3MUYECKYIO
uHpOpMaLHUIO ¢ YI€TOM podecCHOHATHHON HAPaBICHHOCTH;

® [0JIrOTOBKAa OOYYarOIIMXCS K YCIEUIHOMY OCBOCHHUIO MAUCHMILUIMH U MOAYyJIeH
npoecCHOHaNbHOrO IHMKIAa: (OPMUPOBAHME Yy HHUX YMEHUH U ONbITa JEATEIBHOCTH,
XapakTepHBIX s mpodeccuii / TOHKHOCTEH CITy)KallluX WM CICHHATbHOCTEH, MMOJyJ4acMbIX B
npodeccuoHanbHBIX 00pa30BaTENbHBIX OPraHU3aIUIX;

® T0JIrOTOBKa K (OPMUPOBAHUIO OOIMMUX KOMIETCHIMA OyIyIIero Crenuaiucra;
camMo00pa3zoBaHus, KOMMYHHKAIIUH, COTPYJAHHYECTBA, MPUHSATHS PEIICHUH B CTAHIAPTHOU H
HECTaHIAPTHOM  CHUTyalUsiX, MPOEKTUPOBAHUSA, NPOBEACHHUS  (PUINUECKHX HU3MEPEHHI,
shdekTuBHOTO ©  0€30MaCHOT0 WCMOJB30BAHHUS PA3IUYHBIX TEXHHUYECKUX  YCTPOUCTB,
coOII0ICHHSI ITPABHII OXPAHBITPY/IA MPU padoTe ¢ PU3NUECKUMH IPUOOpPaMH U 000PYIOBAHUEM.

OcoOenHocTh (HOPMUPOBAHHSI COBOKYITHOCTH 3a/lad W3Y4YCHHS (PU3UKUA IS CHCTEMBI
cpenHero mpoecCHOHANBFHOTO O0pa30BaHMS 3aKIIOYAETCs B HEOOXOIMMOCTH pealld3aliu
NpoeCCHOHAIBHOW ~ HAMpaBJIEHHOCTH peIIaeMbIX 3aj1ad, yd€ra OcoOeHHOCTe cdepbl
JESITEIIbHOCTH OyIYIINX CIIEIHUATUCTOB.

B pesynbTaTe 0cBOCHUS TUCHUILTAHBI O0y4YalOMIUICs TOJKEH 3HATh:

® CMBICT TOHSTHM: (I)I/ISI/I‘ICCKOS ABJICHUC, THIIOTE3d4, 3aKOH, TCOpHA, BCIICCTBO,
BSaHMOHeﬁCTBHe, QJICKTPOMAarouTHOC I10JIC, BOJIHA, (I)OTOH, aToM, dTOMHOC  Aapo,
HOHU3UPYIOIINEC U3JTYUCHUS,

® cMbIch (PU3MYECKHX BEJIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CUila, UMIYJbC, padoTa,
MEXaHUYEeCKass JHEpPrusi, BHYTPEHHSAS OJHeprusi, alcCoJIOTHAs TeMmIepaTypa, CpeaHss
KMHETUYECKasl DHEPIHsl 4aCcTUL] BEUIECTBA, KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIN 2JIEKTPUYECKUN
3apsiz;

® cMbICT (U3UYECKHUX 3aKOHOB KIJIACCHUECKOW MEXaHUKH, BCEMHUPHOTO TATOTEHHS,
COXpPaHEHMsI  DHEPIMHM, HMIyJIbca U DJIEKTPUYECKOro  3apsAjna,  TEPMOAMHAMHUKH,
AJIEKTPOMAarHUTHOW MHAYKIMH, (oTOdd(DeKTa;

® BKJIAJ POCCUHCKUX M 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HauOoJbllee BIMSHUE Ha
pa3BuTHE QUUKU;
B pesynbraTe 0CBOSHHS TUCIHUIUTHHBI 00YJaIOMIUNCS TOJKEH YMETh:

® TIPOBOJUTH Ha6J'IIO,[[eHI/I$I, IJIAaHUPOBATDH U BBIITOJIHATE SKCIICPUMCHTHI,
® BLIIBUI'aTh TUIIOTE3bI U CTPOUTH MOJCIIH,

® [IPUMEHATH TMOJYYEHHBbIE 3HAHUSA MO0 (u3MKEe I OOBSCHEHUS Pa3HOOOPaA3HBIX
(bU3UYECKUX SIBJICHUI U CBOWCTB BEIIECTB;

® [IPAKTUYCCKH MCIIOJIb30BaATh (I)I/IBI/I‘{CCKI/IC 3HaHMA,
® OICHHMBATh JOCTOBECPHOCTH CCTCCTBCHHOH&Y‘-IHOIZ PIH(bOpMaI_II/II/I;

® JCTONB30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS JUIS PEIICHUs MPAKTUYECKUX 3a7ad
MOBCETHEBHON >KMU3HH, oOecreueHrus O0e30macHOCTH COOCTBEHHOW >KM3HU, PallMOHAIBHOTO
MPUPOONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/Ibl.

® OICHIBATh U OOBSICHATH (PU3NUECKHE SBJICHUS M CBOWCTBA TEJI: CBOMCTBA I'a30B,KUKOCTEH
U TBEPABIX TEN; DJIEKTPOMAarHUTHYI HWHAYKIUIO, PACIPOCTPAaHEHUE AIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; M3IyUCHHUE U MOTJIOIIEHNE CBETAaTOMOM; (hOTOdPPEKT;

® OTJINYaTh T'UIIOTE3RI OT HAay4YHBIX Teopnﬁ;



® JeJIaTh BBIBOABI HA OCHOBE DKCIICPUMCHTAJIBHBIX JAHHBIX,

® TIPUBOJAMTHL IIPHUMEPHI, IIOKA3BIBAIOIIHUE, YTO: Ha6J'IIOI[eHI/I${ H OKCIICPUMCHT ABJIAIOTCA
OCHOBOI1 JJId  BBIABMIKCHHUS THUIIOTE3 H Teopnﬁ, MO3BOJIAIOT MPOBCPUTH HUCTUHHOCTDH
TECOPCTUUECCKHUX BBIBOJOB, q)HSH‘ICCKaﬂ TEOpHUSA HAacT BO3MOKHOCTH OOBSACHATh H3BECTHBIE
SABJICHUS NPUPOALI U HAYYHBIC (baKTBI, MMpEaACKAa3bIBATh €€ HCU3BCCTHLIC ABJICHUSA

® [IPUBOJUTH IPUMEPbI NMPAKTHUYECKOIO HCIOJIb30BaHUS (U3UUECKUX 3HAHUM: 3aKOHOB
MEXaHUKHM, TEPMOAVHAMUKHM M DJIEKTPOAWHAMUKHA B DHEPIE€TUKE; pa3JIMYHBIX BUIOB
AIIEKTPOMArHUTHBIX M3ITyYSHHUN JUTS PA3BUTHS PAHO U TEIEKOMMYHHUKAIIMA, KBAHTOBOU (pHU3HMKH
B CO3aHHH AI€PHOM SHEPIEeTUKH,Ia3EPOB;

L4 BOCIIPUHUMATh W Ha OCHOBC IIOJTYYCHHBIX 3HAHUM CaMOCTOSTEIHLHO OLICHUBATh
uHpopManuio, coxaepxkamyrocs B coobmenusx CMU, WarepHere, Hay4HO-TIOMYJISPHBIX
CTaThAX.

L4 MMPUMCHATH OJYUCHHBIC 3HAHUSA JJI PCIICHUA (bHSI/I‘ICCKI/IX 3aJa4,

*
® omnpeaeATh Xapakrep GU3ndecKoro mnpoiecca 1o rpaduky, Tadbmune, popmyse ;
U3MEPSTh Pl PU3HUECKUX BEJIWYHH, MPEICTABIISASA PE3yJIbTaThl U3MEPCHUN C YUETOM UX
IIOTPEUIHOCTEM.

1.2.2. Il.iannpyemble pe3yJbTaThl 0CBOeHUs 0011e00pa30BaTeIbHON TUCHUILINHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO

Ocoboe 3HaueHne qUCUUIUIHA UMeeT rpH popmupoBanmnu u pazsutuu OK u I1K

OK 01. BpiOuparh cnocoObl pemieHus 3aaad Npo(EeCCHOHATBLHON IeATeIbHOCTH
MPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTaM;

OK 02. HMcnonb3oBaTb COBPEMEHHBIE CpEICTBAa IOMCKA, aHAIM3a U HHTEPIpETalUU
uHpopManuu, ¥ MHPOPMAIMOHHBIE TEXHOJOTHHU IS BBINOJIHEHHS 3a/1ad MpoQecCHOHATBHOM
NesITeTTbHOCTH,

OK 03. IInanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U JTUYHOCTHOE
pa3BUTHE, MPEINPUHIMATENBCKYIO JEATEIBHOCTh B MPO(ECCHOHATBFHOU cdepe, MCIOIb30BaTh
3HaHUS M0 (UHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYallUsX;

OK 04. O¢ddexTrBHO B3aMOAECHCTBOBATH M pabOTATh B KOJUIEKTUBE M KOMaH/IE;

OK 05. OcymiecTBiasaTh yCTHYIO M NHCHMEHHYK0 KOMMYHUKAIMIO HAa IOCYIapCTBEHHOM
a3pike Poccuiickoil denepanuu ¢ y4eToM OCOOEHHOCTEM COIMAIIBHOTO M KYJIbTYPHOIO
KOHTEKCTa;

OK 06. [IlposBiATE TIpaxkJIaHCKO-ATPUOTHUYECKYIO IIO3MLHIO0, JIE€MOHCTPUPOBATH
OCO3HaHHOE TOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUYECKUX LIEHHOCTEN, B TOM YHCIIE
C Y4eTOM TapMOHH3AallMM MEXHAIMOHAIBHBIX M MEKPEIUTHO3HBIX OTHOLIEHWM, NPHUMEHATH
CTaHapThl aHTUKOPPYINIUOHHOTO TTOBE/ICHUS;

OK 07. CopaeiicTBOBaTh COXPAaHEHHUIO OKpPY)KAIOIIEH Cpelbl, pecypcocOepeKeHuIo,
OpUMEHATh 3HAaHUSA 00 M3MEHEHHWH KJIMMaTa, MPUHLUIB OepekKIMBOrO IMPOU3BOJICTBA,
3¢ (EeKTUBHO AEWCTBOBATH B UPE3BBIYANHBIX CUTYALIUSAX;



Kox u HaumeHoBanmne gopMupyeMbIX
KOMIIeTeHIM i

OK 01. Bri6upats criocoObl pemeHus
3a/1a4 npodeccuoHATBHON
JIeATEIbHOCTH IPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

Oo6mumel

B yacTu Tpya0BOro BOCHUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K aKTUBHOH JE€ITEILHOCTH
TEXHOJIOTUYECKON U COLMaIbHOW HAIIPABICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEIIBHO BBITIOJIHATH TAKYIO JEATCIIBHOCTD;
- HHTEPEC K pa3IMuHbIM cdepam nmpodheccCuoHaTbLHON
JIeITEILHOCTH,

OBJ1aileHHe YHUBEPCAJTbHBIMH YUeOHBIMU
MO3HABATEJbHBLIMH JeHCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSITEILHO (POPMYJIMPOBATH U
aKTyallu3upoBaTh MpoOIeMy, paccCMaTpUBaTh e
BCECTOPOHHE,;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN MTPU3HAK WIIN
OCHOBaHUS JJIsi CPAaBHEHMSI, KJIacCU(PUKAIIIU 1
0000IIeHMS;

- OTIPEACIIATH IEeJIU JeATETHLHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU UX TIOCTUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUSI B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B ICITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3yJbTATOB LEISAM, OLICHUBATh PUCKU
MOCJIE/ICTBUU NCATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOIEM

0) 0a3oBbIEe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BJIaJIETh HaBBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOM ESITeIbHOCTH, HABBIKAMH Pa3peLICHUs

JucuMmIMHapHble2

- ¢()OPMHUPOBAHHOCTD MPECTABICHUN O PO U
MecTe GU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTHHE MUPA, O CHCTEMOOOpa3yroei
poiM (pU3HMKM B Pa3BUTHUU €CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIA/1e
POCCHMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKW; TOHUMaHHE (PU3NIECKON
CYLIHOCTH HaOJI0OaeMBbIX SIBIEHUI MUKPOMHUDA,
MaKpOMHpa ¥ MEraMupa; MOHUMaHHUE POJIH
aCTPOHOMHUU B MPAKTHUECKON JESATEIbHOCTH
YeJI0BEKa U NalbHEHIIeM HayYHO-TEXHHYECKOM
pasBUTHH, POJIU GU3UKU B (OPMUPOBAHUU
Kpyrozopa u pyHKIIMOHAIBHON IPaMOTHOCTH
YeJI0BEKa JJIS PeIICHUs IPAaKTUYECKUX 3a1a4;

- BJIAJIETh OCHOBOTIOJIATAIOIIUMH (PH3HUECKUMHU
MOHATUSIMH U BEJIMYMHAMU, XapaKTePU3YIOIUMHU
¢buznyeckue npouecchl (CBsI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHUEM, B3aUMOICHCTBUEM
TEJ, MEXaHMYECKUMH KOJIEOaHUSIMU U BOJTHAMU;
aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIECTBA,
TETUIOBBIMH TTPOLIECCAMM; DIIEKTPHUECKUM U
MarHUTHBIM MOJISIMU, 3JIEKTPUYECKUM TOKOM,
AIIEKTPOMArHUTHBIMH KOJICOAaHUSMHU M BOJTHAMU;
ONTUYECKUMU SIBICHUSIMH; KBAHTOBBIMHU
SIBIICHUSIMU, CTPOSHUEM aTOMa M aTOMHOTO sI/pa,
PalnOaKTUBHOCTBIO); BIAJETh
OCHOBOITOJIATAIOIAMH aCTPOHOMHYECKIMH
MOHATHUSMH, TTO3BOJISIOIIMMH XapaKTePU30BaTh
MIPOIIECCHI, IPOUCXOISIINE Ha 3BE3/1aX, B
3BE3/IHBIX CHUCTEMAaX, B MEXXTAJIAKTUUECKO cpee;

1 YKasblBatoTcs popmMmupyemblie IMYHOCTHbIE U MeTanpeaMeTHble pe3yabTatbl M3 ®IOC COO (B nocnegHel pegakumm ot 12.08.2022) B oTrnaronbHoi popme
2 AncumnnnHapHble (npegmeTHble) pesyibTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOIHbIM nepedHem Bo ®FOC COO (B nocnegHen peaakunm ot 12.08.2022)



npobJem;
- BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIC CBSI3U U
aKTyaJIU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€

pPEeIICHUA, HAXOOUTh apTYMCHThBI JIA JOKA3aTCIbCTBA

CBOMX YTBEPXKACHUH, 3a7aBaTh IIapaMeTPhl U
KPUTEPHUH PEILCHUS;

- AHAJIU3UPOBATH IOJYUYCHHBIE B XOJI€ PEILICHUS
3a/1a4M pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh X
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B
HOBBIX YCJIOBHSX;

- YMETb [IEPEHOCUTH 3HAHMS B IIO3HABATEIIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX
IPEIMETHBIX 00JIaCTeH;

- BBIJIBUT'aTh HOBBIE UJEH, IIpEIaraTh
OpPUTMHAJIbHBIE ITOIXO/Ib] U PELICHMUS;

- CIOCOOHOCTh UX UCIOJIb30BaHUS B
MO3HABATEILHOMN U COLMAIbHON IIPaKTHUKE

JIBIDKEHUE HEOECHBIX TeJl, BOJIIOLIUIO 3Be3/] U
Bcenennolii;

- BJIaJIETh 3aKOHOMEPHOCTAMU, 3aKOHAMU U
TEOpHUSAMU (3aKOH BCEMHUPHOTO TAroTeHus, I, Il u
III 3axonel Hpr0TOHA, 3aKOH COXpaHEHUs
MEXAHUYECKON HEPTUH, 3aKOH COXPaHEHUs
MMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHUII,
IIPUHLIMII PAaBHONIPABHOCTH MHEPLIUAIBHBIX
CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUUECKYIO
TEOPHUIO CTPOEHUS BELIECTBA, I'A30BbIC 3aKOHBI,
NEPBBIN 3aKOH TEPMOAUHAMUKH; 3aKOH
COXPaHEHHUs IIEKTPUUYECKOTO 3apsAia, 3aKOH
Kynona, 3akon Oma Juist yyacTka Lenu, 3aK0H
Oma 11151 TOJTHOM IEKTPUYECKON LIENH, 3aKOH
Jxoyns - JIeHna, 3aK0H 2J1€EKTPOMarHUTHOU
WHIYKIIUH, 3aKOH COXPAHEHUs DHEPIUH, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPaHEHUsI CBETA, 3aKOH
OTpaXCHMsI CBETA, 3aKOH NIPEJIOMJICHUS CBETA,
3aKOH COXPaHEHMsI SHEPTUH, 3aKOH COXPAaHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHUS DJIEKTPHUECKOTO
3apsja, 3aKOH COXpPaHEHHsI MacCOBOI0 YHCIIA,
noctynarsl bopa, 3aKk0H pagl0aKTUBHOIO
pacnajzia); yBepeHHOE UCII0JIb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEHN MU aHaIn3e (PU3NUECKUX
SIBJICHUM U ITPOIIECCOB;

- c¢(OpMHUPOBATh YMEHUS pelIaTh pacueTHbIE
3aJ1a4M C SIBHO 33JaHHON (PM3NYECKON MOJIETIBIO,
UCTONB3Ys (PU3NUECKHE 3aKOHBI M IPUHLIUIIBL; Ha
OCHOBE aHaJIW3a YCJIOBUS 33a/1a4M BHIOMPATh
(bu3nUeCKyr0 MO/IENb, BBIIEIATh (PU3NYECKHE
BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE JITIS €€
pelIeHns], IPOBOAUTH PACUETHI U OLIEHNUBATH
peaIbHOCTb MOTYYEHHOI'0 3HaYeHHs PU3NUECKON
BEJIMYMHBI; pelIaTh KaueCTBEHHBIE 3a/1a4H,
BBICTPauBasi JIOTHYECKH HETPOTUBOPECYUBYIO



OK 02. Vcriop30BaTh COBPEMEHHBIC
CpeCTBa MOMCKA, aHAIN3a U
WHTEpIIpeTauu HHHOPMAIIUH, 1
UH(POPMAIMOHHBIC TEXHOJIOTHH IS
BBITTOJIHEHUS 33]1a4 IPOPECCHOHATBHON
JESATCIIEHOCTH

B 00J1acTH IEHHOCTH HAYYHOTI'0 MO3HAHUS

- ¢cpOpPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKH,
OCHOBAHHOT'O Ha JUAJIOTe KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJUKYJIbTYPHOM MUPE;

- COBEPIIICHCTBOBAHHUE SI3IKOBOM M YUTATEILCKOMN
KYJIbTYpbI KaK CpEJICTBAa B3aUMOJCHCTBUS MEKIY
JIOIBMU Y TTIO3HAHUS MUDA;

- OCO3HAHME I[IEHHOCTHU HAYYHOH JeATEIbHOCTH,
TOTOBHOCTB OCYIICCTBJISATH IPOCKTHYIO U
HCCIEA0BATENIbCKYIO ACSATEIbHOCTh MHAUBUAYAIbHO
U B TPYIIIE;

OBJ1aieHHe YHUBEPCAJTbHBIMH YUeOHBIMU
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

B) padoTa ¢ unopmanmeii:

- BIIaJICTh HaBBIKAMU MOJTy4eHUs1 HHPOpMAIIUU U3
HWCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIILHO
OCYUIECTBJIATH MOUCK, aHAIN3, CUCTEMATU3ALNIO U
HWHTEpIpeTaIio nHOOpMAIUU Pa3INIHbIX BUIOB U
(dhopM mpencTaBiIeHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
y4eTOM Ha3HaueHUs: HHPOPMAIUH U 1IETIEBOU
ayTUTOPHUH, BBIOMpas ONTUMATIBHYIO popMy
MPEACTAaBICHUS U BU3YyaIU3allNHY;

- OLICHUBATh JIOCTOBEPHOCTD, IETUTUMHOCTD
nH(pOpMaIINHY, €€ COOTBETCTBUE IPABOBLIM H
MOPATbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BATh Cpe/icTBa HH(POPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3AIMOHHBIX 33724 ¢ COOJII0ICHHEM

LENOYKY PacCyKICHHUM C OIIOPOH HA U3yYEHHBIC
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS
-c(hopMUpPOBaTh YMEHHUS YUUTHIBATh IPAHUIIbI
NPUMEHEHHS U3YYEHHBIX (PU3NYECKUX MOIECIICH:
MaTepuaabHas TOYKa, MHEPLUAJIbHAsA CUCTEMA
oTcueTa, UJealIbHbII ra3; MOJEIN CTPOCHHUS ra3oB,
KHUJIKOCTEH U TBEPABIX T€J, TOUCUHBIN
AIIEKTPUYECKUN 3apsl, IACpHAst MOJEIb aTOMA,
HYKJIOHHasi MOJEJIb aTOMHOTI'O S1pa IIPY PEIICHUN
bu3nYecKux 3a1a4;

- c(opMHUPOBaTh COOCTBEHHYIO ITO3ULUIO 110
OTHOILIEHHIO K (pr3nueckort HHpOpMaIuy,
I10JIy4a€MOU U3 pPa3HbIX HCTOUYHUKOB, YMETh
MCII0JIb30BaTh IU(PPOBbIE TEXHOJIOTUH JIIS
IIOMCKA, CTPYKTYPUPOBaHUs, HHTEPIPETAUU U
NpeCTaBICHNs y4eOHOM U HAYIHO-TIOMYIISIPHON
MHpOpPMALIUY; Pa3BUTh YMEHHS KPUTHUECKOTO
aHaJIM3a MoyiyyaeMoi nuHdopmanuu



OK 03. [TnannpoBath 1 peaan30BbHIBATH
coOcTBeHHOE TPO(HECCHOHATBEHOE U
JIMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO ICTEIBHOCTD
B ipodeccuoHanbHoO chepe,
UCIIOJIb30BATh 3HAHUS 110 (PMHAHCOBOU
IPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX
CHUTYaIUIX

TpeOOBaHUIT SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH,
TUTHEHBI, PECYPCOCOepEKESHHMSI, TPABOBBIX H
ATUYECKUX HOPM, HOPM HH(DOPMAITHOHHOM
0€e30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHMSI U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHOM 0€30MMacHOCTH
JUYHOCTH

B ob1actn AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

== C(bOpMPIpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUsI,
OTUYCCKOI'O ITIOBCACHHU,
- CIIOCOOHOCTH OLOCHUBATb CUTYAllUIO U IIPUHUMATDH

OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh HAa MOPAJIbHO-

HPaBCTBEHHbIE HOPMBI U IEHHOCTH;
- OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTONYMBOTO OYyIyIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISIM U
(unu) IpyruM YieHaM CeMbU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHATHS LICHHOCTEN
CEeMEHHOM )KU3HU B COOTBETCTBUU C TPAAULIUSIMHU
HaponoB Poccuu;

OBJajieHHe YHUBEPCAJIbHBIMY PeryJsiTHBHBIMU
AefiCTBUSIMHU:

a) CaMOOPraHU3aLMA:

- CaMOCTOSITEIILHO OCYIIECTBIISITH TTO3HABATEIHLHYIO
JeSTeNIbHOCTb, BBISIBIISITH MPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeNbHOM IEATETHPHOCTH U KU3HEHHBIX
CUTYaIHsIX;

- CAMOCTOSITEIBHO COCTABIIATH IJIAH PEIICHUS
MPOOJIEMBI C YIETOM UMEIOIITHXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOUTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYAalUsIM;
croco6cTBOBaTH (HOPMUPOBAHUIO U MTPOSBIICHUIO
IIUPOKOH SPYIUIIMH B pa3HBIX 00JACTAX 3HAHUM,

- BJIaACTb OCHOBHBIMU METOJJAMH HAYUHOI'O
NO3HAHMS, HCIIOJIb3YEMbIMU B (PM3HUKE: IPOBOAUTD
MMpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BEJINYMH, BEIOMPAsi ONITUMAJIBHBIN CII0CO0
HU3MCPCHUA U UCIIOJIB3Yyd N3BCCTHLIC MCTOAbI
OLICHKH MOTPEIIHOCTEeN N3MEPEHUH, IPOBOAUTD
MCCIICIOBAaHHUE 3aBUCUMOCTEH (PrU3MUecKrX
BEJINYMH C MCIIOJIb30BaHUEM INPSIMbBIX H3MEPEHUIA,
OOBSCHATH MOJTyYEHHBIE PE3YIbTATHI, UCTIONb3YSI
¢du3nveckre Teopru, 3aKOHbI U TIOHATHS, U JI€1aTh
BBIBOJIBI; COOJIIOIaTh MTPaBMIiIa 6€3011acHOTo Tpyia
IIPY IPOBEIEHUH UCCIIEAOBAHUM B paMKax
y4eOHOro dKCIIEpUMEHTa U yueOHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH C
MCIIOJIb30BaHUEM IIU(PPOBBIX U3MEPUTENBHBIX
YCTPOMCTB U 1a60paTOPHOro 000PyA0BAHUS;
c(hopMUPOBAHHOCTH MPEACTABICHUN O METOaX
MOJTyYEeHHUs] HAyYHbIX aCTPOHOMMUYECKUX 3HAHUH



OK 04. DpdexTrBHO
B3aUMOJICCTBOBATH U pabOTaTh B
KOJJICKTHBE U KOMaH/Ie

MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U
KYJbTYpPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

WCIOJIb30BaTh MIPUEMBI peIeKCUU ISl OLIEHKH
CUTYaIluH, BBIOOpA BEPHOTO PEIICHHUS;

- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIN HHTE/VIEKT,
NpeAnoJaraniui copMMpoOBaHHOCTD:
BHYTPEHHEH MOTHBALIMHU, BKIIFOYAIOIIEH CTpeMIICHUE
K JIOCTHUKEHUIO LIETU U YCIIEXY, ONTUMHU3M,
WHUILIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO1s U3
CBOHMX BO3MOKHOCTEH;

- SMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh
SMOIMOHAIIBHOE COCTOSIHUE IPYTUX, YUYUTHIBATH €TI0
MIPH OCYILIECTBICHUH KOMMYHHKAIIMH, CTIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAOIIUX
CIIOCOOHOCTH BBICTpauBaTh OTHOILLIEHUS C

JPYTUMH JIHOABMH, 3200TUTHCS, IPOSBIATH

MHTEpEC U pa3peraTh KOH(IUKTHI

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH
U CaMOOIIPEIEICHUIO;

-OBJIa/ICHHE HaBbIKaMHU y4eOHO-HCCIe0BaTEIbCKOM,
IIPOEKTHOM U COLIMAJIBHOM J1€ATENBHOCTH;
OBj1aieHHe YHUBEPCAJIbHbIMU
KOMMYHUKATHBHBIMH /1CHCTBUAMM:

0) coBMecTHAs NeITEJIbHOCTD.

- IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA
KOMaHJHOW U UHJIMBUyaIbHOU paboThI;

- IPUHUMATD LIEJIM COBMECTHOM IEATENBHOCTH,
OpPraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBHS 110 €€
JIOCTHIKEHHIO: COCTaBIIIThH TJIaH ACHCTBHI,
pacnpenesaTb pojau ¢ y4eTOM MHEHHH y4aCTHUKOB

- OBJIaJIETh YMEHUSAMHU padOTaTh B rPyMIIE C
BBIMIOJIHEHUEM PA3JIMUHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyMIIbl, PALIMOHAIEHO
pacnpenensiTh 1eITeIbHOCTh B HECTAaHJAPTHBIX
CUTyallusX, aICKBATHO OCHMUBATH BKJIAJ KaXXJ10I0
13 YYaCTHUKOB T'PYIIIIHI B PEIICHHE
paccMaTpuBaeMoi TPOOIeMBbI



OK 05. OcymiecTBisTh YCTHYIO U
IIICbMEHHYIO KOMMYHHMKAILIUIO Ha
rocyapCTBEHHOM s3bIke Poccuiickoin
denepanuu ¢ y4eToM 0COOEHHOCTEN
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

00CYyXIaTh pe3ybTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBHSIX
pEAbHOTO, BUPTYAILHOTO M KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYAIUX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM
OBiageHne yHMBePCAJIbHBIMU PeryasiTHBHBIMH
AefiCTBUSIMU:

I') MPUHSTHE ce0sl U APYTUX JIIOIEH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTHX JTFOACH
IIPY aHAJN3€ Pe3yIbTaTOB JACSITENbHOCTH;

- MpU3HABATh CBOE MIPABO M MPABO APYTHUX JIOJIEH Ha
OIIIOKHU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C
MO3ULUHN IPYTrOro 4eJIOBEKa

B o01acTH 3cTeTHYECKOr0 BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOLLIECHHUE K MUPY, BKIIKOYAs
ACTETUKY OBITA, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPY/Aa U OOIIECTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTh BOCIIPUHUMATh Pa3IUYHbIC BUIBI
HUCKYCCTBA, TPAJUILIMU U TBOPUYECTBO CBOETO U APYTUX
HapOJ0B, OIIYIIATh 3MOLIMOHAIBHOE BO3/ICHCTBUE
HCKYCCTBA;

- YOSKJIEHHOCTh B 3HAYMMOCTH JIJIsl INYHOCTH U
o01ecTBa OTEYECTBEHHOTO M MUPOBOT'O HCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPAJUIIMN U HAPOAHOTO
TBOpPYECTBA;

- TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUIAX
HCKYCCTBa, CTPEMIJICHUE MTPOSIBIIATH KaueCcTBa
TBOPYECKOM JINUHOCTH;

OBJjaieHHe YHUBEPCAJIbHBIMU
KOMMYHHKATUBHBIMH JeHCTBUSAMMU:

- chopMHpOBaATH YMEHUS PACIO3HABATH
buznueckue SBiIeHUs (IIPOLECCH) U OOBSICHATD UX
Ha OCHOBE M3yYEHHBIX 3aKOHOB: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE,
CcBOOOIHOE MMaJeHUE TEN, ABMKEHHE T10
OKPYXKHOCTH, HHEPITUS, B3aUMOJICHCTBUE TEll,
KoJie0aTenbHOE TBUKEHUE, PE30HAHC, BOIIHOBOE
nBrxkeHue; nuddysus, OpoyHOBCKOE TBUKEHUE,
CTPOCHUE KUJIKOCTCH U TBEPJIBIX TEI, U3AMECHEHUE
o0bema Ten Mpu HarpeBaHuU (OXJIAXKICHUN),
TEIIOBOE PaBHOBECHE, NCIIAPCHHE, KOHICHCAIINS,
TUTaBJICHUE, KPUCTAUIU3AIINS, KUTICHHUE,
BJIQXKHOCTH BO3/yXa, CBS3b CPEIHEH
KHMHETUYECKOU SHEPTUU TETJIOBOTO JBUKCHHS
MOJIEKYJI ¢ a0COIIFOTHOM TEMITepPaTypoOid,
MOBBIIIICHHUE JTABJICHHSI Ta3a MPH €0 HarpeBaHUU B
3aKpBITOM COCYJI€, CBSI3b MEXKY IapaMeTpaMu
COCTOSTHUS Ta3a B U30IPOLIECCaX; AICKTPHU3AIIH
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY’Karollen cpeasl,
pecypcocOepeKeHnI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUHU KIIuMarTa,
IPUHLINIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPEKTUBHO
JIECTBOBATH B UPE3BbIYaNHBIX
CUTYaIUAX

I1K 2.2. BeINOJHATH CTPOUTEIBHO-

a) o0IIeHue:

- OCYIIECTBJISITh KOMMYHHUKAIIMH BO BceX cepax
JKU3HHU;

- pacrio3HaBaTh HEBEpOAIBHBIC CPEACTBA OOIICHUS,
IIOHHMMAaTh 3HAYCHHUEC COLIMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEIMOCHUTKH KOH(MIMKTHBIX
CUTyallui ¥ CMATYATh KOH(IUKTEHI;

- pa3BEpHYTO U JIOTUYHO U3JIAraTh CBOK TOUKY
3pEHHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB

B o0/1acTH 3K0J10THYECKOT0 BOCITUTAHMS:

- chopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI,
TMOHMMAHHUE BIIMSHUS COLMATBEHO-2KOHOMHYECKUX
MPOLIECCOB Ha COCTOSIHUE MTPUPOAHON U COLIUATIBHOM
Cpelibl, 0OCO3HAaHKE TTI00aIbHOTO XapaKTepa
9KOJIOTUYECKHX MPOOIIEM;

- INIAHUPOBAHUE U OCYLIECTBIIEHUE ACICTBUI B
OKpY>KaloIlleH cpelie Ha OCHOBE 3HAHUS LIEJIeH
YCTOWUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE JIEHCTBUM, IPUHOCSIINX BPEL
OKPY>KaroOIEeN cpese;

- YMEHHE MMPOTHO3UPOBATH HEOIATOMIPUATHBIE
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JNEUCTBHMN, TPEAOTBPALATh UX;

- pacUIMpPEHHE OIbITA ACSITEIBHOCTH SKOJOTUUECKON
HaNpaBJIE€HHOCTH;

- OBJIaJICHUE HaBBIKAaMH y4eOHO-
HCCIIEI0BATENIBCKOW, IPOEKTHON U COLMAJIbHON
JEATEIIbHOCTH

1) chopMHpPOBAaHHOCTH MPEACTABICHUW O POJH H
MecTe (U3UKM U aCTPOHOMHU B COBpPEMEHHOU
Hay4YHOW KapTHHE MHpa, O CHCTEMOOOpa3yroImiei

TeJI, B3aUMO/JIeHCTBUE 3aps10B, HArpeBaHUE
IIPOBOJIHUKA C TOKOM, B3aUMO/ICHCTBHE MarHuTOB,
AJIEKTpPOMarHuTHasi UHAYKLUS, 1EHCTBHE
MarHUTHOT'O TOJIsI HA IPOBOAHUK C TOKOM U
JBIKYLIUICS 3apsill, 2JIEKTPOMArHUTHBIE
KoJIeOaHUs U BOJIHBI, IPSIMOJIMHEIHOE
pacrnpocTpaHEHHE CBETa, OTPA’KEHUE,
npesoMieHue, nHTephepeHys, udpakuus u
MOJIIpU3aLusl CBETa, TUCIIEPCUs CBETA;
dboToanekrpruyueckuii 3pPeKT, CBETOBOE TaBIICHHE,
BO3HHUKHOBEHUE JINHENYATOT0 CIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAs! U UCKYCCTBEHHAs
pPasio0aKTUBHOCTD

- chopMHpOBaTh YMEHUS IPUMEHSATh NIOJy4YEHHbBIE
3HaHUA JUIsl OOBSICHEHUS YCIIOBUH NPOTEKAHUS
(¢u3HYECKUX SIBICHUN B IPUPOJIE U JIJISl IPUHATHUS
IIPAKTUYECKUX PELICHUN B TIOBCEAHEBHOMN KU3HU
JUtst obecrieyeHusi 0€30MacHOCTU IpU 00palleHnn
¢ OBITOBBIMU MPUOOPAMU M TEXHUUECKUMHU
YCTPOMCTBAMM, COXPAHEHHUSI 310POBbS U
cOOJII0ZICHHS] HOPM 9KOJIOTMYECKOI0 TIOBE/ICHUS B
OKpY’Kalollel cpesie; MOHUMaHue He00X0AUMOCTH
MPUMEHEHHUS JOCTHKEHUHN (PU3UKU U TEXHOJIOTUI
JUIsl paliMOHAJIBHOTO MTPUPOIOIIOIb30BaHUS

- BIAACTb OCHOBHBIMH METOAAMHM HAy4HOTO
MO3HAHUS, UCTIONB3YEMBIMU B (PU3HUKE: IPOBOIUTH
OpsMble U KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX
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MOHTQ)XHBIE, B TOM YHUCIIE OT/ICJIOYHbIC
paboThI HA 00BEKTE KATUTAITBHOTO
CTPOUTENbCTBA

[IK 2.4. OcyimecTBisTh MEPOIIPUITHS
10 KOHTPOJIIO KaueCTBA BBITIOIHAEMBIX
paboT M PacxolyeMbIX MaTepUalIOB

[1K 4.2. BeINOJHITH MEPONIPUATHS TIO
TEXHUUYECKOH KCITyaTaluu
KOHCTPYKIIUN U UHKEHEPHOTO
000pyI0BaHUS 3IaHHUI

poiu (UMK B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKH W COBPEMEHHBIX TEXHOJIOTHH, O BKJIale
POCCHUCKHX U 3apyOeKHBIX YYCHBIX-(DU3UKOB B
pa3BUTHE HAyKHU; MTOHUMaHUEe (PU3NUECKON CYITHOCTU
HaO0JII0/TaeMBIX SIBIICHUH MUKpPOMHpA, MAaKpOMHpa U
MeramMmpa; TOHMMaHH€ pOJIM acTPOHOMHUU B
MIPAKTUIECKON JIESITEIIBHOCTH YeJlIoBeKa u
JaJIbHEHIIeM HAay4YHO-TEeXHUYECKOM Pa3BUTUH, POJIU
¢u3ukn B (OPMHUPOBAaHMH  Kpyrozopa u
(YHKIIMOHATTBHOM  TPAMOTHOCTH  YeJIOBEKa s
pEIICHUS TPAKTUICCKHX 3a7a9;

2) cpOopMHUPOBAHHOCTb YMEHUN  pacloO3HaBaTh
(dusnueckre SBICHUS (MIPOLECCh) U OOBSICHATH UX Ha
OCHOBE H3YYCHHBIX 3aKOHOB: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE  MPSAMOJUHEHHOE  JIBIIKEHHE,
cBOOOHOE TAZICHHE Tell, JBUKEHHE 0 OKPY>KHOCTH,
WHEpLHMs, B3aUMOJEHCTBUE Tel, KojebareabHoe
JIBUKEHHE,  pPE30HAHC, BOJIHOBOE  JBW)KEHHUE;
muddy3usi, OpOYHOBCKOE JIBIDKCHHE, CTPOCHHUE
KHUJKOCTEH U TBEPIBIX TEN, U3MEHEHHE O0bema Tell
mpu  HarpeBaHWW  (OXJIAXJICHWH),  TEIUIOBOE
paBHOBecHe, HCMapeHUe, KOHICHCAllUs, TUIaBIEeHHE,
KpUCTAJUTU3AINs, KHIICHUE, BJIQKHOCTh BO3AyXa,
CBSI3b CpElIHEH KUHETHMYECKON HSHEPruu TEeIIOBOTO
JBIDKEHUSI MOJIEKYJI ¢ aOCOJIIOTHOM TeMIlepaTypoH,
MOBBIIIICHUE JaBIIEHUS ra3a MPH €ro HarpeBaHUU B
3aKpPBITOM COCYJle, CBS3b MEXAYy IapameTpamu
COCTOSIHUSI Ta3a B U30MPOIECCaX; AIIEKTPU3ALUS Tell,
B3aMMOJICHCTBUE 3aps70B, HArPEBaHHE MPOBOJIHUKA
c TOKOM, B3aMMOJICHCTBHE MarfuToB,
JJIEKTPOMarHUTHAs WHTYKIIAS, JeicTBHE
MarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM U
JBYOKYIIUICS 3apsif, SJIEKTPOMAarHUTHBIE KOJIeOaHuUs
Y BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTpPaHEHUE CBETA,
OTpakeHue, peoMIICHHE, uHTepdepeHIus,

BEIMYMH, BBIOMpas  ONTUMaJbHBIM  crocoO
U3MEpPEHUsI M UCIOJB3ysl H3BECTHBIE METObI
OLICHKM IOIPEIIHOCTEN HM3MEPEHUH, INPOBOAUTH
UCCIIEIOBAaHUE 3aBHCHUMOCTEN bu3nyeckux
BEJIMYUH C MCIIOJb30BAaHUEM IIPSIMBIX U3MEPECHMUI,
OOBSICHATh TOJYYEHHBIE PE3yJbTaTbl, UCIONb3Ys
¢du3nveckre Teopur, 3aKOHbI U MIOHITHSA, U J1EJIaTh
BBIBO/JIBI;

- yMEHHME  IIPUMEHATH 3aKOH  COXpPaHEHHUA
MEXaHUYECKOM YHEPTrUU Ha IPAKTHUKE;

- chopmupoBaTh  yMEHHS  MPAKTUYECKOTO
MIPUMEHEHUS buznueckux 3HaHUI B
MOBCETHEBHOM  JKM3HM IS MCIIOJIb30BAHUS
MIPOCTBIX MEXaHU3MOB, UHCTPYMEHTOB,
TPAHCIIOPTHBIX CPEJICTB;

- c(hopMHpPOBaHHOCT, YMEHUH Ppacro3HaBaTh

¢uznueckue ABIeHUS (MPOLEeCcChl) U OOBSICHITD UX
Ha OCHOBE MW3Y4YEHHBIX 3aKOHOB: YpPAaBHEHHE
COCTOSIHUS U/I€aJIbHOTO ra3a, ra30Bble 3aKOHBI;

- ¢(OpMHUPOBAHHOCTh YMEHUS peIIaTh pacueTHbIE
3aJjaud: HAa OCHOBAaHMM aHaJu3a  yCJIOBUSA
BbIOMpPaTh (U3MYECKHE MOJIeNM, OTBEYalolIne
TpeOOBaHUSAM  33/ayd, MPUMEHITh (HOPMYIIbI,
3aKOHBI,  3aKOHOMEPHOCTH M TOCTYJaThl
¢bu3nyecKux  TEOpUH  MpPU  HCIOJIB30BAHUU
MaTEMaTUYECKUX METOAOB  pEIIEeHUs  3ajad,
MIPOBOANTH PACUYEeThl Ha OCHOBAaHUHM HMEIOLIUXCS
JIAaHHBIX, QHAIN3UPOBaTh  pE3yNbTaTbl U
KOPPEKTUPOBAaThb METOJbl pPEIICHUS C Y4YETOM
MIOJIyYEHHBIX PE3YJIbTAaTOB; PEIIATh KAUECTBEHHBIE
3ajauyM, TpeOyrouMe NPUMEHEHUsS 3HaHUM U3
pasHBIX pa3zesioB LIKOJBHOTO Kypca (U3UKH, a
TaK)K€ MHTETPALUU 3HAaHUN U3 IPYrUX MPeIMETOB
€CTECTBEHHOHAY4YHOTO LIUKJIA,;

- c(pOPMHUPOBAHHOCTh YMEHUIN NTPUMEHATh 3aKOHBI
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TUQpaKIUs U MOJIIPU3AIUs CBETa, AUCIIEPCUS CBETA;
(dhoTtosnekTpuueckuii 3(hPeKxT, CBETOBOE MaBJICHHE,

BO3HUMKHOBEHHME JIMHEMYAaTOro  CIEeKTpa aroma
BOJOPOJA,  €CTECTBEHHass M  HCKYCCTBEHHas
PaZIOAKTUBHOCTH;

3) BiaseHHE OCHOBOMNOJATAIOMIUMHU (HU3HMUECKUMU
MOHATUAMH M BEJIMYMHAMH, XapPaKTEPU3YIOIIHUMHU
¢busnueckue MIPOLIECCHI (cBsI3aHHBIMU c

MEXaHUYECKUM JIBI)KCHHEM, B3aUMOJICHCTBUEM TeEI,
MEXaHUYECKUMHU KOJeOaHUSIMU U BOJHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOEHHUEM BEIECTBA, TEIJIOBBIMHU
Mpoleccamu; MEKTPUIECKUM U MATHUTHBIM MOJISIMH,
BJIEKTPUYECKUM TOKOM, AIEKTPOMArHUTHBIMU
KoJe0aHUsSIMU U BOJTHAMU; ONTHYECKUMHU SIBICHUSMU;
KBAaHTOBBIMHU  SIBJICHUSIMH, CTPOCHHEM aroMa |
aTOMHOTO Si[pa, PaJUOAaKTHBHOCTBHIO); BIAJICHUE
OCHOBOITOJIaratO MU ACTPOHOMUYECKUMHU
MOHATUAMM,  TO3BOJSIOIIMMU  XapaKTepU30BaTh
MPOLECCHI, MPOUCXOASANINE HA 3BE3JaX, B 3BE3JHBIX
CUCTEMaX, B MEXTaJaKTUYECKOW cpele; IBUKECHHE
HEOCCHBIX TelI, DBOIIONUIO 3Be3]] U BeelleHHOl;

4) BmageHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TeopusiMu (3aKoH BceMupHoro tarotenus, I, 11 u 111
3aKOHbl HpIOTOHA, 3aKOH COXpaHEHMSI MEXaHUYECKOI
SHEPTHUH, 3aKOH COXpPAaHEHUS HUMITYJIbCa, MPUHITUI

Cyncpno3nunumuu ChJI, IIPUHOWUII PaBHOIIPABHOCTH
HHEPpHUATIBHBIX CHUCTEM OTCYUECTA; MOJICKYIAPHO-
KHUHCTHYCCKYIO TCOPHUIO CTPOCHHUA BCIICCTBA,

ra3oBbI€ 3aKOHBI, MEPBBIM 3aKOH TEPMOIAUHAMHKH;
3aKOH COXPAHEHUS BJEKTPUUECKOTO 3apsija, 3aKOH
Kynona, 3akon Oma st ydactka 1emnu, 3akoH Oma
JUTS TIOJTHOM 3JIEKTPUYECKOM Ienu, 3akoH J[xoyns -
JleH1ia, 3aKOH AJEKTPOMATHUTHON WHAYKIWH, 3aKOH
COXpPaHCHUSI DBHEPruu, 3aKOH MOPSIMOJUHEWHOTO
pacmpoCTpaHEHUs] CBETa, 3aKOH OTPAKEHUS CBETA,

KJIACCUYECKOW MEXaHWKH, MOJIEKYIISPHOU (PU3UKH
n TEPMOJMHAMUKH, AJIEKTPOJMHAMUKH,
KBaHTOBOM  (M3HMKH, TOHUMATh  BCEOOIIHIA
xapakTep (yHIaMEHTaJbHBIX 3aKOHOB (3aKOH
COXpAaHEHUSI MEXAHUYECKOM DHEpPruu, 3aKOH
COXpaHEHUs] HUMIYJIbCa, 3aKOH BCEMHPHOTO
TATOTEHUS, IEPBBIM 3aKOH TEPMOJIUHAMHUKH, 3aKOH
COXpaHEHHUsI JJIEKTPUUECKOTrO  3apsia, 3aKOH
COXpaHEHUs SHEPTUN); OTHOCHTCIHLHOCTh
MEXaHUYECKOTO JIBYDKCHMS, (hopmyb
KHHEMAaTUKH  PABHOYCKOPEHHOTO  JIBMDKCHHS,
npeoOpa3zoBanus [amuies Uisl  CKOPOCTH H
nepemMenieHusi, Tpu 3akoHa HploTOHA, MpUHIMUI
OTHOCUTENILHOCTH ['anmumnes, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHHS HMIYyJIbCca |
MEXaHWYECKOH SHEPruH, CBS3b PabOThI CHIIBI C
W3MEHEHUEM MEXaHUYECKOW DHEPruu, YCIOBUS
paBHOBECHUSI TBEPAOrO TeJNa; CBSI3b JIABICHUS
WJICAIbHOTO Tra3a €O CpPEIHE KUHETHYECKOU
SHEPTUeH TEIUIOBOTO JBUKEHHUS U KOHIIEHTPALIHEH
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA CO
CpelHel KWHETHUYECKOW DHEpPruerd ero 4YacTull,
CBS3b JIaBJICHHS HUICaIbHOTO rasa c
KOHIIGHTpAllMed MOJIEKYJl M €ro TeMIepaTypoil,
ypaBHeHue MenneneeBa-Kianeiipona, mepBblil
3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHHUS
SHEPTMM B  TEIUIOBBIX  TMpoIeccax;  3aKOH
COXpAaHEHHUsI  DIIEKTPUUECKOTO  3apsla, 3aKOH
Kynona, moTeHIIManbHOCTh 3JIEKTPOCTATHUECKOTO
MOJIsl, TPUHLMI CYNEPIO3UINH AIEKTPHUUECKUX
nosel, 3akona Kynona; 3akonsl OMa aJ1s1 ygyacTka
Hend M JJI 3aMKHYTOM SJEKTPUYECKOM LIenH,
3akoH J[xoynsa-JIeHna, 3aKOH 3JIE€KTPOMarHMTHOMN
WHIYKIWH, MIPaBUIIO Jlenna, MOCTYJIAThI
CHeraIbHOM TEOpUHU OTHOCHUTEIBHOCTH
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3aKOH TMPEJIOMJICHUST CBETa; 3aKOH COXPaHEHUS
SHEpPIrHH, 3aKOH COXPaHEHHs] HMITYJbCa, 3aKOH
COXpaHEHHMsS  JJIEKTPHUECKOro  3apsiaa,  3aKoH
COXpaHEHHsT MacCOBOTO 4YHCIA, IMOCTyJIaThl bopa,
3aKOH  paJMOAKTHBHOTO  pacraja); yBEpEHHOE
WCIOJIb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEW NpHU
aHanmn3e GU3NYECKUX SBJICHUN U MPOIECCOB;

5) yMeHHWE YUYMTBHIBaTh TPAHUIBI [PHUMCHEHHUS
W3YYEHHBIX (HU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEPIHAJIbHAs CUCTEMa OTCUEeTa, UICATbHBIN
ra3; MOJICI CTPOCHUS Ta30B, JKUAKOCTEH U TBEPIBIX
TEJI, TOYCYHBIH OSJICKTPUYCCKUN 3apsill, sIepHas
MOJIeNIb aTOMa, HYKIIOHHAs MOJEIh aTOMHOIO sapa
IIPU PEUICHUN (U3UUCCKUX 33]1a4;

6) BIaJeHHE OCHOBHBIMH METOAAMH HAYy4YHOIO
MO3HAHUs, UCIOJb3yeMbIMU B (U3UKE: MPOBOJIUTH
npsiMble W KOCBEHHBIE W3MEPEHUs (HU3NIECKUX
BEJIMYHH, BbIOMpast ONITUMAJIbHBIN crnoco6
M3MEPEHUsT M UCTIONIb3YS U3BECTHBIC METOJIBI OLIEHKU
MOTPENIHOCTEN U3MepeHuil, MIPOBOJIUTH
WCCIIE/IOBAaHNE 3aBHCUMOCTEH (U3UYECKUX BEITHYNH
C HCIOJIb30BaHMEM IMPSAMBIX M3MEPEHHH, OOBSICHATh
MOJTyYCHHBIE PEe3YNbTaThl, WCHOIB3ysd (PHU3NIECKUE
TEOPHM, 3aKOHbI W TOHATHUSA, W JeNaTb BbIBOBI;
coOnrofarh mpaBuia O€30MacCHOTO TpyAa IHpu
MIPOBEJICHUU HCCIEIOBaHUNH B paMKax Yy4eOHOro

JKCIIEPUMEHTA U yueOHO-HCCIIeI0BaTEebCKON
NESITEeIbHOCTH €  HCIOJIb30BaHUEM  LU(POBBIX
W3MEpPUTENbHBIX ~ YCTPOMCTB U J1aOOpaTOPHOIO

o0opyaoBaHus; CPOPMUPOBAHHOCTH IPEIACTABICHHMA
0 METO/aX TOJYYCHHUs] HAYYHBIX aCTPOHOMHUYECKHUX
3HAHUI;

7) chopMUPOBAHHOCTh YMEHHUS PEIIATh PACUETHHIC
3aJ1aud C SBHO 3aJIaHHOM (DU3MYECKOM MOJCIIBIO,
WCTIONB3Ysl (U3UYECKHUE 3aKOHBI W TPUHIUIIBI;, Ha

OWHIITEHHa,  ypaBHEHUWE  OHWHINTEWMHA  JUIs
dboToaddekra, TEpBBII W BTOPOM MOCTYJIATHI
bopa, npunuun HeonpeneneHHoctu ['eitzendepra,
3aKOH COXpaHEHHUs 3apsia, MAacCOBOTO 4YHClIa U
SHEPruM B SJIEPHBIX  PEAKIUAX,  3aKOH
pPaZo0aKTUBHOIO pacraja.
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OCHOBE aHaiM3a YyCJOBHS  3aJjauyd  BBIOMpATh
¢u3nuecKkyr0o  MOJAENb, BBIICIATH  (U3HUECKUE
BETMYUHBI W (QOPMYJIbI, HEOOXOTUMBIC Ui €¢
peuieHusi, MNPOBOAUTh pacyeTbl U  OLICHUBATh
pPEaTbHOCTh TOJYYEHHOTO 3HA4YeHUs (HU3NIECKON
BEJIMYMHBI;  pellaTb  KAayeCTBEHHbIE  3aJayH,
BBICTpaunBas JIOTUYECKHU HEMPOTUBOPEYUBYIO
LETIOYKY PACCYXJIECHHM C OMNOpOl HAa H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKHE SBICHHUS;

8)  chopmupoBaHHOCTH  YMEHUSI  MPUMEHSTH
MOJIyYEHHbIE 3HaHMSI JJIs1 OOBSICHEHMS YCIOBUM
MpoTeKaHus (PU3NYECKUX SBICHUI B MPUPOJE U IS
MPUHATUSA TPAKTHYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU Juis  o0ecrieuyeHus: 0OE€30MacHOCTH  MpuU
oOpameHud ¢ OBITOBBIMH  TpubOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpaHEHUs
310pOBbS U COOJIOJEHHS HOPM 3KOJOTHYECKOIO
MOBEJEHUS B OKpYyXarolleld cpeae; MNOHUMaHUE
HEOOXOJUMOCTH TPUMEHEHHUS TOCTIKCHUN (PU3UKH
u TEXHOJIOTUM JUTSt panMoOHAIBHOTO
MPUPOIONOIB30BAHUS;

9) chopMHPOBAaHHOCT, COOCTBEHHOW MO3WIIUU TIO
OTHOILEHUIO K ¢buznueckoit uH(popmanuuy,
MOJy4yaeMOil M3 pa3HbIX MCTOYHUKOB, YMEHHI
WCIIOJIb30BaTh IIU(PPOBbIE TEXHOJIOTHH JUIsl MOMCKa,
CTPYKTYPUPOBaHMUS, HUHTEpIpeTaIluu u
Mpe/CTaBlIeHUs] y4yeOHOW U HAay4YHO-TIOMYJSIPHOM
uH(hOpMAlIUY; PA3BUTHE YMEHHH KPUTHIECKOTO
aHaJIM3a MoJly4aeMoil HHpopMaIuy;

10) oBmameHue ymeHHsIMH pPabOTaTh B TpyHIe C
BBITIOJTHCHUEM  Pa3lIMYHBIX COLMUAIBHBIX  POJIEH,
IUIAHUPOBATh ~ PabOTy  TpPyNONbl,  palHOHAIBHO
pacrnpenenartb JAeATeIbHOCTh B  HECTaHAApPTHBIX
CUTYaIUsX, aJIeKBATHO OIIEHUBATH BKJIAJ KAXKJIOTO U3
YYAaCTHHKOB TPYyNIbl B PEIICHHE PacCMaTpPUBAEMOMN
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MIPOOJIEMBI,

11) OBJIQJICHHE (chopMHpPOBaHHOCTH
MIPEJICTABICHUI) TPABWJIAMU 3aMUCH  (PU3UICCKHUX
hopmyn penbedHO-TOUECYHON CUCTEMBI 0003HAYCHHIMA
JI. bpaiings (mig  cnenslx M CIA0OBHISIIHAX
00yJaronuxcs)
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2. CTpyKTypa H coJep:KaHHe 001e00pa30BaTeILHOM T CIMILTHHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Buna yueonoii O0beM B
padoTbI yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMBbI 180
AUCHUTLINHBI

1. OcHoBHOE coaep:kaHue 84
BT. U..
TeopeTuyeckoe oOyueHue 62
nabopaTopHbIe 3aHATHS, B TOM UUCIIE 10
camocTosITeNIbHas yueOHas padboTa 6
KOHTPOJIbHBIC PaOOTHI 12
2. IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE 88
cojlep:KaHue
BT. U..
TeopeTudyeckoe o0yueHue 64
na0opaTOpHbIE 3aHATUS 24
Koncynbranuun 2
IIpomeskyTouHas arrecTanus (IK3aMeH) 6




2.2. TemaTu4ecKkHii IJIaH U coiepKaHue TUCHUILIUHBI « DU3UKA»

HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JadopaTopHble U IPAKTHYECKHE dopmMupyembie
pa3/iesi0B U TeM PadoThI, HHAUBHUAYAJIbHBIN NPOEKT (eciu npedycmompenst) (:g::r o0mue u
npogdeccuoHaJIbHbIE
KOMIIEeTEeHIIUH
1 2 3 4
Bgenennue. Conep:xkaHue yueOHOro MaTepuaJia: 2 OK 03
®usuka u MeToabl | Ou3rka — QyHIaAMEHTATbHAS HAyKa O MPHPOJE. ECTeCTBEHHO-HAYYHBIH METO/I MO3HAHUS, OK 05
HAYYHOI0 MMO3HAHMSA | er0 BO3MOXKHOCTHM M TpaHULbl NPUMEHUMOCTU. ODKCHEPUMEHT M TEOpUs B IIPOLECCE
NO3HAHUS MNPHUPOAbL. MozenupoBaHue (HU3UUECKUX SIBIEHUM M mpoueccoB. Poib|
JKCIIEPUMEHTA M TEOPUU B INIPOLECCE IO3HAaHUA NpUponbl. DPusznyeckas BeIUUYUHA.
O®uznyeckue 3akoHbl. ['paHUIBI MNPUMEHMMOCTH (PU3UYECKHX 3aKOHOB U TEOpHil.
[Mpunmun  coorBercTBust. [loHsTHe O ¢usnueckoit kaptuHe wmupa. llorpemHocty
U3MEpeHU (U3NYECKUX BEIMYMH. 3HaYeHHEe QU3UKU npu ocBoeHuM npodeccuii CI1O u
cnenuaiabHoctel CIIO.
Paznen 1. Mexanuka 12(4/-) OK 01
Tema 1.1 Conep:xanue yueGHOro MaTepuaa: 4 OK 02
OcHoBBI KHHEMATHKH | MexaHHueckoe [BIDKCHHE W ero BHIbl. MarepuanbHas Touka. OTHOCHUTENBHOCTH OK 04
MexaHuyeckoro JBwkeHus. Cucrema orcuera. I[IpuHuun ortHocutenbHOCTH [ anumes. OK 05
CnocoObl  onucanust gaBwkeHus. Tpaekropus. Ilyrs. Ilepememenue. PaBHOMepHOE OK 07
npsiMOJIMHeHoe JBHKeHue. CKOopocTh. YpaBHEHUE JBMKEHUS. MTHOBEHHass U CpenHss K 1.1
cKopocTH. YckopeHue. [IpsAMoinMHENHHOE MOBM)KEHHE C TOCTOSIHHBIM — YCKOPEHHEM. TK 1.2
JIBI>KEeHHE ¢ TOCTOSHHBIM YCKOpEHHEM CBOOOJHOro majeHus. PaBHOMEpHOE IBHKEHUE K 2.1
TOYKM 10 OKPY)KHOCTH, YIJIOBass CKOpPOCTb. LleHTpOCTpEMHUTEIBHOE YCKOpPEHHUE. [K'2.3
Kunemartuka abCoOIIOTHO TBEPAOTO Tea
Tema 1.2 ConeprxkaHue y4eOHOro MaTepuasa: 2
OCHOBBI ITMHAMHUKH OcHoBHas 3amavya guHamMukd. Cuia. Macca. 3axonsl Mexanukn Hprorona. Cuiabl B
npupose. Cuina TSKECTU U CUJla BCEMHUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TSTOTEHHUS.
IlepBasg xkocmuyeckass CKOpOCTh. JIBMkeHUe IutaHeT U MaibliX Ted COJIHEYHOW CHUCTEMBI.
Bec. HeBecomoctb. CHitbl ynpyrocTu.
Tema 1.3 Copepxxanue y4eOHOro MarepuaJia: 2
3axonbl coxpanenus B| Ummynsc tena. Mmmynsc cuiibl. 3aKkOH COXpaHEHHs UMITyIbca. PeakTHBHOE NBHIKEHHE.
MeXaHuKe PaGota cunbl TsokectH Mo cunbl ynpyroctd. KoHcepBatuBHbIE cuibl. Vcnonb3oBaHue

3aKOHOB MCXAaHUKHU [OJId 00BACHEHHS JBUWKXCHUA HEOECHBIX Te€I H AJI1 pa3BUTUSA
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KOCMHYECCKUX I/ICCJ'IG,Z[OBaHI/II\/'I, T'paHuILlbl IPUMCHHUMOCTHU KJIACCHUYECKOM MEXaHHKH.

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHMIE 2
Ckanapuvie u eexmopuvie usuueckue eenuuunwvl. Cunvt mpenus. Mexanuueckas
paboma u mowgpocmsv. Kunemuueckaa suepzusa. Ilomenyuanvnasa suepzusn. 3aKoH
coxpanenusn  mexanuueckou  3Inepzuu. Ilpumenenue 3aK0H06  coOXpaHeHuUs.
Ilpakmuueckoe npumenenue Gu3uuecKux 3HAHUIL 6 MNOECEOHEGHOU JMHCUHU 0.
UCNOBb30BAHUA NRPOCMBIX MEXAHUZMOE, UHCIMPYMEHM 08, MPAHCNOPHIHBIX CPEOCME.
Pewenue 3a0au c npogpeccuonanvnoil nanpagnennocmuio no pasoeny «Mexanukay 2
Paznen 2. MoJiekyasipHasi pu3uKa H TEPMOJANHAMHKA 34 (12/4) OK 01
Tema 2.1 Coaep:xaHnue yueOHOIo MaTepuaJia: 6 OK 02
OcHoBbBI OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOU Teopun. Pa3mepsl 1 Macca MOJIEKYI U OK 03
MOJIEKYJISIPHO- aToMoB. bpoyHoBckoe nBukeHne. CUiibl U SHEPTUS MEXKMOJIEKYISIPHOTO B3aUMOIEHCTBHUS. OK 04
KHHETHYeCKOH TeoOpHHr CtpoeHue razoo0pa3HbIX, XKHUIKHX M TBEpAbIX Tel. MmeanbHblil ra3. JlaBieHue rasa. OK 05
OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOW Teopuu raszo. Temmeparypa u ee OK 07
n3MepeHue.  AOCOJIOTHBIM  HyJab  TemmepaTypbl. TepMonvHaMuyeckas — IIKaja K 1.1
temrnepatypbl. Temmepatypa 3Be3n. CKOPOCTH IBMXKEHHS MOJICKYJI W UX H3MEpEHHE. IIK 1.2
N3ompoueccel 1 ux rpaduki. IK 2.1
Pewenue 3a0au c npogheccuonanvnoii HanpasIeHHOCMbIO 2 [K'2.3
JlabopaTopHble 3aHATHS: 2
Jlabopamopnas paboma Nel. VIzydeHnne 0JHOTO U3 U30MPOIECCOB
Tema 2.2 Coaep:xxaHnue yueOHOT0 MaTepuaJia: 4
OcHoBBI BuyTpenHss sHeprust cuctembl. BHyTpeHHss1 sHeprusi ujaeainbHoro rasza. KonmuecTtBo
TepMOAMHAMUKH | TeruoTel. IlepBoe Hauano TepMonuMHaMMKH. AnuabaTHeIA mpouecc. Bropoe Havano
TepMoauHaMuKu. OXpaHa pUpObI
Pewenue 3a0au c npogheccuonanbHoil HANPAaAGIEHHOCMbIO 2
Tema 2.3 Conep:xanue yueOHOT0o MaTepuaJia: 4
ArperatHbie Ucnapenne wu xoHneHcanus. HacelimenHsli map u ero cBoiictBa. [lpuGoper ans
COCTOSIHHMSI BELIeCTBA | ONPEJEICHNs BIAXKHOCTH BO3ayxa. Touka pochl. Kumenne. 3aBUCMMOCTb TeMIEpaTyphl
u (azoBbie KUIIEHUs OT JaBlieHus. Kputuueckoe COCTOSHHME BEIECTBA. XapaKTEPUCTHKA HKHJIKOTO
nepexoasl COCTOSIHMS BellecTBa. 1I0BEpXHOCTHBIN €O KUAKOCTH. DHEPrUsl MOBEPXHOCTHOIO CIIOS.

bmwxunit nopsgok. KanuwnnsipHele siBAeHUS. XapaKTEPUCTUKA TBEPAOTO COCTOSIHUS
BemecTBa. Kpucrammuzanus. Kpucrammueckne u amopdHble Tena. YOpyrue CBOMCTBA
TBepAbIX Tea. 3akoH ['yka. Mexanuueckue cBoMcTBa TBepAbIX Tei. I[lmactuueckas

(ocTatounas) nedopmariusi.
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IIpogpeccuonanvno-opuenmuposannoe cooepricanue

Ypasnenue cocmoanuna wuoeanvnozo 2aza. I'azoevie 3axkonvl. Monapuaa 2azoeasn
nocmosannasn. I'azoevie 3akonvi. Monapuasa 2azoeana nocmoannas. Paboma u menioma
Kaxk ¢hopmot nepedauu nepzuu. Tennoemkocms. Yoenvnana menjioemkocms. Ypasuenue,
mennogozo 6ananca. Ilpunyun oeiicmeus mennogoii mamunsl. Tennogvlie oguzamenu.
KII/l mennoeoco oOeuzamens. Xonaoounvhvie mauwiunvl. Ilepezpemvtii nap u ez2o
ucnonvzoeanue ¢ mexuuke. Ilosepxnocmnoe namsasxcenue. Cmauusanue. fenenusn na
epanuye ncuokocmu c meepovim menom. Tennogoe pacuiupenue meepovix men u
brcuokocmeit. Korgppuyuenm nuneitnhozo pacwupenusn. Korgpgpuuyuenm o6vémnozo
pacuwupenus. Yuem pacwupenusn 6 mexnuke. Ilnaenenue. Yoenvnaa mennoma
nnaenenusn. Ilpakmuueckoe npumenenue 6 NOGCEOHEGHOU HCUHU PUUUECKUX 3HAHULL O
ceolicmeax 2azoe, xycuoKkocmeii u meepovix men. Adconrwmuas u OMHOCUMENbHAA
saxcHOCID 6030yXa.

Pewienue 3a0au ¢ npogheccuonanbHoil HanPagI1eHHOCHbI0

JlaGopaTopHble 3aHATHSA:

Vlabopamopnas paboma Ne2 Onpedenenue 61ax3cHocCmu 6030yxa.
Vlabopamopnas paboma Ne3 Onpedenenue Korghghuyuenma nogepxnocmmnozo
HamaM ceHus HcuoKocmu

KonTtpouabnas pa6ora Nel «MonekynspHas pu3nka U TEpMOAUHAMUKAY

Pazjnen 3. DaekTpoaunaMmnka

74 (34/18)

Tema 3.1
JJIeKTpHYecKoe ToJie

Conep:xaHue y4eOHOro MaTepuaJia:

DNEMEHTAPHBINA JIEKTPUUECKUN 3aps]]. DIEKTPUUYECKAs TOCTOSIHHAS. DJIEKTPUUECKOE TIOJIE.
HanpsokeHHoCTh snekTpudeckoro mons. IlpuHmmn cynepnosunmu mosneid. PaGota cuil
AIIEKTPOCTATUYECKOT0 nouis. [loTeHnnan. DHeprus 3MeKTpUIeCcKOro MmoJs.

4

Ilpogheccuonanvno-opuenmuposannoe codepicanue

3akoH coxpaHeHMs 3apsana. 3akoH Kynona. Onektpuueckue 3apsasl. [IpoBogHuku B
AIIEKTPUYECKOM ToJ1€. [IuanieKTpuky B anekTpudeckoM noste. [lonspuzanns 1uaneKTpruKoB.
PaznocTth IIOTECHIIUAJIOB. CBs3b MCXKAY HANPSKECHHOCTBIO W Pa3HOCTHIO IMOTCHIMAIOB
AIIEKTPUYECKOTO MOJIA. JNEKTPOEMKOCTb. EnuHuIbI snektpoeMkocTH. KoHaeHcaTopsl.
CoenvHeHrne KOHJIEHCATOPOB B 0Oarapero. OHeprus 3apspKeHHOTO  KOHZEHcaTopa.
ITprMeHeHne KOHJIEHCATOPOB

Pewenue 3a0au c npogpeccuonanvhoii HanpagIeHHOCMbIO

JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Ned. Onpeodenenue 3neKmpuueckoil emMKoCcmu KOHOEHCamopos

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
IIK 1.2
IK 2.1
IIK 2.3
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Tema 3.2
3aKOHBI OCTOSAHHOIO
TOKA

Conep:kanue y4eOHOT0o MaTepuaJia:

yCHOBI/ISI, H€O6XOI[I/IMBI€ AJI1 BOBHUKHOBCHUS U IOAACPIKAaHHA SJICKTPUUCCKOI'O TOKA. Cuna
TOKa U IJIOTHOCTH TOKA.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

3akoH Oma Juid ydacTKa LENU. 3aBUCHUMOCTh JJIEKTPUYECKOIO CONPOTHUBIICHUS OT|
Marcepuajia, MIMHbBI HW IUJIOMAAX MOICPEHYHOro0 CCUYCHHUA IIPOBOJHUKA. 3aBUCHUMOCTH|
AJIEKTPUYECKOTO COINPOTUBIIEHUS IIPOBOJHHUKOB OT TeMIepaTypbl. TemiiepaTypHbId
k03¢ ¢unmeHT comnpoTtuBieHus. CBepXIpOBOAUMOCTh. PaboTa M MOIIHOCTH MOCTOSHHOTO
toka. TeroBoe neiictBue Toka. 3akoH JDxoyms—IJleHna. DneKTpoaBHXKYyILas CHIIA
UCTOYHHKA TOKa. 3akoH OMa Juisl MOJHOM Lenu. Dnekrpuueckue nenu. [lapannensHoe u
II0CJIEZIOBATEIEHOE COCIMHEHUE MTPOBOJHUKOB. 3akoHbI Kupxroda mna yzna. Coenunenue
MCTOYHUKOB JIEKTPHUECKOM YHEPTUH B OaTapero

Pewenue 3a0au ¢ npogheccuonanvbHoil HANPAGIEHHOCMbIO

JlaGopaTopHble 3aHATHSA:

Jlabopamopuasa paboma Ne5 Onpedenenue yoenbnozo conpomugieHus npo6oOHUKA.
Jlabopamopuas pavoma Neb Onpedenenue mepmuuecko2o Koagpguyuenma
CONPOMUBIEHUA MEOU.

Jlabopamopuaa paboma Ne7 Usmepenue 3/[C u gnympennezo conpomuénenus
UCMOYHUKA MOKA.

Jlabopamopuaa paboma Ne8 H3yuenue 3aKk01H06 nociedo6amenbHO20 U nAPANIETbHOZO0
COeOuHenuil nPo6OOHUKOB.

Jlabopamopuasa paboma Ne9 Hccnedosanue 3a86ucumocmu MOWHOCHU 1AMAbL
HAKAUGAHUA OM HANPANCEHUA HA €€ 3aNHCUMAX.

Jabopamopunaa paboma Nel() Onpeoenenue KII/[ 3nekmponiumku

NN DNDDNDDNDDN

Kontpoabnas padora Ne2 «2nekrpuueckoe noiie. 3aKOHbI TOCTOSITHHOTO TOKay

Tema 3.3
DJIeKTPUYECKUH
TOK BPa3JIMYHBIX

cpenax

Conep:xkaHue yueOHOro MaTepuasa:

DJIEKTPUYECKHUI TOK B METAJUIAX, B DJIEKTPOJIMUTAX, I'a3axX, B BaKyyMe. TepMoaneKkTpoHHas
smuccus. [Inazma. CobcTBeHHast U MpUMecHasi MPoBOAUMOCTH. P-N mepexon.

Pewienue 3a0au c npogpeccuonanvHoil HANPAeIEHHOCHbIO

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Onexktponau3. 3akoH siaekTponusa dapaned. DAEKTPOXMMHMUECKUH HKBHUBAJIEHT. Bunpl
ra3oBbIX  pPa3psAloB. OJIEKTPUYECKHMHI TOK B  IOJyNpoBogHUKax. [IpumeHeHue

NOJIyIPOBOIHUKOB. [107yrIpoBOJHUKOBBIE TPHUOOPHI
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JlaGopaTopHble 3aHATHA:

Jlabopamopuasa paooma Ne 11 Onpeodenenue 31eKmpoxumuueckozo IK6UGAIEHMA meou 2
Tema 3.4 Coaep:xxaHnue yueOHOT0 MaTepuaJia:
MarnuTHoe nojie | Bextop mHAyKUMHM MarHutHOro mnosst. HanpspkeHHOCTh MarHuTtHoro mnois. [leiictBue 4
MAarHuTHOTO IIOJISI HA IPSMOJIMHEHHBIM IPOBOAHMK C TOKOM. B3aumMonelcTBHE TOKOB.
MaruutHsblii notok. PaboTta no nepeMenieHu0 IpoOBOJAHUKA C TOKOM B MarHUTHOM IOJIE.
JleficTBe MarHUTHOTO MOJS Ha ABWXKYIIUHCA 3apsn. OnpeneneHue yaeiabHOro 3apsja.
ConHedHast akTUBHOCTD U €€ BIMAHKE HAa 3eMiro. MarHuTHbIe OypH
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 2
Cuna Amnepa. Ilpumenenue cunvt Amnepa. Cuna Jlopenya. Ilpumenenue cunnl
Jlopenya. Maznummnuwie ceoiicmea éewjecmea. Maznumnas nponuyaemocms.
Pewenue 3a0au ¢ npogheccuonanbHoil HANPAG1EHHOCMbIO 2
Tema 3.5 Conep:xxanue yueOHOT0 MaTepuaJia: 4
JIEKTPOMATHUT ITpaBwiio Jlenna. 3akoH anekTpomMarHuTHOW MHAyKUMU. DJIC MHIYKIUHU B ABUKYLIMXCS
Hasi MPOBOJIHUKAX. B3aMMOCBS3b 3JEKTPUUYECKUX M MATHUTHBIX MOJEH. DJIEKTPOMAarHUTHOE
HHIYKIUSI nosne
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Aenenue nekmpomacnumnou unoykyuu. Buxpeeoe snekmpuuecxkoe none. enenue 2
camoundykyuu. Hnoykmuenocme. Inepuna MacHUMHO20 NOAA MOKA
Pewenue 3a0au c npogheccuonanvnoii nanpasneHHoOCmovio 2
JlabopaTopHble 3aHATHS:
Jlabopamopnas padboma Nel?2 H3yuenue senenus IneKmpomMacHUMHOU UHOYKUUU 2
KonTtpouabHnas padora Ne3 «MarauutHoe nosie. DIeKTpOMarHUTHAs HHIYKIIHAS 2
Pa3nen 4. Konedbanusi u BOJTHBI 20 (8/2)
Tema 4.1 Conep:xxaHue yueOHOT0 MaTepuaJia: 4 OK 01
Mexanuueckue KonebarenbHoe nBumxenue. l'apmoHuueckue kojeOaHus. CBOOOJIHBIE MEXaHHUYECKUE OK 02
KoJ1e0aHus U kosiebanus. IlpeBpareHue 5SHepruM IpH  KosebarenbHOM JBHKEHHH. CBOOOTHBIE OK 04
BOJIHBI 3aTyxaroliue MeXaHWueckue KonebaHus. Marematndeckuili MasTHUK. [Ipy>KuHHBIH OK 05
MasTHUK. BbIHY)X/IeHHbIEe MeXaHn4yeckue Konedbanus. Pe3onanc. OK 07
[Tonepeunble M NOPOJOIBHBIE BOJHBI. XapaKTEPUCTUKU BOJHBI. 3BYKOBBIE BOJIHBI. HK 1.1
YbpTpa3ByK U €ro NpUMEHEHUE IIK 1.2
Tema 4.2 Conepsxanue yueGHOr0 MaTepuaa; 2 1K 2.1
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DJIeKTPOMATHUTH
bleKO0JIeOAHUS U
BOJIHBI

CBoOoaHBIC AJIEKTPOMAarHUTHBIE KoyieOaHus. [IpeBpamieHue SHEPruu B KoJieOATEIHLHOM
koHType. ®opmyna Tomcona. 3aTyxaromue 3JeKTpOMarHUTHBIE KosieOaHus. ['eneparop
HE3aTyXalolUX  JJIEKTPOMAarHUTHBIX  KoyieOaHWil. BBIHYXIEHHBIE  3JIEKTPUUECKUE
KojeOaHus. DJIEeKTPOMAarHuTHOE MOJie KaK OCOOBI BUJ MaTepuu. JIEKTPOMArHUTHBIC
BosiHbl.  CBOWCTBa  DIIEKTPOMAarHUTHBIX BOJH. BubOpatop I'epma.  OTKpBITBHIN
KosnebOaTenbHbI KOHTYp. M3o0perenue pamuo A.C. [TonoswiM. [ToHsATHE O pagrOCBsI3H.
[Tpunuun paanocsssu. [IpuMeHeHne 2IeKTPOMarHuTHBIX BOJIH

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

IIK 2.3

Ilepemennniit mok. I'enepamop nepemennozo moka. Emxocmuoe u unoykmugnoe 6
CONPOMUBIEHUA NEPEMEHHO20 MOKA. AKmugHoe conpomuenenue. 3akon Oma ons
INeKmpPU1ecKoil yenu nepemennozo moka. Paboma u mouwjnocms nepemennozo moka.
Pezonanc 6 anexkmpuueckoit yenu. Tpaucpopmamopwi. Toku évicoxkoii uacmomeot.
Ilonyuenue, nepedaua u pacnpeoenenue 31eKmpoInepuu
Pewenue 3a0au c npogheccuonanvnoii HanpasneHHoOCmMovio 2
JlabopaTopHble 3aHATHS:
Jlabopamopnasn paboma Nel3 H3yuenue pavomot mpauncghopmamopa 2
KonTpoabnas padora Ne 4 «KonebaHus 1 BOJIHBD) 2
Pa3nen 5. OnTuka 19 (4/-)
Tema 5.1 Copepxanue y4eOHOro MmarepuaJa: 3 OK 01
IIpupona cBera Toueunblii MCTOYHMK cBeTa. CKOPOCTh pacHpOCTPAaHEHHs CBETA. 3aKOHbBI OTPAKEHUS U OK 02
npenomiieHus: cBeta. ConHeuHble W JyHHble 3aTMeHus. [lpunuun [roitrenca. IlonHoe OK 04
orpaxkenue. Jlunzel. Iloctpoenne m3zobpaxkenus B auH3ax. Dopmysna TOHKOM JUH3BI. OK 05
VYBenuuenue muH3bL. ['71a3 kKak ontuyeckas cucrema. Onrudeckue mpuOopsl. Teneckorsl.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue MK 1.1
Cuna ceema. Oceeuténnocmos. 3aKOHbL 0C8EULEHHOCIU 2 T[IK 1.2
Pewenue 3a0au c npogheccuonanvnoii nanpasneHHOCmMovio 2 gﬁ ; ;
CamocrosiTeibHas padoTa o0yuaroumerocs ’
2

CP Ne 1 Onpenenenue mokasaTesisi MPeJIOMIICHUS CTEKIIa
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Tema 5.2
BoaHoBbIe cBOMiCTBA
cBeTa

Conep:kanue y4eOHOT0o MaTepuaJia:

Wutepdepennus cBera. KorepeHTHOCTH CBETOBBIX Jyueil. MHTepdepeHIHss B TOHKHX
wienkax. Kompra Heiotona. Mcmonb3oBanue uHTEpEpeHIMM B HAyKe M TEXHUKE.
Hudpakus csera. Judppakuus Ha Imead B NapaulelbHbIX Jydax. Jludpakunonnas
pemertka. [Tonsitue o ronorpaduu. [onspusanus nonepeynsix BoiH. [lonspusanus cBera.
JBoiinoe nyuenpenomiuenue. [lomspouasl. ducnepcusi cBera. Bunabl uznydenuii. Bubl
cnekTpoB. Cnekrtpbl Hcnyckanus. CrekTtpel noromeHns. CHeKTpalbHbIM — aHaNU3.

CrnektpanbpHble Kiacchl 3Be3l. YiabTpaduoneroBoe wusnydenue. HWHdpakpacHoe
nusnyuyenue. PentrenoBckue nyun. Mx mpupona u cBoiicta. Illkana 31eKTpOMarHUTHBIX
M3IIYy4eHU I
CamocrosiTesibHasi padoTa 00y4yaonerocs 2
CP Ne 2 OnpenrenneHue JUTMHBI CBETOBOW BOJIHBI C MTOMOIIBIO AUGPAKIIMOHHON PEIIETKH.
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nel4d HaOiroieHre CILIONIHOTO U JTMHEWYATOTO CIICKTPOB 2
KontpoabsHast padora Ne 5 «Ontuka» 2
Tema 5.3 JIBm>keHue co CKOpoCThio cBeTa. [locTynmarel TEOPUH OTHOCUTEIBHOCTH M CJIEICTBHS U3 2
CneunnajbHas Teopusi | HuX. IHBapHaHTHOCTH MOJIYJISE CKOPOCTH CBETa B BakyyMe. DHeprus mokosi. CBsi3b MacChl U
OTHOCHTECJIBbHOCTH dHEPrun CBOOOIHON YaCTHUIIBI. DIIEMEHTEI peJ'ISITI/IBI/ICTCKOI\/'I JTAHAMHUKU
Pa3nen 6. KBantoBasi puszuka 7 (21-)
Tema 6.1 Copeprxanue y4eOHOro MmarepuaJa: 1 OK 01
KBanrtoBas ontuka | Ksanrosas runotesa Ilnanka. Temnosoe usnydenue. KopryckyaspHO-BOTHOBON Tyalu3M. OK 02
®otonbl. ['mnoreza ne bpoisisi 0 BOJMHOBBIX CBOMCTBaX dacTull. COOTHOIICHHE OK 04
HeomnpeaeneHHoctel ['eiizenOepra. JlaBnenue cBera. XHMHUYECKOE JEHCTBHE CBETa. OK 05
Onwitsl I1.H. Jle6enera u H.M. Bapunoga. OK 07
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue IK1.1
Domorgpgpexm.  Ypaseuenue  Jinwmeitna ona  pomorgppexkma.  Buewnuii 1 gg ;?
domornekmpuuecxkui Ihpexm. Buympennuii domorgpghexm. Tunwi K 2: 3
domornemenmos. Ilpumenenue homorgppexma
Tema 6.2 Copepxxanue y4eOHOro MmarepuaJia: 2

duzuxka atomMa u
aTOMHOTI0 siApa

PazButue B3rysiioBHA CTpoeHHE BemecTBa. Mojenu CTPOSHUST aTOMHOTO  siapa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. fAaepHas monaenb atoma. OMNbITHI
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3. Pesepdopna. Moxens atoma Bomopona mo H. bopy. KsantoBeie moctynater Bopa.
PannoaktuBHOCTh. 3aKOH paJUOAKTUBHOIO pacnajaa. PaanoakTuBHBIE MpeBpaICHUsI.
CniocoObl HAONIOACHUS M PErHCTPAllMHM 3apsOKCHHBIX vacTull. Dddext BapwmmoBa —
YepenkoBa. Ctpoenue atoMHOro sijpa. Jlepekt macchbl, sHeprus CBS3M M YCTOWYUBOCTD
aTOMHBIX sifep. SlnepHble peakuuu. OHEPreTUYECKUH BBIXOJ SAJEPHBIX PEaKLMM.
HckyccTBeHHas painoakTUBHOCTh. [lenenue Tspkenbix snep. LlenHas spepHas peakius.
VYopasnsgemas 1enHas peakuus. SnepHsiii peakrop. TepMmosaepHbI cuHTE3. DHeprus
3Be3a. llomydyeHne paagMOaKTUBHBIX H30TONOB M HMX IIpUMEHEHue. buonormyeckoe
NeICTBUE PaJUOAKTUBHBIX M3IYYEHUNH. DJIeMEHTapHbIE YaCTULIbI

Hpod)eccuonaﬂbHo-opueHmupoealmoe codep;)fcauue

Jlazepul. Aoepnasa snepeemuxa. 1
Kontpouabnas pa6ora Ne 6 «KBantoBas pusuka» 2
Paszgean 7. Crpoenne Beenennoii 4
Tema 7.1 Conep:xanue yueOHOro MaTepHaJia: 1 OK 01
Crpoenne Conneunoit | Conneunas cucTeMa: IUIAHETBI M MaJIbIE TeJIa, cMcTeMa 3eMiss—JlyHa OK 02
CUCTEMBbI OK 03
Tema 7.2 Conep:xanue yueOHOIro MaTepHaJia: 1 OK 04
Opomonus Beenennoit |(Crpoenne u ssomonus Connna u 38é3a. Knaccudukanus 38é31. 3BE31bI M UCTOUHMKU KX OK 05
DHEPTHUH. OK 07
I"anaktuka. CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUH M SBOIIOINH BeenenHoit
CamocrosiTesibHast padoTa 00y4yaromerocs
CP Ne 3 U3zyuenue kapThl 3B€31HOTO HeOa 2
KoncynbTanun 2
MoutekymsipHas (pU3MKa U TEPMOTUHAMUKA 1
DnekTpoauHaMuka. OnTuka 1
IIpomexyTouHast aTTeCTANMS: YK3aMEH 6
Bcero: 180
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3. YcaoBus peajan3anuu NporpaMMsbl 0011e00pa3oBaTebHON THCHHTIHHBI

3.1. TpeGoBaHusi K MUEHHMAILHOMY MAaTEPHATLHO-TEXHHYECKOMY 00ecnedeHn o
Peasm3anus nporpaMMsbl AMCHHMILVIMHBI TPeOyeT HATUYNSA y4eOHOro Ka0uHeTa (PU3UKHU.
Kaouner ¢pusukn
Pabouyee mecto mpenonamarens: cron-1 mT., ctyn — | mT., HOYTOyK yuuTens c mnepudepuei
(onepatuBHas namsath — 8,00 I'6, mporeccop - AMD Ryzen 5 4500U with Radeon Graphics 2.38 GHz)
¢ mnepudepueii (o.c. Windows, nuueH3noHHOEe mporpamMmHoe obecrneyenne Microsoft Office,
o0pa3oBaTeNbHBIH KOHTEHT, CUCTEMa 3allUThl OT BPEJOHOCHOM MH(poOpMauuu) -1 IIT., KOJIOHKH Ui
Kommbiotrepa -1 mr., MOV -1 mr., skpan-1 mT., MyIbTUMEIUHHBIA TPOeKTOp-1 mT., pabo4yne MecTa
CTYAEHTOB: CTyd — 27 WT., cTOA — 15 mT., CTONA NEMOHCTPAIMOHHBIN -1 IIT., CTOJ MEPEABUKHON —
2mT., mkad KHWKHBIHA -lmT. Crenapl: «Pa3MepHOCTh (HU3MUECKHMX BEIMYMH B MEXIYHAPOIHOMN
cucreme enuuuil (CHU)» -1 mr., «MHOXHUTEIH U TPUCTaBKW» -1 mT., «®u3nueckre mocTossHHbIE) -1
HIT., «Y4YUCh yuuThecs» - 1mrt., «llepuoanueckas cucrema xumuueckux iemenTos .M. MenneneeBa»
-1 1., «IIpaBuia TexHUKH 6€30M1aCHOCTU B KaOuHeTe (PU3UKKU» -11IT., MOPTPETHI YUEHBIX - (PU3UKOB U
acTpoHoMoB -1 m. [fudposas madboparopust o pusuke s yaurens — lmr.; [{udpoBas madoparopust
no ¢usuke g yyeHuka — lmr.; Beckl TexHumueckue c pazHoBecamu — 15 mr.; KommiekT s
1a00paTOpHOro MpakTHUKyma 1o ontuke — 15 wmwr.; KommiekT ans 1abopaTopHOTO HpakTHKyMa IO
MeXxaHuke — 15 mr.;
KommiekT 115t 1a6opaTOpHOTO MPaKTUKyMa O MOJEKYJISpHOW (PU3MKE W TEPMOJMHAMUKA — 15 mT.;
KommiiekT a5 1a60paTopHOro MpakTUKyMa I0 3JIeKTpudecTBy (¢ reHepaTtopoM) — 1 mT.; Kommuiekr
JUIA W3YYEHUS BO30OHOBISEMBIX WCTOYHHKOB OSHEPrHH (COJHEYHOW, BETPOBOM OHHEpruu, OHO-,
MEXaHUYECKOM M TepMOdJIEKTpUUYECKON sHepreTuku) — 1 mr.; AmMnepmerp iaabopaTopHblif — 15 mr.;
Bonbrmerp maboparopusiii — 15 mr.; Konopumerp ¢ HaOOpoM KaJOpUMETpHUYECKHX Tel — 1 ImiT.;
Tepmometp nabGopatopubiii — 2 mt.; KoMmmiuekT anas u3ydeHHs OCHOB MEXAHHMKH, NMHEBMATUKU U
BO300HOBIISIEMBIX HCTOYHHUKOB 3HEpruu — | mr.; bapomerp-aneponn — 1 mr.;
bnok nuranus perynupyemsiii — 1 mT.; Beb-kamepa Ha moJaBHKHOM ImITaThBe — 1 mT.; Bugeokamepa
Juist paboThl ¢ ontuyeckuMu npubopamu — 1 wmrT.; I'eHeparop 3BykoBod — 1 mT.; ['mrpomerp
(ncuxpometp) — 1 mwrt.;
I'py3 nHaOGopubii — 1 mT.; JluHamomeTrp pAeMoHCTpauuoHHbIH — 1 1mT.; KomiuiekT mnocysl
JIEMOHCTPAIIMOHHOM ¢ MPUHAUIEKHOCTIMU — 1 mT., MaHOMETp KUAKOCTHON I€MOHCTPAIIMOHHBIN — 1
IIT.;
Metp nemoHcTpanMoHHbI — | T.; MHUKpockon AeMOHCTpauuoHHbIM — 1 mT.; Hacoc BakyyMHBIM
Komosckoro — 1 mt.; Cronuk nogbeMubiii — 1 mr.; IltatuB aeMoHCTpauuoHHbIN (u3nueckuit — 1
mT.; DnekTporuutka — 1 mr.; Habop neMOHCTpalMOHHBIN 110 MEXaHWYECKUM SIBJIEHUSAM — | mrT.;
Habop nemMoHCTpallMOHHBI 1O JUHAMHKE BpamjareapHoro JBuwxkeHus — 1 wmT.; Habop
JIEMOHCTPAIlMOHHBII 110 MeXxaHW4YeckUM KosiebanusM — 1 mrT.; Habop AeMOHCTpalMOHHbIN BOJTHOBBIX
apneHuit — 1 wr.; Benepko Apxumena — 1 wrt.; Mastauk Maxkcsemia — 1 mt.; HabGop Ten paBHOro
o0bema — 1 mrT.;
HabGop ten paBHoii maccsl — 1 wT.; [Ipubop miga nemMoHCTpanuu atMocepHOro JaBieHus — 1 wmrT.;
[Tpusma, HaknoHsoomasAcs ¢ orBecoM — | mr.; Peryar gemoHcTpanmoHHbld — 1 mr.; Cocynbl
coobmatonuecss — 15 mr.; CrtakaH OTIMBHOU JeMOHCTpanuoHHblil — 15 mr.; TpyOka Herorona — 1
wt.; Hlap ITackans— 1 mr.;
Habop neMOHCTpallMOHHBIA 1O MOJIEKYJSIpHOM (u3MKe U TEIIoBbIM siBleHUsM — | 1mr.; Habop
JIEeMOHCTPAIlMOHHBII MO ra3oBbIM 3akoHaM — | mr.; Habop xammmwisipoB — 1 mT.; TpyOka s
JIEMOHCTPAIIMU KOHBEKIMU B KUIAKOCTH — 1 mT.; [lumuuapel cBuHLOBBIE cO cTpyroM — | mt.; [lap ¢
KosblloM — 1 mT.; BbicokoBonbTHBIM ucTOuyHMK — | 1mT.; 'eneparop Ban-me-I'paadpa — 1 mr.;
Hosumerp — 1 mrt., Kamepronsl Ha pe3oHaHCHBIX smukax — 1 mT.; Kommiektr npubopoB u
NIPUHAUIEKHOCTEH JJI1 JIEMOHCTpPAlMU CBOMCTB D3JEKTPOMAarHUTHbIX BOJH — | mT.; Kommuiekt
npuOOPOB ISl U3yYEHUs IPUHIIMIIOB paaroInpreMa U paauonepenadu — 1 mr.; KommiekT npoBoaoB —
15 wt.; Maraut ayroo6passeiii — 15 mr.; Maraut mojiocoBoi AeMOHCTPallMOHHBIN — 15 mT.; MammHa
anektpodopHas — 1 mT.; MasTHUK snekTpocTaTudeckuii — 1 mT.; Habop mo m3ydeHuto MarHUTHOTO
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nosist 3emiu — 1 mr.; HaGop neMoHCTparmOHHBIA MO MarHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB — 1 MIT.;
HaGop npeMoHcTpaumoHHBIM 1O modynpoBogHukam — 1 mr.; HabGop neMOHCTpanMoOHHBIH 10
MOCTOSIHHOMY TOKY — 1 1mT.; HaGop JeMOHCTpallMOHHBIH MO 3JEKTPUYECKOMY TOKY B Bakyyme — 1 IT.;
HaGop nemoncTpaimonHsiii 1mo asnekrpoauHamuke — 1 mt.; HaGop 1i1s JeMOHCTpaluu MarHUTHBIX
nosieit — 1 mr.; HaGop nist naemoHcTpanuu snekTpudeckux nosei — 1 mr.; TpanchopmaTtop yaeOHbIN —
1 mrt.; ITanouyka crexisinaas — 15 mit.; I1anoyka s6ouuToBasg — 15 mr.;

[Tpu6op Jlenna — 1 mr.; CTpenku MarHuTHBIE HA mTaTuBax — 1 mT.; CynTaH ajeKkTpocTaTuyeckuii — 1
mr.; LratuBel wu3ommpyronme — 1 mT.; OaekTpoMmarHuT paszdopubii — 1 mT.; Habop
JIEMOHCTPAIIMOHHBIN 10 TeoMeTpudecKoi onTuke — 1 mT.; HaGop AeMOHCTpallMOHHBIN 110 BOJTHOBOM
ontuke — 1 wT.; CnexTpockon ABYXTpyOHBIH — 1 1mT.; Habop cneKkTpaibHBIX TPyOOK C MCTOUHUKOM
nutanus — 1 mT., YcranoBka i uzydeHus: ¢porosdpdexra — 1 mr.; Habop neMoHCTpanMOHHBINA 1O
noctostHHoM [Tnanka — 1 mT.

3.1. UndopmanuonHoe obecnedenne 00ydeHHst

OcCHOBHBIE YJIEKTPOHHBIE UCTOYHUKH:

1. Mskumes, I'. §., Byxosues, b. b., Corckuii, H. H. / Tlox pex. [TapdenTtheBoii

H. A. ®usuka. Yuebnuk s 10 k1. — M.: M3patensctBo «IIpocBemenuey, 2022.

—432c.

2. Msixumes, I'. f., byxosues, b. b., Hapyrun, B.M. / [lox pen. [lapdenTtreBoii

H. A. ®usuka. Yuebnuk s 11 k1. — M.: M3parensctBo «lIpocBemenuey, 2022.

—436¢.

JlomoJTHUTEeIbHbIE HCTOYHHKH:

3. ®upcos A.B. ®usuka ans npodeccuii U CrenuatbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAy4YHOTO NMPpoQuIif: y4eOHUK IJi CTYJEHTOB YUpexaeHui cpea.npod. oopasopanus / A.B.
®upcos: nox pexakueid T.1. Tpobumosoii — 3-¢ uznanue crep. — M.: M3naTenbckuii HEHTp
«Axamemus», 2018. - 352 c.

Ilepeyens UHTEpHET-pECypCcoB:

1. Enunas xosnekius nudpoBbIx o0pazoBaTenbHbIX pecypcoB. — Pexum nocrtyna: http://school-
collection.edu.ru/catalog/pupil/?subject=30 (mata obpamienus: 29.08.2023);

2. KM-mikona. — Pesxum nmocryma: http://www.km-school.ru/(nara oopamienus: 29.08.2022);

3. Otkpeitas ¢usuka. — Pexxum pocryma: http://www.physics.ru/courses/
op25part2/design/index.htm (gara obparuenus: 29.08.2023);

4. IMnarpopma SAKmacc — Pexxum noctyma: http:// www. yaklass.ru /(mara obparienus: 29.08.2023);
5. Poccutiickas anexkTponHas mkosia — Pexxum noctyma: http:// www.resh.edu.ru/(nata oGpamenus:
29.08.2023);

6. dusuka.ru. — Pexxum gocryna: http://www.fizika.ru (nata oopamenus:29.08.2023);

7. ®UIIN (BIIP 11 knacc) — Pexxum mocryna: http://www.fipi.ru /(nataodpamienus: 29.08.2023);
DJIeKTpOHHBIH yueOHUK — Pexxum poctyma: http://www.physbook.ru/(nara o6pamienus: 29.08.2023)

4, KOHTpOJIb U OICHKA Pe3yJ/IbTATOB OCBOCHUA TUCHHUIIJIMHBI
KOHTpOHL H OHEHKAa pacKpbIBAIOTCA 4YC€pPE3 YCBOCHHBLIC 3HaHUA U HpI/IO6peTCHHLIC
06y‘{aIOH_II/IMI/IC$I YMCHHA, HAIIPAaBJICHHLIC Ha (bOpMPIpOBaHI/IC 06II_II/IX n HpO(I)eCCI/IOHaJ'ILHBIX
KOMIIETCHITUH. KOMHCTGHI_II/II/I JOJIXKHBI OBITH COOTHECEHBI C MNPEAMCTHBIMU PE3YyJIbTATAMMU. I[JBI
KOHTPOJIA U OLICHKU PE3YyJIbTATOB 06y‘{eHI/I}I npenoaaBaTeiib BBIGI/IpaCT (I)OpMBI U MCTOABI C YUCTOM
HpO(I)CCCI/IOHaJ'II/BaI_[I/II/I 06y‘-ICHI/IH o nporpaMme JUCHUIIINHBI.

Kox u HaumeHoBaHue Pa3znen/Tema Tun oueHoYHbIX
(¢GopMupyeMbIX KOMIIETEHIHH MepOonpUATHI
OK 01. BeiOupaTs c1oco6bt Pazgen 1. Temst 1.1, 1.2, 1.3 g
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pereHus 3a1a4 npopeccuoHaIbHON

Pasznen 2.

Temur 2.1., 2.2., 2.3.

JEeSATEIbHOCTH MPUMEHUTEIBHOK Pasgen 3. Temsr 3.1., 3.2., 3.3., 3.4.,
pa3IMYHbIM KOHTEKCTaM 3.5.
Pasnen 4. Teme1 4.1., 4.2.
Paznen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Tems1 6.1., 6.2.
OK 02. Ucnonp30Barh Pasmen 1. Temsr 1.1., 1.2, 1.3
COBPEMEHHBIC CPEJICTBA MTOUCKA, Paznen 2. Temur 2.1., 2.2., 2.3.
aHaJv3a U UHTEPIPETALINN Pasgen 3. Temsr 3.1., 3.2., 3.3,
nHpopManuu, u 3.4.,35.
MH()OPMALIMOHHBIC TEXHOJIOTUN Pasznen 4. Temur 4.1., 4.2.
JUTS BBIIIOJIHEHHS 3a1a4 Pasnen 5. Temrr 5.1.,5.2., 5.3.
po(ECCUOHATILHOM Paszen 6. Tems1 6.1., 6.2.
JIEATEIbHOCTH
OK 03. IltanupoBats u Pasnmen 1. Temnr 1.1., 1.2, 1.3
pealn30BBIBATH COOCTBEHHOE Pasnmen 2. Teme1 2.1., 2.2., 2.3.
npodeccnoHabHOE U Pasnmen 3. Temsr 3.1., 3.2., 3.3,,
JUYHOCTHOE Pa3BUTHE, 3.4., 3.5.
P APUHUMATEITHECKYIO
JIEATEIHHOCTD B
npodeccuoHaIbHOHI cdepe,
KCIIOJIB30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaITUIX
OK 04. DddexTuBHO Paspgen 1. Temsr 1.1., 1.2, 1.3
B3aUMOJICHICTBOBAThH U PabOTaTHB Pasnmen 2. Teme1 2.1., 2.2., 2.3.
KOJUIEKTUBE U KOMaH/IE Paspen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.
Pasnmen 4. Temu1 4.1., 4.2.
Pasnmen 5. Temer 5.1., 5.2., 5.3.
Pa3gen 6. Temsr 6.1., 6.2.
OK 05. OcymectBiats yctHyto 1 | Pasgen 1. Temsr 1.1., 1.2, 1.3
IMCBMEHHYIO KOMMYHUKaluio Ha | Pasmen 2. Temsr 2.1.,2.2., 2.3.
rOCYJapCTBEHHOM SI3bIKE Paspen 3. Temsr 3.1., 3.2., 3.3,
Poccuiickoit ®deneparyu c 3.4., 3.5.
Y4ETOM O0COOCHHOCTEN Paznen 4. Tems1 4.1., 4.2.
COLIMAJILHOTO U KYJIBTYPHOTO Paznen 5. Temsr 5.1.,5.2., 5.3.
KOHTEKCTa Pa3nmen 6. Tems1 6.1., 6.2.
OK 07. CoxeticTBOBaThH Pasmen 1. Temsr 1.1., 1.2, 1.3
COXPaHEHHUI0 OKPYKAIOIIeH Pasnmen 2. Temer 2.1., 2.2., 2.3.
Cpelbl, pecypcocOepekeHHIO, Paznen 3. Temnr 3.1., 3.2., 3.3,
MIPUMEHSTH 3HaHUSI 00 3.4., 3.5.
W3MEHEHUU KJIMMAaTa, PUHIIUIIBI Pasgen 4. Temsr 4.1., 4.2.
OepeKIIMBOTO TIPOU3BOICTBA, Pasgen 6. Tems1 6.1., 6.2.
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX
IIK 2.2. BLIonHITh Pasnen 2. Temsr 2.1., 2.2., 2.3.
CTPOUTEIBHO-MOHTAXKHBIE, B TOM Pasgen 4. Teme1 4.1., 4.2.

- (POHTATBHBINOMNPOC;

- OIICHKA KOHTPOJBHBIX
pabor;

- HaOII0JICHKE 32 XOJI0OM
BBITTOJTHEHHSI
nabopaTOpHBIX PaboT;

- OIICHKA BBITIOJIHCHUS
1abopaTOpHBIX PaboT;

- OIICHKA MPAKTUYECKHUX
pabot (pereHus
KauyeCTBCHHBIX,
pacyYeTHBIX,
npodeccuoHaIbHO
OpPUEHTUPOBAHHBIX 3aja4);
- OIICHKA TECTOBBIX
3aJaHUM;

- HaOII0JICHHE 32 XOJIOM
BBITTOJTHEHHSI
VH/IUBUIYaIbHBIX
IIPOCKTOB U OI[CHKA
BBINTOJIHEHHBIX [TPOEKTOB;
- BBINOJIHCHUE
9K3aMCHAIIMOHHBIX
3a1aHUI

YCTHBIH OIIPOC;
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20.
21.
22.
23.

4HCIIE OTAETOYHBIE PAOOTHI HA Pasnen 5. Temnr 5.1.,5.2., 5.3. - (ppoHTANBHBIHONPOC;

00BEKTE KAITUTAIBHOTO - OILIEHKa KOHTPOJIEHBIX
CTPOUTENILCTBA pabor;

- HAOJIIOJICHHUE 33 XOJI0M
IIK 4.2. BeImoaHsTh Pazgen 1. Temsr 1.1., 1.2, 1.3 BBIMOJIHEHUS
MEPOIPHUATHS 110 TEXHUIECKOU Pasnen 3. Temsr 3.1., 3.2., 3.3, 1a6opaTOpHBIX PadoT;
9KCILTyaTallul KOHCTPYKLMH 1 3.4.,3.5. - OLIEHKA BBIOJHEHUS
UHKEHEPHOr0 000py10BaHUS Pasnen 4. Tems1 4.1., 4.2. 11aB0PATOPHEIX PaboT;
3MaHUI Pasznen 5. Temnr 5.1.,5.2., 5.3. - OLICHKA PAKTHYECKAX
IIK 2.4. OcyiecTBisTh Pasgen 6. Temsr 6.1., 6.2.

pabot perieHust
MEPOTIPHSTHS TI0 KOHTPOJIFO

Ka4CCTBCHHBIX,
KadyeCTBa BBIIIOJIHACMBIX pa60T u PacUETHBIX,
pacxoayEMBIX MaT€puajioB HpO(i)CCCI/IOHaJIBHO

OpPUEHTUPOBAHHBIX 3aja4);
- OILICHKA TECTOBBIX
3a/1aHU;

- HaOII0JIeHHE 32 X0JI0M
BBIITOJIHEHUS
UH/IUBUYaJIbHBIX
IPOEKTOB U OLIEHKA
BBINOJIHEHHBIX [TPOEKTOB;
BBITIOJIHEHHE
9K3aMEHallMOHHbIX
3a1aHUI

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

IIpumepHas TeMaTHKA HHAMBHAYAJTbHBIX NIPOCKTOB

AKyCTHY€ECKHE CBOMCTBA MOJTYIIPOBOJHUKOB.
AnbTepHaTUBHAs DHEPrETHKA.
ACHHXpPOHHBIN JABUTATENb.
N3oTonsl. [IppumeHeHne painoaKTUBHBIX HU30TOIOB.
beckOHTaKTHBIE METOIBI KOHTPOJIS TEMIIEPATYPHI.
bunonspHeie TpPaH3UCTOPBI.
12. Benuyaiiiime OTKpbITHS PU3UKH.
13. Bugpl 3JeKTpUYECKUX pa3psioB. DIEKTPUUYECKHUE pa3psabl Ha CIIyK0e yeloBeKa.
14. Bnusgnue negexToB Ha (pU3NUECKHE CBONCTBA KPUCTAIIIOB.

JIBuKEeHME Tena MEpEMEHHON MacChl.

Judpaxus B HaleH KU3HHU.

Knnkne kpuctamisl.

3aKoHbI (U3UKU B apXUTEKType

Hcrionb30BaHKe 2JIEKTPOIHEPTUU B TPAHCIIOPTE.

KoHcTpyKIIMOHHAs! TPOYHOCTh MaTEPHAIIA U €€ CBA3b CO CTPYKTYPOH.
Kpuosnekrponuka (MUKpPOIJIEKTPOHUKA U XOJIO.).

JlazepHbIe TEXHOJIOTUHU U UX UCIIOJIb30BAHME.

MousHust — ra30Bbli pa3ps] B IPUPOJHBIX YCIOBHSX.

HanorexHonoruss — MeXIuCHUIUIMHApHas o0jacTh (yHIaMEHTAJIbHON W MPHUKIAJHOM HAyKH U
TEXHUKHU.

OnTHyeckue sBJIEHUS B IPUPO/IE.

OTKpBITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAMMOCTH.
[IepeMeHHBIN JIEKTPUYECKUI TOK U €r0 IPUMEHEHHE.

[ToynpoBOIHUKOBBIE TaTYMKU TEMIIEPATYPHI.
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24.
25.
26.
27.
28.
29.
30.
31.

32
33

34.
35.

36

37.
38.
39.

40

41.

[IpumeHneHne KUAKUX KPUCTAIIIOB B MPOMBIIIJICHHOCTH.
IIpuMmeHeHne AAEPHBIX PEAKTOPOB.

[Ipupona dbeppomaruerusma.

[Tpo6nembl 3KOI0THH, CBSI3aHHBIE C UCTIONb30BAHUEM TETUIOBBIX MAIIIHH.
[Ibe30anexTpuyeckuii 3pPexT ero npuMeHeHue.

PasButre cpencTs CBA3U U PAIHO.

PeakTuBHbBIE ABUTaTENN U OCHOBBI paOOTHI TEIIOBOM MAITHBI.
PennkroBoe uznydeHue.

. CoBpeMeHHbIE CpEICTBA CBS3U.

. YbTpa3BykK (IIOJIy4YeHHUE, CBONCTBA, IPUMEHEHUE).
VYnpaisieMblii TEPMOSIICPHBIA CUHTES.

Kak "npupyunts" pagyry.

. Cexpet 3¢ dekra B 3D-prnbpmax

®u3nKa B CTPOUTENBCTBE U APXUTEKTYpE

dusnyeckue CBOMCTBA aTMOCHEPHI.

DOTOIIEMEHTHI.

. DKonoru4eckue npoOIeMbl U BO3MOXKHBIEC TyTH UX PEIICHUS.
DneKTpOHHas IPOBOAUMOCTb METaIoB. CBEPXIIPOBOIUMOCTb.
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PEHEH3MUSI
Ha pabo4yr0 NPOrpaMMy THCHUIUTHHBI « DH3HKAY
oas cneyuanvrnocmu 08.02.01 Cmpoumenscmeo u sxcniyamayus 30anuii u coopyoicenil
B CpPEIHUX PO(ECCHOHATBEHBIX OPraHU3aALUIX

Pabod4ast mporpavMma qucuununae! « DH3HUKay» SBILETCS YaCTHIO HPOrPAMMBI OATOTOBKH
CICHHUAIUCTOB CpefHero 3seHa B opranusauusax CIIO u cocraBieHa Ha OCHOBE MPUMEPHOI
nporpammbl «Pusukay (ypoBeHb 0a30BEIil ypoBEHB (BapHaHT 3), pACCMOTPEHHOMN HA 3aCe[aHHuU
[lenarornyeckoro cosera ®I'BOY ITO UPIIO ITpotokon Ne 13 ot «29» ceHTsiOpst 2022 r.,

YTBEepXKAEHHOM 0T «30» HOsOpst 2022 r. [TpoTokon Ne 14.
PaGouass mporpamma JIQHHOW JIUCUMIUIMHBL COJEPXKUT [ACIOPT, CTPYKTYypy H

COACpXKaHUE, YCIIOBHS pCalTM3alMM, KOHTPOJIb MU OICHKY KadeCTBAa OCBOCHHS JIUCIHILTAHBI
«DPuszukay.

B mnacnopre paboded mporpammbl ma&Tcst 001acTh NPUMEHEHHS IIPOTPAMMbI, MECTO
AMCUUIITIHHBI B CTPYKTYPEe OCHOBHOU MPO(ECCHOHANBHON 00pa30BaTeIbHOM POrPaMMBI, LEIH U
3329 JUCLHUIUIHHBL, TPeOOBaHMA K IIOATOTOBKE, KOTOPBIMH [OJDKEH OBJAIeTh CTYHEHT B
pe3yJipTaTe H3y4YeHHsl Kypca « DU3HKK», YTO IO3BOJHUT UM HCIIONB30BATh MOJTyYEHHbIE 3HAHUS
UL pelIeHHs] NPAaKTHYECKHMX 3aJad IIOBCEJHEBHOM JKU3HH, oOecrmedyeHHs Oe30MacHOCTH
COOCTBEHHOU XKM3HH, PALMOHANBHOTO IIPHPO/IOIONIB30BAHKS M OXPAHBI OKPYKAIOMIEH Cpe/IbL.

B crpykType W colepkaHMH TIPOrpamMMbl YETKO ONpEENEHbl pPasienbl, TeMbl U
cozepxanne y4eOHOro Mmartepuana, OTPaKeHA OpraHu3alusi UTOrOBOrO KOHTPOIS, MOKAa3aHO
pacmpe/esieHue y4eOHbIX YacoB 110 pa3jesiaM | TeMaM JUCIUILIHHBL.

[lepseiii pasmen «MexaHHKa» IIpeLyCMaTpUBacT MOBTOPEHHE M YIIyOJleHHe 3HAHHMIA,
MOJIyYCHHBIX CTYACHTAaMH B ILIKOJIE (OCHOBHBIE MOHSTHS KHHEMAaTHKH Y JIWHAMHKH, 3aKOHBI
coxpaHeHus). B crenyromux pasaenax paccMaTpUBAIOTCS OCHOBHBIE MOJIOXKEHUS MOJIEKYIAPHO-
KUHETUYECKOH TeopuH, ocHoBHOe ypaBHeHHe MKT uaeansHOro rasa, 3aKkOHbI TEPMOIMHAMHUKH.
B ocHOBe 27IEKTPOIMHAMUKH JIEXKAT yUEHHUs 00 IMEKTPOMATHUTHOM IIOJIE, SJIEKTPOHHAS TEOPHS,
3aKoHbl Kymona u Amnepa. YeTBEpThIH pasfen (H3MKH MOCBSUICH H3YHCHHIO MEXaHUYECKHX
KOjeOaHui U BOJH, a TAaKKe SJICKTPOMArHUTHBIX W CBETOBBIX BOJH. B pasjene «DmeMeHTHI
KBaHTOBOH (DM3HKH» pacCMaTPHBAIOTCS KBAHTOBBIE CBOWCTBA CBETA, MOCTYNaThl Bopa, 3aKkoH
B3aMMOCBSI3H Macchl U dHeprud. [locnennuii paszen mpegycMaTpHBaeT H3ydYEHHE CTPOCHHS W
Pa3BUTHS BCEJICHHOM. _ _

B mporpamme 3anoxeHsl TpeOOBaHUS K 0a30BOMY YPOBHIO MPAKTUYECKOrO OBJIAICHUS
HaBBIKAMH 10 JaHEOMY mnpeaMmery. IIporpamma 3amaér ToT ypoBeH: 00yYEHHOCTH, KOTOPKIM
JLCSTKEH OBITH JIOCTHIHYT KaX/IbIM CTYCHTOM K OKOHYAHHIO yUEOHOTC 3aBECHMSL.

[Ipennaraemas mporpamMMa BKJIIOYaeT OCHOBHBIC CBEICHHUSI U3 BCEX pas/eiioB (DU3UKH,
KOTOpBIE PaCHIUPSIOT, YIUIyOsisaiOT U 0000IIAIOT paHee MOJIy4eHHbIe 3HAHHS U3 Kypca (HU3UKH
OCHOBHOH wKoJbl. Kpome 3TOro, JaHHas mporpamma IMO3BOJSIET MO3HAKOMHTH CTYIEHTOB C
BOKHEHIIMMH (PU3MYECKUMH TEOPUSAMH, HICSIMU HAYYHOW KAPTHHBI MHUpa M IMOABECTH HX K
BaXHEHIIUM METONOJIOTHYECKMM U MUPOBO33PEHUYECKUM BBIBO/IAM.

PaGouas nmporpaMMa KOHKPETH3HPYET COOTBETCTBYIOUIMN 00pa30BaTeIbHBIA CTAHIAPT C
y4€TOM  HEOOXOJUMBIX TpeOOBaHHH K €€ [OCTPOCHHIO, YYHUTBHIBAET BO3MOXKHOCTH
METOJAMYECKOro, HHPOPMALIMOHHOTO, TEXHUYECKOr0 00ecreueHus: y4eOHOro mpouecca, ypoBeHb
[OJCOTOBKHM CTYJEHTOB, OTpakaeT crHeuuduky oOy4deHUs B JaHHOM 00Opa3oBaTeIbHOM
OpraHu3alii U PpeKOMEHIYETCS MPU U3yYCHHH (DU3HKH.

20.11.2023r.

Penienzent: W A.TO. Illkapena, yuutenb GU3MKU BBICIIEH KATErOPHH
MBOY COIII Ne5, kpanpukanust mo ,Z[I/IHJIOMy quenb buzuku

[Momarmuck A.FO.IlIkapena yocToBepsio. %/M

MBOY COIII Ne 5 o014

7€

H.H. Bepetennuk, qupektop



PEOEH3UA
Ha pabovyIo MporpamMMy AUCHUILTHHBL « DH3HKAY
ons cneyuanviocmu 08.02.01 Cmpoumenscmeso u sxcniyamayus 30anuii u coopyrcenull
B CPEIHUX NPO(ECCUOHATBHBIX OpPraHu3alusaX

IlpencraBnennas Ha peneH3uio paboyas MporpamMma JUCHHILHGL «Du3nkay Pabouas
[porpamMma JUCUUIIIHHBL « PU3UKaY SBIAETCS YACTHIO IPOrPaMMbI MOATOTOBKH 00YUAIOIMXCS B
cucteme CIIO u cocTaBneHa Ha OCHOBE [PUMEPHOM MporpaMMbl « DH3HKay (ypoBeHb 0a30BbIi,
paccMOTpeHHOH Ha 3acenanuu [lenarorudeckoro coera ®I'BOY JIITO UPIIO IMpotokon Ne 13
oT «29» centsOps 2022 r., yTBepKAEHHOMU 0T «30» HOs6ps 2022 r. [TpoTokon No 14).

B nmanHOH mporpavme H3NOXKEHBI TEOPETHYECKHE OCHOBHI OOIICH (U3HKH, KOTOpBIe
0a3MUPYIOTCS HA 3HAHHAX, MOTYYEHHBIX CTYACHTAMHU NPH U3YYEHHH (GH3HUKH B OCHOBHOI IIKOITE,
H SIBILIIOTCS (yHIAMEHTOM JUIS IOCTeAYIOWEH MpohecCHOHANBHON mesTensHocT. CaenaH
aKICHT Ha W3JI0)KEHUE OCHOBHBIX HJICH U METONOB (H3HUECKON HayKu. [Iporpamma cocTouT u3 7
PaszeNoB, B KOTOPBIX H3/IAraroTcs (pU3M4YEeCKHe OCHOBBI MEXaHHKH, MOJEKYJSPHOH (DH3UKH U
TCPMOIMHAMHKH, 3JICKTPOAHHAMHKH, KOJIEOAHWM M BOJH, ONTHKH, KBAaHTOBOH (U3HKH H
9BOJIFOLIMM BCEJICHHON. PalMoOHanbHO pemieH BOMPOC 00 OOBEIHHEHHH MEXaHHYEeCKHX H
SJIEKTPOMAarHUTHBIX ~KoJeOaHud. PaccMOTpeHBI BakHEHIIME BOMPOCHI KIACCHYECKOH H
COBPEMEHHOU (QU3UKH.

PaspaGorannas mporpaMma mpeCTaBIsieT OCHOBBI (DU3HKK B OMPEIeNEHHOM CHCTEME U

BKJIFOYACT B CeOst CBE/ICHHS U3 BCeX pasfenoB. JlaHHbIH Kype « DH3MKH» 3HAKOMHT CTYIEHTOB C
QyHIAMEHTAIBHBIME ~ (U3WYECKMMU  TEOPHSIMH, HMEET MPAKTHYECKYIO HAIPABICHHOCTD,
MOIBOJUT K OCHOBHBIM MHPOBO33PEHYECKUM BLIBOIAM.
Bcee paszensl paboyeit mporpaMMbl HampaBieHbl Ha (YOPMHPOBAHHE JTHYHOCTHBIX, MPEAMETHBIX
U METaNpeJIMETHBIX pPEe3yJbTAaTOB, YTO B IMOJHOH Mepe OTBEYalOT TPeOOBAHMSAM OCBOCHHUS
y4eOHO# ucuuiunel B cootBetctBHH ¢ OIOC COO. Kamspii pasjaen mporpamms
PACKPBIBACT paccMaTPUBACMbIE. BONIPOCHI B JIOTMYECKOH MOCIIEIOBATEILHOCTH, ONpEIeTIeMoi
3aKOHOMEPHOCTAMHU O00y4YeHUs CTylAeHTOB. [IporpamMma HOCHT NpPaKTHKO-OPHEHTHPOBAHHBIH
XapakTep. KOHTpOJIb U OlEHKa pe3y/I5TaToOB OCBOCHHS YUEOHOM MUCUMIITMHEL OCYIECTBISTIOTCS
B (DOpME IK3aMEHA. '

Conmepxanue mnporpammbl oTBedaeT TpeboBanusiM DPIOC u  peKoMeHIyeTcss K
UCIIOJIB30BAHUIO [UI OOy YEHHUSI TUCITUILTHHEI « DU3uKa»

20.11.2023r.

Penenzenr: 3axapoBa E;A:, yuutens marematuxu MBOY COIII No3,
BBICIIIAs KBann(i)Hxau%Haﬂ Kareropus 7 & i o, 5

Hoamuce E.A. 3axaposoii ytocToBepsiio £ //’6‘%/

MBOY COLL Ne 5 /

'H.H. BepeTtennuk, Iupextop




