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1. O6mas xapakTepucTuKa padodeil mporpaMmMbl y4e0HOro npeaMera
Yuebnbiit mpeamer «Duszmnkay ABISETCA 00s3aTENBPHON YacThi0 00ME00pa30BaTEIbHOIO UK
obpazoBarenbHol porpammsel B cootBeTcTBHH ¢ PI'OC CIIO no crenuanbHOCTH
25.02.08 DkcmryaTarus OCCIUIOTHBIX aBUAITMOHHBIX CUCTEM

1.2. Heau U miianHupyemMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:

1.2.1. Heau AUCUMIINHBI.

Conepkanne mporpamMMbl ydeOHOro mnpeamera Dusnka HAMPaBICHO Ha JIOCTH)KCHHE
CIEAYIOLIUX LETICH:

® (opMupoBaHUE y 00YYAIONMINXCSl YBEPEHHOCTH B IICHHOCTH 00pa30BaHMs,3HAYUMOCTH
Gu3MYECKUX  3HAHUH NI COBPEMEHHOr0  KBATH(HUIIMPOBAHHOTO CHEIUAINACTA  TIPHU
OCYIIECTBJIECHUH €ro MPo(PEeCCHOHAIBHON JAeATEIbHOCTH,

® OBIIQJICHUE CHEIU(PUUECKOW CHCTEMON (PHU3MUECKUX TOHSATHHA, TEPMHHOJIOTHEH W
CUMBOJIMKOI;

® OCBOCHHE OCHOBHBIX (PU3MUECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEHH;

® OBJaJICHUE OCHOBHBIMHM METOJaMU HAy4YHOT'O IO3HAHUS IPUPOJBI, HUCIIOJIB3YEMbIMH B
¢usuke (HAOMIOJCHME, ONHMCAHWUE, W3MEPEHHE, BBIIBMKCHHWE THUIIOTE3, IPOBEICHHE
JKCIEPUMEHTA);

® OBJIAJICHUC YMCHHUSIMH O6pa6aTI)IBaTI) JaHHBIC S3KCIICPUMCHTA, O6’I)$ICH$ITI)HOJIyT~ICHHI>IC
pPE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (1)I/I3I/I‘16CKI/IMI/I BCINYMHaAMH B Ha6J'IIOI[a€MOM
SABJICHHUH, NCIAaTh BBIBOJBI,

® (opmupoBaHUEe YMEHUS peniaTh PU3NUECKHUE 3314l PA3HBIX YPOBHEH CIOXKHOCTH;

® pa3BUTHE I[I03HABATEJIBbHBIX HWHTEPECOB, HHTEIUIEKTYaJIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEH B Ipoliecce MPUOOPETeHNs 3HAHUM C MCHOJIb30BAaHUEM DPA3IUYHBIX MCTOYHHUKOB
UHpOpPMALlUM M COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOTHH; yMeHUH (opMyaupoBaTth H
000CHOBBIBaTh COOCTBEHHYIO O3UIUIO [10 OTHOUIEHUIOK (PU3NUYEeCKON HHPOPMAIINH, TTOTydaeMon
13 pa3HbIX HCTOYHUKOB;

® BOCHUTaHHUE YYBCTBA FOPAOCTH 3@ POCCUNUCKYIO (PU3HUECKYIO HAYKY.
OcBoenue kypca O/l «®@u3nka» NpeanosiaraeT peleHrue CIeayoInX 3a1a4:

® npuoOpeTeHre 3HaHU| 0 PyHIaMEeHTaIbHBIX (PU3MUECKUX 3aKOHAX, JIEKAIUX B OCHOBE
COBPEMEHHOM (hu3MyYecKol KapTUHBI MMpa, MPUHIUIOB JAEHCTBHS TEXHUYECKUX YCTPOWCTB U
IIPOM3BOJICTBEHHBIX MPOILIECCOB, O HANOOJIee BaXKHBIX OTKPBHITUAX B 0071acT (PU3MKHU, OKa3aBLINX
OIIPEACIAIONIEE BIUSIHUE HA PAa3BUTHE TEXHUKU U TEXHOJIOTHH;

® [oHMMaHHEe (PU3UYECKOM CYUIHOCTH SIBJICHHMM, NPOSBISAIONMXCS B  paMKax
IIPOU3BOJCTBEHHOMU AESITEIbHOCTH;

® OCBOEHHE CITIOCOOOB HCITOJIb30BaHMS PU3NUECKUX 3HAHUMN JJI PEelIeHUs] TPAaKTHUECKUX
U TNpo(ecCHOHAIBHBIX 3a/a4, OOBSACHEHHsS SBICHUHA TNPUPOABI, NIPOU3BOJCTBEHHBIX H
TE€XHOJIOTMYECKHUX IPOIECCOB, MPUHIUIOB AEHCTBHUS TEXHMUYECKHUX IMPHUOOPOB M YCTPOUCTB,
oOecrieyeHns 6€30MaCHOCTH MMPOU3BOACTBA M OXPAaHbI IPUPOJIBI;

e (GopMHpOBaHHE YMEHHH pemarh y4eOHO-TIPAKTHYECKUE 3amadyul  (PU3NYECKOTO
coJiepKaHus ¢ y4€TOM poQecCuOoHaIbHON HallPaBICHHOCTH;

® [puoOpeTeHre OIbITa O3HAHUS U CAMOIIO3HAHUS; YMEHUN CTaBUTh 3aJ]aud U pelaTh
npo6eMbl ¢ yY4ETOM NMpodhecCHOHABHOM HAPaBIEHHOCTH;

® (QopmupoBaHHE YMEHHMH HCKaTh, AaHATU3UPOBATh U 00padaThiBaTh (PUINYECKYIO
uHpOpMaLKIO ¢ y4€TOM podecCHOHaTbHON HalPaBIEeHHOCTH;

® [IOJrOTOBKA OOYYalOUIMXCSA K YCIEUIHOMY OCBOEHUIO JUCHUIUIMH U MOJyJeH
po¢eCCHOHATIBHOTO IUKIIA: (POpMUPOBaHNE Y HUX YMEHUH U OTIBITA ICATEIIbHOCTH, XapaKTePHBIX
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s npodeccuit /| TOMKHOCTEW  CIyKalIMX WM  CICHUAIBHOCTEH, IOJIydaeMbIX B
poeCCHOHAIBHBIX 00pPa30BaTEIbLHBIX OPTaHU3AIUAX;

® [0JArOTOBKa K (OPMHUPOBAHUIO OOIIMX KOMIICTCHIIUH OYyIyIIEro CrIeUalnucTa:
caM000pa30BaHus, KOMMYHHUKAIIUH, COTPYAHUYECTBA, MPHHATHS PEUICHUN B CTaHIAPTHOW M
HECTAaHAAPTHOH  CUTyalUsiX, IPOEKTUPOBAHHSA, TPOBEACHHS (U3NUYECKUX  H3MEPEHUH,
3¢ GEKTUBHOTO U O€30ITACHOT0 UCTIOIB30BAHUS PA3IMIHBIX TEXHUUECKUX YCTPOHCTB, COOJFOICHHS
NPaBUJI OXPAHBITPY/IA IIPU paboTe ¢ PU3UICSCKUMU TPHOOPAMHU U 00OPYIOBAHUEM.

Oco0OeHHOCTh (OPMHUPOBAHUS COBOKYITHOCTH 3aad HM3y4eHUsS (DU3MKU IS CHCTEMbI
cpenHero mpoeCcCHOHANBLHOTO OOpa30BaHMS 3aKITIOYACTCS B HEOOXOIMMOCTH peah3alliH
npoeCcCHOHATIBHOW HAMpPaBICHHOCTH peliaeMbIX 3aaa4, ydéra ocoOeHHOCTel cdepbl
ACATCIIbHOCTHU GYI[yH_II/IX CIICIINAJINUCTOB.

B pe3ysbTaTe 0CBOCHUS JUCIUILIMHBI 00YYaIOIIUIACS JOIDKCH 3HATh:

® CMBICI TOHATUH: (HU3UYEecCKoe SBJIICHWE, THUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICICTBHE, DIIEKTPOMArHUTHOE TI0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SIIPO, HOHU3UPYIOIIKE
W3IIY4YCHHUS;

® cMbIca (U3UYECKUX BEIWYHMH: CKOPOCTh, YCKOPEHHUE, Macca, CUIla, UMITYJIbC, pabora,
MEXaHUYECKasi SHEPIUsl, BHYTPEHHSIS DHEPTHsl, a0COIOTHAS TEMIIEpaTypa,CPEeIHss KHHETHYEeCKas
SHEPrusl YacTHIl BEIIECTBA, KOJMYECTBO TEIIOTHI, IIEMEHTAPHBIH AIEKTPUICCKUI 3apsi;

® cMbIcT (DU3MYECKUX 3aKOHOB KJIACCHUYCCKONH MEXaHMKH, BCEMHUPHOIO TATOTCHUS,
COXpaHEHUsI SHEPTHHU, UMITYJIbCA U AJIEKTPUIECKOTO 3apsiia, TEPMOIUHAMUKY, JIEKTPOMAarHUTHON
UHAYKIIH, GoTodddexTa;

® BKJIAJ POCCHHCKMX M 3apyOEXKHBIX YYEHBIX, OKa3aBIIMX HauOOJbIlee BIMSIHUEC Ha
pa3BuTHe (HU3HKH;

B pe3ynbraTe 0CBOCHUS JUCHUILTHHBI 00yYatONIMICS JODKEH YMETh:

® TIPpOBOJMUTH Ha6J'II-OI[€HI/I5[, IJIAaHWUPOBATH W BBIITOJHATL OKCIICPUMCHTEIL,
® BBIJIBUTATh TUIOTE3BI U CTPOUTH MOJCIIH,

® [IpUMEHSTh I[IOJIyY€HHblE 3HaHUA N0 (QU3MKEe g OOBSICHEHHS pPa3HOOOpa3HBIX
(bu3nUecKux SBICHUN U CBOICTB BEIECTB;

® TIPpaKTHUYCCKH HUCIIOJIb30BATh q)HSI/IIIeCKI/Ie 3HaHMHA,
® OICHUBATH JOCTOBEPHOCTh eCTeCTBeHHOHaquOﬁ I/IH(I)OpMaI_II/II/I;

® CTOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS JUIsl PEIICHUs MPAKTHUYECKUX 3ajad
MOBCETHEBHOM JKM3HH, oOecrieueHrs O0e30MacHOCTH COOCTBEHHOW JKM3HHU, PallMOHAIBHOTO
MIPUPOJONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/Ibl.

® OIKCHLIBATh U OOBICHSTH q)HSI/I‘IeCKI/Ie SIBJICHHUS I CBOMCTBA TEJI: CBOMCTBA FaSOB,)KH)IKOCTeﬁ
U TBEPABbIX TeJ; DJIEKTPOMATrHUTHYIO HMHIYKIHIO, PAaCHpPOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3JTy4EHHE U MTOTJIOLEHHE CBETAATOMOM; (POTO3PPexT;

® OTJIMYaTh TUIIOTE3bI OT HAYYHBIX TCOpHﬁ;

® JejIaTh BBIBOJBI HA OCHOBE DKCIICPUMCHTAIBHBIX JaHHBIX;

® TIpUBOJUTHL IPHUMEPHI, ITOKA3bIBAIOIIHNEC, YTO: HaGJIIO,Z[CHI/IH N OKCIICPUMCHT ABJISAFOTCA
OCHOBOI1 JJI1 BBIIBUKCHU S TUIIOTE3 U Teopnﬁ, IMMO3BOJIAKOT IPOBEPUTH HCTUHHOCTD TCOPECTUICCKUX

BBIBOJOB, (bI/ISI/I"ICCKaﬂ TCOpUA NACT BO3MOKHOCTDH OOBSICHATh M3BECTHBIC SIBICHUS npupoasl 1
HAay4YHbIC q)aKTI)I, MMpEaACKAa3bIBaTh €11€ HCU3BCCTHLIC SIBJICHU A,

® [IPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIONH30BaHMS (PU3NYECKUX 3HAHUUN: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMUKA W DSJEKTPOAWHAMHUKM B DHEPreTHKE, pa3JIMYHbIX BHUOB
AIIEKTPOMATHUTHBIX M3ITyYEHUH IS PA3BUTHSI Pauo0 U TEIEKOMMYHHUKAIUH, KBAHTOBOW (PU3UKH
B CO3/IaHUU SJICPHOMN YHEPTETHUKH,TIA3EPOB;

® BOCHpPUHMMATh W HAa OCHOBE IIOJYYEHHBIX 3HAHUN CAMOCTOSITEIBHO OIICHUBATH
uHpopmaruto, coaepxkantyrocs B cooduennsx CMU, UatepreTe, HaydHO-TIOMYJISPHBIX CTAThIX.

® [IPUMEHSATH MOJyYCHHbIC 3HAHUS I pelleHns GU3NYECKUX 3a/]1a4;



® ompeenaTh XapakTep (pPU3NIECKOTo Mpoliecca o rpaduky, Tadiuie, Gopmyie
U3MEpATH PAJ QU3NUECKUX BEIHYMH, MPEJICTABISS PE3yIbTaThl H3MEPEHUH C yU4ETOM HX
IIOTPELIHOCTEM.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA JIMYHOCTHBIE
PE3YJIbTATHBI

JIn4HOCTHBIE pe3y/bTaThl OCBOCHHS YueOHOro npeamera « OU3nKay T0KHBI OTPaXaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YHaIOIIMXCSl PyKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH
MO3UIUEHN TUYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTSIM POCCHIICKOT0 O0IECTBa,
pacuIMpeHne KU3HEHHOTO OIbITA U OIBbITA JESTEIBHOCTH B IIPOLIECCE peaTn3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN A€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:
c(OPMHPOBAHHOCTH TPAKIAHCKOH ITO3UIIUHN 00Y4YaOIIET0Csi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 0OIIECTBa;
NPUHATHE TPATUIIMOHHBIX 00IIEYEeTOBEYECKIUX TYMAHUCTHYECKUX U JEMOKPATHIECKUX
IIEHHOCTEM;
TOTOBHOCTH BECTH COBMECTHYIO JCSTEIHHOCTh B MHTEPECAX TPAXKITAHCKOTO 0OIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUHN B 00pa30BaTeIbHON OpraHU3aIiH;

yYMEHHUE B3aUMOCHCTBOBATD C COIIMAILHBIMU HHCTUTYTAMU B COOTBETCTBHH C MX
GYHKIUSMU 1 Ha3HAUCHUEM;
TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;
2) NaTPUOTHYECKOT0 BOCTIUTAHMS:
c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOILIEHHE K FOCYJapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B
o0nactu (pU3MKU U TEXHUKE;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;
CHOCOOHOCTh OLIEHUBATh CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PELICHN,
OpPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B IEATEITLHOCTH
y4€HOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIIEro;
4) 3cTeTHYEeCKOro BOCIMTAHMS:
ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOUasl 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYILETO
¢du3nveckoil Hayke;
5) Tpy10BOro BOCIUTAHMS:
UHTEpEC K pa3InyHbIM chepaM npodeccHnoHaTbHOM 1eATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(bu3KKON U TEXHUKOM, yMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oynyiuei mpodeccuu u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHbI;
TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IacTH (PU3UKHU HA
NPOTSDKEHUH BCEH JKU3HU;
6) IKOJIOrM4eCcKOro BOCIIMTAHMS:
c(OPMHPOBAHHOCTh IKOJOTHUECKON KYJIbTYPBhI, OCO3HAHUE TI100aTbHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOIeM;
IUTAHUPOBAHME U OCYILECTBIEHUE IEHCTBUI B OKPYKAIOILIEH Cpele HA OCHOBE 3HAHM LieJel
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
Pacmmpenue omnpiTa 1eATeIbHOCTH YKOJIOTMUECKON HAPaBIEHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHUU N0 (HU3HKE;
7) HeHHOCTH HAYYHOT'0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢u3nUecKoil HayKu;



OCO3HaHUE [IEHHOCTH HAYYHOU AESITeIbHOCTH, TOTOBHOCTh B IIPOIECCEe U3YUCHUS (PUBUKH
OCYIIECTBJISATh MPOEKTHYIO U UCCIEAOBATEIBCKYIO NEATEIIbHOCTh MHIUBUIYAJIBHO U B TPYIIIIE.
METAIIPEJMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Joruuyeckue geMcTBHUA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMyY, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpeACIIATh LENU IeITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHUSX;
pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTEPUATIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JIEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM, OLICHUBATh
PHUCKH MOCTEACTBUMN ACSATEIBHOCTH;

KOOPJIMHHUPOBATH U BHITIOJIHATH padOTy B YCIOBHSIX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3zoBble nccienoBaTeIbCKHe AelCTBHS.

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METOIaMU (DU3HUECKON HAYKU;
BIIAJICTh HABBIKAMH Y4€OHO-HUCCIIEA0BATEIbCKON U MPOEKTHON JAEATEIHLHOCTU B 001aCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEILIeHUS 3a7a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOA0B MO3HAHUS;

BJIQJIETh BUJAMU JAESATEIBHOCTH M0 MOJIYYEHUIO0 HOBOTO 3HAHMS, €I0 UHTEPIIPETALlUH,
peoOpa3OBaHUIO0 U MPUMEHEHHUIO B PA3JIUYHBIX YUCOHBIX CHUTYAIHSIX, B TOM YHCIIC TIPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATH PUYUHHO-CIICJICTBEHHBIE CBS3U M aKTyaIM3UPOBATh 3374y, BBIABUTATh THIIOTE3Y €€
pElIeHUs], HaXOUTh apTyMEHTHI JJIs 10KA3aTeIbCTBA CBOMX YTBEPKIACHUH, 33/1aBaTh IApaMETPhI
Y KpUTEPHUU PEIICHUS; aHAIM3UPOBAThH MOJTYyUYEHHBIE B XOJI€ PEIICHUS 3a7a4i PE3yIbTaThl,
KPUTUYECKH OLIEHHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00Pa30BATEIHLHON IESITEIHHOCTH, B TOM
qrclie MPU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEIEATEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEIJIAaraTh OPUTHHAJIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMHU TMOJTyYeHUs HHPOPMAIIMK (PU3UYECKOTO COACPIKAHUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIIBHO OCYLIECTBIIATh MOUCK, aHATN3, CHCTEMATU3a[MI0 U UHTEPIIPETALIUIO
nH(pOpMaIK pa3TUIHBIX BUIOB U (JOPM MPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCITOJIH30BaTh CPeICTBA MH(POPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX ¥ OPTaHU3AlMOHHBIX 33/1a4 ¢ COOMI0IeHuEM TpeOoBaHU
APrOHOMHUKHU, TEXHUKH 0€30MTaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHMS, IIPABOBBIX M 3THUECKUX
HOPM, HOPM HH(OPMAIIMOHHOW 0€30MaCHOCTH;

CO3/71aBaTh TEKCTHI (PU3NYECKOTO COACPIKAHUS B PA3IMUHBIX (popMaTax ¢ yd€ToM

Ha3Ha4YeHHs HHPOpPMAIINH U [IEIeBON ayTUTOPUH, BEIOMpasi ONTUMATBHYIO GopMy
MIPE/ICTABJICHUS ¥ BU3YATH3aIIAH.

KoMmyHnKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaxX (PU3UKH ¥ BO BHEYPOUHOH JCSATEIHHOCTH,

pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCMOJb30BAHUEM SI3BIKOBBIX CPEACTB;
MOHUMATh U UCTIOIh30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI,



BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI C y4ETOM OOIINX UHTEPECOB, U

BO3MOKHOCTEHN KaKJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATD L[EIM COBMECTHOMU JESTEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 110

€€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHUCTBHM, pacpeiessiTh PO ¢ yUETOM MHEHUU

Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHMBATh KAUeCTBO CBOETO BKJIAJa U KaXKJOr0 y4aCTHUKA KOMaHbl B OO pe3ynbTar 1o

pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE POEKTHI, OLIEHUBATh UJIEH C MO3UIIMH HOBU3HBI, OPUTMHAJIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATErMUECKOE IMOBEICHHUE B PA3JIMUHBIX CUTYalUsIX, IPOSBIIATH

TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISTH IO3HABATEIBHYIO JIEATEIBHOCTh B 001acTH (DU3UKH U

ACTPOHOMUH, BBISIBIISITH ITPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEJIbHO COCTABJIATH IJIaH PELIEHUs PaCUETHBIX M KAYECTBEHHBIX 3a/1a4, IJ1aH

BBITNIOJTHEHUSI IPAKTUYECKON pabOThI ¢ YUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX

BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATH €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32

pEILICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HPOPMUPOBAHUIO U MIPOSIBIICHUIO SPYAUIIMH B 00JIaCTH (PU3UKH, TOCTOSHHO

MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B ICSITEIILHOCTD, OIIEHUBATH

COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIa/IETh HABbIKAMH IO3HABATEIbHON pe(IeKCUN KaK OCO3HAHHUS COBEpLIAeMbIX JI€HCTBUN U

MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIIOJIb30BaTh PUEMBI pe(IeKCHH JIJIs OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JCSITEIHHOCTH;
MPUHUMATH Ce0sl, TOHMUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce nocTrKeHNs TMUHOCTHBIX PE3YJIBTATOB OCBOSHUSI TPOTPAMMBI

1o (u3MKe A YPOBHS CPEHEro o0Iero oopazoBaHus y 00y4aroIXcsi COBEPUICHCTBYETCS

IMOYUOHATILHBIU UHMEILIeKm, TIPEeToIaratoi cOpMUPOBAHHOCTE:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE

COCTOSIHUE, BUJIETh HApPaBJICHUS Pa3BUTHsI COOCTBEHHOI 3MOIMOHAIBHON cepbl, ObITH

yBEpEHHBIM B ce0e;

caMOpEeryJIHpOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a

CBOE MOBECHHE, CIOCOOHOCTh aIallTUPOBATHCS K SMOIIMOHATHHBIM U3MEHEHUSM U TPOSIBIISITH

TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIIOUAIOIIEH CTPEMIIEHUE K JOCTHXKEHUIO LIEIN U YCIIEXY, ONTUMU3M,

WHUIIMIATUBHOCTh, YMEHHUE JIEWCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH; SMIATUH,

BKJTIOYAIOIIEH CITOCOOHOCTh TOHUMATh YMOLMOHAIBHOE COCTOSIHUE APYTHX, YUUTBIBATE €T0 MPH

OCYIIIECTBIIEHUH OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITOCOOHOCTH BHICTPAUBATh OTHOIICHUS C IPYTUMHU

JOJIbMH, 3a00TUTHCSI, TPOSBIATH UHTEPEC U pa3periaTh KOHGIUKTHI.

HPEIAMETHBIE PE3YJIbTATHI



K koHIly 00y4eHHsI MpeIMETHBIE PE3yNIbTaThl HA YTIyOJICHHOM YPOBHE TOJKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTH Y O0YUAIOUINXCS YMEHHI: TOHUMATh POJib (PU3UKU B IKOHOMUYECKOM,
TEXHOJIOTHYECKOH, IKOJIOTUIECKON, COIMATBLHON U 3THYECKOH chepax MesTEIILHOCTH YeI0BeKa,
POJIb M MECTO (PU3UKU B COBPEMEHHOI Hay4YHOI KapTUHE MUPa, 3HAUYEHUE OMUCATENbHOM,
CHCTEMaTH3UPYIOLIEH, 00BSICHUTENBHOMN U POTHOCTHYECKOH PyHKIMI Pusrueckoi Teopun —
MEXaHHUKH, MOJIEKYJISIPHON (PU3UKH U TEPMOAMHAMUKH, POJIb GU3UYECKON TEOpUH B
(dbopMHpOBaHUY TPEACTABICHUH O (PU3NUECKON KAPTHHE MHPA;

pa3ianyaTh yCIOBHS IPUMEHUMOCTH MoJieel (pU3nuecKkux Tell U MPOoIeccoB (SIBICHUMN):
MHEepLHaIbHas CUCTEMa OTCUETA, AOCOIIOTHO TBEPAOE TENO, MaTEpUATIbHAS TOUKA,
PaBHOYCKOPEHHOE JIBI)KEHUE, CBOOOIHOE MajieHHe, aOCOIIOTHO yrpyras Aedopmarius,
abCOIIIOTHO YIPYroe v a0COMIOTHO HEYNPYToe CTOJIKHOBEHHSI, MOJICNIN Ta3a, )KUAKOCTH U
TBEPAOro (KPUCTAJUIMYECKOTO) Teja, UealIbHbII ra3, TOUEUHbIH 3apsi, 0THOPOIHOE
AIIEKTPUYECKOE I10JIE;

pas3ianyath yciaoBHs (FpaHUIbI, 00JACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BCeoOImuMit Xxapakrep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIIOB30BAHMS YACTHBIX
3aKOHOB;

AQHAIN3UPOBATH U OOBACHATH MEXaHUUYECKUE IIPOLIECCHI U SIBJICHUSI, UCIIOJIb3YSl OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS, (POPMYJIBI
KMHEMAaTUKU PaBHOYCKOPEHHOTO JIBU)KEHUS, peoOpa3zoBaHus ['anuiies 411 CKOPOCTH U
nepeMenieHms, 3aKkoHbl HpI0TOHA, IPUHIUIT OTHOCUTEILHOCTH [ "anues, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA M1 MEXaHUYECKOW SHEPTUH, CBSI3b PA0OTHI CUJIIBI C
M3MEHEHHEM MEXaHWYECKOUW SHEPruu, YCIOBUS PaBHOBECHS TBEPAOTO TeJa), PU ITOM
MCII0JIb30BaTh MAaTEMATUYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTHU
bu3NYECKUX 3aKOHOB:

npeoOpa3zoBanuii ['anuiies, BToporo u TpeTbero 3akoHOoB Hpl0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCa U MEXAaHMUUECKOU SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

AHAIN3UPOBATH U OOBSCHATH TEIUIOBBIE MPOLIECCH] U SBJIEHUS, UCTIONIb3ys OCHOBHbBIE
nonokeHuss MKT u 3akoHBI MONEKYISIpHON (PU3UKU U TEPMOJIUHAMUKH (CBS3b TaBICHUS
WJICATIbHOTO Ta3a CO CPeAHEN KUHETUYECKOW SHEPrUel TEIIOBOTO ABMKEHHS M KOHIIEHTpaluen
€ro MOJIEKYJI, CBS3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KMHETUYECKOW dHEPIUeH TEIIOBOrO
JIBUKEHUSI €70 YaCTHIL, CBSA3b JIaBJICHUS M1€aJIbHOIO ra3a ¢ KOHIIEHTpalel MOJIEKY U €ro
TeMIiepaTypol, ypaBHeHne MenaeneeBa—Kianeiipona, nepBplif 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHHUsI SHEPTUU B TEIJIOBBIX MPOIIECCaX ), IPU 3TOM HUCIIOJIb30BATh MaTEMaTHUECKOE
BBIPKEHHE 3aKOHOB, YKa3bIBATh YCJIOBHUS IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—
Knaneiipona;

AQHATM3UPOBATh U OOBICHATH DIEKTPUUECKHE SBJICHHUS, UCIIONb3YsI OCHOBHBIE TIOJIOKEHUS
U 3aKOHBbI 3JEKTPOAMHAMMKHU (3aKOH COXPAaHEHHUsS JJIEKTpUYECKOro 3apsna, 3akoH Kyiona,
MOTEHIUAIBHOCTD AJEKTPOCTATUUECKOTO TMOJISI, IPUHUUII CYNIEPIO3ULINU IEKTPUUECKUX TOJIEH,
IIpU 3TOM yKa3blBasl YCIIOBUS NPUMEHHUMOCTH 3akoHa KynoHa, a Takke MpakTUYEeCKH BaXKHBIE
COOTHOUIEHUS: 3aKOHbI OMa ISl y4acTKa LENHU U JUIsl 3aMKHYTOW 3JIEKTPUUYECKOW I1IeTH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonasr apajest 1715 2IEKTPOIN3a);

OMHCHIBATh (PUBNYECKUE TMPOIECCHl W SIBICHUS, HMCIONB3yS BEIUYHUHBL: TEepeMeElICHUe,
CKOPOCTb, YCKOpPEHHME, HMIIYJbC Telda M CHCTEMbl Tell, CWJIa, MOMEHT CHJIbI, JaBJCHHE,
MOTEHIMANIbHAS JHEPIus, KUHETHUECKas DSHEprus, MeXaHWuyecKas OSHeprus, paboTa CHIIBI,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa YIPYTOCTH, CHUJia TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOEHCTBH Tena ¢ 3eMi€id BOIM3H €€ TOBEPXHOCTH, JHEPTHsl YIIPYTroi nedopmanuu
MPYXHUHBI, KOJIMYECTBO TEIUIOTHI, a0COIOTHAs TeMIepaTypa Tena, paboTa B TEpPMOAMHAMUKE,
BHYTPEHHSISI SHEPTHUS UICAbHOTO OJTHOATOMHOTO Ta3a, paboTa uieaabHOro ra3a, OTHOCUTENIbHAS
BIAXXHOCTh Bo3ayxa, KIIJI waeanbHOro TEMIOBOrO ABUTATENS; AJIEKTPUYECKOE TIOJIE,
HaMpsSKEHHOCTh  AJIEKTPUYECKOTO TMOJs, HANPsHKEHHOCTh TOJIE  TOYEYHOrO 3apsijia WM
3apsKEHHOIO IIapa B BAaKyyM€ M B JMDJIEKTPHUKE, MOTEHUHA AJIEKTPOCTATUYECKOIrO ITOJI,
Pa3HOCTh MOTEHIIMAJIOB, SJIEKTPOABUXKYILAs CUJIa, CUJIa TOKA, HAIMpPSIKEHHWE, MOIIHOCTh TOKa,
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NIeKTpudeckass €MKOCTh IIJIOCKOIO KOHJIEHCATOpa, CONPOTHUBIEHUE YydacTKa LENu ¢
[I0CJIEI0BATENbHBIM U NapalIeIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHSI IEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSICHATE OCOOCHHOCTH NMPOTEKaHUs (PU3MUYECKUX SBJICHUNA: MEXaHMUYECKOE JIBUKEHHUE,
TEIUIOBOE JIBM)KEHHE YAaCTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKCHHE,
updy3us, HCHapeHue, KUIEHWEe M KOHAEHCAlMs, IUIaBJIEHHE M  KpUCTAJUIM3ALuS,
HAIPaBJIEHHOCTh TEIUIONEPENayy, 3JIEKTPU3alus Tel, 3KBUIOTEHLUAIbHOCTh IOBEPXHOCTU
3apsKEHHOI0 IIPOBOIHUKA,

NPOBOJUTH MCCIEOBAHUE 3aBUCHUMOCTH OJHOW (DU3MUECKOW BEIMYMHBI OT JAPYroM C
UCIIOJIb30BAHUEM MPSIMBIX M3MEPEHHH, IpU 3TOM KOHCTPYHUPOBAThb YCTAHOBKY, (PMKCHUPOBATH
pe3ysbTaThl TMOJXYYEHHOW 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHIE TpadUKOB € Y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEN U3MEPEHHUH, J1eJ1aTh BBIBOJIBI IO PE3yiIbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTH KOCBEHHBIE HW3MEPEHUs (U3NYECKHX BEIUYMH, IPH OSTOM BBIOMPAThH
ONTUMAJIHBIA METOJ W3MEPEHHUs, OLIEHUBATh AOCONIOTHBIE U OTHOCHUTENIbHBIE IMOTPELUIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

IPOBOJIUTH OMNBITHI IO NPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IJIAHUPOBATh HKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh IOJYyYEHHBIE PE3YJIbTAThl U JIENaTh
BBIBOJ] O CTaTyCe MPEII0KEHHOM rUIoTe3bl;

coOnronarh mpaBuia 0€30IaCHOrO TpyJa IPU IMPOBEIEHUU HCCIENOBAHUN B paMKax
yueOHOr0

HKCIEPUMEHTA, IPAKTUKYMAa U y4eOHO-HCCIIeI0BATEIbCKON U IPOEKTHOM AESITEIbHOCTHU C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTopHOro 000pyJOBAHNUS;

pemarh pacy€THbBIE 3a/1a4M C SBHO 3a/IaHHOM U HESIBHO 33J1aHHOM (PU3MUECKON MOJEIbIO:
Ha OCHOBAHMU aHAJIM3a YCJIOBHUS OOOCHOBBIBaTH BBIOOP (M3MYECKON MOJEnu, OTBEYAOLICH
TpeOOBaHUM 3a7auH, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPH NPH UCIIONIB30BAaHUN MaTEMaTUYECKUX METOJIOB PEIIeHUs 3ajay, IPOBOJUTH pacuéThl Ha
OCHOBAaHMU HMEIOLIUXCSl JIaHHBIX, AHAJU3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATh METO[IbI
pELIEeHNUs ¢ YYETOM NOJyUYEHHBIX PE3YyJIbTaTOB;

pelath KayecTBEHHbIE 3aJauu, TPeOyIolue NMPUMEHEHHUs! 3HAaHUM W3 pa3HbIX pa3/iesioB
Kypca (U3MKH, a TakKe MHTErpalMy 3HAHUM M3 JAPYTHX IMPEeIMETOB €CTECTBEHHO-HAY4HOTO
IIMKJIA: BBICTPAWBATh JIOTMUECKYIO 1LIETIOUKY PACCYKIEHUN C ONOpOll Ha M3y4EHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUA JUISl OOBSICHEHHS OCHOBHBIX NPHUHIUIIOB PabOThI
U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOIMYECKHUX MTPOLIECCOB; TPUBOIUTD
IpUMEpPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00bSICHEHNE
IIPOLIECCOB OKPYXKAIOUIETO MHpa, B PAa3BUTHE TEXHUKUM M TEXHOJIOTMH; aHAIM3UPOBATh H
OLICHUBATh IOCJIEICTBUS OBITOBOW M MPOU3BOJACTBEHHON JEATEIBHOCTH YEIOBEKA, CBSI3aHHOW C
(GU3NYECKUMHU TIpOLIECCaMU, C MO3UIMHA HKOJOTMYECKOW O€30MacHOCTH, NPEACTaBICHUN O
paloHaIbHOM MPUPOIONOIB30BaHIH, a TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUM HAYKU U
TEXHOJIOTUH JUIsl JalbHEHIIero pa3BUTUs YeJIOBEYECKOro OOIECTBa; MPUMEHSTH pa3lIndHbIe
crocoObl paboThl ¢ HHPOpMaUe PU3NIECKOTO CONIEPKAHUS C UCTIOTB30BAHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTMH, NpPU 3TOM HCIOJIB30BaTh COBpPEMEHHbIE WH(POPMAaIMOHHbIE
TEXHOJIOTUM JJIsi TOMCKa, TepepabOoTKHM W MpeabsBIEHUS y4eOHOW M HAyYHO-TIOMYJIIPHOM
UHpOpMaLIUHU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIMM HHPOPMAIIMH, TTOJTYYEHHON M3 pa3IMYHbIX
HMCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh MOIy4aeMyl0 HH(GOpPMaLHI0O U OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUN, TaK M HAa OCHOBE aHallM3a HMCTOYHUKA
uH(pOopMaLnu;

NPOSBIATh  OpPraHM3AllMOHHBIE W II03HABATEIbHBIE YMEHHS  CaMOCTOSTEIBHOIO
NpUOOpEeTEeHUs HOBBIX 3HAHUW B TMpOILIECCE  BBHINOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0OBATEIbCKUX PadOoT;

paboTaTh B rpyMIe C UCIIOJHEHUEM Pa3IMYHbIX COLMATIBHBIX POJIEH, IIAHUPOBAaTh padoTy
IPYNIbl, PallMOHAIBHO PacHpenesaTh NEATEIbHOCTh B HECTAHAAPTHBIX CUTYaLUSX, aJEKBAaTHO
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OLICHUBATh BKJIAJ KaXKJIOT0 M3 YYACTHHUKOB T'PYIIBI B PEHICHUE pacCMaTpUBAEMON MPOOJIEMBI;
IPOSIBJIATE MOTHUBaLMIO K Oynymied npodecCHOHaIbHOW NEeSTEIbHOCTH IO CHENHMaIbHOCTIM
(U3UKO-TEXHUIECKOTO MPOPuIIs.

K xoH11y 00yueHus peIMeTHbIE Pe3y/IbTaThl Ha YIIIYyOJEHHOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh Y OOYYaIOMIMXCS yYMEHHWI: MOHMMAaTh POJIb (PU3UKH B SKOHOMHYECKOI,
TEXHOJIOTUYECKOM, COLMAIBbHOM M ITHYECKON cdepax NesTeIbHOCTH YelOBEeKa, POjib U MECTO
¢u3uKH B COBpPEMEHHOW HAay4YHOH KapTHHE MHpa, pPOJb AaCTPOHOMHH B MPAKTUYECKON
JEATCIIBHOCTH  YeJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHYECKOM Ppa3BUTHH, 3HAYCHHE
ONHUCATENbHON, CHUCTEeMAaTU3UPYIOIIEeH, OOBSCHUTEIPHOH M MPOTHOCTUYECKON  (PyHKIHIA
(bu3n4ecKoil TeOpun — FNEKTPOAUHAMUKY, CIELHATIbHON TEOPUH OTHOCHUTEIILHOCTH, KBAHTOBOM
¢usuku, ponb (uznyeckoi Teopur B (OPMHPOBAHUU TPEACTABICHUH O (U3NIecKOn
KapTHHE MHpa, MECTO (hPU3MUECKON KapTHHBI MHUpa B OOLIEM psAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTABICHUN O IPUPOJE;

pasnyarh ycJIOBUS NPUMEHUMOCTH MOAeNIeH (pU3MUeCKuX Tesl U HMpPOLECcCOB (SBICHUM):
OJIHOPOJHOE JJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJI, TFapMOHUYECKHE KoJieOaHMUs,
MaTEMaTUYECKUA MAATHUK, MWJCAIbHBIA NPYXKUHHBIA MasTHUK, TapMOHUYECKHE BOJIHBI,
UJeabHBIN KOJeOaTeIbHbIN KOHTYP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO si/ipa U KBAHTOBOM
MOJICJIN CBETAa; pa3iuyaTh YCIOBHs (FpaHUIIbI, 00JIACTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHMMATh  BCeOOLMH  XapakTep  (yHJaMEHTalbHBIX 3aKOHOB W OTPAaHUYEHHOCTh
MCII0JIb30BaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH IJIEKTPOMArHUTHBIE IMPOLECCHl U SIBJIEHUS, HUCIOJb3YS
OCHOBHBIE TOJIOKEHUS Y 3aKOHBI 3JIEKTPOJMHAMUKH U CIIEHUAIBHON TEOPUU OTHOCUTEIIBHOCTH
(3aKOH CcOXpaHEHMsI DJJIEKTpUYECKoro 3apsijia, cuina Awmnepa, cuna JlopeHua, 3akoH
JJIEKTPOMarHUTHOM MHAYKIMM, IpaBwio JleHna, cBasp OJIC caMOMHIYKIIMM B DJIEMEHTE
AIIEKTPUYECKON IIENMH CO CKOPOCTHIO M3MEHEHMsI CHJIBI TOKA, IOCTYJAThl ClEHUAIbHON TEOpUU
OTHOCUTEIIBHOCTH DUHIITeHA);
AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE ITPOLIECCHI U IBJICHUS, UCTIOJIb3YsI TOJI0KEHNS KBAaHTOBOM
¢u3uku (ypaBHeHMe OiHIITeHHa s ¢dorodddekra, mepBslii M BTOpoi moctyinarsl bopa,
MIPUHITMIT COOTHOIIIEHUS HeomnpeaenéHHocTel ['eizendepra, 3aKOHbI COXPAHEHHS 3apsiIOBOTO U
MaccoBOIO YHCEJ M DHHEPIUU B SACPHBIX pPEAKUUAX, 3aKOH pPaJUOAKTUBHOIO pacraja);
ONMCHIBATh (PU3MYECKHE NPOLECChl M SBJIEHUS, WCIOJIb3YS BEJIWYUHBL: HANPSHKEHHOCTD
IIEKTPUYECKOTO TOJIA, MOTEHUHUA 3JIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IOTEHIIMAJIOB,
AIIEKTPOJBIIKYILAS CHJIA, WHIAYKIMS MarHUTHOTO IIOJIs, MAarHUTHBIA TOTOK, cwia Ammepa,
WHAYKTUBHOCTb, JJIEKTPOJIBMKYIIAsl CHJIa CaMOMHIYKLUH, OJHEPrHsl MAarHUTHOIO IOJIA
IPOBOJHMKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, TIOJHASL SHEPTHsl, SHEPTUS MOKOsI CBOOOIHOMN
YaCTHIIbl, SHEPTHsl U UMITYJIbC (POTOHA, MAacCOBOE YMCIO M 3aps] sipa, SHEPrus CBS3U s/pa;
OOBSACHATP OCOOEHHOCTH NPOTEKaHUs (U3NYECKUX SBJICHUN: 3JIEKTPOMArHUTHAs WHIYKIIMS,
CaMOMHJIYKIMs, Pe30HaHC, MHTeppepeHLIns BOJIH, AU(paKius, JUCTIEpCHs, TOJTHOE BHYTpEHHEe
oTpaxkenue, dotodnekrpudeckuii d3hdext (pororddexr), anpdan OGeta-pacmansl saep, raMma-
U3JIydeHue sjep, Gu3ndeckue MpUHIMIBI CIEKTPaIbHOTO aHaINM3a U pabOTHI J1azepa; OnpeaessaTh
HaNpaBJieHUE MHAYKIIMY MATHUTHOTO TIOJIsl IPOBOAHKKA C TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;
CTPOUTH M300paKEHHE, CO3aBAEMOE TUIOCKUM 3€pKajoM, TOHKOW JIMH30M, U PacCUUTHIBATH €T0
XapaKTepUCTUKU;

IPUMEHSATH OCHOBOIIOJIAraloIINe aCTPOHOMHYECKHE MOHATHUSA, TEOPUU M 3aKOHBI JUIS aHallu3a U
00BsiICHEHUS! (PU3UYECKUX MPOIIECCOB, NMPOMUCXOMALUINX B 3BE3NAX, B 3BE3NHBIX CHCTEMax, B
MEXTaJlaKTHUYeCKOM cpese; IBM)KEHUS HEOeCHBIX TeJ, SBOJIIOLMU 3BE31 U BceneHHOI;
IIPOBOAMTH HCCJIEOBAaHUE 3aBUCUMOCTEN (DHM3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSMBIX
U3MEpEeHUl, MpU ATOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHUPOBATh PE3yJbTaThl MOJYYEHHOM
3aBHCUMOCTH (PM3WYECKHX BEIMYMH B BUJE Tpa@HUKOB C y4€TOM aOCONIOTHBIX MOTPEIIHOCTEN
W3MEpEHMH, 1€TaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIEI0BaHMS; IPOBOJUTH KOCBEHHBIE U3MEPEHNUS
(Gu3n4ecKux BEJIMYMH, IPU ITOM BBIOMPATH ONTHUMANBHBIM METOJ HW3MEPEHUs, OLEHHBATh
aOCOMIOTHBIE W OTHOCHTEIBbHBIC MOTPEUIHOCTH MPSAMBIX W KOCBEHHBIX HM3MEPEHHIA;
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IIPOBOJUTH OMBITHI 110 POBEPKE MPEI0KEHHON THITOTE3bI: INTAHUPOBATH SKCIIEPUMEHT, COOMPATh
SKCHEPUMEHTAIIBHYIO YCTAaHOBKY, AHAJIM3UPOBATH IMOJYYEHHBIE PE3yIbTaThl U JI€JaTh BBIBOJ O
CTaTyce MPeJUI0KEHHON THUIIOTE3HI;

ONUCHIBATh METO/1bI MOJIyYEeHUS Hay4HbIX ACTPOHOMUYECKUX 3HAHUI;
coOirofarhk mpaBuiia 0€30MacHOrO TPyla MPHU MPOBEACHUN HCCIEAOBAHUN B pamMKax yuyeOHOTO
SKCIIEPUMEHTA, NPAaKTHKyMa M Y4eOHO-HCCIEeIOBAaTENbCKOW U TMPOEKTHOW JEATEIbHOCTH C
UCTIOJIb30BAHUEM  H3MEPHUTENBHBIX  YCTPOMCTB W J1aboparopHOro  00OpYIOBAHHUS;
pemiate pacuéTHbIC 3aJlaydl C SIBHO 33/IaHHON U HESIBHO 33J1aHHOM (U3MYECKO MOJEINbI0: Ha
OCHOBAaHHMHU aHaJIn3a yCJIOBUA BLI6I/IpaTB (1)I/I3I/I‘-IGCKI/IG MOJACIHN, OTBCUHAIOIIIHNEC Tpe6OBaHI/I$IM 3aJa4du,
OPUMEHSTh (DOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTHM M TMOCTYJaThl (PU3NYECKUX TEOpUH Mpu
HCIIOJIb30BAHUU MATCMATHUYCCKUX MCTOAOB PCIICHUA 3aaa4, IIPOBOAUTH pvaéTBI Ha OCHOBAaHHU
MMEIOIINXCA JAHHBIX, aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METObI PELLICHHUS C YUYETOM
MOJIYYCHHBIX PC3YJIbTATOB,

peliaTh KayecTBEHHbIE 3a/1auM, TpeOyrolre MPUMEHEHHs] 3HAHUNA U3 Pa3HbIX pa3JieioB
Kypca (U3MKH, a TaKK€ MHTErpallud 3HAHUW U3 APYTrUX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYXACHUH C ONOPOM HAa W3YYEHHBIE 3aKOHBI,
3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IC SABJICHUA,

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA Ui OOBACHEHUS OCHOBHBIX IPUHIHUIIOB PabOTHI
HN3MCPUTCIIbHBIX HpI/I60pOB, TEXHUYCCKUX yCTpOﬁCTB N TCXHOJOIMYCCKHUX IMPOLCCCOB;
MPUBOIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
OOBSCHEHHE TIPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B pPa3BUTHE TEXHUKU U TEXHOJOTHIA,
AHAIM3UPOBATh M OIEHUBATh IOCIEICTBUA OBITOBOM W MPOU3BOJCTBEHHOW IESATEIbHOCTH
YeJIOBEKa, CBSI3aHHOW ¢ (PHM3UYECKUMH TPOIECCAMH, C IMO3UIUN IKOJIOTHIECKON Oe30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM IPHUPOIOINOIb30BAHUM, A TAKKE Pa3yMHOM HCIIOJIb30BAHUU
JOCTYIKECHUH HAyKHM W TEXHOJIOTUW I JaJbHEWINEro pasBUTHs YEIOBEYESCKOIO OOIIECTBA;
NPUMEHSTh pa3JInyHble CrMocoO0bl paboThl ¢ uHbopManueill (HU3MUEeCKOro CcoaepKaHus c
HCIIOJIb30BAHUEM COBPEMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TGXHOJ’IOFI/II\/JI, Inpnu 3TOM HCIOJIB30BATh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU Uil TOWCKA, MepepadOTKH W TPEIbSIBICHUS
yueOHOM ¥ HAy4yHO-MOMYJISIpHOM WHGOpMaluu, CTPYKTYpPUPOBaHHMS U HHTEPIpETalUU
uH(pOpMaIlMK, TONYYEHHOM U3 Ppa3TUYHBIX HMCTOYHHMKOB, KPUTHUYECKH aHAJIU3UPOBATH
MoJIy4aemMyro HH()OPMAITUIO U OIEHUBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSl 3HAHUM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHKA HHPOPMAIIHH;

IMMPOSABJIATH OpraHru3allMOHHBIC n IIO3HaBAaTCJIbHBIC YMCHUA CaMOCTOATECIIbBHOT'O
NpUOOpeTEeHUsT HOBBIX 3HAHWW B TMpollecce BHINOTHEHUS TMPOEKTHBIX U y4eOHo-
MCCJIEI0OBATENbCKUX PabOT; paboTaTh B IPYIIE C UCIIOTHEHUEM Pa3IUYHBIX COIMATBHBIX POJIECH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAMOHAIBHO PACHpPENeNsITh JEATEIbHOCTh B HECTaHIAPTHBIX
CUTyalusax, aACKBATHO OLCHUBATH BKJIAA KaXIOTO H3 YYAaCTHUKOB TpPyHIlbl B PCHICHUC
paccMaTpuBaeMoil TpOOJEeMBbI, TPOSBIATH MOTHBAIMIO K Oyaymied mnpodeccnoHanbHOM
JESTENIbHOCTH 110 CIIEIHUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOUIIS.

1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOEHHSI Y4eOHOr0 NMpeaMeTra B COOTBETCTBHU C

®I'OC CIIO u Ha ocaoe PI'OC COO
Oco0oe 3HaueHue NUCHUIUIMHA UMeeT Npu popMupoBanuu U pa3sutuu OK
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Koa u HaumeHoBanue GopMupyeMbIX
KOMIIeTeHIH

OK 01. Bri6upatsb criocoObl pemeHus
3a/1a4 mpodeccHOHATBHON
NEeATEIbHOCTH IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

Oomue

B yacTu Tpya10BOro BoCIMTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCcTBa, TPYI0II00HE;

- TOTOBHOCTb K aKTUBHOM JI€SITEILHOCTH
TEXHOJIOTMYECKOMN U COLIMAILHON HAIPaBJICHHOCTH,
CITOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBAThH U
CaMOCTOSTEIIFHO BBITIOIHATH TAKYIO JIEATCIIbHOCTD;
- HHTEPEC K pa3InuHbIM cepam nmpodheccuoHaTbHON
JIeSITeIIbHOCTH,

OBJaieHue YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMHM JIeHiCTBUSIMHU:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSTEBHO (hOPMYIIUPOBATH U
aKTyaJlu3upoBaTh MpobIeMy, pacCMaTpUBATh €€
BCECTOPOHHE,;

- YCTaHaBIIMBATh CYUIECTBEHHBIN IPU3HAK WU
OCHOBAHWUS JUIsl CPABHEHU S, KJIaCCU(UKAIIUU U
0000IIeHHS;

- OTIPE/ICIIATH 1NN e TEIHHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUU UX JTOCTHKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBHI B IEATEIILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB LIEJSIM, OLIEHUBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
KU3HCHHBIX TIPOOIEM

0) 0a30BbIE HCCIEN0BATENbCKUE 1eCTBUS:

- BJIaJICTh HaBBIKAMH y4eOHO-UCCIIE0BATEIHCKON 1
MIPOEKTHOM 1€ATeIbHOCTH, HABBIKAMU pa3pelIeHus
npo0Jem;

- BBISIBJISITH IPUUUHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATH 3a]1a4y, BBIJIBUTATh TUIIOTE3Y €€

JAucuunimHapHbI

- ¢(hOpMUPOBAHHOCTH MPEICTABICHHUIA O POIH U
MecTe GU3UKU U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOH KapTUHE MUPA, O CHCTEMO0Opa3yIomIei
poiau (pU3MKK B pa3BUTUN €CTECTBEHHBIX HAYK,
TEXHUKH U COBPEMEHHBIX TEXHOJIOTHM, O BKJIaJIe
POCCHIMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH; IOHUMaHUE (PU3NYECKON
CYIIIHOCTH HaOJI0AaeMBIX SIBJICHUI MUKPOMUDA,
MaKpOMHpa U MEramupa; NOHUMaHUEe POJIU
aCTPOHOMMH B IPAKTUYECKOM JIEeSTEIbHOCTH
YyeJlIoBeKa U JIaJbHEHNIIEM HayYHO-TEXHUYECKOM
Pa3BUTHH, POJIU PU3UKHU B HOPMUPOBAHUH
Kpyro3opa 1 (pyHKIIMOHAJIbHON TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs IPAaKTUYECKUX 3a/1a4;

- BJIAZIETh OCHOBOIIOJIAraloIIMMH (PU3NUECKUMHU
HNOHATHAMHU U BEJIMYMHAMU, XapaKTEPU3YIOLINMHU
(u3nueckre nmpoueccsl (CBI3aHHBIMU C
MEXAHUYECKUM JABH)KEHHUEM, B3aMOIEHCTBUEM
TeJ, MEXaHUYECKUMHU KOJIeOaHUSIMU U BOJIHAMU;
aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM BEILIECTBA,
TEIUIOBBIMU NPOIIECCAMU; IIEKTPUUECKUM U
MarHUTHBIM IOJISIMH, 3JIEKTPUYECKUM TOKOM,
AJIEKTPOMAarHUTHBIMU KOJI€0aHUSMHU U BOJTHAMU;
ONTUYECKUMU SIBJICHUSIMH; KBAaHTOBBIMU
SBJIEHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO s71pa,
PaAMOaKTUBHOCTBIO); BIAJETh
OCHOBOIOJIaraloluMy aCTPOHOMUYECKUMU
MOHATHUSIMU, [TO3BOJISIFOIIMMHU XapaKTEpU30BaTh
MIPOLIECCHI, TPOUCXOSIINE Ha 3B€3/1aX, B
3BE3JHBIX CUCTEMAX, B MEKTaJTaKTUYECKON CPELE;
JIBM)KEHUE HEOECHBIX TEJI, IBOJIIOLHIO 3BE31 U
Bcenennoi;

- BJIJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
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pELICHHS, HAXOIUTh apryMEHTHI IS JI0KA3aTe/IbCTBA
CBOMX YTBEPXKICHHI1, 3a]1aBaTh apaMEeTPhl U
KPUTEPHH PELICHHUS;

- aHAJIM3UPOBATH MOJYUYCHHBIC B XOJIC PCIICHHS
3aa4uu pe3y.]'IBTaTbI, KpI/ITI/I‘ICCKI/I OILICHHUBATh UX
JIOCTOBEPHOCTH, IIPOrHO3UPOBATH H3MEHEHHE B
HOBBIX YCJ'IOBI/IHX;

- YMETh IIEPECHOCUTH 3HAHUS B MIO3HABATEIbHYIO U
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KHN3HEACATCIIbHOCTH,

- YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIE UIEH, IIPEIaraTh
OpI/IFI/IHaJIBHBIe IIoaAXOoabl U peHICHI/Iﬂ;

- CIIOCOOHOCTh UX HUCIIOJIb30BAHUSI B
IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTUKE

TEOpHsIMU (3aKOH BCEMHUPHOTO TAroTeHus, I, I n
III 3akonbl Hht0TOHA, 3aKOH COXpaHEHUS
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHCHUS
MMITYJIbCA, IPUHLINI CYNEPHO3ULUU CUII,
MPUHIUIT PAaBHOIIPABHOCTH MHEPLUATBHBIX
CUCTEM OTCUETa; MOJIEKYIIPHO-KUHETUUECKYIO
TEOPUIO CTPOCHHUS BEIIECTBA, FA30BbIC 3aAKOHBI,
NIEPBBII 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpPaHEHHUs IEKTPUUYECKOTO0 3apsi/ia, 3aKOH
Kynona, 3akon OMa 11 yuacTKa Lemnu, 3aKOH
OmMa u1st TOJTHOM JIEKTPUUYECKOH 1ETH, 3aKOH
Jxoyis - JIeHna, 3aKOH 3JIEKTPOMarHUTHOM
WHYKIIMU, 3aKOH COXPaHEHUSI SHEPTUH, 3aKOH
NPSIMOJIMHEMHOTO paclpOCTPAHEHHUsI CBETA, 3aKOH
OTPa)KEHHUS CBETA, 3aKOH MPEIOMIICHHS CBETA;
3aKOH COXPaHEHUs SHEPIUH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPAaHEHUSI dJIEKTPUUECKOTO
3apsi/ia, 3aKOH COXpPaHEHUs] MacCOBOT'0 YMCIIa,
nocTyJsatel bopa, 3aKk0H pagnoakTUBHOTO
pacmaja); yBepeHHOE UCTIOIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEH NP aHaIN3e HPU3UIECKUX
SIBJICHUH U IIPOLECCOB;

- copMUpOBATh YMEHUS PEIIATh PACUETHBIC
3a/1a4y¥ ¢ SBHO 33JaHHON (PU3NYECKON MOJEIBIO,
HCTIONB3Ys (M3UUYECKHE 3aKOHBI U TIPUHITUTIBI; Ha
OCHOBE aHallM3a YCIOBUS 33]]a4i BEIOMPATh
(bu3MYECKyI0 MOJIENb, BBIACTATh GU3NYECKUE
BETTUYUHBI ¥ POPMYIBI, HEOOXOIMUMBIE IS €€
peleHus, TPOBOIUTh PacueThl M OIICHUBATh
PEATbHOCTH MOJTYYSHHOTO 3HAYEHUS (PU3NIECKOM
BEJIMYMHBI; pelIaTh KaueCTBEHHBIC 3a/1a4H,
BBICTpauBasi JOTMYECKH HEMPOTUBOPEUHUBYIO
LIETIOYKY PACCYKJIECHHI C OMOPON HA U3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UIECKUEC SIBICHUS
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OK 02. Mcnoynb30BaTh COBPEMEHHBIC
CpezAcTBa MOUCKA, aHAIN3a U
WHTEpIpeTau nHHopMauu, u
WH(POPMAIIMOHHBIC TEXHOJIOTUH IS
BBINTOJIHEHUS 32124 TPOPECCHOHATTLHON
JeSTeILHOCTH

B o0y1acTH IEHHOCTH HAYYHOI'O MO3HAHUS:

- ¢hopMHPOBAaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JMAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIECHCTBOBAHUE S3BIKOBOM M YUTATEILCKON
KYJBTYPBI KaK CPEJICTBA B3aUMOACHCTBUS MEKIY
JIOJIbMU U TTO3HAHUS MHUPA;

- OCO3HAHME [IEHHOCTU HAyYHOH ACSATEIHHOCTH,
TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
MCCJIEI0BATENBCKYIO ICSITENIbHOCTh UHIUBUIYATHHO
U B TPYIIIE;

OBianeHue yHHBEPCAJIbHBIMH YUeOHBIMH
NMO3HABATEJLHBIMU /Il CTBUAMM:

B) padora ¢ nndopmanueii:

- BIIQJIeTh HaBBIKAMU TIOy4eHUsI HHPOPMAIUHU U3
HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYLIECTBIISAITh MMOUCK, aHAJN3, CUCTEMATU3AIUIO U
WHTEPIpETaIHio HHHOPMAITUU PA3TUYHBIX BUIOB U
dbopM TpencTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax c
y4eTOM Ha3HaueHus: HPOPMAIUU U 11eJIeBOM
ayJIMTOpUH, BBIOUpPas ONTUMAIILHYIO POpMY
MPEACTABICHUS U BU3YAIU3alINH;

- OIIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTD
uH(pOpMaIIUH, €€ COOTBETCTBUE TPABOBHIM H
MOPJIbHO-ITUYECKUM HOPMaM;

- ACIIOJIb30BaTh Cpe/icTBA HH(POPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUHN B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3aIMOHHBIX 33/]1a4 ¢ COOII0ICHUEM
TpeOOBaHUI SPrOHOMHKY, TEXHUKH OE€30MMAaCHOCTH,
TUTHUEHBI, pecypcocOepexeHus], IPaBOBbIX U

-chOopMHpPOBATh YMEHHUS YIUTHIBATH TPAHUIIBI
NPUMEHEHUS U3yYEHHBIX (PU3NUECKUX MOJCIICH:
MarepuaibHasl TOuKa, MHEpLUUAJIbHAsS CUCTEMa
OTCYeTa, UACATbHBIN I'a3; MOJICJIU CTPOCHHUS Ta30B,
JKUAJIKOCTEN U TBEPJBIX TEJI, TOYEUHBII
BJIEKTPUYECKUM 3apsil, iJepHas MOJIeNb aTOMa,
HYKJIOHHAsi MOJI€NIb @aTOMHOTO Si/[pa MPHU PEIICHUH
(bu3mvecKux 3a1a4;

- chopmMEpOBaTH COOCTBECHHYIO MO3HUITUIO TIO
OTHOIIEHHUIO K (M3HYECKON HHPOPMALIHH,
MOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB, YMETh
HCITOJIB30BaTh IU(DPOBBIC TEXHOIOTHH JJIS
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
IpeCTaBICHUs yueOHOM U HAyYHO-TTOMYJISIPHOM
uH(GOPMAITUH; PA3BUTh YMEHUS KPUTHUECKOTO
aHaJIM3a Moy4aeMoil uHpopMaruu
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OK 03. I[InanupoBate 1 peagn30BHIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHIMATENBCKYIO IeATEIbHOCTD
B ipodeccnoHanbHol chepe,
WCTIOJIb30BaTh 3HAHUS 10 (PUHAHCOBOU
IPaMOTHOCTH B Pa3JIMYHBIX KHU3HCHHBIX
CUTYaIHUsAX

STHUYECKHX HOPM, HOPM HH(OPMALIMOHHON
0e30IacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHMS U 3AIIUTHI
nHpopmaruu, nHOOPMAITMOHHONW 0€301aCHOCTH
JTUYIHOCTH

B o6s1acTH 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
-- c¢OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
ATUYECKOI0 NIOBE/ICHUS;

- CIIOCOOHOCTH OLICHUBATH CUTYALIUIO U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHE JUYHOTO BKJIaJa B IIOCTPOCHUE
YCTOHYUBOTO OYIYIIEro;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTEISM U
(unu) IpyruM 4ieHaM CEMbH, CO3/IaHUIO0 CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LIECHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUHU C TPAAULIUSIMU
HapoaoB Poccuu;

OBiaieHHue YHHBEPCAJIbHBIMH PeryJsiTHBHbIMU
AeMCTBUAMMU:

a) CaMOOpPraHu3anms:

- CaMOCTOSITEIBHO OCYIIECTBIIATH I03HABATEIbHYIO
JESITENIbHOCTD, BBISBIISITH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHON AEATEIbHOCTH U )KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSTENBHO COCTABIIATh IUIAaH PELICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO
IIUPOKOU IPYIUIIUU B PA3HBIX 00IACTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHbBIN U
KYJIbTYPHBIN YPOBEHb;

- BJIaICTb OCHOBHBIMU METOJaMH HAYYHOI'O
IIO3HAHHMS, HCIIOJIb3YEMbIMU B (PU3HKE: TIPOBOIUTD
IMPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX
BEJINYMH, BEIOMpasi ONTUMAIBHBIN CIIOCO0
N3MCPCHUS U UCITIOJIB3Yyd N3BECCTHBIC METO/bL
OLICHKH MOTPEITHOCTEeN N3MEPEHUH, IPOBOANTH
UCCIIEIOBaHUE 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH C MCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHHIA,
OOBSACHATH MOJIYYEHHBIE PE3YIIbTAThI, UCTIONb3YS
(du3nUecKre TEOPUH, 3aKOHBI U TIOHATHS, U JIeTIaTh
BBIBO/IBI; COOJTIOAATh NpaBKiIa 6€301acHOTo Tpyaa
IpY IPOBEIEHUH UCCIIE0OBAaHUN B paMKax
y4eOHOT0 SKCIIEPUMEHTA U yUeOHO-
UCCIIeI0BAaTEIbCKON EATEIbHOCTH C
HCIIOJIb30BaHNEM IU(POBBIX U3MEPUTENBHBIX
YCTPOUCTB U 1aGOpaTOPHOrO 000PY10BaHUS;
c(hOpMUPOBAHHOCTD MPEACTABICHUI O METOAAX
HOJYYEHHUs] HAYyYHbIX aCTPOHOMUYECKHX 3HAHUN
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OK 04. DddextrBHO
B3alMO/ICIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaH/E

0) CAMOKOHTPOJIb:

HCITOJIH30BATh MPUEMBI pe(IICKCHH JIJIs OTICHKH
CUTYyaIliH, BEIOOpA BEPHOTO PEIICHUS;

- YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) SMOIMOHAJIbHBIH HHTEJIJIEKT,
NnpeanoJaralumi c)opMUpPOBAHHOCTD:
BHYTPEHHEH MOTHBAIIMHU, BKIIOYAIOIIEH CTPEMIICHHE
K JIOCTHKEHUIO LIETU U YCIIEXY, ONTUMU3M,
WHULIMATUBHOCTb, YMEHUE JACHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

- SMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
AMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBAThH €T0
IIPHU OCYIIECTBIEHUU KOMMYHUKAIIMH, CIOCOOHOCTH K
COYYBCTBHIO U COTEPEIKMUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIIUX
CIIOCOOHOCTH BBICTpanBaTh OTHOILLIEHUS C
JPYTUMHU JIFOABMHU, 3200TUTHCS, TIPOSIBIISATH
MHTEpEC U pa3peraTh KOH(IUKTHI

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOATEIIbHOCTH
Y CaMOOIIPEIEIIEHHUIO;

-OBJIaJIEHNE HABBIKAMH Y4eOHO-HUCCIIEI0BATEIbCKOM,
MIPOEKTHOU M COLIMATIbHOM JAEATEIbHOCTH;
OBiaieHHe YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU 1eHCTBHAMM:

0) coBMecTHasA AeATeJbHOCTD.

- IOHUMATh U UCTIOIH30BATh MPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATD 1I€JId COBMECTHOM JESATEIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICHUCTBHS 1O €€
JIOCTUKEHUIO: COCTABJIATH IUIaH IEUCTBUM,
pacupenensiaTh pojid ¢ y4e€TOM MHEHHH YYaCTHUKOB
00CyXIaTh pe3ybTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX

- OBJIaJIETh YMEHUAMHU paboTaTh B IPYyIIIE C
BBINIOJIHEHHEM PA3JIMUHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATh pabOTy rPYIIBL, PAlIMOHAIBHO
pacnpenensiTh AesTeIbHOCTh B HECTaHAAPTHBIX
CUTyalusX, aACKBATHO OICHHUBATH BKJIAJ KaXX10I0
W3 YYaCTHUKOB T'PYIIIHI B PEIICHHUE
paccMaTpuBaeMoi TPOOIEMBI
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OK 05. OcyiecTBisITh YCTHYIO U
IMACBMEHHYIO KOMMYHHUKAIIMIO Ha
roCyJ1apCTBEHHOM sA3bIKe Poccuiickon
denepanyy ¢ y4eToM 0COOCHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

peabHOT0, BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

- OCYILECTBJIATh MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, IPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM
OBJ1aieHUe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMHA
JeHCTBUSAAMM:

I') NpUHSATHE ce0sl U IPYTHX JIIOIei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOACH
IIPU aHAJIM3€ PE3YJbTATOB AEATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTUX JIFOJICH Ha
OIIINOKH;

- pa3BUBATb CIIOCOOHOCTH MOHUMATH MuUp €
MMOo3unuu Jpyroro 4€JI0BCKa

B obs1acTH 3cTeTMYECKOr0 BOCIIUTAHUS:

- CTETHUYECKOE OTHOLIEHUE K MUPY, BKJIHOYAs
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a U OOLIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTH BOCITPUHUMATD PA3JINYHbIE BU/IBI
HCKYCCTBa, TPaJULIUU U TBOPUECTBO CBOETO U APYTUX
Hapo0B, OIYIATh YMOLNOHAIBHOE BO3/IEHCTBUE
HCKYCCTBA;

- yO@XJIEHHOCTh B 3HAYMMOCTH JJIsl JINYHOCTH U
oOmiecTBa 0TEYECTBEHHOTO M MUPOBOT'O HCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPAJUIMI U HAPOJHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CAaMOBBIPA)KEHHIO B PAa3HBIX BUJAX
HCKYCCTBa, CTPEMJICHUE MPOSBIIATH KaueCcTBa
TBOPUYECKOH JINYHOCTH;

OBiaieHUe YHHBEpPCAJIbHBIMH
KOMMYHHUKATHBHBIMH 1efiCTBUAMM

a) o01eHue:

- OCYILECTBJIATh KOMMYHHKAIIMK BO BCeX chepax

- chopmupoBaTH YMEHUS PACIIO3HABATH
(usnueckue sBIEHUS (IPOLIECCHI) U OOBICHITH UX
Ha OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE,
CBOOOJIHOE TTaJicHUE TEN, ABHKEHUE T10
OKPYXKHOCTH, MHEPIIHS, B3aUMOJICHCTBHUE Tell,
KosebaTeIbHOe IBUKECHNE, PE30HAHC, BOJTHOBOE
nBuxkeHne; mupdysus, OpoyHOBCKOE TBUKEHHE,
CTPOCHHE KUIKOCTCH U TBEPIBIX TEJ, H3MECHEHHE
o0beMa Tel Mpu HarpeBaHUU (OXJIAXKICHUN),
TEIUIOBOE PAaBHOBECHE, NCIIAPCHHE, KOHICHCAIINS,
IJIaBJICHUE, KPUCTAJUTM3AIINS, KUTICHHE,
BJIQYKHOCTH BO3/IyXa, CBSA3b CPEAHCH
KHHETUYECKOW SHEPTUU TEeTIOBOTO TBUKEHUS
MOJIEKYJI ¢ a0COIFOTHOM TEMITEPaTypOi,
TIOBBIIIICHUE JIaBJICHUS Ta3a MPH €ro0 HarpeBaHUU B
3aKPBITOM COCY/IE, CBS3h MKy MTapaMeTpaMu
COCTOSTHUS Ta3a B M30IPOLIECCaX; AICKTPHU3AIHS
TEJI, B3AaUMOJICHCTBHUE 3aps0B, HATPEBaHHUE
MIPOBOJHHUKA C TOKOM, B3aUMOJICHCTBUE MAarHUTOB,
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OK 07. CozneiicTBOBaTh COXPaHEHUIO
OKpY>Karollei cpebl,
pecypcocOepexreHnI0, IPUMEHSTh
3HaHUA 00 U3MEHEHUU KJIUMara,
TIPUHITUITBI OEPEHKITNBOTO
IIPOU3BO/ICTBA, 3P (HEKTUBHO
JENCTBOBAThH B UPE3BbIYaHBIX
CUTYyaIHsIx

KU3HU,;

- pacro3HaBaTh HeBepOaIbHbIE CPEICTBA OOLCHMUS,
IIOHUMATh 3HAYECHHUE COLMAJIbHBIX 3HAKOB,
pacrio3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX
CUTYalluid ¥ CMATYATh KOH(IMKTHI;

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY
3pEHHUSI C UCTIOIb30BAHUEM S3BIKOBBIX CPEACTB

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS:

- ¢hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI,
MMOHUMAaHUE BIIUSIHUSA COUUAITBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOM
CpeJibl, 0CO3HAHUE ITI00ATBLHOIO XapaKTepa
HKOJIOTMYECKUX MPOoOiIeM;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE JACHCTBHUI B
OKpYKarOIlIel cpe/ie Ha OCHOBE 3HAHUS LIEJIEi
YCTOMYMBOI'O Pa3BUTHS YEIOBEYECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKPY’KaloIlei cpene;

- YMEHHUE MTPOTHO3UPOBATH HEOIArONPHUSITHBIC
JKOJIOTHYECKHE MOCIIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUM, IPEJOTBPAILATh UX;

- pacCIIMPEHUE ONBITA IEATEIBHOCTH IKOJIOTHYECKOU
HAaIpPaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOW, IPOEKTHON U COLMAIIBHOM
JIEATEIIbHOCTH

ANIEKTpOMAarHuTHasi MHAYKLHUSA, AeCTBHE
MarHUTHOTO MOJIsl HA TPOBOJAHUK C TOKOM H
JBYDKYIUICS 3apsijl, YIEKTPOMarHuTHbIE
KoJIeOaHUs ¥ BOJHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaKEHHE,
npenomiieHue, uHTepdepenuus, udpakuus u
MOJISIPU3ALINS CBETA, IUCIICPCHS CBETA;
(dhoTornekrpuueckuii 3P PeKT, CBETOBOE JTaBJICHHE,
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aToMa
BOJIOPOJIa, €CTECTBEHHAS U UCKYCCTBEHHAs
pPalnOaKTUBHOCTD

- c¢hopMUPOBATh YMEHUS IPUMEHSTH TIOJTYYCHHBIC
3HAHUA ISl OOBSICHEHUS YCIOBHM MPOTEKAHUS
(U3NYECKUX SIBICHUH B IPUPOE U IS IPUHATHUS
MPAKTHYECKUX PEUICHHUH B MOBCEAHEBHOMN XKU3HU
Ui o0ecriedeHns Oe30MacCHOCTH MpH 00paleHnH
¢ OBITOBBIMU NMPUOOPAMH U TEXHUUECKUMHU
YCTPONCTBaMHU, COXpAaHEHHUS 3[JOPOBbS U
COOJTIO/ICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B
OKpy’Karolel cpesie; NOHNMaHHe He00X0AMMOCTH
MIPUMEHEHUSI TOCTHKEHUN PU3UKU U TEXHOJIOTUI
JUIsL PallMOHAIBHOTO MTPUPOJIOTIONIb30BaHUS
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2. CTpyKTypa U coiepkaHue 0011e00pPa30BaTeILHON THCIUIITHHbI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Koncynbpranuu

Bup yueonoii Oo0neM B
padoThbI yacax
O0bem 00pa3oBaTeIbHOI TPOrPaMMBI 182
AU CHMILTHHBI
TEOpeTUYEeCcKoe 00yUeHne 136
1a00paTOPHBIE 3aHATHUS 24
CamocrosTenbHble 3aHATUSL 14
4

BO 2 ceM

IIpome:xxyTounasi arrectanus B popme aud. 3auera B 1 ceM, Ik3amMeHa (4
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2.2. TemaTu4ecKkHii IJIaH U cojiepKaHue TUCUUILTUHBI « DU3UKA»

HauMmenoBanue
pa3aesioB H TeM

Conep:kanue y4ye0OHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHUE
PadoThI, MHAUBHAYAJIBHBIN IPOEKT (eciu npedycmompenvt)

Oo0LeMm
4acoB

®opmupyemMble
odmue u
npogeccuoHaJIbHbIE
KOMIIeTeHIIUH

1

2

4

Beenenue.
Pdusuka M MeToabl
HAYYHOI'0 NO3HAHMS

Conep:xanue yueOHOIro MaTepHaJia:

®dusuka — QyHIaMeHTalbHas Hayka o npupojae. HaydHblii MeTon MO3HAHMUS U METOJb]
uccaeaoBaHus (U3UYCCKUX SBJICHUH. ODKCIIEPUMEHT W TEOpUS B TPOIECCe IO3HAHMS
npupobl. Habmonenue u skciepuMeHT B pusuke. CriocoObl u3MepeHus Pru3nuecKux
BEJIIMYMH (aHAJIOTOBbIE W IU(POBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIILIOTEPHBIC
IaT4uKoOBBIe cucTeMbl). [lorpemrHocTH M3MepeHuil pu3ndecknx BenduuH (aOCONIOTHAS U]
OTHOCHUTEINIbHAs). MojenupoBanue (QU3NYCCKUX SBICHUH M TPOIECCOB (MaTepuabHAS
TOYKa, a0COJIIOTHO TBEPIOE TEJIO, HICATbHAS )KUIKOCTh, HICATBHBIN Ta3, TOUCYHBIN 3apsi).
I'unote3a. ®u3znveckuii 3aKOH, TPAHUIILI €r0 MPUMEHUMOCTH. Puzndeckas Teopus. Poib U
MecTO (PU3UKH B (OPMUPOBAHUU COBPEMEHHOW HAy4YHON KapTUHBI MHUPA, B IPAKTHUECKOMH]
JIeATeILHOCTH JIFOACH.

OK 03
OK 05

Pa3zgen 1. Mexanuka
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Tema 1.1
OcCHOBBI KHHEMATHKH

ConepxaHue y4eGHOr0o MaTepuaJa:

Mexannueckoe JBukeHHE. OTHOCHUTENBHOCTh MeEXaHMYecKoro aBikeHus. Cucrema
orcuéra. [Ipsimas u oOpatHas 3a1aun MexaHuKU. Paguyc-BeKTop MaTepralibHON TOYKH, €ro|
MIPOEKIUN Ha OcU cucTeMbl koopauHaT. Tpaexkropus. Ilepemerienue, ckopocTh (CpemaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOpEHHE MaTepUaIbHOM TOYKHU, UX MPOEKIIMU Ha OCH
cucteMbl KoopauHaT. CloXeHue NepeMeNIeHU U CI0XKEHHE CKOpocTe. PaBHOMepHOE U
PaBHOYCKOpPEHHOE MpPSMOJUHEIHOE [IBH)KEHHE. 3aBHUCHUMOCTh KOOpPJIMHAT, CKOPOCTH,
YCKOpPEHHUS U MyTH MaTepHalIbHOM TOYKM OT BpeMeHHU U ux rpaduk CBoOOAHOE NajieHUE.
YckopeHnue cBoOOAHOTO NajeHus. JIBimkeHue Tena, OpoleHHOro MO YTJIOM K TOPU30HTY.
3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MaTepUalIbHONW TOUKH OT BPEMEHHU U HX
rpaduku. KpuBonuneitnoe nsmxenue. [[BrkeHne MaTepUabHOM TOYKU MO OKPYKHOCTH.
VYrnoBas u nuHeWHas ckopocTb. Ilepuon u wacrora obpamienus. LleHTpocTpemurenbHoe
(HOpManpHOE), KacaTelbHOE (TAaHTCHIIMAIEHOE) U TTOJTHOE YCKOPEHUE MaTepUaIbHON TOUKH.
TexHuyeckue ycTpoiicTBa M TEXHOJIOTMUECKHE MPOLIECCHI: CITUAOMETP, IBUKEHUE CHAPSIOB,
LIEMHbIE, IecTepEHYAThIC M pEMEHHBIE IEpeAayl, CKOPOCTHbIE JTU(PTHI.

Tema 1.2
OCHOBBI JHHAMHUKH

Conep:kaHue y4eOHOT0 MaTepuasa:

IIepsbiit 3axk0oH HprotoHa. MHepuuanbHble cucTeMbl 0TCUETA. [IpUHIMI OTHOCUTEIBHOCTH

OK 01
OK 02
OK 04
OK 05
OK 07
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lanunes. HeunepruanbHble cucTeMbl oTcu€ra (ompeneneHue, npumepsl). Macca Tena.
Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akon HetoToHa /uist MaTepuanibHON TOUKH.
Tperuii 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK. 3aKOH BCEMUPHOI'O TSATOTEHMSL.
OKBHUBAJICHTHOCTh TPaBUTALMOHHOM M HMHEPTHOM Macchl. Cuila TSDKECTH. 3aBHCHUMOCTH
YCKOpPEHUsI CBOOOMHOTO TMAJCHUS OT BBICOTHI HAJ TOBEPXHOCTHIO IUIAHETHI H  OT|
reorpaduyeckoil mupoTel. [IBikeHne HeOeCHbIX TeN U UX CIIYTHUKOB. 3akoHbl Kerepa.
ITepBass kocmuueckass ckopocth. Cuna ympyroctd. 3akoH ['yka. Bec Tena. Bec Ttena,
nBuKylierocs: ¢ yckopenuem. Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs! CKOJIbKEHUS Y|
cwita Tpenus nokos. Kosdduuuent tpenus. Cuina cOnpoTUBICHUS TPU IBUKEHUH Tela

B JKUJKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBLHOTO JABUKCHUSI.
Hasnenue. ['mapocratnueckoe nasineHue. Cuna Apxumena. TexHuueckue yCTpOHCTBa Y
TEXHOJIOTHYECKUE TPOLIECCHI: NOAIIUITHUKY, IBM)KEHUE NCKYCCTBEHHBIX CITYTHUKOB

Tema 1.3
3aKoHBI COXpaHeHHs B
MeXaHnKe

ConepxaHue y4eGHOT0 MaTepHaJa:

I/IMHYJII)C MaTepHaanoﬁ TOYKH, CUCTCMbI MAaTCPUAJIbHBIX TOYCK. HGHTp MacCC CHUCTEMBbI
MaTCpraJIbHBIX TOYCK. TeopeMa O ABMIXCHHUH LCHTpA Macc. I/IMHYJH)C CHJIBI 1 UBMCHCHUC
HMITYJIbCA TeJla. 3aKOH COXPAaHEeHHS UMIyJbca. PeakTuBHOE NBMKeHHE. MOMEHT UMITYJIbCca
MaTepHaﬂbHOﬁ TOYKH. Hpe[[CTaBJIeHI/Ie 0 COXpaHCHUH MOMCHTA UMITYJIbCA B HCHTPAJIbHBIX
nonsx. PabGora cumbl Ha MaJoM W Ha KOHEYHOM mepememnieHuu. ['padudeckoe
npeJcTaBiIeHne paboThl CHIIbl. MOIIHOCTD cuilbl. KuHeTHueckast sHeprust MaTepualbHON
Touku. Teopema 00 U3MEHEHUN KHHETHUUYECKOW SHEPTUU MaTEpUATbHON TOUKH.
ITorenumanpHbie U HENOTEHLMANbHbIE CUIIBL. [loTeHnManbHas dHeprus. [loreHnmanbHas
sHeprus ynpyro jaepopMupoBaHHOW TMpyxkuHbL. IloTeHUManbHAas >HeEprust Tena B
OJHOPOJHOM TIpaBUTAalMOHHOM 1ojie. IloTeHuumanpHas dHeprus Tena TPaBUTALMOHHOM
1oJie OIHOPOJIHOTO 1Iapa (BHYTpH M BHE 1apa). Bropas kocMuueckas ckopocTb. TpeTbs
KocMHMuecKast CKopocTb. CBs3b pabOThl HENOTEHIHMAIbHBIX CHJI C H3MEHEHUEM
MEXaHMUYECKON DSHEPruM CHCTEMbI Te€Jl. 3aKOH COXPAaHEHMs MEXaHHMYECKOH DSHEPIHUH.
VYipyrue U HEyNpyrue CTOJIKHOBEHHS. Y paBHEHHE bepHyIM Ui UACaIbHOU KUAKOCTH
KakK CJIe/ICTBHE 3aKOHA COXPAHECHMSI MEXAHUYECKOU dHEepruu. TexHnYeckne yCTporucTBa U
TEXHOJIOTHYECKHE IIPOLIECCHI: ABUKEHUE PAKET, BOAOMET, KOIIEP, PYKUHHBIN

MUCTOJIET, TUPOCKOM, (PUTypHOE KaTaHHWE Ha KOHbKaX.

Paznen 2. MoJjiekyasipHasi pu3uKa U TEPpMOAMHAMHUKA

26

Tema 2.1
OcHoOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOoM

Conep:kanue y4eOHOT0 MaTepuaJia:

OCHOBHBIE TIOJIOKEHUSI MOJICKyJIsapHOKHHeTHYeckoi Teopun (MKT), umx ombIiTHOE
obocnoBanue. Jluddys3usa. bpoyHoBckoe nBmwkeHHe. XapakTep ABHXKEHUS U

B3aMMOJICHCTBUS YaCTHII BemecTBa. MoIeNn CTPOSHHUS Ta30B, )KUIKOCTEH U TBEPABIX TE U

OK 01
OK 02
OK 03
OK 04
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TeOpUH

00BsICHEHHE CBOMCTB BEIIECTBa Ha OCHOBE ATHX Mojenei. Macca u pa3Mepbl MOJEKYI
(aromoB). KommuectBo BemiectBa. llocrostnnast ABoragpo. TemoBoe paBHOBECHE.
Temneparypa u cmocoObl e€ wusmepenus. Illkama temmneparyp Ilenscusa. Mopenb
UJCANbHOIO Ta3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YacCTULBl Ta3a JBHXKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT APYT € APYroM. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Kinaneiipona. AbcomoTHas Ttemneparypa (imkana temmeparyp KenbBuna).
3axoH JlanpToHa. 301poLieccsl B UI€aIbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BELIECTBA.
['paduueckoe npencTaBieHNe U30MPOLIECCOB: U30TEpMa, U30X0pa, n306apa. CBA3b MEXKIY
JIaBJICHUEM U CPEHEN KMHETHUECKON S3HEPrHel OCTYNaTebHOrO TEMJI0BOI0 JBUKECHMUSI
MOJIEKYJI UJEAJbHOr0 ra3a (OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KMHETUYECKOW TEOPHUH
UIeanbHOTO ra3a). CBsi3b aOCONMIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI

CO CpPEeIHEN KMHETUYECKON IHEPTUEN MTOCTYNATEIbHOIO TEMIOBOTO JBHKEHUS €€ YaCTHII.
TexHuueckue yCTpoilcTBAa M TEXHOJIOTMYECKUE IPOLIECCHl: TEPMOMETpP, OapoMerp,
IIOJIy4YeHUE HAHOMATEPHUAIIOB

JlabopaTopHble 3aHSITUSA:
Jlabopamopnas paboma Nel. V3ydeHne 0JHOTO U3 U30IPOIECCOB

Tema 2.2
OcHOBBI
TEePMOIUMHAMUKH

Conep:kaHue y4eOHOT0 MaTepuaJa:

Tepmoaunamuueckas (T/l) cuctema. 3ajanue BHEITHUX YCIOBUHN JIJISl TEPMOAMHAMHUYECKOM
cucrembl. BHemHue W BHyTpeHHHE mnapamerpsl. IlapameTpsl TEpMOAMHAMHYECKON
CUCTEMBl KaK CpEJHHE 3HAYCHUs BEIUYMH, ONMCBIBAIOIIMX €€ COCTOSIHUE Ha
MUKpOCKonu4yeckoM ypoBHe. HyneBoe Hawano TtepmonuHamMuku. CaMonpou3BOJIbHAs
penakcanys TEPMOAMHAMHUYECKOM CHUCTEMBI K TEIJIOBOMY paBHOBeCHIO. Mojenb
UJCANIBHOIO ra3a B TEPMOJMHAMHUKE — CHCTEMa ypaBHEHUM: ypaBHeHHUEe MenpeneeBa—
KianelipoHa M BBIpaKE€HHME 11 BHYTPEHHEH JHEPruu. YCJIOBUS NMPUMEHUMOCTH ITOU
MOJENIA: HH3Kasg KOHLEHTpalus 4YacTHI], BBICOKHE TeMIlepaTypbl. Brlpaxenue s
BHYTPEHHEH DSHEpPrMM OJHOATOMHOIO HJAeanpHOro rasa. KBsasucratnueckue u
HECTAaTUYECKUE TPOIIECChl. DJIeMEeHTapHasi padoTa B TepMOANHAMUKE. Berancienne paboTh
no rpaduky mporecca Ha pV-muarpamme. Terionepenada Kak crnoco0 H3MEHEHHS
BHYTpEHHEHl HHEpruM TEepPMOIAMHAMHUYECKONH CHCTEeMbl 0€3 COBEpIIeHHsS pPaOOTHI.
KoHBeknus, TernnonpoBoAHOCTb, n3iiydeHue. KomnuecTtBo TemioTel. Temno€éMKOCTh Tena.
VYnenbHas v MOJISIpHAs TEIUIOEMKOCTH BellleCTBa. Y paBHeHHEe Maiiepa. Y nenbHas Temiora
cropanusi ToruMBa. Pacu€r konuuecTBa TEIUIOTHI Npu Terutonepenade. llonstue 006
annabaTHOM Tpoliecce. IlepBbli 3aKOH TepMOAMHAMHUKHA. BHYTpeHHsAs dSHeprus.

OK 05
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KonnyectBo Temnorsl M paboTa Kak Mepbl H3MEHEHHMs BHYTPEHHEH sSHepruu
TEPMOJUHAMHYECKONM CHCTEMBl. BTOpOW 3aKOH TEPMOAMHAMMKHU JJII PaBHOBECHBIX
IIPOLIECCOB: 4YEpe3 3aJlaHHOEC PAaBHOBECHOE COCTOSHME TEPMOJMHAMUYECKOW CHCTEMBI
IPOXOAUT €IAUHCTBEHHas ajauabata. AOcomtoTHas Temmeparypa. Bropoil 3akoH
TEPMOJMHAMMKHU JUIsl HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXHO IEPEAATh TEIIOTY OT
0oJsee xo01HOTrO Tena K 6onee HarpeToMy 0e3 komnencaunu (Knaysuyc). Heodparumocts
IPUPOAHBIX mpoueccoB. [IpuHnunel pevictBus temnoBbix MamuH. KIIJ. MakcumansHoe
sHauenre KIIJ[. Iluxkn Kapno. Dkojoruuyeckue acreKkThl HCIOIb30BAHUS TEIIOBBIX
asurareneil. TermmoBoe 3arpsi3HEHUE OKPYKaoIIeH cpelbl. TeXHUYECKHUE yCTPONCTBA U
TEXHOJIOTMYECKHE IPOLECCHI: XOJIOANIBHUK, KOHIUIIMOHED, AU3EJIbHBIN U KapOIOpaTOpHbIN
JIBUTATeNlM, NapoBas TypOMHA, NOJYYEHHE CBEPXHHU3KUX TeMIepaTyp, YTHIM3aLUsl
«TEIJIOBBIX»  OTXOJOB €  MCIOJB30BAaHMEM  TEIUIOBOTO  HAcoca,  YTHUIM3ALUSA
0MOOpPraHNYECKOro TOIIMBA AJIs1 BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUH.

Tema 2.3
ArperatHblie
COCTOSIHUSI BelllecTBa
" ¢a3oBbIe
nepexoanbl

Coneprxanue y4eGHOT0 MaTepHaJa:

[TapooOpa3zoBanne u KoHaeHcanus. lcmapenue u KumeHue. YJenbHas TeIUIOTA
napooOpa3oBanus. HacwlllicHHBIE W HEHACHINICHHBIC Mapbl KauecTBeHHAash 3aBUCHMOCTH)
IJIOTHOCTHU M JJABJICHUSI HACBIIIICHHOTO Mapa OT TeMIIEPATyphl, UX HE3aBUCUMOCTh OT 00hEMA
HACBIIIEHHOTO TMapa. 3aBHUCHUMOCTb TEMIIEpATypbl KUIIEHHS OT JaBJIEHUS B KUIAKOCTH.
BnaxHocte Bo3ayxa. AOCOMIOTHas W OTHOCHUTENIbHAs BIAXKHOCTb. TBEpHOE TeJo.
Kpucrannuueckue u amopdHbie Tena. AHU30TPOMUS CBOMCTB KpucTawioB. [Inasienue u
KpUCTaIu3anus. YJenbHas TeruioTa roiaBneHusa. CyOmumanus. Jlepopmanmu TBEPIOTO
tena. Pactsoxenue u cxxarue. Cnsur. Moayns FOnra. Ipenen ynpyrux nedopmanuii.
TernnoBoe pacmupeHue >KUIKOCTeH U TBEPIABIX TeN, 00bEMHOE U JIMHEHHOE pacIIpeHue.
AHrapMOHU3M TEIUIOBBIX KOJNEOAHMI 4YacTHIl BelIeCTBA KakK TMpPUYMHA TEIJIOBOTO
pacimpeHust Tenl (Ha KadecTBeHHOM ypoBHe). IlpeoOpazoBanue sHepruu B (ha30BbIX
nepexojax. YpaBHeHHe TeruioBoro Oananca. [loBepxHocTHoe HatspkeHue. KoaddummenT
MMOBEPXHOCTHOIO HaTsbkeHus. Kamwspuele sBienus. JlaBieHwe mnoj HCKPUBIEHHOU
MOBEpXHOCThIO  kuaAkocTH. Dopmyna Jlammaca. TexHuueckue  ycTpoWcTBa U
TEXHOJIOTHYECKUE MPOLIECCHI: )KUAKNE KPUCTAIIIIbI, COBPEMEHHBIE MATEPUATIBI

JIabopaTopHbIe 3aHATHSA:
Vlabopamopnas paboma Ne2 Onpedenenue eraxcHocmu 6030yXa.
Vlabopamopnas paboma Ne3 Onpedenenue ko3 duyuenma no8epxHoCmMHO20 HAMSIHCEHUS

breuoxocmu

N

Paszgea 3. duekTpoauHamMuka
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Tema 3.1
DJleKTPUYeCcKoe MmoJie

Conep:xanue yueOHOro MaTepuasa:

DnexTpuzanys Teq U e€ MpOosSBICHHs. DJIEKTpUYEeCKHUil 3apsia. J(Ba BUAA 3IEKTPUUYECKUX]
3apsaoB. [IpoBOIHUKH, AUAIEKTPUKH U MOJIYIPOBOJIHUKHA. DJIE€MEHTAPHBIN JIEKTPUUECKUH
3apsj. 3aKOH COXpaHEHMs 3JIEKTPUUECKOro 3apsna. BzaumoneiictBue 3apsnoB. ToueuHble
3apsabl. 3akoH Kynona. DnekTpudeckoe noje. Ero neiicTBrue Ha 3JIEKTPUYECKUE 3apsiJibl.
Hanpsok€anocts  anextpuueckoro mojis. [IpoOubiii 3apsin. JluHum HanpskéHHOCTH
anekTpuyeckoro  mois.  OpHopogHOoe — 3nekTpuueckoe  moie.  lloreHumanbHOCTH
ANEKTPOCTATUYECKOro ToJid. Pa3HocTh moTeHuuanoB u HampsbkeHue. [loTeHunmanbHas
SHEPrus 3apsijia B AJIEKTpocTaTudeckoM mosie. [loTeHnuan 3J1eKTpocTaTHuecKoro mosl.
CBs13b HAIIPSHKEHHOCTH TIOJISL ¥ PA3HOCTU MOTSHIIHMAJIOB JIJIs1 JIEKTPOCTATUYECKOTO MOJIst (KaK
OJTHOPOJIHOTO, TaK U HEOAHOPOAHOTO). [IpuHIIMT Cynepno3uiiuy AMeKTPUIECKUX MOJICH.
[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOU cdepsl. [lone paBHOMEpPHO
3apsUKEHHOT0 10 00bEMy miapa. [lose paBHOMEpPHO 3apsiKEHHOM O0€CKOHEUHOM IITOCKOCTH.
Kaptunpl nuHuil HanpsHKEHHOCTH 3THUX MMOJEH M AKBUIIOTEHIHMATIBHBIX TOBEPXHOCTEH.
[IpoBOAHMKY B 3JEKTPOCTATHUECKOM TOJIE. Y CIIOBUE PaBHOBECHS 3apsioB. JUAJIEKTPUKH B
ANEKTPOCTAaTUYECKOM MoJe. [ludnekTpuueckas NpoHUIIAEMOCTh BellecTBa. KonaeHcarop.
DIEeKTPOEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTb IIJIOCKOT0 KOHIeHcaTopa. [lapannensHoe
COeIMHEeHHE KOHJieHcaTopoB. llocienoBaTenbHOE COEAMHEHUE KOHAEHCATOPOB. DHEPruUs
3apsOKEHHOTO  KOHJIeHcaTopa. JIBMKeHWe 3apshKEHHOM 4YacTUIBl B OJTHOPOJTHOM|
ANEKTPUYECKOM Tosie. TeXHHuYeckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI:
ANEKTPOCKOT, IMEKTPOMETP, dIEKTPOCTATUUECKAs 3aIIUTa, 3a3eMIICHUE dJIEKTPOIIPHOOPOB,
KOHJIeHcaTopbl, TeHepaTop Ban ne ['paada

10

JlabopaTopHble 3aHATHSA:

Jlabopamopuas paboma Ne4. Onpedenerue 31eKkmpuieckoil eMKOCmu KOHOEHCamopos 2

Tema 3.2 Coaeprxanue ydyeOHOro marepuaJia: 10
3akoHbI NocTOAHHOrO | Crya Toka. [1ocTOSIHHBI TOK. YCIIOBHUSI CYIIECTBOBAHHUSI TIOCTOSIHHOTO AJIEKTPHYECKOTO
TOKA toka. Mcrounnku toka. Hampspkenne U u DJIC €. 3akon Oma a1 ydacTka UEIH.

DNEeKTPUYECKOE COMMPOTURIICHUE. 3aBUCUMOCTb COTMPOTUBIIEHUS OJTHOPOTHOTO MPOBOHUKA
OT €r0 JJTMHBI U IUTONIA/IA TTOTIEPEUHOTO CeYEHUs. Y ACIbHOE COMPOTHUBIICHNE BEIIECTBA.

[TocnenoBarensHOE, TapalIENbHOE, CMEIIAHHOE COCAMHEHUE MPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AMeKkTpudeckux 1eneii. [IpaBuna Kupxroda. PaboTa anekrpudeckoro Toka.
3akoH Jlxoyns-Jlenna. MOIIHOCTH 3JEKTPUYECKOrOo ToKa. TemioBas MOIIHOCTD,
BblIeNsieMas Ha pesucrope. DJC u BHyTpeHHEe CONPOTHUBIEHUE MCTOYHUKA TOKA. 3aKOH
OMa nans moJHOM (3aMKHYTOM) 3JEKTpUYecKOM wnenu. MOIIHOCTh MCTOYHHUKA TOKA.

OK 02
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Kopotkoe 3ambikanue. Kongencarop B ienu NocTOSSHHOTO ToKa. TeXHUYECKHe YCTPOHCTBA
Y TEXHOJIOTMYECKHE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK IICKTPUUECKON
SHEPrUn

JlabGopaTopHble 3aHATHSA:

Jlabopamopuas paboma Ne5 Onpeoenenue yoeibH020 CONPOMUBIeHUs: NPOBOOHUKA.
Jlabopamopnas paboma Ne6 Usmepenue I/{C u enympenne2o conpomugienus UCmo4Huxa
moxKa.

Jlabopamopnas paboma NeT H3yuenue 3aKk0H06 NOCIe008AMENbHO20 U NAPALILENbHO2O0
COeOUHeHUll NPOBOOHUKOS.

Jlabopamopnas paboma Ne8 Hccnedosanue 3a8ucumocmu MOWHOCMU 1AMNbL
HAKAUBAHUS OM HANPSJCEHUS. HA €€ 3adcUMax

Tema 3.3
DJIeKTPpHYeCKH I
TOK BPa3JIMYHbIX
cpemax

Conep:xanue yueOHOro MaTepuaJia:

DnexTpuueckas NPOBOJAMMOCTb pPAa3JIMUHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTb
TBEPABIX METANIOB. 3aBUCHUMOCTb COINPOTUBJICHHUS METaNIOB OT TEMIIEPaTypBhl.
CBepXnpoBOUMOCTb. DIEKTPUUECKUN TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh MOJYNPOBOJIHUKOB.
CgoiictBa  p-n-mepexona. [loaynpoBOAHUKOBBIE  MPUOOPHI.  DIEKTPOIUTHYECKAS
auccouuanus. JnekTponn3. 3akoHsl Dapajest [ 3JIEeKTpoiu3a. DIEKTPUUECKUNH TOK B
razax. CaMOCTOSITENBHBII UM HECAMOCTOSITENbHBIM  pa3psal. PasznuuHble  THUIBI
CaMOCTOATENBHOTO paspsaa. Monuus. [1nazma. TexHudyeckne ycTpoiuCcTBa U MPAKTUYECKOE
IIPUMEHEHHE: Ta30pa3psIHbIE JIAMIIbI, IEKTPOHHOIYYeBas TpyOKa, HOIYIPOBOIHUKOBBIE
npuOOpPBI: TUOJ, TPAH3UCTOP, POTOINO, CBETOANO, FalIbBaHUKA, pahUHUPOBAHUE MEIH,
BBIIUIaBKA AJIFOMUHUSA, DJIEKTPOHHAs MUKPOCKOIIHS .

Tema 3.4

Conep:xaHue yueOHOTr0 MaTepuasa:

MaruuTtHoe 1moJje

B3anmopeiicTBie MOCTOSHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM. MarHuTHoe MoJe.
BekTtop MarHuTHOM MHAYKIMH. [IprHIMIO Ccynepno3suuuyM MarHUTHbBIX mosied. Jlunum
MarHUTHOM MHAYKIMU. MarHuTHOE IoJie MPOBOJAHHKA C TOKOM (IPSIMOTO MPOBOIHHKA,
KaTyIIKH U KpyroBoro BuTka). OneiT Dpctena. Cuna Ammnepa, e€ HanpaBlieHUE U MOTYJIb.
Cuna JlopeHna, €€ HampaBieHUEe W MOJAYJb. J[[BH)KeHWE 3apsHKEHHOM 4YacTUIlbl B
OJTHOPOJTHOM MarHuTHOM moJje. Pabora cumbl JlopeHniia. MarautHoe moJjie B BEIIECTBE.
@eppoMarHeTHKy, apa- U JuaMarHeTUKU. TeXHUYeCKHe YCTPOICTBA U TEXHOJIOTUYECKHE
IIPOLIECCHI: IPUMEHEHHUE TOCTOSIHHBIX MarHUTOB, 3JIEKTPOMarHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOABHUTraTeNb SIKOOU, YCKOPUTEIH 3I€MEHTAPHBIX YacTHUII.
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Tema 3.5
DJIeKTPOMATHUT
HASIMHAYKUIHA

Conep:xkanue y4eOHOT0 MaTepuaJia:

SIBrieHne 3JeKTpOMarHuTHOM WHAYKUMH. [loTOk BekTopa MarHuTHOM MHAyKnuu. 3/C
MHIYKIMH. 3aKOH 3JIEKTpOMarHUTHOU MHAyKuuu @apanes. BuxpeBoe 31eKTpruecKoe MoJie.
Toxu @yko. 3/IC UHAYKIMH B TPOBOAHUKE, IBHXKYIIEMCS B OJJTHOPOTHOM MarHMTHOM T10JI€.
IIpaBuno Jlenna. ManyktuBHOCTE. KaTylka MHIYKTUBHOCTH B LIENU IOCTOSHHOI'O TOKA.
SBnenne camounaykuuu. DJC caMOMHIYKIMHU. DHEPrus MAarHUTHOTO TOJIS KaTYIIKUA C
TOKOM. DJIEKTPOMArHuTHOE 1osie. TeXHnuecKre yCTpOUCTBA U TEXHOJIOTMYECKUE MPOIIECCHI:
WHAYKIIMOHHAS [1€4b, COJICHOU I, 3allIUTa OT AJIEKTPU3ALUU TEJl IPU JIBUKEHUU B MATHUTHOM|
moJjie 3emMiu

JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma No9 U3zyuenue senenus 21eKmpomMacHumHou uHOYKyuu

Pa3zgen 4. Kosie0anus v BOJIHBI

20

Tema 4.1
MexaHnndeckKue
KO0JIeOaHus H
BOJIHBI

Conep:xanue yueOHOro MaTepuaJia:

Konebarenpnass cucrema. CBoOomgHble Konebanusa. [‘apmMoHnveckne  KojeOaHWHs.
Kunematnyeckoe # JAMHAMUYECKOE OIMMCAaHWE. ODHEPreTHYeckoe OIucaHue (3aKoH
COXPAaHEHUS MEXaHMYeCKOW HHepruu). BoIBoA TMHAMUYECKOTO OMUCAHUS TapPMOHUYECKUX]
KoJjeOaHUi U3 UX SHEPreTH4eCKOro M KMHEMaTH4YeCKOro OmUcaHus. AMIUTUTyAa U (asa
kojeOanuil. CBS3b aMIUIUTYIbl KOJEOAHUH MCXOJHOM BEIUMYMHBI C aMIUTUTYJamHy|
KoJiebaHuit e€ ckopoctd u yckopenws. Ilepmon m wactora konebanwmii. [lepuon mainbrx|
CBOOO/IHBIX KoJIeOaHMH MareMaTHdeckoro MasTHuka. [lepumon cBOOOAHBIX KoseOaHU
MpyXUHHOTO MasTHUKA. [ToHsATHE 0 3aTyxarmux KoneOaHusX. BeiHyXIeHHBIE KOIeOaHNUS.
Pe3zonanc. Pe3onancHas kpuBas. BnusHue 3aTyXxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTokosneOanus. TeXHUYECKHue YCTpOMCTBa M TEXHOJOTHUECKHE IPOLECCHl: METPOHOM,
Jachl, Ka4eJu, My3bIKaJbHble HHCTPYMEHTBHI, cericMorpad

ConeprxaHue y4eGHOr0 MaTepHaJa:

14
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Tema 4.2
DJIeKTPOMATrHUTH
bple K0JIe0aHUA U
BOJIHBI

Konebatenbubiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbBIE KOJICOAHHS B HICATBHOM
kosebaTesbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsa KOHIEHCATOpa C
aMIUIUTYIOM CHJIbI TOKa B KoJjeOaTelbHOM KOHTYpe. 3aKOH COXPAaHEHUs HSHEpruu B
UealbHOM KoJeOaTeabHOM KOHTYpe. 3aTyXarollue »JJIEKTPOMAarHUTHBIE KoyieOaHUs.
BoiHy)KIeHHBIE — 3J€KTpOMarHuTHble KosneOaHus. IlepemeHHbli TOk. MouiHOCTh
IIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE U AECUCTBYIOLIEE 3HAUEHHUE CUJIbl TOKA M HalpsyKEHUS
pU Pa3IMYHON (popMe 3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BpeMeHH. CHHYCOMIAIbHBIN
IIEPEMEHHBIM TOK. Pe3nucrop, KOHIEHCATOp M KaTyllka MWHAYKTUBHOCTH B LU
CUHYCOMJIAJIbHOTO IIEPEMEHHOro Toka. Pe3oHaHC TOkoB. Pe3oHaHC HampspKeHMI.
Uneaneubiii Tpancopmarop. [Ipon3BoacTBo, mepempada U mMOTPEOICHUE IICKTPUYCCKOM
SHEPruu. OKOJOTMYECKHE PUCKH IpU MPOU3BOACTBE 3JleKTpo3Hepruu. KymbTypa
WCIIOJIB30BAHUs AJIEKTPOIHEPIMM B IOBCEAHEBHOM JKM3HU. TEXHUMYECKHE YCTpPOWCTBA U
TEXHOJIOTMYECKUE TIPOLECChI: IEKTPUYECKUN 3BOHOK, I'€HEPATOP MEPEMEHHOr0 TOKa,
JUHUM  DJIEKTPOIIEpeAad  JIEKTPOMArHUTHBIE  BOJHBL.  YCJIOBUS  U3JIy4YECHHS
5JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHtamus BektopoB B ~, E ~, v B
3JEKTPOMarHUTHOW  BoyiHE.  (CBOMCTBAa  3JEKTPOMArHUTHBIX  BOJH:  OTpa)kK€HHE,
npesjoMIIeHue, noysipu3anus, uHrepdepenuns u qudpaxuud. [lkana snekTpoMarHUTHBIX
BOJIH. [IprMeHeHne 31eKTPOMarHuTHBIX BOJIH B TEXHMKE M ObITY. IIpuHIMIBI paguocBa3u
U TeneBuaeHUs. Pannonokanus. DNeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKaOIIEH CPEbl.
TexHu4eckue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHME: MY3BIKAJIBHbIE WHCTPYMEHTHI,
panap, paguoNpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus, ymabTpazByKoBas
JIMarHOCTHKA B TEXHUKE U MEJULIMHE

Pa3zgen 5. OnTuka

18

Tema 5.1

I'eomerpuueckas
ONTHKA

Conep:xxanue y4eOHOI0 MaTepuaJia:

[IpssMOnMHENHOE pacCIpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cera. Toueunsii
UCTOYHUK cBeTa. OTpaskeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenue n3oodpakeHuit
B 1iockoM 3epkane. Chepuueckue 3epkana. [Ipemomiienne cBeta. 3aKOHBI MPETOMIICHUS
cBeTa. AOCONIOTHBIN BeTa U COOTHOLIEHHE JIUH BOJIH MPU NEPEX01€ MOHOXPOMATUYECKOTO
CBETa 4epe3 IpaHully pasjziena JIBYX ONTHYECKHX cpea. Xox ayded B mpusme. IlosnHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil yroi noiHoro BHyTPEHHET0 OTPasKEeHUS.

Cobuparone u pacceuBaromue JuH3bl. ToHkass nuH3a. DOKycHOe paccTosHHUE W
ONTHYECKasi CHja TOHKOW JIMH3BL. 3aBUCHUMOCTh (DOKYCHOTO pAcCCTOSHUS TOHKOU
cepuueckoil JUH3BI OT €€ T'€OMETPUM U OTHOCUTEIBHOIO IMOKa3aTels MPEeOMIICHHS.
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dopmyiia TOHKOM JIMH3BI. Y BEIWYEHHE, JaBaeMOe JIMH30M. X011 Jiy4a, MPOILIEIIEro JUH3Y
MOJI MIPOU3BOJIBHBIM YIJIOM K €€ riiaBHOW onTuueckoi ocu. [loctpoeHue nzo0pakeHUi
TOYKM M OTpe3Ka MPSMOM B COOMPAIOLIMX M PACCEHBAIOUIMX JIMH3aX W UX CHUCTEMax.
OnTuueckue nmpubdopsl. Paspemaromias criocoOHocTs. ['11a3 kak ontuyeckas cucreMa.

JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel0 Onpedenenue noxazameins npeiomieHus Cmexkia

Tema 5.2
BoaHoBbIe cBOMICTBA
cBeTra

Conep:xkanue y4eOHOT0 MaTepuaJia:

NuTepdepenus ceera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBUS HAOIIOACHUS MaKCHMYMOB
UMHUHUMYMOB B HUHTEPQEPEHIIMOHHONW KapTUHE OT JIBYX KOI€pEHTHBIX HCTOYHHUKOB.
[Tpumeps! kmaccuyeckux MHTEpPEepeHINOHHBIX cxeM. Judpakuus ceera. Judpakunonnas
pemérka.  YcioBue — HaOMIOJEHUS  TJaBHBIX ~ MAaKCUMYMOB  IIpM  IaJICHUH
MOHOXPOMAaTHYECKOr0 CBeTa Ha AudpakuuoHHy0 pewérky. Ilomspusamus cBerta.
TexHnueckue yCTpOICTBA M TEXHOJIOTMUECKUE IPOLIECCH: O4YKH, JIyNa, IEPUCKOIL,
¢oroamnmnapat, MUKPOCKOII, TPOEKIIMOHHBIN amnapar, IPOCBETIEHUE ONTHKH, BOJIOKOHHAs
ONTHKA, TU(PPAKIUOHHAS PEHIETKA

JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Nell Onpeodenenue Onunvl c6emosoii 60JiHbl ¢ NOMOUBIO
OUppaKyuoHHoU peuemxu.

Tema 5.3
CrnenunanbHas Teopust
OTHOCUTEJIbHOCTH

I'paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MexaHUKH. [locTynaTel cienuanbHON TEOPUU
OTHOCUTENBHOCTH. [IpocTpaHcTBeHHO-BpeMeHHOM nHTepBai. [IpeoOpazoBanus Jlopenria.
VYcnosue npuunHHOCTU. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIeHuEe BPEMEHU U
COKpalIeHHE JUIMHBI. DHEPTUs U UMITYJIbC PENATUBUCTCKON YacTUlbl. CBsI3b Macchl €
SHEpPruer U UMIYJIbCOM PEISITUBUCTCKONM YaCTHUIIbl. DHEPrus MOKos. TexHnyeckne
YCTPOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: CIIYTHUKOBBIE IPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YaCTHULL

Pa3nen 6. KBantoBasi pusuka

10

Tema 6.1
KBanrToBasi onTuka

Conep:xaHue y4eOHOTr0 MaTepuasa:

PaBHOBecHOE TemiIoOBOE€ W3NydeHHE (M3IIyYeHHE a0COMIOTHO YEPHOTO Teia). 3aKoH
cmenienus Buna. ['unotesa [1nanka o kBanTtax. @OTOHBI. DHEPTHs U UMITYIIBC (POTOHA.
®otordpdext. OnbiTel A.I'. CtoneroBa. 3akoHsl poToddpdexra. YpaBHeHHe DHHIITEHHA
st porosadpdexra. «Kpacnas rpannna» pororddexra. lapneHue ceta (B 4aCTHOCTH,
JaBJICHHE CBeTa Ha aOCONIOTHO TOTJOMIAIONIYI0 M a0CONIOTHO  OTPAKAIOIIYIO

OK 01
OK 02
OK 04
OK 05
OK 07
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noBepxHocTh). OnwiTel [1.H. JleGeneBa. BoaHoBwie cBolicTBa uactuil. BoiHsr ne bpoits.
Jlnvna BonHbl Ae bpoins u pasmepbl o0nacTU JOKANM3aMK JABMKYILEHCS YacTHUIIBI.
KopnyckynspHo-BoiaHoBo# nyanusM. {udpaxius 31eKkTpoHoB Ha KpucTaiiax. Cnenuduka
n3mMepeHuit B mukpomupe. CooTHomeHus HeonpenenéHHocrei I eizendepra. Texunueckue
YCTPOMCTBA M TEXHOJOTUYECKHE IMPOLECCHI: CHEKTPOMETpP, (OTOIIEMEHT, (POTOMATUHK,
TYHHEJIbHBIA MUKPOCKOII, COJTHEUHast OaTapesi, CBETOANO,T

Tema 6.2
duzuka atomMa u
aTOMHOTIO siApa

Conep:xanue yueOHOro MaTepuaJia:

OnbITHI O UCCIIEIOBaHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.
[Tocrynatel bopa. M3nydyenue u mornomieHue (HOTOHOB MpU MEPexojie aToMa C OJHOTO
YPOBHSI 3Hepruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypoBHEW SHEPIHUHM aTOMa BOAOPOAA.
CHoHTaHHOE M BBIHYXKJIEHHOE u3llydeHue cBera. Jlazep. TexHuueckue ycTpolcTBa U
TEXHOJIOTHYECKHE TPOIIECCHI: CIEKTPaIbHBI aHadu3 (CHEKTPOCKOM), Jla3ep, KBAaHTOBBIN
komnbiorep Hykinonnas mozens siapa [eiizenOepra— MBanenko. 3apsia siapa. MaccoBoe
yucno siapa. M3otomnel. PagnoaktuBHOCTh. Anbda-pacna. IAEKTPOHHBIM U MO3UTPOHHBIN
Oerapacnan. ['amMma-uziaydeHue. 3aKOH pPaJMOAKTUBHOIO pacmnajna. PaanoakTuBHbIE
n30ToIbI B pupoje. CBONCTBAa HOHU3UPYIOLIETO U3ilyueHus. BinsHue paguoakTUBHOCTH
Ha JKMBble OpraHu3mbl. EcrecTBeHHBIH (poH u3nydeHus. [lo3umerpus. DHeprusi CBS3U
HYKJIOHOB B sifpe. AnepHsie cuibl. JlepexT maccsl siapa. SAnepHbie peakuuu. Jlenenue u
cuHTe3 Aep. SAnepHbie peakTopbl. [IpoOnemsl ymnpaBiasieMOro TEpMOSJIEPHOIO CHUHTE3A.
OKOJIOTUYECKHE AaCMEKThl Pa3BUTHS SACPHOM HHEPreTHMKU. MeToAbl perucTpanuu
WCCIIEIOBAHUS DJIEMEHTApPHBIX 4YacThll. DyHIaMeHTaJbHbIE B3aUMOJCHCTBUA. bBapHOHBI,
Me30HHI U JienToHkl. [IpencraBnenue o CtangaptHoi Mmoaenu. KBapk-TiirooHHast MOJIETTh
anponoB. dusuka 3a mpenenamu CrannmaptHo Mozenu. TémHas martepus U TEMHAas
sHeprus. EpuHcTBO (u3Mueckod KapTUHBI MHpa. TeXHMYECKHe YCTpoilcTBa U
TEXHOJIOTMYECKUE TPOLECCHl: JTO3UMETp, KaMepa DBuiabcoHa, sAIEpHBIM peakTop,
TEPMOSIIEPHBIN peakTop, aToMHast 60MOa, MarHUTHO-PE30HAHCHAs TOMOTpadus

Pazpnen 7. Crpoenue Beenennoii

16

Tema 7.1
Crpoenue ConHeuHoi
CUCTEMBI

Conep:kaHue y4eGHOr0 MaTepuaJa:

Oranbl pa3BUTUA acTpoHOMUU. [IpuKiIaiHOe U MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
[TpMEeHUMOCTh 3aKOHOB (PH3UKHU 7SI OOBSICHEHHUS MPUPOIBI KOCMHUYECKUX OOBEKTOB.
Mertoapl acpoHOMHYECKHUX ucchaenoBaHuil. COBPEMEHHBIE OINTHYECKHWE TEJIECKOIbI,
paanoTeneckorbl, BHeaTMochepHas actponoMus. Bun 38é3aH0r0 Heb6a. Co3Be3aus, spKue
3BE3MbI, INTAHETHI, X BHANMOE ABMKeHUE. CoHeUHas CUCTEMa.

Tema 7.2

Conep:xkaHue yueOHOro MaTepuasa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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OBoironst Beenennon

Counnine. ConHeyHass akTUBHOCThb. Mcrtounuk sHepruu CosiHIIa W 3BE31. 3BE3/bI, HMX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CHEKTpalbHBIM KJIACC — CBETUMOCTBY. 3BE3/bl
[JIABHOM MOCJIEeI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJisi 3BE3]] IJIaBHOM
nocJieIoBaTeIbHOCTH. BHyTpeHHee crpoenue 38€31. COBpeMEHHbBIE MPECTaBICHUS

0 IpOUCXOXACHUU U 3Boionny CosHLa U 3BE37. DTalibl xKU3HU 3BE31. Mueunslil [yt —
Hama ["anaktuka. [Tonoxenue u nuxenue ConHua B ['anaktuke. TUIbI rajakTUK.
Panuoranaktuky n kBazapbl. YEpHbIe IbIpHI B sApax ranakTuk. Beenennas. Pacumpenue
Bcenennoii. 3akon Xa006a. Pazoeranue ranaktuk. Teopus bosibioro B3psiBa. PennkToBoe
usnydyeHue. MacmrabHas cTpyktypa Bceenennoil. Meraranaktuka. HepeméHnHbie
1po0JIeMbl ACTPOHOMUHU

JlabopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel2. Hzyuenue kapmul 36e30H020 Heba

HpOMe)KyTO‘lHaﬂ aTrecranmd: 5K3aMCH

Bcero:

160
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3. YcaoBus peaau3anuu NporpaMMsbl 0011e00pa3oBaTeIbHOM THCIIUIITHHBI

3.1. TpeboBaHus K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00eCleYeHH 0.

Peasmm3zanus nporpaMMbl JTUCHMILIMHBI TPeOyeT HAJIUYHUA Yy4eOHOTr0 KaOuHeTa QU3NKU.

Oo6opynoBanne kaduHera:

- pabouee MecTo IpernoiaBaTers;

—paboune Mecta 00yJaroImuxcs (Mo KOJIMYECTBY 00yJarOIINXCs);

—y4eOHbIe HArJIsHbIC TOCOOMS (TaOIUIIbI, IIJIAKATHI);

—KOMIUIEKT Y4e0OHO-METOIUYECKON IOKYMEHTAIINH;

— KOMITJIEKT Y9€OHUKOB (Y4EOHBIX TTOCOOMH) IO KOJMYECTBY OO0 yJarOIIMXCS.

—KOMIIBIOTEP C JIMIIEH3UOHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

— MYJIETUMETUATIPOCKTOP

Ob6opynoBanue:

AmMriepMeTp J1ab0paTOPHBIN;

BoasT™MeTp mabopaTOpHBI;

TepmomeTp 1abopaTOpHHBIiL;
bapometp-anepou;

biiox nuTaHus perynupyeMslii;
['urpomeTp (ncuxpomerp);

JnHamomeTp 1eMOHCTPalOHHBIN;
[IITaTUB 1eMOHCTPAIIMOHHBIN (PUINUECKHIA;
. DIEKTPOIUINTKA;

10. Maruaut gyroo6pasHslii;

11. Maraur nosiocoBoi 1IEMOHCTPAIIMOHHBIH;
12. Tpancdopmarop y4eOHBIif;

13. [Taymouka CTEKISIHHAS;

14. TTamouka >00HUTOBAS;

15. TIpuGop Jlenna;

16. CTpenku MarHuTHbIC Ha MITATHBAX;

17. lTaTuBBI U30IUPYIOLTUE;

18. Cniexktpockon ABYXTpYOHBIi.

CoNoOR~WNE

Nudopmanuonnoe odbecrneyeHue 00ydeHus

1. Amutpuea B.®d. dusuka 11 npodeccuit v cnennanbHOCTeN TEXHUUECKoro npoduis. —M. :
W3narenbckuii ieHTp «Akanemusi», 2020

2. Jmutpuesa B.®. dusuka ans npodeccuil U cnennanbHOCTENH TEXHUYECKOTO MPOQUIIs.
Coopnuk 3amad: yued. mocodbue / B.®. JImurpuena. - 4-e¢ uza.,crep. - M.: UL Akagemus, 2019. - 256 c.
- (ITlpodeccuonanbHOe 0Opa3zoBaHue).

HurepHeT-pecypcebl:

1. Cranaaprt puznyeckoro oopazoBaHus B cpeaHeii mkoJse. O630p MIKOIBHBIX TPOTPaAMM U
y4eOHHUKOB. Matepuansl 1o (GU3MKE U METOAMKE IMPEernojaBaHus JUlsl yuuTenell. DK3aMeHallMOHHBIE
BOTIPOCHI, KOHCIIEKTHI, TECTHI IS ydamuxcs. Pacnrcanue paboTsl MeToandeckoro kabnuera. HoBoctn
Haykw. http://www.edu.delfa.net/

2. Anumanuu puzmyeckux npoueccoB. TpexmMepHbIe aHUMAIMH U BU3YAIN3allUH 110 (PU3HKeE,
COIIPOBOXKIAIOTCS TEOPETUYECKUMHU 00bsicHeHMsIMH. http://physics.nad.ru/

3. http://class-fizika.narod.ru/ - caiit "Knaccuas ¢usmka"

KBanr: HAYYHO-TIONYJISPHBII ¢bu3nKO-MaTeMaTHYECKUN
KypHau http://kvant.mccme.ru

www. fcior. edu. ru (OenepanbHbli HEeHTP HHPOPMAITMOHHO-00PA30BATENBHBIX PECYPCOB).

wwww. dic. academic. ru (Axkagemuk. CoBapy U SHIUKJIONEANHN).
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http://www.edu.delfa.net/
http://physics.nad.ru/
http://class-fizika.narod.ru/
http://kvant.mccme.ru/

www. booksgid. com (Books Gid. DinexkrponHast 6HOIHOTEKA).

www. globalteka. ru (I'mo6anteka. I'mobanpHas 6MOIMOTEKa HAYYHBIX PECYPCOB).

www. window. edu. ru (EnnHoe okHO oCcTyma k 00pa3oBaTeIbHBIM pecypcam).

www. st-books. ru (JIyumas yueOHas murepatypa).

www. school. edu. ru (Poccutickuit oOpa3zoBarenbHbIi mopTal. JlocTymHOCTh, KauecTBO, A Pek-
TUBHOCTB ).

www. ru/book (DnekTpoHHas OMOIMOTEeYHas! CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarenbhbie pecypesl MHTepHeTa — Du3nka).

www. school-collection. edu. ru (Equnas kosekips nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB).
https//fiz.1september. ru (yaueOHO-MeTOAMUECKAs razeTa «Dusnkay).

www. n-t. ru/nl/fz (HoGeneBckue naypearsl o Gu3HKe).

www. nuclphys. sinp. msu. ru (SInepHas pusuka B UntepHere).

www. college. ru/fizika (ITonroroBka x EI'D).

www. kvant. mccme. ru (Hay4HO-TIONYJISIpHBINA (PU3UKO-MaTeMaTHuYecKuii xKypHain «KBaHT»).
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4. KOHTPO.JIb M OlleHKA Pe3yJIbTATOB OCBOCHHUS AN CIUILITHHBI
KoHTpoib M oOLlEHKAa pAacKpBIBAIOTCS Yepe3 YCBOCHHbIE 3HAHUS W MPHOOPETEHHBIC
0o0y4aromuMHUCsT YMEHHUs, HaIllpaBlICHHbIE Ha (QOPMHPOBAHME OOLMMX M MPOPECCHOHATBHBIX
KomrereHniH. KoMmeTeHnun JOomKHBI OBITh COOTHECEHBI C MPEAMETHBIMH pe3yinbraTamu. Jlis
KOHTPOJISL ¥ OLICHKH Pe3yJIbTaTOBOOYUEHHSI MPETNOAaBaTeNb BEIOUpaeT (JOPMBI U METOABI C YYETOM
npodeccruoHamu3ayu 00y4eHHS M0 MPOrpaMMe AUCHUTUINHBL.

Kon n HaumeHoBanue
¢GopMupyeMbIX KOMIIETEHIH I

Pa3zpgen/Tema

THun oueHoYHbIX
MeponpUATHIH

OK 01. Beibupats criocoOsl

ACATCIIBHOCTH NPUMCHUTCIIBHOK
Ppa3InYHbIM KOHTCKCTaM

peuieHus 3a1a4 npohecCuOHAILHOMN

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paszpen 2. Temn1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3, 3.4.,
3.5.

Pasnen 4. Temr1 4.1., 4.2,

Pasnen 5. Temnr 5.1.,5.2., 5.3.
Pasnen 6. Temn! 6.1., 6.2,

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA MOMCKA,
aHaJIM3a U UHTEPIpeTaIiu
uHpopmManuu HUHPOPMAITMOHHBIE
TEXHOJIOTHH JIJIsl BBIOJHEHUS
3aja4 rnpodeccruoHaIbHON
JESTCIIbHOCTH

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

Pasnen 4. Temr1 4.1., 4.2,
Pasnen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.

OK 03. Ilnanuposats u
peann30BhIBaTh COOCTBEHHOE
MpoeCCHOHAIBHOE U
JMYHOCTHOE Pa3BHUTHE,
NpeANPUHIMATEBCKYIO
JIeITEIILHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BaTh 3HAHMS 1O
(rHAHCOBOW TPaMOTHOCTHU B
Pa3MUYHBIX KU3HEHHBIX
CUTYaIUSIX

Pasnen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temr1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

OK 04. DppexTrBHO
B3aMMOJICCTBOBAThH M pabOTaThB
KOJJIEKTUBE U KOMaH/Ie

Pazmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Tems1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasnen 4. Temur 4.1., 4.2.
Pasnen 5. Temsr 5.1.,5.2., 5.3.
Pasgen 6. Tems1 6.1., 6.2.

OK 05. OcymecTBiATh yCTHYIO U
NUCbMEHHYIO KOMMYHUKAIUIO Ha
rOCyJapCTBEHHOM SI3BbIKE
Poccniickoit @enepanyu ¢
y4eToM 0coOeHHOCTEN
COLMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Pasgenl. Temsr 1.1.,1.2, 1.3
Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasnen 4. Temur 4.1., 4.2.
Pasnmen 5. Temsr 5.1.,5.2., 5.3.
Pasgen 6. Temsr 6.1., 6.2.

OK 07. ConelicTBOBaThL

Pasnen 1. Temsr 1.1., 1.2, 1.3

- YCTHBIH OIIPOC;

- (QpoHTATBHBIAOIPOC;
- OIIEHKa KOHTPOJIbHBIX
pabor;

- HaOJIOZCHHE 33 XOJI0OM
BBITIOJTHCHUS
1ab0paToOpHBIX PaboT;

- OIICHKA BBHITIOJTHEHUS
nabopaTOpHBIX PaboT;

- OIIEHKA MPaKTUYECKUX
paboT (pemieHus
KauyeCTBEHHBIX,
pacueTHBIX,
npohecCuoHaNBHO
OpPUEHTUPOBAHHBIX
3amay);

- OIIEHKA TECTOBBIX
3aJIaHUI;

- HaOJIOJCHHE 32 XOJIOM
BBITIOJTHCHUS
WHIMBUIYaTbHBIX
MIPOEKTOB U OIIEHKA
BBITIOJTHCHHBIX IPOCKTOB;
- BBINIOJIHEHUE
9K3aMEHAIIMOHHBIX
3aJlaHu i
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COXPaHEHHIO OKPYKAIOIIEH
Cpelbl, pecypcocOepexeHHIo,
IPUMEHATH 3HaHUA 00
U3MCHEHHMH KJIMMATa, PHHIHIIBI
OepexIINBOro IPOU3BO/ICTBA,

3¢ (heKTHBHO ACICTBOBATH B
Ype3BBIYANHBIX CHTYAIUIX

Paszpen 2. Temr1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasnen 4. Temr1 4.1., 4.2.
Pa3nen 6. Temnr 6.1., 6.2.
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