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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOI'O IPEIMETA

1.1. MecTto mnpeamera B CTPYKType OCHOBHOH mNpodeccHOHAJIbHOH 00pa3oBaTeJbHOM
NMPOrpamMmbl

PaGowas mporpamma  y4yeOGHOro mpeaMera  SBIAETCA  00S3aTE€NBHOM  YacThIO
0011e00pa30BaTeIHLHOrO UKJIa OCHOBHOM MPOo(hecCHoHaIbHOM 00pa30BaTeIbHON MPOrPaMMBbI O
crenuranbHocTH 38.02.03 OnepanvoHHast A€ TEILHOCTD B JIOTUCTHUKE.

[Ipenmer Bxoaut B oOs3arenbHyro npenmerHyio obmacte @T'OC COO «EctectBeHHO-
Hay4YHBIE IPEIMETHD» U U3y4aeTcs Ha 6a30BOM ypOBHE.

1.2. llesan u3yvyenusi yaeOHOro nmpeamera
OCHOBHBIMU 1IENIIMU U3Y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:
- (¢opMUpOBaHHE HMHTEpeca U CTPEMIICHUS OOYyyaroluXcs K HAYYHOMY H3YYEHMIO MPHUPOJBI,
pa3BUTHE UX UHTEIJICKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
- pa3BUTHE NIPEICTABICHUN O HAYYHOM METOJIe MO3HaHus U (POPMHUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;
- (hopMupoBaHKEe HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa H3y4eHUsI OCHOB CTPOCHUS MaTepUn
1 QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;
- (opmupoBaHue yMEHUU OOBSACHATH SBICHHS C WCIOJB30BAHHEM (PH3UYCCKUX 3HAHUU W
HAYYHBIX JI0Ka3aTeJIbCTB;
- (hopmupoBaHHE TMPEACTABICHUA O POJIU (UWKH I PA3BUTHUS JPYTUX ECTECTBCHHBIX HAYK,
TEXHUKU U TexHoJoTud. JlocTmxkeHune 3TUX Iiesield 00ecredrBaeTCsl PEelICHHEM CIIETYIOIUX
3a/1a4 B MPOIIecce N3YYCHUs Kypca PU3UKU HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHHUs:
- IpUOOpETeHNE CUCTEMbI 3HAaHUH 00 00IMUX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOYAs MEXaHWKY, MOJEKYISIPHYI (HU3HKY, SJIEKTPOJAMHAMHUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPO(U3HKH;
- QopmupoBaHHEe YMEHUN NPUMEHSATH TEOPETHUECKHE 3HAHUS IS OOBSICHEHHUS (PHU3UUIECKHX
SIBIICHUH B TIPUPOJIC ¥ JUTSI PUHATHSI MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM JKU3HU;
- OCBOEHHE CIIOCOOOB pEIICHUs Pa3JIMYHBIX 3a/ad C SIBHO 3aJaHHON (U3NYECKON MOJIENbIO,
3a/a4, MOJpPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO37aHue (PUINYECKOW MOJENu, aJeKBAaTHOU
YCIIOBUSIM 3aJIauu;
- TMOHUMaHWE (PUINYCCKUX OCHOB W TMPHUHIUIIOB JICHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHUYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPEmdy;
- OBJAJEHHE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U TPOBEIACHHS (PU3NUECKHUX
OKCTIEPUMEHTOB, aHallM3a M WHTEpHpeTalud WHPOPMALUHU, ONpEACTICHHUs IOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTaTa;
- CO3JaHUE YCIOBUM JIJIs1 PA3BUTHSI YMEHUIN IPOEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKON
JESITEIbHOCTH.
1.3. [lnanupyembie pe3yabTaThl OCBOCHUS TUCIHUILINHBI:

Ocoboe 3HaYeHHWE IUCIMIUIMHA WMEeT Npu (POpPMUPOBAHMM ¥ Pa3BUTUU  OOIIHMX
komrerenumii: OK02, OK04, OK05, OKO09.

B pamkax mporpamMmbl y4eOHOTO MpeaMeTa 0O0yJaronMMHUCs OCBauBAIOTCS JIMYHOCTHBIC,
MeTanpeaMEeTHbIE U MPEMETHBIE pe3yIbTaThl B COOTBETCTBHH ¢ TpeboBanusimu OI'OC cpennero
obiero oopazoBanusi: nuuHoctHeie (J1), metanpenmernsie (M), npeameTHbIe 17151 6a30BOTO
ypoBus (I), u yenybrennoco yposus (I1y).

JIMYHOCTHBIE PE3YJIBTATHI
rpa:kIaHCKOe BOCIIUTAHME:
JI1 - chopMHUPOBAHHOCTH TPAKIAHCKOW MO3UIMH O0YyYarolIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIICKOTO OOIIIECTBa;
JI2 - oco3HaHMe CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U
IIPABOIIOPAIKA;



JI3 - NPUHATHUE TPAAUIIMOHHBIX HAIIUOHAJIbHBIX, O6HIC‘-I€J'IOB€‘-IGCKI/IX TYMaHUCTUYCCKUX U
ACMOKPAaTUYCCKHUX HGHHOCTeﬁ;

JI4 - TOTOBHOCTH TPOTHUBOCTOSITH HJCOJOTHHM SKCTpEMH3Ma, HaIlMOHAIM3Ma, KCceHo(hoOuw,
JUCKPUMHUHALIMY 10 COLUAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALTMOHAIBHBIM MIPU3HAKAM;
JI5 - rOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECax TPa)kKJIaHCKOTO OOIIecTBa,
y4acCTBOBaTh B CAMOYIPABJIEHUH B IIKOJIE U JIETCKO-FOHOIIECKUX OPTaHU3ALUAX;
JI6 - ymeHue B3aMMOJEWCTBOBATb C COLMAIBHBIMU HHCTUTYTAMHM B COOTBETCTBUM C HX
GYyHKIMSIMHA ¥ HA3HAYCHUEM;
JI7 - rOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

NMaTpUOTHYECKOE BOCIIMTAHUE:

JI8 - chopmMupoBaHHOCTH POCCUICKOM TPaKTAaHCKON MIACHTUYHOCTH, TATPUOTU3MA, YBOKCHHS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PoauHoOM, rop1oCTH 3a CBOM Kpaii, CBOIO
Poavny, cBOM S3bIK U KyJIBTYpY, IPOLLIOE ¥ HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;
JI9 - IeHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, HICTOPUYECKOMY U IPUPOTHOMY
HACIIE/INIO, TAMATHUKAM, OO€BBIM IOJIBUTAM U TPYJOBBIM JOCTIKEHUSIM HApOAa, TPAJAULIUSIM
HapoaoB Poccun; noctmwxkenusim Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, Tpyae; JI10
- uaeitHast yoex1IeHHOCTh, TOTOBHOCTb K CITy>KeHHI0 OTE4YeCTBY U €ro 3alllluTe, OTBETCTBEHHOCTh
3a ero cynp0y;

AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:
JI11 - oco3HaHue JyXOBHBIX IEGHHOCTEW POCCUICKOTO HApOa;
JI12 - chopmMupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBE/ICHUS;
JI13 - cnocoOHOCTH OILICHUBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTUPYACH Ha
MOpabHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

JI14 - oco3HaHme TUYHOTO BKJIaJa B TOCTPOECHNE YCTOWYHUBOTO Oy AyIIETO;
JI15 - oTBeTCTBEHHOE OTHOUIEHHE K CBOMM POAUTEISIM M (MJIM) JIPYTUM YJeHaM CEeMbH,
CO3JJaHUI0O CEMBH Ha OCHOBE OCO3HAHHOTO IIPUHATHSA LEHHOCTEHM CEMEMHOW KU3HH B
COOTBETCTBUU C TpaauLUAMH HapoaoB Poccuu;
3CTeTHYECKOE BOCIIUTAHME:
JI.16 - rcTeTnyeckoe OTHOLIEHHE K MUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAa U 0OIIECTBEHHBIX OTHOIIEHUHT; JI.17 - cmocoGHOCTh BOCTIpUHUMATh
pa3IMyYHbIE BUJIbI HCKYCCTBA, TPAJAUIIUN U TBOPUYECTBO CBOETO
U IpYyTUX HapOJ0B, OIIYIIATh SMOLIMOHAIILHOE BO3/I€CTBIE UCKyCcCTBa; JI.18 - yOexxaeHHOCTh B
3HAYUMOCTH IS TMYHOCTH U OOIIECTBa OTEYECTBEHHOTO M MUPOBOTO MCKYCCTBA, STHUYECKHIX
KYJbTYPHBIX TPAAUIMI U HAPOJHOTO TBOPUYECTBA;
JI.19 - TOTOBHOCTB K CAMOBBIPaKEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJIICHUE MPOSIBIIATH
KaueCTBA TBOPYECKOM JIMUHOCTH;
¢puznyeckoe BocnuTanue, GopMupoBaHHe KYJbTYPbI 310POBbS U IMOLMOHAJIBLHOIO
0J1aronoJIyyus:
J1.20 - cdopMHUpOBAHHOCTH 3IOPOBOTO U OE30MaCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIIEHHUS K CBOEMY 3/10pPOBBIO;
J.21 - nmotrpeOHOCTP B  (DU3MYECKOM  COBEPIICHCTBOBAHWH, 3aHATUSAX  CIIOPTUBHO-
037I0POBUTEIBHON JESTENBHOCTHIO;
JI.22 - akTUBHOE HEMPUATUE BPEIHBIX MPUBBIYEK U MHBIX (POPM NpUUMHEHHS Bpeaa Gpusndeckomy
U TICUXUYECKOMY 3[J0POBBIO;
TPYAOBOE BOCIIUTAHME:
J1.23 - rOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOITIO0HE;
JI.24 - TOTOBHOCTBH K aKTUBHOM IEATEIbHOCTA TEXHOJIOTHUYECKON U COLIMAILHOM
HaIlpaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH M CAMOCTOSITEIHHO BBIIIOJIHSATH TaKyIO
JeSITeNIbHOCTD;
JI.25 - unTepec K pa3auyHbIM cepam MpohecCHOHATFHON AEATENbHOCTH, YMEHHE COBEPILATh
OCO3HaHHBIN BBIOOP Oyay1ieil mpodeccuu u peanr3oBbIBATH COOCTBEHHBIC KU3HEHHbBIE TIIAHBI;
JI.26 - TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH
JKU3HH;



JKOJIOTHYeCKOe BOCIIUTAHHE:
JI.27 - cpopMUPOBAHHOCTH 3KOJOTHYECKOW KyJIbTYphl, MOHMMAHHUE BIUSHUS COIHAIBHO-
SKOHOMHUYECKUX TPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLUMAIBHON Cpelbl, OCO3HAHUE
rI00aTBHOTO XapakTepa HKOJIOTHYeCKuXx mpooOsem; JI.28 - miaHUpoBaHHWE W OCYIIECTBIICHHE
JICUCTBUI B OKPYXalIIEH Cpele Ha OCHOBE 3HAHUA LEJIEe YCTOMYMBOIO Pa3BUTHUS
YeJI0BEUYECTBA;
J1.29 - akTMBHOE HENMpUATHE ACHCTBUMN, IPUHOCAILUX BPE OKPYKAIOLIEH Cpee;

JI.30 - yMmeHHWe TpPOrHO3UPOBATH HEOJATONPHUSATHBIE JKOJIOTHYECKHE  IOCIIEICTBHS
MpPEeANPUHUMAEMBIX ACHCTBUM, IPEIOTBPAILATH UX;
JI.31 - pacmmpeHnue onbiTa JeATeIbHOCTH YKOJIOTHYECKON HAIPaBJICHHOCTH;

LHEHHOCTU HAYYHOT'0 MO3HAHMS:

J1.32 - chopMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha IUAJIore KyJIbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;
JI.33 - coBeplIEHCTBOBAHUE SA3BIKOBOM M UNTATEIBCKON KYJIbTYphI KaK CpPEJICTBA
B3aUMOJICUCTBUS MEXIY JIIOJIbMU U TTIO3HAHUS MHUPA;

JI.34 - oco3HaHue IEHHOCTH HAYYHOH AESTeIbHOCTH, TOTOBHOCTb OCYILIECTBIISITh POEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHANBUYAIbHO U B IPYTIIE.

METAINPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHBIE YHHBEpPCAJIbHbIE YUeOHbIe TelCTBUS
ba3oBble Jlornyeckue 1efcTBUA:

M1 - camocTosTensHO (pOpPMyYIHPOBATH U aKTyAIU3UPOBATH MPOOIEMY, pacCMaTPHUBATh €€
BCECTOPOHHE;
M2 - ycraHaBiIMBaTh CyIIECTBEHHBIM MPU3HAK WJIM OCHOBAHMS JIsl CPABHEHMSI, KJIACCU(PUKAIIUN U
000011IeHM S ;
M3 - onpenensaTh Leau ASITENbHOCTH, 331aBaTh IAPAMETPBI U KPUTEPUU UX TOCTUKEHUS;
M4 - BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;
MS - BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTAaTOB LEISIM,
OIICHUBATh PUCKHU IMOCIIEACTBUI IESITEIbHOCTH;
M6 - pa3BuUBaTh KpeaTUBHOE MBILIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM;

Ba3oBble uccienoBareibcKkue AeiCTBUA:
M7 - BnangeTh HaBBIKAMH YIEOHO-HCCIIEA0BATEIBCKON U MMPOSKTHOM JESITEIbHOCTH, HABBIKAMH
paszpetieHust mpoodeM;
MS - ciocOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METO/I0OB ITO3HAHHUS;
M09 - oBnageHue BUJaMU AESATENBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUSI, €T0 UHTEPIIPETALUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYAlUAX, B TOM YUCIE NPU
CO3/1aHUU YYEOHBIX U COIIMABHBIX IPOEKTOB;
M10 - bopmupoBaHre HAYYHOTO THIIA MBIIIJICHUS, BIaJCHHE HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMH MOHATUAMH U METOJAMU;
MI11 - craButh U GopMyIHpoOBaTH COOCTBEHHBIE 33/1a4K B 00pa30BaTENbHOM AEATEILHOCTH U
JKU3HEHHBIX CUTYAILMIX;
M12 - BBISIBIATH NIPUINHHO-CIIEJCTBEHHBIE CBS3HM M aKTYaJIM3UPOBATH 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ PCUICHMS, HAXOJUTh apryMCHTDBI JJIs JOKA3aTCIbCTBA CBOUX YTBep)I(I[eHI/Iﬁ, 3agaBaTh
napameTpbl U KPUTEPHUH PEIICHUS;
M13 - aHanM3upOBaTH MOyYEHHBIE B XO/€ PELICHNUS 3a/1a41 PE3yJIbTaThl, KPUTUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
M14 - naBath OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETECHHBIN OTIBIT;

M15 - pa3zpabaTsiBaTh IJIaH peIIeHUs MPOOIEMBI C YIETOM aHau3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTEpUAIIbHBIX PECYPCOB;



M16 - ocyiecTBISITH LieJI€HANPaBICHHBIN IOUCK NEPEHOCa CPEJCTB U CIIOCOOOB IEUCTBUS B
npoQeCCUOHATIBHYIO CPEY;
M17 - yMerp TIEpEHOCHTHh 3HAHHS B T[IO3HABATEIBHYI0 UM TMPAKTUYECKYI0 00J1acTh
KU3HEEIATEIBHOCTH;
M18 - ymeTh UHTErpUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00sacTel;
M19 - BbLABUTaTH HOBBIE UJEH, IPEUIATaTh OPUTUHAJIBHBIE TIOJXOABI U PEIICHHUS;
M20 - cTaBuTh IPOOIEMBI U 337a4YH, JOITYCKAIOIINE abTEPHATUBHBIC PELICHUS;

PabGora ¢ unopmaumeii:
M21 - BnageTh HaBbIKAMU NOJTY4YEHUS] HTHPOPMAIMK U3 UCTOYHHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISITh MOUCK, aHAJIN3, CUCTEMATHU3ALIMIO U HHTEPIIPETALIHIO
UH(POPMALIMU Pa3IMYHBIX BUJIOB U ()OPM IpeICTaBICHHS;
M22 - co3nmaBaTh TEKCTHI B pa3IHYHBIX (popMaTax ¢ yueToM HazHaueHHsI MH(OpMAIHH U €€
IIEJICBOM ayTUTOPHH, BBIOHpAsk ONTUMAIBbHYIO ()OPMY IPEACTABICHUS 1 BU3YAIU3aluU
(mpe3eHTarus, TabnuIa, cXxema 1 IpyTue);
M23 - ouieHMBaTh JJOCTOBEPHOCTD, JIETUTUMHOCTh HH(OPMAIHH, €€ COOTBETCTBHE IIPABOBBIM H
MOPaIbHO-3TUYECKAM HOPMaM;

M24 - uctionb30BaTh cpeicTBa MHOOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN TIPU
pELICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3AL[MOHHBIX 33]1a4 ¢ COOJII0ICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, PECYypPCcOCOepeKEHHS, TPABOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

M25 - BrageTh HaBBIKAMHU 3aIIUTHI TMYHON MH(POpMAIUK, coOm01aTh TpeOOBaHUs
nH(OpPMAITMOHHOM 0€30MMaCHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA
Oo0uenne:

M26 - ocymiecTBIsATh KOMMYHHUKAITUH BO BCEX cepax KU3HH,
M27 - pacnio3HaBaTh HEBEpOAIBHBIE CPEACTBA OOIIECHNS, TOHUMATh 3HAYCHNE COMATTBLHBIX
3HAKOB, PACIMO3HABATh MPEANOCHIIKYA KOHGIUKTHBIX CUTYaIli U CMATYATh KOH(QIUKTHL;
M28 - BiIaeTh pa3IUIHBIME CIIOCO0aMU OOIICHHS W B3aMMOJCHCTBHSI; apTyMEHTHPOBAHHO
BECTH JIMAJIOT, YMETh CMTr4aTh KOH(IUKTHBIE CUTYyallUH;
M29 - pa3zBepHYTO U JJOTUYHO H3J1araTb CBOIO TOUKY 3PEHUS C UCIIOJIH30BAHUEM SI3bIKOBBIX
CPEICTB;

CoBMecTHas1 1eAITEJILHOCTD:
M30 - moHMMaTh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYJIbHOW PabOTHI;
M31 - BbIOMpaTh TEMATHUKY U METObl COBMECTHBIX JEHCTBHI C yUeTOM OOIIUX UHTEPECOB, U
BO3MO>KHOCTEH Ka)KJIOT0 4JI€Ha KOJIEKTHBA;
M32 - npuHUMaTh LEIH COBMECTHON AEATEIBbHOCTH, OPTaHU30BBIBaTh U KOOPAUHUPOBATH
JEUCTBHUA 110 €€ JOCTHKEHUIO: COCTABIIATh IUIaH ACHCTBUIL, pacpeaensaTh POJIH ¢ y4eTOM MHEHUIl
YYaCTHHUKOB 0OCYX/1aTh pe3yJIbTaTbl COBMECTHON PaOOTHI;
M33 - onieHMBaTh Ka4€CTBO CBOETO BKJIJA M Ka)KJIOT0 YYaCTHUKA KOMaH/Ibl B OOLIHI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;
M34 - npennarate HOBbIE IPOEKTHI, OLICHUBATH UJIEH C MO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAUMMOCTH;
M35 - KOOpAMHUPOBATH U BBIMIOJIHATH PAa0OTY B YCIOBHSIX PEAILHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aHMMO/ICHCTBHS;
M36 - ocylecTBIATh TO3UTUBHOE CTPATErMUECKOE TIOBEJICHUE B PA3JIMYHBIX CUTYALIUSAX,
HPOSIBJIATH TBOPUECTBO ¥ BOOOPaKEHUE, ObITh HMHULIUATUBHBIM.
PerynsiTuBHbIe yHUBepCcaJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranuzamnus:
M37 - camMOCTOSATETHHO OCYIIECTBIISITh MO3HABATEIBHYIO JACSATEIBHOCTD, BBISBIATH MPOOJIEMBI,

CTaBUThb H (I)OpMy.TII/IpOBaTB COOCTBEHHBIE 3agadyu B O6p&30BaTCHLHOf/'I JACATCIIBHOCTH H
KU3HCHHBIX CUTYyalUIX;



M38 - caMOCTOATENBHO COCTABIATH IUIaH PELIEeHUs MPOOJIEMBI C YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHHI;
M39 - naBaTh OIIEHKY HOBBIM CUTYaIIUSIM;
M40 - pacmupsTh paMKu y4eOHOTO MpeiMeTa Ha OCHOBE JTMYHBIX MPEINOUYTEeHU;
M41 - nenatb 0CO3HAHHBII BBIOOP, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;
M42 - onleHHBaTh MPUOOPETEHHBIH OIBIT;
M43 - cnocoOG¢cTBOBaTH (POPMUPOBAHUIO U TIPOSIBICHUIO TMPOKON IPYIUIIMN B PA3HBIX 001aCTsIX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyIbTYPHBIH YPOBCHb;
CaMOKOHTPOJIb:
M44 - naBaTh OLIEHKY HOBBIM CUTYaI[HsIM, BHOCUTH KOPPEKTUBHI B JIEATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIISM;
M45 - BnaneTh HaBBIKaMU MTO3HABATEIIBHON pe(IeKCHH KaK OCO3HAHHUS COBEPIIACMBIX ACHCTBUN
U MBICJIUTEIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
M46 - ncnonb30BatTh MpUEeMbl peIECKCUU IS OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;
M47 - ymeTh OLleHUBaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHUS 110 UX CHI)KEHUIO;
IMOUMOHANbHBIN HHTE/UIEKT:
M48 — copMHPOBaHHOCTH CAMOCO3HAHHMSI, BKIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE
SMOIMOHAIIBHOE COCTOSIHUE, BUJETh HAIIPABJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHAIBHOMN
cdepsl, ObITh YBEpEHHBIM B ce0e;
M49 - chopmMrpoBaHHOCTH CAMOPETYIUPOBAHMS, BKJIIOUAOIIETO CAMOKOHTPOJIb, YMEHHE
IPUHUMATh OTBETCTBEHHOCTD 32 CBOE TIOBEJICHNE, CIIOCOOHOCTD a1allTHPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;
M350 - chopMuUpOBaHHOCTH BHYTPEHHEH MOTHBAIIMH, BKJIIFOYAIOIICH CTPEMIICHHE K TIOCTHKCHHUIO
LIEJIA U yCIIEXY, ONNTUMHU3M, HHUIIUATUBHOCTh, YMEHUE AEUCTBOBATh, UCXOs U3 CBOUX
BO3MOXKHOCTEI;
M51 - chopmMHupOBaHHOCT IMIATHH, BKITIOYAIOIIEH CITIOCOOHOCTH TOHUMATh AYMOILIMOHAILHOE
COCTOSIHUE JIPYTHX, YIUTHIBAThH €TO MPU OCYIIECTBICHHH KOMMYHHUKAIHH, CTIOCOOHOCTH K
COUYYBCTBHIO U COMIEPEIKUBAHUIO;
M52 - chopMHPOBAaHHOCTH COITUATEHBIX HABBIKOB, BKITFOYAIOIIMX CIIOCOOHOCTH BHICTPANBATh
OTHOIICHHUS C APYTUMHU JIOJAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOHPIUKTHI;
IIpunsTHe cedst M APyrux:
M53 - npuHUMaTh cels1, MOHNUMasi CBOM HEIOCTATKU M JOCTOUHCTBA,
M54 - npuHHUMAaTh MOTHBBI U apTYMEHTHI IPYTHX JIIOIeH MIPU aHAIHU3€E Pe3yIbTaToOB
JESATEIIBHOCTH;
MS55 - mpu3HaBaTh CBOE MPABO U IIPABO JIPYTUX Ha OLIHOKY;
M56 - pa3BuBaTh CIIOCOOHOCTH BUAETh MUP C MO3UIIMHU APYTOTO YEIOBEKa.

IMPEAMETHBIE PE3YJIBTATDI

Ilo yuebHomy mnpenmery "®uzuka" (06a30Bblil ypoBeHb) TpeOOBaHHMS K MpPEAMETHBIM
pe3ysibTaTaM OCBOCHUS 0a30BOTO Kypca (M3MUKH JOJKHBI OTPaXKaTh:

IT1- chopMHUPOBAHHOCTH TMPENCTABICHUH O POJIM W MecTe (PU3MKHM W aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOH KapTHHE MHpa, O CHcTeMooOpasyomeil poian (U3MKA B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKM U COBPEMEHHBIX TEXHOJIOTMH, O BKIAJE POCCUUCKHUX H
3apyOeKHBIX yUYEHBIX-(OU3UKOB B pa3BUTHE HAyKH; IOHUMaHWE (PU3MUYECKOH CYITHOCTH
HaOJI0/1aeMBbIX SIBJICHUH MUKPOMHpA, MAaKpPOMHUpPA M METaMHpa; MOHUMAaHHE POJIM aCTPOHOMHH B
IIPAKTUYECKON NIEATENBHOCTH YEJIOBEKA M NaJbHEHMIIEM Hay4YHO-TEXHUYECKOM Pa3BUTHH, POJIU
¢bu3nuku B GOPpMUPOBAHUU KPyro3opa U (PyHKIMOHAIBEHOM IPaMOTHOCTH YeJIOBEKa ISl PEelIeHUs
IIPAKTUYECKUX 3a7ay;

[12- cdopMupoBaHHOCTH yMEHMI pacro3HaBaTh (U3NYECKUE SBIEHUS (IIPOLIECCHI) H
OOBSCHAT, HMX HA OCHOBE U3YYEHHBIX 3aKOHOB: pPAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBWIKEHUE, CBOOOTHOE MaJeHUe TeJ, NBIKEHHUE IO OKPYXHOCTH, WHEPIHS,
B3aMMOJICHCTBHE TeJ, KolebaTeabHOe IBUKCHHE, PE30HAHC, BOJHOBOE NBIKEHHE; nuddysus,
OpOYHOBCKOE JABUKEHHUE, CTPOCHHUE KUIAKOCTEH M TBEP/IbIX TEJI, K3MEHEHHUE 00beMa Tell TIPH



HarpeBaHUM (OXJQXKIEHUU), TEIUIOBOE paBHOBECHE, HWCIApEHUE, KOHACHCAIUs, IUIaBJICHHE,
KpUCTA/UIM3AIMsA, KUIEHUE, BIAKHOCTb BO3/lyXa, CBA3b CpeIHEH KHUHETUYECKOW HHEPruu
TEIUIOBOTO JBIKCHHUSI MOJICKYJ ¢ a0COJIOTHOM TeMIIepaTypol, MOBHIIICHNE JaBJICHUS ra3a Mmpu
€ro HarpeBaHUM B 3aKPBITOM COCY/€, CBSI3b MEXIY TMapaMeTpaMu COCTOSHUS Tas3a B
M30Ipolieccax; EKTpU3aIus Tell, B3auMOICHCTBUE 3aps/IOB, HATPEBaHUE MPOBOJHUKA C TOKOM,
B3aMMOJICHICTBHE MAarHUTOB, SJEKTPOMAarHUTHas WHAYKIHS, ACHCTBHME MAarHUTHOTO IOJs Ha
MPOBOJIHUK C TOKOM M JIBIDKYIIMICS 3apsl, DJICKTPOMarHUTHBIE KOJICOAHWUS W BOJIHBI,
NPSIMOJIMHEMHOE pPacHpOCTpaHEHUE CBETa, OTPaKEHUE, TMpeNIoMIICHHe, HWHTephEpeHIINs,
mudpakiys U TOJsSpHU3alusl CBeTa, Iucnepcus cBera; (orosnexTpuueckuit 3¢ (deKT, cBeToBOe
JaBJIeHWEe, BO3HMKHOBEHHUE JIMHEWYATOrO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas U
MCKYCCTBEHHAs paJINOAKTUBHOCTD;

I13- BJIaJCHHUC OCHOBOIIOJararouguMu (1)I/I3I/I‘~I€CKI/IMI/I INOHATHUAMUN n BCJIMYMHAMHU,
XapaKTCpU3yrOmuMn (I)I/IBI/I‘-ICCKI/IG IpouEeCChl (CBH3aHHI>IMI/I C MCXaHHYCCKUM JAIBUXXCHHCM,
B3&HMOI{CIZCTBPICM TCJI, MCXaHHYCCKUMMU KOJIEOAHUSIMH U BOJIHAMH; aTOMHO-MOJICKYJISAPHBIM
CTPOCHHMEM  BCIICCTBA, TEIJIOBBIMU IIPpOLUECCAMHU; DBJICKTPUUYCCKUM U MArduTHBIM IIOJISIMU,
SJICKTPUYCCKUM TOKOM, 3JICKTPOMAIrHUTHBIMU KOJICOQHUSIMH U BOJIHAMH, ONITHYCCKNMHU SABJICHUAMMU,
KBAHTOBBIMU SBJICHUAMU, CTPOCHUCM d4dTOMAa M aTOMHOI'O A1pa, pa)lI/IOaKTI/IBHOCTBIO); BJIaJJCHHUC
OCHOBOITIOJararommuMun ACTPOHOMHUYCCKUMHU IIOHATUAMMU, ITIO3BOJIAIOIINMHU XapaKTCprU30BaThb
MpoHeCChbl, IMPOUCXOJAAINIMC Ha 3BE371aX, B 3BC3AHBIX CHCTEMAX, B MEXKTaJIaKTHISCKOM cpeac,
JABUKCHUC HeOECHBIX TCJI, 9BOJIFOLHIO 3BC3/1 1 BC@J’IeHHOﬁ;

[14- BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMU (3aKOH BCEMHPHOTO TAroTenus, I, 11
u III 3axoHbl HpIOTOHA, 3aKOH COXpaHEHWs MEXAaHWYECKOW 3HEPTHUH, 3aKOH COXPAaHEHUS MMITYJIbCA,
MPUHIUI CYINEPIO3ULHN CHWJ, IPUHLUII PAaBHONPABHOCTH WHEPLUHUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOEHHs BEILIECTBA, TIa30BbIE€ 3aKOHBI, IEPBBIM 3aKOH
TEPMOAVHAMUKH; 3aKOH COXPAHEHUS DIIEKTPUUYECKOro 3apsna, 3akoH Kynona, 3akon Oma nus
y4yacTka memnu, 3akoH Oma [aisi MOJHOW 3JIeKTpUYecKoi uemnu, 3akoH Jlxoyns - Jlenna, 3akoH
JJIEKTPOMAarHUTHOM  MHAYKIMHM, 3aKOH COXPAaHEHHs DJHEPIHMH, 3aKOH IPSIMOJIMHENHOrO
pacnpocTpaHEHUs] CBETa, 3aKOH OTPa)KEHUS CBETA, 3aKOH IPEJIIOMJIEHUS] CBETA; 3aKOH COXpPAaHEHUs
DHEPIWM, 3AaKOH COXPAaHECHMS WMILYJIbCa, 3aKOH COXPAaHEHUA DJJIEKTPUYECKOrO 3apsaaa, 3aKOH
COXpAHEHHsI MAacCOBOTO YHCIIA, MOCTynaThl bopa, 3aKOH pPagMoOaKkTHBHOTO pacmaza); YBEpPEeHHOE
UCTIOJIb30BaHKE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHaIn3e (PU3MUECKUX SBICHUH U TPOLIECCOB;

[15- ymeHue yuyuTBHIBATH TpAHUIBl NPUMEHEHUS H3YyUYEHHBIX (QU3NYECKUX MOJIENCH:
MaTepuaibHas TOYKa, MHEpLHUalbHAas CUCTeMa OTcueTa, WACANbHBIM Ta3; MOAENU CTPOCHUS
ra3oB, XUJAKOCTEH M TBEPJBIX TN, TOUCUHBIN DJICKTPUUECKHUM 3apsiji, saepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO Si7[pa PU pelieHnu GU3NIeCKuX 3a/1ay;

[16- BnajeHne OCHOBHBIMH METOJAMHU HAYYHOTO TO3HAHUSA, UCIOJIb3yEeMBIMU B (U3UKE:
NPOBOJNUTh TPSMBIE W KOCBEHHBIC H3MEPEHUs (U3MYECKUX BEIUYHMH, BBIOMpPAs ONMTUMATbHBIN
Ccrocod W3MEpeHUsT W UCMOJb3ysS W3BECTHBICE METOJbI OIEHKM TMOTPEIIHOCTeH HW3MEpEHHH,
MPOBOJNTH HCCIICJIOBAHUE 3aBHCHUMOCTEH (DH3MYECKHX BEIMYUH C HCIOJIB30BAHUEM TPSIMBIX
U3MEPCHHM, OOBSCHATH IMOJYYCHHBIC PE3yNbTaThl, HCIONB3Yysl (DU3MUECKHE TEOPHH, 3aKOHBI U
NOHATHS, W JIeJIaTh BBIBOJBI; COONIOAATh TMpaBWia O€30MacHOro TpyJda NpH TPOBEICHUU
UCCIIEIOBaHUN B paMKax y4eOHOTo SKCIEPUMEHTa U yuyeOHO-HCCIIeOBATENBCKONW NESTEIBbHOCTH C
WCTIOJBb30BAaHUEM IM(PPOBBIX H3MEPHUTEIBHBIX yCTPOWCTB H  JTAOOPATOpPHOTO  00OpYHIOBaHUS;
c(hOpMHUPOBAHHOCTD TMPEICTABICHUA O METOJIaX TMOIYYCHHUS HAYYHBIX aCTPOHOMHYECKUX 3HaHW; [17-
c(hOpMUPOBAHHOCTh YMEHHS pEeIIaTh pPacdyeTHhIC 3aJa4d C SIBHO 33/JaHHON (U3NYECKONW MOJEBIO,
UCTIONB3Ysl (pU3MUecKkue 3aKOHbI W TPUHIMIIBI; HAa OCHOBE aHajdu3a YCJIOBUS 3aJaud BBIOMPATH
(U3UYECKYIO MOJIEIb, BBIACIATh (PU3UYECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€ PeICHUs,
NPOBOJUTH PACYETHl M OLEHUBATh PEAJBbHOCTb IOJYYEHHOTO 3HAuY€HUs (U3NYECKOW  BEIMYUHBL
peliath KayeCTBEHHbIC 3a/1ayM, BBICTpauBas JIOTMYECKU HEMPOTUBOPEUHUBYIO LEMOYKY pacCyKIECHUI
C OIOpOY Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (DU3HUECKUE SBICHUS;

18- chopMHUpPOBAaHHOCTH YMEHUS TPUMEHSTH MOJIYICHHBIC 3HAHUS JUTSI OOBSICHEHUS



YCIIOBUHM NPOTEKaHUs GU3NYECKUX SBJICHUH B IPUPOJE U JUISl IPUHATHUS NPAKTUYECKUX PEeIIeHUN

B TIOBCETHEBHOW KW3HU ISl oOecredeHus: Oe30MacHOCTH MpU OOpalieHuu C OBITOBBIMH
npuboOpaMl W TEXHHYECKUMH YCTPOWCTBAMHM, COXPAaHEHHS 3JI0OPOBbSI M COONIONEHHS HOPM
9KOJIOTHYECKOTO MMOBEJCHHS B OKpPYXKAIOIICH cpejie; MOHMMaHUe HEOOXOAMMOCTH MPUMCHCHHS
JOCTIDKEHUH (DU3UKH U TEXHOJIOTUH /7Sl pallMOHAILHOTO IPHUPOAONIOIH30BAHNS;

I19- chopMupoBaHHOCTH COOCTBEHHOW MO3MIMM IO OTHOIIEHUIO K (U3NYECKOH
UHPOpPMALIMK, TOIy4aeMOW M3 pPa3HbIX MCTOYHMKOB, YMEHUH HCHOJIb30BaTh LU(PPOBBIE
TEXHOJIOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpETAlMM U MpeJCTaBlIeHUs y4eOHOU u
HAYYHO-TIOMYJISIPHOW MH(OPMALMU; pPa3BUTHE YMEHHH KPUTHYECKOTO aHalM3a MOJIy4aeMoi
uHdopMaIuu;

I110- oBnageHne ymMeHUAMHU paboOTaTh B IPyMIE C BBIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX
pojeli, IIaHUpoBaTh pabOTy TpPyNNbl, PalUOHAIBLHO pacHpeiensiTh MAesTeIbHOCTh B
HECTAHJAPTHBIX CHUTYyalMsAX, aJeKBaTHO OLICHMBATH BKJIAJ KaXXIOIO W3 YYaCTHUKOB IPYyIIbI B
pelieHre paccMaTpuBaeMon pooIIeMbI;

I111- oBnagenue (chopMUPOBAHHOCTD MPEICTABICHHUI) MPABUIIAMH 3aITUCH (PU3UUECKUX
dbopMmyIt penbehHO-TOUeUHON cucTeMbl 0003HaueHui JI. Bpaiist (1u1s cienbIX U CITaboBUISIINX
o0yJaromuxcs).

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

2.1. O6beM yueOHOr0 npeaMera M BH/AbI y4eOHOH padoThl (0uHast popma o0y4ueHust)

Bun yueOHoii padboThl O0bem yacoB
O0BeM 00pazoBaTeILHON TPOTrPAMMBI 108
Bcero yueOHBIX 3aHATHI BO B3aUMOJICHCTBUH C MPeNoaBaTesieM 108
B TOM YHCJIE:
— TEOpETUUYECKOe 00yUICHUE 50
— IPAKTUYCCKUEC 3aHATHUS 58
[TpomexxyTounas arrectanus B hopme aupepeHupOBAHHOTO 3a4eTa




2.2. TemaTn4eckuii IJIaH U coiep:kanne y4eOHOro npeamera «®@usnka» (o4Has popma o0ydeHus )

HaumenoBanue
pa3aeJioB U TeM

Copep:xanne yueOHOro MaTepuasa, NpaKTHYecKHe 3aHATHS, CAMOCTOATeIbHAsA padoTa
o0yuaromuxcs

Oo0bem
4acoB

Dopmupyembie
KOMIIeTCHIN A

1. PA3JAEJL. ®U3UKA U METO/bI HAYYHOI'O IIO3HAHUA

Tema 1.1. ®usuka u

MCTOABI HAYYHOT'O
IIO3HaAHUA

Conepxanue y4eOHOr0 MaTepuasa

®uzuka — Hayka o nmpupojie. Haydnsle MeTO/ b TO3HAHUS OKpYsKaroiiero mupa. Poip
SKCHEPUMEHTA ¥ TEOPHH B MIPOIecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (HpU3NYECKUX SIBICHUH U npouieccoB. HaydHble rumoTessl.
Ouznyeckre 3aKOHbI U TEOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB.
[Ipunnun coorBercTBUs. Ponb 1 MecTo Gpu3uku B GopMUpOBaHUH COBPEMEHHOMN
HAYYHOI KapTHHBI MUpPa, B IPAKTUYECKOM NESATEIBHOCTH JHOIEH

JIP 1-33, M1-50,
I11-11

2. PABJIEJI. MEXAHUKA

Tema 2.1 Kunemaruka

Copep:xanue y4e0HOIro MaTepuasia

MexaHndeckoe JABMOKCHUC. OTHOCHUTENILHOCTh MEXAHUYECKOTO JBUXXCHUA. Cucrema
otcuéra. Tpaekropus. [lepemenienue, CKOPOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHAs
CKOPOCTb) U YCKOPEHHE MaTepUaAIbHON TOUKH, UX MIPOECKIIMU HA OCH CUCTEMBbI
koopauHat. CrokeHue mepeMelIeHnil U clioKeHne ckopocTeil. PaBHoMepHOE 1
PaBHOYCKOPEHHOE TIPSMOJIMHEHHOE BIKeHHe. [ padyuku 3aBUCIMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPECHUS, ITYTH U ICPEMCIICHU A MaTepHaHBHOﬁ TOYKHU OT BPEMCHH.
CBoOoHOe mTazieHre. Y ckopeHrue cBOOOHOTO NaieHus. KpuBonuHeitHOe BMKCHHUE.
JBr>kKeHHE MaTepHAIbHON TOYKH MO OKPY>KHOCTH C TTIOCTOSTHHOM 1O MOJTYJIIO
CKOpOCTBIO. YTIIOBasi CKOPOCTb, JIMHEIHAsE CKOpocTh. [lepros u yacToTa oOparieHus.
L{eHTpOCTPEMUTENBHOE YCKOPEHUE

Tema 2.2 Jlunamuka

Copaep:xanue y4e0HOro MaTepuaJia

[Ipunnun otHocuTensHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. HEeprmanbHble
cucTeMbl oTcuéTta. Macca tenma. Cuna. [lpuanun cynepno3unmu cuil. Bropoii 3akoH

JIP 1-33, M1-50,
I11-11




Herorona nns matepuasibHOM Touku. Tpernii 3akoH HproTOHA 111 MaTepranbHbIX
TOUEeK. 3aKOH BceMUpHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Bunsl Tpenus (oKosi, CKOJIbKEHHS,
kaueHus1). Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBXEHHSI U CUjla TPEHUS
nokosi. Koadounuent tperns. Cuna conpoTUBIEHUS IPH JBHKEHUH TeJa B )KUIKOCTH
i rase. [loctynarenbHoe U BpamaTeabHoe IBHKEHHE a0COMOTHO TBEPAOTO Tea.
MOMEHT CuiIbl OTHOCHTEIBHO OCH BpaleHus. [1nedo cumbl. Y ciaoBus paBHOBECUS
TBEPJIOrO TeJIa

Tema 2.3. 3aK0OHBI
COXpaHEHUS B
MEXaHUKE

Copaep:xanue y4e0HOro MaTepuaJia

Nmnynbe MaTepranbHON TOUKH (Tea), CUCTEMBI MaTEpUAIbHBIX TOUEK. MIMITyIbC CHIIbI
Y U3MEHEHHE UMITYJIbCa Tesla. 3aKOH COXPaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHHUE.
Pabora cunbl. MomHocTs  cuutbl. Kunetnueckas JHEPIrusl MaTepUAIBbHON TOUYKH,
Teopema 00 u3MeHeHMM KHHETHYeCKOM  sHepruu. lloTeHumanbHas — SHeprus.

[TorennmanpHass »Hepruss  ympyro aepopmupoBaHHOW  TpykuHBIL. [loTeHIMaNbHAS
sHEprus Tesa BOIM3u noBepxHocTu 3emiiu. [loTeHnanbHble ¥ HEMOTEHIIUATBHBIE CUIIBI.

CBs13b pabOThI HEMOTEHIMATIBHBIX CHJI C U3MEHEHHUEM MEXaHUYeCKOM SHEPIHU CUCTEMBI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON SHEPTUH. YIIPYTHe U HEYIIPYTUE CTOJIKHOBEHHUS

IIpakTHyeckue padorsbIi:
CriocoObl  u3MepeHHs  (PU3MUYECKMX BEJIMYMH € UCNOJb30BAaHHMEM  aHAJOTOBBIX
U IH(POBBIX U3MEPUTETBHBIX TPUOOPOB U KOMITBIOTEPHBIX TaTYNKOBBIX CUCTEM

JIP 1-33, M1-50,
I11-11

3. PASAEJI. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA

Tema 3.1 OcHOBEI

MOJIEKYJISIPHO-
KMHETUYECKOW Teopun

Conepxanue y4eOHOr0 MaTepuaJia

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. BpoyHOBCKOE JIBHIKEHHE.
Jubdysusa. Xapaktep IBIKCHHS M B3aUMOJICHCTBUS YacTHI BelecTBa. Moaenu
CTPOEHUS Ta30B, KUAKOCTEH U TBEPBIX TEN U 00BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE

aTuXx Mozeneil. Macca  Mouekyn. Konnuectso Bemectsa. [locrosHHas ABorazpo.
TemoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.
Mopenb uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKONW TEOPUU
UieadbHOro raza. AOCOIIOTHAs TeMIlepaTypa Kak Mepa cpeiHel KWHETUYECKOW IHEPTUn

TETIJIOBOTO JIBMKCHMSI YaCTHIl raza. ['a30Bble  3aKOHBI. YpaBHEHUE Menneneesa—

JIP 1-33, M1-50,
I11-11




Kunaneiipona. 3akon [lanpTona. M3omporieccrl B Ha€ambHOM Ta3e ¢ TOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne H30MPOILIECCOB: U30TEPMa,
n30Xx0pa, n306apa

Tema 3.2. OCHOBBI
TepMOI[I/IHaMI/IKI/I

Conep:xxanue y4eOHOro MaTepuasa.

TepmoanHaMuueckas cuctemMa. BHyTpeHHIS SHEPTUs TEPMOJIUHAMUYECKON CUCTEMBI U
cnocoOsl e€ n3mMeneHust. KonndecTBo TemnoTsl u padota. BHyTpeHHsIst SHEpTHsT 0/THO
aTOMHOTO MJICAJIbHOTO ra3a. Buibl Terionepenayn: TemIonpoBOAHOCTb, KOHBEKIUS,

U3IIy4YeHHE. Y JeNIbHAsA TEIUIOEMKOCTD BEIecTBa. KOIM4ecTBO TEIIOTHI IPH
terutonepenade. Ilonstue 06 annadatHoM nporecce. [1epBblil 3aKOH TEPMOIUHAMHUKH.
[TprMmeHeHne nepBoro 3aKoHa TEPMOAMHAMUKH K H3ompoieccaM. ['papuueckas
UHTEpIIpeTanus paboTsl ra3a. Bropoii 3akoH TepMoanHamMuky. HeoGpaTumMocThb
IIPOLIECCOB B NpUpoAe. TermioBple MaMHbI. [[pUHIUIBI JEMCTBYS TEIJIOBBIX MAIIHH.

[TpeoOpa3zoBanus sHeprun B TerioBbix MamuHax. KI1/] rennosoit mammnel. [uki
Kapno u ero KII/I. Dxosnoruyeckue npo6ieMbl TeIIOIHEPTETHKU

Tema 3.3. ArperatHsie
COCTOSIHMS BEIIECTBA.

®da3oBbIe nepexoabl

Conepxanue y4eOHOro MaTepuasa

[TapoobpazoBanue u konaeHcanus. Mcnapenue u kunenue. AOCONOTHAS U
OTHOCHUTEJbHAS BIAXHOCTh BO3ayXa. HacklmeHHsbI nap. Y aenbHas TErioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KUTIEHUS OT JaBleHus. TBEpAOE Temno.
Kpucrannuaeckue u amopdHbIe Tena. AHU30TPONHs CBOMCTB KpUCTAIOB. JXKunkue
kpuctajuibl. CoBpeMeHHble MaTtepuaisl. [InaBnenne u kpucraminzanus. Y geapHas
TeruioTa miuasieHus. CyOnumManivs. YpaBHEHHE TEIIOBOro OangaHca

IIpakTH4yeckoe 3aHsATHE.
JlaGopatopHbie pabOThl, IPAKTUKYM I10 TeMaM

JIP 1-33, M1-50,
IT1-11

4. PABJIEJL. QJIEKTPOJANHAMUKA

Tema 4.1.
DneKTpocTaTHKa

Copep:xxanue y4e0HOIro MaTepuasia

DnexTpusanus Tea. JNeKTpudeckuil 3apsa. J(Ba Bua 3eKTpUUECKUX 3apsii0B.
[IpoBOgHMKY, NUANEKTPUKH U NIOJYIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO
3apsna. BzaumopeiictBue 3apsanoB. 3akoH Kynona. TouedHblil 3eKTpUUYECKUN 3apsil.
Dnekrpuueckoe nose. Hanpsx€HHocTs snekTpruyeckoro nois. [punuun
CYNEPHO3UINH IEKTPUUECKUX Mosei. JIMHUK HAanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIS.
PaGora cun sanextpoctaruyeckoro nois. [lorennuan. Pa3nocts nmoTeHnua€os.

JIP 1-33, M1-50,
I11-11




[TpoBOHUKY ¥ JUDIEKTPUKHU B DJIEKTPOCTATHUECKOM ToJie. JlrmanekTpuaeckas
POHHUIIAEMOCTB. DIEKTPOEMKOCTh. KoHmeHcaTop. DIeKTpoEMKOCTD TIOCKOTO
KOHJIeHCAaTopa. DHEPrus 3apspKEHHOTO KOHIEHCAaTopa

IIpakTH4Yeckoe 3aHATHE.
JlaGopatopHbie pabOThl, IPAKTUKYM I10 TeMaM

Conepxanue y4eOHOr0 MaTepuasia

DneKTpUUecKuil TOK. Y CIOBHS CyIIECTBOBAHUS 3JIEKTPUUECKOro Toka. MlcrouHuku
Toka. Cuia Toka. [locTosuHbIi Tok. Hanpskenue. 3akon OMa Juid yyacTka LEenu.
DNEKTPUUECKOE COITPOTUBIICHHE. Y IEIBHOE CONPOTUBIICHNE BELIECTBA.
[MocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COeTMHEHNE TIPOBOJHUKOB. PaboTa
INEKTPUYECKOro ToKa. 3akoH Jlxoyns—JIeHnna. MomHOCTh JIEKTPUYECKOTrO TOKA.

Tema 4.2. . O/1C u BHyTpeHHEE CONPOTUBIIEHNE UCTOYHHUKA TOKA. 3aKoH OMa 11 OJIHOM
locTosHHEH . (3aMKHYTOM) AnekTprueckoii nenu. KopoTkoe 3aMbikanne. DIeKTpOHHAS JIP 1-33, M1-50,
STICKTPUHCCKII TOK. IPOBOIMMOCTD TBEPBIX METAILIOB. 3aBUCHMOCTh CONPOTUBJIEHUS METAILIOB OT I1-11
Toku B pa3inu4HbIX Temneparypbl. CBEpXIIPOBOAUMOCTb. DJIEKTPUUECKUM TOK B Bakyyme. CBolicTBa
cpenax 3JIEKTPOHHBIX ITyuKoB. [lomynpoBoanuku. CoOCTBEHHAs U IPUMECHAs! IPOBOAUMOCTh

HOJTYypoBOIHUKOB. CBOMCTBA p — n-nepexona. I1oaynpoBoIHIKOBEIE TPHOOPHI.

DJeKTpUYECKUi TOK B pacTBOpax M paciijiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs

JUCCOIMaIusl. DIEKTPOIN3. DNEKTPUUECKU TOK B razax. CaMOCTOSITeNIbHBIN U

HECaMOCTOSITENbHBIN pa3psia. Momuus. [nazma

IIpakTnueckasi padora:

JlaGopatopHble pabOThl, IPAKTUKYM I10 TeMaM

1 PA3JEJL. QJIEKTPOJAUHAMMUKA

Conepxanue y4eOHOr0 MaTepuasia
Tema 1.1 Maruutnoe
HoJe. ITocTossHHBIE MarHUTHI. B3anMoaelCTBHE TIOCTOAHHBIX MArHUTOB. MarautHoe moie. JIP 1-33, M1-50,
DeKTPOMArHHTHAS Bexkrop ME}’FHHTHOIﬁ UHIYKIUU. HpI/IHI_[E/IH CYNEPIOSHINA MArHATHBIX nosient. JInnunm m1-11
Wy IS MarHuTHOM MHAyKuuu. KapTrHa nMHUI MarHUTHON MHTYKIIMM MOJIS TIOCTOSTHHBIX

MarHuToB. MarauTHOE MoJje MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUH WHAYKOHUN
MArdvMTHOI'O I10JISI JJIMHHOT'O ITPAMOI'0 IIPOBOJHUKA U 3aMKHYTOI'O KOJILIICBOI'O




IPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBie npoBOJHUKOB C
tokoM. Cuna Amriepa, e€ MoyJib U HarpaBienue. Cuna Jlopenua, e€ Moyb U
HarpasieHue. J[BrkeHne 3apsHKeHHOM YaCTULbI B OJTHOPOJHOM MarHMUTHOM IIOJIE.
Pabora cunbl Jlopenna. SIBieHue 3nexkTpoMarHuTHOW HHAYKIMH. [loTok BekTOpa
MarHuTHOW UHAYKIKU. DC nHAYKIMU. 3aKOH 3JIEKTPOMarHiTHON MHIYKIIUU
®apanes. Buxpesoe anexrpuyeckoe nose. 3/1C nHAyKINN B IPOBOAHUKE,
JBUKYLIEMCS IOCTYTIAaTENbHO B OTHOPOJAHOM MarHuTHoM nosie. [1pasuiio Jlenna.
NupykTuBHOCTE. fIBNneHne camonHayKuuu. DJ1C caMOMHAyKIMKU. DHEPrus
MAarHUTHOT'O MOJIsI KATYHIIKHA ¢ TOKOM. DJIEKTPOMArHuTHOE I0JIe

IIpakTH4Yeckoe 3aHATHE:
JlaGopaTopHbie pabOThI, MPAKTUKYM 10 TEMaM

2 PA3JIEJI. KOJIEBAHUA U BOJIHbBI

Tema 2.1.
Mexanndeckue 1
AJICKTPOMArHUTHBIE
Koseb0aHus

Copep:xanue y4e0HOIro MaTepuaJia

Konebarenbnas cucrema. CBOOOIHBIE MeXaHHUECKHe Konebanus. ["apMonnueckue
konebanus. [lepuon, yactora, ammuintyna u daza konedanuil. [Ipy>KuHHBIN MasTHUK.
MaremaTuueckuil MasiTHUK. Y paBHEHHE TrapMOHUYECKUX Kojiebanuil. [TpeBpamenue
SHEPTUM NpU rapMoHUYecKux kojebanusax. Konebarenpubiit KoHTYp. CBOOOAHBIE
JJIEKTPOMAarHUTHBIC KOJIeOaHUs B UICATLHOM KOJIe0aTeTbHOM KOHTYpE. AHAJIOTHUS

MCKAY MCXaHUYCCKUMU U JJICKTPOMAarHMTHBIMHA KOJICOaHHSIMU, d)opMyJIa TomcoHa.

3aKOH COXpaHEHUs PHEPTUH B UIEAIbHOM KoJiebaTenbHOM KoHType Ilpencrasienue o
3aTyxaromux KojaeOaHusx. BeiHyk1eHHbIe MexaHnueckue koieOanus. Pezonanc.
BoinysxneHHble a5ieKkTpoMarHuTHbIe Kosiebanus. [lepemennsiit Tok. CUHYyCOUTANbHbIN

nepeMeHHBIN TOK. MOITHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U ACHCTBYIOIIEE
3HaYeHHUE CUJIBI TOKa U HamnpsbkeHus. Tpanchopmarop. [IpoussoacTtso, nepenava u
noTpebIeHne SMEKTPUUECKON SJHEPTUU. DKOJIOTHUECKHUE PUCKU TPU POU3BOJCTBE
31eKTpo3Heprun. KylbTypa NCHoib30BaHus JJIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HU

IIpakTHuyeckoe 3aHsITHE:

[IpoBeneHMe KOCBEHHBIX M3MEpeHUH Ghr3ndecKux BennurnH. Harmpumep: neproaa
CBO6OI[HI)IX KOJIC68,HPII>1 HUTAHOI'O U IPYKUHHOT'O MaATHUKOB, ITIOKA3aTCJIA
MPETOMIICHHUS CTeKJIa, (DOKYCHOTO PACCTOSIHHSI pacCEUBAIOIIEH JIMH3BI, ITTHHBI
CBETOBOM BOJIHBI

JIP 1-33, M1-50,
IT1-11

Tema 2.2.
Mexanuueckue 1

Conepxanue y4eOHOr0 MaTepuasia
Mexanudeckue BOJHBI, ycioBHs pacripoctpanenus. [lepuoa. Ckopoctsb




OJICKTPOMArdMTHBIC
BOJIHbI

pacIpoCcTpaHeHus U JUIMHA BOJIHBL. [lonepeynsle U MpOI0IbHBIE BOJHBI.
Wntepdepentys u audpaxiyss MeXaHn4eckux BojH. 3ByK. CKOpOCTh 3ByKa.
I'poMkocTb 3ByKa. Beicota ToHa. TemOp 3ByKa. DJIEKTPOMarHuTHbIE BOJHBI. Y CIIOBUS
W3ITyYeHUs JIEKTPOMAarHUTHBIX BOJH. B3anumuas opuentauus sextopos E, B, v B
AJIIEKTPOMAarHuTHOU BOHE. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPAYKEHUE,
nperoMIIeHue, mojspusanus, Tudpakuus, narepdepennus. CKopoctb
3JIEKTPOMarHuTHBIX BoJH. [1Ikana anexTpoMarHuTHBIX BOJIH. [IpuMenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpMHIMIIBI paIOCBA3U U TEIEBUICHHUS.
Paaunonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE OKPYKaro- I Cpelibl

Tema 2.3. Onrruka

Conepxanue y4eOHOro MaTepuaJia

I'eomerpuueckas ontuka. [IpsMoarHetHOE pacIpOCTpaHEHUE CBETA B OAHOPOIHOM
cpene. ToueuHblit uICTOUHUK cBeTa. JIyd cBeta. OTpaxeHue cBera. 3aKOHbI OTPAKEHUS
cBeta. [locTpoenune n3o0pakeHuit B TuiockoM 3epkase. [Ipenomiienne cBeta. 3aKOHBI
penoMIIeHUs cBeTa. AOGCOTIOTHBIN MoKa3aTenb npenomienus. [lonHoe BHyTpeHHEee
oTpaxkeHue. [IpenesbHbIN yro MoJaIHOro BHYTPEHHEr0 OTpakeHus. J(ucnepens cera.
CrnoxHblii coctaB 6emoro ceta. L{er. Cobuparomue u pacceuBaromue JuH3bl. ToHKas
nuH3a. oKycHOEe paccTOsIHME U ONTHYECKask CUila TOHKOM JuH3bL. [locTpoenue
U300paKeHUI B COOUPAIOIINX U paCCEUBAIONINX JHH3aX. PopMylia TOHKOM JIMH3HI.
VYBenuuenue, napaeMoe JIuH301. [Ipeaensl MpUMEHMMOCTH T€OMETPUUECKON ONTHUKH.
Bomnosas ontuka. Untepdepentus ceera. KorepeHTHBIC HCTOYHHUKHU. Y CIIOBUS
HaOII0/IEHNS] MAKCUMYMOB U MUHUMYMOB B UHTep(GEPEHIIMOHHON KapTHHE OT JIBYX
cuH(Da3HBIX KOTEPEHTHBIX UCTOUYHUKOB. Judpakmus cera. udpakunonHas pemérka.
YcnoBue HaOIIOIeHUS TJIaBHBIX MAKCUMYMOB IIPH MMaJJeHUH MOHOXPOMATHYECKOTO
cBeTa Ha qudpakimonnyio pemeTky. [lonspusanus ceera

IIpakTH4yeckoe 3ansiTHe:
JlaGopatopHbie pabOThl, IPAKTUKYM I10 TeMaM

JIP 1-33, M1-50,
I11-11

3 PA3JIEJI. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCUTEJIbBHOCTH

Tema 3.1. OcHOBBI
CTO

Coaepxanue yueOHOro Marepuasa

['paHuIbl TPUMEHUMOCTH KJIaCCHYECKOM MeXaHuKH. [locTynarel cienuaibHON TEOpUr
oTHOcHUTeNnbHOCTHU. [IpocTpaHcTBeHHO-BpeMeHHOI nHTepBal. [Ipeodpa3zoBanus
Jlopenna. YcnoBue npuuuHHOCTH. OTHOCUTENBHOCTh OJITHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKpAIICHHUE ATUHBI. DHEPTUs U UMITYJIbC PENSITUBUCTCKON YacTullbl. CBsI3b
MacCChl C SHEPrUeil M UMIYJbCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPIHsl OKOSI

JIP 1-33, M1-50,
IT1-11




4 PA3JIEJI. KBAHTOBAS ®U3UKA

Tema 4.1. DneMeHTEI

KBAHTOBOU OIITUKU

Coaepxanue yueOHOro Marepuasa
®dotonbl. opmyna [Tnanka cBs3u SHEpTHH POTOHA C €T0 YACTOTON. DHEPTHUS U

uMITysibC potoHa. OTKpeITHE U KcciieqoBanue Gotodddekra. OnbiTel A. I'. CTonerona.

3akonbl porodddekra. YpasHenue DitHmTeiina 1 porordpdexra. «KpacHas
rpaauta» Gorodddexra. laBnenue ceera. Onbite [1. H. Jlebenera. Xumuaeckoe
JIEUCTBUE CBETA

Tema 4.2. Ctpoenue
aToma

Coaepxanue yueOHOro Marepuasa

Mogenb aroma Tomcona. OnbiTel Pe3epdopa mo paccesauio a-dactuil. [Inmanerapras
Mozenb atoMa. [loctynatel bopa. M3nyuenue u norsnouieHne GoTOHOB MPH Mepexoe
aToMma ¢ OJIHOIO YPOBHs SHEpPIruu Ha Apyroil. Buasl ciekrpoB. CniekTp ypoBHEH
JHEPIUM aToMa Bojopoaa. BoimHoBeIe cBolicTBa yacTull. BonHel ne bporns.
KopnyckyisipHo-BoaHOBOM ayanu3M. CHOHTaHHOE U BBIHYXJAEHHOE M3JIyYEeHHE

Tema 4.3. AtoMHOE
SATIPO

Coaep:xkanue yueOHOro MaTepuasa

DKCHEPUMEHTHI, TOKA3bIBAIOIIUE CIOXKHOCTb CTPOEHUS sapa. OTKpbITHE
paaroakTuBHOCTH. OmBITH Pezepdopa no onpeneneHno cocTaBa paguoakTHBHOTO
n3nydenus. CBorcTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusiHue painoakTUBHOCTH
Ha KUBbIe OpraHu3Mbl. OTKpBITHE IPOTOHA U HEWTpoHA. HykiioHHAas Mozenb apa
['eitzenOepra—NlBanenko. 3apsia sapa. MaccoBoe uucio siapa. M3otomsl. Anbda-
pacnaja. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacmnaj. ['amma-u3inydeHre. 3aKoH
PaIuOaKTUBHOTO pacmaja. JHEPTUs CBSI3M HYKJIOHOB B siape. SAnepubie cubl. Jledekt
Macchl sapa. SAnaepHsie peakuuu. Jlenenne u CuHTe3 saep. SaepHbli peakTop.
Tepmosinepuslii cuuTe3. [IpobnemMbl U IEPCIEKTUBHI SACPHON SHEPTETHKHU.
DKOJIOTUYECKHE ACTIEKTHI AJIEPHOM SHEPTeTUKHU. DJIeMEHTapHbIe YacTUIbl. OTKpPbITHE
MO3UTPOHA. MeTOo/Ibl HAOMIOICHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII.
DyHaaMeHTanbHbIe B3auMoIeicTBIs. EqMHCTBO (hr3nueckoil KapTUHbBI MHEpa

IIpakTHyeckoe 3ansiTue:
JlabopaTtopHbie pabOTHI, MPAKTHKYM IO TEMaM

JIP 1-33, M1-50,
I11-13

5 PA3JIEJL. DJIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

Tema 5.1. DneMeHTEI
acTpo(hu3uKu

Conepxanue y4eOHOro MaTepuasia
Oransl pa3BUTUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHHE
acTpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (PU3UKU It OOBSICHEHHSI PUPOIBI

JIP 1-33, M1-50,
IT1-13




KOCMHYECKHX 00BEKTOB. MeToIbl aCTPOHOMHYECKHX UccliejoBaHuid. COBpeMEeHHbIE
ONTUYECKHUE TEJIECKOIbI, PaIUOTEIECKOIbI, BHEaTMOC(hepHast acTpoHoMus. Bun
3BE3qHOTO HeOa. Co3Be3ausl, SpKue 3BE3/IbI, TUNIAHETHI, UX BUTUMOC JIBHKCHHE.
Conneunas cuctema. Connue. ConmHeyHast akTUBHOCTb. Mlcrounuk sHeprun CoJtHIa 1
3BE31. 3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTUKU. JlMarpaMma «CHeKTpaIbHbINA KI1acc —
CBETUMOCTBY». 3BE3/IbI TIABHOM MOCIEA0BATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JUJIS 3BE3]1 INIABHOM I1OCJIEI0BATENbHOCTU. BHyTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbIE MTPEACTABICHUS] O MPOUCXOXKACHUH U 3BOJroLMH COJIHLIA U 3BE3L.
Otanbl )kU3HU 3BE€31. Mieunsliil [TyTe — Hamia ["anaktuka. [lonoxenue u nBuxeHue
Connua B [Nanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIe ObIPHI B
aapax rajnaktuk. Beenennas. Pacimpenue Beenennoil. 3akon Xa06ua. Paz6eranue
ranaktuk. Teopust bonbioro B3psiBa. PennkroBoe u3nydyenue. Macmrabuas
cTtpykrypa Beenennoit. Meraranaktuka. Hepeménnpie mpo0iemMbl aCTPOHOMHH

[IpomesxyTounas arrecranus — audepeHnnpoBaHHbIN 3aueT

Bcero:

78




3.YcaoBus peanuzanuun 00meodpa3oBaTebHOH IMCHUILINHBI

3.1. Jas peaju3anuu NpPorpaMmbl y4eOHOW JAUCHUNJIMHBI JOJKHBI OBITH
MPEyCMOTPEHBI CIIEYIONINE CIeINATbHBIE TOMEIICHUS:

YueOHas ayauTopus Ui TpPOBEACHUS 3aHATUH BCEX BHJIOB,

MPETyCMOTPEHHBIX
0o0pa3zoBaTeNbHONM TPOrpaMMOi, B TOM YHCJI€ TPYIIMOBBIX W HWHIAWBUAYaJbHBIX
KOHCYJIbTALIUH,

TEKYIIEeTo KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTalliy, OCHAIlleHHas: 000pyA0BaHUEM,
TEXHUYECKUMU CPEJICTBAMU OOyUEHUS U MaTepHallaMi, YUYUTHIBAIOIIUMHU TPEOOBAHUS
MEXIyHApOAHBIX CTAaHAAPTOB

Crienanu3upoBaHHast MeOeb:

KOMILJIEKT y4eOHON Mebenu (CTOJ, CTyJ) MO KOJUYECTBY OOYYAIOIIUXCS; KOMILIEKT
MeOenu Ais

MperoaaBartess; MapKepHas J0CKa.

TexHuueckue cpencTBa 00ydeHus:

KOMIIBIOTEP B cOOpe ISl IperoiaBaresisi, MPOeKTOp, KpaH.

[lepeueHb NUIIEH3MOHHOTO MPOTPAMMHOTO 00€CIeYeHHsI, B TOM YHCJIE OTE€UECTBEHHOTO
IPOMU3BOJICTBA:

Windows 10, Koncynerantllmoc, Kaspersky Endpoint Security. KommbrorepHas
TEXHUKAa C TMOJAKIIOYeHHeM K cetu «VHTepHeT» H JOCTYIIOM B 3IJIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTENBHYIO Cpey (uinaia.

VYyeOHass ayauTopusi A NPOBEACHUS 3aHATUH BCEX BHJOB, MPEAYCMOTPEHHBIX
o0pa3oBaTeNpHOM MpPOrpaMMoOil, B TOM YHCIE TPYINOBBIX M HWHAWBHIYaTIbHBIX
KOHCYJIbTAIlMi, TEKyIIero KOHTPOJS M MPOMEXYTOUHON aTTecTallud, OCHAIIeHHas
o0opyaOBaHHEM, TEXHHUYECKMMH  CpEICTBaMU  OOydeHUsT U  MaTepualaMi,
YUUTHIBAIOIIUMH TPeOOBaHUS MEXKIYHApOJIHBIX CTaHAApTOB, B T.4. 1 jul ¢ OB3 u
WHBaJIMJIaMHU, OCHAIlleHHas OOOpyJOBaHMEM M TEXHUYECKUMHU CPEICTBAMH OOYy4YEeHHS
Cnenmanu3upoBaHHas MeOeb 1 000pyAOBaHHE:

KOMIUIEKT yuyeOHON wmeOenu (CToi, CTysl) MO KOJUYECTBY OOydYaroIluMxcsi, B T.Y.
aJlanTUBHAS

napta uis aun ¢ OB3 u nHBanuaamMu; KOMIUIEKT MeOenn [J1sl TpenoaaBaTeist; MapKepHas
JIOCKa; WHTEPAaKTUBHAsl JOCKA; TMEPEHOCHbIE HACTONBHBIE WIPBI: IAXMAThl, MIAIIKH,
TaKTUJIHHBIC

HIAIKH, TAKTUJIBHBIE MIaXMaThI.

TexHnueckue cpencTra 00ydeHus:

KOMITBIOTEp B cOOpE [UIs MPEToiaBaTelis; KOJOHKHU; MPOEKTOP, KOMIBIOTEp B cOOpe /st
JIUI] C HapYIICHUSMHU 3peHHUs ¢ KiaBuatypoi bpaiins, mepeHocHoe o0opyaoBaHUE IS
crnabocabIIaNIX: MHAYKIIMOHHAs cucteMa (uHaykuuonHas netis) LOOPHEAR-150.
[lepeueHb NUIIEH3MOHHOTO MPOTPAMMHOTO 00€CIIEYeHHsI, B TOM YHCJIE OTE€UECTBEHHOTO
NPOM3BOJICTBA:

Windows 10, Koncynsrantllmroc, Kaspersky Endpoint Security. KommnbroTepHas
TEXHMKa C TMOAKIIOYeHHEeM K cetu «VHTepHeT» U JOCTynmoM B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTENBHYIO Cpey (uinaia.

[TomemeHue AJsi CAaMOCTOSITETLHOM PabOThl 00yJaIOIIINXCSI.

Cnenmanu3upoBaHHas MeOeIb:

KOMIUIEKT yueOHOH meOenu (CToj, CTyN) MO KOJMYECTBY OOYYArOIIMXCS; KOMIUIEKT
Me0enn s

MperoaaBaTens; MapKepHas JOcKa.

TexHuyeckue cpeacTBa 00yUYeHHUS:

KOMITBIOTEp B cOOpe UIsl MperoaBaTelis; KOMIBIOTEPHl B cOope At 00y4aroImuxcs;
KOJIOHKHU; TIPOEKTOP, IKPaH.



[TepedeHp NMUIIEH3MOHHOTO TTPOTPAMMHOTO OOECTICYCHHSI, B TOM YHCIIE OTEUECTBEHHOTO
npom3BoacTBa: Windows  Server 2016, Windows 10, Microsoft Office,
Koncynerantllmoc, Cucrema 'TAPAHT, Kaspersky Endpoint Security.

KomnpioTepHas TexHHMKa ¢ MOJAKIOYEHHEM K ceTd «VHTepHeT» U JO0CTyNoM B
3JIEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTeNbHYI0 cpeay Quiuana.

3.2. UndopmanuonHoe odecrieyeHmne

o0yuyenust OcHOBHAas1 iUTEpaTypa:

1. BacunneB, A. A. ®wusuka. ba3obiii ypoBeHn: 10—11 kmaccel : y4eOHHK IS
cpeanero oobmero oopasoanus / A. A. Bacuiwes, B. E. ®enopos, JI. [I. Xpamos.
— 2-e m3A., ucnp. u aon. — Mocksa : U3gatensctBo Opaiit, 2023. — 211 ¢. —
(ObmeobOpazoBatenpublii  muKI). — ISBN  978-5-534-16086-4. — Tekcr
snexkTpoHHbld //  OOpaszoBarenbhHas 1iaTtdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/530393

2. Mycun, 0. P. ®usuka: konebaHus, ONTHKa, KBaHTOBas (U3MKa : yueOHOe mocodue
JUIsL cpefiHero npogeccuoHanbHoro oopazosanus / FO. P. Mycun. — 2-e usz., ucrp. u

JOI. —
Mocksa : MzparensctBo FOpaiit, 2023. — 329¢c. —  (Ilpodeccuonanbuoe
obpazoBanmne). — ISBN 978-5-534-03540-7. — Texcr @ BIEKTPOHHBIN /l

O6pazoBarenpHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514404

3. Poawonos, B. H. ®usuka. Yriyonennsiii ypoBenb: 10—11 kimacchl : yaeOHUK st

cpenHero obmero obpasosanusi / B. H. PonmnonoB. — Mocksa : W3natenbcTBo
FOpaiit, 2023. — 201 c¢. — (O6meobpazoBarenbhbiii 1uki). — ISBN 978-5-534-
16087-1. — TexcT : anekrponHsbIii // O0pa3oBarenpHast iatdhopma FOpaiit [caifr].
— URL: https://urait.ru/bcode/530394

JlonoTHUTEIbHAS JINTEpPaTypa:

1. Kamammaukos, H. II. ®dum3uka : y4eOHMK © TPAKTUKYM JJIS CPEIHETO
npodeccuonansaoro oopazoanus / H. I1. Kamamnukos, C. E. MypaBbeB. — 2-¢
W31., lepepad. u A0, —
Mocksa : MzparensctBo FOpaiit, 2023. — 496 c.—  (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-16205-9. — TekcTt : 3JIEKTPOHHBIN //

O6pazoBarenbHas maatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530614

2. Bacunbes, A. A. ®u3uka : yyeOHOe mocobue i cpeJHero npodeccuoHalIbHOTO
obpaszoBanust / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3., ucmp.
unon. — Mocksa : M3natensctBo FOpaidt, 2023. — 211 ¢. — (IIpodeccuonansHoe
obpazoBanme). —  ISBN 978-5-534-05702-7. —  Tekct

3JIEKTPOHHBIN //
ObpazoBarenbHas wiatgopma KOpaiir [caiiT]. — URL:
https://urait.ru/bcode/514208

3. Poguonos, B. H. ®u3uka : yuebHOe mocodue Jij1si cpeAHero npodeccuoHalbHOTO

obpazoBanust / B. H. PoamonoB. — 2-e wm3n., ucmp. u gomn. — Mocksa
N3narensctBO FOpaiit, 2023. — 265 ¢. — (IIpodeccuonanbroe oOpazoBaHue). —
ISBN 978-5-534-07177-1. — Tekcr : osnektpoHHBI // OOpa3oBarenbHas

miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604
4. S3es, C. A. Actpornomus. CojHeUHasi CUCTEMA : y4eOHOE TTOCOOHE I CPEAHETO



https://urait.ru/bcode/512604
https://urait.ru/bcode/530614
https://urait.ru/bcode/530394
https://urait.ru/bcode/530393

npodeccuoHanbHoro  obpasoBanusi/  C. A.SI3eB; 1mox  Hay4HOM

penaxiuen
B TI'. Cypauna. — 3-e u3z., nepepad. u nomn. — Mocksa : UznatensctBo FOpaiir,
2023. —
336 c. — (Ilpodeccuonansrnoe odpazosanue). — ISBN 978-5-534-08245-6. —
Teker :
3JICKTPOHHBIN /l O6pazoBaTenbpHas maTdopma Opaiit [caiT].

URL: https://urait.ru/bcode/516345

3.3.Peanu3anus 371eMEHTOB IPAKTHYECKOH MOATOTOBKH

[IpakTuyeckass NOArOTOBKAa IpPU peaIU3alUU  y4eOHBIX NPEIMETOB, KYpCOB,
TUCIUIUTAH (MOMYJel) oOpraHu3yeTrcs WyTeM TMPOBEACHUS TNPAKTUYECKUX 3aHATHUH,
NPaKTUKyMOB, J1A0OpaTOpPHBIX pabOT W WHBIX AHAJOTHYHBIX BHJOB  Yy4eOHOU
ACATCIIbHOCTH, MPEAYCMAaTPUBAOIINUX YyYaCTUC 06yqaloumxc;1 B BBIIIOJTHEHUU OTACIIBbHBIX
AJIEMEHTOB paboT, CBSI3aHHBIX ¢ OyayIiei mpodecCHoHaTbHOM AESITETBHOCTHIO.

[IpakTudeckass MOATOTOBKA MOMET BKJIIOYaThb B ce0s OTHCNbHBIC 3aHATUA
JICKIIMOHHOTO THUIA, KOTOpbIE MpEeIyCMAaTpUBAIOT Iepenady ydeOHoM HHpopMauu
oOyJarmuMcsi, He0OOXOIUMOM I TOCIEIYIOMIeT0 BHITIOTHEHHsSI PabOT, CBS3aHHBIX C
Oynymieit mpodeccuoHaTbHOM NeITeTbHOCTRIO.

3.4.Bocniurare/ibHasi COCTABJSAIOLIAS POTPAMMBI

BocnuratensHass cucreMa B YHUBEpCUTETE HampaBieHa Ha (OPMHUpPOBAHHUE MU
pa3BUTHE HHTEJUIEKTYaJIbHOW, KYJBTYPHOW, TBOPYECKOW, HPABCTBEHHOM JIMYHOCTH
oOyuaromierocsi, OyayIlIero cCHenuaincra, codeTarolero B cebe MpodeccHoHalbHbIe
3HaHUS U YMEHUs, BBICOKHE MOpAIbHbIE M TMAaTPUOTUYECKHE KauecTBa, 00JaNaIoIIero
[IPAaBOBOM U KOMMYHHMKAaTUBHOM KYJIbTYPOH, aKTUBHOM I'PAXKIAHCKOW IMO3ULIUEH.

VYueOnpiii npeamer COO.01.11 Pusuka crocoOCTBYET pPa3BUTUIO JIMYHOCTHBIX
pesynbTaToB JIP 1-34 B coorBeTcTBUU ¢ [Iporpammoii BociuTaHusi 00yqarOIIXCs.

3.5 IlpumeHeHue 3JTEKTPOHHOT0 O0YUEeHUS U TUCTAHIUOHHBIX 00Pa30BaTeIbHbIX
TEXHOJIOTHH
[Ipu peanmzamuu oOpa3oBaTeNbHON NpOrpaMMbl 00pa3oBaTeNbHAST OPraHU3ALUS
BIIPAaBE NPHUMEHATH 3JIeKTpoHHOE oOydeHue (D0) m auCTaHIIMOHHBIE 00pa3oBaTeIbHBIE
texnonoruu (J1OT).
[Tox snekTpoHHBIM 00ydYeHHEM TOHUMAETCS OPTaHu3alusg 00pa30BaTEIbHON
NEATSILHOCTH

C TNpUMEHEHHEeM cojepkaulleiics B 0a3zax, JaHHBIX W HCHOJb3YEeMOM MpU peanu3aliu
00pa30BaTeIbHBIX porpamm uHbOpMaIUH u o0ecreYnBarOIINX ee
00pabOTKyMH(POPMAIIMOHHBIX TEXHOJIOTHH, TEXHUIECKUX CPEJICTB, a TaKXKe HHPOPMAITMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CeTel, oO0ecrneuynBaouix nepeaady Mo JUHHUSIM CBSI3U YKa3aHHOM
uHpOpMaIuy, B3auMojeiicTBHe oOyyaromuxcs W IeJarormdeckux pabotHukoB. Ilof
JUCTAHIIMOHHBIMU ~ O0pPa30BaTEIbHBIMU  TEXHOJOTHSIMH IOHHUMAIOTCS  00pa3oBaTeNbHBIC
TEXHOJIOTHH,  pealiu3yeMble B  OCHOBHOM C  TPUMEHEHHEM  HWH(OPMAIMOHHO-
TEJICKOMMYHHUKAITMOHHBIX CETEH TPH OIMOCPEIOBAaHHOM (HAa PACCTOSHWHU) B3aWMOJCHCTBUU
00y4arolmxcs U Nelarornyeckux paboTHUKOB.

3.6. Oco0eHHOCTH OpPraHU3aluN 00Pa30BaTeIbLHOM 1eATEeJbHOCTH IJIS JIUIL €
OrpaHHYEeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI


https://urait.ru/bcode/516345

Apantanus pabodell mTporpamMmbl JAUCHUIUIMHBI TMPOBOJUTCS TMPH peallu3aluu
aJanTUBHON 00pa3oBaTeNIbHOM MporpaMMbl (MpU TNPEAOCTaBICHUHM WHIMBUIYaJIbHOU
nporpammbl  peabunutauuu unu abwiutauuu (MIIPA) unBanmupa paspaOaTeiBaeTcs B
COOTBETCTBHUH C €ro MOTPeOHOCTAMH) — B HENAX oOecreueHus MpaBa WHBAINUAOB U JIUIL C
OTPaHUYEHHBIMH  BO3MOXKHOCTSIMH  3/I0pOBbSl Ha IOJy4eHHE MPO(PEeCCHOHATHLHOTO
00pa3zoBaHMs, CO3MaHHS HEOOXOMUMBIX IS TOJYYEHHUS CPEAHETro MPOo(ecCHOHATBLHOTO
00pa3zoBaHMs YCIOBUH, a TaKXKe 00eCIeUeHus] JOCTIKECHUS 00ydJaroIMMUCT UHBATUIAMHU
U JIMIAMH C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI PE3yJIbTaTOB (hOPMHPOBAHUS
NPaKTUYECKOTO OMBITA.

Nudopmarusi 0 CHENUATBHBIX YCIOBHSX, CO3MAaHHBIX JJIsi  OOYyYarommMxcs C
OTpaHMYEHHBIMH  BO3MOXHOCTAMM  3[0pOBbs, pa3MmemieHa Ha caidre OUINAJIA
(https://www.dom-rsuh.ru/).

Hns oOydyenuss umHBamumoB u Juiy ¢ OB3, uMeommx HapylIeHUs OMOPHO-
JBUTATEJIBLHOTO ammapaTta OOeCHeurBaloTCS YCJIOBHS OeCHpensaTCTBEHHOTO JO0CTYyNa B
yueOHbIe MMOMEUICHHUs, CTOJIOBYIO, TyalleTHbIEe, JAPyrue MOMENIeHHs (HaJuuue MaHIyCoB,
MOpYyYHEH, paCHIMPEHHBIX JABEPHBIX IPOEMOB U Jp.).

3.7. O6opynoBanue yueOHOro KabuHeTa JJis1 00y4aIOMUXCS ¢ PA3JJMYHbIMH BUIAMU
OrpaHu4¢Hus 310pOBbi

OcHamenne kabWHETa JOJDKHO OTBEYaTh 0COOBIM 00pa30BaTEIbHBIM OTPEOHOCTSIM
00ydJaroMXcs MHBAINIOB U JIAI] C OTPAaHUYCHHBIMHE BO3MOKHOCTSIMHU 3710pOBbsi. KaOuner
JOJDKEH OBITh OCHAIIEH O000pyJOBaHMEM M YYEOHBIMH MECTaMU C TEXHUYECKHMHU
cpeactBamMu 0Oy4deHHST I OOYYalOIIMXCS C PAa3IUYHBIME BHJIAMH OTPAaHHUYCHHIN
3JI0POBBSL.

Kabuner, B kxoropoMm oOy4aroTcs JiMIa C HapylIEHHEM CIllyXa, JOJDKEH OBITh
000py10BaH MHIYKIMOHHBIMH CHCTEMaMH (MHIYKIMOHHBIMH HETISIMA).

Jis  cnaboBuisAmuX oO0ydaroluxcss B KaOuMHeTe IpeLycMaTpuBaceTcs Haluyue
KOMITBIOTEPHON TEXHUKU JUIsI MPOCMOTpa y4eOHOM MH(pOpMAlMM MpU MOMOIIU BHJIEO-
yBEJIMYUTENEH, UCTIOIb30BaHUE KJIaBUATYyphI co mpudTom bpaiins.

Hnst oOydarommxcs € HapylUIEHHEM OINOPHO-IBUTAaTEIbLHOTO amnmnapara KaOWHET
JOJIKEeH ObITh 000PYAOBaH aJaNTUBHBIMU MapTaMH C PETYJIMPOBKOIl BHICOTHI.

Belieyka3aHHoe OCHallleHHME YCTaHABIMBAeTCs B KaOMHETe MpU  HAIMYUH
o0yyaromuxcs 1Mo aJanTHPOBAHHON 00pa3oBaTeIbHON MpOrpaMMe ¢ y4eTOM MMEIOIIErocs
TUIIA HAPYILIEHUH 37J0pOBbs Y 00y4aroerocs.

[Ipu HEOOXOIMMOCTH MPETOCTABIISAIOTCS OSCIIATHO CIIEIUAIbHbIE YICOHUKN U yueOHbIE
nocobusi, uHasg ydeOHass JsuTeparypa. lmeercs BO3MOXKHOCTH MPEIOCTABICHHS YCIYyT
ACCHCTEHTA,
okaspiBatoiero oodyvaromumcs ¢ OB3 HEoOXOOUMYI0 TEXHUYECKYIO MOMOIb, B TOM
YHCclie YCIYT CYypAONEPEeBOIUYUKOB U TU(IOCYPAOTIEPEBOTINKOB.

3.8. (I)OpMI)I U METOABbI KOHTPOJISA U OIICHKU PE3YyJIbTATOB oﬁyqe}mﬂ

[Tpumensiemble pu peanu3auu padboueit mporpaMmsl GOPMBI B METOBI KOHTPOJIS
IPOBOJATCS C YYETOM OTPaHUYCHUS 3/I0POBbs 00YUAIOIIHXCSL.

Llenbio TEKyIIEro KOHTPOJIS SBISIETCS CBOEBPEMEHHOE BBISIBIICHUE 3aTPYAHCHUHN 1
OTCTaBaHMK OOYYAIOUIETOCS C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3JI0OPOBBSI 1 BHECEHUE
KOPPEKTUBOB B YYEOHYIO JICSITETHHOCTb.

dopma  IPOMEXKYTOUHOW  aTTeCTAallMd  YCTAHABIMBAETCS  C  YYETOM
UHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH 00y4YaIONIMXCsl HHBAIUIOB U JIHIL C
OTPaHUYCHHBIMH BO3MOKHOCTSIMHU 3[I0POBBSI (YCTHO, MMCBMEHHO Ha Oymare, MICbMEHHO
Ha KOMIIbIOTEpE, B (hopMe TEeCTUPOBAHUSA U T.I1.).



[Ipu npoBeneHnH MPOMEKYTOUHOM aTTecTalMi 00y4aroUleMycsl MPel0CTaBIIAETCS
BpeMsi Ha TIOArOTOBKYK OTBETy, YBEJIMYEHHOe He Oolee 4yeM B TpU pasza OT
YCTQHOBJICHHOTO JUIsl IOATOTOBKHM K OTBETY OOYYAIOIIMMCS, HE UMEIOIUM OTpaHUYECHUIN

MO0 COCTOAHUIO 310POBLA.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMSA OBINEOBPA30OBATEJIBHOU

JTACIATITAHBI

Pesynbrarbl 00y4eHust

Kpurtepun onenkn

MeToanbl OIEHKH

B pe3ynbTate 0CBOCHHUS TUCIUTIIUHBI
OOYJAFOIIUICS JOJIKEH YMETh:

-CDOPMHUPOBATh TPEICTABICHUE O pOIU M

MECTe ¢busuku u aCTPOHOMUU B

COBPEMEHHOM HAay4YHOW KapTUHE  MHpa,

cucteMooOpasyroleil  ponu ¢u3uku B
pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U
COBPEMEHHBIX  TEXHOJIOTHH, 0 BKJIAJI
poccHiicKuX U 3apyOeKHBIX YYEHBIX-
(PM3UKOB B pa3BUTHE HAYKH; MOHUMAaHNE
(br3ruecKoit CYIIHOCTH  HaOJI0aeMbIX
[IBJICHUM MHMKpOMHUpa, MaKpoOMHUpPa Y

MCTaMHpa, IOHUMAaHUE POJIM aCTPOHOMUU B
HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA 44|

lanpHeIeM HAy4YHO-TEXHUYECKOM
pa3BUTUH, POIH (PU3UKU B (POPMUPOBAHUN
Kpyro3zopa 1 (pyHKIIMOHAJIbHOW IPaMOTHOCTH

HeoBeKa IS pelIeHus]  MPAKTHISCKHX
Ba1ay;

- chopMHUpOBAaTh YMEHHE  paclo3HaBaTh
(brzrdeckue SIBJICHHSI (TIPOIIECCHI) 17

OOBSICHATh MX Ha OCHOBE HU3YYCHHBIX
3aAKOHOB: PABHOMCPHOC U paBHOYCKOPCHHOC
HpﬂMOJ’IHHCﬁHOC JBHKCHUC, CBO6OI[HO€

[1aICHUC TCJI, ABMIKCHUC 110 OKPY’KHOCTH,

HEPLIHS, B3aMMOJIEMCTBHE
TeI1, KoJieOaTeIbHOE IBHKCHUE,
BOJIHOBOE JIBIKCHHE;

Y cTHBIE OTBETHI
OLICHUBAKOTCA I10

HATUOAIIBHOM CUCTEME.

5 — OTAMYHO, TPAMOTHO,

QO ITOJTHO HU3JIOXKCH

MaTepHrall

4 — xoporiio,
JIOITyCKAeTCsl OJIHA — JBE

OILLIMOKHU B U3JIOKECHUUA
MaTepuaia u peueBbie

OLIMOKH

3 — y10BIETBOPUTEIILHO
(B mesiom Tema
packpsITa,

JIOTYIIIEHbI peYeBbIe
OIHUOKH)

2-
HEYJIOBJIETBOPUTEIHHO

(oOydarommiics: HE
MOJKET U3TIOKHTh
Marepuan)

OlLIEHKY 3a TECTOBEIE
3aJaHMs OLIEHUBAIOTCS
10 KOJIMYECTBY
pe30oHaHC,
-BBIIIOJTHCHHBIX,
mubdys3us, Hampumep,
10 3amanui.

10,- «5»

9,8, 7, -«4»

6.5- «3»

Menbie 5 — «2»

O1ieHKa B pamMKax
TEKYIIEeTO0 KOHTPOJIS
pe3ysbTaToB
BBITIOJTHCHHUSI
3aJaHud IS
CaMOCTOSITENIbHOM
paloThI.

OLeHKa yCTHBIX

OTBCTOB B
PE3yJIbTaTC YCTHBIX

1 TUCbMEHHBIX
OIPOCOB, KOTJa

IPOBEPSIOTCS

TEOPETUYECKHE U
MIPAKTHYCCKHE
3HAHUS
00yyJaronmxcs.

Onenka
BBIIIOJIHEHHBIX
TECTOB, JJOKJIAJOB,
IIPE3ECHTALIUMN.




UMIYJIbCA, MPUHIUI CYNEPIIO3ULIUU CHUII,
NPHUHIATI PaBHOIIPABHOCTU MHEPIIUAIBHBIX
CHCTEM OTCYETA; MOJIEKYJISIPHO-
KHHCTHYCCKYIO TCOPHIO CTPOCHHA BCUICCTBA,
ra3oBbI€ 3aKOHBI, 11(570):3 8171 3aK0H
TepMOI[I/IHaMI/IKI/I; 3aKOH COXpaHeHI/Ifl
ANEKTPUYECKOro 3apsaa, 3akoH Kyiona,
3akoH OMa 1t yyacTka 1emnu, 3akod Oma
JUTSI TIOJTHOM 2JIEKTPHUUECKOH IIeTH, 3aKOH
JIxoyns - JIeHna, 3aK0OH 2JI€KTPOMarHUTHOM
WHAYKIWW, 3aKOH COXpPaHEHHsI SHEPruw,
3aKOH MPSMOJIMHEHHOTO PacpOCTPaHEHHS
CBETa, 3aKOH OTPAXEHHS CBETa, 3aKOH
MPEIIOMJICHUSI CBETA; 3aKOH COXPAaHCHUS
SHEPTUH, 3aKOH COXPAHEHHUs UMITYJIhCa,
3aKOH COXPaHCHHMSI SJICKTPHUIECKOTO 3apsijia,
3aKOH COXPAaHEHHUS MacCOBOTO  YHCHa,
oCTyJ1aThl bopa, 3aK0H pagTnoaKkTHBHOTO
pacmana);  YBEPEHHOE  HCMOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEH TIpY aHAIIA3e
(bu3NYECKUX SBICHUN U MPOIIECCOB;

- YME€Th YYHUTHIBATh TPAHUIBI MPUMEHEHUSA
U3YyYEHHBIX ¢buznueckux MOJIETIEH:
MaTepralibHAs TOYKA, HHEPLUHUAIbHAS CUCTEMA
OTCYETa, WUJCATBHBIA Ta3; MOJEIHA CTPOCHUS
ra3oB, KUJIKOCTEN W TBEPABIX TEN, TOUECUHBINA
JJEKTPUYECKUN  3apan, sAaepHas MOJemb
aroMa, HYKIOHHas MOJEeIb aTOMHOTO fAJ1pa
MpH pelieHnun GU3NUECKUX 3a]1ay;

- BIAJETh OCHOBHBIMHU METOJIaMH HAay4YHOTO
MO3HAHUS, HWCIOJIb3YyEMBIMH B  (PU3MKe:
MPOBOAUTH MPSIMbIE U KOCBEHHbBIE U3MEPEHUS

dusngecKux BEJIMYUH, BbIOMpast
ONTUMANBHBIA ~ CIIOCOO  U3MEpEeHus WU
UCIIOJNIb3YSl M3BECTHBIE METOABl OLEHKU
MOTPEIIHOCTEH  W3MEpPEHUH, TNPOBOIUTH
UCCIICIOBAaHUE 3aBUCHUMOCTEH (U3UUECKUX
BEJIMYMH C  HCIOJIB30BAHHUEM  IIPSAMBIX
U3MEpEHU, OOBSICHATH 10JTyYE€HHBIE
pe3yJbTaThl, UCIIOJIb3Ys ¢buznueckue
TEOPUM, 3aKOHbl M TMOHATHUA, W JenaTh
BBIBOIbI; COOJIIOAATH MpaBuiia 0€30MacHOro
TpyJa IpH IPOBEICHUM HCCIEIOBaHUM B
paMKax y4yeOHOIo 3KCHEpHMEHTa U y4eOHO-
UCCIIEI0BATEIbCKON AEATEIBHOCTH C
HCIIOJIb30BaHUEM I (POBBIX
U3MEPUTEIIbHBIXYCTPOICTBH
1ab0paTopHOTO 00opy10BaHus;
c(OpPMHPOBAHHOCTH MPEACTaBIECHUN O
METO/IaX MOJIy4YE€HUsI HAyUHBIX
ACTPOHOMUYECKUX 3HAHU;

- chopMupOBaTh YMEHHUS peLIaTh PacyeTHbIC




3aJauu C SIBHO 3aJIaHHOW (DU3UYECKOM
MOJICJTBIO, UCIIONB3YsI (PU3UICCKHE 3aKOHBI
TIPUHIIHITBI; HA OCHOBE aHAJIN3a YCIIOBHUS
3a/1a4il BBIOWPATh (PU3UUYECCKYIO MOJIEh,
BBIICNIATh  (DU3WYECKHE  BEIMYUHBI U
(dopMyIIbI, HEOOXOIUMBIC IS €€ PEIICHYS,
NPOBOJUTh  pacueTbl M OLEHUBATh

peabHOCTb MIOJTy4YE€HHOTO 3HAYCHHUS
du3nueckoit BEJIMYMHBI, pemars
KayeCTBEHHbIE 3aJa4i, BbICTpauBas

JIOTUYECKH HENPOTUBOPEUYUBYHO  LIEMIOYKY
paccyXAeHU ¢ ONmopoill Ha HM3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYeCKHe
SBJICHUS;

- chopMHpOBaTH  yMEHHUS  HIPUMEHSTH
NOJy4YEeHHbIE  3HaHUA U1 OOBSICHEHUS
yCIIOBHUH MpoTeKaHus (HU3MUYECKUX SBICHHUH B
OpUpoAe M Ul TPUHATUS IPAKTUYECKUX
pelieHnii B TIOBCEHEBHOM JKU3HM A
oOecriedeHns: 6€30MaCHOCTH HPU OOpPAIICHUN
c OBITOBBIMH HpHOOpPAMU U TEXHUYECKHUMU
YCTPOMCTBAMHU, COXPAaHEHUs 3H0pOBbS U
coOutoIeHUs HOpM HKOJIOTMYECKOT0
MTOBEICHUSA B OKpY Karolen cpexne;
IOHMMaHUE HEOOXOJUMOCTH PUMEHEHHUS
JOCTHKEHUH (U3MKU M TEXHOJOTMM Juis
paLMOHAIBHOTO NTPUPOJIONOIL30BAHNUS;

- cpopMUpPOBATH COOCTBEHHYIO TTO3UIIUIO 110
OTHOIIEHHIO K (¢u3ndyeckoil uHpopmanuu,
[OJIy4aeMOM U3 pa3HbIX  HUCTOYHHMKOB,
YMEHHH UCI0JIb30BaTh HU(POBHIE

TEXHOJIOTHH TUISE MOMCKa,
CTPYKTYpUPOBAaHUS,  UHTEPIpETallUd U
MpEACTaBICHUs]  y4eOHOW W Hay4HO-
NomyJisipHOM ~ mHGOpMaluu;  pa3BUTHE
YMEHUI KPUTUYECKOIO aHanusa
nojrydyaeMoi nHpopManuu;

- BJIQJETh YMEHHUSAMM paboTaTh B IpyMIE C
BBIMIOJIHEHUEM  PA3JIMYHBIX  COLMAJIBHBIX
posiedf, MIaHUpPOBaTh pabOTy TpPYMIbI,
paLMOHATIBHO PAaCHpeAesaTh 1eATeNbHOCTh B
HECTAHJAPTHBIX  CHUTyalUsX, aJeKBATHO
OLIGHUBATh BKJIAJl KAKIOTO M3 YYaCTHHKOB
Ipymnnbl B pPEUIEHHe paccMaTpuBaeMoi
po0JIEMBI;
- BIa1eTh (chOpMUPOBAHHOCTD

IpeCTaBICHUI) IPaBUIIaMH 3alUCH
busngeckux HopMyIr perbehHO-TOUETHOMH
cucreMbl o6o3nadeHui JI. bpaiimst (st
CJICTIBIX U CITAOOBUIAIIMX 00YYaIOIIUXCS).




OmeHka JTUYHOCTHBIX PE3yJIbTATOB MOKET OBITh MPOM3BECHA C IPUMEHEHHEM CIIETYIOIINX
¢dbopM OlLICHUBAHUS:

- NepcOHU(pUIMPOBAHHAS (IEMOHCTPHPYIOLIAs TOCTHKEHNSI KOHKPETHOTO 00yYaroIierocs);

- HemepcOHU(HUIMPOBAaHHAS (XapaKTepU3yollas JOCTH)KEHUS B ydeOHOHl rpymme, y
KOHKPETHOTO MeIarormdeckoro paboTHUKA, B 00pa30BaTEIbHOW OPTaHU3aIlUH B LIEJIOM);

- KayecTBEHHas (M3MEepeHHas B HOMMHATUBHOH IIIKaJie: €CTh/HET);

- KOJIMYECTBEHHas (M3MEpeHHas, HallpUMep, B PAHTOBOI 1IKaje: O0bllie/MEHBIIIE);

- MHTerpajbHasi (OLIEHEHHas C MOMOIIbI0 KOMIUIEKCHBIX TE€CTOB, MOPT(OINO, BHICTABOK,
MIpe3eHTAalHi);

- muddepeHnpoBanHas (OIIEHKA OTJEIbHBIX aCEKTOB PA3BUTHA).

[Tpu 5TOM MOTYT MperycMaTPUBATHCS CICIYFOIINE METOIbI OTICHUBAHHS:

- HaOMIOIEeHHUE;

- mopThonuo;

- JKCIepTHas OICHKa;

- CTaHJAPTU30BaHHBIC OMPOCHUKH;

- IPOEKTHUBHBIC METO/IbI;

- CaMOOIICHKA;

- aHaJIU3 MPOAYKTOB JESATEIBHOCTH (IIPOEKTOB, MPAKTUYECKUX, TBOPYECKUX PabOT) U T.1.
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