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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI YYEBEHOI'O
IMPEJIMETA

1.1. MecTto y4eOHOro mpeaMera B CTPYKType OCHOBHO# mnpodeccCHOHAIbHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

YyeOHblii npeaMer OVII.06 duzuka - gBugercs 00s13aTeNIbHOMI YacTbIO
0011e00pa30BaTeIbHOTO IMKJIAa 00pa3oBaTelabHON mporpamMmbl B cooTBeTrcTBHH ¢ PI'OC
CIIO cnemuansuoctu 40.02.04 FOpucnpyneHus

1.2. leau 1 miIaHupyeMble pe3yJabTAaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa:

1.2.1 Heas yueOHOr0 mpeamera:

Conepsxanue mporpamMmsbl oo1eo0paszoBarenbHoro yueoHoro npeamera OVYI1.06 dusnka
HAIPAaBJIEHO HA JOCTUKEHUE CIEAYIOIINX LENEH:

. dbopMupoBaHue y O0Oy4aromMXCsi YBEPEHHOCTH B IEHHOCTU OOpa30BaHUs,
3HAUMMOCTH (PU3NYCCKUX 3HAHUU JII COBPEMEHHOT'O KBaTH(HUIIMPOBAHHOTO CIICIMATUCTA TPU
OCYIIIECTBIICHUU €r0 MPOPeCcCCUOHANBHON AESITETbHOCTH;

. (dhopMHUpOBaHKE €CTECTBEHHO-HAYYHOM TPaMOTHOCTH;

. OBJIQJICHHE CHEIU(DUICCKON CUCTEMON (DU3UYCCKUX TMOHATHH, TEPMUHOJIOTHEH U
CHMBOJINKOM;

. OCBOCHHME OCHOBHBIX (PM3MUYECKUX TEOPHi, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIQJICHUE  OCHOBHBIMH  METOJAMU  HAYYHOrO  TO3HAHUSA  MPUPOIBI,

UCNONb3yeMbIMU B (u3uke (HaOnrofeHUe, ONMCaHUE, HM3MEpPEHHE, BBIIBUKEHUE THIIOTE3,
IIPOBEJICHUE IKCIIEPUMEHTA);

. OBJIQJICHUE YMEHMsIMH 00palaThlBaTh JIaHHBIE JKCIEPUMEHTAa, OOBACHATH
MIOJIyYCHHBIE PE3yJIbTaThl, YCTAHABINBATh 3aBUCUMOCTH MEXAY (U3NYECKHUMHU BEIHMYMHAMHU B
Ha0JII01aeMOM SIBJICHUU, JIeJ1aTh BHIBO/IBI,

. dbopMUpOBaHHE yMEHHS pemath (U3MYECKHWE 3a7add  Pa3HBIX  YpPOBHEU
CJI0’KHOCTH;
. pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPYECKUX

croco0OHOCTEH B mpolecce NpuoOpeTeHusl 3HaHUH ¢ UCIOJIb30BAHUEM PA3TUYHBIX UCTOYHHUKOB
MH(pOpMallMd M COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUI; yMeHUN (OpMyIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TIO3MLMIO IO OTHOUIEHHWIO K (HU3UYecKod HHpOpMaIuH,
MOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

. BOCIIUTaHHE YyBCTBA FOPIOCTH 32 POCCUNUCKYIO (PU3UYECKYIO HAyKYy.

1.2.2 IInanupyemblie pe3yJibTaThbl 0CBOCHHS 0011e00Pa30BaTEJLHOIO Y4eOHOI0
npeamera

OcBoenne conepxkanus yueOHoro mpenmera OVIL. 06 @wuszuka obecneuynBaer
JOCTUKEHHE CIEAYIOUINX PE3YIbTaTOB:

JIMYHOCTHBIE Pe3y/IbTaThl:

Ipa’XIaHCKOI'0 BOCIIUTaAHUA:

JI1 chopMHpPOBAaHHOCTh TpaXJAHCKOW MO3UIMKU OOYYaIOIIErocs KaK AaKTHUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOI0 OOIIECTBa;

JI2 oco3HaHME CBOMX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEH, yBaK€HHE 3aKOHAa M
MIPaBOTIOPSIIIKA;

JI3 mpuHsATHE TPaJWLMOHHBIX HAIIMOHAJBHBIX, OOIIEYETOBEUYECKUX T'YMAHUCTHUECKUX U
JAEMOKPAaTUUICCKHUX HCHHOCTeﬁ;

JI4 TOTOBHOCTH MPOTHBOCTOSTH MJICOJOTHH SKCTPEMHU3MA, HallMOHAIM3Ma, KceHohooun,
JUCKPUMHUHALIUHA 110 CONUAJIBHBIM, PECIUTHO3HBIM, PACOBBIM, HAIITMOHAJIbHBIM ITPHU3HAKaAM,

JI5 TOTOBHOCTBH BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECAX IPaXIaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 00111€00pa30BaTeNbHON OpraHu3alyy U JAETCKO-IOHOUIECKUX
OpraHu3aIusiX;
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JI6 ymeHue B3aMMOJEHCTBOBATH C COLMAJIbHBIMA MHCTUTYTaMH B COOTBETCTBUHU C MX
(GYHKLIUSAMU U Ha3HAUYEHUEM;

JI7 rOTOBHOCTH K TYMaHUTapHOU U BOJIOHTEPCKOU J1E€ATEIILHOCTH;

MIaTPHUOTHUYECKOIO BOCIIUTAHHUSA:

JI8 chopMHpPOBAHHOCTh POCCHUICKON TpakJaHCKON WISHTUYHOCTH, IaTPHOTU3MA,
YBa)XXCHHUsI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PonmHON, roproctu 3a cBOU
Kpai, cBOK PonuHy, CBOM S3BIK M KYyJBTYPY, IPOLUIOE M HACTOSIIEE MHOIOHAL[MOHAIBHOIO
Hapoxa Poccuu;

JI9 1EeHHOCTHOE OTHOLIEHHE K TIOCYAApCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
IIPUPOJHOMY HAcCJIEJUIO, MaMITHUKaAM, TpaaunusaM Haponos Poccum, nocrtmxenusm Poccuun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

JI10 wupeitHass yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUSA:

JI11 oco3HaHue AyXOBHBIX LIEHHOCTEH POCCUUCKOTO HApOa;

JI12 chopMUpOBaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO IIOBEJICHHUS;

JI13 cmocoOHOCTh OIEHWBAaTH CHTYallMI0O W MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JI14 oco3HaHue JIMYHOTO BKJIA/ia B MOCTPOCHUE YCTOMUYUBOTO OYAYIIETO;

JI15 OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTENSAM M (WJIM) JIPYTMM YJ€HaM CEMbH,
CO3JJaHUI0O CEMBH Ha OCHOBE OCO3HAaHHOIO IIPUHATHS LEHHOCTEH CEMEWHOW JKU3HH B
COOTBETCTBUU C TpaAuLUAMHU HapoaoB Poccuy;

ACTETUYECKOT0 BOCIIUTAHUS:

JI16 »screTMueckoe OTHOLIEHHE K MHpY, BKJIIOYas 3CTETUKY ObITa, HAay4yHOro M
TEXHUUYECKOI0 TBOPUYECTBA, CIIOPTA, TPY/Ja U OOIIECTBEHHBIX OTHOIIECHUI;

JI17 cnocoGHOCTh BOCIPUHUMATE pa3iMyHble BUJbl UCKYCCTBA, TPAJULUU U TBOPUYECTBO
CBOET0 U JPYT'HX HapOJOB, OLIYIATh IMOLMOHAIILHOE BO3/IEHCTBUE UCKYCCTBA;

JI18 yOexneHHOCTh B 3HAUMMOCTU JJI JIMYHOCTM M OOLIecTBa OTEYECTBEHHOIO M
MHUPOBOI'O UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAIAULUI U HAPOJHOTO TBOPUECTBA;

JI19 TOTOBHOCTB K CaMOBBIPA)KEHHIO B PAa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE ITPOSBIISATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

TPYZAOBOI'O BOCIIUTAHMSL:

JI20 rOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

JI21 TrOTOBHOCTb K AaKTMBHOW JEATEIBHOCTH TEXHOJIOIMUECKOH M COLMAIBHOU
HaAIpPaBJIEHHOCTH, CHOCOOHOCTh MHHULMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIBHO BBINOJHATH
TaKylo JAESTEIbHOCTD;

JI22 TOTOBHOCTH U CIIOCOOHOCTHh K 0Opa30BaHUI0 M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU
BCEH JKH3HU;

LIEHHOCTH HAyYHOTO MO3HAHUS:

JI23 chopMUpOBaHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

JI24 coBepUIEHCTBOBAHME SI3BIKOBOW M YMTATEJIbCKOW KYJIBTYpbl KakK CpelCcTBa
B3aMMOJEHCTBUS MEXKIY JTHOAbMH U TO3HAHUS MHUPA;

JI25 oco3HaHWE 1IEHHOCTM HAY4YHOM JEATEIIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO IEATENBHOCTh MHANBUIYaJIbHO U B TPYIIIE.

- MeTanpeaMeTHbIe Pe3yJabTaThl:

OgajieHne YHUBEPCATBHBIMU YICOHBIMH ITO3HABATEILHBIMU JCHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

M1 camocrosTelbHO (GOPMYITHPOBATh U aKTyaJTU3UPOBATh MTPOOIIEMY, pacCMaTpHBaTh e
BCECTOPOHHE;



M?2 ycraHaBnuBaTh CYLIECTBEHHBIH NPHU3HAK WJIA OCHOBAaHUS MJI CpPaBHEHHS,
Kiaccuukanuu u 00600IICHNS;

M3 onpenensTh eI IesTEIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUU MX JOCTHKCHHUS,

M4 BBIABIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHHSIX

MS BHOCHUTH KOppCKTI/IBBI B ACATCIIbHOCTh, OLICHUBATh COOTBCTCTBUC pe3YHBTaTOB oeiaam,
OIICHHBATh PUCKH TOCJICICTBUN JACATCIILHOCTH,

M6 pa3BHBaTh KpEaTHBHOE MBILUICHUE MTPH PELICHUN )KU3HEHHBIX MPOOIIEM;

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

M7 Bnagerb HaBbIKAMHU Yy4eOHO-HCCIIEOBATENILCKOM W TNPOEKTHOM JesTeNbHOCTH,
HaBBIKAMU pa3penieHust mpoodiiem;

M8 cnocoGHOCTP M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELICHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOOB [1I03HAHUS;

M9 oBinageHue BuaMM JACATEIBHOCTH 10 TIIOJIYYEHHIO HOBOI'O 3HAHUA, €ro
UHTEpIpEeTaln, MPeoOpa30BaHNUI0 U MPUMEHEHUIO B Pa3IMYHBIX y4EOHBIX CHTYalHUsiX, B TOM
YuCcJIe IPU CO3AaHUU Y4€OHBIX U COLMANIBHBIX IPOEKTOB;

MI10 dbopMupoBaHHE HAYYHOTO THIIA MBIIUICHUS, BIaJICHUE HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUAMHU U METOJIaMU;

M11 craBuTh U POpPMYIHPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM IEATEIIEHOCTH
Y )KMU3HEHHBIX CUTYALHAX;

MI12 BbISBISATH NPUUMHHO-CIEACTBEHHbBIE CBSI3U U aKTyaJlM3UpOBaTh 3a7ady, BbIABUIATh
TUIIOTE3Y €€ pEeUICHMs, HaxXOOUThb AapryMEHThl Ul J0Ka3aTelbCTBAa CBOMX YTBEPXKICHUU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

MI13 aHanu3upoBaTh NOJIYYEHHBIE B XOJE PEIICHUS 3ala4d PE3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

M14 naBaTb OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

MI15 pa3pabareiBaTh IUIaH pPEUICHHUS TNPOOIEMBI C YYETOM aHAIM3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAJIbHBIX PECYPCOB;

M16 ocymiecTBIsATH Ie/ICHAPABICHHBIN MOUCK MIEPEHOCA CPEICTB U CIIOCOOOB ACHUCTBUS
B IIPO(eCCHOHANBHYIO CpeNy;

M17 ymerp TEpPEeHOCHTHh 3HAHHWS B TO3HABATEIbHYI0 U TPAKTHYECKYIO 00JIaCTH
KU3HEJEATEIIBHOCTH;

M18 ymeTh HHTErpupOBaTh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

M19 BbIIBUraTh HOBBIE MJIEU, IIPEUIAraTh OPUTHHAIBHBIE MIOJXOABI U PELICHHUS;

M20 ctaBuTh npoOIEMBI U 33]]a4H, JONYCKAIOIINE aTbTePHATUBHBIEC PEILICHUS;

B) paboTa ¢ nHpopmMaueil:

M21 BnageTh HaBBIKAMU TOJY4YE€HHUS HHQOpPMALMM M3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJIATh IIOMCK, AaHaJIW3, CUCTEMATH3alUI0 U HMHTEPIPETALUIO
MH(pOpMallUU Pa3InYHBIX BUJIOB U (OPM MPEACTABICHUS;

M22 co3naBaTh TEKCThl B pa3iMyHBIX (opMaTax ¢ y4eToM HazHauyeHus MHpopMaluu U
1LIEJIEBOM ayTUTOPUH, BBIOMpasi ONTUMAIbHYIO (pOpMY IPEACTaBICHUS U BU3YyalIU3aliy;

M23 oneHMBaTh JAOCTOBEPHOCTb, JIETMTUMHOCTH MH(OpMAIUM, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpPMaM;

M24 ucnonb30BaTh CpeAcTBa UH(OOPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHuEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

M25 BnajneTh HaBBIKAMH PACMO3HABAaHUS W 3alUTHl WH(pOpMAIMU, UH(GOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBHa}IeHI/Ie YHUBCPCAJTIbHBIMU KOMMYHUKAaTUBHBIMU HeﬁCTBHﬂMHZ
a) obmeHue:



M26 ocymiecTBIsITh KOMMYHHUKAIIMH BO BCEeX cpepax KU3HHU;

M27 pacrio3HaBaTh HEBepOAIbHBIC CPEACTBA OOIIEHUSI, TOHUMATh 3HAYCHUE COIMATbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(QIHKTHL;

M28 BiiaieTh pa3auIHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJICHCTBUS;

M29 apryMeHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MDIUKTHBIC CUTYaIINN;

M30 pa3BepHYTO U JIOTUUHO M3JIaraTh CBOKO TOUKY 3PEHHMS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

0) coBMecTHas JeSTeIbHOCTD:

M31 noHUMATh U UCTIOIH30BATH MPEUMYIIECTBA KOMAHIHON M WHIUBUYaTHbHOU PabOTHI;

M32 BeIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUH C YU4ETOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEH Ka)KJJOTO WIEHA KOJIJIEKTUBA;

M33 npuHHMATH LIEJIM COBMECTHOM AESATEIBHOCTH, OPTraHU30BBIBATh U KOOPJAUHUPOBATH
JEHCTBUS 1O €€ JOCTH)KEHHIO: COCTaBIATh IUIAH JACUCTBUM, pacHpelesaTh pOJId C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pPe3ybTaThl COBMECTHOU pabOThI;

M34 oueHuBaTh KadecTBO CBOETO BKJIAJa M KaXJIOTO YYaCTHHKA KOMAaHIBI B OOIIWI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

M35 npennaraTb HOBBIE IIPOCKTHI, OIICHHBAaTh WJEU C TO3HUIMH HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

M36 KOOpAMHUPOBATH M BBHIMOJIHATH PadOTy B YCJIOBHUSX PEATbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

M37 ocymiecTBIsATh MO3UTUBHOE CTPATETUUYECKOE MOBEICHUE B PA3MYHBIX CUTYAIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBnazieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU:

a) caMOOpTaHU3aIlHs:

M 38 camoCTOSITENBHO OCYILIECTBIISITh I103HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
po0JIeMbl, CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEIbHON JIEATEIbHOCTH
Y KU3HEHHBIX CUTYaIIUsIX;

M39 camMOCTOSTENIbHO COCTaBJIATh IUIAH PEIIEHUs MPOOJIEMbl C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOUYTCHHI;

M 401aBath OLIEHKY HOBBIM CUTYalIHSIM;

M41 pactmupsTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

M42 nenaTh OCO3HAHHBII BBIOOpP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelieHue;

M43 ouieHUBaTh TPHUOOPETEHHBIN OTIBIT;

M44 cnoco6cTBOBaTh (POPMUPOBAHUIO U MPOSBIECHUIO IMIMPOKON 3PYAUIMH B Pa3HbIX
00JacTsX 3HaHWH, TOCTOSTHHO TIOBBIIIATH CBOI 00pa30BaTeNbHBINA U KyIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

M45 naBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

M46 BnaseTh HaBbIKAMU I103HABATENbHOM pPEQIIEKCHMM KaK OCO3HAHMS COBEPILIAEMBIX
JENCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, X PE3Y/IbTATOB U OCHOBAHUIA;

M47 wucnonb3oBaTh NpUEMbl pedIEKCUU ISl OLEHKU CHUTYyallMHd, BbIOOpa BEpPHOIO
peleHus;

M48 ymeTh OLIEeHUBATh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHHMS 10 X CHUXKEHUIO;

B) SMOLMOHAJIbHBIM UHTEIUIEKT, IPEAoaraiomuii chopMUpPOBaHHOCTD:

M49 camoco3HaHMs, BKJIIOYAIOLIETO CHOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSTHUE, BUJETh HaIIPaBJICHUS pPAa3BUTHS COOCTBEHHON SMOIMOHANBHON cdepbl, ObITh
yBEpEHHBIM B ce0e;



M50 camoperynupoBaHHs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE MPUHHMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHWE, CIOCOOHOCTh aJalTUPOBATHCA K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

MS51 BHyTpeHHEW MOTHUBALUM, BKJIIOYAIOUIEH CTPEMJICHUE K JOCTHXKCHHUIO IIEIH U
ycnexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

M52 »smnaTvH, BKIIOYAIONMIEH CIIOCOOHOCThL ITOHMMATh 3MOLIMOHAILHOE COCTOSHHE
JIPYTHX, YYUTHIBATh €T0 MPU OCYIIECTBICHUM KOMMYHHUKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

MS53 conmManbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C
JIPYTUMU JTFOJIbMHU, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHI;

T') IPUHATHE Ce0s U APYTUX JIIOJICH:

M 54 npunumath ce0s, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

M 55 npuHuUMaThb MOTUBBI M apryMEHTBHl JAPYTUX JIOJEH MPU aHAIMU3E Pe3yIbTaToOB
JeSATEIbHOCTH;

M 56 npusHaBaTh CBOE MPABO U MPABO JAPYTUX JIOJCH Ha OMNOKH;

IIpeaMeTHBIE pe3yJIbTATHI:

I11 chopmMupoBaHHOCT pEACTABICHUH O PO M MeCTe (PU3UKH M aCTPOHOMHHU B COBPEMEHHOU
HAY4YHOM KapTHHE MHpa, O CUCTEMO0Opasyromiel posin GU3UKH B Pa3BUTUN €CTECTBEHHBIX HAYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJOTHH, O BKJIa/le POCCUHCKUX U 3apyOeKHbBIX yUCHBIX-(U3HKOB B Pa3BUTHE HAYKU;
NMOHUMaHue (HU3NUECKOW CYITHOCTH HaONIOJaeMbIX SIBICHUH MHKPOMHpPA, MakpoMHpa U Meramupa,
MMOHMMAaHUE POJH acCTPOHOMHHU B MPAKTUYECKOH NEATENBHOCTH YEJIOBEKAa W JAlbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, posid (u3uku B (HOPMHUPOBAHMM KPYro3opa u (yHKIHMOHAIBLHOH I'PaMOTHOCTU
YeJIOBEKa JUIS PELICHUs TPaKTUYECKUX 3a/ay;

I12 cdopMUpOBAaHHOCTh YMEHHI pacro3HaBaTh (PU3MUYECKUE SBICHUS (TPOLECChI) U OOBSICHSITH
WX Ha OCHOBE H3YYEHHBIX 3aKOHOB: PaBHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJHMHEHHOE IBUXKCHHE,
CBOOOJHOE TaJICHUE TEN, ABHXKCHHE 10 OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBHE Tell, KoJjeOaTeabHOe
JBWKEHHE, PE30HAHC, BOJIHOBOE JIBWKEHHUE; MU (y3us, OPOYHOBCKOE ABHKECHUE, CTPOCHUE KUAKOCTEH 1
TBEPABIX TeJ, HM3MEHEHHE oO0beMa Tel IpH HarpeBaHud (OXJIAKICHHWH), TEIUIOBOE paBHOBECHE,
UCIIapeHUe, KOHJIEH AN, MJIaBJIeHNE, KPUCTAJUIN3aLUs, KHIIEHUE, BIAXXHOCTh BO3yXa, CBSI3b CpelHEH
KUHETHYECKOH SHEPrHH TEIIOBOTO JIBIKCHHS MOJIEKYJ C a0COJIIOTHOW TeMIlepaTypol, MOBBIIICHUE
JIaBJICHHA Ta3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKy MapamMeTpamMH COCTOSTHHS rasa B
U30-TIpoLieccax; OJJIEKTpHU3alMs Tell, B3auMOCHCTBHE 3apsA0B, HarpeBaHHE MPOBOJHUKA C TOKOM,
B3aUMOJICUCTBHE MarHUTOB, dJIEKTPOMArHUTHAS UHAYKLHSA, 1€HCTBHE MAarHUTHOIO IOJISl HA IPOBOJHMUK C
TOKOM W JIBIXKYIIMHCS 3apsij, OJEKTPOMAarHUTHBIE KOJIEOAHWUS W BOJHBL, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaKEHUE, MpeIoMIIeHHe, HHTep(epeHLus, TupaKys 1 MOJIIpU3aLus CBETa,
JUcriepcust cBera; (OTORNEKTpUUECKUi APQEKT, CBETOBOE JlaBJIEHHE, BO3HUKHOBEHHUE JHHEHYATOTrO
CIIEKTpa aTOMa BOJOPOAA, ECTECTBEHHAs U UCKYCCTBEHHAs PaJO0aKTUBHOCTB;

[13 BnajgeHuWe  OCHOBOIONATAIOIIMMH  (U3MYECKMMU  HOHATHSIMA W BEJIWYMHAMH,
XapakTepu3yloumMu — (usndeckue  mpomecchl  (CB3aHHBIMM — C  MEXaHUYECKUM  JBIDKEHHEM,
B3aUMOJICHCTBUEM Tell, MEXaHUYECKHUMHU KOJIeOAaHUSAMHU M BOJIHAMH, aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM
BEILECTBA, TEIUIOBBIMHU IPOLIECCAMH; JJIEKTPUUYECKUM M MArHUTHBIM IOJIIMH, 3JIEKTPUYECKUM TOKOM,
3JIEKTPOMArHUTHBIMU KOJEOAHUSIMA U BOJIHAMM; ONTUYECKUMH SIBJICHUSMH; KBAaHTOBBIMH SIBJICHHSIMHU,
CTpOEHHEM aToMa M aTOMHOIO s/pa, paJlOaKTHUBHOCTBIO); BIIQJEHHE OCHOBOIIOJIArAIOIIUMHU
ACTPOHOMUYECKMMHU TOHATUSIMH, TIO3BOJSIIOIIMMH XapaKT€PU30BaTh IPOLIECCHI, MPOUCXOMSIINE Ha
3BE3/1aX, B 3BE€3[IHBIX CUCTEMAX, B MEKIaJTaKTUIECKOH cpelie; IBMKEHIE HEOECHBIX Tell, SBOJIIOLIUIO 3BE3]
u Bcenennoi;

[14 BnameHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUAMH (3aKOH BCeMUPHOTO TsAroTeHus, I, Il u
IIT 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHMS MEXAaHMUYECKOM HHEPIHUH, 3aKOH COXPaHEHHA HMITYJIbCa,
MPUHLIMI CYNEPIIO3ULINH CHJI, TPUHIIMIT PABHOIPABHOCTH MHEPLIUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KUHETHYECKYI0 TEOPHUIO CTPOCHMSI BEILECTBA, T'a30BbIC 3aKOHBI, MEPBbIA 3aKOH TEPMOIAUMHAMHUKHU; 3aKOH
COXpaHEHHUs ANIEKTPUUECKOTo 3apsnaa, 3akoH Kymona, 3akoH Oma ans y4yacTka menu, 3akoH Oma mist
MOJIHOW 3JIEKTpUUYECKON 1enH, 3akoH Jlxoyns - JleHma, 3akOH 2JIEKTPOMarHUTHOM WHAYKLWH, 3aKOH
COXPAHEHUsI PHEPTUM, 3aKOH NPSAMOJIUMHENHOTO pacIpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH
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IPEIOMIIEHHs CBETa; 3aKOH COXPAHEHHUsS! SHEPIUHU, 3aKOH COXPAHEHMS HMMITYJIbCa, 3aKOH COXPaHEHUs
NEKTPUYECKOT0 3apsi/ia, 3aKOH COXPaHEHMsI MAacCOBOI0O 4Mcia, IOCTyIaThl bopa, 3aKOH pajuoakTUBHOIO
pacmaza); yBepeHHOE UCIIOJIb30BaHKE 3aKOHOB U 3aKOHOMEPHOCTEH NpH aHaju3e PU3HYECKHUX SBICHUH U
IPOLECCOB;

[15 ymeHue yuuThIBaTh IpaHULIbl IPUMEHEHUS U3yYEHHBIX (PU3NYECKUX MOJENIEH: MaTepHaIbHas
TOYKa, MHEpLHAJIbHAasl CUCTEMA OTCUETa, UCaIbHbII ra3; MOAEIHN CTPOCHUS ra3oB, KUIKOCTEH U TBEPABIX
TeJI, TOUCUHBIH AIIEKTPUUECKUH 3apsia, siAepHas MOAEIb aTOMa, HyKJIIOHHAs! MOJIENb aTOMHOTO sipa Mpu
pereHun GU3NISCKHUX 3a71ad;

[16 BnaneHue OCHOBHBIMHM METOJAaMHM HAY4YHOIO IIO3HAHUS, HCIONb3YeMbIMH B (HU3HUKE:
NPOBOJMUTH MpPAMBIE W KOCBEHHBIE M3MEpEeHUs (PU3NUECKUX BEIMYHH, BBIOMpas ONTHMAIbHBIH CHOCOO
U3MEpPEHHsT W HCIONb3ysd W3BECTHBIE METOABI OICHKM IOTPEIIHOCTeH W3MEpEeHHH, MPOBOIUTD
UCCIICIOBAHNE 3aBUCUMOCTEH (DU3MYECKHUX BEJIMYMH C MCIOJIb30BAHUEM IPSMbBIX U3MEPEHUH, OOBSCHATD
MOJy4eHHBIE PE3YJIbTaThl, UCHONb3Ysl (U3NYECKUE TEOPUH, 3aKOHBI W TOHSATHSA, W JeNaTb BBIBOJDI;
coOmoaary mpaBwia 0€30MacHOTO Tpyda NpU TMPOBEACHUHM HCCICIOBaHUI B paMKax YydeOHOTro
IKCIEPUMEHTa M  y4eOHO-HCCIEeNOBATENbCKOM  JESTEIbHOCTH C  HCIOJIb30BAHUEM  LHU(POBBIX
U3MEPUTENBHBIX YCTPOUCTB M JIAOOPAaTOPHOrO 000pyInOBaHUS;, C(HOPMHUPOBAHHOCTh HPEACTABICHUI O
METO/aX MOJMYYCHHUS HayYHBIX aCTPOHOMHUYECKUX 3HAHUH;

I17 cdhopmupoBaHHOCTH YMEHHS pemIaTh PacyUeTHBIE 3aJadd C SBHO 33JaHHON (HHM3MUYECKOH
MOJIEJIBIO, UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MPUHLIMIIBI; HA OCHOBE aHaJM3a yCJOBHUS 3aladdl BRIOUPAThH
(GU3NYECKYI0 MOZENb, BHIACTATh (PU3NUECKHE BETUYMHBI U (POpMYIBI, HEOOXOIUMEIEC AT €€ PEelIeHus,
MPOBOJMTH PAacUeThl M OILIGHUBATH PEaTbHOCTh MOJYYCHHOTO 3HAYCHUS! (PM3MUYECKON BETMYUHBI; pelaTh
Ka4yeCTBEHHBIC 3a/1a4H, BBICTPAUBas JIOTHUECKH HEIIPOTHBOPEUNBYIO LIETIOYKY PACcCyKICHUI C ONOPON Ha
W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHE SIBICHMUS;

[18 chopMUpOBaHHOCTH YMEHHUSI MPUMEHATH IOJNyYCHHbIC 3HAHUS Ui OOBSCHEHHs YCIOBHH
NpoTeKaHus! HPU3NUECKUX SBICHUI B IPUPOJE U UL IPUHATHS NPAKTHUECKUX PEIICHUH B IOBCEIHEBHOM
JKU3HU Ui o0ecriedeHus] 0e30MacHOCTH TpH OOpaIieHnd ¢ OBITOBHIMH NMPUOOPAMH M TEXHUYECKUMU
YCTPOHCTBaMH, COXPaHEHUS 3/I0POBbsI 1 COOIIOICHUSI HOPM SKOJIOTHUECKOTO TIOBEACHHUS B OKPYKaloIIeh
cpelie; TOHMMaHHE HEOOXOIUMOCTH TPHUMEHEHHS JOCTHKCHHH (QU3UKM W TEXHOJOTWH s
PanKOHATBHOTO MPUPOAOIIOJIB30BAHHUS;

I19 chopmupoBaHHOCTE COOCTBEHHON MO3WIMH IO OTHOUICHWIO K (u3myeckoil mHbopManmy,
MOJy4aeMoOld W3 pa3HbIX HCTOYHHKOB, YMEHHH HCIOJb30BaTh LU(PPOBBIE TEXHOJOTHH JJS IIOWCKA,
CTPYKTYPUPOBaHHUS, UHTEPIPETALUN U NPEACTABICHUS y4eOHOM M HayyHO-TIOMYJISIpHOM HMH(pOpMauuy;
pasBUTHE YMEHUH KPUTHYECKOTO aHAIN3a IOIy4aeMoi HH(pOopMaLuy;

[110 oBnagenue ymeHussMu paboTaTh B IPYIIIE C BBHITOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATH paboTy TPYIIBI, PALMOHAIBHO PACIPENEIATh AESITEIbHOCTh B HECTAHIAPTHBIX CUTYALMSIX,
a/IeKBaTHO OLIEHMBATH BKJIAJ KaX/I0T0 U3 YYaCTHUKOB IPYIIIHI B PEIICHUE pacCMaTpUBaeMOil IpoOIeMbl;

I111 oBnagenue (CHOPMUPOBAHHOCTD MPENCTABICHUN) MPAaBUIIAMH 3alTUCH (QU3NIECKUX (POPMYIT
penbedHO-ToueuHOH cucteMbl 0603HaueHui JI. Bpaiins (1u1s1 crenbix 1 c1aboBUAAIIMX 00YyYaIOMINXCS).



2. CTPYKTYPA U COJEPXKXAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O

HNPEIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbI y41eOHOH padoThl

Bup yueOHoii paboTbl

O0BbeM yacoB

O0bem 00pa3oBaTeIbHOI IPOrPaMMBbl 108
O06beM 00pa3oBaTeIbHON MPOrpaMMbl 00YUYAKONIUXCSI € IPeNoaBaTesieM 104
B TOM YHCIIE:
TEOPETUIECKOE O0yUeHUE 40
MPAKTUYCCKHUE 3aHATUS 64
CamocrosiTesibHas padora o0yuyawuierocs (Bcero) 4

IIpomeskyTounas arrecrtauus B gopme 1uddepeHuupoBaHHOIO 3a4eTa
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2.2 TemaTH4ecKUii IUIaH U coJIep:KaHUe Y4eOHOT0 MpeaMeTa

HaumenoBan Conep:xkanue y4yeOHOIro MaTepuaJia, JadopaTopHbie U Pe3yabTarsl
O0bem
HepasiesioB u NpaKTHYeCKHe PadoThl, CAMOCTOSITE/IbHASI padoTa 00yueHust
TeM o0yuaruuxcs. Hacos
1 2 3 4
BBenenue Conep:kanue y4eOHOI0 MaTepuaJia: 2 JI1,J114,J7120
®dusnka — GpyHIaMEHTAIbHAS HayKa O IpUpojie. EcTecTBEeHHO-HAYYHBIH METO/T JI125
MIO3HAHMS, €T0 BO3MOXHOCTU U TPaHULbl NPUMEHHUMOCTU. DKCIIEPUMEHT U M10
TEOpHs B MPOILECCE MO3HAHUS MPUPOALL. MoaenupoBanue GU3MIECKUX SBICHUI IT1,115,116
U nporeccoB. Posb skciepruMeHTa U TEOPUH B MPOIECCE TMO3HAHUS MPUPOIBI.
O®usnyeckas BenuunHa. Dusznueckue 3akoHbL. [ paHUBI IPUMEHUMOCTH
¢busnueckux 3akoHOB U Teopuid. [Ipunimn coorBetcTBus. [lonsarue o
¢busnueckoil kaptune mupa. llorpemrHoctu u3MepeHUil (U3NYECKUX BEIUYUH
Pa3znen 1. Mexanuka
Tema 1.1 Conep:xanue yueOHOTo MaTepuaJia: 2 JI1,J114,J120,

Kunemaruka Mexannueckoe IBI)KCHHE U €ro BuAbl. MatepuanbhHas Touka. CkaisipHbie U JI25
BEKTOpHbIE  (U3MYECKHE BeMHYUHBL.  OTHOCHUTENBHOCTH  MEXaHHUYECKOTO M10,M13,
newkeHus.  Cucrema  orcyerta. [lpuHnun  oTtHocuTenbHocTH — [anmumest. T12,T13,I15,IT7
Tpaexropus. IIyTs.
[lepememenue. PaBHomepHOe npsimoninHeliHoOe BHkeHHe. CKOpOCTh. Y paBHEHHE
JIBWKEHUS.. MTHOBEHHAss M CpelHsIsl CKOpocTu. Y ckopeHue. [Ipsmonunelinoe
JIBIKEHUE C TIOCTOSIHHBIM YCKOpEeHHEM. JIBHKEHHE C TTOCTOSHHBIM YCKOpPEHHUEM
CBOOOJIHOTO MajeHus. PaBHOMEpHOE MBM)KEHHE TOYKH IO OKPYXHOCTH, YTIIOBas
ckopocTb. LlenTpocTpemuTenbHoe yckopenue. Knnemarnka aGCoIOTHO TBEPAOTO
Tena
IIpakTH4eckue 3aHATHSA 2

W3mepeHrie MTHOBEHHOU CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY IYyTSAMH, IPOUACHHBIMH TEJIOM 33
IIOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHM IIPH PABHOYCKOPEHHOM
JBJKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.
N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

I/ISYLICHI/IC JABVOKCHUS TCJIA, 6p0H_IeHHOF0 TOPHU30HTAJIBHO
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Tema 1.2
JInnamuka

Conep:xxanue yueOHOT0 MaTepuaJia:

OcHoBHas 3amada guHaMuku. Cuira. Macca. 3akoHsl Mmexanukn Herorona. Cuiibel
B npupoje. Cuina TSHKECTH M CHUJla BCEMUPHOTO TATOTEHUS. 3aKOH BCEMHPHOTO
taroteHus. IlepBas kocMuueckasi CKOpPOCTh. JIBMXKEHUE TJIAHET U MaJbIX Tel
Conneunoii cucreMsl. Bec. Heecomocts. Cuibl ynpyroctu. Cuibl TpeHUs

UI1,J114,J120,J125
MI10,M13,
12,113, 114,115, 117

IIpakTHYeckue 3aHATHA:

N3yuenne ABMKeHUs OpycKa 110 HAKJIIOHHOM IJIOCKOCTH MO/ JeCTBUEM
HECKOJIBKUX CHIIL.

HccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOLIMX B J1e()OPMUPOBAHHOM
HpYKUHE U PE3UHOBOM 00pa3lie OT BEJIMYMHBI UX JepOpMaLiu.

HccnenoBanue yCIIOBUM PABHOBECHUS TBEPIOTO TeJ1d, UMEIOIIEr0 OCh BPAIlCHUS

Tema 1.3
3aKkoHBI
COXpaHEeHHs B
MeXaHHKe

Conep:xanue yueOHOT0 MaTepuaJia:

Nmnynsc Ttena. Wmmynbc cuiibl. 3aKOH COXpaHEHUsT MMIyJbca. PeakTuBHOE
IBIDKeHHE. MexaHnudeckas paboTra W MOIIHOCTh. KuHeTHyeckas dSHEprusi.
[ToTennmanbHast sHEprus. 3aKOH COXPAHEHHs] MEXaHHYeCKoW sHepruu. Pabota)
CWJIBI TSDKECTU M CWJIBl ynpyroctu. lIpuMeHeHue 3aKOHOB COXpaHEHHS.
Hcnonp30BaHre 3aKOHOB MEXAHUKH JUISI OOBSCHEHUS ABMKEHUS HEOECHBIX TEI U
JUIL  Pa3BUTHUSA  KOCMHUYECKHMX  HCCICIOBAaHWUH, TPaHHUIBI IPUMEHHUMOCTH
KJTAaCCHYECKOM MEXaHUKH

JI1,J114,J120,
JI25
MI10,M13,
113,114, 115,117

IIpakTHyeckue 3aHATHSA
W3y4eHune cBA3M CKOPOCTEN TEI IPU HEYNIPYTOM YIape.
HccnenoBanue cBsi3U pabOThI CHIIBI C MK3MEHEHUEM MEXaHWYEeCKOM SHEPruM Tena

IIpakTH4eckne 3aHATHA

[TpakTuyeckas padora: TexHuyeckre yCTpOWCTBA M MPAKTUUYECKOE NMPUMEHEHUE:
CIIMAOMECTP, ABMXKCHUC CHAPAA0B, HCIHBIC U PCMCHHLIC NICPpCaavu, MOAMMNITHUKHA,
BOOOMCET, KOIICP, pr)KPIHHI:Iﬁ IMUCTOJICT, IBUKCHHUEC HCKYCCTBCHHBIX CITYTHHUKOB H|
paker.

IIpakTnyeckass padora: lcrnonb3oBaHue 3aKOHOB MEXAHUKH JJIsl OOBSICHEHUS
JIBIDKEHUS! HEOECHBIX TENl U JIJISl Pa3BUTUS KOCMHUYECKUX MCCIIEOBAHHM, TPaHUIIb]

MMPUMCHUMOCTHU KJIaCCUYECKOM MeXaHUKH. MIMuTalus HeBeCOMOCTH
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Pa3nen 2. MosekyJsipHasi pu3nka 1 TEpMOJIMHAMHUKA

CwmaunBanue. KamwinsipHele sBiIeHUsA. XapaKTEpPUCTHKAa TBEPAOTO COCTOSIHUSA
BemtecTBa. Kpucrauinyeckue u amopHsble Tena

Tema 2.1 Conep:xanue yueOHOro MaTepuaJia: JI1,J114,J120,
OcHoBBI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. Pa3zmepsl u Macca JI25
MOJIEKYJISIPHO- MOJIEKYJI M aTOMOB. bpoyHoBckoe nBuxkenne. CTpoeHHe Ta3000pa3HbIX, KUIKUX M10,M13,
KHUHETHYeCKOMH u TBepabix Ten. WpeanbHbiil ra3. JlaBnenue raza. OCHOBHOE YypaBHEHHUE [13,114,116,115,117
TeoOpuM MOJICKYJIIPHO-KUHETUUECKOW TEeOopuu raszoB. Temmeparypa U €€ H3MEpEHUE.
AOCOTIOTHBIN HyNIb TeMIleparypbl. TepMoauHaMuyeckas IIKajla TeMIepaTyphl.
Temmnepatrypa 3Be3n. CKOpPOCTM JBIKEHHMS MOJIEKYJI M HMX HU3MEpPEHHUE.
YpaBHEeHHE COCTOSHUA UICABHOTO Tra3a. M3omnporeccsl u ux rpaguku. ['a3oBsie
3aKOHBI
IlpakTH4yeckue 3aHATUSA
N3MepeHne macchl BO3ayxa KiIacCHOM KoMHate. ccnenoBanre 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSIHHS pa3peKEHHOI0 ra3a
JlaGopaTropHble padoThbI:
1. V3yueHue OJHOTO U3 U30IPOLIECCOB
Tema 2.2 Conep:xanue yue0HOro MaTepuaJia: JI1,J114,J120,
OCHOBBI BuyTpennsis sHeprusi. Pabora u Ttemnomepemaya. KomudyecTBO TEIIIOTHI U125
TEPMOAMHAMUKH VYpaBHenue TeroBoro Oananca. [lepBoe Hayano TepMOAUHAMUKH. ATuabaTHBIM M10,M13,112,
npouecc. Bropoe Hawyano tepmoauHamuku. TemmoBble nBurarenu. KIIJ] 113,115,117
TErI0BOro Asuratens. OXxpaHa mpUpoObI
IpakTHYeckune 3aHATHS
ITpakTuueckas pabora: Mi3Mepenue yeapbHON TEMIOEMKOCTH
Tema 2.3 Coaepsxanue ydyeOHOro marepuaJia: M10,M13,
Arperarnbie Ucnapenue u xonneHcanus. Haceimennsiit map u ero cBoiictBa. OTHOCUTENbHAS M46,M47
cocTosiHUsIBemecTBa | BIAKHOCTH BO3/yXa. [TpuGops! ns onpeaeneHns BIaXHOCTH Bo3nyxa. Kumnenue. 112,113, I16I15,117
i (azoBbie 3aBUCHMOCTh TEMIIEpaTypbl KUIEHUS OT JIaBlIEHUs. XapaKTePUCTUKA >KUJIKOTO
cocTosiHMs  BemiecTBa. bmkHuii mopsiaok.  [loBepxHOCTHOE — HaTsKEHHE.
nepexoabl
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JlabopaTopHble padoThI:
2. OnpeneneHye BIa)KHOCTH BO3/1yXa

IIpakTHYeckHe 3aHATHA

[TpakTuyeckas pabora: TexHUYeCKUEe YCTPOWCTBA U MPAKTUYECKOE NPUMEHEHHE:
TepMomeTp, Oapomerp. OnpezneneHHe Macchl BO3/AyXa B KOMHAT€ Ha OCHOBE
U3MepeHuil 0ObeMa KOMHATHI, JABJIICHUS M TEMIIEPATyphl BO3yXa B HEH.
[TpakTuyeckas pabora: TexHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE:
JIBUTaTellb BHYTPEHHEIO CrOpaHusi, OBITOBOM XOJOJWIBHUK, KOHJIUIMOHED,
TUTPOMETP U NCUXPOMETP, KATOPUMETP, TEXHOJIOTHM IIOJIYyYEHUs COBPEMEHHBIX
MaTEpUaoB, B TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUU

Paznen 3. DaekTpoamHaMuKa

Tema 3.1 Conep:xanue yueOHOTo MaTepuaJia: JI1,J7114,J120
DJIEKTPOCTATHKA | JJIEKTPUYECKHE  3apsAJbl.  DIEMEHTAPHBIA  OJIEKTPUYECKMH  3apsaja.  3aKoH JI25
coxpaHeHus 3apsaa. 3akoH Kymona. Onextpuyeckoe mnose. HampsskeHHOCTH M10,M13,112,
anekTpudeckoro nmnoid. llpuHumn cynepnosunuu  none. IlpoBonHuku B 13,114,115,
3JEKTpUYECKOM moJie. JudnexkTpuku B anekTpuueckom mnone. [lonspuzauus 117
auanekTpukoB. [loreHuman. PasHOCTh mNOTEHIMANOB. ODKBUIIOTEHIMAIbHBIC
NOBEepXHOCTU. CBsA3b MEXAY HANPSKEHHOCTbIO U PA3HOCTHIO MOTEHLHMAIOB
AIEKTPUUECKOTO TMOJIsI. DIEKTPOeMKOCTh. KoHieHcaTopbl. DHEprus 3apsyKeHHOTO
KoHJIeHcaTopa. [IpumeHenne KoHAeHCaTOPOB
I[IpakTHyeckne 3aHATHSA
[TpakTuueckas padota: Mi3aMepeHue 3J1eKTPOEeMKOCTH KOHIEHCAaTOpa
Tema 3.2 Copepxxanue y4eOHOro MarepuaJa: U11,J114,J120,
IMocTosTHHBII ONEKTPUYECKUIT TOK. YCJIOBHS CYIIECTBOBAHMUS  AJIEKTPUYECKOTO  TOKa. JI25
IEKTPUYECKHU A Uctounuku toka. Cuna Toka. [ToctosHubli Tok. Hampspkenue. 3akon Oma st M&8M10,M13,T12,

TOK. TOKHN B
Pa3JM4YHBIX cpeaax

ydacTKa MLeNH. OJEKTPUYECKOE CONPOTUBIEHHUE. Y IEIbHOE CONPOTUBIICHHE
Bemectsa. IlocienoBarenpHoe, MapajuieIbHOE, CMEIIAHHOE  COEJUHEHHE
npoBOJHUKOB. PaboTa anekrpuueckoro Toka. 3akoH J[xoynsa-JIenna. MomHocTh
3JIEKTPUYECKOTO TOKA. DJEKTPOJBHIKYIAS CHJIA U BHYTPEHHEE CONPOTHUBIICHHE
HMCTOYHHMKA TOKA. 3akoH Oma ISl MOJTHOM (3aMKHYTOM) AJIEKTPUYECKOUW IIEMH.
Kopotkoe 3aMbIkanue.

BHGKTPOHHaSI IPOBOAMMOCTE TBEPIABIX METAJIJIOB. 3aBHCHMOCTD COIIPOTUBJICHUA

I13,114,116, 115,117
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METAJIJIOB OT Temueparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUECKUH TOK B
Bakyyme. CBoiicTBa 3JEeKTpOHHBIX MydkoB. IlomynpoBognuku. CoOCTBeHHAs U
IpUMECHas IPOBOAUMOCTb MOJYNpoBOoAHUKOB. (CBolicTBa p-N-mepexoja.
[TosrynnpoBOIHUKOBBIE MPUOOPBI. DIEKTPUUECKUNA TOK B PACTBOPAX M paciljaaBax
JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOUUALNA. DIEKTPOIU3. DIEKTPUUECKUN
TOK B razax. CaMoCTOSATENbHBIH M HECAMOCTOSITENbHBIN pa3psaa. MomiHus.
[Tna3zma

JlabopaTopHbie padoThI:

3. I3yueHue 3aKOHOB MOCJIE0BATEILHOTO U NApAJUIEIbHOTO COeTMHEHUN
IIPOBOJTHUKOB.

4. N3mepenue DJIC ¥ BHYTPEHHEr0 COIPOTUBIIEHUS] HCTOYHUKA TOKA

CamocTosiTe/ibHasi padoTa 00yUyalouuxcst
3yueHre 3aKOHOB MOCIIEIOBATEIBHOTO H MAPaJLICIIBHOTO COCTUHCHUI
HpOBOILHI/IKOB

Tema 3.4
MarbuuTHoOe nmoJjie
JIEKTPOMATHUTH
asiMHYKI U

Conep:xanue yueOHOT0 MaTepuaJia:

IlocTrostHABIE MarHuTEL. B3amMOAEHCTBHE MHOCTOSHHBIX MAarHUTOB. MarsuTHOE
none. Bekrop wmarmutHOM uWHAYKiuu. [lpuHnmn cynepnosunuu. Jlunum
MAarHUTHON MHAYKUMHU. KapTuHA JTMHUI MarHUTHOW MHAYKIWH MOJIS MOCTOSHHBIX
MAarHuTOB. MarHuTHoe TmOJ€ NPOBOJHMKA € TOKOM. KapTuHa nuHUN moss
JUIMHHOTO TPSMOTO0 TPOBOJAHMKA W 3aMKHYTOIO KOJIBIIEBOIO IPOBOJIHHKA,
KaTymku ¢ TokoM. OmbIT Dpcrena. B3zaumosaeicTBue MPOBOJIHUKOB C TOKOM.
Cuna Awmmnepa, ee moaynb W HamnpasieHue. Cuna JlopeHua, ee Moaynb M
HanpasjieHue. J[BUKEHHE 3apspKEHHOM YacTUIbl B OJHOPOAHOM MarHUTHOM
noje. Pabora cunbl JlopeHna. SIBneHue 3MeKTpOMarHuTHOM MHIYKIMHU. TToTok
BeKTOpa MarHUTHOM WHAYKIuU. DJIC mHAyKuuu. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes. BuxpeBoe anekTpuueckoe mose. DIEKTPOABUKYIAs Cujia
WHAYKIMA B TPOBOJHHUKE, JBIKYLIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM
MarauTHOM nosie. [IpaBuno Jlenna. MHAYKTUBHOCTE. SIBIEHME CaMOMHIYKLMH.
OJC camMOMHAYKIIMU. DHEPrusi MATrHUTHOTO TIOJS KAaTyIIKH C TOKOM.
DNEeKTPOMarHuTHOE ToJie

UI1,J114,J120,
U125
M10,M13,112,
113,114,117

[MpakTnyeckue 3aHATHS

HpaKTI/ILIeCKI/IC paGOTBIZ I/I3y‘-ICHI/IC MArdvMTHOI'O 1IOJIA KATYIIKH C TOKOM.
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HccnenoBanue 1eHCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM

JlaGopaTopHble 3aHATHSA
JlaboparopHas pabota. 3ydyeHue siBieHUs 2JIEKTPOMArHUTHOW MHAYKIIUU

I[IpakTnyeckue 3aHATHS

[TpakTuyeckas padora: TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE:
AJIEKTPOCKOI, 3JIEKTPOMETP, KOHJAEHCATOP, KONUPOBAIBHBINA allapar, CTPyWHBIA
IIPUHTED, ammepMmerp, BOJIbTMETD, peocrar, HUCTOYHUKH TOKa,
AJIEKTpOHArpeBaTebHbIE npuOopHI, AJIEKTPOOCBETUTENBHbBIE npudopHl,
TEPMOMETpP CONPOTHUBIIECHUS, BAKYYMHBIA JMOM, TEPMUCTOPBI U (HOTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBI MO, rajlbBaHHKa, IIOCTOSIHHBIE MarHmrhl,
JJIEKTPOMAarHuThl, 3JIEKTPOJBUIraTeNlb, YCKOPUTEIM DJIEMEHTapHbIX YacTull,
MHAYKIIMOHHAS MEYb.

Paznea 4. Kosie0anus 1 BOJHBI

Tema 4.1
MexaHnyeckue u
3JIEKTPOMATHUTH

ble KoJIe0aHus

Conep:xanue yueOHOro MaTepuaJa:

KonebarenbHas cucrema. CBoboanbie Konebanusi. ['apmMoHndeckne KojaeOaHMs.
[lepuon, dacrtota, amrumatyna W ¢asza koneOanuii. I[IpyXMHHBIA MasTHHK.
MareMaTHuecKuii ~ MasSTHUK.  YpaBHEHHE  TapMOHHYECKHX  KOJICOAHUH.
Kunemarnyeckoe M JMHAMUYECKOE ONUCAHUE KOJIEOATENbHOTO JBUKECHHUS.
[IpeBpalieHrie SHEpruM NpU rapMOHUYECKHX KosieOaHUsAX. CBS3b aMIUIMTY/bI
KoJe0aHUN MCXOJIHOM BEIMYMHBI C aMIUIUTYJO0M KojeOaHuN ee CKOpOCTH U
yckopenusi.  KoneOarenpHblli  KOHTYyp. CBOOOAHBIE  AJIEKTPOMAarHUTHBIE
KoJIeOaHus

B MJICATbHOM KOJIeOATETbHOM KOHTYpe. AHANOTHS MEXIy MEXaHUYECKUMHU H
AIIEKTPOMAarHuTHeIMU KoseOaHusiMu. @Dopmyna TomcoHna. 3akoH COXpaHEHHUS
SHEPruM B HJICAIBHOM KOJIeOaTeIbHOM KOHTYpe. BBIHYX/IeHHbIE MEXaHUUYECKHe
kosiebanus. Pesonanc. PezonancHas kpuBas. BbIHYXJEHHbIE 3JIEKTPOMarHUTHbIE
kosiebanus. [lepemenHblit Tok. CHHYCOMAATIBHBINA MEPEMEHHBIH TOK. MOIIHOCTH
NIEPEMEHHOI0 TOKa. AMIUIMTYJHOE M [JEHCTBYIOIEE 3HAYEHUE CHJIBI TOKAa U
HanpsokeHus.  Tpancdopmatop. IlpousBoacTtBo, mnepegaya U noTpeOsIeHHE
JJIEKTPUYECKONM  DHEPruu.  OKOJIOTMYECKHME PHUCKM IPU  MPOU3BOJICTBE
JJeKTpudeckon sHeprun. KynpTypa HCHONB30BaHUSA  DJIEKTPOIHEPIMU B
[IOBCEHEBHOM KU3HHU

J11,J114,7120

JI25
M10,M13,
I12,113,117

IIpakTHyeckne 3aHATHA

HpaKTI/ILICCKI/Ie paGOTLIZ HccnenoBanue 3aBUCUMOCTH nepruoaa MaJibiX KoJIeOaHMI
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rpy3a Ha HATH OT JUIMHBI HUTH U Macchl rpy3a. lMccnenoBanue nepeMeHHOro ToKa
B LIEIIU U3 II0CJIEN0BATEIBHO COEUHEHHBIX KOHJEHCATOPA, KaTyIIKH
U pe3ucTopa

Tema 4.2 Coaep:xxanue yueOHOro MaTepuaJia J11,J114,J120,
MexaHuuyeckue u Mexannueckne BOJHBI, ycioBus —pactpoctpanenus. Ilepuon. CkopocTb JI25
3JeKTPOMATHUTHBI | PacClpoCTpaHeHHs W JuiMHAa BOJHBL [lomepednbie M IPOJOJBHBIC BOJHEL M10,M13,

€ BOJIHEI Wutepdepenius u qudpakims MeXaHUYEeCKHX BOJH. 3BYK. CKOpOCTh 3BYyKa. 12, 113, 116, I17
I'pomkocTh 3Byka. Bwicota ToHa. TemMOp 3Byka. DJIEKTPOMArHUTHBIC BOJIHBI.
VYcinoBus U3Ty4eHHs 3JEKTPOMAarHUTHBIX BOJIH. B3anMHasi opueHTanus BEKTOPOB
E, B u v B aneKTpoMarHuTHON BOJHE B Bakyyme. CBOMCTBa 3J€KTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, MPEJIOMIICHHE, MoJsipu3anus, Audpakius, WHTePHEPCHIIHS.
CKOpOCTh  JJIEKTPOMArHUTHBIX BOJH. [llkama SJIEKTPOMArHWTHBIX — BOJIH.
[IpuMeHEeHHe SICKTPOMArHUTHBIX BOJH B TEXHUKE ©  ObITy. [IpuHITHIIBI
pajuoCBs3M U TeleBUACHUA. Panuonokanus. DIEKTPOMArHUTHOE 3arps3HEHHE
OKPYKAaroIIel cpeJibl
Tema 4.3 Conep:xaHnue yueO0HOIo MaTepuaJjia: JI1,J114,J120,
OnrTuKa [TpsimonuHeHOE pacmpocTpaHeHue cBeTa B OAHOponHOM cpeme. Jlyu cBera. J125
OTtpaxkeHue cBera. 3aKOHBI OTpakeHUs cBera. [locTpoeHue uz00paxeHHl B M10,M13,
IJIOCKOM  3€pKaje. IIpemomieHune CBeTa. 3aKOHBI IIPEIOMJIEHHS — CBETA. I12,113,114,117
I16

AOGcomoTHBIM TOKa3zarens npenomiieHus. IlonHoe BHyTpeHHee OTpa)keHue.
[IpenenbHBIl yros IONHOIO BHYTPEHHEro oTpaxkeHus. Jlucrepcust cBera.
CrnoxHnblll cocta Oenoro cera. L[Ber. Cobuparomnye u pacceuBaroIiye JUH3bI.
Tonkass smH3a. POKYyCHOE pPACCTOSIHUE M ONTHYECKAas CHJIA TOHKOW JIMH3BI.
[Toctpoenne n3o0paXkeHU B cOOMpaArOIUX U paccemBarouxX JuH3ax. Popmyna
TOHKOW JIMH3Bl. YBEJIHWYEHHE, JaBaeMoe JMH30M. IIpenmensl mpuMeHMMOCTH
reoMerpuueckoil ontuku. WHTepdepenuus cpera. KorepeHTHble HCTOYHHKH.
VYcnoBus HaOMOAEHUS MaKCUMyMOB UM MHHMMYMOB B HUHTep(EepeHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB. Jludpakuus cpera.
Hudpaknuonnast pemeTka. YcClIoBUE HAONIOACHHUS TJIABHBIX MaKCHMYMOB IpH
NaJeHU MOHOXPOMAaTHYECKOro CcBeTa Ha JU(GPAKIUOHHYIO  PEILIETKY.
[Tonsipuzanus cBera

[MpakTnyeckue 3aHATHS
[IpakTnueckas pabora: Habmonenne nucnepcuu cBera
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JlabopaTopHblie padoThI:
JlaboparopHas pabota. I3mepenue nokasaTeiist IpeaoMIICHUS CTEKIA
JlaboparopHas paboTta. MccnenoBanne cBOWCTB N300paKeHHIA B JTMH3aX

IIpakTHYeckHe 3aHATHA

[TpakTnueckast padora: TexHUUecKkHe YCTpONCTBA U MPAKTHUYECKOE MPUMEHEHUE:
ceiicmMorpad sJeKTpUuecKHUil 3BOHOK, TI'€HEpaTOp IEPEMEHHOTO0 TOKa, JIHMHHUU
3JIEKTpONepe1ad, My3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl IWAarHOCTHKA B
TEXHUKE U MEIHIIMHE, pajap, pPaJuolNpUEeMHUK, TeJIEBU30p, aHTEHHA, TeledoH,
CBY-nieub, oukm, nymna, QoroammapaT, MPOSKIHMOHHBIA ammapar, MHUKPOCKOII,
TEJIECKOTI, BOJIOKOHHAS ONTHKA, AU(PpAKIIMOHHAS PEeIIeTKa, MOISPOUI, TEIECKOII.
[Ipaktueckass paborta: Buabsl wu3nydenwit. Buagsl cnektpoB. CHekTpsl
ucnyckanus. Cnektpel noryomeHus. CrekrpainbHblil aHanu3. CrHekTpaibHbIE
KJacchl 3Be3ll. YiabTpaduoneroBoe wu3idydeHue. MHpakpacHoe H3IydYEHHE.
Pentrenosckue nyun. Mx npupoma u cBoictBa. Illkana 31€KTpOMarHUTHBIX!
W3JTYYEHUIN

CamocrosiTe/ibHasA padoTa 00y4YaroLIUuXCs
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME. TEIEBU30p, aHTCHHA,
tesnedon, CBU-nieup, ouky, nyna, Goroanmapar

Pa3nes 5. OcHOBBI cielUAJILHONH T€OPUH OTHOCHUTEIbHOCTH

Tema 5.1 Copepxanue y4eOHOIro MaTepuaJa: JI1,J114,J120,
OcHOBbI TeOPHH | ["paHHUIIBI MPHMEHUMOCTH KJIaCCHIECKOM MexaHuKu. [1ocTyIaThl crienuatbHO JI25,M10,M13,
OTHOCHTEJIbHOCTH | TEOPHH OTHOCUTEIBHOCTU: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, Il

NPUHIUI OTHOCUTEIBHOCTH DHHIITEIiHa. OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.

3amMeasieHre BPEMEHU M COKpAIeHNe ITTMHBI. DHEPTUsl U UMITYJIbC CBOOOTHON

yacTUlbl. CBSA3b MACCHI C SHEPTUEH U UMITYJILCOM CBOOOTHOM YacTHUIIbI. DHEPTrHs

MOKOsI CBOOOTHOM YaCTHIIbI

Paznen 6. KBanToBasi pusuka

Tema 6.1 Conep:xanue yueOHOro MaTepuaJia: JI1,J114,J7120,
JIeMEHThI ®otonsl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YacTOTOH. DHEprus u 125
KBAHTOBOM uMmnynsc ¢portona. OTkpeITHE U UccienoBanue potodrddexra. OnbiTor AT M10,M13,
ONTHKH CroneroBa. 3akons! poTorddekra. YpaBHeHue DiHmTeHA 11 hoTodddekTa. 2,113 117

"Kpachas rpanuna" ¢porosddekra. Jlapnenue ceeta. Onpitol I1.H. Jlebenena.

XUMHYECKOE NEeHMCTBUE CBETA
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Tema 6.2
Crtpoenue aToma

Coaeprxanue yuyeOHOro marepuaJia:

Mopens atoma Tomcona. OmnbiTel Pesepdopra mo uccCienoBaHUIO CTPOCHHS
aroma. Ilmanerapnas wmoxenbp aroma. Iloctymatel bopa. W3nyuenue wu
noryiomenne (OTOHOB IMpPH TEPEeXoje aromMa C OJHOTO YPOBHS SHEPrHU Ha
npyroi. Buasl cnektpoB. CEKTp ypOBHEN SHEPrUM aToMa Bojopoja. BoiaHoBbie
cBorictBa 4vactul. Bomnel ne bpoiurd. KopnyckylsspHO-BOJIHOBOW JTyaiau3M.
HMudpakuust >71eKTpoHOB B Kpuctauiax. CIOHTaHHOE U BBIHY)KICHHOE
u3IydeHue. Y CTPOHCTBO U MPUHIIMI PabOTHI Ja3epa

IIpakTHYeckue 3aHATHS
[Ipaktuyeckas padora: HabOnronenue TMHEWYATOro CreKTpa

JI1,J114,J120,
J25
M10,M13,M46,
M47
12,113,114,
15,117

Tema 6.3
ATOMHOE PO

Coaep:xxanue yueOHOro MaTepuaJia

Mertoabl HaOMIOAEHUS M PEruCTpalMU AJIeMEeHTapHbIX dvacTull. OTKpeITHE
panuoaktuBHOocTH.  OmnbiTel  Pe3epdopma 1o  ompeneneHuro  cocTaBa
panuoakTuBHOro wu3nyueHus. CpoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue pagvoakTUBHOCTM Ha JKHMBBbIE OpraHu3mbl. OTKpBITME HPOTOHA U
Heiitpona. Hyxnonnas moxens snapa ['elizenOepra-lBanenko. 3apsan sapa.
MaccoBoe umcno sapa. M3orombl.  Anbga-pacman.  OJEKTPOHHBIM U
HNO3UTPOHHBIK  Oera-pacmaj. ['amma-uziaydyeHue. 3akoH  paJuOAKTHBHOTO
pacriaga. DHeprus CBSI3M HYKJIOHOB B sjpe. SnepHble cuibl. JledekT maccel
anpa. Sfnepuele peakuuu. JlemeHue U CUHTE3 snep. SnepHBI peakTop.
Tepmosinepublii cuHTe3. IlpoOiaeMbl M MEPCHEKTUBBI SAEPHONM SHEPreTHKH.
OKOJIOTUYECKHE aCHEKThl SACPHOM HHEPreTUKH. OJIEMEHTApHbIE YacCTHIIBL.
OTtkpriTHE TO3UTPOHA. DYHIAMEHTANIbHBIE B3aUMOICHCTBUS

IIpakTH4eckue 3aHATHSA
[TpakTueckast pabora: UccrnenoBanue TpekoB dacTul (MO TOTOBBIM
dororpadusam)

IMpakTunyeckue 3aHsATHS

1. [enoBas wurpa: IloHsATHs, CBSI3aHHBIE C HW3Y4YEHHEM METOJOB HAy4HOIO
MO3HAHUSA: SBJICHUE, HAyYHBIH (hakT, runore3a, puU3nuveckas BeIWYMHA, 3aKOH,
TeopHsl, HaOJI0AeHNE, SKCIEPUMEHT, MOJICTUPOBAHHE, MOIEb, U3MEPEHHUE.

2. Ilpaktuueckas pabora: TexHuyeckne YCTpOcTBa U IPaKTHUECKOE

JI1,J114,7120,
J125
M10,M13,
I12,113,114,
115,117
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npuMeHeHue: (poTtoaneMeHT, (GOTOHATUMK, COJHEYHass Oarapes, CBETOIHO],
CIEKTPOCKOII, JIa3ep, KBAaHTOBBbII KOMIIBIOTEp, JO3UMETp, Kamepa BuibcoHna,
SJIepHBINA peakTop, aToMHasi bomba

Pa3nes 7. ineMeHTBI ACTPOHOMHUM M aCTPOPU3UKHU

Tema 7.1
DJIeMEeHTBbI
aCTPOHOMUH U
acrpousuxku

Coaepixanue yuyeOHOro marepuaJia:

Bun 3Besgnoro nHeba. Co3Be3nusi, SpKHE 3BE3bl, IUIAHETHI, WX BUIUMOE
neuxeHne. ConHeuHast cucrema. [lnanersl 3emHoi rpynimbl. [lmaHeTbI-TUranThl.
Mansie Tema ConHeunoi cuctembl. ComHie, ¢dortocdepa u  armocdepa.
Conneunass akTtuBHOCTh. Mctounuk sHeprum ConHIa W 3Be3A. 3BE3Ibl, HX
OCHOBHBIE XapaKTEpUCTUKH: Macca, CBETUMOCTb, paauyc, TeMIlepaTypa, HX
B3aMMOCBSA3b. 3B€3/lbl TIJIABHOM IMOCJIENI0BATEIbHOCTH. 3aBUCUMOCTh 'Macca -
CBETUMOCTB'" Il 3B€3]] IJIaBHOM MOCIEA0BAaTeIbHOCTU. BHYyTpeHHEe cTpoeHue
3Be311. COBpeMEHHbIE NIPEICTABICHUS O MTPOUCXOKACHUHN U 3Boounu CojHLA U
3Be311. OJTanbl *U3HU 3Be31. Mueunslid [lyre - Hama [Manaktuka. CnupanbHas
cTtpykrypa [amakTuku, pacnpeneneHue 3Be3l, raza v nbuid. [lonoxenue u
nemwkenne Comnna B [amaktuke. Ilnockas w  cdepuueckas MOICUCTEMBI
lNamaktuku. Tunsl ranaktuk. Paguoranaktuku u kBa3zapel. YepHsIe IbIPHI B SApax
ranakThkK. Bcenennas. Pacmmpenune Bcenennoii. 3akon Xa06ma. PazGeranue
raiaktuk. Teopusa bombmoro B3pbiBa. Mogens «ropsuenn  BceeneHHOMN.
MacmtabHast ctpykTypa Beenennoil. Meraranaktuka. HeperienHble npoGieMsl
aCTPOHOMHUU

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas paboTta HaGmroeHus HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMITBIOTCPHBIX HpI/IJ'IO)KeHI/II\/'I JJI1 OINpCACTICHUA TOJTOKCHUA HeOEeCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBepHOro MOdyIIapus U sSpKUe
3BE3bI

JI1,J114,J120
125
MI10,M13,
ITL,I13

IIpomexyTouynas arrectanus (AuddepeHuMPOBAHHBIN 324€T)

Bcero:

108
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3. YCJIOBUA PEAJIM3ALINU ITPOT'PAMMBI OBIIEOBPA30OBATEJIBHOI'O

3.1.

YYEBHOI'O IPEJIMETA

Jas  peanusanumm nporpaMMbl  y4eOHOro mpeaMeTa IOJIKHbI  ObITh

NMpeIyCMOTPEHbI CJeAyoNIHe crelHaJIbHbIe TOMeIeHNs :
[IporpaMmma y4yeOHOro nmpeaMmera peanu3yercsi B KaOMHETEe MaTeMaTHUKU H
€CTECTBEHHOHAYYHBIX JUCIUIUIMH.

OobopynoBanne yueOHOro KabuHeTa:

1. [udposas nabopaTopus 1Mo GU3UKE IS YIUTEINS;

2. Ludposas nabopaTopus 1o GpusmKe 1 yICHUKA;

3. Bechl Texnuueckue ¢ pa3sHOBECAMU;

4. KommuiekT 17151 1a00opaTOpHOro MPaKTUKyMa 10 ONTHUKE;

5. KommuiexT 151 1abopaTopHOTro MpakTUKyMa 110 MEXaHUKE;

6. Kommnekt s 1aboparopHOro TMpAKTUKyMa [0 MOJIEKYJSIpHON (usuke u
TEPMOJIUHAMUKU;

7. KommiekT 11t 1a00paTOPHOTO MPAKTHKYMa T10 3JIEKTPUIECTBY (C TEHEPaTOpOM);

8. KommuiekT m1si u3ydeHuss BO30OHOBISIEMBIX HMCTOUYHUKOB PHEPrUH (COTHEUHO,
BETPOBOH HEPTUH, OMO-, MEXaHUYECKOH B TEPMOIIEKTPUICCKON SHEPTETUKH);

9. Ammnepmerp 1abopaTopHBIi;

10.  BombsT™MeTp 1a00paTOPHBIA;

11.  Komopumerp ¢ HaOOpOM KaJOPUMETPHUUECKUX TEIT,

12.  Tepmomerp 1a00OpaTOPHBIN;

13. Kowmmmekt s W3y4eHHs] OCHOB MEXaHUKH, MMHEBMAaTUKU M BO300HOBISEMBIX
HUCTOYHUKOB YHEPIHH;

14.  bapometp-anepoun;

15.  Buiok nuTaHUs peryinupyeMbli;

16. Beb-kamepa Ha MOABUKHOM IIITATHUBE;

17.  Bwuaeoxamepa st pabOTHI ¢ ONITUYECKUMHU TIPUOOpaMU;

18.  T'enepartop 3BYKOBOIi;

19.  T'mrpomertp (TICUXpOMETD);

20.  I'py3 HaGOpHBIif;

21. JlnHamomeTp AEMOHCTPALIMOHHBIH;

22.  KoMMIeKT MoCyAbl AEMOHCTPAIIMOHHON C MPUHAICKHOCTIAMU;

23.  MaHoMeTp XKUAKOCTHON JIEMOHCTPALIMOHHBIN;

24. MeTp 1eMOHCTpalMOHHbINH;

25. MuKpOCKOI IEMOHCTPAIMOHHBIN;

26.  Hacoc BakyymHbIii KoMoBcKoOrO;

27. CTOJUK IO IbEMHEI;

28. [ITaTuB AEMOHCTPALIMOHHBIN (HU3HMUECKUI;

29.  DIEKTPOIUINTKA;

30.  HaGop neMOHCTpalMOHHBIN M0 MEXaHUYECKUM SIBICHUSM;

31.  HaGop meMOHCTpalMOHHBIN MO JUHAMHUKE BPAIIaTEIbHOTO TBUKCHUS;

32. Habop neMoHCTpaIimoHHBIN 0 MEXaHUYECKUM KOJICOaHHSIM;

33. Habop neMOHCTpaIMOHHBIA BOJTHOBBIX SBJICHUI;

34. Benepko Apxumena;

35. MasTHuk MakcBemna;

36.  HaGop Ten paBHOrO 00BEMA;

37.  HaGop Ten paBHOI MacChl;

38.  IIpubop 1t JeMOHCTpalMK aTMOC(HEPHOTO JaBICHHUS;

39. [Ipu3ma, HaKJIOHSFOIIASICS C OTBECOM;

40. Poluar neMoHCTpaliMoHHbIN;
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41.  Cocynsl coo0mmaromuecs;

42. CrakaH OTJIMBHOW JIEMOHCTPAITHOHHBIN;
43.  Tpybka Herorona;

44,  Iap ITackans;

45.  Habop neMOHCTpanMOHHBIH 110 MOJIEKYJISIPHOI (PU3HKE U TETIIOBBIM SBIICHHSIM;
46. Habop neMoHCTpaliMOHHBIN 110 Ta30BBIM 3aKOHAM;

47.  Habop kanwuisipos;

48. TpyOka 1151 JAEeMOHCTpAIM KOHBEKIIUU B KUIKOCTH;

49, [{unuHIPBI CBUHIIOBBIE CO CTPYTOM;

50. [Tap ¢ xonbIIOM;

51. BEICOKOBOJIBTHBIN UCTOYHHK;

52.  T'eneparop Ban-ne-I'paada;
53.  Jlo3umerp;

54.  KamepToHbI Ha PE30HAHCHBIX SIIUKAX;

95. KoMmmuiekT mnpuOOpoB © NPUHAAICKHOCTSH [UIsl JIEMOHCTpPAIlUU  CBOWCTB
3JIEKTPOMArHUTHBIX BOJIH;

56.  KommiekT mpuOOpoB 11l U3y4eHUs IPUHIIAIIOB PaMoNIpieMa U paJuoTepe1aun;

57. KomruiekT mpoBojoB;

58.  Marunut nyrooOpa3Hblii;

59.  MarHut 1nojiocoBoi J€MOHCTPALIMOHHBIH;

60.  Mamwuna snekrpodopHasi;

61.  MasTHHUK IEKTPOCTATHUECKHIA;

62.  Habop 1o u3y4eHNI0 MarHUTHOTO OIS 3eMITH;

63.  HaGop neMOHCTpaLMOHHBIN IO MATHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;

64. Habop neMOHCTpaLMOHHBIN MO MOYIIPOBOIHUKAM;

65. Habop neMoHCTpaloHHBIH 110 TOCTOSIHHOMY TOKY;

66.  Habop neMOHCTPAIMOHHBIN O JCKTPHIECKOMY TOKY B BaAKyyME;

67. Habop neMOHCTpallMOHHBIN 10 3JIEKTPOAMHAMUKE;

68.  HaOop ans neMOHCTpaliil MarHUTHBIX MTOJICH;

69.  HaGop ans neMOHCTpaluy 3JIEKTPUUECKUX MOJIeH;

70.  Tpancdopmarop y4eOHBINH;

71. [Tanouka cTekIIsSTHHAL,

72. [Tanouka »00HUTOBAS;

73.  IIpubop Jlenua;

74.  CTpenku MarHUTHbIE HA ITAaTUBAX;

75.  CynraH 31eKTpoCTaTUYECKUii;

76.  lITaTWBBI U30HUPYIOIINE;

77.  DnexTpoMarHuT pa300pHbIN;

78.  Habop neMOHCTpalMOHHBINA MO0 TEOMETPHYECKON OTTHKE;

79.  HaGop neMOHCTpalMOHHBIN 110 BOJIHOBON OITHKE;

80.  CrmekTpockor ABYXTPYOHBIH;

81.  HaGop cneKkTpabHBIX TPYOOK C HCTOUHUKOM MUTAHUS;

82.  VcraHoBka s u3ydeHus Gorodddexra;

83. Habop nemoHcTparmonsslii mo nocrosiHHo# [lnanka;

84.  KommiekT HarIsgHbIX TOCOOUH /ISl ITOCTOSTHHOTO MCITOJIb30BaHMS,

85.  KommiekT nopTpetoB i1t opopmiieHHs KaOuHeTa;

86. KoMruiekT 1eMOHCTpaIMOHHBIX YU4eOHBIX TaOJIHIT

TexHuyeckue cpeacTBa 00yUeHuUs:

* KOMIBIOTEPHI IO KOJIMYECTBY 00YUaAIOIINXCS;

* JIOKaJIbHAs KOMITbIOTEpHAs! CEeTh U Tio0aibHast ceTb HTepHeT;

* JTMIIEH3MOHHOE CUCTEMHOE U MPHUKIATHOE MPOrpaMMHOE 00eCIIeYeHNUE;

22



* TUIICH3MOHHOE AaHTUBUPYCHOE MPOTrpaMMHOe 00eCIIeUeHHUE;
* TUIEH3MOHHOE CIEeMATN3UPOBAHHOE MPOrpaMMHOE 00eCIeUEeHHUE;
* MyJIbTUMEIUAIIPOEKTOP

3. 2. UudopmannoHHoe odbecneyeHue 00ydeHus
Ilepeuenn PEeKOMEeHTyeMBbIX Y4eOHbIX H3IaHUH, HNHuTepHeT-pecypcos,
JIOTIOJTHUTEIbHOI JINTEPATyPhI

OcCHOBHBIC HICTOYHUKH:

1. ®wuszuka, yueOHuk 10 xi. Mskumes [.JI., ByxoneB b.b., Uapyrun B.M. mon
penaknueit [TapdenrreBoit H.A. — M.; IIpocBemenue, 2023 r.

2.0u3uka, yuebnuk 11 xn. Mskumes ['.JI., Byxosues b.b., Yapyrun B.M. mnon
penaknueit [TapdenrreBoit H.A. — M.; IIpocBemenune, 2023 r.

JlomoJiHuTeIbHbIE HCTOYHUKH:

Bacunbes, A. A. ®usuka. bazoBblil ypoBeHs: 10—11 kaccsl : yueOHUK ISl CPEIHETO
obmiero obpazoBanus/ A. A. Bacunbes, B. E. ®enopos, JI. . XpamoB. — 2-¢ u3Ad., UCOp. H
non. — Mockaa : 3marensctBo FOpaiit, 2024. — 211 c.

CrkmsipoBa, E.A. ®uszuka. Mexanuka: ydyeOHOe TOcOOME  JUIsI  CPEIHETO
npodeccuonansHoro oopazosanus / E. A. CxmsipoBa, C. U. Ky3nenos, E. C. Kymoknna. — 3-¢
u31., nepepad. u mon. — Mocksa : MU3parensctBo IOpaiit, 2023. — 251 ¢
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIBHOI'O IIPEJMETA

Tema Pe3yabTaThl 0OCBOCHHS XapakTepucTHKA OCHOBHBIX
BHJIOB Y4eOHOM AesiTeTbHOCTH
CTY/IeHTOB (Ha YPOBHE Y4eOHbIX
aeiicTBui)
1 2 3
Beenenue JI1,J114,J120J125 YCTHBIN OTPOC;
M10 - (pOHTAIBHBIH OITPOC;
111,115,116 - OIICHKa KOHTPOJIBHBIX
Tema 1.1 JI1,J114,J120, pabor;
Kunemaruka JI25 - HaOMIOZEHUE 32  XOIOM
M10,M13, BBITIOJTHCHHS 71abopaToOPHBIX
I12,113,115,117 pabor;
- OIICHKAa BBITIOJTHCHU S
Tema 1.2 JI1,J114,J120,J125 11abopaTOpHEIX paboT;
[[HHaMHKa M1 O,M 13 , - OIICHKA MPaKTHIECKHUX
[12,113, 114,115, T17 pabot (peleHHs Kav4eCTBEHHBIX,
Tema 1.3 JI1,J114,J120, PACHTHBIX 3a1a1); .
3aKOHBI COXPAHEHHUS B J125 ) OIICHKA TCCTOBLIX 33/ 1aHHH,
- HaOMIOZCHHE 3a  XOJOM
MCXaHHKC MI O’M 13 ? BBITIOJIHEHUS MHIMBUYaJIbHBIX
113,114, T15,117 MPOEKTOB M OILICHKA BBITIOJIHEHHBIX
Tema 2.1 JI1,J114,J120, IIPOEKTOB;
OCHOBBI MOJICKYJISIPHO- JI25 - OLIEHKa BBITIOJIHEHHS
KUHETHUYECKON TEOPUH M10,M13, JIOMAIITHUX CaMOCTOSATEIbHBIX
I13,114,116,115,117 pabor;
Tema 2.2 JI1,7114,]120, - HAOOJICHHE ¥ OLCHKA
OCHOBBI TEpMOJIUHAMUKH J125 PCILICHIA KeHC-3al1at,
M10.M13.112 - HAOMIONEHHE M OIEHKa
H3’,H 5’1_’[7 ’ JIENIOBOM HTPHI;

Tema 2.3
ArperaTHbIE COCTOSTHHUSI
BeliecTBa u (ha3oBbIe

MI10,M13, M46,M47
112,113, T16I15,117

MEePEX0/IbI
Tema 3.1 JI1,J114,J120,J125
DneKTpocTaTuKa M10,M13,112,
I13,114,115,117
Tema 3.2 JI1,J114,J120,
IlocTosHHEIM JI25

BHCKTpI/I‘-ICCKI/Iﬁ TOK.
Toku B Ppa3InYHbIX

M8,M10,M13,112,
T13,114.116, 15,117

cpenax
Tema 3.4 JI1,J114,J120,
MarauTHoe 1oJjie JI25
DneKTpoMarHuTHas M10,M13,112,
WHIYKIUS 113,114,117

JuddepennnpoBanHbIit
3aueT
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Tema 4.1

JI1,J114,J120,J125

MexaHH4eCcKue u M10,M13,
9JICKTPOMArHUTHbLIC 112,113,117
KOJIcOaHus
Tema 4.2 JI1,J114,J120,
MexaHHYeCKUE U J125
AJIEKTPOMATrHUTHBIE M10,M13,
BOJIHBI 112, 113, 116, 117
Tema 4.3 JI1,J114,J120,
OnTuka J125
M10,M13,
I12,113,114,117
I16
Tema 5.1 JI1,J114,J120,
OcHOBBI TEOpUU JI25,M10,M13,
OTHOCUTEIILHOCTH IT1
Tema 6.1 JI1,7114,J120,
OneMeHTsI 7125
KBAHTOBOM OITHKH M10.M13,
112,113,117
Tema 6.2 JI1,J114,J120,
Crtpoenue aToma 7125

M10,M13,M46, M47
T12,113,114, 115,117

Tema 6.3
ATOMHOE SpO

J11,7114,J120,
J125
M10,M13,
T12,T13,114, 15,117

Tema 7.1

DneMeHThl aCTPOHOMUU U

acTpo(U3HUKH

J11,7114,J120,J125
M10,M13,
11,113
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