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PabGouas mporpamma yuebHoro mpenmera OVYII.12 ®dusmka paszpaboTaHa B COOTBETCTBHU C
denepalbHBIM TOCYIAPCTBEHHBIM O0OPAa30BaTENBHBIM CTAHJAPTOM TIO CHEIHAILHOCTH CPEIHEro
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1. ACHIOPT PABOYEM IMPOT'PAMMBI YYUEBHOT'O ITPEJIMETA
OVIIL.12 PU3UKA

1.1. O6s1acTh NPUMEHEHUsI IPOTPAMMBI.

Pabouass mporpamma yueOHoro mnpeamera OVIIL.12 dusmka pa3paboraHa Ha
ocHoBaanu TpeboBarnii ®I'OC COO u ®OII COO wu sBusieTcss Y9acThbi0 OCHOBHOM
poeCCHOHATEHONH ~ 00pa30BaTeIbHONM  MPOTPAaMMBI  TTOATOTOBKH  CIICIIHAIMCTOB
cpenHero 3BeHa B cootrBercTBUM ¢ PI'OC CIIO mo cnenuanbHocTH 23.02.07
Texnuueckoe 00CITy>)KMBaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB.

1.2. MecTo AMCHMILUIMHBI B CTPYKTYpe NMPOrpaMMbl MOJATOTOBKH CIENHAJINCTOB
CpeJIHero 3BeHa

VYuebnsiit npenmer OVIL.12 ®dusnka BXoauT B 0011€00pa30BaTeIbHBIN yIeOHBIH
UK, oMK OO1Me ydeOHbIe IPEAMETHI.

1.3. O0beM y4eOHOM JIMCUUILIMHBI M BUbI Y4eOHOH padoThI

Bua yueOHoi# padoThl O0bém yacos
Oo6bem OII (Bcero) 140
Oo0s3aTesIbHAs ayAUTOPHAsA y4eOHAasi HATPY3Ka (BCero) 14
B TOM YHCJIE:

JIEKIUU, YPOKH 6
71a00paTOPHBIE 3aHITUS -
ITPAKTUYECKHE 3aHATHS 8
CEMUHAPCKUE 3aHITUS -
CamocrosiTesibHas padoTa o0yuawinerocs (Bcero) 120
KoncyabTanuu -
IIpome:kyTouHas arrecranms 6

B (popme 3K3ameHa BO 2 ceMecTpe
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2. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O IPEMETA
OVIIL.12 PU3UKA

JIMYHOCTHBIE pe3yabTaThl
Ocgoenue npocpammvl npeomema CONPOBOHCOAEMC  (HOPMUPOBAHUEM Y
CMYOEeHMO8 TUYHOCMHBIX Pe3VIbmamos.

1. epasxxcoanckoeo 6ocnumanus:

JIP 1.1. chopMHUpOBAaHHOCTH TPAKIAHCKON MOZHUIIMH O0YJArOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIECTRA;

JIP  1.3. nmpuHsATHE  TPAAUIMOHHBIX  HAIMOHAIBHBIX,  OOIICYETOBEYECKUX
T'YMaHUCTUYECKUX U IEMOKPATUYECKHUX LIEHHOCTEM;

JIP 1.5. TOTOBHOCTh BECTH COBMECTHYIO JAESATEIBHOCTh B MHTEpPECAX TPa)kKAaHCKOTO
oOlIiecTBa, y4acTBOBaTh B CaMOYIpPaBJiICHUHM B 00111€00pa30BaTeIbHON OpraHu3aluyd U
JETCKO-IOHOIIECKUX OpPTaHU3allMsIX;

JIP 1.6. yMeHue B3aMMOJICMICTBOBATh C COLUAIIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMHU U HA3HAUYCHHUEM;

JIP 1.7. rOTOBHOCTbH K TYMAaHUTAPHON U BOJIOHTEPCKOMN JAEATEIBHOCTH;

2. nampuomuyecko2o 60CNUMAHUAL:

JIP 2.1. chopMHpPOBAaHHOCTh POCCUICKON IpakIaHCKOW MACHTHUYHOCTH, MAaTPUOTU3MA,
YB@XEHHS K CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTHU nepen PoaunHoi, ropaoctu 3a
CBOM KpaW, cBOW PoauHy, CBOM S3BIK W KYJIbTYpy, NPOIUIOE W HACTOSIIEE
MHOTOHAIlMOHAJbHOTO Hapoaa Poccnu;

JIP 2.2. HEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, UCTOPHUYECKOMY U
IIPUPOJHOMY HACJIEAUIO, MaMATHUKAM, TPaIMLUAM HaponoB Poccuu, HOCTHKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

3. OYX0BHO-HPABCMBEHHO20 60CNUMAHUSL:

JIP 3.2. chopMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

JIP 3.3. cmocoOHOCTh OIIEHMBATh CUTYalMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

JIP 3.4. oco3HaHKe TUYHOTO BKJIaJa B HOCTPOCHHUE YCTOMUYUBOTO OyAYLIETO;

4. sacmemuuecko20 60CNUMAHUSL:
JIP 4.1. screTMdeckoe OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOIO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ja U 0OIIECTBEHHBIX OTHOILICHUH;

6. mpy0o6020 60CHUMAHUSL:

JIP 6.3. uHTepec K pasznuuHbiM cdhepaM MpodheCcCUOHATBHONW JeATebHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oymymied npodeccuu U peain30BbIBATH COOCTBEHHBIC
’KU3HCHHBIC TITAHbL;



6

JIP 6.4. TOTOBHOCTh W CHOCOOHOCTHh K OOpa30BaHHMIO M CaMOOOpPA30BaHHMIO Ha
NPOTSDKEHUH BCEH JKU3HU;

7. DKOJI02UYeCKO20 8OCNUMAHUSL!

JIP 7.1. chopMUPOBAHHOCTh JKOJOTHYECKOM KyJbTYpbl, IOHHUMaHUE BIIMSHUS
COLMAIBHO-D)KOHOMUYECKUX TMPOLECCOB HA COCTOSIHUE NPUPOJAHOM M COLUAIBHOMN
Cpe/bl, OCO3HAHUE TIT00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPOoOIeM;

JIP 7.2. miiaHupOBaHUE M OCYIIECTBICHHUE ACHUCTBUN B OKPYXKAIOIIECH CPEAE HA OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

JIP 7.5. pacuiupenue onpiTa e TeIbHOCTH YKOJIOTUYECKON HAIPABIEHHOCTH,

8. yenHocmu HayuHO20 NOZHAHUA:

JIP 8.1. chopMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKHM M OOIIECCTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

JIP 8.3. OCO3HaHME LEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh MHANBUYAIILHO U B TPYIIIIE.

Yyumeieasn cneyuguxy npeomema OVII. 12 Qusuxa auyHoCmHble pe3yibmamsl 6
npocpamme KOHKpemu3upoB8amvl Kax:

1) epasxcoanckoeo 6ocnumanusi:

— c(pOpPMHUPOBAHHOCTh TPAKITAHCKON TIO3UIUU OOYYArOMIETOCSd KaK aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIECTRA,;

— MPUHATHE TPaJAUIIMOHHBIX 00111e4eI0BEYECKUX T'YMaHUCTHYECKUX u
JIEMOKPaTUYECKUX IIEHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh C TIO3HMIIMH COTPYJHUYECTBA B
WHTEpecax TpakIaHCKOTO OOIIecTBa, Yy4YacTBOBaTh B  CaMOYIIPaBJICHUU B
o0Opa3oBaTeIbHON OpraHU3allly;

— yMmeHue dS(PPEeKTUBHO B3aUMOJEHCTBOBATh C COLMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C X (HYHKIIMSIMH ¥ HA3HAYCHUEM;

— TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM JESATEIBHOCTH;

2) nampuomuyecko2o 80CNUMAHUSL:

— c(hOpPMUPOBAHHOCTH POCCUHUCKON IpaKJaHCKOW MICHTUYHOCTH, TAaTPUOTH3MA;

— LEHHOCTHOE OTHOIIEHUE K TOCYIapPCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUHUCKUAX
y4€HBIX B 00JaCTH (PU3UKHU U TEXHUKE;

3) 0YX08HO-HPABCMEEHHO20 B0CHUMAHUSL!

— c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYECCKOTO ITOBEICHUS;
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— CHOCOOHOCTh  OIIEHMBAaTh CHUTYallMI0 MW [PUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JeSATEIBHOCTH YYEHOTO;

— OCO3HaHME JMYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYUBOTO OYIYyIIETO;

4) sacmemuuecko2o 60CNUMAHUSA:
— JCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ASCTETUKY HAy4HOTO TBOPUYECTBA,
npucyuiero Gu3ndyeckoil Hayke;

6) mpy0og8oco 6ocnumaHusL:

— MHTEpPEC K pa3nuuHbIM chepaM MpoPeCcCHOHATBHONU NEATCTLHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKONH W TEXHHMKOW, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOD
Oynymiel mpoeCCuu 1 pealn30BbIBATh COOCTBEHHBIC )KU3HECHHBIC IJIAHBI;

— TOTOBHOCTH U CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH (PUBHKHU
Ha MIPOTSHKCHUH BCEH JKU3HMU;

7) 9KOI02U1ecK020 6OCHUMAHUSL:

— ¢(hopMHPOBAaHHOCTH JKOJOTMYECKON KYJIbTYPBI, OCO3HAHHUE INI0OOAIBHOIO XapaKTepa
HKOJIOTMUYECKUX MPOOIIEM;

— IUIAHWPOBAHUE U OCYLIECTBICHUE ACUCTBUI B OKPY’KAOIIEH Cpelic Ha OCHOBE 3HaAHUS
LeJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

— paclIupeHHe ONbITa JAESITENIbHOCTH 3KOJIOTMYECKOW HAIpaBIC€HHOCTH HAa OCHOBE
MUMEIOIINXCS 3HaHUM 1O (PU3HKE;

8) yenHocmu HayuHoO20 NOIHAHUA:

— c(OpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PUBHUECKON HAYKH;

— OCO3HAHUE I[IEHHOCTH HAy4YHOW AESTEIbHOCTH, TOTOBHOCTH B MPOIECCE H3YUCHUS
GU3NKKM  OCYIIECTBISATH TMPOEKTHYIO M HMCCIENOBATEIbCKYI0  JIESITEIbHOCTh
WHJVBUAYAJIbHO U B TPYMIIE.

Mna ¢popmuposanus smux pe3yivmamos y cmyo0eHmos popMupyomcs YHu8epcaibHvle
YuebHbvle Oeticmaus:

- OCO3HAET CBOIO HAI[MOHAJBHYIO MPUHAJIC)KHOCTh, CBOM TIPaBa U 00S3aHHOCTH KaK
YJICHa POCCHICKOTO OOIIECTBA; aKTHBHO M OTBETCTBEHHO 3AIUIIAET CBOIO
IPKIAHCKYIO MO3UIINIO KaK WIeHA POCCUUCKOTO OOIIECTRA;

- BJIaJIeeT HEOOXOIMMBIM MOHATUMHBIM U TEPMUHOJIOTHYECKUM armapaToM 1Mo (QpU3MKe,
3HAeT (PU3NYECKUE 3aKOHBI, TPUMEHSIET TEOPUIO HA MPAKTHKE;

- OCO3HAeT CMBICI Y4YEHHS W TIOHMMAeT JUYHYI OTBETCTBCHHOCTH 3a OyIyIIHi
pe3yIbTaT;
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- OCO3HAET CMBICT OOIIEYETOBEUECCKIX IIEHHOCTEH, HOPM 3THYECKOTO TOBEICHUS B
0OIIIECTBE;

- OCO3HAET BAXHOCTh COTPYIHMYECTBA B paMKax pa3JIUYHbIX BUIOB COBMECTHOMU
JESITEILHOCTH B MHTEpECAaX I'PaxAaHCKOTO OOLIECTBA, B TOM YKCIIE B CaMOYIIPaBICHUU
B 00111€00pa30BaTEILHON OpTaHU3AIINH;

- YMEET B3aMOJCHCTBOBATH C JIIOJbMH, YIUTHIBASI UX BO3PACT, B Pa3HBIX CUTYaIIUIX;

- TOTOB K TYMaHUTAapPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

- OCO3HAET CBOKO HAIMOHAJBHYIO MPUHAMJICKHOCTD, YBa)KaeT MPOIIIOE U HACTOSIIEE
CBOEro0 HapoJa, TOCYJapCTBEHHbIE CUMBOJIBI CTPAHbI, IEHUT JOCTUKEHUS POCCUNCKHUX
YUEHBIX;

- OCO3HAET CMBICT OOIIEYEIOBEUECKUX ILIEHHOCTEH, HOPM 3TUYECKOIO IOBEJICHUS B
o01ecTBe; COOJIIOTaeT MpaBuiIa ATHKETA B OOIIEHUH;

- OCO3HAET CMBICI ICTETUYECKOTO BOCIIPUSTUSI MUPA, B TOM YHCJI€ 3CTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;

- OCO3HAET MPaBWIHLHOCThH BbIOOpA Mpodeccuu, CTPOUT UHAUBUIYATIBLHYIO TPACKTOPUIO
o0pa3oBaHUs M KU3HEHHbBIC IJIAHBI C YYETOM JIMYHBIX U OOIIECTBEHHBIX UHTEPECOB U
MOTPEOHOCTEH;

- OCO3HAET CMBICI KPHUTHYECKOTO BOCIPUITHUS MHpPA M LEHHOCTH TEXHUYECKOU
KYJBTYPbI; COBEPIICHCTBYET COOCTBEHHBIC 3HAHUSI 1 MUPOBO33PECHHUE.

- IOHUMAET CYTh COLIMATIbHO-?KOHOMUYECKUX MPOIIECCOB U UX BIUSHHUE HA COCTOSHUE
MPUPOJTHOM U COLMAIBHOM Cpelbl, OCO3HAET TII00ANIbHBIM XapaKTep 3KOJIOTHYECKHUX
npo0JieM, TUIAHUPYET U JCUCTBYET HAa OCHOBE 3HAHUS LI€JIEM YCTOMYMBOTO Pa3BUTHS
oO1uiecTna.

Dopmuposanue YY][ nposooumcs npu nomowu peuieHus cieoyiouux munogulx 3a0ay.
- paboTa C JIONOJHUTENbHON JTUTEPAaTypOll U UHTEPHET-UCTOUYHUKAMU IS MTOATOTOBKH
pedepara, coobiieHus;

- TECTBI, B TOM unciie B dnekTpoHHou cucreme - KIIACC;

- YCTHBIU OIPOC;

- mo0oe 3aJjaHue Ha OLICHKY;,

- COCTaBJICHHE OTIOPHOI'0 KOHCIEKTA 110 TEME;

- BBIIIOJIHEHUE TPYIIIIOBOTO 3a/1aHuUs;

- CUTyallMOHHAs 33/a4a;

- TMOUCK B WHTCPHET-UCTOYHHMKAX aKTyaJbHOM wWHpOpManMu W aHaIW3 ee
JOCTOBEPHOCTH.

MeTtanpeaMeTHble pe3yJbTAThI
Ocsoenue npocpammvl npeomema CONPOBOHCOAEMC  (HOPMUPOBAHUEM Y
CMYOeHMO8 MemanpeoMemublx pe3yibmamos.



1. a) 6azosvle no02uueckue Oeucmeust:

MP 1.1. camocrosaTenbHO (QOPMYIHpOBaTh M aKTyaJIM3UpPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP 1.3. ompenensarb LeIU ACATEIBHOCTH, 3a/JaBaTh MHapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHMUSI;

MP 1.4. BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pACCMATPUBAEMBIX SIBICHUSX;
MP 1.5. BHOCUTBH KOPPEKTUBBI B AEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCIEACTBUM AEATEIbHOCTH,

MP 1.6. pa3BuBaTh KpEaTUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOJIEM;

2. 6) baszosvie ucciedosamenbcxue Oelucmeust.

MP 2.1. BnaneTp HaBbIKAMU Y4€OHO-HCCIIEA0BATENBCKON U MPOEKTHON N1E€ATEIbHOCTH,
HaBbIKaMU pa3pelieHust npooem;

MP 2.2. criocoOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METO/IOB pEIICHUs
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B IIO3HAHMS;

MP 2.3. oBmageHune BHAAMHU JESITEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUSA, €r0
MHTEpHpPETALNH, TPEOoOPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYyalUsX,
B TOM YHCJIE€ TIPU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

MP 2.4. QopmupoBaHne HAyyHOro THIIAa MBIIUICHHUS, BIAJCHUE HAYyYHOU
TEPMUHOJIOTHEN, KITFOUEBBIMU IMOHATHAMU U METOJAMU;

MP 2.5. craButh u (¢GopMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEbHOU
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

MP 2.6. BBIABISITD NPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJW3UpPOBATh 3ajJadvy,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUs, HaXOAWTh apTyMEHTBI I JIOKA3aTeIbCTBA CBOMX
YTBEPKIACHUM, 3a1aBaTh IAPAMETPBI U KPUTEPHUU PELLICHHUS;

MP 2.7. ananu3upoBaTh TIOJYYEHHBIE B XOJI€ PpEIICHHS 3aJaud pPe3yJbTaThl,
KPUTUYECKHA OLIEHMBATh MX JOCTOBEPHOCTbH, IPOrHO3MPOBATH WM3MEHEHHUE B HOBBIX
YCIIOBUSX;

MP 2.8. naBaTh OLIECHKY HOBBIM CUTYyalUsIM, OLICHUBATh TPHUOOPETEHHBIN OTIBIT;

MP 2.9. pa3pabaTbiBaTh IUIaH pEIICHHs] MPOOJEMBI C YYETOM aHaIM3a MMEIOLIUXCS
MAaTEPUAIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

MP 2.10. ocymiecTBiATh LieJIEHANPABICHHbIA MOMCK MEPEHOCca CPEACTB U CIOCOOOB
JEeNCTBUS B MPO(PECCUOHANBHYIO CPELLY;

MP 2.11. ymeTh mepeHOCUTh 3HAHWS B TO3HABATEIHHYIO M MPAKTUYECKYIO 00JIacTH
KU3HEACATEITBHOCTH;

MP 2.12. ymeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

MP 2.13. BbIABUTaTh HOBBIE UEU, IPEAJIATATh OPUTMHAIBHBIE OAXOAbI U PELICHNS;
MP 2.14. craBuTh npo0aeMBbI U 3a/1a4H, TOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS;

3. 8) paboma ¢ ungopmayueii:
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MP 3.1. Bnagetb HaBBIKAMH MOJy4YeHUS MH(OPMALUM U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOMCK, QHAJINW3, CUCTEMAaTU3ALUI0 U MHTEPIPETALUIO
MH(pOpPMAIUHU Pa3IMYHbIX BUJIOB U (POPM MpEICTaBICHUS;

MP 3.2. co3naBath TEKCTHI B pa3IU4HbIX (popMaTax ¢ yudeToM HazHaueHHs UH(popManuu
U LEeJeBOW ayAUTOpPUM, BBHIOMpas ONTUMaIbHYI0 (OpMy TMpeACTaBIEHUS U
BHU3yaJIN3allNY;

MP 3.3. ouenHuBaTh JOCTOBEPHOCTb, JETUTUMHOCTH WH(OPMAIMU, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

MP 3.4. wucnonb3oBaThb cpeAcTBa HH(POPMALMOHHBIX M KOMMYHHUKallMOHHBIX
TEXHOJIOTMI B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3aja4
C coOmoJeHueM TpeOOBaHUN OSPrOHOMHUKHM, TEXHUKH OE€30IaCHOCTH, T'MTUEHBI,
pecypcocOepexeHuns, TMpPaBOBbIX M OTUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0e30I1aCHOCTH;

4. a) obwenue:

MP 4.1. ocymiecTBasiTh KOMMYHHUKALIMHM BO BCeX c(hepax KU3HU;

MP 4.2. pacno3HaBaThb HEBEpOaJbHBIE CpEJCTBAa OOILEHUS, MOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACIIO3HABAThH MPEINOCHUIKY KOHQIUKTHBIX CUTyallUi U CMAT4aTh
KOH()JIUKTHI;

MP 4.5. pa3BepHYTO M JIOTMMHO H3JaraTb CBOKO TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

5. 6) coemecmuas oesmenbHOCMb:

MP 5.1. noHMmMaTe ¥ KCNOJAB30BaTh NPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIBHOU
paboTHI;

MP 5.2. BbiOMpaTh TEMaTHKy W METOIbl COBMECTHBIX JEHCTBUM C y4e€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOI'0 YJICHA KOJUIEKTUBA,

MP 5.3. mnpuHMMaTh 1EIHM COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JECUCTBHS MO €€ JOCTWKEHHUIO: COCTAaBIISITh IUIAH JCHCTBUU,
pacrpenensiTb poJiMi C Y4EeTOM MHEHMH YYacTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOU paboThI;

MP 5.4. onieHUBaTh Ka4eCTBO CBOETO BKJIAJa M KaXKIOT0 y9aCTHUKA KOMaHAbI B OOITUIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

MP 5.5. npemaraTh HOBBIE IIPOCKTHI, OIEHHUBATh MIAEU C MO3UIUM HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

MP 5.6. koOOpaAUHUPOBATH W BBHITIOJHATH PAOOTY B YCIOBUSIX PeagbHOI0, BUPTYaTHLHOTO
1 KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS,

MP 5.7. OCymEeCTBIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

6. a) camoopzanuzayusi:
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MP 6.1. caMOCTOSITENTbHO OCYIIECTBISITh MO3HABATEIbHYIO JEATEIbHOCTh, BBISIBISTH
npo0iemMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3ajlayd B 00pa3oBaTesIbHON
NEATEIBHOCTH U JKU3HECHHBIX CUTYalUsX;

MP 6.2. caMOCTOSITENTbHO COCTaBJIATH IJIaH PEHICHUsS MPOOJIEMbI C YIETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUN;

MP 6.4. pacumpsars paMKu y4eOHOTO TIpeAMETa Ha OCHOBE JTUYHBIX MPEOYTEHUIA;

MP 6.5. nenatb 0co3HaHHBINA BHIOOD, ApTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

MP 6.6. orieHUBaTh MPUOOPETEHHBIN OIIBIT;

MP 6.7. cnocobctBOBaTh (HOPMHUPOBAHUIO M TIPOSBJICHUIO IIUPOKOW JPYIULIMH B
pa3HbIX 00JacTsX 3HAHUM, TIOCTOSHHO TIOBBIIATH CBOM 0O0pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb;

7. 6) cCaMOKOHMPOTb:

MP 7.1. naBath OLIEHKY HOBBIM CHTYyalHsIM, BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;

MP 7.2. BnanieT HaBbIKaMU IIO3HABaTEIbHOMN pedIeKCUU KaK OCO3HAHUSI COBEpPIIAEMBbIX
JEUCTBUI U MBICIIUTEIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM;

MP 7.3. ucnonp30BaTh NpuUeMbl peQIIeKCUH Ul OLEHKH CHUTYyallMH, BbIOOpa BEPHOIO
peleHus;

MP 7.4. ymerp oneHUBaTh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIDKEHHIO;

8. 8) amoyuoHanbHuIL UHMENLLEeKM, NPEeONnoNaALAIOWUL CHOPMUPOBAHHOCb!

MP 8.1. camoco3HaHus, BKJIFOYAIOIIETO CIOCOOHOCTh TOHMUMATh CBOE SMOITMOHAIBLHOE
COCTOSIHHE, BUJIETh HAMPABIIECHUS PA3BUTHS COOCTBEHHON SMOITMOHAIBHOM C(hephl, ObITH
YBEpPEHHBIM B ceOe;

MP 8.2. camoperyiupoBaHHs, BKIIOYAIOUIETO CaMOKOHTPOJIb, YMEHHE HNPHUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOIIMOHATBHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

MP 8.3. BHyTpeHHEW MOTHMBAIMU, BKIIOYAIOIIEH CTPEMIICHUE K JIOCTHXKEHUIO LEIU U
yCIleXy, ONTHMHU3M, HWHULHMATUBHOCTb, YMEHHE JI€MCTBOBAaTh, MCXOHSl M3 CBOUX
BO3MOKHOCTEH;

MP 8.4. smMmaTum, BKIIOYAIONIEH CHOCOOHOCTH ITOHMMATh SMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

MP 8.5. cornanbHbIX HABBIKOB, BKJIFOUAIOIITUX CIIOCOOHOCTH BHICTPAaUBaTh OTHOIIEHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniatb KOHMIUKTHI,

9. 2) npunsamue cebs u Opyeux ir0oeu:
MP 9.1. npuHuMAaTh ceOsl, IOHUMAast CBOU HEJOCTATKU U JIOCTOMHCTBA,;
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MP 9.2. nmpuHUMaTh MOTHBBI M apryMEHTBI APYTHUX JIOJECH NPHU aHAJIU3€ PE3yJbTaTOB
NEATENIbHOCTH;
MP 9.3. mpu3HaBath CBO€ MPaBO U MPaBO APYTHX JIOJEH Ha OLIUOKY;

Yuumeieas cneyugpuxy npeomema OVILI2 @usuxa memanpeomemuvie
pe3yibmamyl 8 NPOCPAMME KOHKPEMUSUPOBAHbL KAK:

1) 6a30BBIE JIOTUYECKHUE ICUCTBUS:

— CaMOCTOATENBHO (OPMYIUPOBATh U aKTyaTU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

— OIpEAeNATh LN ACSITEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX JOCTHKEHUS,

— BBUIBIISITh 3aKOHOMEPHOCTHM M MPOTHUBOPEUYHS B PacCMaTPUBAEMBIX (U3UUECKUX
SBJICHUSIX;

— BHOCHUTb KOPPEKTHUBBI B JICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB 1ETISIM,
OILICHMBATh PUCKH TOCIEICTBUN ACSITEIbHOCTH;

— pa3BHUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIE UCCIIEIOBATEIBCKUE JEHCTBUSL:

— BJIAJIETh HAYYHOM TEPMHUHOJIOTHEH, KJIIOYEBBIMU TMOHATUAMH U  METOJaMU
bu3nuecKkoil HayKu;

— BIAJCTh HABBIKAMH YYE€OHO-MCCIIEIOBATENBCKOW U TMPOEKTHON JAESITeNbHOCTH B
o0nacTu (U3HMKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
METOJIOB pEHICHUs 3a1ad (PU3NYECKOTO COACpKAHMS, NMPUMEHEHUIO Pa3IMYHbIX
METOJI0B ITO3HAHUS;

— OCYIIECTBJISITh PA3JIMYHbBIC BUJBI JESITEIBHOCTH MO TOJYYCHUIO HOBOTO 3HAHMUSI, €TO
MHTEpIIPETalluM, MPEoOpPa30BaHUI0O W TNPUMEHEHHI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

— BBISIBJIATH TMPUYUHHO-CIICAICTBCHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a7ady, BBIIBHUTaTh
rUnotre3sy e€ pelieHus, HaXOAuUTh apryMEHThl [JIs JIOKa3aTelbCTBa CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

— aHaJM3upOBaTh TMOJYYCHHBIE B XOJ€ peHIeHHUs (U3MUECKUX 3a7ad pe3yibTaThl,
KPUTHUYECKH OILIEHWBAaTh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSX;

— CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4u B 00Pa30BaATEIbHON JESITEIBHOCTH,
B TOM YHCJIE TIPH U3yYCHUH (DU3UKH;

— J1aBaTh OIICHKY HOBBIM CUTYaIIHsIM, OIICHUBATh MPUOOPETEHHBIHN OITBIT;

— paspabaThiBaTh IUTaH peHIeHHs NpoOIeMbl ¢ Y4YETOM aHajdu3a HWMEIOIUXCS
MaTepHaTbHBIX 1 HEMATePUATLHBIX PECYPCOB;

— yMeTh  TEpPeHOCUTh 3HaHUs 1o  (U3UMKEe B  TPAKTUYECKYI0  OOJacTh
KU3HEACSITEILHOCTH;
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YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIJIBUIaTh HOBBIE UJIEH, IIpEJIaraTh OPUTMHAIIBHBIE ITOAXObI U PEIICHU;
CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpOpMaITHECH:

BJIQJCTh HAaBBIKAMH MOJy4YeHUs HWHOOpPMAIUK (QU3NYSCKOTO COJACpNKAHUSA U3
HUCTOYHHUKOB pa3HBIX THUIIOB, CAaMOCTOSTEIBHO OCYIIECTBIIATh IIOMCK, aHaJu3,
CUCTEMATH3AMI0 W HWHTEPHpeTanui0 WHGOPMAIMN PA3IMYHBIX BUIOB U (GOpM
MIPEICTABIICHHS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIB30BaTh CPEJACTBA MH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHW3AIMOHHBIX 3adad C
coOJIIofiIcHuEeM TpPEeOOBAaHUM SPrOHOMHKU, TEXHUKH O€30MaCHOCTH, THUTHECHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M DJTHYCCKHUX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1aCHOCTH;

CO3/IaBaTh TEKCThI (DU3UUYECKOTO COJCP)KaHHSA B PA3IUYHBIX (GopmaTax C y4ETOM
Ha3zHa4YeHUs MHOOpPMAIUM U IIEJICBOM ayJauTOPHUM, BBHIOMpas ONTUMAIBHYIO (Gopmy
MIPEACTABICHHS ¥ BU3YaTH3aIlNH.

4) obmieHue:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JAEATEILHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlUd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB;

5) coBMecTHas AeATEeIbHOCTD:

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIUBUIYAIbHOU PabOTHI;
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBUHN C yUETOM OOILIUX UHTEPECOB U
BO3MOKHOCTEMN Ka)KIOTO YiIeHAa KOJUIEKTHUBA;

MIPUHUMATH LEJIM COBMECTHOW NESATEIbHOCTH, OPraHMW30BBIBATH U KOOPAWHUPOBATH
JNEUCTBUS MO €€ NOCTHKEHUIO: COCTAaBIIATH IUIAH JACWCTBUM, PACIpPEIEIITh POIU C
y4€TOM MHEHHUU YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KAa4ECTBO CBOEr0 BKJIAJla M KaXKIOr0 Y4YaCTHUKA KOMaHIbl B OOIIUH
pe3yJabTar Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE  IPOEKThI, OIEHMBaTh MJAEUM C  T[O3UWLUUM  HOBH3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCJOBHUSX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

6) camoopraHu3aIus:
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CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO JEATEIBHOCTh B 00acTU (DU3NKHU
U ACTPOHOMHH, BBIABIATH MHPOOJEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC
3a/1a4y;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEUIEHUs PACUYETHBIX M KA4ECTBEHHBIX 3a7ad,
IJIaH BBINOJIHEHUSI TPAKTUYECKOM pabOThl C Y4Y4ETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOUYTEHUI;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;

JieNiaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATH €0, OpaTh Ha ce0si OTBETCTBEHHOCTD
3a peLIcCHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULUU B 00JaCTH (PU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBI YPOBEHD;

7) CaMOKOHTPOJIb:

NaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTH KOPPEKTUBBI B JIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJa/IeTh HAaBbIKAMM IO3HABATEJIbHOM pe(IEKCUU KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLEHKH CHUTyallud, BBIOOpAa BEPHOIO
peleHus;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

8) SMOLIMOHATBHBIN UHTEIUIEKT, IPENoaralomuil copMupoOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh TOHMMATh CBOE HSMOLMOHAIBHOE
COCTOSIHME, BUJAETHh HANpaBJICHUs Pa3BUTUS COOCTBEHHOIN SMOLIMOHAIBHON cdepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHMs,  BKIIOYAIONIETO  CAaMOKOHTPOJb, YMEHHE  MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJEHHE, CHOCOOHOCTh  aJalnTHpPOBAThC K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHBALIMM, BKIIOYAIOIIEH CTPEMJICHHE K IOCTHKEHUIO 1IEJIU U YCTIEXY,
ONTMMHU3M, WHUIMATHBHOCTh, YMEHHE JEWCTBOBaTh, MHCXOJsS M3  CBOHX
BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATILHOE COCTOSTHUE IPYTHUX,
YUUTBHIBaTh €r0 NPHU OCYIIECTBICHUM OOIEHUS, CHOCOOHOCTh K COUYBCTBUIO H
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTh BBICTpAaWBATh OTHOIICHHS C
APYTUMH JIOABMHE, 3a00TUTHCS, TIPOSBIISTH HHTEPEC U pa3peliaTh KOHPIUKTHL.

9) nmpunsTHE CEOS U IPYTUX:

[IPpUHUMATb ce6$1, IIOHMMas CBOM HCAOCTAaTKHN M JOCTOMHCTBA,
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— IPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX IPU aHAIU3€ PE3YJIbTATOB AEATENbHOCTH;

— MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIUOKY.

lna  gopmuposanus dmux pe3yibmamos 'y  CMYOeHmMo8  YopmMupyromcs
VHUBEpcanbHbvle YueOHble 0eUCmeus.:
Pecynamuenvie
- TUTAHUPYET NESITEIbHOCTh; OIEHUBAET PE3YJbTAT BBHIMOJHEHHOTO 3a/laHUs; HaXOIUT
s peKTUBHbBIE CPENICTBA JIsl JOCTUKEHUS TTOCTABJICHHBIX 1ICJICH;
- opranu3yeT A3(P(GEeKTUBHBI TOUCK PECYpCOB, HEOOXOIUMBIX IS JIOCTHKCHUS
MOCTaBJICHHOM 11eu; ucnoiib3yet cpeactsa MKT mist moncka u mepenadn He0OX0 1Mo
nH(pOpPMaIIMU; 0CO3HAET U MPUMEHSIET HOPMBbI HHPOPMAITMOHHOMN 0€30MacCHOCTH;
- OCO3HAET CMBICI YYEHUS; OLICHMBACT PE3YJbTAT BBIINOJHEHHOIO 3aJaHUs; CTABUT
HOBBIC 33141 U TJIAHUPYET CBOIO JEATEIBLHOCTD 10 UX JIOCTHXKEHHUIO.
lloznasamenvrule
- CaMOCTOSITEJIbHO BBIMOJHSET TMPAKTHUYECKOE 3aJlaHus; OCYIIECTBISET TOUCK
HEeoOXoauMol MH(POpPMAILMK; HAXOAUT OOOOIIEHHBIE CMOCOOBI pEIIeHUs 3ajady;
npuMeHsier HauOosiee dSPQPEKTUBHbIE METOJbl PELICHUS MPAKTUYECKUX 3a]ady;
OOBSICHSIET SIBJICHUS C HAYYHOUM TOUKH 3PEHUS;
- TPOW3BOAUT TOUCK HWHGOPMAIMK B pPa3HBIX HCTOYHHKAX; BBIACISICT TJIABHYIO
uHOpMaIMI0O TIO 3aJlaHHOM TEeME; COMOCTABISET HUHPOPMALMIO U3 PA3TUUHBIX
MCTOYHHUKOB; aHAJIM3UPYET JTOCTOBEPHOCTh TMOJYYEHHOM M3 Pa3HBIX HCTOYHUKOB
uHdopmaIuu.
Kommynuxamusnvie
- 3¢ (}HEeKTUBHO B3aUMOJCUCTBYET B MAajbIX TPYIIAX; JOCTHTaeT KOMMYHHKATHBHBIE
IIEJTM BO B3aMMOJICHCTBHH B yU4eOHOU TpyTIIE; BEIOMPAET YCIEITHBIE KOMMYHHKATHBHBIE
CTPATEeTUH B PA3IUYHBIX CUTYAIIUSIX OOIIECHUS;
- TpaMOTHO (OPMYIUPYET COOCTBEHHBIE MBICIIH; BBICKA3bIBAET M OOOCHOBBIBAET
COOCTBEHHYIO TOUKY 3PEHUSI.

Dopmuposanue YY][ nposooumcs npu nomowu peuieHus cieoyiouux munogulx 3a0ay.
- CUTYallMOHHBIE 3a]1a4U;

- BBINIOJIHEHUE TPYIIIOBOIO 3aaHNs;

- IUCKYyCCHS;

- TIOUCK OMPEAECICHHOI0 KOJIMYECTBA PEIICHUMN 3aJaHUM B TPYIIIIC;

- 1eJIOBAast UIPa;

- CAMOCTOSITEIIbHOE U3YYEHUE MATEPUAIIA;

- COCTABJICHUE ONIOPHOT'O KOHCIIEKTA;

- paboTa ¢ JONOJHUTEIbHON JTUTEPATYPO;

- MOJTrOTOBKA cOO0IIeHus, pedepara;
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- MOJITOTOBKA MPE3EHTAlIUH;
- UHTEPHET-TECTUPOBAHMUE;

- OTIIpaBKa pe3ysbTaTa BRIMOJIHEHHOTO 3aJJaHusl yUUTEIIO;
- popMynHpoBaHKe BBIBOA MO MPOJIeIaHHOM padoTe.

IIpeaMeTHble pe3yJbTAaThl OCBOCHHS YIIyOJEHHOTO Kypca ydeOHOro mnpeaMera
OVII. 12 ®usuxka:

[1P 106) copMupoBaHHOCTH MPEACTABICHUI O pOJIM U MecTe (PU3UKU M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOHl KapTHHE MHUpPA, O CHUCTEMOOOpasyrolleld poiau (QU3UMKH B
pPa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKM WU COBPEMEHHBIX TEXHOJOIHMH, O BKIaJe
POCCHUHCKHX M 3apyOeXHBIX YUYEHBIX-(U3UKOB B pa3BUTUE HAyKW; IIOHHMaHUE
bu3nUuecKoil CyIHOCTH HA0II0IaeMbIX SBJICHHM MUKPOMHpPA, MAKPOMHUpPA U METaMUPA;
MMOHUMAaHUE POJIU aCTPOHOMUH B NMTPAKTUYECKOM AESITEIBHOCTU YEJIOBEKA U TajbHEHIIEM
HAay4YHO-TEXHUYECKOM PAa3BUTUH, pOJNU (PU3HKK B (HOPMHUPOBAHMHM KpPyrozopa u
(YHKIMOHAJIBHOW rPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHHS] MPAKTUYECKUX 3a/1a4;

[1P 26) chopMupoBaHHOCTh YMEHUI pacrio3HaBaTh pu3ndeckue siBiaeHus (IIPoLecchl) u
OOBSACHATh UX Ha OCHOBE HW3YYCHHBIX 3aKOHOB: PaBHOMEpPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMaJICHUE TeJ, JIBIKEHHE I0 OKPY>KHOCTH,
WHEPLUS, B3aUMOJCUCTBHUE TeJ, KoJjebaTelbHOe MBIKEHHE, PE30HAHC, BOJIHOBOE
nBrkeHue; muddy3us, OpOyHOBCKOE NBIKCHHUE, CTPOCHHE KUIKOCTEH M TBEPIBIX TEII,
W3MEHEHHE O00ObeMa Tell TMPU HarpeBaHWW (OXJIAXACHHUH), TEIUIOBOE DPaBHOBECHE,
HCIapeHue, KOHACHC AU, TUTABICHUE, KPUCTAIIN3AINS, KUTIEHHE, BIAKHOCTh BO3/AyXa,
CBS3b CPEIHEW KMHETUYECKON HSHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYJ ¢ a0COIIOTHOMN
TEeMIIepaTypoH, MOBBIIICHUE JIaBJIICHUS Ta3a MPHU €ro HarpeBaHWU B 3aKPBHITOM COCY/IE,
CBSA3b MEXIYy IapaMeTpaMu COCTOSIHHS Ta3a B H3OMpOIEccax; JJICKTpU3aIus Tel,
B3aUMOJICHCTBUE 3aps0B, HAarpeBaHHe IMPOBOJIHUKA C TOKOM, B3aUMOJCHCTBUE
MarHuTOB, AJICKTPOMArHUTHAS MHAYKITUS, TEHCTBUE MAarHUTHOTO TIOJISI Ha TMTPOBOIHUK C
TOKOM W  JBWKYIIUHCSA  3apsi, OJICKTPOMArHWTHBIE KOJCOaHWsT W BOJIHBI,
MPSIMOJIMHEHOE pacIpOCTpaHEHUE CBETA, OTPAKECHUE, TpeJIoMIICHHE, HHTephepeHITHS,
mudpakius W TOJSpU3alus CBETa, JUCIEpPCUs CBeTa; (OTOIIEKTpUUYeCKUid 3dPexT,
CBETOBOE JaBJICHHE, BO3HWKHOBEHHE JIMHEMYAaTOTO CIIEKTpa aroMa BOJOpOa,
€CTECTBEHHAs U UCKYCCTBEHHAS PaIMOAKTUBHOCTb;

[P 36) BmameHue OCHOBOIOJATAMOIIMMH (PU3HMUESCKUMHU TOHITHUSMH W BEITUYHMHAMH,
XapakTepu3yrIuMu  (pusznueckue Tporecchl  (CBS3aHHBIMM € MEXaHHMYECKUM
JBIDKCHUEM, B3aUMOJICHCTBUEM T, MEXaHWYECKUMH KOJEOAHUSAMH U BOJIHAMU;
ATOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIIECTBA, TEIUIOBBIMU MpoleccaMu;
AJIEKTPUYECKUM U MATHUTHBIM MOJIAIMH, JJIEKTPUUYECKUM TOKOM, 3JEKTPOMArHUTHBIMU
KOJICOaHUSIMU M BOJIHAMH, ONTHYECKUMHU SIBJICHUSMHU; KBAHTOBBIMH SIBIICHUSMH,
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CTPOCHUCM arToMa u ATOMHOTO sapa, paI[I/IoaKTI/IBHOCTbIO); BIaACHUC
OCHOBOIIOJIararommMmn ACTPOHOMHNYCCKHUMHU IIOHATHUAMU, ITO3BOJIATIOIIIMMHA
XApaKTCPHU30BaATh IIPOUCCChI, IPOUCXOOAINMUC Ha 3BC30aX, B 3BC3JHBIX CHCTCMAX, B
MEKTaJIaKTUIECKON cpeac, ABHIKCHHUC HeOECHBIX TCJ, 9BOJIIOIIUIO 3BC31 1 BCCHCHHOﬁ;

ITP 46) BnajgeHue 3aKOHOMEPHOCTSIMHU, 3aKOHAMU M TEOPUSMH (3aKOH BCEMUPHOIO
tarorenus, [, II n Il 3akoHbl HproTOHA, 3aKOH COXpaHEHUs MEXAHUYECKOM DHEPIHH,
3aKOH COXPAHEHHUS] UMITYJIbCA, IPUHIHUII CYNIEPIIO3UIUNA CUJI, TPUHLIUIT PABHOIIPABHOCTH
MHEPIUAIIBHBIX CHCTEM OTCUETA; MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUSA
BEILIECTBA, TAa30BbIC 3aKOHBI, MEPBBI 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KynoHa, 3akoH Oma 715 yyacTka 1enu, 3akoH Oma s
MIOJIHOW JJIEKTPUYECKOW 1enu, 3akoH JIkoyns - JleHua, 3aKOH BJIEKTPOMAarHUTHOM
VHAYKIHAHW, 3aKOH COXPAHECHUS HSHEPrUU, 3aKOH MPSAMOJMHEWHOTO PACHPOCTPAHCHUS
CBETA, 3aKOH OTPAXXCHUS CBETA, 3aKOH MPEJIOMIICHUS CBETA; 3aKOH COXPAHEHHS
SHEPTUH, 3aKOH COXPAHECHUS WMITYJIbCA, 3aKOH COXPAHEHHUS SJICKTPUUYECKOIrO 3apsa,
3aKOH COXpPaHEHUs MAacCOBOTO YMCJA, MOCTyJaaTbl bopa, 3aKOH pPaguoaKTUBHOTO
pacnaza); yBEPEHHOE HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpU aHaIu3e
(bU3HYECKUX SIBJICHUIN U MPOIECCOB;

[1P 56) ymeHue yuuThIBaTh IpaHULIbl IPUMEHEHUS U3YyYEHHBIX (PU3MUECKUX MOJIEICH:
MarepuanbHas TOYKAa, HMHEpUUAJIbHAs CHUCTEMA OTCYETa, WJEaJbHBbIM ra3; MoJeIu
CTPOEHUS ra30B, JKUJIKOCTEW U TBEPJIBIX TEJl, TOUEUHBII JIEKTPUUECKUI 3aps, SAepHast
MOJI€JIb aTOMa, HYKJIOHHAs: MOZEJIb aTOMHOTO SIApa MPU pelIeHnn (PU3NUECKUX 3a/aY;

[IP 60) BnameHHe OCHOBHBIMH METOJaMH HAyYHOrO MO3HAHUSA, HCIOJIb3YyEMbIMU B
(bu3HUKe: TPOBOIUTH MPSAMbBIC U KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEITUYNH, BHIOMpAs
ONTUMAJIBHBIA CIMOCO0 W3MEPEeHUS] ¢ HCMOJb3YyS HW3BECTHBIE METOJbI OIEHKH
MOTPEIIHOCTCH W3MEPCHHM, MPOBOJUTH MCCIICAOBAaHUE 3aBUCHUMOCTEH (HHU3UUYSCKHUX
BEJIMYMH C UCIOJIb30BAHUEM TMPSMBIX U3MEPEHUN, OOBIACHITH TIOJyYCHHBIC PE3YNIbTATHI,
UCTIONB3Ys (DU3NYECKUE TEOPUHU, 3aKOHBI M TIOHATHS, W JIeJIaTh BBIBOJIbI; COOJIOJATH
nmpaBwjia OE30MacCHOrO0 TpyjAa MPU NPOBEACHUU HCCIEAOBAaHUNA B paMKax ydyeOHOro
AKCIIEPUMEHTa U Y4EOHO-HCCIIEI0BATEIbCKON JACATEILHOCTH C HCIOJIb30BaHUEM
UMPOBBIX ~ M3MEPUTENBHBIX  YCTPOMCTB W JTAOOPATOPHOTO  OOOPYIOBAHMS,
c(OPMHPOBAHHOCTh  TPEICTABICHUN 0 METoJax  MOJYYEHHUsS  HaAy4HbIX
ACTPOHOMHUYECKUX 3HAHUMU;

[P 706) chopmMupoBaHHOCTH YMEHHS pENIaTh PACUETHBIE 3a/adyd C SBHO 3aJlaHHOMN
(bu3uyecKo MOJENIbI0, HCMOJB3Yysl (U3WYECKUE 3aKOHbI W TPHUHIMIBI, HA OCHOBE
aHaju3a yCJIOBUS 3aJadyd BbIOMpaTh (PU3MYECKYI0 MOJENb, BBIACIATH (Puznueckue
BEJIMUUHBI U (HOPMYJIbI, HEOOXOAMMBIC [JIi €€ PEIICHUS, MPOBOJIUTH pacyeThl U
OIICHWBATh PEAJHHOCTHh IMOJYYCHHOTO 3HAYCeHHsI (DU3UYECKON BEIUYUHBI; pPEIIaTh
KaueCTBEHHbIC 3a/1auM, BBICTpPAWBasi JIOTUUYECKH HEMPOTUBOPEUYUBYIO  LIETIOUYKY
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pPacCyXJIeHU C ONMOpPOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (HU3UYECKHUE
SBJICHHUSI;

[1P 86) chopmMupOBaHHOCTh YMEHUSI MIPUMEHSThH MOJYyYEHHbIE 3HAHUSA ISl OObSICHEHUS
yCIIOBUN TIPOTEKAHUS (PU3NYECKUX SIBJICHUI B IPUPOAE U JIJISl MPUHATUS TPAKTUUYECKUX
pElIeHNl B MOBCEIHEBHOM XKU3HM JJIs1 0OecreueHns] 0€30MacHOCTH MPU 0OpalIeHUH C
OBITOBBIMU TIPUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3I0POBbA U
COOJTIOICHUST HOPM JKOJIOTUYECKOTO TOBEACHHS B OKPYXKAIOUIEH cpeje; MOHMMaHUE
HEO0OXOIUMOCTH MPUMEHEHHS JOCTUKEHUIM (PU3UKH U TEXHOJIOTHH JJIsi pallMOHAIBLHOTO
IPUPOJIONIOIB30BAHUS;

ITP 96) chopmupOBaHHOCTH, COOCTBEHHOM MO3WIIMM TIO OTHOIIEHHUIO K (DHU3UYECKOU
uH(pOopMaINK, MOTy4YaeMON U3 pa3HbIX UCTOYHMKOB, YMEHUM KCIIOIb30BaTh IIU(POBBIE
TEXHOJOTHUH JUIS TOWCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAlMA U TPEACTABICHUS
y4eOHOM M Hay4HO-NOMYJSpHOM HWH(MOpPMALUU; pPa3BUTUE YMEHUU KPUTUUYECKOTO
aHajM3a noJiy4aeMon HHpopMaluu;

I[IP 100) oBnageHue ymMeHUSIMH padOTaTh B TPYIIE C BBHIIOJIHEHUEM Pa3IUYHBIX
COLIMAJIbHBIX pOJIEH, IUIAHUPOBAaTh pPaOOTy TpYMIbl, PalUOHAIBLHO PaCHPEENATh
JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aICKBaTHO OLIEHUBATH BKJIAJ KaXJO0ro W3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCMAaTpUBAEMON TPOOIJIEMB;

I[P ly) cdhopMupoBaHHOCTh TNOHUMAHHS POJAU (PU3UKHM B SKOHOMHUYECKOH,
TEXHOJOIMYECKOM, COLMAIbHON U 3THUYECKON cepax NeATEIbHOCTH Y€I0BEKa; pOJId U
MecTta (U3MKA B COBPEMEHHOM HAyYHOM KapTHUHE MHpPA; pPOJIM AaCTPOHOMHH B
MPAKTUYECKOM JIEATETbHOCTH 4YeJOBeKa U JaJbHEWIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH;

I[P 2y) cdhopMHUPOBAaHHOCTH CHUCTEMbI 3HAHUN O (U3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX, JACHUCTBYIOIIUX HA YPOBHSAX MHKPOMHPA, MAKPOMHUPA U METramupa,
MPEACTABICHUM O BceoOlIeM XapakTepe (U3MUECKHX 3aKOHOB; MPEACTaBICHUN O
CTPYKTYyp€ TOCTpOeHUs (U3NYECKOM TEOpUH, UTO TO3BOJUT OCO3HATh POJIb
(byHIaMEHTAIBHBIX 3aKOHOB W MPHUHIIMIIOB B COBPEMEHHBIX TNPEACTABICHUSX O
MPUPOJE, MOHATHh TPAHULIBI TPUMEHUMOCTH T€OPHUA, BO3SMOXHOCTH WX MPUMEHEHUS IS
ONMCAHUS €CTECTBEHHOHAYYHBIX SBJICHUU U ITPOLECCOB;

I[P 3y) chopmMuUpOBaHHOCTH yMEHHS pPa3iMyaTh YCJIOBHUS MPUMEHUMOCTH MOJeIeH
GU3MYEeCKUX TEeN U TPOIECCOB (SBIICHUI): WHEpIMAIbHAs CHUCTEMa OTCYETa,
MaTepuaibHas TOYKa, PAaBHOYCKOPEHHOE JIBIJKCHHME, CBOOOJHOE MajieHue, aOCOIIOTHO
ynpyras nedopmaiius, aOCOMIOTHO yHpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHUS,
MoJieel rasa, >KMAKOCTH W TBEPAOro (KPUCTAIUIMYECKOro) Teja, HJealbHOTO rasa,
TOUYCYHBIA 3apsAll, OJHOPOAHOE HJIEKTPUYECKOE TMOJIE, OJHOPOJHOE MArHUTHOE MOJIE,
TapMOHUYECKHE KOJIeOaHUsI, MaTEeMaTUYECKU MASTHUK, WACAIbHBIA TPYKUHHBIN
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MasATHUK, TAPMOHHUYCCKUC BOJIHLI, I/II[eaJ'ILHBII\/'I KoJieOaTeNbHBIN KOHTYpP, TOHKAas JIMH34a,
MOI[CJICﬁ aToMa, aTOMHOTO A4Apa U KBAaHTOBOU MOACIN CBETA,

ITP 4y) chopmMupoBaHHOCTb YMEHHUS OOBACHATH OCOOEHHOCTH MPOTEKaHUS (U3UIECKUX
SBJICHUM: MEXaHMUECKOE JBU)KEHHUE, TEIUIOBOE JBMKEHUE YACTHI] BEIIECTBA, TEIIOBOE
paBHOBecHe, OpOYHOBCKOE JBWXKEHHE, Au(Qy3usi, HCIapeHHe, KUMEHUE W
KOHJIEHCAllUs, IUIABJIEHUE W KPUCTAJUIM3alus, HaIMpaBICHHOCTh TEIUIONEpEnayH,
ANEKTPU3ALMU TEJl, SKBUIOTCHIIMAIHLHOCTH MOBEPXHOCTH 3apSHKEHHOTO IMPOBOJHUKA,
ANEKTPOMAarHUTHOM  WMHAYKIMW, CAMOWHAYKI[MH, 3aBUCHUMOCTH  CONPOTHUBIICHUS
MOJYTIPOBOAHUKOB "p-" W "n-TUMOB" OT TemmepaTyphl, pe3oHaHca, MHTephEpEeHIIUN
BOJIH, AU(PPAKIUHU, TUCIEPCHUH, MOJHOTO BHYTPEHHEro oTpaxeHus, (Gporodddekr,
(bu3ryecKre MPUHITUIIBI CIIEKTPAIBLHOIO aHajiu3a U paboThl jJa3epa, "anbda-" u "Oerta-"
pacnajbl ep, raMMa-u3JIydeHHe siiep;

IIP 5y) chopmMupoBaHHOCTh YMEHUW MNPUMEHATHh 3aKOHBI KJIACCHYECKOM MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJIUHAMUKH, JICKTPOJAUHAMUKH, KBAHTOBOM (PUBHMKHU IS
aHanu3a W OOBACHEHUs SBJICHUM MUKPOMHpPA, MaKpOMHpa U Meramupa, pasjinyaTb
ycloBus (TpaHuIlbl, O0JacTH) MNPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, IOHUMATh
BCEOOIIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHWYECKOU
SHEPIUH, 3aKOH COXPAHEHUsI MMITYJIbCA, 3aKOH BCEMHUPHOTI'O TIATOTEHUs, NIEPBbIA 3aKOH
TEPMOJVMHAMMUKH, 3aKOH COXPAHCHHS DJICKTPUUYECKOrO 3apsifad, 3aKOH COXPaHEHUS
SHEPruM) W OTrPAHMYCHHOCTh UCIIOJb30BAHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATH
(buzryeckre MpoIecchl, UCMOIb3Ys OCHOBHBIE MOJOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH;
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO JIBUKEHUS, dhopmyibl KUHEMaTHUKHU
PaBHOYCKOPEHHOTO  JBW)KEHHS, TMpeoOpazoBanus [amuies il CKOPOCTH U
IepeMELICHNs, TpU 3akoHa HpIOTOHA, MPUHLMI OTHOCUTENBHOCTH [ anunes, 3aKoH
BCEMHUPHOI'O TITOTEHUs, 3aKOHBI COXPAHEHHUsI MMIIYJIbCA U MEXAHWYECKOW JHEPIUH,
CBS3b pabOTHl CHJIBI C M3MEHEHHEM MEXaHWYECKON HSHEpPTruu, YCJIOBHUS PaBHOBECHS
TBEPAOTO TEJa; CBSA3b JAABIICHUS UACATBHOTO Ta3a CO CPEAHEN KMHETUYECKON dHEPTUeu
TETUIOBOTO JABMXKEHUS W KOHIIEHTPALIMENW €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEIIECTBA
CO CpEIHEN KMHETUYECKOM SHEPTrHel €ro YacTHll, CBSI3b JABJICHUS UICATBHOIO rasa C
KOHILICHTpALMEW MOJIEKYJI U €ro TEMIIEpATypou, ypaBHeHUe MenaeneeBa-Knamneiipona,
MIEPBBIM 3aKOH TEPMOJAMHAMUKU, 3aKOH COXPAHEHHUSI SHEPTUM B TEIUIOBBIX INPOLIECCAX;
3aKOH COXpaHEHUs DJJIEKTPUYECKOTO 3apsiga, 3akoH KylloHa, MNOTEeHUUAIBHOCTh
3JIEKTPOCTATUYECKOIO MOJIsl, TPUHLMI CYIEPHO3UIMU IEKTPUUECKUX ITOJEH, 3aKOHA
Kynona; 3akonsl OMa 15t yyacTka ey U 151 3aMKHYTOW 3JIEKTPUYECKOM 1I€TH, 3aKOH
Jxoyns-JleHna, 3aKOH SJIEKTPOMAarHUTHOM WHAYKIMHU, TpaBwio JIeHna, mocTynarsl
CIIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTM OWHINTEWHA, ypaBHEHHE OWHINTEHMHA IS
dotordexra, mepBbli M BTOPOM TOCTyJIaThl bopa, TPHUHIMI HEOMPEAeIEHHOCTH
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[eitzenOepra, 3aKOH COXpaHEHHUs 3apsija, MAacCOBOTO YHCIA W SHEPTHH B SICPHBIX
peaklMsIX, 3aKOH PaJMOAKTUBHOIO pacnana;

I1P 6y) c(hOpMUPOBAHHOCTh yMEHUM MIPUMEHSTh OCHOBOIIOJIAraroIye
ACTPOHOMHYECKHUE TTOHATHS, TECOPUU M 3aKOHBI JUIS aHAJIM3a U OOBICHEHUS (PU3HMUYECKUX
MIPOIIECCOB MPOUCXOSIINX Ha 3BE37aX, B 3BE3/IHBIX CHUCTEMaX, B MEKTAIAKTUYECKOU
cpene; ABMKEHUSI HEOECHBIX Tell, BOIOLNHY 3B€3]] U BeeneHHoi;

[P 7y) chopmupoBaHHOCTP YMEHHI HCCIEAOBATh M AHATU3UPOBATH PAa3HOOOpA3HBIC
¢busznueckue SABJICHUS U CBOMCTBA OOBEKTOB, MPOBOJUTH CAMOCTOSITEIBHBIC
UCCIIEJIOBAaHUSI B PEAJbHBIX U JIAOOPATOPHBIX YCIOBUSAX, YUTAThb U AHAIU3UPOBATH
XapaKTEPUCTUKHU MPUOOPOB U yCTPOUCTB, OOBSACHATH IPUHIUIIBI UX PAOOTHI;

[IP 8y) cdopMUPOBAaHHOCTb MPEACTABIECHUNA O METOJAaX MOJIYYEHHUs] Hay4YHbIX
ACTPOHOMHUYECKUX 3HAHWM; BIAJEHUE YMEHUSMHU CaMOCTOSATEIbHO (HOPMYIUPOBATH
Heiab  ucciuefoBaHUs — (IIPOEKTAa), BBIABUIATh THUIOTE3bl HAa OCHOBE 3HAHMS
OCHOBOITOJIAraloImux (U3MYECKUX 3aKOHOMEPHOCTE M 3aKOHOB, MPOBEPATH UX
AKCIIEPUMEHTAJIbHBIMU ~ CPEICTBaMH; IUIAHUPOBATb M MPOBOAUTH  (DU3UUECKUE
DKCIIEPUMEHTBI, OIMCHIBaTh M AHAJIM3UPOBATh IIOJYYEHHYIO IIPU  BBIIOJHEHUU
AKCIIEPUMEHTa HH(POPMALUIO, OTIPEAEIIATh JOCTOBEPHOCTD MOJIyYEHHOTO PE3yJbTaTa;

ITP 9y) chopMHUpPOBAHHOCTH YMEHHUS pelllaTh PACUETHBIC 33JauM C SBHO 3aJlaHHOW U
HESBHO 3aJIaHHOM (PU3MYECKOW MOJIEJNIbI0: Ha OCHOBAaHUM aHAJIW3a YCJIOBHS BBIOMpATh
¢u3nueckue MoJenH, OTBEYaroUMe TPEOOBAHUAM 3aJaud, HPUMEHSITh (QOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3NYECKUX TEOpUN MPU HUCHOJIb30BAHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHs 3aJad, NPOBOJUTH pacyeThl HAa OCHOBaHUH
MMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METObI PELICHUS
C YYeTOM TMOJYYEHHBIX pe3yJlbTAaTOB; pellaTh KaueCTBEHHbIE 3aJaud, TpeOyromiue
NPUMEHEHHs 3HAaHUN M3 pa3HbIX pa3leNoB IIKOJIBHOTO Kypca (U3MKH, a TaKkxke
MHTErPalMK 3HaHUWA U3 IPYTUX IPEIMETOB €CTECTBEHHOHAYYHOTO LIMKJIA: BEICTPAUBATh
JIOTUYECKYIO LIETIOYKY PACCYk ACHHUI C OMOPOil Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKue SBICHUS;

ITP 10y) chopMHpOBaHHOCT YMEHHHN aHAIU3UPOBATh M OILEHUBATh IOCJIEACTBUS
OBITOBOI W TMPOU3BOACTBEHHOU JCATEIHHOCTU YEJOBEKA, CBS3aHHOW C (PU3NUYECKUMHU
mpoieccamM, C TO3WIUNA  DKOJOTMYECKOW  O€30MacHOCTH; TPENCTaBICHUNH O
pallMOHAJIBHOM  IPUPOAONOJIB30BAHUM, a TaKXKE PasyMHOM  HCIIOJIb30BAHUU
NOCTH)KCHUA HAyKH W TEXHOJOTHM JUIsi JAJbHEUIIEro pa3BUTHS UYEIOBEYECKOTO
00IIIeCTBA;

ITP 11y) oBnamenue pa3audHbIMU criocoO0amu paboThl ¢ uHGOpMaLUE (PU3MIECKOTO
COJICp’)KaHMSl C HCIOJB30BAaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTH,
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pa3BUTHE yMEHUN KPUTWYECKOTO aHAM3a W OICHKH JIOCTOBEPHOCTH MOTydaeMOu
uHpopMauu;

[IP 12y) oBnajgeHue OPraHM3AlMOHHBIMA W  TIO3HABaTEeNBbHBIMH  YMEHUAMU
CaMOCTOSITEJILHOTO MPUOOPETEHHSI HOBBIX 3HAHUH B MPOLIECCE BBIMOIHEHHS MPOSKTHBIX
U Y4eOHO-HCCIEA0BATENBbCKUX PabOT, YMEHUSAMH pabOTaTh B TPYIIIE C BBIITOJIHEHHUEM
pa3INyYHBIX COLMATIBHBIX pOJIEH, TUIAHUPOBaTh pPabOTy TPYMIbI, PAUOHAIHHO
pacrpesieNiaTh JeATeNbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX, aJeKBaTHO OIICHUBAThH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBaeMON IPOOIIEMBl;

ITIP 13y) cdopmMupoBaHHOCTH MOTHBAIlMU K Oyaymied  mpodeccHoHalIbHON
ACSTEIHOCTH TI0 CIICIIUATBHOCTSAM (U3UKO-TEXHUUYECKOTO MPOQHIISL.

B cBsi3u ¢ TeM, 4TO MO CHENUATBHOCTU HE O0Yy4YaroTCs JIMIa ¢ OrpaHUuYEHHBIMU
BO3MOKHOCTSIMH CJIyXa U PEYH, JINIA C OTPAHUYEHHBIMHA BO3MOKHOCTSIMU 3PEHUS, JTULIA
C  OrPaHUYEHHBIMHM  BO3MOXXHOCTSMM  OMNOPHO-IBUTaTEIbHOM  CUCTEMBI, C
pacCTpOMCTBAMU AyTUCTUYECKOrO crekTpa, uHBanuasl [-VIII Buaa, npeamMeTHbIH
pesynbTat 11 6a30Boro ypoBHs He HOPMHUPYIOTCS.
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CuHXpOHU3aNNS IVIAHMPYEMBbIX pe3yJbTaToB 1o yueOHomy npeamery OVYIL.12 ®usuka ¢ 001unMu 1
npo¢eccCHOHAIbHBIMU KOMIIETEHIIUSIMH

HaumenoBanue OK
coraacuo ®IOC CIIO
23.02.07 Texuuueckoe

0o0cayKUBaHHE U

PEMOHT aBTOTPAaHC-

TMIOPTHBIX CPEICTB

HanMeHoBaHMe JUYHOCTHBIX Pe3yJIbTAaTOB
corjacuo ®Iroc CooO

HaumeHoBaHNe MeTaNpeIMEeTHBIX Pe3yJIbTATOB
coriaacao ProcC Coo

HanmenoBanue npeaMeTHbIX
pe3yabTraroB corjiacio ®I'OC COO
(0a30BbIii ypOBeHB)

1

3

4

OK 01. Beibupats criocoObt
peleHus 3a1a4
mpodecCUOHATTBHOM
JIeATEIBHOCTH
PHUMEHHUTENBHO K
Pa3THYHBIM KOHTEKCTaM.

MP 1.1. camocroATensHO (pOpMYynTHpOBaTH M aKTyalH-
3UpOBaTh MPOOIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;

MP 1.3. omnpenensTe LeMd JAEATENBHOCTH, 3a/laBaTh
napaMeTphl U KPUTCPUH UX JIOCTHXKCHHS,

MP 1.5. BHOCHUTBH KOPPEKTUBHI B JAEATEIHHOCTH, OLICHUBATH
COOTBETCTBHE PE3yJNbTaTOB IENISIM, OICHHBATH PHCKH
MOCJIEACTBHI IEATEIbHOCTH,

MP 1.6. pa3BuBaTh KpEaTUBHOE MBIIUICHHE MIPU PELICHUH
JKU3HEHHBIX IIPOOIIEM;

MP 2.1. BnaseTh HaBbIKaMH yY4eOHO-HCCIICA0BATEIBCKOW 1
MPOCKTHOW  JEATCIBHOCTH, HAaBBIKAMU  pa3peIICHUS
mpooieM;

MP 2.6. BBISIBIISATH TPUYUHHO-CIICJCTBEHHBIE CBSI3U U aKTY-
QIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3y €€ pCIICHHUS,
HAaXOIUTHb apTyMEHTHl MU JIOKa3aTeNbCTBA  CBOMX
YTBEpKICHUI, 3a/1aBaTh MApaMETPhl U KPUTEPUH PELICHUS;
MP 2.7. aHanmu3upoBaTh MOTYYCHHBIE B XOJ€ PEIICHHS 3a-
JAY¥ Pe3yNbTaThl, KPUTHYECKH OIICHUBATh HX IOCTOBEP-
HOCTb, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSX;
MP  2.13. BbyiBUraThb HOBBIE WJEH, Mpeajarath
OpPUTHUHAIIBHBIC TIOJXOIbI M PEIICHUS;

MP 2.14. craBuTh mpoOJieMbl M 3aJaud, IOMYCKArOIIHE
AIbTEPHATHUBHBIC PEIICHMS;

MP 6.2. caMOCTOSITEIbHO COCTaBJIATh IUIAH peIICHHS
MPOOJIEMBI C YYETOM HUMEIOMINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPEeANOYTEHHH;

MP 6.5. nenate OCO3HaHHBIN BBIOOp, apryMEHTHPOBATH
€ro, OpaTh OTBETCTBCHHOCTh 32 PEIICHHE;

MP 7.1. naBaThb OLIEHKY HOBBIM CHTYyalUsIM, BHOCHTH
KOppeKTHBbl B JCATCIBHOCTH, OILICHUBATH COOTBETCTBHC
Pe3yIBTATOB LEISAM;

MP 7.3. ucmonp3oBaTh HMpUEMBbI PeIICKCHH IS OLUECHKH
CUTYalluH, BEIOOPA BEPHOTO PEIICHHS

IIP 56) ymeHHe y4UTHIBATH I'PAHUIBI IPUMEHE-
HUS M3YYCHHBIX (PU3MUECKUX MOJENeH: MaTepu-
aJIbHAs TOYKA, MHEpIMAIbHAS CHUCTEMa OTCYeTa,
HZCaNbHBIN Ta3; MOJEIM CTPOSHHUS Ta30B, JKHI-
KOCTeH M TBEpJABIX TeJ, TOYCUHBIH SJICKTpHYec-
KW 3apsj, saepHas MOJIENb aToMa, HYKJIOHHAs
MOJIEb ATOMHOTO SiIpa HPH peuieHnn (usudec-
KHX 3a/1a4;

IIP 76) copMupoBaHHOCTh YMEHHUS peIIaTh pac-
YeTHbIe 33/1a4d C SIBHO 3aJlaHHON (H3MYECKOi
MOJIENBIO, HCHONB3Ysd (U3MYECKUe 3aKOHBI H
TIPUHLUITEL;, HA OCHOBE aHaIN3a YCIOBUS 3aJadyd
BEIOMPATh (HU3MUECKYIO MOJEIb, BEIICIATh (QHU3H-
YecKHe BEIMYMHBI U (HOpPMYJIBI, HEOOXOIHUMBIC
JUISL ee pelleHHs, MPOBOJUTh PacdeThl U OICHU-
BaTh PEaJbHOCTH TOMYYEHHOTO 3HAYEHHS (PH3HU-
YeCKO! BENIMYMHBI; PEMIaTh KadeCTBEHHBIE 3a/1a-
9H, BBICTpaWBasl JIOTMYECKH HEHMPOTHBOPEUHBYIO
LETNOYKY PacCyXJIeHUH C OMOpOd Ha W3yUEHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH M  (U3MUYECKUe
SIBJICHHS;

TP 86) copMUpPOBAaHHOCTE YMEHHS MPUMEHSTH
MIOTy4YeHHBIE 3HAHHUA JUI1 OOBSICHEHUS YCIOBHH
MIPOTEKaHUsT (HU3UIECKHUX SIBICHUI B MPUPOJE H
JUISL TIPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCe-
JTHEBHOM >KM3HU IJISI 00ecTedeHns: 6e30IIacHOCTH
npy obpamnieHnn ¢ OBITOBBIMH NPUOOpaMHU U TEX-
HUYECKHMH YCTPOWCTBAMH, COXPAaHEHHUs 310pO-
Bbsl M COOJIIOZICHHST HOPM SKOJIOTMYECKOTO MOBe-
JCHUS B OKpYXKarolled cpere; MOHMMaHHe HeoO-
XOIUMOCTH TIPUMEHEHHs TOCTIDKCHUH (HU3UKU U
TEXHOJIOTWII I  palOHAIBFHOTO  IPUPOIO-
TIOJTb30BAHMS;

I[P 8y) cdopMuUpOBaHHOCTH MpPEACTaBICHHH O
METOJaxX MOJY4YCHUS HAYUHBIX aCTPOHOMUYECKUX
3HaHI/lI\/'I; BJIaICHUE YMCEHUAMH CaMOCTOATEIILHO
(dopMynupoBaTh Liedb HccenoBaHus (IPOEKTa),
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BBIIBUTATh THIIOTE3Bl HA OCHOBE 3HAHHS OCHOBO-
MOJIaralomyx (U3WIECKHX 3aKOHOMEPHOCTEH H
3aKOHOB, IIPOBEPSITH HMX HKCICPHUMEHTAIBHBIMH
CpelCTBaMH; IUIAHHPOBATh M IPOBOIUTH (PH3H-
YeCKHe SKCIEePUMEHTHI, OIMCHIBATH W aHAJIH3U-
pOBaTh MOJIYYEHHYIO TPH BBHITOTHEHUU 3KCIIEPU-
MEHTa HH(OPMAIMIO, OINpPEAENATh IOCTOBEp-
HOCTb TIOJTy4€HHOTO Pe3yIbTaTa;

IIP 9y) chOpMHUPOBAHHOCTH YMEHHSI pPELIaTh
pacdeTHbIE 33/aUd C SIBHO 3aJaHHON M HESBHO
3amaHHON (DU3MUECKONH MOMENBIO: Ha OCHOBAaHUH
aHaM3a YCJOBHS BEIOMpaTh (pu3mueckue Moje-
JIM, OTBeJarolye TPeOOBaHMAM 3a1adH, MpUMe-
HATH (OPMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYJNIaThl (PU3MYECKUX TEOPUH IPH HCIIOIH30-
BaHMH MAaTEMAaTHYECKHX METOAOB pPEIICHHS 3a-
Jad, TPOBOJWUTH PACUEThl HA OCHOBAaHUH HMEIO-
IIMXCSl JaHHBIX, AHAIN3UPOBATH PE3YJbTaThl H
KOPPEKTHPOBAaTh METOJBl PEIICHHS C YYeTOM
MIOJYYSHHBIX PE3yJIbTAaTOB; pEIIaTh KayeCTBEH-
HBIE 3a]1a4H, TpeOyrolye IPUMEHeHNUS 3HaHUH 13
Pa3sHBIX Pa3leNoB IIKOJIBHOTO Kypca (U3HKH, a
TaKoKe WHTETPAIMH 3HAHUH N3 APYTHX MIPEAMETOB
€CTECTBEHHOHAYYHOTO  I[MKJA:  BBICTPaWBaTh
JIOTHYECKYIO LEMOYKY pacCyKJIeHUl ¢ Omopoit Ha
H3y4YEHHbIE  3aKOHBI,  3aKOHOMEPHOCTH M
(du3nYecKue sIBICHHS

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE CPEJICTBa
MOMCKa, aHaIN3a U
HHTEpIpeTaIni
“HPOPMAIIH 1
WHPOPMAIIOHHEIE
TEXHOJIOTHH IS
BBITIOJTHEH U 33714
mpodecCHOHATBHOM
JIeSITeTbHOCTH.

MP 1.4. BBIABIATH 3aKOHOMEPHOCTH M HPOTUBOPEUYUS B
paccMaTpUBaeMbIX SBICHUSX;

MP 2.2. criocoOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIEHOMY
MOUCKY  METOMOB  pEUIeHHs  TNPaKTHIeCKHX  3ajad,
MIPUMEHEHHIO Pa3JIMIHBIX METO/IOB ITO3HAHNS,

MP 2.3. oBnaieHHe BHIAMU JESATEIHHOCTH IO TOTYUCHHIO
HOBOTO 3HAHHs, €0 MHTEPIIPETAlMi, NPeoOpa3oBaHUIO H
MPUMEHEHHUIO B Pa3IMYHBIX YUeOHBIX CUTYyalUsiX, B TOM
YHCIIe IPU CO3JJaHUH YIeOHBIX M COLIMAIBHBIX MPOEKTOB;
MP 3.1. BnageTh HaBBIKAMH IOJy4YeHUs] WHOpManuu H3
HCTOYHHUKOB DAa3HBIX THIOB, CaMOCTOSITEIBHO OCYIIECT-
BIIATH MOWCK, aHAIN3, CHCTEMAaTH3alNI0 U HHTEPIIPETALUIO
nH(pOpMaIN Pa3IHIHBIX BHIOB H (OPM IIPEICTABICHNUS,;
MP 3.3. ouieHHBaTh JOCTOBEPHOCTb, JIETHTUMHOCTH HH(OP-
Mallik, €€ COOTBETCTBHE IPABOBBIM M  MOPAJbHO-
3TUYECKUM HOpMaM;

MP 3.4. ucnonb3oBatk cpencTsa HHGOPMAILMOHHBIX U KOM-
MYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OPTaHH3AI[MOHHBIX 3a/ad ¢ coOIIo-
JICHHEM TpeOOBaHUH SPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
THTHEHB], PecypcocOepexeHHs, TPaBOBBIX M ITHYECKHX

TP 96) cdhopMHpPOBaHHOCTE COOCTBEHHOW MO3H-
LM 110 OTHOILICHUIO K (pM3H4ecKoit nHdopmarmy,
TOJIy4aeMOH M3 Ppa3HbIX HCTOYHUKOB, YMEHHH
HCTIONB30BaTh  NU(POBBIC  TEXHOJOTHH  JUIA
MIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALUH H
MpeACTaBICHUS y4eOHOH W HaydHO-TOMYISIPHOM
nHpopManuy; pa3sBUTHE YMEHHH KPUTHYECKOTO
aHaJIM3a MoJTy4aeMoi HH(POpMaLNH;

IIP 1ly) oBnageHWe pa3IMYHBIMH CIOCOOAMH
padoThI c nHpopMarmeit ¢busnuecKoro
COZIEpXKaHMsI C HCIIOJIb30BAHINEM COBPEMEHHBIX
MHQOPMAIMOHHBIX ~ TEXHOJIOTHH,  pa3BUTHE
YMEHHH KpPUTHYECKOTO aHaIW3a M  OIEHKH
JIOCTOBEPHOCTH ITOJIydaeMoi nH}popMaIm
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HOPM, HOpM HH(opMannoHHOH 0€30MacCHOCTH

OK 03. IlnanupoBats 1
peann3oBEIBaTH
coOCTBEHHOE
npodeccHoHaTbHOE U
JIMYHOCTHOE Pa3BHUTHE,
NpEIIPUHAMATEIbCKYIO
JIeATENBHOCTD B
npodeccrnoHanbHOI chepe,
HCTIOIB30BaTh 3HAHUS 11O
MIPaBOBOH 1 (pHUHAHCOBOIT
IPaMOTHOCTH B Pa3JIMIHEIX
KU3HECHHBIX CHTYaLHsIX.

JIP 6.3. nHTepec K pa3nu4YHBIM cdepaM NnpodeccrnoHaTbHON
JIeITeTbHOCTH, yMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymeit mpodeccmn W peanrn3oBBIBaTE COOCTBEHHEIC
KU3HEHHBIE TUTAHBI;

JIP 6.4. TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHUIO U
camM000pa30BaHUIO Ha MIPOTSHKEHUH BCEl XKHU3HU;

MP 1.3. onpenensiTh UeNH JEATEILHOCTH,
TapaMeTphl ¥ KPUTEPHU UX JTOCTHKEHHS;

MP 1.5. BHOCUTb KOPPEKTUBEI B JICSITEIBHOCTD, OLICHUBATh
COOTBETCTBUE pE3yJbTaTOB IIETAM, OLEHUBATH PHUCKH
MOCINIEICTBUH AESTENbHOCTH;

MP 2.5. craBuTh 1 HOpMYIHPOBATH COOCTBEHHBIC 33241 B
00pa3oBaTeNbHOM AESTENPHOCTH U XKM3HEHHBIX CUTYAIHAX;
MP 2.9. paspabareiBaTh IUIaH pEIICHUS HPOOJIEMBI C
ydeToM  aHaiM3a  HMMCIOIIMXCS ~ MaTepHalIbHBIX |
HeMaTepHaJIbHBIX PECYpPCOB;

MP 2.11. yMeTh NEpPEHOCUTH 3HaHMS B IIO3HABATEIILHYIO U
MIPaKTUYECKYIO 00JIaCTH XKU3HEEATETbHOCTH;

MP 2.12. yMeTp HWHTETpUPOBATH 3HAHUSA U3 PaA3HBIX
MpeaMETHBIX o0nacTeit

MP 6.1. caMOCTOATENFHO OCYLIECTBIATH NO3HABATEIBHYIO
NEATeIbHOCTD,  BBUIBISITH ~ NPOOJEMBI,  CTaBUTh |
(opMynmpoBaTh COOCTBEHHBIE 3a/1auil B 00pa3oBaTeNIbHOM
NEeATEIBHOCTH M )KU3HEHHBIX CUTYaINsX;

MP 6.7. crioco6cTBOBaTh (YOPMUPOBAHUIO U MPOSBICHHIO
IIMPOKOH SpYyIUIMU B Pa3HBIX OOJMAcTAX 3HAHHM, MOCTO-
SIHHO TIOBBIIIATH CBOW OOpa30BaTENbHBIA W KyJIbTYPHBIH
YPOBEHB;

MP 7.2. BmajeTh HaBBHIKAMH IO3HABATEIFHON pe(IIeKCHH
KaK OCO3HAHHS COBEPIIACMBIX ACHCTBHI U MBICIHTEIBHBIX
MIPOLIECCOB, MX PE3YNIbTATOB M OCHOBAHHMH

3a/laBaThb

TP 7y) copMUpoBaHHOCTE YMEHHI HCCIIEIOBAT
W aHAIM3HPOBATh Pa3sHOOOpasHble (U3MUECKHUE
SIBJICHHSI U CBOMCTBA OOBEKTOB, IPOBOIUTEH CaMO-
CTOSITENIbHBIE HCCIICJOBAHUS B pealbHBIX U
71a00paTOPHBIX YCIOBUSAX, YUTATh U AHAIH3HPO-
BaTh XapaKTEPHCTUKU MPUOOPOB M YCTPOICTB,
OOBSICHATD NPUHLIUIBI UX PAOOTHI;

IIP 12y) oBnageHHe OPraHU3ALUOHHBIMH U
MI03HABATEIBHBIMA YMEHHUSIMH CaMOCTOSITEIEHOTO
MpUOOpeTeHNsl HOBBIX 3HAaHWH B  Ipolecce

BBITIOTHEHUS MPOEKTHBIX " y4eOHo-
HCCIIeIOBATENECKUX paboT, yMEHUAMH paboTaTh
B TIpylmme C  BBIIOJHCHHEM  Pa3IMYHbIX
COLMAIBHBIX  pOJICH, IUIAHMPOBaTh  paboTy
IpYIIbI, paIMOHAIBHO pacrpenesnsiTh

NESITCIbHOCTh B HECTAHNAPTHBIX CUTYAIIHsAX,
aJICKBaTHO OIICHMBATh BKJIAJ KAXIOrO U3
YYaCTHUKOB TPYIIIBI B peleHne
paccMaTpuBaeMoii mpoOIeMBbI

OK 04. DddexrrBHO
B3aUMOJICHCTBOBATb 1
paboTaTh B KOJUIEKTHBE U
KOMaHJIE.

JIP 1.5. rOTOBHOCTH BECTH COBMECTHYIO JAEATEIBHOCTb B
UHTEpecaX TIPAXOAAHCKOro oOIIEeCTBa, Y4YacTBOBAaTh B
caMoympaBJIeHNH B 00IIe00pa3oBaTeNbHON OpTraHU3alUuN H
JIETCKO-FOHOIIECKHX OpPTaHU3alHsX;

JIP 1.6. ymeHume B3aMMOJEWCTBOBATh C COIHATBHBIMHU
HHCTUTYTAMH B COOTBETCTBUH C WX (QYHKUMSIMH U
Ha3HAUYCHUEM;

MP 4.1. ocyiiecTBIsATh KOMMYHHUKAIIMH BO BceX chepax
KHU3HU;

MP 4.2. pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOLICHUS,
MMOHUMATh 3HAYEHHE COLHUAIBHBIX 3HAKOB, PAaclO3HABAThH
MPEIIOCEUTKA  KOH(PIUKTHBIX CHUTYyallMid ¥ CMATYaTh
KOH(ITUKTEI,

MP 4.5. pa3BepHyTO U JIOIMYHO H3/1araTh CBOI TOUKY
3pEHHUs C UCTIOJIb30BAHUEM S3bIKOBBIX CPEACTB;

MP 5.1. noHuMMaTh ¥ HCIIOJIb30BaTh NPEUMYIIECTBA
KOMAaH/IHOW U WHAWBUAYaIbHON PabOTHI;

MP 5.2. BelOMpaTh TEeMaTHKy H METOABI COBMECTHBIX
JNEWCTBUI C y4eTOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
KaXJIOTO WICHAa KOJUICKTHBA;

MP 8.4. sMmmarun, BKJIIOYAIOIIEH CIHOCOOHOCTH IMOHUMATH
SMOIIMOHATIBHOE COCTOSHUE JIPYTUX, YYUTHIBATH €ro NpH
OCYLIECTBICHHH  KOMMYHHKAILMHM,  CHOCOOHOCTH K
COYYBCTBHIO U CONEPEKHUBAHUIO;

MP 8.5. coumanbHBIX HABLIKOB, BKJIIOYAIOIIMX CIIOCO0-
HOCTh BBICTpauBaThb OTHOLICHUS C JPYTHMMHU JIOJIBMH,
3a00THTHCS, IPOSIBIISITh MHTEPEC U Pa3pemars KOHQIAKTHI;
MP 9.3. mpu3HaBath CBO€ IPaBO U MPABO APYIHUX JIOJEH Ha
OIIUOKU

I[P 100) oBnageHwe ymeHHsMH paboTaTh B
IpYIIE C BBHITOJHEHHEM Pa3JIMYHbIX COLUAIBHBIX
pouei, [UIAHUPOBATh paboTy  TpymIb,
palMOHATEHO — PACHpeneNiaTh JeITeIbHOCTh B
HECTaHIAPTHBIX CHUTYyaIHsX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXAOTO M3 YYaCTHHKOB
TPYIIBI B pellieHHe paccMaTpHBaeMOH IPpo0IeMbl
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OK 05. OcymecTBaaTs
YCTHYIO U MUCHMEHHYIO
KOMMYHHKAIHIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTEH
COLHANBLHOTO U
KyJIbTYpPHOTO KOHTEKCTA.

JIP 1.6. ymeHue B3aMMOJEWCTBOBAaTH C COLMATbHBIMU
HHCTUTYTaMH B COOTBETCTBHHM C HX (QYHKIHSIMH U
Ha3HAUCHUEM;

JIP 2.2. 1eHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM
CHMBOJAaM, HCTOPHYECKOMY H IIPHPOAHOMY HacJIeIHIo,
MaMATHUKAM, TpaguIusiaM HapoaoB Poccuu, IOCTHXKEHHIM
Poccuu B Hayke, HCKYCCTBE, CHOPTE, TEXHOIOTHAX U TPYIE;

JIP 4.1. ocreTHdeckoe OTHOLICHHWE K MHpPY, BKIIOUYas
3CTETUKY OBITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CIOpTa, Tpy/Ja ¥ OOIECTBEHHbBIX OTHOIICHHUI;

JIP 8.1. chopMHPOBaHHOCTE MHPOBO33PEHUS, COOTBETCT-
BYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M oOIIec-
TBEHHOH TIPAaKTHK{, OCHOBAaHHOIO Ha JAWAloOre KyJIbTYp,

MP 3.2. co3maBaTh TEKCThl B pPa3IUuYHBIX (opMaTax c
y4eToM Ha3HaueHUs MH(GOPMAIMYU U IIENEBOI ayIUTOpHH,
BEIOMpasi  ONTHMAIbHYI0 (GOpPMy MpEACTABICHHS U
BU3yaITN3aIIH;

MP 4.1. ocymecTBIsITE KOMMYHHKAIlHd BO BceX cdepax
KU3HU;

MP 4.5. pa3BepHYTO U JOTMYHO H3JIaraTh CBOIO TOYKY
3pPEHUs C UCTIONb30BAHMEM S3bIKOBBIX CPE/ICTB

CIIOCOOCTBYIOIIIETO ~ OCO3HAHMIO ~ CBOErO0  MecTa B
MIOJINKYJIBTYPHOM MHpE
OK 06. IIposBnsiTs JIP 1.1. chOopMHPOBAaHHOCTH TPAXKAAHCKOH  MO3UIHU

rpakJaHCKO-
NaTPUOTHYECKYIO
MO3HUIINIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE NTOBE/ICHNE Ha
OCHOBE TPaJUIUOHHBIX
POCCHUICKUX TyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH,
B TOM YHCTIE C yI€TOM
rapMOHHM3aLUI
ME)XHALlUOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOILIECHUH, NPUMEHATH
CTaHapThI
AHTUKOPPYMIIHOHHOTO
TIOBE/ICHNSL.

oOydaromerocss Kak akTHBHOTO W OTBETCTBEHHOIO WICHA
poccuiickoro o01ecTBa;

JIP 2.1. chopMUpPOBaHHOCTH POCCHIICKOI TpakIaHCKOH
HCHTUYHOCTH, IAaTPHOTU3Ma, YBa)KEHUSI K CBOEMY HApOIy,
YyBCTBAa OTBETCTBEHHOCTHU mepen PoauHo#l, roppoctu 3a
CBOH Kpail, cBo0 PonuHy, cBOM SI3bIK U KYJIBTYpY, IPOIIIOE
1 HACTOsIIee MHOTOHAIMOHANBHOTO Hapoaa Poccuy;

JIP 2.2. 1eHHOCTHOE OTHOUICHHE K TOCYAapCTBEHHBIM
CHMBOJaM, HCTOPHYECKOMY M MPHPOAHOMY HACIEIMIO,
MaMsATHUKAM, TPagulusIM HapoxoB Poccum, NOCTHIKEHHIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPYIE;
JIP 3.2, chopMHPOBAaHHOCTH, HPABCTBEHHOTO CO3HAHMS,
9TUYECKOTO TOBEJCHHS;

JIP 3.3. cmocoOHOCTh OLIEHWBATH CHUTYallUI0 W NPHHUMATH
OCO3HAaHHBIC PEIICHUs, OPHEHTHPYSICh Ha MOpPATBHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH

OK 07. ConeiicTBOBaTh
COXPaHEHHUIO OKpYKaromen
cpensl,
pecypcocOepexeHuto,
MIPUMEHATH 3HAHUS 00
HN3MEHEeHUH KIINMaTa,
MIPUHIHUIIE OEPEIKITHBOTO
TIPOM3BOJICTBA,

3¢ GEeKTUBHO ACHCTBOBATH
B UpEe3BbIUAHBIX
CUTYyalluIX.

JIP 1.7. TOTOBHOCTb K TYMAaHUTApHOII M BOJIOHTEPCKOMH
JIesITeNbHOCTH,

JIP 7.1. chopMHUpPOBAaHHOCTD KOJOTUUECKOH KYJIBTYPBI, 1O-
HUMaHHUE BIMSHUS COLMAIbHO-9KOHOMUYECKUX IIPOLIECCOB
Ha COCTOSIHME MPHUPOJHON M COLMANBbHOM cpesibl, 0OCO3HAHUE
rJI00aNbHOTO XapaKTepa SKOJIOTHIECKUX IpooIIeMm;

JIP 7.2. nyaHupoBaHME U OCYIIECTBICHHE JAEUCTBUI B
OKpYKaloIlel cpefie Ha OCHOBE 3HAHHS Iielell yCTOHYMBOTO
Pa3BUTHUA YCTIOBCUCCTBA,

[P 36) BnameHWe OCHOBOIOJIATAIOIIMMH (QH3HU-
YECKUMHU MOHATHSAMH M BEIHYMHAMH, XapaKTepH-
3YIOIIMMH (PU3HYECKHE MPOLECCH (CBA3aHHBIMH C
MEXaHHYCCKHUM JIBU)KCHHEM, B3aMMOJICHCTBHEM
TeJ, MEXaHWYECKUMH KONCOAHMSIMH M BOJIHAMH,
aTOMHO-MOJIEKYJIIPHBIM ~CTPOCHHEM  BEIECTBA,
TEIUIOBBIMH TIPOLIECCAMHU; IIEKTPHIECCKIM M Mar-
HUTHBIM IOJSIMH, JJIEKTPUYECKAM TOKOM, 3JIEK-
TPOMAarHuTHBIMU KOJICOAHHSIMHU n BOJIHAMH,
OIITUYCCKUMU SBJICHUSAMH, KBAHTOBBIMH SBJICHU-
SIMH, CTPOCHHEM aTOMa U aTOMHOTO SApa, Pajano-
aKTHBHOCTBIO); BIaJCHHE OCHOBOIOJATAlOLIMMH
ACTPOHOMHUYECKMMH ITOHATHAMHA, I1O3BOJIAIOLIU-
MH XapaKTepH30BaTh IPOIECCH], MPOMCXO/ISIIINE
Ha 3Be3/lax, B 3BE3IHBIX CHCTEMAaX, B MEXTalak-
THYECKOM cpefe; NBHKCHHE HEeOECHBIX Tel,
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9BOJIIOIMIO 3Be311 U BeeneHHol;

[1P 46) BnaneHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH
W TEOpUSMH (3aKOH BCEMHPHOTO TsAroTeHus, I, 11
u III 3axonsl HploTOHA, 3aKOH COXpaHEeHUsI MeXa-
HUYECKOW DHEPTUH, 3aKOH COXpPaHEHUs] UMITYJIb-
ca, MPUHIMI CYNEPHO3ULUN CWI, MPUHIHII
PaBHOIPABHOCTH WHEPIMAIBHBIX CHCTEM OTCYe-
Ta; MOJICKYJISIPHO-KHUHETHUECKYIO TEOPHUIO CTpOe-
HUS BELIECTBA, T'a30BBIC 3aKOHBI, NMEPBBIH 3aKOH
TEPMOJUHAMUKHN; 3aKOH COXpPAHEHHs DIIEKTpHU-
yeckoro 3apsija, 3akoH Kynona, 3akon Oma s
ydyacTka 1mend, 3akoH Owma jand  MoJHOM
9JeKTpuueckoi memnu, 3akoH Jlxoymns - Jlenua,
3aKOH 3JEKTPOMAarHUTHOH HMHIYKIUH, 3aKOH
COXpaHEHUsI JHEPIHH, 3aKOH MPSMOJIMHEHHOTO
pacmupocTpaHeHHs CBETa, 3aKOH OTPaKEHUS
CBETa, 3aKOH TMpPEJIOMIICHHS CBETa; 3aKOH
COXpaHEHMsI  BHEprMM, 3aKOH  COXPaHCHHUS
HMIIyJIbCa, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro
3apsijia, 3aKOH COXPAaHEHHMs MacCOBOIO YHUCIA,
nocryiartsl  bopa, 3akoH  paIuOaKTHBHOIO
pacmazna); yBepeHHOE HCIIOJB30BAHNE 3aKOHOB U
3aKOHOMEpPHOCTEH Tpu aHauu3e (QHU3HIECKUX
SIBJIEHUH U IIPOLIECCOB;

[P 10y) chopMHPOBAaHHOCTH yMEHHH aHAIU3H-
poBaTh W OIICHMBATH MOCICACTBHUS OBITOBOH U
MIPOU3BOJCTBEHHON  /EATENIbHOCTH  4YeJOBeKa,
CBSI3aHHOM ¢ (U3MYECKUMH MpoLeccaMy, C
MO3MIMI 3KOJIOTMYECKOil 0e301acHOCTH; IpeJic-
TaBICHUH O PpAIMOHATLHOM TPHPOIOIOIH30Ba-
HUH, a TaKXKe pa3yMHOM HCIIOJIb30BaHUH JIOCTH-
JKEHUM HAayKd M TEXHOJOTMH JUIsl AajbHEeWIero
Pa3BUTHS YEIOBEYECKOTO 00IIeCTBa
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3. COAEPKAHUE YYEBHOI'O ITPEJIMETA

HaumeHoBaHue pa3aesioB
U TeM

Coaep:xanue yueOHOr0 MaTepHuaJia, JadopaTopHble M MPaKTUYECKUe 3aHATHS,
CaMoCTOSITeJIbHAsI PaboTa CTYIEHTOB

O0Bem
4acoB

Koabl koMneTeHIuii U
JIUYHOCTHBIX pe3yJibTa-
TOB, (JOPMHPOBAHUIO
3J1EMEHTOB KOTOPbIX
CIoco0CTBYET eIMHULA
MPOrpaMMBbl

1

4

Pasnen 1. Hayunblii MeTO MO3HAHNUS PUPOABI.

Tema 1. ®u3uka —
(byH1aMeHTaTbHAS HAayKa
0 MpUpoJIEe

Cooepoicanue yuebHo20 mamepuana ypoxa

dusmka - pyHnameHTagbHas Hayka o pupoje. HayuHslit MeToa MO3HaHUS U METO/IbI UCCIIEAOBAHUS
¢dusznyecKkux SBICHUM. DKCIIEPUMEHT M TEOpHs B Ipoliecce Mo3HaHus npupoxasl. Habmonenue u
bkcrepuMeHT B ¢usuke. CrocoObl M3MepeHHs (U3UYECKUX BEIMYMH (aHaJIoroBble M LU(POBbIE
M3MEPUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE CUCTEMBI).

— N[ w

[TorpemHocTr u3MepeHuil pu3nuecKux BeInIrH (a0COTIOTHAS U OTHOCUTENbHAS).

MozenupoBanue (pU3MUECKUX SBICHUA M NPOLECCOB (MaTepHajbHas TOYKa, aOCOJIOTHO TBEpAOE
TE0, WaeajbHas >KUJIKOCTb, MJICATbHBIN Ta3, TOUYEUHbIH 3apsan). ['mmore3a. dusnueckuii 3aKoH,
rpaHuilbl ero npuMeHuMoctd. Pusnyeckass teopus. Ponp u Mecto ¢usuku B (hopMupoBaHUM
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON JEATEIBHOCTH JIFOJICH.

Camocmosmenvnas paboma o6yuaowuxcs

Pemenue 3a1a4: BeIYMCIEHUE aOCONIOTHOW U OTHOCUTEIBLHOM MOTPEIIHOCTEW N3MEpPEHUI

JIP 2.2, JIP 6.4, JIP 8.1

Paszgen 2. MexaHHuKA.

Tema 2.1. Kuauemaruka

Cooeporcanue yuebH020 Mamepuana ypoxka

Mexanuueckoe BUkeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBHKeHUsA. CUCTEMBI OTCUETa
[Ipsimast u oOpaTHas 3ajaul MeXaHUKU. Paanyc-BeKTOp MaTepuanbHOM TOUKH, €ro MPOEKIUU Ha OCH
CHUCTEMBI KoopauHar. Tpaekropus.

—|=IR

[lepemerienne, cKOpoCcTh (CpelHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHallbHON
TOYKM, WX IPOEKIHH Ha OCH CHCTeMBbl KoopauHaT. CIloKeHHE IEepEMEIICHU U  CII0KEHUE
ckopocTeil. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE BUKEHHUE. 3aBUCUMOCTh KOOPAHMHAT,
CKOPOCTH, YCKOPEHUS U IYTH MaTepualbHON TOYKU OT BpPEMEHH U UX TpapuKu.

HpaxmuquKoe 3ansamue

[IpakTnyeckas pabora Ne 1. Pemenne kuHeMaTHYeCcKHX 3a1a4.

Camocmosmenvnas pa60ma 06yuai0u4uxc;z

CBobOosHOE najieHne. Y CKOpeHue CBOOOJHOrO najeHus. JBrkeHune Tena, OpoIIeHHOro MO YIJIOM K

TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepHaJIbHOM TOUKU OT BPEMEHH U UX

JIP 4.1, JIP 6.4,
JIP 8.1, JIP 8.3
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rpaduku. KpuBonuHeitHoe nBrkeHue. JIBHKEHHUE MaTepUATbHOM TOYKH 1O OKPY)KHOCTH. YTJIOBas U
nmuHeHas ckopocTh. Ilepwon um wacrota oOpamenus. lLleHTpocTpemuTensHoe (HOPMAIBHOE),
KacaTeJbHOE (TaHTCHIIMAILHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHUYEeCKHne YCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CHUAOMETp, IBMIJKEHUE CHApSIOB,
[IeMHbIe, IecTepEHYATHIC M PeMEHHBIC TIepeiadr, CKOPOCTHBIE JIN(THI.

Tema 2.2. [lunamuka. |CamocmosmenvHas paboma 00yuanuuxcs 12
[lepBblit 3akoH HbtoTona. MHepunaneHbie cuctemsl oTcuéra. [IpuHuun otHOcuTenbsHOCTH [amunes.
Heunepuuanbubie cucteMbl 0TCUETA (ONpeiesieHue, TPUMEPHI).
Macca Tena u Bec. Cuna. BzaumopeiictBue ten. [lpunmun cyneprio3unuu cui. BTopoit 3akoH
nrHamMuKy HproTOHA [U1s1 MaTepuanbHOU TOUKH. Tpernil 3akoH Hpr0TOHA JU1s1 MaTEpUaIbHBIX TOUEK
3aKOH BCEMHUPHOI'O TATOTEHHS. DKBHUBAJIEHTHOCTh T'PABUTALMOHHOW M HMHEPTHOM Macchl. Cuna
TSOKECTU. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO TMAJeHUsI OT BBICOTHI HAJl TOBEPXHOCTHIO TJIAHETHI U
0T reorpaduieckoi MUpOThL. JBrKeHHEe HEOECHBIX Tell U X cyTHUKOB. 3akoHbl Kemnepa. [lepas
KOCMHYECKast CKOPOCTb. AP 2.2, IP 4.1, JIP 6.4,
Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, IBHKyIErocsi ¢ yCKOpEeHHEM. JIP 8.1, JIP 8.3
JlaBnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumena.
Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHS CKOJbXEeHHMs W cuia TpeHHus nokos. Kosdduuuent
TpeHus. Cuiia COMpPOTUBIICHUS TPHU JBIXKCHUHM Tella B KUIAKOCTU WIM ra3e, e€ 3aBUCHUMOCTb OT
CKOPOCTH OTHOCUTEJIBHOTO JIBHKEHHUSI.
[ Ipaxmuueckoe 3anamue
[TpakTiueckast pabota Ne 2. Pemenne 3amau mo teme «3akoHbl HbIOTOHA ¥ BCEMUPHOTO TSATOTEHHUS. 2
Cunpl ynpyroct. CUIbl TPEHHS»
Tewma 2.3. Cratuka Camocmosamenvras paboma 00y4arouuxcsi 8
TBEP/Oro Tela. AGcomoTHO TBEpHOe Teno. [locTynatensHoe W BpaliateabHOE ABMKEHHE TBEPAOTO Tena. MOMEHT
CHJIBI OTHOCHUTEJILHO OCH BparieHus. [1neuo cubl.
CroxeHue cuj, TPWIOKEHHBIX K TBEpAomy Teny. LleHTp Tskectn Tena. YcCIoBUSL paBHOBECHS
TBEPJIOTO TeJa. Y CTOMYMBOE, HEYCTOMUMBOE, OE3pa3InNyHOE PABHOBECHE. P 4.1, JIP 6.4,
TexHu4eckne YCTpPOWCTBA W TEXHOJIOTMYECKHE NIPOLECCH: KPOHIUTEHH, CTPOMUTENBHBIA KpaH, JIP 8.1, JIP 8.3
enéTyaTble KOHCTPYKITUU.
Pemienue 3agau no reme «CtaTuka TBEpJOTO TEJIa»
Tema 2.4. 3aKkoHBI Camocmosmenvras paboma 00y4aruuxcs 14
COXpaHCHHUs B MCXaHHKE. [MIMIynbC MaTepUalbHOM TOYKH, CHCTEMbl MaTepuajbHbIX TOYeK. LleHTp Macc cucremsl JIP 1.1, JIP 1.6,
MaTepHalbHBIX TOUEK. Teopema 0 NBHKEHHUH LIEHTPa Macc. JIP 4.1, JIP 6.4,
MMnynbe Tena. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBIMKEHHNE KaK COXPAHEHUE UMITYJIbCa JIP 8.1, JIP 8.3

MoMeHT HNMITYJIbCa MaTepHaHBHOﬁ TOYKH. Hpe)ICTaBJ'IeHI/Ie 0 COXpaHCHHMM MOMCHTA HUMITYJIbCa B
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[IEHTPAIbHBIX TMOAX. PaboTa cuiibl Ha MaJloM M Ha KOHEYHOM IepeMmenieHuu. [padudeckoe
npecTaBiIeHnEe paOOTHI CHIIBL.
MOIIIHOCTH CHJIBL.

Kunerndeckasi 3Heprusi MaTepualbHONM TOYKHU. TeopemMa 00 M3MEHEHHWH KHHETUYECKOW 3HEpruu
MaTepUAIbHON TOUKHU.

[loTreHnManpHble W HenoOTeHUHUanbHble cuibl. IloTeHnumanbHas sHeprus. [loreHnmanbHass >Heprus
yrnpyro — aeOpMHpPOBAaHHOW mpyxkuHbl. [loTeHIManbHas HHEPrUs Tela B OJHOPOIHOM
rpaBUTALMOHHOM IoJie. [loTeHanpHas sHeprus Tejaa B rpaBUTAllMOHHOM I10JI€ OJHOPOAHOrO Iapa
(BHyTpH ¥ BHE 1apa). Bropast kocMuyeckasi CKOpocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMMOTEHUUAIBHBIX CHUJI C U3MEHEHUEM MEXaHWYECKON 3HEPruu CUCTEMBbI Tel. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW YHEPTUH. YIIPYTrue U HEYNPYTHE CTOIKHOBEHHS.

YpaBHeHHe bepHyiun Uil uAeaIbHOM )KUIKOCTH KaK CIEACTBHE 3aKOHA COXPAaHEHMsI MEXaHUYECKOU
DHEPIUH.

Pemenue 3a1a4 no teme «KuHernueckas u noTeHIMaIbHast SHEPTHsl. 3aKOHbI COXPAHEHUS UMITYJIbCa
U DHEPTUN»

Paspnen 3. MosekyasipHasi Qu3uKa 1 TEPMOAMHAMMKA.

Tema 3.1 OcHOBEI
MOJIEKYJISIPHO-
KHMHETHYCCKOU TCOPHH.

Camocmosamenvras pa60ma 06)/’{61}01/1/;1/[)60}1

OcHOBHbBIE OJIOKEHUS MOJIEKYJIsApHO-KuHeTHnueckoi teopuu (MKT), ux onbsiTHoe 000CHOBaHME.
Huddysus. BpoyHoBckoe nBmwkeHne. XapakTep ABIKEHHS U B3aUMOJCHCTBUS YaCTHIl BEUICCTBA.
Mogenu cTpoeHHs ra3oB, KUIAKOCTEH U TBEPIBIX TeN U 0OBSICHEHHE CBOMCTB BEILLIECTBA HA OCHOBE
aTuX Mojeneid. Macca u paszmepsl moJekyn (atomoB). KommuectBo BemectBa. IlocrosiHHas
ABoraspo. TerioBoe paBHoBecue. TemnepaTrypa u crnocoObl e€ m3Mepenus. lllkana Temmnepartyp
Henscus

Mognens uAcalbHOTO ra3a B MOJEKYJIIPHO-KMHETHUUECKOM TEOpUHU: YacTHILBI ra3a JBHXKYTCA
Xa0THYECKU U HE B3aMMOJEHUCTBYIOT JIPYyT ¢ Apyrom. I'a3oBeie 3aKOHBI. YpaBHeHUEe MeHpeneeBa-
Knaneiipona. AOGcomtoTHass Temmeparypa (imikana Ttemmneparyp KenbBuna). 3akoH JlanbToHa.
W3onpoueccsl B HICATbHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, M30X0pa, n300apa

CBsI3b MEXIy [aBJICHHEM W CpeJHEH KUHETUYECKOM HHEpPruer NOCTyNaTeIbHOTO TEIMJIO0BOTO
JBUKEHMSI MOJIEKYJ MAEaJbHOrO raza (OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHH
WICATHHOTO Ta3a).

CBs13b  a0COJIFOTHOM TEMIICPATYPbL TCpMO,Z[HH&MH‘-ICCKOfI CHUCTEMBI CO CpC,Z[HCfI KUHETHYSCKOMN

BHCPFI/IefI MOCTYHNATCJIIBHOT'O TCIIJIOBOT'O ABVIXKCHUS €€ yacTuil.

JIP 2.2, JIP 6.3,
JIP 6.4, JIP 8.1
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Tewma 3.2.
TepMoanHamMuka u
TEIJIOBbIE MAILIUHBI.

CamocmosmenvHas paboma odyuarouuxcs

10

Mognenb HOeaJbHOrO Tra3a B TEPMOAMHAMMKE - CUCTEMAa YPAaBHEHMH: ypaBHeHHE MeHnenceBa-
KitarelipoHa M BBIPQKEHHUE JI1 BHYTPEHHEW DJHEPIrUH. YCIIOBHUS IPUMEHUMOCTH 3TOH MOJEIH:
HU3Kas KOHLIEHTPALMs 4YacTUL, BBICOKHE TEMIEpAaTypbl. BbIpaskeHue I BHYTPEHHEH HHEPIUU
0JHOATOMHOI'0 MI€aJIbHOIO Iasa.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEIIHUX YCIOBUU 11 TEPMOJAMHAMHYECKOM
cucTteMbl. BHelmHue u BHyTpeHHHE mnapaMmeTphl. [lapaMeTpbl TEpMOAMHAMUYECKONM CHUCTEMBI KakK
CpeIHuE 3HaYCHHs BEJIMYUH, OMUCHIBAIOIINUX €€ COCTOSTHUE HAa MUKPOCKOIIMYEeCKOM ypoBHe. HyreBoe
Hayalo TepMoauHaMuKU. (CaMOINpou3BOJbHAS peEJlakcalusi TEPMOJMHAMHYECKOM CHUCTEMBI K
TEIJIOBOMY PaBHOBECHUIO.

Ternonepenaya kKak crnoco0 M3MEHEHHWsI BHYTPEHHEH SHEPrHHM TEPMOJWHAMHUYECKOW CHCTEMBI 0e3
coBepuIeHus padoThl. KOHBEKIHS, TEIIONPOBOJHOCTD, H3ITy4ECHHE.

KonnuectBo TemtoTel. TemnoéMkocTs Tena. YenbHass M MOJSIpHas TEIIOEMKOCTH BEIIECTBA.
YpaBHenue Mail epa. YaenbHas Temora cropaHus ToIulMBa. Pacdér koiaudecTBa TEIJIOTHI IpU
rerionepenaye. [lonsitue 06 aguadbaTHOM Inpoliecce.

[lepBblii 3aKk0H TepMOAMHAMUKU. BHyTpeHHss sHeprusa. KonnyectBo TemaoTel U paboTa Kak Mepbl
M3MEHEHUSI BHYTPEHHEN SHEPrUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akoH TEepMOJMHAMHKHU [JIsi PABHOBECHBIX IPOILIECCOB: uepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJMHAMMUYECKON CHUCTEMBbl NPOXOAMT €AMHCTBEHHAas ajauadara. AOCOIOTHas
TeMIeparypa.

BTtopoii 3aKk0H TepMOJAMHAMUKHU /Il HEPABHOBECHBIX MPOILIECCOB: HEBO3ZMOXKHO MEPENaTh TEIJIOTY OT
Oonee xomomHOTO Tena K Oosnee Harperomy 0e3 komneHcanmu (Kmaysmyc). HeobpaTumocTs
[IPUPOJHBIX IpoueccoB. IIpuHIMIBI AeCTBUSA TEIUIOBBIX MamnH. MakcumansHoe 3HadeHue KIIJI.
[ukn KapHo. OKoOJOTMYECKHE AacleKThl HCIOJAb30BaHMSA TEIUIOBBIX JBurareneil. Temmosoe
3arpsi3HEHUE OKPY’Karolel Cpebl.

JIP 1.1, JIP 1.6,
JIP 4.1, JIP 6.4,
JIP 7.1, JIP 7.5,
JIP 8.1, JIP 8.3

Tema 3.3. ArperarHeie
COCTOSIHUS BEILLECTBA.
da30BbIE NEPEXOIBI.

Camocmosmenvnas paboma 06y4aouuxcsi

[TapooOpazoBanue u KoHaeHcalus. Mcnapenue u kunenue. Y aenabHas TeIIoTa napoodpa3oBaHusl.
Hacelennple 1 HEHachIlEHHbIE Tapbl. KadecTBeHHas 3aBUCUMOCTbh IUIOTHOCTH M JIABJICHHS
HACBHIIIEHHOI'O Iapa OT TEeMIIepaTypbl, HMX HE3aBUCUMOCTh OT O0O0BEMA HACHIIIEHHOIO Mapa.
3aBUCHUMOCTh TEMIIEpATyphl KUIIEHUS OT JaBJICHUS B )KMJIKOCTH. BraxHocTh Bo3ayxa. AOGCOMIOTHAS
1 OTHOCHUTEIIbHAS BJIAXKHOCTD.

Teépnoe Ttemo. Kpucrammudyeckne u amopdHbie Tena. AHHM30TPONHUS CBOWCTB KPHCTAILIOB.
[1naBneHue M KpucTayuIM3anus. Y JenbHas TerioTa riasneHus. Cyonumarus.

Jlepopmaruu TBEpmoro Ttena. Pactsokenue u cxarme. Crnsur. Moayne FOnra. Ilpemen ympyrux
nedopmaruii.

JIP 6.3, JIP 6.4,
JIP 8.1
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TerioBoe pacmMpeHue S>KUIKOCTeM U TBEPABIX Tel, OO0bEMHOE U JIMHEHHOE pacllupeHHe.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHHWW YAaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS TEl
(Ha KAYECTBEHHOM YPOBHE).

[ToBepxHOCTHOE HaTshKeHHE. KO3 PUIIMEHT MOBEPXHOCTHOTO HATsDKCHUs. KanmuiuispHbIe SBICHHS.
JlaBneHne moJ MCKPUBIEHHON MOBEPXHOCTHIO >kuakocTH. Popmyna Jlammaca. IlpeoOGpasoBanue
HHEPTUu B (a30BbIX Iepexo1ax. Y paBHEHHE TEIIOBOTroO OanaHca.

Pasnen 4. DaexkTpoauHamMuka.

Tema 4.1.
DNeKTpUYEeCcKoe moJie.

Camocmosmenvras paboma 00y4anuwuxcs

DJIeKTpU3alusl Tea U e€ MPOsBICHUS. DIEKTpUUECKUM 3apsan. JlBa BHUIla 3IEKTPUUYECKUX 3aPSIOB.
[IpOBOAHMKY, TUAJIEKTPUKU U TOIYHPOBOAHMKH. DIEMEHTAPHBIN SIEKTpUUYECKUN 3apsia. 3aKoH
COXpaHEHMUsI AJIEKTPUUYECKOTO 3apsijia.

OnekTpudeckoe none. Ero pelictBue Ha anekTpudeckue 3apsabl. Hanpsyk€HHOCTh 3JIEKTPUYECKOTrO
noss. [IpoGHbIit 3apsia. JInHUM HaNPsHKEHHOCTH 3IEKTpUYecKoro noist. OTHOPOJHOE AIIEKTPUUYECKOe
nosie. B3aumopeiicTBue 3apsDKEHHBIX Tell. OJIeKTpUdeckuil 3apsa.  TouedHsle 3apsibl. 3aKoH
Kynona.

HOTGHIII/IaJII)HOCTI) OJICKTPOCTATHUYCCKOI'0  ITOJIA. Paznocth INOTCHUUAJIOB W HAIPSAKCHHUC.
HOTGHI_II/IaJ'IBHaH OQHCPIrusAa 3apsaaa B IJICKTPOCTATHUYCCKOM IIOJIC. HOTCHI_[I/IaJ'I QJICKTPOCTATHYCCKOI'O
mojisg. CBs3b HaprDKéHHOCTI/I IOJIs1 U Pa3HOCTU MOTCHUHUATIOB JIA 3JICKTPOCTATUYCCKOT'O I10JIA (KaK
OIHOPOAHOI'O, TaAK U HCO,Z[HOPOI[HOI"O). HpI/IHLII/IH CYNCPIIO3NIHHU IJICKTPUICCKUX MOJIEH.

[Tonie Toueunoro 3apsna. Ilone paBHOMepHO 3apskeHHON cdeprl. [lone paBHOMEPHO 3apsHKEHHOTO
no o0béMy mapa. Ilone paBHOMEpPHO 3apsHKEHHOM OECKOHEUHOM MIockocTH. KapTuHbl JTUHMIMA
HaIPSHKEHHOCTH 3THX NOJIEH M DKBUIIOTEHIIMAIBHBIX [TOBEPXHOCTEM.

HpOBO,[[HI/IKI/I B 3JJICKTPUYCECKOM IIOJIC. YcaoBue paBHOBECHUS  3apsAdOB. I[I/IBJICKTpI/IKI/I B
QJICKTPOCTATUYCCKOM ITOJIC. I[I/IBHGKTpI/I‘IeCKaSI MPOHUITACMOCTb BCIICCTBA

KOHHCHC&TOp. 3HeKTpOéMKOCTB KOHACHCATOpAa. 3HeKTpOéMKOCTB IJIOCKOT'O  KOHACHCATOpAa.
Hapannenbﬁoe COCAMHCHUEC KOHJACHCATOPOB. IlocnemoBarenbHOE COCTMHECHIC KOHACHCATOPOB.
3Hepr1/1;1 3apsKEHHOI'0  KOHACHCATOpA. Z[BI/I)KGHI/IC 3apH)KeHHOﬁ JaCTUllbl B OAHOPOJAHOM
QJICKTPUYICCKOM IT0JIC.

HpaxmuquKoe 3arAamue

[IpakTiueckas padora Ne 3. Pacuer emMKocTH M 3amaceHHON SHEPruM OaTtaper KOHAEHCATOPOB IpU

[apaJiyICJIbHOM U ITOCJICAOBATCIIbHOM COCIUHCHUH.

JIP 1.1, JIP 3.3,

JIP 3.4,JIP 4.1,

JIP 6.4, JIP 8.1,
JIP 8.3
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Tema 4.2. IlocTOSIHHBIN
BJIEKTPUYECKUM TOK.

CamocmosmenvHas paboma odyuarouuxcs

[locTosiHHBIN 351eKTpuyeckuil ToOK. Cuja W UCTOYHUKHM Toka, Hampstkenue, DJIC. 3akon Oma nis
y4acTKa IeMu.

:‘)J'IGKTpI/ILICCKOC COIIPOTUBJICHUC. 3aBHCHUMOCTD COIMPOTUBJICHUA OAHOPOAHOI'O IIPOBOAHHKA OT €TI0
JJIMHBI U TUIOIIaAU IMOINCPCYHOro CCUCHUA. Y nenbHOE COIIPOTUBJICHHUC BCIICCTBA.

ITocnenoBarenpHOE, TApAIUIEIBPHOE U CMEIIAHHOE COEAMHEHNE TPOBOJHUKOB Pacnpeenenue Toka u
HanpsbkeHus B rienu. [Ipasuo Kupxroda.

PaboTa smektpuueckoro Toka. 3akoH Jlxoyins-JIenma.
MOIIIHOCTb 3JEKTPUUECKOT0 TOKA. TeroBasi MOLHOCTb, BblIEIsIEMasi HA PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTUBJICHHE MCTOYHMKA TOKa. 3akoH Oma g MONHOW (3aMKHYTOM)
DIIEKTPUYECKOM 1enu. MoniHocTh ucTouHuka Toka. Koporkoe 3ampikanue. KonnpeHcarop B nenu
[MOCTOSIHHOT'O TOKa.

TexHu4eCKre yCTpONCTBA U TEXHOJIOTHYECKUE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
DIICKTPUYECKON SHEPIUU.

HpakmuquKoe 3aHAmue

[IpakTuueckass pabora Ne 4. Pacuer nemeil MOCTOSHHOTO TOKa IpU IIOCIEIOBAaTEIbHOM H
[IapaJuIeJIbHOM COCJUHEHUM IpoBOAHMKOB. TemnoBoe neiictBue Toka. Ilorepu snexTpuyeckoi
DHEPIUH.

JIP 1.1, JIP 1.6,
JIP 3.3,JIP 3.4,
JIP 4.1, JIP 6.4,
JIP 8.1, JIP 8.3

Tema 4.3 Toku B
Pa3IMYHBIX Cpeax.

Camocmosmenvnas paboma o6yuaowuxcs

OJNIEeKTpUUecKas MPOBOJAMMOCTb pA3JIMYHBIX BEUIECTB. OJEKTPOHHAas MPOBOAMMOCTh TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIIEHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTb.
JNIEKTpUUECKUN TOK B BakyyMe. CBoiicTBa 31eKTpOHHBIX MyukoB.IlonynpoBoanuku. CoOcTBeHHas U
[IPUMECHAsl IMPOBOJUMOCTb TMOJIYNPOBOAHMKOB. CBolicTBa p-n-nepexona. llomynpoBogHuKoBBIE
prOOpHI.

ODJIEKTPUYECKUIT TOK B 3JEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAs AMCCOLMALMS. DIJIEKTPOIU3. 3aKOHBI
Dapanest 175 AIEKTPOIN3a. INEKTPUIECKUN TOK B razax. CaMOCTOSTEIbHBIM U HECAMOCTOSATEIbHBIIN
pa3psa. PaznuuHble TUIIBI CAMOCTOSATENBHOTO pa3psaa. Monuus. [1nazma.

JIP 6.4, JIP 8.1

Tema 4.4. MarautHoe
1oJI€E.

Camocmosmenvnas paboma o6yyawuxcs

B3anMonencTBre IMOCTOSHHBIX MAarHMTOB M IIPOBOJHUKOB C TOKOM. MarHutHOe moise. Bekrtop
MarHuTHOM MHAYKIMH. [I[pruHIMN cynepno3uimym MarHUTHBIX nosiel. JIMHUM MarHUTHOM MHTYKIIUH.

MarnuTHoOE 1oJie MPOBOJAHUKA C TOKOM (TPSMOT0 MPOBOJHUKA, KATYIIKH U KPYTOBOTO BUTKA). OMBIT
Jpcrena.
Cwita AMniepa, e€ HalpaBJIeHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBieHHe M MOAYNb. JIBM)KEHHE 3apsDKEHHOM YacTHLbl B OJHOPOJAHOM

MarHUTHOM nosie. Pabora cuel JlopeHna..

JIP 1.1, JIP 1.5,

JIP 1.6, JIP 2.2,

JIP 3.3, JIP 4.1,

JIP 6.4, JIP 8.1,
JIP 8.3
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MarauTHoOE I10JI¢ B BCIIICCTBC. (DeppOMal"HCTI/IKI/I, mapa- 1 JuaMaraCTuKHu.

TexHuuecKue yCTpOﬁCTBa U TCXHOJIOITMYCCKHE IMPOLCCChI: IMPUMCHCHUC ITOCTOSAHHBIX MArHuTOB,
OJICKTPOMAriuToB, TECTEP - MYIBTHMETP, IJICKTPOABUIATCIIb HKO6I/I, YCKOPUTEIN BJICMCHTAPHBIX
JaCTHUII.

Hpaxmuuecxoe 3anamue

[IpakTiueckas pabora Ne 5. Pemenue 3a1au Ha TeMbl: «MarautHoe noiey, «3akoH Amiepay, «Cuia 1
Jlopenua.

Tema 4.5. Cooepoicanue yuebHo20 Mamepuana ypoxa 6

DneKTpOMarHuTHast SBieHue 31eKTpoMarHUTHOM MHAYKIMH. [loTOok BekTopa MarHUTHOM MHAYKIMH. DJC MHIyKIUH.

WHIYKIHUA. 3akoH saekTpoMarHuTHOW uHAYKIMU Dapanes. BuxpeBoe snektpuueckoe mnoisie. Toku Dyko.
[IpaBuiio JIeHna.
O J1C MHAYKIIMY B TPOBOJHUKE, IBHKYIIEMCS B OJTHOPOJIHOM MarHuTHoM noJe. [Ipasuno Jlenna. JIP 4.1, JIP 6.4,
MuaykTuBHOCTh. KaTylllka MHIYKTMBHOCTU B LIENIM ITOCTOSIHHOIO TOKA. SIBI€HME CaMOMHIYKLIMH. JIP 7.1, JIP 8.1
O /1C camouHIyKIIMu. DHEPrusi MAarHUTHOTO T0JISI KATYIIKH C TOKOM
DJIEKTPOMarHuTHoe nosie. TexHuyeckre ycTpoilcTBa U TEXHOJOTUYECKHE MTPOLIECChl: MHAYKIIMOHHAS
1e4b, COJIEHOM I, 3aIIUTA OT JIEKTPU3ALMH TEJ NP IBUKEHUU B MAarHUTHOM 110J1€ 3€MJIU
DJIEKTpOMarHuTHast MHAYKIus. [IpuHoun aeiicTBus reHeparopa 3JeKTpUIeCcKOro TOKa.

Pa3nen 5 Kosie0anus v BOJIHEI. 16

Tema 5.1 Mexanuueckue |CamocmosmenvHas paboma 00yuaouuxcs 4

Koje0aHusl. KonebatenbHas cuctema. CBOOOIHBIE KONEOAHHUS.
["apmonnueckue konebanusa. Kunemarnyeckoe M JHMHAMUYECKOE OMNMCAHME. DHEPreTUYECKOE
onucaHue (3aKOH COXpaHEHHMs MEXaHM4YeCKOW »HHepruu). BpIBOA JHHAMMUYECKOTO OMMCAHUS TP 1.3. TIP 3.2
rapMOHMYECKHUX KOoJeOaHUI U3 UX SHEPreTHUECKOr0 1 KWHEMaTHUECKOTO ONKUCaHUSI. P 3’ 3’ P 4' 1’
AMIuTyaa u aza xonedanuii. CBA3b aMITUTYABI KOJIeOaHUH MCXOAHON BEIMYUHBI C aMIUTUTYAaMU P 6' 3’ P 6' 4’
KoJIeOaHU €€ CKOPOCTH U YCKOPEHHS. P 7'1’ P 7'2’
[Tepuon u yactota konedanuii. [leproa ManbIx cBOOOIHBIX KOJEOAHUI MaTEMaTHYECKOTO MasTHUKA. 1P 7'_ 5’, 1P 8'. 1’

[leproa cBOOOIHBIX KOJ€OaHUM PYKUHHOTO MasiTHUKA.

[Tonarue o 3aTyxaroummx KoyiebaHusx. BeiHyxaeHHble koneOanus. Pezonanc. PesonancHas kpusas.
BrnusiHue 3aTyxaHus Ha BUJI P€30HAHCHOM KpUBOH. ABTOKOJI€0aHUSI.

TexHUYecKnue yCTpONCTBA U TEXHOJIOTMYECKUE TPOLIECCHI: METPOHOM, 4achl, Ka4ell, MYy3bIKAJIbHbIE

WHCTPYMEHTBHI, cericMorpad.
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Tema 5.2
DNeKTpOMarHuTHHIC
KOJIeOaHUS.

CamocmosmenvHas paboma odyuarouuxcs

KosiebarenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B UEAIbHOM KOJeOaTeIbHOM
KoHType. @opmyna TomcoHa. CBsA3b aMILIMTYABI 3apsiia KOHAEHCATOpa ¢ aMILUIMTYI0M CHIIbI TOKA B
K0JIe0aTeIbHOM KOHTYpE. 3aKOH COXPaHEHUs SHEPTUH B UJI€AJIbHOM KO0JI€0aTeIbHOM KOHTYpE.
3aTyXxawllye JIEKTPOMArHUTHbIE KosleOaHusl. BeIHYK/I€HHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHBIH TOK. MOITHOCTh MEPEMEHHOI0 TOKA. AMIUIUTYJHOE U JCHCTBYIOIIEE 3HAYECHUE CHUJIbI
TOKA ¥ HAMPSHKCHHSI IPU PA3TUIHON (opMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT BPEMEHHU.
CuHyCOUJAIbHBIA TMEPEMEHHBIH TOK. Pe3ucTop, KOHIAEHCATOp M KaTylIKa MHAYKTUBHOCTH B IICIH
CHHYCOUJIaJIbHOTO TEPEMEHHOTr0 TOKa. Pe3onaHc TOkoB. Pe3oHaHc HampspkeHuid.  MneanbHblid
tpanchopmartop. I[IpowsBojacTBo, Tmepenadya © MOTPEOJICHHUE  AICKTPUYECKON  DHEPTHUH.
OKOJIOTUYECKUE PUCKH TPU  TPOU3BOACTBE dJeKTpodHepruu. KynbTypa  HCHOIb30BaHUS
PJICKTPOIHEPTUU B TTOBCEHEBHOMN KU3HHU.

JIP 1.3, JIP 3.2,
JIP3.3,J]IP 4.1,
JIP 6.3, JIP 6.4,
JIP 7.1, JIP 7.2,
JIP 7.5, JIP 8.1

Tema 5.3
MexaHU4eCcKHe U
3JIEKTPOMATrHUTHBIE
BOJIHEI.

Camocmosmenvras paboma 00y4arouuxcst

MexaHn4yeckue BOJIHBI, yCIOBHS UX pacnpocTpaHenus. [lonepedynsie 1 mpoaonbHble BoaHBL [lepuos,
CKOpPOCTh paclpocTpaHEHUsi W JuiMHa BOJHBL (CBOWCTBA MEXaHUYECKHUX BOJH: OTpaXCHHE,
npenomiieHue, uuteppepennns u audpakuus. 3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Bricora
ToHa. TemOp 3Byka. lllymoBoe 3arpsisHeHHE OKpYKaIOIIEH CPEIbl.

JJIeKTPOMAarHUTHBIE BOJHBI. Y CIIOBHS W3y4YEeHHUs 3JIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BEKTOPOB B 3JIEKTPOMarHUTHOM BojHe. CBOICTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HUE,
npejoMIIeHue, TNojspu3anus, uHTeppepeHuus u audpakius. [lkana 37€KTPOMAarHUTHBIX BOJIH.
[IpriMeHeHrEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE M ObITY. [IpMHIMIIBI paMOCBSA3U U TEIEBUICHHUS.
Panuonokanys. DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH Cpeibl.

JIP 6.3, JIP 6.4,
JIP 7.2, JIP 7.5,
JIP 8.1

Tema 5.4. Onruka.

Camocmosmenvras paboma 00y4arouuxcst

[[psMoIMHENTHOE pacIpOCTpaHEHUE CBeTa B OJAHOPOAHOM cpexne. JIyd cBera. TOYeUHBINT MCTOYHUK
cBeTa. OTpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHUii B IIIOCKOM 3epKaJie.
Chepuueckue 3epkana. [IperomiieHne cBera. 3akOHBI TPEIOMJICHUS CBeTa. AOCOIIOTHBIN
MoKaszaTelsb npenomieHus. OTHOCUTENbHBIN MTOKa3aTeNlb npenomieHus. IlocTosHCTBO YacTOThI cBETa
Y COOTHOLIEHHE JUIMH BOJIH MIPH MEPEX0jie MOHOXPOMATHUECKOI0 CBETa Yepe3 IpaHuIly pas3zesia ABYX
ONTHUYECKUX cpell. Xoxa jiydeld B mpusMme. [ucnepcus cBera. ClnoxHbIi coctaB Oenoro cera. LIBer.
[lonHOE BHyTpeHHEE oTpaxeHue. [IpeenpHbIil yroil oJHOr0 BHYTPEHHETO OTPAKEHHUS.

JIP 1.1, JIP 1.5,
JIP 1.6, JIP 4.1,
JIP 6.4,
JIP 8.1, JIP 8.3
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CoOuparomue U pacceuBaroliye JMH3bl. ToHKasg auH3a. POKYCHOE pacCTOSHME W ONTHYEcKas CHiia
TOHKOM JIMH3BI. 3aBUCUMOCTbH (DOKYCHOTO PAaCCTOSIHHSI TOHKOW C(hepUUeCcKOi JIMH3HBI OT €€ T€OMETPHH
1 OTHOCHUTEJIBHOIO IOKazaTessa npeiaomiieHus. DopMylsia TOHKOW JIMH3BI. YBEIUYEHHE, 1aBaeMOE
NMMH30M. X0/ Jiyda, MPOLEAUIErO JUH3Y 0]l TPOU3BOJIBHBIM YIJOM K €€ IJIaBHOW ONTHUYECKON OCH.
[TocTpoeHue n300pakeHUI TOUKH M OTpe3Ka NPsMON B COOMPAIONIUX U PACCEUBAIOIIMX JIMH3aX U UX
cucremax. Onruyeckue npubopsl. Paspemaromnias cnocoOHoCTh. 113 Kak onTUyeckast CUCTEMa.

Hpaxmuuecxoe 3anAamue

[IpakTrueckas padora Ne 6. Pemenue 3a1a4 Ha TeMy: «KoyieGaHUs ¥ BOJTHBIY.

Pa3nes 6. OcHOBBI CIelIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH.

Tema 6.1. OcHOBEI
CIELMAJIbHON TEOpUU
OTHOCUTEIHHOCTH.

Camocmosmenvras pa60ma 06)/1[61}01/{414)(?6'}1

N 1IN | =t

[ paHMIBI  NPUMEHMMOCTH  KJIACCHYECKOM  MeXaHWku. IlocrynaTel cnenuasbHOM — TEOpUHU
OTHOCUTEJIBHOCTH. DHEPrus U MMILYJIbC PEIATUBUCTCKOM 4YacTULbl. CBA3b MacChl ¢ JHEPruen u
MMIYJIbCOM PEJISTUBUCTCKON YaCTUIbl. DHEPTUs TOKOSL.

[IpocTpancTBeHHO-BpeMeHHO uHTepBas. l[IpeoOpazoBanus Jlopenua. YcioBue NPUYMHHOCTH.
OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKpAIEHUE JJIUHBI.

JIP 6.4, JIP 8.1

Pasznes 7. KBanTtoBasi pusuka.

Tema 7.1.

Kopnyckynsspao -

BOJIHOBOH AyaJIu3M.

Camocmosmenvras pa60ma 06)/1[61}01/{414)(?6'}1

[ SN[

PaBHOBeCHOE TEIJIOBOE M3IyYeHHUE (M3IydeHHE a0CONIOTHO YEPHOTO Teja). 3aKoH cMmellenusi Buna.
['mnore3a Ilnanka o kBaHTax. @oTOHBL. DHeprus u umnynbc ¢oroHa. Dotordpdext. OnbiTel AT
CroneroBa. 3akoHbl poTtodddexra. YpaBuenue DitHmrerina aiia horodddekra. "Kpacnas rpanuna"
doroaddexra. JlaBaeHue cBera (B 4aCTHOCTH, JIaBIEHUE CBETa Ha aOCOJIOTHO MOTJIOIIAIOUIYIO U
A0COJIIOTHO OTpakaroIIyto nmoBepxHocTh). OnbiTel [1.H. Jlebenena.

BosHoBble cBoiicTBa uyacTull. Bomuel ne bpoitnsa. Jnuna BosnHbel ne bpoiuis u pa3mepsl obiactu
JIOKaJIM3alluy IBIKYIIEecs yacThlbl. KopmyckynnsipHo-BoaHOBON yanusM. {udpakius 371eKTpOHOB
Ha Kpuctautax. Cneuuduka wusmepeHuii B Mukpomupe. COOTHOIIEHUS HeonpeaeaEHHOCTeN
['eitzenOepra

JIP 2.1, JIP 2.2,
JIP 6.4, JIP 8.1

Tema 7.2. ®usuka aroma.

Camocmosmenvnas paboma o6yuaowuxcs

ONBITEI IO UCCIIEOBAHUIO CTPOCHUSI aToMa: IutaHeTapHas mojaenb Pesepdopaa .Iloctynater bopa.
V3nyuenue u nornomnieHue GOTOHOB MPH MEPEX0ie aTOMa ¢ OJTHOTO YPOBHS SHEPTUU Ha APYTOM.

Buast CIICKTPOB. CHCKTp ypOBHCﬁ OHEprunu aroMa BOAOPOJA. CnoHTanHoe H BBIHYKXJICHHOC
HN3JTYy4CHUC CBCTA. Ha3ep. Texuuueckue YCTpOﬁCTBa U TCXHOJIOTUYCCKUC IMTPOLCCCHI: CHCKTpaHLHLIﬁ

aHaTn3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTEP

JIP 6.4, JIP 8.1
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Tema 7.3. Pusznka
aTOMHOTO siipa U
AJIEMEHTAPHBIX YaCTHII.

CamocmosmenvHas paboma odyuarouuxcs

Hyxnonnas monens siapa [elizenOepra-lBanenko. 3apsia sapa. MaccoBoe unciio spa. M30Tomsbl.

PagroakTHBHOCTH. Asb(a-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznydenue.
3aKOH palMOaKTUBHOrO pacmaja. PajinoakTuBHbIe U30TOMLI B MpHpoae. CBONCTBA HOHU3UPYIOLIETO
W3IydeHus. BriusHUE pagroaKTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIH (POH H3IydEHHS.
Jlosumerpus. Snepubie peakiuu. Jlemenue u cuHTe3 saep. SAnepHeie peakTophl. [IpoGiemsl
YIIPaBJIsiEMOro TEPMOSJIEPHOIO CUHTE3A. DKOJIOTMYECKUE aCTIEKThl PAa3BUTHS SIAEPHOM SHEPIreTHKU.

JIP 6.3, JIP 6.4,
JP 7.1,
JIP 7.5, JIP 8.1

Pa3nea 8. DiaemeHnTsl act

OHOMHUM U ACTPOPU3NKH.

Tema 8.1. OcHOBEI
aCTPOHOMHH U
acTpo(u3uKH.

CoOeporcanue yuebno2o mamepuana ypoKkd

OTanbl pa3BUTUS acTpOoHOMMH. [IpUKIagHOE W MHPOBO33PEHUECKOE 3HAYCHHE ACTPOHOMMH.
[[puMeHUMOCTh 3aKOHOB (DU3UKH JUIsi OOBSICHEHUS TPUPOABI KOCMUYECKUX OOBEKTOB. MeTomabl
ACTPOHOMHUYECKUX HccienoBaHuii. COBpEMEHHBIE OINTHUYECKUE TEJIECKONbl, PaguOTEIECKOIIbI,
BHeaTMoc(epHas actpoHomus. Bupn 3Bé3mnoro Heba. Co3Be3amsi, spKue 3BE3/bI, TUUIAHETHI, UX
BuauMoe nBuxkeHue. ComHeunas cucteMa. Cousnie. ConHeyHas aKTUBHOCTb. MICTOYHMK >HEpPrUH
ConHua u 3BE34. 3BE3/ABI, UX OCHOBHBIE XapaKTepuCTUKH. [lnarpamma "CHeKTpajbHBIM Kiacc-
CBETHUMOCTH". 3BE3/1bI ITIaBHOM MOCIIEN0BATEILHOCTH. 3aBUCHUMOCTD '"'Macca - CBETUMOCTD" IS 3BE3 ]
rJ1aBHOM ITOCJIEIOBATEIILHOCTH.

=

BHyTpeHnHee crpoeHue 3BE31. COBpPEMEHHBIE NPEICTABJICHUSA O IPOUCXOKIAECHUM U HBOJIIOLHN
ConHua u 3B€31. Otanbl xku3HU 3BE31. Muteunsiii [1yTs - Hama ["anaktuka. [lonoxxenue u 1BuxeHue
Connua B I'amaktuke. Tunbl ramaktuk. PannoranmakTukn M kBaszapel. UEpHbIE IBIpBI B sAapax
ranakTuk. Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. Pasz0eranue ramaktuk. Teopus
bosnbiioro B3peiBa. PenukroBoe uznydenune. MacmtaOHas ctpykrypa Beenennoil. MeraranakTuka.
Hepeménnplie npo6iieMbl aCTPOHOMUH.

JIP 1.1, JIP 1.7,
JIP 2.1,
JIP 6.4, JIP 8.1

Camocmosmenvnas paboma o6yuaowuxcs

[TpopaboTKa KOHCIIEKTOB U PEKOMEHIOBAaHHOW y4eOHOM JIUTepaTypbl IO TEMaM 3aHATUI

JIP 1.1, JIP 3.4, JIP 4.1,
JIP 6.4, JIP 8.1

Dxzamen

(=)

JIP 1.1, JIP 1.3, JIP 1.5,
JIP 1.6, JIP 1.7, JIP 2.1,
JIP 2.2, JIP 3.2, JIP 3.3,
JIP 3.4, JIP 4.1, JIP 6.3,
JIP 6.4, TP 7.1, JIP 7.2,
JIP 7.5, JIP 8.1, JIP 8.3

HUTOI'O:

140




37

4. TEMATHYECKOE INTAHUPOBAHUE, B TOM YHUCJIE C YYHETOM
PABOYEM MPOI'PAMMBbI BOCHUTAHUSA C YKASAHUEM _
KOJIMYECTBA YACOB, OTBOANUMBIX HA OCBOEHHME KAK1OU

TEMBbI
HaumeHoBaHMe pa3aesioB U TeM O0beM yacoB JIP
1 2 3
Pazjen 1. Hayunblii MeTOX MO3HAHUS IPUPOABI. 4
Tema 1. ®u3nka — pyHaaMeHTaIbHAS HAyKa O TIPUPOIC 4 JIP 2.2, JIP 6.4, JIP 8.1
Pasznen 2. MexaHHuKA. 44
Tema 2.1. KunemaTuka 8 JIP 4.1, JIP 6.4, JIP 8.1,
JIP 8.3
Tema 2.2. Jlunamuka. 14 JIP2.2,JIP 4.1, JIP 6.4,
JIP 8.1, JIP 8.3
Tema 2.3. Cratuka TBEpAOro Teja. 8 JIP 4.1, JIP 6.4, JIP 8.1,
JIP 8.3
Tema 2.4. 3aK0HBI COXpPAHEHUS B MEXAHHKE. 14 JIP 1.1, JIP 1.6, JIP 4.1,
JIP 6.4, JIP 8.1, JIP 8.3
Pa3nen 3. Mousekyasipuasi pusuka u 20
TePMOIHMHAMMKA.
Tema 3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOU TEOPUH. 6 JIP 2.2, JIP 6.3, JIP 6.4,
JIP 8.1
Tewma 3.2. TepMoauHaMuKa ¥ TETJIOBBIE MAIIMHBI. 10 JIP 1.1, JIP 1.6, JIP 4.1,
JIP 6.4, JIP 7.1, JIP 7.5,
JIP 8.1, JIP 8.3
Tema 3.3. Arperatubie cOCTOAHUS BellecTBa. Da3oBbie 4 JIP 6.3, JIP 6.4, JIP 8.1
MIEPEXO/IbI.
Pa3nen 4. JinekTpoanHaMuKa. 32
Tewma 4.1. Dnextpuyeckoe noie. 8 JIP 1.1, JIP 3.3, JIP 3.4,
JIP 4.1, JIP 6.4, JIP 8.1,
JIP 8.3
Tewma 4.2. TIoCTOSAHHBIN ATEKTPUIECKUN TOK. 8 JIP 1.1, JIP 1.6, JIP 3.3,
JIP 3.4, JIP 4.1, JIP 6.4,
JIP 8.1, JIP 8.3
Tema 4.3 Toku B pa3Iu4HbIX cpeliax. 2 JIP 6.4, JIP 8.1
Tema 4.4. Marautaoe nouie. JIP 1.1, JIP 1.5, JIP 1.6,
8 JIP 2.2, JIP 3.3, JIP 4.1,
JIP 6.4, JIP 8.1, JIP 8.3
Tewma 4.5. DnexrpoMarHuTHasi UHAYKITHUS. 6 JJP 4.1, JIP 6.4, JIP 7.1,
JIP 8.1
Pa3znen 5 Kosie0anus 1 BOJIHEIL. 16
Tema 5.1 Mexanudeckue KojieOaHus. 4 JIP 1.3, JIP 3.2, JIP 3.3,
JIP 4.1, JIP 6.3, JIP 6.4,
JIP 7.1, JIP 7.2, JIP 7.5,
JIP 8.1
Tema 5.2 DnexkTpoMarHuTHBIE KOJIeOaHUSI. 4 JIP 1.3, JIP 3.2, JIP 3.3,

JIP 4.1, JIP 6.3, JIP 6.4,
JP 7.1, JIP 7.2, JIP 7.5,
JIP 8.1
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1 2 3

Tema 5.3 MexaHudeckue U 3JIEKTPOMAarHUTHbIE BOJIHBI. 4 JIP 6.3, JIP 6.4, JIP 7.2,
JIP 7.5, JIP 8.1

Tema 5.4. OnTHKa. 4 JIP 1.1, JIP 1.5, JIP 1.6,

JIP 4.1, JIP 6.4, JIP 8.1,
JIP 8.3

Pazgen 6. OcHOBBI cHeuMajJbHOW  TeOpPUH 2

OTHOCHTEJIbHOCTH.

Tema 6.1. OcHOBBI ClielIMATILHON TEOPUU 2 JIP 6.4, JIP 8.1

OTHOCHUTEIIBHOCTH.

Paszjea 7. KBanTtoBasi pusuka. 6

Tema 7.1. 2 JIP 2.1, JIP 2.2, JIP 6.4,

KopnyckyinsipHO — BOJTHOBOH JyaJIu3M. JIP 8.1

Tema 7.2. ®uzuka aroma. 2 JIP 6.4, JIP 8.1

Tewma 7.3. ®u3uka aTOMHOTO sJIpa U 3JIEMEHTAPHBIX 2 JIP 6.3,JIP 6.4, JIP 7.1,

YaCTHIL. JIP 7.5, JIP 8.1

Pa3gea 8. Ji1eMeHTBI acCTPOHOMUM M acTPOQU3UKH. 10

Tema 8.1. OCHOBBI aCTPOHOMHH U aCTPODUHKH. 10 JIP 1.1, JIP 1.7, JIP 2.1,
JIP 6.4, JIP 8.1

Oxzamen 6 JIP 1.1, JIP 1.3, JIP 1.5,

JIP 1.6, JIP 1.7, JIP 2.1,
JIP 2.2, JIP 3.2, JIP 3.3,
JIP 3.4, JIP 4.1, JIP 6.3,
JIP 6.4, JIP 7.1, JIP 7.2,
JIP 7.5, JIP 8.1, JIP 8.3

140
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5. YCJIOBUSA PEAJIN3AIIUU PABOYEN ITPOTPAMMBI YYEFEHOI'O
INPEAMETA OVIIL.12 PU3UKA

5.1 TpeOoBaHMS K MUHHMAJIbLHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecnmeYeHnIo

JJist peanuzanuu nporpaMMbl y4eOHOTO MpeAMeTa MpeayCMOTPEH:
y4eOHbIN KaOMHeT ECTeCTBEHHO-HAYYHbIX JTUCIHUIIIUH.

O6opynoBanne y4eOHOTO KaOMHeTa:
MOCaJI0UYHbIE MECTa MO KOJIMYECTBY oOydaromuxcs — 30;

pabouee MecTo mpenojaBaTens — 1;
- y4eOHO-METOINYECKOE 00ECIICUCHNUE;

CJIOBapU OOIIETEXHUYECKUX TUCIUTIIINH.
TexHuyeckue cpeacTBa O0ydeHUS:

- TPOEKTOP;

- KOMIIBIOTEP.

5.2 UudopmanmnonHoe odecnevyeHne o0yuyeHust

Ilepedyennb yueOHbIX n3nanuii, UnTepHeT-pecypcoB, 10MOJIHUTEILHOM
JIUTEepaTypbl

OcHoBHas JIUTEpPaTypa

OJI.1. Msxkumes, I'.5. ®uzuka: 10 kmacc: yueOHUMK: 0a3zoBbii ypoBeHb/ ['.41.
Msxumes, M.A. IlerpoBa, C.B. CrenanoB [u np. ].- 4-e u3n., crep.- Mocksa:
[Ipocsenienue, 2022.- 399c.- ISBN 978-5-09-087863-0.- Tekct
HENOCPEACTBEHHBIM.

OJI.2. Mskumes, I'.5l. ®usuka: 11 kmacc: ydueOHUMK: 0a3oBbIi ypoBeHb/ I'.41.
Msxumes, M.A. IlerpoBa, O.C. YroapHukoB [u 1p. |.- 4-¢ usn., crep.- Mocksa:
[Ipocremienue, 2022.- 476¢.- ISBN 978-5-09-087863-0.- TekcT
HETOCPEACTBEHHBIN.

JlonoiHUTEIBLHASA JIUTEPATYypPa

JUJL.1. Bacunbes, A. A. ®usuka. ba3osslil ypoBenb: 10—11 kiacchl : yaeOHUK 1St

CPEIHETO o0b1ero obpaszoBaHus / A. A. Bacuibes, B. E. ®enopos,
JI. I. XpamoB. — 2-e u31., ucnp. u jnomn. — Mocksa : FOpaiit, 2024. — 211 c. —
(O6meobpazoBarenpublii  muki). — ISBN 978-5-534-16086-4. —  Texkcer

anekTpoHHbI // OOpaszoBatenbHas 1atdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/544862 (nara oopamenus: 21.06.2024).
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JUJL2. PommnonoB, B.H. ®wusuka. YrmyOnenusiii ypoBenb: 10—I11 kimaccsl :

y4eOHUK Uil cpenHero o6miero oOpaszoBanus / B. H. PoguonoB. — Mocksa :
FOpaiit, 2024. — 201 c¢. — (OO61meobpa3zoBarenbubiii muki). — [SBN 978-5-534-
16087-1. — Texct : anexTpoHHbIl // O6pazoBaTenbHas miatgopma FOpaiit [caiit].

— URL: https://urait.ru/bcode/544863 (nata obpamenus: 21.06.2024).

JUL3. Actponommsi: 10—I11 xmaccer: y4eOHWUK Ui CPEIHEro  O0OIIero
obopazoBanusi / A. B.Komomuerr [u  Ap.]; OTBETCTBEHHBIE  PENAKTOPHI
A. B. Konomuen, A. A.CadonoB. — 3-¢ uszn., mnepepab. u gomn. — Mocksa :
FOpaiit, 2024. — 290 c¢. — (O061meobpa3zoBarenbubiii muki). — [SBN 978-5-534-
18300-9. — Texkct : anexkTpoHHbIl // O6pazoBaTenbHas miatgopma FOpailt [caiit].
— URL: https://urait.ru/bcode/534742 (nata obpamenus: 21.06.2024).

JJL4. Tlepensman, .. 3anumarenbHas actponomusi/ . U. Ilepenpman. —
Mockga : FOpaiit, 2024. — 182 ¢. — (OtkpsiTass Hayka). — ISBN 978-5-534-
07253-2. — Texcr : anekTpoHHbil // O06pa3oBarenbHas miatdopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/538893 (nata oOpamienus: 21.06.2024).

JULS. JmutpueBa B. @. ®usuka g1 mnpodeccuit U crenuaibHOCTEH
TEXHUYECKOTO Mpoduisi: ydyeOHUK JJsi oOpa30BaTEIbHBIX YUPEXKIACHHUM Cpejl.
npod. oopazoBanus.— M., 2016.

JUL6.Imutpuena B. @. duzuka 115 npodeccuii ¥ CrenuaibHOCTEH TEXHUYECKOTO
npodunss. COOpHUK 3anay: yueO. mocoOue i 00pa3oBaTENbHBIX YUPEKICHUN
cpen. npod. oopazoBanus. — M.,2014.

HNudopmanuonnsie pecypcsl UHTEpHETA:

NP.1.www.urait.ru — FOpaiir. OOpa3oBarenbHas 1iargopma (nata oOpaleHus
21.06.2024)

NP.2. www.yaklass.ru I[{udpoBoit oOpazoBatenbHbiii pecypc SAKmacc (mara
oOpaienust 21.06.2024).

HP.3. [Hudposoit oOpa3oBaTeIbHBIN pecypc IPRsmart
https://www.iprbookshop.ru/4.html (mataoGpamenus: 21.06.2024).

NP.4. DnexkrponHno-O6ubnuoreunas cuctema «Jlanpy. @opma moctyma
https://e.lanbook.com/(nata oOpamenus: 21.06.2024).
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