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1 OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JJUCIUILJIMHBI OY .09 ®U3UKA

1.1. MecTo 0011e00pa3oBaTe/ibHOIM JMcHUILIUHBI B cTpyKType IIIICC3

OobmeoOpa3oBarenbHast aucuuIUIiMHa «Du3nKa» SBIsETCsl  00s3aTeNbHOM  YacThIO
o0mieoOpa3oBarenbHOro nukia obpasosarenbHoi mporpammbl CITIO B cootBerctBUU ¢ PI'OC
CIIO no cnemuansHoctu 38.02.08 Toprosoe aeno.

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUSA TN CHUIIINHBI:

1.2.1. lesu u 3agaun 0011e00pa3oBaTeJIbHON TUCIUILIHHBI

ConepxaHnue TporpaMMbl 0011e00pa3oBaTeNIbHON AUCUUIUIMHBL «DU3HKa» HAINPaBICHO
Ha JIOCTH)KECHUE CIIEAYIOIINX LIeIIeH:

- (hopmupoBanue y oOy4aromuxcsi yBEpeHHOCTH B IEHHOCTH 0Opa30BaHUsl, 3HAYMMOCTH
¢u3nyeckux 3HAHUM JUII  COBPEMEHHOIO  KBaJU(UIMPOBAHHOIO  CIELUAINCTA  MpU
OCYUIECTBIIEHUHU €0 NPOPECCUOHATIBbHON JEATENbHOCTH;

- (hopMUpOBaHKE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

- OBJIQJICHUE CIEHUPUUECKOH CHCTEMOW (U3UYECKUX TOHSATUN, TEPMUHOJOTHEH H
CHUMBOJIMKOM;

- OCBOCHHUE OCHOBHBIX (PU3NYECKHUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHUE OCHOBHBIMHM METOJAMH HAy4yHOIO IO3HAHMs NPHUPOIBI, UCIOJIb3yEMbIMU B
¢usuke (HaOmIOlE€HUE, ONMCAHMWE, HW3MEPEHHE, BBIABM)KEHHWE THUIIOTE3, IPOBEICHUE
9KCIIEPUMEHTA);

-OBJIa/ICHUE YMEHUSIMH 00pabaThIBaTh AHHBIE SKCIEPUMEHTA, OOBSCHITH MOJyUYEHHBIE
pe3yJbTaThl, yCTaHABIMBATh 3aBUCUMOCTH MEXAy (U3NYECKMMM BEJIMYMHAMM B HaOJI0aeMOM
SBJICHUH, JIEJ1aTh BBIBO/IbI;

-(opMupoBaHue yMeHUs pemars (GU3MYECKUe 3a/1aul pa3HbIX YPOBHEH CI0KHOCTH;

-pa3BUTHE  TIO3HABATEIbHBIX  HMHTEPECOB, HMHTEIUIEKTYalbHBIX W  TBOPYECKHUX
crocoOHOCTel B mpolecce NpuoOpeTeHusl 3HaHUI ¢ MCIOIb30BAHUEM PA3IUYHBIX MCTOYHUKOB
MH(pOPMAlM ¥ COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH; YMEHMH (QOpMYIHpOBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TIO3MILMIO IO OTHOUIEHHIO K (¢u3ndeckol HHpopmanuy,
MOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB;

-BOCIIUTAHNE YyBCTBA TOPAOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

1.2.2. Il.iannpyemble pe3yJbTaThl 0CBOCHHUSI 0011e00pa30BaTeIbHON JTUCHUILINHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHue oOmieoOpa3oBarenbHas AUCHUIUIMHA «DHU3MKa» UMeeT INpu
dopmupoBanun u pazsutuun OK 01; OK 02; OK 03; OK 04; OK 05; OK 07. B pamkax
nporpaMMbl  y4eOHOW JMCLUIUIMHBI OOydYalOUIMMHCA OCBaMBalOTCS JUYHOCTHBIE (JIP),
metanpeametrnsie (MP) u npenMernsie pesynbratel 0azoBoro yposHs (IIPO) B cooTBeTcTBUU C
tpeboBanusimu ®I'OC CO.

Koapl
A Iliianupyembie pe3yabTaTbl 0CBOCHUA M CHUILIMHBI BKIYAKOT
pe3yJbTaToOB
JIP 03 JIYXOBHO-HPaBCTBEHHOI'O0 BOCIIMTAHUE:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHYECKOIO IOBE/ICHUS;
CHOCOOHOCTh OIICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHbBIE PELICHHUS,
OpHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHUE
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JUYHOTO BKJaJla B MOCTPOCHHE YCTOMYMBOTO OYIyIIEro; OTBETCTBEHHOE
OTHOLIEHHUE K CBOMM POJUTENIAM U (WIM) APYTUM 4YJ€HaM CEMbHU, CO3/IaHUIO
CEMbHM Ha OCHOBE OCO3HAHHOI'O MNMPHUHATUSA LIEHHOCTEW CEMEMHOWN >KU3HU B
COOTBETCTBUHU C TpaJuLIUsIMU HapoaoB Poccum.

JIP 04

DCcTETUYECKOE BOCIIUTAHHE:

JCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas OSCTETHUKY HAyYHOTO
TBOPYECTBA, MPHUCYIIETO (U3MUYECKON HAyKe; CIIOCOOHOCTh BOCIPUHHMATH
pa3jIM4YHbIe BHJBI MCKYCCTBA, TPAIUIMA W TBOPYECTBO CBOCTO M JIPYTHX
HapOJIOB, OIIYIIATh SMOLIMOHAIHHOE BO3/I€iCTBHE HCKYCCTBa,;
Y6C)KI[GHHOCTB B 3BHAYUMOCTHU OJIA JINYHOCTHU U 06H_[€CTBa OTCYCCTBCHHOI'O U
MHPOBOI'O HMCKYCCTBA, 3THHYCCKUX KYJIBTYPHBIX TPAIUIMHA H HAPOIHOTO
TBOp‘-IGCTBa; TOTOBHOCTBH K CaMOBBIpa)KeHI/IIO B pa3HBIX BHUIax I/ICKYCCTBa,
CTPEMJICHHE MPOSIBJIATH KAYeCTBA TBOPUYCCKOM JTMUHOCTH,

JIP 06

TpymnoBo€e BOCIUTAHHE:

TOTOBHOCTh K TpPYAYy, OCO3HAHHME IIEHHOCTH MAacCTEpPCTBa, TPYI0IIO0UE;
FOTOBHOCTb K AKTHBHOM JEATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOMI
HaHpaBHeHHOCTI/I, CHOCO6HOCTI) I/IHI/ILII/II/IpOBaTI), HJIaHI/IPOBaTI) n
CaMOCTOSITEIIHO BBIMOJNHATh TaKyI JCSITEIbHOCTh, HHTEPEC K Pa3IHYHBIM
chepam  TpodeCcCHOHATLHON  JEATCIIBHOCTH, YMEHHE  COBEpIIATh
OCO3HAHHBII BBHIOOP Oyaylield Nmpodeccuu M pealn30BbIBATH COOCTBEHHBIC
JKU3HEHHBIC IUJIaHbI; TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUIO U
€caM000pa30BaHUIO HA NPOTSHKCHUH BCEH )KM3HHU.

JIP 07

OKOJIOTUYECKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTb  3KOJIOTMYECKOM KyJIbTYphbl, ITOHMMAHUE BIMSAHUSA
COLIMAJIbHO-3KOHOMMYECKUX IPOLIECCOB Ha COCTOSHUE NPHUPOJHOM U
COLMAIIBHOM Cpelbl, OCO3HAHHE TIJI00AJBHOIO XapaKTepa 3KOJIOIMYECKHX
po0iieM; IIIaHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUI B OKpYXKalollel cpene
Ha OCHOBE 3HaHMs LieJed yCTOMYMBOIO PAa3BUTHUS UYEIOBEUYECTBA; AKTUBHOE
HEINpUSATUE JEHUCTBUM, NPHUHOCAIIMX BpEJ OKPYKAIOIIEH Cpelne; yMeHue
IPOTHO3UPOBAaTh  HEOJArONpPUSATHBIE  JKOJIOTMYECKHE  IOCIE/ICTBUS
IPEANPUHUMAEMBIX JEUCTBUM, NPEIOTBPAIATh HX; PACIIMPEHUE OIbITa
JESITEIBHOCTH 9KOJIOTMYECKON HApPaBICHHOCTH.

JIP 08

I{eHHOCTh HAyYHOI'O NMO3HAHMUSL:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSl HayKHM M OOLIECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha
JManore  KyJIbTyp, CIIOCOOCTBYIOIIEIO OCO3HaHMIO CBOEro MecTra B
MIOJIMKYJIETYPHOM MHPE; COBEPLICHCTBOBAHUE S3BIKOBOW M YHUTATEIIbCKOMN
KYJBTYPBI KaK CPEICTBA B3aUMOACUCTBUS MEXKIY JIIObMU U ITIO3HAHWS MUDPA;
OCO3HaHUE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIIThH
MIPOCKTHYK0 U HCCIEHOBATEIIbCKYIO0 [EATEIbHOCTh WHIUBUIYAJIbHO U B
rpyIIe.

MP 01

OBnajieHNe YHUBEPCATbHBIMY YU€OHBIMH [TO3HABATEIbHBIMH JICHCTBUSMU:

a) 6aszosvle nocuyeckue Oeucmsus. CaMOCTOSTENbHO (GOPMYJIUPOBATh U
aKTyaJu3upoBaTh  MpoOJeMy,  paccMarpuBaTb €€  BCECTOPOHHE;
YCTaHABJIMBATh CYIICCTBEHHBIN MPH3HAK WM OCHOBAHWS Ul CPaBHEHWS,
KJaccu(uKauu U 00O0OIIEHHS, ONpPEeAeTATh LEeNu JeSTeNbHOCTH, 3aaBaTh
napamMeTpsl M KPUTEPHH WX JOCTH)KEHUS; BBIIBISATH 3aKOHOMEPHOCTH W
OPOTHBOPEYHS] B pacCMaTPUBAEMBIX SBJICHUSX; BHOCUTh KOPPEKTHBHI B
JIeSITeIIbHOCTh, OIEHHBATH COOTBETCTBHE PE3YJIbTATOB IEJSIM, OILECHHBATH




PHICKH TTOCIIE/ICTBUI NIEATEIFHOCTH; Pa3BUBAaTh KPEaTHBHOE MBIILICHHE TIPU
pEIIeHUH KU3HEHHBIX MPOOIIEeM;

0) bazoevle uccredosamenvckue Oelcmeus: BIANETh HaBBIKAMH y4eOHO-
UCCIIEIOBATEICKOW M TPOCKTHOH NesATeNbHOCTH, HaBBIKAMH Pa3pelIeHUs
npoOjeM; CHocoOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY ITOMCKY
METO/IOB pEIIECHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B
MO3HAHUS; OBJIAJICHUE BHIAMH JCSITEIBHOCTH MO TMOJYYCHHIO HOBOTO
3HAaHUS, €ro HWHTEepPIpeTaly, M[PeoOpa3oBaHUI0O M MPUMEHEHHIO B
pa3IMYHBIX yYEOHBIX CHTYallUsX, B TOM YHCJE MPH CO3AaHUU YYCOHBIX U
COLIMANILHBIX TPOCKTOB; (OPMHUPOBAHUE HAYYHOTO THIA MBIIUICHHS,
BJIaJICHHE HAyYHOW TEPMUHOJIOTHEW, KIFOUYEBBIMH MOHITUSIMU U METO/aMHU;
CTaBUTh M (HOPMYITHpPOBATh COOCTBEHHBIC 3alaud B 00pa3oBaTeIbHOMN
NESTEIbHOCTH W JKM3HCHHBIX  CHUTYallUsX; BBIABISITH  NPHUYUHHO-
CJICZICTBEHHBIC CBSI3W M aKTyaJIM3UPOBATh 3a/1ady, BBLABHIaTh THIIOTE3y €€
pelIeHHs], HAXOIUTh apryMEHTHI JIJIsl JOKa3aTelbCTBA CBOMX YTBEPIKICHHIA,
3aaBaTh MapaMeTpbl U KPUTEPUH PEIICHH; aHATH3UPOBATh MOJYyYCHHBIC B
XOJIc peIIeHUs 3aJaydl  pe3yJIbTaThl, KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHE B HOBBIX YCIOBHSX; IaBaThb
OLICHKY HOBBIM  CHTyallUsM, OIICHUBaThb IMPUOOPETEHHBIH  OIIBIT;
pa3pabarbIBaTh IUTAH PEUICHUs MPOOJIEMBbI C YYETOM aHAIN3a UMEIOIIUXCS
MaTepUaTbHBIX u HEMaTepPHaJIbHBIX  PECYpPCOB; OCYIIECTBIISATh
IeJICHANPABJICHHBIA TOUCK IEPEHOCa CPENCTB W CHOCOOOB JEHCTBUS B
PO ECCUOHATIBHYIO CPE/Y; YMETh IIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U
NPaKTUYECKYIO 00aCTH )KU3HEACATEIbHOCTH; YMETh HHTEIPUPOBATh 3HAHUS
U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH; BBIIBUTATh HOBBIC HJCH, NpEJIarath
OPUTHHAIILHBIC IIOAXOJbl M PEIICHUS;, CTaBUTh NPOOJIEMbI H 3aJadH,
JIOITY CKAOIIUE aTbTCPHATUBHBIC PEIICHUS;

8) paboma ¢ unghopmayueli: BNaJCTh HABBIKAMHU MOJTyYCHUS HH()OPMALIUN U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIIATH MOUCK, aHATU3,
CHCTEMATH3aIMI0 W WHTEPHpPETAHi0O HWH(GOPMAIMH PAa3WYHBIX BUIOB U
dbopM mpeacTaBleHus; CO3/AaBaTh TEKCTHI B PA3IUYHBIX (hopMaTax ¢ y4eToM
Ha3HA4YCHUS WHQOPMAIMK M IEJICBOW ayJUTOPUH, BHIOUpAs ONTUMAIBHYIO
dbopMy TpenCcTaBleHUs U BHU3yalU3allid; OIEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh WH(OpPMAIlNU, €€ COOTBETCTBHE NPAaBOBBIM W MOpPAIBHO-
THYECKMM HOpPMaM; HCIOJIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX H
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B perieHnn KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX M OPTaHU3ALMOHHBIX 33/1a4 C COOI0IEHuEM TpeOOBaHMIA
DPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHEHBI, peCypcocOepexeHHs,
MPAaBOBBIX M OSTHYECKHX HOPM, HOpPM HH(MOpPMAalMOHHOW 0e30MacHOCTH;
BJIQJICTh  HABBIKAMH  PACIIO3HABAHWS W 3a0UTBl  WH(pOpMaIwH,
UH(POPMALIMOHHOM O€30MaCHOCTH JIUYHOCTH.

MP 02

OBiajieHre YHUBEPCAILHLIMA KOMMYHHUKATUBHLIMHA JEHCTBUSIMU:

a) obOweHue: OCYIIECTBISATH KOMMYHHUKAIMM BO BCeX cdepax KHU3HU;
pacmo3HaBaTh HeBepOadbHBIE CpEACTBA OOIIEHHUS, TOHWUMAaTh 3HAYCHUE
COLIMANIFHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKH KOH(IUKTHBIX CUTYyalun
U CMATYATh KOH(MIUKTHI; BIAJCTh PA3TUYHBIMUA CIIOCOOAMM OOIICHHS |
B3aUMOJICUCTBUS; ApPryMEHTUPOBAHHO BECTH JUAJOr, YMETh CMAr4aTh
KOH()JIUKTHBIC CHUTYyalMH; Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY
3pEHHUsI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;




0) coemecmuas OesmenbHocmb. TIOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA
KOMaHTHOW M WHAMBHUIYalIbHON pabOTHI; BBIOMpPATh TEMATHKY M METOJbI
COBMECTHBIX JAEHUCTBUIl € ydeToM OOIIMX HHTEPECOB U BO3MOXKHOCTEH
KQKJIOTO 4ICHA KOJUIEKTHBA; IIPUHUMATH LEIM COBMECTHOM NEATEIIBHOCTH,
OpPraHM30BBIBATE W KOOPAMHMPOBATh JEHUCTBUSA II0 €€ JOCTHKEHUIO:
COCTAaBJIATh IUIAH JACUCTBUM, pacHpeneisaiTb pPOJIM C y4EeTOM MHEHUHI
YYaCTHHUKOB, OOCYX/JaThb pE3yJbTaThl COBMECTHOW: palOThl, OLEHUBATh
KAauecTBO CBOEr0 BKJIAJa M KaXIOrO0 Y4YaCTHUKA KOMAaHIbl B OOIIMi
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; IpeAsaraTb HOBBIE IPOEKTHI,
OLICHUBATh WJEH C IO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH, MPAKTUYECKON
3HAYMMOCTH; KOOPAMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBUAX PEAIbHOIO,
BUPTYyaJlbHOTO ¥ KOMOMHHMPOBAaHHOT'O B3aWMOJCHCTBHUS; OCYIIECTBIATH
IIO3UTUBHOE CTPAaTETUYECKOE TIIOBEJEHUE B  PA3IUYHBIX CHUTyalUsX,
IPOSIBJIATH TBOPYECTBO M BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

MP 03

OBnajicHE YHUBEPCAILHBIMYU PErYISTUBHBIMU JCHCTBUAMMU:

a) camoopzanuzayusi; CAMOCTOSTEIBHO OCYIIECTBIIATh IO3HABATEIbHYIO
NeSITeIbHOCTb,  BBIABIATH  NpOOJIEMBbI, CTaBUTh M (HOPMYJIUPOBATh
CcOOCTBEHHBIE 3a/layd B 0Opa30BaTEIbHON NEATETLHOCTH M KU3HEHHBIX
CUTyallMsIX; CaMOCTOATENBbHO COCTAaBJIATh IUJIAH pEIIeHUs HpoOJeMbl ¢
Y4ETOM  HMMEIOIIMUXCS  PECYpPCOB, COOCTBEHHBIX  BO3MOXKHOCTEH U
IIPEIIIOYTEHUN; JaBaTh OLICHKY HOBBIM CUTYallUsAM; PACIIUPATH PAMKH
y4eOHOro NMpeaMeTa Ha OCHOBE JIMUHBIX MTPEANIOYTEHUH; JeJ1aTh OCO3HAHHBIN
BbIOOp, apryMEHTHpOBaTh €ro, OpaTb OTBETCTBEHHOCTb 3a pELICHUE;
OLICHMBAaTh IPUOOPETEHHBIH OIBIT; CIOCOOCTBOBaTh (POPMHUPOBAHUIO H
HPOSIBJICHUIO IIUPOKOW 3pYJUIMU B pasHbIX OOJACTAX 3HAHWH, MOCTOSHHO
NOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb;

0) camoxonmpo.b: 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTHBbI
B JIEATEIbHOCTh, OLIEHUBAaTh COOTBETCTBUE pE3YJbTAaTOB LEJSIM; BIIAIETh
HaBbIKAMHU T103HABATEJIbHONW peQUIeKCHH KaK OCO3HAHUS COBEpLIAEMBIX
JEMCTBUM M MBICIIMTENIBHBIX IPOLECCOB, MX PE3YJIbTATOB U OCHOBAHWUM;
UCIIOJIb30BaTh NMPHEMbI pe(IEKCUH Ul OLEHKH CUTYalluH, BEIOOpa BEPHOTO
pelIeHNs; YMETh OLEHUBaThb PUCKH U CBOEBPEMEHHO NMPUHHUMATH PELICHUS
10 UX CHWKEHUIO;

8) 2MOYUOHANLHLIL UHMENNEK!, NPeOnoaazarwull CHOPMUPOBAHHOCHb:
CaMOCO3HaHU, BKJIFOUYAIOLIETO CHOCOOHOCTh MIOHUMATh CBOE
HMOLIMOHAIIBHOE COCTOSIHUE, BHUJIETh HAMpaBICHUs] Pa3BUTUS COOCTBEHHOMU
HMOLMOHANBHON cdepsl, ObITH YBEPEHHBIM B cele; caMOperyJupOoBaHMs,
BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHME NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CIIOCOOHOCTh AaJaNTHPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHHUSM U MPOSBIIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY; BHYTPEHHEH
MOTHBAILIVM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKCHMIO LENM M YCIEXY,
ONTUMM3M, HWHHUIMATUBHOCTb, yYMEHHE JEWCTBOBaTh, HCXOJS H3 CBOMX
BO3MOXKHOCTEH;  SMIaTuW, BKJIIOYAIONIEW  CHOCOOHOCTh  TMOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE JAPYTUX, YUYUTHIBATh €r0 MPHU OCYIIECTBICHUH
KOMMYHHUKAIIMM, CIHOCOOHOCTh K COYYBCTBUIO M  COMNEPEKHUBAHUIO;
COLIMAJIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTHh  BBICTPauMBaTh
OTHOLIEHHUsS] C JPYTMMHU JIIOJbMH, 3a00THTbCS, TPOSBIATH HHTEpEC U
paspeniaTh KOH()IUKTHI,

2) npunsamue cebs u Opyeux arodeli. IPUHUMATh ce0sl, TOHUMAsi CBOU




HEIOCTAaTKU U JOCTOMHCTBA; IPUHUMATh MOTHBBI M apTyMEHTBI APYTUX
JIOJIEH NIpU aHANIU3€ PE3yJIbTaTOB AEATEIbHOCTH; IPU3HABATH CBOE IIPABO U
IPaBoO JIPYIUX JIOAEH Ha OMMOKY; pa3BUBaTh CIIOCOOHOCTh TIOHUMATh MU C
MO3ULMH JIPYTOro YEJI0BEKa;

-TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTU U CaMOOIPEAEICHHUIO;
OBJIa/ICHUE HABbIKAMH y4e€OHO-HCCIIEI0BATEIbCKOM, POSKTHON U
COLIMAJIBHON JesITEeNbHOCTH;

ITP6 01

CdopmupoBaTh NpeACTaBICHUS O POIH U MecTe (GU3UKH U aCTPOHOMHUU B
COBPEMEHHOM Hay4YHOM KapTHHE MHpa, O CHUCTEMOOOpasyioueil ponu
GU3MKK B pa3BUTUU ©CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX
TEXHOJOTHI, O BKJIQJ€ POCCUUCKUX M 3apyOeKHBIX Y4YEHBIX-(U3UKOB B
pa3BUTHE HAyKW; TIOHUMaHWe (U3MYECKON CYITHOCTH HAOII0AaeMbIX
ABIICHUN MHMKPOMHUpPA, MaKpoMuUpa U Meramupa; MOHHUMaHHE pPOJIH
aCTPOHOMHUU B TPAKTUYECKOM JEATEILHOCTH YeJIOBeKa U JalbHEHIemM
HAY4YHO-TEXHHUUYECKOM Pa3BUTHUHU, POJIK PU3UKU B POPMHUPOBAHUU KPYro3opa
¥ (QYHKIIMOHATHHOW TPAMOTHOCTH YEIIOBEKA IS PEHICHHUS MPAKTUYCCKUX
3ajad.

I1P6 02

YMeTh pacrio3HaBaTh GuU3NYECKUE SBICHUS (MIPOLIECCHI) U OOBSACHATH UX Ha
OCHOBE H3YYEHHBIX 3aKOHOB: pPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEMHOE JIBIDKEHUE, CBOOOJHOE TaJeHUE Tell, JABHXKEHUE IO
OKPY>KHOCTH, WHEpLMs, B3aUMOJICHCTBUE TeJ, KOojeOaTelbHOE IBUKECHUE,
pe30HaHC, BOJIHOBOE JBIXKeHHE;, auddy3us, OpOyHOBCKOE IBHIKEHHE,
CTPOEHHUE >KMJIKOCTEHM M TBEpAbIX Te€Jl, H3MEHEHHe oO0bemMa Ten Ipu
HarpeBaHuM  (OXJAXKJIEHUHU),  TEIJOBOE  paBHOBECHE,  HCIApEHHUE,
KOHJIEHCAIUs, TUIaBJIEHUE, KPUCTAJUIM3AUsl, KUIIEHUE, BIAKHOCTh BO3/AyXa,
CBS3b CpEAHEW KUHETUYECKOW HSHEPruu TEIUIOBOIO JBUIKEHUS MOJIEKYN C
aOCONIOTHOM  TemIeparypoi, TMOBBIIMIEHWE JaBJICHUS Traza IMpH  €ero
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEXKIY [TapaMeTpaMu COCTOSIHUS ra3a
B M30IIPOLECCaX; IEKTPU3ALMs TEJl, B3aUMOJECICTBUE 3apsl0B, HATPEBAHNE
IPOBOJIHUKA C TOKOM, B3aUMOJCICTBHE MAarHUTOB, JJIEKTPOMAarHUTHas
WHIYKUWS, JEHCTBUE MArHUTHOTO TIOJs HA NPOBOAHUK C TOKOM M
OBUKYIIUNCS — 3apsll, DJEKTPOMAarHWTHblE  KojieOaHus W BOJIHBI,
IPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE, TPEIOMIICHHE,
uHTepdepeHys, audpakius U MOISIPU3ALNS CBETa, JUCHEPCHUS CBETa;
¢doroanekTpuueckuii  3pQeKT, CBETOBOE JaBl€HHE, BO3HUKHOBEHUE
JMHENYaToro CreKkTpa aromMa BOJOpPO/a, €CTECTBEHHass M HCKYyCCTBEHHAs
pPaaMOaKTUBHOCTb.

I1P6 03

Bnagetrs ocHoBomonararomuMu (GU3NYECKUMHU TOHATUSAMU U BETUYHMHAMU,
XapaKTEePU3YIOMUMU (HU3UUECKUE MPOIECCHI (CBA3aHHBIMHU C MEXaHUUYECKUM
NIBIDKEHUEM, B3aHMOJEHCTBHEM TeJ, MEXAaHHMYECKMMH KOJIEOaHUSIMH U
BOJIHAMHU, aTOMHO-MOJ'IeKYJ'ISIpHI)IM CTpOGHI/IeM BCIICCTBA, TCIIJIOBBIMU
MpOLIECCAMM; BJEKTPUYECKUM U MATCHUTHBIM MOJSIMH, DSJIEKTPUUYECKUM
TOKOM, DJJIEKTPOMAarHUTHBIMH KOJEOAaHUSMHU UM BOJHAMH; ONTHYECKHUMH
SABJICHUAMHA, KBAHTOBBIMU ABJICHUSAMU, CTpoeHI/IeM aToMa U aTOMHOTI'O ﬂ)]pa,
PaZOaKTUBHOCTHIO); BJaJIEHHE OCHOBOMOJATAIOIIUMU aCTPOHOMHYECKHUMHU
IOHATHUAMHU, ITO3BOJIAIOIINMHN xapaKTepnsoBaTL npoueccm, HpOI/ICXOJIHHII/Ie
Ha 3BE€3/1aX, B 3BE3/IHBIX CHUCTEMAaX, B MEXIaJIaKTUUECKOM Cpelie; IBHKEHUE
HeOECHBIX Tell, DBOJIIOLMIO 3Be3] 1 BeeneHHoi.

[1P6 04

Bnagerh 3aKOHOMEpPHOCTSIMM, 3aKOHAMHU U TEOPHUSIMH (3aKOH BCEMHUPHOTO
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tarorenusd, I, II u III 3akonbl HeloTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPIrUM, 3aKOH COXPAHEHHUS UMITYJbCA, MNPUHIMI CYHEPIO3UINN CHUJI,
MPUHIIMI PaBHONPABHOCTH MHEPIMATIBHBIX CHUCTEM OTCUETA; MOJEKYISPHO-
KMHETHUYECKYI0 TEOPUI0 CTPOCHHMS BEIECTBA, T'a30BbIC 3aKOHBI, MEPBBII
3aKOH TE€PMOJMHAMUKH; 3aKOH COXPAHEHUS DJICKTPUYECKOTO 3apsiia, 3aKOH
Kynona, 3akon Owma pns ydactka 1end, 3akoH Oma Juisi  TOJHOM
3JIeKTpUYeCcKOor 1enu, 3akoH JIkoyns - JleHna, 3akoH AJIEKTPOMarHUTHON
WHIYKUWWA, 3aKOH COXPAaHEHUsl DSHEPruu, 3aKOH MPSIMOJIUHEHHOTO
pacrpoCTpaHeHUsl CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEJIOMJICHUS
CBETA; 3aKOH COXPAHEHHUS HHEPTUHU, 3aKOH COXPAHECHHS HMITYJIbCA, 3aKOH
COXpaHEHUS DIICKTPUUYECKOrO 3apsifa, 3aKOH COXpPaHEHUs MACCOBOTO YMCIIA,
noctynarsl  bopa, 3akoH  paJMOAaKTUBHOTO  pacmajaa); yBEpPEeHHOE
WCITOJIb30BAaHUE 3aKOHOB W 3aKOHOMEPHOCTEH MNpU aHamn3e (U3HYCCKUX
SIBJIEHUI U MPOLECCOB.

I1P6 05

Ymern YUYUTBIBATh I'PAHUIBI IPUMEHCHUA N3YYCHHBIX (bl/ISI/I‘IeCKI/IX MO,Z[CJ'ICfIZ
MaTcpHraJibHad TOYKa, MHCpUHUAJIbHAA CUCTEMA OTCUCTA, HACaIbHBIN ras;
MOJCIU CTPOCHUA I'a30B, JKUJIKOCTEN U TBEPAbIX TCII, TOYCUHBIN
SHGKTpI/ILIeCKI/Iﬁ 3apAan, AacepHasd MOACJIb aTOMa, HYKJIOHHAasa MOACIIb
dTOMHOI'O dJpa IIpHu pCIICHUHA (1)I/ISI/I‘IGCKI/IX 3aja4.

I1P6 06

Bnanerh OCHOBHBIMH METOAAMH HAYYHOTO ITO3HAHHSI, WCIOJIBb3YyEMBIMH B
(1)I/I3I/IKGZ NpOBOAWUTL IHIPAMBIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I'~I€CKI/IX
BCJIMYMH, BBIOMpas ONTHUMAJIbHBIA CIOCO0 W3MEPEHUS U  UCIONb3Ys
U3BECTHbIE METOABl OLICHKM IIOTPEIIHOCTEH HW3MEPEHUH, IIPOBOJIUTH
UCCIIC/IOBAaHHE 3aBUCHUMOCTEH (U3UYECKUX BEIMYMH C HCIOJIh30BAHUEM
MMPAMBIX I/I3MepeHI/If/'I, 0OBSICHITH IMOJIYUCHHBIC pPE3YJIbTAaTbhl, HCIIOJIb3YyA
q)HSI/I‘IeCKI/IC TCOPHHU, 3aKOHBI U IMOHATHA, U ACJIATh BBLIBOJbBI, CO6JIIOIIaTI)
npaBuia 0e30MacHOro TpyJda NpPU TMPOBEICHUU HCCICAOBAaHUI B paMKax
y4eOHOTO SKCIIEPUMEHTa U y4eOHO-HMCCIIEOBATEIBCKON NESATENBHOCTH C
UCIIONIb30BaHUEM HH(PPOBBIX U3MEPUTENBHBIX YCTPOUCTB U JTAOOPATOPHOTO
obopynoBanusi; cOPMUPOBAHHOCTh MPECTABICHUN O METOAaX MOTyUYECHUS
HAYYHBIX aCTPOHOMUYECKUX 3HAHUMA.

I1P6 07

CdopmupoBaTh yMeHMs pelIaTh pacyeTHbIE 3aJjaud C SBHO 3a/laHHOU
bu3nyecKoil MOJENIbIO, UCIONIb3YA (U3NYECKUE 3aKOHbl M MPUHLUIBI, Ha
OCHOBE aHaJIM3a YCJIOBUS 33a[a4uu BHIOUPATh (PU3NUECKYIO MOJETb, BBIICIATh
¢usnyeckue BeIMYMHBI U (QOpPMYJIbl, HEOOXOOUMBIE [UIsl €€ pEeIICHHUs,
IIPOBOAMTH pPAacueTbl W OLIEHHWBATH DPEATBHOCTH IOJYYEHHOTO 3HA4YEHUs
¢u3nyecKoil BENMUYMHBI, pElIaThb KAyeCTBEHHbIE 3a/layd, BBbICTpauBas
JIOTUYECKH HENPOTHBOPEUMBYIO LIEMOYKY pACCYXACHHH C ONOpOM Ha
M3YYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SIBJICHHUSL.

I1P6 08

CdopmupoBaTh yMeHHs NPUMEHATH MOJYYEHHbIE 3HAHUS Ui OOBSICHEHUS
YCIIOBUM NPOTEKaHUS (U3NYECKUX SIBJICHUN B MPUPOAEC U IS MPHUHITUS
NPAaKTUYECKUX PpEIIeHUH B TOBCEJAHEBHOM JKU3HU s oOecredyeHus
0e30MacHOCTH MpHU OOpalleHuu ¢ OBITOBHIMU NMPHUOOPAMHU U TEXHUUYECKUMU
YCTPONCTBAMHU, COXPAHEHHSI 3J10POBbS M COOIIOZICHUSI HOPM 3KOJIOTMYECKOTO
MOBE/IEHNWS B  OKpYyXKawlled cpeae; IMOHUMaHHE HEOOXOIUMOCTU
OPUMEHEHHUS JOCTIKEHMH (U3MKM M TEXHOJIOTUH JUIsl PallMOHAJIBHOTO
IPUPOJONOIB30BAHMSL.

ITP6 09

YMeTs hopMUpOBaTh COOCTBEHHYIO TTO3UIIUIO IO OTHOMICHHUIO K (PU3UUYECKOM
nH(opMaInu, MoaydyaeMoi W3 pa3HbIX MCTOYHUKOB, YMEHHUM MCIOJIb30BaTh




1u(ppoBbIE TEXHOJIIOTUU JUIS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH U
NpEeCTaBICHNUS Y4eOHOH M HAy4YHO-TIONMYJISIpHOW WH(pOpMAaluu; pa3BUTHE
YMEHHI KPUTUYECKOT0 aHajIK3a MojayyaeMol nHhopMaIuu.

I1P6 10

OBnagerb yMeHMSAMM pPaboTaTb B TIPYIIE C BBIIOJIHEHUEM DPA3JIUYHBIX
COLMAIBHBIX pOJIeH, IUIAaHUpPOBaTh pabOTy TPYIIBL, PALUOHATHHO
pacnpenesaTh AEATEIbHOCTh B HECTAHIAPTHBIX CHUTYyalUsAX, aIcKBaTHO
OLICHMBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB TpYyHNIbl B pELICHUE
paccMaTpuBaeMOi MPOOIEMBI.

I1P6 11

OBnazets (chopMHUpPOBATH MPEICTABICHHS) MPABUIAMH 3aIMUCU (PUINISCKUX
dbopmyn penbedHO-TOUEUHON cHCTeMBbl 00o03HaueHuit JI. Bpaitms (mis
CJICTIBIX U CIA0OBHUASIINX O0YYArOIINXCS).
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Ko 1 HaumeHoBanue

[Limanupyemble pe3yJIbTaThl OCBOCHUS JUCLIUIIIIMHBI

bopMHUpyEMBIX
KOMITETEHITHIA Oobmue JcuMnInHApHbIE
OK.01 JIP 06. B yacTu TPya10BOr0 BOCIIMTAHMS IIP6 01 - chopmupoBaTh MPEACTABICHUS O POJH M MecTe (DU3UKH H

Bribupats ciocoOst
pelieHus 3aaa4d
npodeccnoHaTBEHOM
JESATSIbHOCTH
IMPUMCECHUTCIIBHO K
Pa3IUYHBIM
KOHTCKCTaM

- TOTOBHOCTH K TPY/ly, OCO3HAHHE [[EHHOCTH
MacTepcTBa, TPY10J100ue;

- TOTOBHOCTb K aKTHBHOU JESITEITLHOCTU
TEXHOJOTMYECKON U OIIUAIbHON HampaBeH-
HOCTHU, CHOCOOHOCTh MHULIUUPOBATb,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH
TaKyIO JeSTeIbHOCTD;

- HHTEpEeC K pa3indHbIM chepam
poeCCUOHAIBHON JESTEIBHOCTH.

MP 01. OBJi1ageHre YHUBEPCAIbHBIMH
y4eOHbIMH NPOo¢ecCHOHATBHBIMH
JeHCTBUSIMMU:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENBHO (OPMYIIUPOBATH U
aKTyaJIM3UPOBaTh MPOOIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBINA TPU3HAK
WJIM OCHOBAHMSI JUIsI CPaBHEHUS,
Kiaccuukanuu u 0600IIeHHS;

- OIPENENATh LEH e TENbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,

- BBISIBISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B paCCMATPUBACMBIX
SIBIICHUSX;

- BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3YJIbTaTOB

aCTPOHOMHUHM B COBPEMEHHOM  HAy4YHOM  KAapTHHE MHpa, O
cucreMooOpa3yomeil poiau (U3MKH B PAa3BUTUU €CTECTBEHHBIX HayK,
TEXHUKM M COBPEMEHHBIX TEXHOJOTHM, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX  YYEHBIX-(U3MKOB B pa3BUTHE HAyKHM; ITOHHMaHHE
¢u3nyecKoil CylHOCTH HaOII0JaeMbIX SBJICHUI MUKPOMUpA, MaKpOMHpa
U Meramupa; IOHMMaHWE€ POJIM AaCTPOHOMHMM B  IPaKTUYECKOU
JIESITEJIbHOCTH YeJIOBEKa U JJallbHEUIIeM HayYHO-TEXHUYECKOM Pa3BUTHUH,
poau  ¢u3MKM B (QOPMHUPOBAHMHU Kpyrosopa U (PyHKLUHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JJIsl pELICHUs] IPAaKTUYECKUX 33]1a4;

IIP6 07 - chopmupoBaTb yMEHHs peLIaTh pacyeTHbIE 33Ja4d C SIBHO
3aJJaHHON (PU3UYECKON MOJENbI0, WCHOIBb3ySd (QHU3MUECKUE 3aKOHBI U
HNPUHLUIBI;, HA OCHOBE aHajM3a YCJIOBHUS 3a/1a4M BbIOMPATh (PU3UYECKYIO
MOJieJIb, BBIIETATh (PU3MUECKHE BEIMUYUMHBI U (HOpMYIbl, HEOOXOIUMBIE
JUIsL €€ pELIeHMs, NIPOBOAMUTH PACYETHl M OLCHUBAThb PEAIBHOCTD
MOJIyYEHHOT0 3HaueHusi (U3NYECKON BETUYMHBI; pellaTh KauyeCTBEHHbBIE
3aJa4d, BBICTPaWBas  JIOTMUECKH  HENPOTUBOPEUMBYIO  LIETIOUKY
pacCy ) IE€HHU C ONMOpOM HAa W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nueckue sIBICHUS;

ITP6 03 - BnaseTh OCHOBOMOJAraKOIIUMH (PU3NYECKUMH TMOHATHAMH U
BEJIMYMHAMU, XapaKTepU3yIOIUMH (GU3NYECKUE MPOLECCH (CBSI3aHHBIMU
C MEXaHUYECKHM JABW)KCHHMEM, B3aUMOJEHUCTBUEM TE€J, MEXAHMUYECKUMU
K0J1e0aHUSIMU U BOJTHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM BEIECTBA,
TEIUIOBBIMM  IIPOLIECCAMU; JJIEKTPUYECKUM M MAarHUTHBIM TIOJISIMH,
AIIEKTPUYECKUM TOKOM, JIEKTPOMArHUTHBIMU KOJIEOAHHUSIMU M BOJHAMU;
ONTUYECKUMU SIBJICHUSMH; KBAaHTOBBIMM SIBJICHUSIMHU, CTPOEHUEM aToMa U
ATOMHOT'O f7Ipa, PaJMOAaKTUBHOCTHIO); BIAJEHHE OCHOBOIIOJIAraIOIIUMHU




neiaiaM, OLCHHUBATH PUCKHU HOCJ'IGI[CTBI/II;'I
NeSITeITbHOCTH;

- Ppa3BuUBATh KPCATUBHOC MBLBIINIJICHUC IIpPU
PELICHUH KU3HCHHBIX MPOOJIEM;

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIAJICTh HaBBbIKAMHU Hay4HO-
HCCIIEI0BATEIIbCKON u IIPOEKTHOMN
NeSITeIbHOCTH,  HaBBIKAMHM  pa3peLIeHus
npo0Jem;

- BBUIBJIATH IIPUUMHHO-CJICICTBEHHBIE CBS3U
U aKTyaJIu3upoBaThb 3ajady BBIJIBUTATb
TUIIOTE3y €€  pa3pelleHus, HaXOIWUThb
apryMeHTbl JJIsi  JOKa3aTelbCTBa  CBOUX
YTBEP)KICHUM, 3ajaBaTb IapaMeTpbl U
KPUTEPUU PELICHMUS;

- AHaIU3MUPOBATh IIOJIyYEHHBIE B  XOZE
pelieHus 3a7aud pe3ysbTaThl, KPUTHUYECKU
OLICHMBATh 170.¢ JIOCTOBEPHOCTB,
IPOTHO3MPOBaTh ~ M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- yMETh HEPEHOCUTD 3HAHUSA B
MO3HABATENBHYIO M IMPAaKTHYECKYl0 00JacTh
KU3HEJESATENIbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX o0acTe;

- BBIJIBUTATh HOBBIE UJEH, IIPEIaraTh
OpUTHHAJIbHBIE MTOIXO0/IbI U PEIIEHUS;

- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJILHON U COLMAJIBHOW ITPAKTHKE.

ACTPOHOMUYECKHMH  TOHSATUSAMH, TO3BOJISIIOIIMMHU  XapaKTEepU30BaATh
MPOLECChl, MPOUCXOJAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJIaKTUYECKOM cpeie; IBHKEHHE HEOECHBIX TEJ, IBOJIIOIUIO 3BE3[] U
Bcenennolii;

IIP6 04 - BrajgeTh 3aKOHOMEPHOCTSMHU, 3aKOHAMHU U TEOPHUSIMHU (3aKOH
BcemupHoro tsarorenus, [, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM HSHEPruM, 3aKOH COXPAHCHUS HMITYJbCa, MPUHITUIT
CYNEPIIO3UINN CUJI, TIPUHIIUIT PABHOIPABHOCTH HHEPIMAIBHBIX CHUCTEM
OTCUETa; MOJEKYJIAPHO-KUHETUYECKYI0 TEOPUI0 CTPOEHHUSl BEIIECTBa,
ra3oBbl€ 3aKOHBI, TMEPBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsna, 3akoH Kynona, 3akoH Oma i yyacTka LIEMH,
3akoH Oma I TIOJIHOM 3JIeKTpUYecKol 1enu, 3akoH Jlxoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOM MHAYKIUH, 3aKOH COXPAHEHUSl SHEPIHH, 3aKOH
MPSIMOJIMHEMHOTO PACIpOCTPAHEHHS] CBETA, 3aKOH OTPAXXEHUsS CBETa,
3aKOH TIPEJIOMJICHMS CBETAa; 3aKOH COXPAHEHUs DSHEPruM, 3aKoH
COXpaHEHUs UMITYJIbCA, 3aKOH COXPAHEHHS IEKTPUUECKOTO 3apsijia, 3aKOH
COXpaHEHUs1 MACCOBOI'0 4MCIa, MOCTyNIaThl bopa, 3ak0OH paOaKTUBHOTO
pacmnajia); YBEpEHHOE HMCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH TP
aHanu3e PU3NYECKUX SBICHUN U MPOIIECCOB

OK 02.

JIP 08. B 00J1acTH IIeHHOCTH HAY4YHOI'0

I1P6 0S - yMeTh yYUTHIBAaTh FPAHUIIBI IPUMEHEHUS] M3YUEHHbIX
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Ucnonp3oBarb
COBpEMEHHBIE
CpezAcTBa MOUCKa,
aHaiu3a u
UHTEPIIPETAIHS
nHpopManuu u
nH(pOPMAaLMOHHbIE
TEXHOJIOTUU

JUTSI BBITIOJTHEHUST
3aza4 npodeccuo-
HAJIbHOU
JeSITeIbHOCTH

TO3HAHUS:

- ¢hopMHPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI  HAYKH u
00OLIECTBEHHON IPAKTUKU, OCHOBAHHOI'O

Ha JMasore KyjibTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0  MECTa B IOJHUKYJBTYp-

HOM MUDE;
- COBEPIIEHCTBOBAHNUE SI3BIKOBOM 51
YUTATEIIbCKOM  KYJbTYypbl Kak CpeacTBa
BSaHMOI[efICTBHﬂ MCKOAY JJXIOAbMHA u

MO3HAHUS MHPA;

- OCO3HAHHUE LEHHOCTHU Hay4HOHU
JeSITeIbHOCTH, TOTOBHOCTh ~ OCYILECTBIIATh
IPOEKTHYI0 U UCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh UHAMBUYAIBHO U B IPYIIIIE;
MP 01. OBiaieHue yYHHMBepPCAJIbHBIMH
y4eOHBbIMHU

NMO3HABATEJbLHBIMH 1efiCTBUAMM:

B) paboTta ¢ uHpopmaruei:

- BJIA/IETh HaBbIKaMU MOJTy4EHUs
UH(POPMALIUU U3 UICTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIbHO ~ OCYUIECTBIISATh  IOUCK,
aH&JIN3, CUCTEMATU3alMI0 U HWHTEpIpeTanus
uH(pOpMallK pPA3IMYHBIX BHUAOB U (GopM
IIPEJICTaBICHHUS];

- CO371aBaTh TEKCTHI B Pa3IMYHBIX popmaTax
C y4eTOM Ha3zHaueHUs MH(OpMaIK U
1[eJIEBOM ayIUTOPUH, BBIOMpPas ONTUMAJIbHYIO
¢dopMy npeAcTaBICHUs M BU3YAIHU3allUy;

(bu3nUecKux MosieNel: MaTepraabHasi TOUKa, MHEpLUUaIbHas CHCTEMa
OTCUeTa, UJeallbHbII ra3; MOJeIH CTPOCHUS ra30B, JKUJKOCTEH U TBEPIbIX
T€JI, TOYEUHBIN JIEKTPUUYECKHUH 3apsl, AI€pHAs MOJENb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTIO SI[pa MPH pelIeHnn GU3NIECKUX 3a1a4
I1P6 09 - ymets popmupoBaTH COOCTBEHHYIO MO3UIUIO 10 OTHOIICHHUIO K
buznueckoit nHGopMaIuu, NOTy4yaeMON U3 Pa3HBIX UCTOYHUKOB, YMEHUN
UCITIOJIb30BaTh IU(PPOBBIE TEXHOJIOTHU Ui MOUCKA, CTPYKTYPUPOBAHUS,
UHTEpPIPETAllMM U TPEACTAaBICHUS Yy4eOHOW U HAyYHO-MOIYJISIPHOM
uH(pOpMaLMK; PAa3BUTHE YMEHUH KPUTUYECKOTO aHaiu3a MOJydyaeMou
uHpopmarun
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- OLICHUBAThH I[OCTOBepHOCTB,
JIETUTUMHOCTE

uH(OpMaIINK, € COOTBETCTBHE TPABOBBIM U
MOPATbHO-3THYECKUM HOPHAM;

- HCII0JIb30BaTh cpencTBa WHQpOpMAIU-
OHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
peH_IeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX
Y OPraHMU3AIMOHHBIX 337a4 ¢ COOJIIOICHUEM
TpeboBaHMit 3PrOHOMHKH, TEXHUKHU
0€e30MacHOCTH, TUTHEHBI, pecypco-
cOepeXeHMsI, MPABOBBIX U 3TUYECKUX HOPM,
HOpM HH(GOPMAITMOHHOM 0€30MaCHOCTH;

- BJAJACTh HaBbIKAMH paCHOBHaBaHI/Iﬂ n
3alUThl  MHpOpPMAIK, HHGOPMAIMOHHON
0€30I1aCHOCTH.

OK 03. IitanupoBats u
pealln30BBIBATh
COOCTBEHHOE
po¢eCCuOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE,
MPETPUHAMATEITBCKY IO
JesITeNbHOCTD B
npo¢eCcCuOHAITBHON
cdepe, UCTIOTB30BATh
3HAHUA 110 PUHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUAX

JIP 03 B o0J1acTH 1yXOBHO-HPABCTBEHHOI'0
BOCIIUTAHMUS:

-- c(hOpMHUPOBAHHOCTH HPaBCTBEHHOI'O
CO3HAHHSA, DTHYECKOTO ITOBEJCHU,

- CHOCOOHOCTh OIICHMBATh CHTYAaIllMI0 H
MPUHUMATh OCO3HAHHbBIE perieHus,
OPUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HAaHHE JMYHOTO BKJIa/Ja B MOCTPOCHHE
YCTOMYUBOTO OYIyIIEro;

- OTBETCTBEHHOC OTHOIICHHE K CBOUM
poauTensM U (WIM) JPYTMM 4JlI€HaM CEMbH,
CO3JAaHHMIO CEMbH Ha OCHOBE OCO3HAHHOI'O
NPUHATUS LIEHHOCTEH CEMEMHON JKWU3HU B
COOTBETCTBUM C TpPAJUUMUsIMH  HapOJOB

IIP6 06- BiageTb OCHOBHBIMM METOAAMU HAyYHOTO IIO3HAHUS,
UCTIOJIB3YEeMBIMHU B (PH3HKE: TIPOBOJUTH MPSIMbIE M KOCBEHHBIE H3MEPEHHS
(Gu3nUecKux BEIMYMH, BHIOWMpas ONTHMANbHBIH CHOCO0 H3MEpeHHUs WU
UCTIONB3Ysl W3BECTHBIE METOJBI OIICHKH MOTPENIHOCTe W3MEpeHuil,
OPOBOJUTH HCCIENOBaHME 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH C
UCTIOIF30BAaHUEM  TPSAMBIX  HM3MEPEHHU, OOBSACHATH  IOJYYCHHBIC
pe3yabTaThl, UCHOJIb3Ysd (PU3MUECKUE TEOpUH, 3aKOHbI M MOHATUSA, U
JenaTh BBIBOJBI; COONMIOAAaTh TpaBwia 0O€30MacHOro Tpyna IpH
IIPOBE/IEHUH MCCIIEJOBAHUHM B paMKaxX yueOHOIo 3KCIIepUMEHTa U yueOHO-
HCCJIEIOBATENbCKON  AESITEIbHOCTH C  HCIHOJB30BaHUEM IU(POBBIX
U3MEPUTENbHBIX ~ YCTPOMCTB M JIaOOpaTopHOro  00OpYAOBaHMS;
c(OPMHUPOBAHHOCTh TPEJCTABICHHA O METOAaX TOJIYYCHUS HAYYHBIX
ACTPOHOMMYECKUX 3HAHMIA;

ITP6 11 - oBnaneth (chopmupoBaTh MpeACTaBICHUS) MPABUIAMH 3allHCH
busnueckux GopMyn penbe@HO-TOUSHHON cucTembl 0003HaueHuil JI.
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Poccuu;

MP 03 OsiaaageHne YHUBEPCAJIbHBIMH
peryJsiTHBHBIMU JAeCTBUAMM:

a) CAMOOPIraHU3aIMS:

- CaMOCTOSTEJILHO OCYIIECTBJISTh
[IO3HABATENIBHYI0 JI€ATEIbHOCTh, BBISBIISAThH
npobnemMbl, CTaBUTh U (OPMYJIHPOBATH
cOoOCTBEHHBIE 3a7aud B 00pa3oBaTeNbHOMN
ACATCIIBHOCTH U JKU3HCHHBIX CUTYALUAX;

- CAMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUS
npoOJEMBbI C YYETOM HUMEIOIIMXCA PECYPCOB,

COOCTBEHHBIX BO3MOYKHOCTEH u
MPEAIIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsM;
CIocoOCTBOBATH (dbopMHpOBaHNUIO u

IIPOSIBJICHUIO IIMPOKOM 3pYyIULMU B Pa3HBIX
o0nacTsX 3HAHWN, NOCTOSHHO IMOBBIIATH
CBOW 0Opa3oBaTeNbHBI M  KyJIbTYpHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIOJIb30BaTh  IpUEMbl  peduieKCuu Ul
OLIEHKM  CUTyallud, BbIOOpPa  BEPHOIO
pelieHus;

- YMETb OILICHMBAaThb PUCKH M CBOEBPEMEHHO
IPUHUMATh PELIEHUS M0 UX CHUKEHUIO;

B) IMOLMOHAIbHBIN HHTEJ/IeKT,
npeanoJaraouuii chopMupoOBaAHHOCTD:
BHYTPEHHEH  MOTHBAlUM,  BKIIOYAOLIEH
CTPEMIICHHE K JOCTHKECHHIO LIEJIU U YCIIEXY,
ONTUMHU3M, MHUIIMATUBHOCTb, YMEHHE

Bpaiins (a5 cinenbix U CiIaboBUASIINX 00YUYArOIIHXCS)
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JIeHCTBOBATb, HUCXOMS u3 CBOMX
BO3MOKHOCTEI;

-  DOMIIATHM, BKIIOYAIOMIEH CIIOCOOHOCTH
MTOHUMAaTh SMOIMOHAJIEHOE COCTOSTHHE
JIPYTHX, YIUTBIBATH €TO MPHU OCYIIECTBICHUN
KOMMYHHUKAITUH, CIIOCOOHOCTh K COUYBCTBUIO
U COIEPEIKUBAHUIO;

- COIMAJbHBIX HABBIKOB, BKJIIOYAOIINX
CIIOCOOHOCTh  BBICTPaWBaTh OTHOIICHHUS C
OPYTUMH JTIOAbMH, 3a00TUTHCS, MPOSBIATH
MHTEPEC U pa3pemaTh KOH(IUKTHI

OK 04.

D¢ dexTnBHO
B3aMO/ENCTBO-
BaTh U paboTarh
B KOJUICKTHUBE U
KOMaH/Ie

MP 03. -TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIa/ICHUE HaBbIKaMH y4eOHO-HCCIIe10Ba-
TEJIbCKOM, MTPOEKTHOW U COLMAIIBHOMN
NESITEIIbHOCTH;

MP 02. B1ageHne yHHBepcaJIbHbIMH
KOMMYHHUKATHBHBIMU J€efiCTBUSIMM:

6) coBMecTHas IesATeIbHOCTb:

- IOHUMAaTh H| HCIIOJIB30BATh IPEUMY-
IECTBA KOMaHIHOW W UHANBHUIYaJIbHOU
paboThI;

- IPUHAMATh LEJIA COBMECTHOM JAESATEINb-
HOCTH, OPTaHU30BbIBAaTh U KOOPAUHUPOBATh
JICHCTBHSI 110 €€ JOCTUKEHHUSI: COCTABIIATH
IJIaH  JIeWCTBUM, paclpeAcATh POJIH C
y4€TOM MHEHUH yYaCTHUKOB OOCYXKIaTh
pe3yJbTaThl COBMECTHON pabOThI;

- KOOPJIMHUPOBATH U BBINOJIHATH paboTy B
YCJIOBUSIX P€albHOI0, BUPTYAJIbHOIOU

IIP 10 - oBmagerb yMeHHUAMHU paboOTaThb B TPYyNINE C BBITOJHEHHEM
pa3IMyYHBIX COLMAJIBHBIX pOJIeH, IUIAHUPOBaTh pabdoTy  TIPYIIIIbI,
palMOHAIBbHO PACIPEENATh AEATEIbHOCTD B HECTAHIAPTHBIX CUTYaLUsX,
aJIeKBaTHO OLIEHUBATh BKJIAJ Ka)XK/10T0 U3 YYaCTHUKOB I'PYIIIbI B pEIICHUE
paccMaTpuBaeMoi MpoOIeMbl
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KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISITh MO3UTHUBHOE
CTPaTEruuecKoe MOBECHUE B PA3TUIHBIX
CHUTYAIIHSIX, POSIBIISITH TBOPYECTBO U
BOOOpakeHUE, ObITh MHUITUATUBHBIM.

MP 03. OBiaieHue YHUBEPCAJIbHBIMH
pPeryJisTHBHbIMH J1eHCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATHh MOTHUBBI U PTYMEHTHI JIPYTHX
JIFO/ICH TIPU aHAJIM3€e Pe3yIbTaToOB
JESITCIIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JAPYTUX
JIIOJIEHN Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHHMATh MHUP C
MO3UIUH JIPYTOT0 YEJIOBEKa;

OK 05. OcyuecTBasiTh
YCTHYIO W TUCEMEHHYIO
KOMMYHHKAIUIO Ha
rOCyIapCTBEHHOM
si3b1Ke Poccuiickoi
denepanyu ¢ y4eToM
0COOEHHOCTEH COIHU-
QIBHOTO U KYJBTYPHOTO
KOHTEKCTa

JP 04 B ob0aactun
BOCIIMTAHMS:

- 3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAs
9CTETUKY HAay4YHOI'0 TBOPYECTBA, IPUCYIIETO
buznyeckoil HayKe;

- CIOCOOHOCTh BOCHPHUHHMMATH PA3IUYHBIC
BUJIbI UCKYCCTBA, TPAAULUU U TBOPYECTBO
CBOECTO 158 I[p}IFI/IX HapOJIOB, OHIYHIaTI)
HMOIIMOHAJIBHOE BO3/IEWCTBUE UCKYCCTBA;

- Y6G}KI[€HHOCTI> B 3HAYNMOCTH JJIA
JAYHOCTH M OOIIECTBA OTEUYECTBEHHOI'O U

I3CTCTUYECCKOI0

MHPOBOTO HCKYCCTBa, STHUYECKHUX
KyJbTYpHBIX ~ TpPagulMid W  HApOJHOIO
TBOPYECTBA;

- TOTOBHOCTb K CAaMOBBLIPAKCHHIO B PA3HBIX

IIP6 02 - ymers pacrno3HaBaTh (hU3HYECKUE SIBJIEHUS (TpoLEecCchl) U
OOBICHATL HX Ha OCHOBE HN3YUCHHBIX 3aKOHOB: PAaBHOMCPHOC U
PaBHOYCKOPEHHOE NPSMOJMHENHOE ABHXKEHHE, CBOOOJHOE MaJieHHue Ted,
JIBWKEHHE II0  OKPYXXHOCTH, MHEpLIMsS, B3aMMOJECHCTBHE  TeIl,
Koje0arenbHOE JBM)KEHHE, PE30HAHC, BOJNHOBOE JIBIDKEHHE; Aupdy3us,
OpOYHOBCKOE JIBIJKEHUE, CTPOEHHE JKMJIKOCTeM M TBEpAbIX Tell,
U3MEHeHne o0beMa Teld NpU HarpeBaHUM (OXJIaXIEHUH), TEIUIOBOE
paBHOBECHE, HCIApeHHe, KOHJEHcallMs, IJIaBI€HUE, KpHUCTaJUIM3allus,
KHUIIEHNE, BJIAXKHOCTb BO3[yXa, CBSI3b CPEJHEH KMHETHMYECKOW SHEprun
TEIUIOBOTO  JIBWXKEHUS MOJIEKYJl ¢  aOCONIIOTHOM  TemIieparypoii,
MOBBILIEHUE JABJICHUS Ta3a IPU €r0 HarpeBaHUHM B 3aKpBITOM COCYIE,
CBS3b MEXJy IlapaMeTpaMHM COCTOSHMSL Ta3a B  H30Ipoleccax;
ANIEKTpU3aLuUs TeJl, B3aUMOJEHUCTBUE 3aps10B, HAaIPEBAaHUE MPOBOAHMKA C
TOKOM, B331/IMO)1€fICTBI/I€ MAarHuToOB, OJICKTPOMAarHuTHasA HWHIAYKIUA,
JIeIICTBME MAarHMTHOIO IOJII Ha IPOBOJHMK C TOKOM M JBHXKYLIMICS
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BUJAaX MCKYCCTBa, CTPEMJIEHME IIPOSBIATH
Ka4yecTBa TBOPUECKOM JIMYHOCTH;

MP 02 OsiazeHue YHHBepPCaJIbHBIMH
KOMMYHHMKATHBHBIMH J1eCTBUAIMH:

a) o01IeHue:

- OCYLIECTBIATh KOMMYHHUKAI[MM BO BCEX
cdepax KHU3HY;

- pacmo3HaBaThb HeBepOaJbHbIE CpEICTBa
OOLIEHMs, TOHUMAaTh 3HAYEHUE COLIMAIBHBIX

3HAKOB, pacrio3HaBathb NPEIIOCHITKU
KOH(QJIMKTHBIX ~ CHUTyalldd W  CMST4aTh
KOH(JIUKTHI;

- Ppa3BepHYTO U JIOTMYHO H3JIaraTb CBOIO
TOUKY 3PEHHsI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB

3apsil, OJCKTPOMArHWTHBIE KOJIEOAHWS M BOJIHBL, NPSIMOJIHMHEHHOE
pacnpocTpaHeHUE CBETa, OTpakKeHUe, MpesoMJieHHe, WHTepdepeHIs,
T paKIus u MoJIIpU3aIus CBETa, aucnepcus CBETa,
dorornexkTpuueckuii  3PQEeKT, CBETOBOE [aBJICHHE, BO3HUKHOBEHUE
JMHENYaToro CreKTpa aroMa BOAOPOZA, €CTECTBEHHAs M HMCKYCCTBEHHAast
PaZ0aKTUBHOCTD

OK 07.
CoelicTBOBaTh
COXPaHEHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepe-KeHulo,
MIPUMEHSTh 3HaHUSI 00
W3MEHEe-HUU KJINMaTa,
TIPUHITHAITHI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYyaIHsX.

JIP 07. B 00J1acTH 3K0JIOTHYE€CKOI0
BOCIIUTAHMSA:

- ¢(OPMHUPOBAHHOCTb IKOJIOTHUECKON
KyJbTYpPbl, IOHUMaHHUE BIUSAHUS COLIMATIBHO-
HKOHOMUYECKHUX IPOLIECCOB HA COCTOSTHUE
MPUPOJIHOM U COLIMATILHOU CpeJibl, OCO3HAHHE
17100aIbHOTO XapaKTepa HKOJOTHUECKUX
npo0Jem;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE IEHCTBUN
B OKpYXarollel cpesie Ha OCHOBE 3HAHUS
LieJIed yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTHUBHOE HENPUATHE NEHCTBHM, IPUHOCAIIUX
BpeJl OKPYXKarollen Cpele;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTHYECKUE TIOCIIEICTBUS

I1P6 08 - chopmMupoBaTh yMEHHUS NMPUMEHATH MOTYYCHHBIC 3HAHHS IS
00BsICHEHUS YCIOBHM NMPOTEKaHUs (PU3NUECKUX SBICHUM B IPUPOAE U I
OPUHATHS TPAKTUYECKUX pPEUIeHUH B TOBCEAHEBHOM JKHM3HU Ui
oOecrnieueHHs 0€30MacHOCTH MPHU OOpalleHUH ¢ OBITOBBIMU MPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMHU, COXPAHEHMs 310POBbS U COOJIIOJICHUS
HOPM DKOJIOTUYECKOTO TIOBEACHUS B OKpYKAalOIMIeH Cpeie; MOHWMaHHe
HEOOXOIMMOCTH MPUMEHEHHS JTOCTMKEHUM (DM3UKM U TEXHOJIOTUH JUIs
PaMOHAIBHOTO TPUPO/IOTIONB30BAHUS
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MPEAITPUHUMAEMBIX JICCTBHI,
MpeaoTBpallaTh UX;

- pacCUIMPEHHE OIbITA IESITEIIbHOCTU IKOJIOTU-
YECKOW HaINpPaBJIEHHOCTH;

- OBJIQJICHUE HABBIKAMH y4eOHO-
HCCIIEI0OBATEIILCKOM, TPOEKTHON 1
COIIMATLHOM JeSITEIHbHOCTH,
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2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJBbHOM IUCIIATIINHBI

OY/1.09 PU3NKA

2.1 O0beM 00me00pa3oBaTeILHON IMCIUILIMHBI U BUAbI Y4eOHOI padoThI

Buo yueonoit pabomut Oobvem uacos
O0BemM 00pa3oBaTeILHON TPOrPAMMBI TUCITUTIIIUNHBI 108
B TOM YHCJIE:
OCHOBHOE COJIep>)KaHUE 106
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHHE 86
IPAKTUYECKHE 3aHSTUS 6
71a00paTOPHBIE 3aHATHS 14
ITpomexxyTounast arrectamnus (audhepeHIIMpPOBaHHBINA 3a4€T) 32 CUET
o0111ero 00beMa 4acoB, OTBEASCHHBIX IS OCBOEHMS 2

00111e00pa30BaTEIIbHON JTUCITUTIIUHBI




2.2 TemaTn4yecKuii IVIaH U coAepkaHue 00111e00pa3oBaTebHOM JMCHUILIHHBI Pu3nka

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATIBLHO-
OPHEHTHPOBAHHOE), JJA00OPATOPHbIE H MPAKTHYECKHE 3aAHATHSA

O0BeM
4acoB

dopmMupyembie
KOMIIETeHIIH U

1

2

5

Paznen 1. ®u3nka u MeTOAbI HAYYHOTO MO3HAHUS

Tema 1.1. Benenue.

Cooepoicanue yuebHo2o mamepuaia:

®usuka - Hayka o npupoje. Hayunele METOAbI MO3HAHUS OKpY:Karolero mupa. Ponb
OKCIIEPUMEHTA U TEOPUH B MpOIecce MO3HAHUS NMPHUPOJBL. DKCIEPUMEHT B (PH3UKE.
MogenupoBanue (usnyeckux sABIEHUH U npoueccoB. HayuHble TuMIOTE3BI.
dusnyueckue 3aKOHbl W TEOPHH. | paHUIBI TPUMEHHUMOCTH (H3MUYECKUX 3aKOHOB.
[Tpuniun coorBercTBUA. Ponb M MecTo (u3uku B (HPOPMUPOBAHMU COBPEMEHHOM
Hay4HOW KapTHUHBI MUPA, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

OK 03
OK 05

Pa3zgen 2. Mexanuka

22

Tema 2.1
Kunematuka

Cooepatcanue yuebHo2o mamepuana:

Mexannyeckoe OBUkKEHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBHKeHusA. Cucrema
orcueta. Tpaekrtopus. Ilepemenienne, ckopocTh (CpenHssl CKOPOCTb, MTHOBEHHAs
CKOpOCTh) M YCKOpPEHHME MaTepHaJbHONM TOYKH, HUX TPOEKLIUHU HAa OCH CHUCTEMBI
koopauHat. Cllo)KeHHE MepeMeleHul U CII0KEHHE cKopocTedl. PaBHOMepHOoe
PaBHOYCKOPEHHOE MpsIMOJIMHENHOe ABIKeHHe. ['paduku 3aBUCUMOCTH KOOPJHMHAT,
CKOPOCTH, YCKOPEHHMs, MyTH M TEpPEMEIIECHUs MaTepUaJbHOM TOYKH OT BpPEMEHH.
CBobosHoe najseHue. YcKopeHne cBob6oaHoro najaenus. KpuponanHeiiHoe IBUKEHHUE.
JIBrKeHHEe MaTepHalbHOM TOYKM IO OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHEMHas
ckopocTs. [lepuon u yactora. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE

Tema 2.2
JnHamMuka

Cooepotcanue yuebHo2o mamepuana:

ITpunuun otHocurensHoCTH ['amunes. Ilepssiii 3axkoH Herorona. MHepuuanbHbIE
cuctemsl orcuera. Macca tema. Cuna. IlpuHnun cyneprno3unuu cui. Bropoil 3akoH
HeroToHa 11 MatepuanbHOM TOUYKM B MHepHManbHOM cucteme orcuera (MCO).
Tpernit 3akoH HproTOHA 11 MarepraabHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTECHMS.
Cuna Tsaxectu. IlepBas kocMuueckas ckopocTs. Bec tena. Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUs CKOJIbKEHUSI M CHUJIa TPEHUS MTOKOsI.

OK 01
OK 02
OK 04
OK 05
OK 07
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Koaddurment tpenusi. Cuiia CONpOTUBIICHUS NIPU ABUKCHUH TENa B KUJAKOCTU WIIH
raze. IlocrymarenpbHOoe W BpalmiaTteabHOE JBIKCHHE aOCOTIOTHO TBEPIOTO Tea.
MoOMEHT cuJibl OTHOCUTENBHO OCH BpaiieHus. [lmedo cuiibl. YcnoBusi paBHOBECHs
tBepaoro tena B UCO

Ipaxmuueckue 3ansamus

Kunemaruka u guHaMuka

I/ICCHGI[OBEIHI/IC COOTHOLICHUSA MCIKIY IIYTAMU, HpOfIl[GHHBIMH TCJIOM 3a
MoclieI0BaTeIbHbIE PaBHbBIE MPOMEKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYAJIBHOM CKOPOCTBIO WJIM C HAYAJIIbHOM CKOPOCTBIO, PABHOM HYJIIO.

Tema 2.3
3aKOHbBI COXpaHEHUs B
MEXaHUKe

Cooepoicanue yuebHo20 mamepuana:

HMItyneC MaTepHanbHOM TOYKHM, CUCTEMBl MATEPUAIBHBIX TOYEK. MMmyibc cuisl U
M3MEHEHUE HUMITyJbca Teja. 3akoH coxpaHeHus umnyibca B MCO. PeakTuBHOE
nBwkeHue. Pabora cuiibl. MomHocTs cuiibl. KuHeTndeckast sHEprusi MaTepuaibHOM
ToukH. Teopema 00 M3MEHEHHHM KHMHETUYECKOU sHepruu. lloTeHImanbHas »Heprus.
[TorennmanbHass SHEPrHst ynpyro aeOpMHUPOBAHHON mNpyXHUHBL. I[loTeHnmanbHas
SHeprusi Tena BOMM3M moBepxHOCTH 3emud. [loTeHIMalbHble M HEMOTEHIUATbHbBIE
cunbl. CBsi3b paOOTHl HETMOTEHIMAIBHBIX CHJI C N3MEHEHHEM MEXaHUYECKOW IHEprUH
CUCTEMBI Tel. 3aKOH COXpPaHEHMsI MEXaHWYECKOW SHEPIHH. YIPYrHe M HEYNpYyrue
CTOJIKHOBEHUS

Ilpakmuueckue 3anamusl

[TpakTrueckast padota Nel. «3aKOHBI COXpaHEHUS! B MEXAHUKE»

HccnenoBanue 3aBUCUMOCTH CHJ YIIPYTOCTH, BO3HUKAIOUIMX B J1€()OPMUPOBAHHOM
INpyXUHE U PE3UHOBOM oOpa3le OT BelnMuuHbl ux nedopmauuu. Hccnenoanue
CBsI3U palbOThI CUJIBI C U3MEHEHHEM MeXaHMUYeCKOW sHepruu Ttena. Vcnonb3oBaHue
3aKOHOB MEXAHMUKHU JJIs1 OOBSICHEHMs JIBUKEHUS HEOECHBIX Tel U JJs Pa3BUTHSA
KOCMHYECKHMX MCCIICJOBAHUM.

Pazpnen 3. MosekyasipHasi GU3MKAa ¥ TEPMOAUHAMMKA
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Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOW Teopun

Cooepoicanue yuebHo2o mamepuana:

OCHOBHBIE  MOJIOKEHUSI  MOJIEKYJSIPHO-KUHETHYECKOW  TE€OpUU. bpoyHOBCKOE
neuxenne. Juddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopenu CTpoeHHs Ta30B, JKUJIKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOWCTB

OK 01
OK 02
OK 03
OK 04
OK 05
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BEILIECTBA HAa OCHOBE 3TUX Mozened. Macca um pasMepsl Mosekyn. KosmuecTBo
BemectBa. [loctositnHas ABoragpo. TemmoBoe paBHoBecue. Temmeparypa u ee
u3Mmepenue. lllkana temneparyp lLlenbcus. Mopens uneanbHoro raza. OcCHOBHOE
ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOM TEOpHH UAeaNbHOro rasza. AOCOmoTHas
TEMIEpaTypa Kak Mepa CpeJIHEW KUHETHMYECKOM SHEpPruu TEIIOBOIO JBHUKEHUS
yacrull ra3a. [llkana temneparyp KenbBuna. YpaBuenue MenneneeBa-Knanelipona.
3akoH JlanbroHna. ['a3oBbie 3akoHbI. M30mporiecchl B Ua€aIbHOM Ta3e C MOCTOSTHHBIM
KOJIMUECTBOM BEIIECTBA: U30TepMa, H30X0pa, n300apa

Jlabopamopusie pabomul:
1. U3yuenue 00H020 u3 uzonpoyeccos

Tema 3.2
OCHOBBI TEpPMOAMHAMUKHI

Cooeporcanue yuebHo2o mamepuana:

TepmoanHamuueckas cucteMa. BHyTpeHHssl S3HEprusi TEPMOJIMHAMHYECKOU CUCTEMBI
U criocoObl ee m3MeHeHHs. KommyecTBo TemoTel U pabota. BHyTpeHHSS sHeprus
OJIHOATOMHOTO MJEAJIbHOIO Ta3a. Buael Temsonepenayu: TEIONPOBOIHOCTD,
KOHBEKILIMSI, M3yuyeHue. TeroeMKoCcTh Tena. YJellbHas TEIUIOEMKOCTh BEILECTBA.
KonuyectBo TtemnoTel mnpu Teronepenade. I[lepBblii 3aKOH TEpPMOJUHAMUKH.
[IpumeHeHre nepBOro 3aKOHAa TEPMOAMHAMMKHM K H3ompoleccaM. ['paduueckas
uHTepHnpeTanus padboTsl ra3a. TeroBsle MamuHbl. [IpUHIMIBI 1E€HCTBUS TEIUIOBBIX
MmamuH. [IpeoOpa3zoBanus sHepruu B TEIUIOBbIX MamnHax. Koadduuuent nonesnoro
neiictBus (manee — KIIJI) temmosoii mamuuel. Hukn Kapuo u ero KIIJ. Bropoit
3aKOH TepMoAuHaMHKH. HeoOpaTMMocTh mporeccoB B MpUPOJE. DKOJOTHYECKUE
po0JIeMbl TEIIOHEPTETHKU

Tema 3.3

ArperaTHble COCTOSHUS
BellecTa U (ha3oBbie
nepexoabl

Cooeporcanue yuebno2o mamepuana:

[TapooOpa3zoBanue M KoHAeHcanus. VcrmapeHue W KumeHue. YjenabHas TeIwioTa
napooOpa3oBaHusl. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT AaBiieHUs. AOCONIOTHAs
U OTHOCHUTEJIbHAs BIAXHOCTh Bo3ayxa. Haceumensslii mnap. Tsepmoe Teno.
Kpucrannnueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpucTtaios. JKuukue
kpuctaysl. CoBpeMeHHble Marepuaibl. 1lnaBneHne n kpucramumsanus. Y aenbHas
terioTa miasiaeHus. CyOnumanus. YpaBHEHHE TEIIOBOro OanaHca

Jlabopamopnwvie pabomoi:
2. OnpejienieHre BIAKHOCTH BO3/IyXa

OK 07
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Pazjen 4. DaekTpoauHaMunka

28

Tema 4.1
DneKTpocTaTuKa

Cooeporcanue yuebHo2o mamepuana:

OnexTpuzauust Tel. OJEKTpudeckuid 3apsan. JBa BuAa 3JIEKTPUUYECKUX 3apsjlOB.
[IpoBOIHUKY, AUAIIEKTPUKHU U MOIYIPOBOAHUKU. 3aKOH COXPAHEHHUSI JIEKTPUUECKOTO
3apsina. BzaumopneiictBue 3apsanoB. 3akoH Kynona. DnekTpudeckoe  MoJe.
HarpsikeHHOCTh 3J€KTpUYecKOro mnojs. [IpuHIMN Ccyneprno3uuuu 31eKTPUYECKUX
nosieli.  JIluHUM ~ HaNpsHYKEHHOCTHW  AJIeKTpuueckoro  mnosid.  Pabora  cun
anektpocrarnueckoro noiisA. [lorenuman. PasHocte moreHuuanoB. IIpoBoaHukM u
JUDJIEKTPUKA B AJIEKTPOCTATUYECKOM Tojie. JludjnexkTpuueckass HpPOHULAEMOCTb.
OnektpoeMKkocTb. KoHnaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO  KOHJEHCATopa.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa

Tema 4.2 DnexTpudeckuit
TOK B Pa3JIMYHBIX Cpeaax

Cooepoicanue yuebHo20 mamepuana:

DIIEKTPUUECKHUI TOK. Y CIOBUS CYHIECTBOBAHUS JJIEKTPUUECKOro Toka. McTouHMKH
toka. Cuna Toka. [locTossHHbIM TOK. Hanpsikenue. 3akoH OMa sl yyacTKa LIETIH.
DJIEKTPUYECKOE  COMPOTUBIICHHUE.  YJEIbHOE  COMPOTUBICHUE  BEIECTBA.
[TocnenoBarenbHOE, MapaIebHOE, CMEIIAHHOE COSAMHEHHE MPOBOIHUKOB. PaboTa
ANEKTPUIECKOr0 Toka. 3akoH Jxoymns-JleHra. MOIIHOCTD AJEKTPUYECKOTO TOKA.
DNEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIEHHWE MCTOYHHMKA TOKA. 3aKOH
Oma ju1st MoJTHOM (3aMKHYTO#) 2JIeKTpruueckoi 1enu. KopoTkoe 3ambIkaHue.
DIIEKTPOHHAs MPOBOJAUMOCTb TBEPABIX METAIIIOB. 3aBUCUMOCTh COMPOTUBIIEHUS
METaJUIOB OT TeMmeparypbl. CBEpXIPOBOANMOCTD. DJIEKTPUUECKUI TOK B BaKyyMe.
CaolicTBa 211eKTpOHHBIX MydKoB. [TomynpoBoauuku. CoOCTBEHHAs U IpUMECHAas
MIPOBOJIMMOCTH TTOTYTIPOBOTHUKOB. CBOMCTBA p-n-niepexosa. [lomynpoBogHUKOBBIE
npuOOpbI. DIEKTPUUECKHI TOK B PACTBOPAX M PaCIUIaBax dJIEKTPOIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOIN3. DIEKTPUUECKUM TOK B ra3ax.
CamocTosITebHBIN M HECAaMOCTOSITENbHBIN pa3psia. Monnus. [lnazma

JlaGopaTtopHnast pabota 3. M3y4eHne CMENIaHHOTO COSTUHEHUS PE3UCTOPOB.

JlaGopatopHas pabota 4. I3MepeHue >1eKTpOABMKYIIEH CHIIbI HCTOYHHUKA TOKA U €T
BHYTPEHHEIO CONPOTUBIIEHUS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 4.3
MarsauTHoe T10JI€.
DneKTpoMarHuTHas
WHTYKITAS

Cooepoicanue yuebHoeo mamepuana:

ITocrositHHBIE MarHUTHI. B3anMozaelcTBHE MOCTOSHHBIX MarHATOB. MarHuTHoe IoJIe.
Bekrop MarnutHOM wuHAyKuuu. IlpuHnmn cyneprnosunuu. JIMHUM MarHUTHOR
uHaykuud. KapTtuHa NMHMA MarHUTHOM MHIYKLIMM IOJS IOCTOSHHBIX MAarHUTOB.
MarnuTtHoOe 1noJjie IpOBOJHUKA ¢ TOKOM. KapTuHa JIMHMI NOJSA JIMHHOIO IIPSIMOTO
IIPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO IPOBOJHHUKA, KaTYIIKA C TOKOM. OIBIT
Opcrena. B3aumoneiictBue npoBoJHUKOB ¢ TokoM. Cuia Amiepa, ee MOAYJIb U
HanpasyeHue. Cwia JlopeHua, ee MOIyJIb U HalpaBlIeHHE. J[BH)KEHUE 3apsyKEHHOU
YacTUIBl B OJHOPOJHOM MarHuTHoM moje. PaGora cumer Jlopenua. SIBnenue
JNIEKTPOMarHuTHOM MHAyKuuM. IloTok Bekropa MarHuTHOM uHIykiuu. OIJ(C
MHAYKIMU. 3aKOH 3JeKTpoMarHuTHoM unaykuuu ®apanea. Buxpesoe anextpruueckoe
nojie.  ONEKTPOABMXKYLIash CWIa MHIYKUUMM B IIPOBOJHUKE, JBHXKYLIEMCS
IIOCTYIIATEJIbHO B OJHOPOJHOM MarHUTHOM nose. IIpaBuno Jlenna. MTHAyKTMBHOCTD.
SABnenne camonnaykuuu. J/1C caMOMHAyKIMU. DHEPrus MarHUTHOI'O MOJIS KaTyIIKU
C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

Jlabopamopuvsie pabomol:
5. Uzyuenue signenus s1eKmpomMacHUmHOU UHOVKYUU

Ilpakmuueckas paboma.

W3mepeHue 31eKTpOoeMKOCTH KOHJIeHcaTopa. M3ydeHre MarHuTHOTO TOJIsl KaTyIIKH C
TokoM. MccnenoBanue 1eiCTBUS IOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM. Mepsl
IIEKTPOOE30MaCHOCTH, AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MIICHHE IEKTPOIPUOOPOB,
KOPOTKO€E 3aMbIKaHHE

Pasgea 5. KoJsie0anus ¥ BOJTHBI
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Tema 5.1 Mexaunueckue
Y DJICKTPOMArHUTHBIC
KOJIeOaHUs

Cooeporcanue yuebnozo mamepuana:

KonebarenbHas cucrema. CBoOonHble KosebOaHus. ['apMoHMuYeckue KosieOaHus.
[lepuon, wacrora, ammuuTyga u ¢aza koineOGaHuil. IIpyXUHHBIH MasTHUK.
Maremarnueckuit MAasITHHK. VYpaBHeHHe rapMOHUYECKUX Kosie0aHui.
Kunemarnyeckoe ¥ JUHAMHUYECKOE OIMCaHHWE KOJIEOATENbHOTO  JIBH)KECHUS.
[IpeBparienrie >HEPrUM TNpPU TapMOHMUYECKUX KosieOaHUsAX. CBSA3b aMILTUTY/]IBI
KOJICOAHUH MCXOJHOW BEIMYMHBI C aMIUTUTYAOM KojeOaHUl ee CKOpOCTH W
yckopenusi. KonebarenpHbiii KOHTYp. CBOOOAHBIC DJIEKTPOMAarHUTHBIE KOJeOaHUsI B

OK 01
OK 02
OK 04
OK 05
OK 07
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UeaTbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTHUS MEXAYy MEXaHWYECKMMU |
3JIEKTpOMarHuTHeIMU KosebanusiMu. @opmyina TomcoHa. 3akOH cOXpaHEHUs SHEPTUU
B WJICATBHOM KoJeOaTenTbHOM KOHTYpe. BBIHY)KICHHbIE MEXaHHYECKHE KOJeOaHusl.
Pe3zonanc. Pe3onaHcHas kpuBas. BbIHY)XJI€HHbIE 3JI€KTPOMAarHUTHbIE KOJIEOaHUs.
ITepemennbiii Tok. CHHYCOMAAIBHBIN NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUINTyIHOE M JEUCTBYIOLICE 3HAYCHHE CWJIBI TOKAa M HANpsKEHUS.
Tpancpopmarop. [IponsBoacTBo, nepenaya u NOTPedICHNUE HIEKTPUUECKON IHEPTHH.
OKOJIOTUYECKHE PUCKM IpU IPOU3BOJACTBE IMIEKTpUUYECKOW H3Hepruu. KymnbTypa
WCIIOJIb30BAHUs 3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU

Tema 5.2 Mexanuueckue
Y DJICKTPOMArHUTHbBIE
BOJIHBI

Cooepoicanue yuebHo20 mamepuana:

Mexanuyeckue  BOJHBI,  ycioBus  pacnpoctpaneHus. Ilepuwon.  CkopocThb
pacmpocTpaHeHUs] M JUIMHA BONHBL. [lomepeuHble U MPOJOJBHBIE BOJIHBIL.
Wutepdepentuss u  audpakuus MexaHWUECKHX BOJH. 3BYK. CKOpOCTH 3ByKa.
['pomkocTh 3ByKa. Beicota ToHa. TemOp 3Byka. DneKTpOMarHUTHBIE BOJIHBI. Y CJIOBHUS
W3IIyYCHUS JIEKTPOMArHUTHBIX BOJIH. B3ammuas opuentanus BektopoB E, B u v B
3JEKTPOMarHUTHOW BOJHE B BakyyMme. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHUe, TpeoMJIeHue, ToJsapu3anus, audpakius, uateppeperius. CKopocTh
ANEKTPOMArHUTHbIX BoJH. Illkanma snexkTpomarHUTHBIX BOJNH. [IpumeneHue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U ObITY. [[pUHIIUIIBI paInOCBSA3HU U TEICBUICHHUS.
Panuonokaiusi. D1€KTpOMarHuTHOE 3arpsi3HEHUE OKPYKaroLEeH CpeJibl

Tema 5.3
OnTuka

Cooeporcanue yuebno2o mamepuana:

[TpsimonuHEHOE pacnpoCTpaHEHUE CBeTa B OJHOpOAHOM cpene. Jlyd csera.
OtpaxkeHue cBera. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne n300pakeHuil B MIIOCKOM
3epkane. Ilpenomsienune cBera. 3akoHBI IpesNoMIIeHHs cBeTa. AOCOIIOTHBIN
nokasarenb npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbIA yroma
MOJTHOTO BHYTpeHHero orpaxkeHus. Jucnepcust cBeta. CiOXHBIM cocTaB 0enoro
ceera. lIger. CoOuparomue W paccewBaromme JTUH3BL. ToHKkas nuH3a. DOKycHOE
paccTossHHE M OINTHYECKas cuja TOHKOH muH3bl. [locTpoeHune u3o0pakeHHHd B
coOMparImMX U pacceuBarONMX JuH3ax. PopMmyia TOHKOW JIMH3BI. YBeIUYEHUE,
naBaemMoe  nuH30M.  llpenensl  NpPUMEHMMOCTHM — T€OMETPUYECKOW  ONTHKHU.
WUntepdepeniusi  cBera. KorepeHTHble HMCTOYHUKH. YCIIOBUSL  HaOJIIOJCHHS
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MaKCUMyMOB U MHUHHUMYMOB B HMHTEp()EpPEHIMOHHOW KapTHHE OT ABYX CHUH(A3HBIX
KOTepEHTHBIX MCTOYHUKOB. udpakuus cBera. JAudpakironHas pemerka. Y cloBue
HAOJIIOJICHUS TJIABHBIX MAaKCUMYMOB IIPU IaJ€HUUM MOHOXPOMAaTHYECKOIO CBETa Ha
JubpakuoHHyto pemeTky. [longpusanus ceera

Jlabopamopnvie pabomul:

JlaboparopHas paboTta 6. MI3mepeHue noka3aTess MpeJoMIICHHUS CTEKIIa 2
JlaboparopHnas pabota 7. MccnenoBanue CBOMCTB H300paKEHUH B JIMH3aX 2
Paznen 6. OcHOBBI crienMAJILHOH TEOPHH OTHOCHTEILHOCTH 2
Tema 6.1 Cooeporcanue yuebHo2o mamepuana: OK 01
OcHOBBI TEOpUHN ['paHunbl OPUMEHUMOCTH KJlacCHUYeCKOW MexaHukd. lloctynaTel cnenuanbHOR OK 02
OTHOCHUTEJIbHOCTH TEOPUU OTHOCUTEJIbHOCTH: MHBApPUAHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe, OK 04
MPUHIMI OTHOCUTEJIBHOCTH OJHHINTEeHHA. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 2 OK 05
3aMemyieHHEe BpPEMEHHM W COKpAIIeHWE JUIMHBI. DHEPrus W UMIYJIbC CBOOOIHOM
yactuibl. CBA3b Macchl ¢ dHEPTUEH U HMMITYJIbCOM CBOOOIHOW YACTHIIBI. DHEPTHUS
MIOKOs1 CBOOOTHON YaCTHIIBI
Pasnen 7. KBanroBas pusuka 10 OK 01
Tema 7.1 Cooeporcanue yuebno2o mamepuana: 8§ 8421
DeMeHThI ®oronsl. opmyna [Inanka cBs3u sHeprun GOTOHA C €0 YaCTOTOW. DHEPTUs U OK 05
KBAaHTOBOU OITHUKHU umnyibsc poroHa. OTkpeiTHe U uccienoBanue porodrpdexra. OnbiTor AT 4 OK 07
CroneroBa. 3akoHsl poTorddekra. YpaBHeHue DiiHuTelHa 11 GoTodPdeKTa.
"Kpacnas rpanuna” ¢pororddexra. Jlapnenue ceera. Onwitel [1.H. JleGenena.
XUMHUYECKOE JIEVICTBUE CBETA
Tema 7.2 Cooeporcanue yuebno2o mamepuana:
CrpoeHnue atoma Mopens aroma Tomcona. OnbiTel Pesepdopnaa no uccinegoBaHUIO CTPOCHUSI aTOMA.
[Tnanerapuras moaens aroma. [loctynarel bopa. Uznydenue u mormomenne (poToHOB
MIpU MIEPEXOJIE aTOMa C OJJHOTO YPOBHS SHEPruu Ha Apyrou. Buasl cnekrpoB. CriekTp 2

YPOBHEW PHEPrUU aToma Bojopoaa. BosHoBbIe cBolicTBa yacTull. BonHsl ge bpoits.
KopmyckymnsipHo-BonHOBOM  nyanusm. Jludpakiums 5IEKTPOHOB B KpHCTaJUIaX.

CHOHTaHHOE W BBIHYKJIGHHOE U3JTy4YeHHE. Y CTPOMCTBO M MPUHITUT PabOTHI Jlazepa
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Tema 7.3
ATOMHOE SAPO

Cooepoicanue yuebHoeo mamepuana:

Metonsl  HaOMIOAGHHUS M pErHCTpallMM  dJIeMEHTapHbIX 4yacTull. OTKpbITHE
panuoaktuBHOCTU. OmBITH Pesepdopna mo onpemeneHnio cocTaBa pajno0aKTHBHOTO
usnyuenus. CoiictBa anbda-, Oera-, raMMa-u3nyudeHus. BivsHue pagnoakTUBHOCTH
Ha KUBble opraHu3Mbl. OTKpBITHE MPOTOHA W HeWTpoHa. HykioHHas monens siapa
I'eitzenbepra-MBanenko. 3apsa suapa. MaccoBoe umcio siapa. M3orombl. Anbda-
pacman. DIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnaa. [amma-m3mydeHue. 3aKoH
pPaZo0aKTUBHOTO paciiaja. DJHEPrusl CBsI3U HYKJIOHOB B sijipe. SaepHbie cuibl. Jledext
Maccel sapa. fnepHeie peakuuu. JlemeHwe W cuHTE3 Anep. SnepHbI peakTop.
Tepmosinepusiii  cuHte3. I[IpoGieMbl W MEPCHEKTUBBI  SACPHON  HHEPrETHKHU.
DKOJIOTHYECKHUE ACTICKTHI SEPHOM IHEPTrEeTUKHU. DIIEMEHTapHbIe YacTUIbl. OTKPHITHE
no3utpona. yHaaMeHTalnbHble B3aUMOJACHCTBHUS

Paznea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3MKH

Tema 8.1
DneMeHThl aCTPOHOMUU U
acTpou3uKu

Cooepoicanue yuebHo2o mamepuana:

Bun 3BeznHoro Heba. Co3Be3aus, ipKUE 3BE3/bl, IUIAHEThI, UX BUIUMOE JIBUKEHUE.
Conneunas cucrtema. [linanersl 3emHOl rpynnbl. [lnaneTsl-ruranTel. Manble Tena
Comnneunoii cuctemsl. Comnile, dhotocdepa u armochepa. ComHeyHass aKTUBHOCTb.
Hcrounnk sneprun CoJiHLIA U 3B€3/1. 3BE3/Ibl, X OCHOBHBIE XaPAKTEPUCTUKHU: Macca,
CBETUMOCTb, paJuyc, TeMIleparypa, HUX B3aUMOCBS3b. 3BE€3Jbl  TJIABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh ''Macca - CBETHUMOCTb" JUIsl 3B€3J TJIaBHOM
nocieaoBarenbHOCTH. BHyTpeHHee cTtpoeHue 38e3/1. CoBpeMeHHbIE MPEICTABICHUS O
MPOUCXOKACHUH U 3BOMOIMU COJHIA U 3B€3/1. DTanbl )KU3HU 3Be3/. Mueunslii [Tyt
- Hama ["anaxtuka. CrivpanbHas cTpykTypa ["aniakTuku, pacpenenenue 38e3], raza u
nbutd. Ilonoxenne u aBuwxenue ConHuna B ['anmaktuke. YUepHble ObIpbl B spax
raniakTuk. Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06na. Pasberanue
ranakTuk. Teopust bonbiioro B3peiBa. Mogens «ropsiueit Beenennoit». Macmtabnas
cTpykTypa Beenennoit. Meraranaktuka. Hepenennpie mpo0ieMbl aCTPOHOMUH

Ilpomesccymounaa ammecmayus: 1udhepeHIMpOBaHHbIN 3a4eT

OK 01
OK 02
OK 03
OK 05
OK 07

Bcezo no oucuyuniune

108
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3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIIVIMHBI OY 1.09 ®U3NKA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Jlns peanu3anuy MporpamMMbl JUCLMITIIMHBI JOJDKHBI OBITh ITPEyCMOTPEHBI CIIEIyHOINe
CHelManbHble TOMEIICHUS: Y4YeOHBIH KaOWHET XWMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTOpUH.

Oo6opynoBanusi yueOHOro KabuHera:

Pabouee mecTo mpenopaBares.

Paboune mecra oOyvarommxcs

CranuoHnapHas J1ocka.

[TpoekTop (nepeHOoCHOM).

DKpaH 1J1s TpoeKTopa (IEPEHOCHOH ).

Hoyt6yk (nepenocHoit) ¢ ycranoBiaeHHbIM 110, nogkmtouennem k MHTepHeT M oOecnieueHneM
JOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely (punana.

IIpunTep

Harasaaple mnoco0usi: KOMIUIEKT  HaNIAJHBIX  HOCOOMH Ui NOCTOSTHHOTO
UCTIOJIB30BAaHUS; KOMITJIEKT JJEMOHCTPAIIHOHHBIX YUEOHBIX TaOIHII.

OobopynoBanue Jjadoparopum u pado4ux MecT Ja00paATOPUH:

- Hudposas madopatopus mo Gu3MKe IS TMPEoaBaTes;

- Hudpoas nabopatopus no ¢pusuke s CTYACHTA;

- KommnexT asst 1abopaTopHOro npakTUKyMa 1o ONTHKE;

- Kommiekt 17151 1abopaTOpHOro NpakTHKyMa IO MEXaHHKE,

- KommiexT 115t mabopaToOpHOTO MPaKTHKyMa 10 MOJIEKYJISIpPHOU (PM3UKE M TEPMOINHAMHUKH;

- Kommiext 17151 1a60paTOpHOro NpakTUKyMa IO 3JIEKTPUYECTBY (C FeHepaToOpoM);

- KommnexkT s u3ydeHHsT BO30OOHOBIISIEMBIX HCTOYHHMKOB JHEPrUH (COJHEYHOH, BETPOBOM
SHEepruu, Ouo-, MEXaHMYECKON U TEPMOAJICKTPUUECKON SHEPTETUKH);

- KommekT s m3ydeHus: OCHOB MEXaHWKH, ITHEBMAaTHKH M BO300OHOBJISIEMBIX HCTOYHUKOB
SHEPIuuy;

- Kommiekt mpubopoB M MpHUHAAIEKHOCTEH JUIS JEMOHCTPAIIMA CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH;

- Kommiekt mpuGopoB uist H3y4eHus! MPUHIIAIIOB PaIuoNpreMa 1 painorepeadn.
IIporpammHoe obecnieueHue:

Onepannonnas cucremMa Microsoft Windows 10

[MTaxet npuxnagusix nporpamm Microsoft Office Professional Plus 2010 Rus,

AnTtuBupycHas nporpamma Kacnepckoro Kaspersky Endpoint Security nis Ousneca-
Pacmmpennsiii Rus Edition,

PeaZip, Adobe Acrobat Reader DC

3.2 UnpopmanmoHHOe o0ecnieyeHre peain3aluu NporpaMmmbl

Ilepeyenn PeKOMEHIyeMbIX Y4eOHBIX U3/1aHU, HNHurepHer-pecypcos,
JAOMOJHUTEIBHOMN JTUTEPATYyPHI

OCHOBHBIE UCTOYHUKH:

1. Ilypsimena, H.C. ®u3uka. basossiii ypoenb. Yuebuuk s CIIO / H.E. Baxkeesckas,
J.A. HUcaeB, B.M. Yapyrun; H.C. IlypsimeBa .— 2-e usn., crep. — MockBa :
[Ipoceemenne, 2025 .— 517 c. : un. — («Yuebnuk CI10») .— ISBN 978-5-09-124948-4
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(dmexktp. wm3a.) — ISBN  978-5-09-121349-2  (meu. w3n.) .—  URL:
https://lib.rucont.ru/efd/878757

. Iypemmesa, H. C. ®usuka. bazossiii yposens. [Ipaktukym mo pemenuto 3amad. / H. E.
Baxeesckas, /. A. Ucaes, B. M. Yapyrun; H. C. IlypsimieBa .— 2-e usn., crep. —
Mocksa : IlpocBenienue, 2025 .— 241 c. : un. — («Yuebnuk CIIO») .— ISBN 978-5-
09-124947-7 (snextp. u3n.) .— ISBN 978-5-09-121350-8 (meu. wm3x.) .— URL:
https://lib.rucont.ru/efd/878783

I[OHOJIHI/ITG.HBHBIC HCTOYHUKHU

. Mskuwes, I'.5. ®usuxa. 10 knacc. YueOHuk. ba3oBelii u yriyOnéHHBIH YpPOBHM :
yueonuk / b.b. byxosues, H.H. Corckuii; pen. H.A. Ilapdpentrea; I'.51. MskuiieB .—
12-e u3g., crep. — Mocksa : IIpocsemienue, 2025 .— 436 c. : wi1. — (Knaccuueckuii
kypc) .— ISBN 978-5-09-127073-0 (amextp. uzn.) .— ISBN 978-5-09-120192-5 (meu.
u3n.) .— URL: https://lib.rucont.ru/efd/838652

. Mskumes, I'.5l. ®usuxa. 11 knacc. YueOHuk. ba3oBelii u yriyOn€HHBIH YpPOBHM :
yuebnuk / b.b. byxosues, B.M. Yapyrun; pen. H.A. [lapdentoena; I'.5. Mskumen .—
13-e u3x., crep. — Mocksa : IIpocsemienue, 2025 .— 444 c. : w1 — (Knaccuueckuii
kypc) .— [4] n. mwn. — ISBN 978-5-09-127063-1 (anextp. uza.) .— ISBN 978-5-09-
120193-2 (meu. u3za.) .— URL: https://lib.rucont.ru/efd/838653

. I'enpenmreiin, JI.O. @usuka. 10 kimacc. YueOnuk (bazoBwiii u yriy0n€éHHbIid ypoBHH). B
2 4. Yacte 1 : yuebnuk / A.A. bynarosa, .H. Kopuunses, A.B. Komkuna; pen. B.A.
Opunos; JI.O. T'enpenmreitn .— 6-e u3m., crep. — Mocksa : [IpocBemenune, 2025 .— 305
c. : wn. — U3znanue B pdf-popmarte. - Tekcr : anekrponnsiit .— ISBN 978-5-09-124891-
3 (onextp. uzn.) .— ISBN 978-5-09-124890-6 (u. 1, snektp. uza.) .— ISBN 978-5-09-
122600-3 (u. 1, meu. uza.) .— ISBN 978-5-09-122599-0 (meu. uzn.) .— URL:
https://lib.rucont.ru/efd/838783

. I'ennenmreiin, JI. O. ®usuka. 10 xnacc. ba3oBelii 1 yriayOiaeHHbIN YpOBHU (B 2 4acTAX).
Yactp 2 : yuebHuk / A. A. BynaroBa, . H. Kopuuises, A. B. Komkuna; pen. B.A.
Opunos; JI. O. I'ennenmreiin .— 6-e u3., crep. — Mocksa : [Ipocsemenue, 2025 .— 243
c. : 1. — ISBN 978-5-09-124891-3 (anext. u3n.) .— ISBN 978-5-09-124892-0 (u. 2,
anekTp. uzn.) .— ISBN 978-5-09-122601-0 (u. 2, neu. uza.) .— ISBN 978-5-09-122599-
0 (meu. uzn.) .— URL: https://lib.rucont.ru/efd/878784

. I'enpenmreiin, JI.O. ®uszuka. 11 kinacc. YueOnuk (bazoBsiilt u yriyOnéHHblid ypoBHH). B
2 4. Yacte 1 : yuebnuk / A.A. bynarosa, .H. Kopuunses, A.B. Komkuna; pen. B.A.
Opaos; JI.O. I'ennenmreiin .— 5-e usg., crep. — Mocksa : [Ipocsemenne, 2025 .— 194
c. : mi. — Uznanue B pdf-gpopmarte. - Tekcr : anekrponnsiit .— ISBN 978-5-09-127074-
7 (anextp. uzn.) .— ISBN 978-5-09-127075-4 (u. 1, snextp. uza.) .— ISBN 978-5-09-
119786-0 (u. 1, meu. wm3n.) .— ISBN 978-5-09-119785-3 (meu. m3n.) .— URL:
https://lib.rucont.ru/efd/838785

. I'enpenmreiin, JI.O. ®uszuka. 11 knacc. YueOnuk (bazoBsiit u yrimyOnéunslid ypoBHH). B
2 4. Yacte 2 : yuebnuk / A.A. bynarosa, .H. Kopuunses, A.B. Komkuna; pen. B.A.
Opuos; JI.O. T'enpgenmreitn .— 5-e u3a., crep. — Mocksa : [Ipocsemenue, 2025 .— 210
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c. : un. — Uznanue B pdf-dhopmare. - Tekct : anekTponnsiii .— ISBN 978-5-09-127074-
7 (anextp. uzn.) .— ISBN 978-5-09-127076-1 (u. 2, snektp. uza.) .— ISBN 978-5-09-
119787-7 (u. 2, meu. u3n.) .— ISBN 978-5-09-119785-3 (meu. wm3n.) .— URL:
https://lib.rucont.ru/efd/838786

HuTepHET-pecypchl

. Enunas xomnekiuss 1u@poBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum pocryma:

http://school-collection.edu.ru/catalog/pupil/?subject=30

KM-mkona. — Pexum nocryna: http:// www.km-school.ru/

OtkpebiTas ¢pusmnka. — Pexxum nocrymna:
http://www.physics.ru/courses/op25part2/design/index.htm

[TnaTdopma AKnace — Pexxum gocryna: http://www.yaklass.ru/

Poccuiickas snexTponHas mkona — Pexxum nocryna: http://www.resh.edu.ru/
duszuka.ru. — Pexum noctymna: http://www.fizika.ru

OUIIN (BIIP 11 xnacc) — Pexxum mpocryna: http://www.fipi.ru
DOnexkTpoHHbIH yueOHuK — Pexum nocrtyna: http://www.physbook.ru/
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4. KOHTPOJIb U OUEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI OY [1.09 ®U3UKA

KOHTpOHB U OLCHKa PpeE3yJibTaTOB O6y‘-ICHI/ISI OCYHICCTBIIAACTCA IPEIIoaaBaTcjicM B
mponecce NMpoBCACHUA IIPAKTHYCCKUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHM:A, a TAKKE

BBIINTIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I

Pe3ynbTarsl

o0y4eHHUsl OIpeaesIoT,

HHIUBUIYAJIbHBIX

JEMOHCTPUPOBATH 10 3aBEPIICHUN N3YUEHUS] TUCIIUIINHBL.

Js popMUpOBaHUs, KOHTPOJIS U OLEHKH Pe3yJbTaTOB OCBOCHMS YUEOHOW JAMUCUUIINHBI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPONPUATHH, MPEICTABIISAONIAas COO0H KOMIUIEKC yUeOHBIX
MEpONPUATHHA, COIJACOBAHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYJIMPOBAHHBIX C YUETOM
OI'OC COO (npeametHsbie pe3ynbrathl 1o aucuuiuiae) 1 I'OC CIIO.

3aJIaHuM,
4TO OO0ydYarIuecs IOJDKHBI

HUCCJIEIOBAHUN.
HOHUMATh U

MIPOCKTOB,
3HATh,

Kon v nanmenoBanue

(popmupyembIx
KOMIIeTeHI M i

Pa3zgen/Tema

THI OLEeHOYHBIX
MeponpUATHH

OK 01. BeibupaTh criocoOsbI
peleHus 3a1a4
npoeCCHOHATLHON
JeSITeIbHOCTH TPUMEHHUTEIIHHO
K Pa3JIMYHBIM KOHTCKCTaM

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

Paznen 4. Temor 4.1, 4.2.
Pazgen 5. Temsr 5.1, 5.2, 5.3.
Pa3znen 6. Temsul 6.1, 6.2.
Pazgen 7. Temer 7.1, 7.2

OK 02. Mcnoap30BaTh
COBpEMEHHBIC CPEIICTBA
[OMCKAa, aHaJu3a U
WHTEpIpeTany nHHopMaluu
1 MHGOPMAITMOHHBIE
TEXHOJIOTHH IJIA BBIITOJIHEHHUS
3aza4 npodeccruoHanbHON
IEeITEIbHOCTH

Pazpgem 1. Temsr 1.1, 1.2, 1.3
Pazgen 2. Temsr 2.1, 2.2, 2.3.
Pazgen 3. Temsr 3.1, 3.2, 3.3,
34,35.

Paznen 4. Temer 4.1, 4.2.
Pazgen 5. Temsr 5.1, 5.2, 5.3.
Pazgen 6. Temnr 6.1, 6.2
Pazgen 7. Temnr 7.1, 7.2

OK 03. IlmanupoBats u
peann30BBIBATH
CcOOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BHUTHE,
PEINPUHIMATEIbCKYIO
JeSITeTbHOCTD B
npodeccruonanbHoil chepe,
WCTIOJIh30BATh 3HAHUS IO
(uHaHCOBOW I'PaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX
CUTYaIHIX

Pazmen 1. Temnr 1.1, 1.2, 1.3
Paszmen 2. Temnr 2.1, 2.2, 2.3.
Pazgen 3. Temsr 3.1, 3.2. 3.3,
34,3.5.

Pazgen 7. Temnr 7.1, 7.2

OK 04. DddexTuBHO
B3aUMOJIEVICTBOBATH U
paboTaThB KOJUICKTUBE U

Pazgem 1. Temsr 1.1, 1.2, 1.3
Pazgen 2. Temsr 2.1, 2.2, 2.3.
Pazgen 3. Temsr 3.1, 3.2, 3.3,

- YCTHBIU OIIPOC;

- (pOHTAIBLHBINONPOC;

- OIICHKAa KOHTPOJBLHBIX
pabor;

- HaOJIIOJICHHE 33 XOJ0M
BBITTOJIHEHHSI
J1a00paTOPHBIX PaboT;

- OIICHKA BBITIOJIHCHUS
J1a00paTOPHBIX PaboT;

- OIICHKA MPAKTUYCCKUX
paboT (pereHus
KaueCTBEHHBIX, PACUCTHBIX
3a/mayv);

- OIIEHKa TeCTOBBIX
3aJIaHUI;

- HabmoJeHue 3a X0A0M
BBITIOJTHEHUS
WHIUBUAYATbHBIX IPOCKTOB
Y OLICHKA BBITTOJIHEHHBIX
MIPOEKTOB;

- OIICHKA BBITIOJIHEHUS
JIOMAIITHUX
CaMOCTOSITENbHBIXPA0OT;

- HaOIroIeHne U OIEHKa
peleHus Keic-3amay;

- HaOJIOZCHHE U OICHKA
JIEJIOBOU MIPBI;

- uddepenunpoBaHHbIit
3a4yeT
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KOMaHIe

34,3.5.

Pasnen 4.
Pazgen S.
Pa3nen 6.
Pazgen 7.

Temn1 4.1, 4.2.
Temsr 5.1,5.2,5.3.
Tewmsr 6.1, 6.2.
Temsr 7.1, 7.2

OK 05. Ocy1iiecTBisTh

Paznen 1.

Temnr 1.1,1.2, 1.3

YCTHYIO UTTMCbMEHHYIO Paznen 2. Temsr 2.1, 2.2, 2.3.
KOMMYHHUKAIIUIO HA Pazgen 3. Temsr 3.1, 3.2, 3.3,
rOCYJapCTBEHHOM SI3bIKE 3.4,3.5.

Poccuiickoit ®enepatinu ¢ Paznen 4. Tems1 4.1, 4.2.
y4eTOM 0COOeHHOCTEH Pasnen 5. Temsr 5.1, 5.2, 5.3.
COLIMAJIBHOTO U KYJBTYPHOTO Paznen 6. Tems! 6.1, 6.2.
KOHTEKCTa Pazgen 7. Temsr 7.1, 7.2

OK 07. CopneiicTtBOBaTh Pazmen 1. Temnr 1.1, 1.2, 1.3
COXPaHEHUIO OKPYKaroIIei Paznen 2. Temnr 2.1, 2.2, 2.3.
Cpenbl, Pazgen 3. Temsr 3.1, 3.2, 3.3,
pecypcocOepeKeHunIo, 3.4,3.5.

MIPUMEHSTH 3HAHUS 00 Paznen 4. Temr1 4.1, 4.2.
H3MEHEHHUHU KIUMaTa, Pa3zgen 6. Temsul 6.1, 6.2.
MIPUHITUIIBI OEPEKITHBOTO Paznen 7. Temsr 7.1, 7.2

MPOM3BOJICTBA, 3 (HEKTUBHO
JIECTBOBATE B
Ype3BhIYAITHBIX CUTYAITUSIX
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