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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOI'O IPEIMETA

1.1. O6aacTh NPpUMEHEHHUS IPOTPAMMBI:
Pabouast mporpaMma sIBIsieTCS 4aCThIO MMPOTPAMMBbI MOJTOTOBKH CIEIIMAINCTOB CPETHETO
3BEHA.

1.2. MecTo npeaMeTra B CTPYKType 00pa30BaTe/IbHOM MPOrpamMMbI:

VYuebHbIil peAMET BXOIUT B COCTaB 00LIe00pa30BaTeIbHBIX MPEIMETOB, (HOPMUPYEMBIX
u3 obOs3atenpHON npenMeTHoit obmactu PI'OC COO «EctecTBeHHO-Hay4HBIE HPEAMETHI» U
u3yyaercs Ha 6a30BOM ypOBHeE.

1.3. Heau u 3a1a4u — TpeOOBaHMS K pe3yJibTAaTaM 0CBOEHMS IpeMeTa:

CogepxaHue mporpaMmbl 001Ie00pa30BaTeNbHON MUCHUIUTMHBEI DH3UKa HANpPaBICHO HA
JOCTHKEHHE CIEAYIONINX LeJIei:

— ¢opMHupoBaHHE Y 00YUAIOIIUXCSI YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUsl, 3HAYMMOCTH
buznyecKkux 3HAHUU NI COBPEMEHHOTO  KBAIU(DHUIIMPOBAHHOTO  CIEHUANHCTa MpU
OCYIIECTBIICHUH €T0 MPOPECCHOHATBHON ACSITEITLHOCTH;

— (QopmupoBaHuE €CTeCTBEHHO-HAYYHON IPaMOTHOCTH;

— oOBJaaeHue crenupuyYecKo cucTeMoil (U3NYECKUX TMOHATUH, TEPMUHOJOTHEH U
CUMBOJIMKOI;

— OCBOCHHE OCHOBHBIX (DH3MYECKHX TCOPHI, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIaJICHUE OCHOBHBIMU METOJIaMHU HAYYHOTO MO3HAHUS MPUPOJbI, UCIIOIH3YEMBIMH B
¢usnke (HAOJNIONEHWE, ONMUCAaHWE, W3MEPEHHWE, BBIABMKCHHE THIIOTE3, IPOBEICHHE
JKCIIEPUMEHTA);

— OBJIaJICHUE YMEHUSIMU 00pabaThIBaTh JaHHBIC IKCIIEPUMEHTA, OOBSICHATH MOJTyYEeHHBIE
pe3yabTaThl, YCTAaHABIMBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMH B HAOJIOAAaEMOM
SIBIICHUH, JIeJIaTh BHIBOJIBI;

— ¢opMHUpOBaHKHE YMEHUS periaTh GU3NUECKUE 33]]a4H Pa3HBIX YPOBHEH CI0KHOCTH;

— pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HWHTEIUICKTYAJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce MPUOOPETEeHUsT 3HAHUHM C UCTIOIb30BAaHUEM PA3IUYHBIX UCTOYHUKOB
uHpOpMaIUd U COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHM, YMEHUU (POpMyIHpOBATH U
000CHOBBIBaTh COOCTBEHHYIO TMO3UIIMI0O TIO OTHOLIEHUIO K (u3uueckoil uHpopMaiuy,
MOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB;

— BOCIIUTaHUE YyBCTBA FOPJOCTHU 32 POCCUUCKYIO (DU3HUECKYIO HAYKY.

OcBoenue kypca O/] «®Pu3ukay npeanosiaraeT peleHue cleayoiux 3a1ay:

— mnpuoOpeTeHne 3HaHU 0 GyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX, IEKAIUX B OCHOBE
COBPEMEHHOUW (M3UUYECKON KapTHHBI MHUpPA, MPUHIUIOB JCWCTBUS TEXHUYECKUX YCTPOWCTB U
MIPOU3BOJICTBEHHBIX MPOIIECCOB, O HAN0OJIEe BAXKHBIX OTKPBITUSAX B 00JIaCTH (DU3MKH, OKA3ABIIIHX
OTIpe/ICIISIONIee BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

— TMoHWUMaHWe (U3MYECKOM CYNIHOCTH SIBJICHWW, TMPOSBIAIOIMIAXCI B  paMKax
MIPOM3BOJICTBEHHON JCSITETLHOCTH;

— OCBOCHHE CIOCO00B HMCIOJIb30BaHMs (U3HMUECKUX 3HAHUN JJIS PEIICHUS MPAKTUIECKIX
U TpodeCCHOHANBHBIX 3a/lay, OOBICHEHUs SBICHUN MNPUPOABI, TMPOU3BOJACTBEHHBIX U
TEXHOJOTHYECKHUX IPOIECCOB, MPHUHITUIIOB JACHCTBHS TEXHWYECKUX MPHOOPOB M YCTPOWCTB,
obecrnieueHns 0€30MacHOCTH MPOU3BOICTBA U OXPAHBI TIPUPO/IBI;

— ¢opMHpOBaHHE YMEHHMH pemaTh Y4eOHO-TIPAKTUUYECKHE 3a7adyd  (U3HUECKOTO
CoJIepKaHus ¢ yI€TOM PO eCCHOHATIBHON HAITPABICHHOCTH;

— mnpuoOpeTeHre OmbITa TO3HAHUS U CAMOIIO3HAHUS;, YMCHHI CTABUTh 33J]a4M U PEIIaTh
po0IeMbl ¢ YIETOM PO eCcCHOHATHHOM HAMPABICHHOCTH;



— (dopMupoBaHHEe YMEHUN UCKaTh, aHAIU3UPOBaTH M 00paldaThHIBaTh (PUIUUECKYIO
UHPOPMAIIHIO ¢ YIETOM MTPOPECCHOHATILHON HANPaBICHHOCTH,

— TMOJrOTOBKAa OOYyYAarOIIMXCS K YCHEIIHOMY OCBOGHHIO TUCHMIUIMH M MOJIYJeH
npoeCCHOHATBHOTO IHMKJIA: (OPMUPOBAHME Yy HUX YMEHUH H ONbITa JESITEIHHOCTH,
XapaKTEPHBIX sl Ipodeccuii / TOHKHOCTEH CITy)KaIllUX WIN CHEIHaIbHOCTEH, NOJTyYaeMbIX B
npodecCHOHATBHBIX 00pPa30BaTEIbHBIX OPraHU3aAINAX;

— TONroTOBKa K (OPMHUPOBAHUIO OONIMX KOMIETCHIUH OYAyIIero CIeUalucTa:
caMo00pa3oBaHMsl, KOMMYHHUKAIMH, TIPOSIBICHHS T'Pa)KIaHCKO-MATPUOTUYCCKON IO3UIIHH,
COTPYAHMYECTBA, TPHUHATHA pPEIICHHWA B CTAaHIAPTHOM W HECTAHAAPTHOM CHUTyaIlusx,
NPOCKTHPOBAHUS, TPOBEACHUS (PUIUYCCKUX HU3MEPEHUH, APPEKTUBHOTO H 0OE30MACHOTO
UCTIOJIb30BAaHUS PA3ITUYHBIX TEXHHUECKUX YCTPOMCTB, COOIIOACHUS MPaBWII OXPaHbl TpyJa MpU
pabote ¢ GU3NIECKUMHU TPUOOPaMU U 000PYTOBAHUEM.

— OcobeHHOCTh (OPMUPOBAHUSI COBOKYITHOCTH 3a/1a4 M3ydeHUs (U3MKHU JJIST CHCTEMBI
CpeaHero mnpoQecCHOHATBHOrO O0pa30BaHMS 3aKIOYAETCS B HEOOXOAMMOCTH pealn3aluu
npoeCCUOHATIPHON HANPaBICHHOCTU PEIIaeMBbIX 3ajad, yu€ra O0COOEHHOCTEH Ccdephl
JEeSITeTLHOCTH OYAYIIUX CIICIUATUCTOB.

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS OCHOBHOW 00pa3oBaTENIbHOM  MpOrpamMmbl
oOydJalomuMucs  JODKHBI  OTpaXkaTb  TOTOBHOCTb M CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS  C(HOPMUPOBAHHON  BHYTPEHHEH  TO3MIMEH  JIMYHOCTH, CHUCTEMOM
[EHHOCTHBIX  OPUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX YO@XKJECHUN, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCUHCKOI0 OOIIECTBA, paCIIMPEHUE )KU3HEHHOTO OIbITa U OIbITa
JEATEIbHOCTH B IIPOLIECCE  peaJid3allid  OCHOBHBIX  HAIlPaBJICHUN  BOCHUTATEJIbHOU
JIEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

2PAsCOAHCKO20 6OCNUMAHUA:

— c(OpMHPOBAHHOCTh TPAKIAHCKOM TMO3MIMM OO0YyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

— OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOSI3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IIPABOIIOPAIKA;

— TMPUHATHE TPAJAULIMOHHBIX HAIMOHAJIBHBIX, OOLIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

— TOTOBHOCTb NPOTHUBOCTOSTH HAEOJIOTHM SKCTpEMH3Ma, HallMOHaIM3Ma, KceHopoOuw,
JTUCKPUMHUHALIMU IO COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;

— TOTOBHOCTb BECTH COBMECTHYIO JIESTEILHOCTh B MHTEpECAX I'Pa)JaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABIECHUM B 0011e00pa30BaTENbHON OpraHu3alyu U JEeTCKO-IOHOIIECKUX
OpraHu3anusx;

— YyMEHHE B3aMMOJEICTBOBATh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKLIMSAMU M Ha3HAUCHUEM;

— TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM JEATENBHOCTH;

nampuomuuecko20 60CRUMAHUA:

— c(hOpPMHUPOBAHHOCTb  POCCHUICKOW  Tpa)XJaHCKOW HJEHTUYHOCTH, MATPUOTU3MA,
YBaXXE€HUs K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iiepel PonmHOHN, ropaoctu 3a cBou
Kpai, cBOK PonnHy, CBOW S3BIK M KYyJbTYpPY, NMPOLUIOE M HACTOSLIEE MHOTOHAIIMOHAIBHOIO
Hapoxa Poccuu;

— IIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
MPUPOJHOMY HACIEAMIO, NaMATHHUKAM, TpaJulusIM HapoaoB Poccum, noctmxenusm Poccuum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

— wuAclHas yOSXKIEHHOCTh, TOTOBHOCTh K CHOyXeHutro u 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

0YX08HO-HPABCMEEHHO20 60CNUMAHUA:

— OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUICKOr0 HAPOa;



— ¢(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

— CHOCOOHOCTh  OIIGHHMBAaTh CHUTYyallUI0 M NPUHUMATh  OCO3HAaHHBIC  pELICHU,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— 0CO3HaHHE JUYHOTO BKJIA/la B IOCTPOCHUE YCTOHYHUBOTO OyIyIIEero;

— OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAUTENSIM U (WIM) JIPYIMM 4JIE€HAaM CEMbH,
CO3JJaHUI0O CEMBH Ha OCHOBE OCO3HAHHOIO IIPUHATHS LIEHHOCTEH CEMEWHOW JKU3HH B
COOTBETCTBUU C TpaAuLHUAMHU HaponoB Poccuy;

ICMemu4ecKo20 60CRUMAHUA:

— DOCTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYAs OSCTETHKY OblTa, HAy4HOIO M
TE€XHUYECKOI0 TBOPUYECTBA, CIIOPTA, TPYAA U OOIECTBEHHBIX OTHOLICHUH;

— CIOCOOHOCTh BOCIIPMHUMATh pa3jMuHble BUABl MCKYCCTBA, TPaJWLUU U TBOPYECTBO
CBOET0 U JPYI'HX HapOJOB, OLIYIIATh IMOLMOHAIILHOE BO3/IEHCTBUE UCKYCCTBA;

— yOeXJIeHHOCTh B 3HAUUMOCTH JJIsl TMYHOCTH U OOLIECTBA OTEYECTBEHHOIO U MUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAJIULUN U HAPOJHOTO TBOPUECTBA;

— TOTOBHOCTb K CaMOBBIPAJXEHHUIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMIJICHHE IPOSBIATH
KauyecTBa TBOPYECKON JIMUHOCTH;

¢usuueckozo éocnumanua:

— c(hOpMHUPOBAHHOCTb 3J0POBOTO U Oe3omacHOro oOpas3a »KHU3HH, OTBETCTBEHHOIO
OTHOLIECHHUS K CBOEMY 3/10POBBIO;

— moTpeOHOCTP B (PM3MUYECKOM  COBEPUICHCTBOBAHWHW,  3aHATHSAX  CIIOPTHBHO-
037I0POBUTEIILHON JEATENBHOCTbIO;

— QAKTUBHOE HENpUATHE BpEIHBIX INPUBBIYEK M MHBIX (OpM NPUUYMHEHHsS Bpeaa
(GU3n4EeCKOMY U IICUXUYECKOMY 3/I0POBBIO;

mpy006020 60CRUMAHUA:

— TOTOBHOCTb K TPYZly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

— TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M  COLMAIBbHON
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJHATH
TaKylo JAESTEIbHOCTD;

— HHTEpeC K pa3IMyHbIM cepaM mpodeccuoHaTbHON AeITeIbHOCTH, YMEHHUE COBEPILIATh
OCO3HaAHHBIN BBIOOP OymyIeit mpodeccuu u peaaTu30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

— TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHIO U CaMO0Opa30BaHUIO Ha MPOTSHKEHUU BCEH
KU3HU;

IKO102UHECKO20 60CHUMAHUA:

— c(hOpPMHUPOBAHHOCTb HKOJOTHYECKOW KyJIbTYphl, NMOHUMAaHUE BIIUSHUS COLMAIBHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIBHOW CpeIbl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

— IUIAHUPOBAHUE U OCYLIECTBIIEHHUE ACUCTBUN B OKPYXalOIIEH cpelle Ha OCHOBE 3HAHUS
1L[eJIed yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

— aKTHBHOE HENPUATHE NEHUCTBUN, IPUHOCSIINX BPE OKPYXKAIOLIEH Cpee;

— YyMEHHE  TPOTHO3UPOBATH  HEONArOMpHSTHBIE  JKOJOTMYECKHE  IOCIIEICTBUS
MIPEANPUHUMAEMBIX ACUCTBUI, IPEIOTBPAILATh HX;

—  pacIIMpEHHE ONBITA ACSITEIBHOCTH YKOJIOTMUECKOI HAIIPABIECHHOCTH;

UEHHOCMU HAYYHO20 NO3HAHUA:

— c(hOpPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHaJlore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

— COBEpIIEHCTBOBAaHUE A3BIKOBOM M  YMTATEIbCKOM  KYJIbTYpbl Kak CpeEICTBa
B3aMMOJEHCTBUS MEKIY JTHOAbMH U ITO3HAHUS MUPA;

— OCO3HAHME LICHHOCTH HAyYHOH NEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOCKTHYIO
Y UCCIIE0BATENBCKYIO NEATEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE.



MeTtanpeamMeTrHble Ppe3yJbTaThl OCBOCHHUS OCHOBHOW 00pa3oBaTEeNbHON IMPOTrpaMMBbI
JIOJIKHBI OTPAXKATh:

Oe¢nadenue ynugsepcaibHblMu y4eOHbIMU NOZHABAMENbHBIMU OCUCMBUAMU:

a) 0a30BbIC JTOTUYECKHUE JICHCTBUS:

— CaMOCTOATENbHO (POPMYIMPOBATH M AKTyaJM3UpPOBaATh MpPOOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

— YCTaHABIMBATh CYHIECTBEHHBIH TMPU3HAK WIM OCHOBAaHUSA JJIsi  CpaBHEHUS,
Kiaccuukanuu u 0600IICHHMS;

—  ONpEeNeNsTh e AeATeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUU UX JOCTHUIKCHHUS,

—  BBIABIISATH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHSI B PACCMATPUBAECMBIX SIBIICHUSX;

— BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIIEHUBAThL COOTBETCTBUE PE3YyJIbTATOB IIETISM,
OIICHUBATh PUCKH TIOCIIEICTBUN JCSATCILHOCTH;

— pa3BHUBaTh KPEaTUBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOIIeM;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

— BIIQJICTh HABBIKAMHU YYE€OHO-HCCIICIOBATEIILCKOH UM TPOCKTHOW  JESITEIHLHOCTH,
HABBIKAMU pa3pelieHus mpoosiem;

— CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJOB PEIICHUS
MPAKTUYECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

— OBJIQJICHUE BUIAMH JIEATEIBHOCTH MO MOJy4YEHUIO HOBOT'O 3HAHUS, €r0 HHTEpPIPETallny,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3IaHUH YYCOHBIX M COI[HAIBHBIX TPOSKTOB;

— (QopmupoBaHUE HAy4yHOTO THUIIA MBIIUICHUS, BIAJCHHE HAyYHOW TEPMHUHOIIOTHEH,
KITFOYEBBIMU MTOHATHSIMHU U METOJIaMU;

— CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4l B 00Pa30BATEIBHON JCATCILHOCTH U
YKU3HEHHBIX CUTYaITUsX;

— BBIBIATh NMPUYHHHO-CIICJCTBEHHBIE CBSI3M M aKTyalU3UpPOBAaTh 3aJady, BBIIBHTaTh
TUIOTE3y €€ pelIeHMs, HaXxOAUTh apryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

— aHaJIu3upOBaTh TMOJYUYEHHBIE B XOJI€ PEUICHHs 3aJayd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBAThH X JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

— JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIbIT;

— paspabarbiBaTh IIJIaH peIIEHUS MNpoOJIeMbl C Yy4YETOM aHalu3a HMEIOIINXCS
MaTepuaIbHBIX 1 HEMaTepUATbHBIX PECypPCOB;

— OCYHIECTBJIATH lI€JICHANIPABICHHBIN MOUCK MEPEHOCAa CPENICTB M CIIOCOOOB JEHCTBUS B
poECCHOHANIBHYIO CPENY;

— yMeTh TIEPEHOCHTHh 3HAaHUS B TMO3HABATENbHYI0O U MPAKTHYECKYI0 O0O0JIacTH
KU3HEJEATEILHOCTH;

— yYMETh MHTETPHPOBATh 3HAHMS M3 PA3HBIX MMPEIMETHBIX 001acTel;

— BBIJIBUTATh HOBBIC UJICH, TTPEIIaraTh OPUTHHAILHBIC TTOIXO0JIbI U PEIICHUS;

— CTaBHTb MPOOJIEMBI M 33JIa4H, JJOIYCKAIOITUE alIbTEPHATHBHBIC PEIICHHUS,

B) paboTta ¢ uHpopmarmeii:

— BIJIQJICTh HABBIKAMU TIOJy4YeHUS WH(POPMAIIMM W3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIIATh TOWCK, AaHAIW3, CHUCTEMATH3AIMI0 W HHTEPIPETAIHIO
uH(pOpPMAIIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

— CcO3JaBaTh TEKCTHI B Pa3jMYHBIX (hOopMarax ¢ ydeTOM Ha3HadYeHUs WHPOpMAIUU M
IIEJICBOM ayTUTOPUH, BRIOMPAsT ONITHMATLHYI0 (OpPMY TIPEICTABICHHUS U BU3YaTH3aIlUH;

— OIEHUBATh JOCTOBEPHOCTbH, TIETUTUMHOCTh MH(OPMAIINH, €€ COOTBETCTBUE MPABOBHIM
U MOPAJIbHO-3TUYECKUM HOpMaM;



— HCHOJb30BAaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, IPaBOBBIX H
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

— BJAJeTh HAaBBIKAMH pACIO3HABaHMA M 3aIIUTHl HWH(pOpMANMH, WHPOPMALMOHHOM
0€30MacHOCTH JIMYHOCTH.

Osnaodenue yHueepcanibHbiMu KOMMYHUKAMUBHBIMU OEUCEUAMU:

a) oOIIeHue:

— OCYILECTBJIATh KOMMYHMKAIIUK BO BceX chepax KU3HHU,

— pacro3HaBaTh HeBepOalbHblE CpeicTBa OOIIEHUS, NOHUMaTh 3HAUYEHHE COLMAJIbHBIX
3HAKOB, paclo3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallMHd U CMArYaTh KOHMIMKTHI;

— BIJIQJCTh PA3TUYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOICHCTBHS,

— apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYaIUH;

— Ppa3BEpHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJb30BAHUEM SI3bIKOBBIX
CPEICTB;

0) cCOBMECTHasl I€SITEIIbHOCTD:

— IIOHHMMATbh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHUBUYyaIbHON paboThI;

— BbIOMpPATh TEMAaTHKy U METOJIbl COBMECTHBIX JEHCTBUI C y4yeTOM OOILMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

— T[pUHUMATh LEIH COBMECTHOM JESITENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEHCTBUS MO €€ JOCTH)KEHMIO: COCTaBIATh IUJIaH JAEUCTBUM, paclpeiesiaTh poJid C Y4YETOM
MHEHHUH y4aCTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOThI;

— OLEHUBaTh KauecTBO CBOET0 BKJIaJa M KaXJON0 y4YaCTHHMKAa KOMaHIbl B OOLIUI
pe3yabTaT o pa3paboTaHHBIM KPUTEPHSIM;

— IpeasaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJECH C MO3UIIMHA HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

— KOOPJIMHHUPOBATH U BBHINOJHATH PabOTy B YCIOBHUSX PEATbHOIO, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

— OCYILIECTBJISATh MO3UTHBHOE CTPAaTErMUECKOE IIOBEJIEHHWE B pPa3IMYHBIX CUTYalUsX,
MPOSBIISATH TBOPYECTBO M BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

Osnaodenue yHueepcanbHolMu pecyiamueHbIMu 0eiUCmeUAMU:

a) caMOOpTaHHU3aIUs:

— CaMOCTOSITEJIBHO OCYIIECTBIISATH TO3HABATENIBHYIO JI€ATEIbHOCTD, BBISBIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

— CaMOCTOSITENIbHO COCTABJIATh IUIAH pEIIeHUs NpoOJIeMbl C yYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTESHUH;

— JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacmupsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JINYHBIX MPEANOYTEHHI;

— JlenaTh OCO3HaHHBIM BHIOOpP, APryMEHTHPOBATh €ro, OpaThb OTBETCTBEHHOCTh 3a
pelieHue;

— OILIGHUBATh IPHUOOPETEHHBIN OIIBIT;

— crnocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO HIMPOKOM SPYAMIMH B Pa3HBIX
o0JacTsX 3HaHUM, MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHB;

0) CaMOKOHTPOJIb:

— JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

— BJAJeTh HAaBbIKAMM IIO3HABATENbHON peQIIeKCHHM Kak OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

— HUCHOJb30BATh NPUEMBI peIEKCUH AJIS1 OLEHKH CUTYallH, BEIOOpa BEPHOIO PELICHNUS;
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— yMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PELICHUS M0 UX CHIDKEHUIO;

B) SMOLIMOHAJIbHBIN MHTEIJIEKT, IPEAoIararoIuil copMUpOBaHHOCTb:

— CaMOCO3HAHHUS, BKIIOYAIOIIETO CHOCOOHOCTh IOHMMATh CBOE HMOIMOHAIBHOE
COCTOSIHWE, BUJAETh HANPABICHHUA Pa3BUTUS COOCTBEHHOH HMOIMOHAIBHOW CQepsl, OBITh
YBEpPEHHBIM B ceOe;

— CaMOperyJHpOBaHMSA,  BKIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHME  INPHHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBALIMH, BKIIOYAIOLIEH CTpEMIICHHE K JTOCTHIKECHHUIO IIeNTd U YCIIEXY,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;

— DOMIATUH, BKIHOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBaTh €r0 IPU OCYLIECTBICHUUM KOMMYHMKALUU, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKHBAHHUIO;

— COLMAIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTPaMBATh OTHOLIEHUS C
JPYTUMHU JIFOAbMHU, 3200TUTHCS, IPOSIBIIATh UHTEPEC U Pa3peliaTh KOH(IUKTHI;

T) IPUHATHE ce0s U IPYTUX JIOACH:

— IpUHUMATH ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

— TMpUHUMATh MOTHBBI M apryMEHTBHl JPYTrUX JIIOJACH TpH aHaluu3e pe3yIbTaToB
NeSITeTbHOCTH;

— IPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLIUOKH;

— pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C IMO3ULMU APYrOro 4eI0BEKa.

IIpenmeTHble pe3yabTaThl 110 IpeIMETHON 00nacTu «EcTecTBEHHO-HAYUHbIE ITPEIMETHI»
JIOJKHBI 00€CIIeuynBaTh:

ITo yueOnoMy npeamery «@u3nka» (0a30Bblii yPOBEHBb):

1) chopMUpOBaHHOCTh NPEACTABICHUH O poJM U MecTe (U3UKM U aCTPOHOMHUHU B
COBPEMEHHOM HayyHOM KapTMHE MHpa, O cucTeMooOpasyrouieil poin (GU3UKH B pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHMKHM M COBPEMEHHBIX TEXHOJIOTMH, O BKIAJAE€ POCCHUMCKUX U
3apyOeXHBIX yUYEHBIX-(U3MKOB B pa3BUTHE HAyKW; IOHUMaHHEe (UINYECKOM CYIIHOCTH
HaOJrI01aeMBbIX SIBJICHUH MUKPOMHUPA, MAKpPOMHUPA M MEraMHpa; MOHUMaHUE POJIM aCTPOHOMHUH B
MPAKTUYECKON NIeATEIbHOCTH YeJIOBEeKa U JajbHEHIleM Hay4YHO-TEXHHMYECKOM Pa3BUTHUH, POJIU
¢u3uku B GOPpMHUPOBAHUU KPYrozopa U (pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JJIsi peIleHHs
MPAKTUYECKUX 3a7au;

2) chOopMHUPOBAHHOCTb YMEHMH pacro3HaBaTh (HU3MYECKUEe SBIEHUS (IPOLECChl) U
OOBSACHATP KX HA OCHOBE M3YUYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MajieHHWe Tel, ABWKEHHE MO OKPYXHOCTH, MHEPIMS,
B3aMMOJIeiicTBHE Tej, KojebaTenbHOe ABM)KEHHE, PE30HAHC, BOJHOBOE ABIMKEHUE; Tuddy3us,
OpOYHOBCKOE JIBUKEHHE, CTPOEHHUE JKUIKOCTEH M TBEpIBIX Tel, U3MEHEHHEe oO0beMma Tell MpHu
HarpeBaHuM (OXJIAXK/IEHUHU), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHJIEHCAllMs, IJIaBJIeHUE,
KpUCTAJIIIN3alMs, KHUIIEHHWE, BIAXHOCTb BO3/yXa, CBA3b CPEIHEH KUHETHMYECKON DSHEPruu
TEIUIOBOTO JABM)KEHUS MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MOBBIIIEHNUE JaBJI€HUs ra3za mpu
€r0 HarpeBaHUM B 3aKPbITOM COCYIE, CBA3b MEXKIYy IapaMeTpaMu COCTOSHUS Tas3a B
M30IpoLeccax; AEKTpU3alMs Tell, B3aUMOJecTBHIE 3aps/10B, HarpeBaHue MPOBOIHUKA C TOKOM,
B3aMMOJICMCTBHE MAarHUTOB, JJEKTPOMarHUTHas WHAYKLHUSA, JEHCTBUE MarHUTHOIO IOJIA Ha
INPOBOJAHMK C TOKOM W JBIKYIIMKCA 3apsij, AJIEKTPOMAarHUTHbIE KojeOaHus U BOJIHBI,
OpSIMOJIMHEHHOE PAaCHpOCTpaHEHHWE CBETa, OTPAXKEHHEe, MpeJoMJIeHHEe, HUHTephepeHIys,
Tubpaknus U NOoJspuU3alus CBeTa, Jucnepcus cBera; (GoTodnexTpuueckuil 3¢ ¢dekt, cBeToBoe
JaBJICHHE, BO3HMKHOBEHME JIMHEHYATOrO CIEKTpa aToMa BOJOpPOJAA, €CTECTBEHHas H
HCKYCCTBCHHAs palMOAKTHUBHOCTD;

3) BiageHWEe OCHOBOINOJATAIOMUMH  (U3UYECKUMHU TOHATHSAMM M BEJIHMYMHAMH,
XapakTepU3yrIIUMU (U3NYECKHE MpoLecChl (CBA3AHHBIMU C MEXaHHYECKUM JBHIKEHHEM,
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B3aMIMOJICHICTBHEM TEJI, MEXaHWYECKUMHU KOJEOAHUSIMU M BOJHAMHU; ATOMHO-MOJCKYISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMU MPOLECCAMH; AJIEKTPUYECKUM W MAarHUTHBIM TOJSIMHU,
AIIEKTPUYECKUM TOKOM, DJJICKTPOMATHUTHBIMH KOJICOAHUSIMH W BOJHAMH, ONTUYCCKUMU
SBJICHUSIMU;  KBAHTOBBIMU  SIBICHUSIMH, CTPOGHHEM aromMa M aTOMHOIO  sifpa,
PaAMOAKTUBHOCTBIO);  BJIAJICHUE OCHOBOIIOJATalOIIMMU  aCTPOHOMUYECKUMU  TOHSATUAMH,
MO3BOJIAIOIIMMU  XapaKTepU30BaTh MPOLECCHl, MPOUCXOASAIIME Ha 3Be3JaX, B 3BE3THBIX
cHUCTeMaX, B MEXIaJIaKTHUYeCKOW cpeae; MABIKEHHE HEOECHBIX Tell, HBOJIOIHUIO 3BE3]l U
Bcenennolii;

4) BnasieHre 3aKOHOMEPHOCTSIMH, 3aKOHAMH ¥ TEOPUSAMHU (3aKOH BCEMHPHOTO TATOTEHuUd, |,
II m III 3akonsl HprOTOHA, 3aKOH COXpPAaHEHUS MEXAHWYECKON SHEpPruu, 3aKOH COXpaHEHUS
UMITYJIbCA, MPUHILUIN CYNEPHO3UIUU CHJI, TMPUHIUIT PABHONPABHOCTU WHEPIHUAIBHBIX CUCTEM
0TCYETa; MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS BEIIECTBA, Fa30BbI€ 3aKOHbI, IIEPBBIN
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsa, 3akoH Kynona, 3akon Oma
JUISl ydacTKa 1enu, 3akoH OMa Jij1sl TOJIHOW 3JI€KTPUYECKOM 1enu, 3akoH Jxoyns - JleHua, 3akoH
AJIEKTPOMATHUTHOM WHAYKIIUU, 3aKOH COXPAHEHHUS JHEPrud, 3aKOH MPSIMOJIUHEHHOTO
pacmpoCTpaHEHHUs] CBETa, 3aKOH OTPaKCHHUS CBETa, 3aKOH TMPEJIOMJICHHMS CBETa; 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia,
3aKOH COXPaHEHHUS MAacCOBOIO 4HCIA, MOCTyJaaThl bopa, 3akOoH paauOaKTHBHOTO pacmaja);
YBEpEHHOE HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEW MpH aHan3e (QU3NYECKUX SIBICHUN U
MIPOIIECCOB;

5) yMeHHEe YYUTBHIBaTh TpaHUIBl TMPUMEHEHUS HW3YYEHHBIX (DUIUUECKUX MOJIENCH:
MaTepuaibHas TOYKa, MHEpLUaibHas CUCTeMa OTCYeTa, WACaJbHBIA Ta3; MOJAEIU CTPOCHUS
ra3oB, KHUJKOCTEW U TBEPHABIX TEJ, TOUYCUYHBINA AIEKTPUUECKUN 3apsii, sACpHas MOAENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7Jpa MPH pelleHrnr GU3NYECKUX 3a/1ay;

6) BIaJEeHHWE OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHMS, MCIOJIb3yeMbIMU B (PU3HKE:
MPOBOAUTH TMPSIMbIE U KOCBEHHBIE M3MEpeHHUs (PU3MYEeCKHX BEIHYWH, BHIOMpAs ONMTUMAaIbHBIN
Croco0 H3MEpPEHUsT M WCIOIb3ys M3BECTHBIE METOJbl OIICHKM TOTPEIIHOCTEH H3MEpPEeHUH,
MPOBOANTH HCCIENIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIOJNB30BAHHEM MPSMBIX
U3MEPEHHM, OOBSICHATH MOJYyYEHHBIE PE3YJbTAThl, UCTIONB3Ys (DU3UUECKHUE TEOPHH, 3aKOHBI U
MOHSTHS, W JieJaTh BBIBOJBI; COONMIOJATh MpaBujia O€30MacHOro TpyAa MpH MPOBEICHUU
HCCJIEJOBAaHUM B paMKax y4eOHOTo SKCIIEpUMEHTa U y4eOHO-HCCIIe10BaTENbCKON AeSITENIbHOCTH
C HCIOJIb30BaHUEM HH(POBBIX HU3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOrOo OO0OpYyIOBaHMUS;
c(hOpMUPOBAHHOCTh TIPEACTABICHUM O METOAAaX TMOJYyYEeHUS HAYYHBIX aCTPOHOMUYECKHX
3HAHUM;

7) chOopMUPOBAHHOCTDh YMEHUS PEIIaTh PACUCTHBIC 33J1a4 C SIBHO 3aJaHHOW (PU3NUYECKON
MOJIEJIbIO, UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MPUHIMUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/ladyd
BbIOMpaTh (PU3NYECKYIO MOJIEJb, BBIIEIATh (PU3NUYECKUE BEIMUUHBI U (POPMYIbI, HEOOXOAUMbIE
JUIsl €€ pelleHHUs, MPOBOAUTh pacyeTbl M OIEHUBATh PEATBbHOCTh IMOJIYYEHHOIO 3HAYEHUS
(GU3MYECKON  BENWYWHBI;  pemiaTh  KayeCTBEHHBIE  3aJa4yd, BBICTpaWBas  JIOTHYECKH
HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYKIEHUN C OMOPON Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U puU3NYECKue SIBICHUS,

8) copMUPOBaHHOCTh YMEHUS IPUMEHSATH MOYUYEHHBIC 3HAHUS 111 OOBSICHEHHSI YCIOBUH
MpPOTEeKaHUs (PU3NUECKHUX SIBJICHUN B TPHUPOAC W JUIsl TMPHUHATUS MPAKTHUYECKUX DPEIICHUA B
MOBCETHEBHON KU3HU Mg oOecreueHus: Oe30MacHOCTH TpU OOpalleHHuH C OBITOBBIMHU
npudopaMyd YW TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbSI M COOJIOJEHUS HOPM
HKOJIOTMUYECKOTO TOBEACHUS B OKPYXKAIOIIEH cpelie; MOHUMaHUuEe HeOOXOIUMOCTH MPUMEHEHUS
JOCTIOKCHUH (PU3MKHU U TEXHOJIOTUH ISl palldOHAIBHOTO TPUPOIOTIOIH30BAHNS;

9) chopmupoBaHHOCTH COOCTBEHHOW TO3HWIIMM TIO OTHOIIGHUIO K (PU3NYECKOM
uH(popMaluu, MoJydyaeMOd U3 pPa3HbIX HCTOYHHUKOB, YMEHUW WCIOIB30BaTh IH(POBHIC
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIMU W TPEICTABICHHUS Y4eOHOU W
Hay4YHO-TIOMYJISIPHOW HWHGOpPMAIMHU; Pa3BUTHE YMEHHH KPUTHYECKOTO aHaln3a TMOoJydaeMou
uHpOpMaLNH;
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10) oBnaneHue ymeHUsIMH paboOTaTh B TPYIIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMATBHBIX

pouieit,

IJIaHUPOBATH

paboTy TpYyNIIHI,

palMoHAIFHO — paCTIPECISTh

JCATCIIBHOCTh B

HECTAaHAAPTHBIX CUTYallUAX, aJeKBATHO OLEHHMBATH BKJAJ Ka)XKIOTO W3 yYAaCTHHKOB TPYIIIHI B
pellIeHHEe paccMaTpUBACMOi TPOOIIEMBI;

11) oBmagenue (CPOPMHPOBAHHOCTH MPEICTABICHUN) MpaBWIAMHU 3amHCH (DU3HYECKHX
dbopmyn penbedHO-TOUCYHON cucTeMbl 00o3HadeHui JI. bpaitis (a1 cnensix v c1aboBUASIIIAX

00yyJarommxcs).
Kon u Iliannpyemble pe3yJabTaThl OCBOEHHSI
HanMMeHOBaHHe Oourne JucnunanHapHbie
¢opmupyembix
KOMIIeTeHI Ui
OK O01. BriOupats | B uyacTu TpyaoBOro BOCHUTAHUS: - c(OopMHUPOBaTh MPECTABICHHS O POJIU
CIOCOOBI peleHust | - TOTOBHOCTH K TPYZLY, OCO3HaHUE LIEHHOCTH | © MecTe (U3MKM M acTpOHOMHUH B
3ama4 MacTepcTBa, TPYIOI00HE; COBPEMEHHON Hay4YHOM KapTWHE MHUPA, O
npodeccrnoHaNbHOM - TOTOBHOCTb K AaKTHBHOW JESTENBbHOCTH | CHCTeMooOpasyromied pomn ¢(usnka B
JEeSATEIBHOCTH TEXHOJIOTHYECKOH n COIIMAIBHON | pPa3BUTHH €CTECTBEHHBIX HAyK, TEXHUKU
HMPUMEHUTEIBEHO K | HampaBJICHHOCTH, CIOCOOHOCTh | M COBPEMEHHBIX TEXHOJOTHH, O BKIaJe
Pa3IMYHBIM WHHIIAPOBATH, IUITAHUPOBATh U | POCCHHCKMX M 3apyOeKHBIX YUYCHBIX-
KOHTEKCTaM CaMOCTOSATEIIHHO BBITIOTHATH Takyioo | (M3MKOB B Pa3BUTHE HAYKH; OHHNMaHHE
JIeSITETIbHOCTD; (du3nYecKol CYIIHOCTH HaOIHOAaeMbIX
- MWHTEpeC K  paziu4yHbIM  cdepaMm | SBICHHH MHKPOMHpA, MakKpoMupa H

npo¢heCCUOHANBHOM JCSITeIBHOCTH,
OgJjiajleHHe YHUBEPCAJIbHBIMH Y4eOHbIMH
MO3HABATEILHBIMH AeHCTBUSIMM:

a) 0a30BbI€ JIOTHYECKHE IeliCTBUA:

- caMoCTOSITENIbHO  (OPMYJIHPOBATH |
aKTyallu3UpPOBAThH npobiiemy,
paccMmarpuBarh ee BCECTOPOHHE;

- YCTaHaBIHMBATh CYIICCTBEHHBIH MNPU3HAK
Wi OCHOBaHHS JUIst CpaBHEHUSI,
Kiaccu(puKauu u 0000IICHUS,

- OMpPENENATh eI JeTebHOCTH, 3a1aBaTh
NapaMeTpel U KPUTEPUHU UX JOCTUIKEHUS,

- BBIABIISITH 3aKOHOMEPHOCTHU n
IIPOTUBOPCUNA B paccMaTpruBaACMBbIX
SIBJICHUAX

- BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OLIEHUBAaTh  COOTBETCTBHE  PE3y/IbTATOB
LENsIM, OLCHUBATh PHUCKH  IOCIECTBHUIA
JIeSITEIbHOCTH;

- pa3BUBAaTh KPEATHMBHOE MBIILUICHUE TPH
PELICHUH KU3HEHHBIX IPOOIIEM

0) 6a3oBbIE HucciaenoBaTeIbCKue
JedcTBHSA:

- BJIaACTH HaBbIKAMHU yqe6H0—
HCCIIEI0BATENIbCKON u IIPOEKTHOM
JACATCIBHOCTH, HaBbIKaAMH pa3pemeHmI
nmpooeM;

- BBIABJIATH IIPUYUHHO-CJICICTBEHHBIE CBS3U
U aKTyaJlu3upoBaTb 3aJady, BbLIBUIaTh
TUIIOTE3Y €€ PELICHHs], HAXOAUTh apIyMEHTbI
JUIl J0Ka3aTeNbCTBA CBOUX YTBEPXKICHMH,
3a/1aBaTh [1apaMeTPbl U KPUTEPUU PELLICHHUS;
- aHAJIM3UPOBAaTh IOJYYEHHBIE B XOJIE
pelleHusl 3aladd pe3yJbTaTbl, KPUTHUECKU

OIICHUBATH ux JIOCTOBEPHOCTb,
MPOTHO3MPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHSAX;

- yMETh MIEPEHOCUTH 3HAHUS B

Merammpa; IIOHUMAaHHUE ponu
aCTPOHOMMHU B IIPAKTHYECKOMI
JIeATENIBHOCTU YEJIOBEKa U JaJIbHEHIIEM
Hay4YHO-TEXHUYECKOM PpAa3BUTUH, PpOJHU
¢m3ukn B (GOPMHUPOBAHUN KpPyro3opa u
(YHKIMOHAIBEHON TPaMOTHOCTH
4eloBeKa Ul pEIIeHHUs NMPaKTHYECKUX
3ajad;

- chopmupoBaTh yMEHHs ~ peLIaTh
pacdeTHble 3afayd C SIBHO 3aJaHHOM
¢du3nueckol  MOAENBIO,  UCHOJIB3YS
¢du3uyeckne 3aKOHbI W TPUHIUIBL, HA
OCHOBE aHalu3a YCIOBHS  3aJaud
BBIOMpATH ¢busnueckyto MO/IEIb,
BBIJCIATh  (DU3MYECKHE BEIUYUHBI U
dopMynbl, HEOOXOAMMBIE I €€
pelICHUs, NPOBOMUTH  pacyeTsl U
OLICHUBATh PEATBHOCTh IIOJYYCHHOTO
3Ha4YeHUs  (QU3MYECKOH  BEJMYMHBI;
penraTpb KaueCTBCHHbIC 3a/1a4H,
BBICTpauBast JIOTHYECKH
HENPOTHBOPEUYHBYIO LETOYKY

paccyXIeHHH C OMopoi Ha M3yUCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH B (hH3NIECKHE
SIBJICHUS;

- BJIAJICTH OCHOBOIIOJIararOImmMu
Q)PISPI‘IGCKI/IMI/I TIOHATHUAMH u
BCIIMYMHAMU, XapaKTepU3yromnumMunu

(1)I/I3I/I‘ICCKI/IC IIPOUECChI (CBH3&HHLIMI/I C
MEXaHNYCCKHUM JABH)KCHUECM,
BBaHMOHeﬁCTBHCM TCJI, MEXaHUYCCKUMHU
KOJIEOAHUSAMH U BOJIHAMH, AaTOMHO-
MOJICKYJIAPHBIM CTPOCHUEM BCIICCTBA,
TCIIJIOBBIMHA ImpoueccamMu;
QJICKTPUYCCKMM W MArHuTHBIM IIOJIAMU,
OJICKTPUICCKUM TOKOM,
OJICKTPOMAarouTHBIMHA KOJICOaHUSIMH U
BOJIHAMH, OINTHYCCKHUMHU ABJICHUIMH,
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MO3HABATEIILHYIO M MPAKTUYECKYIO 00I1acTH
KH3HEIACITEITEHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX
MIPEIMETHBIX 00JacTei;

- BBABUTAaTh HOBBIE HJEH, MpelIaraTbh
OpUTMHAJIbHBIE TOAXObI U PEILECHUS;

- CIOCOOHOCTHP HMX HCIIOJb30BaHUS B
M03HaBaTEJILHOMN u colMaJibHOM
MIpaKTUKe

KBAaHTOBBIMU  SIBJICHUSIMH,
aToma u aTOMHOTO
PaInoaKTHBHOCTHIO);
OCHOBOIIOJIATAOIIIMHU
ACTPOHOMHUYECKUMH MOHATHSAMH,
MO3BOJISTFOIIIIMHA XapaKTepH30BaTh
MPOLIECCHI, TPOUCXOAAIINE Ha 3BE3/aX, B
3BE3/IHBIX cucTeMax, B
MEXTaJJaKTHUECKOH cpese; ABIKCHUE
HeOECHBIX TEJ, OBOJIOLMIO 3BE31 H
Bcenennoii;

- chopMUpOBaTh yMEHHS TPHUMEHSITH
OCHOBOTIOJIAraroie acTPOHOMHUYECKUE
MIOHSTHS, TEOPHH U 3aKOHBI JJISl aHAIH3a
1 OOBSACHEHHS (U3UUECKHUX TIPOIECCOB,
MPOMCXOIAIINX Ha 3BE3[aX, B 3BE3IHBIX
cHCTeMax, B MEXTaJaKTHIECKOH cpere,
IBIDKCHUSI HEOECHBIX TEJ, 3BOIIOLUH
3Be31 U Beenennoi;

- BJIAJIeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TeopusMH  (3aKOH  BCEMHPHOTO
Tsrotenus, I, 11 u III 3akonsl HeroToHa,
3aKOH COXpaHEHUs MEXaHU4YeCKOU
OHCPIvH, 3aKOH COXpaHCHHA HUMIIYJIbCa,
NPUHIOUI CYNEPIO3UINN CHJI, TIPHHIIVIT
PaBHOIIPABHOCTH HMHEPIUAIBHBIX
cHcTeM OTCYETa; MOJIEKYIAPHO-
KHHETHYECKYI0 ~ TEOPHI0  CTPOCHHS
BEIIECTBA, Ta30BbIe 3aKOHBI, IIEPBBIH
3aKOH TEePMOANHAMHUKH; 3aKOH
COXpAHEHHUS DIIEKTPUYECKOro 3apsaa,
3axoH Kynona, 3akoH OMma g y4dacTka
meny, 3akoH Oma WIS IIOJHOM
SJIEKTPUUECKOU 1Lenu, 3akoH Jlxoyns -
Jlenna, 3aKOH  JIEKTPOMAarHUTHOMU
MHIYKIUH, 3aKOH COXPaHEHUs DHEPIHH,
3aKOH MPSMOJIMHEHHOTO
pacipocTpaHeHus cBeTa, 3aKOH
OTpaXXEHHs CBETa, 3aKOH HPEIOMIICHHS
CBETa; 3aKOH COXPAHEHWs OSHEepruw,
3aKOH COXPAaHCHHS WMIIYIbCa, 3aKOH
COXpAHEHHUS DIIEKTPUYECKOro 3apsaa,
3aKOH COXPaHEHHs MAacCOBOTO YHCIA,
HOCTYJIAThI bopa, 3aKOH
PaZMOaKTUBHOTO pacraja); YBEpPEHHOE
HCTIOJIB30BaHHE 3aKOHOB u
3aKOHOMEPHOCTEH npu aHanmm3e
(M3HYECKHX SIBICHUH M POLIECCOB

CTPOCHUEM
Aaapa,
BJIAJICHIE

OK 02. Hcnonp3oBaTth
COBpPEMCHHBIC CPE/ICTBA
MOWCKa, aHauM3a o
UHTEPIpETANNN
nHpopmanuu, u
WHPOPMALMOHHBIC
TEXHOJIOTHH TS
BBIMOJTHECHHS 3a1a4
npodeccnoHaTbHOMI
JIESITEIBHOCTH

B o0JacTu
TMO3HAHUSA:

- chOpMHPOBAHHOCTH  MHPOBO33PCHHUS,
COOTBETCTBYIOILLIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH 51 0O0IIeCTBEHHOM
MIPAaKTHKH, OCHOBAHHOTO Ha  JIMAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B IOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHME  SI3BIKOBOM U
YUTATEIbCKOM KYyJIbTYphl KaK CpEICTBa
B3aUMOJACHCTBUSA MEXIY JHOObMUA u
[IO3HAHUS MUPA;
- OCO3HaHUE
JIEATEJIbHOCTH,

IIEHHOCTH HAY4YHOT0

ICHHOCTH Hay‘lHOﬁ
TOTOBHOCTb OCYHICCTBJISATH

- YMETb YUUTHIBATh TPaHUIIbI
NPUMEHEHUS! HM3YYEHHBIX (HU3MYECKUX
MoJenei: MaTepualbHas TOUKa,
HMHEepLHabHas cucrema OTCUeTa,
uaeanbHbI ra3; MoOJENU CTPOCHHUS
ra3oB, XXHJIKOCTEd U TBEPAbIX Tell,
TOYEYHBIN 3JIEKTPUYECKUI 3apsin,
AllepHas MOJENb aToMa, HYKJIOHHAas
MOZENIb ATOMHOIO fJIpa NpPU PELIECHUU
¢u3ngecKrx 3a1ad
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MPOEKTHYIO u HCCIIEI0BATENbCKYIO
JIESTeTFHOCTh WHANBHIYAIEHO U B TPYIIIIC;
OBJaieHNie YHMBEPCAJbHBIMH Y4eOHBIMU
MO3HABATEJLHBIMH AeifiCTBUAMM:

B) padora ¢ nunopmanueii:

- BIIAJIETh HaBBIKAMU TTOITyYCHHS
WHPOPMALINHU U3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBJIATH  TIOHCK,
aHallu3, CUCTEMaTU3allUI0 U UHTEPIIPETaIHIO
HHPOPMALUU Pa3IAYHBIX BUIOB U (HopM
IpeCTaBICHNUS;

- CO371aBaTh TEKCTHI B Pa3lIMUHBIX popMmarax
C ydyeroM Ha3HayeHus uHopManuu W

LIETIEBOH ayAUTOPHUH, BBIOHpas
ONTHMaNbHYI0 (opMy mpencraBieHHS W
BU3yaIH3allH;

- OIICHUBATH JIOCTOBEPHOCTb, JIETHTHMHOCTD
nH(pOpMaLuH, ee COOTBETCTBHE NMPABOBBIM H
MOpPaJIbHO-3THYECKIM HOpMaM;

- HCTIOJIB30BATh CPEACTBA NHPOPMAIIMOHHBIX
U KOMMYHHKAIIUOHHBIX TEXHOJIOTHMH B
pELICHUH KOTHUTUBHBIX, KOMMYHHKaTHBHBIX
U OPraHU3alMOHHBIX 33134 C COOIIOJCHUEM

TpeboBaHuit 3PrOHOMHMKH, TEXHUKHU
0€e30MmacHOCTH, THTHEHHI,
pecypcocbepexenus, MPABOBBIX u

ITHYECKUX HOPM, HOPM HH(OPMAIIMOHHON
0€e30IaCHOCTH;
- BJAJICTh HABBIKAMH DPACIIO3HABAHHS M

3AI0UTHI uH(pOpMAaLHH,

HHPOPMALMOHHON 6e3omacHOCTH

JIMYHOCTH
OK 03. [InanupoBatb 1 | B 06JacTH  IyXOBHO-HPaBCTBEHHOIO | - BJIAJeTh OCHOBHBIMU  METOJaMU
pean3oBbIBATh BOCIHUTAHUA: HAYYHOTO TIO3HAHUsI, UCTIOJIb3YEMBIMH B
COOCTBEHHOE --  c(OpPMHUPOBAHHOCTH  HPABCTBEHHOTO | (hH3HKE: NIPOBOJUTH IpsIMbIE u
npo)ecCHOHANBHOE M | CO3HAHMS, STUYECKOrO IIOBEACHHUS; KOCBEHHbIE M3MEpeHus:  (PHU3MYECKUX
JIMYHOCTHOC pPa3BUTHC, - CIIOCOOHOCTH OLICHUBAThL CUTYAlIUIO U BCJIIMYMH, BBI6I/Ipa$[ ONTUMAaJIbHBIN
NpEeINPHHUMATENBCKYIO | IPHHUMATh OCO3HaHHbIC peuieHusi, | cmoco®  U3MEpeHUs W HCIOJB3Ys
JeATEIbHOCTh B | OPHEHTHPYSCh HA MOPaJbHO-HPAaBCTBCHHBIC | M3BECTHBIC METOBI OLICHKU
npogeccHoHaNbHON HOPMBI U ICHHOCTH; HOTPEIIHOCTeH W3MEpeHHH, MPOBOIHUTH
chepe, HCIONB30BaTh | - OCO3HAHHWE JIMYHOTO BKJIAJA B MIOCTPOCHUE | UCCIICNOBAHUE 3aBUCUMOCTEH
3HAaHUA 10 (PUHAHCOBOH | YCTOWYHMBOTO OyIyIIero; bu3nIecKuX BEITMYHMH c
rpaMOTHOCTH B - OTBCTCTBCHHOC OTHOUICHHC K CBOHUM HCIOJIb30BAHUEM TIPAMBIX H3MepeHHﬁ,

Ppa3JIMYHbIX KU3HCHHBIX
CUTyanusax

poauTensM U (WIW) APYTUM YJI€HaM CEMbH,
CO3JIaHMI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHUA LIEHHOCTEW CEeMENHOI JXHU3HU B

COOTBCTCTBUN C TpaauusaMu HapoOJ0B
Poccumn;

Ogunanenne YHHBepCaJbHbBIMHU
peryJIITUBHBIMH JICHCTBHAMH:

4) CaMOOPIraHU3ALMA:

- CaMOCTOSTENBHO OCYLIECTBIIATD

MO3HABATEJIFHYIO JEATENIbHOCTh, BBISBIISTD
npoOJieMbl, CTaBUTh U (OPMYJIHPOBATH
COOCTBEHHBIE 3aZjadydl B 00pa30BaTEIbHOU
JACATCIBHOCTH U )KU3HCHHBIX CUTYAIUAX,

- CaMOCTOSITENIbHO  COCTaBJISITh  IUIAH
penieHns mpoOdJIeMBbI C YyIETOM HUMEIONTIXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEATNIOYTEHUT;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIoco0CTBOBATh (hOpMHPOBAHUIO u

OOBSICHATH TIOJNIyYEHHBIE Pe3yJIbTaTHl,
UCTIONB3Ysl (PU3NYECKUE TEOPHH, 3aKOHBI
u TIOHATHS, )5 aeJaThb BBIBOJBI,
coOmo1aTh TpaBmIa 0e3011acHOTO TpyAa
IpU  TPOBEJEHUU HCCIECJOBAaHUM B
paMKax yd4eOHOro DOKCIEpHMEHTa |
yueOHO-HCCIIeT0BATENBLCKOM

JIEITENIFHOCTH € HCIOJb30BaHUEM
IU(POBBIX M3MEPHUTENBHBIX YCTPOMHCTB
1 sabopatopHOro  0GOpYAOBaHHS;
c(OPMUPOBAHHOCTh MPEACTABICHUI O
MeToaax TMOJTYYCHUA HaYy4YHBIX
aCTPOHOMMUYECKUX 3HAHUHN
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MPOSIBJICHUIO IIUPOKOH SPYAULUHN B Pa3HBIX
o0nacTAX 3HAHWH, IOCTOSHHO IOBBIIATH
CBOM 00pa3oBaTeNbHBIM ¥  KYJIBTYPHBII
YPOBEHB;

0) CAMOKOHTPOJIb:

WCTIONB30BaTh MPUEMbI pEeQIEKCHH  JUIA
OLICHKW  CHTyallMH, BBIOOpa  BEPHOTO
peleHus;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATB PEIICHUs 110 UX CHI)KEHUIO;

B) IMOLMOHAIBHBII HHTEJLIEKT,
NpeAnoJIaralouuii c(hpopMUpPOBAHHOCTD:
BHYTpEHHEH  MOTUBAalUy, BKIIOYAIOLIECH
CTpeMJIEHHE K JTOCTHXKEHUIO LIENH U yCHEXY,

ONTHMU3M, WHHUIMATUBHOCTb, yMEHUE
JIeiCTBOBATh, HCXOs u3 CBOHUX
BO3MO>KHOCTEH;

- OMIIaTuu, BKJ'IlO‘IaIOH.[eﬁ CITOCOOHOCTH
IIOHHUMAThb OMOIMOHAJIBHOC COCTOSAHHE

APYTHX, YUYUTHIBATH €ro npu
OCYIIIECTBIICHUN KOMMYHUKAIIWH,
CHOCOOHOCTh K COUYYBCTBHIO u
COIIEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAKIIUX
CIIOCOOHOCTH BBICTpanBaTb OTHOLICHUA C

OK 04. DdodextnBHO
B3aMMOJCHCTBOBATh |
paboTaTh B KOJUICKTUBE
Y KOMaHfie

JIpyTHUMHA JFOJIBMH, 3a00THTHCH,
NPOSBISITE  MHTEPEC W pa3pemiaTh
KOH(ITUKTHI

- TOTOBHOCTP W  CIIOCOOHOCTH K
00pa3z0BaHUIO n CaMOpa3BUTHIO,
CaMOCTOSATEILHOCTH M CAMOOIIPE/IEIICHNUIO;
-OBJIaJICHUE HAaBBIKAMHU yuebHo-
HCCIIEI0BATEIIbCKOMH, IIPOEKTHOM u
COLIMAJIBHOM JEATEIbHOCTH;

Osiagenne YHHBEPCAJIbLHBIMH

KOMMYHHMKATHBHBIMU e CTBUSIMU:

0) coBMecTHas 1eATeIbHOCTh.

- IOHUMAaTh U UCHOJb30BaTh MPEUMYLIECTBA
KOMaHTHOH M WHAWBUIYAIEHOW PaOOTHL;

- MIPUHUMATD Leau COBMECTHOM
JIeSITEIbHOCTH, OpraHU30BBIBATH u
KOOPJIUHUPOBATh JIeHCTBUS 1o ee
JOCTH)KEHHUIO: COCTAaBJISITh TUIAH JIEHCTBUM,
pacrpenensTb poJd C YYEeTOM MHEHHUH
Y4aCTHHUKOB o6cy>1<)1aT1> PEIYIbTATHI
COBMECTHOH paboThI;

- KOOPJIWHHUPOBATH W BHINOJHATH PabOTy B
YCI0OBUAX  PEAJBHOIO, BHUPTYaAJIBHOI'O u
KOMOMHHPOBAHHOT'O B3aUMO/IEHCTBYS;

- OCYILECTBIISITh MO3UTHUBHOE
CTpaTETUYECKOE IOBEJCHHE B PA3JIUYHBIX
CUTyallUsX, MpOSABIATb TBOPUYECTBO U
BOOOpaXXeHHUE, ObITh MHUIIUATHBHBIM
Ogunanenne YHHBEPCAJIbLHBIMHA
peryJIITUBHBIMH JIeICTBUSIMHU:

I') NPUHATHE ceOsl M APYTUX JIOeii:

- IPUHUMATh MOTHBBEI U apTYMEHTHI APYTHUX
moaei npu aHanuse pE3yJIbTaTOB
JIESITETIHHOCTH;

- IPU3HABaTb CBOE NPABO U IPABO APYIHX
JIIOJICH Ha OIHNOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP

- OBIIQJETh YMCHHAMH paboTaTh B
TPYyIIle C BBIIOJIHEHUEM Pa3IUIHBIX
CONIMANBGHBIX  pOJICH,  IUIAHHPOBATH
paboty TPYIIIEI, paroHaIbLHO
pacrnpenensiTh JIeSATENbHOCTh B
HECTAHAAPTHBIX CUTyalludX, aJCKBATHO
OIICHUBATH BKJIaJ]  K&XIOro U3
YYaCTHHKOB  TpyIIBI B PEHICHHE
paccmaTpuBaeMoit mpoOIeMbl
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C O3ULMU APYTOoro 4YCJI0BCKa

OK 05. OcymecTBasaTh
YCTHYIO U ITHUCBMEHHYIO
KOMMYHHUKAINIO Ha
TOCYAAapCTBEHHOM S3bIKE
Poccuiickoit ®enepanuun
C y4eTOM 0COOEHHOCTEH
COIIMATBHOTO "
KyJIbTYPHOTO KOHTEKCTa

B 00s1acTH 3cTEeTHYECKOT0 BOCITHTAHUSA

- OCTETHYECKOE OTHOLICHHE K MHUDY,
BKJIFOYasl ICTETHKY Hay4yHOTO TBOPYECTBA,
npucyIiero Gpu3nvyeckol HayKe;

- CIIOCOOHOCTH BOCIIPHHHUMATh Pa3InIHbIC
BUIBI MCKYCCTBa, TPAIWIMH M TBOPYECTBO
CBOETO0 M JPYrHX HApPOIOB, OIIYIIATh
SMOIMOHAILHOE BO3/ICHCTBIE UCKYCCTRA,

- yOCKICHHOCTh B  3HAYUMOCTH  JUIS
JIMYHOCTH M OOIECTBA OTEUECTBEHHOIO M

MHUPOBOTO UCKYCCTBa, STHUYECKHUX
KyJIbTYpHBIX ~ TPaAMLUMA M  HApOJHOTO
TBOPYECTBA,;

- TOTOBHOCTb K CAMOBBIPQKCHHUIO B Pa3HBIX
BUIAX MCKYCCTBa, CTPEMJICHHE IPOSBIATH
KauecTBa TBOPUCCKOM JIMYHOCTH;
OBaajnenne YHHBeEpPCAJIbHBIMHU
KOMMYHHKATUBHBIMH J1eiiCTBHSIMH:

a) o0IIeHue:

- OCYIIECTBISITh KOMMYHHKAIlMM BO BCEX
cepax KH3HHU;

- pacrio3HaBaTh HeBepOaJlbHBIE CpPEACTBa
o0IeHN s, TOHUMATh 3HaYE€HHE COLHATbHBIX
3HAKOB, pacrno3HaBath HPEANOCHUIKH
KOHQIUKTHBIX  CHUTyalud M  CMAr4ath
KOH(ITUKTHI;

- pa3BepHYTO M JIOTHYHO HM3JIaraTh CBOIO
TOYKY 3pEHUs C  HCIOJNB30BAaHHEM
SI3BIKOBBIX CPENICTB

- yMeTh pacrmo3HaBaTh (pHU3MUYCCKUC
sIBTICHUS (TIPOIIECCH) U OOBSICHATH UX HA
OCHOBE W3yYCHHBIX 3aKOHOB:
paBHOMEpHOE W  PaBHOYCKOPEHHOE
MPSIMOIMHEWHOE IBIDKCHHE, CBOOOTHOE
maJicHue Ten, JBIDKCHHE 1o
OKpPY>KHOCTH, HHEPIIUS, B3aNMO/ICHCTBHE
Tel, KojebaTeIbHOE JBIDKEHHE,
PEe30HaHC, BOJIHOBOE JIBUYKEHHE;
muddysus, OpOYHOBCKOE JIBHIKCHUE,
CTPOCHHME JKUAKOCTEH M TBEPHABIX Tell,
n3MeHeHre o0beMa Tell IIPU HarpeBaHUU
(oxnaxaeHun), TEIIOBOE paBHOBECHUE,
UCTIapeHne, KOHACHCAINS, IUIaBIICHHE,
KpHUCTaJUTN3AIMsl, KUIICHHUE, BIAXKHOCTH
BO3/yXa, CBS3b CpeOHEHW KIMHETHICCKOW
SHEPTUH TEIUIOBOTO JBHKCHUS MOJCKYI
c a0COIOTHOI TEMIIEPATypoOii,
TIOBEHIINICHUE JAaBICHHS Tra3a TpH €ro
HarpeBaHUU B 3aKPBITOM COCYyAE, CBS3b
MEXJy TMapaMeTpaMH COCTOSHHS ras3a B
u30mpoLeccax;  JJIeKTpU3alHs  Tell,
B3aUMOJICHCTBUE 3apsAA0B, HarpeBaHHE
MIPOBOJHUKA C TOKOM, B3aUMOJAEHCTBHE
MarHuTOB, AIIEKTPOMArHUTHAs
WHAYKIUS, IeHCTBHE MAarHUTHOTO IIOJIS
Ha MPOBOIHHUK C TOKOM W JIBIDKYIIHIACS
3apsijl, SIIEKTPOMArHUTHBIC KOJIEOaHHUS U

BOJIHE, MIPAMOJIMHEHHOE
pacnpocTpaHeHHe CBETa, OTpPaKeHHe,
IIPEJIOMJICHUE, HHTEepEepeHIus,
qudpaknus W MONApU3alUs  CBETa,

JIUCTIepCHss CBeTa; (POTORICKTPUICCKHIA
s dexr, CBETOBOE JlaBJIeHUe,
BO3HMKHOBEHHE JIMHEHYATOTO CIICKTpa
aromMa  BOJIOpOJA, €CTECTBEHHash M
HCKYCCTBEHHAsI PaJIHOAKTHBHOCTb

OK 06.
TpaKIaHCKO-
NaTPUOTHYECKYIO
MO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE IIOBEICHHUE
Ha OCHOBE
TpaJUIIMOHHBIX
00IIIeYETOBEYECKUX
LICHHOCTEH, B TOM YHCIIE
C Yy4eTOM TapMOHU3AIUN
ME)KHAIMOHAJIBHBIX  H
MEXPETUTHO3HBIX
OTHOIICHUH, MPUMEHSITD
CTaHAaPThHI
AHTUKOPPYILHLOHHOTO
IOBEJICHUS

IIposiBisATE

- OCO3HaHHE OOyJaromMMHCS POCCHUICKOH
TPaXIaHCKOH HAEHTHIHOCTH;

- IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHEH
MO3UIMK JIMYHOCTH HA OCHOBE JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH HapoJI0B
Poccuiickoit denepanuy, UCTOPUYECKUX U

HallMOHAJIbHO-KYJIbTYPHBIX Tpaaului,
thopmupoBanue CHCTEMBbI 3HAYMMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYNIIUOHHOTO MHPOBO33pEHUS,

[IPABOCO3HAHUS, 3KOJIOIMUECKON KYJIbTYpBI,
CHOCOOHOCTH CTaBUTh LEIH W CTPOUTH
JKA3HEHHEIE TUIaHbL,

B wacTy rpaka1aHCKOro BOCIIMTAHMS:

- OCO3HaHHE CBOWX KOHCTUTYIHOHHBIX IIPaB
U 00s3aHHOCTEH, YBaXKGHHE 3aKOHa U
MPaBOIIOPSIIKA;

- l'IpI/IHHTI/IC Tpa}II/I[H/IOHHLIX HaIlMOHAJIbHBIX,
06HI€‘IGHOBG‘-ICCKI/IX FyMaHI/ICTI/I‘[GCKI/IX nu
}IeMOKpaTI/I‘-IeCKI/IX HeHHOCTeﬁ;

- TOTOBHOCTH HpOTI/IBOCTOﬂTB NUACOJI0TUN
JKCTpEeMH3Ma, HAIlMOHAIN3Ma, KCeHOhoOuH,
JTUCKPUMHUHAIIAH 1o COIMAITbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM

- copMHpOBaTH yMEHHS IPUMEHSTH
MOJyYCHHBIE 3HAHMS A OOBSICHEHMS
YCIOBUHA  TPOTEKaHUS  (U3HUECKUX
SBICHUH B NPUPOJAEC M AT TPUHATHA
MPAaKTHYECKUX peneHunit B
MTOBCEIHEBHOM XKU3HH Ul 00eCTIedeHUs
Oe3omacHOCTH TpH  OOpAaIIeHWH  C
OBITOBBIMH IIPUOOPAMHU M TEXHUIECKUMU
YCTPOHCTBAMHM, COXPAHEHHS 3/I0POBBS H

COOMIONIEHNST HOPM  3KOJOTHYECKOTO
MOBEJICHUSI B OKpYyXKarolied cpene;
MMOHUMAaHUE HE00XOIUMOCTH
MPUMEHECHUST JOCTIDKCHUA (QU3WKH U
TEXHOJIOT Ui JUTSt PpauMOHaIBLHOTO
MIPUPOAONOIB30BAHUS
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MpU3HAKaM;
- TOTOBHOCTH BECTH COBMECTHYIO
JIESTEIBHOCTh B HHTEPECax IPakIaHCKOIO
00I11eCTBa, y4aCTBOBATh B CaMOYIIPABICHUH
B 00meo0pa3oBaTeIbHOW OpraHu3alid |1
JIETCKO-FOHOIIECKUX OPTaHU3aIUIX;

- YMEHHE B3aUMOJEHCTBOBATH c
COIIMAJIbHBIMHU WHCTUTYTaMHU B
COOTBCTCTBUM ¢ WX (GYHKOUAMH U
Ha3HAUYCHHUEM,;

- TOTOBHOCTb K TyMaHUTapHOW U
BOJIOHTEPCKOH eSATeIbHOCTH;
NMATPUOTHYECKOT0 BOCIIUTAHUS:

- c(hOpMHPOBAHHOCTH poccuiickoi
TpaXITaHCKOW MACHTUYHOCTH, TMAaTPUOTH3MA,
YBaXKEHHS K CBOEMY Hapody, 4dyBCTBa
OTBETCTBCHHOCTH iepen PoanHOMH, TopaocTu
3a CBOM Kpa#, cBolo PoauHy, CBOW SI3bIK U
KYIBTYpY, OpoIUIOe ¥ HACTOSsIIee
MHOTOHALlMOHAJILHOTO Hapoaa Poccuy;

- LIEHHOCTHOE OTHOILICHHE K
rOCyJapCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY M TIPUPOTHOMY HACIEIUIO,
MaMsATHUKaM, TpaaulusM HapoqoB Poccun,
nmocTibkeHUsIM Poccnn B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYIC;

- wuAeiHas yOECKICHHOCTh, TOTOBHOCTh K

CITy>KEHUIO " 3aIInTe OrteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

OCBOCHHBIE o0ydJaromumucs
MEXITpEeIMETHBIE MTOHATHS U
YHHUBEPCAJIbHBIE yueOHbIe JIercTBUSA
(perynaTuBHEIE, MI03HABATEJIFHBIE,
KOMMYHHUKaTHBHEIE);

- CIOCOOHOCTP HMX HCHOJB30BAHUSA B
[IO3HABATEJIbHOM U COLUAIbHOM IPAKTUKE,
TOTOBHOCTB K CaMOCTOSITEILHOMY
TUTAHUPOBAHHUIO U OCYIIECTBICHHUIO yIeOHOM
JIeITeNIbHOCTH, ~ OpraHu3alid  y4eOHOTO
COTpyJIHHYECTBA  C e 1arorMueCcKUMHU
pabOTHHKAaMH U CBEPCTHUKAMM, K YUaCTHIO B
TMMOCTPOCHUU I/IHI[I/IBHI[yaHBHOﬁ
00pa3oBaTebHON TPACKTOPHH;

- OBJIAJEHHE HaBbIKAMH  y4eOHO-
HCCIIEI0BATENIbCKOH, IIPOEKTHOH U
COIMAJIBHOMN IeATEIHLHOCTH

OK 07. ConeiicTBOBaTH

COXpaHEHHIO
OKpYXXalomel  cpensl,
pecypcocOepeskeHuto,

NPUMEHITh 3HaHUS 00
W3MEHEHUU  KJIMMarTa,
TPHHITHITEL

OepeKITHBOTO
MIPOM3BOJICTBA,

3¢ heKTHBHO
JIEUCTBOBATH B
4pe3BbIYaHHBIX
CUTYaIUAX

B 06J1acTH 3K0J10rHYecKOro BOCIUTAHUSA:
- c(OPMHPOBAHHOCTh  HKOJIOTHYECKOM
KyJbTYpbl, HIOHUMAHHUE BIUSHUS COLUAIBHO-
9KOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE
MIPUPOIHOM u COLIMANIbHOM cpenpl,
OCO3HaHue rII00ATBHOTO Xapakrepa
9KOJIOTUYECKUX MPOOIIEeM;

- IUIJAHUPOBAaHUE M  OCYULIECTBIICHUE
JIEUCTBUI B OKpY’KaloIllel cpejie Ha OCHOBE
3HAHUA LeJed  YCTOWYMBOTO  Pa3BUTHS
YeJI0BEYECTBA;

aKTHUBHOE HEIIPUATHE JIEHCTBUI,
MIPUHOCSIINX BpeJl OKPYKarolIel cpere;

- yMEHUE IIPOTHO3UPOBATh
HeOIaronpusTHBIC 9KOJIOTHUYECKUE
MOCJICACTBUS NPEANPUHUMAEMBIX ACHCTBUH,

- chopMHpPOBATh yMEHHUS TPHUMEHSTH
MOJIyYCHHBIE 3HAHUSA U1 OOBSCHEHUS
YCIOBUH  TPOTEKaHUS  (U3HUYECKUX
SIBICHUA B TNPUPOJE U JUId IPUHATHA
MPaKTUYECKUX peieHuit B
TIOBCETHEBHOW JKM3HM JJIsI 0OecTieueH s
Oe3omacHoCTH TpuM  OOpamieHuu ¢
OBITOBBIMM IPHOOPAMU M TEXHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHHS 3/I0POBBS H

COOIOZICHUSI HOPM  DKOJIOTHYECKOTO
MOBEJICHUSI B OKpYyXKarolied cpene;
OHUMaHHE HEOOXOANMOCTH
MPUMEHEHHUS JIOCTIDKEHUH (U3nku u
TEXHOJIOTHIA ISt PpalMoOHATILHOTO
MIPUPOAOIOIB30BAHUS;
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NPEe0TBPAILATh UX;
- pacIIMpeHHe OIbITa  AESATENHbHOCTH
9KOJIOTHYECKOIl HAIlPaBJICHHOCTH Ha OCHOBE
3HaHUH 1o pu3nke

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O TPEIMETA

2.1. O6beM yueOHOro npeaMera M BHAbI Y41eOHO padoThl (04Has hopMa 00ydeHHs)

Buja yueOHoii padboThl

O0BeM yacoB

O0BemM 00pa3oBaTeILHON TPOTPAMMBI 78

Bcero y4eOHBIX 3aHATHI BO B3aMMOJICHICTBUH C PEMOAABATEIEM 78

B TOM YHCIJIE:

TEOPETUYECKUE 3aHATUS 36
42

MPAKTUYCCKUC 3aHATUA

[Tpomexyrounas artectanus B popme nuddepeHrpoBaHHOTO 3a4eTa
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2.2. TemaTH4ecKHii IUIAH U cojiep:KaHue Y4eOHOro npeamera (ouHasi popma odyUyeHus1)

HaumenoBanuepasnaesioB u TeM| Coaep:kaHue yuedOHOro MaTepnaJia (0CHOBHOe H NPo(deccHOHATIHLHO OPUEHTHPOBAaHHOE), JIa0opaTopHbIe H NpakTHyeckue| O0bem
3aHATHS, IPUKJIATHONH MOAYJIb (IPH HATUYMH) 4acoB
1 2 3

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHMS

Tema 1.1 Copep:xanue yueOHOro MaTepuaa 2

Beenenue Odusnka - Hayka o npupone. Haydunsle MeTo/bl MO3HAHUSA OKPYXAIOIIEro MHpa. Ponb 3kcnepuMeHTa M TeOpuH B IIpolecce
MO3HAHUSI TPUPOJBL. DKCIIEPUMEHT B (usuke. MonenupoBaHue (U3MUECKUX SBICHUH M mpoueccoB. HaydHble THIOTE3BI.
®duznyeckue 3aKOHBI M TEOPHU. ['paHMIBI NPUMEHUMOCTH (HU3MYEeCKUX 3akOHOB. [IpuHIMN coorBercTBHA. Poibp m Mecto
¢$u3MKH B JOPMUPOBAHNN COBPEMEHHOI HAy4YHOW KapTHHBI MHPA, B IPAKTHYECKOH JIESITEILHOCTH JIIOACH

Pa3ngen 2. Mexannka

Tema 2.1 Conep:kanue yueOHOro MaTepuaJia

Kunemaruka Mexanuueckoe nBIKeHHEe. OTHOCHTENBHOCTh MexaHHuyeckoro IBikeHus. Cucrema orcyera. Tpaekrtopus. Ilepemernenue, 1
CKOPOCTh (CpeiHsisl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHUabHOW TOUYKH, WX MPOEKIIMH Ha OCH CHCTEMBI
koopauHat. CllokeHHe IepeMEeIIeHHH U CIOoKeHHe CKopocTeil. PaBHOMepHOe M PpaBHOYCKOPEHHOE MpPsIMOJMHEHHOE
IBIKeHne. ['padukn 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IYTH M IIEPEeMEUICHUs MaTepHaIbHOW TOYKH OT
BpeMeHH. CBOOOmHOE majeHue. YCKOpeHue cBoOoaHOro majeHus. KpusosnmHeliHoe nBmkeHwe. J[BIkeHHE MaTepHaibHOU
TOYKH [0 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHast ckopocTh. Ilepron u gacToTa. IleHTpoCTpeMuTEnsHOE YCKOpPEHHE
IIpakTnyeckue 3aHATHSA
IIpakTnyeckue padoThbI: 1
M3mepeHrne MrHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOLICHUSI MEKAY MyTSAMH, IMPOWICHHBIMH TEJIOM 3a IOCIEAOBATENbHBIC PABHBIC MPOMEXYTKH BPEMEHH
MIPY PaBHOYCKOPEHHOM JBIDKEHUH ¢ HAYaJIbHOW CKOPOCTHIO, PABHOI HYIIIO.
W3ydenue nBUXKEHYS IIApUKA B BA3KOH KUIKOCTH.
V3yuenne ABIOKEHUS Tesla, OPOIMIEHHOTO TOPU30HTAIBHO

Tema 2.2 Coaep:xkanue yueOHOro MaTepuajia

Jnnamuka [Mpuanun otHOcuTenbHOCTH [amunest. IlepBoiit 3akoH Hpiorona. MHepumanbHble cucTeMBbl OoTcueta. Macca Tena. Cuna. 1
[Tpuniun cynepno3unuu cwil. Bropoit 3akon HeroToHa A7 MaTepualbHONM TOUKH B MHEpIHaiIbHOM cucteme orcyera (MCO).
Tperuif 3axkoH HproToHa 11 MaTepHalbHBIX TOYEK. 3aKOH BceMHpHOro TsaroteHus. Cmia Tsxectu. IlepBas kocMuueckas
ckopocTh. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuiaa TpeHHs CKOJbXKEHUS U CHUJIa TPEHUS
nokost. Koapouunent tpenms. Cunma CONpOTHBICHUS NPH JIBIKCHHM Tela B JKUIKOCTH WMiM rase. IlocTynarenbHoe H
BpalllaTeIbHOE JBIKCHHE a0CONIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI OTHOCHTENBHO OCH BpamieHus. Ilnedo cuisl. YcnoBus
paBHoBecus TBepaoro tena B UCO
IIpakTHyecKkue 3aHATHSA
IIpakTnyeckue padoThI: 1
Wzyuenne nBrkeHns Opycka 110 HaKJIOHHOH IJIOCKOCTH TI0JT IefiCTBUEM HECKOJIBKHUX CHII.
HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B Je(OpMHPOBAHHOW NpYKHMHE M PE3UHOBOM O0Opasle OT
BEJINYMHBI UX Ae(OpMALH.
HVccnenoBanne ycIoBHH paBHOBECHS TBEPAOTO TENa, IMEIOIIETO 0Ch BPALICHUS

Tema 2.3 Conep:xanue yue0OHOr0 MaTepuaJia:

18



3aKOHBI COXpaHCHUA
BMCXaHHUKE

MMnynsc MaTepuanbHOM TOUKM, CHCTEMBl MaTe€pHajbHBIX TOYeK. VIMIyNbC CHIBI M W3MEHEHHE HUMIIyJbca Teja. 3aKoH
coxpanerns wmmiyiasca B MCO. PeaktuBHoe nBmxeHue. Pabora cmiapl. MommHocts cuibl. KuHermdeckas »Heprus
MaTepHaJbHON ToukH. Teopema 00 M3MeHEHNN KMHeTH4eckoil sHeprun. [loreHnmanpHas sHeprus. IloTeHIMaNbHAS YHEPTUSL
ynpyro aehopMHUPOBaHHON NpYyXWHBI. lloTeHIManbHas 3HEprus Teia BOMM3HM MOBEpXHOCTH 3emiu. lloTeHIManbHBIE |
HENOTEeHINANbHbIE CHIbl. CBsI3b PaOOTHl HEMOTEHIMATIBHBIX CHII C N3MEHEHHEM MEXaHWYECKON YHEPTHH CUCTEMBI Tell. 3aKOH
COXpaHEHMs MEXaHHUECKOH SHEprun. YIpyrue ¥ HeYyIpyrue CTOJIKHOBEHUS

IIpakTnyeckue 3aHATHSA

IIpakTnyeckue padorsl:
M3yuenue cBsI3u CKOPOCTEN TEN MIPU HEYIPYTOM yaape.
VccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHW4YeCKOW SHEPIUu Tea

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIEP:KaHME (COIep:KAHME TPUKJIATHOTO MOTYJIsI)

HpaKTuquKne 3aAHATHHA

IpakTuyeckas padora: TexHUUECKHE YCTPOMCTBA M MPAKTUUECKOE NPUMEHEHHE: CITUIOMETP, ABHKCHUE CHAPSIOB, IIEMTHBIE
U pEMCHHBIC MEpcaavyu, MOAUIMITHUKHU, BOAOMET, KOIEp, pr)KI/IHHI)II\/II TMUCTOJIET, ABMKCHUE HUCKYCCTBCHHBLIX CIIYTHUKOB H
paker.

HpaKTquCKaﬂ paGOTa: Hcnonp30oBanne 3aKOHOB MEXaHUKU JJIA O6'I)$ICHCHI/IH JBUXXCHHUA He6eCHLIX TSI U JIA pa3sBUTUA
KOCMHUYECCKUX HCCHC}IOBaHHﬁ, rpaHulbl IPUMCHUMOCTHU KJIACCUYECKOM MEXAaHUKH. I/IMI/ITaI_[I/ISI HEBECOMOCTHU

Pa3znen 3. Mosiekyasipuasi pu3nKa U TePMOAMHAMHKA

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHETHYCCKONTCOpUH

Coz[epﬂca}me yqeﬁﬂoro MarTrepuaJia:

OCHOBHBIE TIOJIOKEHUsI MOJIEKYJISIPHO-KHHETHYECKOH Teopuu. bpoyHoBckoe nBuxenue. duddysus. Xapakrep ABMKEHHS U
B3aUMO/ICHCTBUSI YacTHIl BerecTBa. Mojenu CTpoeHus ra3oB, )KUAKOCTEH U TBEPIBIX Tell U 00BSICHEHUE CBOWCTB BEIlECTBA Ha
OCHOBeE 3TUX Mojeneil. Macca u pasMepsl Monekyn. KonnuaectBo Bemectsa. Iloctosgnnas ABoragpo. TemmoBoe paBHOBECHE.
Temmneparypa u ee uzmepenue. lllkana remnepatyp Lenscua. Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KWHETHYECKOI TEOpHH MAEANbHOTO raza. AOCONIOTHasl TeMIepaTypa Kak Mepa CpelHell KMHETHYECKOH SHEepTruy TEIUIOBOTO
nBrkeHust yactul rasza. llkana temneparyp KenbBuna. YpaBHenue Menneneea-Knaneiipona. 3akon [danbrona. ['azoBbie
3aKOHBI. [30mpoliecchl B HealbHOM ra3e ¢ IMOCTOSHHBIM KOJMYECTBOM BELECTBa: H30TepMa, H30X0pa, n3obdapa

I[IpakTHyeckue 3aHATHSA

IIpakTnuyeckue padborsl:
H3mepeHue macchl BO3yxa KiacCHOM koMHare. McciaenoBanne 3aBUCHMOCTH MEXAY NapaMeTpaMH COCTOSIHUS pa3peKeHHOTO
rasa

JlaGopaTopHble 3aHATHS

JlabopaTopuasi pa6ora 1. V3ydueHne 0aHOTO M3 N30MPOIECCOB

Tema 3.2
OCHOBBI TEPMOJUHAMUKI

Coaep:xaHue yueGHOr0 MaTepuaia:

TepmomuHaMu4eckas cucTeMa. BHYTpeHHSS SHEPTHs TePMOJUHAMUYECKON CHCTEMBI U crIocoObl ee n3MeHeHns. KoxmaecTBo
TEIUIOTHI M paboTa. BHYTpeHHSS SHEprus OAHOATOMHOTO HACANBHOTO ra3za. Buisl Teruromepemadu: TETUIONPOBOIHOCTE,
KOHBEKIIHS, M3TydeHHe. TemIoeMKoCTh Tena. Y ienbHas TeINIOEMKOCTh BemiecTBa. KomndecTBO TETIIOTH MK TeIUIoNepeaade.
IlepBerii 3akoH TepMOoAWHAMHKH. IIprMEHEHHWE TMepBOrO 3aKOHAa TEPMOAMHAMHUKM K H3omporneccaM. ['paduueckas
UHTEpHpeTanus padoTsl ra3a. TemuioBsle MamuHBL [IpUHIMIEI nefcTBUA TeIUIOBBIX MammH. [IpeoOpa3oBaHus >HEpPruM B
TeroBbIX MarmmHaX. Ko3addumuent nonesnoro peiicteust (manmee — KIIJ) temoBo#t mammuel. [{ukn Kapro u ero KII/I.
Bropoii 3akon TepmoanHamuky. HeoOpaTuMocTh NponeccoB B NpHpoJie. IKOJOTHIECKUE MPOOIEeMbl TEIIIOIHEPTETUKH
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HpaRanecxne 3AHATHHA

IIpakTnyeckas padora: 3mMepeHue yaeabHON TEIIOEMKOCTH

Tema 3.3

ArperaTHbl€ COCTOSIHUS
BemIecTBa U (a3oBBIE
TIepexoabl

Coaep:kanue yueOHOr0 MaTepuaJia:

[TapooOpazoBanue n koHAeHcanys. Mcnapenne u kunenue. Y ienbHas TeIuioTa napooopa3oBaHusl. 3aBUCUMOCTb TEMITEPATYPEI
KATICHUS OT JaBJeHUSA. AOCONIOTHasE W OTHOCHTENbHAS BIAXHOCTh BO3Myxa. HaceimeHHBId map. TBepmoe Temmo.
Kpucrammnaeckue u amopdHble Tema. AHH30TPONHs CBONCTB KpucTayuioB. JKuakue kpuctamibl. COBpeMEHHbBIE MaTE€pHaIBL.
[TnaBneHue u KpucTammusanus. Y nenpHas Temnora miasiaeHus. CyOmnMarust. YpaBHEHHE TEIIOBOro OanaHca

JlabopaTopHble 3aHATHS

JlaGopaTopHas padota 2. OnpenelieHre BIAXHOCTH BO3TyXa

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIep:KaAHMe (CoepKaHUe NPUKJIAAHOIO MOAYJIsT)

IIpakTnyeckue 3aHATHSA

IIpakTuyeckass padora: TexHHUYecKHe yCTPOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: TepMoMmeTp, Oapomerp. Ompernenenue
Macchl BO3yXa B KOMHATe Ha OCHOBE M3MEpEeHH 00beMa KOMHATHI, JAaBJICHNS M TEMIIEPAaTyphl BO3AyXa B HEHl.
IIpakTuyeckass padora: TexHHUecKHe YCTPOMHCTBA M TNPAKTUYECKOE NPHMEHEHWE: JIBUTaTelIb BHYTPCHHETO CTOpaHUs,
OBITOBOI1 XOJOAMIBHUK, KOHAWIMOHEP, TMTPOMETP M TICHXPOMETP, KaJIOPHMETP, TEXHOJOTHH IIONyYCHHUS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIC HAHOMATEPHUAJIOB, I HAHOTEXHOJIOT U

Pa3nes 4. DjeKTpoAMHAMHKA

Tema 4.1

Coaep:xanue yueOHOro MaTepuaJia:

DneKTpocTaTiKa Onektpuzanms Tel. ONeKTpuueckuid 3apsan. JIBa BuOa 93JEKTPUYECKUX 3apsfoB. [IpOBONHMKH, JAMDIEKTPUKH H
HOJIyIPOBOJHUKH. 3aKOH COXPAHEHUs >JIEKTpUUYECKOro 3apsana. BzaumopnelictBue 3apanoB. 3akoH Kymona. Diekrpuueckoe
nosne. HanpspkeHHOCTh 3ieKTpuueckoro mouisi. [IpuHIMI Cyneprno3uuuu JJIeKTPUYeCKHX Mojed. JIMHUM HanpshKeHHOCTH
aneKkTpudeckoro moid. Pabora cunm asnextpocratumueckoro noind. Ilorennuman. PasHocte morennuanos. [IpoBogHuku u
JOUIIEKTPUKH B DIEKTPOCTATHYECKOM Moje. JIMdjIeKTpuueckas MPOHUIAEMOCTb. OIEKTPOEeMKOCTh. KoHpaeHcatop.
DJIeKTPOEMKOCTh INIOCKOTO KOHJEHCaTOpa. JHEPrHsl 3apsHKEHHOTO KOHICHCAaTOpa
IIpakTnyeckue 3aHATHSA
IIpakTuueckas padora: V3amepeHue 3JIeKTPOEMKOCTH KOHAEHCATOPA

Tema 4.2 Conep:kanue y4eOHOT0 MaTepuaJja:

[HocTosAHHBIN 31eKTpUYECKUI
TOK. TOKH B pasiIM4HBIX cpenax

DONEeKTpUUECKUH TOK. YCIIOBUSI CYLIECTBOBAHMS 3JEKTpUUEcKOro Toka. Mcrounuku Toka. Cusa Toka. IIOCTOSHHBIN TOK.
Hanpsoxenne. 3akon Oma Ui yyacTKa LENU. OJEKTPUYECKOE CONPOTHBIEHHE. YEIbHOE CONPOTHUBICHUE BEILECTBA.
[TocnenoBarensHOE, MapamienbHOE, CMEIIAHHOE COEAMHEHHE NPOBOJHHUKOB. PaboTa anekrpuueckoro toka. 3akoH J[xoyis-
Jlenna. MOIMIHOCTE AMEKTPUYECKOTO TOKA. DJIEKTPOABHMIKYIIAS CHJIAa U BHYTPEHHEE CONPOTHUBIECHHE UCTOYHHMKA TOKA. 3aKOH
Owma 11 TOTTHOH (3aMKHYTOH) 3NeKTpruieckoi nenu. KopoTkoe 3amMbIkaHme.

OneKTpoHHas MPOBOAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTb CONPOTHBICHHMS METANIOB OT  TEMIEPATYpHL
CBepXIIpPOBOIUMOCTG. DJIEKTPUIECKHN TOK B BakyyMme. CBOHCTBA 3J€KTPOHHBIX IydkoB. IlomynpoBoganku. CobcTBeHHAS U
MIpUMECHAs MPOBOJUMOCTH MTOIYNPOBOIHUKOB. CBoiicTBa p-N-niepexoxaa. I1oxynpoBoJHUKOBEIE TPUOOPHI. DIEKTPUIECKUH TOK
B pacTBOpax M pacIulaBax >JIEKTPOIUTOB. DJIEKTPOIUTHUECKAS AUCCOMHUANMA. DJIEKTPOJH3. DIEKTPUYECKHHA TOK B Ta3ax.
CaMOCTOSITeTbHBIM M HECAaMOCTOATENIFHBIN pa3psa. Momnus. [Tnasma

JlaGopaTopHble 3aHATHSI

JladopaTopHasi pa6ota 3. V3ydeHre CMEIanHOTO COSAMHEHUS PE3UCTOPOB.
JlabopaTopnasi pa6ota 4. V3MepeHne 21eKTpOABIKYIIEH CHIIBI HCTOYHHUKA TOKA U €T0 BHYTPEHHETO COMPOTHBIICHHUS
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Tema 4.3
MarauTHOE 10J]I€e.
OJeKTpoOMarHuTHas WHAYKITUS

Coaep:xkanue yueOHOro MaTepuaJia

ITocTosiHHBIE MarHUTHL. B3anmoielicTBIe MOCTOSHHBIX MarHUTOB. MaruutHoe nose. Bektop MmaruutHoi uHaykuud. [TpunHnun
cyneprio3unuy. JIMHUM MarHUTHOM WHAyKkmwmu. KapTWHa JWHWAH MarHUTHOM WHIYKIMH IIOJI ITOCTOSTHHBIX MAarHHUTOB.
MarauTHOE TOJIe TIPOBOAHUKA ¢ TOKOM. KapTWHa NWHUI TONS AJIMHHOTO MPSMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBIICBOTO
MIPOBOTHIKA, KaTymKu ¢ TokoMm. OmbiT Opcrena. B3amMoneiicTBue mpoBomHHKOB ¢ TokoM. Cuima Ammepa, ee MOIYNb H
HanpasieHue. Cuna JlopeHma, ee MOIynb U HampaBieHue. [[BikeHHe 3apsHKCHHOW YacTHITHI B OAHOPOIHOM MarHUTHOM TIOJIE.
Pabora cunbr Jloperna. SIBieHHe 3JI€KTpPOMarHWTHONW HHAYKOWH. [loTOk BekTopa MarHWTHOW mHAyKIwmu. JC wmHAYKOWU.
3aKkoH ayeKkTpoMarHUTHOW WHAYKunn Papanmes. BuxpeBoe siexTpmdeckoe moiie. DNEKTPOABIDKYIIAS CHIAa WHAYKIUH B
MPOBOJHMKE, JBIKYIIEMCS MOCTYNAaTeNbHO B OJHOPOJHOM MarHuTHoM mose. [IpaBuno Jlenua. MHaykTuBHOCTH. SIBieHue
camonHayKuu. DJIC caMOMHAYKIIMK. DHEPrUusi MArHUTHOTO TOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE MOJie

HpaKanecxne 3aAaHATHHA

IIpakTuyeckune padoTsl: M3yueHne MarHuTHOTO TMOJIS KaTyIIKKU ¢ TOKOM. MccneaoBanue qeiHCTBUS TOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM

JlaGopaTopHble 3aHATHSA

JlabopaTopHasi pa6ora 5. V3yueHnue sBJICHHS dJIEKTPOMArHUTHON UHIYKITUH

ITpodeccHoHaILHO OPHEHTHPOBAHHOE COJePKaHue (CoepKaHHe MPHKIATHOTO MOTYJIs)

HpaKTuquKne 3aAaHATHA

IIpakTnyeckas padora: TexHHUECKHE YCTPOMCTBA U MPAKTHUECKOE IPUMEHEHHE: ANEKTPOCKOII, AJIEKTPOMETP, KOHAECHCATOP,
KOTMPOBAJbHBIM ammapaT, CTpyHHbIM NPUHTEpP, aMIIEpMETpP, BOIBTMETP, PEOCTaT, HCTOYHUKU TOKA, 3JICKTPOHArpeBaTeIbHbIC
npuOOpPHI, JIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH THOM, TEPMHUCTOPHI 1 (POTOPE3UCTOPHI,
MOJYIIPOBOJHUKOBBIM AMOM, TaJbBaHUKA, IOCTOSHHBIE MArHMUTHI, 3JEKTPOMArHUTHI, 3JIEKTPOABHUraTelb, YCKOPHUTEIN
3JIEMEHTAPHBIX YaCTULl, UHIYKIIMOHHAS II€Yb.

IIpakTuyeckass paGora: Mepbl 3J1eKTpOOE30MACHOCTH, AJIEKTPOCTATHYECKas 3aIlMTa, 3a3eMIICHHE 3JIEKTPOIpHOOpPOB,
KOPOTKOE 3aMbIKaHHE

Paszgen 5. Kore6anus u BOJIHBI

Tema 5.1 MexaHnuyeckue u
AJIEKTPOMAaTrHUTHBIC KOJICOaHNUS

Coaep:kanue yueOHOro MaTepuajia

KonebatenpHast cucrema. CBoGomnbele konebanus. ['apmonmueckue konebanms. [lepmoxn, wacrora, ammimTyna u Qasa
KosreOanuit. [IpyXWHHBIN MasTHHK. MaTeMaTH4YeCKAil MasTHHK. Y paBHCHHE TapMOHUYECKHX KoyeOannit. Kuaemarndeckoe u
JUHAMHYECKOE OIMCAaHUE KosiebaTenbHOro NBrkeHus. [IpeBpalneHne 3HEpPruM NpU TapMOHHYECKMX KoneOaHusx. CBs3b
aMIUTATYAbl KOJIEOaHUN MCXOJHON BETUYMHBI ¢ aMIUTUTYI0W KoyeOaHUil ee CKOpOoCcTH U yckopeHwusl. KonebaTelbHbIi KOHTYD.
CB00OO/HBIE 3IEKTPOMArHUTHBIE KOJeOaHWUS B HACATHHOM KOJeOaTeTbHOM KOHType. AHAJIOTHS MEXAY MEXaHWYECKHIMH U
ANIEKTPOMArHUTHBIMU KoJieOaHussmu. Popmysa ToMcoHa. 3aKOH COXpaHEHUs SHEPIHU B UACAILHOM KOJIe0aTeIbHOM KOHTYpE.
BrinyxieHHbIe MexaHHuecKue konebanus. Pezonanc. PezoHaHcHas kKpuBas. BbIHY)XJEHHbBIE JIEKTPOMAarHUTHBIE KOJIEOaHUS.
ITepemennsrii Tok. CHHYCOMAAIBHBIM MEPEMEHHBIH TOK. MOITHOCTh NMEPEMEHHOTO TOKa. AMIUIMTYIHOE M AEWCTBYIOIIEE
3HAa4YeHHWEe CHJIBI TOKa M HampspkeHus. Tpancdopmatop. IIponsBoacTBo, mepenada u MOTpedIeHUE IEKTPHUECKON SHEPTHH.
OKONOTMYeCKHe PHUCKM NpU MPOU3BOJACTBE JNEKTpUuYecKod »HHepruu. KynbTypa HCHoNb30BaHMSA 3NEKTPOIHEPTUU B
MOBCEIHEBHOM KU3HU

IIpakTHyeckue 3aHATHSA

IIpakTnyeckue padoThI:
HccnenoBanue 3aBHCMMOCTH TI€pHOJia MJIBIX KoJIeOaHWH Tpy3a Ha HWUTH OT JUIMHBI HHTH W Macchl rpysa. MccienoBaHue

21



EePEMEHHOTO TOKa B Hemnu u3 MOCIIeIOBATEILHO COCTMHEHHBIX KOHZIEHCATOpa, KaTYIIKH
U pe3ucropa

Tema 5.2 Mexanndeckue u
ANEKTPOMArHUTHBICBOJIHBI

Copep:xaHue yueOHOro MaTepuaja

MexaHnUYecKHe BOJIHBI, yCJIOBHS pacnpocTpaHeHus. [lepnon. CkopocTs pacnpocTpaHeHHS W JUIMHA BOMHBL. [lonepednsie u
NpOJONbHBIE BOMHEL MHTepdepenms n nudpaxnns MexaHHIecKux BOJH. 3ByK. CKopocTs 3ByKa. I poMKOCTh 3ByKa. Bricota
ToHa. TeMOp 3ByKa. DIEKTPOMAarHUTHBIE BOJHBL YCJIOBHS M3IY4EHHs 3JEKTPOMAHUTHBIX BOJIH. B3amMHas OpHEHTaIus
BekTopoB E, B 1 v B anekTpoMarHuTHON BoHE B BakyyMme. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHHE, MPEIOMIICHUE,
nomsapuzanyst, gudpaxous, wuHTepdepeHnus. CKOpPOCTh 3MEKTPOMArHUTHBIX BONH. Illkama 3IEKTPOMAarHWTHBIX BOJIH.
[IpuMeHeHHe >IEKTPOMArHUTHBIX BOJH B TEXHWKE W ObITy. [IpMHIMIBI paguocBs3W W TeIeBUACHUS. Pammomokanus.
DNIeKTPOMarHUTHOE 3arpsi3HEHUE OKpY>KaroIlel cpesibl

Tema 5.3
OnTtuka

[IpsimonuHeiiHOe paclpocTpaHeHue cBeTa B OAHOPOAHOH cpene. JIyd cBera. OTpaxkeHHE cBeTa. 3aKOHBI OTPaKEHUS CBETA.
[MocTpoeHue n300paXkeHui B MIOCKOM 3epkaie. [Iperomienne cBera. 3aKOHBI IMPEIOMIICHHS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomneHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yroia MOJHOTO BHYTPEHHEro oTpaxkeHus. Jlucmepcus ceta.
CrnoxHblll coctaB Oenoro cera. L[Ber. CoOuparoniyie U pacceuBaroniue JMH3bI. ToHKas JmH3a. DOKYCHOE pacCTOsHUE U
onTHYecKas cuiia TOHKOW JuH3bL. [locTpoeHune n300pa)keHUi B COOMPAIONIMX M pacceuBaloOUIMX JMH3aX. PopMyia TOHKOI
JMH3BI. YBEJIMYCHHUE, JaBacMoOe JIMH30M. [Ipenenbl MPUMEHHMOCTH TEeOMETpUYecKod ontuku. HHTepdepeHius cBeTa.
KorepenTHble HCTOYHHKH. Y CIOBUS HAOIOJCHHUS MAaKCHMyMOB M MHHHMYMOB B WHTEP(QEPEHIMOHHOW KapTHHE OT JIBYX
cuH(]A3HBIX KOTCPEHTHHIX HCTOYHHKOB. [udpakums cBera. JudpaknuoHHas pemieTka. YCIIOBHE HAONIONCHHS TIaBHBIX
MaKCUMYMOB TIPH TaICHIH MOHOXPOMATHIECKOTO CBeTa Ha Au(pakImoHHyo perretky. [Tomspusamnus ceera

IIpakTnyeckue 3aHATHSA

IIpakTuyeckas padora: Habmonerne 1ucnepcun cBeTa

JlabopaTopHble 3aHATHS

JlabopaTopHasi padora 6. V3MepeHue nmokasaress MpeIoMIICHUS CTEKIA
JlaGopaTopHuas padora 7. VccrienoBanue CBOWCTB H300pakeHUH B JTMH3AX

IIpodeccuonabHO OPMEHTHPOBAHHOE CO/leP:KaAHMe (COolep:KaAHMe TPUKIATHOTO MOLYJIsI)

IIpakTnyeckue 3aHATHSA

[pakruyeckass padora: TexHHYeCKHe YCTPOWCTBA M IMPAKTUYECKOE TNPHMEHEHHe: ceiicMorpad AIIeKTpHYeCKHid 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKa, JIMHWM 3JEKTPONepenady, My3bIKaJdbHble HWHCTPYMEHTBHI, yJIbTPAa3BYKOBAasl HArHOCTHKA B
TEXHUKE M MEAMUMHE, pajap, paauolpHEeMHHK, TelleBH30p, aHTeHHa, TenedoH, CBU-meus, ouku, nyna, Qoroammapar,
MPOEKLUOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIeTKa, MOJIIPOU], TEJIECKOIL.
IIpakTnyeckas padora: Bums! n3mydyenuil. Buasl ciektpoB. CriekTpsl uciryckanus. CriekTpsl noriomeHus. CrieKTpaIbHbIHA
aHanu3. CrieKTpasibHbIE KJIacChl 3Be31. YibpTpaduoneroBoe ninydenue. MHppakpacHoe n3nydenne. Pentrenosckue myuu. Mx
npupoJa u cBoiictsa. Illkana 3JeKTpOMarHUTHBIX U3IyUYEHUI

Pa3znen 6. OCHOBBI CricHaJIbHO

TCOPUHU OTHOCUTCJIBHOCTHU

Tema 6.1
OCHOBBI TEOpHH
OTHOCHTEJIEHOCTH

Conep:xkanue yue0HOro MaTepuajia

rpaHI/IHH MMPUMEHNUMOCTHU KJIACCUYECKOM MEXaHHKH. HOCTyJ’IaTI:.I CHGHH&HBHOﬁ TCOPUHU OTHOCUTCIIbHOCTU: MHBAPHUAHTHOCTDH
MOAyJid CKOPOCTH CBE€Ta B BAKyyME€, MNPHUHIUII OTHOCHUTCIBHOCTH OninmreiHa. OTHOCHUTEILHOCTH OOHOBPEMEHHOCTH.
33MC,Z[J'ICHI/IC BpEMCHU W COKpalICHUC JJIUHBI. 3Hepl"I/I${ n UMIyJbC CBO60,Z[HOﬁ YacCTUIHbI. CBs3p Macchl C SHGPFHGﬁ n
HUMITYJIbCOM CBO6OI[HOﬁ qaCTHUIbI. SHGpFI/IH IIOKOA CBO60,HHOI71 HaCTUIbI

Pazpnen 7. KBantoBas ¢usnka




Tema 7.1
DJIEMEHTHI
KBAHTOBOM ONTHKHU

Coaep:xkanue yueOHOro MaTepuaJia

®otonbl. Dopmysna [TnaHka cBs3u 3HEPrUN POTOHA C €ro YacTOTON. DHEprust ¥ UMIYNbC poToHa. OTKPHITHE U HCCIIeIOBaHHE
tdoroaddexra. Ompitel A.I'. CromeroBa. 3akoHsl Qorodddexra. YpaBHeHnume DinmTeliHa i (poTorddexra. "KpacHas
rparuna” gororddexra. lapnenne ceera. Onprtel [1.H. JlebeneBa. Xumudeckoe JeCTBUE CBETa

Tema 7.2
Crpoenne atoma

Copep:xaHue yueOHOro MaTepuaja

Monens aroma Tomcona. Onbitel Pezepdopra mo mccinenoBannio ctpoeHus atoma. [InanerapHas Monens aroma. [loctymaTst
Bopa. M3myuenne u moriomeHne (GOTOHOB IPH MEPEXoAe aToMa C OJHOTO YPOBHS PHEPTrHMH Ha APYrod. BHIOBI CHEKTpOB.
CriekTp ypoBHEW 3Heprmm aToMa Bojpopona. BomHoBwie cBoiicTBa dactum. Bommer ne bpoitmsa. KopmyckymspHo-BomHOBOI
nyanusM. JJudpaxnns snexTpoHoB B Kpuctauiax. CIIOHTAaHHOE W BBIHYXJICHHOE M3ITy4CHHUE. Y CTPOHCTBO M NMPHUHIIMI PAOOTHI
nazepa

IIpakTHUyecKue 3aHATHUS

IIpakTuyeckas padora: HaGmoneHne TMHEHYATOTO CIIeKTpa

Tema 7.3
ATOMHOE SApO

Copep:kanne yueOHOro MaTepuajia

Mertoapl HaOMIONEHMS M PETUCTPALMM 3JEMEHTapHBIX dYacTull. OTKpbITHE panuoakTuBHOCTH. OmbiTel Pesepdopma mo
OIIPEJICTICHUI0 COCTaBa paJlMOaKTHUBHOTO u3nydeHus. CBoicTBa anbda-, 6era-, raMMa-u3IIydeHus. BiusiHue painoakTHBHOCTH
Ha KMBble opraHu3Mmbl. OTKphITHE MPOTOHa M HeWTpoHa. HykinonHas mozmens sapa IeitzeHOepra-MBanenko. 3apsan sapa.
MaccoBoe umcio siapa. M3otonbl. Anbda-pacnaj. DICKTPOHHBIA W MO3UTPOHHBIN OeTa-pacmaa. ['amMma-usnydeHue. 3aKOH
PaZIMOAaKTUBHOTO pacraga. JHEPrus CBsI3W HYKIOHOB B sjpe. Snepuble cuibl. Jledekt Maccwl smpa. SnmepHble peakiuu.
Henenue u cuntes spep. SnepHslit peaktop. TepmosepHblil cunTe3. [IpoOiieMbl M NMEPCIEKTHBBI SAEPHOW JHEPTETHKU.
OKOIOTHYEeCKHEe AacleKThl SJIEPHOW HHEPreTHUKH. OJeMeHTapHble dYacTHIbl. OTKpbITHE MO3UTpoHA. (DyHIaMeHTaJlbHBIC
B3aUMOJICHCTBUS

IIpakTnyeckue 3aHATHSA

IIpakTuyeckas padora: VccnenoBaHnue TpeKOB YacTHII (TI0 TOTOBBIM (oTorpadusim)

IIpodeccuonabHO OPMEHTHPOBAHHOE CO/IeP:KaAHME (COlep:KAHMeE TPUKIATHOTO MOLYJIsI)

IIpakTnyeckue 3aHATHSA

[IpakTnueckas padora:

1. MenoBas urpa: IlonsaTHs, cBSA3aHHBIE ¢ W3yYEHHEM METOAOB HAYYHOTO ITO3HAHMSA: SBJIEHHE, HAaydHbIH (akT, rumoresa,
(u3mueckas BeIMYNHA, 3aKOH, TEOPHs, HAOIIOICHNE, SKCTIEPUMEHT, MOJIEITMPOBaHNE, MOJIETb, H3MEPEHHE.

2. Ipakrryeckas padora: TexHHUUecKne yCTPOWCTBA M MPaKTHYECKOE NMpUMEHEHHE: (POTOIIEMEHT, (OTOAATINK, COITHETHAS
Garapest, CBETOIMO/, CIIEKTPOCKOII, Ja3ep, KBAHTOBBII KOMIIBIOTED, TO3UMETP, KaMepa BuibcoHa, siiepHbIi peakTop, aToMHas
6omba

Pa3gen 8. DjieMeHTHI aCTPOHOM

UM M acTPOoU3NKHU

Tema 8.1
OJeMeHTHI aCTPOHOMUU H
actpom3ukn

Conep:xkanue yueOHOro MaTepuajia

Bun 3BesmHoro He6a. Co3Be3us, sipKue 3BE3/bl, TUIAHETHI, UX BUAUMOe nBrxkeHue. ComHevHas cucteMa. [InaneTsl 3eMHOM
rpynmbl. [Inanersi-rurantel. Mainbie Tena ConHeunodt cuctemsbl. CouHile, potocdepa u armocdepa. CosHeUHAss aKTUBHOCTD.
Wcrounnk sHeprun ConHIA U 3Be3/. 3BE3bl, UX OCHOBHBIE XapaKTEPHCTHUKU: Macca, CBETUMOCTb, PaNyC, TEMIIEpaTypa, ux
B3aMMOCBS3b. 3BE3[bI TJABHOW TOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh 'Macca - CBETUMOCTH" IS 3Be3] TJIABHOM
MOCJIeI0BaTEIbHOCTH. BHyTpeHHee cTpoenue 38e37. COBpeMEHHbIC MPEACTABICHISI O MPOUCXOKICHUH 1 dBOJrOIMK COJTHIA 1
3Be3/l. DTanbl KU3HU 3Be31. Mueunsnid [IyTh - Hama [amaktuka. CriupanbHas CTpyKTypa ['ajakTuku, pacrpeneiaeHue 3Be3,
raza u meuid. [lomoxxenwe m apmxenne Connna B ['amaktuke. Ilmockas u cdepuueckas moncucteMbl [amaktuku. Twursr
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rajakTuk. PaauoranakTuku M KBa3apbl. UepHble IBIpbl B sapax rajgakThk. Bceenennas. Pacmmpenne Bcenennoil. 3akoH
Xab0ma. Pazberanme ramaktmk. Teopmst bompmoro B3psiBa. Mopens «ropsuelt Bcemennoit». MacmirabHas CTpyKTypa
Bcenennoii. Meraranakruka. HepemeHnabie mpo6ieMbl aCTpOHOMUH

JlaGopaTopHbIe 3aHATHSA 2
JlaGopaTopHas padora 8. HabnromeHuss HEBOOPYKEHHBIM TJIa30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX MPHUII0KESHUHN IS
OTIPEZICTICHUSI OJIOXKEHNS HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHBIE co3Be3usi CeBEpHOTO MOIyIIapus U SIpKUeE
3BE3/IbI
IIpomesxyrounas arrecrauus - Au¢depeHUMPOBAHHBIN 3a4eT 2
Bceero: 78
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

3.1. lus peanusanum padodeil mporpaMMbl A0JLKHBI ObITH NPEAyCMOTPEHBbI CJeaylouue
crenuaJbHble IIOMeIeHHs

JlaGoparopusi pusuku

VYyeOHas ayauTopust

- I0CA/I0YHbIE MECTa M0 KOJUYECTBY 00yUarOINXCs

- pabouee MeCTO IpenogaBaTess

- KOMITBIOTEP

- IGMOHCTPAIIMOHHOE 000PYI0BaHHE - IPOEKTOP U IKPaH
- IOCcKa KJ1accHast

- KOMIUIEKT Y€PTEKHOTO 000PYI0BaHUS

- KOMILJIEKTHI U3MEPUTENBHBIX TPHOOPOB

- KOMILJIEKT IpuOOpoB 1o paszaeny «MexaHuka»

- KOMILJIEKT IpuOOopoB 1o pazaeny «MonekynspHas Quuka»
- KOMIUIEKT IPUOOPOB MO pazaeny «IJIEKTPOAUHAMUKAY
- KOMILJIEKT IpUOOpOB 1o pazaeny «OnTuka

- BECBI 2JIEKTPOHHBIE

- HabOp KPUCTAJUTMYECKUX PEHIETOK

- KOMIUIEKT JE€MOHCTPALMOHHBIX Y4€OHBIX TaOIHI]

- anTeyKa yHUBepcallbHas

- OTHETYIIUTEIb

- KOMILJIEKTHI Ta0JIUIl IO aCTPOHOMUHU

KalOuner ecTrecTBeHHO-HAYYHBIX AU CHMIIIMH

VYyeOHast ayauTopust

- IOCAJIOYHbIE MECTA M0 KOJMUYECTBY 00yJaromuxcs

- pabodee MecTo MpernogaBaTes

- KOMIIBIOTEP

- IEMOHCTpPAIIMOHHOE 000PY0BaHHE - MPOEKTOP U dKpaH
- IOCKa KJlaccHast

- KOMIUIEKT Y€PTEKHOTO 000PYIOBaHUS

- KOMIUIEKTBI U3MEPUTENbHBIX IPUOOPOB

- KOMILJIEKT IpUOOPOB MO pazaeny «MexaHuka»

- KOMIUIEKT IpuOOpoB Mo pazaeny «MoinekynspHas Gu3nka»
- KOMITJIEKT IPUOOPOB 1O pazzeny «INeKTPOAUHAMUKAY
- KOMIUIEKT IpuOOpoB 1o pazaeny «OnTuka»

- BECBI DIIEKTPOHHBIE

- Ha0Op KPUCTAJUINYECKUX PEIIETOK

- KOMIUTEKT JIMOHCTPAIMOHHBIX YIeOHBIX TaOJIHII

- anITeyka yHUBEpcalbHas

- OTHETYIINUTEIb

- KOMIUIEKTHI TaOJIHIL [0 aCTPOHOMHH

KaOuner /151 caMoCTOsITEIbHON U BOCIIUTATEIbLHON PadoThI

Aynutopus

- IOCAJI0YHbIE MECTA M0 KOJMUYECTBY 00yJaromuxcs

- KOMIIPIOTEpHAsi TEXHUKAa C TMOAKIIOYeHHeM K ceTu «lHTepHeT» U JocTynom B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEY
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bubaunoreka, YMTAJBHBII 32J1 ¢ BBIX0A0M B ceTb UHTepHeT

Aynuropus

- IOCAJI0YHbIE MECTA MO KOJIMYECTBY 00YJarOIIUXCs

- KOMIBIOTEpHas TEXHUKA C TMOAKIOUeHHEeM K cetu «VIHTepHeT» MW JOCTynoOM B
ANEKTPOHHYIO0 UH()OPMAIIMOHHO-00PA30BATEIBHYIO CPEIy

AKTOBBIH 3211

Aynuropus

- CIIELMAIM3UPOBAHHBIE KPECIa JUIsl aKTOBBIX 3aJI0B

- clleHa

- TpubyHa

- 9KpaH

- TEXHUYECKHE CpEJACTBA, CIyXKallhue Jii NpPeACTaBICHUs HHPOPMAUU OOJBIIOHI
ayTUTOpUU

- BUJIEO YBEJIMUUTEND (IIPOEKTOP)

- IEMOHCTpPAIIMOHHOE 000PYAOBaHUE U ayJUOCHUCTEMA
- MUKPO(OHBI

IIporpammHoe o0ecnieueHue:
1C: IIpeanpustue 8
Kaspersky Endpoint Security
Microsoft Office

Microsoft Visio

Microsoft Visual Studio
Microsoft Windows

3.2. YueOHO-MeTOAUYecKOe U MHPOPMAIUOHHOE 00ecrieyeHne npeaMeTa

Ilepedyenn y4eOHbIX n3aaHuii, UHTEpHET-pecypcoB, JONOJTHUTEILHOM JIUTEPATYPbI

OcHoBHasi iMTEpaTypa

1. ®usuka: 06a30BbIi ypoBeHb : YUeOHMK Uil OOpa3oBaTelIbHBIX OpraHU3aLMi,
peanu3yrommx  oOpa3oBaTelibHbIE  HPOTPaMMbl  CpPEeIHEro  MpodhecCHOHAIBHOTO
obpazosanus / H. C. [lypermeBa, H. E. Baxeerckas, [I. A. Hcaes, B. M. YUapyrun. — 2-¢
3. — Mocksa : [Ipocsemenne, 2025. — 516 ¢. — ISBN 978-5-09-124948-4. — Texkcr
. DJIEKTPOHHBIK // DnekTpoHHBIH pecypc 1uppoBol oOpasoBarensHOi cpenbl CIIO
PROFob6pa3zosanue : [caiit]. — URL: https://profspo.ru/books/149030

2. Msxkumes, I'. 5. ®uzuka: 10 xnacc: 6a30BbIi U yrinyOonéHHbIN ypoBHU : yueOHuUK / I'. .
Mskumes, b. b. Byxosues, H. H. Cotckuii ; nmon penakuueid H. A. TlapdhentseBoit. —
11-e u3n. — Mocksa : IIpocemenne, 2024. — 432 ¢. — ISBN 978-5-09-116780-1. —
TekcT : aneKTpOHHBIN // DAEKTPOHHBIN pecypc HudpoBoit oOpazoBaTensHOU cpeasl CITO
PROFoo6pasosanue : [caiit]. — URL.: https://profspo.ru/books/149025

3. Msxkumes, I'. 5. ®usnka: 11 knace: 6a30BbId U yrTyONEHHBIA ypoBHHM : yueOHUK / I'. 1.
Msxkuies, b. b. byxosues, B. M. Uapyrun ; non penakuuein H. A. IlapdentreBoit. —
12-e w3n. — Mocksa : [Ipocsemenwne, 2024. — 441 ¢c. — ISBN 978-5-09-116781-8. —
TekcT : aneKTpOHHBIN // DAEKTPOHHBIN pecypc HudpoBoit oOpazoBaTensHOU cpeasl CITO
PROFob6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/149028 (

JlonoIHUTeIbHAS JTUTepaTypa

1. ®wusuka: 10 xknacc: 6a30BbIi U yrayon€Hublil ypoBaH. B 2 vactax. U.1 : yuebnuk / JI. D.
I'ennenmreiin, A. A. bynatosa, M. H. Kopuunses, A. B. Komkuna ; noa penakuueit B.
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A. OpnoBa. — 6-e m31. — Mockaa : [Ipocsemenne, 2025. — 304 ¢. — ISBN 978-5-09-
124891-3, 978-5-09-124890-6 (u.1). — TekcT : 3MEKTPOHHBIN // DIEKTPOHHBIN pecypc
mugpoBoii obpazoBarensHOi cpeasl CIIO PROFo6OpaszoBanue : [caiit]. — URL:
https://profspo.ru/books/149101

. ®@usuka: 10 kmacc: 6a30BbIi U yriayOnéHHbIi ypoBHU. B 2 wactsx. Y.2 : yueOuuk / JI. 3.

I'ennenmreiin, A. A. bynatosa, . H. Kopuunbe, A. B. Komkuna ; mona penakuueit B.
A. OpnoBa. — 6-e u31. — Mocksa : [Ipocsemenue, 2025. — 242 ¢. — ISBN 978-5-09-
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA

Koa m HauMeHoBaHue
¢opmupyeMbIX KOMIIeTeHIU

Pa3ngen/Tema

Tun oneHoYHBIX
MepOnpUATHI

OK 01. BeiOupaTh CrIocoOBl pemieHHus 3anad
npohecCHOHAIBHON JesATeIEHOCTH

TIPUMEHUTEIIBHOK Pa3JIMYHBIM KOHTEKCTAM

Pazmen 1. Temsr 1.1., 1.2, 1.3

Pazmen 2. Temsr 2.1.,2.2., 2.3.

Paszgen 3. Temsr 3.1., 3.2, 3.3., 3.4,
3.5.

Paznen 4. Temr1 4.1., 4.2.

Pazmen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6. Temn1 6.1., 6.2.

Pazpmen 7. Temsr 7.1., 7.2.

OK 02. Hcmomp30BaTb  COBpPEMEHHEIC
CpelcTBa MOMCKA, aHAIN3a U MHTEPIpEeTaluH
nHpopmanuy, u nH(popMannOHHbIE
TEXHOJNOTMH  JUIA  BBINONHEHUS  3a]ad
npo(heCcCHOHABHON eITeIBHOCTH

Paszmen 1. Temsr 1.1., 1.2, 1.3
Paszpmen 2. Temsr 2.1.,2.2., 2.3.
Paspmen 3. Temsr 3.1.,3.2., 3.3.,
3.4.,35.

Pasznen 4. Temn1 4.1., 4.2.
Pasmen 5. Temnr 5.1.,5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Paznmen 7. Temsr 7.1., 7.2.

OK 03. IlmanupoBaTh U peaiu30BbIBATh
coOCTBEHHOE  TPOQeCcCHOHATBHOE u
JIMYHOCTHOE pasBuTHE,
MIPEATIPUHIMATEIbCKYIO JESITEILHOCTh B
npodecCHOHaNBHON cdepe, HCHOIb30BATh
3HaHMs 1O (PUHAHCOBOW TIPaMOTHOCTH B
Pa3JINYHbBIX )KU3HEHHBIX

CUTyalludax

Paszmen 1. Temsr 1.1., 1.2, 1.3
Pasnmen 2. Temnr 2.1.,2.2., 2.3.
Pasnmen 3. Temsr 3.1.,3.2., 3.3.,
3.4.,3.5.

Paznmen 7. Temsr 7.1., 7.2.

OK 04. Dd¢exTHBHO B3aUMOJCHCTBOBATH U
paboTaTbB KOJUIEKTHBE U KOMaHIIE

Paszmen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1.,2.2., 2.3.
Pasnen 3. Temsr 3.1.,3.2., 3.3.,
3.4.,35.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

Pazgen 1. Temnr 1.1.,1.2,1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.

OK 05. OcymecTBiaTe yCTHYIO H

NUCHEMEHHYIO KOMMYHHKAITUIO Ha gi‘?ﬂ%ﬂ;‘ Tems 3.1,,3.2.,3.3,,

rOCyIapCTBEHHOM SA3BIKE Poccuiickoit P.as.,ej.ﬂ.l Tembr 4.1 4.2

Qepmepaniit ¢ y4eTOM  OCOOCHHOCTEH Pasien 5' Tembr 5'1" 5'2' 53

COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa Pasnen 6‘ TeMbr 6.1" 6.2.’ o
Pazgen 7. Temnr 7.1., 7.2.

OK  06. [IposBAATE  TpakIaHCKO-

HaTPUOTUIECKYIO HO3UINIO, | Pazmen 1. Temsr 1.1., 1.2, 1.3

JAEMOHCTPUPOBATH OCO3HAHHOEC IMOBECACHUC Ha
OCHOBC TpaAUIIHOHHBIX 06H.[G‘ICJ'IOB€‘JCCKI/IX
HGHHOCTeﬁ, B TOM HUCJIC C ydaeToM
rapMOHHM3alun MEXKHAIIMOHAJIBbHBIX n
MEKPEITUTUO3HBIX OTHOIHeHHﬁ, IIPUMEHATH
CTaHAapTbl aHTUKOPPYHNIIUOHHOI'O ITOBEACHU

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paznen 3., Temsr 3.1., 3.2, 3.3,
3.4., 35.

Paznen 4., Temu1 4.1., 4.2.
Pazpen 7. Temnr 7.1., 7.2.

OK 07. CopeiicTBOBaTh COXpaHEHUIO
OKpyXarolen cpeabl,
pecypcocOepeKeHHI0, MPUMEHSITh 3HAHMS
00 U3MCHCHHUU KJInuMara, TIPUHIUIIBI
OepeXIINBOTO TMPOU3BOJICTBA, A(H(HEKTHBHO

HeﬁCTBOBaTL B ‘lpe3BLI‘laﬁHbIX CUTyaludax

Paznmen 1. Temsr 1.1.,1.2, 1.3
Pasnmen 2. Temn1 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1.,3.2., 3.3,
3.4.,35.

Pazgen 4. Temr1 4.1., 4.2.
Pazgen 6. Temn1 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

- YCTHBI{ Ompoc;
- (¢poHTaNBHBIIONPOC;

- OIeHKa
KOHTPOJIBHBIX paboT;

- HaOmozeHue 3a
XOJ/IOM BBITIOJTHEHHS
nabopaTopHBIX paboT;

- OIICHKA BHITIOJHEHHUS
n1ab0paTOPHBIX PaboT;

- OIleHKa
MPAKTHYECKUX PadbOT
pemenns
KaueCTBEHHBIX,
pacyeTHbIX,
npodeccroHanbHO
OpI/IeHTI/IpOBaHHbIX
3a/1a9);

- OIIEHKAa TECTOBBIX
3aJIaHUM;

- HaOmroacHHE 3a
XOJIOM BBIITOJTHEHUS
I/IHI[I/IBI/II[yaHBHBIX
NPOEKTOB H OILIEHKA
BBITTOJTHEHHBIX
MPOEKTOB;

- nudzauer
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