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1 HACIIOPT PABOYEM ITPOT'PAMMBbI YYEBHOI'O INPEJIMETA
«ODUBUKA»

1.1 ObaacTh NpUMeHeHH s POTPaAMMbI

Pabouas nporpamma yue6HOTO npeaMera «Pu3nKa» ABISETCA YACThIO MIPOrPAaMMBbI MTOITOTOBKH
CHEeHalncTOB cpenHero 3BeHa B cooTBeTcTBUM ¢ PI'OC cpennero obmiero oOpa3zoBaHHs ¢
Y4E€TOM IOJTy4aeMOM CIIEUAIbHOCTH.

1.2 MecTo y4eOHOro mpeaMeTa B CTPYKType NPOrpamMMbl NOATOTOBKH CHENHAJHUCTOB
CpeaHero 3BeHa:

YueOublit mpeamer «PU3nKa» OTHOCUTCS K MHpeaMeram o011ieodpa3oBaTeIbHON MOATOTOBKH U
u3ydaercs Ha 6a30BOM ypOBHE.

1.3 Hean 1 3a1a4n y4eOHOT0 NpeaMeTa — TPeOOBAHHS K pe3yJIbTaTaM OCBOEHHs Y4eOHOro
npeaMera:
Henn:

® (QopmupoBaHWe y OOy4YalOIMIMXCS YBEPEHHOCTH B IICHHOCTH OOpa3OBaHMA,
3HAYUMOCTU(DU3HUUECKUX3HAHU I IICOBPEMEHHOT OKBATU (DU POBAHHOT OCIIEIIHAIMCTATIPUOCYIIIE
CTBJIEHUHETONPO(})ECCHOHAILHOUICSI TETHHOCTH;

L4 (1)OpMI/IpOBaHI/IC CCTGCTBGHHO'HaquOﬁ I'PaMOTHOCTH,

® OBJIJCHUEC CIEHUPUUSCKON CHUCTEMON (PU3NYECKHX IOHATHUH, TEPMUHOJIOTHEH H
CUMBOJINKOM;

® (OCBOCHHUE OCHOBHBIX (1)I/IBI/I‘IGCKI/IX Teopnﬁ, 3aKOHOB, 3aKOHOMepHOCTeI71;

® OBJIAJICHHNEC OCHOBHBIMU METOJaMH HAYyYHOTO MO3HAHHS MPUPOJIBI, UCIOJIb3YEMbIMU B
¢uzuke (HaOnroJeHWe, OMUCAaHHWE, HM3MEPCHHE, BBIIBIDKCHHE THUIOTE3, IPOBEICHUEC
IKCIIEPUMEHTA);

® OBJIaJIcHHE YMEHUSIMU 00pabaThIBaTh JAHHBIE YKCIIEPUMEHTA, OOBSACHATH MOTyUYEeHHBIE
pe3yNIbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIy (U3MUECKUMHU BEIUYMHAMHU B HAOJIOIaeMOM
SIBIIEHWH, JI€JIaTh BBIBOJIGL,

® (opmupoBaHue yMEeHHS pemaTh (HU3NYECKUE 3314l Pa3HBIX YPOBHEHN CIIOKHOCTH,

® pa3BUTHE TI03HABATENIbHBIX HMHTEPECOB, HHTEIUIEKTYaJlbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Tporiecce MpUOOPETeHUsT 3HAHUI C HMCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOYHHKOB
UHPOPMALlUM U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH;, yMEHUH (OpPMYIHpOBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MO3MIIMIO IO OTHOIIEHUIO K (QU3MYecKol HHPOpMaIHH,
MOJIy4aeMOM 13 pa3HbIX HCTOYHUKOB,

® BOCMHMTAHHE YYBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3NYECKYIO HAYKY.
OcBoenune cojaepxaHus ydeOHoro mnpenmera «Pusuka» oOecreuuBaeT JOCTHKEHUE
00y4aroIMUMUCS CIEAYIOIIUX PE3YIbTAaTOB!

IIpenmerHble pe3yJbTaThl H3y4YeHUs1 00pa30BaTeIbHOI MPOrpaMMBbl:

1) chopMUPOBAHHOCTH TPEACTABICHUNA O pOMM U MecTe (GU3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4yHOHl KapTHMHE MHpa, O CHCTeMooOpasyooueil poiau (U3MKA B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKHM W COBPEMEHHBIX TEXHOJOTHWH, O BKJIaJ€ POCCUHUCKUX U
3apyOeKHBIX y4YeHbIX-(U3UKOB B pa3BUTHE HAyKH, IOHUMaHHE (PU3MUYECKOH CYITHOCTH
HAOJII0/TaeMBIX SIBJICHUH MUKPOMHUPA, MaKpOMHUpa U MEraMHupa; NIOHHMMaHUE POJIM aCTPOHOMHH B
IIPAKTUYECKOU JEATEIbHOCTH YEJIOBEKAa M JAJIBHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHUU, POJIHU
¢bu3Kuku B OPMUPOBAHUU Kpyro3zopa v GyHKIMOHAIEHOW T'PAaMOTHOCTH YeJIOBEKa JIsl peleHus
IIPaKTUYECKUX 3a/1a4;



2) chopMUPOBAaHHOCTh yMEHHH pacro3HaBaTh (Gu3nUecKue sBIcHHUS (MPOLECCH) U
OOBSICHATH WX HA OCHOBE M3YYCHHBIX 3aKOHOB. pABHOMEPHOC M PaBHOYCKOPEHHOE
IPSAMOJIMHEHHOE JBIKEHHE, CBOOOJHOE MaJCHUE TeJ, JIBMXKEHHE 10 OKPY)KHOCTH, WHEPIHS,
B3aMMO/JICUCTBUE TeJ, KOJeOATeIbHOE JBMKCHUE, PE30HAHC, BOJHOBOC JBWKeHHE, muddy3us,
OpPOYHOBCKOE JBIIKCHHE, CTPOCHHE KHUAKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00beMa Tell MpH
HarpeBaHud (OXJIAXKICHUHU), TEIUIOBOE pABHOBECHE, HCIIAPEHHE, KOHIEHCALWs, IUIaBJICHHE,
KPUCTAIUIM3AIMS, KHWIICHHUE, BJIQKHOCTh BO3MyXa, CBS3b CpEIHEH KHHETHYECKOW JHEPIUH
TETJIOBOTO JBMYKCHHUS MOJIEKYJI ¢ abCOJIFOTHOM TeMIIepaTypoi, MOBBIIICHHUE JaBJICHUS ra3a Mpu
€ro HarpeBaHWH B 3aKPBITOM COCYJE, CBA3b MEKIy I[lapaMeTpaMd COCTOSIHUSI Tras3a B
U30MPOIeccax; JICKTPU3ALHUS TEJI, B3AUMOACHCTBIE 3aps/I0B, HArPEBAHUE MTPOBOJIHUKA C TOKOM,
B3aMMOJICHCTBUE MAarHWUTOB, SJIEKTPOMAarHUTHAs WHIYKIMS, JIEHCTBHE MArHMUTHOTO IOJISA Ha
IMPpOBOAHUK C TOKOM H IIBI/I)KYH_[I/II\/'ICH 3apsn, SJICKTPOMAarHUTHBIC KOJ'IC6aHI/I$I 1 BOJIHBI,
IPSAMOJIMHEHHOE  PacpOCTpaHEHHE CBeTa, OTpPaKEHWe, MpeIoMJIeHHe, HMHTepdepeHIus,
miudpakiys ¥ MOJAPU3AIMs CBETa, TUCIEPCUS CBeTa; (HOTOIIEKTpHUYeCKUil 3(h(DEeKT, CBETOBOE
JaBJieHWEe, BO3HMKHOBEHHWE JIMHEHYAaTOro CIEKTpa aroMa BOJIOPOJA, €CTECTBCHHAs U
HCKYCCTBCHHAA pa,[[I/IOaKTI/IBHOCTB;

3) BIageHHE OCHOBOIOJATAIONIMMH  (U3UUYECCKUMH IOHATUSAMH W  BEJIMYHHAMH,
XapaKTCpI/I?;YIOIIII/IMI/I (1)I/I3I/I‘~I€CKI/I€ Hpoueccm (CB?BaHHI)IMI/I C MCXAaHHUYCCKUM JIBHUKCHUECM,
B3aMMOJICHICTBHEM TeJ, MEXaHWYECKUMH KOJeOAHUSAMHU U BOJHAMH; aTOMHO-MOJEKYISPHBIM
CTpOGHI/IeM BCIIIECTBA, TCIIJIOBBIMAU HpOHCCC&MI/I; BJIGKTpI/I‘-IeCKI/IM U MAar"dvuTHBIM IIOJISIMH,
JJICKTPUYCCKUM TOKOM, JJICKTPOMArHUTHBIMU KOJICOAHMSIMU ¢ BOJHAMH, OINTHYECKHUMH
SIBJICHUSAMU, KBAHTOBBIMH SABJICHUSAMU, CTpOGHI/IeM aToMa n ATOMHOTO smpa,
pPaguOaKTUBHOCTHIO); BIAJEHHE OCHOBOIIOJATAIOIIMMH  aCTPOHOMHUYECKMMH  ITOHSTHIMH,
IIO3BOJJAKOIIINMHA xapaKTemeBaTI) Hpoueccm, HpOI/ICXOIlHHII/Ie Ha 3BE34aX, B 3BE3JHBIX
CHUCTEMax, B MEXKIAIAKTHYCCKON cpeje; NBM)KCHHE HEOECHBIX TeJ, DBOJIOIUI0 3BE3 H
Bcenennoi;

4) BnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOpHUIMHU (3aKOH BCEMUPHOI'O TAroteHus, |,
Il u Il 3akonbl HbloTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKOM HSHEPruH, 3aKOH COXPaHEHMUS
MMITyJIbCa, MPUHLMI CYNEPHO3ULUU CUJI, MPUHLUIN PABHONPABHOCTH HHEPLHAIBHBIX CUCTEM
0TCUETa; MOJEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, TIEPBBII
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUs AIIEKTPUUECKOro 3apsaa, 3akoH Kynona, 3akoH Oma
TSl ydacTka 1enu, 3akoH Oma /i MOJTHOM JIeKTpUYecKou 1enu, 3akoH Jxoyins - Jlenna, 3akoH
ANIEKTPOMArHUTHOM HWHAYKLWHU, 3aKOH COXPAHEHUsT SHEPIrHH, 3aKOH MPSMOJIMHEHHOro
pacrpocTpaHeHUsI CBETa, 3aKOH OTpPaXCHHUS CBETa, 3aKOH TPEJIOMJICHHS CBETa; 3aKOH
COXpAHEHHUs SHEPTUH, 3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUUECKOT0 3apsia,
3aKOH COXpPaHEHHs MAacCOBOIO YHMCIA, MOCTYIaThl bopa, 3aKOH pPagHOAaKTHBHOIO pacmaja);
YBEPEHHOE UCMOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEW MpH aHaln3e (PU3NYECKUX SBICHUN U
MPOIIECCOB;

5) yMeHHe YUYUTHIBaTh TpPAHUIBI HPHUMEHEHHS HW3YyYCHHBIX (U3MUYSCKUX MOJIEeHt:
MaTepuaibHas TOYKa, MHEpLHalbHas CUCTEMa OTCuUeTa, WACAJIbHBIM TIa3; MOJEINU CTPOCHHUS
ra3oB, JKUJKOCTEH M TBEPABIX TEJl, TOUECUHBIA IEKTPUUYECKUM 3apsl, sAepHas MOJAEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO pa MPH pelieHnn GUu3nIecKux 3aaad,

6) BiagcHHE OCHOBHBIMH METOJAaMH HAYYHOTO TO3HAHUS, HCIOJIb3YeMbIMH B (H3HKE:
MIPOBOJIUTH MPSMbIE U KOCBEHHBIE M3MEpPEHUs] (QU3MYECKUX BEIUYHMH, BHIOWpas ONTUMAaIbHBIN
croco0d W3MEpeHHs W HUCIOJIb3ys H3BECTHBIE METOAbl OIEHKHU TOTPEIIHOCTEH H3MepeHui,
MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEITUYMH C HMCIOJIb30BAHUEM TMPSIMBIX
U3MEpEHU, OOBSICHITh MONTYYCHHBIE PE3yabTaThl, UCTIONbL3YS (U3MUECKHUE TEOPUH, 3aKOHBI H
MOHATHS, W JeJIaThb BBIBOJBI, COONIOAATh TpaBmia O€30MacHOT0 TpyJaa MPH IPOBEIACHHUH
WCCJICTOBAaHHUI B paMKaX y4eOHOTO SKCIepUMEHTa U y4eOHO-HCCIeN0BATENbCKON JesITeNbHOCTH
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C WCTOJB30BaHUEM IHU(PPOBBIX H3MEPHUTEIBHBIX YCTPOHWCTB W JIaOOpaTOPHOTO OOOPYIOBaHMS,
c(OPMUPOBAHHOCTh TMPEICTABICHUA O METOAAaX IMIOJYYCHUS HAYYHBIX aCTPOHOMUYECKUX
3HAHUH,

7) chopMHPOBAaHHOCTh YMEHHUS pelllaTh PACUCTHHIC 337a4d C SIBHO 33JJaHHOW (U3UUECKON
MOJIETIbIO, MUCHOIB3Ys (PU3NYECKUE 3aKOHBI M MPHHLUIIBI, HA OCHOBE aHAJIHM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UUECKYIO MOEIb, BBLACTATh (PU3HUECKUE BETHMUMHBI U (OPMYIIbI, HEOOXOIMMbIE
JUIL €€ pelIeHus, NMPOBOJUTH pacdyeThl M OLEHHBATh PEATBHOCTH IOJYYEHHOTO 3HAYCHHUS
¢u3nUecKkoil  BENMYMHBI,  pemiaTh  KayeCTBEHHBIC  3aJayd, BBICTPAaWBasi  JIOTMYECKH
HETIPOTHBOPEYMBYIO IIETIOYKY PACCYKACHUH C OMOpPOH HA W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS,

8) chopMUpPOBaHHOCTh YMEHHS IPUMEHSITH TIOJIyYCHHbIC 3HAHUS JUIs OOBSCHEHHS YCIOBHUIA
NpoTeKaHus (PU3MYECKUX SBICHUNA B TMPHUPOJE U IS HPUHATHS NPAKTHUECKUX PEIICHUH B
IIOBCEHEBHOM JKM3HM i1 oOecreuyeHHus O€30MacHOCTM MpU OOpallleHMH ¢ OBITOBBIMU
npubopaMu M TEXHHUUYECKUMH YCTPOWCTBAMHM, COXPAaHEHHs 3/J0pOBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 MOBEJCHHSI B OKPYXKAIOLIEeH cpejie; NOHUMaHUe HEOOXOIMMOCTH MPUMEHEHUS
JOCTHKEHUIN PU3UKU U TEXHOJIOTUH U1 PallMOHAIBHOIO IPUPOI0NI0Ib30BaAHUS;

9) chopMUPOBAHHOCTH COOCTBEHHOM IO3MIMK 110 OTHOIIEHHIO K (DU3HYECKOM
uH(pOpMAIlMK, IIOJIy9aeMOM W3 Pa3HBIX HCTOYHUKOB, YMECHHH HCIIOJIB30BaTh IH(PPOBHIC
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHUPOBAHHMS, WHTEPIPETALMU M TPEACTABICHUS y4eOHOU W
HAyYHO-TIOMYJISIPHON WH(OpPMAIUU, Pa3BUTHE YMEHUH KPUTHYECKOTO aHaim3a IOJydyacMOu
uHpopmanuu;

10) oBnasieHre YMEHUSMH PabOTaTh B TPYIIIE C BBIMOJHECHUEM PAa3IHYHBIX COIMATBHBIX
posiel, miIaHupoBaTh pabOTy TIPYNIbl, pPALUOHAIBHO paclpeleniaTh JAEATENbHOCTh B
HECTAaHJAPTHBIX CUTYalMAX, aJI€KBAaTHO OLICHMBATh BKJIAJ KaXKJOI'0 W3 YYAaCTHUKOB T'PYIIBI B
peleHre paccMaTpuBaeMoi MpoOIeMsl;

JInuHOCTHBIE pe3yJIbTaThl 0CBOCHHUSI OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMBbl:

1) rpaxmaHCKOro BOCHIUTAHMUSL:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMKA OOYYArOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOI0o OOIECTBa;

OCO3HAaHHEC CBOUX KOHCTUTYIHMOHHLIX IIpaB U O6$ISaHHOCTeI71, YBAXXCHHUEC 3aKOHA U npaBonopﬂz[Ka;
OPUHATHE  TPAJUIHOHHBIX  HALMOHAIBHBIX, OOINEYETOBEYECKMX TI'YMaHHCTHUYECKUX H
JACMOKPAaTUICCKHUX IIGHHOCTGI\/'I;

TOTOBHOCTh  IPOTHBOCTOSATH  HWJAEOJIOTHM  SKCTPEMHU3Ma, HalMOHalIM3Ma, KceHodoouu,
JUCKPUMHUHALIUKA 11O CONHUAJIIBHBIM, PCIIMTUO3HBIM, paCOBbIM, HATMOHAJIbHBIM HpI/ISHaKaM;
TOTOBHOCTh BECTH COBMECTHYIO JIESTENBHOCTh B MHTEpEcax TIpa)JIaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00I1€00pa30BaTEIbHON OpraHU3alMy U JE€TCKO-FOHOILIECKUX
OpraHMu3aIusiX;

YMCHUC BSaHMOHefICTBOBaTB C COMMAJIBHBIMU MHCTUTYTAaMH B COOTBETCTBUU C UX q)YHKHI/IﬂMI/I n
Ha3HA4YCHHUEM,

TOTOBHOCTh K TYMaHUTapHOM M BOJIOHTEPCKOU EATEIBHOCTH;

2) MaTpUOTUUCCKOT' O BOCIIUTAHUA.

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKOH HICHTUYHOCTH, IAaTPUOTHU3MA, YBAKEHHUS K
CBOEMY HAapoOJly, YyBCTBAa OTBETCTBEHHOCTH TNepea PoamHO#M, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBO# SA3bIK U KyNbTYpY, IPOLLJIOE U HACTOSALIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccny;
OECHHOCTHOC OTHOIICHHUE K TOCYyAapCTBCHHBIM CHMBOJIAM, HCTOPHYCCKOMY MU IPHPOAHOMY
HacJIEAUIO, MaMATHUKAM, TpaauuusMm Haponos Poccun, noctwxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX U TPYJIE;



uaeiHas yoeXJIeHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3amuTte OTedecTBa, OTBETCTBEHHOCTh 3a
ero cynsoy;

3) JyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUMCKOTO HApOaa,;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEACHMUS,

CIIOCOOHOCTh OIICHUBATh CUTYAlMI0O M NPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh Ha
MOpaJbHO-HPAaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B TOCTPOCHUE YCTOMYHMBOTO Oy TyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTENSAM U (WIH) APYIMM 4I€HaM CEMbH, CO3JaHHIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH CEMEWHOW MW3HU B COOTBETCTBHUH C
TpaauuusMu Hapo10B Poccuu;

4) 3CTETUYECKOTO BOCIIUTAHHUS .

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAas 3CTETHUKY OBITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyJa M OOIIECTBEHHBIX OTHOIICHHH;

CIIOCOOHOCTh BOCIIPUHUMAThH Pa3JIMyHble BUABI MCKYCCTBA, TPAIUIMA U TBOPUYECTBO CBOETO M
JpPYruX HapOIO0B, OUIYIIATh SMOLMOHAIBHOE BO3/IEMCTBUE UCKYCCTBA;

yOEXKJIEHHOCTh B 3HAYUMOCTH JUISI JIMYHOCTH M OOIIECTBa OTECYECTBEHHOTO W MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAULUN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CAMOBBIPAQXEHUIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHE IMPOSIBIATH KayecTBa
TBOPYECKOM JIMYHOCTH,

5) sKkos0rHYecKoro BOCIIUTAHMUS:

c(hOPMUPOBAHHOCTh ~ SKOJOTUYECKOW  KYJIbTYpbl, I[OHHMAaHHME  BIHUSHHUS  COLUAIBHO-
SKOHOMHMYECKHUX TMPOIECCOB Ha COCTOSHUE MPUPOJHOW W COLMAIBHOM Cpefbl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIeM;

IUTAHUPOBAHKUE M OCYLIECTBICHUE JCHCTBHM B OKpY)KalOIIEH Cpelleé Ha OCHOBE 3HAHUS Liejei
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEMPUSATUE ACHCTBUHN, MPUHOCSIIUX BPe]] OKpYKaIoIIel cpene;

YMEHHE MPOTHO3UPOBATH HEOIArOMPHUATHBIC SKOJIOTHYCCKHE TOCICICTBUS MPEANPUHUMACMBIX
NENCTBUH, IpeAOTBpaIlaTh UX;

pacuImpeHue ombITa ASSITEIbHOCTA SKOJIOTUUECKON HAIIPaBIEHHOCTH,

LEHHOCTH HAyYHOTO MTO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKH W OOIIECTBEHHOH MpPaKTUKH, OCHOBAHHOTO HA AHMANIOTe KYIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYyJIbTYphl KaK CpPEICTBA B3aUMOJECHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA,;

OCO3HAaHUE IEHHOCTH HAyYHON [€ATEeIbHOCTH, TOTOBHOCTh OCYUIECTBJISATH IPOECKTHYIO U
MCCJIEI0OBATENBCKYIO ICSITEIHHOCTh MHIUBUIYATHHO U B TPYIIIIE.

MertanpeamMerHbie  pe3yJibTaThbl  OCBOCHMSI OCHOBHOWI  00pa3oBaTeIbHOM
NporpamMmsbi:

1)6a30BbI€e JTOTHYECKHE TEUCTBUS:
CaMOCTOATENILHO  (POPMYIHUPOBaTh M aKTyaJlW3WpPOBaTh MpPOOJIEMy, paccMaTpUBaTh €¢
BCECTOPOHHE;
YCTaHaBJ'II/IBaTI) CyHIeCTBeHHBIfI HpI/I3HaK NUJIN OCHOBAHUA IJId CpaBHeHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I 58
00001IEeHNS
OTIPENIENIATH IENTH AEATSIILHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHH UX JOCTHIKCHHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMATPUBAEMbIX SIBJICHHSIX;
BHOCHUTH KOppeKTI/IBLI B ACATCIIBHOCTDL, OLICHUBATH COOTBECTCTBUEC peSy.]'IBTaTOB IeJjsiM, OICHUBATH
PUCKH MTOCIIC/ICTBUI eI TETbHOCTH;
paSBI/IBaTI) eraTHBHOG MBIIIJICHUC HpI/I peIHeHI/II/I JKNU3HCHHBIX HpO6HeM;



2) 06a30BbIE UCCIICIOBATEILCKUE ICHCTBHS:
BIIQJICTh HAaBBIKAMU Y4e€OHO-HCCIEIOBATEIIbCKOW M TPOCKTHOW JIEATEIBHOCTH, HaBBIKAMH
paspernieHus mpooieM;
CIIOCOOHOCTh M TOTOBHOCTH K CaAMOCTOSITEIIbBHOMY IOWCKY METOJIOB PEIICHHS MPAKTUYSCKUX
3aj1a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS,
OBJIAJICHUEC BUJAMH JICITCILHOCTH [0 TOJYYEHHUI0O HOBOTO 3HAHHS, €r0 HHTEPIpETaIuH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CHUTyalUsiX, B TOM YHCIE IPH
CO3IaHUH YUCOHBIX M COITUAIBHBIX TPOSKTOB,;
(dbopMHpOBaHUE HAYYHOT'O THIIA MBIILICHUS, BIIAQJICHUE HAYYHOW TEPMHHOJIOTUEH, KIFOYEBBIMU
MOHSITUSIMHA U METOJIaMH,
CTaBUTh W (HOPMYJIHMPOBATH COOCTBEHHBIC 33Ja4yll B 0O0pa30BATEIBHON JEATEILHOCTH H
YKU3HEHHBIX CUTYaIUsX;
BBISIBIISITH IPUYMHHO-CIICACTBEHHBIC CBSI3M U aKTYaJIM3MPOBATh 33/1a4y, BBIJIBUTaTh THUIIOTE3Y €€
pelIeHus, HaXOIUTh apTYMEHTBI JUTsl JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPhI
U KPUTEPUU PEIICHUS,
AHATM3UPOBATH TMOJYUYCHHBIC B XOJIC PEUICHUS 3aJa4d Pe3yIbTaThl, KPUTHUYECKU OIEHUBATH WX
JIOCTOBEPHOCTb, MTPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh IPHUOOPETECHHBIN OIIBIT,
pa3pabaThiBaTh IUIAH PEUICHHS MPOOJIEMbI C y4ETOM aHAllM3a MMEIOUIMXCS MaTCPUAIBHBIX U
HEMaTePUATBHBIX PECYpPCOB;
OCYILECTBIISATh IEJICHATIPABJICHHBIA IOMCK TIEpEeHOCa CpPEACTB M CIIOCOOOB JICHCTBHS B
MPOPECCUOHAIIBHYIO CPENY;
YMETh TICPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH YKU3HEEATCIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIC UJICH, NPE/JIaraTh OPUrHHAIBHBIC MTOIXObI ¥ PEIICHHS;
CTaBUTH MPOOJIEMBI U 33]1a9H, JOIYCKAIOIIHE aTbTCPHATUBHBIC PEIICHHUS;

3) pabora ¢ uHpOpMaLKEii:
BJIQJICTh HABBIKAMH TOJy4EHUS WHPOPMAIMH U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh TIOUCK, aHAJIHM3, CUCTEMATU3aIlUI0 M MHTEPIPETAIMI0 HH()OpMAIMK pa3InIHbIX
BUJIOB U (DOPM TIpe/ICTaBIICHUS,
CO3/aBaTh TEKCTHl B Pa3NUYHBIX (OopMarax Cc y4yeToM Ha3HaueHus WHPOpMAIMU M LeJIeBOM
ayJIMTOPUH, BEIOUPAS ONTHMAIEHYIO (JOPMY MPEACTABIICHUS U BU3YAITU3AIIHH;
OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HWH(GOpPMAIlMU, €€ COOTBETCTBHUE TPABOBHIM U
MOPaTbHO-ITHYECKUM HOpMaM;
HCIIONIb30BATh CPE/ICTBA MH()OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOJIOJIEHHEM TpeOOBaHMIA
HPrOHOMUKHU, TEXHUKU OE30MACHOCTH, THTHUEHBI, pecypcocOepekeHurs, MPaBOBbIX U ITUYECKUX
HOPM, HOPM MH(GOPMAITHOHHON 0€3011aCHOCTH;
BJIa/IETh HABBIKAMU PACIO3HABAHUS W 3aIUMTH MHPOpPMAINH, HHPOPMAIIMOHHON 0e30MacHOCTH
JTUYIHOCTH.

4) obienue:
OCYIIECTBIISATH KOMMYHHKAITMH BO BCEX cepax KU3HH;
pacro3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHMs, MOHUMATh 3HAUEHUE COIMATbHBIX 3HAKOB,
pacro3HaBaTh MPEANMOCHUTKA KOHMIMKTHBIX CUTYAI[Ui B CMATYATh KOH()IUKTHI;
BJIQJIETh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS U B3aUMOICUCTBUS;
apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMT4aTh KOH(JIUKTHBIC CHUTYAIIHH;
pa3BepHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

5) coBMeCTHas AEATEIbHOCTb.
MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYATbHON PaOOTHI,
BEIOMpaTh TEMAaTUKy M METOJBl COBMECTHBIX JCHCTBHA C Yy4eTOM OONIMX HWHTEPECOB, H
BO3MOXKHOCTEH Ka)KJIOTO YeHa KOJUICKTHBA,
MPUHUMATH IIeJTH COBMECTHOW JIEITEILHOCTH, OPTaHW30BBIBATh M KOOPJAMHHPOBATH JCHCTBHS 110



€€ JIOCTI)KEHUIO. COCTaBJISITh IUIAH JEUCTBUM, paCOpeNesiaTh pOJM C YYETOM MHEHHI
YYaCTHUKOB 00CYXJIaTh pPe3yJIbTaThl COBMECTHOM PabOTHI;
OLIEHMBATh KAyeCTBO CBOEr0 BKJIAJA M KaXIOr0 YYaCTHUKA KOMaHJIbl B OOLIMH pe3ysibTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM,;
IpeyiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUIECH C IO3MLHANA HOBU3HBI, OPUIHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
KOOPJMHUPOBaTb M  BBIIOJHATE pabOTy B  YCIOBUSAX pEAIbHOTO, BHUPTYAJIBHOIO W
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBHUS,;
OCYILIECTBIIATh MO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B Pa3jIMYHBIX CHTyalMsX, NPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

6) camoopraHu3anus:
CaMOCTOSITEJIFHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIILHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTh
u (GopMmynupoBaTb COOCTBEHHBIE 3aJaud B 00pa30BaTElIbHON JEATEIBHOCTH U >KU3HEHHBIX
CUTyalusX,
CaMOCTOSITEJIbHO COCTaBJIATh IJIaH pEIIEeHUs MpOoOJIEMBbl C Y4YETOM HMEIOLIUXCS PECYpCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPENIIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM,;
pacupsATh paMKH Y4eOHOT0 MPEeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHUIH;
JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;
OLICHUBATh MPHOOPETCHHBIN OTIBIT;
CHocoOCTBOBaTh (POPMHUPOBAHUIO M IPOSBICHUIO IIMPOKOH 3pyAMLUH B pa3HbIX 001acTAX
3HaHMUM, IOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD;

7) CaMOKOHTPOJIb:
JlaBaThb OLIGHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTUBbI B JESITEIbHOCTb, OLEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;
BJIAJICTh HAaBBIKAMH ITO3HABATEIBHON pEQIIEKCHH KaK OCO3HAHMS COBEPIIACMBIX NEHCTBUN H
MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
UCTIOJIB30BaTh MPUEMBI pe(IICKCHUH ISl OLICHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHNUS,
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

8) SMOIMOHATBHBIN HHTEIUICKT, TPEANOoIaratonii chOPMUPOBAHHOCTD:
CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh IIOHMMAaTh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAINPAaBJICHUS PAa3BUTHsI COOCTBEHHOM SMOIIMOHATIBHOUM cepbl, OBITh YBEPEHHBIM B ce0¢€;
CaMOpETYJIMPOBaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTBH 3a
CBOE IOBEJIEHHE, CIIOCOOHOCTh aalTUPOBATHCA K SMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIISITH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHMBAIIMH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTH)KEHUIO 1EJIM U YCIEXY, ONITUMHU3M,
VMHUIMAaTUBHOCTb, YMEHUE IEHCTBOBATh, UCXOs U3 CBOMX BO3MOXKHOCTEH,
SMIATHM, BKJIIOYAIOMIEW CHOCOOHOCTh IMOHMMATh 53MOLMOHAIBHOE COCTOSIHME JApPYTHUX,
YUUTBIBATh €r0 IPU OCYUIECTBICHUH KOMMYHHUKAIMM, CIIOCOOHOCTb K COYYBCTBUIO U
COIepeKUBaHMUIO,
COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBAaTh OTHOLIEHUS C JPYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3periaTh KOH(IUKTHI;

9) npunsTHE ce0s ¥ APYTUX JIOJICH:
IMPUHUMATH ce0sl, MOHNMasi CBOM HEJIOCTATKU M IOCTOMHCTBA,
IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTHX JIFOAEH TP aHAIU3€ PE3YNIbTaTOB ACSTEIbHOCTH;
IpHU3HaBaTh CBOE MPaBO U MPaABO JAPYTUX JIOJEeN Ha OMMOKH; pa3BUBAaTh CIOCOOHOCTH MOHUMATh
MUD € NO3ULUH IPYroro YeJIOBEKa.



2.CTpyKTYpa U coaep:kaHue 00111e00pa30BaTeIbLHOM JUCITUNINHBI

2.1 O6beM TUCUMILINHBI M BUAbI Y4eOHOH padoThl

Bun yue6HO# paboThI O0bem B
qJacax
O06Bem 00pa3oBaTeIbHON TPOTrPAMMBI TACIIUILTAHBI 80
TEOpPETHYECKOE 00yUeHre 60
20

na60paT0pHLIe 3aHATHA

npoMexyTouHas arrectanus (nuddhepeHIupoBaHHbIN 3a4eT)
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2.2. TemaTHYecKH NJIAH U coJlep:KaHUe TUCHHIIMHBI «DU3NKa»

OCHOBBI TUHAMUKA

HaumenoBan Coaepxxanue yueOHOro MaTepuaJa, JjaboparopHbie padoThI.
He pasfesioB u Obnem
4acos
TeM
1 2 3
Beenenue. Coaepixanue yueOHOro MaTepuaJa: 2
®usnka u MeTOAbl | dyzuka — dbyHIameHTallbHas HayKa o ipupojie. EcTrecTBeHHO-Hay4HbII METO/ MMO3HAHUS, €r0 BO3MOYKHOCTU U
Hay1HOTO0 TPAHMIIBI IPUMEHUMOCTH. DKCIEPUMEHT U TEOPUS B IIpoliecce MO3HaHUs Npupoabl. MoenrpoBanue
HO3HAHMHA (bU3MUECKUX SIBICHUN U TIPOLIECCOB. POJIb SKCIIEpHMEHTa M TEOPUH B MTPOLIECCE MO3HAHMS TPUPO kL. Dusnveckast
BennurHa. Ou3ndeckue 3aKOoHbl. [ paHuIIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB U Teopuil. [IpuHimn
coorBercTBUs. [loHsATHE O DU3MUecKoil kKapTuHEe Mupa. [lorpemHocTy n3mMepeHnii GU3NIECKUX BEITNIUH
Pa3nea 1.Mexanuka 12
Tema 1.1 Coaep:xanue y4eOHOro MaTepuaJa: 4
OcHoBbl Mexannueckoe IBUKEHUE U ero BUIbl. MaTtepuanbHas Touka. CKalsipHbIe U BEKTOPHbIE (PU3UYECKUE BEIUYUHBI.
KHMHCMATHKH OTHOCHTENBHOCTh MEXAaHNYECKOTO BHKEHUS. Cuctema orcuera. [IpuHiun otHocurensHocTy ['amues.
Tpaexropus. IIyTs.
Ilepememienue. PaBHoMepHOE npsiMOIMHENHOE ABM>KeHNE. CKOpPOCTh. Y paBHEHUE ABMKEHUA. MTHOBEHHAs U
CpeaHsis CKOPOCTH. Y cKopeHue. [IpsaMonnHerHoe IBUKEHNE C IOCTOSHHBIM YCKOPEHUEM. [[BHKEHHE C
MOCTOSIHHBIM YCKOpEHHEM CBOOOIHOTO Na/ieHus. PaBHOMEpHOE IBUKEHHE TOUKH 10 OKPY>KHOCTH, YIJIOBast
ckopocTb. LlenTpocTpemurensHoe yckopenue. Kunemarrka abCoI0THO TBEPAOTrO Tena
JlabopaTopHbie padoThbI: 2
1. I3ydeHue paBHOYCKOPEHHOTO IBUKEHUS
Tema 1.2 Conep:xaHue yueOHOro Marepuasa: 2

OcHoBHas 3amada quHamuku. Cuna. Macca. 3akonbl mexaankd Herotona. Cwitel B ipupoze. Cuna TsSDKeCTH U
CWJla BCEMHPHOIO TATOTEHHsA. 3aKOH BCEMHPHOTO TaroreHus. llepBas kocmuueckas CKOpOCThb. [IBHykeHme
ria"eT u Manbix Ten ConHeuHoit cucreMsl. Bec. HeBecomocTs. Cuitbl yripyroctu. Cuiibl TpeHUS
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Tema 1.3 Coaepixanue yueOHOro MaTepuaJa: 4
3akoHbl coxpaHenus | mmynbe Tena. Ummynbe cuibl. 3aKOH cOXpaHEeHUs UMITylibca. PeakTuBHOE nBrKeHHEe. Mexannyeckast paboTa u
B MEXAHUKE MoIIHOCTb. Kunernueckas sHeprus. IloreHnmanbHas >Heprus. 3aKOH COXPAHEHUS MEXaHMYECKOH DHEPIHH.
Paborta cuibl TSKECTH M CHIIBL ynpyroctd. llpuMeHeHHMe 3aKOHOB coXpaHeHHus. lcronp3oBaHHME 3aKOHOB
MEXaHUKHU Ul OOBSCHEHMs JIBUKEHUS HEOECHBIX TENl U Ul Pa3BUTUS KOCMHYECKHX HCCIIEIOBAaHU, IPaHUIb]
IIPUMEHUMOCTH KJIACCUYECKON MEXaHUKU
Pa3nen 2. Moaekyasipaasi pu3uka ¥ TepMOJUHAMHKA 16
Tema 2.1 Coaep:xanue yueOHOro MaTepuaJa: 4
OcHOBBI OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUUECKO Teopuu. Pa3smepbl M Macca MOJEKYyJl U aTOMOB.
MOJICKYJISIPHO- bpoyHnoBckoe nBuxkenue. CTpoeHue razoo0pa3HbIX, )KUJIKUX U TBEpAbIX Tell. MneanbHbiil ra3. JlaBnenue rasa.
KHHETHYECKOH OcHOBHOE ypaBHEHUE MOJEKYJIIPHO-KMHETUYECKOW Teopuu Tra3oB. TemmepaTypa M €€ H3MEpEHUE.
Teopun AOCOMIOTHBIN HYJIb TeMIepaTypsl. TepMoarHaMudeckas mkaina temmeparypsl. Temmeparypa 3Be3n. Ckopoctu
JBYDKEHUSI MOJIEKYJI M UX M3MEpEHHE. Y paBHEHHE COCTOSHUS MACATBHOTO Tasa. M3omporeccs u ux rpaduxi.
["a30BbI€ 3aKOHBI
JlaGopaTopHble paGoThlI: 2
2. Ilposepka 3akoHa boitns - Mapuotra
Tema 2.2 Coaepsxkanue y4eOHOro MaTepuaJa: 4
OcHoBBI Buyrpennsas sHeprus. Pabora u Ttemnonepenada. KomnuecTBo TemioTsl. YpaBHEHHE TEIJIOBOro OaraHca.
TEPMOJIUHAMUKHI [lepBoe Hawano TepmoauHaMUKU. AnuabaTHbl mpouecc. Bropoe Hawanmo TepMmoanHamuku. TermoBsie
neurarenu. KITJ[ reroBoro asuratens. OxpaHa npupoibl
Tema 2.3 Coaep:xaHue yueOHOro MaTepuasa: 4
ArperatHble Hcnapenne u konaeHcaius. HacwleHHslid nap u ero cBoiictBa. OTHOCHTENNbHAS BIAXKHOCTh Bo3ayxa. [Ipubopsl
COCTOSIHMS BemecTBa | A8 ONPENENeHus BIAKHOCTH Bo3Ayxa. Kunenue. 3aBUCUMOCTb TEMIEPATYphl KMIIEHHS OT JaBICHHUS.
u (asoBble XapakTepucTUKa XKUAKOTO COCTOSAHUS BellecTBa. bimkuuit nopsanok. [loBepxHocTHOe HaTskeHHe. CMadynBaHUe.
TepexoTBI Kanumisipueie siBiieHusi. XapakTepuCcTHKA TBEPOro cocTosiHUA BenlecTBa. Kpucramnuyeckue u amopdHble Tena
JlabGoparopHblie padoThlI: 2
3. OnpeneneHne BIAKHOCTH BO3TyXa
Paznen 3.9JekTpoanHaMuKa 16
Tema 3.1 ‘ Coaepixanue yueOHOro MaTepuaJa: 4
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DNEeKTpUYECcKoe moJie

DJIEKTPUYECKUE 3apsbl. DJIEMEHTApPHBIN AJIEKTPUUECKUN 3aps/. 3aKOH cOoXpaHeHus 3apsana. 3akoH Kysona.
OnexTpuueckoe noie. HanpsxkeHHOCTh nekTpuueckoro nodst. [Ipunuun cyneprosunuu noneit. [IpoBoanuku B
aneKkTpudeckoM Tmonie. JludnekTpuku B anekTpudeckoMm mone. [lomspuzanums nusnexktpukos. I[loTeHiman.
Pa3HocTe moTeHIMAanoB. DKBUIOTEHIMAIbHBIE MOBEPXHOCTU. CBS3b MEXIY HANPSKEHHOCTHIO M PAa3HOCTHIO
MIOTEHLIMAJIOB AIEKTPUYECKOTO MOJIsA. DIEKTPOEMKOCTh. KOHIeHCaTOpBl. DHEPrusl 3apsuKEHHOT0 KOHEHCATopa.
IIpuMeHeHne KOHIEHCATOPOB

Tema 3.2 Coaep:xaHue yueOHOro MaTepuaJa: 2
3aKOHBI VYcnoBus, HeEOOXOQUMbIE JJsi BO3HUKHOBEHUS U HOJJAEp)KaHUS »dieKTpuyeckoro Toka. Cuia  Toka.
IIOCTOSIHHOT'O TOKa | DJIEKTPUYECKOE CONpOTHBIEHHE. 3akoH Oma and ydactka nenu. [lapannenbHoe W mocienoBaTeabHOE
COEJIMHEHUE IPOBOJHUKOB. PaboTa M MOIIHOCTH IOCTOSIHHOTO ToOKa. TemoBoe JeiicTBUe Toka 3aKoH
Jbxoyna—IJlenna. DneKkTpoABIKYILAs CUJIa HCTOYHUKA TOKa. 3akoH OMa [uisl TOJIHOM LeTH
JlaGopaTopHble paGoThI:
4. VI3ydenne 3akona OMa Jj1sl y4acTKa Lenu 2
5. Onpenenenne K03GHUIIMEHTA MOIE3HOTO EHCTBUSI DIIEKTPUUECKOTO YaHUKA 2
Tema 3.3 Coaep:xanue y4eOHOro MaTepuaJa:
DnexTpuuecKui ONEeKTpUYECKU TOK B MeETallaX, B AJIEKTPOJINTAX, ra3ax, B BaKyyMe. OJEKTPOIM3. 3aKOH 3JIEKTPOJIU3a 2
TOK B PAa3JIMYHBIX @apanes. Bunabl ra3oBbIX paspsanoB. TepMmoaniekTpoHHass dMmuccus. Ilmasma. OnexTpudeckuii TOK B
cpenax nosynpoBoHuKax. CoOCTBeHHas: U MpUMecHas poBoauMocTu. P-n mepexon. [lonynpoBoaHUKOBBIE TPHOOPHI.
IIpumeHeHne MOIyIpOBOIHUKOB
Tema 3.4 Coaep:xanue yueOHOro MaTepuaJa: 2
MaruutHoe nose BexTop mHaykumn MarsutHoro mnois. BizammopelictBue TokoB. Cmiia Amnepa. IIpumenenue cunbl Amnepa.
MaruautHblil n0oTOK. JleificTBMe MarHUTHOTO MOl Ha ABMKywuics 3apsan. Cuna Jlopenua. Ilpumenenue cuiel
Jlopenua. MaruuTHble cBoicTBa BemiecTBa. ColHEYHAs aKTUBHOCTH U €€ BIMsSHUE Ha 3eMinto. MarHuTHbIe Oypu
Tema 3.5 Conep:kanue y4yeOHOro MaTepuaJa: 2
DIIEKTpOMarHuTH SIBneHME 3EKTPOMAarHUTHOM MHIYKIMHU. 3aKOH 3J€KTpOMarHUTHOM MHAykuuu. IIpaBuno Jlenna. Buxpesoe
ast THAYKIUs anekTpuyeckoe mnone. OJAC HMHAOYKIMM B JBWXKYIIUXCS IPOBOJHMKAaX. SIBIeHME CaMOMHAYKLHH.
WNHAYKTUBHOCTE. DHEPTUsl MArHUTHOTO MOJISI TOKA. JJIEKTPOMArHuTHOE I10JI1€
Paznen 4. KoJsie6anusi M BOJTHBI 8
Tema 4.1 ‘ Conep:xanue yueOHOro MaTepuaJa: 2
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Mexanuueckue I'apmonnueckue konebanus. CBoOonHbIE MexaHuueckue KojeOanus. IIpeBpamieHue sHepruum npu
Kosie0aHus U KoJsie0aTenbHOM ABMKEHHH. MaTeMaTnueckuil MasTHUK. [IpyXUHHBIN MasTHUK. BbIHYX/IeHHbIE MEXaHUYECKUE
BOJIHBI KosiebaHus. Pezonanc.
[Tonepeunsle ¥ MPOIOJIBbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKH €0 IPUMEHEHHE
JlaGopaTopHble padoThI:
6. M3yuenne 3aBUCUMOCTH NEPHOAA KOJIeOaHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH 2
Tema 4.2 Conep:xanue y4eOHOIro MaTepuasa: 4
OnexkrpoMaruutHele | CBOOOJHBIE 3JEKTpOMarHuTHble kojeOanus. IlpeBpamienue sHeprum B KosiebarenbHOM KoHType. I[lepuon
KoJIeOaHUs U BOJHBI | CBOOOJAHBIX 3JIeKTpUuyeckux Kosebanui. @opmyna TomcoHa. 3aryxaroliue 3JIEKTPOMarHUTHbIE KOJeOaHUs.
BeinyxaeHHble asiekTpuueckue kosebanus. [lepemennsiit Tok. Pe3onanc B anekrpuueckoil nenu. I'eneparop
nepeMeHHoro Toka. Tpanchopmaropsl. [Tonyuenue, nepenava u pacupeaeacHue 3JIEKTPOIHEPTUU.
DJIEKTPOMAarHuTHbIE BOJHBI. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH. OTKPBITHIN Kosie0aTenbHbIN KOHTYp. OnbITh I
I'epua. M3o0perenue panuo A.C. [lonossiM. [lonsTue o pannocsszu. [Ipunnuun paanocsszu. [Ipumenenue
PIIEKTPOMAarHUTHBIX BOJIH
Paznen 5. OnTuka 14
Tema 5.1 Conep:xanue yueOHOro MarepuaJa: 2
ITpupona ceeta Toueunblii ucTouHuk cBeta. CKOPOCTh paclpOCTpaHEHMs! CBETA. 3aKOHbBI OTPAKEHHUS U MPEIOMIICHHS CBETA.
[Mpunuun TItoiirenca. ConHeuHble u JOyHHble 3aTMeHus. llomHoe otpaxenue. JIunsel. Iloctpoenue
n3o0pakeHust B JuH3aX. PopMmyna TOHKOM JIMH3BI. YBEIMYEHHE JIMH3bI. [71a3 Kak ONTHYecKas CUCTEeMa.
Ontuyeckue nmpudopsl. Teneckons
JlabGoparopHblie padoThI:
7.0npeneneHue moKazaTess MPeToOMIICHUS CTeKIa 2
8. M3yuenne n300pakeHH MPEIMETOB B TOHKOW JIMH3E 2
Tema 5.2 Coaeprxkanue y4eOHOro MaTepuaJa: 2
Bonnossle cBoiictBa | MHTepdepentus cera. KorepeHTHOCTh CBETOBBIX Jjydell. MHTepdepeHnms B TOHKHMX TUieHKax. Kosmbla
cBeTa Heiotona. Hcnonb3oBanne uHTepdepeHnn B Hayke W TexHuke. Judpakuus ceera. Judpakuus Ha menu B

napajulenbHbeIX Jydax. Judpakuuonnas pemierka. [lonmspuzanus momepeunsix BoiH. [lonmspuzanus cera.
[Tonssponasl. ucnepcust cBera. Bunabl usnydenuid. Bupasl cnektpoB. CnekTpsl ucnyckaHusi. CHEKTpbI
noryomenus. CrnekrpanbHbli  aHamu3. CHeKkTpajdbHBIE KJIAcChl 3Be31. YJIbTPadUOJIETOBOE HW3IYYCHHE.

Nudpakpacnoe wuzmydeHue. PentreHoBckume nyunm. VX mpupoma u cBoiictBa. [llkama siaeKTpoOMarHUTHBIX
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W3JTy4YCHH I
JlaGopaTopHble padoThI:
9. Onpenenenue AIMHBI CBETOBOM BOJIHBI ¢ HOMOILBIO JU(PPAKIIMOHHON PELIETKH 2
Tema 5.3 JIBU>KEeHHE CO CKOPOCThIO cBeTa. IlocTynaTel TEOpUN OTHOCUTENBHOCTH U CIIEACTBUS U3 HUX. IHBapHaHTHOCTD 2
CneunanbHast MOJ1yJIsI CKOPOCTH CBETa B BaKyyMe. DHeprus okost. CBsi3b Macchl U SHEPTUU
TEOpuUs CBOOOHOM YaCTUIIbl. DJIEMEHTHI PEISATUBUCTCKON TMHAMUKU
OTHOCHUTEJIBHOCTH
Paznen 6. KBantoBasipusnka 6
Tema 6.1 Coaep:xanue yueOHOro MaTepuaJa: 2
KsanroBas KBanToBas runoresa [1nanka. TennoBoe uznydenue. KopnyckynsipHo-BoaHOBOM ayanu3M. @oTossl. ['unoresa
OIITHKa ne bpoitsis 0 BOHOBBIX CBOMCTBax vactuil. [laBnenue ceera. Xumuueckoe aeiictsue ceera. Onbitel [1.H.
Jlebenera u H.W. Bapuioa. ®otoaddexr. YpasHenue DitHmreiina 1 poroaddexra. [Ipumenenue
dororddekra
Tema 6.2 Coaep:xaHue yue0HOro MaTepuaJa:
du3snka aTomMa 1 Pa3ButHe B3rs0B Ha CTPOEHHME BemlecTBa. Monenu CTpOEHMs aTOMHOrO siapa. SlnaepHas monens aroma. 4
aTOMHOTO s/ipa Ombitel J. Pesepdopma. Mogenp aroma Bomoponma mo H. Bopy. KeanroBbie mnoctynatel bopa. Jlazepsi.
PagnoakTBHOCTH. 3aKOH paJuOaKTUBHOrO pacmnaja. PangnoaktuBHble npeBpaieHus. CrocoObl HAOIIOACHUS U
perucrpanuu 3apsKeHHbIX yacTull. CTpoeHue aToMHOro siapa. Jledekt macchl, SHEprus CBSI3U U YCTOMUMBOCTD
aTOMHBIX d1ep. SnepHble peakuuu. SnepHas SHEpreTuka. OJHEPreTUUEeCKU BBIXOJ SAEPHBIX PpPEaKIUM.
HckyccTBeHHas paAMoakTUBHOCTE. JlenieHne Tsokenbix anep. Llennas saepHas peakuus. YipasisieMas LelHast
peakus. SAnepHeiit peaktop. TepmosiiepHblil cuHTe3. DHEeprus 38e3. [lomydenne paarnoakTUBHBIX U30TOMOB U
UX IpUMEHEHHE. bronornueckoe 1eHCTBUE paJuOAKTUBHBIX U3Iy4EHUNH. DJIE€MEHTapHbIE YaCTULIBI
Pa3znen 7.Ctpoenue Beesiennoii 6
Tema 7.1 Conep:xanue yueOHOro MaTepuasa: 2
Crpoenne ConHeuHoi| ConHeunas cucTeMa: IUIaHETHI U MaJlble Tea, cucremMa 3emisi—JIyHa
CUCTEMBI
Tema 7.2 Coaep:xaHue yueOHOro Marepuasa: 2
Opomonus Beenennoit Crpoenne u somonus Connna u 38é31. Knaccuukaiys 388371, 33161 M HCTOYHUKI UX SHEPTUH.
l"anaktuka. CoBpeMeHHbIE MPEJCTABICHUS O CTPOCHUH U 3BoJtoLnU BeenenHoi
JIaGopaTopHble padoThI:
10. zyuyenne kapThl 3BE3THOTO HEOA 2
IIpomexyTounasi arrecramus. 1udpepeHIMpoOBaHHbBIN 3a4eT
Bcero: 80
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3. Yci10BuUS peajM3allii NPOrpaMMbl 001eo0pa3oBaTe1bHOM JHCIMIIIMHbI

3.1 TpeOGoBaHUsI K MUHUMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecnedeHHIo
Peanu3anus paboueit mporpaMmbl JUCHHUILTAHBI TPEOyeT HaMHuus yaeOHoro kabunera «Pu3nka
O6opynoBanue yueOHOTo KaOuHeTa!

o - IOCAIOYHBIC MECTA 110 KOJIMYECTBY O0YUAIOIIUXCS;

o - pabouee MeCTO MPerno1aBaTeis;

o - HOCOOMS Ha MEYaTHOW OCHOBE (TaOJHMIIbI, KAPThI, YYCOHUKH, IUIAKTHICCKUI MaTeprat u
T.J1.);

o - BKpaHHO-3BYKOBBIC cpezicTBa o0ydeHus (33CO): BuaeodmibMbl (KUHODUIBMBI).

o TexHuveckue cpeacTBa 00yUCHHUS:

o - KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPAMMHBIM 00ECIICUCHUEM;

® - [IPC3CHTALIUU K 3aHATHUAM

[Tpu Hanuuuu HEOOXOAUMOTO 0OOPYAOBAHUS 3aHATUSA MO (U3MKE B HEKOTOPHIX CIy4asX MOTYT
IPOBOJUTHCS B UMEIOIIUXCA B 00pa30BaTeIbHONW OPraHU3aIlMH MACTEPCKUX WM J1a00paTOpHUsX.

3.2. UudopmanuoHHoe odecrieueHue peaju3aiui MporpaMmMbl

JUis peanm3amuy mporpaMMbl OMOIMOTEYHBIN (GOHA 00pa30BaTENBHON OpraHW3alUU JOJDKEH HMETh
NeYaTHbIE W SJIEKTPOHHBIE OOpazoBaTelbHbIE U MH(OPMAIIMOHHBIE PECYPCHI AJISi MCIOIL30BAaHUS B
obOpazoBarenmsHOM Tporiecce. [lpum  dopmupoBanum OubmMoTedHoro (oHma o0Opa3oBaTeIbHON
opraHu3aiueil BoIOMpaeTcs He MeHee OHOTO U3JaHHs U3 TIEPEUMCIICHHBIX HIDKE MEUYaTHBIX M3/IaHul U
(nM) SIIEKTPOHHBIX M3JAHUN B KAa4eCTBE OCHOBHOI'O, IPH 3TOM CIHMCOK, MOXKET OBITh OIOJHEH
HOBbIMM  m3AaHusiMu. Crnucok wu3naHuii  mpexacraBieH B MHbopMammoHHoM — obecrieueHuu
00pa3oBaTeNbHOM IPOTPAMMEI K IMPOrpaMMe ITOATOTOBKH CIICITUATUCTOB CPEAHETO 3BEHA.

1. Msxumes I'.5., ®uszuka 10 kmacc: y4el. s oOmieoOpa3oBaTenbHBIX OpraH.. 0a30BBII
yposenb./ I'.5I Mskumes, b.b. bByxosies, H.H. Cotckuii,— M.: IIpocserenue, 2014.- 416 c.

2. MsaxumeB ['.f., ®muka 11 kmace: yued. ans oOmeoOpa3oBaTeIbHBIX OpraH.. 0a30BbIN
ypoBenb. — / I'.51 Mskuies, b.B. Byxosues, H.H. Corckuit M.: IIpocemmenne 2014. - 432 [1] c.

3. Kanamnuwnkos, H. [1. ®usuka: ydeOHUK U TPaKTHKYM U CPEIHETO MPOo(hecCHOHATBHOTO

obpazoBanusi / H. I1. Kanamnuko, C. E. MypaBeeB. — 2-¢ u3n., mnepepad. u jom. — Mocksa:
UznarensctBo IOpaiir, 2025. — 496 ¢. — (Ilpodeccuonansroe obpasosanue). — ISBN 978-5-534-
16205-9. — Teker : anektponublii // OOGpasoBarenbHas mnatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/565996.

4. PommonoB, B.H. ®wusuka: yuebHOe mocoOue s cpenHero mnpodeccuOHATBFHOTO
obpazosanus / B. H. PoguonoB. — 2-¢ u3n., ucnp. u gomn. — Mocksa: U3aarenscro FOpaiit, 2025. —
236 c. — (ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-20786-6. — Tekcrt: aneKTpoHHBbIi //
OopazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558785.

5. KpaBuenko, H. 0. ®u3uka: yueOHMK M MPaKTHKyM UL CPEIHEro NpohecCHOHATBHOTO
obpasoBanusi/ H. 0. KpaBuenko. — MockBa: WzmarensctBo  FOpaiit, 2025.— 322c¢.—
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-19225-4. — Tekct: onekTpoHHbIH /]
OopazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561626.

6. BacwibeB, A. A. ®uszmka: yueOHHK sl cpenHero npodeccnoHaabHOro oOpa3zoBaHmMs /
A. A. Bacuees, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3n., ucnp. u jgorn. — Mocksa: M3nareinbcTBo
FOpaiit, 2025. — 221 c.— (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-05702-7. —
Texct:  osnekrponnslii  //  OOpaszoBarenmpHas — miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/562829.

7. Aizenuon, A.E. ®usuka: yueOHUK U MPaKTHKYM JUIsl CPEAHEro MpodecCHOHaTIbHOTO
obpaszoBanusi/ A. E. Alizennion. — MockBa . MsnmarenbctBo  IOpaiit, 2025.— 380c. —
(Ipodeccuonanpuoe obpasoBanue). — ISBN 978-5-534-18089-3. — Tekcr : anekTpoHHbIA [/
Oopa3zoBatenbHas ardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561905.
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8. Topnay, B.B. ®wusuka: y4eOHUK i cpeaHero npodecCHOHANBHOrO oOpa3zoBaHms /
B. B.T'opnau. — 2-e wusn., ucnp. u gorn. — Mocksa . M3garensctBo HOpaiit, 2025. — 215c¢c. —

(IMpodeccronanbroe obpaszoBanue). — ISBN 978-5-534-09366-7. — Tekcr

AIIEKTPOHHBIN

O6pazoBarenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563270.
9. Topmau, B.B. ®umsuka. CamocrosTensHas padoTa CTyJCHTa : y4eOHUK IS CPEIHETO
npodeccronaapHoro obpasosanust/ B. B. I'opmay, H. A. MBanos, M. B. Ilnactuauna. — 2-¢ w3,

ucrp. u  jporn. — Mocksa :

WznarenscrBo  FOpaitr,

I

2025.— 168 c.— (IIpodeccuonanpHoe

obpazopanue). — ISBN 978-5-9916-9834-4. — Tekcr : anekrponnsiii // O6pasoBatenbHas miardopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/562422.

4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O IIPEAMETA

KOHTpOb 1 OLIeHKa PE3yJIbTaTOB OCBOEHUS IIPEIMETA OCYILECTBIIAETCS IIPENOAABATEIEM B IIPOLIECCE
NPOBEICHUS TAOOPATOPHBIX 3aHATHH, YCTHBIX OMPOCOB, TECTHPOBAHMUS.

Pe3yabTaTsl 00yyeHus
(ycBOEHHDBIE 3HAHMS,
0CBOEHHbIE YMEHMHs1)

OcBoeHHBIC YMEHHH,
YCBOEHHbIE 3HAHUS

OcHoBHbBIE NOKAa3aTeJIN OLleHKH
pe3yJibTaToB 00y4eHH st

c(OpPMHPOBAHHOCTH

IIPEJICTAaBICHUNA O POJIM U MECTE
¢u3uKu U acTpOHOMHUH B
COBPEMEHHOM Hay4YHOU KapTHUHE
MHUpa, O CHUCTEeMOOOpasyrolien
pomu  (GU3WMKM B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCUICKUX u
3apyOeKHBIX YYEHBIX-(H3UKOB
B pa3BUTHE HAyKH, NIOHHMaHHE
buznueckoit CYILIIHOCTHU
Ha0JII01aeMBIX SIBJICHUI
MUKpOMHpA, MakKpoMupa u
ME€ramMypa, IOHMMaHHE pOJIU
aCTPOHOMHH B IPAKTUYECKOU
JNEATEIIBHOCTH  YEJIOBEKa U
najLHenmeM HAy4HO-
TEXHUYECKOM DPA3BUTHUH, POJIU
¢uzukn B (popMHpOBaHUU
Kpyrozopa M (pyHKIMOHAIbHOM
rPaMOTHOCTH  YeJOBeKa s
pElIeHUs TPAKTUYECKUX 3a7a4

3HaTb O pPOJIM U MecTe
(GU3MKH ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH
KapTHHE MHpA, 0
cucTeMoobpasyroneit
poiu GU3UKH B Pa3BUTHH
€CTECTBEHHbIX HayK,
TEXHUKA W COBPEMEHHBIX
TEXHOJIOTHH, O BKJaze
POCCUICKHX u
3apyOeKHBIX YUYEHbIX-
¢u3MKOB B  pa3BUTHE
HayKU,; MIOHUMaHHe
¢busnueckoi CYILIIHOCTH
HaOIIOAaeMbIX  SIBJICHUH
MHUKPOMHpA, MaKpoOMHpa U
Meramupa, MIOHUMaHHe
poIM  acTPOHOMHH B
MIPAKTUYECKOU
NEeSITeTbHOCTH YEJOBEKa U
JanbHeem Hay4HO-
TEXHUYECKOM  Pa3BUTHH,
ponun bu3uKu B
(dhopMUpOBaHUM KpPYyro3opa
u (byHKIMOHATBHOM
TPaMOTHOCTH  4eJIOBEKa
TSt peleHus
MPAKTHYECKHX 33134

- UMeeT INpE/CTaBIECHUsl O PO U
MecTe (DU3MKHM M acTpOHOMHUHU B
COBPEMEHHOM HAay4YHOM KapTUHE
MHpa, O CHCTeMOOOpa3yromiei
poau  (QU3MKH B Pa3BUTHUHU
€CTeCTBCHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX  TEXHOJOIMH, O
BKJIAJIE POCCHUICKHX 51
3apyOeKHBIX y4YEHBIX-(U3UKOB B
pa3BUTHE HAYKH;

- MOHHUMaeT bu3nveckyo
CYIIIHOCTh HAOJIOJJA€MbIX SIBICHUHN
MHUKPOMUPA, MaKpomupa U
MeTamupa,

- TIOHUMAeT poJib ACTPOHOMHH B
MPaKTUIECKON JESTeTbHOCTH
YeJ0BEeKa M JalibHelIeM HaydHO-
TEXHUYECKOM  pa3BUTHH,  pOJIb
bu3uKu B (dbopmMHupoBaHUU
Kpyrozopa " (QYHKIHMOHAJIbHON
rpaMOTHOCTH  4YelloBeKa  JUis
peLIeHHsI TPaKTHYECKUX 3a7a4

c(hOpMUPOBAHHOCTh
pacro3HaBarhb
SIBJICHHSI
OOBSICHSITH
U3YUEHHBIX

yMEHUHI
¢buznueckue
(poriecchr) u
UX Ha OCHOBE
3aKOHOB!

yMEHHUE pacro3HaBaTh
dbuzmveckue SIBJICHHS
(mportecchl) U OOBSACHSATH
WX Ha OCHOBE H3yYCHHBIX
3aKOHOB: PaBHOMEpPHOE U

- YMEET pacro3HaBaTh (PU3NUCCKHE
siBJieHus (Mporecchl) U OOBSICHATD
UX Ha OCHOBE M3YYCHHBIX 3aKOHOB!
pPaBHOMEPHOE M PaBHOYCKOPEHHOE
IpSIMOJIMHEIHOE JIBIDKCHHE,
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pPaBHOMEPHOE u
PaBHOYCKOPEHHOE

MPSAMOJIMHENHOE JBHKCHUE,
CBOOOIHOE najicHue Te,
JIBU)KEHUE TI0  OKPY>KHOCTH,
WHEpLHs, B3aUMOACHCTBHUE Tel,

KOoJIEOATEILHOE IBIDKEHHUE,
pPE30HAaHC, BOJIHOBOE JBHKCHHUE,
g dyzus, OpoyHOBCKOE
IBYDKEHUE, CTPOCHHUE
JKUJIKOCTEM W TBEPABIX TeEl,
U3MEHEeHHue o0beMa Tel TIIpu
HarpeBaHUU (oxsmaxkaeHun),
TEIJI0BOE paBHOBECHE,
ucrnapeHue, KOHJICHCAIIUS,
MJIaBJCHUE,  KPUCTAJUIA3AIus,

KHIICHUEC, BJAXHOCTbL BO3AYyXa,
CBA3b cpeL[Heﬁ KUHETUYECKOMH
SHEPTUU TCILUIOBOTO ABUKCHUSA

MOJIEKYJI c abcoIOTHOM
TEeMIIepaTypoH, IIOBBILLIEHUE
JaBJICHMUs  rasa IpU  €ro
HarpeBaHuu B 3aKpBITOM
cocyne, CBsI3b MEXIY

napaMeTpamMM COCTOSIHUA ras3a B
U30IpoLIeccax;  AJIEKTPU3aLMs
TeJ, B3aUMOJICICTBUE 3apsiliOB,

HarpeBaHue IMPOBOJIHUKA C
TOKOM, B3aNMOJICHCTBHE
MarHuTOB, D3JICKTPOMAarHUTHas
AHAYKIHNS, JIEUCTBUE
Mar"HuTHOTO oS Ha
MIPOBOJHUK c TOKOM u
JBUKYILANCS 3apsg,
AIIEKTPOMArHUTHBIE KOJeOaHus
U BOJIHBI, MPAMOJUHEHHOE
pacrpoCcTpaHeHUe CBeETA,
OTpakeHue, MpETOMJIIEHHUE,

uHTephepeHys, Audpakuus u
MOJISIPU3ALNST CBETA, TUCTIEPCHS
CBETa; (boTo31eKTpUIECKUit
abdexT, cBeTOBOE JaBJICHUE,
BO3HUKHOBEHUE  JIMHEHYaTOro
CIeKTpa  aTomMa  BOJOPOJA,
€CTeCTBEHHAss M MCKYCCTBEHHAs
paInoaKTUBHOCTh

PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE
JIBUJKEHUE, CcB0OOOIHOE
najieHue Tejd, JBUKEHUE
0 OKPYXKHOCTH, WHEPIIHS,
B3aNMO/ICHCTBUE TeN,
KoJieOaTeIbHOE JIBUKEHUE,
pe30oHaHc, BOJIHOBOE
JBUKEHHUE; muddyzus,
OpOYHOBCKOE  JBH)KECHHUE,
CTPOEHUE KUIKOCTEH U
TBEPABIX Tell, U3MEHEHUE
o0beMa Tel npu
HarpeBaHuu
(oxmaxaeHUH), TEIIIOBOE
paBHOBecHE, HCIapeHHeE,
KOHJICHCAIMs, IIJIaBJICHHE,
KpHUCTaJTU3aIus,
KHIICHHUE, BJIQKHOCTD
BO3[lyXa, CBSI3b CpeaHen
KHMHETUYECKON JHEpPruu
TEIJIOBOTO JIBUKCHUS
MOJIEKYJI C aOCOJIFOTHOM
TEMIIEPATYpOH,
MTOBBIIICHHUE JTaBJICHUS
ra3a Ipu ero HarpeBaHuu B
3aKpBITOM COCYJIE, CBS3b
MeXIy napameTpamMu
COCTOSIHUSI raza B
M30IIpoleccax;
ANEKTpU3aLUS Tel,
B3aMMO/ICHCTBUE 3apsIOB,
HarpeBaHue MPOBOJHUKA C
TOKOM,  B3aUMOJCHCTBUE
MarHuToB,
INEKTPOMarHUTHAs
WHIYKIINS, neicTBre
MarHWTHOTO  TIOJII  Ha
MPOBOJHUK C TOKOM H
JBHOKYIIAKCS 3aps,
ANEKTPOMArHUTHBIE
KoJiebaHuss W
MIPSAMOJIMHEHOE
pacnpocTpaHEeHUE  CBETa,
OTpakeHHe, MPEIOMIICHHUE,
uHTepPepeHus,

T paKIus u
TTOJIIPU3AITUS CBETa,
TUCTIepCHs CBeTa,
(boTorNeKTpUYECKUI
addexkr, CBETOBOE
JaBJICHUE, BO3HHKHOBCHHE
JTUHENYaToro CIIEKTpa

BOJIHBI,

cBOOOIHOE ajcHue TeN,
JBUKCHHE o OKpPY>KHOCTH,
UHEpLUs, B3aUMOJICHCTBUE Tell,
Kosie0aTeIbHOe JBUKECHHE,
PE30HAHC, BOJIHOBOE JIBHXKCHHE;
nuddy3us, OpOYHOBCKOE
JBI)KEHUE, CTPOCHHE KUAKOCTEH U

TBEPABIX TCJI, UBMCHCHUC o0beMa

TEN npu HarpeBaHuu
(oxmakaeHun), TEIJIOBOE
paBHOBECHE, HCIIapeHue,
KOHJICHCALN, IUIABJICHUE,
KPHCTaILTH3AIHS, KUIICHUE,
BIIQ)KHOCTh BO3/IyXa, CBS3b

CpPEIHEW KHHETUYECKOM DSHEPruu
TEIUIOBOI'O JIBUXKEHUS MOJIEKYJN C
abCcoOTHOM TEMIIEPATypOii,
NOBBIIIEHUE JABJIEHUS Taza Npu
€ro HarpeBaHUM B  3aKPHITOM
cocyne, CBSI3b MEXTY
napaMeTrpamMM COCTOSIHMSI Ta3a B
M30IpoLIeccax; JEKTpU3aLus Tell,
B3aUMOJICHCTBUE 3apsa0B,
HarpeBaHue MPOBOJHUKA C TOKOM,
B3aNMOJICHCTBHE MarHuToB,
3JIEKTPOMAarHuTHast MHAYKIUS,
JIefiCTBME MAarHUTHOTO IIOJI Ha
IIPOBOJTHUK c TOKOM U
JIBUOKYILIAMCS 3apsm,
AJIEKTPOMAarHUTHbIE KOJIeOaHus U
BOJIHBI, MIPSMOJIMHEMHOE
pacnpocTpaHEeHHE CBETa,
OTpaXeHHUE, IpeOMJICHUE,
uHTephepeHys, audpakuus u
NOJIIpU3alusl  CBETa, JAMCIEPCHUS
CBETA; (hOTOANEKTPUUECKUIA
sbdekr, CcBeTOBOEe  JaBJCHHUE,
BO3HHUKHOBEHHE JMHEHYaToro
CIEKTpa aToMa BOZIOPOAA,
€CTECTBEHHass U HCKYCCTBEHHast
pazvoaKTUBHOCTb
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aToMa BOJIOPOJA,

€CTECTBEHHAs u

HUCKYCCTBCHHAA

PaliOAKTUBHOCTD
BJIAJICHUE 3HaHUE - BIAQJEET OCHOBOIOJAraroIUMU
OCHOBOIIOJIAralOLIUMHU OCHOBOIIOJIAraroINX Gu3n4ecKUMU  MOHATUAMU U
(¢U3NUECKUMU  TOHATHSAMH U | QU3NYECKUX T[OHATUH U | BEIMYMHAMH, XapaKTePU3YIOIIUMHU
BEJIMYMHAMH, BEJIMYUH, ¢buznueckue IIPOLIECCHI
XapaKkTepU3yrLIuMu XapaKTepU3yIIIUMU (cBA3aHHBIMH C MEXaHHYCCKHM
busnueckue nporeccel | pusnueckue IPOLIECCH] | BM)KEHUEM,  B3aUMOJEHCTBHEM
(CBSI3aHHBIMI/I C MCXaHHYCCKHM (CBSISaHHBIMI/I C | TSI, MCXaHUYCCKUMHU
JBYDKEHUEM, B3aUMOJCHCTBUEM | MEXaHUYECKUM KOJIEOAHUSMU U BOJHAMHU; ATOMHO-
TCII, MEXAaHUYCCKUMHU | IBHXKCHHUEM, MOJICKYJIAPHBIM CTPOCHUCM
KoJIeOaHUAMH U BOJIHAMM; | B3aUMOJIEHCTBHEM TeJl, | BEILECTBA, TEIUIOBBIMU
ATOMHO-MOJICKYJISIPHBIM MCXaHHNYCCKHUMH HpOHGCC&MH] SJICKTPUYCCKUM U
CTPOECHUEM BELIECTBA, | KOJEOAHUSIMM U BOJIHAMM; | MATHUTHBIM HOJISIMH,
TCIIJIOBBIMH HpOHGCCﬁMH; ATOMHO-MOJICKYJISIPHBIM SJICKTPHUYICCKUM TOKOM,
JIEKTPUUYECKUM M MAarHUTHBIM | CTPOCHHEM BEIIIECTBA, | 3JEKTPOMAarHUTHBIMU
IIOJIAMMU, SJICKTPUYCCKHUM | TCILIOBBIMU HpOIIGCCZlMI/I; KoaeOaHusIMHU u BOJIHAMH,
TOKOM,  3JIGKTPOMAarHUTHBIMH | 3JEKTPUUECKUM U | ONTHYECKUMHU SBJICHUSIMU,
KOJIEOAHUSIMA n BOJIHAMH, | MATHUTHBIM II0JIsIMH, | KBAHTOBBIMUA SABJICHUSIMU,
ONTUYECKUMU SBJICHUSIMH; | DJIEKTPUUECKUM  TOKOM, | CTPDOGHHEM aroMa M aTOMHOI'0
KBaHTOBBIMH SABJICHUAMM, | SJICKTPOMArHUTHBIMHA Asapa, paHHOaKTHBHOCTBKO;
CTPOCHHEM aTOMa W ATOMHOIO | KOJIeOaHMSAMU M BOJHAMHU, | BIaJ€HUE  OCHOBOIOJAraroIlluMHU
Aaapa, paﬂﬂoaKTHBHOCTBKO; OIITUYCCKUMU SBJICHUSIMU, ACTPOHOMUYCCKUMHU IIOHATUAMU,
BJIaJICHUE KBAHTOBBIMHU  SIBIICHUSMH, | IO3BOJISIFOIIMMH  XapaKTepPU30BaTh
OCHOBOIIOJIAraAOUIUMHU CTPOGHHMEM  aToOMa W | IPOLECChl, IPOUCXOJAIINE  Ha
ACTPOHOMHUYECKHUMHU aTOMHOTI'0 A1pa, | 3Be3[aX, B 3BE3/IHBIX CHCTEMax, B
IIOHATUSAMU, IIO3BOJJAIOIIMMHA paﬂﬂoaKTHBHOCTBK»; MEKTaJJaKTHISCKOM Cpeﬂﬁ
XapaKTepu30BaTh  IPOLIECCH, | BIAJCHUE JIBUKECHHE HeOeCHBIX Ten,
IPOMCXOJAIINE Ha 3BE3/laX, B | OCHOBOIOJIArAIOLIUMHU HBOJIIOLMIO 3Be3]] U Beenennoi
3BE3HBIX CUCTEMAX, B | aCTPOHOMMUYECKUMU
MEKTaJaKTHIECKOM cpene; | MOHATUIMH,
NBIDKEHHE  HEOeCHBIX  TeJl, | MO3BOJIAIOLUIMMHU
ABOJIIOLIMIO 3B€3/ U BCeeneHHo | XxapakTepu3oBaTh

MPOLIECCHI, MPOUCXOAAIINE
Ha 3Be37aX, B 3BE3JHBIX
cuUcTeMax, B
MEKTaJJaKTUYECKOU CpeJie;
JBUKEHHE HEOECHBIX Te,
SBOJTIOLIUIO 3BE3]T u
Bcenennon

BIIAJICHUE 3aKOHOMEPHOCTSIMHU,
3aKOHAMH U TeOpHUsMH (3aKOH
BcemupHoro tsarorenus, |, Il u
IIl 3axkonsr HrroTOHA, 3aK0H
COXPaHECHUSA MEXaHHYECKON
SHEPTUM, 3aKOH COXpaHEHUs
HMITYJTbCA, TIPUHIIHIT
CYNEPHO3UINKA CHJI, TPUHIIUII
PaBHOIIPaBHOCTH
WHEPIHATBHBIX
OTCYETA,

CUCTEM
MOJIEKYJISIPHO-

3HaHUE 3aKOHOMEPHOCTEH,
3aKOHOB W TeOpHil (3aKOH
BCEMHUpPHOTO TsATOTEeHHS, |,
Il u 11l 3akonsl HeroTOHA,
3aKOH COXpaHEHUS
MEXaHUYECKOW  DHEpruu,
3aKOH COXpaHEHUS
HUMITYJIbCA, TIPUHIIUIT
CYTIEPIIO3UITIHI CHII,
MIPUHIIAIT PaBHOMPABHOCTH
WHEPIHATHLHBIX CHCTEM

- BJAQACET 3aKOHOMEPHOCTSMH,
3aKOHAMH U TEOpuUsMHU (3aKOH
BcemupHoro Tsarorenws, |, 1l u 11
3aKOHBI HrroToHa, 3aKOH
COXpaHEHUs MEXaHUYECKON
SHEPTUH, COXpaHEHUs
HUMITYJIbCA, MIPUHITATT
CyHEepro3uIMU  CWJI, HPUHIUI
PaBHOIIPABHOCTH  WHEPIUATBHBIX
CHUCTEM OTCUE€Ta; MOJEKYJISPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHUS

3aKOH
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KMHETHYECKYIO TEOPHIO
CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, IIEPBBII 3aKOH
TEPMOJUHAMUKUY, 3aKOH
COXPAHEHHA  DIEKTPUYECKOIO

3apsga, 3akoH Kynona, 3akoH
OMa nst yyacTka IIenu, 3aKOH
OmMma I IIOJIHOU
JJIEKTPUYECKOM LENU, 3aKOH
Hxoyna -  JleHma, 3akoH
3JIEKTPOMArHUTHOM WHIYKLIHH,
3aKOH COXpPAHEHHUS HHEPIuH,
3aKOH IIPSMOJIMHEWHOTO
pacrnpoCTpaHEeHUs] CBETA, 3aKOH
OTpaXKEHUS CBCTAa, 3aKOH
MpEIOMJIEHUST  CBETa;  3aKOH
COXpaHEHHUS DHEPruH, 3aKOH
COXpaHEHHUs HUMIIYJIbCA, 3aKOH
COXpaHEHHUS  DIIEKTPUUECKOIO
3apsga, 3aKOH — COXpaHEHUs
MacCOBOT'O 4YHCJA, IOCTYJIAThI
bopa, 3akoH paauMoOaKTUBHOIO
pacnana); yBEpEHHOE
HCIIOJIb30BAaHUE  3aKOHOB  H
3aKOHOMEPHOCTEH TPU aHAIHN3e
(bu3nIecKux SIBJICHHI n
MIPOIIECCOB

OTCYETA, MOJIEKYJISIPHO-
KUHETHYECKYIO TEOPHUIO
CTpOCHUS BCIICCTBA,
ra3oBbl€ 3aKOHBI, TEPBbIN
3aKOH  TEpPMOJMHAMUKH;
3aKOH COXpaHEHUs
3JIEKTPUYECKOTO  3apsija,
3akoH Kynona, 3akon Oma
JUISL ydacTKa e, 3aKOH
OmMma IS IIOJIHOU
3JIEKTPUYECKON LIETIH,
3akoH JDxoyns - Jlenna,
3aKOH 3JIEKTPOMAarHUTHOMN
UHIYKIUH, 3aKOH
COXpaHEHUs SHEPIHH,
3aKOH  MPSMOJUHEUHOrO
pacmpocTpaHEHHUs  CBETA,
3aKOH OTPaKCHHUSI CBETA,
3aKOH MPEJIOMJICHUS CBETA;

3aKOH COXpaHEHHMS
SHEPIuy, 3aKOH
COXpaHEHMsI  HUMILYJbCa,
3aKOH COXpaHEHHUs
UIEKTPUUECKOTO  3apsja,
3aKOH COXpaHEHHUs
MaccoBOT0 qucia,
nocrysnarel  bopa, 3akoH

PagioaKTHBHOIO pacIaja);
YBEPEHHOE UCIIOJIb30BAHHE

BCIISCTBA, ra3oBEIC 3aKOHHI,
MEePBbI  3aKOH TEPMOIMHAMUKH,
3aKOH COXpaHEHUs
ANMEKTPUYECKOTO  3apsifa, 3aKOH
Kynona, 3akon Oma myig ywacTka
neny, 3akoH Owma I IOJHOU
JJEKTPUYECKOM  LeNH,  3aKOH
Jxoyns - Jlenna, 3aKOH
3IEKTPOMATHUTHOMN WHIYKIIWH,
3aKOH COXPAHECHHS SHEPIHH, 3aKOH
IIPSAMOJIMHEMHOTO
pactpocTpaHEHHUs] CBETa,
OTpaKEHUS CBCTAa,
MIPEITIOMIICHUS CBETA;
COXpAaHEHUS  DHEPIHH, 3aKOH
COXpaHCHUS HMMIYJbCa, 3aKOH
COXpaHEHUs AIEKTPUIECKOTO
3apsna, 3aKOH COXpaHEeHUs
MacCoOBOTO  YHWCJA,  IOCTYJIAThI
bopa, 3akoH pPaIMOAKTHBHOTO
pacmaza); yYBEpEHHOE
HCIIOIL30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH TMpU aHaIHu3e
(U3UYECKUX SBJICHUI U IIPOLIECCOB

3dKOH
3aKOH
3aKOH

3aKOHOB u

3aKOHOMEPHOCTEN npu

aHaIu3e buznuecKux

SIBJICHUI W MIPOLIECCOB
YMEHHME YUYUTHIBATh TPAHULBI | YMEHUS YUYUTBHIBATH | - YMEET YUYWUTHIBATh T'PaHULBI
MIPUMEHEHUS W3YUYEHHBIX | TPAHUIIbI MPUMEHEHUS | IPUMEHEHUS W3yYECHHBIX
buznuecKkux MOJIEIeH: | U3yYeHHBIX  (U3MUYECKUX | PUBNUECKUX MOJETIeH.
MaTepHalibHas TOYKA, | MOAENEH:  MaTepualbHasg | MaTepuaibHas TOYKA,
VHEpLHaJIbHas CHCTEMa | TOYKa, MHEpLMalbHas | MHEpUUAJIbHASA CUCTEMA OTCYETA,
OTCYECTA, HACATbHBIN ras; | cucreMa OTCYETA, | UJACAITBHBIN ra3; MOJAEIN CTPOECHUS
MoAeIu CTPOECHUSA ras3oB, | MA€aJbHBIA Ta3;, MOJEIM | ra30B, KUIAKOCTEN U TBEPABIX TEll,
JKUJIKOCTEH W TBEPABIX TEN, | CTPOCHHUS ra3oB, | TOUEUHBI JJIEKTPUYECKUN 3apsl,
TOYCUHBIN JJIEKTPUYECKUN | KUIAKOCTEM W TBEPHBIX | AlEpHAS MOJIENTb aToMa,
3apsai, AlepHas MOJENb aToma, | Tel, TOYEYHBIN | HYKJIOHHAs! MOJIENIb ATOMHOTO sIIpa
HYKJIOHHAsi MOJENb AaTOMHOIO | AJIEKTPUYECKUN 3apsf, | Mpu penieHu: PU3NIECKUX 3a1a9
s/ipa IpH peleHnn PU3NYECKux | saepHas MOJeNIb aToma,
3a7a4 HYKJIOHHAsI MOJICHb

aTOMHOTO anpa npu

peleHnmn buznuecKux

3a;maq
BIaJICHUE OCHOBHBLIMH | 3HaHHUE OCHOBHBIX | - BJIaJICET OCHOBHBIMU METOJaMU
METOJJaMH HAY4YHOI'O IMO3HAHHUS, | METOJ0B HAY4YHOT'O | HAYYHOTO MMO3HAHMS,
UCIIONB3YEMBIMU B (DU3MKeE: | MO3HAHUS, UCTIIONB3YEeMbIMU B (DU3UKE: - -
MIPOBOJUTH MpsIMbIE U | UCTIOJIB3yEMbIMU B | MPOBOJAUTH NpPSIMbIE U KOCBEHHBIE
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KOCBEHHBIC U3MEpEHUS
(U3UYECKUX BEIMYMH, BHIOWpas
ONTHUMAJIbHBIN croco0
U3MEpEHUS u HCIIOJIB3YS
U3BECTHBIE  METOJBI  OIEHKHU
MOTPEIIHOCTE HU3MEPEHHUI,
MIPOBOJIUTH Hcce0BaHUe
3aBHCUMOCTEH (buznuecKux
BEJIMYMH C HCIOJIb30BaHUEM
IPSIMBIX U3MEpPEHUl, 0OBACHATH
MOJTy4YeHHBIC pE3yNbTAaTHI,
UCIIONB3YS (hU3HUECKHUE TEOPHUH,
3aKOHBI W TIOHSATHUS, W JeNaTh
BBIBOJIBI; COONIOAATh IIpaBHiIa
0e301macHoro Tpyna npu

¢busuke:
npsMbBIe U
M3MEpEHUs

MIPOBOIUTH
KOCBEHHBIE
(buznuecKkux
BEJINYMH, BbIOUpast
ONTUMAaJIbHBIH croco6
U3MEPEHUS] U MCHOJIb3YS
WU3BECTHBIE METOJIbI
OLICHKH MOTPELIHOCTEN
U3MEPEHUH, [IPOBOUTH
HccIe0BaHue

3aBUCUMOCTEN

(bu3NYeCKUX BEIUYUH C
HCMOJIb30BAHUEM ITPSIMBIX
U3MEPEHUH, OOBSCHATH
MOJIyYEHHBIE PE3YJIbTATHI,

u3MepeHus: (U3NYECKUX BEJINYMH,
BBIOMpAsl ONTHUMAJBHBI  CIIOCOO
U3MEpEHUS u UCIOJIB3YS
U3BECTHBIE  METObI OLICHKHU
IIOTPELIHOCTEN U3MEPEHHUH,
MIPOBOUTH UCCIIEIOBaHHE
3aBHCUMOCTEN du3nueckux
BEJIMYMH C  HCIOJB30BaHUEM
HOpSIMBIX U3MEPEHUH, OOBACHATH
MOJIy4YEHHBIE pe3yIbTaThl,
UCTIONB3Ysl  (PU3MUECKUE TEOpHH,
3aKOHBI M TIOHATUSA, U JeNaTh
BBIBOJIBI;  COONIIOJIaTh  TIpaBHIIA
6e301macHoro Tpyaa npu
MPOBEJICHUM  HCCIIEIOBAaHUKA B

IPOBEICHUN MCCIEIOBAHUNM B | UCHOJNB3Yd  (U3MYECKHE | paMKax y4yeOHOro 3KCIepUMEHTa U
pamKax y4eOHOTO | TeOpHH, 3aKOHBI U | y4eOHO-HCCIIe10BaTEIbCKOM
9KCHEpUMEHTa U y4eOHO- | MOHATHS, U JienaTh | JeSTeIbHOCTH C HCIOJIb30BaHUEM
HCCIIEN0BATENbCKOU BBIBO/IBI; coOmroaaTh | HMPPOBBIX WU3MEPUTEIIBHBIX
JeSITebHOCTH Cc | mpaBuia 0€30I1aCHOTO | YCTPOWCTB M J1a0OpaToOpHOro
UCTIOIB30BaHUEM  IH(POBBIX | Tpya TMpPH TPOBEIACHUU | 00OPYIOBaHUS,
U3MEPUTENIbHBIX YCTPOICTB M | UCCIIEOBAaHUM B paMKax | CpOPMHUPOBAHHOCTh
7a00paTOpPHOTO 00OPYAOBAHMS; | YI€OHOTO SKCIIEPHUMEHTA U | MPEICTaBICHUN 0 METOAax
c(OpPMHPOBAHHOCTH yueOHo- HOJy4YEeHUs Hay4HbIX
OpPEJCTAaBICHUA O  METOJaX | MCCIIEHOBATENILCKOM aCTPOHOMUYECKHUX 3HAHHUN
HOJIy4YeHUs HAYYHBIX | JAEATEIbHOCTU c
ACTPOHOMHMYECKUX 3HAHUH WCTIOJIb30BaHUEM

U (ppOBBIX

M3MEPUTEITBHBIX

YCTPOMCTB u

71a00paTOpPHOTO

o0opy0BaHus,

c(hOpMUPOBAHHOCTH

NPEJCTaBICHUNA O MeToJax

MOJTyYeHHUs Hay4HBIX

ACTPOHOMUYECKUX 3HAHUI
c(OpMHPOBAHHOCTH YMEHUS | yMEHHE pemaTh | - yMeeT peniaTb pacueTHbIEC 3a/1a4H
peliath pacyeTHbIe 3a/Jayd C | pacueTHbIE 3a/lauM C SIBHO | C SIBHO 3aJaHHON (Qu3nueckon
SABHO 3aJlaHHOM  (PU3MYECKOH | 3a/laHHOM (buznyeckoil | Mozenblo,
MO/IEIIBIO, UCTOJb3Ys | MOJIEIIBIO, UCTOJb3YS | - UCIOJIb3YeT (PU3UUYECKUE 3aKOHBI
duznveckne 3aKOHBI U | QU3MYecKue 3aKOHBI ¥ | M MPUHIHIIHI,
NPUHIUIBI, HA OCHOBE aHalM3a | IPUHLMUIBI, Ha OCHOBE | - Ha OCHOBE aHaiM3a YCJIOBUS
YCIOBHS ~ 3a/ladyd  BBIOMpATh | aHAIM3a YCIOBHS 3a/laud | 33Ja4d  BBIOMpaeT (U3NIECKYIO
(GU3MUECKyI0 MOJIEIb, BBIJIENAT | BRIOUpAaTh  (U3UYECKYIO | MOJAETb,
¢u3nveckne  BEIMYMHBI W | MOJIEIb, BBIJICNATD | - BBIACTSACT (PU3HUECKUE BETMUNHBI
dopmynbl, HeoOXoauMble Ui | (U3MYECKHE BEIMYMHBI U | M (OpMyIbl, HEOOXOIUMBIE JUIS €€
ee pereHws, MPOBOIUTH | GOpMYITBI, HEOOXOAMMBIE | PEIICHHUS,
pacyeTbl u OLIEHUBATh | JUIA ee peleHusl, | - IPOBOJUT PacdeThl U OLEHUBAET
peaTbHOCTh MOJTyYEHHOTO | MPOBOJANTh  PAaCYeThl W | PEaTbHOCTD MTOJTyYEHHOTO
3HAYEeHUs ¢u3nueckoil | oreHnBaTh peasbHOCTh | 3HaYCHHUs (PU3NYECKON BEIMUMHBI,
BEJIMYHHEI, pemarh | MOJIy4eHHOTO ~ 3HAYEHHWs | - pellaTh KAadyeCTBEHHBIC 3aJlayH,
Ka4eCTBEHHBIE 3amaud, | U3NYECKOW  BEIIMYMHBI; | BRICTpAWBast JIOTHYECKU
BBICTpanBas JIOTHYECKH | pelIaTh Ka4eCTBEHHbIE | HEIPOTUBOPEUHBYIO [ETMOYKY
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HCIIPOTHUBOPCUUBYIO LOCIMOYKY
pacCy X IeHuil ¢ Omopod Ha
HN3YUCHHBIC 3aKOHBHI,

3aKOHOMEPHOCTHU U (1)I/I3I/I‘ICCKI/I6
SABJICHUSA

3a1auu,
JIOTHYECKU
HEMPOTHUBOPEUHUBYIO
LETOYKY pacCyXAEeHHH ¢
ONOpOM HAa U3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU
1 (pU3UYECKHUE SIBICHUS

BBICTpanBas

pacCyXJIIeHHUM ¢  OIOpOM  Ha
U3y4EHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3NYECKHe
SBJICHUSI

c(OpPMHPOBAHHOCTh YMEHUS | yMEHHE HPUMEHSTH | - PUMEHSET MOIy4YEeHHbIE 3HAHUS
IPUMEHSITh IIOJIyYEHHBIE | IOJIYYEHHbIE 3HaHUSA JUIs | JUIS 00BsICHEHUS yCIIOBUI
3HaHUSA s 00BSICHEHUS | OOBACHEHMS YCIOBUH | IPOTEKAHUs (PU3UUECKUX SIBICHUMN
yCIIOBUM NPOTEKAHUS | IPOTeKaHUsA (UBWYECKHUX | B TPHUPOJAE W JUISL  TPUHATHS
buznueckux SIBJICHUI B | AIBJICHUH B MPHUPOJIE U AJS | MIPAKTUUYECKUX peleHui B
opupofe W A OPUHATHA | IPUHATUS — [PAKTHYECKHUX | TIOBCEAHEBHOM HKU3ZHU TUISL
IOPAaKTUYECKUX  PELIeHHH B | pelIeHUH B MOBCEIHEBHOM | oOecredeHns Oe30IacHOCTH IpU
MOBCEAHEBHOM  JKM3HM  JUIA | KH3HH JJIs1 OOecredyeHus | oOpalieHun C OBITOBBIMHU
o0ecrieueHus 0e301acHOCTH | 6€3011aCHOCTH Oopu | OpubopaMu U TEXHUYECKUMHU
npu oOpamieHuu ¢ OBITOBBIMH | OOpameHnH C OBITOBBIMHU | YCTPOMCTBaMH, COXpaHEHUs
npubopaMu M TEXHMYECKMMH | Ipubopamu U | 310pOBbsl U COOMIONEHUS HOPM
ycTpoiicTBamu, COXPAHEHHUS | TEXHUYECKUMHU HKOJIOTMYECKOTO  TOBEJIEHUS B
3I0pOBbsSl U COOJIO/IEHUS] HOPM | YCTPOHCTBAMH, OKpY’Karollen cpeje;
HKOJIOTMYECKOTO IIOBEACHUSI B | COXPAaHEHMsI 3J0pPOBbsl U | -  IOHUMAaeT  HEoOXOJUMOCTh
OKpY’Karouien cpeze; | coOnroaeHus HOPM | IPUMEHEHUS JOCTHKEHUH (PU3NKH
NOHMMaHHE  HEOOXOJMUMOCTH | HKOJIOTHIECKOTO Y TEXHOJIOTUH JUIsl pPalliOHAJIbHOTO
IPUMEHEHUS JOCTH)KEHUH | MOBEeeHUs B | IPUPOAONOIb30BAHUS
GUBMKA W TEXHOJIOTMM JUIsl | OKpYXKarolen cpene;
paLMOHATIBHOTO MIOHUMaHHe
IIPUPO/IONOIB30BAHUS HE00X0AUMOCTH

NPUMEHEHMs JTOCTHXKEHUN

(GU3MKN ¥ TEXHOJOTHA /ISt

paloHaIbHOIO

PUPOIONOIB30BaAHUS
c(OpMHPOBAHHOCTH ¢dbopmupoBaHue - UMeeT COOCTBEHHYIO IO3UIUI0
COOCTBEHHOM  MO3MLIMM MO | COOCTBEHHOM MO3MLMHU 1O | IO OTHOIIEHUIO K (QU3NUYecKon
OTHOWIEHHIO K  (U3UYECKON | OTHOIIECHUIO K | uHpopMalMK, TOJdyd4aeMoH U3

uH(popMalny, MOIydaeMod U3

¢usnueckoil nudopmanuy,

Pa3HBIX UCTOYHUKOB,

pasHBIX HCTOYHHMKOB, YMEHHH | MoJlyuaeMOM M3 pa3HbIX | - yMeeT HCMOJb30BaTh LU(POBbIE
HCII0JIb30BaTh uu(poBbIE | HCTOYHUKOB, YMEHUH | TEXHOJOTUHI JUIs MTOMCKA,
TEXHOJIOTUM  JJs  TIOMCKA, | UCIIOJb30BaTh LU(POBBIE | CTPYKTYPUPOBAHUS,
CTPYKTYpUPOBAHHUS, TEXHOJOTMM JJIs TIOMCKA, | UHTEPNpEeTalMi U TPECTaBICHUS
MHTEPIIPETALNAN U | CTPYKTypUPOBaHUH, yuyeOHOI W Hay4YHO-TIOMYJISIpHOU
NpEJCTaBlICHUsT  y4eOHOM U | MHTEpIpeTaluu u | uHpopMaluy,
Hay4YHO-TIOMYJISIPHON IIpeJCTaBIeHUs y4yeOHOH U | - yMeeT KPUTHUYECKH
uH(popMaluy, pa3BUTHE | HAYYHO-TIOMYJISIPHOMN aHAIM3UPOBATh HOJTY4aeMYI0
YMEHUH KPUTHUYECKOTO aHaju3a | MHGopManuy;  pa3BUTHE | HH(OPMAIIHIO
nojryyaeMoit nHdopmanuu YMEHUU KPUTHUYECKOTO

aHaJn3a 10JIy4aeMoit

nHhopManuu
OBJIaJICHUE YMEHUSAMHU paboTaTh | yMeHUe paboTarh B Ipymnme | - yMmeeT palboTaTh B TIpymme ¢
B Tpylle C BBIIOJHEHUEM | C BBITIOJTHEHUEM | BBIOJIHEHUEM Pa3IUYHbIX
pa3IMYHBIX COLUAIBHBIX POJIEH, | pa3IMYHBIX  COLMAIBHBIX | COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh paboOTy TPYHIIBL, | PoOjeH, IJIAaHUPOBATH | - IUIAHUPYET paboTy IPyIIIH,
paloHaIbHO pacrpenenarts | paboTy IpyNObl, | -  PAalMOHAIBHO  paclpeneiser
JIeSITEJIbHOCTh B HECTAHJAPTHBIX | pallMOHAIbHO JIESITEIbHOCTh B HECTaHJAPTHBIX
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CUTYaIUsX, aJIeKBaTHO
OLICHUBATh BKJIaJ KaXJ0ro H3
YYaCTHUKOB TPYIIIBI B pELICHUE
paccMaTpuBaeMoii MpooIeMbl

pacrnpenensirThb
EeITEeIbHOCTD B
HECTaHIaPTHBIX

CUTYaIHsX, aJIeKBaTHO

OLCHHUBATH BKJIAJ KaXI0T'O
U3 YYaCTHUKOB TPYIIIbI B
pelieHue
paccMmarpuBaeMoit
POOIIeMBI

CUTyalusIx,
- aJeKBaTHO OIICHWBACT BKJIAJ
KaXI0ro u3 y4aCTHUKOB I'pYIIIIbLI B
pelieHue paccMarpuBaeMoit
pOOIIeMBI
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