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[Iporpamma 06111e00pa3oBaTelbHOrO y4eOHOro npeamera pa3paboTaHa Ha
OCHOBE:

(enepanbHOro rocyapCTBEHHOrO 00pa30BaTENIBFHOTO CTaHAApTa CpeIHero
obmero obpazoBanust (manee — @OI'OC COQO), yTBepXKAEHHBIH INPUKA30M
MunuctepcTBa o6pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r.
Ne 413 (u3menenus ot 12 asrycra 2022 r. No 732);

denepanpHOll  0Opa3zoBaTeNbHOM  MporpamMMbl  cpefHero  o0Iuero
00pa3oBaHuUsl, YTBEP)KICHHOU NpukazoM MunucrepcTBa npocseiieHuss PO ot 23
Hosi0pst 2022 . Ne 1014;

benepaabHOro rocyIapcTBEHHOro 00pa3oBaTENbHOIO CTaHJApTa CPeLHEro
npodeccuonanpHoro odpaszopanus (namee ®I'OC CIIO) mo 11.01.08 Onepatop
[IOYTOBOM CBSI3M, YTBEPXKIACHHBIM MpUKazoM MUHUCTEPCTBA IIPOCBEILIECHUS
Poccuiickoit @enepanuu ot 28 urons 2023 r. Ne 487,

npuMepHO pabodell mporpaMMbl  001Ie00pa30BaTENIBHOTO IMpeAMeTa
«®Pusnka» no 6azoBomy mnpoduio (s npodeccuoHaIbHBIX 00pa30BaTeIbHBIX
OpraHu3aluii);

yuebHoro tmana [AIIOY AO «ApxaHTelnbCKMH TOJUTEXHUYECKHH
TeXHUKyM» 110 podeccun 11.01.08 OnepaTtop noyToBO# CBSI3Y;

paGoueit mnporpammel  BocnuTanus [AIIOY AO  «ApxaHrenbcKuit
MOJIUTEXHUYECKUH TexHUKyM» 1o npodeccuu 11.01.08 Onepatop mouToBOM CBA3H.

Opranunzanusi-pazpadotunk: [AIIOY AO «ApxaHrelbCKHH IMOJMTEXHUYECKHIMA
TEXHUKYM»
Pa3zpabGoruuku:

Banakumuesa A.B., npenogasarens fecaceom—
IMOAIMHUCH

PaCCMOTpeHO 154 01106peHo Ha 3aC€JaHuU NIPEAMETHO- LIMKJIOBOM KOMHMCCHHU
npenonaBaTeneﬁ MaTEMaATU4YCCKOI'O U O6III€FO €CTECTBEHHOHAYYHOI'O [TUKJIA.

[IpoTokoa Ne 7 ot «22» mapra 2024 .

[Ipencenarens Pacnytuna E.B.
A Ct2r—
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1. OBLIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI YYEBHOHU
YYEBHOI'O IIPEIMETA
«®PU3UKA»

1.1. Mecto y4eOGHOro mnpeaMera B  CTPYKType OCHOBHOM
npodeccHoHaIbLHON 00pa3oBaTe/IbHOH NPOrpaMMbl:

Vuebupiii  npeamer  «®Dusmkay  siBasieTcss  00s3aTETBHOM  YaCThIO
00111e00pa30BaTeIbHOrO IMKJIa OCHOBHOM NpodeccroHalbHOW 00pa3oBaTelbHOM
nporpammMel B cooTtBercTBHKH ¢ ®I'OC CITO no npodeccun 11.01.08 Omnepatop
IIOYTOBOU CBSI3H.

[Tporpamma y4yeOHoro npeamera «@usuka» paszpaboTaHa B COOTBETCTBUH C
Konnenuuedd mnpernonaBanuss o0011e00pa30BaTeNbHbIX AUCLUIUIMH € YYETOM
npoheCCHOHATbHOM HAINpPaBIEHHOCTH MPOrpaMM CpeJHEro MpoQecCHOHAIBHOIo
oOpa3oBaHusi, pealn3yeMblXx Ha 0aze OCHOBHOro obmero o6pa3oBaHus,
YTBEepXKJIGHHOH pacriopsbkeHueM MuHHcTepcTBa npocBelieHus Poccuiickoit
Qenepain ot 30.04.2021 Ne P-98, Ha ocHoBaHMM nHUcbMa JlemaprameHTa
roCyIapCTBEHHOM MOJIMTUKK B cpepe cpeiHero npohecCHOHaIbHOI0 00pa3oBaHMs
u npodeccuoHanbHoro o0OydyeHuss MuHucTepcTBa npocBelleHus Poccuiickon
®enepauuu ot 30.08.2021 Ne 05-1136 «O HampaBieHUH METOAUK IIPETOJaBaAHUSY.

Coneprkanue pabouei nmporpammel 1o npeamMety «®usnka» pazpaboraHo Ha
OCHOBe:

CUHXpoHM3aIK oopazoBatenbHbIX pe3yibTaToB @PI'OC COO (JTUYHOCTHBIX,
npeaMeTHbIX, MetanpeamMeTHbiX) 1 @I'OC CITO (OK, I1K) ¢ yyeToMm npodunbHoi
HaINpaBJIeHHOCTH JIaHHOM npodeccuu;

MHTErpaluy U IMPEeeMCTBEHHOCTH COJepKaHus no mnpeamery «Pusuka» u
coJiep>kaHMs yueOHBIX JUCUUILINH, npodeccuoHanbHbix Moayieit ®I'OC CIIO.

1.2. lles1b ¥ nJIaHHpYyeMble pe3y/bTaThl 0CBOeHHUs] Y4eOHOro npeaMera:

Peanuzanus nporpammsl yue6Horo npeamera «®uszuka» B ctpykrype OOIT
CIIO nanpasneHa Ha JOCTH)KEHHE LIEJIH T10:

ocBoeHuto oOpazoBarenbHbIX pe3yiabTatoB @I'OC COO: nuynocTtHbIE (JIP),
metanpeamerusle  (MP), npenmernsie (IIP) u npeamernsie  yriybiaeHHOTro
ypoBHs(nipu Heobxomumoctu) (ITPy), mnoaroroBke o0y4arouuxcs K OCBOEHHUIO
ob1mux 1 npogeccroHanbHbix komreTteHuuit (nanee — OK, 1K) B cooTBeTCTBHH €
®I'OC CIIO no mpodeccun 11.01.08 OnepaTop MoUTOBOI CBSA3H.

B mpouecce ocBoenuss npenvera «®Duszukay |y  oOydaroIIMXCs
[leJIEHaIIpaBJIeHHO (OPMUPYIOTCS yHUBEpCallbHble ydeOHble NeUCTBUsS (lajee —
YV]), Bxkmodas GopMUpoBaHHEe KOMIETEHUMH B  oOiacTd  y4eOHO-
MCCIIC/IOBATENbCKOM W TPOEKTHOH JeATeNbHOCTH, KOTOphle B CBOIO OdYepelb

obecrieunBalOT MPEeMCTBEHHOCTh (GopMupoBaHusi 00muXx KommeteHnuii PI'OC
CIIO.



@opmupoBanue  YVYJI  opueHTHMpOBaHO  Ha  MpPoheCCHOHAIBHOE
camoorpeiesieH|e 00y4arolmxcs, pa3BUTHe 0a30BbIX YIPABIECHIECKUX YMEHUH 110
IJIAHUPOBAHUIO U MIPOEKTUPOBAHUIO CBOETO MPOo(hecCHOHAIBHOTO OYayIIero.

B pamkax nporpammbl yuyebHoro mnpeamera «®Pusuka» o0ydyarOUIMMUCS
OCBaWBalOTCS JIMYHOCTHBIE, MeTalpeAMeTHble M TpeJMeTHble pe3yJbTaThl B
coorBeTcTBUM ¢ TpeboBanusmu @OI'OC cpeaHero obmiero o6pa3oBaHUS:
nuuHocTHeIe (JIP), meta npenmertnsie (MP), npeametnsie (ITP), mpeameTHble st
yriybieHHOro ypoBHs u3yueHus (npu Heooxoaumocty) (I1Py):

Koxa pesyabraTon IInanupyemMble pe3y/abTAThl OCBOECHHS NPeIMeTa BKIKYAIT

JInuHOCTHBIE PE3YJIbTAThI

JIP 1 Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIUH O0ydYaromerocss Kak
AKTHBHOT'O U OTBETCTBEHHOTO YJICHA POCCHICKOTO 00IIeCTRa;

JIP 2 C(OPMUPOBAHHOCTH ~POCCUHCKONH  TpPa)KJAaHCKOW HJIEHTHYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HApO/1y, YyBCTBA OTBETCTBEHHOCTH
nepea PoauHo, ropaocTu 3a cBoit Kpaii, cBor0 PonuHy, CBOH s3bIK U
KyJbTYpY, IpPOLLIOE M HACTOALIEe MHOTOHALMOHATIBHOTO Hapoja

Poccun;
JIP 3 0CO3HaHHE JTMYHOTO BKJIaJa B MOCTPOECHUE YCTOHYHUBOro Oy IyIero;
JIP 4 3CTETHYECKOE OTHOLICHHE K MHpPY, BKIIOYash OSCTETHKY OBbITa,

HAy4HOrO M TEXHUYECKOr0 TBOpYECTBA, CIOpTa, TpyAa H
OOIIIECTBEHHBIX OTHOIIICHHUI;

JArS -

JIP 6 FOTOBHOCTB K TPYJy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYy10t00ue;

JIP 7 YMEHHE  IPOTHO3UPOBATh  HEOJArONpUSITHBIE  3KOJOTHYECKHE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX JCHCTBUH, IPeIOTBpAIaTh UX;

JIP 8 OCO3HAaHHE  LEHHOCTH  HAyYHOW  JIESITEIBbHOCTH, TOTOBHOCTH

OCYHIECTBJISATH TPOEKTHYIO U HUCCIEIOBATEIIBCKYIO IEITEJIBHOCTE
WHIUBUYAJIbHO U B I'PpYIIIIC.

MeranpeMeTHbIE pe3yIbTaThl

MP 1 OcBoeHHEe MEXIIPEeIMETHBIX MOHSATHW M YHHBEPCAIBHBIX y4eOHBIX
JNEUCTBUM ( pEeryJIsITUBHBIX, I03HABATEIbHBIX, KOMMYHUKATHBHBIX ).
MP 2 CnocoOHOCTh MX HCIIOJIB30BAHUsI B [103HABATEILHOW U COIMATIBLHOM

NPaKTHKe, TOTOBHOCTh K CaMOCTOSITEIBHOMY ILJITAHHPOBAHHIO U
OCYILIECTBIIEHHIO y4eOHOH JesTeIbHOCTH, OpraHU3allMd Y4eOHOTO
COTpY/IHHYECTBA C IIeJlarorH4ecKMMH pabOTHUKAMHU U CBEPCTHHKAMH,

K YYacTHIO B IIOCTPOEHHM HHIUBHAYyaJIbHOW 00pa3oBaTeIbHOM
TPaeKTOPHUH.




MP 3

OsiajieHle HaBBIKAMH Y4eOHO-HMCCIIEIOBATEIbCKOM, MPOEKTHOH H
COIMAJILHOM JIeATEIbHOCTU.BJIAJIETh HABBIKAMH pAcIiO3HaBaHUSA H
3aIUTH HHGOpMAIMK, HHHOPMAIIMOHHON 0€30IaCHOCTH JIMYHOCTH.

[IpenMeTHBIE pe3yIbTaThI (6a3osbie)

[TP1

cOPMUPOBAHHOCTD TPEJCTABICHHH O pOIM WU MecTe (U3UKH H
aCTPOHOMHMHM B COBPEMEHHOM HayyHOHM KapTHHE MHpa, O
crcTeMooOpa3yroueil posid (GU3UKKU B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKA U COBPEMEHHBIX TEXHOJIOTHH, O BKJIAaJ€ POCCUHCKUX H
3apyOeKHBIX YYEHBIX-(U3UKOB B pa3BUTUE HAyKH; IOHHMAaHHUE
(Gu3MUecKOi CyImHOCTH HaOMIOJaeMbIX SIBICHHH MHKPOMHDpA,
MaKpoMHpa M MeraMupa,; IIOHUMaHHe pOJIK acCTPOHOMHHM B
MPAKTHYECKOH IeATeTPHOCTH YeNOBeKa M IajJbHEHINEM Hay4HO-
TEXHHUYECKOM Pa3BUTUH, POJIH (U3UKU B HOPMUPOBAHUH KPYro3opa u
(YHKIMOHAJIBPHOM ~ TPaMOTHOCTH  4YeJOBeKa I pEIICHHS
IPaKTUYECKHX 3a/1a4;

I1P2

chOpPMHPOBAHHOCTh YMEHHMH pPAaclo3HaBaTh (QU3NYECKHE SBICHUS
(mporeccbl) W OOBSACHATH MX HAa OCHOBE M3YYEHHBIX 3aKOHOB:
paBHOMEpPHOE ¥ pPaBHOYCKOPEHHOE MPSIMOJMHEHHOE [BHXKCHHUE,
cBoOO/IHOE MajeHue Tej, JBH)KEHHE I10 OKPYKHOCTH, HMHEPIIMS,
B3aUMOJIEHCTBHUE TeJI, KojiebaTebHOe IBUKEHUE, PE30HAHC, BOIHOBOE
newkenue;  auddysus, OpoyHOBCKOe — IBH)KEHHE, CTPOCHHE
YKUJIKOCTEH U TBEPJBIX Tell, K3MEeHeHHe 00beMa Tell IpH HarpeBaHUH
(OXJTaXK/IeHHH), TEIUIOBOE paBHOBECHE, HCIApEeHUe, KOHIEHCAalHs,
IUIaBJIeHHe, KPUCTA/UIH3AIlMs, KUIIEHUe, BIAXKHOCTh BO3/yXa, CBA3b
CpeiHEdl KWHETHYECKOM SHEprMH TEIJIOBOTO JIBUXKEHHSI MOJIEKYN C
abCOIIOTHOM TeMIlepaTypoi, MOBBIIICHUE JABJIEHHs ra3a IpH €ro
HarpeBaHWM B 3aKPBITOM COCYJe, CBSI3b MEXIYy IlapaMeTpamu
COCTOSIHHUSI Ta3a B H30IPOLIECCax; AIEKTPU3alus Tell, B3aUMOJIeHCTBUE
3apsi/I0B, HarpeBaHHWE IIPOBOJHUKA C TOKOM, B3aHUMOJEHCTBHE
MarHuTOB, 3JIeKTPOMArHUTHAsI HH/IYKIMs, 1eHCTBHE MAarHUTHOTO MOJIS
Ha NPOBOJHUK C TOKOM M JBMXKYIIMHCS 3apsill, 2JI€KTPOMarHUTHbIE
KoseOaHuss U BOJHBI, IPSIMOJMHEHHOE paclpOCTpPaHEHHE CBETa,
OTpa)X€HHE, IpejoMIIeHHe, HHTeppepeHius, audpakuus u
MOJISIpU3alusl CBeTa, AUCIepcus cBeta; GoTornexTpudeckuit 3¢ exT,
CBETOBOE JIaBJICHHE, BO3HHUKHOBEHME JIMHEWYATOro CIIEKTpa aTroma
BOJIOPO/Ia, €CTECTBEHHAS! U HCKYCCTBEHHAsl PaIMOaKTHBHOCTH;

I1P3

BJIaJICHUE OCHOBOIOJIATAIOIUMH ~ (QU3UYECKUMU TIOHSTUSIMH H
BEJIMYMHAMHM,  XapaKTEPU3YIOUIMMH  (U3UYECKHE  IPOLECCHI
(CBSI3aHHBIMHM C MEXAHWYECKUM JIBHIKEHUEM, B3aUMOJICHCTBUEM Tel,
MEXaHUYECKUMHU KOJICOaHUSMU U BOJHAMHU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM BEIIECTBA, TEIIOBHIMH MPOIECCAMH; IIEKTPHUYECKUM H
MarHUTHBIM TOJISIMH, JJEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU
KOJICOQaHMSIMA U BOJIHAMH; ONTUYECKUMH SIBICHHSIMH; KBaHTOBBIMH
SIBJICHUSIMH, CTPOCHUEM aToma u aTOMHOTO 1pa,




paJII/IOZIKTI/IBHOCTbIO); BJIAZICHUE OCHOBOIIOJIararOIIuMH
ACTPOHOMUYCCKUMH TIOHATUAMH, ITO3BOJIAIOIIMMHU XapaKTCPHU30BATH
IIPOIECChI, IMPOUCXOAANIME Ha 3BE€37aX, B 3BE€3JIHBIX CHCTEMax, B

MEXTaJJaKTHYeCKOH cpeJie; JBHXKeHHEe HEOEeCHBIX Tel, SBOJIOLHUIO
3Be3]1 U BeenenHoii;

[1P4

BJIQJICHHE 3aKOHOMEPHOCTSIMHM, 3aKOHaMH U TEOpHsIMH (3aKOH
BcemupHoro tarotenusi, I, II u III 3axkoner HeroToHa, 3akoH
COXpaHEeHMsI MEXaHUYEeCKOW SHEpPIruH, 3aKOH COXpPaHEHHs UMILYJIbCa,
OPUHLIMII  CYNEpPHO3UIMK  CUJI, [PUHIHUI  PaBHOIPABHOCTH
WHEpPUHUATbHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-KHHETHYECKYIO
TEOPHIO CTPOEHHs BeIlecTBa, ra30Bble 3aKOHBI, IEpPBBIA 3aKOH
TEPMOIMHAMUKH; 3aKOH COXPAHEHHUs JIEKTPUUECKOro 3apsiia, 3aKOH
Kynona, 3akon Oma Juis y4yacTtka lienu, 3akoH Oma isi MOJIHOM
aNeKTpuueckod  menu, 3akoH  JDkoyns - JleHma, 3akoH
9JIEKTPOMArHUTHONH HMHAYKIIMM, 3aKOH COXpPAHEHHUs SHEPruHu, 3aKOH
NPSIMOJIMHEHHOTO paclpOCTPAaHEHHUs CBETA, 3aKOH OTPa)XKCHUs CBETA,
3aKOH IIPEJIOMJICHUSI CBETA; 3aKOH COXpaHEHUs DSHEPrHH, 3aKOH
COXpaHEeHHsI UMITYJIbca, 3aKOH COXpPAHEHHS JJIEKTPUUYECKOrO 3apsia,
3aKOH COXPaHEHWs MacCOBOrO 4YHUCla, NocTynarel bopa, 3akoH
pPaJMOaKTUBHOTO paclaja); yBepeHHOE HCIIOJIb30BAHUE 3aKOHOB H
3aKOHOMEPHOCTEH MpH aHaIu3e (U3NUECKUX SIBICHUN U ITPOLIECCOB;

[TP5

YMEHHE YYHUTBIBATh TPAHUIIBI IPUMEHEHHS] U3YyYECHHBIX (H3MUYECKUX
MoOJeNieli: MaTepHaibHas TOYKa, MHEpLUAIbHas CHCTEMa OTCYETa,
UJICANIbHBII ra3; MOJIENIN CTPOCHHUS I'a30B, JKUAKOCTEH U TBEPABIX Tel,
TOYEUHbIH IEKTPUUECKUIA 3aps, SIepHaAs MOJIENIb aTOMa, HYKJIOHHAs
MOJIETTh AaTOMHOTO sipa MU PeIleHUH (PU3UUECKUX 3a/1a4;

[TP6

BIQJICHHE  OCHOBHBIMH  METOJAaMH  HAY4YHOIO  IIO3HAHMI,
UCIIOJIb3YeMBIMH B (U3UKE: INPOBOAUTH IHpPsSMble ¥ KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpas ONTHMAJIBHBIN CIIoco0
MU3MEpPEHUS U UCIIOJIb3YSl U3BECTHBIE METO/BI OLIEHKH MOTPEIIHOCTEH
U3MEPEHUH, NMPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (PUIMYECKHUX
BEJIMYMH C WCIOJIb30BAaHHEM IHPSAMBIX HM3MEPEHUH, OOBICHATH
MOJIyYEHHBIE Pe3yJIbTaThl, HCIOIB3Ys (U3NYECKHE TEOPUH, 3aKOHBI U
HIOHSATHS, U JIeNIaTh BBIBO/IBI; COOJII01aTh MpaBuiIa 6e30MacHoro Tpyaa
IPU IPOBEICHUH UCCIIEZIOBAaHUH B paMKax y4eOHOro SKCIIEpUMEHTA U
yueOHO-UCCIIeIOBATENILCKOM  JIEITEIBHOCTH  C  MCIIOJIB30BAaHUEM
IU(QPOBBIX  HU3MEPUTENIBHBIX  YCTPOHCTB U J1abopaTOpHOIO
o0opyioBanusi; CcHOPMUPOBAHHOCTh TPEACTABICHUH O METoAax
MOJIy4YEHHUS] HAyYHBIX ACTPOHOMUYECKUX 3HAHUH;

[1P7

c(OpMHPOBAHHOCTh YMEHHs pellaTh pacyeTHbIe 3aJayd C SBHO
3a7aHHON (PU3HYECKOH MOJICIIBIO, HCIIOJb3YA (PU3NICCKUE 3aKOHBI H
NPUHIUIBI, HA OCHOBE aHalW3a YCIOBUS 3aJauyd  BBIOMpATh
(hU3UYECKYIO MOJIENb, BBIICISATh (PU3MUECKUE BETMYUHBI B (DOPMYIIBL,




HeO6XO}II/IMbIe JJI €€ pPEHICHHWs, MPOBOAUTE Pacd€Thl M OLCHHBATH
peaTbHOCTD MOMYYSHHOTO 3HAYSHUS (PU3UUECKOH BEIMUMHBI; PEIIaTh
KAueCTBEHHBIE 3a/1a4M, BBICTPAHBAs JIOTHYECKH HENPOTHBOPEUUBYIO
HCIIOYKY paccymneﬂnﬁ C OHOpOﬁ Ha H3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U Q)H3I’I‘{€CKI/IC SIBJICHUS,

I1P8

cOPMUPOBAHHOCTH YMEHHUSI NPHUMEHSTh IIOJyYEHHBIC 3HAHUS IS
00BICHEHHS YCIIOBUM MPOTEKaHUS (PU3NUECKUX SBJICHUH B IPUPOJIE U
JUISL IPUHSTHS TIPAKTHUECKUX PEIICHUM B IOBCEAHEBHOM XKU3HU IUIS
obecrieueHyss OE€30MACHOCTH IpU  oOpaleHHH ¢ OBITOBBIMH
npudOpaMu ¥ TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 3/10POBbs U
COOJIIOJICHUST HOPM 3KOJIOTMYECKOTO MOBEIEHHS B OKpYXKarolleH
cpese; TMOHUMaHWE HEOOXOJAUMOCTH IPUMEHEHHs JOCTHXKEHHM
(GU3UKH U TEXHOJIOTHH JUIsl PAallHOHAIBHOTO IIPHPOIOIIOIE30BAHHUS,

[1P9

c(OPMHUPOBAHHOCTE COOCTBEHHOW IIO3MLIMM I10 OTHOLICHHIO K
¢uznyeckoit MHGOpMAIMK, TOTY4aeMOMW H3 DPa3sHBIX HCTOYHHKOB,
YMEHHH HCIOJIb30BaTh NU(PPOBBIE TEXHOJOTMH JUI IIOMCKa,
CTPYKTYPUPOBAHHUSI, MHTEPIPETAllMM M TPEICTaBICHUs y4eOHOH M
HAYYHO-TIONYJISIPHON WH(POPMAIIUU; pa3BUTHE YMEHHH KPUTHYECKOTO
aHaJIM3a MoJTydyaeMoi HH(popMaIuu;

[TP10

OBJIaJICHHE YMEHHUSIMHU PabOTaTh B IPYIIIE C BBITOJHEHUEM Pa3InYHBIX
COLHAIBHBIX pOJIeH, TUIaHUpOBaTh paboTy IpyNIbl, pPalMOHAIBHO
pacrnpesieNiaTh  JEATeIbHOCTh B HECTAHJAPTHBIX  CHTYaIlHsX,
aJIeKBaTHO OIIEHMBATh BKJIAJ] KaXIOr0 M3 YYaCTHHUKOB TIpPYIIBl B
pelIeHre paccMaTpuBaeMoi IpoOIeMsl;

P11

olazieHue (chopMUPOBAHHOCTH NPE/ICTABICHUI) IpaBHJIaMH 3allUCH
buznyeckux Gpopmyn penbedHO-ToOUEHHOH crucTeMbl 0003HaueHuH JI.
Bpaiist (st crenbiX U ciaboBUASIIMX 00yYarOIIUXCS).

[IpeameTHble pe3yabTatel (yenybnentoie)

TPy 1

c(hOpPMUPOBAHHOCTH IMOHUMAHUS posu buzuKu B
SKOHOMHYECKOM, TEXHOJOTHYECKOM, COLHAJILHOM U JITHYECKOH
chepax esTEIbHOCTH YeJIOBEKa; pOJd M MecTta (U3HKH B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa; pOJU acTpOHOMHH B
[PAKTUYECKOW JEATEIbHOCTH 4YeJIOBEKa U JaJbHEWINEM Hay4HO-
TEXHUYECKOM pa3BUTHUH;

[Py 2

c(OpMUPOBAHHOCTH YMEHHUS pa3uyaTh YCIIOBHS
MPUMEHUMOCTH MOJIeIei (PU3HYECKUX TeJ M IMPOIECCOB (SBIICHUM):
MHEpLMaIbHAs  CHCTeMa  OTcueTa,  MaTepualbHas  TOYKa,
PaBHOYCKOPEHHOE JIBHI)KEHHE, CBOOOIHOE TMajeHue, aOCOIOTHO
ynpyrasi aeopmaiusi, abCoIIOTHO yIpyroe u abcoItOTHO HEYIIPyroe
CTOJIKHOBEHHUS,  MOJeNneil  rasa, JKUAKOCTH U  TBEPAOTO
(KpUCTAJUTMUECKOTr0) Teja, M/ACAJbHOrO rasa, TOYEYHBIH 3apsn,
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OZIHOPOJIHOE DJICKTPUUYECKOE I10JI€, OJHOPOJHOE MarHUTHOE II0JIe,
rapMOHHUYECKUE KoJieOaHUs, MAaTEMaTUYECKUN MAasTHUK, WICaTbHBIA
NPYXKUHHBIA ~ MAATHUK, TApMOHUYECKHE BOJIHBL, HJCAIbHBINA
KoJiebaTelbHbIH KOHTYp, TOHKAasl JIMH3a; MOJENIeH aroMa, aTOMHOIO
sJIpa U KBAaHTOBOI MOJIC]IN CBETA;

[1Py 3

C(OPMUPOBAHHOCTH ~ CHUCTEMBI 3HAaHMH 0  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, JIEHCTBYIOIIMX Ha YPOBHSAX
MHKPOMHPaA, MAaKpOMHpPa M Meramupa, IpeJIcTaBlIeHHil 0 BceoOuem
xapaktepe (U3MYECKUX 3aKOHOB; IIPEACTABICHUH O CTPYKType
MOCTPOeHHsI (PU3NYECKON TEOPUH, YTO TMO3BOJUT OCO3HATh POJIb
(byH1aMEeHTAIBHBIX 3aKOHOB M IIPUHIMIIOB B COBPEMEHHBIX
NPEJCTABICHUSX O IMPHUPOJE, MOHATh T'PAHUIBI NPHMEHUMOCTH
TEOpHH,  BO3MOXKHOCTH  MX  [PUMEHEHHUS Uil  ONHCaHUs
€CTECTBEHHOHAYYHBIX SIBJIEHUH M ITPOIECCOB;

[TPy 4

chOPMHUPOBAHHOCTh ~ YMEHHSI  OOBSACHATH  OCOOEHHOCTH
IpOoTeKaHusi (U3UYECKUX SIBICHMH: MeXaHM4YeCKOoe JBHIXKEHHE,
TEIJIOBOE JIBM)KEHHE 4YaCTHIl BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOEe JBIKeHHE, IU(pQy3us, HCHapeHHe, KHUIICHHE WU
KOHJICHCAIlUsl, IUIaBICHHE U KPUCTAJUIM3ALMS, HANPaBICHHOCTb
TEeIJIoNepeiaud,  JJIeKTPU3alUH  Tel,  HKBHUIIOTEHIHATHHOCTH
MIOBEPXHOCTH  3apsUKEHHOTO  IPOBOJHHUKA,  AJIEKTPOMArHUTHOM
WUHIYKIUH,  CaMOMHJIYKIUH,  3aBHCUMOCTH  CONPOTHBIICHHS
HOJIyIPOBOJHUKOB "p-" M "n-TUNoB" OT TemmepaTyphl, pe30HaHca,
HUHTeppEepeHIIMH  BOJH,  JU(pakiuH,  JUCIEPCHH,  MOJHOTO
BHYTPEHHEro oOTpaxxeHus, (Gorodpdext, (Gu3nYecKkue MNPUHIUIBI
CIIEKTPAJIbHOIO aHanuza W palboTel Jsazepa, "ambda-" u "Oera-"
pacnajsl siiep, raMMa-Hu3JIydeHue sjep;

TPy 5

cOPMUPOBAHHOCTh YMEHHH MPUMEHSTHh 3aKOHBI KJIACCHYECKOM
MEXaHMKHM,  MOJCKYISIpHOH  (U3MKM U TepMOAWHAMUKH,
9JIEKTPOIMHAMUKH, KBAHTOBOW (DU3MKHU JJIs aHAJIM3a U OOBSICHEHHUS
SBJICHUH MMKPOMHpA, MAaKpOMUpa U MEraMupa, pazifyaTh yCJIOBHUS
(rpanuIBL, 06J1ACTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOIHii xapakTep GyHIaMEHTATbHBIX 3aKOHOB (3aKOH COXpaHEHHS
MEXAHUYECKOH DSHEpPruM, 3aKOH COXpPAHEHHS MMIIYJIbCa, 3aKOH
BCEMUPHOI'O TSTOTEHHUS, TEPBBIM 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHHMsI IEKTPUUYECKOro 3apsiia, 3aKOH COXPAHEHUS SHEPTUH) U
OrpaHUYEHHOCTh MCIOJIb30BaHMS YAaCTHBIX 3aKOHOB; aHAJIU3UPOBATH
(bu3nuyecKue Mporeccel, HCIOJIb3ysi OCHOBHBIE MOJIOKEHHUS, 3aKOHBI U
3aKOHOMEPHOCTH: OTHOCHTEJIHHOCTh MEXAHMYECKOTO JIBHXKEHHS,
bopmyIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO JIBHOKEHHUS,
npeoOpa3oBanus ['anuies 17151 CKOPOCTH U NTepeMeleHUs], TPH 3aKOHa
Herorona, mpuHIMIT OTHOCUTEIBHOCTH [ anuiesi, 3aKOH BCEMHUPHOTO
TATOTEHHS], 3aKOHBI COXPaHEHHSI UMITYJIbCa 1 MEXaHUYECKON SHEPIHH,
CBsA3b pabOTHI CHJIBI C U3MEHEHHEM MEXaHUYECKOW SHEPruH, YCIOBHUS
PaBHOBECHsI TBEPJOrO TeNad; CBsI3b JAaBJICHUS HJICAJBHOTO raza co
Cpe/lHEl  KMHETUYEeCKOW »HHEpruedf TEeIIOBOrO  JBMXKEHHS U
KOHIIEHTpAlueil ero MoOJeKyJ, CBSI3b TeMIlepaTyphl BeIecTBa CO
CpellHEell KHUHETUYECKOW OHHEeprHeil ero 4YacTHll, CBs3b JIaBJICHHUS
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UJI€aJIbHOTO ra3a ¢ KOHIIEHTpallMed MOJIEKYJ M €ro TeMIIepaTypoi,
ypaBHEHHUE MenieneeBa-Knaneiipona, TI€PBBIN 3aKOH
TEPMOIMHAMMKH, 3aKOH COXPAaHEHHS SHEPIUH B TEIUIOBBIX IIPOIEccax;
3aKOH COXpAaHEHHS] JJIEKTPUYECKOro 3apsana, 3akoH KyIoHa,
[OTEHIHAIBHOCTh 3IIEKTPOCTATUYECKOTO oJI4, IIPUHIHII
CYIIEPIIO3UIIUH DJIEKTPUUECKHX ToJiel, 3akoHa KyioHna; 3akoHsl OMma
JUISL ydacTKa IeMd U JUIS 3aMKHYTOW JJIEKTPUYECKOHN ILEeNH, 3aKOH
Jlxoyns-JleHna, 3akoH 3JIEKTPOMArHUTHOM HWHAYKIMM, IIPABHIIO
JleHna, TmoOCTynaThl CHENMAJbHOH  TEOPHMHM  OTHOCHTEIBHOCTH
DifHITeliHa, ypaBHeHHe DiHIITeiHA U1 GoTo3ddekTa, NepBelil U
BTOpO#t noctynarel Bopa, npuHun HeonpeaenenHoctH eii3en6epra,
3aKOH COXpaHEeHHs 3apsijia, MacCOBOIO YHMCIIa U YHEPIUHU B SJIEPHBIX
peakIusX, 3aKOH PaAoaKTHBHOIO pacnania;

[TPy 6

c(hOPMHUPOBAHHOCTh ~ YMEHHMH  INPUMEHATh  OCHOBOIIOJIAraroInue
ACTPOHOMUYECKUE IIOHSTHUs, TEOPUM M 3aKOHBI JUIs aHauu3a Hu
O0OBSCHEHUS! (PU3MUECKUX MPOLIECCOB MPOUCXOMAIMX HA 3BE3JaX, B
3BE3/IHBIX CHCTEMaxX, B MEXraJaKTHYECKOW cpeae; JABUIKEHHS
HeOEeCHBIX TeJI, DBOJIIOIMHU 3Be3/1 U BcelleHHoi;

[1Py 7

COPMHPOBAHHOCTh ~YMEHHH HCClIeOBaTh U aHAJIM3UPOBATh
pa3zHooOpasHble (HU3UUECKHe SIBICHHS M CBOHCTBA OOBEKTOB,
MPOBOJIUTh  CAMOCTOSITENIbHBIE HCCIEJOBAaHUS B pEalbHBIX U
7a00paTOPHBIX YCIOBHSX, YUTATh U AHATU3UPOBATh XapaKTEPUCTUKU
puOOPOB U YCTPOUCTB, OOBACHATH IPHUHIIUIIBI UX paboTHI;

[Py 8

C(OPMHUPOBAHHOCTh MPEACTABICHUH O METoAaX IOTyYeHHUS
HAyYHBIX  ACTPOHOMMYECKHX 3HaHHWH; BJIaJeHHE  YMEHHUAMH
CaMOCTOSITENILHO (hOPMYJIMPOBATh 1€JIb HCCIIeN0oBaHHUsS (IIPOEKTa),
BBIJIBUTaTh THIOTE€3bl HA OCHOBE 3HAHUS OCHOBOIOJArArOIIUX
(GU3NYECKUX  3aKOHOMEPHOCTEH ¥  3aKOHOB, IIPOBEPSATh  HX
OKCIIEPUMEHTAIIBHBIMUA  CPEJICTBAMHU; IIJIAHUPOBATH U MPOBOJIUTH
(du3znyeckue  HKCIEPUMEHTBI, ONUCHIBATh W  AHAJIU3UPOBAThH
MOJYYEHHYIO TIpU  BBINOJHEHHH OSKCIEPUMEHTa HWH(OPMAIHIO,
OIIPEIeIISITh JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTara,;

[Py 9

c(OpMUPOBAHHOCTH YMEHHSI peIllaTh pacUETHbBIE 3a/1a4H C SIBHO
3aJJaHHOM M HESBHO 3a/1aHHON (hU3MUecKoi MOJENbIO: Ha OCHOBaHUH
aHanM3a YCJIOBUS BBIOMpATh (U3MYECKHE MOJENIH, OTBEYAIOLIHE
TpeOOBaHUSIM 3a7auH, IPUMEHSTh (bopmybL, 3aKOHBI,
3aKOHOMEPHOCTH M  IIOCTYJIaThl  (U3UYECKUX TEOpHH  INpH
UCIIOJIb30BAaHUM ~ MaTeMaTHYeCKUX METOJOB  pelleHHs  3ajad,
IPOBOJUTH  pacyeTbl HAa OCHOBAHUM HMMEIOUIMXCS  JAHHBIX,
aHAJIM3UPOBATh pPe3y/bTaThl U KOPPEKTHPOBATh METOMBI PELICHHUS C
YUETOM IIOJIYYEHHBIX pe3yJbTaTOB; pellaTh KayeCTBEHHBIC 3aJayH,
TpeOylolue NPUMEHEHUs 3HAHUNM U3 pa3HBIX pa3fesioB IIKOJIHHOIO
Kypca (DU3MKH, a TaK)Ke MHTErpallud 3HAaHUM U3 APYTHX MPEAMETOB
€CTECTBEHHOHAyYHOr0 IMKJA: BBICTPAWBATh JIOTMUECKYIO LEMOYKY
pacCyKJAeHUH ¢ ONOpOil Ha M3y4YEHHBbIC 3aKOHbI, 3aKOHOMEPHOCTH U
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copMHpPOBAaHHOCTE YMEHHUH aHATM3HpPOBaTh M OICHUBATh
II0CJIEICTBHS OBITOBOM U TPOU3BOACTBEHHON IEATETLHOCTH YEIOBEKA,
CBSI3aHHOU C (PU3MUYECKHMH IIPOLIECCAMHM, C ITO3UIHI IKOJIOTHYECKOM
IIPE/ICTaBJICHUN 0 panoHaIbHOM
IPHUPOJIONIOIL30BAaHUH, @ TaKXKe  pas’syMHOM  HCIIOJIb30BaHHUHU
JOCTHI)KEHUH HAayKd M TEXHOJIOIMH JUIs JajbHEHUINEro pa3BUTHS

OBJIAJICHHE Pa3IMYHBIMH criocobaMu paboTel ¢ WHpOpManHen
(Gu3MuecKoro CcojiepKaHHs €  HCIOJIb30BAHHEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJOIHH, Pa3BHUTHE YMEHHUH KPUTHYECKOTO
aHaJIM3a U OIICHKHU JIOCTOBEPHOCTH IMOJy4aeMoi HHOopMaluy;

OBJIaJICHUE OPraHU3alMOHHBIMHU U IT03HABATEIbHBIMUA YMEHHUSIMHU
CaMOCTOSITEJIFHOTO INPUOOPETeHUsT HOBBIX 3HAaHHH B Ipolecce
BBIIIOJTHEHUSI TPOEKTHBIX M Yy4eOHO-HCCIIeIOBATEIbCKUX paboT,
YMEHHSMH paboTaTh B TpyNme C BBIIOJHEHHEM pa3InYHBIX
COLMAJIBHBIX POJIEH, IUIAHHUPOBAaTh pabOTy TPYHINBI, PAIMOHATIBHO
pacmpenensTh  AEATeIbHOCTh B HECTAHJAPTHBIX — CHUTYaIUsX,
aJIeKBaTHO OLEHMBATh BKJIAJ KaXJ0r0 M3 YYaCTHHKOB TPYMIBI B
pelIeH’e paccMaTpUBaeMoii NpoOIeMsl;

MOTHBAIUH K Oynyei
npopecCHOHANIBHON JeATEIbHOCTH I10 CHEeHHaTbHOCTSIM (PU3HKO-

bu3uyeckue ABICHUS;
[IPy 10
0€e301acHOCTH;
4eJJ0BEYECKOr0 001IEeCTBa;
[TPy 11
[TPy 12
[TPy 13
c(OpMHPOBAHHOCTH
TEXHUUYECKOT'0 MPOQHIISL.
B mpouecce

ocBoeHus: npeamera «®Dusuka» y  oOyuaromuxcs

1leJIEHaNIPaBJIeHHO (OPMUPYIOTCS YHUBepcallbHble y4eOHble NeHCTBHS, BKIHOYAs

dopMupoBanue

KOMIEeTeHIUH  oOyuaromuxcst B obmacth  y4yeOHO-

MCCJIEIOBATEIbCKOM M IPOEKTHOH JesATeNbHOCTH, KOTOpPbIE B CBOIO OYepelb
obecrneynBalOT NMPeeMCTBEHHOCTh (opMHUpoBaHus 00X KommereHiuii ®I'OC

CIIO.
Bujabl yHUBepCcaIbHBIX YUEOHBIX Koapr | HaumenoBanue OK (B cooTBeTCTBHH
nefcTBUi OK ®I'OC CIIO) npodeccun 11.01.08
P1r'oC COO OnepaTop nNo4ToOBOIi CBSI3H
IloznaBaTe/IbHbIE YHHUBEPCAJIbHBIE OK 02 | Mcnonb30BaTh COBpEMEHHBIE CPEICTBA
yuebHbIe JeiicTBUA: IIOMCKa, AaHajlu3a W HWHTEpIpeTaluu
— HCKaThb ¥ HaAXOIUTh OOOOIIEHHBIE udopMaMM M MH(OPMALMOHHEIE
CIIOCOOBI pelIeHus 3a1a4, B TOM YHCJIE,
V TEXHOJOTHH JUIS BBINOJIHEHUS 3a1ad
OCYIIECTBIISATh pa3BepHYTHIH .
UH()OPMAIIMOHHBIH TTOUCK U CTaBUTh Ha PO(ECCHOHANLHOMH NeATENbHOCTH;
€ro OCHOBE HOBBIE (yueOHbIE U
NI03HABaTEJIbHBIC) 3a1a4H;
- KPUTHYECKH OLICHUBATH u| OKO09 |Ilonb3oBarbes npogeccuoHaTBHOM
B 5 s e uHopManuio ¢ JIOKYMEHTAIIUEN HA TOCYIapPCTBEHHOM U
pasHBIX TO3MIMHA, pacrno3HaBaTh W HHOCTDAHHOM S3BIKAX;
¢buxcupoBarh IIPOTUBOPEYHSI B
MH(QOPMALMOHHBIX HCTOYHUKAX
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— UCIIOJIB30BATh pa3JIMYHBIC MOJICJIbHO-
CXCMATHYCCKHUE CPpEACTBA 11

Npe/ICTABNCHHS CYIIECTBEHHBIX CBA3CH | OK (03 | [InaHMpoBaTh M pean3oBEBATE
ICOSEUTRICUIS, STapte TReTOnapeit coOcTBeHHbIE MTPO(HECCHOHAIBHOE U
BBISIBJICHHBIX B HH(OPMALIMOHHBIX

HCTOYHUKAX; JUYHOCTHOE Pa3BUTHE,

— HAXOJMTh U NPUBOHTE KPUTHYECKHE IpeANPUHIUMATEIBCKYIO AESTEIHOCTh
apryMeHThl B OTHOIIEHUH JCHCTBUN U B IpoheccroHaBHOM cdepe,

CY)KJIEHH Jpyroro; UCII0JIb30BATh 3HAHUSI 10 IPABOBOU U
—CIIOKOMHO U Pa3yMHO OTHOCHTBHCS K (DMHAHCOBOM rPAMOTHOCTH B
SRR A B PA3TMYHBIX )KM3HEHHBIX CHTYAIIHSAX.
OTHOIIIEHUH COOCTBEHHOIO CYKICHHUS,

paccmaTpuBaTh ~ MX ~ Kak  pecypc

COOCTBEHHOI'O pa3BUTHSI;

— BBIXOJUTH 32 paMKU y4yeOHOro

npeaMera " OCYIIECTBIIATh

1eJIeHaNpaBIeHHBIN TTOUCK

BO3MOYKHOCTEH JUIsl IIUPOKOTO IIepeHoca

CPEJICTB M crI0cOO0B JAeHCTBUS;

— BBICTpaMBaTh UHIUBHIYaTbHYIO

00pazoBaTeIbHYIO TPAEKTOPHUIO

KommyHnunkaTuBubie yuusepcaiabubie | OK 03 | [InanupoBaTh ¥ peaii30BbIBaTh
yuebHble JeiicTBHs: coOCTBEHHBIE IPO(ECCHOHATEHOE B

- CCpTECTRINLE ACHRBYH JIMYHOCTHOE Pa3BHTHE,

KOMMYHMKAIMIO KaK CO CBEPCTHUKAMH, Ipe IIPHHEMATENLCKYIO IeSTeEHOCTS
TaK M CO B3pPOCIBIMH (KaKk BHYTpPHU s

o0pa3zoBaTeNbHOM OpraHu3allii, TaKk U B npo(eccHoHaNLHO cepe, 3

3a  ee  mpexenamm),  MOAGHpaTh MCI10JIb30BaTh 3HAHMSI 10 IPABOBOU U
IapTHEPOB TUIS JICIIOBOﬁ (I)HHaHCOBOfI r'paMOTHOCTH B
KOMMYHHUKAaIIUU MCX 0151 13 Pa3JIMYHbBIX KU3HEHHBIX CUTYallUsX;
coOOpaXKeHU pe3yIbTATUBHOCTH

B3AMMOJCHCTBUS, @ HE JIMYHBIX | (g 04 D¢ (heKTUBHO B3aUMOJICHCTBOBATh H
CHMITATHIA; paboTark B KOJUIEKTHBE U KOMaH/IE;

— TpPU OCYIIECTBICHHU TPYIIOBOM

pabOTHI OBITH KaK PYKOBOJIUTEIIEM, TAK U OK 02 | Yenonssosars COBPEMEHHEIE CpPEACTBA
YJICHOM KOMaHJbl B Pa3HbIX pOJISX MIOUCKa, aHajlu3a W HWHTEpIpeTaluu
(reneparop une, _EPHIHE, MHGOpMAIMH W MH()OPMAIIUOHHBIE
HCHOJ;HHTem’ i EEEESISREROL, STt TEXHOJIOTUH JUIsl BBINOJIHEHHS 3ajay
U T.JL.); .

— KOOPJIMHUPOBATh ¥ BBIMOJIHATE PaboTy TP eeRHOHAIRRON HRfICHEROCTH;

B YCJIOBHSIX PeaJIbHOT0, BUPTYAJIILHOTO U

KOMOMHHMPOBAHHOTO B3aHMOIEHCTBHS; OK Ol | ByiGupars crioco6er pemenms 3azau
— pa3BepHYTO, JIOTHYHO U TOYHO npodeccuoHaTEHOU NESITeTbHOCTH,
u3jarate  CBOIO  TOYKY  3pC€HHsS C [IPUMEHUTEIIEHO K pa3Iu4YHbIM
MCII0JIb30BaHUEM COETERETIM.

aJIeKBAaTHBIX (YCTHBIX U MUCbMEHHBIX ) OK 08

SI3bIKOBBIX CPEJICTB;

— pacno3HaBaTh KOHQIMKTOICHHbIE
CHTYAIHH H IpeoTBpAINaTh
KOH(IMKTBI 10 HX aKTHBHOH (a3pl

OK 05

Wcnonb3oBate cpeactBa  (U3NYECKOM
KyJIbTypbl ~ JUII ~ COXpaHEHHS |
YKpEeIUIeHUsT 370pOBbsi B  IIpolecce
NpoEeCCHOHATBHON ~ JEATEIbHOCTH H
NoAAepKaHUusI HEOOXOIMMOro YpOBHS
(bu3MUeCcKOi TOATOTOBICHHOCTH;
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Ocy1ecTBIATh YCTHYIO U MHCHbMEHHYIO
KOMMYHHUKALMI0 HA TOCYIapCTBEHHOM
s3pike  Poccmiickoit  @enmepanun ¢
Yy4E€TOM OCOOEHHOCTEH COLUAIBHOTO H
KYJIbTYPHOTO KOHTEKCTA.

PeryasiTuBHble
yueOHbIe 1eficTBHS:
— CaMOCTOSITEIBHO ONPEIeNISTh 11eJH,
3a/1aBaTh MMapaMETpPbl U KPUTECPUH, I10
KOTOPBIM MOKHO ONPEAEIUTh, YTO LEJb
JIOCTHTHYTA;

— OIICHHUBATh BO3MOIKHBIE ITOCIIEICTBHS
JIOCTHOKEHUS! TIOCTABJICHHOM IIeJIH B
JeATeIbHOCTU, COOCTBEHHOM JKU3HU H
’KU3HU OKPY>KaIOIIHX TIOJIEH,
OCHOBBIBASICh Ha COOOpaKEHHSIX ITUKU U
MOpaJiy;

—  CTaBUTh U
COOCTBEHHBIE 3a/1a4uu B
0o0pa3oBaTeNbHOW  JIEATENILHOCTH U
’KM3HEHHBIX CUTYaIUsX;

— OLEHMBATh PECYpPChl, B TOM YHCJIE
BpeMs W JIpyrde HeMaTepUabHbIE
pecypchl, HEOOXOMMBbIe JUIst
JOCTHIKEHUSI TIOCTABIICHHOM 1[EITH;

— BBIOMpATh MYTh JOCTH)KECHUS 11EJTH,
IUIAHUPOBATh PEILICHHE MTOCTABICHHBIX
3aj1a4, ONITUMHU3UPYSl MaTepHAJIbHBIE U
HeMaTepHaIbHbIe 3aTPaThl;

— OpraHu30BbIBATh () (hEeKTUBHBIM TOMCK
pecypcoB, HEOOXO0MMBIX JUIst
JOCTHIKEHUSI TIOCTABJICHHOM I11EJTH

YHHUBEPCA/IbHBIC

bopmynupoBarthb

OK 01

OK 03

OK 02

BeiOupaTe crnocoObl pelieHus 3amad
npogeccuoHaTLHON NeSITeIbHOCTH,
IPUMEHHUTETBHO K

Pa3INYHBIM KOHTEKCTaM.

[TnanupoBaTh U pean30BHIBAThH
coOcTBeHHBIE TMpodeccuoHaNbHOE U
JTUYHOCTHOE pa3BHTHE,

IpeANPUHAMATENBCKYIO IESTETbHOCTD B
npodeccruoHaIbHOI chepe,
HCII0JIB30BATh 3HAHUS 10 NPAaBOBOH H
(MHAHCOBOM rPaMOTHOCTH B Pa3JIMYHBIX
’KU3HEHHBIX CUTYaIUsIX;

Hcnonb3oBaTe COBpEeMEHHBIE CpPEACTBA
MOMCKA, aHAIM3a M HWHTEpIpeTaluy
uHpopManuu U UHGOPMALMOHHBIE
TEXHOJIOTMU JUIsS BBIIOJHEHHS 3aj1ad
npohecCHOHATBHON JIeSITeIBHOCTH;

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEAMETA

2.1. O6bem yueOHOro npeamMeTa u BHAbl Y4eOHOI paGoThbI

Bua yuednoii padorsi O0bem B yacax
O6bem o6pazoBaTe/IbHOI NPOrpaMMbl y4eGHOT0 npeaMeTa 156
MaKCHMAaJIbHAsl YueOHAasi HAarpy3Ka

BT. 4.

TeopeTHUecKoe o0yueHue 60
nabopatopHble paboThl (eciu npedycmompeno) 32
NPAKTUYECKHE 3aHATHS (€Ciu npedyCMOmpeHo) 64
CamocTosiTenbHas pabora

IIpomesxyTounasi aTTecTanusi BO B3aNMOJEHCTBHH ¢ NpenoaBare/iem 5

B opme 1uddepenunposannoro 3auera

[IpomexxyTounasi arrecTanusi BO B3aHMO/JAeHCTBHH ¢ NPenoaBaTesiemMm 6

B (popme FK3amMeHa

IIpomexkyTounas arrectanusi 6e3 B3anMoJeiicTBHs ¢ npenoaasatesiem | 4
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3. YCJIOBUSI PEAJIM3ALINA ITIPOTPAMMBI YYEBHOT'O
MPEAMETA

3.1. Peanuzauuu nporpammbl y4yeOHOro TMpeaMeTa MpPOU3BOJUTCS B
ClIe/IyIOLIeM CIIelHaIbHOM MOMEIEHUU: KaOUHET (PU3HKU.

[Iomewmenne yueOHOro kabuHeTa [OJDKHO YAOBIETBOPATH TpeOOBaHUAM
CanutapHo-anuaemMuosoruueckux npasui U HopmatuoB (CanlluH 2.4.2 Ne 178-
02) u ObITh OCHAILEHO THUIOBBIM OOOpPYIOBAaHHEM, YKa3aHHBIM B HACTOSIIEM
paszesie, B TOM YHUCJE CHEeLUAJIU3UPOBAHHON y4eOHOU MeOenbro M CpeacTBaMHu
00y4eHHsi, JOCTaTOUHBIMH JUIs BBIMOJIHEHUs TPeOOBaHUM K YPOBHIO MOATOTOBKH
o0yyarouuxcs.

CocraB y4yeOHO-METOINYECKOT0 ¥ MaTepHAIbHO-TEXHUYECKOTO 00eCIeueH s
pealiM3aluy nporpaMmbl yueGHoro npeamMera «Ousukay:

- I10CaI0YHbIe MeCTa MO KOJIMYECTBY 00yUaIOIINXCS,

- pabodee MeCTO Meaaroru4eckoro paboTHHKA;

- MHOTO(YHKIIMOHAIBHBIM KOMILIIEKC TIPENoaBaTells;

- HarysiAHple MocoOust (KOMIUIEKThl Y4YeOHBIX TaOJIWII, IIJIaKaThl:
«@usnueckre BEeIMYMHBl U (yHIAaMeHTalbHbIe KOHCTAHTBD», «MexIyHapoaHas
cucrema equnul CH», «I[leproguueckas cucrema XUMHYeCKHX 3ieMeHTOB 1. U.
MenneneeBa», IOPTPETH! BBIIAIOMINXCS YI€HBIX-(DH3UKOB U aCTPOHOMOB);

- MH(OPMaIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

- 5KpPaHHO-3BYKOBbI€ MTOCOOUS;

- 9KpPaHHO-3BYKOBbIE TTOCOOUS;

- KOMIUIEKT 3JIeKTpOocHa0KeHHs KabuHeTa QU3KUKY;

- KOMILIEKT 3JIEKTpOCHa0KeHUs KabuHeTa (QU3HKHY;

- TEXHUYECKUE Cpe/ICTBa 00YUEHHS;

- JEMOHCTPALlMOHHOE o0opyaoBaHue (0OIIEero Ha3HAYeHUs U
TeMaTH4YeCKue Habophl);

- naboparopHoe  oOopynoBanue  (0OIIEro  Ha3HaYeHHUS W
TeMaTH4decKue Habopsl);

- CTaTUYECKHE, TMHAMUYEeCKHe, JEeMOHCTPAlUOHHBIE U pa3aTOYHEIE
MO/JIeJIH;

- BCIIOMOTraTejbHOe 000pyI0BaHHE;

- KOMILJIEKT TEXHUYECKOH JOKYMEHTAllUHU, B TOM YHCJIe MacropTa Ha
cpeacTBa 00y4eHHsl, MHCTPYKIUH 110 HX MCIIOJIb30BAHUIO U TEXHUKE GE30MTaCHOCTH;

- O6ubnuoreuHslii HoHI;

- TEeXHUYECKUe CpeIcTBa O0YUEHUS.

B Oubnuoreunblii (QOHA BXOAAT Y4eOHHKH, Y4eOHO-METOLMYECKUE
komruiekThl (YMK), obecneunBaromue ocBoenue yueGHoro npeamera «DOusznkay,
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pPEeKOMEHIOBaHHbIE WM JOIMYILEHHBIe JJIsi UCIOJB30BaHUs B MpodecCHOHANBHBIX
00pa30BaTe/IbHbIX OpraHU3alLMAX, PeATU3YIOLIUX 00pa30BaTEbHYIO MPOrpaMmy
COO B npenenax ocBoeHus oOpazoBarenbHO mporpammbl CITO — TITIKPC /
[TTICC3 na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHUsI.

bubnuorteunblt  QoHHy  MoxkeT  ObITh  JIONOJHEH  (U3UYECKUMHU
SHLUMKIIONENUSIMH, aTjiacaMH, CJOBapsiMM M XpecTomMaTHed 1o  (Qusuke,
CIpaBOYHUKaMHM 10 (U3MKe U TeXHHKe, HAyyHOM U HAyYHO-TIOMYJISIPHOM
JIUTEPATYPOU ECTECTBEHHO - HAYYHOTO COJIepXKAHUS.

B npounecce ocBoeHus mnporpammbl ydeOHoro mnpeamera «Duznkay
obyuarolyecst JOJKHBI UMETh BO3MOXKHOCTB JOCTYIA K 3JIEKTPOHHBIM Y4eOHBIM
MaTepuaiaM 10 IpeaIMeTy, UMEIOIIUMCs B CBOOOJHOM JOCTyIe B ceTH VHTepHET:
3JIEKTPOHHBIM KHUT'aM, IPaKTHKyMaM, TeCTaM U Jp.

3.2. UuopmannoHHoe obecneyeHHe peain3allii NPOrpaMmbl

3.2.1. OcHOBHBIE NEYATHbIE U3AAHUSA

1. Msakumes, I'.Sl., Bbyxosues, b.b., Cotckuii, HH. mox penmakiueii
[TappenToeBoit H.A. 10 xiacc: y4e6. nocobue st 0011e06pa3oB. OpraHU3alyi -
M. : Akunonepnoe obuectBo “Usnarenscto “Tlpocsemenue”, 2016.-368c.

2. Msxkuwes, I'.JI, ByxoBues, b.b., Yapyrun, B.M. mox penakumeit
[TappenTreBoit H.A. 11 kiacc: y4e6. mocobue s 06111e06pa3oB. OpraHu3anuii- M.
: Akumonepnoe obutectBo “Usnatensctso “Tlpocserienue”, 2016.-368c¢.

3.2.2. D1eKTPOHHbIE U3AAHHSA

1. Caiir MunucrepcTBa 00pa3oBaHust U HayKu PO
https://edu.gov.ru/?utm_mediu

2. Poccuiickuit obpazoBatenbHbIi moprain https:/edu.ru

3. Caiir @I'OY DenepanbHblii HHCTUTYT pa3BUTHs 00pa3oBaHMs
https://firo.ranepa.ru

4. CaiitT ®enepanbHOro areHTCTBa 1Mo 00paszoBanuio PD https://06py.pd
5. Poccuiickas anektponHas mkoja https://resh.edu.ru

3.2.3. JlonoJIHUTE/IbHbIE HCTOYHHKH

1. SIBopckuit, b. M. OcHoBbI du3uky : B 2 T. J[71s cTapuinx KJIaccoB cpeaHeit
mKkousl / b. M. SIBopckui, A. A. ITunckuii. — M. : Hayka, 2003.
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2. KacesnoB, B. A.®usuxa. 10 kiu. : yuyeOHuK na1s ob6ieo6pas3osar.
yupexaenuii / B. A. KacesinoB. — 4-e u3z., crepeorurn. — M.: [lpoda, 2004.

3. KacbsHoB, B. A. ®usuka. 11 k. : yueOHuK a1 oOureobpa3osar.
yupexaenuit / B. A. KacbsiHoB. — 4-¢ u3n., crepeoturn. — M.: JIpoda, 2004.

4. Tpopumosa, T. U. ®uzuka. 10—I11 k. / T. U. Tpodpumosa. — M. :
OHHMKC 21 Bek, 2004.

5. Tpodumosa, T. U. PykoBoICTBO K pelleHHIO 3a1a4 1Mo (usmke : y4eo,
nocobue qs CI1O / T. . TpopumoBa. — 3-e u3J., Ucnp. U jaor., 2017.

6. JImutpuena B.®. 3anauu no ¢pusuke: yued. mocodue. — M., 2003.

7. PeimkeBud, A.Il. ®usuka. 3agaunuk 10-11knaccsl. — [Ipoda, M. 2010

8. VYcona, A.B., TynskubaeBa, H.H. [Ipaktukym no pemeHuro Gpu3nuecKux
3a1ay. 2-e u3a. — M.: [lpocemenue, 2001. — 206 c.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOTI'O ITPEJIMETA

HaumenoBanue o6pa3zoBaTe/ibHBIX
pesyasTatoB ®I'OC COO

(npeameTtHbIe pe3yabTatel —[1P0/y)

MeToabl OLEHKH

I1P1.ChopMUpPOBaHHOCTE TPENCTABICHUH O
poi M MecTe (U3MKM M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOM KapTHUHE MHpa, O
cucteMooOpasyromeit  pond  GU3HKH B
Pa3BHTHM €CTECTBEHHBIX HayK, TEXHHKH U
COBPEMEHHBIX  TEXHOJOTMH, O  BKJaje
POCCHICKUX M 3apyOEIKHBIX YUEHBIX-(PH3UKOB
B Pa3BUTHE HAyKH; NMOHMMaHUE (PHU3UYECKOU

CYIIHOCTH HaOJII01aeMBIX SIBJICHUI
MHKpOMHMpA, MaKpOMUpa H  Merammupa,
MOHUMAaHue posu aCTPOHOMMHU B

IPAKTUYECKOH JESTEIbHOCTH 4YeJoBeKa U
JaJbHEeNIIEM HayYHO-TeXHUYECKOM Pa3BUTHH,
poau Gusuku B GopMUpOBaHHH Kpyrosopa u
(GyHKIMOHATBHOM IPaMOTHOCTH YeJIOBEKA VIS
pelIeHUs TPAaKTUYECKHX 3a/1ay;

VTt onpoc;
@poHTaNIBHEIN OMPOC;

[IpoBepka pe3ynbTaToOB BHINOTHEHHUS
CaMOoCTOATEIbHONH paboThl 00yYaroMUXCsl B
COOTBETCTBHU C TEMATUKON WHIAMBHIYAIbHBIX
POCKTOB;

3amura pedepaToB, HHAMBUYaTbHBIX
IPOEKTOB;

HaOmonenue;

AHanus;

Murepnperanus pe3yabTaToB HaOMOAeHUH 3a
JEATEIbHOCTBIO 00YYaIOLIMXCs B IIPOLIECCE
OCBOCHHs paboyeil mporpaMmbl y4eGHOro
npeaMera

11 ) CdhopmupoBaHHOCTH YMEHHUI
pacno3HaBaTh dusnueckue SIBJICHUS
(mpomecchl) M OOBSACHATH HMX Ha OCHOBE
M3YYEHHBIX ~ 3aKOHOB:  pPaBHOMEPHOE U
PaBHOYCKOpPEHHOE IPSIMOJIHHEHHOE
JABHKEHHE,  CBOOOJHOE  MajeHue  Tel,
IBHXKEHME 110  OKPYXXHOCTH, HWHEpIHS,
B3aUMO/IeHCTBHE Tell, KonebarenpHoe
JBH)KEHHE, PE30HAHC, BOJIHOBOE JBHIKEHHE;
nudysus, OpoyHOBCKOE JIBIDKEHHE,
CTpOCHHE )KPI}IKOCTeﬁ H TBEPAbIX TCII,
U3MEHEHHE o0beMa Teln IpH HarpeBaHUU

(oOxJTaXIeHUN), TETJI0BOE paBHOBecCHE,
UCIIapeHue, KOHJICHCAllUS, IJIaBJICHHE,
KpUCTaJlIM3aus,  KUINEHUE,  BJIAXKHOCTH
BO3JlyXa, CBS3b CpPEIHEH KHHETHYECKOU
SHEPrUU TEIUIOBOIO JIBUXKEHHUS MOJIEKYN C
abCOMIOTHON  TemIiepaTypoif, IOBBILICHHE
JaBJICHHs Ta3a TIpPH €ro HarpeBaHHH B

3aKPBITOM COCY/I€, CBS3b MEXK/Ty TapaMeTpaMu
COCTOSTHUSI raza B U30IpolLeccax;
JNEKTPU3AUS TEN, B3aUMOJICHCTBUE 3apsi0B,
HarpeBaHue IIPOBOJIHUKA C TOKOM,
B3aUMO/ICHCTBUE MarHuroB,

[IpaxTuueckue 3anstus Nel-16
JlaGoparopusie 3ansTHsNe 1-22
YcTHBIH omnpoc;

@poHTaIBHBIH OMPOC;

[IpoBepka pe3ybTaToB BLIMTOIHEHHUS
CaMOCTOATENLHON PadOTHI OOYUAIOIIMXCS B
COOTBETCTBUH ¢ TEMATHKOH WHIUBHIyaIbHBIX
IPOEKTOB;

3ammTa pedepaToB, HHAUBUIYATBHBIX
POCKTOB;

HaGmonenune;

Ananms;

Mnreprperaiust pe3yabTaToB HabIIOAEHHHN 3a
JCATEIILHOCTRIO 00YYaIOIMXCS B TIPOIIECcCe
0CBOEHHUs paboyei mporpammbl y4eOHOTrO
npeaMera
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JJICKTPpOMAarHuTHasA WHAYKIHUA, JICHCTBUE
MardfMuTHOIO I10JI1 Ha IMPOBOJHHUK C TOKOM H

JBUKYIMACS ~ 3apsfl,  AJEKTPOMArHUTHEIE
KoJe0aHust W BOJIHBL,  IPSIMOJIMHEHHOE
pacrnpocTpaHeHue CBeTa, OTpa)KeHHe,
npejaoMieHHe, HHTepepeHuus, Audpakiius u
NOoNApHU3alUsl  CBETa, JUCIICPCHS  CBeTa;
doToanexktpuueckuit  3ppexr,  cBETOBOE
JIaBJIeHHe,  BO3HUKHOBEHHE  JIMHEH4aToro
CIIEKTpa aToMa BOJIOpOJa, €CTECTBEHHas H
MCKYCCTBEHHAs! paIHOAKTUBHOCTD;

I1P3 Bnanenwne OCHOBOMNOJIaraloluMHU
(UBHYECKUMHU TIOHATHSIMH MW BEJIMYMHAMH,
XapaKTEepH3YIOUUMH (U3UYECKHUE IPOIECCHI
(CBSI3aHHBIMH C MEXaHHYECKHUM JIBHIKEHHEM,

B3aUMOJICHCTBUEM TECII, MCXaHHYCCKHMH
KoJIeOaHUSIMHU 51 BOJIHAMH, dTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BCIICCTBA,

TCIIOBBIMHU TIpOHECCaMU; DJICKTPUYCCKUM H
MarfiTHBIM IIOJISIMH, 3JICKTPUYCCKUM TOKOM,

3JIEKTPOMArHUTHBIMH KoJie0aHUSAMHU u
BOJIHAMHU; ONITHYECKHMHU SIBJICHUSIMH,
KBaHTOBBIMH SIBJICHUSIMH, CTPOEHHEM aToMa U
aTOMHOT'O sIpa, PaIMOaKTUBHOCTHIO);
BJIJICHUE OCHOBOIIOJIATAIOIIIUMH
aCTPOHOMHUYECKHMHU MOHSTHSIMH,

MO3BOJISIOIIMMH XapaKTEepU30BaTh MPOIIECCHI,
[IPOUCXOAIINE Ha 3Be3Jax, B 3BE3IHBIX
CHCTEMaxX, B MEXIaJlaKTUYeCKOH cpeje;
JIBUKEHUE HEOECHBIX TeJI, BOJIIOIUIO 3BE3]] U
Bceenennoii;

VYcTHBIN o1poc;
OpoHTaNBHEIH 0IpOC;

[IpoBsepka pe3yibTaTOB BBITOJIHEHUS
CaMOCTOATENILHONH paboThl 00yYaroOUIMXCcsl B
COOTBETCTBUM C TEMATUKON WH/IMBH/1yaIbHBIX
IIPOEKTOB;

3aumra pedepaToB, UHAUBHIYaTbHBIX
[POEKTOB;

Habmonenue;

Ananus;

Murepnperauus pesyabraTtoB HaOIOACHUH 32
JIESTEIbHOCTBIO 00YYalOLMXCsl B TpoLiecce
OCBOCHHUs paboyeii mporpaMmbl Y4eOHOTO
npeamera

11P4 Bnanenue 3aKOHOMEPHOCTSAMH,
3aKOHAMH M TEOPUSIMH (3aKOH BCEMHPHOIO
tarorenus, I, I1 u III 3akonsr Herotona, 3akon
COXpaHEHHS MEXaHHYECKOW JHEpruH, 3aKOH
COXpaHEeHUs UMITYyJIbCa, IPUHIINI
CYIEepHO3ULIHH cuI, HPUHIIHII
PaBHONPABHOCTH  MHEPUUAIIBHBIX  CHCTEM
oTcyeTa; MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPHIO CTPOCHHMS BEILIECTBA, Ia30BbIC 3aKOHEI,
NEPBBI  3aKOH  TEPMOJIMHAMHKH,  3aKOH
COXpaHEHHsl 3JIEKTPUUECKOro 3apsijia, 3aKOH
Kynona, 3axon OMa 1 yyacTka 11enu, 3aK0oH
Oma 1151 IOJTHOM DJIEKTPUYECKOM 1IEIH, 3aKOH
Jbxoyns - JleHma, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIIUH, 3aKOH COXPaHEHUSI SHEPTUH, 3aKOH
NPSAMOJIMHEHHOTO  paclpOCTpaHEHHUs] CBETa,
3aKOH OTPaXEHHs CBETA, 3aKOH ITPEIOMJICHHUS
CBETA, 3aKOH COXPAaHEHUS JHEPruM, 3aKOH
COXpPAHCHHUsl MMIIYJIbCa, 3aKOH COXPaHEHHsI

[Tpaktiueckue 3ausTust Nel-16
JIaGopaTopHsie 3aHsTHs Nol-22
VYcTHBIH onpoc;

@poHTaNBHEIH OIPOC;

[IpoBepka pe3ynbTaToB BHITIOJIHEHHS
CaMOCTOSITENIbHOM paboThI 00yYarOIIUXCS B
COOTBETCTBMH € TEMATUKOH MHAMBHIYaIbHBIX
IIPOEKTOR;

3amura peepatoB, HHAUBH/YaTbHBIX
POCKTOB;

Habmonenue;

AHaiu3z;

Murepriperanus pe3ynsraToB HabIOAeHHIH 3a
JICATENILHOCTBIO O0YUaIOIUXCsl B POIIECCE
0CBOEHUS pabouel mporpamMmMbl yaeOHOTo
npejmMera
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JJICKTPUYECKOI0 3apsza, 3aKOH COXPaHCHUS
MacCOBOI'o 4ucCJia, ITOCTYJIAThI Bopa, 3aKOH
paauoaKTUBHOTO pacnaﬂa); YBEPEHHOEC
HCITOJIb30BAHHUE 3aKOHOB U 3aKOHOMepHOCTeﬁ

npu  aHanu3e (QU3MYECKUX  SBICHUH U
IIPOLIECCOB;
YceTHbIi onpoc;
IIPS  VYmenue  yuyuThIBaTH  I'paHUIIBI
NPUMEHEHUS U3Y4YEHHBIX busnueckux | OpoHTAIBHBIN OIPOC;
MO/JIeNIeH: MaTepuaabHas TOUKa,

MHEpLHUaJbHAs CHCTEMa OTCYeTa, HeabHBIN
ra3; MOJEIH CTPOEHHs Ta30B, XHJIKOCTEH H
TBEPABIX TN, TOYEYHBIA JICKTPHYECCKHI
3apsjl, slepHash MOJeJIb aroMa, HYKJIOHHas
MOZIeIb  aTOMHOTO  siipa TpPU  PEIICHUH
buznveckux 3aaad;

[IpoBepka pe3ysibTaTOB BHIMOJTHEHUS
CaMoCTOsITeJIbHONH paboThl 00yHarOIUXCs B
COOTBETCTBHU C TEMATUKON WHIAMBHAYATbHBIX
MPOEKTOB;

Hab6monenue;

AHanus;

IIP6 Briaxenne OCHOBHBIMHU
HAyYHOTO IIO3HAHHS,

METOoJaMU
HCIIOJIB3yEMBIMH B
(Gu3uKe: IPOBOMUTH TPSIMBIE W KOCBEHHBIE
M3MEpEHUsT (PU3UYECKUX BEIIMYHMH, BHIOHpas

ONTHUMAJBHBIA  CIIOCOO  M3MEpeHHs |
HCIIOJIB3Ysl  M3BECTHBIE  METOJAbl  OLIEHKH
MOTPEIIHOCTEH  M3MEPeHUH,  MPOBOAUTH
HCCIEIOBAHUE 3aBUCHUMOCTEH (PH3HUYECKUX
BCIMYMH C  MCHOJBb30BAHHEM  IPSIMBIX
HU3MEPEHHIA, OOBSICHATD TOJIyYEeHHBIE

pe3yJIbTaThbl, UCIIOJB3Y ¢)H3I/I‘—ICCKI/IC TEOpHH,

3aKOHbBI W TIOHATHUA, W JeJaThb BBIBOJIBI,

cobmoaTh mpaBuiIa 6e30MacHOro Tpyaa MpH

NPOBEJCHUH  HUCCIEJOBaHUI B  paMmKax
y4ebHOro  SKcHepuMeHTa W y4ebHO-
HCCIIeI0BATEIbCKOM NesATeTbHOCTH c

MCII0JIb30BaHHEM IIH(PPOBBIX M3MEPHUTEIBHBIX
YCTPOHCTB M J1a00paTOpHOro 000PYI0BAHHS;
copMHUPOBaHHOCTH  MpEACTAaBIEHUH O
MeTOo/1ax HOJTyYEHHS Hay4YHBIX
ACTPOHOMHUYECKUX 3HAHHIA;

JlaGoparopusbie 3ansTusiNe 1-22

IIpoBepka pe3yabTaToB BHITTOTHEHUS
CaMOCTOSITEIbHOM paboThl 00yHaronmxcs B
COOTBETCTBUH C TEMATUKON UH/IMBU/IyaTbHBIX
POEKTOB;

3ammTa pedepaToB, HHAMBUIAYATBHBIX
IPOEKTOB;

Habmonenue;

AHanus;

Wureprperanus pe3ysibraTtoB HaO/IOACHHUIH 3a
JEATENILHOCTBIO 00YHaIOLUXCSl B IIpoIiecce
0CBOEHHs pabouei mporpaMmbl y4eOHOTrO
npeaMera

IIP7 CdopMupoBaHHOCTE yMEHHUsS pelaTh

pacueTHble 3aJa4d  C  SBHO  3aJaHHOMN
buznueckoit MO/IEJIBIO, UCIIOJIB3YS
(u3uyecKue 3aKOHBI M MPUHIMIILI, HA OCHOBE
aHajM3a  YCJOBMS ~ 3aJayd  BBIOMpATh

(pusnyeckyio Mozeb, BBIIEATh (HU3MUIECKUE
BEJIMUMHBI U HOPMYJIbI, HEOOXOUMBIE JUIS ee
pEIIEHMs], IIPOBOJUTH PACUeThl U OLIEHMBATH

[TpakTuyeckue 3anstus Nel-16

[IpoBepka pe3y/bTaTOB BBIMOJIHEHHS
CaMOCTOSATENILHOIN paboThl 00yJarOIKUXCs B
COOTBETCTBUH € TEMATHKOH WHIMBUIYATbHBIX
IPOEKTOR;

3ammra pedepaToB, HHAUBUIYATBHBIX
IIPOCKTOR;

Wurepnperauus pe3ynbratoB HaGI0eHHIH 3a
JEATE/ILHOCTBIO 00YHAIOIMXCSl B IIPOLIECCE
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peaIbHOCTh IOJIyYCHHOI O 3HAYCHUS
(puznueckoit BEJIMYMHBI, pelars
KaueCTBEHHBIE 3aJ1auy, BBICTpanuBas
JOrHYECKH  HEIMPOTHBOPEUUBYIO  LIEMOYKY
paccyXKJIeHHi C OIOpoH Ha M3yYeHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (u3Hueckue

SIBJICHHMS;

OCBOCHUS paboueit nporpamMMel y4eOHOTo
npejamera

ITP8 ChopMupoBaHHOCTE yMEHHS TPHMEHSTH
MOJIyYEHHBIE  3HAHUS Ul OOBSCHEHHS
YCJIOBUH IIpOTeKaHHs (PU3NYECKUX SBJICHUN B
NpUpOJie M JUll TPHHATHS TPAKTHYECKUX
pelleHHi B IOBCEJIHEBHOM IKM3HH JUIS
o0ecrieyeHus: 0€30MACHOCTH MPH OOpaIeHHH
¢ OBITOBBIMH TNpUOOpPaMH M TEXHUYECKUMH

YCTPOHCTBAMH, COXPAHEHHUS 3JI0POBbS U
cobumoieHus HOpM 3KOJIOTMYECKOTO
MIOBEJICHUS B OKpyXaroren cpene;

[IOHMMaHHe HeOOXOJUMOCTH IPHUMEHEHHUS
JNOCTHKCHUH (U3UKH W TEXHOJIOTHH JUIs

PalliOHAJILHOI'O IMTPUPOJ0II0JIb30BAHUS

JIaGopaTopHsle 3aHsTUINe 1-22
VY CTHBIH ompoc;
@poHTaNbHEIH Onpoc;

[Tposepxa pe3yibTaToB BBITOJIHEHHUS
CaMOCTOSTENILHON paboThl 00yUarOLIMXCs B
COOTBETCTBUM C TEMATUKON MH/IUBUIYaTbHBIX
POEKTOB;

3awmra pedepaToB, HHAUBUIYATBHBIX
IPOEKTOB;

HaGmoenue;

AHanu3s;

Mureprperanus peysibraToB HabI0AeHUi 3a
JIEATENILHOCTBIO 00YYAIOLMXCS B TIPOIIECCE
OCBOEHMSI paboyel mporpaMMbl YueOHOTO
npeamera

P9  CdopmupoBaHHOCTE  COOCTBEHHOI
MO3MIMK 110 OTHOUIEHHIO K (hU3HYECKOl
vMHQOpMalMK, TOMy4aeMoil W3  pasHBIX
HCTOYHHKOB, YMEHUH HCIIOJIb30BaTh
UM(pOBBIE  TEXHOJOTHH  JUIi  TOMCKA,
CTPYKTypMPOBAaHHUSl,  HMHTEPHpETallMid |
npe/cTaBjieHdss  y4eOHOM W Hay4HO-

MOMyYJIAPHOM MH(OPMaNNK; pa3BUTHE YMEHHMIA
KPUTHYECKOTO
UHpOpMaIHH;

aHamza IoJIy4yaeMoH

YcTHBIHN onpoc;
@poHTaIBHBIN 0IPOC;

[IpoBepka pe3ysibTaToOB BBINOJIHEHUS
CaMOCTOATENILHOH paboThl 00yUaroMUXcs B
COOTBETCTBHH C TEMATUKON MHIMBH/IyaTbHBIX
IPOCKTOB;

3auura pepeparoB, MHIMBUYATEHBIX
IIPOEKTOB;

HaGmonenwue:

AHanus;

Wurepnperanus pe3ynbraTtoB HaGIIOASHUH 3a
JESTEIILHOCTBIO 00YHAIOIMXCS B [IPOLIECCE
OCBOEHHs paboyelt mporpaMMbl yueGHOTroO
npeameTa

IIP10 OsnaneHue ymenusimu paboTaTh B

Tpynmne ¢ BBIIOJHEHHEM  pa3JInYHBIX
COLIMAIIBHBIX pOJIeH, TUIaHUpOBaTh padoTy
IpYIIIBI, paIMOHAIBHO pacrpeensiTh

JACATCJIbHOCTE B HECTAHIAPTHBIX CHUTYaIUsIX,

JlabopatopHsbie 3ansTusNe 1-22

IIpoBepka pe3ysibTaTOB BHINOJIHEHUS
CaMOoCTOATENIbHOW paboThl 00yUYarOLUXCs B
COOTBETCTBHH ¢ TEMATUKON MH/IMBH Iy IbHBIX
IPOCKTOB;
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aJICKBATHO OIC€HHUBATH BKJIAJ KaXI0ro Hu3

3amura pedepaToB, HHAUBUYaIbHBIX

y4acTHUKOB [PYIIIIBI B perenye | [IPOCKTOB,

pACCMATPHBAEMOIH IPOGIEMBI: Wutepriperainust pe3yabratoB HaOMIOACHHH 3a
JeATEILHOCTBIO 00yualoLmxces B mpouecce
0CBOCHHMS pabouei 1porpamMmbl yueGHOTO
npeamera

IIP11  Osnagenue  (chOpPMHUPOBAHHOCTH

TpeJICTaBIeHHIH ) IpaBUIAMH 3aruCH

Gusnueckux Gopmyn penbeHO-TOUEUHOI
cucreMbl o0o3navyenuit JI. Bpaiins (s
CJIETIBIX U CIAaOOBUIAIIUX 00YUAIOIITHXCS).




41

JIUCT IIEPEYTBEPKIEHUSA

Paboyas mporpamma nepeyTBepikieHa Ha / yueOHbIi rox 6e3
U3MEHEHUMN 51 JIOTIOJIHEHU U Ha 3aCcClaHuHu I'IpCI[MCTHO-I.IHKHOBOﬁ KOMHUCCHHU

4 )

[TpoTokon Ne OT «___ » I.
[Tpencenarens LK / /
PabGouast nporpamMa nepeyTBepikieHa Ha / yueOHBIN rox 6e3

W3MEHEHHUH H JIOTIOJTHEHU I Ha 3aCCllaHuHu HpeLIMeTHO-I_IHKJIOBOﬁ KOMHCCHH

b

[TpoTokomn Ne OT «__ » I
[Ipencenarens ITIHK / /
PaGouasi mporpamma mnepeyTBepikieHa Ha / yueOHbIi rox 6Ge3

W3MEHEHUH H JIOTIOJTHEHUH Ha 3aCClaHuHU HpClIMCTHO-LIHKJTOBOﬁ KOMHCCHUHU

b

[Tpotoxom Ne oT«__ » I.

[Ipencenarens ITLK / /




